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b LIST OF ACRONYMS AND ABBREVIATIONS 

ASTM American Society for Testing and Materials 

bgs 
bkg 

below ground surface 
background 

CDQMP 
CERCLA 
cot 
cpm 
CQCP 

Chemical Data Quality Management Plan 
Comprehensive Environmental, Response, Compensation, and Liability Act 
Chain of Custody 
counts per minute 
Contractor Quality Control Plan 

DQCR 
DQO 

Daily Quality Control Report 
Data Quality Objectives 

EM Engineering Manager 

FMSS 
FOL 
FUSRAP 

FUSRAP Maywood Superfund Site 
Field Operations Leader 
Formerly Utilized Sites Remedial Action Program 

w GPS 

MHTDP 
MISS 
MS 
MSD 

Global Positioning System 

Materials Handling, Transport and Disposal Plan 
Maywood Interim Storage Site 
Matrix Spike 
Matrix Spike Duplicate 

NaI 
NCP 
NCR 
NESHAPS 
NGVD 
NJDEP 

Sodium Iodide 
National Oil and Hazardous Substances Contingency Plan 
Nonconformance Report 
National Emission Standards for Hazardous Air Pollutants 
National Geodetic Vertical Datum 
New Jersey Department of Environmental Protection 

PCB 
pCi 
PDWP 
PID 

polychlorinated biphenyl 
picocurie 
Pilot Demonstration Work Plan 
Photoionization Detector 

Quality Assurance 
Quality Control 

L-l RCRA Resource Conservation and Recovery Act 
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L RSO 
RSS 

Radiation Safely Officer 
Radiological Sorting System 

SSHO Site Safety and Health Officer 
SSHP Site Safety and Health Plan 
SAP Sampling and Analysis Plan 
SC Sampling Coordinator 
see Soil Cleanup Criteria 
SOP Standard Operating Procedure 
SOR Sum- of-the-Ratios 
SSERC Site-Specific Environmental Restoration Contract 
svoc Semivolatile Organic Compound 

TCLP 
TPWP 

Toxicity Characteristic Leaching Procedure 
Test Pit Work Plan 

USACE 
uses 
USGS 
USEPA 
UTM 

U.S. Army Corps of Engineers 
Unified Soil Classification System 
U.S. Geological Survey 
U.S. Environmental Protection Agency 
Universal Transverse Mercator 

w voc Volatile Organic Compound 
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L/ 1.0 INTRODUCTION 

The pilot demonstration described in this work plan is the culmination of efforts to evaluate the 
benefit of implementing soil volume reduction technologies at the FUSRAP Maywood 
Superfund Site (FMSS), shown in Figure 1. The results of analyses to date show that volume 
reduction of radiologically contaminated material is viable. Reduction in radiologically 
contaminated material may not only result in cost savings during remediation, it may also 
provide several ancillary benefits, including mitigation of community impacts and material 
transport and disposal. In order to validate and quantify the potential benefits, a pilot 
demonstration, as described herein, is planned to be carried out at the Maywood Interim Storage 
Site (MISS). 

Not to Scale 

Rochelle fpark 

Newark 0 lvew YOFK ury 

I Bergen County 

Figure 1: Site Location Mau k! 

Page 1 of 26 STONE & WEBSTER m 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 1: Overview 

2.0 DOCUMENT ORGANIZATION 

The intent of the Pilot Demonstration Work Plan (PDWP) is to provide the detailed system 
design, operational procedures, process sampling techniques and procedures, quality control and 
safety and health plans for the pilot demonstration to support the evaluation of the technologies. 
The plan has been organized to reflect the logical progression of the pilot demonstration, 
outlining the various tasks as they are executed. 

Figure 2 presents the overall document organization. The Pilot Demonstration Work Plan 
Overview (i.e., Volume 1) provides general information for the PDWP, as well as a summary of 
key information from each of the subsequent volumes, which are referred to as required. 
Volume 1 is presented in sufficient detail to enable the reader to understand the planned pilot 
demonstration. In addition, Volume 1 describes the elements of the Pilot Demonstration Report, 
which will present the demonstration’s results and address full-scale implementation. 

Table 1 contains a brief description of the contents of each of the volumes included in the plan. 
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r 
Volume 

1 

Table 1: Pilot Demonstration Work Plan Outline 

Section/Title 

Overview 

Soil Acquisition Work Plan 
and Pilot Plant Pad Design 

Processed Material Soil 
Reuse Evaluation Plan 

Pilot Plant Operation Plan 

Attachment A: Gravel 
Separation System 

Attachment B: 
Radiological Sorting 
System 

Sampling and Analysis 
Plan 

Construction Quality 
Control Plan 
Safety and Health Plan 

Results of Engineering 
Test Pits Program at MISS 

Description 

Provides description and justification for overall effort. 
Provides a summary of the work plan and road map to 
associated volumes. Presents the elements of the Pilot 
Demonstration Report. 
Provides design and detailed drawings for the host site 
pad. Provides description, drawings and staging for the 
soil acquisition effort, including excavation 
stabilization plan and procedures. 

Evaluates the potential for reusing soil on the PMSS. 
Soil reuse is not proposed for the pilot demonstration. 
Contains technical details and operational procedures 
for the pilot plant. 
This information, supplied by the gravel separation 
system vendor, provides equipment mobilization, 
safety and health, system operation and maintenance 
information. 
This information, supplied by the radiological sorting 
system vendor provides equipment mobilization, safety 
and health, system operation and maintenance 
information. 
The Sampling and Analysis Plan implements the 
project Chemical Data Quality Management Plan, and 
provides the details on frequency, parameters, and 
locations for all sampling under the Pilot 
Demonstration. This includes the soil acquisition, pilot 
plant operation, and final survey of the soil acquisition 
area. 
This plan details how the project Contractor Quality 
Control Plan will be implemented on this task. 
This plan implements the project Site Safety and Health 
Plan and provides the task-specific safety and health 
considerations. 
This volume reports the results of the Engineering Test 
Pits at MISS program, which was performed as a 
precursor to the pilot demonstration. 

1 
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L 3.0 BACKGROUND 

The Comprehensive Environmental, Response, Compensation, and Liability Act (CERCLA) at 2 
USC 962 1, establishes preferences that remedial actions utilize alternative treatment 
technologies to the maximum extent practicable in providing permanent and significant 
reduction of toxicity, mobility and volume of hazardous substances, pollutants or contaminants. 
Additionally, the National Oil and Hazardous Substances Contingency Plan (NCP) at 40 CFR 
300.430, mandates that an assessment be performed of the degree to which the remedy employs 
recycling, or treatment, that reduces toxicity, mobility, or volume of hazardous substances, 
pollutants or contaminants. Pursuant to these regulations, the evaluation of waste volume 
reduction has been a stated objective of the FMSS project since it was initiated. 

The United States Army Corps of Engineers (USACE), under Site-Specific Environmental 
Restoration Contract (SSERC) No. DACW41-99-D-9001, has contracted Stone & Webster 
Environmental Technology & Services (Stone &Webster) to perform remediation of the FMSS, 
in Maywood, Lodi, and Rochelle Park, New Jersey. The site location is shown in Figure 1. 

In support of the volume reduction initiative, Stone & Webster has evaluated soil processing 
technology alternatives and prepared this PDWP to facilitate the demonstration of the selected 
technologies. Through the appropriate management and waste characterization of the processed 
soils, the volume of radioactively contaminated material may be reduced. 

b The FMSS is located on the former site of the Maywood Chemical Works in Maywood, New 
Jersey. The chemical works manufactured a variety of industrial products, which involved the 
processing of thorium and lithium compounds. It is apparent from historical records of the 
chemical works that wetlands on the western portion of the property were filled in as the need 
arose to expand the facility. Additionally, retention ponds were constructed on the western end 
of the property in order to stabilize and store residual waste slurries and unrecoverable wastes 
from the manufacturing processes. 

Previous remedial investigations and characterizations of the FMSS during the 1980s and early 
1990s have shown that the property soils are contaminated with radioactive material, primarily in 
the form of Thorium-232 (Th-232), Radium-226 (Ra-226), and Uranium-238 (U-238), as well as 
various other non-radiological contaminants. Remediation will necessitate the identification, 
removal, transport and disposal of contaminated surface and subsurface soils. 

Previous characterizations of the site have shown that the volume of in-situ soil that may be 
required to be remediated is significant, approximately 200,000 cubic yards. Remediation in the 
form of excavation and offsite disposal of contaminated soil is being considered at the FMSS. 
This.type of remediation invariably results in the excavation of soil below the radiological 
cleanup levels. This “over-excavation” of material incurs additional costs in excavation, 
transport and disposal of soils. Unless the volume of soil requiring such offsite disposal is 
appropriately managed, remediation will incur a significant cost in the disposal of the material 
alone. 
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Given the radioactive materials present at the FMSS, a limited number of options are available 
for reducing the volume of soil disposed of as radiologically contaminated material. The most 
suitable options are physical separation techniques. By employing a soil processing technology 
that can separate soil that is radiologically below criteria from radiologically contaminated soil, 
remediation costs may be reduced through more efficient soil management. Soil management 
relates to such aspects as soil excavation, transport, processing, and ultimate disposal. Soil 
management can result in creating streams each with different handling requirements ranging 
from offsite disposal, to reuse at the FMSS. 

In the latter part of the 1990s further characterizations and treatability studies were performed 
on the soils from the FMSS. The intent of these investigations was to identify soil groupings 
throughout the site and determine if particle-size separation techniques would be effective in 
separating the excavated volume of material into contaminated and non-contaminated fractions. 
The primary sources for the data used were from geologic boring data from the characterizations 
performed during the 1980s and late 199Os, as well as additional data from limited geologic 
boring and soil sampling programs. 

The treatability studies evaluated costs for implementing soil separation technologies at the 
FMSS. Essentially, the treatability studies were performed in two parts; characterization of the 
FMSS soils, and development of a conceptual flowsheet, or process simulation, for a production- 
scale soil treatment plant. The conceptual flowsheet used mathematical modeling of the results 
of the characterization to assess the feasibility of selected separation technologies in providing 
volume reduction of the contaminated fractions. Results from the soil treatability studies 

L./ concluded that: significant cost savings may be realized by combining soil processing and reuse 
at the FMSS; and, that a further assessment of soil processing technologies was warranted. 

A full assessment of any processing options would require an identification of appropriate 
technologies for the FMSS soil groups and an economic evaluation of each. Any soil processing 
technologies selected would then undergo a pilot demonstration study. In early 1999, the U.S. 
Army Corps of Engineers tasked Stone & Webster with preparing a work plan to demonstrate the 
cost impact of employing soil sorting and/or soil washing during full-scale remediation of the 
FMSS. 

Technology Evaluation 

A technology evaluation was performed by Stone & Webster to evaluate the viability of 
implementing these technologies at the FMSS and to rank the systems. Several categories of soil 
processing technologies were evaluated: soil sorting, gravel separation and soil washing. 
Vendors provided system information in response to a questionnaire developed by Stone & 
Webster. Vendor information was evaluated and each system numerically ranked using a set of 
evaluation criteria and weighting factors established by Stone & Webster as relevant and 
appropriate to the assessment and reflective of the following criteria: Efficacy, Safety, 
Environmental, Schedule, and Cost. 

The gravel separation operation is basically a coarse screening system to remove material greater 
L-l than six (6) inches in nominal diameter, followed by a vibrating screen that removes soil 

particles larger than 3/8 inch in nominal diameter. The removed material (i.e., gravel) is then 
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L rinsed in a closed system. As part of the pilot demonstration, other size screens (e.g. % inch) 
may be evaluated. Further discussion of the gravel separation system is presented in Section 5.5 
of this volume, and in Volume 3. 

Radiological sorting is a process that continuously assays a soil stream and directs soil that 
exceeds a selected threshold activity level to an above criteria stockpile. The remaining soil with 
radioactivity less than the selected threshold value is directed to a below criteria stockpile. 
Radiological sorting is most effective when the contamination is not homogeneously distributed 
in the soil mass. That is, within a given volume of soil there is likely to be a measurable soil 
volume that is below the selected criteria as well as soil that exceeds the selected criteria. 
Investigations to date at the FMSS show that the site soils likely meet these criteria. 

Soil washing is a water-based process for scrubbing soils ex-situ to remove contaminants. The 
process removes contaminants from soils, or reduces the volume of contaminated soil, through 
particle size separation, gravity separation, and attrition scrubbing. The concept of reducing soil 
contamination through the use of particle size separation is based on the finding that most 
contaminants tend to bind, either chemically or physically, to clay, silt, and organic soil particles. 
Washing processes that separate the fine (e.g., small) clay and silt particles from the coarser sand 
and gravel soil particles effectively separate and concentrate the contaminants into a smaller 
volume of soil that can be further treated or disposed. 

As part of this evaluation, an economic assessment was prepared that compared the total 
remediation cost for the site utilizing a variety of technologies. Due to the uncertainties in some 

b key variables, including the fraction of material below cleanup criteria and soil grain sizes, a 
parametric study was performed to examine the potential cost savings for a wide range of values 
for these parameters. The results of the parametric study indicated that the economics of 
performing volume reduction on the FMSS soils were viable for a wide range of conditions. 
Nevertheless, the need to minimize the uncertainties related to soil and radioisotope relationships 
was defined by Stone & Webster and a limited test pit program (results presented in Volume 5) 
was performed to address data gaps in the existing site information. Gathering this supplemental 
information was required to facilitate an evaluation of the applicability of the technology. 

Engineering Test Pit Program 

In August of 1999, an engineering test pit program was performed at the MISS to gather more 
detailed information on subsurface soils. Specifically, the objective of the engineering test pit 
program was to provide an engineering correlation between data from the test pits and previous 
data, which was generated from soil borings. In order to provide a more accurate evaluation of 
the performance of the technologies, an assessment of the assumptions made in the technology 
evaluation was also performed using the results of the test pit program. Following this 
evaluation, the use of soil processing was still considered viable. The program also provided 
design basis input to system selection/sequencing and soil acquisition for the pilot 
demonstration. 

The engineering test pit program found that chemical contamination exists at the MISS that has 
L the potential for exceeding certain cleanup criteria. While the chemical contaminants will not 

affect the pilot plant’s process, they may affect possible soil reuse or offsite disposal options. 
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L Therefore, in-situ material will be sampled for chemical contaminants prior to excavation to 
characterize the material to be processed. Additionally, material processed during the pilot 
demonstration will be sampled to determine if chemical contaminants may be concentrated in 
any particular process stream. 

More detailed information concerning the Engineering Test Pits Program can be found in 
Volume 5 of this plan. 

Pilot Demonstration 

Based on the results of the technology evaluation and the test pit program, a pilot demonstration 
consisting of the deployment of a dry gravel separation and rinse system and a radiological 
separation system was recommended. The engineering test pit program found substantial 
quantities of clean material greater than 3/8 inches in diameter, supporting gravel separation. A 
dry gravel separation system was selected based on these soil analytical results, as well as the 
desire to minimize water usage and to simplify the management of the process waste streams. 
The program also confirmed that in-situ contaminant distribution will support radiological 
sorting. Also, based on the findings of the engineering test pit program, the deployment of the 
soil washing system has been eliminated from consideration. The program found a high fines 
content in the non-retention pond material, with averages up to 40 percent, and radiological 
contamination in the intermediate sand fractions between #4 and #200 sieve. 

‘4 
The pilot demonstration will focus on determining the effectiveness of the two soil management 
technologies in separating excavated material into components above and below selected 
radioactivity criteria, and evaluating the benefits of materials management of the resulting 
processed soils. The pilot demonstration will also be used to determine the full-scale equipment 
configurations and operating procedures. The demonstration will be conducted such that all 
required system operational and soil contaminant data are collected to evaluate the systems’ 
performance and reasonably project and establish full-scale system design/performance 
economics. 
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L 4.0 OBJECTIVE AND APPROACH 

The relative success of any soil processing technology resides in the effectiveness of the 
technology to realize appreciable cost savings in the remediation of the FMSS, as well as to 
provide community and other benefits relating to waste transport and disposal of the 
radiologically contaminated material. To this end, a relatively high degree of confidence must 
be attributed to the performance of the technology in order to reasonably quantify volume 
reduction and cost savings and predict the ancillary benefits of employing the technology. 
System performance is directly related to the technologies’ ability to process the FMSS soil. 
Therefore, the primary objective of the pilot demonstration is to evaluate the applicability of the 
gravel separation and radiological sorting technologies to the FMSS soils. 

Ancillary benefits of employing soil processing technologies may include the following 
statutory, economic and community benefits: 

9 Utilizing soil processing technologies during the remedial action, pursuant to CERCLA’s 
preference for treatment, and satisfying the mandate of the NCP that technologies be 
evaluated as remedial options; 

9 Satisfying the preference of CERCLA and the NCP that selected remedies reduce the volume 
of contaminants, pollutants or hazardous substances through treatment; 

9 i/ Reducing number of trucks hauling material on local roads; 

9 Potential time savings by preventing an overburdening of transportation routes; 

9 Utilizing technology that allows bulk excavation thereby reduce the amount of time 
individual property owners are impacted by remediation; 

9 Cost savings from potentially reducing the volume of material requiring off-site disposal or 
that must go to more expensive disposal facilities capable of handling higher level 
radiologically contaminated material; 

9 Cost savings through reducing the volume of fill material required from off-site sources. 

The secondary objective of the pilot demonstration is to quantify or qualify the benefits of 
employing soil processing technology at the FMSS for the purposes of volume reduction of 
radiologically contaminated soils. 

During the operation of the pilot demonstration program, the process technologies will be 
evaluated by measuring the radiological contamination, chemical contamination and weight of 
pre- and post processed materials. The following determinations will be made during the 
demonstration: 

9 Characteristics of the soils that will be processed; 
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L 9 Impacts that excavation and soil handling will have on the contaminant distribution in the 
processed soil and its impact on soil processing; 

9 Characteristics of the separated soil to evaluate alternatives for disposal and reuse; 

9 Evaluation of costs and/or cost benefits for implementing the technologies in a full-scale 
operation. 

C’ 
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L-l 5.0 PILOT DEMONSTRATION EXECUTION 

5.1 General 

The pilot demonstration will collect the required data to evaluate the two technologies and 
quantify cost and cost savings associated with implementing a full scale processing operation. 
The following sections contain a brief overview of the schedule and methodology for executing 
the pilot demonstration. More detailed information concerning specific pilot demonstration 
procedures, and engineering designs is contained in the referenced plan volumes. 

5.2 Schedule 

The following table outlines the overall schedule for the remaining work related to the pilot 
demonstration program. In addition to schedule presented below, a public information session 
will be held to present the work plan prior to its finalization. 

Table 4: Project Schedule 
Milestone 1 Date 

Pilot Demonstration Preparation 
Draft Work Plan to Regulators February 29,200O 
Regulatory Briefing March 14,200O 
Comments to EPA June 5,200O 
Discussion of Comment Responses with EPA June 14,200O 
Finalize Work Plan June 30,200O 
Construction of Host Location (Complete) July 24,200O 
Mobilize Process Equipment to Site - Install & Test August 9,200O 
Run (Complete) 

Pilot Demonstration Execution 

Start Processing Pilot Demonstration Soil August 10,200O 
End Pilot Demonstration October 19, 2000 
Analyze Data, Draft Report to USACE January 5,200l 
Comments received from USACE January 19,200l 
Draft Report Issued for Regulatory Review February 2,200l 
Regulatory Review Completed March 23,200l 
Issue Final Reuort Anril20. 2001 

5.3 Pilot Plant Location and Pad Design 

The selection of the operations area for the pilot demonstration primarily considered the efficient 
and economical performance of supplying feed material, handling process streams and loading- 
out of material requiring off-site disposal. The proposed location has satisfied the declared 
considerations and has the additional attributes as listed below: 

L-l 
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L 9 The pilot operation area is within the MISS boundary to implement maximum access control; 

9 The operations area is remotely located on the MISS. Potential impact (visual and noise) to 
adjacent residential properties have been assessed and will be minimized, as will impacts 
from future MISS project activities. Section 5.5.2 provides more information on potential 
community impacts; 

9 Minimal grading and foundation preparation is required at this location; 

9 The operations area is located close to the soil acquisition area for efficient hauling of feed 
material to the operations area; 

9 The operations area is located close to the load-out area for efficient offsite transportation 
and disposal minimizing the need for long term stockpiling; 

9 Access to the Ballod property through the gate on the northwest comer of the MISS, which 
may be needed to support future remediation activities, is maintained. 

The pilot plant will be located as shown on Figure 3. The total area required for the pilot plant 
will be approximately 250 feet x 250 feet. The pad will consist of a six-inch thick gravel base 
laid over a geotextile fabric. Steel bearing plates will be used to support the heavy components 
of the gravel separation system. The bearing plates essentially provide a stable, level support for 
the vibrating portions of the equipment. 

The design of the pilot plant equipment and pad reflects the mobile nature of the systems. The 
equipment may be readily moved to other portions of the site, as required. Use of the metal 
bearing plates allows for ease in decontamination of the equipment, and eliminates the need for 
disposing of potentially contaminated foundation materials, such as concrete, after the plant is 
relocated. 

After the demonstration, the coarse gravel used for the pilot plant pad may be processed through 
the gravel separation system. The clean gravel may then be stockpiled on-site for future use. 
More detailed information concerning the pad design may be found in Volume 2. 

5.4 Stage I and II: Soil Acquisition 

5.4. I Soil Acquisition Location 

The performance of the pilot demonstration will be evaluated with feed soil that has similar 
characteristics to the majority of the soil that will be processed, if.full scale soil processing is 
implemented on the project. Radiological heterogeneity and particle size distribution are the 
primary soil characteristics that will contribute to operational performance and is the basis for 
selecting the soil acquisition area. 

The area west of Building 76, shown in Figure 3, has been selected as the soil acquisition 
location. The review of existing site data, documented in Appendix D of the Soil Acquisition 

L 
Work Plan and Pilot Plant Pad Design (Volume 2), showed the area west of Building 76 on the 
MISS property had soil that was radioactively contaminated, and that the contamination was not 
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L evenly distributed through the soil mass. The area west of Building 76 also contained tine 
grained lagoon sediments, and granular “overburden” and “surrounding” soil as defined in the 
Engineering Test Pit Report. The contaminated soil west of Building 76 is generally shallow and 
accessible without having to remove large quantities of “clean” overburden. 

The area of excavation will be approximately 165 feet x 190 feet x 6 feet deep. The extents of 
the excavation will begin about 65 feet west of Building 76, and extend about 40 feet into 
Retention Pond A. In addition, soil from vicinity properties being stored on the MISS may be 
processed. At least 1,000 cubic yards of currently stockpiled soil is anticipated to be processed. 
The combination of material from the area west of Building 76 and the existing soil stockpiles 
will yield an adequate amount of material for the pilot demonstration. 

Figure 4 shows the project location in relationship to the rest of the FMSS. Volume 2 presents 
details on the Soil Acquisition Work Plan and Pilot Plant Pad Design. 
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L- X4.2 Soil Characterization and Excavation 

Effects of normal construction excavation on the heterogeneous distribution of radioactivity in 
the soil, and the ability of the process system to segregate the processed material into below 
criteria and above criteria stockpiles are two key factors for measuring the performance of the 
pilot demonstration. By characterizing the in-situ soils and employing a method of excavation 
that facilitates the tracking of the excavated material, the performance of the system may be 
quantified. In addition, the methods of soil characterization and excavation are also related to 
the operation of the soil processing technologies. 

Soil acquisition and pilot plant operations will focus on characterizing, excavating and 
processing a discrete volume of soil or “batch.” Batch processing will afford greater control of 
the process and will be used to assess the systems under full-production level efforts. Batch 
sampling will primarily be used to collect appropriate data to evaluate the effectiveness of the 
processing technologies and the economics of managing the output streams. The batch will be 
defined prior to excavating a cut of soil, and will fulfill the characteristics of one of the batch 
types that are to be examined. Batch types are discussed further below and in Volume 3. 

Excavation of the material will be performed in two stages. Stage I excavation consists of 
removing granular material and soils that typically surround the MISS retention ponds. Stage II 
consists of removing high fines material typical of those found in the retention ponds (i.e., 
Retention Pond A). 

Prior to start of the Stage I excavation, a grid system will be established over the area of soil to 
be excavated. Each grid will be 5 feet x 5 feet x 1 foot deep (i.e., 25 ft3 of material). The grid 
system is being established to aid in the designation and tracking of soils during excavation and 
processing. The surface of the soil to be excavated will be scanned using a linked NaI-Global 
Positioning System (GPS) system. Areas of soil will be referenced to the grid to locate and 
document radiological contamination. The radiological contamination mapped by the linked 
NaI-GPS system will be used to guide the excavation. The grid system will also be used to 
select the batch to be processed. 

Grids will be selected for each batch to represent one of the following scenarios; 

9 Granular material to be processed through the gravel separation system only; 

9 Granular material with radiological activity near the cleanup level; 

9 Granular material with radiological activity near the offsite disposal facility acceptance 
criteria; 

9 Retention pond material with radiological activity near the cleanup level; 

9 Retention pond material with radiological activity near the offsite disposal facility acceptance 
criteria; 

9 Material that is above the cleanup criteria (i.e., hot spot); 
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L 9 Material that is below the cleanup criteria (i.e., below criteria); 

9 Material that is a combination of both above and below criteria. 

9 Retention pond material to be processed through the gravel separation system only; 

Once a batch has been designated for processing, a smaller 
subset of the batch, called a “slug”, will be identified. Each 
slug will consist of approximately 9 grids of material (i.e., 8- 
10 cubic yards). The intent of the “slug” is to gather the 
detailed data required to evaluate the mixing/dilution effects 
caused by soils handling. While only weight is tracked for 
each batch, the slug will be used to track both weight and 
activity. Soil samples will be collected for gamma 
spectroscopy at several points in the process to quantify the 
radioactivity in the soil. The levels of contamination are 
generally low at FMSS, so tracking large quantities of soil 
would increase any margins of error or uncertainties that are 

Batch’ /I 
inherent in the instruments being used to quantify the activity. 
By limiting the size of the soil group to be characterized, and 
increasing the number of samples taken of that volume, a 
higher degree of confidence may be achieved that the sample 

data is representative of the excavated material. Following processing, the activity content of the 
c post-processed streams will be compared to the pre-processed streams. Slugs may not be 

designated for every batch, and will be designated at the discretion of the Task Superintendent. 
Volume 3 contains more information on slug and batch selection. 

Material for the slug will be excavated and stockpiled first, ahead of the remainder of the batch. 
Removing the slug material first mitigates any concern that operation of heavy equipment in the 
soil acquisition area will compromise the in-situ characterization of the slug. Excavation of the 
slug will occur in one (1) foot cuts. The excavation will be performed in one foot cuts to 
adequately assess the in-situ material. Results of the test pit program, contained in Volume 5, 
showed that it is problematic to extrapolate contamination between sample locations. 

The slug material will be stockpiled near the pilot plant for processing. After the excavation and 
processing of the slug, excavation and processing of the remaining material for the batch will 
proceed in a manner similar to the slug. 

Soil acquisition and soil feed will be managed in measured units. The unit of measure in the soil 
acquisition excavation will be the cubic yard (measured in-place). The unit of measure for the 
feed soil will be total weight in pounds or tons. 

The excavation will proceed for each selected batch until the maximum depth of excavation 
(e.g., 6 feet) is reached. Additional excavation may be performed if isolated areas of 
contamination remain and additional processing is warranted. This work will be conducted as 

L-l part of the Stage III activities (see Section 5.6). 

Page 16 of 26 STONE &WEBSTER A 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan -Volume 1: Overview 

Excavated batch material will be staged near the pilot plant in one of four categories: 

9 Material that is deemed radiologically below criteria by in-situ screening; 

9 Oversized material and debris that cannot be processed by the pilot plant; 

9 Granular material that will be processed by the gravel separation system followed by the 
radiological sorting system; 

9 Material with high fines content that will be processed only by the radiological sorting 
system. 

After each one foot cut is excavated, the grid system will be re-established and re-surveyed. The 
next batch to be processed will also be identified. 

A more detailed discussion of the soil sampling during soil acquisition is included in Volumes 3 
and 4 of this PDWP. 

5.5 Stage I and II: Soil Processing 

The following section gives a brief overview of the pilot plant process sequencing, operations, 
soil management, process sampling and weight balance. More detailed information concerning 
these topics can be found in Volume 3 of this plan. Process sampling is presented in greater 
detail in Volume 4. 

u 
5.5.1 General 

Radiological and geotechnical analyses conducted during the engineering test pit program 
showed that the radiological contamination above the selected criteria resided primarily in 
material that is less than 3/8 inch in diameter. This result leads to the first underlying premise of 
the proposed pilot demonstration: the separation of material less than 3/S inch diameter from the 
FMSS soils will remove material that is above the selected criteria for radiological 
contamination. The selected criteria may be based on a reuse criteria or waste profile 
classification for a particular disposal facility. The second premise is that the heterogeneous 
distribution of the radiological contamination, which was demonstrated in the test pit program 
(i.e., Volume 5), will make soil separation a viable process. The following provides a brief 
discussion of the selected technologies. The technology descriptions are detailed in Volume 3 of 
this PDWP. 

The technology selected for the pilot demonstration consists of a multi-stage process that 
includes gravel separation of material greater than 3/8 inch nominal diameter and radiological 
sorting of the soil finer than 3/S inch nominal diameter. 

i 

The gravel separation system is a two-stage system. A soil pre-screening system removes 
boulders and debris greater than 6 inches. This material is combined with the material deemed 
not appropriate for processing for waste profiling and subsequent offsite disposal. The second 
stage removes material that is greater than 3/8 inch in diameter. Material that falls within the 
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ii range of 3/8 to 6 inches nominal diameter is sent through a water rinse system to remove fine 
particles that may have adhered to the gravel. 

The rinse system is a closed system that recycles water back into the process. Water used in the 
rinse is collected in a sump and pumped through a three-stage bag and cartridge filter system. 
Filtered water is collected in a 20,000 gallon fractionation tank and eventually pumped back into 
the process. Fines removed from the process are captured in the filter membranes. Periodic 
removal of the filters for cleaning will be required. Less than 5 gpm of makeup to the rinse 
system will be required to replace water lost to evaporation or with the processed gravel. 

The radiological sorting system may be operated in two different configurations during the 
demonstration. The system may be operated on the back end of the gravel separation system 
when processing granular material, or it may be fed high fines material directly. Essentially, this 
system uses an in-line NaI array to detect radiologically contaminated soil and separates the soil 
into either a below or above criteria stockpile. The system set points can be varied based on 
project reuse levels or disposal site acceptance criteria. 

While processing granular material, the less than 3/8-inch diameter soil stream will be conveyed 
to the radiological sorting system. When high fines material (i.e., retention pond material) is fed 
directly to the radiological sorting system, a 1% inch screen is employed on the front of the 
system to remove miscellaneous debris. Material larger than 1% inches that cannot be processed 
by the system will be temporarily stored and then processed through the gravel separation 
system. 

Figure 5 presents a schematic of the process. 

5.5.2 Noise and Dust Monitoring 

Background noise surveys have been performed for the FMSS. Anticipated noise levels and 
mitigation alternatives are included in Appendix B of the Soil Acquisition Work Plan and Pilot 
Plant Pad Design, Volume 2. During the course of the pilot demonstration noise levels will be 
monitored. Noise mitigation measures will be implemented if noise levels exceed accepted 
project levels. 

Similarly, dust levels will be monitored in the vicinity of the soil acquisition area and process 
equipment. A calculation was performed for the pilot demonstration using the CAP88-PC 
computer code. It concluded that the annual effective population dose to the public within 80 km 
of the MISS from airborne particulate releases during the pilot demonstration was estimated to 
be 0.05 person-rem. The annual effective dose to the maximally exposed resident (90 m NE) and 
worker (90 m NE), primarily from inhalation of airborne particulate releases during the pilot 
demonstration, is estimated to be 0.04 mrem and 0.02 mrem, respectively. These doses are well 
below the National Emission Standards for Hazardous Air Pollutants (NESHAPS) standard of 10 
mrem/yr. In the event that dust levels are above accepted project levels, appropriate measures 
will be instituted as described in Volumes 2 and 3 of this work plan. 
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. 

‘L/ 5.6 Stage III Activities 

When sufficient data has been collected to adequately evaluate the performance of the soil 
processing systems, the pilot demonstration activities will proceed to Stage III. The anticipated 
Stage III activities are included in the list below. Planned activities may be added or deleted 
depending on observations made during Stage I and Stage II of the pilot demonstration. 

Stage III activities may include the following: 

9 Investigation of various excavation and material handling techniques, other than 1 foot cuts, 
that may be used in full-scale operations and evaluation of their impact on the heterogeneity 
of the feed soil and operation of the system; 

9 Testing of various field screening techniques for development of a protocol for identification 
and removal of residual contamination after initial cuts are completed; 

9 Testing of throughput limits of the soil management systems; 

9 Testing of compaction methods for off-site borrow material to refine methods that attain the 
desired compaction requirements; 

9 Implementation of the MARSSIM final status survey methodology utilizing and comparing 
both traditional soil sampling with laboratory analysis and surface ISOCS methodologies; 

9 Evaluation of techniques for surface water control and management for application during 
remediation of vicinity properties. 

Upon completion of the Stage IT soil acquisition, a determination will be made as to whether all 
contaminated material has been removed to the greatest extent possible. Localized radiological 
contamination, or hot spots, will be identified and excavated as part of the Stage III activities. A 
final status survey will be performed using a MARSSIM-like approach. A Final Status Survey 
Work Plan is in the process of being developed and will be submitted for review at a later date. 

The soil acquisition area will be backfilled with material obtained from an approved off-site 
borrow source. The backfill source will be inspected, sampled, and analyzed to document that 
the material meets the necessary physical characteristics, and is not chemically or radiologically 
contaminated. The backfill material will conform to the requirements stated in Volume 2 of this 
work plan. Backfill material will be placed in loose lifts not exceeding one foot, and will be 
compacted. Laboratory permeability measurements will be performed on the proposed backfill 
material compacted to the specified compaction levels to ensure it meets permeability 
requirements prior to use onsite. 

5.7 Material Transport and Disposal 

Some temporary stockpiles of processed soil will result from the pilot demonstration, and will 
require disposal. All material generated by the pilot demonstration will be disposed at an 

L 
appropriate offsite disposal facility after waste profiling. 
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L, It is possible that soils that are below radiological criteria may contain chemical contamination. 
The presence of chemical contamination above RCRA standards in soil that is below the 
radiological criteria will require the soil to be disposed of as RCRA waste. In light of possible 
chemical contamination, soil will be sampled prior to excavation to characterize chemical 
contaminant concentrations for use in developing disposal options. 

c 
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L 6.0 PILOT DEMONSTRATION DOCUMENTATION AND EVALUATION 

The results of the pilot demonstration will be compiled, evaluated, and presented in a Pilot 
Demonstration Report. The report will address the effectiveness of the demonstration in 
achieving the program’s goals. Specifically, did the technologies effectively and efficiently 
segregate the FMSS soils, and how does this translate in achieving the potential benefits 
identified previously? Elements of the Pilot Demonstration Report will include the following: 

9 Soil matrix and radiological contaminant descriptions describing the physical and 
contaminant characteristics of the soil before and after processing, as well as characteristics 
of the material that may impact treatment cost or performance during full scale operation; 

9 Process flow diagram showing the overall schematic of the system as operated during the 
pilot demonstration. Specific operational parameters that may influence the cost during 
production will also be included; 

9 Weight tracking around each soil processing system and radioactivity tracking for material 
less than 3/8 inch. The tracking will be linked to specific operating conditions, dates of 
processing and the origin of the contaminant material; 

9 Processing cost analysis with processing costs for all activities directly attributable to each 
processing system ($/per ton of soil treated). The cost analysis will include a discussion of 

i/ 
the impact of specific site parameters on the cost for additional soil processing; 

9 Characterization of the processed soils for materials management options. 

6.1 Weight and Activity Tracking 

Processed materials will be sampled to determine radionuclide concentrations in the soil. 
Processed residuals will be analyzed for the following suite of radiological contaminants: Ra- 
226, Th-232 and U-238. Collected data will be used to track the weight and total activity of the 
radionuclides in the separated process streams generated by the gravel separation and 
radiological sorting systems. Figure 5 shows how weight and activity will be tracked during the 
pilot demonstration. 

Weight will be measured using weigh scales on the loaders and on process equipment. Specific 
activity will be measured using gamma spectroscopy on various samples collected in-situ and 
from the conveyors associated with the systems. Radionuclide activity will be measure in pico- 
Curies per gram (pCi/g). Specific activity of a stockpile multiplied by the weight of the stockpile 
results in the total activity (pCi). 

Material weight and total activity for slug material less than 3/8 inch will be tracked and 
evaluated. During the course of batch excavation, selected grids in the soil acquisition area will 
be designated as part of the slug of material to be tracked through the process. An average 
gamma count value will be determined for each of the 9 grids included in the slug. A sample for 
gamma spectroscopy analysis will be taken at each grid included in the slug, and will be 
analyzed by the onsite laboratory. 
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L- Prior to processing the slug of soil, the radial conveyors will be moved away from the main 
stockpile locations to facilitate the sampling for weight and activity tracking. For weight and 
activity tracking purposes, each slug will be sampled or weighed at the following locations. 
Sampling will be performed as specified in the Sampling and Analysis Plan in Volume 4. 

9 In-situ Material: NaI scan, gamma spectroscopy sample from each grid, weight on loader 
scale; 

9 Output from Gravel Separation System/Input to Radiological Sorting: gamma spectroscopy 
sample from conveyor, weight on conveyor belt scale; 

9 Output from Radiological Sorting (above criteria): NaI scan of stockpile, gamma 
spectroscopy sample from conveyor, weight on conveyor belt scale; 

9 Output from Radiological Sorting (below criteria): NaI scan of stockpile, gamma 
spectroscopy sample from conveyor, weight on conveyor belt scale. 

After the slug processing has been completed, the batch will be processed. The weight of 
various materials will be tracked at the following locations: 

9 In-situ Material: weight on loader scale; 

9 Material Not Processed (oversize construction debris and trash): weight on loader scale; 

9 Material Not Processed (below criteria): weight on loader scale; 

9 Output from Gravel Separation (oversize and debris, >6 inch): weight on loader scale; 

9 Output from Gravel Separation (rinsed coarse material 3/8 to 6 inches): weight on conveyor 
belt scale; 

9 Output from Gravel Separation (filter cake following rinsing): weight on field scale; 

9 Output from Gravel Separation System (input to radiological sorting, <3/8 inch): weight on 
conveyor belt scale; 

9 Output from Radiological Sorting (above criteria): weight on conveyor belt scale; 

9 Output from Radiological Sorting (below criteria): weight on conveyor belt scale; 

Material will be sampled in-place at the respective stockpiles and in process at intermediate 
locations, There are several factors that will result in the tracking not being exact: 

9 The inherent inaccuracy of using samples to represent larger volumes; 

9 Degree of accuracy of the loader mounted weigh scales (non-certified); 

L 9 The addition of water-weight through the gravel rinse process and dust suppression; 
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L- k Loss of water through evaporation. 

Sampling frequencies and procedures will be performed on the soil residuals as described in the 
Sampling and Analysis Plan found in Volume 4. 
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L, Figure 6: Pilot Demonstration Weight and Activity Tracking 

Stream 3: ~5” Oversized Material and 

Stream 4: < 6” Material . . . . . ..*................... 
Batch ID: weight = kg 

Stream 5: Filter Cake from Gravel Wash 
Batch ID: weight = kg 

A 

* 
Coarse (3/S”) 

Screening 

Water Rinse 
Coarse Material 

. . . . . . . . . . . . . . . . . . 

, , I 

,...., 

+ . 
1 I Stream 8: Material 

r 
! Greater Than Criten’a _ Stream 9: Material Less Than Criteria 1 

Batch ID: weight = kg Batch ID: weight = kg 
I 1 Total 1 Total 

Radionuclide Concentration Activit 

Page 25 of 26 STONE & WEBSTER A 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 1: Overview 

7.0 REFERENCES 

1. Stone & Webster. Chemical Data Quality Management Plan, Revision I, February 2000. 

2. Stone & Webster. Contractor Quality Control Plan, October 1999. 

3. Stone & Webster. Materials Handling/Transport and Disposal Plan, Revision I, January 
2000. 

4. Stone & Webster. Site Safety and Health Plan, August 1999. 

5. Stone & Webster. General Environmental Protection Plan, November 1999. 

6. USACE New York District Office. Final Maywood Soils Grouping Report, Volume I, 
Maywood, New Jersey, Final, USACE/OR/DACA62-1032, January, 1998. 

I. CH2M Hill. Final Remedial Investigation Report, Stepan Company Property, November 
1994 

8. Bechtel. Remedial Investigation Report for the Maywood Site, December 1992 

9. Bechtel. Characterization Report for the Maywood Interim Storage Site, June 1987 
i/ 

Page 26 of 26 STONE & WEBSTER A 
6/30/00 



FINAL 
PILOT DEMONSTRATION WORK PLAN 

VOLUME 2 
SOIL ACQUISITION PLAN AND PILOT PLANT PAD DESIGN AND 

PROCESSED MATERIAL SOIL REUSE EVALUATION PLAN 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

CONTRACT NO. DACW41-99-D-9001 
WAD 06 WBS 07 

Submitted to: 

Department of the Army 
U.S. Army Engineer District, Kansas City 

Corps of Engineers 
700 Federal Building 

Kansas City, Missouri 64106 

Department of the Army 
U.S. Army Engineer District, New York 

Corps of Engineers 
FUSRAP Project Office 

26 Federal Plaza 
New York, New York 10278 

Submitted by: 

Stone & Webster Environmental Technology & Services 
245 Summer Street 
Boston, Massachusetts 02210 
June, 2000 

Issued to: Date: 

copy #: Cl Controlled 0 Uncontrolled 



FINAL 
PILOT DEMONSTRATION WORK PLAN 

L,’ 

VOLUME 2 
SOIL ACQUISITION PLAN AND PILOT PLANT PAD DESIGN 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

SITE-SPECIFIC ENVIRONMENTAL RESTORATION 
CONTRACT NO. DACW41-99-D-9001 

WAD 06 WBS 07 

Submitted to: 

Department of the Army 
U.S. Army Engineer District, Kansas City 

Corps of Engineers 
700 Federal Building 

Kansas City, Missouri 64106 

Department of the Army 
U.S. Army Engineer District, New York 

Corps of Engineers 
FUSRAP Project Office 

26 Federal Plaza 
New York, New York 10278 

Submitted by: 
Stone & Webster Environmental Technology & Services 
245 Summer Street 
Boston, Massachusetts 02210 
June, 2000 

Reviewed/ 
Approved by: Date: 

Jay Green, P.E. 
Project Manager 

Reviewed/ 
Approved by Date: 

Kevin Donnelly, P.E. 
Project Environmental Engineer 

Reviewed/ 
Approved by Date: 

Alan Fellman, CHP, Ph.D. 
Project Certified Health Physicist 

Prepared/ Reviewed/ 
Approved by 

Richard Skryness, P.G. 
Task Manager 

Date: 



i/ 

‘v 

FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 2: Soil Acquisition Work Plan and Pilot Plant Pad Design 

TABLE OF CONTENTS 

VOLUME 2 - 
SOIL ACQUISITION WORK PLAN AND PILOT PLANT PAD DESIGN 

TABLE OF CONTENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~........... I 

LIST OF ACRONYMS AND ABBREVIATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IV 

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES ..................................... 5 

2.1 TaskManager.. ............................................................................................................ .5 
2.2 Task Superintendent.. .................................................................................................. .5 
2.3 Site Safety and Health Officer and Radiation Safety Officer.. ................................... .5 
2.4 Sampling Coordinator.. ............................................................................................... .6 
2.5 Identified Individuals.. ................................................................................................ .6 

3.0 PROBLEM DEFINITION/BACKGROUND ............................................................. 7 

4.0 SOIL ACQUISITION ................................................................................................... 8 

4.1 Soil Acquisition Consideration.. .................................................................................. 8 
4.2 Soil Acquisition Excavation ....................................................................................... .8 
4.3 Excavation Design ............................. . ........................................................................ .9 
4.4 Mandatory Notification.. ............................................................................................ 10 
4.5 Survey Controls.. ........................................................................................................ 10 
4.6 Environmental Protection .......................................................................................... 1 1 

4.61 Pre-Construction Survey.. ................................................................................... II 
4.6.2 Protection of Water Sources.. ............................................................................. .I1 
4.6.3 Dust Control.. ...................................................................................................... I2 
4.64 Stockpile Maintenance ....................................................................................... .12 
4.6.5 Erosion Control.. ................................................................................................. 12 

4.7 Erosion and Sediment Control Plan.. ......................................................................... 12 
4.7. I Installation ......................................................................................................... .I3 
4.7.2 Maintenance ........................................................................................................ 13 
4.7.3 Restrictions.. ....................................................................................................... .I3 

4.8 Drainage.. ................................................................................................................... 14 
4.9 Dewatering.. .............................................................. .:. .............................................. 14 
4.10 Protection of Structures.. ............................................................................................ 14 
4.11 Material Management ................................................................................................ 15 
4.12 Stockpile Construction.. ............................................................................................. 16 

5.0 EXCAVATION BACKFILL ...................................................................................... 17 

5.1 Subgrade Preparation ................................................................................................. 17 
5.2 Backfill Material ........................................................................................................ 17 

Page i STONE & WEBSTER A 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan -Volume 2: Soil Acquisition Work Plan and Pilot Plant Pad Design 

. 
5.3 Backfill Placement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
5.4 Compaction Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
5.5 Compaction Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
5.6 Soil Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
5.7 Topsoil and Placement _.,............................................................................................ 18 
5.8 Temporary Vegetative Cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 

6.0 PILOT PLANT PAD LOCATION AND DESIGN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

6.1 Pilot Operations Area Selection Considerations.. ...................................................... 20 
6.2 Pilot Plant Pad Design.. ............................................................................................. .20 

7.0 PROJECT PLANNING .............................................................................................. 21 

7.1 Project Coordination ................................................................................................. .2 1 
7.1.1 Operational Noise Analysis.. .............................................................................. ,21 
7.1.2 Coordination with USACE, NJDEP, EPA and Local Authorities.. ..................... 21 
7.1.3 Property Access and Right-of-Entry.. ................................................................. .21 
7.1.4 Coordination/Scheduling ................................................................................... .2I 

7.2 Support Activities ...................................................................................................... 2 1 
7.2. I Training.. ............................................................................................................ .21 
7.2.2 Mobilization/Demobilization.. ............................................................................ .22 
7.2.3 Survey.. ............................................................................................................... .22 
7.2.4 Utility Markouts and Clearance.. ....................................................................... .22 

8.0 SOIL ACQUISITION CONSTRUCTION, SEQUENCE AND PROCEDURE. .. . 

8.1 Preparation ................................................................................................................. 24 
8.2 Hazardous Work Permit.. ........................................................................................... 24 
8.3 RMA Posting ............................................................................................................ .24 
8.4 Site Clearing.. ............................................................................................................ .24 
8.5 Decontamination Pad ................................................................................................ .24 
8.6 Haul Road(s) ............................................................................................................. .24 
8.7 Access Road.. ............................................................................................................. 25 
8.8 Pre-Excavation Preparation.. ..................................................................................... .25 

8.8.1 Stage Z - Granular Soil Excavation Sequence ................................................... .2.5 
8.8.2 Stage II - High fines (Retention Pond ‘A” Sediment). ...................................... .25 

8.9 Excavation.. ............................................................................................................... .25 
8.10 Post-Construction Activities.. ................................................................................... .26 

9.0 REFERENCES ............................................................................................................ 27 

Tables 

Table 1 - Pilot Demonstration Work Plan Volumes ................................................. . 
Table 2 - Pilot Demonstration Work Plan Contractors ............................................. .6 

Page ii STONE &WEBSTER b& 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan-Volume 2: Soil Acquisition Work Plan and Pilot Plant Pad Design 

V Figures 

Figure 1 - Site Location.. ............................................................................... .l 
Figure 2 - Organizational Chart ............................................................ .(attached) 
Figure 3 - Site Plan, Traffic Flow Plan, Pilot Demonstration Plant Layout ........... .(attached) 
Figure 4 - Excavation Plan and Detail ...................................................... .(attached) 
Figure 5 - Soil Erosion and Sediment Control ............................................. .(attached) 
Figure 6 - Pilot Demonstration Plant Layout and Pad Design ........................... .(attached) 
Figure 7 - Profile C-C’, Elevation of Bedrock ............................................. .(attached) 
Figure 8 - Profile D-D’, Elevation of Bedrock ............................................. .(attached) 
Figure 9 - Excavation Backfill Procedure ................................................. ..(attached) 

Appendices 

Appendix A - Field Construction Sequence 
Appendix B - Operational Noise Analysis 
Appendix C - Stage III Activities 
Appendix D - Remedial Investigation and Pre-Design Investigation 

Data for Soil Acquisition Area 

Page iii STONE &WEBSTER A 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 2: Soil Acquisition Work Plan and Pilot Plant Pad Design 

LIST OF ACRONYMS AND ABBREVIATIONS 

ASTM American Society for Testing and Materials 

‘w below ground surface 

CDQMP 
cot 
CQCP 

Chemical Data Quality Management Plan 
Chain of Custody 
Contractor Quality Control Plan 

DQCR 
DQO 

Daily Quality Control Report 
Data Quality Objectives 

EM Engineering Manager 

FMSS FUSRAP Maywood Super-fund Site 

GEPP General Environmental Protection Plan 

MS 
MSD 
MSL 
MHTDP 

Matrix Spike 
Matrix Spike Duplicate 
Mean Sea Level 
Materials Handling, Transport and Disposal Plan 

NAD 
NGVD 
NJDEP 

North American Datum 
National Geodetic Vertical Datum 
New Jersey Department of Environmental Protection 

PCB 
pCi 
PID 

polychlorinated biphenyl 
picocurie 
Photoionization Detector 

Quality Assurance 
Quality Control 

RSO 
RMA 

Radiation Safety Officer 
Radioactive Materials Area 

SSHO 
SSHP 
SAP 
SOP 
svoc 

Site Safety and Health Officer 
Site Safety and Health Plan 
Sampling and Analysis Plan 
Standard Operating Procedure 
Semivolatile Organic Compound 
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TCLP Toxicity Characteristic Leaching Procedure 
TS Task Superintendent 

US ACE 
uses 
USGS 
USEPA 
UTM 

U.S. Army Corps of Engineers 
Unified Soil Classification System 
U.S. Geological Survey 
U.S. Environmental Protection Agency 
Universal Transverse Mercator 

voc Volatile Organic Compound 
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. 

‘- 

1.0 INTRODUCTION 

The United States Army Corps of Engineers (USACE), under Site-Specific Environmental 
Restoration Contract (SSERC) No. DACW41-99-D-9001, has contracted Stone & Webster 
Environmental Technology & Services (Stone & Webster), a division of Stone & Webster 
Engineering Corporation, to perform remediation of the FUSRAP Maywood Superfund Site 
(FMSS), in Maywood, Lodi, and Rochelle Park, New Jersey (Figure 1). As discussed in the 
Overview in Volume 1, gravel separation and radiological sorting technologies offer promise in 
substantially reducing the volume of soil requiring disposal as radioactive waste. Technologies 
which result in permanent and significant volume reduction are a statutory preference under the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and the 
National Oil and Hazardous Substances Contingency Plan (NCP). A pilot study, involving the 
demonstration of these technologies utilizing two separate processing systems, is planned to be 
carried out at the Maywood Interim Storage Site (MISS) to further evaluate the viability of full- 
scale implementation of the technologies at the FMSS. 

Not to Scale 

Rochelle 

Paterson / 

Newark 0 e!f; 

I Bergen County 

m 
Approximate 
Location of the Site 

Figure 1: Site Location MaD 
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This pilot demonstration will be used to assess the operational, technical and economic 
feasibility of applying particle separation and radiological sorting to the soils at the FMSS. The 
primary objectives of the pilot demonstration are to: 

9 Determine the applicability of gravel separation of the FMSS site soils for the purpose of 
achieving volume reduction and remediation cost savings. 

9 Determine the applicability of radiological sorting of the FMSS site soils for the purpose of 
achieving volume reduction and remediation cost savings. 

The secondary objective of the pilot demonstration is to quantify or qualify the benefits of 
employing soil processing technology at the FMSS for the purposes of volume reduction of 
radiologically contaminated soils. The benefits, which are statutory, economic, and community 
oriented, may include: 

9 Utilizing soil processing technologies during the remedial action, pursuant to CERCLA’s 
preference for treatment, and satisfying the mandate of the NCP that technologies be 
evaluated as remedial options; 

9 Satisfying the preference of CERCLA and the NCP that selected remedies reduce the 
volume of contaminants, pollutants or hazardous substances through treatment; 

9 Reducing the number of trucks hauling material on local roads; 
9 Potential time savings by preventing an overburdening of transportation routes; 
9 Utilizing technology that allows bulk excavation thereby reducing the amount of time 

individual property owners are impacted by remediation; 
9 Cost savings from potentially reducing the volume of material requiring off-site disposal or 

that must go to more expensive disposal facilities capable of handling higher level 
radiologically contaminated material; 

9 Cost savings through reducing the volume of fill material required from off-site sources. 

The technologies selected and the configuration of the demonstration are based on the 
recognition that the bulk of the soils at Maywood are not uniformly contaminated. Rather, the 
radiologically contaminated soil is likely surrounded by soil that is “clean” (below criteria). It is 
also recognized that the radiological contamination is concentrated in the finer fractions of the 
soil mass. These principles were demonstrated in the Engineering Test Pits at MISS Program 
(see Volume 5). Physical separation of the coarse fraction (greater than 3/8 inch diameter) from 
the soil mass will result in a soil volume reduction that will be proportional to the percentage of 
coarse material. A radiological sort of the material which is less than 3/8 inch diameter will 
then create two streams: above criteria and below criteria. The criteria used in the radiological 
sort will be based on either reuse or disposal requirements. 

This Soil Acquisition Work Plan and Pilot Plant Pad Design provides guidance and specification 
to ensure the following: 

9 The feed material for the pilot demonstration is excavated in a controlled excavation 
procedure and delivered to a designated stockpile as feed material to the plant for processing. 
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9 That soils processed during the pilot study are representative of overall site soils. 

9 The excavation is stabilized in accordance with applicable regulations. 

9 That adequate site preparation has been done to facilitate mobilization and plant installation. 

9 The pilot plant pad design is adequate and installed appropriately. 

This Soil Acquisition Work Plan and Pilot Plant Pad Design is intended to be a stand-alone 
document. Information from other plans is repeated as required. Additional details that support 
the soil acquisition are contained in Volumes 3 and 4 as summarized in Table 1. 
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L’ 

Table 1: Pilot Demonstration Work Plan Outline 

the soil acquisition effort, including excavation 

provides the details on frequency, parameters, and 
locations for all sampling under the pilot 
demonstration. This includes the soil acquisition, pilot 
plant operation, and final survey of the soil acquisition 

Control Plan 
Safety and Health Plan 

Control Plan will be implemented on this task. 
This plan implements the project Site Safety and 
Health Plan and provides the task-specific safety and 
health considerations. 

5 Results of Engineering Test This volume reports the results of the Engineering 
Pits Program at MISS Test Pits at MISS program, which was performed as a 

precursor to the pilot demonstration. 
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This portion of the plan addresses the overall organization of the pilot demonstration program. 
The Project Organizational Chart is shown in Figure 2. 

2.1 Task Manager 

The Stone & Webster Task Manager is responsible for the effective day-to-day management of 
a.ll operations. The Task Manager has responsibilities that specifically include the following: 

9 preparing work plans, including approval of sampling locations, chemical analysis 
parameters, schedules, and labor allocations; 

9 managing all funds for labor and materials procurement; 

9 monitoring and controlling the schedule; 

9 managing the site team toward unified, productive project accomplishment; 

9 direct communication and liaison with the USACE Engineering Manager (EM) and Stone & 
Webster Project Manager; and 

9 providing oversight to the technical leaders and reviewing all deliverables. 

2.2 Task Superintendent 

The Task Superintendent (TS) is responsible for the following items: 

9 the appropriateness, adequacy, and timeliness of the technical or engineering services 
provided; 

9 developing the technical approach and level of effort required to address each task/subtask; 

9 the day-to-day conduct of the work, including the integration of the input of supporting 
disciplines and subcontractors and ensuring that all field documentation is completed 
properly (see Volume 4 - Construction Quality Control Plan); 

9 the technical integrity of all field work. 

2.3 Site Safety and Health Officer and Radiation Safety Offker 

The responsibilities of the site safety and health personnel are discussed in the Safety and Health 
Plan - Volume 4. 
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2.4 Sampling Coordinator 

The Sampling Coordinator will be responsible for overseeing all sampling and analysis 
activities, including preparing sample bottles for collection; managing field sampling records, 
laboratory chains-of-custody, and other sampling related documentation; coordinating 
laboratory sample pick-ups; and/or packaging and shipping samples. 

2.5 Identified Individuals 

The task order staff consists of the following individuals: 

Task Manager Richard Skryness, P.G. 
Lead Geotechnical Engineer L.P. Singh, P.E 
Task Superintendent Babatunde Marquis 
Project Superintendent Tom Farrell 
Site Safety and Health Officer Shawn Andrews 
Radiation Safety Officer Eric Laning 
Sampling Coordinator Mike Ciminera 
Contractor Quality Control System Manager Akram Aziz, P.E 
Project Chemist Brian Tucker, Ph.D. 
Project CIH James Skrabak, CM 
Project CHP Alan Fellman, CHP, Ph.D 

The subcontractors and team members which will be used include the following: 

All subcontractors and team members are required to comply with the project work plans. 

Page 6 of 27 STONE &WEBSTER h. 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan-Volume 2: Soil Acquisition Work Plan and Pilot Plant Pad Design 

3.0 PROBLEM DEFINITION/BACKGROUND 

The FMSS became contaminated as a result of processing operations at the Maywood Chemical 
Works (MCW) where thorium, a radioactive element, was extracted from monazite sand. The 
primary radioactive contaminants are Thorium-232 (Th-232) and its decay products. There are 
also lesser amounts of the Uranium-238 (U-238) decay chain, including Radium-226 (Ra-226). 
Based on laboratory bench-scale testing, investigations at various FUSRAP sites, and rough 
order-of-magnitude cost estimates for remediating radioactively contaminated soils, use of 
volume reduction technologies, such as gravel separation or radiological sorting, may reduce the 
costs of remediating soils at the Maywood site, as well as provide other statutory and 
community benefits as listed in Section 1 .O. 

A pilot demonstration is planned to evaluate the feasibility and applicability of using a gravel 
separation or radiological sorting process at this site. In order to best evaluate these 
technologies, the pilot demonstration will be conducted using representative soils from the 
MISS. Data collected will be used to compare the costs associated with use of the full-scale 
technology to manage and dispose of Maywood soils to the disposal costs without implementing 
gravel separation or radiological sorting. 
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4.0 SOIL ACQUISITION 

4.1 Soil Acquisition Consideration 

The performance of the pilot demonstration will be evaluated with feed soil that has similar 
characteristics to the majority of the soil that will be processed, if full scale soil processing is 
implemented on the project. Radiological heterogeneity and particle size distribution are the 
primary soil characteristics that will contribute to operational performance and are the basis for 
selecting the soil acquisition area. 

The area west of Building 76, shown in Figure 3, has been selected as the soil acquisition 
location. The review of existing site data, documented in Appendix D of this Soil Acquisition 
Work Plan and Pilot Plant Pad Design, showed the area west of Building 76 on the MISS 
property had soil that was radioactively contaminated, and that the contamination was not 
evenly distributed through the soil mass. The area west of Building 76 also contained fine 
grained lagoon sediments, and granular “overburden” and “surrounding” soil as defined in the 
Results of Engineering Test Pits Program at MISS (Volume 5). The contaminated soil west of 
Building 76 is generally shallow and accessible without having to remove large quantities of 
“clean” overburden. 

4.2 Soil Acquisition Excavation 

The ground surface along the northern half of the excavation varies between El. 60 ft.(MSL) and 
64 ft. Along the western edge of the excavation, the ground rises to approximately El. 68 
ft.(MSL) due to the existing truck off-loading ramp as shown in Figure 3. 

Based on borings drilled at the MISS, the top of competent bedrock contours run in a 
northeasterly fashion through the location of the soil acquisition excavation. The top of bedrock 
contours are generally at El. 45 ft.(MSL) along the northwest and southeast comers of the 
excavation and at El. 35(MSL) in the middle. Weathered rock overlying the bedrock varies in 
thickness from 4 ft. to 10 ft. 

The soil acquisition area is comprised of gravel, sandy-silt and silty-sand. Cross sectional profiles 
of the northeast portion of the MISS inclusive of the soil acquisition area are shown in Figures 7 
and 8. Based on existing record, radiological contamination in this area is found predominantly 
within the first 4 feet of soil as detailed in Appendix D. 

The planned dimension of the excavation is approximately 190 feet by 165 feet at the ground 
surface, excavated to the bottom of contamination (El. 55.8 ft.(MSL) approx.) or 6 feet in depth on 
a 1.5(H) to l(V) slope at all sides. The extent of the excavation will begin about 65 feet west of 
Building 76, along the northern boundary of the site and projecting about 40 feet into Retention 
Pond A. Details of the excavation layout are shown in Figure 3. The surface area to be excavated 
is partitioned into two areas labeled as Stages I and Il. The Stage I excavation area is 
predominantly granular soils and will be excavated first in a l-foot horizontal cut progression. The 
Stage II excavation will commence after completing the Stage I excavation. The Stage II 
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excavation area represents the pond sediment and its overburden material. Due to the unstable 
nature of the retention pond sediment and its inability to support load, the Stage Il section will be 
excavated in a slant cut (approximately 1.5H: 1V) with the excavator seated at the base of the Stage 
I excavation. Details of the excavation layout and construction methods are shown in Figure 4. 

a 

‘.--- 

The average depth of the contamination is approximately 4 ft. below ground surface (bgs) in the 
soil acquisition area. A 50 percent margin has been added to the excavation depth to ensure that 
the majority of the residual contamination below 4 feet is removed. After the excavation of both 
Stages I and II is complete, starting at the far end of the base of the Stage II area, a radiological 
survey screening will be performed and areas with residual contamination will be scraped in 
reverse order of excavation. 

The feed material for the pilot demonstration will comprise of the excavated material west of 
Building 76 and other stockpiles presently at the MISS. The combination of the excavated material 
west of Building 76 and other on-site stockpiles will yield adequate feed material for the pilot 
demonstration. 

4.3 Excavation Design 

The excavation design incorporates the following process: 

9 Selection of excavation plan that enables the removal of granular material as well as pond 
sediments and fines. Several variables in excavation and soil handling such as width and 
depth of cuts, stockpile locations, excavation equipment, etc. will be evaluated and 
optimized for later remedial excavations. 

9 Establishing a range and grid marker at the ground surface along the north and south edge of 
the soil acquisition area at 5-ft. intervals. Marker grids along the east and west edge of the 
excavation will be established at 20 ft. intervals. The range markers will provide an 
expedient way to layout the 5-ft. by 5-ft. grid at the completion of each l-foot cut. The grid 
layout will be used to maintain a description of the soil types as the excavation progresses. 
A description of soil type will be maintained as each layer of soil cut is removed. Any 
changes in the soil type will be noted. 

9 Performing a radiological survey of the excavation in accordance with the Sampling and 
Analysis Plan (SAP) before each cut of soil is performed. 

9 Performing excavation as an open-cut so that sheetpiling or other excavation support 
systems are not required. 

9 Varying the cut depth to evaluate various excavation equipment, excavation techniques, and 
materials handling techniques. The excavation is planned at an average cut depth of 1 ft. but 
may be varied between 6 in. and 2 ft. depending upon the level, depth, and extent of 
contamination. 
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9 Minimizing the handling of excavated materials 

9 After general excavation to remove contaminated soil is performed, areas of localized 
contamination may be further excavated to remove residual contamination below the 
planned excavation level. Contamination in weathered bedrock will be removed to the 
extent that it can be readily excavated by mechanical means. 

9 Excavating Retention Pond “A” sediments on a slant (approximately 1.5H: IV) face after 
the granular soil in the Stage I area has been removed to full depth. Retention pond 
sediments will be removed in 1-ft. cuts along the slope of the excavation. Before each cut, a 
radiological survey will be performed along the sloped face from top to bottom of the 
excavation in accordance with the SAP. 

9 Maintaining the excavation above the water table based on known data and the information 
that was gathered during the Engineering Test Pits at MISS Program, (Volume 5 ). 
However, plans for construction dewatering and water management is presented in Sections 
4.8 and 4.9. 

9 After the excavation base has undergone a final status survey, the slopes of the excavation 
will be covered with filter fabric (MirafiFilterweav 402) as a marker for the slopes of the 
soil acquisition area and the excavation will be restored. 

4.4 Mandatory Notification 

The following are the mandatory hold points which require notification of the TS for further 
engineering evaluation. All work related to the soil acquisition will stop pending such 
notification and work will resume upon authorization from the TS. 

9 All work will stop if any buried drums, containers, or a significant amount of buried 
obstructions or construction debris are uncovered. In case buried drums or containers are 
encountered, combinations of geophysical surveys, controlled excavation, content 
evaluation, and disposal options may be undertaken before proceeding further. 

9 If groundwater is encountered before the bottom of the excavation is reached, excavation in 
the area of the groundwater will stop, pending evaluation which will include an estimate of 
pumping quantities, remaining excavation to be performed, and a dewatering system design. 

9 If the design excavation slopes are found to be unstable, work will stop pending evaluation 
of various alternatives including change of slope, use of sheetpiling or other support system, 
and limiting the size and depth of the excavation. 

4.5 Survey Controls 

1. Permanent monuments, if required, will be established to horizontal and vertical controls 
of +/- 0.01 ft. 
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2. Construction staking will be established with horizontal and vertical controls of +/- 0.1 
ft. 

3. A topographic survey of the site and the soil acquisition area including the excavation 
slopes, the toe of slope and the bottom of the excavation will be performed: 

4. Drawings will be prepared showing the results of the topographic survey, which will 
meet the following minimum requirements. 

C. 
d. 

;: 

:: 

The drawing will utilize the state plane coordinate system. 
All benchmark elevations will be based on the National Geodetic Vertical Datum 
(NGVD) 1929. 
All horizontal controls will be based on the North American Datum (NAD) 1927. 
All elevations will be shown in feet above Mean Sea Level (MSL). 
Elevation measurements will be accurate to within 0.1 ft. 
Drawings will be submitted on 22”~ 34” size paper and use a standard title-block 
Site plans will be drawn using a scale of 1 in. = 50 ft. or less. 
Cross sections will be scaled as shown on the drawings. 

4.6 Environmental Protection 

All work will be performed in such a manner that the noise and effect to air, water or land is 
minimized. 

4.6.1 Pre-Construction Survey 

Prior to the start of any on-site construction activities, a condition survey will be conducted 
which will indicate on a layout plan the condition of shrubs and grassed areas immediately 
adjacent to the site of the work and adjacent to stockpile locations and access route(s) as 
applicable. 

4.6.2 Protection of Water Sources 

All work under this plan will be performed in compliance with applicable Federal, State, County 
and Municipal laws concerning protection of rivers, streams, and other water bodies. A spill 
prevention plan will be implemented in accordance with the General Environmental Protection 
Plan (GEPP) to prevent chemicals, fuels, oils, greases, bituminous materials, and washed soil 
from entering public waters. 

Water used in on-site material processing or collected from dewatering of the soil acquisition 
area will be managed in accordance with Section 3 of the GEPP. 

All soil stockpiles will be maintained within the MISS boundaries. Stockpiles that are below 
criteria will be separated from those that are above criteria as detailed in Section 4.12. 
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4.6.3 Dust Control 

All excavations, embankments, stockpiles, access and haul roads, waste areas, and other work 
areas will be maintained with no visible dust. Continuous monitoring will be implemented 
using dust monitors for airborne dust in the pilot demonstration work area. Surfaces and 
stockpiles that could produce fugitive dust will be watered at intervals as necessary. 

4.6.4 Stockpile Maintenance 

In order to prevent any contaminated soil from getting airborne, the stockpile will be maintained 
in a moist condition. At mid-day everyday, the stockpile will be visually checked for dryness. 
If the stockpile is dry, it will be sprayed with water. Minimal water will be used in spraying to 
ensure that there is no runoff from the stockpile. 

Stockpiles that will be exposed overnight or extended periods of time such as the weekend or 
holidays will be covered with a plastic material and secured with sandbags. Equivalent 
protection will be provided in the event of precipitation. 

4.6.5 Erosion Control 

Surface drainage from disturbed areas within the construction limits, whether or not completed, 
and from the soil acquisition excavation, demonstration plant, and stockpiles will be retained 
within the limits of the site. Temporary control measures will be provided and maintained. The 
area of bare soil exposed at any one time by construction operations will be held to a minimum. 
All sediment control structures will conform to the State of New Jersey requirements as detailed 
in Section 4.7. 

4.7 Erosion and Sediment Control Plan 

Combinations of straw bales and a geosynthetic silt barrier will be installed up-slope from 
locations where storm water collects and at locations surrounding all stockpiles including stone, 
aggregate, site excavated materials, processed materials and the excavation area as shown in 
Figure 5. 

Bales will be replaced at times when they become clogged, ineffective or deteriorated. Bales 
will be set on exposed existing site soil. Stakes or rebar will be driven to secure bales in place. 
Stakes or rebar will be driven at an inward-facing angle toward the center of the bale. A 
minimum of two stakes or rebar will be used per bale. Adjacent bales will be butted end to end. 
Loose straw will be utilized to secure adjacent bales and secure fill gaps between bales. Bales 
will be inspected once a week and after each significant precipitation event for damage or 
clogging. Damaged, clogged, or dislocated bales will be removed and replaced. Bales and 
other surface drainage mechanisms will be provided in accordance with the requirements of the 
Bureau of Soil and Water Conservtition, New Jersey Department of Environmental Protection 
(NJDEP). 
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Installation details for filter fabric fencing are shown in Figure 5. Installation, maintenance and 
restrictions are listed below. 

4.7.1 Filter Fabric Fence Installation 

9 A trench will be plowed or otherwise excavated to the required depth with little, if any, 
disturbance to the downslope side of the trench. The bottom of the trench and the fence top 
will be placed at level grade. 

9 Support stakes will be driven to the la-inch minimum depth below the existing ground 
surface, at 8-foot maximum intervals. 

9 The fabric will be stretched and fastened to the upslope side of the support stakes (in case of 
a reinforced section, reinforcement mesh will be fastened prior to fastening the fabric. 

9 The ends of the fabric will be overlapped, folded and stapled to prevent sediment bypass. 

9 The toe anchor will be backfilled and compacted to a density equal to the surrounding soils. 

9 If constructing a reinforced section, guy wires will be attached to support stakes. Provisions 
will be made for easy loosening and removal of guy wires to allow for access to perform 
maintenance work. 

4.7.2 Maintenance 

9 The fence installation will be inspected once a week and after each significant precipitation 
event. Any necessary repairs will be made immediately. 

9 Accumulated sediments will be removed as required to keep the fence functional. In all 
cases, deposits will be removed where accumulations reach 6 inches aboveground. 

9 All undercutting or erosion of the toe anchor will be repaired immediately with compacted 
backfill material. 

4.7.3 Restrictions 

9 The formation of concentrated flows on the drainage slope above a filter fabric fence 
installation will not be permitted. In the event of concentrated flows, direct slope 
stabilization measures will be employed to prevent such conditions. 

9 Filter fabric fences will not be placed in any area of concentrated flows such as ditches, 
swales, channels, etc. 

9 Filter fabric material will not be placed across the entrance to pipes or culverts and will not 
be wrapped around the principal spillway structures of sediment traps or basins. 
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4.8 Drainage 

The work site will be maintained in a sufficiently dry state. Perimeter ditches, swales, and other 
drainage features and equipment will be provided as required to maintain dry soils. The ground 
surface will be graded to divert surface runoff away from excavations. 

4.9 Dewatering 

It is expected that the excavation will be maintained above the water table. Localized or 
perched groundwater flowing into the excavation will be controlled to prevent sloughing of 
excavation slopes and walls, piping conditions, uplift and heave in the excavation and to 
eliminate interference with the orderly progress of soil acquisition development. 

The bottom of the excavation will be graded to drain away from the middle towards the sides 
where a toe-drain will collect and direct drainage or groundwater flow into sumps as shown in 
Figure 4. Water collected in the sump will be managed in accordance with the GEPP. 

A contingency dewatering plan will be developed by Stone & Webster prior to the start of the 
pilot demonstration and implemented prior to excavating below the groundwater table and if 
significant groundwater inflow is expected. This will include a sufficient number of well points 
to be installed outside of the excavation or sumps and trenches to intercept any groundwater and 
maintain the excavation in a dry condition. The dewatering system will be operated 
continuously until all work below the natural groundwater table is complete. Pumped 
groundwater will be collected in a fractionation tank and managed in accordance with the 
GEPP. 

4.10 Protection of Structures 

During excavation for the soil acquisition area, the following structures in its vicinity will be 
protected. 

9 Electric utility pole southwest of Building 76 
9 Monitoring wells 
9 The fence line along the northern boundary of the MISS. 

Protection will include but not be limited to the following: 

9 Excavation will be suspended if additional foundations or. buried utility lines not shown on 
the drawings are found. Hand excavation will then be performed to determine the extent of 
such buried utility lines or structures. 

9 A minimum lo-ft. clear distance will be maintained between the fence along the northern 
MISS boundary and the limits of the excavation. 
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9 A minimum 20-ft. clear distance will be maintained between the electric utility poles and the 
limits of the excavation. 

9 A minimum 5-ft. clear distance will be maintained between the monitoring wells and the 
limits of the excavation at the ground surface. 

9 Wells in close proximity of the traffic pattern will be flagged with physical barriers installed 
to protect the wells. 

4.11 Material Management 

Prior to excavation, a five-foot square grid system will be established over the surface area of 
soil to be excavated. The surface area to be excavated will be scanned using a linked NaI-GPS 
system with slaved computer/printer link as detailed in the Soil Sampling Network Design, 
Section 5.2.1 of the SAP, Volume 4. A batch of soil to be processed will be selected to meet 
proposed scenarios as detailed in Table 8 of the Pilot Plant Operation Plan (Volume 3). It will 
be identified in situ, prior to excavation; it will not be formed from stockpiles. A slug of soil 
corresponding to 8-10 cubic yards within a respective batch will also be identified for 
processing based on the NaI measurements. It also will be selected prior to excavation. A soil 
sample will be collected from each grid within the slug and analyzed by gamma spectroscopy to 
quantify the radioactivity in the soil. Areas of soil will be referenced to the grid to locate and 
document radiological contamination. The radiological contamination mapped.by the linked 
NaI-GPS system will be used to guide the excavation through the selection of the batches and 
slugs. The grid system will also be used to identify and track soil excavated during the course 
of the pilot demonstration. 

. 

Two kinds of excavation methods will be implemented. The first is selective excavation 
whereby a pre-designated section of the batch identified as the slug will be excavated. The 
weight and activity of the slug will be tracked through the demonstration plant. The second is 
the general excavation of the remainder of the grids designated to represent a batch. Soil will be 
excavated in l-foot cuts for both the slug and the batch. The slug will be excavated ahead of the 
remainder of the batch. Material excavated will be loaded directly onto a dump truck. Based on 
the NaI measurements and visual observations, the TS will direct each of the truckloads to one 
of the four stockpiles shown in Figure 3. 

9 Stockpile A: Oversize or debris material that will not be processed through either of the 
systems. 

9 Stockuile B: High fines material such as retention pond sediments that will not be processed 
through the gravel separation system will be fed directly into the radiological sorting system. 

9 Stock&e C (Day Pile): Granular material to be processed through the gravel separation 
system and/or radiological sorting system. 
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9 StockuiEe K: Excavated material that is radiologically and chemically below the clean-up 
criteria. This material will not be processed. 

The SAP (Volume 4) contains additional details regarding the selection and sampling of the 
slugs and batches. 

4.12 Stockpile Construction 

The base for each stockpile will be prepared in the following steps: 

a. Six (6) inches of topsoil will be removed and piled into a berm along the periphery of the 
stockpile. 

b. The excavated surface will be covered with a geotextile Mirafi 500X or equivalent. 

C. A B-inch thick layer of 2 inch crushed stone will be placed on top of the geotextile. 

d. l-inch thick base plates (4-ft by 4-ft) will be placed atop of the 2-inch crushed stones. 
The base plates will be arranged in a manner that will provide ‘/z inch to l-inch gap 
between abutting plates to allow free-draining from the stockpiles. 

The geotextile will maintain a separation between the soil and the crushed stone overlayment 
and the stockpile. The existing geotextile will enable any runoff from the stockpile to percolate 
into the underlying soils. The berm along the periphery will contain stockpile runoff. 

The crushed stone overlayment will also provide a working surface for construction equipment. 

The steel plates will provide a sturdy-working surface for the front-end loader. Only the 
stockpile location designated for the holding of slug material will require the installation of l- 
inch steel plates (Step d). 

A minimum of 10 feet will be maintained between the base of stockpiles that differ materially or 
a physical barrier will be installed to provide partition. 
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L-4 5.0 EXCAVATION BACKFILL 

: 

L’ 

Prior to backfilling the excavation, a final status survey will be performed on the base of the 
excavation. A topographic survey of the excavation including the limits of excavation at the 
top, base, and the side slopes will be made and documented for as-built conditions. 

The slopes of the excavation will be covered with a permeable geotextile (MirafiFilterweav 
402). Geotextile will be placed as shown in Figure 9 to prevent migration of soil particles but 
allow water movement. The installed geotextile is meant to serve as a separation/marker 
between the clean backfill and abutting potentially contaminated soil. 

Backfill will be placed and compacted in horizontal lifts not more than 1-ft compacted to 
achieve the required density. After backfilling, the comers and other turning points along the 
surface boundaries of the excavation will be marked. 

5.1 Subgrade Preparation 

Prior to the installation of a permeable geotextile and backfilling, the subgrade of the soil pit 
will be proof rolled with a minimum of three passes by using approved compacting equipment. 

If soft or unsuitable areas are encountered during the proof rolling, those areas will be undercut 
and/or stabilized in place 

. 

Proof rolling of the subgrade will not be performed during or after periods of inclement weather. 
Proof rolling after inclement weather will continue only after the subgrade has been inspected 
and approved. 

5.2 Backfill Material 

The excavation pit will be backfilled with imported backfill material, free from radiological and 
chemical contamination, debris, roots, wood, scrap material, vegetation matter, refuse, brick, 
construction debris or frozen material. The compacted backfill will have a permeability equal to 
or less than the those of the surrounding soils. 

5.3 Backfill Placement 

Fill will be placed after the excavation and the subgrade have been inspected and approved. 

In general, fill will be placed in approximately 1-ft. lifts in horizontal layers prior to 
compaction. Materials placed by dumping in piles or windrows will be spread uniformly before 
being compacted. 

Fill placement will be suspended when wet weather prevents operation of compaction 
equipment or proper compaction of the fill. Fill softened or disturbed by rainfall or flooding 
will be dried, if necessary, and re-compacted or removed from the fill. When wet, frozen, or 
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otherwise unsuitable fill is removed, the fill surface will be graded, scarified, and re-compacted 
prior to placement of the next layer. 

5.4 Compaction Equipment 

Compaction equipment that is capable of achieving the specified density and appropriate to the 
backfill material will be selected. 

5.5 Compaction Requirements 

Backfill will be compacted to a density of at least 90 percent of the maximum dry density as 
determined by ASTM D1557. The backfill material will be aerated or moistened as necessary 
to obtain the required degree of compaction. 

Each layer of fill will be compacted by a minimum of 3 coverages of the compactor or as 
specified by the approving agent. 

Where clearances, the protection of structure, or other space restrictions prevent the use of 
heavy vibratory compactors, the fill will be compacted with light compactors or hand-operated 
compactors. When compaction requirements cannot be met, the lift thickness will be reduced in 
order to obtain the required minimum density. 

5.6 Soil Testing 

Laboratory compaction procedure to simulate the compactive effort required in the field will be 
performed as part of the backfill material approval. The approved backfill material will be 
tested in an off site laboratory prior to delivery to the site. For quality control, a performance 
based sampling and testing may be performed to determine whether the backfill material being 
placed can be compacted to the specified density with permeability equal to or less than those of 
the surrounding soils. These tests will be used to verify and document that the fill meets the 
material and placement requirements. 

Maximum dry densities and moisture contents as determined by the laboratory and used as the 
compaction criteria will be taken from moisture-density relationships determined by compaction 
tests in accordance with ASTM D1557, Method C. 

5.7 Topsoil and Placement 

An approved off-site source of topsoil will be identified. The topsoil will be certified free of 
chemical or radiological contamination. Sampling may be performed to document this. 
Finished topsoil surfaces will be graded to within 0.3 ft. of elevation shown on the drawings. 
Areas will be graded to drain surface runoff away from structures and to provide suitable 
surfaces for mowing machines. Existing grades that are disturbed during construction 
operations will be restored. 
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Topsoil will not be placed on frozen or extremely wet or dry subgrade, or when conditions are 
detrimental to seeding, planting, or grading. Topsoil will be spread to a uniform depth of 6 in. 

Newly graded areas will be protected from traffic, erosion, and settlement. Damaged grades, 
elevations, or slopes will be repaired or re-established. 

5.8 Temporary Vegetative Cover 

Temporary vegetative cover will be provided on all disturbed soil areas that will remain exposed 
for a period over two (2) months. 

Any storm sewer inlet in the work area will be protected from sediment transport. The inlet 
grate will be covered with filter fabric, and ASTM C-33 size 2 or 3 crushed stone will be piled 
at least 1.5 ft. high over an area with a perimeter length 4 times the perimeter length of the inlet. 
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6.0 PILOT PLANT PAD LOCATION AND DESIGN 

6.1 Pilot Operations Area Selection Considerations 

The pilot plant will be located as shown in Figures 3 and 6. The selection of the operations area 
for the pilot demonstration primarily considered the efficient and economical performance of 
supplying feed material, handling process streams and loading-out of material requiring off-site 
disposal. The proposed location has satisfied the declared considerations and has the additional 
attributes described below. 

The pilot operation area is within the MISS boundary to implement maximum access control. 
The operations area is remotely located on the MISS. Its impact (visual and noise) to adjacent 
residential properties, and future MISS project activities will be minimized. Minimal grading 
and foundation preparation is required at this location. The operations area is located close to 
the soil acquisition area for efficient hauling of feed material to the operations area. The 
operations area is located close to the load-out area for efficient offsite transportation and 
disposal. Access to the Ballod property from the MISS, which may be needed to support future 
remediation activities, is maintained. 

6.2 Pilot Plant Pad Design 

The demonstration plant will be located at the northwest comer of the MISS bounded by Route 
17 to the west and the New York Susquehanna and Western Railways to the north. The plant 
will occupy an area of approximately 62,500-sq. ft. The plant will be seated atop of the former 
Retention Pond “B”. The ground surface in this area is generally between 60 ft.(MSL) and El. 
63 ft., which is several feet higher than the surrounding site. The higher ground is due to a 
former contaminated material stockpile at this location, which has since been removed, but the 
base of which is still present. 

The subsurface at this location consists of approximately 2 ft. of loose “contaminated soil” from 
the stockpile and soil from vicinity properties which are underlain by 1 ft. of crushed stone fill. 
An underlying impervious geomembrane separates the stone fill from the overburden and 
Retention Pond “B” sediments. 

The area will consist of a geotextile liner covered with a 6-inch layer of crushed stone. 
Additionally, components of the gravel separation system will be located on a series of 1 inch 
thick portable steel bearing plates arranged in a manner to provide a sturdy base for the various 
components. The processing systems will be located and constructed so as to allow a continuous 
feed of material from the gravel separation system to the radiological sorting system. 

Adequate measures will be taken during the layout, construction of the host pad and operation 
of the pilot plant to protect wells in the immediate area. In addition, an access (Person hole) 
into an existing brook diversion conduit is located in the vicinity of the host plant. The location 
will be flagged and a physical barrier installed to protect the access. 
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7.0 PROJECT PLANNING 

7.1 Project Coordination 

Coordination meetings will be held with appropriate parties as required to promote information 
dissemination and to facilitate smooth transitions between tasks, minimize overlapping and 
identify concurrent activities. 

7.1.1 Operational Noise Analysis 

As part of the Soil Acquisition Work Plan, Ambient Sound Level Survey in the vicinity of the 
FMSS Maywood, New Jersey was conducted. Details of the Operational Noise Analysis are 
included in Appendix B. 

7.1.2 Coordination with US ACE, NJDEP, EPA and Local Authorities 

All work under this task will be coordinated with the USACE. No special permits are required 
from NJDEP, USEPA or local authorities. Evaluation of the MISS during the 1999 test pit 
investigation concluded that there are no wetlands at the MISS. Details of the wetlands 
evaluation are included in Appendix H, Volume 5 of the Pilot Demonstration Work Plan. 

A set of the “Soil Erosion and Sediment Control Plan” drawings will be filed with Bergen 
County Soil Conservation District for information. 

7.1.3 Property Access and Right-of-Entry 

All work under this task will take place at the MISS. No property access or right-of-entry 
concerns have been identified. 

7.1.4 Coordination/Scheduling 

The pilot plant (gravel separation and radiological soil sorting systems), soil acquisition and any 
associated construction activity will be coordinated with the Project Superintendent, health and 
safety personnel, and others to ensure that appropriate support is available and that the planned 
activities do not interfere with other ongoing activities. 

7.2 Support Activities 

7.2.1 Training 

Personnel participating in the performance and completion of the scheduled pilot plant 
demonstration and associated construction activity will have received, in addition to the OSHA 
40-hour HAZWOPER course, a General Employee Radworker Training (GERT) and site 
orientation. Upon completion of the GERT, the field crew will be respirator fit tested in 
accordance with the SSHP. Medical baseline evaluation/testing will be conducted prior to work 
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commencement. All personnel will be required to read and sign as read the overall Site Safety 
and Health Plan (SSHP). Records of training will be maintained on site. 

7.2.2 Mobilization/Demobilization 

To streamline field tasks and minimize project delays at the commencement of field 
construction activities, the following mobilization tasks will be implemented prior to initiating 
field activities. 

1. Subcontractor equipment and supplies will be staged in a designated location during 
mobilization. Equipment brought on site will surveyed upon arrival to establish a baseline 
for demobilization. 

2. All appropriate personal protective equipment (PPE) (gloves, tyveks, etc will be available 
on-site prior to the initiation of fieldwork in accordance with the SSHP.) PPE requirements 
are detailed in the SSHP. 

3. A pre-construction and coordination meeting will be held at the MISS with the project 
management and team members. The meeting will be held to address the final Stage of 
mobilization. The coordination meeting will address issues relating to the following: 

3 Health and safety requirements 
> Pilot plant installation, operation and integration of the entire system 
> Soil Acquisition Work Plan and Pilot Plant Pad Design, construction methods and work 

sequence 
> Identification of team roles, key personnel responsibilities, and support requirements 
> Sampling procedures and protocols 
g Schedule, work hours, and identified task overlaps, concurrent activities on site and 

training requirements for the labor crew. 

A coordination meeting will be held with Stepan Company to address safety, access, traffic 
and co-usage of the railroad tracks. 

4. A site walkover will be conducted with the team members to identify laydown and staging 
areas, review the proposed site layout and resolve any conflicts or concerns prior to work 
initiation. 

7.2.3 Survey 

A site survey to document the existing site conditions and topography will be completed prior to 
performing any intrusive work, or erecting permanent or temporary structures. 

7.2.4 Utility Markouts and Clearance 

Prior to initiation of field activities, the location of existing utilities will be established in the 
proposed location for the pilot plant and soil acquisition areas such as the location of the 
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existing gas pipeline located along Route 17. Utility markouts and clearances will be performed 
using local utility company markouts, site plans and drawings, and geophysical investigations as 
necessary. 
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8.0 SOIL ACQUISITION CONSTRUCTION, SEQUENCE AND PROCEDURE 

8.1 Preparation 

To facilitate transition between the different tasks and levels of operation, the following 
preparatory tasks will be performed. 

8.2 Hazardous Work Permit 

In accordance with the SSHP, the Hazardous Work Permit (HWP) will be completed and 
updated based on the Activity Hazard Analysis (AHA). 

8.3 Rhea Posting 

To protect the field crew and prohibit unauthorized access, a radiation materials area @MA) 
will be established and posted. An access control point will be installed. This new FCMA will 
incorporate existing adjacent RMAs. 

8.4 Site Clearing 

To prevent clogging of the gravel separation system, vegetation in the soil acquisition area will 
be cut, raked and removed. Trees and shrubs in the area will be cut down and uprooted. The 
stockpile of logs, tree stumps, wood-chips, branches etc. in the proposed area for soil acquisition 
will be removed and disposed or relocated to another area on the MISS. In addition, equipment 
and construction materials such as pipes, bricks, chain link fence, etc will be relocated. 

8.5 Decontamination Pad 

The existing decontamination pad is located in the proposed soil acquisition area and therefore 
will be demolished prior to excavation. A temporary decontamination pad for the pilot 
demonstration will be located and constructed as shown in Figure 3. The decontamination pad 
is located such that it is assessable to others. 

Locations for a permanent decontamination pad will be evaluated. If a permanent location is 
identified prior to initiating the pilot demonstration, a permanent decon pad will be constructed. 

8.6 Haul Road(s) 

A haul road to transport excavated material from the soil acquisition area to the pilot plant feed 
stockpiles will be constructed. The haul road will begin from the soil acquisition pit, continue 
through the access ramp to the demonstration plant feed stockpile locations and branch off to 
circumnavigate the demonstration plant for access to the various end product stockpiles as 
shown in Figure 3. The haul road will be graded to contain or channel construction area surface 
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runoff. A perimeter drainage, soil erosion and sedimentation control system will be 
implemented in accordance with the GEPP. 

8.7 Access Road 

An access road originating at the existing gate in the northwest comer of the MISS will be laid 
out and constructed for use in transporting material from the Ballod property onto the MISS. 

8.8 Pre-Excavation Preparation 

The following tasks will be completed prior to beginning excavation. A detailed field 
construction sequence is included in Appendix A. 

9 Establish construction access control and post RMA limits 
9 Locate and stake excavation limits 
9 Delineate excavation Stages I and II 
9 Locate stake and layout ramp to excavation area 
9 Install perimeter fence and hay bales and/or silt fence around the host plant location, 

excavation location and to partition the Stage II portion of the excavation to restrict traffic 
and prevent surface disturbance in the Stage II area. 

88.1 Stage I - Granular Soil Excavation Sequence 

9 Layout the Stage I excavation area in a 5 foot by 5 foot grid. Permanent range markers will 
be staked along the perimeter of the Stage I area. 

9 Establish reference elevation from project benchmarks and monuments 
9 Perform and record radiological walkover scan and soil sampling in accordance with the 

SAP, Volume 4. 

8.8.2 Stage II - High fines (Retention Pond “A” Sediment) 

9 Layout the Stage II excavation area in a 5 foot by 5 foot grid. Permanent range markers will 
be staked along the perimeter of the Stage I area. 

9 Establish reference elevation from project benchmarks and monuments. 
9 Perform and record radiological walkover scan and soil sampling in accordance with the 

SAP. Volume 4. 

8.9 Excavation 

Excavation cut planes will be constructed at 1.5(H) to l(V) slopes at all sides. The following 
general steps will be followed: 

9 Excavate and process identified slug 

9 Excavate and process remainder of the batch. 
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9 The excavation will proceed in I-ft cuts (horizontal) for the Stage I and in I-ft slant cuts for 
Stage II. 

9 The access ramp to the soil acquisition excavation will be developed as the excavation 
advances. The access ramp developed will serve as the haul road to the excavation scheme 
for both Stages I and II. 

9 Upon completion of the excavation, a radiological survey will be performed on the exposed 
bottom of the excavation. 

9 The excavated area will be stabilized. 

8.10 Post-Construction Activities 

Equipment will be decontaminated before leaving the site in accordance with the Safety and 
Health Plan (SHP), Volume 4. An exit radiological survey of the equipment will be conducted 
and additional decontamination will be performed if necessary. Equipment that cannot be 
verified clean will be retained on the site. 

The limits of the soil acquisition area including the pilot plant and any structures remaining on site 
after the pilot demonstration will be surveyed and posted on a drawing of the MISS. 
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Appendix A 

Field Construction Sequence 

Preparation 

Ensure that all preparatory work has been performed 

1 Site Clearing 

9 Initiate Hazardous Work Permits (HWP) 
9 Establish and post RMA with access control point 
9 Cut, rake and remove vegetation. (uproot all shrubs) 
9 Remove and relocate the boulders that are located west of Building 76 and the 

location of the host site pad to another area on the MISS. 
9 Remove/relocate construction supplies stockpiled west of Building 76 
9 Remove/dispose of tree stumps and wood chips 
9 Locate buried utilities and obtain utility clearances 
9 Perform equipment entry Survey 
9 Erect wind sock 
9 Transmit a set of the “Soil Erosion and Sediment Control Plan” drawings to Bergen 

County Soil Conservation District for Information 

2 Site Preparation 

9 Extend utilities to demonstration, plant location (Power, and Water) 
9 Locate, stake, layout and construct Demonstration plant (Gravel separation and Soil 

sorting systems) to include - laydown, storage and office trailer. 
9 Locate layout and construct Decontamination Pad 
9 Locate and stake excavation limits 
9 Delineate excavation Stages I and II 

Stage I - Granular/surrounding soils to be excavated in I-ft. horizontal lift 
progression. 

Stage II - High fines (Pond “A” material) to be excavated at slant lift 
progression. 

9 Locate, stake and layout ramp to excavation 
9 Locate and layout access and haul road(s) 
9 Grade access and haul. 
9 Rough grade location of the host site pad and install woven geofabric material in 

accordance the details shown on Figure 6 
9 Demolish the existing decontamination pad and loading ramp. Stockpile ramp 

material for processing 
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9 Relocate the construction material stockpile (1,000 cubic yard) from Stepan to a 
different location for processing. 

9 Install erosion and sedimentation control scheme in accordance with the General 
Environmental Protection Plan (GEPP) and Figures 3 and 5. 

3 Pre-Excavation Preparation 

Stage I - Granular/surrounding soil 

9 Establish 5 ft by 5 ft grid squares 
9 Establish reference elevation 
9 Perform radiological walkovers and flag areas exceeding selected criteria 
9 Survey and record 5’ x 5’ grid elevations 

Stage II high fines (Pond “A” sediment) 

9 Establish 5 ft by 5 ft grid rectangles 
9 Establish reference elevation 
9 Perform radiological walkovers and flag areas exceeding clean-up criteria 
9 Survey and record 5 ft by 5 ft grid elevations 

4 Excavation Sequence 

Stage I: Excavation cut planes shall be constructed at 1: 1.5 slope at all sides. 

a. Excavate and process slug. 

b. Excavate and process remainder of the batch. 

Repeat steps a and b until the planned depth of excavation is reached 

Stage II: Excavation cut planes shall be constructed at 1: 1.5 slope at all sides 

Excavation shall proceed in 1-ft lifts (slant at 1.5H: IV) for the Stage II excavation 

a. Excavate and process slug. 

b. Excavate and process remainder of the batch. 

Repeat steps a and b until excavation reaches about 40-ft. into pond A 

REPEAT STEPS 3 AND 4 FOR EVERY LIFT TO THE DESIGNATED DEPTH 
OF SIX FEET 
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5. 

6. 

Develop access ramp as excavation advances. 

At completion, perform radiological survey of the bottom of the excavation and 
stabilize the excavation pit. 

7. Decontaminate construction equipment in accordance with the SAP 

8. Following the completion of Stages I and II, Stage III will commence to address 
any remaining contamination. 

STOP WORK CONDITIONS 

Immediatelv cease excavation if: 

Any fluid phase or groundwater seepage is encountered ; 

Any drums, or other potential waste containers are encountered; 

Distinct changes of material are encountered; or 

The inspecting Stone & Webster representative 
directs the operator to cease digging. 

Excavation shall resume upon authorization of the 
Stone & Webster Task Superintendent 

ONLY AUTHORIZERIZED PERSONNEL WILL BE PERMITTED 
ENTRY INTO THE EXCAVATION PIT 

For additional information refer to the following drawings: 

Figure 1 - Site Location 
Figure 2 - Organizational Chart 
Figure 3 - Sit Plan, Traffic Flow Plan and Demonstration Plant Layout 
Figure 4 - Soil Acquisition Excavation Plan and Detail 
Figure 5 - Soil Erosion and Sediment Control 
Figure 6 - Pilot Demonstration Plant Layout and Pad Design 
Figure 7 - Soil Acquisition Cross Section Profile C-C 
Figure 8 - Soil Acquisition Cross Section Profile D-D 
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APPENDIX B 

OPERATIONAL NOISE ANALYSIS 

Ambient Sound Level Survey 

A sound level survey was conducted on February l-2,2000 in the vicinity of the FMFS. The 
purpose of the survey was to document the existing ambient sound levels for use in 
identifying potential community noise impacts from the operation of the site excavation and 
soil processing equipment. 

A precision, integrating, octave band sound level meter was used to take sound level 
measurements at 6 locations. The meter collected lo-minute statistical sound level and 
octave band sound pressure level samples, and was calibrated before and after each survey. 
The meter and calibrator have calibrations traceable to the National Institute of Standards and 
Technology. 

The meter measured the lOminute Lia, Lsa, and Lso sound levels, which are the levels 
exceeded 10,50, and 90 percent of the time. The Leq, or the energy average sound level, was 
also measured during each sample. For simplicity only the & and I+0 are reported herein. 

The ho. the sound level exceeded 90 percent of the time, quantifies the quiet periods in the 
absence of intrusive noise such as passing vehicles, airplanes, or calling birds. Any new 
noise source introduced into the area will be most audible during these quietest periods. 

The second unit of measure is the Leq, which is the energy average sound level. The & is 
dominated by passing vehicles, and is dependent on the distance to major and secondary 
roads, and the frequency of vehicle pass-bys. The b measurements taken close to the road 
may be slightly higher than those experienced by residences set back from the road, but the 
I.+0 measurements would remain the same. Most of the measurements were taken within 25 
ft. of the center of the road to avoid private land. 

Measurement Locations 

The noise measurement locations, shown in Figure 1, are described below. 

Location #I -Sidewalk at comer of Eccleston Pl. and West Magnolia Ave. 

Location #2 Sidewalk on north side of West Central Ave. halfway between Ramapo 
Ave. and Eccleston PI. 

Location #3 Sidewalk on north side of West Central Ave. halfway between 
Eccleston PI. and Hergesell Ave. 
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Location #4 Sidewalk on north side of West Central Ave. halfway between 
Hergesell Ave. and NJ State Rt. 17. 

Location #5 Sidewalk at comer of Central Ave. and Lincoln Drive. 

Location 9% Sidewalk on south side of Grove Ave. approximately 250 feet from 
intersection of Grove Ave. and NJ State Rt. 17. 

Summary of Ambient Levels 

The ambient ha and & sound level data are summarized in Table 1. The data illustrate a 
relatively small spatial and temporal variability of the sound levels in the vicinity of the 
FMFS site. Additional survey information, including all ha and Leq daytime measurements, 
the times of data collection, and the controlling noise sources are given in Tables 2-7, 
Attachment 1. 

Details of the controlling noise sources are also summarized in Tables 2-7. For each 
measurement period, the first line of the “Controlling Noise Source” entry in the tables 
describes what is dominating the Lss. The second line indicates what is controlling the Lsos, 
or minimum sound levels. As indicated in Tables 2-7, the residual (ho) sound levels are 
mostly controlled by NJ State Rt. 17 car/truck traffic and the Leqs by local traffic 

Variability of Residual L90 Levels 

Locations 4,5, and 6 were the loudest with daytime Lso levels in the 57-63 dBA range. These 
locations were close (less than 350 ft) to NJ State Rt. 17 and were controlled by the constant 
highway traffic. 

Locations 1,2, and 3 were 800-1200 ft. further away from Rt. 17 and thus received lower 
traffic noise levels ranging from 52-57 dBA. The constant Rt. 17 vehicular noise again 
controlled the has. 

The measurement location’s ~OS varied by only l-4 dBA throughout the entire day, 
indicating that the daytime Rt. 17 traffic noise is relatively constant in time. Therefore, it is 
not likely that there will be periods when the sound levels at any of the locations might drop 
below the measured levels. 

Variability of leq energy average levels 

The Lq sound levels were controlled by the distance from the adjacent road and number of 
passing cars/trucks. The L+ at the measurement locations along Central/West Central Ave. 
(Locations 2-5) ranged from 62-72 dBA. The lower Leqs were measured in the early 
morning, 6:00-7:00 AM, when the number of passing cars was minimal. Occasional 
overhead airplane traffic contributed to the L+. The highest L+ were measured in the late 
afternoon, between 4:00-5:00 PM, when up to 30 cars were passing per minute. 
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Locations 1 and 6 were on less frequently traveled roads, West Magnolia Ave. and Grove 
Ave., respectively, and therefore had lower&s. Location 1 Leqs ranged from 55-61 dBA, 
and were dominated by both passing cars/trucks and occasional overhead airplane traffic. 
Location 6 L+ ranged from 60-64 dBA. The Location 6 L.+ were controlled by both 
passing cars/trucks and overhead airplane traffic. The Leqs at Location 6 were higher than 
those at Location 1 because Location 6 was approximately 1000 ft closer than Location 1 to 
the Rt. 17 traffic noise. 

i/ Operational Noise Impact Assessment 

The earth moving equipment to be used in the soil processing operation has not specifically 
been determined, but for the purpose of the noise analysis it is assumed that the soil will be 
picked up with a front-end loader and transported to processing by truck. Other types of 
diesel driven equipment have similar sound levels and would yield similar results. 

The character of the sound from the diesel engine driven front-end loader would be familiar 
to many in the community. Front-end loaders are commonly used in the construction of 
house foundations and the repair of streets. The sound from the vibrating screen has not yet 
been determined. 

The sound from mobile equipment was estimated with a technique outlined in Power Plant 
Construction Noise Guide, May, 1977, Empire State Electric Energy Research Corporation. 
This methodology takes into consideration the sound level of the equipment and the percent 
of time it operates at maximum load. The predictions are in terms of the Leq, the energy 
average sound level. 

The equipment sound was then projected into the community taking into consideration 
atmospheric absorption and hemispherical radiation. No corrections were made for the 
barrier affect of house, buildings or highway overpasses. The symbol “less than” (<) was 
used in the Table 1 where a significant reduction from the value shown may be experienced 
because of barriers. 
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Conclusions 

Table 1 indicates that for the nearest homes along West Central Avenue the Project I+ will 
be 3-5 dB below the lowest measured L+ indicating they will have an insignificant impact 
on the existing ambient Leq levels. On the other hand, the Project Leqs along W. Central 
Ave. will be 3-7 dBA above the lowest ho levels. That means that during the quietest 
periods along W. Central Ave. at locations with a direct line of site to the equipment, the 
diesel operated equipment may be audible, and could temporarily increase the existing sound 
levels. 

The highest projected level along W. Central Ave. of 63 dB is within the NJDEP requirement 
of 65 dBA from 7am to 10 pm. If the amount of similar equipment on site were to double the 
sound levels in the community would increase by 3 dBA to 66. This indicates that there is a 
small noise budget left for the screening operation. 

In order to assure that the project will have no significant detrimental noise impact on the 
adjacent community, a sound level survey will be conducted when the soil processing 
operation begins . If a significant increase in the ambient L90 sound levels is occurring due 
to the project operation, as projected above, the noise will be mitigated with a barrier or other 
form of mitigation. 

c 
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ATTACHMENT 1 

Table 2 
Location #1 

2-Feb-2000 6:20 53.1 

2-Feb-2000 9:55 54.7 

2-Feb-2000 13:40 53.8 

Lq Passing Cars/Airplanes 
I+0 Rt. 17 Traffic 

Cars/Airplanes 
Traffic 

Cars/Airplanes 
Traffic 

I 2-Feb-2000 16:00 54.0 61.2 & Passing Cars/Airplanes 
Rt. 17 Traffic 

Table 3 
Location #2 
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Location #3 

Location #4 
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Location #5 
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APPENDIX C 

STAGE III ACTIVITIES 

When sufficient data has been collected to adequately evaluate the performance of the soil 
processing systems the Pilot Demonstration will move into Stage III. The anticipated Stage III 
activities include those listed below. Planned activities may be added or deleted depending on 
observations made during Stage I and Stage II of the Pilot Demonstration. A listing of these 
intended activities is provided below. A more complete description and results/conclusions will 
be provided in the Pilot Demonstration Report. 

The following activities are being considered: 

g Look at various excavation and material handling techniques (other than excavation in l-foot 
lifts), that would be used in full-scale operations and see how they impact the heterogeneity 
of the feed soil and operation of the system. 

& Test various field-screening techniques for development of a protocol for identification and 
removal of residual contamination after initial cut line are completed. 

c g Test throughput limits of system (the Gravel Separation System in particular) 

& Test compaction methods used on off-site borrow material to refine methods that attain the 
desired compaction requirements. 

p Obtain experience in implementation of the MARSSIM final status survey methodology. 
Use both traditional soil sampling with laboratory analysis and surface ISOCS to see if there 
are differences in the outcome of the final status survey using the different methodologies. 

> Evaluate techniques for surface water control and management for application during 
remediation of vicinity properties. 

Once it can be determined that all contaminated material has been removed, a final status survey 
will be performed using a MARSSIM-like approach. A work plan is in the process of being 
prepared for the implementation of the survey. The Final Status Survey Work Plan (FSSWP) 
will be provided at a later date. 

The FSSWP will identify the protocol for conducting a survey to demonstrate compliance with 
the proposed cleanup goals. The FSSWP will define the roles and responsibilities of project 
personnel and describe the survey, implementation procedures, data assessment methods, and 
process for making a technically defensible decision. 

‘d 
The Data Life Cycle will be used as a framework for planning, implementing, and evaluating 
survey results prior to making a decision as to whether or not a survey unit meets the release 
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criterion. The following table, taken from MARSSIM (Roadmap, Figure 1) shows the 
application of the application of the Data Life Cycle to a Final Status Survey. 

-- 

1 .a . 

] I 

- 

T 

- 

Figure 1: The Data Life Cycle Applied to a Final Status Survey 
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APPENDIX D 

Remedial Investigation and Pre-Design Investigation 
Data for Soil Acquisition Area 

Data Sources 

Radiological, chemical and geotechnical characteristics of soils for the MISS were compiled 
from existing documentation found in the Maywood Administrative Record. Previously 
collected data is in the form of analytical chemical sampling results, downhole gamma logging 
counts, and geologic borehole logs. The following documents are the primary sources of 
information used in the correlation: 

9 Engineering Test Pit Data from the MISS 
9 The Final Maywood Soils Grouping Report, SAIC, January 1998 
9 Final Remedial Investigation Report, Stepan Company Property, CH2M Hill, November 

1994 
9 Remedial Investigation Report for the Maywood Site, Bechtel, December 1992 
9 Characterization Report for the Maywood Interim Storage Site, Bechtel, June 1987 
9 PDI Soil Probe Log Sheet 
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Boring 
ID 

Depth 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.0 
9.5 
10.0 
10.5 
11.0 
11.5 
12.0 
12.5 
13.0 
13.5 
14.0 
14.5 
15.0 
15.5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
20.0 
20.5 
21.0 
21.5 
22.0 
22.5 
23.0 
23.5 
24.0 

B389OCOO~ 
(RI: 

E 9798 
N 9953 
17,OOc 
11,OOc 
13,000 
33,000 
34,000 
16,000 
19,OOa 
26,CQO 
49,000 
77,008 
56,000 
29,006 
14,000 
11,000 
9,000 

10,000 
10,000 
11,000 
11,000 
12,000 
12,000 
13,000 
14,000 
14,000 
16,000 
17,Oilo 
18,000 
18,OQO 
17,000 
17,000 
15,000 
15,000 
17,000 

Table 1 

MISS-68C 
(RI) 

E 9800 
N 9930 
18,OBO 
23,000 
32,000 
69,000 

110,000 
117,000 
45,000 
21,000 
22,000 
23,000 
18,000 
9,000 
8,000 
7,000 
8,000 
9,000 

10,000 
11,OQo 
11,000 
12,000 
12,000 
12,000 
14,000 
14,OQo 

Remedial I 
Soil Acq! 
MISS-5R 

(W 
E 9800 
N 9960 
13,000 
19,000 
22,ooo 
23,000 
36,000 
92,ooo 
81,000 
53,000 
~,~ 
27,000 
24,000 
13,000 
10,000 
9,ooo 
WC’3 

10,000 
9mo 

10,000 
11,000 
11,000 
ll.CKlO 

tion Dow 
MISS-3A 

(RI 
E 990E 
N 99oC 
11,OOC 
16,OOt 
15,OOC 
10,OOc 
11,OOC 
14,OOC 
16,OOC 
14,OOc 
15,OOc 
16,OQC 
16,000 
17OOC 1 
18,008 
26,000 
40,oOa 
50,OOa 
47,OQcl 
27,000 
11,OQo 
7,000 
6,000 
6,000 
8,000 
9,000 
9,000 
8,000 
8,000 

Da Ita for Soil Acquisition Area 
)le Gamm; 

E 9900 
N 9975 
t8,OOC 
23,oo(l 
37,ooo 
51,006 
43,OOa 
14,cQa 
9,ooo 
5,000 
4,000 
4,000 
4,000 
4,ooo 
4,000 
4,000 
4,000 
5,000 
6,000 
7,000 
7,000 
6,000 
6,000 
7,000 
7,000 
8,000 
8,~ 
9,000 
8,000 
7,000 
9,000 
8,000 
9,000 
8,000 
8,000 
8.000 
7,000 
6,000 
6,000 
7,000 
7,000 
6,000 
7,000 
9,ooa 
9,000 

10,000 
9,000 

10,Ooa 
9,occl 

ogging @pm) 
B3890C030-2 

(RI1 
E 9865 
N 9919 
54,ooc 
80,000 

119,Ooa 
111,000 
96,000 
84,000 
54,000 
55,OOcl 
46,000 
24,000 
13,000 
9,000 
7,000 
8,000 
8,000 
9,000 
9,ooo 

10,000 
9,000 

10,000 
10,000 
11,000 
11,000 
12,000 
12,000 
15,000 

B3890C021 
(RI) 

E 9870 
N 9815 
78,000 

127,000 
119,000 
76,000 
41,000 
41,000 
41,000 

130,000 
260,000 
353,cm 
272,000 
119,ooo 
41,000 
19,000 
13,000 
13,000 
13,000 
12,000 
10,000 
10,OiXl 
10,000 
12,000 
12,000 
13,000 
14,Ooa 
15,000 
16,000 
17.000 

B3890C007 
WI 

E9951 
N 9903 
17,00a 
16,000 
18,000 
21,000 
22,OOa 
24,OOU 
27,OBO 
30,008 
37,Oocl 
23,000 
12,000 
8,000 
7,0@3 
6WI 
6,ooO 
5mO 
5,000 
5,ooo 
6’3@3 
6,ooO 
7,000 

14,000 
16,000 
12,000 
10,c!QO 
9wJ 

10,000 
9,ooo 
fW’3 
8,@30 

11,000 
11,000 
12,000 
11,000 
10,OQO 
8mcJ 
7,ooo 
7,ooo 
7,000 
7,000 
8,000 
9,000 

11,000 
13,Ooa 
12,000 
12,000 
13,000 
13,000 
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Boring 
ID 

Depth 
0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.0 
9.5 
10.0 
10.5 
11.0 
11.5 
12.0 
12.5 
13.0 
13.5 
14.0 
14.5 
15.0 
15.5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
20.0 
20.5 
21.0 
21.5 
22.0 

MP 
1207( 
(PDI 

5,574 
6,03( 
5,56E 
3,2lC 

28,524 
58,llt 
73,854 
47,022 
29,538 
10,038 
1,53c 
1 272 

96 
204 
132 
216 
516 

1,158 
1,158 

930 
942 
978 

MPI 
12093 
(PDI: 

Pre-Design In 
Soil Acquir 

[ MPI 

I 
12113 
WI) 

, 

564 
1,254 
1,578 
1,068 
1,548 
2,172 
7,020 
2,788 
1,734 
1,596 
1,470 
1,380 
1,536 
1,776 
3,360 
1,596 

756 
408 
222 
222 
396 
822 
786 

1,056 
834 
840 
960 

1,320 
1,298 
1,278 

876 

1,188 
1,398 
1,506 
1,614 
1,602 
3,126 

13.476 
3,840 
1,782 
1,920 
1,806 
1,872 
2,250 
2,490 
4,440 

15,162 
3,402 
1,548 

654 
444 
384 
570 

1,326 
924 
942 

1,116 
1,182 
1,206 
1,092 

906 
642 
576 
630 
834 

1,476 

Table 2 
itigation 1 
m Downt 

MP 
1207f 
(PDI 

951 
1,32( 
1,57f 
1,494 
1.266 
1,47( 
1,572 
1,524 
1,69E 
2,124 
3,75c 

10 182 
7,23c 

3,786 
1,914 

972 
612 
510 
660 
636 
354 
480 
696 
786 

1,020 
1,038 

864 
846 

1,122 
912 

1,086 
966 
708 
534 
714 
762 

1,140 
918 
990 

1,005 

Datz i for Soil 
Gamma 1 

MPI 
12091 
(PDI I 

1,506 
1,872 
2,586 
4,02C 
1,878 
1,512 
1,524 
1,740 
3,798 

16,386 
22,716 
5 454 L 
1,662 

756 
462 
348 
408 
798 

1,122 
1,092 
1,104 
1,026 

834 
978 
900 
786 
654 
738 
606 
540 
966 

1,494 
1,626 
1,560 
1,632 
1,548 
1,734 
1,794 

ACI quisition Area 
:ging (cpn 

MPI 
12112 
@‘DO 

1,356 
2,088 
3,234 
2,298 

894 
312 
354 

7,396 
1,362 
1,248 

474 
312 
306 
252 
180 
204 
438 
552 
972 
996 
888 
858 

1,068 
1,182 
1,140 
1,116 
1,146 
1,482 
1.350 

MPI 
12094 
WI) 

3,954 
1,356 

19,116 
21,426 
26,076 
40,872 
13,842 
5,754 

10,122 
53,040 

121,758 
316,176 
453,966 
383,598 
112,686 
22,182 
6,042 
2,292 
1,332 
1,134 
1,236 
1,446 
1,374 
1,542 
1,398 
1,500 
1,578 
1,680 
1,710 
1,770 
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v LIST OF ACRONYMS AND ABBREVIATIONS 

ASTM American Society for Testing and Materials 

W 
bk 

below ground surface 
background 

CDQMP 
CERCLA 
cot 
cpm 
CQCP 

Chemical Data Quality Management Plan 
Comprehensive Environmental, Response, Compensation, and Liability Act 
Chain of Custody 
counts per minute 
Contractor Quality Control Plan 

DQCR 
DQO 

Daily Quality Control Report 
Data Quality Objectives 

EM Engineering Manager 

FMSS 
FOL 
FUSRAP 

FUSRAP Maywood Superfnnd Site 
Field Operations Leader 
Formerly Utilized Sites Remedial Action Program 

i, GPS 

MHTDP 
MISS 
MS 
MSD 

Global Positioning System 

Materials Handling, Transport and Disposal Plan 
Maywood Interim Storage Site 
Matrix Spike 
Matrix Spike Duplicate 

NaI 
NCP 
NCR 
NGVD 
NJDEP 

Sodium Iodide 
National Contingency Plan 
Nonconformance Report 
National Geodetic Vertical Datum 
New Jersey Department of Environmental Protection 

PCB 
pCi 
PDWP 
PID 

polychlorinated biphenyl 
picocurie 
Pilot Demonstration Work Plan 
Photoionization Detector 

:: 

RCRA 
‘d RSO 

Quality Assurance 
Quality Control 

Resource Conservation and Recovery Act 
Radiation Safety Officer 
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ii RSS Radiological Sorting System 

SSHO 
SSHP 
SAP 
SC 
see 
SOP 
SOR 
SSERC 
svoc 

Site Safety and Health Officer 
Site Safety and Health Plan 
Sampling and Analysis Plan 
Sampling Coordinator 
Soil Cleanup Criteria 
Standard Operating Procedure 
Sum- of-the-Ratios 
Site-Specific Environmental Restoration Contract 
Semivolatile Organic Compound 

TCLP 
TPWP 

Toxicity Characteristic Leaching Procedure 
Test Pit Work Plan 

USACE 
uses 
USGS 
USEPA 
UTM 

U.S. Army Corps of Engineers 
Unified Soil Classification System 
U.S. Geological Survey 
U.S. Environmental Protection Agency 
Universal Transverse Mercator 

voc 
‘L 

Volatile Organic Compound 
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1.0 INTRODUCTION 

This Plan presents the protocols under which processed soil would be 
reused at the FMSS. Acceptance of this plan is required to evaluate the 
viability of implementing a full-scale system, however no reuse of processed 
soil is proposedfor the pilot demonstration. 

The United States Army Corps of Engineers (USACE), under Site-Specific Environmental 
Restoration Contract (SSERC) No. DACWLFl-99-D-9001, has contracted Stone & Webster 
Environmental Technology & Services (Stone & Webster), a division of Stone & Webster 
Engineering Corporation, to perform remediation of the FUSRAP Maywood Superfund Site 
(FMSS), in Maywood, Lodi, and Rochelle Park, New Jersey (Figure 1). Remediation of the site 
may include the use of soil processing to reduce the volume of radiologically contaminated 
material requiring offsite disposal. At this time, the soil processing technologies being evaluated 
for use at the FMSS consist of gravel separation and radiological soil sorting technologies. A 
pilot study, involving the demonstration of these technologies utilizing two separate processing 
systems, is planned to be carried out at the Maywood Interim Storage Site (MISS). This pilot 
demonstration will further evaluate the viability of full-scale implementation of the technologies 
at the FMSS (see other plans within the Pilot Demonstration Work Plan for additional details). 

c It is recognized that the potential use of soil processing technologies will yield streams of below 
criteria material as well as streams of contaminated material. The contaminated material will be 
disposed of at appropriate, approved offsite facilities. The below criteria material may be 
suitable for reuse if it meets the relevant reuse criteria, as specified below: 

> Radiological Criteria - Dictated by the Record of Decision (ROD) 
> Chemical Criteria - Dictated by NJ Soil Cleanup Criteria (Industrial) 
% Permeability Criteria - Dictated by N.J.A.C 7:26E. 

The objective of this Processed Material Soil Reuse Evaluation Plan is to: 

> Identify the potential for reuse of the processed below criteria streams at the MISS, 
Stepan or Sears properties; and 

9 Identify the activities that will be conducted as part of the pilot demonstration to 
quantitatively evaluate the potential to reuse processed material during full-scale 
production. 

During remediation (including soil processing) of the FMSS, separate material streams described 
as follows are anticipated: 

Page 1 
MAYFSOl\Pilot Demonstration Files\REUSE3a.DOC 

STONE &WEBSTER m 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 2: Processed Material Soil Reuse Evaluation Plan 

Stream Number Description Potential Final Disposition 

cvo:. 1 - 
Below criteria material greater than 3/8” Reuse as backfill 
and less than 6” diameter (separated and 

Overview Fig. 5 rinsed gravel) 
Stream # 6) 

2a Below criteria less than 3/8” material Reuse as backfill 
(Vol. 1 - (output of radiological sorting system) 

Overview Fig. 5 
Stream # 9) 

ib Below criteria retention pond material Reuse as backfill 
(Vol. 1 - (output of radiological sorting system) 

Overview Fig. 5 
Stream # 9) 

cvo:. 1 - 
Oversize (>6” material) Sample for potential reuse as 

backfill 
Overview Fig. 5 

Stream # 3) 

cvo;. 1 - 
Above criteria (contaminated) material Dispose of at an approved off- 

site disposal facility 
Overview Fig. 5 

Stream # 8) 

The proposed final disposition stated above assumes that levels of chemical constituents are 
below site-specific standards. It is also assumed that the physical properties of the below 
criteria streams of material processed for volume reduction will be acceptable as processed, or 
able to be rendered acceptable through blending, and therefore approved for backfill (see Section 
4.3). 

A test pit investigation indicated that there may also be a considerable amount of building debris 
such as bricks, foundations, and concrete block. Based upon the “1998 Revised Guidance 
Document for Remediation of Contaminated Soils, ” soils that contain contaminants below 
regulatory concern and are not petroleum contaminated may be mixed with source separated 
concrete, brick, and block generated on-site and may be recycled on-site as clean fill. In 
addition, such operations are exempted from the requirement to obtain approval from the New 
Jersey Department of Environmental Protection (NJDEP) in accordance with the Recycling 
Regulations at N.J.A.C. 7:26a-1.4(a)2. It is assumed that this will apply to the building debris 
encountered in the required excavations at the FMSS. As required, fill material used to restore a 
site after the remediation has been completed shall be similar in physical properties to the 
material removed unless otherwise approved in advance by the NJDEP. 

The following sections address specific requirements in the New Jersey Regulations (N.J.A.C. 
Chapter 26E) regarding the contents of a soil reuse proposal. The citations for these 
requirements are provided in brackets below the title of the section. 
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Not to Scale 

Figure 1: Site Location Map 
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L 2.0 DESCRIPTION OF SITE 
[N.J.A.C. 7:26E-6.2(b) l] 

A number of studies and investigations have been performed to date at the FMSS. Appendix A 
contains the Executive Summary for the Remedial Investigation Report prepared in 1992. This 
report presented the results of the remedial investigation activities conducted during 1989, 1990, 
and 1991 at the FMSS. In general the attached report summary provides information which 
characterizes the nature and extent of contamination at the FMSS. Table 1 lists the properties at 
which processed soil may be reused. 

TABLE l- 
FMSS PROPERTIES FOR POSSIBLE REUSE OF PROCESSED SOIL 

Property 

Sears (149-151 
Maywood Ave) 

Stepan 
(100 West Hunter) 
Maywood Interim 

Storage Site 
(100 West Hunter) 

Shallowest Current Use Reasonably Proposed’ 
Depth To Anticipated Category of 

Groundwater Future Land Reuse Criteria 
(Ft bgs) Use 

o.52 Lt. Industrial Lt. Industrial Commercial/ 
Non-Residential3 

o.22 Lt. Industrial Lt. Industrial Commercial/ 
Non-Residential 

5 Lt. Industrial Lt. Industrial CommerciaY 
Non-Residential 

Currently only proposed. There is no approved ROD for the Site. 
! These depths are associated with wetlands areas on the sites. The wetlands areas would no 

be backfilled with processed material. They would be restored in accordance wit1 
applicable requirements. 

i Commercial radiological cleanup levels and NJ Soil Cleanup Criteria - Non-Residential 
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Ld 3.0 SOIL CLASSIFICATION 
[N.J.A.C. 7:26E-6.2(b)2] 

Should soil reuse be demonstrated and supported as viable, then all soil proposed to be reused will 
be below the applicable reuse criteria, both chemical and radiological, for the receiving site (i.e. 
reuse location) as identified in the Record of Decision (ROD). Determination that the soil is below 
the applicable criteria will be in accordance with N.J.A.C. 7:26-6.4(d). In brief, for radiological 
contamination, soil will be screened using a sodium iodide (NaI) detector every 20 cubic yards and 
one sample for onsite laboratory analysis (gamma spectroscopy) will be taken for each 100 cubic 
yards. For organic chemical contamination, soil will be screened for headspace (volatiles) every 20 
cubic yards and one sample for offsite laboratory analysis will be taken for each 100 cubic yards. 
For inorganic chemical contamination, one sample will be taken each 20 cubic yards for the first 
100 cubic yards and one sample each 100 cubic yards thereafter. Offsite chemical analysis will 
consist of certain volatile organic compounds, semivolatile organic compounds, pesticides, and 
polychlorinated biphenyls for organics, and metals for inorganics, based on historical information 
and previous analytical data collected. Pre-remedial investigation data may be used to satisfy a 
portion of the sampling requirements. 

During the pilot demonstration, below criteria streams will be sampled at a more intense rate to 
develop the data necessary to test the reuse hypothesis from the radiological, chemical and 
geotechnical standpoints. Refer to the Sampling and Analysis Plan (Volume 4 of the Pilot 
Demonstration Work Plan) for details on the sampling program. 
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4.0 POTENTIAL REUSE PLAN 
[N.J.A.C. 7:26E-6.2(b)3] 

Processed soil which is demonstrated to be non-contaminated may be suitable for reuse at the 
MISS, Stepan and Sears properties. The anticipated below criteria streams are: 

9 Stream 1 - Below criteria material between 318” and 6” diameter - separated during gravel 
separation process (Vol. 1 -Overview, Figure 5 - Stream # 6). 

9 Stream 2a - Below criteria material after >3/8” fraction is removed - sorted by radiological 
soil sorting equipment (Vol. 1 -Overview, Figure 5 - Stream # 9). 

9 Stream 2b - Below criteria retention pond material - sorted by radiological soil sorting 
equipment (Vol. 1 -Overview, Figure 5 - Stream # 9). 

9 Stream 3 - Oversize debris (> 6 inches) - removed by grizzly (Vol. 1 -Overview, Figure 5 - 
Stream # 3). 

A detailed description of the soil processing systems is provided in Volume 3 of the Pilot 
Demonstration Work Plan. 

The proposed sampling to evaluate contaminant levels and appropriateness of the full-scale material 
produced for reuse is as follows: 

Stream 1 - Since this material will be what is retained by the 3/8” gravel separation 
screen, it will not be subjected to the 100 percent radiological assay from the radiological 
soil sorting system. Although results from the test pit investigation indicate this material 
will be well below the reuse criteria, periodic sampling will be required to verify this 
assumption. The proposed sampling frequency is: 

9 1 screening sample per 20 cubic yards for the first 100 cubic yards (NaI and 
headspace) 

9 1 grab sample for each additional 100 cubic yards 

9 N.J.A.C. 7:26E-6.4(d)l.iii. allows for consideration of a lower sampling 
frequency for quantities greater than 1,000 cubic yards. Since the FMSS will 
have significantly more than 1,000 cubic yards of material, and it is likely that the 
coarser fraction of the physical separation will be below the reuse criteria, it is 
envisaged that the sampling frequency would be reduced to 1 grab sample for 
every 200 cubic yards, if the initial 1,000 cubic yards of material, sampled at the 
prescribed frequency is all below the reuse criteria. 

Streams 2a. 2b - These will be the below criteria streams from the radiological soil 
sorting operation. Granular material and retention pond material will be processed 
separately. This material will undergo a 100 percent radiological screening level assay as 
it goes through the radiological sorting equipment. It is assumed that some sampling and 
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laboratory analysis will be required to verify the continued effectiveness of the 
radiological sorting system, particularly at startup. However, 100 percent radiological 
screening of the material is assumed to be justification for reducing the amount of 
sampling required. It is envisaged at full-scale that the sampling frequency would be 
reduced shortly after initial startup if sampling verifies the effectiveness of the 
radiological sorting operation. The proposed sampling frequency is: 

9 1 screening sample per 20 cubic yards for the first 100 cubic yards (NaI and 
headspace) 

9 1 grab sample for each additional 100 cubic yards 

9 N.J.A.C. 7:26E-6.4(d)l.iii. allows for consideration for a lower sampling 
frequency for quantities greater than 1,000 cubic yards. Since the FMSS will 
have significantly more than 1,000 cubic yards of material, and since material will 
be subjected to a 100 percent radiological screening, it is envisaged that the 
sampling frequency would be reduced to 1 grab sample every 200 cubic yards, if 
the initial 1,000 cubic yards of material, sampled at the prescribed frequency is all 
below the reuse criteria. 

Stream 3 - This oversize material will be removed by the grizzly at the front end of the 
gravel separation system. After the oversize trash and,organics are manually removed 
from the stockpile, the remaining boulders and debris will be sampled as follows: 

9 1 screening sample per 20 cubic yards (NaI scan) 

9 1 surface wipe sample per 100 cubic yards. The surface activity will be correlated 
to an overall specific activity (pCi/g) using a surface area/mass ratio. 

Note that the sampling frequencies specified above are what would be required to support 
reuse of the processed material during full-scale operation. During the pilot demonstration, 
samples will be collected every 50 cubic yards to evaluate reuse potential, rather than the 
above specified 20 or 100 cubic yards. 

All material above the reuse criteria generated during the remedial effort will be sampled for 
off-site disposal characterization. 

4.1 Site Location 
[N.J.A.C. 7:26E-6.2(b)3i] 

The portion of the FMSS proposed for the reuse of processed soil is comprised of the MISS, Stepan 
and Sears properties, located within the city limits of Maywood, and Rochelle Park, New Jersey. 
Table 1 provides a listing of these properties by address. 
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4.2 Reuse Volume 
[N.J.A.C. 7:26E-6.2(b)3ii] 

The volume of soil to be reused is currently not known with precision. It will depend on the amount 
of below criteria soil that must be excavated to remove above criteria soil and the amount of below 
criteria soil generated during volume reduction processing. It is anticipated that volumes will range 
from 75,000 to 150,000 cubic yards. 

4.3 Reuse Location 
[N.J.A.C. 7:26E-6.2(b)3iii] 

The exact locations of potential reuse are not currently established. At this time, it is perceived that 
processed soil will only be reused on the MISS, Stepan and Sears properties and only if it is below 
the reuse criteria for both radiological and chemical contamination for that site, and meets 
geotechnical requirements. Per project policy, it is also intended to place 2-feet of imported borrow 
material above all material reused as backfill. 

In addition to radiological and chemical requirements, soil proposed for reuse must meet the 
following permeability criteria, as required by the State of New Jersey in N.J.A.C. 726E-6.4(b)2: 

1) If the excavated material is native soil, the fill shall be of equal or less permeability than 
the soil removed. 

2) If the excavated material is not native soil, the fill material shall be of equal or less 
permeability than the native soil in or adjacent to the area of concern or at a minimum, have a 
permeability equal to or less than that of loam. 

Since most if not all of the material excavated will be fill, it appears that Item 2 above is most 
applicable to the FMSS. According to the Natural Resources Conservation Service (formerly the 
Soil Conservation Service), the native soil materials of the top layer (within 2-ft from the surface 
grade) in Bergen County, New Jersey vary from a relatively impervious silt clay loam to 
pervious gravelly loam. The range of its permeability is from 1.4 x 10e4 cm/set to 1.4 x lo-* 
cm/set. Typical permeability values in the vicinity of the Maywood area range from 4.2 x lOA 
crnkec to 1.4 x 10” cm/set. The use of loam or silt loam which has its permeability of 
approximately 3.7 x 10e4 cm/set to 1.9 x lOA cm/set would satisfy this requirement. 

As part of the pilot demonstration, samples of material for reuse will be collected and tested for 
permeability. It is recognized that some blending of the output streams may be desirable. The 
following materials will be investigated: 
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<3/8” material and 
>3/8” material (rinsed 

The relative percentage of materials in each of the blends will be varied and documented in the 
field. The material will be sampled at a frequency of every 1,000 cubic yards. 

The permeability of each of the materials and blends listed above will be compared to the 
permeability of the site as determined during ground water investigations at the MISS. If the 
permeability is not determined to meet the N.J.A.C. 726E-6.4@)2 criteria, then material from an 
offsite source will be blended with the onsite material and tested. As an alternative, with the 
assumption that the permeability requirement is to reduce surface water infiltration, and given 
the fact that two feet of clean fill is proposed in all areas backfilled, an exemption to the 
permeability requirement will be requested from NJDEP. 

During the course of the pilot work, NJDEP input will be sought and, as appropriate, proposals 
in preparation and testing of “blends” (as described in paragraph 2, above) will be performed. 

4.4 Groundwater 
[N.J.A.C. 7:26E-6.2(b)3iv] 

Since each of the MISS, Stepan or Sears could potentially be a receiving site for processed material, 
Table 1 identifies the groundwater depth for each of the properties. Note, depth to groundwater 
varies across each of the properties. The depth provided is the shallowest known depth on each of 
the properties, as determined by monitoring well measurements. 

4.5 Receiving Site 
[N.J.A.C. 7:26E-6.2(b)3v] 

The receiving properties for processed soil are all designated as light industrial. For each property, 
Table 1 identifies the current use, reasonably anticipated future use, and category of cleanup criteria 
proposed. Note, since there is no approved ROD for the FMSS, the criteria identified may not be 
final reuse criteria approved for each of the properties. 
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L 4.6 Reuse Performance 
[N.J.A.C. 7:26E-6.2(b)3vi] 

With the exception of the permeability issue raised in Section 4.3, the soil that would potentially be 
reused will perform similarly or better than the soil removed. There are no foreseen negative 
impacts to human health or the environment, since all soil reused will be below the reuse criteria for 
the property. 

4.7 Remedial Action Work Plan 
[N.J.A.C. 7:26E-6.2(b)3vii] 

Remedial Action Work Plans will be prepared for each property prior to remediation at that 
property. All items listed in the regulations (N.J.A.C.7:26E-6.2 (a)1 through (a)l8, as applicable) 
will be provided as part of the Remedial Action Work Plan. 
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EXECUTIVE SUMMARY 
‘Ed 

This executive summary briefly describes the activities and 

results of a remedial investigation (RI) conducted during 1989, 

1990, and 1991 at the Maywood Site in Maywood, New Jersey. The RI 

was performed by the U.S. Department of Energy (DOE) in cooperation 

with the Environmental Protection Agency (EPA) Region II. The 

New Jersey Department of Environmental Protection and Energy was 

provided an opportunity to participate in developing the scoping 

and planning documents and to provide oversight to sampling 

activities. 

The following sections provide basic background about the site 

(ES-l), explain the purpose of the RI and outline its goals (ES.2), 

and discuss the environmental requirements and agency 

responsibilities at the site (ES.3). Section ES.4 lists the 

activities performed at the site, and Section ES.5 summarizes the 
RI results in terms of the nature and extent of contamination. The 

potential fate and transport of contaminants are discussed in 
- Section ES.6, and Section ES.7 presents basic conclusions and 

outlines future requirements for work at the site. 

ES.1 BACKGROUND 

The Maywood Site is located in Bergen County, New Jersey, 
approximately 20 km (12 mi) north-northwest of New York City and 
21 km (13 mi) northeast of Newark, New Jersey. At Maywood, 

operations at the former Maywood Chemical Works (MCW) resulted in 

contamination of numerous properties in the boroughs of Maywood and 

Lodi and the township of Rochelle Park. 

In 1916, MCW began extracting radioactive thorium and rare 

earths from monazite sand for use in manufacturing industrial 

products such as mantles for gas lanterns. The slurry that 

contained waste from the thorium processing operations was pumped 

to two earthen diked areas west of the plant. Some process wastes, 

along with tea and coca leaves from other MCW operations, were 

ii removed from the MCW property and used as mulch and fill on nearby 

properties, thereby contaminating those properties. Additional 
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waste apparently migrated off the property through natural drainage 
Ll associated with the former Lodi Brook. MCW stopped extracting 

thorium in 1956, but thorium processing from stockpiled material 

continued until 1959. The property was sold to the Stepan Company 

in 1959; Stepan Company has never processed radioactive material. 

In 1961, Stepan was issued an Atomic Energy Commission (AEC) 

radioactive materials license. On the basis of AEC inspections and 

information related to the property west of New Jersey State 

Route 17, Stepan agreed to take certain corrective actions and 

began to clean up residual thorium wastes in 1963, partially 

stabilizing residues and tailings. From 1966 through 1968, 
contaminated material was removed from the property west of 

Route 17 and buried in three burial pits on the Stepan property. 

In 1968, AEC surveyed the area west of Route 17 and certified 

it for use without radiological restrictions. At the time of the 
survey, AEC was apparently not aware of contaminated waste 

materials still present in the northeast corner of the property. 

In 1968, this portion of the Stepan property was sold to a private 
v citizen, who sold it in the 1970s to Ballod Associates; that area 

is now called the Ballod property. 

The presence of radioactive materials in the northeast corner 

of the Ballod property was discovered in 1980. A survey of the 
area (Route 17, Ballod property, and Stepan property) identified 
the contaminants as thorium-232 and radium-226. Additional surveys 
confirmed high concentrations of thorium-232 in soil samples, and 

subsequent surveys indicated contamination not only on the Stepan 

and Ballod properties but also in areas to the north and south. 

Subsequent investigations by Oak Ridge National Laboratory 

indicated that several residential properties were contaminated and 

required remedial action. DOE was authorized.to undertake a 
decontamination research and development project at the Maywood 

Site by the Energy and Water Development Appropriations Act of 

1984, and the Maywood Site was assigned to DOE's Formerly Utilized 

Sites Remedial Action Program (FUSRAP). In 1985, to expedite 
cleanup of the contaminated properties, DOE negotiated access to a 

L-l 4.7-ha (11.7-acre) portion of the Stepan property for use as an 
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interim storage facility for contaminated materials; this area was 
'L 

designated as the Maywood Interim Storage Site (MISS). 

Subsequently, DOE began a program of removal actions (i.e., 
cleanup) at the vicinity properties and environmental monitoring at 

MISS. In September 1985, ownership of MISS was transferred to DOE. 

The properties contaminated as a result of the original MCW 

activities include the property previously owned by MCW (now owned 

by the Stepan Company); MISS; and numerous residential, commercial, 

and governmental vicinity properties. These properties comprise 
the Maywood Site. 

Many of these properties have been previously investigated, and 

some have been remediated. At the time of this RI, 25 of the 

55 residential properties designated by DOE for remediation had 

been fully decontaminated, and one has since been partially 

decontaminated. Thirty have been characterized but remain to be 

remediated. Eight residential properties were investigated during 

the RI. Twenty-three commercial/governmental properties had been 

previously characterized, and a partial removal action had been 
L. 

conducted on the Ballod property. Five commercial/governmental 
properties were investigated during the RI. 

ES.2 PURPOSE AND GOALS OF TI.IFa REMEDIAL INVESTIGATION 

For the purposes of the Maywood Site RI, DOE grouped the 

properties into four operable units to obtain the greatest 

efficiency and effectiveness in performing and managing RI 

activities: 

. Stepan Company property (also referred to as Stepan 

property) 
. MISS 

. Residential vicinity properties 

. Commercial/governmental vicinity properties 

LJ The properties may be grouped differently for evaluating 

remedial action alternatives or when final remedial actions are 
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implemented. 
L-A The purpose of the RI was to define the nature and extent of 

contamination at the Maywood Site, determine the fate and transport 

of contaminants, and identify remedial action objectives. This 

information will then be used in a feasibility study (FS) to 
identify potential remedial action alternatives and potential 

applicable or relevant and appropriate requirements. 

Historical data and data collected during the RI have been used 

to achieve the goals of this RI. The RI gathered data not 

collected during previous investigations and investigated 

properties that had been designated for inclusion in FUSRAP but had 

not been fully characterized. 

The RI objectives for each operable unit were as follows: 

Stepan property 

. Determine the extent of surface radioactive contamination 

. i/ Determine horizontal and vertical boundaries of subsurface 

radioactive contamination 

. Identify the chemical contaminants resulting from thorium 

processing operations 

. Determine whether hazardous waste [as defined by the 

Resource Conservation and Recovery Act (RCRA)] is mixed with 
radioactive waste 

. Determine whether wastes buried at Stepan have migrated from 

those burial areas 

. Confirm the validity of previous surveys' radiological 

measurements of fixed and removable contamination within 
buildings 

. Confirm the validity of previous surveys' measurements of 

gamma exposure rates within buildings and over outdoor 

surfaces 

i/ MISS 
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. Determine whether waste in the storage pile contains 
ii 

RCRA-hazardous waste or polychlorinated biphenyls (PCBs) 

. Determine the average concentrations of radioactive waste in 

the pile 

. Determine whether chemical contaminants are present in 

onsite soil and identify the contaminants 

. Determine whether chemical contaminants are migrating from 

MISS through surface water, sediment, or groundwater 

. Quantify the radon and thoron exposure pathways at MISS 

. Quantify residual radioactive contamination on structural 

surfaces in Building 76 

. Resolve data gaps to provide further understanding of the 

MISS groundwater system 

Residential vicinity properties 

i/ 
. Determine the extent of surface radioactive contamination on 

residential vicinity properties not previously characterized 

. Determine the horizontal and vertical boundaries of 

subsurface radioactive contamination on these properties 

. Investigate the potential presence of chemical contaminants 

associated with thorium processing operations 

. Determine the mechanisms of contaminant transport 

. Measure the gamma exposure rates on each property 

commercial/governmental vicinity properties 

. Determine the extent of surface radioactive contamination on 

commercial/governmental properties investigated as part of 

this RI 

. Determine horizontal and vertical boundaries of subsurface 

radioactive contamination on these properties 

. Investigate the potential presence of chemical contaminants 



associated with thorium processing operations 

. Determine the mechanisms of contaminant transport 

. Measure the gamma exposure rates on each property. 

ES.3 CLEANUP RESPONSIBILITIES AND REQUIREMENTS 

Responsibility for cleanup of the radioactive and chemical 

contamination at the Maywood Site is shared by DOE and EPA. DOE's 

responsibilities are based on its role as manager of FUSRAP and its 

ownership of MISS; EPA Region II oversees DOE's work because the 

Maywood Site is listed on the National Priorities List. The shared 

responsibilities of the two agencies have been detailed in a 

negotiated federal facilities agreement (FFA) that became effective 

April 22, 1991. 
Under the FFA, DOE is responsible for cleanup of "FUSRAP 

-u waste," which, as defined in the FFA, is specifically limited to 

. All radioactive and chemical contamination, whether 

commingled or not, occurring on the DOE-owned MISS 

. All radioactive contamination exceeding DOE action levels 

and related to thorium processing at MCW, occurring on any 

vicinity property 

Chemical or nonradioactive contamination on vicinity properties 
is DOE's responsibility if the contamination satisfies either of 

the following conditions: 

. If the contamination is mixed or commingled with radioactive 

contamination that exceeds DOE action levels 

. If the contamination originated at DOE-owned MISS or if it 

is associated with specific thorium manufacturing or 

processing activities at MCW that resulted in the 



radioactive contamination. 

Remedial and removal actions at the Maywood Site are being 

conducted under the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA), as amended by the 

Superfund Amendments and Reauthorization Act. In addition, all DOE 

activities must be conducted in compliance with the National 
Environmental Policy Act, which requires that the environmental 

consequences of a proposed action be considered as part of the 

decision-making process for that action. 

The FFA requires that EPA review all previous characterization 

and remediation activities conducted by DOE to determine functional 

equivalency with technical and substantive requirements of CERCLA, 

the National Contingency Plan, and the remedial investigation/ 

feasibility study (RI/FS) process. 

The Maywood Site is also being addressed through a separate 

RI/FS, which is being conducted by Stepan Company under EPA 

direction and oversight. DOE is addressing radioactive 
'd contamination as well as the contaminants that meet the definition 

of FUSRAP waste set forth by the FFA. Stepan Company is primarily 
responsible for nonradioactive or chemical contamination under an 

administrative order of consent signed with EPA in 1987 and an 

administrative order signed by EPA in 1991. Although DOE and 
Stepan RI/FS activities are being conducted independently, EPA 
oversight of both actions will ensure that sufficient coordination 
occurs between the parties to fully address the Maywood Site 

without duplication of effort. 

ES.4 RI ACTIVITIES 

Activities performed to meet the goals of the RI centered on 

collecting data and compiling information regarding surface 

features, contaminant sources, surface water and sediments, 
hydrogeology, meteorology, demography, and ecology. Surface 

L-l 
feature investigations concentrated on aerial photographs, 

topographic maps, owner drawings (where available), and eyewitness 
accounts. Additional investigations performed included a 



ground-penetrating radar survey of burial pits 1 and 2 at Stepan 
L and portions of two commercial properties. 

Contaminant source investigations were performed to evaluate 

potential waste source(s) and to further characterize radiological, 

chemical, and physical characteristics of materials within various 

media at the Maywood Site. These included radiological 

investigations of the four operable units using near-surface gamma 

radiation surveys, surface and subsurface soil sampling, downhole 

gamma logging, and gamma exposure rate measurements. 
Chemical investigations were performed on various properties to 

determine whether waste would be characterized as RCRA-hazardous 

upon removal and whether chemical contamination existed that met 

the FFA definition of FUSRAP waste. 

Surface water/sediment investigations were performed to 

determine whether radioactive or chemical contaminants originating 

at MISS are migrating into (and being transported offsite by) the 
current surface water flow system and to determine any impact of 

L--J waters from MISS on the surface waters in the vicinity. 

The hydrogeologic investigation was conducted to further define 

the groundwater system at MISS and to provide additional data to 
supplement previous investigations. Sampling and analysis of 
groundwater were conducted to investigate the nature, extent, and 
concentrations of contaminants present in the groundwater and their 
potential for migration from MISS. 

Meteorological, demographic, and ecological data were compiled 

by reviewing previous characterizations and historical information. 

ES.5 NATURE AND EXTENT OF CONTAMINATION 

ES.5.1 Stepan Property 

The RI confirmed that the primary sources of radioactive 

contamination on the Stepan property are burial pits 1, 2, and 3. 
In the burial pits, the maximum concentration of thorium-232, which 

u was the primary contaminant at the Maywood Site, was 1,592 pCi/g 

(burial pit 1). In addition, surface and subsurface soils 
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throughout the Stepan property were found to be radioactively 
L contaminated; the maximum concentration of thorium-232 in surface 

soils was 380 pCi/g, and the maximum depth of subsurface 

contamination outside the burial pits was 4.6 m (15 ft). 

Radioactive contamination on the Stepan property also occurs in 

areas where thorium processing operations were conducted and where 

process residues were used as fill material in low-lying areas. 

However, the areas of contamination are covered by grass or 

asphalt, so there is little potential for migration via surface 

water runoff. 

DOE conducted limited chemical assessment of the Stepan 

property because of the separate RI/FS being conducted by the 

Stepan Company. In this limited chemical assessment, three rare 

earth elements (cerium, lanthanum, and neodymium) were detected 

with greater frequency and at higher concentrations than others, 

primarily in areas of radioactive contamination. These results are 

not unexpected because several rare earth elements (cerium, 

lanthanum, and dysprosium) are constituents of monazite sands, the 
'd feed material used in the thorium processing operations conducted 

by MCW. Sampling and analysis were also conducted for metals, 

volatile organic compounds (VOCs), and semivolatile or base/neutral 
and acid extractable (BNAE) compounds. Several metals known to be 

elemental components of monazite sands were detected at the highest 
concentrations and with the greatest frequency in areas where 
radioactive contamination also was found. Metals detected in 

association with radioactively contaminated soils included lithium, 

lead, arsenic, chromium, and selenium. In areas that are not 
radioactively contaminated, these metals were detected infrequently 
and at low concentrations. In these areas, any connection between 

the metals and thorium processing wastes would be difficult to 

establish because these metals occur naturally at trace 

concentrations in the earth's crust. The general occurrence of 

these metals in industrialized areas such as the Stepan Company 
property is also highly probable. 

Most organic compounds detected at concentrations above 
L-l 

representative mean background were polyaromatic hydrocarbons. 

These may be attributed to the natural decay of organic materials 
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or coal-derivative products (e.g., asphalt). These compounds are 
L..k also commonly found in industrialized areas. BNAEs and petroleum 

hydrocarbons were occasionally found in association with 

radioactive waste. 

~S.5.2 Maywood Interim Storage Site (MISS) 

A complete radiological characterization of MISS onsite soils 

was conducted in 1986, and the data have been presented in a 

separate report (BNI 1987a). Therefore, radioactive contaminants 

in onsite soils at MISS were not addressed as part of this RI, 

other than to determine the average concentrations of uranium-238, 

radium-226, and thorium-232 in the interim storage pile. 

Results of surface water and sediment sampling conducted at one 

upgradient and three downgradient locations under the routine 

environmental monitoring program (presented in Section 4.0) 

indicate no evidence that radioactive contaminants are migrating 

from MISS via either of these pathways. 
iJ Radiological characterization of the groundwater, based on 

DOE's routine environmental monitoring program, indicates that 

total uranium, radium-226, and thorium-232 concentrations are 

comparable at upgradient, offsite, and downgradient wells. The 
only exception is well B38W12A, which is located on an offsite 

property downgradient of Stepan and another offsite property, both 
of which are known to be radioactively contaminated. Though below 
guideline levels, consistently elevated concentrations of uranium 

have been detected in this well. 

The chemical investigation of the interim storage pile and 

onsite soils at MISS produced no results that would identify the 

soil as RCRA-hazardous waste. No PCBs or pesticides were detected 

in any sample analyzed. 
DOE is responsible for all chemical contamination on MISS. Of 

the 22 metals detected above representative mean background in MISS 

onsite soils, 8 (arsenic, cobalt, copper, lead, lithium, nickel, 

selenium, and vanadium) were identified as constituents of thorium 
L ores, uranium analyte metals, or lithium wastes processed or 

disposed of onsite. These metals and four others (antimony, 
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barium, chromium, and cadmium) were detected at above-background 
c concentrations. The latter four metals were also detected with 

varying frequency in areas of radioactive contamination; however, 

no definite associations were identified that would tie specific 

metals to radioactive contamination. Lithium, lead, chromium, and 
arsenic were most commonly found in association with radioactive 

contamination in the area of former retention ponds that served the 

entire chemical facility. This common association therefore does 

not necessarily indicate process waste. Chemical evaluation of 

soils at MISS identified three rare earth elements (cerium, 

lanthanum, and neodymium) in significant concentrations and 

frequency in both fill and native material. As was observed at the 
Stepan property, rare earth elements exist most frequently in areas 

of radioactive contamination, primarily in or near areas where 

historical information indicates that thorium processing took 

place. 

Chemical analysis for VOCs and BNAEs indicated the occurrence 
of organic compounds at trace levels throughout the site. These 

L-Y compounds were detected at concentrations above mean representative 
baseline in only two areas: the Building 76 area and areas west of 
the interim storage pile near the locations of former retention 

ponds. There was no conclusive evidence of the coexistence of 
these compounds in radioactively contaminated areas. Historical 
information indicates that no organic constituents were used in the 
thorium processing operations at MCW, and the compounds detected 
are characteristic contaminants of industrialized, multiuse, and 

urban areas. However, DOE must address all chemical contaminants 
on MISS. 

In groundwater, VOCs (predominantly tetrachloroethene, 
trichloroethene, dichloroethene, and vinyl chloride) were detected 
in localized areas at concentrations above existing Safe Drinking 

Water Act (SDWA) Maximum Contaminant Levels (MCLs). Arsenic, 
chromium, and sulfate were detected at concentrations above 

existing and/or proposed SDWA MCLs and Maximum Contaminant Level 
Goals. Boron and lithium were also detected consistently at 

L/ 
concentrations above background. The wells in which these elements 

were detected are located in areas where the same metals were 

138-0028 (10,19,92) ES-11 



detected in soil samples. Because of uncertainties related to the 
'L-A source, nature, and extent of groundwater contamination at MISS, 

groundwater is addressed as a separate operable unit. A further 

evaluation of existing data is being conducted. Additional 

monitoring points have been proposed and are included in a 

September 1992 addendum to the May-wood field sampling plan. An 
addendum to the RI report will be provided after this reevaluation 

and future work are completed. 

Analysis of surface water samples for indicator parameters, 

metals, rare earth elements, mobile ions, and volatile and 

semivolatile organic compounds detected the metal lithium and three 

organic compounds at downstream sampling locations. Lithium, 
because of its high solubility, is probably migrating from MISS and 

has been carried by Westerly Brook to the Saddle River. The 
volatiles originate somewhere within the MISS/Stepan watershed or 

from groundwater seepage into the underground culvert that conveys 

Westerly Brook under MISS, but the source cannot be conclusively 
defined because of the industrialized history of the area. There 

‘L 
is no evidence that organics were used in the MCW thorium 
processing operations. 

Analyses of sediment samples provided no evidence that metal 

contaminants are migrating offsite. 

ES.5.3 Residential Vicinity Properties 

Radioactive contamination is present in both surface and 

subsurface soils on the residential properties investigated during 

the RI. Table ES-1 summarizes radionuclide concentrations and 

depths of contamination for each residential property. Because 
contaminated surface soils are covered by lawns or asphalt 
driveways, the potential for contaminant migration through air, 

surface water runoff, or groundwater infiltration is reduced. 

Subsurface contamination appears to have resulted from sediment 

deposition in the former channel of Lodi Brook or its floodplain 

except at 90 Avenue C and 79 Avenue B, where contamination is the 
La' 

result of contaminated building materials and fill material, 

respectively, transported to the properties. 
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L 
Limited chemical sampling was performed on the residential 

properties to determine the presence of chemical contamination tied 

to thorium processing. No evidence of RCRA-hazardous waste, PCBs, 

or pesticides was found. Metals and rare earth elements detected 

at MISS and the Stepan property were also detected on these 

residential properties, but at lower concentrations and with less 

frequency. In general, metals and rare earth elements were found 

in areas of radioactive contamination. Their occurrence can 

probably be attributed to the deposition of thorium process wastes 

(either by fill material emplacement or by transport via the former 

channel of Lodi Brook), or, at low concentrations, they may 

naturally occur in native soils. 

ES.5.4 Commercial/Governmental Vicinity Properties 

Radioactive contamination is present in surface and subsurface 

soils on these properties. Table ES-2 summarizes radionuclide 
concentrations and depths of contamination for each property. 

L.-l, Because the contaminated surface soils (like the residential 
vicinity properties) are covered by lawns or asphalt driveways, the 

potential for contaminant migration via air, surface water runoff, 

or groundwater infiltration is reduced. 

Limited chemical sampling was performed on these properties. 
Metals and rare earth elements detected are probably attributable 

to transport by the former channel of Lodi Brook. Their presence 
is primarily confined to areas of radioactive contamination. 

Organic constituents in soils were detected at low frequencies and 

at generally low concentrations. Tests for RCRA characteristics 
indicated that no hazardous waste is present, and no PCBs or 

pesticides were detected. 

ES.6 CONTAMINANT FATE AND TRANSPORT 

Contaminants identified as FUSRAP waste at the Maywood Site 

include radionuclides (primarily thorium-2321, metals, and rare 
'i/ earth elements. The primary sources of contamination identified 

were burial pits at Stepan, former retention ponds on MISS, and the 
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interim storage pile at MISS. The principal migration pathways are 
L' groundwater, surface water, and air. Because most of the 

contaminants are confined to the unsaturated zone, their migration 

in groundwater is limited. Migration of metals and radionuclides 

may increase in the groundwater if the contaminants in the 
unsaturated soil zone reach the water table. 

Most of the properties investigated during this RI are covered 

by grass, other thick vegetation, or asphalt. Therefore, surface 
water transport and air resuspension are relatively insignificant 

pathways for migration unless activities occur that disturb the 

coverings. 

ES.7 CONCLUSIONS/FUTURE WORE 

Except for groundwater data, this RI has successfully provided 
the additional data called for in the work plan. No new data gaps 
were identified that would require further investigation. 

Therefore, the RI phase of the CERCLA process is considered 
L' complete. 

Characterization of the nature and extent of groundwater 

contamination is incomplete. The existing analytical data for 
groundwater are being reevaluated and integrated with other 
available data (e.g., the analytical data for soils and the 
hydrogeologic conceptual model). To aid in the delineation of the 
nature and extent of contamination entering and exiting MISS, 

additional monitoring points have been proposed and are included in 

a September 1992 addendum to the Maywood field sampling plan. An 

addendum to the RI report will be completed after this reevaluation 

and other future work are completed. 
Additional work to complete the RI/FS-environmental impact 

study process includes preparation of a baseline risk assessment 

and an FS to provide information necessary for the selection of an 

appropriate remedial action alternative. Results of a wetland 

delineation conducted by Stepan as part of their RI will be 

L 
factored into the baseline risk assessment and FS for the Maywood 
Site. Treatability studies will be conducted to evaluate the 

feasibility of certain treatment technologies; this information 
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will aid the evaluation of remedial action alternatives. 
L; Future work will include identification of historic/prehistoric 

resources and endangered species. DOE's routine environmental 

monitoring of groundwater, surface water, sediment, and air will 

continue. During remedial action, more detailed radiological 
surveys of the Stepan buildings will be required to better 

delineate the extent of contamination. The nature of contamination 
in burial pit 3 may also require further investigation; access 

limitations prevented sampling during this RI. For the purposes of 
future environmental documentation and review and analysis, 
contaminants found in burial pits 1 and 2 will be assumed to also 

be present in burial pit 3. 
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Table R0-1 
13ummary of Radiologiaal Data for Residential Viainity Properties 

Redbnucllde Cmcentretlaa In Surface Soft RadlamclIda Concentratbne In srkurface Intertor Exterior 
@c1/0) Sol1 @cl/S) Depth of GamS GIWllm 

Srtaurfece 
Property mm u-238 RI-226 Th-Pt U-238 Ra-226 Th-232 

Exposure Expowre 
Contmbetion Rate8 Ratd 

(ftl tPR/hl W/h) 

70 U. Hinter Ave. Q.S - 0.1 0.4 - 1.2 eo.5 - 3.2 4.8 - e-2 0.5 - 1.6 Q.7 - 4.4 nun M/A 9 - I2 

79Avmuel 4.2 - Q.8 0.4 - 4.6 0.7 - 6s 20.2 - Q.1 0.3 - 1.6 0.5 - 17.9 0.5 - 1.5 N/A 6-G 

9DAWllUOC (2.5 - 40 4.5 - 1.9 1.5 - 17 4.4 - 45.3 0.b - 4.2 0.b - n.5 0.5 - 2.5 36 - 30 9 - 20 

1DBAVWluRli 4 - (27 *0.7 - (P 1.1 - 19 4.8 - Q.8 a.3 - 2.8 a.5 - 13 0.5 - 1.0 HIA 69 10 

112 Avamie R 4.6 - 47 0.3 - 3.7 0.6 - 34 4 - <16 a.2 - 4.4 0.4 - 17 0.5 - 4.0 M/A 9 - 21 

113 Avenua L 4.3 - 37 <Do.5 - 3.7 l O.8 - 28 <l.l - 13 go.3 - 1.9 4.4 - 13 0.5 - 1.0 N/A 8 - 14 
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‘u 
1.0 INTRODUCTION 

The United States Army Corps of Engineers (USACE), under Site-Specific Environmental 
Restoration Contract (SSERC) No. DACW41-99-D-9001, has contracted Stone & Webster 
Environmental Technology & Services (Stone & Webster), a division of Stone & Webster 
Engineering Corporation, to perform remediation of the FUSRAP Maywood Superfund Site 
(FMSS), in Maywood, Lodi, and Rochelle Park, New Jersey (Figure 1). As discussed in the 
Overview in Volume 1, gravel separation and radiological sorting technologies offer promise in 
substantially reducing the volume of soil requiring disposal as radioactive waste. Technologies 
which result in permanent and significant volume reduction are a statutory preference under the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and the 
National Oil and Hazardous Substances Contingency Plan (NCP). A pilot study, involving the 
demonstration of these technologies utilizing two separate processing systems, is planned to be 
carried out at the Maywood Interim Storage Site (MISS) to further evaluate the viability of full- 
scale implementation of the technologies at the FMSS. 

Not to Scale 

Rochelle 

Paterson _ Lb 1 

Newark l 64: 

Bergen County A 

Figure 1: Site Location Map 
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i/ 
This pilot demonstration will be used to assess the operational, technical and economic 
feasibility of applying particle separation and radiological sorting to the soils at the FMSS. The 
primary objectives of the pilot demonstration are to: 

9 Determine the applicability of gravel separation of the FMSS site soils for the purpose of 
achieving volume reduction and remediation cost savings. 

9 Determine the applicability of radiological sorting of the FMSS site soils for the purpose of 
achieving volume reduction and remediation cost savings. 

The secondary objective of the pilot demonstration is to quantify or qualify the benefits of 
employing soil processing technology at the FMSS for the purposes of volume reduction of 
radiologically contaminated soils. The benefits, which are statutory, economic, and community 
oriented, may include: 

9 Utilizing soil processing technologies during the remedial action, pursuant to CERCLA’s 
preference for treatment, and satisfying the mandate of the NCP that technologies be 
evaluated as remedial options; 

9 Satisfying the preference of CERCLA and the NCP that selected remedies reduce the volume 
of contaminants, pollutants or hazardous substances through treatment; 

9 Reducing the number of trucks hauling material on local roads; 
9 Potential time savings by preventing an overburdening of transportation routes; 
9 Utilizing technology that allows bulk excavation, thereby reducing the amount of time 

individual property owners are impacted by remediation; 
9 Cost savings from potentially reducing the volume of material requiring off-site disposal or 

that must go to more expensive disposal facilities capable of handling higher level 
radiologically contaminated material; 

9 Cost savings through reducing the volume of fill material required from off-site sources. 

The technologies selected and the configuration of the demonstration are based on the 
recognition that the bulk of the soils at Maywood are not uniformly contaminated. Rather, the 
radiologically contaminated soil is likely surrounded by soil that is “clean” (below criteria). It is 
also recognized that the radiological contamination is concentrated in the finer fractions of the 
soil mass. These principles were demonstrated in the Engineering Test Pits at MISS Program 
(see Volume 5). Physical separation of the coarse fraction (greater than 3/S inch diameter) from 
the soil mass will result in a soil volume reduction that will be proportional to the percentage of 
coarse material. A radiological sort of the material which is less than 3/S inch diameter will 
then create two streams: above criteria and below criteria. The criteria used in the radiological 
sort will be based on either reuse or disposal requirements. 

This volume of the Work Plan - the Pilot Plant Operation Plan - provides guidance to ensure the 
following: 

‘.-* 

9 The demonstration equipment is delivered and erected in accordance with the vendors’ 
operations plans. 

9 The process systems are aligned and tested to verify operational readiness. 
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9 The appropriate feed material is supplied to the systems. 
9 The systems are operated in accordance with the vendors’ procedures. 
9 The pilot plant is operated in compliance with the General Environmental Protection Plan 

(GEPP). 
9 Sufficient data is collected to achieve the objectives of the study. Data required includes 

radiological concentrations, chemical concentrations, weights, and cost/processing information. 
9 Output streams are managed appropriately and transported to a stockpile location for transport 

and disposal. 
9 Safety and Health procedures are followed. 
9 Proper QA/QC is maintained. 

This Pilot Plant Operation Plan is intended to be a stand-alone document. Information from other 
plans is repeated as required. Additional details, which support the operation of the pilot plant, are 
found in Volumes 2 and 4. The contents of the volumes that constitute the pilot demonstration 
work plan are described in Table 1. 

Page 3 of 35 STONE &WEBSTER /&L 
6/30/00 



- -... 

FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 3: Pilot Plant Operation Plan 

Table 1: Pilot Demonstration Work Plan Outline 

Pilot Plant Pad 

vendor provides eq 

Chemical Data Quality Management Plan, and provides the details 

demonstration. 
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w 2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

This portion of the Work Plan addresses the overall organization of the pilot demonstration 
program. The pilot demonstration organizational chart is shown in Figure 2. 

Severn Trent Laborat 

Figure 2 - Pilot Demonstration Organization Chart 

The key positions described above are described in the following sections: 

2.1 Task Manager 

The Stone & Webster Task Manager is responsible for effective day-to-day management of all 
operations. The Task Manager has responsibilities which specifically include the following: 

w 
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i/ 9 preparing work plans, including approval of sampling locations, chemical analysis 
parameters, schedules, and labor allocations; 

9 managing all funds for labor and materials procurement; 
9 monitoring and controlling the schedule; 
9 managing the site team toward unified, productive project accomplishment; 
9 direct communication and liaison with the USACE Engineering Manager (EM) and Stone & 

Webster Project Manager; and 
9 providing oversight to the technical leaders and reviewing all deliverables. 

2.2 Task Superintendent 

The Task Superintendent (TS) is responsible for the following items: 

9 the appropriateness, adequacy, and timeliness of the technical or engineering services 
provided; 

9 developing the technical approach and level of effort required to address each task/subtask; 
9 the day-to-day conduct of the work, including the integration of the input of supporting 

disciplines and subcontractors and ensuring all field documentation is completed properly 
(see Volume 4 - Quality Control Plan); 

9 ongoing QAIQC during performance of the work; and 
9 the technical integrity of all field work. 

2.3 Site Safety and Health Officer and Radiation Safety OffGzer 

The responsibilities of the site safety and health personnel are discussed in the Safety and Health 
Plan in Volume 4. 

2.4 Contractor Quality Control Systems Manager 

The responsibility of the Contractor Quality Control Systems Manager (CQCSM) and support 
personnel is discussed in the Quality Control Plan in Volume 4. 

2.5 Sampling Coordinator 

The Sampling Coordinator will be responsible for overseeing all sampling and analysis activities, 
including preparing sample bottles for collection; managing field sampling records, laboratory 
chains-of-custody, and other sampling related documentation; coordinating laboratory sample 
pick-ups; and/or packaging and shipping samples. The responsibility of the Sampling 
Coordinator is discussed in the Sampling and Analysis Plan in Volume 4. 

2.6 Identified Individuals 

The task order staff consists of the following individuals: 
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L-A Task Manager 
Lead Geotechnical Engineer 
Task Superintendent 
Project Superintendent 
Site Safety & Health Officer 
Radiation Safety Officer 
Sampling Coordinator 
Contractor Quality Control System Manager 
Project Chemist 
Project Certified Industrial Hygienist 
Project Certified Health Physicist 

Richard Skryness, P.G. 
L. P. Singh, P.E 
Babatunde Marquis 
Tom Farrell 
Shawn Andrews 
Eric Laning 
Mike Ciminera 
Akram Aziz, P.E. 
Brian Tucker, Ph.D. 
James Skrabak, CM 
Alan Fellman, Ph.D., CHP 

The Subcontractors and Team Members which will be used include the following: 

c 

All subcontractors and Team Members are required to comply with all components of the project 
work plans. 
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c 3.0 PILOT PLANT OPERATIONS 

This section provides the description for the major elements that make up the pilot operations. It 
includes the following sections: 

9 System Description; 
9 Mobilization; 
9 Erection and Initial 

Configuration; 

9 startup; 
9 Soil Acquisition; 
9 Production; 

9 Schedule; 
9 Safety and Health; 
9 Shutdown and 

Demobilization. 

Mobilization, setup, startup, operation and maintenance, shutdown, and demobilization of the 
equipment are the responsibility of the supplying vendors. Refer to Attachments A and B for 
vendor-specific information. 

Attachment A - Gravel Separation System (GSS) 
Attachment B - Radiological Sorting System (RSS) 

Pilot plant pad design and soil acquisition details are presented in Volume 2 and are only briefly 
mentioned here for continuity. Volume 4 contains the sampling and analytical protocols, the 
Safety and Health Plan for the pilot demonstration, and the Quality Control Plan. 

3.1 System Description 
L-X 

3.1.1 Gravel Separation System 

The Gravel Separation System consists of two main groups of components: the gravel separation 
system and the gravel rinse system. The gravel separation operation is a coarse screening system 
to remove material greater than six (6) inches in nominal diameter, followed by a vibrating 
screen that removes soil particles larger than 3/S inch in nominal diameter. The removed 
material (i.e., gravel) is then rinsed to remove adhered fines. The rinse water is filtered to 
remove the fines and recycled back through the system. This should not be confused with soil 
washing. In soil washing, the soil is put into a slurry and separated into size fractions by various 
means. This system rinses adhered fines from an already separated stream. The less than 3/8- 
inch stream is directed via a conveyor to a feed hopper for the radiological sorting system. If the 
radiological sorting system is unavailable, this material may be deposited in a stockpile. Refer to 
Attachment A for operational details on this system. 

As part of the demonstration, alternate alignments may be investigated, including the possible 
use of an internal combustion power supply for the vibrating screen. 

3.1.2 Radiological Sorting System 

b The Radiological Sorting System continuously assays a soil stream and directs soil that is below 
a selected threshold activity level to a “below criteria” stockpile. The remaining soil with 
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radioactivity above the selected threshold value is directed to an “above criteria” stockpile. The 
radiological sorting system utilizes two banks of NaI detectors, calibrated to specific energy 
windows which represent the contaminants of concern (Th-232 + Ra-226, U-238). The detectors 
then signal a segmented gate which opens or closes to divert the section of soil (typically about 2 
pounds) to the above or below criteria stockpile. Methods for checking for increased background 
radiation are in place. These include scans on empty conveyors; daily checks/calibrations; and 
confirmatory sampling on output piles. Refer to Attachment B for operational details on this 
system. 

3.2 Mobilization 

Components that make up the processing units for the pilot demonstration will be shipped to the 
site by truck. All components will be radiologically surveyed prior to off loading. A 40-ton 
crane will be used to offload all equipment. Vendor personnel will be responsible for the rigging 
and off loading of the equipment. Off loading will occur at the site prepared for the pilot 
demonstration. 

The pilot plant will be located on the pad depicted in Figure 3. The pad will be constructed as 
described in the Soil Acquisition Work Plan and Pilot Plant Pad Design document located in 
Volume 2. It will consist of a six-inch thick gravel base laid over a geotextile fabric. Steel 
bearing plates will be used to support the heavy components of the gravel separation system. 
Electrical power will be brought in from existing service along Rte. 17. Water for the GSS will 

- be piped to the pilot plant via 2 Yz” surface hose connected to an on-site hydrant. 

‘i--J 
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3.3 Erection and Initial Configuration 

After the components are off loaded, they will be arranged on the pilot plant pad to process soil 
as depicted on the process flow diagram shown in Figure 4. A general arrangement of the 
process equipment is shown in Figure 5 (attached full size). Full-scale drawings are provided in 
Volume 2. 

The processing units will be fed soil from the following general sources; 

1. granular soil from stockpile(s) located on the MISS; 
2. granular soils representing overburden and the soil outside Retention Pond A (Soil 

Acquisition Stage I); and 
3. fine grained soils representing the retention pond sediments (Soil Acquisition Stage II). 

Gravel separation and rinse followed by radiological sorting will be applied to the granular soils. 
During this mode of operation the less than 3/S” output from the gravel separation will feed 
directly, via conveyor, to the radiological sorting system (RSS). Generally, all granular material 
will be processed first (Soil Acquisition Stage I). 

‘i/ 

The fine-grained retention pond sediments are planned to be processed by the RSS only. During 
this processing the RSS will be de-coupled from the gravel separation system to permit direct 
feeding of the fine-grained retention pond sediments. Generally, the fine grained retention pond 
sediments will be processed after all the granular soils (Soil Acquisition Stage II). Retention 
pond sediments will be screened with a 1.5” screen prior to processing the material through the 
RSS. This is required to remove any debris, which may jam the conveyor through the detector 
array, which has a 2-inch clearance over the conveyor belt. During this stage, material which is 
retained on the 1.5” screen, and overburden and transition zone material will be processed 
through the GSS. 

When sufficient data has been collected to satisfy the objectives of the demonstration, the Pilot 
Demonstration will move into Stage III activities. The anticipated Stage III activities include 
those listed below. Planned activities may be added or deleted depending on observations made 
during Stage I and Stage II of the Pilot Demonstration. A listing of these intended activities is 
provided below. A more complete description and results/conclusions will be provided in the 
Pilot Demonstration Report. 

The following activities are being considered: 

p Look at various excavation and material handling techniques (other than excavation in l-foot 
lifts), that would be used in full-scale operations and see how they impact the heterogeneity 
of the feed soil and operation of the system. 

‘9 Test various field-screening techniques for development of a protocol for identification and 
removal of residual contamination after initial cut lines are completed. 

L- > Test throughput limits of system (GSS) 
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i/ B Test compaction methods used on off-site borrow material to refine methods that attain the 
desired compaction requirements. 

9 Obtain experience in implementation of the MARSSIM final status survey methodology. 
Use both traditional soil sampling with laboratory analysis and surface ISOCS to see if there 
are differences in the outcome of the final status survey using the different methodologies. 
Surface ISOCS comparison study will be completed prior to this time during PDI activities. 

9 Evaluate techniques for surface water control and management for application during 
remediation of Phase II properties. 

During the pilot demonstration, additional processes may be requested and the system 
configuration may need to be altered. For example, different size screens may be used on the 
gravel separation system. Initially, a set of screens having a minimum screen size of 3/8” will be 
used. Additional screen sets with minimum sizes of 314” and l/i” (#4 sieve) may be installed to 
determine the relative effectiveness of these screens. The decision to test these screen sizes will 
be made based on the fraction of material in that range, and the radiological content of the 
material. 

For the radiological sort system, different radiological setpoints will be investigated. For 
example, setpoints can be based on site radiological cleanup criteria or on various disposal 
location acceptance criteria. They are currently based on an SOR < 1, with criteria of 15 pCi/g 
Th-232 and Ra-226; 50 pCi/g U-238 or 5 pCi/g Th-232 and Ra-226; 50 pCi/g U-238. These 
criteria are for evaluation purposes only. A Record-Of-Decision has not yet been issued for this 

u site. 

3.4 Startup 

Prior to initiating the pilot demonstration, a test run will be performed. The test will consist of 
processing approximately 10 cubic yards of soil obtained from an off-site source. Prior to 
running the off-site material through the processing system, the soil will be sampled for 
radiological and chemical contaminants. Sampling will be scheduled ahead of the test run to be 
sure that the laboratory results are available and that the material is documented as “acceptable” 
for use in the test run. 

The test run will demonstrate the following: 

9 
9 
9 
9 
9 
9 

9 
9 

u 

All components are functioning; 
Throughputs of each system can be controlled to maintain continuous operations; 
The interface between the gravel separation and the RSS is functional; 
The gravel rinse is functioning and there are no leaks; 
Dust suppression systems are properly positioned; 
The RSS diversion activates at the proper activity level (determined by a calibration check 
source); 
Sampling points are accessible; 
The proposed stockpiling and materials handling plan is appropriate for pilot operations. 
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After the test run, the system will be shut down and the components checked. Following 
verification that the systems are operating properly, the processing of potentially contaminated 
soil will commence. 

3.5 Soil Acquisition 

Consideration has been given in selecting feed material for the pilot demonstration such that the 
soil used in the pilot demonstration is representative of the diverse range of soil groupings found 
at the FMSS. Soil characteristics developed from the results from the engineering test pit 
program and previously collected soil boring data, as well as operational aspects such as the 
acquisition area’s proximity to the location of the Pilot Plant, were also considered in this 
selection. This selection is documented in the Soil Acquisition Work Plan and Pilot Plant Pad 
Design, located in Volume 2. 

L 

The area west of Building 76, shown in Figures 3 and 5, has been selected as the soil acquisition 
location. This area has been determined to be representative, both radiologically and 
geotechnically, of the bulk of soil that will be remediated at the FMSS. The soil acquisition area 
is comprised of gravel, sandy silt and silty sand. Similar to other areas of the site, radiological 
contamination in the soil acquisition area is variable, providing a suitable range of contaminated 
feedstock to evaluate the systems’ performance. Radiological contamination is moderate in this 
area, and is found predominantly within the first 6 feet of soil. Contamination at depths greater 
than 6 feet will be addressed during Stage III of the soil acquisition. A total of approximately 
10,000 cubic yards of soil will be processed as part of the pilot demonstration. This total 
volume includes the processing of existing on-site soil stockpiles. 

The planned dimension of the excavation is approximately 190 feet by 165 feet at the ground 
surface, excavated to the bottom of contamination (El. 55.8 ft.(MSL) approx.) or 6 feet in depth 
on a 1.5(H) to l(V) slope at all sides. The extent of the excavation will begin about 65 feet west 
of Building 76, along the northern boundary of the site and projecting about 40 feet into 
Retention Pond A. The surface area to be excavated is partitioned into two areas labeled as 
Stages I and II. The Stage I excavation area is predominantly granular soils and will be 
excavated in a l-foot horizontal lift progression. The Stage II excavation area represents the 
pond sediment and its overburden material. Due to the unstable nature of the retention pond 
sediment and its inability to support load, the Stage II section will be excavated in a slant cut 
(approximately 1.5H: IV) with the excavator seated at the base of the Stage I excavation. Details 
of the excavation layout and construction methods are located in the Soil Acquisition Work Plan 
in Volume 2. The Stage III soil acquisition is also discussed in Volume 2. 

3.6 Production 

The pilot demonstration will operate ten-hours per day, 5 days per week. Eight hours will be 
dedicated to soil processing and two hours per day will be reserved for equipment maintenance. 
The overall pilot demonstration operation schedule is ten weeks. During this time, the pilot 

i-l demonstration will process the material described in Section 3.5. 
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Granular material will be processed first. The flow of material from the source areas (soil 
acquisition excavation or existing stockpile) to the pilot operation will be approximately 200 
bulked cubic yards per day. The throughput is based on the capacity of the radiological sorting 
system. 

High fines content (retention pond) material will generally be processed after the granular 
material. High fines content material will be processed directly through the radiological sorting 
system. Results of the Engineering Test Pit Program (Volume 5) indicate that there is not a 
sufficient coarse fraction in the retention pond material to warrant processing by the gravel 
separation system. During this time, the GSS will be used to process overburden from the 
retention pond area and transition zone material. If a significant coarse fraction is observed in 
the retention pond material, some retention pond material may be processed through the GSS. 

A brief description of the system process and resulting process streams is described below in 
Table 3, and illustrated in Figure 4. Stream numbers listed below are identified on Figure 4. A 
system layout is shown in Figure 5 (oversize). 

Sampling requirements for each of the process streams are described in Section 4. Sampling and 
analyses will be done in accordance with the Sampling and Analysis Plan presented in Volume 4. 
Data quality objectives and a sampling summary are presented in Section 4.0. 

When the analytical results from the process stream sampling are obtained, the stockpiled 
materials may be consolidated for final disposition in accordance with the project Material 
Handling, Transportation and Disposal Plan (MHTDP). General protocol for waste transport and 
disposal is presented in Section 5. 

Page 14 of 35 STONE & WEBSTER A 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 3: Pilot Plant Operation Plan 

# 

1 

P 
SYSTEM 

Soil Acquisition 

2 Soil Acquisition 

3 Gravel Separation 

4 Gravel Separation 

5 Gravel Separation 

-- 
6 

7 

N/A 

Gravel Separation 

Gravel Separation 

Radiological Sort 

8 Radiological Sort 

9 Radiological Sort 

Table 3 
wess System Summary 

PROCESS STREAM 
Feed material: 

9 Stockpiled Material 
9 Granular (Soil Acquisition Stage I) 
9 Fines (Retention Pond Material) (Soil Acquisition 

Stage II) 
9 Additional Material (Soil Acquisition Stage III) 

Material not processed (OUTPUT) 
This material may be oversize, debris, organics, below 
criteria overburden, or highly contaminated material. 
Material scalped out of the feed by the 6 inch grizzly (~6 
inch) (OUTPUT) 
Remainder of feed goes to shaker screen 
Material greater than 318 inches and less than 6 inches. 
Passing from the gravel separation screen to the gravel 
rinse system. 
Fines from the gravel rinse (OUTPUT) 
Fines are recovered from the filters and the sump. They 
will be placed in an interim container and stockpiled with 
the other streams. 
Rinsed gravel (>3/8 inch to <6 inch) (OUTPUT) 
Material that has had adhered fines rinsed off. 
~318 inch material directly conveyed to radiological sort 
This is the material that passes through the screen. 
Material scalped out of the feed by the 1.5 inch screen 
(91.5 inch ) - for direct feed of retention pond material 
only. - Sent to GSS 
Soil exceeding the RSS setpoint (OUTPUT) 
Soil from the gravel separation or the radiological sort 
screen is processed through the radiological sort system. 
This is the “above criteria” stream. 
Soil below the RSS setpoint (OUTPUT) 
Soil from the gravel separation or the radiological sort 
screen is processed through the radiological sort system. 
This is the “below criteria”.stream. 

There are five primary groups of output streams: 

A. (Stream 6) - Rinsed gravel (>3/8 inch to -6 inch) 
B. (Stream 9) - Soil below the RSS setpoint (below criteria) 
C. (Stream 8) - Soil exceeding the RSS setpoint (above criteria) 
D. (Stream 5) - Fines recovered from the gravel rinse 
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L E. (Streams 2,3) - Oversize - Material scalped out of the feed by the 6 inch grizzly (>6 
inch), material removed by the 1 YZ inch screen on the radiological sort system (for direct 
feed of retention pond material) and debris removed from the excavation. 

Groups A and B are likely below criteria. Groups C and D are likely above criteria. Group E 
(oversize) will be characterized to identify appropriate potential disposition (i.e., could the 
material meet reuse criteria). For the pilot demonstration, all streams will be combined for 
transport and disposal. A scaled loader will be used to consolidate and mix the stockpiles. Refer 
to Section 5 for disposal plans. To expedite offsite transport, in-situ chemical characterization of 
the feed soils will be performed. This will shorten the turnaround time for stockpile 
characterization. 

Coarse gravel used for pad preparation and haul road construction may be processed through the 
pilot plant. The rinsed gravel can be stockpiled on-site for future use. 

3.7 Shutdown and Demobilization 

The process systems will be shutdown after all material is processed. When the last of the 
material is processed, the equipment will be cleaned and disassembled in accordance with the 
vendor’s requirement. The components of the processing system will be radiologically surveyed 
and decontaminated prior to release from the site. 

u A final status survey will be performed in the excavation per the Sampling and Analysis Plan, 
Volume 4. The sides and bottom of the excavation will be surveyed. 

The soil acquisition area will be back filled with material obtained from an approved off site 
borrow area. The backfill source will be inspected and sampled to document its physical, 
chemical and radiological characteristics. The material will conform to the requirements stated in 
the soil reuse plan. Backfill material will be placed in loose lifts not exceeding 1 foot. A 
compactor will be selected that is appropriate for the back fill material. The compactor will make 
sufficient passes (minimum of 3) over the entire lift in order to achieve a density of at least 90 
percent of the maximum dry density as determined by ASTM D 1557. In place density tests will 
be performed as the backfill is placed to document that the desired compaction has been 
achieved. 

3.8 Safety and Health 

The Site Safety and Health Plan addresses general site safety and’health policies. Additionally, 
the Safety and Health Plan (SHP) included in Volume 4 addresses specific concerns relating to 
the Pilot Demonstration Work Plan. Activity Hazard Analyses have been completed for all 
activities associated with the pilot demonstration and are incorporated into the SHP in Volume 
4. All site personnel, including vendors, are required to comply with the SSHP and the SHP. 
Additional safety and health information specific to each vendor is provided in Attachments A 
and B of this document. 
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3.9 Schedule 

The proposed schedule for the pilot demonstration is as follows: 

Mobilize Process 
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4.0 DATA QUALITY OBJECTIVES, ACQUISITION AND DATA MANAGEMENT 

4.1 Data Quality Objectives 

Data quality objectives (DQOs) were developed for the pilot demonstration following guidance 
provided in the project Chemical Data Quality Management Plan (CDQMP). The project 
CDQMP DQO process utilizes EPA 540-R-93-071 - “Data Quality Objectives Process for 
Superfund.” The DQO Process consists of seven steps, as outlined below (Figure 6). The output 
from each step influences the choices that will be made later in the process. 

Step 1: 
State the Problem 

Step 2: 
Identify the Decision 

Step 3: 
Identify Inputs to the 
Decision 

Step 4: 
Define the Study 
Boundaries 

Figure 6: The Data Quality Objectives Process 

The application of the DQO process to the pilot demonstration is illustrated below, in Table 5: 
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3. Chemical concentrations of each output process stream 
4. Cost Information - Operations, Handling, and Disposal 

nsidered applicable. 

If the resultant cost savings is IO%, then it is considered 
economically viable. 

If the technology is economically viable, recommend full-scale 

t cost is prohibitive, no 

ecision errors 
has more stringent error limits than material which will be 
disposed of offsite). 

Type I error (False Positive - a) = 0.05 - Incorrectly reject null 
hypothesis (above criteria material goes to the below criteria pile) 
Type II error (False Negative - p) = 0.05 - Incorrectly accept 

hypothesis (below criteria material goes to the above criteria 
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L-J’ 4.2 Data Acquisition 

Data acquisition and management will be fundamental to determining the success of the Field 
Demonstration, Sampling data will be acquired in accordance with the CDQMP and the 
Sampling and Analysis Plan for the Pilot Demonstration. 

As identified by the DQO process, the following data are required to be collected: 

1. Specific activity of selected process streams 
2. Volume/weight of each process stream 
3. Chemical concentrations of each output process stream 
4. Cost Information - Operations, Handling, and Disposal 
5. Other Samples - System Optimization 

This data will be collected as follows: 

1. Specific activity of selected process streams 

L’ 

Specific Activities (pCi/g) for the contaminants of concern (Th-232, Ra-226 and U- 
238) will be determined as specified in the Sampling and Analysis Plan (Volume 4). 
The following streams will be sampled: 

1. Activity of Feed Soil (sampled in-situ - less than 3/8” material only) 
7. Output from Gravel Separation System/input to Radiological Sorting System 
8. Activity of Above Criteria <3/8” Soil 
9. Activity of Below Criteria <3/8” Soil 
(Refer to Table 6 and Figure 4 for location of samples) 

Activity will be tracked on a “slug” basis. A “slug” is defined as a subset of the 
batch, equal to approximately 8-10 cubic yards. A batch will be defined prior to 
excavating a cut and will fulfill the characteristics of one of the batch types that are to 
be examined (e.g., by soil type, primarily above criteria, etc.) The purpose of the slug 
is not to characterize the batch. The slugs and batches have distinct purposes, as 
outlined below: 

Slug - to track weight and activity of a small volume of material. This will be 
used to evaluate mixing/dilution and how well the radioactive material can be 
accounted for. 

Batch - Full production level type effort. Only weight will be tracked. Will 
be used to evaluate effectiveness and economics of the systems. 

Figure 7 shows a sample tracking sheet for weight and activity, which would be used 
for each “slug”. Detailed samples are collected at the “slug” level to reduce the error 
propagation inherent in using a single sample to represent a large quantity of soil. By 
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reducing the volume of soil being tracked, and increasing the sampling frequency, a 
single sample represents a much smaller volume of soil. Additionally, the specific 
activity of each of the output piles will be determined at the end of each batch, or 
every 50 cubic yards, whichever is less, as specified in the Sampling and Analysis 
Plan (Volume 4). 

2. Volume/weight of each process stream 

The volume of the feed soil to be processed as part of a batch will be measured in 
place by cross-section survey. The volume of the slugs (8-10 cubic yards) and 
batches will likewise be determined. 

Weigh scales on the loader bucket will measure the weights of the slug and batch. By 
weighing the slug just prior to placing it in the system, over- and under-excavation 
can be accounted for. In addition, process streams will be weighed either through the 
use of weigh scales on loader buckets or belt scales on process equipment. The 
following weights will be tracked: 

1. Weight of Feed Soil (weigh scales on loader buckets) 
2. Material not processed (weigh scales on loader buckets) 
3. Weight of >6” Soil - (weigh scales on loader buckets) 
5. Weight of Fines - (filtrate field scale) 
6. Weight of 3/8”-6” Soil - (conveyor belt scale) 
7. Weight of <3/8” Soil - (conveyor belt scale) 
8. Weight of above criteria, <3/8” soil - (conveyor belt scale) 
9. Weight of below criteria, <3/g” soil - (conveyor belt scale) 

Weight will be tracked for both slugs (8-10 cubic yards) and batches. Figure 7 shows 
a sample tracking sheet for weight and activity, which would be used for each “slug”. 

3. Chemical concentrations of each output process stream 

The chemical concentrations for the output streams will be determined. The soils will 
be characterized for waste disposal andfor potential reuse parameters, although reuse 
is not proposed for the pilot demonstration. Chemical sampling will be performed in 
accordance with the SAP (Volume 4). Chemical concentrations will be determined 
for the following streams: 

3. Oversize, >6’ Soil 
5. Fines 
6. Rinsed Gravel, 3/8”-6” Soil 
8. Above criteria, <3/8” Soil 
9. Below criteria, c3/8” Soil 
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Chemical data will be collected for the slugs as specified in Table 6, and for the 
batches as specified in Table 7. Chemical samples are collected for both slugs (8-10 
cubic yards) and batches for specified streams. 

4. Cost Information - Operations, Handling, and Disposal 

Cost information will be collected and compiled throughout the project. Factors to be 
accounted for in the cost include system availability; operating cost (unit processing 
cost, utility usage); material handling cost (excavation equipment and manpower 
cost); material transport and disposal costs; etc. Contractors will report data such as 
availability, equipment repair logs, timesheets, etc. directly to the TS. Final invoices 
will be used to track overall costs to avoid double-tracking. 

5. Other Samples - System Optimization 

Other samples are required to support secondary objectives of the pilot demonstration 
(system optimization). Samples will be collected as described in the SAP (Volume 
4). Samples which will be collected, and the justification, are as follows: 

9 Stream: Less than 6” material from gravel separation to gravel rinse. 
Justification: This will be collected to evaluate the effectiveness of the gravel 
rinse. This sample will allow us to determine if the gravel is above or below 
criteria at the exit of the gravel separation stage, prior to the rinse stage 

9 Stream: Less than 3/8” material from gravel separation to radiological sort. 
Justification: This will be collected to evaluate different screen sizes. Grain size 
analysis will be performed and gamma spectroscopy will be performed on the 
fractions. Also, gamma spectroscopy will be performed on samples to evaluate 
alternative radiation detection equipment, such as the need for a third bank of 
detectors on the RSS. This is a proposed enhancement to the existing RSS 
configuration. A limited number of samples will be collected to determine any 
benefits. 

Other samples may be collected as the need is determined. A full listing of samples 
to be collected is provided in the Sampling and Analysis Plan (Volume 4). 

4.3 Sampling Summary 

This section provides a summary of the required sampling. 

The following describes the methodology for characterizing the daily feed from the soil 
acquisition excavation. Feed material will be acquired from each of the following: 

1. On-site Soil Stockpile(s) 
2. Granular material (overburden and surrounding soils) from Soil Acquisition Area 
3. High fines material (retention pond soils) from Soil Acquisition Area 
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1. On-site Soil Stockpile(s) 

There is currently approximately 1000 cubic yards of vicinity property soil stockpiled 
on-site. In addition, more soil may be stockpiled on the MISS by the time the pilot 
demonstration is mobilized. It is expected that at least 1000 cubic yards of on-site 
stockpiled soil will be processed. No detailed in-situ characterization will be 
performed of the on-site soil stockpile(s). Since they are stockpiles, this material 
cannot be excavated on l-foot cuts. The pile will be surface scanned using a NaI 
survey instrument linked to GPS and mapping software. “Slug” equivalents will be 
identified during processing. Samples will be collected from 8-10 excavator buckets, 
and material will be tracked as described in Section 4.2. 

2. Granular Material 

- 

The soil acquisition area will be gridded into 5 foot x 5 foot squares. For each one- 
foot lift, the surface within the soil acquisition excavation will be surface scanned 
using a NaI survey instrument linked to GPS and mapping software. A “slug” will be 
defined as nine of these 5 foot by 5 foot by 1 foot cells. 

For each identified “slug”, soil samples will be collected from within the portion of 
the excavation designated for the day’s excavation. On-site gamma spectroscopic 
analysis will be performed on the bulk soil samples. The NaI survey and soil 
spectroscopy will provide a radiological profile of the excavated soil. 

3. High Fines Material (Retention Pond Sediments) 

High fines material will be excavated in full-face excavation, maintaining a 1.5: 1 
slope on the walls. The method for characterizing the feed material will be the same 
as for granular material. 

The soil will be loaded into the process system using a front end loader with a weigh scale and 
digital readout mounted on the bucket. The output streams will be sampled and analyzed to 
determine their radiological and chemical characteristics. Sampling protocols and analytical 
methods are described in the Sampling and Analysis Plan (Volume 4). 

An outline of the sampling program is presented in Tables 6 and 7, below. For weight balance 
purposes, the weight of the oversize stream will be subtracted fro’m both the feed material and 
the output. The weight of each output stream will be measured by in process scales or scales 
mounted on the soil handling equipment. The following identifies the process streams and 
general sampling requirements. 
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(below criteria) 

Legend: 
R = Radiological; C = Chemical; W = Weight 
* Slugs - A slug is 8-10 cubic yards of soil which will be tracked in detail, both by weight 
and radiologically. 
** The greater than 3/8” material will not be tracked for radiological content. It will be 
removed from any samples collected. 
See Figures 4 and 7 for sample locations. , 

The soil stockpiles will be loaded into the processing system with a front-end loader equipped 
with a bucket scale and digital readout. The weight of the feed will provide a basis for weight 
and activity tracking. The soil will be scanned with a NaI survey instrument prior to loading. 
Output streams will be sampled and analyzed as discussed above to determine the radiological 
and chemical characteristics of the process streams. 
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Table 7 

C - In-situ characterization for 

Soil - see 8 for suspected above 

spec wl surface area/m 

gravel rinse 

separation to radiological sort Perform grain size 

Legend: 
R = Radiological; C = Chemical; W = Weight 
See Figures 4 and 7 for sample locations. 
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Figure 7: Pilot Demonstration Weight & Activity Tracking - Slug 

Stream: 2. Material Not Processed 

+ 
Coarse (3/S”) 

Stream: 5. Filter Cake from Gravel Rinse Screening 

‘c A 

Water Rinse 
Coarse Material 

v 
v 

Stream: 6. Rinsed 3/8” to 6” Material 
Radiological , 

Batch ID: weight = kg 
Sorting 
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The retention pond sediments will be processed after the granular soils. Since the retention pond 
sediments are composed of uniform fine-grained soil, the sediments will be fed directly into the 
RSS system. The gravel separation system will be bypassed. The technique for in-situ 
characterization of the retention pond sediments will be similar to the technique used for the in- 
situ characterization of the granular soils (NaI scan followed by soil samples for on-site gamma 
spectroscopy). The retention pond sediments will be fed to the RSS using the front-end loader 
with a scaled bucket as described earlier for the granular soils. Since the gravel separation system 
will not be used when processing pond sediments, the only streams that will be quantified 
(weight, radiological and chemical) will be the materials sorted by the RSS. That is, material 
sorted above the radiological setpoint and the material sorted below the radiological setpoint. 

4.4 Data Management 

All data collected during the pilot demonstration will be entered into the project database. The 
data will be used to answer the questions posed by the objectives: 

3 Do the pilot systems produce process streams that meet criteria for disposal/reuse? 
> Will the projected full-scale system reduce required offsite disposal? 
> Will the project realize savings in money, time, and impact to the area through the use 

of these systems? 

4.4.1 Weight Tracking 

To determine applicability, the “efficiency”, or removal percentage of each system must be 
established. For the gravel separation system, the efficiency is determined as follows: 

Note: 
In these equations, W designates the weight, and the subscript ident$es the stream 
number (as dej?ned in Table 3) and the stream description. Therefore W, ,. reeo, 
denotes the weight of Stream I, feed material. 

w( I FEED) = w(6. 3/8”-6”) + w(7. <3/8”) + w(3.26”) + w(5. FJNES) 

The weight of the 97’ material and any other oversize will be subtracted from both sides 
of the equation. 

Gravel Removal Fraction (Efficiency) = (W@. 3,g=-~) - WO. ti)) / (W(1. FEED) - W(3. s)), 

Where W is the weight and the subscript identifies the stream. 

For the radiological sorting system, the efficiency is determined as follows: 

w(7. FEED-RSS) = w(9. sortccriteria) + w(8. soltxriteria) 
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Sort Removal Fraction (Efficiency) = WCs. sort<citeda) / Wc7, ~no-ass) 

The efficiencies calculated using these equations will be grouped by feed stream activity level 
(ranked as high/medium/low), so that the context of the efficiency will be apparent. 

4.4.2 Total Activity Tracking 

Total activity (defined as weight multiplied by the specific activity) will be tracked for the slug 
of soil. The primary purpose of this is to show conservation of activity - i.e., we can show that 
we are not just diluting streams, but can demonstrate the activity is being concentrated in specific 
process streams. 

To calculate total activity, the specific activity (pCi/g) is multiplied by the weight (g). 

SA = Specific Activity (pCi/g) 

Gravel Separation 

The “balance” around the gravel separation system can be expressed as follows: 

L-2 c S&I. FEED)i *W(I. FEED)i - W(Z.. 3., 4. z-3/8”)) = 

Average @-+I. FEED)i) * W(I. FEED)i - W(2.. 3.. 4. >3/~) > = S&7. <3/r) *W(7. <3/r) 

Where SAo, ~nu)i *W(t, mu)i = The specific activity * the weight for each cell (i) 
of the “slug” of soil being considered 

The weight of the >3/8” material and any other oversize will be subtracted from 
both sides of the equation. 

Radiological Sorting 

The “balance” around the radiological sorting system can be expressed as follows: 

Feed from Gravel Senaration Svstem 

S&7. <3/s~ *W(7. <3/r) = SAca sort<aiteria)*W(g. sonccritetia) + S&3. sortxiteria) *WCS. son>ctitetia) 
(Input from gravel separation System) (Output streams from radiological son) 
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Feed from Soil Acquisition Area (High Fines Material) 

Average 6%. FEED)) * W(I. FEED)i - w(2., 3.. 4. >3/8”) > = 

S&9. sort<criteria) *Wc9. sottaiteria) + SACS. sortxritetia) *w(S. sonxtitetia) 

Where SAC,, Enn)i *Wo. msn)i = The specific activity * the weight for each cell of 
the “slug” of soil being considered (for direct feed from soil acquisition area) 

Additionally, it will be confirmed that the SA for the “below criteria” stream is indeed below 
criteria, and that the equations above are reasonably balanced. The activity on both sides of the 
equation will be quantified. 

The total activity tracking will enable the project to evaluate the effects of excavation and soil 
handling on soil processing. 

4.4.3 Data Uses 

Factors such as efficiency (as calculated above), daily production, availability (fraction of time 
available compared to the planned 8-hours of daily operation), additional material handling cost, 
etc. will be factored into the unit processing costs. The total potential reduction in volume will 
be determined. An economic evaluation on the viability of full-scale soil processing will then be 

L made using efficiencies and cost data developed as part of the pilot demonstration. A 
recommendation on whether to proceed with the full-scale soil processing system will be made 
based on this economic evaluation. 
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4.4.4 Pilot Demonstration Scenarios 

The following cases may be investigated during the course of the Pilot Demonstration. Note that 
soil batches will not be formed from stockpiles. They will be identified prior to excavation. The 
General Soil Acquisition Sampling Sequence for Pilot Demonstration (Appendix A of the SAP - 
Volume 4). 

Table 8: Pilot Demonstration Scenarios 

system. 
removmg coarse materia om retention pond 
material. This will be performed if it appears that 
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‘L-1 5.0 INVESTIGATION DERIVED WASTE 

Soil, groundwater, decontamination water, and PPE are anticipated to be generated during these 
field activities. All residuals will be handled in accordance with the MHTDP. The general 
requirements of the MHTDP pertaining to soils, groundwater, and PPE are presented in the 
following subsections. 

All soils will be transported from the in-plant stockpile areas and consolidated into a stockpile 
for transport and disposal. To allay long delays awaiting chemical characterization results, pre- 
characterization of the soil acquisition area, at a frequency equivalent to once per 1000 cubic 
yards, will be conducted as part of the pre-design investigation of the MISS. This frequency will 
be confirmed with the disposal facility once it has been identified. 

The stockpile location will be convenient to the rail loading point and will be designated prior to 
mobilization. Management of this stockpile area will be by site (as opposed to pilot plant) 
personnel. 

All material generated as part of the pilot plant will be disposed of at a USACE approved 
facility. As part of the pilot demonstration, however, it will be determined if an alternate 
location would be able to accept the generated waste, based on disposal facility’s waste 
acceptance profiles. 

c For the pilot demonstration, waste will be disposed of as outlined below: 

5.1 Soil Exceeding the Radiological Release Criteria 

Soil exceeding the radiological release criteria will be disposed of at an approved facility. If the 
material is also chemically contaminated (i.e. mixed waste), a RCRA waste disposal facility may 
also be appropriate. Information on the soil acquisition area gathered to date does not indicate 
the presence of RCRA-hazardous levels of any chemical contaminants. Shipments offsite will 
follow 40 CFR 300.440 offsite requirements and procedures identified in the MHTDP. 

5.2 Chemically Contaminated Soil Below Release Criteria 

Chemically contaminated soil which is below the radiological release criteria will be disposed of 
at an approved hazardous waste treatment facility or landfill in accordance with the MHTDP. 

5.3 Soil/Rinsed Gravel Below Release Criteria 

Soil below the release criteria will be disposed of offsite at the lowest-cost approved disposal 
site. Separated gravel that is below both radiological and chemical release criteria will also be 
disposed of offsite at the lowest-cost approved disposal site. 

‘4 
During the full-scale operation, these streams may be maintained onsite for beneficial reuse, as 
described in the Processed Material Soil Reuse Evaluation Plan in Volume 2. 
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L-A 

5.4 Water 

Groundwater may be generated during the excavations, if the excavations extend below the water 
table. As part of the Engineering Test Pit Program, groundwater samples were analyzed to 
determine water treatment requirements. A small amount of water will also be generated as a 
result of sampling equipment decontamination operations. The decontamination water will be 
collected in the decontamination pad sump and containerized for offsite disposal. All water 
samples will be analyzed per the SAP (Volume 4). Storm, excavation and heavy equipment 
decontamination water may be collected and used for dust control within the Rh4A, if 
appropriate. 

Water will also be generated as a result of the gravel rinse operation. The rinse operation will be 
closed systems. The water in the system will be recycled and replaced periodically. The volume 
of water to be used during processing for the pilot demonstration is estimated to be 20,000 
gallons. All process water samples will be analyzed per the SAP (Volume 4) and characterized 
to determine appropriate disposal. The disposal cost for the water will be factored into the 
economic evaluation of the full-scale plant. 

Data will be collected to accurately design for water treatment and disposal during the full-scale 
remediation. 

i/ 5.5 Other Waste Streams 

The field program is expected to generate small quantities of other waste streams, such as PPE 
and waste sampling supplies. This material will be surveyed, drummed, and disposed of at an 
approved offsite location. Alternately, this material may be mixed into the soil waste streams for 
disposal in accordance with the receiving facilities’ permits. 
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ii 
6.0 POST-DEMONSTRATION ACTIVITIES 

Equipment will be decontaminated in accordance with the SHP located in Volume 4 before 
leaving the site. An exit radiological survey of the equipment will be conducted to ensure that 
surface contamination levels are below those specified in Table 6- 1 of the SHP. Additional 
decontamination will be performed if necessary. Equipment which cannot be verified clean will 
be retained on the site, or released under a radioactive materials license. 

Locations of all excavations will be surveyed and posted on a MISS site drawing. 
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7.0 QUALITYCONTROL 

QC activities will be performed in accordance with the CQCP and the CDQMP. This work is 
considered a Definable Feature of Work. As such, the three phase control system will be 
executed as described in the Quality Control Plan to meet the needs of the activity in an efficient 
and effective manner. In all cases, QC methods commensurate with the anticipated future use of 
the data being collected will be employed. 

Refer to the Construction Quality Control Plan (Volume 4) for further details. 
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SOIL SORTING/GRAVEL RINSING OPERATION 

Summary and Technical Data 

1.1 Summary: 
The system proposed by Franklin Environmental Services, Inc. is a “Complete System”. The 
process as designed is a known entity, specifically manufactured to sort soils and to rinse stone. 
The plant will receive soils, screen, rinse stone, recover rinse water, clean water for reuse, and 
convey segregated materials to appropriate stockpiles or directly to the Therm0 Nutech System. 
In discussion with manufacturing engineers, Franklin has selected the screen type and wet screen 
application to best sort and rinse a varied particle size distribution. The proposed feed is 
characterized as silt, sand, clays with mixed stone. 

The custom application of the system design is for environmental control. A dust suppression 
system is located at the grissly feed hopper. Conveyors are covered, feed conveyor has a digital 
weight scale with memory, and the wet screen is fitted with a water recovery system returned to a 
sump fitted with particle separation media. 

Franklin has also fitted the equipment with storage tanks and a water filtration system to remove 
soil tines. Soil rinse water is recycled back to the wet screen. The water filtration system has 
been successfully operated at D.O.E. and N.R.C. regulated projects Franklin has completed. d 

The soil sorting/rinsing plant has been designed to allow for additions of in-line components to 
meet the demand of literally any soil type. The material handling components have been 
oversized to allow for an increase in volume processed should the soil type be more conducive to 
the process. The maintenance requirements and service needs are minimal and are locally 
supplied. Due to the nature of the system, maintenance concerns are outlined in an operations 
manual and down time can be anticipated for general maintenance. Components and parts are an 
overnight express delivery away. 

2. Process Efficacy: 

2.1 Process Description: 
Material to be processed is fed into a portable 7 cubic yard feeder hopper via a wheel loader or 
excavator. This hopper is fitted with a 6” spaced, remotely actuated, hydraulically operated tilt 
mechanism, which should scalp off the material in excess of 6”+. Attached to the bottom of the 
hopper is a variable speed (30-175 fVmin) belt feeder which feeds the minus 6” material onto a 
30” x 60’ screen feed conveyor. This conveyor feeds onto a portable 6’ x 19’ double deck dry 
screen fitted with a 314” sq. opening screen cloth on the top deck and 318” sq. opening on the 
bottom deck. Material passing through the bottom deck is collected in the hopper beneath the 
screen and led onto a collecting conveyor which is part of the portable screening plant. This 
collecting conveyor moves the minus 3/8” material to a discharge point where it is fed onto a 24” 
x 60’ long covered portable radial stacking conveyor where it feeds the Therm0 Nutech System. 



‘v 
The material retained (3/g” x 6”) on the double deck screen (both decks) rejoins together and 
deposits onto another 24” x 60’ long covered portable conveyor where it is fed onto a portab?: 5’ 
x 16’ triple deck rinsing screen. This rinse screen is fitted with a 2” square opening top, 518 sq. 
opening mid and 6m”sq. opening bottom deck which stratifies the material while spray bars, 4 
per deck minimum 12 total, continually spray clean water across the l/2 deck surface to help 
rinse the fine particles free. Virtually all particles smaller then the bottom deck opening are 
collected together with the free running water in a vessel fitted to the bottom of the screen 
structure. This mixture passes along a trough into a two compartment sump where the velocity 
of the water begins to slow a&wing the heavier particles time to settle out for periodic removal 
via initial filtration. The rw water flowing over the weir begins to charge the sump which 
feeds into the lined pump (rubber, nyhard or polyurethane) which would now control the flow of 
this water onto the final stages of filtration for either reuse (closed circuited) or for discharge if 
desired. The ability to verify the speed of the screen along with the amplitude of the stroke and 
selection of which spray bars are on duty together with the nozzle orifice selection, and spray 
angle, allows for fine tuning the system for site specifics or varying feed conditions within the 
limitations of the screen size. 

The material retained on all three decks of the rinse screen rejoins together via blending gates at 
the discharge end of the screen, where it is fed onto a covered portable 24” x 60’ long radial 
stockpiling conveyor and deposited into a pile. 

It is anticipated at this time that the first 8’ of all three decks of the rinse screen would be used for 
stratification and rinsing purposes, while the remaining 8’ toward the discharge end would be 

c used for de-watering and air pressure drying of the retained material before joining together and 
discharging onto the stockpiling conveyor where only surface moisture with nearly no free 
running water should be present. However the bottom side of the stockpiling conveyor will be 
fitted with a continuous free draining collecting tray discharging to a common point near the tail 
end of the conveyor for collection purposes should the need arise. 

The entire process is to be electrically interlocked to provide a reasonable degree of failsafe into 
the system for process control. Alarms (audible) will be fitted to the critical elements of the 
process (water pressure and feed rate thresholds) adjustable to within the anticipated limits. 
Within the dry segments of the process, all transfer points are to be shrouded, and a dust 
suppression system (water mist) has been added to help control visible emissions should the need 
arise. 

2.1.1 Process Flow Diagram - See Attached 
Flow diagram shows major components. Manufacturers literature is provided for each 
component. 

2.1.2 Operating Conditions: 
Operates in any reasonable condition. 



2.1.3 System Integration: 
Subsystem (ie. water storage and treatment) have been oversized and allow ample storage of 
water to provide the ability to batch filter water and to store filtered water prior to re-use or 
discharge. The water treatment system is capable of handling up to 200 gallons per minute and 
the proposed water usage is 30 gpm. Make-up water of less than 5 gallons per minute is 
anticipated as a result of evaporation and surface water adhered to gravel or fines. 

4 

2.1.4 Size Requirements: 
Area 180’ x 25’ in line, system can be configured off-set by articulating conveyors 

Electrical Service - 460V 3lphase 
Water Usage - 30 gpm, with make-up of less than 5 gpm. 
Height of plant - 15’ - 17’ 
Stockpile height - 20 
Plant is portable 
Stacking conveyors are radial 

2.2 Maturity of Technology: 
Screen plants have operated for 50 Years. 

2.2.1 Application Status: 
System was not developed for radioactive material. The technology is an adaption from soil 
processing plants and washed stone plants. The modifications are only in material containment 
within the system and the filtration of wash water. 4 

2.2.2 Commercial Scale Operation: 
The proposed plant is sized at 200 tons per hour. This plant is full scale. 

2.2.2.1 Commercial Throughput/Scale: 
See 2.2.2 - 100-200 tons per hour. 

2.2.2.2 Availability/Reliability: 
The plant and water treatment system can be available on-site in June. The general maintenance 
of the plant is l/2 day per month. 

2.2.2.3 Commercial Efficiency: 
The dry screening in conjunction with wet screening is near 100% effective in removing the fines 
from the 3/8” plus soil. 

2.2.3 Pilot Scale Operation: 
Plant size shall be full size 
2.2.3.1 Plant Throughput/Scale: 
100 - 200 tons of feed soils per hour - Full Scale 

2.2.3.2 Pilot Efficiency: 
Near 100% 



2.2.4 Commercial Availability: 
ii The process plant is readily available . Delivery time to M.I.S.S. is three months. The fabricated 

components shall be built on-site. The water filtration units and water storage systems are in 
stock at Franklin’s main office. 

2.3 Process Monitoring and Control: 

2.3.1 Key Process Parameters: 
The key to the soil processing plants efficient operation and control is soil type. 

2.3.2 Process Alarms: 
The plant shall automatically shut down should a back-up occur. Water feed shall shut down if 
the screen plant stops operating or if there is a no-flow condition at the feeder. 

2.3.3 Instrumentation: 
The water storage sump and storage tanks shall have high water alarms. The filter unit shall have 
an in-line flow meter to monitor the volume of water filtered and discharged. 

2.3.4 
See 2.1 

Process Control Design: 

2.3.5 Monitoring and Control: 
A main control panel and computer integrated system control the conveyor speed relative to feed 

L-2 rate. The screens themselves screen what they are fed mechanically. The 3/8” plus stockpile of 
stones shall be periodically surveyed for radio nuclides by other team members. The plant, once 
set-up and fine tuned, is usually operated by the front end loader suppling feed material. Due to 
the environment system add-on’s, an additional foeman/laborer shall be needed to observe 
environmental conditions, water levels and change filter media as needed. 

2.4 Process Robustness: 

2.4.1 Feed Flow Rates: 
100 tons per hour to 200 tons per hour depending on organic/clay fraction. 

2.4.2 Scale-Up: 
The system as designed is Full Scale 

2.4.3 Feed Concentration Ranges: 
The plant, once calibrated for feed rate based on soil type, will monitor its own feed rate by 
conveyor belt speed from the Grissly to screen plants. The equipment does not discriminate 
contaminant concentration. The plant is designed to separate the soil fines from the 318” stone. 



2.5 Applicability: 

2.5.1 Soil Applicability: 
The equipment as designed will handle a wide variety of soil types. Organics and clay content 
will determine the amount of soil processed and the amount of water required to separate fines on 
the wet deck. The equipment proposed is a productive match for the anticipated soil type based 
on our experience in the region of M.I.S.S. site. 

2.5.2 
See 2.4.3 

Radioactivity Applicability: 

2.5.3 
See 2.4.3 

Mixed Waste Applicability: 

2.6 MobilityNovability: 
The entire process is portable. The plant is designed to be moved from one remote site to 
another over the public way. Decon, breakdown and set-up from scratch is a 10 day process. 

3. Process Safety: 

3.1 Engineered Safety Features: 
The system is designed with remote controls both at the Grissly dump and the operation of the 
plant itself. Automatic shut down occurs if the system is over-burdened at any stage of the 
process. All of the conveyors are fitted with emergency shut off switches. All moving parts are 
guarded at the pinch points of the machinery. 

3.2 Worker Safety: 
The equipment does not classically require an operator therefore worker interaction with the 
plant during operation will be solely from the front end loader operator. Equipment maintenance 
will be done during a shut down. Equipment shall be locked and tagged out of service. 

*3.3 Public Safety - Public Nuisance: 
The plant will be located within the Hot Zone of the M.I.S.S. Site. Therefore, public interaction 
is not possible directly. Dust emissions from the equipment are controlled/eliminated by the dust 
suppression station. Noise levels are well within acceptable levels, all motors are electric. The 
screens and conveyors are shrouded. 

3.4 Environmental Safety: 
The plant poses no threat to the environment of the M.I.S.S. The soil screening operation will be 
erected within the Hot Zone. The equipment has environmental controls to contain migrant dust, 
water and process soils. 

4. 
See 3.4 

Environmental Impact: 



4.1 Waste Generation: 
Only rinse waters from the wet deck screen shall be generated and these are recirculated after 
undergoing filtration. Rinse waters shall be monitored analytically for radionucleides and 
chemical contaminations. Rinse waters unsuitable for recirculation shall be discharged on site or 
off site pending analytical data and the Environmental Protection Plan. 

4.1.1 Effluent Treatment Requirements: 

Rinsewaters from the wet screen operation shall be contained within the flume and sump. Rinse 
water will be filtered through a series of parallel in-line filter units removing potentially 
contaminated fines before discharge. Should soils contain organic chemical contamination, 
filtered water could easily be treated through adding carbon filters prior to discharge. 

4.1.2 Effluent Constituents/Flows: 
The soil rinsing process requires 30 gpm. A percentage of this water (estimated 10% or less) will 
be lost to evaporation and as moisture in the sump fines or on washed gravel. 

4.2 Permitting History: 
Portable units are not subject to permitting requirements of a fixed plant. Electrical codes are 
exempt. An electrical permit may be required for the electrical drop from the pole. 



GRAVEL SEPARATION SYSTEM 
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Safety and Health 

All vendors will operate under the project SSHP and the task Safety and Health Plan (SHP - refer 
to Volume 4). The following section describes additional safety and health considerations, 
which are specific to the vendor’s system. Any work that is not specifically covered by the 
SSHP or the SHP will be coordinated with the Maywood HSORSO and will be conducted under 
an HWP. 
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Owner’s Manual (PRSC) 

‘id 
SAFETY FIRST! 

Accidents can be prevented by recognizing the causes or hazards before an accident occurs, and doing 
something about them. Regardless of the care used in the design and construction of this equipment, there are 
some areas that cannot be safeguarded without interfering with accessibility and efficient operation. 

This messape alert svmbol identifies imuortant safetv messages on the n -: 1 eauioment and in the owner’s manual. When YOU see this svmbol. be alert to 
the oossibilitv of nersonal iniurv and carefullv read the messape that fol- 
lows. I 

This message alert svmbol iderttifies information that must be heeded for 
prevent damaee or deterioration 

In the owner’s manual and on decals used on the equipment the words DANGER, WARNING, CAUTION, 
IMPORTANT and NOTE are used to indicate the following: 

DANGER: This word warns of immediate hazards which, if not avoided, will result in severe 
personal injury or death. 

WARNING: This word refers to a potentially hazardous situation which, if not avoided, could 
result in severe personal injury or death. 

CAUTION: This word refers to a potential hazard or unsafe practice which may result in minqr 
personal injury. 

IMPORTANT: Highlights information that must be heeded. 

NOTE: A reminder of other related information that needs to be considered. 

BE CERTAIN ALL EQUIPMENT OPERATORS ARE AWARE OF THE DANGERS INDICATED 
BYSAFETYDECALSAPPLlEDTOTHEEQUlPMENT,ANDBECERTAlNTHEYFOLLOWALL 
SAFETYDECALlNSTRUCTIONS.CONTACTSUPERIOREQUIPMENTFORSAFETYDECAL 
REPLACEMENT. 
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SAFENDECALS 

Not all may apply to your equipment - see safety decal placement illustration. 

19-00001 

Can crush or dismember hands and fingers. 
MOVING PARTS “A”““-/~ 

* Keep hands away when bell is mowng. 
. Lock out power belore cleaning or servicing. 

_- ----- 

d-h WARNING 11 
PINCH POINT HAZARD 
can CWZh or dismember 
hands and tingerr. 
. Keep hands Cleat when 

undercarriage is moving. 

II Lh WARNING I 

19-00009 

II 19-00015 

19-00023 
It I 

// dh CAUTION‘II 
Crib machine before operation to prevent 
fatigue damage. 

/ 1 ;;;t;;;;;yi” ,~~oo~,~~ l Maximum travel speed 40 MPH on paved 
roads, SLOWER speed on other roads. / r-1 

l Travel restrlcted to daylight hours and 
when clear visibility exceeds 500 feet. 



- 
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SAFETY DECALS 

Not all may apply to your equipment - see safety decal placement illustration 

19-00006 19-00007 

220 VOLTS 440 VOLTS 
1 1 I , 

CONTROL & IDENTIFICATION DECALS 

Not all may apply to your equipment. Order replacements by part number. 

19-00006 

HYDRAULIC OIL RESERVOIR I 
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SAFETY INSTRUCTIONS FOR OPERATION AND MAINTENANCE 

Q 
These are perteral safetv considerations-additional mecautions may be 
necessarv to ouerate your eauiument in a safe manner. Be certain you are 
operatitw your eauivment in accordance with all safetv codes. OSHA rules 

and repulations. insurance reauirements: and local. state and federal laws. 

1. Do not allow anyone to operate the conveyor until he or she has read the owner’s manual and is 
completely familiar with all safety precautions. 

2. Do not allow the following people to operate or maintain the conveyor: 

l Children 

l Persons unfamiliar with the equipment, or unfamiliar with safe operating and 
maintenance procedures for the equipment. 

l Persons under the influence of alcohol, medications or other drugs that can impair 
judgement or cause drowsiness. 

3. Make sure everyone is clear of the conveyor before starting the belt during operation or maintenance. 
Never allow anyone to ride on the conveyor! 

4. Do not wear loose hanging clothes, neckties, or jewelry. Long hair is to be placed under a cap or hat. 
These precautions will help prevent you from becoming caught in the moving parts of the conveyor. 

5. Do wear safety glasses, ear protection, respirators, gloves, hard hats, safety shoes and other protective 
clothing when required. Requirements for personal protective equipment will vary depending upon 
conveyor placement and material to be conveyed. It is the responsibility of conveyor operators to be 
certain they make use of all necessary personal protective equipment. 

_>.. 

6. Buildup of materials on pulleys or idlers will lead to belt misalignment or damage. When removing such 
materials, the conveyor must be stopped and power controls must be locked-out or tagged-out. 

7. The conveyor should not be used to handle materials other than those which were specified as part of its 
design and manufacture. It is the operator’s responsibility to be aware of the conveyor system capacities 
and operate the conveyor accordingly. 

S. Make sure the operator’s area is clear of any distracting objects. Keep work areas clean. and free of grease 
and oil to avoid slipping or falling. 

9. Periodically check all shields and structural members. Replace or repair anything that could cause a 
potential hazard. 

L/ 11). When the belt is moving. the material travels at a speed sufficient to cause iqiury. Do not start the 
conveyor until vou are certain no one is esposed to the moving parts or to the material being discharged 
from the end 0; the conveyor. 

l’KSC0S1297SII:GIIKI 6 
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11. When doing maintenance work on structural parts or repairing any moving parts: 
l Disconnect and lock-out or tag-out all power sources. Know OSHA requirements. 

l When welding is required, disconnect all power sources and connect ground to point 
closest to welding area. 

l Block all wheels to prevent the conveyor from moving, and block any extended 
hydraulic cylinders to prevent them from moving or retracting. 

12. If anv safety devices are not functioning properly, do not use the conveyor. Remove it from service until 
it has been properly repaired. 

13. Do not replace components or parts with other than factory-recommended service parts. To do so may 
decrease the effectiveness of the unit. 

14. Do not lubricate parts while the conveyor is running. 

15. Before starting engines within enclosed areas be certain ventilation is sufficient to avoid buildup of 
exhaust fumes. 

16. Relieve any and all pressure before opening, repairing, or removing any air pressure lines, hydraulic 
lines. valves, fittings or seals. In the event of an hydraulic line rupture, stay clear of the area until pressure 
has been relieved. Clean LIP any spilled fluid before performing repairs in the area. 

17. It is the operator’s responsibility to be aware of equipment operation and work area hazards at all times. 

1% Operators are responsible to know the location and function of all controls and indicators, including 
electrical power panels, hydraulic controls, motor controls, incline indicators, fuel and oil level 
indicators: belt scale controls, etc. 

19. Operators are responsible to know the location and function of all guards and shields including but not 
limited to drive guards, pulley guards, and nip guards; and are responsible to make certain that all guards 
are in place when operating the conveyor (See below). 



Owner’s Manual (PRSC) 

. 

20. Operators are responsible to be aware of safety hazard areas and follow instructions on warning, caution 
or danger decals applied to the conveyor. Safety hazard areas may include but are not limited to: 

l Pinch points at fold hinge areas (#l, #2) 

l Pinch points at fold support areas (#3) 

l Pinch points where locking pins are used (#a) 

l Electrical control panels (#5) 
l Moving parts hazards on drives 

l Moving parts hazards where contact with belts and idlers is possible 



Owner’s Manual (Wash Plant - FMW) 
lND”ITRlES _...._ 

i/ 

SAFETY FIRST! 

Accidents can be prevented by recognizing the causes or hazards before an accident occurs and doing 
something about them. Regardless of the care used in the design and construction of this equipment, there are 
some areas that cannot be safeguarded without interfering with accessibility and efftcient operation. 

This message alert symbol identifies imoortant safetv messapes on the 

A- ! 
7 
the oossibilitv of versonal iniurv and caretillv read the messape that 
foliows. 

Q This message alert svmboi identifies information that must be heeded for 
proper ooeration of the eauiument and to m-event damape or deterioration 
of the eauiument. 

c In the owner’s manual and on decals used on the equipment the words DANGER, WARNING, CAUTION, 
IMPORTANT, and NOTE are used to indicate the following: 

DANGER: This word warns of immediate hazards which, if not avoided, will result in severe 
personal injury or death. 

WARNING: This word refers to a potentially hazardous situation which, if not avoided, could 
result in severe personal injury or death. 

CAUTION: This word refers to a potential hazard or unsafe practice which may result in minor 
or moderate personal injury. 

IMPORTANT: Highlights information that must be heeded. 

NOTE: A reminder of other related information that needs to be considered. 

BE CERTAIN ALL EQUIPMENT OPERATORS ARE AWARE OFTHE DANGERS INDICATED 
BY SAFETYDECALSAPPLlEDTOTHEEQUIPMENT,ANDBECERTAINTHEY FOLLOWALL 
SAFETYDECALlNSTRUCTlONS.CONTACTSUPERIOREQUlPMENTFORSAFETYDECAL 
REPLACEMENT. 

I OC2!99 3 
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ii SAFETY DECALS 

Not all may apply to your equipment - see safety decal placement illustration. 

. Keep hands, clothing, and 
hair away from moving 
belts and parts. 

. Replace guard before 
operating. a.-> 

19-00003 

a WARNING 
1 PINCH POINT HAZARD 

19-00004 

Lh WARNING II 
MOVING PARTS HAZARD 

Can crush or dismember 
hands and fingers. 

Do not operate with 

1 g-00024 
I. Ii 

dh CAUTION 
l Maximum travel speed 40 MPH on paved 

roads, SLOWER speed on other roads. 

10/22/99 
5 
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I”D”STR,ES -... _. 

u 
SAFETY DECALS 

L 

Not all may apply to your equipment - see safety decal placement illustration. 

19-00009 
tI 
11 a WARNING 

~9-00015 

l Jack one wheel at a 
time. 

*Block the other 
wheel, and anchor 
conveyer tail section 
before jacking. 

@Telescoping & 
swiveling wheels are 
the only operations to 
be performed while 
jacked-up 

19.00023 
I, I 

11 dh CAUTION I/ 
Crib machine before operation to prevent 
fatigue damage. Sam22 

19.00006 
, , 

1220 VOLTS 1 
19-00007 
I I I 

t9-00132 

:~ 

) ..,,‘Tirb pressure lcrmt 
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L-l 
CONTROL AND IDENTIFICATION DECALS 

Not all may apply to your equipment. Order replacements by part number. 

19~00008 

[HYDRAULIC OIL RESERVOIR) _. .,. 

19-00041 

*~I 

7 
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c 

1 o/22/99 
8 



m. Part No. Placement WY. 

1 19-00002 On back side of hopper above tail pulley guard 2 

Inside drive guard on back plate 4 

2 IQ-00004 On top of tail pulley guard 2 

On side of drive guard cover 4 

3 19-00001 On both sides of conveyor 12 

4 19-00023 (1) on the outside of each support kg 6 

5 19-00024 On front center of transpori frame 1 



10 



Owner’s Manual (Wash Plant-FMW) 

SAFETY INSTRUCTIONS FOR OPERATION AND MAINTENANCE 

These are peneral safetv consideration-additional orecautions mav be 
necessary to ouerate your eauioment in’ a safe manner. Be certain YOU are 
operatine vour eauioment in accordance with all safetv codes. OSHA rules 

and regulations. insurance reauirements: and local. state and federal laws. 

1. Do not allow anyone to operate the wash plant until he or she has read the owner’s manual and 
is completely familiar with all safety precautions. 

2. Do not allow the following people to operate or maintain the wash plant: 
l Children 
l Persons unfamiliar with the equipment, or unfamiliar with safe operating and 

maintenance procedures for the equipment. 
l Persons under the influence of alcohol, medications, or other drugs that can impair 

judgement or cause drowsiness. 

c- 
3. Make sure everyone is clear of the wash plant before starting the unit during operation or maintenance. 

Never allow anyone to ride on the wash plant! 

4. Do not wear loose hanging clothes, neckties, or jewelry. Long hair is to be placed under a cap or hat. 
These precautions will help prevent you from becoming caught in the moving parts of the wash plant. 

5. Do wear safety glasses, ear protection, respirators, gloves, hard hats, safety shoes, and other protective 
clothing when required. Requirements for personal protective equipment will vary depending upon wash 
plant placement and material to be handled. It is the responsibility of wash plant operators to be certain 
they make use of all necessary personal protective equipment. 

6. Buildup of materials on conveyor pulleys or idlers will lead to belt misalignment or damage. When 
removing such materials, the wash plant and conveyors must be stopped and power controls must be 
locked-out or tagged-out. 

7. The wash plant should not be used to handle materials other than those which were specified as part of 
its design and manufacture. It is the operator’s responsibility to be aware of the wash plant system 
capacities and operate the wash plant accordingly. 

8. Make sure the operator‘s area is clear of any distracting objects. Keep work areas clean and free of grease 
and oil to avoid slipping or falling. 

9. Periodically check all shields and structural members. Replace or repair anything that could cause a 
potential hazard. 

IO. When the conveyors are moving, the material travels at a speed sufficient to cause injury. Do not start 
conveyors until you are certain no one is exposed to the moving parts or to the material being discharged 
from the end of conveyors. 

I or-z/99 
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11. When doing maintenance work on structural parts or repairing any moving parts: 
l Disconnect and lock-out or tag-out all power sources. Know OSHA requirements. 

l When welding is required, disconnect all power sources and connect ground to point 
closest to welding area. 

l Block all wheels to prevent the wash plant from moving, and block any extended 
hydraulic cylinders to prevent them from moving or retracting. 

12. If any safety devices are not functioning properly, do not use the wash plant. Remove it from service 
until it has been properly repaired. 

13. Do not replace components or parts with other than factory-recommended service parts. To do so may 
decrease the effectiveness of the unit. 

14. Do not lubricate parts while the wash plant is running. 

15. Before starting engines within enclosed areas, be certain ventilation is sufficient to avoid buildup of 
exhaust fumes. 

16. Relieve any and all pressure before opening, repairing, or removing any air pressure lines, hydraulic 
lines, valves, fittings, or seals. In the event of an hydraulic line rupture, stay clear of the area until 
pressure has been relieved. Clean up any spilled fluid before performing repairs in the area. 

17. It is the operator’s responsibility to be aware of equipment operation and work area hazards at all times. 

18. Operators are responsible to know the location and function of all controls and indicators, including 
electrical power panels, hydraulic controls, motor controls, incline indicators, fuel and oil level 
indicators, etc. 

19. Operators are responsible to know the location and function of all guards and shields including but not 
limited to drive guards, pulley guards, and nip guards; and are responsible to make certain that all guards 
are in place when operating the wash plant. 

20. Operators are responsible to be aware of safety hazard areas and follow instructions on warning, caution, 
or danger decals applied to the wash plant. Safety hazard areas may include but are not limited to: 

l Pinch points at fold hinge areas 
l Pinch points at fold support areas 
l Pinch points where locking pins are used 

l Electrical control panels 
l Moving parts hazards on drives 

l Moving parts hazards where contact with conveyor belts and idlers is possible 

21. Carefully read through and follow all safety instructions in the vibrating screen information contained 
in section 4 of this wash plant owner’s manual. 

12 



m_----- ~~ 

llleq 
2 - Basic instructions 

INSTALLATION AND MAINTENANCE MANUAL 

FOR NEMALOWVOLTAGEELECTRIC MOTORS 

2.1 - Safety Instructions 

corrosion by contact, motors should not be stored near 
machines which cause vibrations, and avery 3 month 
their shafts should be rotated manually. 

All personnel involved with electrical installations, either 
handling, lilting, operation and maintenance, should be well- 
informed and up-to-dated concerning the safety standard and 
principles that govern the work and carefully follow them. 
Before work commences, it is the responsibility of the person in 
charge to ascertain that these have been duly complied with and 
to alert his personnel of the inherent hazards of the job in hand. 
It is recommended that these tasks be undertaken only by 
qualified personnel and they should be instructed to: 
- avoid contact with energized circuits or rotating parts, 
- avoid by-passing or rendering inoperative any safeguards or 
protective devices, 
- avoid extended exposure in close proximity to machinery with 
high noise levels. 
- use proper care and procedures in handling, lifting, installing, 
operating and maintaining the equipment, and 
- follow consistently any instructions and product documentation 
supplied when they do such work. 
Before initiating maintenance procedures, be sure that all power 
sources are disconnected from the motor and accessories to avoid 
electric shock. 
Fire fighting equipment and notices concerning first aid should 
not be lacking at the job site; these should be visible and 
accessible at all times. 

\ 
2.2 - Delivery 

Prior to shipment, motors are factory-tested and balanced. They 
are packed in boxes or bolted to a wooden base. 
Upon receipt. we recommend careful handling and a physical 
examination for damage which may have occured during 
transportation. 
In the event of damage and in order to guaranty insurance 
coverage, both the nearest WEG sales office and the carrier should 
be notitied without delay. 

Insulation resistance fluctuates widely with temperature and 
humidity variations and the cleanliness of components. When a 
motor is not immediately put into service it should be protected 
against moist, high temperatures and impurities, thus avoiding 
damage to insulation resistance. 
It the motor has been in storage more than six month OI has been 
subjected to adverse moisture conditions, it is best to check lhe 
insulation resistance of the stator winding with a megohmeter. 
If the resistance is lower than ten megohms the windings should 
be dried in one of the two following ways: 
1) 8ake in oven at temperatures not exceeding 194 degree F until 
insulation resistance becomes constant. 
2) With rotor locked, apply low voltage and gradually increase 
current through windings until temperature measured with 
thermometer reaches 194 degree F. Do not exceed this 
temperature. 
If the motor is stored for an extensive period, the rotor must be 
periodically rotated. 
Should the ambient conditions be very humid, a periodical 
inspection is recommended during storage. It is difficult to 
prescribe rules for the true insulation resistance value of a 
machine as the resistance vary according to the type, size and 
rated voltage and the state of the insulation material used, method 
of construction and the machine’s insulation antecedents. A lot of 
experience is necessary in order to decide when a machine is 
ready or not to be put into service. Periodical records are useful in 
making this decision. 

The following guidelines show the approximate values that can be 
expected of a clean and dry motor, at 40°C test voltage in applied 
during one minute. 

insulation resistance Rm is obtained by the formula: 

rT.icKq 

2.3 - Storage 

where: Rm - minimum recommended insulation resistance in 
M R with winding at 40°C 

Vn - rated machine voltage in kV 

Motors should be raised by their eyebolts and never by their 
shafts. It is important that high rating three-phase motors be 
raised by their eyebolts. Raising and lowering must be steady and 
joltless, otherwise bearings may be harmed. 
When motors are not immediately installed, they should be stored 
in their normal upright position in a dry even temperature place, 
free of dust, gases and corrosive atmosphere. 
Other objects should not be placed on or against them. 
Motors stored over long periods are subject to loss of insulation 
resistance and oxidations of bearings. 

In case that the test is carried out at a temperature other than 
40% the value must be corrected to 40°C using a approximated 
curve of insulation resistance v.s temperature of the winding with 
the aid of figure 2.1; it’s possible verify that resistance practically 
doubles every 10°C that insulating temperature is lowered. 

Bearings and the lubricant deserve special attention 
during prolonged periods of storage. Depending on the 
length and conditions of storage it may be necessary to 

Example: 

Ambient temperature = 50°C 
Motor winding resistence at 50°C = 1.02 M R 
Correction to 40°C 

R 40-c = R WC K WC 
R @‘C = 1,02 1.3 
R 40’c = 1,326 Mn 

I 
regrease or change rusted bearings. The weight of the 
rotor in an inactive motor tends to expef grease from 

The minimum resistence Rm will be: 

between the bearing surfaces thereby removing the Rm=Vntl 
protective film that impedes metal-to-metal contact, Rm = 0,440 f 1 
As a preventive measure against the formation of Rm = 1,440 MP 

05 



SAFETY 

INSTALLATION 

The foundation must be solid, level, and must be adequate to support the load. 
Assemble the equipment and connect to foundation according to instructions on Page 3 in the 

Parts Book. 
When lifting equipment for installation, fasten adequate lifting slings to structural members only. 

While the equipment is raised in the air, be certain no one is underneath, or close enough to get hurt if 
the equipment should drop. Always make certain no electric wires are in the area that the lifting boom 
or equipment may contact. 

OPERATION 

Read instructions of the Parts Book thoroughly. 
Wear required safety equipment as specified by U.S. Department of Labor, Occupational Safety 

and Health Administration, Washington, DC. 20210; and the U.S. Department of Labor Mine Safety and 
Health Administration, 4015 Wilson Blvd., Arlington, Virginia 22203; and any other applicable 
governmental agencies. 

Before attempting to start equipment, be certain all bolts are tight, all guards are in place, and 
all tools, scraps and trash are removed from the operating area. Be certain ladders, stairways, 
walkways, and handrails are in proper position and clear of any obstructions for safe movement of 
operating personnel. 

L- 

Do not attempt to lubricate, adjust, or repair equipment while in operation. The equipment 
should be completely stopped and a lock out device should be installed on the power unit before 
personnel attempt any type of maintenance work. 

Inspect the equipment daily for loose connections or defective parts, and replace parts that are 
worn or broken before operating the equipment. 

After maintenance work has been completed, replace all guards before operating. Guards are 
installed for your protection. Do not reach around, over, through or crawl in under them while the 
equipment is running. 

1. 
2. 
3. 

4. 
5. 
6. 

7. 

8. 
9. 

10. 

L-l 11. 

PROCEDURE FOR ASSEMBLY AND OPERATION 

Read safety instructions. 
All bolted connections must be complete and properly tightened. (See Page 9) 
Head and tail pulleys must be in line and securely fastened in place. Troughing idlers must be 
mounted with the arrow pointing in the direction of material flow. For reversing conveyors, 
alternate the idler mounting direction. 
Belt should be properly tensioned. (See Page 17) 
Head and tail shafts must be square with the belt line. 
Remove any tools, bolts, nuts, etc. that may have been left on the belt. Be certain to check 
return side also, as objects may travel over terminal pulleys and damage the belt. Remove any 
grease or oil which may be on the belt, as it will deteriorate the belt, unless the belt is of the “oil 
proof’ variety. 
Be certain all accessories are in place and properly adjusted, i.e.: guards, emergency pull 
cords and switches, zero speed switches, belt scrapers, rubber skirting, counterweights on 
gravity take-up units, flog gates, etc. 
All reducers, chain cases, and hydraulic systems must be filled to proper fluid level. 
Review electrical connections and fusing. Be certain motor line has minimum capacity of 125% 
of motor amperage stamped on name plate. Be certain the proper overload relays (3 pole) are 
installed to prevent damage to the motor if an overload occurs. 
Jog motor to check for proper rotation. IMPORTANT-V-belts or drive connection must be 
removed before motor is tested if there is a backstop on the conveyor. Re-install V-belts or 
drive. Tension V-belts. (See Page 17). 
Be certain the conveyor belt is not rubbing or scraping anywhere; then, run conveyor several 
complete revolutions while carefully observing the operation of all components. 



Normal ODeration 

Under normal operation the bivi-TEC should have sufficient time to 
achieve full operating speed before material is fed to the screen. 
Conversely, during shutdown the feed should be stopped and 
sufficient time allowed for the bivi-TEC to clear of all material 
on the surface(s). If an automated sequential start/stop system is 
employed, check the timing through several start/stop cycles to 
assure the system meets the above requirements. 

The most consistent screening results will be achieved by 
maintaining a uniform feed rate. If practical, a surge system 
should be employed ahead of the screen to smooth out fluctuations 
in the process. The bivi-TEC should then be fed at a uniform rate 
from the surge system. 

4. Maintenance 

Routine maintenance of the bivi-TEC is normally limited to 
lubrication of the bearings of the vibrator shaft and drive shaft, 
and visual inspection of the screen panels and the rubber springs. 

See the detailed instructions for lubrication and inspection 
frequency. 

5. Safety 

The following practices are required for the safe operation of the 
bivi-TEC screen: 

- All protective covers and guards must be in place and correctly 
mounted. 

- Electrical cable must be properly protected and must not make 
contact with any vibrated surface of the screen. 

- Maintenance and lubrication instructions must be followed 
carefully. 

AGGREGATES EQUl.MENT, INC. 

= ~~~~E: 7171 656.6686 
7171 6562131 
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THE NON BLINDING SCREEN 



TEC = binder vibrations TECnology 
THE MODERN ART OF SCREENING 

” The Screen That Starts Where the Others Fail ” 

The bivi-TEC principle : 

A creative combination of proven elements in machine design. 

Flexible screen mats are dynamically tensioned and relaxed by one drive unit. 
While the screen box is accelerated by 3.5 g., the bulk receives up to 50 g. 
So the bivi-TEC screen continues to perform where others fail due to feed 
material that blinds or pegs. With the bivi-TEC principle you can forget all these 
problems. The bivi-TEC paves the way for new applications in screening which 
have previously been considered impossible. 

The drive unit : 

Two types of drives are offered for the bivi-TEC range of screens. The selection 
being determined by size of screen required. Single deck machines up to 2C 
ft. and double deck up to 24 ft. are fitted with the KR type of drive which- 
is activated by unbalanced flyweights on a shaft (circular motion screen). Larger 
screens are fitted with the LI type drive with two rotating unbalanced weights, 
synchronized by rigid gearboxes. 

The vibration is adjusted in both types by the weight setting and the drive speed. 

The floating frame : 

Steel members on the outside of the screen box are connected by cross 
members. Oscillation of the frame, which is similar to a ladder in 
construction, is caused by connection to rubber blocks at screen deck 
Level which, in turn, are activated by the vibration of the screen box. 
The rubber blocks act as the spring elements for the oscillation system 
of the bivi-TEC screen. The screen operates very quietly and little 
vibration is transmitted to the support structure. 

The screen mats : 

The flexible screen mats cover the full width of the screen box and 
are attached to a fixed cross member and to a floating frame cross 
member. The relative movement of both oscillation systems, which 
operate with different amplitudes and the same frequency, produces 
dynamic tensioning, typical of bivi-TEC screens. 



GOOD SYSTEMS ARE SIMPLE 

ir!ww 8 TEC 

GOOD SYSTEMS ARE SIMPLE 

INSTALLATION AND OPERATION 

OF bivi-TEC MACHINES IS SIMPLE : 

To minimize excessive movement during start-up and rundown periods, the 
bivi-TEC screens use shock absorbing hollow rubber blocks for support of the 
screen box. 

Only high quality polyurethane is used to provide the flexiblility and long wearing 
properties of the bivi-TEC screening mats. Replacing the mats without the use of 
bolts is carried out in minutes. 

Capacities of the bivi-TEC screen are the same as conventional screens. Open 
panel area determines output. 

SCREEN APPLICATION AND TESTS : 

The proper bivi-TEC application and sizing must take into consideration the type of 
material, feed gradations, product specifications and moisture content of the 
material. Aggregates Equipment Inc. has testing facilities to assure proper 
application. 

BINDER VARIO SCREENING (BVS) SYSTEM : 

This well proven method of screening panel attachment without the use of bolts 
means that screen panels on the bivi-TEC can be changed quickly. This system 
is known as the Binder Vario Screening System (BVS). 

Method of fixing screen mats 

The screening elements are placed 
into the cross memebers and wedged 
by hammering in the fastener strip. 

Removal of screen mats 

By driving the fastener strip deeper into 
the cross members, the screening 
elements are released. 



.- - 

For additional information and a video of the bivi-TEC, contact : 

GREGATES EQUIPMENT, 
orseshoe 

ola, 
Road, P.O.Box 3 

PA 17540-0039 
: 7171656-2131 
7171656-6686 

* Licensee of BINDER & CO. 

INC. l 

I9 

U.S. PATENTED 
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bivi-TEC@: FOR PROBLEMATIC SCREENING 

In processing technology, it is becoming very important to classify 
raw materials, recyclable materials, and other products which create 
great problems for conventional screens like circular motion screens 
and linear motion screens, etc. 

Problematic Materials Responsible For This: 

a) Fibrous and Moist Materials: 

e.g. Compost Black Peat 

Shredded Metal Wood Chips 

b) High Moisture Materials: 

e.g. Clayey Sand Raw Coal 

Fibrous, matted materials 
entangle the screen mats. 

Result: 

Screening can no longer 
take place in any of these 
cases because the screen 
surface is blocked. 

High-moisture material 
combined with mud, clay, 
or other impurities causes 
a build-up on the screen 
surface. 

AGGREGATES EQUIPMENT, INC. 

LJ' m ;:i!" 7171656.6686 
7171 656.2131 
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bivi-TEC@: BASIC SCREENING SOLUTION 

To ensure good screening, forces higher than normal must be transferred 
to the material to be screened. To fulfil this role in the best 
possible way, Binder & Co. of Austria has developed a solution which is 
as simple as it is efficient: bivi-TEC screens with a dual vibration 
principle from a single drive. The conventional circular vibratory 
screen was the basis for developing the bivi-TEC screens. Even today, 
this circular vibratory screen is the basic oscillating mechanism. The 
special feature of bivi-TEC screens, 
is the dual vibration principle. 

compared with others on the market, 

With the aid of resonance, one drive provides two vibration movements. 
High forces are achieved by expanding and contracting the dynamic screen 
mats. To achieve greater service lives, high-value polyurethane screen 
mats are driven at an expansion adapted to the material to be screened. 

Feed Material 
o-4 mm 

O-2mm 

Feed Material 
O-8 mm 

O-2mm 

AGGREGA TES EQUIPMENT, INC. 
PHONE: 7171 656.2131 
FAX: 7171 656.6666 
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bivi-TEC@ 

Heavy-screenable Bulk 
Material with the best 

separation 

b 
MOVEMENT: 0 

n 

Take a sheet of paper with two hands, 
them and put an object on the paper: 

let the paper hang loosely between 
Then move your hands apart from 

each other. In relation to the speed of your motion, the object will 
eventually hit the ceiling of the room. 

AGGREGATES EQUIPMENT, INC. 
PHONE 7171 m-2131 
FAX: 7171 656.6686 
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bivi-TEC@: PRINCIPLE OF OPERATION 

The bivi-TEC screen provides a functional solution that is simple, 
ingenious, and guarantees non-blinding screen surfaces with the best 
screening performance. Two weights vibrating at the same frequency move 
relative to each other and tension the screen mats. The linear momentum 
of both vibrating weights is adjustable and allows optimum operation of 
the machine. All necessary parameters can be adjusted according to the 
material to be screened before each operation. 

Floating Deck 
Drive Arrangement 

@* I & n 

@ Vibrating weight 1 circular amplitudes adjustable 2a=4-7mm 

0 Vibrating weight 2 ellipse 2a = 12 -18 mm 

0s treen mat expansion or cantractian 
bivi-TEC Screen 
Mat System 

A GGREGA TES EQUIPMENT, INC. 
7171 656.2131 
7171 656.6666 
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bivi-TX@': 

i/ The Drive 

The drive unit is an TEFC motor, 
a V-belt drive, a cardan shaft 
and a shaft with unbalanced 
weights. Only low power input is 
necessary for the fundamental 
oscillation. 

The Rubber Blocks 

The dual vibration principle used 
by bivi-TEC screens results from 
a fundamental oscillation and an 
overlaid vibration. A circular 
or linear movement provides the 
fundamental oscillation, which 
is introduced by a circular or 

‘-, linear vibratory screen. 

The overlaid vibration is 
introduced by the fundamental 
oscillation and performs an 
elliptical movement. 

The Springs 

The screen is mounted on hollow 
rubber springs which have the 
following advantages: 

* Reduce dynamic forces, 
* Operate with low noise, 
* Have peak inflow and outflow 

properties, and 
* Have long service lives. 

COMPONENTS 

AGGREGATES EQUIPMENT, INC. L m :i? 7171656.6606 
7171 656.2131 
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.__ 

2.6 

bivi-TEC@: MATS 

bivi-TEC screens are designed for screen cuts of l-50 mm. The boltless 
attachment of screen mats guarantees gentle screening, rapid changes of 
the screen mats, and revents caking. Approximately 1 working hour is 
needed to change 10 m P of screen surface. 

DISMANTLING 

The screen elements can be 
removed from the carrier by 
driving down the clamping 

c wedge. 

wedge strip 

screen mat 

frame-type carrier 

-- 

A GGREGA TES EQUIPMENT, INC. 
7171 656.2131 
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bivi-TEC@: TYPES AND SIZES / DESIGNATION 

1. bivi-TEC KRL-ED 800 x 3 . . . KRL-ED 2400 x 7: 

Standard machines single deck (ED) based on circular motion 
screen box (KRL) 

2. bivi-TEC KRL-DD 800 x 3 . . . KRL-DD 2400 x 7: 

Standard machines double deck (DD), both decks are real bivi-TEC 
with the typical floating frame. 

3. bivi-TEC KR-ED . . . and KR-DD . . . series: 

These are in principle the same machines, but KR machines have 
the standard spacing of 246 mm of cross members, and the KRL 
types have a spacing of 328 mm. This gives 4 mats per meter 
length on KR machines and 3 mats per meter on KRL machines. 
These machines are used for very heavy loading. 

/ 
\., 4. Protection Deck, Mixed Versions: 

Sometimes the operators want to make one separation only but big 
lumps have to be withheld from the flexible bivi-TEC elements. 
There are two ways: 

a) . Make a real double-decker and fix the upper deck by steel 
blocks instead of rubber blocks and rigid polyurethane 
elements are available to fit the 246 mm spacing and create 
a step flanged deck. This is the expensive way with the 
advantage that the upper deck can be made to a bivi-TEC 
later if needed. Type designation is like for double deck 
versions. 

b) . Make a rigid upper deck with inserted standard frames like 
in conventional screens but with typical bivi-TEC floating 
frame on the lower deck only. We call this the "mixed 
version". Type designation is like single decker bivi-TEC 
but with an S extension after the figure for length (e.g. 
KRL-ED 1300 x 4 S). 

A GGREGA TES EQUIPMENT, INC. 

w FAX: 7171 656.6666 
PHONE 7171 656.2131 







There is a growing need to classify woste materials, row moteriols, semi-finished products, and finished produrts more effectively. 

Conventional vibrating screens and trommel screens are very limited when screening moteriols thot cause a build-up on the screen, which results in clogging or 

blinding of the screen openings. The bivi-TEC wos developed to screen even the most demanding materials. 

The bivi-TEC proves to be the best machine for screening: 

l High-moisture moterials combined with silt, mud, and cloy. l Compost, leafy moteriols, wood waste, and peat moss. 

l lncinerotor ash, trosh, woste coal, clayey sond, ond slag. l Auto shredder fluff, shredded tires, and roofing shingles. 

Dual vibration from o sinole drive is the uniaue feature of the 

bivi-TEC Screen. Two weights, vibrating at the some frequency, 

move relotive to each other which tensions ond relaxes the 

screen mats. The linear momentum of both vibroting 

movements is odiustoble, resulting in open streen surfaces and 

optimol screening performance. 

range of ween mats 10 meer your rpetihr needs. 
Hollow rubber rpnngr reddte dynamic fortes 
ond olloti the rtreen to operate quietly. 

To assure the most effective screening, high-acceleration forces must be transferred to the feed material. The bivi-TEC Screen achieves these high forces by 

dynamically tensioning ond relaxing the flexible screen mots using a duol-vibration principle. Enhanced by resonance, one drive can produce two vibrotion 

movements. The screen box is occeleroted opproximotely Zg’s while the screen mats con receive up to 5Og’s. 

Applications, once iudged impossible, can now be accomDlished with the bivi-TEC Screen. 

0 Rubber block 

@ Hooting deck 

& i 
0 Vibrating weight 

0 Screen mat 



To properly size the bivi-TEC for each individual application, the following 

factors must be considered: material type, feed gradation, product 

, 

ch-’ 

,!cifications, moisture content, and required capacity. 

‘AEI has bivi-TEC machines for testing of your moteriols. 

The bivi-TEC Screens are designed for screen cuts of l-50 mm. The boltles&achment of 

polyurethane mok guarantees effective screening, rapid changing of screen mat, ond 

elimination of clogging. The 13” wide mok offer greater flexibility in tuning the screen to 

achieve the final product-resulting in a lower replacement cost. Approximately one hour 

is needed to change 1 Om? of screen surface. 

INSTAllATlON 

The screen mats are placed into the cross members and locked into pItie by driving in the 

i’ rubber wedge strip. 

DISMANTLING 

l Fine screening of very moist materiol. 

l Disagglomerotes clogging material. 

l Large effedive screen areo-high capacity. 

l Effective in all weother conditions. 

l Flexible-con be adjusted for varying material requirements 

l High-wear-resistant polyurethane screen mok. 

l Rugged construction-long life. 

l less horsepower. 

l low profile. 

The screen mok are released by driving down a corner of the wedge strip, followed by an 

easy pull on the mat. 
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CONVERSION SHEET 

METRIC TO U.S. MEASUREMENTS 

Metric Measurement 

25.4 millimeters 

1 meter = 1000 millimeters 

/ 
.L- j 1 meter 
L 

1 meter 

1 cubic meter 

1 cubic meter 

.9 metric ton 
(1 metric ton = 1000 kg) 

2.2 kg 

U.S. Measurement 

1" 

39.4” 

3.3' 

35.3 cu.ft. 

1.3 cu.yd. 

1 short ton 

1 lb. 

AGGREGA TES EQUIPMENT, INC. 

w FAX: 7171 i56.6666 
PHONE: 7171 666.2131 
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bid-T-EC@: SIZING OF SCREEN AREA 
APPLICATION DATA 

- Kind of material: 
- Feeding capacity: TPH, m'/h 
- Bulk Density: to/m' 
- Moisture of the material: weight % 
- Temperature: F" 
- Shape of grain: ex. crushed, non-crushed... 
- Grain distribution of feed: in % 
- Desired grain fraction: 

SOME PARAMETERS WHICH INFLUENCE THE SCREEN AREA: 

N = regular screening capacity in relation to the task size the bigger 
the mesh size the higher the regular screening capacity. 

F, = free screening area, this is determined by the wire diameter of 
the screen. 

U = oversize grain in % of feed. 
K = small grain size, smaller than half the mesh size 
S = screen-deck factor depending on the number of screen decks. 
M = material-factor depending on crushed or non-crushed material. 
H = moisture-factor 

A screenins calculation application: for example 
Material: Crushed Gravel 
Bulk Density: 1.5 t/mj 
Capacity: 120 t/h, 80 m'/h 
Grain Size: o-5 = 30% 

5-10 = 30% 
10 = 40% 

\ 

80 m?“ih NlO# = 16.9 m'/m'h) 
U = 32 rn' of 80 rn' = 40% = 0.95) 

K = (O-5) = 24 mj of 48 mj = 50% = 1.2) 
F, = wire cloths = 0.56) 

M = crushed material = 0.8) 
S = l.screen = 1) 

{(figures of schedule) 
H (= moisture factor) 0.6-0.95) 

D= N.U.K.F,.M.S. = 16.9.0.95.1,2.0,56.0,8.1= 
= 8.6 mj/m*h 

Screen Area: 48:8.6 = 5.6 m* 
Screen: 1.3 mx 5 m 

AGGREGA TES EQUIPMENT, INC. 
7171 656.2131 
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N % 2 K mm +40 lo-40 -10 

2 6.2 1q 1.02 0.80 2 2.6 1.6 2,4 
3 a.0 16 1.02 0.63 4 5.6 3.2 4.8 
4 Q.6 16 1.01 0.67 6 8.4 4.8 7.2 
5 11.1 20 1.01 0.70 6 11.2 6.4 Q.6 
6 12.3 22.5 1.01 0.73 10 14.0 a.0 12.0 
7 13.1 25 1.00 0.76 12 16.6 9.6 14.9 
B 14.6 27.5 0.99 0.80 14 19.6 11.2 16.6 
Q 16.2 30 O.QB 0.84 16 22.4 12.6 IQ.2 

10 16.9 32.5 0.97 0.88 16 25.2 19.4 21.6 
12 19.2 35 0.96 0.92 20 26.0 16.0 29.0 
14 21.5 37.5 0.96 0.96 22 30.6 17.6 26.0 
16 23.1 40 0.95 1.00 24 33.6 19.2 28.6 
18 24.9 95 0.93 1.1 26 36.4 20.6 31.2 
20 26.9 50 0.91 1.2 26 39.2 22.4 33.6 
25 30.8 55 0.88 1.3 30 42.0 24.0 36.0 
30 34.5 60 0.66 1.4 32 4'4.8 25.6 38.9 
35 38.5 65 0.62 1.55 34 47.6 27.2 40.8 
40 41.5 70 0.7% 1.7 36 50.4 26.6 43.2 
45 44.6 75 0.74 1.Q 38 53.2 30.4 95.6 
50 47.6 80 0.70 2.2 40 56.0 32.0 48.0 
55 50.8 85 0.60 2.6 92 S8.E 33.6 50.4 
60 53.9 90 0.50 3 44 61.6 35.2 52.8 

Constant F, 

Open size [mm1 

Mesh 
Screen 

Grid screens 

standard wires 
heavy duty wires 

Perforated plate 

Constant M 0.95 1.05 0.6 

Feed material coal sand. crushed 
gravel product 

conveying capacity 

separation size 

open area X : 100 

O-IO lo-90 40 

0.60 0.65 0.70 
0.56 0.60 0.65 

0.58 0.62 0.66 

0.52 

0.75 0.80 0.75 

coke iron salt 
ore 

Constant S 1 0.Q 

Oeck upper deck lower deck 
'i-l 1 

AGGREGA TES EQUIPMENT, INC. 

m FAX: 7171 666-6666 
PHONE 7171 666.2131 
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SINGLE-DECK k&vi-TX 

WIDTH ANGLE OF INCLINATION 

AGGREGA TES EQUIPMENT, INC. 

m %:‘: 7171656.6686 
7171 656-2131 
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DOUBLE-DECK bivi-TEC@ 

WIDTH ANGLE OF INCLINATION 

1000 x 5 67 33 40 
I I I 

1300 x 4 79 33 52 

1300 x 5 79 33 52 

1600 x 5 91 33 64 

II 1600 x 6 1 91 1 33 1 64 
I I I 

II 1900 x 6 103 37 75 
I I i 

1900 x 7 ( 103 1 37 1 75 

11 2200 x 6 1 114 1 41 1 87 

2200 x 7 114 41 87 

2400 x 6 122 39 95 

2400 x 7 122 41 95 

H L H L H L 
loo lo0 12O 12O 15O 15O 

107 179 114 177 122 177 

211 220 120 218 132 215 

107 179 114 177 122 178 

211 220 120 218 132 216 

211 220 120 218 132 216 

246 257 138 255 146 254 

246 257 147 255 135 254 

246 295 154 294 170 292 

246 257 147 255 155 254 

144 295 154 294 171 292 

247 257 144 255 160 254 

144 295 154 294 171 292 

A GGREGA TES EQUIPMENT, INC. 

m FAX: 7171 656.6686 
PHONE: 7171 656.2131 
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SPECIFICATIONS FOR bivi-TEC@ SCREENS 

The screen body shall be driven by freely rotating eccentric weights 
mounted on a through shaft supported by two spherical roller 
bearings. Bearing seals shall be external triple labyrinth type. 
The through shaft shall be protected by a tubular enclosure. 

A secondary ladder type frame shall be mounted on rubber isolators to 
the main screen body. The secondary frame shall support and 
incorporate alternate screen crossmembers with provisions for screen 
surface attachments. The alternate screen crossmember not attached 
to the secondary frame shall be attached to the main screen body and 
shall also provide for screen surface attachments. 

The screen surface shall be constructed of highly flexible, high 
tensile strength polymer or rubber material. Screen surface 
attachment shall be by means of flanged panels with one flange of 
each adjacent panel extending into a slotted crossmember with a hard 
rubber wedge strip driven between the panel flanges to provide 
clamping force. When installed on the screen, the screen panels 
shall present a smooth top surface with no projections into the 
material stream. 

The screen assembly shall be driven by a jack shaft provided with two 
V 

U-joints and.mounted by means of pillow block type spherical roller 
bearings. A V-belt drive and Cardan shaft shall connect the drive 
motor and the jack shaft. 

A structural steel support wedge, including jack shaft support and 
adjustable motor mount, shall be included. 

The screen body shall be supported from the wedge by means of 
cylindrical rubber springs. 

The screen shall be supplied complete with a rubber fabric cover and 
a quick release/attachment system. 

The screen shall be completely assembled and test run prior to 
shipment. 

The screen shall be an AEI/bivi-TEC screen as manufactured by 
Aggregates Equipment, Inc. of Leola, PA (717)656-2131 under license 
by Binder & Co. AG of Austria. 

- 

AGGREGA TES EQUIPMENT, INC. 

m ;:i:' 7171 656.6686 
7171 656.2131 
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QUESTIONNAIRE FOR bivi-TEC@ 

Name: 

Address: 

1. Feed Rate TPH Surging TPH 

2. Feed Size Gradation: 

% Moisture 

3. Typical Properties of Feed Material [Strike Out False Statements] 

Bone Dry - Dry - Modest Moisture - Sticky - Clogging - Wet - 

Dripping Wet - Slurry - Slime - Tendency to Build Up - Clayey - 

Other (Specify) 

4. Total Moisture Content 9 0 % on Surface Only 

AGGREGA TES EQUIPMENT, INC. 

m FAX: 7171656.6686 
PHONE: 7171 656.2131 
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6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

Material Description: (e.g. limestone, basaltic rock, lignites, 
sugar, grains, gravel, etc.) 

Types of Material: a) Crushed V 
b) Natural Shaped 
cl Mixture of a and b 

Special Properties of Feed Material: (e.g. temperature, chemically 
active, tendency to decompose, etc.) 

How is Material Fed to Screen? (e.g. belt conveyor, elevator, 
chute, etc.) 

Total Bulk Density Raw Density 

Special Requirements Desired/Necessary? (e.g. dust proof, 
explosion proof, etc.) 

Energy Supply: Voltage Phases Frequency 

Product Size Gradations: 

a) Size b) Special Quality Requirements 

% Oversize Allowed in Underflow 

% Undersize Allowed in Overflow 

Additional Remarks (Drawings of Site, Importance Restrictions, etc.) 

Return Completed Questionnaire to Aggregates Equipment, Inc. 

AGGREGATES EQUIPMENT, /NC. 

m :iZ? 7171 656.6686 
7171 656-2131 
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Klassierung von siebschwierigen Giitern durch dynamische 
Sieberregung 

Grading of “difficult to screen“ bulks by dynamic screen 
excitation 

Es wird iiber eine nemrtige Siebnmschine bertchtet, bei de+ 
die Siebung dwch Spannen und Strecken der Siebmatten 
erfolgt. Kennzeichnendes Merkmal sind zwei iibmlagerte 
Scllt~ingllngsfonnen trnd ein Antriebssystem. das die 
Anpnssmg der Schwngzahl und Schwingweite im Betrieb 
enuiiglicht. Das in drrj3erst JIach geneigter Loge arbeitende 
Sieh hnt six neues Matt~thefestigrr?lgssyslenl. Abschlie&nd 
werden Betriebsergebnisse mitgeteilt. 

Summary 

A new type of screening machine is presented in which 
screening occurs by tensing and stretching of the screen web. 
The characteristic features are ttuo superimposed types of 
oscillations nnd o drivest,stem which permits adaptationof 
oscillatim number and vibration amplitude in operation. 
The screen. operating in an ertremely shallow inclined posi- 
tion. has o new web attachment system. Finally, operation 
results are reported on. 

RCsumd 1. Introduction ‘J 

L’ntrteur nom infonne au mjet d’un nouveau type de nible. Around the turn of the century ideas arose for building 
dam lequel le criblage s’effectue moyenmznt la tension et la screening apparatus in which the screen webs can be so 
distension des Wiles. Lx crib& est coTactPTi.%? oar dnu deformed that the screen o~enines are keot free of cloes. 
.formes d’oscillatiow superp&es et par un syst&& de com- 

. - 

mmrde pennettnnt dhdapter le nombre et l’amplitude d‘os- 
However, these developments attained no practical signifi- 

cillntions au tours du service. Lx nible. qui travaille dans 
cance due to the machine technical problems as well as to 

me position tr& peu inclin@e. dispose d’un nouueau syst&ne 
the materials. For a long time no suitable materials were 

de fi.ration des toiles. Finalemmt, Z‘auteur nous informe des 
available for the screen webs which are subjected to con- 

rPs!dtnts obtenu au cows du service. 
stant deformation. 
The patent literature gives an interesting survey ofthe paths 
taken in this field. - 

Resumen A break-through was achieved by the deformable screens 

Se in@nna sobre un nrtevo tipo de ntdquina cribadora. en la 
crlol el rrihado se lleva a cnbo por la fensi6n y distorri6n de 
Ins telns. La criba estb carocterizada par dos/onws drosci- 
lociones sobrepuestas y UN sistema de accionamiento que 
permite odoptar el ntimero y la amplitud de oscilociones 
dwowte eL wraicio. La criha. que trnbnja en wxo posicidn 
~~u~?~ pore inclinada. dispose denn nueoosistenra defijacidn 
de las t&s. Finalmente.se infonnasobre 10s resultadosobte- 
nidna durante el seroicio. 

1. Einleitung 

Urn die Jahrhundertwende kamen Ideen auf. Siebvorrich- 
tungen N bauen. bei denen die Siebmatten so verformt 
wurden. da!3 die Siebdffnungen van Klemmkom freige- 
halten wurden. Diese Entwicklungen erlangten jedoch 
keine praktische Bedeutung. was sowohl an maschinen- 
technischen Problemen als such an den Werkstoffen gele- 
gen sein mochte. Fiir die Siebmatten, die einer stindigen 
Verformung ausgesetzt sind. standen Iange keine geeig- 
ncten Werkstoffe zur Verftigung. 

known as tension wave screens (Spannwellensiebe) in the 
familiar design. With it. a technically high standard was 
attamed which has proved itself in industrial operation in 
the past years. 
The dynamically excited deformable screen presents a new 
development. 
Beginning with the fact that high accelerations and good 
screening efficiency is achieved by alternately compressing 
and stretching a screen web. a system was developed which 
simply and appropriately evokes screen deformation*). In 
addition. considerable technical advantages arise. 

2. Vibration system 

The vjbration system is explained using a simplified graphic 
illustration. 
The excitor shown in Fig. 1 carries out a circular oscillation 
produced by a rotating unbalance. 
The excitor amplitude is denoted by a and the angular fre. 
quency by Q. 

d’ 

Die Patentliteratur gibt einen interessanten iiberblick iiber 
die Wege, die auf diesem Gebiet beschritten wurden. 

‘1 Th drwlnpmcnt was supported by the “Fnrwhunesbrdrrunlrrond fur die 
Ccwcrbhrhr WindlsR”. 

2 
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Einen Durchbruch ersielten die verformenden Siebe als 
Spannwellensiebe in der bekannten Bauart. Damit wurde 
ein technisch hoher Stand erreicht. der sich in den l&ten 
Jahren im industriellen Einsatt bewlhrt hat. 
Eine Neuentwicklung stellt das dynamisch erregte verfor- 
mende Sieb dar. Ausgehend van der Tatsache. dal3 beim 
abwechselnden Stauchen und Strecken einer Siebmatte 
hohe Beschleunigungen und gute Siebleistungen eraielbar 
sind. wurde ein System entwickelt, das die Siebverformung 
einfach und zweckm5Rig hervon-uft*). Zusatslich t&en 
erhebliche technische Vorteile auf. 

2. Schwin.zsystem 

Das Schwingsystem sol1 an Hand eines Ersatzschaubildes 
erklart werden. 
Der in Bild 1 gezeigte Erreger fiihrt eine Kreisschwingung 
aus. die durch eine rotierende Unwucht erreugt wird. Die 
Erregeramplitude ist mit a und die Kreisfrequenz mit Rvor- 
gegeben. An den Erreger ist tiber eine Feder c und ein 
Dempfungsglied b die Masse m angekoppelt. die durch den 
Erreger in Sthwingung versetzt wird. 

Es handelt sich urn eine erzwungene Schwingung mit har- 
monischer Erregung. und zwar in der Form einer Stiitaener- 
regung. 
Die Erregerfunktion ergibt sich wie folgt: 

u(t) = (I sinQt 111 

T(t) = c u(t) + b Wt) = 
= (c.sinR1+b.n.cosiZtf.u(t) 121 

Nach Division der Gleichung durch m und Einfuhrung des 
DBmpfungsgrades und der Eigenfrequent erhalt man fol- 
gende Differentialgleichung: 

2 + 2 h,, * + wf x = w. (m, sin Qt + 2 OS2 cos Rt) u 131 

Hierin sind: 

Eipenfrequenz wn = 5 
J m 

b Dampfungsgrad 39 = Y 
2)GE 

Auf den L5sungsansat.z fur die Differentialgleichung sol1 
hier nicht weiter eingegangen werden. 
Die Losung der Differentialgleichung. die den Schwingweg 
x(t) der Masse m als Funktion von m, der Federkonstante c, 
Dampfung b und den Erregerdaten Q und a(t) ausdrtickt. 
lautet wie folgt: -+ 
x(t) = 1/1+4. [cl-Ir~f+rt9+*1 . o(t) i41 

Der Phasenverschiebungswinkel c ist 

I51 

A spring c and a damping element b are used to couple the 
excitortothemassmwhichissetinvibration bytheexcitor. 
It is a forced vibration with harmonic excitation in the form 
ofan excitation ofthe screen supports. 
The excitor function is as follows: 

u(t) = n sinQt 

f(t) = c u(l) + b u(t) = 
= (c sin Rt + b. R. cos Rt) u(t) 

III 

121 

Upon division of the equation by m and insertion of the 
damping coefficient and the natural frequency, the fol- 
lowing differential equation is obtained: 

f + 2 r9w,, % + wz x = 0~~ (to, sin Rt + 2 190 cos Pt) u 131 

In it are the 

Natural frequency (1~~ = 

b Damping coefficient B = - 
2fTtG 

The method of solution of the differential equation will not 
beexplained in further detail here. 

The solution to the differential equation which expresses 
the displacement x(t) of the mass as a function of m, the 
spring constant c. damping b and the excitor data P and aft) 
is as foliorvs: I 

2 
x(t) = f-. Ill+)* + 4 J9*n*j n(t) 

The angle of phase difference p is 

I41 

1.7 

when jr is the ratio oftuning z 
“‘<, 

Themagnification function is ofinterest. it is theratioofx to 
a and hence expresses the relative motion between the 
excitor and the mass. The magnification function is 
enclosed in the above solution to the differential equation; 
Fig. 2 shows the magniiication functions for several 
dampingcoefficients. 

3. Screening machine 

3.1 Description of model 

Prior to the actual description of the machine. an account of 
the machine vibration system and its type of functioning is 
given on a model. 
The machine casing is set into circular vibration by the 
excitor. The mass m is led and fastened to the case by a 
rubber mounting and can perform a vibration in only one 
degree of freedom. -i.e., a linear vibration relative to the 
screen casing. The screen web (cloth) is between.the 
machine casing and the mass m and it is compressed and 
stretched only by the relative motion between mass and 
case. 

3.2 Description of the machine 

The machines are designed as circular vibrators. Due to the 
superposed vibration system and for exact introduction of 
support excitation it is necessary to design the fundamental 
structure in especially vibration rigid form. 
The transverse supports are led through the side walls of the 
machine and together with their outside connection rods 
they form the vibrating mass. 
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Rubber mountings are employed for the sprmg and gwding 
element< 
Tuning of the machine occurs such that the vibratmn 
system: machmecase-supportspringshasitsoperatingcon- 4 
dition well above natural frequency, while the second 
system consisting of the mass of the transverse supports 
plus the connection rods and the rubber mounting springs 
runs at almost natural frequency 
Tuning of the machine can occur by the mass as well as by 
the rotational speed. 

3.3 Operation behaviour 
As already mentioned. t\vo types of vibration arise in the 
machine. The circular vibration and parallel to it linear 
vibration which presents itself as a shallow ellipse to the 
resting observer. 
Especially good conveyance behaviour is obtained due to 
the sunernosition of these two vibrations. Below an inch- 
natron-of g0 the conveyance velocity is 0.25-0.30 m~s. a value 
which brings good results in screening. 
As Fig. 2 shows. the vibration amplitude of the transverse 
supports can be adjusted by the rotational speed. Here the 

Van interesse ist die VergrdBerungsfunktion. die das Ver- driving motor. a three-phase short-circuited rotor, is 
heltnis van x zu a und damit die Relativbewegvngtwischen adjusted using a frequency changer. 
Erreger und Masse ausdrirckt. Die Vergr65erungsfunktion 
1st in der oben angeftihrten L6sung der Differentialglei- 

The practical significance ofthis construction feature can be . .._-.._--. . . . “_“,.” -.-- _ .-.. _ --_-.- ~_.. I- 

chung enthalten: in Bild 2 sind fur emige DBmpfungsgrade 
demonstrated by the screening of brown coal. ~LCY VJ the screening of brown coal. 

die VergrBBerungsfunktionen dargestellt. When the moisture content of argillaceous brown coal Lure content of argillaceous brown coal 
increases due to climatic conditions it tends stronelv o climatic conditions it tends stronelv 

3. Siebmaschine 

3.1 Modellbeschreibung 

o_ 
towards adhesion. Higher accelerations are necessary in 
order to loosen-up the material layer lying on the screening 
machine and thus to permit screening. The rotational speed 

Vor der eigentlichen Maschinenbeschreibung sol1 zunachst m increasedon theadjustingpotentiometerofthefrequency 
das Schwingsystem der Maschine an einem Model1 in semer changer: in addition to a higher rotational speed the 
Funktionsweise beschrieben werden. vibration amplitude of the transverse supports also 

Der Maschinenkasten wird durch den Erregerin eine Kreis- 
increases corresponding to the magnification function. 

schwingung versefzt. Die Masse m ist am Kasten mitt& Hence, the screen webs are more intensely stretched and 
adhesive or higher bulk layers are loosened-up. 

d 
Schubpummigefrihrtund befestigt undkanneineSchwng- 
bewegung in nur einem Freiheihgrad. d.h. eine lineare However. in the case that the screening material is dry. and 
Schwingung relativ zum Siebkasten. ausftihren. Zwischen no appeciable adhesion takes place between the grains, the 
drm Maschinenkasten und der Masse m befindet sich die high acceleration values would be detrimental to the 
Siebmatte. die nun durch die Relativbewegung zwischen scree”i”k Process. 
Masse und Kasten gestaucht und gestreckt wird. 

3.2 Maschinenbeschreibung 

Die Maschinen werden als Kreisschwinger ausgeftihrt. 
Durch das uberlagerte Srhwingsystem und turexakten Ein- 
brmgung der Sthttenerregung ist es notwendig. die Grund- 
konstruktion besonders schwingsteifauszuftihren. 
Durch die Seitenwangen der Maschine werden die Quer- 
trager durchgefuhrt. die gemeinsam mit ihren au5enlie. 
aenden Verbindungsstangen die mitschwingende Masse 
bilden. k-- cwmm ICI \SI~~A~TE Ibt 
Als Feder- und Ftihrungselemente werden Schubgummi RUBBCI) mmTiNx SCREEN cm” 

RndJ: ~rh\~,nlmndr,* 
verwendet. PIG s- “ibrall”” nlndd 
Die Abstimmung der Maschine erfolgt so. da5 das 
Schwingsystem Maschinenkasten-UntersMtrungsfedern 
semen Betriebszustand weit riber der Eigenfrequenz hat, 
nahrend das zweite System. bestehend aus der Masse der 
Quertrager plus Verbindungsstangen und den Schubgum- 
mifedern. nahe der Eigenfrequenzl&ft. 
Die Abstimmung der Maschine kann sowohl CiberdieMasse 
als such tiber die Drehzahl erfolgen. 
3.3 Betriebsverhalten 
Wie schon erwlhnt. treten bei der Maschine awei Schwin- 
gungen auf. Die Kreisschwingung und parallel dazu eine 
lineare Schwingung, die sich vom ruhenden Beobachter als 
f&he Ellipsedarstellt. 
Dwch die Uberlagerung diener beMen Schwingungen wird 
ein besonders gutes Fdrderverhalten erreicht. Unter der 

ng vnn betrlgt !rgeschwind 
0.25- 0.30 m/s. ein Wcrt. der bei der Siebung gute Erfolge Rild 4: Sirhm.r.h,nr 1.3 I ‘ m 
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Wie Bild 2 r.eigt. le!3t sich die Schwingweite der Querttiger 
fiber die Drehzahl reeeln. Dabei wird derAntriebsmotor.ein 
Drehstromkurzschl;hl8ufer. iiber einen Frequenzwandler 
geregelt. 
Die praktische Bedeutung dieser ko&ruktiven Eigenart 

c kaon an Hand der Siebung van Braunkohle erlautert 
werden. 
Wenn die Feuchtigkeit der lehmhaltigen Braunkohle wit&. 
rungsbedingt runimmt. neigt sie stark zum Kleben. Urn die 
auf der Siebmaschine liegende Materialschicht aufzu- 
lockern und damit eine Siebung au ermbglichen, sind 
hiihere Beschleunigungen notwendig. Die Drehzahl wird 
am Stellpotentiometer des Frequenzwandlers vergrbBert: 
zus8tzlich zur hijheren Drehzahl nimmt dann die Schwing- 
weite der QuertrOger entsprechend der Vergn%emngs- 
funktion zu. Die Siebmatten werden damit intensiver 
gestreckt.und klebrigeoderhoheMaterialschichtenwerden 
aufgelockert. 
Ftir den Fall. da8 das Siebgut jedoch trocken vorliegt und 
keine erwahnenswerten HaftkrXte rwischen den Kfirnem 
vorhanden sind. wiren die hohen Beschleunigungswerte 
dem Siebvorgang ablrtiglich. 
Dns Siebgut wiirde zu weit geschleudert. damit au rasch 
gefiirdert und beftinde sich die meiste Zeit oberhalb des 
Siebdecks und nicht am Deck. wo letztendlich dereigentli- 
the Siebvorgang statttindet. 
Filr diesen Fall wird die Drehzahl zuriickgenommen und die 
Beschleunigungswerte dem Siebgut angepa5t. In gleicher 
Weise kann natiirlich such aufSchwankungenderAufgabe- 
menge reagiert werden. Ubereine automatische Anpassung 
tier Schwingdaten an die Aufgabebedingungen wird an 
anderer St&e berichtet. 

3.4 Siebmatten 

Einen wesentlichen EinfluB auf den Betrieb haben die Sieb- 
matten. Sowohl die Auswahl des geeigneten Werkstoffes 
als such die richtig dimensionierten Siebijffnungen und die 

L Mattenbefestigung sind fiir den wirtschaftlichen Indu- 
strieeinsatz wichtige Kriterien. 
Die Siebmatten unterhegen einer stindigen Biegewechsel- 
beanspruchung sowie einer Dehnung. da sie beim Aus- 
srh~~ingenderQuertr~gernirhtnurgestreckt,sondernauch 
gedehnt werden. Zusstslich sind sie je nach Art des Sieb- 
gutes einer mehr oderweniger starken Verschlei!3beanspm- 
chung ausgesetzt. 
Ilochwertige Polyurethanwerkstoffe entsprechen diesen 
Anforderungen. 
BezUglich der Mattenbefestigung wurde ein bewshrtes 
System adaptiert, das bei Kunststoffsiebpaneelen seit 
einiger Zeit mit groRem Erfolg anpewendet wird. 
Die Matten werden in die hinterschnittenen Quertrager 
mittels einer Kunststofileiste geklemmt. 
Die vom Siebgut betihrte FlPche ist damit frei van 
Srhrauben und Bhnlichen Refestigungselementen. die den 
Materialflul3 hemmen und dem VerschleiR oder der 
Anbackung van klebrigem Material eine AngriffsflHche 
bieten. 

4. Snhwingsystem -Maschine, kritischerl’ergleich 

Das im zweiten Abschnitt beschriebene Schwingsystem hat 
fair die Maschine begrenzte Ctiltigkeit. Obwohl es Mr die 

f 

maschinentechnische Auslegung des Schwingsystems 
anaewendet werden kann. ist seine Anwendbarkeit bei 
iJberschrciten einer Schwingweite. die der Matten- 

I 
strrckung entspricht. nicht mehr vdllig gegeben. Das 
Dehnen der Siebmntten ist acts siehtechnischen Gtinden 
erwimscht, da dadurch Klemmkorn aus den SiebBffnungen 
lrichterausgetragen wird. 
Bcim Drhnen wirkt die Siebmatte gleichzeitig als Zusatz- 
feder. die aich zwischen dem Siebkasten und den frei- 
srhwinpenden Quertrraem betindet. Im Augenblick. in 
dcm dir Siebmatte als Zusatzfeder eingreift. 5ndert sich die 

The screening material would be slung too far. thus con- 
veyed too quickly and would mainly be above the screen 
decks. on which the actual process takes place. 
For this cast the rotational speed is reduced and the acceler- 
ation values are adapted to the screening material. Ofcourse. 
fluctuations of input amount can be responded to in the 
same way. At a later point the automatic adaptability of the 
vibration data to the input conditions will be reported on. 

3.4 Screen webs 

The screen webs have an essential influence on operation. 
The choice of suitable material as well as correctly dimen- 
sioned web openings and web attachment are important 
criteria for economic industrial employment. 
The screen webs are subjected to constant reverse bending 
stressaswellastoexpansion becauseduringvibrationofthe 
transverse supports they are not only stretched but also 
strained as well. In addition. depending upon the type of 
screening material they are also subjected to more or less 
wear. 
High quality polyurethane materials meet these require- 
ments. 
Regarding web attachment, a reliable system was adapted 
which has been employed for some time with synthetic 
screen panels. 
The webs are clamped in the transverse supports, which are 
cut in the rear. by a synthetic strip. 
Hence. the area in contact with the screening material is free 
from screws and similar attachment elements which hinder 
material flow and offer a surface for wear or packing of 
adhesive materials. 

4. Vibration system--machine. critical comparisons 

The vibration system described in the second part has 
limited validity for the machine. Although it can be 
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Eigenfrequenz des Systems. es entsteht eine pseudoharmo- 
nischeerzwungene Schwingung. 
Zur Berechnung dteser Schwingung sind in der Literatur 
graftsche Verfahren zu tinden. Die EDV-unterstutzte nume- 
rische Mathematik lPl3t such andere Berechnungsmdglich- 
k&ten au. 
Bild 7 zeigt die Darstellung der Schwingungen. die mit 
einem Rechenprogramm ermittelt und mittels Plotter dar- 
gestellt wurden. 
Ein Vergletch t-nit gemessenen Werten zeigt eine gute Uber- 
einstimmung: vorhandene Differenzen sind zum Teil darin 
begriindet. da!3 die Dampfungswerte - insbesondere der 
Dampfung durch das Siebgut - schwierig zu erfassen sind. 

Es kann aber durchaus festgestellt werden. dab die erarbei- 
teten Berechnungen den Anforderungen der Praxis ent- 
sprechen. 

5. Schlugfolgerung 
Als Ergebnis der Entwicklung konnen folgende Aussagen 
gemacht werden: 
- Die dynamisch erregte Siebmaschine hat aufgrund der 

beiden tiberlagerten Schxvingungen ein sehr gutes 
Forder- und Siebverhalten such bei extrem siebschwie- 
rigen GQtern. 

- Durch die flache Neigung der Siebmaschine ergibt sich 
nicht nur eine geringe Bauh5he, sondem die Sieboff- 
nungen bieten sich such dem Siebgut fast in der Nortnal- 
projektion an. was aus einer genaueren Oberein- 
stimmung van Maschenweite und TrennkorngroDe 
result&t. 

- Die durchgehend glatte Siebfllche ohne in den Mate- 
rialflut3 ragende Befestigungsteile verhindert ein 
Anbacken van Material und gewahrleistet durch das 
patentrechtlich geschutzte Befestigungssystem einen 
einfachen und raschen Austausch van Siebmatten. 

- Die dynamische Erregung erm6glicht eine Anpassung 
der Mattendehnung an die Art und Menge des Aufgabe- 
gutes und IBBt eine Automatisierung des Siebbetriebes 
erwarte? 

Abschlieb i sollen noch Leistungsdaten und Trenner. 
folge angefunrt werden. 
5.1 Siebungvon Rohbraunkohle. feucht aus dem 

Tagebau 
Siebfliche: 1.3x4m 
Neigung: 5’ 
Maschenweite: 12 x 12 mm 
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employed for machine technical design of the vibration 
system its employment is no longer fully given when a 
vibration amplitude is surpassed which corresponds to the 
web stretching. Stretching of the screen web is desired for 
screen technical reasons because clogging grain is thereby 
more easily removed from the screen openings. 
In stretching. the screen web at the same time acts as an 
additional spring which lies between the screen casing and 
the freely vibrating transverse supports. At the moment in 
which the screen web comes into action as an addjtional 
spring. the natural frequency of the system changes, a 
pseudoharmonic forced vibration arises. ii 

For calculation of this vibration graphic methods can be 
found in the literature. Computer supported numerical 
mathematicsalsopermitsotherpossibilitiesforcalculation. 
Fig. 7 shows the presentation of the vibrations determined 
by a computer program and presented by a plotter. 
A comparison with measured values shows good corres- 
pondence: differences present are partly due to the fact that 
the determination of damping factors. especially damping 
by the screening material. are difficult to register. 
But. it can be positively established that the determined cal- 
culations correspond to the requirements in practice. 

5. Conclusion 
The following statements can be made as a result of the 
development. 
- The dynamically excited screening machine has very 

good conveyance- and screen behavior. even with 
extremely difticult screening materials. due to the two 
superposed vibrations. 

- Due to he shallow inclination of the screening machine 
not only a minimal construction height is obtained, but 
also. the screen openings are offered to the screening 
material almost in normal projection which results from 
an exact correspondance of web mesh and separation 
grain size. 

- The continuously smooth screen surface without 
attachment parts projecting into the material flow pre- 
vents caking of material and by the patented attachment 
system insures simple and quick exchange of screen 
webs. 

- Thedynamicexcitationmakespossible theadaptationof ii 
web stretching to type and amount of input material and 
lets automatisation of screening operation be expected. 
Finally, efficiency data and separation results are listed. 
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Aufgabe: t/h 48.0 91.1 
Maschinendrehzahl: Ulmin 550 660 
< 10mmAufgabe: GC3V.-% 9.5 17.9 
< 10 mm iJberkom: Gem..-% 1.2 3.6 
> 1Omm Unterkorn: GWJ.-% a,4 12.9 
Siebgtitegrad: 85.8 80.4 
Unterkornausbringen: Gew.-% 86.4 82,6 

Bei der Steigerung der Aufgabemengevon 48 t/h auf91.1 Wh 
- also beinahe auf das Doppelte - wurden gleichzeitig die 
Motordrehzahl und damit die Schwingdaten des Siebsy- 
sterns erhijht. Damit konnte mit stark gestiegener Aufgabe- 
leistung annghemd der gleiche Siebeffekt erzielt werden 
wie bei der urspriinglichen Auslegeleistung. 

ii 5.2 Siebung van russischer Rohsteinkohle, 
FeuchtiEkeitsgehalt 14 Gew..% 

SiebflBche: 0.8 x4 m 
Neigung: 5’ 
Maschenweite: 6 x 6mm 

Aufgabemenge 9.3 WI 
c 5 mm Aufgabe: 98 Gew..% 
< 5 mm fjberkorn: 69 GeW.-% 
> 5 mm Unterkorn: 86.7 Gew.-% 
Slebgiitegrad: 69.1 
Lrnterkornausbrinffen: 94.2 Gew.-% 

5.3 Siebungvon Rohmagnesit. 
Feuchtigkeitsgehalt 7.3 Gew.-% 

SiebflBche: 0.8x4m 
Neiguqe: 5” 
Maschenweite: 5 x 5 mm 

Aufgabemenge: 7.1 t/h. 
Der feuchte Magnesit ist extrem klebrig, die Aufgaben- 
stellung besteht darin. den Anteil< 2 nun soweit als mBgIi& 
m reduzieren. 

5.1 Screening of raw brown coal. moist. from 
strip mining 

Screen surface: 1.3 x 4 m 
Inclination: 5” 
Mesh width: l2x12mm 

IllPUt: t’h 48.0 91.1 
Machinerotationalspeed: nmin 550 660 

< 1Omm input: % weight 9.5 17.9 
< 10 mm oversiz: “is weight 1.2 3.6 

> 10 mm undersize: “b weight 8.4 12.9 
Screen quality level: 85.8 80.4 

Undersizeoutput: ‘” weight 86.4 82.6 

When increasing the input amount from 48 t’h to 91.1 t’h, 
hence almost doubling it, - the motor rotational speed and 
also the vibration data of the screen system are simultane- 
ously increased. With this, almost the same screening effect 
could be obtained with highly increased input efficiency as 
with the original delivery capacity. 

5.2 Screening of Russian raw hard coal. 
moisture content 14% weight 

Screen surface: 0.8 x 4 m 
Inclination: 5' 
Mesh width: 6x6mm 

Input amount: 9.3 t/II 
< 5 mm input: 98 % weight 
c 5 mm oversize: 69 % weight 
> 5mm undersize: 86.7 % weight 
Screen quality level: 69.1 
Undersizeoutput: 94.2 % weight 

5.3 Screening of raw magnesite, 
moisture content7.3 % weight 

Screen surface: 0.8 x 4 m 
Inclination: 5’ 
Mesh width: 5xSmm 

Input amount: 7.1t/h 

The moist magnesite is extremely adhesive, the task is to 
reduce the portion C 2 mm as much as possible. 
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bivi-TEC - THE NEW SCREENING TECHNOLOGY 
Translation by J.Aigelsreiter from a paper 
oublished in TiZ-Fachberichte Vol.109INo.3 1985 
========================5======================== 

The screening of hard-to-scr,een butk material requires special 
precautions. Hard-to screen means that with machines of oonven- 
tional design, i.e. linear vibrating or free vibrators a.s.o., 
those bulks are impossibly or insufficiently to separate in a 
technically unsatisfying range. The reasons are found in the ma- 
terial features that result from moisture, adhesive components, 
particle-shape or other properties that cause blinding on stan- 
dard design machines or prohibit reasonable screening at all. 

With the recently developped screening machine it is possible to 
separate those so called hard-to-screen materials perfectly and 
additionally to accomodate the screening machine to the particu- 
lar material behaviour. The function of the machine is explained 

by fig. 1. The screen trough is a circular vibrator but only 
every second cross member is coupled to the side walls and makes 
the circular oscillation. 8 t e ween those fixed cross members are 
the freely oscillating cross-members coupled to the trough via 
spring elements performing a linear respectively elliptic oscil- 
lation. The freely oscillating members are coupled to each other 

by longitudinal members and that ladder forms an oscillating 
frame. The screen mats are mounted between the fixed and the 
freely vibrating members. The adjustment of freely oscillating 
parts, spring elements and circular vibration is made for ma- 
gnifying the oscillation amplitude of free members compared to 
the circular vibration of the trough with it’s members. That 
creates a relative movement and this is responsible for the al- 
ternating slackening and tensioning of the mats. When tensioning 
the mats we can notice high accelleration forces up to 50 gravi- 
ty while the machine itself has to bear only 2 - 3 gravity, With 
the high accellerations we get the break up of agglomerations 
that enables a screening process. The mats itself are slightly 
stretched during tensioning phase and by this the frames bet- 
ween the ooeninqs slim somewhat and entraooed qrains can escaoe. 
The practical experience shows that even 
coke or slag that have a strong tendency 
nings depart from the mats absolutely. 

FRlSCHWlNBENI - ST4RR smE- 
FIXED SCREEN CLOTH MSlENMt 

\SlEBPfATTE lb) 
WBBER MCWTlHjS SCREEN CLOTH 

Fit ) : Vibration model 

Fig.4 Amplification V esa function of tuning 
(Damping coelcitnt is parameter) 

bulk materials like . 
to stick in the ope- 
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As mentioned before, the crossmembers that hold the screen- 
mats perform two different kinds of oscillations. This also has 
zfparticular effect on transport features. With an inclination 

5 - 10 degr. sufficient conveying activity is given, and the 
construction height can be limited compared to other systems. 
The oscillation amplitude of the crossmambers can be controlled 
very exactly by tuning the speed of the drive motor. Fig.2 shows 
the magnification that is the relatio between circular and li- 
near vibrating crossmembers related to motor speed resp. ad- 

which can 
control- 

in a case 

justment of the machine. The speed of the drive motor, 
be a standard 3 phase a-c. motor is set by a frequency 
ler The practical importance of this feature is shown 

from industrial application. 

Such a screening machine initially designed for 60 tph . . . . __. feed of 
adhesive iignites achieves an efficiency of 85 o/o. When feed 
capacity is increased to 90 tph, say 1.5 times nominal, the tu- 
ning up of machine’s speed from 550 rpm to 660 rpm can maintain 
practically same efficiency. In reverse case for dry, non adhe- 
sive coal the reducing of speed also grants the excellent accu- 
racy. 

A really important contribution to the screening machine are the 
screening mats. Their design essentially influences the effi- 
ciency and the I ifetime and therefore the operational cost,uhich 
means a lot to the operator. As the mats are exposed to a perma- 
nent reversed bending stress, to a tension load and additionally 
to the wear by screened material, only high valued and specially 
manufactured plastics remain in competition. Considering the 
fixation a system that overcame elements like bolts, clamps 
a-s-0. was selcted and fig. 3 shows a section that explains the 
mounting by rubber clamping strip. As the entire screen surfaces 
is even and contains no metal parts a safe protection from clog- 
ging of material is given. The mounting and dismantling of 
screen mats can be done with the most simple tools and requires 
almost no time. Fig. 4 shows the mats mounted in a machine. 

The shown features and the available experience in industrial 
application give a machine that due to it’s numerous possibili- 
ties and to the simple and maintenance free design can apply to 
screening problems hardly ever solved until now. 
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R.Reder: 
“NEW DEVELOPMENTS IN SCREENING TECHNOLOBY’ 

Translation by BVl/Aigelsreiter from a paper published in Berg- 
u. Huettenmaennische Honatshefte vereinigt mit Hontan-Rundschau, 
Springer-Verlag, 1985. 

1) General 

There is rarely any mineral rau material that can be benefici- 
ated and thereby prepared for further use without separation in 
size fractions, i.e. screened in the course of it’s process. 
It is not to present the screening step as a key-unit in pro- 
cessing but it can be said that this section plays an important 
role. 

Considering the processing of mineral products, screening can 
be seen for various purposes: 

- making size fractions for final products as e.g. in sand and 
gravel preparation 

- providing size fractions for further sorting units e-g. se- 
paration by gravity 

- classification and separation simulaneously in one step as in 
used glass treatment or phosphates beneficiation where scree- 
ning can be related to the selective comminution as a sorting 
process 

- I iquid-sol id-separation as in dewatering 

2) Reauirements on screenino machines 

According to the function that a machine has to perform, the 
requirements are different. A closer look shows that the dif- 
ference rather apears in technical details like vibration data, 
type of screen cloth a-s-0. The requirements are mainly domina- 
ted by three elements, (fig. 1, finer framed inserts). 

- Requirements related to raw materi al 

- Requi rements ret ated to operation mode 

- Requirements related to process target 

This also are the viewpoints to decide and evaluate new develop- 
ments - not only in screening technology. 

2.1) Reaui n ceme ts related to raw material 

The influence of the raw material shall be shown by two exam- 
ples. 



In coal mining the screening technology often is challenged by 
new targets when finer and more humid raw coals are produced by - 
changed stoping methods. 

For concrete gravel production more clayey deposits have to be 
mined due to the lack or expiration of better sources. Addi- 
tionally the buildings-industry sets higher quality standards. 

Besides of that one should mention that completely new raw ma- 
terials appear to screening techno logy from sources that have 
no direct connection to mining but result from recycling, from 
remining of shales deposits and from waste material processing. 

Fig. 1: 
------_ 

Requirements on screening math i nes 

and development tools. 

V 

2.2) Beouirements on screeni-- 

The requirements that derive from the operation mode can be 
summarized as follows: 

- High availability, that means longer life-time of wearing 
parts, rigid and mechanically insensible machine design. 

- Low and predictable downtimes reached by easy changing of 
wear parts. 

5. Few and simple maintenance and cleaning work. 

- Advantegeous design referring to operation and environment 
as noise and dust emmissions. I 

- Machine automatization. 
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An application for machines under extreme duties is the scree- 

ning of hot sintered ores. Bulk temperatures of 800-850 C-grades 
extremely abrasive material and a 24 hrs. service put highest 
requi rements on the machines. 70 o/o of the maintenance cost in 
this field is caused by wear. 

An analysis showed three essential factors influencing the life- 
time: 

- the construction material itself 

- the design of the screen plates and 

- the operation mode 

The requirements put on construction material are the following: 

- heat resistance up to 850 grad C 

- creep resistance under vibrating conditions 

- toughness against shock 

- hardness against wear by abrasion and 

- possibility to repair cracks 

Materials were developped that apply with Cr-contents of 
20 - 25 o/o, Ni-contents in the range of 7 o/o or according 
Ho-contents. They are available in cast or in build-up-weld 
qualities. 

The wear problem shows not only in the form of plates thinning 
and therefore reduced strength. 
The fine material passing the screen openings causes wear on 
the holes’ walls and that enlarges the openings. To make most 
efficient use from the wear material one has to dimension it’s 
thickness that way that the limiting criterias enlargening of 
openings and arriving at strength minimum appear simultaneously 
in timely close related terms. 

This naturally applies for other wear materials also e.g. Poly- 
urethane screens (fig. 2). The element had been used on a ma- 
chine for crushed rock. 50 / o o of the body were consumed, the 
strength was no longer given and the same time the openings had 
enlarged from 28 mm to 33 mm. In this case the element was 
changed after 3000 operation hours corresponding to a through- 
put of 800.000 tons. 

Fig. 2: 
------- 

Polyurethane screenplates 

new and worn 



. 2.3) bauirenents related the nrocessina tarort, 

The process requirements represent the widest range of challen- 
._ ges for the development. V 

The three targets: - cutpoint 
- screening efficiency 
- screen i ng capacity 

are so closely related to each other that they can be discussed 
together only. Finer intergrowth requires finer cutpoints. With 
cutpoints at small mesh sizes the separation efficiency usually 
decreases or the specific throughput capacity is louered to an 
uneconomic dimension. Referring to capcity of machine-units we 
notice a tendency - and the German bituminous coal mines show us 
this way - to execute the preparation plants in mono-lines with 
accordingly high capacities. 

Jobs in screening that were done by wet screening with spraying 
water ten years ago, now have to be done wi th not more than the 
natura I moisture of the material due to increasing cost for wa- 
ter and due to improving regulations for environment - and water 
protection. Natural moisture means that the bulk appears with a 
humidity that lets the fine sizes agglorerate by adhesive for- 

ces. Reasonably this specific uater content is called the criti- 
cal aoisture. And the moisture content undergoes variations that 
are not constant but depend on weather and seasons. 

As drying is very cost-intensive and bears environmental pro- 
blems like dust emissions, the problem to screen the moist 
material has to be solved or at least screening has to be done 

4 

as far as to prepare for a minimum water consumption in later 
processing steps. 

In some openpit mines the hauled material also is uettened 
to prevent dust escape and instal lation of dedusting equipment 
but nevertheless then the expense for moist screening has to be 
borne. 

3) Develooment of screenina machines 

This new requi rements that are put on the screening math ines are 
met with the follouing provisions (fig. 1 double framed inserts) 

- use of new construction materials 

- precautions in design 

- improved and new screening technologies 

This provisions are explained in examples below. 

3.1) S;onst 
. 

ruction naterlals 



The reduction of vibrating frequency by 2’5 o/o rasp. reducing 
the speed from 1000 rpm to 750 rpm brought doub I e the I if l 

time of screenplates in a sintaring plant. This shows the way 
to design machines with lowest possible speeds. To keep the 
necessary accelleration value for screening efficiency in the 
said case the amplitude had to be increased from 10 to 18 am. 

Amplitudes in this range can be reached with resonance machines. 
For free vibrators with linear vibrations, also known as geared 
screens, extremely heavy exciters had to be designed. 

3.2) Precautions in destan, * . 

The design progress in screening machines targets bigger units, 
increase of operational safety and ease of maintenance. 

As the most screening machines represent oscillating systems, 
the magnification in design finds it’s limits. The stressing of 
the constructive parts, specially the cross-members result in a 
maximum of 4,s m width for the machines. For special applica- 1 
tions ue find machines 5.5 III wide but this can be seen as really 
rare special designs. 

Machine lengths of 9 m have been built for years with resonance 
machines. For other oscillation systems this lengths came on the 
market recently, where all this machines are operated with doun- 
ward inclinations (fig. 3). 

One possibility to enlarge the width of the machines is shown by 
a development from Poland. The bearing walls of the machine are 
situated inner the borders of the machine, by this the free 
clamping length of the crossmembers and therefore the bending- 
stress is considerably reduced (fig. 4). For prototype one ma- 

Fig. 3: 
----___ 

Screening machine 9 m in length, 

fat I ing inclination 

Fig. 4: 

I Constructive approaches to 
extend screeoina machine width 



chine of this type already was manufactured. 

3.3)‘Screenina technolooies 

For approximately 20 years the principle of the sizer has been 
kooun and finds wide application. The essential difference to 
the classical screening lies there in, that the cutpoint is not 
related to the mesh size but several in creasingly smaller 
screen-clothes over lay. The comparable high specific capacities 
uith hard to screen bulk materials are confronted with the fact, 
that just according to the used principle an exact separation 
with a sharp cutpoint cannot be reached. So the sizers have not 
succeeded where exactly separated fractions ui th low contents of 
misplaced grain are demanded. In those cases the sizers are 
rather used for prescreeening to release a following screening 
machine that makes the perfect separation. 

It suggests itself to combine the two systems, sizer and screen, 
in one machine (fig. 5). The patent specification 3 043 497 

shows such a constructive solution. It depends on further ex- 
perience to real ize the good results of the laboratory scree- 
ning in a combined machine as possibly the both partial systems 
have different requirements on the exciter oscillations. 

A neu concept for screening humid raw coal is presented with the 
rotating probability screen, an English development. From a ver- \d 
tical rotating shaft radial rods extend in a horizontal level 
simi 1 ar to the spokes of a wheel. The openings between the 
spokes increase with the distance from the center, the rods are 
fixed at the inner end only and errect freely (fig. 6) . The 
feed is given to the inner side of the rotating wheel over the 
entire circle. The finer particles pass the openings between the 
rods, the coarser particles stay on the deck and are conveyed to 
the oufer circumference by centrifugal force. 

a 

GROSGUT FEWuT 

Fig. 5 : 
-------- I 
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Fig. 6: 
--e-e-- 

Shematic drawing of rotation al 
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The cutpoint is defined by the distance of the rods and the ro- 
tational speed. The machines are used for screening in raw coal 
preparation in the range of 5 - 10 mm. As the machines separate 
similar to the sizer according to probability, corresponding 
efficiencies can be expected. An essential advantage is said to 
exist in non blinding of the openings between the rods also uith 
adhesive and moist feed. The manufacturers report also the li- 
bration of the rods from build up material at extreme moisture 
contents. The advantage of a nonvibrating machine is opposed by 
the increased technical expense for even distribution of the 
feed and for collection of the over - and underflow products. 
The distributor - and collection - devices require considerably 
more drive power than the screendrive itself and for machines 
with a screen area of 2.5 sqm a construction height of about 4 m 
is required. How this development that fascinates from the basic 
idea can practically succeed, we will notice in the future. 

Already when last century was passing, ideas became known and 
patents applied according to which screen mats are periodically 
deformed to keep the openings free of blinding grains. Hechani- 
cal and material problems hindered the use of such machines over 
five decades. With the Spannwellensieb the deforming screens 
reached a state of development that enables a wide technical 
application. 

A new development is presented with the dynamically excited 
screening machine. 

That is a machine, on which the screen mats also are alterna- 
tingly slackened and tensioned. Dynamic excitation, form of 
oscillation and operational performance show essential novel- 
ties. 

With the Spannwellensieb of usual design the screen’s deforma- 
t ion is created by the movement of two frames on eccentrics 
that are pos i tioned 180 degree to one another. Ret ated to this 
linear shifting the material acceleration occurs in right angle 
to the screen deck and it is necessary to erect the machines 
with an inclination up to 30 degree to provide sufficient mate- 
rial transport. The eccentrics define a fixed path for the move- 
merits. 

The said neu development in competition represents a freely os- 
cillating system that is excited to vibrations by rotating un- 
balanced weights as they are used for the drive of circular os- 
cillating screening machines (fig. 7). 

The mass m is coupled to the vibrating box by shearing rubbers 
and guided that it can perform a linear oscillation relatively 
to the box. The screening mat is mounted to the circular vi bra- 
ting box and to the linar vibrating mass. It is alternately ten- 
sioned and slackened by the relative movement between mass and 
box. So the screening machine performs two oscillations with 
same frequency but phase-shifted. Each second crossmember makes 
the circular movement and the crossmembers between make the li- 
near movement. 



The practical value of the two oscillations is given in suffi- 
cient material transport already at 5 - 10 degree inclination. 
This low inclination aflows not only IOU construction heights 
but gives also positive coincidence between mesh size and cut- 
point <fig. 8). 

Fig. 8: 
------- 

Features of the dynamically 
exe i ted screen 

Fig. 7: 
------- 

System of dynamic screen excitation 

A characteristic feature of this development is the free vibra- 
ting system. The spring/mass relatio is selected in a range that 
gives an operation point for the circular oscillation high above 
it’s resonance while the linear oscillation runs close to reso- 

nance. 

Changes in exciter’s speed afflict the circular vibration un- 
essentially but the elliptic amplitude varies strongly uith the 
speed. That opens the chance to fit the mats’ deformation, and d 

thereby the screening-i ntens i ty, to the screened bulk material. 



Increasing feed volumes and therefore thicker material beds re- 
quire higher accellerations to break up. The same can be said 
for increasing moisture or adhesiveness of bulk. For the other 
case of lower adhesive forces between the grains the high accel- - 
lerations are disadvantegeous to the screening process, because 
the bulk is thrown unnesessarily far and has less contact to the 
screen surface. The technical solution is a standard-three-phase 
electric drive motor controlled by frequency. 

By this a screening machine that had been dimensioned for 45 tph 
feed could achieve almost the same fines recovery with 90 tph 
when the speed of the exci ter was increased. Current1 y the tu- 
ning is done by hand. 

For further the possibility appears to build up a control cir- 
cuit that sets the oscillation data automatically best to the 
prevai I ing conditions required by screened material. 

4) Conclusion 

As the bulk materials that are to be separated have increased 
and changed, in the same scale the devices for separation had to 
develop and to modify. Technologies that had been knoun and in- 
vented decades ago had not been technically realized but now 
they stand for uide break through or are already in use. That 
the screening process still attracts the brains of technicians 
expresses in the number of patent appl ications that was more 
than hundred in last year only in German speaking contries. 

Fig. 9: Dynamically excited screening machine for screening 
------- lignitic coal. 
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INSTALLATION, OPERATION AND MAINTENANCE 

INSTRUCTIONS FOR BIVI TEC SCREEN 



DESCRIPTION 

DO NOT WELD ON TO THE bivi-TEC SCREEN OR ADD ATTACHMENTS WITHOUT FIRST 
CONSULTING AEI!! 4 

Ooeratins Princiole: 

The bivi-TEC non-blinding screen operates by alternately tensioning and 
relaxing flexible screen panels. This action produces up to 50 g's 
acceleration in the material which ejects sticking, matted, or jammed 
material from the surface of the screen openings. This action also 
liberates the fines in the material allowing them to migrate to the 
bottom of the bed of material and to be passed (if undersize) by the 
screen openings. 

mile the material is subjected to high acceleration, the screen box 
experiences acceleration in the range of 3 gls resulting in very low 
stress levels in the screen box assembly. 

Machine Description: 

The bivi-TEC consists of a screen box with a rigidly connected circular 
vibrator drive. A vibrating frame is coupled to the screen box by means 
of rubber spring elements. The spring elements are carefully selected 
to restrain the vibrating frame laterally and vertically, relative to 
the screen box, while allowing longitudinal motion. In addition, by 
carefully controlling the number of springs, their spring rate, 

_. frequency and amplitude of the screen box vibration, and the mass of 
the vibrating frame; the relative motion of the vibrating frame to the ii 
screen body can be controlled and matched. 

The screen cross members are alternated with one attached to the screen 
box and the next attached to the vibrating frame. Flexible screen 
panels are attached to the cross members by use of a hard rubber wedge 
strip which is driven between flanges of two adjacent screen panels into 
the cross member. No bolts or other hardware are used in securing the 
screen panels. The wedge fastening system presents a smooth top surface 
to the material which eliminates a starting point for material build-up 
and blinding of the screen openings, as well as eliminating a wear 
point. 

The screen panels are made of highly elastic, flexible, polymer 
material. The screen panels also resist abrasion wear by the material 
being screened which results in long relative,life of the screen panels 
when compared to other materials. Screen panel life is obviously 
dependent upon actual operating conditions and the material processed. 

The mechanical parts, i.e.: vibrator shaft and bearings are 
manufactured to close tolerances and have been proven during many years 
operation in bivi-TEC screens, as well as other types of vibrating 
screens. The complete screen is mounted on rubber springs which 
minimizes the transmission of dynamic loads to the supports. 

- 
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- Check chutes and hoppers to assure clearance and to avoid 
material spillage. 

- Attach all protective guards. 
c 

- Make electrical connections and check for proper rotation. 

3. Ooeration 

Start-Uo 

- Call AEI for advise on start-up. 

- All bivi-TEC screens are test run at the AEI plant prior to being 
shipped; therefore, the screen can be started up by using the 
following procedure: 

WARNING - IF PROBLEMS ARE ENCOUNTERED, STOP THE START-UP PROCEDURE 
AND CALL THE AEI REPRESENTATIVE. 

- If the bivi-TEC screen is included in an automated sequential 
start/stop control'system or an interlock system, make the first 
screen start-up under the manual mode. 

- Energize the bivi-TEC motor. 

- After assuring the bivi-TEC is running free with no interference 
with surrounding structure, start the material feed at 30-50% of 
the normal rate. 

- Observe the feed trajectory onto the screen surface. Most of the 
feed should be making initial contact on the first screen panel 
(usually a blank panel). The feed material should be distributed 
symmetrically about the longitudinal centerline of the bivi-TEC. 

Adjust the feed arrangement as required to achieve symmetrical 
feed. The feed material will generally be distributed very 
rapidly across the width of the screen as it travels toward the 
discharge end from the feed point. If the feed is not 
distributed evenly across the width of the screen in 2-3 panel 
widths, modify the feed arrangement prior to feeding onto the 
bivi-TEC screen. 

Shutdown 

Stop the material feed to the bivi-TEC. After the screen has 
cleared of all material, the screen power may be shut off. By 
clearing the screen of all material prior to shutdown, the 
screen panels can be visually inspected and maintenance can be 

AGGREGA TES EQUIPMENT, INC. 
PHONE: 7171 6562131 
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TROUBLE SHOOTING 

PROBLEM CAUSE SOLUTION 

Screen Will Not Start 

Clattering Noise 

Change in Bearing 
Sound 

Bearing Runs Hot 

Different Amplitudes 
at Different Locations 
on Screen Box 

Increasing Fines in 
Oversize Product 

Oversize Particles in 
the Undersize Product 

No Power to Motor Check Wiring and 
Terminals 

Motor Failure 

V-belts Slipping 

Contact with Structure 
or Chutes 

Lack of Lubricant 

Bearing Contaminated 

Check Motor Windings 

Adjust Motor Base 
Tighten V-Belts 

Adjust Structure 
or Chutes 

Bearing Failure 

As Above 

Regrease Bearings 

Dismantle and Clean 
Bearing, Regrease 

Replace Bearing 

As Above 

Poor Feed Distribution Clean Screen Box 

Material Caking on One 
Side of Screen Box 

Plugged or Blinded 
Screen Panel Openings 

Adjust Feed to the 
Screen 

Clean Screen Panels 

Damaged Screen Panel 

Damaged Wear Skirting 

Reduce Feed Volume 
Use Larger opening 
on a Portion of the 
Screen Deck 

Replace Damaged 
Screen Panel 

Replace Wear Skirt 

AGGREGATES EQUIPMENT, INC. 
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APPENDIX 1 

- Part: Vibrator Drive 

Temperature: Bearing temperature should be checked at weekly intervals 
by hand. 

Note : The simplest method for checking bearing 
temperature is to lay the hand on the bearing housing on 
the inside of the screen side plate after the machine has 
been in operation for a minimum of one hour. If the 
bearing housing is too hot to touch, an actual 
temperature reading should be taken. Bearing temperature 
must not exceed ambient plus 100, F. 

If bearing temperature is excessive, take corrective 
action as outlined in the trouble shooting section. 

Noise: 

Part: 
\- Cleanliness: 

Part: 

Operation: 

If bearings are noisy, take corrective action as 
outlined in the trouble shooting section. 

APPENDIX 2 

Motor 

The motor must be clean to assure proper cooling. 

Remove dust and dirt on a regular interval, based upon 
the operating conditions. 

APPENDIX 3 

Screen Box 

Check the screen box amplitude monthly at location (A,B) 
on both sides of the screen. 

C- 
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APPENDIX 3B 

Part: Floating Frame 
L-l 

Operation: Check the floating frame amplitude monthly at location 
(A) on both sides of the screen. 

Noise: 

Damage : 

A deviation of more than 2 mm from the data sheet values 
requires immediate correction of the cause of the 
deviation: 

- material build-up on the cross beams on one side of the 
side box 

- variation of feeding capacity 
- damage of screen mats 
- fatigue or damage to rubber blocks 
- variation of frequency 

Clattering noise may indicate loose parts. Immediate 
inspection, location, and tightening of loose fasteners 
is required. 

Visually inspect on a monthly basis for any evidence of 
mechanical damage, i.e. cracks, loose connection, etc. 

AGGREGATES EQUIPMENT, INC. 
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APPENDIX 4 

Part: 
L Damage: 

Part: 

Wear: 

Clamping: 

Part: 

L' Cleaning: 

Wear: 

Clamping: 

Rubber Spring Blocks 

Visually inspect the rubber spring blocks monthly for 
cracks and brittleness. If damage is evident, replace 
the spring blocks. 

APPENDIX 5 

Wear Skirting 

Check the wear skirting weekly. Wear skirting must be 
replaced when thickness reaches a minimum of 2 mm 
(.OSO"). 

Check the wear skirt clamping system weekly. If the 
wedge strip or clamp strip is not fully engaged, realign 
and drive the wedge strip flush with the mating surfaces. 

APPENDIX 6 

Screen Mats 

Visually inspect as conditions dictate (i,nitially twice 
daily, then determine frequency) and remove any 
material accumulation at the cross member attachments. 

Determine the change frequency from the operating 
conditions and wear experience. 

All clamping pieces and wedge strips should be inspected 
weekly to insure proper fit. If wedge strips are not 
flush with the top of the screen surface, drive the 
wedge into the proper position. Replace the wedge strip 
if it is worn or damaged. 

Screen Mats: Inspect the screen mats weekly for cracks or tears. 
Replace damaged screen mats. Do not allow oil or grease 
to contact the screen panels. 

AGGREGA TES EQUIPMENT, INC. 
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APPENDIX 8 

Part: V-belts 
~4 

Adjustment: Tension of the V-belts should be adjusted to the 
deflection shown below. 

Alignment: Properly align the V-belt drive to insure maintenance 
free operation. 

Wear: Worn V-belts may damage V-belt sheaves and vice versa. 
To prevent unnecessary damage, replace worn parts as 
soon as possible. 
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bivi-TEC@ 8. 1 

bivi-TEC@ 

OPERATION AND MAINTENANCE MANUAL 

AGGREGATES EQUIPMENT, INC. 

9 HORSEHOE ROAD, P.O. BOX 39 

LEOLA, (LANCASTER COUNTY) PA 17540-0039 

717-656-2131 

bivi-TEC XRL/ED 1900 X 5 

PATENTED OSCILLATION INCLINED SCREEN 

1800 RPM 

20 HP DRIVE 

TYPE: V-BELT 

SALES ORDER NO. E93-1561 

SERIAL NO. 1236 

CUSTOMER: ABC STEEL 
920 ANY STREET 
CITY, STATE ZIP 

DATE: JULY 1993 

L 
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bivi-TEC Screen 

Drawing C-12696-2E 

S/N 1181 

TYPE: bivi-TEC KRL/ED 1900 x 5 

BASIC MACHINERY DATA: 

INCLINATION: 10 degrees 

DRIVE MOTOR: 20 HP 

SCREENING SURFACE: 9.5 m* 

MATERIAL: bivi-TEC Screen Elements - Polyurethane i_i 

(2) 

(2) 

(13) 

(1) 

328 mm x 1910 mm 
3 mm thick 
Blank (Feed) 

328 mm x 1910 mm 
4 mm thick 
l/ZN x 1" Openings 

328 mm x 1910 mm 
4 mm thick 
l/2 )' Square Openings 

246 mm x 1910 mm 
3 mm thick 
Blank (Discharge) 

A GGREGA TES EQUIPMENT, INC. 
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TECHNICAL DATA 

'v 
SCREEN MODEL: 

LENGTH/FULLY USEABLE: 

WIDTH/FULLY USEABLE: 

HEIGHT: 

INCLINE ANGLE: 

SCREEN SURFACE 

WEIGHT: 

MOTOR TYPE: 

HORSEPOWER: 

RPM: 

AREA: 

VOLTAGE/HERTZ/PHASE: 

SCREEN DRIVE RPM: 

V-BELT SPECIFICATION: 

bivi-TEC KRL/ED 1900 X 5 

5 meters 

1900 mm 

1.9 meters 

10° 

9.5 m* 
11,000 lbs. (approx.) 

TEFC 

20 

1800 

440/60/3 

794 

5V x 670 (3 required) 

\l' DRIVE SHEAVE DIAMETER: 6.2" P.D., B, 2 Groove, SDS Bush @ l-3/8" 

DRIVEN SHEAVE DIAMETER: 13.6" P.D., B, 2 Groove, SK @ 2-3/16" 

AMPLITUDE: 

SCREEN BOX - Vertical Motion = 7 mm 
Horizontal Motion = 5 mm 

FLOATING FRAME - Vertical Motion = 7.5 mm 
Horizontal Motion = 16.0 mm 

RUBBER SPRING BLOCKS: 32 

APPLICATION DATA: 

MATERIAL - Automobile Shredder Residue 

AGGREGA TES EQUIPMENT, /NC. 
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bivi-TEC Screen 

Assembly Drawing C-12696-2E 

Ref. 
No. Drawing Description Quantity 

100 

110 

200 

205 

211 

212 

214 

215 

216 

218 

220 

260 

330 

331 

335 

336 

350 

370 

400 

XOAU 1022-07 

XURW 1403-02 

xuso 1047-04 

XUVP 1059 

XUJK 1182 

XUJK 1189 

XUJK 1188 

XURW 1341 

XHRK 1046 

XURW 1404 

XUKF 1053-04 

XUSG 1208 

XUSG 1210 

XUVC 1111 

XUSG 1209 

XEFG 1003 

XEFG 1603 

XURW 1113-02 

Unbalance Exciter 

Motor 
Electric Motor, high torque 
20 HP, 1800 RPM, 2301400 volt 
3 phase, TEFC 

Side Plates 

Joint Pipe 

Cross Member 
Channel Support 

Clamping Piece 

Clamping Piece 

Clamping Piece 

Sealing Sheet 

Plate 

End Plate 

Spring Bracket 

Rubber Curtain 

Rubber Curtain 

Bracket 

Rubber Curtain 

Rubber Spring 

Rubber Block 

Support 

1 

1 

lR/lL 

2 

lR/lL 

1 

7 

9 

30 

9 

1 

4 

2 

1 

1 

1 

4 

44 

1 
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bivi-TEC Screen 

Page 2/2 

Assembly Drawing C-12696-2E 

Ref. 
No. Drawing Description Quantity 

500 C-12727-2 Unit Drive Assembly 1 

510 xusv 1130 Guard Plate 1 

520 SK-5039 Cover Clamp 18 

530 SK-5040-1 Rubber Cover 4 

531 SK-5040-2 Rubber Cover 5 

AGGREGA TES EQUIPMENT, INC. 
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bivi-TEC Screen 

Drive Unit 

Assembly Drawing C-12727-2E 

Ref. No. Drawing Description Quantity 

1 XOAK 1014-2-A Motor Base 1 

9 

10 

21 

22 

23 

24 SK-5020 Shaft with Key 

27 XOAK 1014-2-B Coupling Guard 

28 XOAK 1014-2-C Counterweight Guard 

29 XOAK 1014-2-D Drive Guard 

8 Shaft, Drive, Splicer 

(2) - 351 U-Joints 
(2) - 3-2-429 Flange Yokes 
(1) - 3-3-1641KX Slip Yoke 
(1) - 3-82-1121 Yoke Shaft 

Bearing Dodge P.B. 
Double Interlock, 2-7/16" 
Bore, 2 Bolt Base, 
Non-Expansion Type 

Bearing Dodge P-B. 
Double Interlock, 2-7/16" 
Bore, 2 Bolt Base, 
Expansion Type 

Driver Sheave, 5.20 P.D. 
5V, 3 Groove, SDS @ l-5/8" 

Driven Sheave, 11.3" P.D. 
5v, 3 Groove, SF @ 2-7/16" 

V-Belt 5V x 670 for 
20.3 C/C (matched) 

1 

1 
- 
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bivi-TEC Screen 

Drive Mechanism Assembly 

Assembly Drawing XOAU 1022-07 

Ref. 
No. Drawing Description Quantity 
------------------------------------------------------------------------ 
001 XUWU 1024-04 Exciter Shaft 1 

002 XUXU 1030-02 Unbalance Disc 1 

003 XUXU 1024-03 Unbalance Disc 1 

004 XULD 1092 Labyrinth Ring 1 

005 XULD 1091-02 Bearing Cover 1 

006 XULD 1090 Labyrinth Ring 1 

007 XULG 1031 Bearing Housing 2 

008 xuso 1045-04 Joint Pipe 1 

009 XUOR 1030 Thrust Ring 2 

011 QUK 2816 Fitting Key 2 
'L 

012 XHMS 1061 Disc 1 

018 MIA 12001 Self Aligned Roller Bearing 2 
SKF 2234 A.S. MA C4 F80 

019 MD0 25335 O-Ring 4 

020 MLN 22324 JV Nilos Ring 22324 JV 2 

030 XULD 1097 Bearing Cover 1 

032 XOEM 1006 Mounting Device 4 

A GGREGA TES EQUIPMENT, INC. 
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DESCRIPTION 

Operatino Princiole: 
L/ 

The bivi-TEC non-blinding screen operates by alternately tensioning and 
relaxing flexible screen panels. This action produces up to 50 g's 
acceleration in the material which ejects sticking, matted, or jammed 
material from the surface of the screen openings. This action also 
liberates the fines in the material allowing them to migrate to the 
bottom of the bed of material and to be passed (if undersize) by the 
screen openings. 

While the material is subjected to high acceleration, the screen box 
experiences acceleration in the range of 3 g's resulting in very low 
stress levels in the screen box assembly. 

Machine Description: 

The bivi-TEC consists of a screen box with a rigidly connected circular 
vibrator drive. A vibrating frame is coupled to the screen box by means 
of rubber spring elements. The spring elements are carefully selected 
to restrain the vibrating frame laterally and vertically, relative to 
the screen box, while allowing longitudinal motion. In addition, by 
carefully controlling the number of springs, their spring rate, 
frequency and amplitude of the screen box vibration, and the mass of 
the vibrating frame; the relative motion of the vibrating frame to the 
screen body can be controlled and matched. 

The screen cross members are alternated with one attached to the screen L box and the next attached to the vibrating frame. Flexible screen 
panels are attached to the cross members by use of a hard rubber wedge 
strip which is driven between flanges of two adjacent screen panels into 
the cross member. No bolts or other hardware are used in securing the 
screen panels. The wedge fastening system presents a smooth top surface 
to the material which eliminates a starting point for material build-up 
and blinding of the screen openings, as well as eliminating a wear 
point. 

The screen panels are made of highly elastic, flexible, polymer 
material. The screen panels also resist abrasion wear by the material 
being screened which results in long relative life of the screen panels 
when compared to other materials. Screen panel life is obviously 
dependent upon actual operating conditions and the material processed. 

The mechanical parts, i.e.: vibrator shaft and bearings are 
manufactured to close tolerances and have been proven during many years 
operation in bivi-TEC screens, as well as other types of vibrating 
screens. 

The complete screen is mounted on rubber springs which minimizes the 
transmission of dynamic loads to the supports. 

f2FREGATES EQUIPMENT, INC. 
7171 656.2131 
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1. Shoe Assembly: 

The bivi-TEC screen is delivered fully assembled. The screen has 
been shop run, and all operating specifications have been ‘- 
verified. Certain accessory items are packed separately to prevent 
shipping damage. Motor, V-belts, drive shaft, rubber support 
springs, rubber covers and curtains, the associated fasteners, 
and the support wedge are packed separately and must be assembled 
at installation of the bivi-TEC. 

2. Assemblv and Erection: 

Assembly and erection of the bivi-TEC screen are very simple. 
Using good mechanical practices and the following sequence of 
installation, should result in a trouble free assembly and 
erection. 

- Check the supporting structure for correct position of screen 
supports and motor support. 

- Position the support wedge and attach to the supporting 
structure. 

- Position the rubber support springs on each of the four supports. 

- Lifting eyes are provided on all bivi-TEC screens. Do not lift 
at any other point on the bivi-TEC screen. Chain spreaders must 
be used for safe lifting and to assure that chains or cables do 
not pull against the sides of the screen box. Failure to use 
proper chain spreaders may damase the screen box. V 

- Lift the screen into position making sure the screen mounted are 
properly seated on the rubber support springs. 

- Position and secure the motor support. Assemble the drive unit 
including the motor, V-belt drive, and the drive shaft 
assembly. Adjust the motor base to properly tension the V-belt 
drive. 

- Check clearance between the screen box and all fixed structure. 
Minimum clearance to any fixed structure is 1 3/16". Adjust or 
modify any interfering structure to allow the minimum clearance. 

- Attach all rubber curtains. 

- Attach all rubber screen covers. 

- Check chutes and hoppers to assure clearance and to avoid 
material spillage. 

- Attach all protective guards. 

- Make electrical connections and check for proper rotation. 

AGGREGATES EQUIPMENT, /NC. 
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3. Operation 

start-Uo 

- Call AEI for start-up service 

- Normally an AEI representative will perform the field start-up of 
the bivi-TEC screen. All bivi-TEC screens are test run at the 
AEI plant prior to being shipped; therefore, if it is 
absolutely necessary, the screen can be started up prior to 
arrival of the AEI representative by using the following 
procedure: 

WARNING - IF PROBLEMS ARE ENCOUNTERED, STOP THE START-UP PROCEDURE 
AND AWAIT THE ARRIVAL OF THE AEI REPRESENTATIVE. 

- If the bivi-TEC screen is included in an automated sequential 
start/stop control system or an interlock system, make the first 
screen start-up under the manual mode. 

L 

- Energize the bivi-TEC motor. 

- After assuring the bivi-TEC is running free with no interference 
with surrounding structure, start the material feed at 30-50% of 
the normal rate. 

- Observe the feed trajectory onto the screen surface. Most of the 
feed should be making initial contact on the first screen panel 
(usually a blank panel). The feed material should be distributed 
symmetrically about the longitudinal centerline of the bivi-TEC. 

Adjust the feed arrangement as required to achieve symmetrical 
feed. The feed material will generally be distributed very 
rapidly across the width of the screen as it travels toward the 
discharge end from the feed point. If the feed is not 
distributed evenly across the width of the screen in 2-3 panel 
widths, modify the feed arrangement prior to feeding onto the 
bivi-TEC screen. 

Shutdown 

Stop the material feed to the bivi-TEC. After the screen has 
cleared of all material, the screen power may be shut off. By 
clearing the screen of all material prior to shutdown, the 
screen panels can be visually inspected and maintenance can be 
performed more easily. The bivi-TEC is provided with adequate 
power to start with a full material load; however, the starting 
power requirement will be higher when started with a material 
load on the deck(s). As a general rule, the bivi-TEC should 
only be shut down with material on the screen surface in cases of 
emergency. 

AGGREGA TES EQUIPMENT, INC. w tI?” 7171656-6666 
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Normal OWTatiOn 

Under normal operation the bivi-TEC should have sufficient time to 
achieve full operating speed before material is fed to the screen. 
Conversely, during shutdown the feed should be stopped and ',-' 
sufficient time allowed for the bivi-TEC to clear of all material 
on the surface(s). If an automated sequential start/stop system is 
employed, check the timing through several start/stop cycles to 
assure the system meets the above requirements. 

The most consistent screening results will be achieved by 
maintaining a uniform feed rate. If practical, a surge system 
should be employed ahead of the screen to smooth out fluctuations 
in the process. The bivi-TEC should then be fed at a uniform rate 
from the surge system. 

4. Maintenance 

Routine maintenance of the bivi-TEC is normally limited to 
lubrication of the bearings of the vibrator shaft and drive shaft, 
and visual inspection of the screen panels and the rubber springs. 

See the detailed instructions for lubrication and inspection 
frequency. 

5. Safety 

The following practices are required for the safe operation of the 
bivi-TEC screen: 

v 
- All protective covers and guards must be in place and correctly 

mounted. 

- Electrical cable must be properly protected and must not make 
contact with any vibrated surface of the screen. 

- Maintenance and lubrication instructions must be followed 
carefully. 

AGGREGA TES EQUIPMENT, INC. 
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TROUBLE SHOOTING 

PROBLEM CAUSE SOLUTION 

Screen Will Not Start 

Clattering Noise 

Change in Bearing 
Sound 

Bearing Runs Hot 
'v 

Different Amplitudes 
at Different Locations 
on Screen Box 

Increasing Fines in 
Oversize Product 

Oversize Particles in 
the Undersize Product 

No Power to Motor 

Motor Failure 

V-belts Slipping 

Contact with Structure 
or Chutes 

Check Motor Windings 

Adjust Motor Base 
Tighten V-Belts 

Adjust Structure 
or Chutes 

Lack of Lubricant 

Bearing Contaminated 

Bearing Failure 

As Above 

Regrease Bearings 

Dismantle and Clean 
Bearing, Regrease 

Replace Bearing 

As Above 

Poor Feed Distribution Clean Screen Box 

Material Caking on One 
Side of Screen Box 

Adjust Feed to the 
Screen 

Plugged or Blinded 
Screen Panel Openings 

Clean Screen Panels 

Damaged Screen Panel 

Damaged Wear Skirting 

Check Wiring and 
Terminals 

Reduce Feed Volume 
Use Larger Opening 
on a Portion of the 
Screen Deck 

Replace Damaged 
Screen Panel 

Replace Wear Skirt 

AGGREGA TES EQUIPMENT, INC. 
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Vibrator Adjustment: 

Each bivi-TEC screen is specifically tuned for the application data as 
provided at the time of purchase. The drive speed, vibrator setting, WI 
vibrating frame springs, and the mass of the vibrating frame or the 
screen box must not be altered without first consulting AEI. 

Should operating conditions change, promptly Consult AEI for the 
recommended settings for the new conditions. AEI will issue written 
instructions regarding any modifications required. Any changes issued 
should be inserted into this manual. 

AEI will not be responsible for any damage caused by unauthorized 
modification to the bivi-TEC screens. 

A GGREGA TES EQUIPMENT, INC. 
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LUBRICATION INSTRUCTIONS 

i/ Quantity of Lubrication 
Comwonent Svmbol Lubrication Points Frequency Amount 

Bearing 1 2 40 Hours .7 02 

Bearing Seal 2 2 40 Hours 1.2 02 

Bearing 3 2 40 Hours .7 02 

Drive Shaft 4 3 40 Hours .3 02 

Lubrication Specification: 

Type: Mineral oil base with lithium additives for increased pressure 
resistance, suitable for anti-friction bearings with high 
mechanical and dynamic loads. 

Mobil Mobilux EP2 
Mobil Mobilith 22 
Shell Alvania EP2 

Exxon Lidok EP2 
or Equal 

c 

A GGREGA TES EQUIPMENT, INC. 

w FAX: 7171 656.6666 
PHONE: 7171 656.2131 



APPENDIX 1 

Part: Vibrator Drive 

Temperature: Bearing temperature should be checked at weekly intervals 
by hand. 

Noise: 

Note : The simplest method for checking bearing 
temperature is to lay the hand on the bearing housing on 
the inside of the screen side plate after the machine has 
been in operation for a minimum of one hour. If the 
bearing housing is too hot to touch, an actual 
temperature reading should be taken. Bearing temperature 
must not exceed ambient plus 100, F. 

If bearing temperature is excessive, take corrective 
action as outlined in the trouble shooting section. 

If bearings are noisy, take corrective action as 
outlined in the trouble shooting section. 

APPENDIX 2 

Part: Motor 

Cleanliness: The motor must be clean to assure proper cooling. 

Remove dust and dirt on a regular interval, based upon 
the operating conditions. 

APPENDIX 3 

Part: Screen Box 

Operation: Check the screen box amplitude monthly at location (A,%) 
on both sides of the screen. 
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Noise: 

Damage : 

A deviation of more than 1 mm (.04") from the data sheet 
values requires immediate correction of the cause of the 
deviation: 

- material build-up on one side of the side box 
- variation of frequency 
- V-belt slipping 
- fatigue or damage to springs 
- electrical deviation 

Clattering noise may indicate loose parts. Immediate 
inspection, location, and tightening of loose fasteners 
is required. 

Visually inspect on a monthly basis for any evidence of 
mechanical damage, i.e. cracks, loose connection, etc. 

APPENDIX 3A 

Part: Screen Box 

Operation: Procedure for checking amplitude 

To check amplitude, attach a short pencil to a magnet. 
Place the magnet at the check point on the screen box. 
Use a sheet of paper attached to a clipboard and move the 
paper slowly past the pencil while the screen is 
operating. 

Check Amplitude 

I, vertical 

osciilafing dir&ion 
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APPENDIX 3B 

Part: Floating Frame 

Operation: Check the floating frame amplitude monthly at location 
(A) on both sides of the screen. 

A deviation of more than 2 mm from the data sheet values 
requires immediate correction of the cause of the 
deviation: 

- material build-up on the cross beams on one side of the 
side box 

- variation of feeding capacity 
- damage of screen mats 
- fatigue or damage to rubber blocks 
- variation of frequency 

Noise: 

Damage: 

Clattering noise may indicate loose parts. Immediate 
inspection, location, and tightening of loose fasteners 
is required. 

Visually inspect on a monthly basis for any evidence of 
mechanical damage, i.e. cracks, loose connection, etc. 

A GGREGA TES EQUIPMENT, INC. 
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APPENDIX 3C 

‘i/ Part: Floating Frame 

Operation: Procedure for checking amplitude 

To check amplitude, attach a short pencil to a magnet. 
Place the magnet at the check point on the screen box. 
Use a sheet of paper attached to a clipboard and move the 
paper slowly past the pencil while the screen is 
operating. 

Check AmpLit de 

paper moving direction 

2) horizon fa I paper movikJ 
dkc f rbn 

osci/la!rhg direction 
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APPENDIX 4 

Part: Rubber Spring Blocks 

Damage: Visually inspect the rubber spring blocks monthly for d 
cracks and brittleness. If damage is evident, replace 
the spring blocks. 

APPENDIX 5 

Part: 

Wear: 

Wear Skirting 

Check the wear skirting weekly. Wear skirting must be 
replaced when thickness reaches a minimum of 2 mm 
(.OSO"). 

Clamping: Check the wear skirt clamping system weekly. If the 
wedge strip or clamp strip is not fully engages, realign 
and drive the wedge strip flush with the mating surfaces. 

APPENDIX 6 

Part: 

Cleaning: 

Screen Mats 

Visually inspect as conditions dictate (initially twice 
daily,' then determine frequency) and remove any - 
material accumulation at the cross member attachments. 

Wear: To obtain uniform wear, it is recommended that the 
screen panels be rotated through the length of the screen 
from time to time. Remove the first screen panel at the 
feed end, then move each panel one position toward the 
feed end. Reinstall the first panel at the last position 
at the discharge end. 

Determine the change frequency from the 
conditions and wear experience. 

operating 

Clamping: All clamping pieces and wedge strips should be inspected 
weekly to insure proper fit. If wedge strips are not 
flush with the top of the screen surface, drive the 
wedge into the proper position. 
if it is worn or damaged. 

Replace the wedge strip 

Screen Mats: Inspect the screen mats weekly for cracks or tears. 
Replace damaged screen mats. 
to contact the screen panels. 

Do not allow oil or grease 
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Replacement of Screen Mats: 

Installation Removal 

Place the flanges of adjacent 
screen panels in the opening at 
the top of the cross member and 
install the rubber wedge strip. 
Pound the rubber wedge strip into 
the gap until flush with the top 
of the screen panel. 

Helpful hint: APPLY water, 
liquid detergent or silicone 
spray lubricant to facilitate the 
installation of the rubber wedge 
strip. 

At one side of the screen box, 
pound adjacent rubber wedge 
strips deeper into the cross 
member using the screen panel 
tool provided, until the screen 
panels are released for a length 
of 1 to 2 feet. Grasp the panel 
at the feed end, and pull it out 
of the cross member for its 
entire length. 

Part: 

Wear: 

APPENDIX 7 

Support Springs 

Visually inspect screen box support springs monthly for 
cracks and brittleness. If damage is evident, replace 
the springs. 
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APPENDIX 8 

Part: V-belts 
../ 

Adjustment: Tension of the V-belts should be adjusted to the 
deflection shown below. 

Alignment: Properly align the V-belt drive to insure maintenance 
free operation. 

Wear: Worn V-belts may damage V-belt sheaves and vice versa. 
To prevent unnecessary damage, replace worn parts as 
soon as possible. 
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Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 3: Pilot Plant Operation Plan 
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Simplicity Horizontal Vibrating Screens 

Simplrcrty horrzontal screens are burl1 rn many models and srzes. wrth deck styles to meet a varrety of apcircai.ons Cons&: 
the Simplicrty sales engrneer in your area for assistance with your screening or dewaterrng problem Certif~eb drawrngs are 
avariable on request 

l Ideal for applicatrons when the too srze materral 
is less than 9’. 

l Designed to operate rn portable plants where 
load herght and/or travel herght must be held 
to a mrntmum. 

l Available wrth three types of screen medra. 

1) Stock sprrng steel screen cloth 
2) Perforated plate 
3) Urethane deck coverrng 

Horizontal Screen 

l Shafts are connected by use of timrng gears. 

l Ideally suited to dewaterrng ooeratrons 

l A true j6’ to X” stroke IS standard on these 
machrnes. 

l Stroke and speed are fully adtustabte to suit 
varrous applrcations. 

l Sizes ranging from 4’ x 8’ to 7’ x 20’. 

Triple-Deck, 
Horizontal 

Screen 

For a high quality, dependable screen, contact Simplicity today. 



Jeavier Construction + longer Stroke = Greater Capacity i 
I 

~.LL--‘.i”--.-..,~..~~... ,_, _ ._.,.. . . ., -..? I_.- -- 

. Full u” to Y strarght lrne stroke 

l Sharper motion 

. Greater material acceleratron 

. Uses standard 1800 RPM motor 

l Heavy-duty one-piece decks 

l Pipe crossmembers 

l Heavy channel sides 

l Longitudinal filler bars 

l Feed box rnstalled ahead of a screen surface to take 
rmpact and spread the feed 

. ?ted-type motor base which automatrcally maintains 
stant belt tension 

Tygh performance and capacity screening to maximize 
2 your production 

l Proven reliability 

l Frictton checks 

l Wedge take-ups 

l Ball trays 

l End tension decks 

l Spray bars 

l AR steel liners for feed box 

l Wear protection for deck cross members 

l Rubber springs 

* Discharge lip liners 

l Center split cloth 

l Recirculating oil lubrication systems 
-water or air cooled 

;t enclosures 

3Fanism mounted below body 

l Srde plate liners/take-up rail liners 

Assembly Above 

Rugged shaft assemblies have two full-length solid steel offset shafts. 
These counter-rotating shafts, properly geared together, with running-in-oil. 
heavy-duty precision bearrngs. provide extra power needed to operate 
large areas on an efficient basis. 

Back plates are standard equipment on all Simplrcity screens, offering 
extra rigidity and cleaner operation. Precision, buck-bolted construction 
assures a screen that will operate at peak efficiency with a minimum of 
maintenance...year after year. 

Drive system can be mounted overhead or 
slung underneath the screen. (AISO through the 
body of the machinwee low-profile screens) 

concentration processes. 

Simplicity horizontal screens are also ideally suited for dewatering operations. 
They are superior both as to capacity handled and amount of liquids that 
can be removed. They have done an outstanding job in dewatering coal, 
gravel and ores, especially in recovery of “heavy media” from the “sink-ffoal” 



Low-Profile Vibrating Screens ,-’ 
with dual-shaft drive incorporated into the screen body for low profile. 

Simplrcitys horizontal low-profile vibrating screen is the ideal 
machine for your portable plant applications. With the drive 
system built into the screen body, It gives you a compact, 
low-profile screen. 

Speed, stroke amplitude, and angle are easily adjusted to suit 
your screening requirements. The dual-shaft drive gives you all 
the features required In a horizontal screen, plus the ease of 
marntenance associated with two shafts and oil lubncation. 

,- 

l Adjustable stroke length, stroke angle, and speed 

l Self-alrgning spherical roller bearings 
.._. 

l Splash-type oil lubrication-- ..- 

l Feed box with liner 

l 6” discharge lips 

l Spray bar holes 

l HUM bolted constructron 

l Right hand drive 

l Belt guard 

l Rubber friction checks 

-. 

.- 

Easy Stroke Adjustment 
Stroke is readily adjustable from x’ to x’ Thus gives you both the 
longest stroke and the maxrmum adjustability available in the 
Industry Stroke angle IS fully adjustable and the speed is also 
easily changed. Thus flexibility allows you to fine tune the unit to 
maxrmize production. I 

Rugged and Durable 
HUM fasteners are used to secure the decks to the side plates 
to provide permanent bolting that does not require retightening. ; +s 
Corner support brackets minimize load stresses on the side Q” 

plates. A reinforcement angle in the drive area increases side, ‘* -” ; ‘-‘;:’ 
plate strength and stiffness. 

.:- 

l Stroke is adjusted by changing weights on the gears. 

l Speed and throw angle are adjustable. 

l Dual-shaft requires less maintenance than competitors’ 
triple-shaft drive. _ _,-’ 

l Drive system is built into the screen body to give you a : .:. i.- --’ 
compact low profile screen. 

l Choose double or triple-deck models. 

l Sizes rangrng form 5’ x 14’ to 7’ x 20: 

Low-Profile vibrating Screen 



A Few Reasons Why Simplicity’s 
y Horizontal %XM!~ &?S@l leads the Field Over 50 Standard Sizes 

Heavy-Duty Comer Supports 
The corner support brackets provide for maximum 
reinforcement and are Huck fastened (not welded) to 
all decks. Thrs design assures the most effective load 
transfer from the decks to the support springs with 
minrmal load stresses on the side plates. 

Twin-Shaft Drive 
Our unique heavy-duty twin-shaft drive design with only 
4 bearrngs (instead of 6) means less and lower marntenance. 

One-Piece Deck Construction 
Decks are one-piece weldments with thick-wall round pipe 
cross members welded continuously at each end to the 
channel side members extending the full length of the side 
plate. The one-ptece construction ensures high structural 
strength and provides resistance to racking. For added 
strength and rigidity, the crown bars are contoured and 
stitch-welded to the cross tubes rather than just welding the 
bars to the tops of the tubes. Round cross members prevent 
material buildup found on square members, improve your 
screen’s efficiency, and provide a uniform strength and 
stiffness in the plane of action. 

V-Bett Drive 
A complete v-belt drive package is standard including: 
heavy-duty v-belts, deep groove sheaves, belt guards, and 
a ball bearing type pivoted motor base to maintain proper 
belt tension and minimize shock to motor. 

Feed Box 
Installed ahead of a screen surface to take impact and 
oread the feed. Fabricated from hot rolled steel elate with 

U ” replaceable liner. 
w 

Hucp Fastening 
Srmplrcrty uses Huck’ fasteners to secure the decks to the side 
plates. and elsewhere. providing permanent bolting that does not 
requrre retrghtening The Huck- fasteners feature a collar that is 
hydraulically crrmped to lock the bolt in place. This approach 
elimrnates the possrbility of a conventional bolt coming loose. As 
standard. Srmpkcity uses a minrmum of Grade #5 fasteners for 
hrgh tensile strength. 

The large 6 and 7’ wrdth screens are assembled using a double 
row of Huck’ fasteners on each side of the deck for greater rigidity 
and more even load transfer to the side plates. 

Full Screening Area 
Every screen provides the full screening surface length and width 
according to the given screen size. We measure our screens from 
the Inside of the srde rails, rather than the outside of the rails, so 
you don’t get a downsized screen. When you order a 7’ x 20 
model, you get a full 140 square feet of screening surface. The 
end result is greater production for you, our customer. 

Efficient Screening and Long Cloth Life 
Simplicity screens feature crown bar decks. In this design, screen 
cloth is held in two-way tension over a curved surface side to side 
to provide even cloth tensioning and to assist in distributing 
material across full screen width. 

Crown bar design prevents cloth sag and whip. It greatly increases 
cloth life. Lighter cloth can be used with a corresponding increase 
in open area for higher capacity. 

Screen cloth in tension over a crowned deck cuts cleanly through 
material being screened. Removal of undersize is more positive. 
Screening efficiency is substantially increased. 

For greater economy, all Simplicity screen decks can be furnished 
to receive split cloth sections. In this concept, should a certain area 
of screen cloth be subjected to abnormal wear, only that section 
would be replaced. 

Every Simplicity screen is equipped with heavy-duty take-up rails to 
compensate for uneven tightenrng of bolts after cloth replacement. 



You get the Greatest Value for Your Screening 
Dollar with Simplicity Vibrating Screens. 

Srmplrcrty Engrneenng believes rn provrdrng the best 
heavy-duty macninery In the world Srnce 1921, we have 
comrnuousry rmoroved all produc! Irnes to consrstently 64 

offer the ftnest available. 

At Simpiici~, our reouta!ron speaks for Itself Before accepting 
bustness, we encourage POtential CllentS to contact other 
customers who have expenenced the Srmpl~crty servrce 
philosopny frrsthand. We extend an open rnvrtation to anyone 
who wishes to vrslt our facrlrty to see manufacturing rn 
progress Our professronals are readily available to provide 
assistance after the sale. to ensure a smooth Integration of 
the product into your plant or facilrty. 

The Simplicity Engineering p/ant in Durand, Michigan. 

Whenever you purchase a machine from or develop a system 
design wrth Simplicity you know you are recetvrng the best 
qualrty money can buy, and the best serVrce to keep your 
operatrons runnlng smoothly For ali your needs, Slmplrcity 
Engrneerrng-simply the bes! 

Outstanding Products Backed by Complete Setvice 
and Parts Availability.. .Simpli&y itsetf! 

l Superior Equipment Design l High-Speed Screens 

l Universal Appllcatlon Experience l Horizontal Screens 

l Two-Bearing Screens l Low-Profile Screens 

l Four-Bearing Screens l Heavy-Duty Pan Feeders 

l Dual Mechanism Screens l Heavy-Duty Grizzly Feeders 

l Portable Plants l Scalper Screens 

Drstrrbuted by: 

IHVS-696-2.5 

SIMPLIGITY 4 
; i 

Simplicity Engineering Simplicity Materials Handling, Ltd. ‘LP 
212 S. Oak St.. brand. MI 48429 650 Woodlawn Road West 
Phone (517) 288-3121 Guelph. Ontano NIK 186 
Fax (517) 2664113 Phone (519) 622-6661 * Fax (519) 622-5763 
Call Toll.Free: (600) 246-3621 
www.simpllcityenglneenng.com 
Desfpn and smc~7mlmns su~m2 to change w!R~u~ notm Des,pn features my bo covered dy palms mued orpatenrs applied los 
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Heavy-duty Horizontal Triple Shaft 



Deister horizontal trrple shaft 
vibrating screens combine the 
efflcrency and low head room of 
horizontal screens with the bene- 
frts of a smooth runmng oval 
stroke usually associated with 
Inclined screens. Optcmum perfor- 
mance and design flexrbllity make 
Deister vibratrng screens the 
obvrous choice of producers and 
portable plant desrgners through- 
out the industry. Derster engineers 
welcome the opportunity to work 
with you in solving your toughest 
screening problems. 

Deister vibrating screens have many 
outstanding features which are 
standard equipment on each unit: 
1. Oil lubricated vibrating 

mechanism 
2. Pivoted motor base. motor 

sheave, wideband V-belt, guards 
3. Trunnion type suspenston 

system 
4. “Automatic” spring-tension, ten- 

sion wedge and “rubber-spring” 
or heavy-duty screen cloth ten- 
sioning devices 

5. Interchangeable screen panels 
6. Removable back plates com- 

pletely seal feed end 

Removable 48” 
Extended Discharge Lip 

\ 

Derster recognrzes the need for 
truly rugged vibratrng screens to 
perform in today’s demanding port- 
able plant as well as statronary 
plant applications. One took at 
Deister equipment tells you that 
no one builds vibrating screens 
wrth more qualrty. Extra protection 
is provided at all wear points. 
Heavy-duty bracing and frame 
members insure long vibratmg 
frame life. 

Available units vary in size from a 
double deck, 5’ x 14’ to a triple 
deck, 6’ x 20’. 

7. 3/8” thick sideplates reinforced 
with 5/s” x 3%” vertical braces 

8. Bolted construction for easy 
replacement of wear parts 

9. Adjustable throw 
10. Tension plates of exclusive 

design 
11. 6” discharqe lips 
12. Access poits 
13. Snubbers for quiet shutdown 
14. Pick-up brackets 
15. Feed Box with 3/8” A-R 

wearplate 

Example BTFM3P-2616 
H Beam Base Trunnion Mounts 

Horizontal Mechanism be- 
tween Decks. Three Shaft. 
Portable. Two Decks, 6’ wide x 
16’ long. 

16. Steel or rubber mechanism Type BTFM3P-3516, 3 deck, 5’ x 16’ Triple 
tube shield Shaft Horizontal 

Explanation of Model Letters 

B = H Beam Base 

T = Trunnion Type spring Support 
system 

F = Flat (horlzontat) 
M = Middle vibrating mechanrsm 

located between decks 
3 = Three shaft 
P = Portable Plant Type 

Explanation of Model Numbers 

First Number = Number of Decks 

Second Number = Width in Feet 

Third and Fourth Number = 
Length in Feet 

Top Deck A-R Steel Replaceable Wearplates 

Deister Tension Wedge 
(see page 4) 

I / 

Access Port Vibrating Feed Box with 
with Cover Plate Mechanism Replaceable 

\ I 
A-R Steel Liner 

/ 

(Friction Check) 
Show Drive) 



By simply adjusting accessible 
external slip-counterweights on 
each side of the machine, the 
stroke configuration can be 
changed from near linear (Fig. 1) 
to near circular (Fig. 2). Wedge 
shaped material that would plug 
an opening on typical horizontal 
screens is thrown free by the cir- 
cular action. Finer adjustments of 
the stroke configuration can be 
made qurckly at the center shaft. 

In addition to an adjustable stroke 
configuration, the amplitude of the 
configuration can be easily 
changed from less than 3/a” to over 
?I/,~” (Fig. 3). Thus, it is possible to 
fine tune the screening action for 
either coarse or fine openings 
from one site to another. 

The rate of travel of material down 
the deck directly affects the depth 
of bed, and therefore, the screen- 
ing efficiency. By changing the 
gear timing (engagement) the 
degree of incline of the stroke 
configuration axis can be changed 
from the standard 45’. Flattening 
the stroke axis will speed the flow 
and thin out a deep bed of mate- 
rial. Increasing the degree of 
incline of the stroke axis slows the 
rate of travel but improves the 
screening efficiency of a lightly 
loaded screen deck. 

Screen operating speed can be 
changed depending on the avail- 
able capacity of the roller bear- 
ings Also, the direction of rotation 
can affect the flow rate of material 
significantly. 

Five different adjustable parame- 
ters combine for hundreds of dif- 
ferent possible operating modes. 

platform 
2. Bolted A-R steel or rubber 

wear liners 
3. Extra heavy-duty (XH) models 
4. Spray pipe holes 
5. Spray pipe equipment 
6. Ball tray decks 
7. Polyurethane coating on 

exposed surfaces - 

:: 
Rubber-covered tension plates 
Manganese and A-R steel wear 
plates for tension plates 

10. Screen support panels for 
modular snap-in screen media 

11. Dust enclosure 
12. Special removable extended 

discharge lips 

Figure 1 Figure 2 Figure 3 

The entire vibrating mechanism is 
a precision constructed, jig 
assembled unit. It incorporates 
three eccentric shafts, two-bear- 
ings each, and runs in a bath of oil 
with internal and external laby- 
rinth seals to prevent loss of oil 
and entrance of dirt. 

A recirculating oil bath lubrication 
system insures maximum bearing 
and gear life. Deister’s exclusive 
slingermist lubricating system 
makes it possible for Deister 
screens to operate at higher 
speeds and at lower operating 
temperatures. Separate oil reser- 
voirs prevent simultaneous con- 
tamination of bearings on both 
sides of the screen. This system is 
the ultimate in oil lubrication of 
anti-friction bearings and assures 
safe operating temperatures under 
extremely hot climatic conditions 
where it, in effect, acts as an oil 
cooling system. The lower portion 
of the counterweight/gear cover 
serves as the oil reservoir. The oil 
is agitated by the counterweights 
and constantly envelops the 
spherical roller bearings and all 
moving parts. It should never be 
necessary to add oil to the 

mechanism, with oil changes 
recommended every 500 hours. 
Oil changes take only minutes 
with easily accessible external oil 
fill and drain plugs and a large oil 
sight glass. 

Replaceable bronze sleeves 
between the inner race of the bear- 
ing and the shaft prevent wear on 
the shaft. Should wear on the 
sleeve occur, even after years of 
rugged service, the original close 
“factory tolerances” can be easily 
restored by the simple replace- 
ment of the sleeve. In its 62 years 
of building vibrating screens, Deis- 
ter Machine Company has always 
designed its vibrating mechanisms 
with the bearing a slip fit on the 
shaft or replaceable sleeve, and a 
press fit in the housing (Sleeves 
not used prior to 1950). The 
replaceable sleeve is a slip fit on 
the shaft. Slip fits assure more 
even wear on bearings and 
sleeves-providing longer life- 
easier replacement. 

The small steel shaft casing tubes 
can be protected by either steel or 
abrasion-resistant rubber shields. 

3 



. Figure 1 

_ Figure 2 

Figure 3 

Figure4 

TENSlON 
WEDGE 

Deister Tension Wedge 
and “Rubber-Spring” 
screen cloth tension- 

ing device, with the 
advantage of quick 
tightening or easy 

release, while at the 
same time providing 

constant tension through 
the action of the molded 

rubber spring. 

FIGURE 1. Standard “automattc” spring tension 
assembly for 5’ and 6’ wide models. Powerful Coil 
tension springs and tension plates hold the screen 
cloth over a senes of support bars arranged in an 
arc. Support spacing IS governed by size of opening 
and shape of screenrng media. As the screen cloth 
wire wears thin or becomes stretched, the springs 
automatically keep the cloth in constant tension. 
thereby preventing whipping or flexing of the cloth, 
causmg wire breakage. The side opposite the spring 
is held by a half-sphere cast iron nut with 
Indentations fittmg the lugs on the steel casting 
welded to the sideplate, which prevents the nut from 
backing off. 

Ledge angles are formed to 94’ to provide the 
correct interlocking fit between tension plate, 
screen cloth hook strip, and the supporting ledge 
angle-prevents pinching or “rocking-up” of the 
screen cloth m the hook-strip area, which causes 
premature breakage. 

Fewer tension assemblies are required due to the 
stronger curved tension plates. The method shown 
in Figure 1 is recommended for medium and fine 
screen cloth or lightweight perforated plate. 

All assemblies (Figures 1 thru 4) are 
interchangeable, as holes and castings in sideplates 
are identically located. 

FIGURE 2. Standard heavy-duty tension assembly 
for heavy wire cloth or perforated plate with hook 
strips. 
FIGURE 3. Standard tension wedge and “rubber- 
spring” assembly. See below. 

FIGURE 4. Standard “automatic” spring tension 
assembly at both sideplates on 6’ wide units with 
center hold down. 

Standard tension plates are available with abrasion- 
resistant rubber or urethane wear surface, l/4” x 11,$” 
manganese steel wear surface or with A-R steel 
formed wear plates welded to tension plate. 

:. TYJJ-~~~Z.’ i= spq-J~=b- -ry”,&y.,y~ 
Y i ~ :-’ 

Replaceable trays to support large opening screen cloth, per- 
forated plate, rubber cloth, modular urethane screen panels or 
other special screening media are constructed of tubular or 
channel transverse members welded to side members bolted to the 
vibrating frame-constructed for each particular application but 
designed to permit interchangeability of screening medium with 
minimum alteration. 



w 

Access ports (“hand-holes”) are 
provided on multiple deck units to 
permit removal and replacement of 
any one screening surface without 
disturbing the other decks and 

F 
\ 

eliminating the necessity of a per- 
,, son or persons between decks 

kLX when “hold-downs” are not used, 
’ These ports, with doors removed, 

also provide the operator easy 

inspection of the screening sur- 
face to check deck wear, possible 
blinding or plugging, depth of bed, 
or any matters connected with the 
operation of that particular deck. 

These oval-ended rectangular 
openings are reinforced with 5/8” 
thick steel frames welded to the 
sidepfates. Easily removed plates 
cover the openings. 

Divided interchangeable screening 
sections are identical in size and 
may be readily interchanged or 
shifted to distribute normal wear 
and prolong the life of the screen- 
ing medium. 

One exception to the above is 
when the openings in the screen 
cloth are smaller than the normal 
spacing between the screen pan- 
els. In this case, one or more of 
the sections should be ordered 
approximately 1” to 1%” longer so 
that they can overlap. 

The screen sections are of bent 
edge or “shrouded hook-strip” 
construction to provide easiest 
screen cloth replacement and 
proper tensioning. 

Type TFM3P-35163 deck, 5’ x lb’, with 
46” removable converging lip. 

-q&V. 
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The ball tray IS used as a means Of 
reducrng or elrmrnatmg blinding Of 
the meshes in the screen cloth. 
usually m the bottom deck. It con- 
sists of a wrre cloth panel or perfo- 
rated plate wrth relatively large 
openmgs placed beneath the 
screen cloth, and the space 
between divided into compart- 
ments for the purpose of carrying 
resilient rubber cleaning balls. The 
vibratron of the screen causes the 

balls to bounce up against the 
underside of the screen cloth. driv- 
ing out the near-srze Irregular 
shaped partrcles wedging in aper- 
tures as well as creating a secon- 
dary vibration in the screen cloth 
that prevents fme partrcles 
from sttcklng and building 
up on the wires. In most 
cases, a ball tray will be 
effective with material containrng 
as much as 5% moisture. 
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Deister Screens can be equipped 
with specially designed spray 
equipment-stationary supporting 
brackets and 2” pipe headers fitted 
with threaded spray nozzles, and 
complete manifold systems. The 
supporting framework is welded to 
the H-beam base, with the indrvid- 
ual headers resting on small hard- 
wood blocks to allow for height 
adjustment. Where the headers 

pass through the sideplates be- 
tween decks, the round hole in the 
sideplate is reinforced by a 5/8” 
thick steel ring welded to the plate. 
The opening is sealed by a poly- 
urethane flange that fits over the 
spray pipe and is placed against 
the reinforcing ring. 

The brass or steel nozzles fan out 
water jets into sheets, which pro- 
vide broad bands entirely across 

the screen, giving complete cover- 
age under each header. The noz- 
zles are “staggered” in order to 
provide two solid sheets of water 
per header. 

Complete manifold systems includ- 
ing all piping, fittings, and indivrd- 
ual brass gate valves for each 
header, mounted on the H-beam 
base, can be furnished as optional 
equipment. 

Spray pipe holes can be pro- 
vided for operator installation of 
spray pipes or for possible 
future addition of spray equip- 
ment. The holes in the sideplate 

r- 

are reinforced by a 5/s” thick 
steel ring 8%” in diameter 
welded to the sideplate. This 
ring may be drilled and tapped 
to accommodate capscrews 
fastening a steel coverplate 
until future installation of 
spray pipe equipment. 

Type BTFM3P-3620,3 deck, 6’ x 20’ \ 
with 12” top deck discharge lip. 
Shown without screening media and 
tensioning devices. 



Type BTFM3P-3616,3 deck, 6’ x 16’ 
Deister triple shaft horizontal vibrating 
screen mounted on a portable plant with 
a removable 49” converging discharge 
chute. 

Removable converging discharge chute. FEED sax 
Feed boxes are standard equip- 
ment on most units with size 
depending on model and applica- 
tion of vibrating screen. Con- 
structed of 5/rs” thick steel plate. 
formed, braced and welded, with a 
3/e” thick replaceable A-R Steel 
wear plate in the bottom. The feed 
box is bolted to angles welded to 
the vibrating screen. 

DISCHARGE LIPS 
Up to 54” long special discharge 
lips can be supplied to discharge 
onto belts, chutes, or into the top 
of a crusher. Both top and middle 
decks of a triple deck screen can 
easiiy discharge into a crusher 
since the vibrating mechanism is 
located between the middle and 
bottom decks. 

Wear resistant rubber tube shield g!ued 
L to light gauge steel plate, lack-welaea 10 

7 
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Two BTFM3P-3620.3 deck 6’ x 20 
screening 450 TPH 01 Jj,” x 0 

crushed stone. 

BTFM3P-3616.3 deck 6’ x 16’ screening 400 
;T+ : TPH of sand and crushed gravel. ,, 
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FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan -Volume 3: Pilot Plant Operation Plan 

Franklin Environmental Services 
Gravel Separation System 

TAB 4 

SUPERIOR CONVEYORS 
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To the owner: 
Congratulations on your selection of a Superior Equipment portable radial stacking conveyor. This 
belt conveyor is one of the most economical means of transporting bulk material from one point to 
another. It has been designed to provide years of profitable and dependable service. To ensure 
maximum performance of your belt conveyor, it is mandatory that you thoroughly study this owner’s 
manual and follow its recommendations. Proper operation and maintenance are essential to prevent 
injury or damage and to maximize machine life. 

It is the owner’s responsibility to: 
@Operate and maintain this belt conveyor in a safe manner and in accordance with all 
applicable local, state, and federal codes, regulations and/or laws; and in compliance with 
on-product labeling and this owner’s manual instructions. 

*Make sure that all personnel have read this owner’s manual, and thoroughly understand 
safe and correct installation, operation, and maintenance procedures. 

@Make sure the belt conveyor is installed correctly before being placed in service, and at 
regular intervals thereafter serviced in accordance with procedures outlined in this owner’s 
manual. 

aFulfill all warranty obligations so as not to void the warranties. The warranty section at the 
beginning of this owner’s manual outlines the warranty policy of Superior Equipment. For 
a complete description of Superior Equipment’s obligations arising from the sale of this 
equipment, refer to Superior Equipment’s terms and conditions of sale on the back of 
Superior’s sales contract. 

Superior Equipment reserves the right to make product improvements to the equipment at any time. 

09102199 
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WARRANTY 
Seller warrants to original Buyer that merchandise manufactured by the Seller will be free from 
defects in material and workmanship when used under proper and normal use for a period of 1 year 
after delivery. Seller’s liability under this warranty is expressly limited, in Seller’s discretion, to 
replacing or repairing any merchandise found to be defective within 1 year after delivery. Buyer 
expressly agrees that replacement or repair of the merchandise is, in Seller’s discretion, Buyer’s sole 
and exclusive remedy for any breach of warranty. In the event any merchandise is found to be 
defective during the warranty period, Buyer shall notify Seller in writing of any claimed defect 
within 30 days after such defect is first discovered, but not later than 1 year from the date the 

L merchandise was delivered to the Buyer and provide Seller with an opportunity to inspect and test the 
merchandise claimed to be defective. The effects of normal wear and tear do not constitute a defect 
for purpose of this warranty. Seller shall pay all reasonable transportation charges incurred in 
returning to Seller any merchandise agreed in writing by Seller to be defective; however, Buyer shall 
pay all transportation, removal, and replacement charges covering any merchandise returned that 
does not prove to be defective. This warranty is provided by the Seller solely to the original Buyer of 
the merchandise and applies to items manufactured by the Seller as well as any warranties provided 
by the Seller’s suppliers. 

THIS WARRANTY IS THE SOLE AND ENTIRE WARRANTY PERTAINING TO THE 
SELLER’S MERCHANDISE AND IS IN LIEU OF AND EXCLUDES ALL OTHER 
WARRANTIES OF ANY NATURE WHATSOEVER, WHETHER EXPRESSED, IMPLIED, OR 
ARISING BY OPERATION OF LAW, TRADE USAGE, OR COURSE OF DEALING, 
INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY AND 
WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE. 

09/02/99 
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SAFETY FIRST! 

Accidents can be prevented by recognizing the causes or hazards before an accident occurs and doing 
something about them. Regardless of the care used in the design and construction of this equipment, there are 
some areas that cannot be safeguarded without interfering with accessibility and efficient operation. 

A 
Thk messaee alert symbol identifies imootint safetv messapes on the 

1 eauioment and in the owner’s manual. When vou see this svmbol. be alert to 
the oossibilitv of oersonal iniurv and carefullv read the messape that 
follows. 

This messaae alert symbol identifies information that must be heeded for 

A- _ 
prooer ooerah’on of the eauioment and to orevent damage or deterioration 
of the eauioment. 

In the owner’s manual and on decals used on the equipment the words DANGER, WARNING, CAUTION, 

L IMPORTANT, and NOTE are used to indicate the following: 

DANGER: This word warns of immediate hazards which, if not avoided, will result in severe 
personal injury or death. 

WARNING: This word refers to a potentially hazardous situation which, if not avoided, could 
result in severe personal injury or death. 

CAUTION: This word refers to a potential hazard or unsafe practice which may result in minor 
or moderate personal injury. 

IMPORTANT: Highlights information that must be heeded. 

NOTE: A reminder of other related information that needs to be considered. 

BE CERTAIN ALL EQUIPMENT OPERATORS ARE AWARE OFTHE DANGERS INDICATED 
BYSAFETYDECALSAPPLlEDTOTHEEQUIPMENT,ANDBECERTAlNTHEYFOLLOWALL 
SAFETYDECALlNSTRUCTlONS.CONTACTSUPERlOREQU!PMENTFORSAFETYDECAL 
REPLACEMENT. 

09/02/99 
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SAFETYDECALS 

Not all may apply to your equipment - see safety decal placement illustration. 

s- 00002 

MOVING PARTS HAZARD 
l Keep hands, clothing, and 

hair away from moving 
belts and parts. 

l Reolace auard before 
opkrating. 

9-00003 

A’ 

I cc 

‘9c 

9-00004 

4h WARNING 
MOVING PARTS HAZARD 
Can crush or dismember 
hands and fingers. 

Do not operate with 
guard removed. 

t 9.00024 
II II 

// A CA,UTION // 
l Maximum travel speed 40 MPH on paved 

roads, SLOWER speed on other roads 
l Travel restricted to daylight hours and 

when clear visibility exceeds 500 feet. 

10/11/99 5 
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SAFETYDECALS 

ot all may apply to your equipment - see safety decal placement illustration. 

19.ooot5 

l Jack one wheel at a 
time. 

l Block the other 
wheel, and anchor 
conveyer tail section 
before jacking. 

l Telescoping & 
swiveling wheels are 
the only operations to 
be performed while 
jacked-up 

t 9.00023 

dh CAUTION 
Crib machine before operation to prevent 
fatigue damage. 

MIDll 

10/11/99 
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L CONTROL AND IDENTIFICATION DECALS 

Not all may apply to your equipment. Order replacements by part number. 

i9.00038 

t9.00008 

1 HYDRAULIC OIL RESERVOIR 1 

19-00041 

10/11/99 7 
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SAFETY INSTRUCTIONS FOR OPERATION AND MAINTENANCE 

1. 

2. 

3. 
- 

4. 

5. 

6. 

7. 

8. 

9. 

A 
These are peneral safetv considerations-additional orecautions may be 
necessarv to ooerate vour eauioment in a safe manner. Be certain vou are 
ooeratinp your eauioment in accordance with all safetv codes. OSHA rules 

and reaulations. insurance reauirements: and local. state. and federal laws. 

Do not allow anyone to operate the conveyor until he or she has read the owner’s manual and is 
completely familiar with all safety precautions. 

Do not allow the following people to operate or maintain the conveyor: 

l Children 
l Persons unfamiliar with the equipment, or unfamiliar with safe operating and 

maintenance procedures for the equipment. 

l Persons under the influence of alcohol, medications, or other drugs that can impair 
judgement or cause drowsiness. 

Make sure everyone is clear of the conveyor before starting the belt during operation or maintenance. 
Never allow anyone to ride on the conveyor! 

Do not wear loose hanging clothes, neckties, or jewelry. Long hair is to be placed under a cap or hat. 
These precautions will help prevent you from becoming caught in the moving parts of the conveyor. 

Do wear safety glasses, ear protection, respirators, gloves, hard hats, safety shoes, and other protective 
clothing when required. Requirements for personal protective equipment will vary depending upon 
conveyor placement and material to be conveyed. It is the responsibility of conveyor operators to be 
certain they make use of all necessary personal protective equipment. 

Buildup of materials on pulleys or idlers will lead to belt misalignment or damage. When removing such 
materials, the conveyor must be stopped and power controls must be locked-out or tagged-out. 

The conveyor should not be used to handle materials other than those which were specified as part of its 
design and manufacture. It is the operator’s responsibility to be aware of the conveyor system capacities 
and operate the conveyor accordingly. 

Make sure the operator’s area is clear of any distracting objects. Keep work areas clean, and free of grease 
and oil to avoid slipping or falling. 

Periodically check all shields and structural members. Replace or repair anything that could cause a 
potential hazard. 

L 10. When the belt is moving, the material travels at a speed sufficient to cause injury. Do not start the 
conveyor until you are certain no one is exposed to the moving parts or to the material being discharged 
from the end of the conveyor. 

11 
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11. When doing maintenance work on structural parts or repairing any moving parts: 
l Disconnect and lock-out or tag-out all power sources. Know OSHA requirements. 
l When welding is required, disconnect all power sources and connect ground to point 

closest to welding area. 
l Block all wheels to prevent the conveyor from moving, and block any extended 

hydraulic cylinders to prevent them from moving or retracting. 

12. If any safety devices are not functioning properly, do not use the conveyor. Remove it from service until 
it has been properly repaired. 

13. Do not replace components or parts with other than factory-recommended service parts. To do so may 
decrease the effectiveness of the unit. 

14. Do not lubricate parts while the conveyor is running. 

15. Before starting engines within enclosed areas, be certain ventilation is sufficient to avoid buildup of 
exhaust fumes. 

16. Relieve any and all pressure before opening, repairing, or removing any air pressure lines, hydraulic 
lines, valves, fittings or seals. In the event of an hydraulic line rupture, stay clear of the area until pressure 
has been relieved. Clean up any spilled fluid before performing repairs in the area. 

17. It is the operator’s responsibility to be aware of equipment operation and work area hazards at all times. 

18. Operators are responsible to know the location and function of all controls and indicators, including 
electrical power panels, hydraulic controls, motor controls, incline indicators, fuel and oil level 
indicators, belt scale controls, etc. 

19. Operators are responsible to know the location and function of all guards and shields including but not 
limited to drive guards, pulley guards, and nip guards; and are responsible to make certain that all guards 
are in place when operating the conveyor (See below). 

Typical tail end guards 

09102199 12 
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20. Operators are responsible to be aware of safety hazard areas and follow instructions on warning, caution, 
or danger decals applied to the conveyor. Safety hazard areas may include but are not limited to: 

l Pinch points at fold hinge areas (#l, #2) 
l Pinch points at fold support areas (#3) 
l Pinch points where locking pins are used (#4) 

l Electrical control panels (#5) 
l Moving parts hazards on drives 
l Moving parts hazards where contact with belts and idlers is possible 
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SITE PREPARATION 

Lea or 
Ditch Side 

Tail End 

Riillt or 
Road Side 

Head Section 

Figure 1. Conveyor terms. 

Location of conveyor is generally determined by the location of the intake and discharge of 
material to be conveyed. Improper site conditions can adversely affect the operation and 
maintenance of your conveyor. 

The area around the conveyor should be kept clear and level to make the loading of the 
conveyor and discharge of material as convenient as possible. 

The conveyor tail section (Fig. 1) must have adequate clearance all around to allow for 
maintenance and the removal of material spillage. 

A All vortable convevors must be kevt reasonablv level to main&in Drover bal- 
anceandto keevavenuanenttwistfrom settinpintotheconvevorframeand 
undercarriaee. 

1. Position the conveyor in the working area as required. 

2. If the conveyor has a removable hitch, disconnect the removable hitch from the tail 
section (Fig. 2). 
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Remove 2 bolti 

Figure 2. Conveyor tail section with removable hitch. 

3. If the conveyor has no top-fold or side-fold sections, release the axle brakes (if 
supplied), remove all wheel blocking, and proceed to step #7. 

4. If the conveyor axle has brakes, check to be sure the brakes have not been released 
after transport. If the brakes have been released, block the wheels in transport or road 
travel position (Fig. 3) to prevent rolling in either direction. 

A 
When unfoldinp or folding conveyor sections, alwavs be certain the wheels 

t are blocked in transvort vosition to vrevent the convevor from rolline in ei- 
ther direction and vossiblv causing iniurv to overatom. When unfolding or 

foldinp side sections on convevors. use eauivment which will suvvort the weight of the 
section d 

09/02/99 16 

Figore3. Swivel wheels in road travel position (parallel to 
conveyor). 

UNFOLDING SECTIONS AND INSTALLING THE ANCHOR PIVOT BASE 
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When unfolding sections, either manually or by hydraulics, be certain enough slack is allowed 
on the load run side (Fig. 1) of the conveyor so the belt will not bind up, stretch, or prevent the 
conveyor unfolding. 

5. See hydraulic controls (Fig. 4) 

Figure 4. Hydraulic controls for a conveyor with full 
hydraulics. Not all may apply to your conveyor. 

6. Unfold the conveyor head section, taking care that the belt does not bind up or catch. 
On side-folding conveyors, remove the safety pin before unfolding, and make certain 
the section latch and safety pin are locked after the section has been unfolded. 

7. Using appropriate equipment, lift the tail section of the conveyor approximately one 
foot. 

8. Position the base assembly under the pivot assembly (Fig. 5). The pivot assembly 
may need to be attached to the conveyor with the supplied hardware. 

Figure 5. Conveyor anchor pivot base assembly. 

9. On conveyors where the pivot assembly doubles as a fifth wheel hitch, two bolts must 
be removed to allow the assembly to pivot. 

10. Lower the conveyor tail section until the pivot assembly is seated in the base 
assembly. Bolt together with supplied hardware. 
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I H 0 ” 5 T R t E 5 _.__ 

TELESCOPING AXLES 
‘d 

11. Block the wheel(s) on one side of the conveyor. 

12. Using hydraulic axle jacks (if supplied) or appropriate equipment, raise the axle on 
the other side of the conveyor just high enough to allow the wheels to move freely. 

13. If the conveyor is equipped with power travel, install the power travel drive chain 
when the drive wheel is raised. 

14. The conveyor may be supplied with up to four locking pins on each side (Fig. 6). 
The axle pin does not have a pull ring. The undercarriage locking pin is the shortest, 
and has a hair pin clip which must be used to keep it in place. The swivel box 
locking pin is longer than the telescoping axle locking pin. 

Figure 6. Conveyor undercarriage. 

1.5. Remove the telescoping axle locking pin (Fig. 6) and fully extend the tube to the 
working position, either manually or by hydraulics. 

16. Reinsert the telescoping axle locking pin, making certain it is fully engaged. 

17. Lower the axle, and repeat for the other side. 

ADJUSTING CONVEYOR HEIGHT 

A 
The swivel wheels must be in transoort uosition (Fir. 3) when adiustinrr con- 
vevor heipht. The wheels must be unblocked and allowed to move freelv, 
and the tail section must also be allowed to move freelv to orevent any a’am- 

ape to the convevor undercam*arre. 

I 
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When manuallv mkinp vour conveyor. do not extend the outer tubes on the 

A - 1 telescovinp undercakzpe more than a foot bevond the last oinninP hole in 
the inner tubes. Doinrp so mav cause iniurv to aersonnel or eauiument dam- 

ape if the outer tubes slide off the inner tubes. 

18. Slowly open the petcock on the brake air tank to bleed off the air if the brakes were 
not released after transport. Remove all wheel blocking. 

19. Remove the undercarriage locking pins (Fig. 6), and raise the conveyor to the desired 
working height, either manually or by hydraulics. 

20. Reinsert the undercarriage locking pins, making certain they are fully engaged. 
Reinsert the hair pin clips. 

SWIVELLING WHEELS 

21. Block the wheel(s) on one side of the conveyor. 

22. Using hydraulic axle jacks (if supplied) or appropriate equipment, raise the axle on 
the other side of the conveyor just high enough to allow the wheel(s) to move freely. 

23. Remove the swivel box locking pin (Fig. 6) and rotate the swivel box 90 degrees to 
the radial or working position (Fig. 7). 

Figure 7. Swivel wheels in radial or working position. 

24. Reinsert the swivel box locking pin, making certain it is fully engaged 

25. Lower the axle, and repeat for the other side. 

09/02/99 19 
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CONVERTING TO TRANSPORT POSITION 
./ 

A 
When converting from radial no&ion to road or nit oositions. be certain the 

1 convevor is lowered to its lowest vosition to prevent tinuinp over! 

1. Block the wheel(s) on one side of the conveyor. 

2. Using hydraulic axle jacks (if supplied) or appropriate equipment, raise the axle on 
the other side of the conveyor just high enough to allow the wheel(s) to move freely. 

3. If the conveyor is equipped with power travel, remove the power travel drive chain 
when the drive wheel is raised. 

4. Remove the swivel box locking pin and rotate the swivel box 90degrees to transport 
position. 

5. Reinsert the swivel box locking pin, making certain it is fully engaged. 

6. Lower the axle, and repeat for the other side. 

7. Remove all wheel blocking. 

A 
The swivel wheels must be in transoortuosition (Fig. 3) when adiustinp con- 
vevor height. The wheels must be unblocked and allowed to move freelv, 
and the tail section must also be allowed to move freelv to orevent any dam- 

age to the convevor undercatipe. 

8. Remove the undercarriage locking pins and lower the conveyor to its lowest position. 

9. Reinsert the undercarriage locking pins, making certain they are fully engaged. 
Reinsert the hair pin clips. 

10. Using hydraulic axle jacks (if supplied) or appropriate equipment, raise the axle on 
one of the conveyor just enough to allow the wheel(s) to move freely. 

11. Remove the telescoping axle locking pin and retract the tube to the closed position, 
either manually or by hydraulics. 

12. Reinsert the telescoping axle locking pin, making certain it is fully engaged. 

13. Lower the axle, and repeat for the other side. 

14. Block the wheels in transport position to prevent rolling in either direction. 

A When unfoldine or foldinrr conveyor sections. alwavs be certain the wheels 

1 are blocked in transoort nosition to m-event the conveyor from rolling in ei- 
ther direction and uossiblv causine iniurv to ouerators. When unfoldinp or 

foldina side sections on conveyors. use eauinment which will sunnort the weieht of the 
section A 
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15. Slowly fold the conveyor head section, taking care that the belt does not bind up or 
catch. On side-fold conveyors, remove the safety pin before folding, and make 
certain the section latch and safety pin are locked after the section has been folded. 

16. DiscoMect the base assembly from the pivot assembly. 
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PRE=OPERATION CHECKLIST 

BEFORE STARTING THE CONVEYOR FOR THE FIRST TIME: 

1. Carefully read through all safety instructions in the owner’s manual 

2. Return and trough idlers are either greaseable or non-greaseable. Check greaseable idlers to be 
sure they are filled with grease. 

3. Check to be sure the reducer is filled to the proper oil level. 

4. Check to be sure that skirtboards at loading points are installed and adjusted. Refer to the owner’s 
manual Belt Loading instructions for skirtboard adjustments. 

5. Check equipment wiring-any and all wiring must be done by a qualified electrician. 

6. Loosen and remove the v-belts by adjusting the torque arm reducer or motor mount tension 
bolts. Turn the driven sheave by hand to determine the direction of rotation. Run the drive motor 
or use a phase rotation indicator to determine the drive sheave direction of rotation. If both 
sheaves are not rotating in the same direction, the unit must be rewired by a qualified electrician. 
Adjust the torque arm reducer or motor mount tension bolts to set v-belts at proper tension. See 
Gates Belt Preventive Maintenance Manual in the owner’s manual for tensioning instructions. 

7. When a belt scraper is used, be sure that it is properly installed and working. See belt scraper 

L 
and tensioner materials included near the back of the owner’s manual if applicable. 

8. Continue through the steps outlined below. 

EVERY TIME BEFORE STARTING THE CONVEYOR: 

1. Check to be sure the reducer is filled to the proper oil level. 

2. Check all other fluid levels. 

3. Be certain all guards and safety devices are in place and in working order. 

4. Visually inspect all hoses, lines and belts for leaks, wear and damage. 

5. Check and remove all tools and any foreign objects from the belt, particularly on the return run 
side (Fig.1) where they may get between the pulleys and belt. Grease on the belt should be 
removed immediately as it will deteriorate the belt. 

6. Make certain no parts of the conveyor power, hydraulics, or moving parts have been locked-out 
or tagged-out. If they have, determine who placed the lockouts, and have them remove the 
lockouts or tagouts before starting the conveyor. 

7. Walk completely around the conveyor, making certain no other personnel are under, on top of, 
or next to the conveyor. Warn anyone nearby that you are starting up the conveyor. 

8. After starting the conveyor, check all controls and indicators or gauges to be certain they are in 
working order. 

9. Check the operation of safety stop lines and switches, if applicable, after starting the conveyor. 
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GENERAL OPERATION 

A conveyor belt, correctly installed and trained, will run straight and true. The belt must run centered on all 
terminal, snub, and take-up pulleys; troughing and return idlers throughout the entire length. Straight running 
also requires that the belt contact the horizontal roller of the troughing idlers. 

Never use side-guide idlers to compensate for erratic belt travel. Self-aligning idlers should not be used to 
force the belt into correct running position, but rather as asafeguard against unusual operating conditions after 
the belt has been properly trained. 

Q 

Incorrect belt installation and training can result in severe edge damage, 
material soillaae and leakage throuph the skirtboards at the loading noint, 
and excessive Dower demands. 

Material spillage is the usual reason for belt carcass ruptures and pulley cover gouging and stripping, while 
leakage at the skirtboards results in excessive belt cover wear under the skirtboards. 

After the belt has been properly trained while running empty, load the belt to facilitate breaking it in. When 
operating, the conveyor must be running before receiving material from the discharge unit. When shutting L.-l 
down, the discharge unit must be stopped first, while the conveyor will continue to run until empty. Check to 
be sure the electric controls are wired to provide the proper starting and stopping sequence. If you are running 
very wet or moist material, run the belt empty for at least three complete revolutions to clean material from the 
belt. 

With the belt operating under load, check the belt for runout and, if necessary, realign idlers as described in the 
Belt Training instructions in the owner’s manual. No special tools or equipment are needed to either maintain 
or service your conveyor. 

09101199 
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L-l 

BELT TFiAlNlNG 

c 

Belt training is a process of adjusting idlers and loading conditions in a manner which will correct any 
tendency of the belt to run off. Never attempt to train the belt by unequal adjustment of take-up side adjusting 
bolts. The take-ups are only used for keeping the tail pulley square with the conveyor frame, and to produce 
the necessary belt tension to prevent slippage and excessive belt sag between idlers. 

The training of a conveyor belt causing it to travel over the center area of troughing idlers, pulleysand return 
idlers is vitally important to trouble-free operation and low maintenance cost. Unless a belt itself is warped 
and curved from improper manufacture, use, or storage, it is possible to train it for central running. The 
following recommendations are basic to belt training procedures: 

1. Level all frames crosswise as gravity will force the belt off-center if one side of the conveyor 
frame is lower than the other. 

2. Square the tail pulley with the frame, using a large carpenter’s square. 

3. Square all troughing and return idlers with the frame and tighten the attachment bolts. Check 
squareness from both side members. 

4. Run the conveyor empty and at reduced speed if possible. If the belt should show a side creep 
at only the splice area and this progressed along the conveyor instead of remaining at one point 
on the frame, the splice may not be square and may have to be,redone. 

5. Check the belt splice for squareness. The belt ends should be squared from centerlines found 
through the method described in the Belt installation instructions in the owner’s manual. Check 
the belt run on the return run side of the conveyor, or place a large plywood board under the belt 
on the load side to get accurate measurements. Check to see if a line between points B (Fig.10) 
runs parallel to the belt fasteners. 

6. If necessary resplice the belt, following instructions in the Belt Installation instructions in the 
owner’s manual. If you don’t have sufficient belt length to resplice after squaring the belt ends, 
you will have to add a section of belt. When adding belt sections, remove enough length from 
the original belt to allow for a minimum distance of 3 feet between belt splices. 

7. If you have determined the splice is square, examine the return run side of the conveyor for side 
creep first, beginning at the head end and working down to the tail. Make adjustments where 
side creep occurs as follows: 

A. The point of maximum side creep requires adjustment of a preceding idler when you 
are facing in the direction of belt travel. 

B. Loosen the bolts and pivot the idler around its midpoint, making these adjustments 
in small amounts, tightening the bolts and making a test run after each adjustment to 
see the effect on side creep. Run the belt at least three revolutions for the adjustment 
to take effect. If the point of maximum side creep changes, adjust the idler that 
precedes that new point. 

8. Examine the load run side of the conveyor, following the belt travel from tail to head end. Make 
the same adjustments where side creep occurs. 

9. When the slow running belt is centered, change to a higher speed (if used). Load the belt with 
material and continue testing until normal operating conditions cause no deviations from central 
running. 

09/02199 

25 



Owner’s Manual (PRSC) 

BELT LOADING 

After the conveyor has been thoroughly checked over and all belt training completed, the conveyor can be 
loaded. Start with a light load and gradually work up to the load that the conveyor was designed to handle. 
When stopping the conveyor, operate until the belt is clear of material, especially at the end of each working 
day. During cold weather, material remaining on the belt will freeze to the rubber covering and may cause 
damage. 

Check chutes to see that the material is beinp directed onto the center ofthe 
belt (Fie.8). Off-center loadinp is harmful to belt. idlers. andshahinv. The 
loadinp noint of a convevor is the critical ooint. Here the belt receives its 

maior abrasion and DraCtiCdV all of its imaact. The ideal condition is to have the 
material wss from chute to belt at the same sneed and direction of travel as the belt, 
with a minimum amount of imnact. 

Rubberskirtboards are bolted to the trough to form the load centrally on the belt, to prevent side spillage, and 
to prevent material from spilling out the back or bottom of the trough. Larger material spilling out the back of 
the trough has potential to catch in the belt or damage the tail pulley. Skirtboards will require adjustment or 
replacement as they wear. -.-l 

Material should be stilled on the belt before it reaches the end of the skirtboards. If the material particles are 
still tumbling as they pass the skirtboard ends, belt speed may need to be adjusted, feed arrangement or rate 
may need to be adjusted, or the trough and skirtboards may need to be extended in order to avoid side spillage 
of material. 

Correcl belt loading 

Incorrect belt loading with 
material spillage and belt damage 

Figure 10. Belt Loading 

09:02/99 
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BELT TIGHTENING 

‘L, 

All Superior Equipment conveyors are equipped with take-up side adjusting bolts (Fig.9) at the tail end to 
maintain the necessary belt tension. With a wrench, use the take-up side adjusting bolts to move the sliding 
bearing assemblies forward. Apply the proper tension to the belt to prevent slippage and excessive belt sag 
between troughing idlers. 

Figure 11. Side view of conveyor tail sections 

09/02199 
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BELT INSTALLATION 

Belts are customarily packaged in crates which can be rolled from place to place. Crates and rolls are usually 
marked with an arrow which shows the direction in which they should be rolled. When hoisting the belt roll, a 
bar should be passed through the hole in the center of the roll. Fasten chain or cable to the ends of the bar for 
lifting, and use a spreader bar above the roll to prevent damage to the edge of the belt. 

Always store the belt roll suspended on a tube or bar, or resting on the face width of the belt. Storing the belt 
roll with weight on one edge may stretch the belt, making it difficult to square at assembly and train during the 
initial operation. Belts should be stored in a dry, cool building. Never drop the belt or store it on its edges. 

Installation of the belt begins with building a suitable stand behind the conveyor and then aligning the belting 
roll with the conveyor frame. If the area behind the conveyor will not permit this method of threading, the roll 
of belting can be suspended above the conveyor frame for threading. 

Next, check the position of the side take-up bearings to make sure they are positioned all the way to the 
beginning of the adjustment frame. This will give you maximum take-up ability after belt installation. Then 
check the belt to make sure the load side (side with the thickest rubber covering) is facing up. 

Most belting is shipped from the factory cut to length with additional allowance for squaring ends for the 
splice. Create a centerline for squaring the end of the belt by measuring and marking center pointson the width 
of the belt at 3 foot intervals for at least 15 feet. Snap a chalkline or use a long steel rule to mark the average 
centerline through these points (Fig.10). Locate a centerline point (A) at least 10 feet from the edge of the belt. 
Locate points (B) equal distances from point (A) to connect as your cutting line. Use a straight edge as you cut 
the belt-a standard linoleum knife with hook usually works well. 

Position the fastener manufacturer’s template on the belt (or fashion one yourself given the manufacturer’s 
recommendation for fastener spacing) and punch holes in the end of the belt for the fasteners. Always follow 
the manufacturer’s recommendations as to the proper size of fasteners to be used on any belt. Attach a 
clamping plate onto the end of the belt to enable an even pull for threading the belt onto the conveyor (Fig. II). 

Figure 12. Squaring belt ends Figure 13. Clamping plate arrangement 

09/02/99 
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Place the pulling plate on the bottom side of the belt so it will pass more easily over the troughing idlers. Bolt 
the clamping plate to the belt through the fastener holes-the number of bolts should be proportionate to the 
amount of pull exerted. 

Connect a cable or rope to the clamping plate. A braking system can be made by using a belt clamp mounted 
on the conveyor frame to prevent belt runaway while threading. Slowly pull the belt into position (near the tail 
section for easy access) with a block and tackle or similar equipment. 

Attach 2 stretcher clamps roughly 3 feet from each end of the belt. Make sure the stretcher clamp on the 
squared end of the belt is parallel with the belt end. Remove the clamping plate and firmly attach the parallel 
stretcher clamp to the conveyor frame. 

Evenly draw the belt ends together, using a cable-jack or similar means, and pull the unsquared end of the belt 
over the top of the squared end until the correct belt tension is obtained. Maintaining this tension, create a 
centerline following the procedure described earlier, and mark a squared line where the belt must be cut for the 
splice. 

Place a wooden plank under the splice point to facilitate the cutting and punching of holes in the belt. Cut the 
belt, position the fastener manufacturer’s template on the belt end, and punch holes for the fasteners. 

The use of belt tape under the belt fasteners is recommended to help reinforce the splice area. Refer to 
instructions included with the belt fasteners for proper installation. 

A 
When adding or reolacinp sections of convevor belt. alwavs leave a mini- 
mum distance of 3 feet between belt sDlices. Installinp belt sections of less 
than 3 foot length mav olace enouph stress on the svlices to cause damage if 

both solices run over the head or tail oullevs at the same time. 

BELT REPAIR 

Fasteners can be used to make quick repairs to belt tears or to replace belt sections with new pads of the same 
belting (Fig.12). Coat all exposed edges or cuts with rubber cementing compound to prevent any moisture or 
foreign material from entering the belt carcass and causing further damage. 

Figurn 14. Repairing belt with fasteners 

09/02/99 
29 



Owner’s Manual (PRSC) 

09:0x99 
30 





Conveyor Troubleshooting Guide 
_’ 

( Owner’s Manual (PRSC) 

Problem Solutions 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

The belt may bc bowed. Anew belt should straighten 
out after two to three hours running, or it must be 
replaced. 

Improper or incorrectly installed belt fasteners. 

Belt running speed may be too fast. Contact Superior 
Equipment about using a different drive sheave to 
change the running speed. 

Belt may be strained on one side. A new belt should 
straighten out after two to three hours running. Belt 
section may require replacement. 

Conveyor frame may not be level. Position the 
conveyor in a level work area. 

Damage to belt by abrasives, chemicals, heat, oil, etc. 
Be certain belt was designed for use with specific 
materials being conveyed. If abrasive materials work 
into cuts and between plies, make spot repairs 
according to Belt Repair instructions in the owner’s 
manual. 

Dual pulley drives may not be running at the same 
speed. This is likely only if friction wheel drive tires 
were replaced. Contact Superior Equipment for 
replacement tires. 

Drive may be underbelted. If you are not handling 
material for which the conveyor was manufactured, 
installation of another grade of belt may be required. 
Contact Superior Equipment. 

Belt edge may be worn or broken. Remove worn 
section and splice in a new one according to Belt 
Installation and Repair instructions in the owner’s 
manual. 

Excessive impact of material on belt or fasteners. 
Modify feed to reduce impact. Contact Superior 
Equipment about installing impact idlers, where 
possible, to absorb impact. 

Excessive belt tension. Reduce load being conveyed 
or adjust conveyor take-up side adjusting bolts to 
reduce tension. 

12. 

13. 

14. 

Frozen idlers. Free idlers and lubricate according to 
Superior Components idler materials included near 
the back of the owner’s manual. Replace idlers if 
necessary. 

Idlers or pulleys out-of-square with center line of 
conveyor. Realign, following Belt Training 
instructions in the owner’s manual. 

Idlers improperly placed. Contact Superior Equip- 
ment about relocating idlers or inserting additional 
idlers spaced to support the belt. 

15. Off-center loading. Material feed should be in 
direction of belt travel and at belt speed, centered on 
the belt. See Belt Loading instructions in the owner’s 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

manual. 

Improper belt storage and handling. 

Insufficient traction between belt and pulley. Lag the 
drive pulley, using grooved lagging in wet 
conditions. Contact Superior Equipment about in- 
creasing wrap with the addition of snub pulleys. 

Material between belt and pulley. Remove 
accumulation and improve maintenance. Adjust the 
skirtboards, referring to Belt Loading instructions in 
the owner’s manual. 

Material build up. Remove accumulation and install 
cleaning devices, scrapers, or return belt covering. 

Pulley lagging may be worn-replace if necessary. 
Use grooved lagging for wet conditions. Repair any 
protruding loose bolts. 

Pulleys are too small. Contact Superior Equipment 
about using larger diameter pulleys. 

Belt splices may not be square. Check and replace if 
necessary, following Belt Installation instructions in 
the owner’s manual. 

Material loading speed too high or too low. Adjust 
feed rate or change belt speed. Contact Superior 
Equipment to determine if a different drive sheave 
size may be used to change belt speed. 

24. 

25. 

I26. 

27. 

28 

Insufficient belt tension. Use take-up side adjusting 
bolts to increase belt tension, following Belt 
Tightening instructions in the owner’s manual. 

Skirtboards improperly placed. Adjust skirtboards 
so that they do not rub against the belt, referring to the 
Belt Loading instructions in the owner’s manual. 

Idlers leading to head pulley may beout ofalignment. 
Realign, following Belt Training instructions in the 
owner’s manual. 

Return rollers may be out of alignment. Inspect and 
realign at right angles to the center of the belt. 

Sagging between idlers. Tighten belt according to 
Belt Tightening instructions in the owner’s manual. 

29. Material may be wedged between skirtboards and 
belt. 

30. 

31. 

32. 

33. 

34. 

Material conveyed may be breaking the bond. 
Contact Superior Equipment. 

Improper belt tracking, with cleating hitting the 
conveyor frame. 

Splice area may be striking obstructions, including 
the conveyor frame. 

Check power to hydraulic pump, and pump rotation. 
Have a qualified electrician rewire if necessary. 

Check oil pressure. If gauge indicates low pressure, 
contact Superior Equipment about relief valve 
adjustments. 

35. Check for hydraulic line leakage. Relieve line 
pressure before tightening or replacing fittings or 
hoses. 

36. Check to be certain you arc using recommended oil, 
particularly when running in hot or cold weather 
conditions. 

37. Check dual overcenter valve. Contact Superior 
Equipment for instructions on replacement or repair. 
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GENERAL MAINTENANCE 

8 1 

A f Review safetv instructions on uaees 3- 14 before starting maintenance. 
. 

To ensure efficient operation, the operator or maintenance personnel should inspect, lubricate, and make 
necessary adjustments and repairs at regular intervals. Parts that are starting to show wear should be ordered 
ahead of time, before a costly breakdown occurs and you have to wait for replacement parts. Keep good 
maintenance records, and adequately clean your conveyor after each use. 

Proper lubrication is important. Too little lubricant will cause premature failure of a bearing. Too much 
lubrication usually causes high operating temperature and early failure of seals. Follow all Lubrication 
instructions included in this section. 

Operator or maintenance personnel should: 

DAILY: 
1. Check for loose bolts and mechanical joints. 

2. Check during operation for unusual sounds to warn of future trouble. Promptly correct any 
problems identified. 

3. Check and correct belt travel if the belt is not running centered on all troughing and return idlers. 
See Belt Training and Belt Loading instructions in this owner’s manual. 

4. Check the operation of safety stop lines and switches. 

WEEKLY: 
5. Check belt tension. Eghten only if there is slippage on drive pulley or enough sagging between 

idlers to allow spillage. This is especially important when a belt scale is used, as a sagging belt 
could produce incorrect readings and affect end product specifications. See the Belt Tightening 
instructions in this owner’s manual. 

6. Inspect and replace drive pulley lagging as needed. 

7. Make sure troughing and return idlers contact the belt and run free under load. Shimming may 
be necessary if a belt scale is used. 

8. Check and adjust the skirtboards to prevent side spillage, and to prevent material from falling 
between the tail pulley and the belt. 

9. At different points, check the level across the conveyor frame and correct as needed. 

10. Inspect belt fasteners for wear and replace as needed. 

11. Check the empty belt for tears and other damage. Repair any damage and eliminate the causes. 

12. Check taper-lock bushings in the drive sheave and in the head and tail pulleys for tightness. 
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Lubricate the various parts as follows: 

LUBRICATION 

1. 

2. 

3. 

4. 

5. 

6. 

Bearings: Follow the guide in the instruction sheet for Dodge bearings included in this owner’s 
manual. Bearings mounted on head and tail pulley shafts will run under 250 RPM, bearings 
mounted on balanced drive jack shafts will run around 1800 RPM. 

Follow instructions in Superior Components idler materials included in this owner’s manual. 
Check before attempting to lubricate, as some idlers are permanently sealed and cannot be 
greased. 

Speed reducer (shaft-mounted): Maintain oil level. Follow oil recommendations in the gear re- 
ducer parts replacement manual included in this owner’s manual. 

Adjusting bolts: Lubricate as needed with standard oil with detergent. 

Electric motors: Follow manufacturer’s recommendations included in this owner’s manual. 

Wheel bearings: Repack at 5000 miles or every 6 months. Use same lubricant as that used with 
the other bearings. 
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‘L, Annually (2000hrs) 

SUGGESTED HYDRAULICS MAINTENANCE SCHEDULE 

Daily (10hrs) 
1. With all cylinders in retract position, check proper oil level in reservoir. 
2. Check oil temperature during normal operation. 

Monthly (250hrs) 
1. Check thoroughly for oil leaks. 
2. Check pressure gauge to ensure correct setting. 
3. Clean breather cap on reservoir. 

Biannually (1000hrs) 
1. Remove and clean oil suction strainer in reservoir. 
2. Replace return oil filter. 
3. Check oil for contamination, change if any. 
4. Check cylinder rods for nicks, polish off if found. 

1. Change oil and return oil filter. Do not mix brands of oil. 
2. Send oil sample to a lab for analysis. 

Hydraulic Oil 
Use a good grade of oil with a viscosity of 150 to 225 ssu at 100 degrees f. If ambient temper- 
atures are not within the parameters of the oil used it is recommended to change to an oil with 
a temperature range suitable to the application. Occasional oil analysis can determine if pre- 
mature failure is about to transpire in any of the hydraulic components. 

Spare Parts List 

Description Item Number Qty 

1.40 micron breather cap 08-03077 1 
2. 10 micron return filter 08-03079 1 
3. 100 mesh 10 suction gpm strainer 08-03076 1 
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Pulley and Drive Parts 
Owner’s Manual (YRSC) I 

Ref. # 1 Item # 1 Description 

I I 
2 1 02-02008 I2-15116” HE30 Bushing I 
3 1 03-00156 I2-15/16” SCM WSTU Bearing I 
4 1 lo-00224 1 Window Stvte Take-up I 

I I 
6 1 02-02008 I2-15/16” XT30 Bushing I 

10 

11 

06-00075 3B5.6 QDSD Sheave 

06-00086 3B9.4 QDSK Sheave 

12 1 07-00052 1 B75 V-belts 

13 I 02-00132 I l-5/8” QDSD Bushing I 
14 I 02-00162 I l-15/16” QDSK Bushing I 
15 

16 

05-00009 TXT-515B Gear Reducer 

05-00084 2-15/16” TDTS Gear Reducer Bushing (pair) 

05-00122 TXT-5B Gear Reducer Backstop (not shown) 
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PARTS REPLACEMENT 

SUPPLY THE FOLLOWING INFORMATION WHEN ORDERING PARTS: 

1. Conveyor serial number: Identify your equipment by serial number whenever possible. 

2. Part descriptions: Use part numbers and descriptions from illustrations and the Bill of Materials 
to assist in identifying needed parts. Structural parts such as framework, bracing, etc. are not 
listed. To order these parts give size, shape, and part location to aid in identification. 

3. Quantities: Order the exact number of parts required, do not order by sets. 

4. Shipping instructions: Give company name, shipping point, and mailing address for notifica- 
tion if different than shipping point. State whether freight, express, parcel or other handling is 
desired. Confirm telephone orders in writing. 

Inspection of parts when received is very important. Shortages or damage should be noted by the carrier agent 
at the time the parts are accepted. Shipper’s responsibility ceases upon delivery of shipment to customer in 
good order. Claims for damage or loss are subject to the terms and conditions of sale as noted on your invoice. 

Superior Equipment 
PO Box 684 
Morris, MN 56267 

7:00-5:OO PM CST, Monday-Friday 
(320) 589-2406 
800-321-1558 
FAX (320) 589-2260 
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INSTALLATION, OPERATION AND MAINTENANCE 
INSTRUCTIONS FOR BELT CONVEYORS 

EQUIPMENT/SYSTEMS FOR THE MATERIAL PROCESSING INDUSTRY 



INSTALLATION, OPERATION AND MAINTENANCE 
INSTRUCTIONS FOR BELT CONVEYORS 



INTRODUCTION 

This manual contains information for the purchaser of the product described to install, operate, 
and maintain the equipment to obtain the performance specified. 

It is important that the instructions be understood and applied before installation and start-up to 
assure the safety of all persons involved, to prevent damage to the equipment, and to ensure that 
proper procedures are followed. 

The purchaser should take special care to ensure that recommended lubrication procedures are 
followed and that the specified lubricants are used; preventive maintenance is less costly than repairs. 
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SAFETY WARNING 

DO NOT start or operate this machinery unless you are fully qualified. 

DO NOT start or operate machinery unless all guards are in place. 

DO NOT start or operate machinery unless all personnel are notified and all personnel 
and/or obstructions are clear of machinery. 

DO NOT remove or reach behind safety guards while machinery is operating. 

DO NOT remove gear covers or inspection covers while machinery is operating. 

DO NOT lubricate, clean, or adjust while machinery is operating. 

DO NOT remove covers from electrical equipment without disconnecting power source. 

DO NOT attempt any maintenance or adjustments while machinery is operating. Disconnect 
and lock out power source prior to servicing. 

NEVER enter or work on or in machinery, or process equipment, while the machine is 
operating or untJl the machine has stopped and the power source is off and 
locked out. 

AGGREGATES EQUIPMENT, INC. WILL &.IJ BE HELD RESPONSIBLE FOR ANY WORK DONE, OR 

ALTERATIONS MADE TO ANY OF ITS PRODUCTS DURING THE WARRANTY PERIOD UNLESS 

NOTIFICATION IS GIVEN BY THE CUSTOMER TO AGGREGATES EQUIPMENT, INC. BEFORE SUCH 

WORK IS STARTED AND APPROVAL IS GRANTED. 

AGGREGATES EQUIPMENT, INC. 
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SAFETY 

INSTALLATION 

The foundation must be solid, level, and must be adequate to support the load. 
Assemble the equipment and connect to foundation according to instructions on Page 3 in the 

Parts Book. 
When lifting equipment for installation, fasten adequate lifting slings to structural members only. 

While the equipment is raised in the air, be certain no one is underneath, or close enough to get hurt if 
the equipment should drop. Always make certain no electric wires are in the area that the lifting boom 
or equipment may contact. 

OPERATION 

Read instructions of the Parts Book thoroughly. 
Wear required safety equipment as specjfied by U.S. Department of Labor, Occupational Safety 

and Health Administration, Washington, D.C. 20210; and the U.S. Department of Labor Mine Safety and 
Health Administration, 4015 Wilson Blvd., Arlington, Virginia 22203; and any other applicable 

L 

governmental agencies. 
Before attempting to start equipment, be certain all bolts are tight, all guards are in place, and 

all tools, scraps and trash are removed from the operating area. Be certain ladders, stairways, 
walkways, and handrails are in proper position and clear of any obstructions for safe movement of 
operating personnel. 

Do not attempt to lubricate, adjust, or repair equipment while in operation. The equipment 
should be completely stopped and a lock out device should be installed on the power unit before 
personnel attempt any type of maintenance work. 

Inspect the equipment daily for loose connections or defective parts, and replace parts that are 
worn or broken before operating the equipment. 

After maintenance work has been completed, replace all guards before operating. Guards are 
installed for your protection. Do not reach around, over, through or crawl in under them while the 

v equipment is running. 

1. 
2. 
3. 

4. 
5. 
6. 

7. 

8. 
9. 

10. 

i/ 11. 

PROCEDURE FOR ASSEMBLY AND OPERATION 

Read safety instructions. 
All bolted connections must be complete and properly tightened. (See Page 9) 
Head and tail pulleys must be in line and securely fastened in place. Troughing idlers must be 
mounted with the arrow pointing in the direction of material flow. For reversing conveyors, 
alternate the idler mounting direction. 
Belt should be properly tensioned. (See Page 17) 
Head and tail shafts must be square with the belt line. 
Remove any tools, bolts, nuts, etc. that may have been left on the belt. Be certain to check 
return side also, as objects may travel over terminal pulleys and damage the belt. Remove any 
grease or oil which may be on the belt, as it will deteriorate the belt, unless the belt is of the “oil 
proof’ variety. 
Be certain all accessories are in place and properly adjusted, i.e.: guards, emergency pull 
cords and switches, zero speed switches, belt scrapers, rubber skirting, counterweights on 
gravity take-up units, flog gates, etc. 
All reducers, chain cases, and hydraulic systems must be filled to proper fluid level. 
Review electrical connections and fusing. Be certain motor line has minimum capacity of 125% 
of motor amperage stamped on name plate. Be certain the proper overload relays (3 pole) are 
installed to prevent damage to the motor if an overload occurs. 
Jog motor to check for proper rotation. IMPORTANT - V-belts or drive connection must be 
removed before motor is tested if there is a backstop on the conveyor. Re-install V-belts or 
drive. Tension V-belts. (See Page 17). 
Be certain the conveyor belt is not rubbing or scraping anywhere; then, run conveyor several 
complete revolutions while carefully observing the operation of all components. 
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12. 

13. 

14. 

15. 

Proceed with the belt training procedure once assured that all components are functioning 
properly and need no further adjusting. (See Page 6) 

After the belt has been properly trained while running empty, check to see that the electric 
controls are wired to provide proper starting and stopping sequence if the conveyor is part of a 
system. d 
Load the conveyor with a light load and gradually work up to the design load after checking 
chutes and loading hoppers to see that the material is loading and discharging properly. The 
skirt boards may have to be adjusted to prevent side spillage. Skirt boards should be adjusted 
to the maximum height which will allow the proper flow of material while exerting little or no 
pressure on the conveyor belt. 
With the conveyor operating under normal load, check the belt for possible misalignment, If 
necessary, re-align idlers as described in the belt training procedure. (See Page 6) 

CONVEYOR BELT SPLICING 
Directions for applying conveyor belt fasteners. 

1. Square belt ends off centerline. Cut 2. Support belt ends with wood plank. 3. Spray templet holes with Flexco 
using an AlligatorB 300 or 600 Series Nail Flexco Templet in position wth belt Silicone Lubricant. Punch or bore bolt 
belt cutter. ends tight against lugs. holes. Remove templet. 

NOTE: A l/2” square drive, air or 
electric wrench with Flexco 5552 
Quick Change Chuck will speed hole 
boring operation. 

4. To assemble bottom plate insert 2 bolts 5. Fold one belt end back and insert impact 
and attach clip. bolts in one row of holes. 

6. Align bolts with templet teeth and 7. Place top plates over bolts using bolt 
place the other belt end over bolts. 

6. Start nuts on bolts by hand. 
horn. ii 

Remove templet. 



9. Cut Flexco-LokB Tape 3-112 times the 
belt width and feed tape under top plates, 
underthe bottom plates then back under 
top plates. 

10. Pull tape tight and hold in position by 
tightening a fastener at each end. Then. 
tighten all other plates. 

11. Tighten all fasteners from edges 
to center. Tighten all nuts uniformly. 
NOTE: A top plates.Flexco Power 
Wrench used with an impact tool will 
speed this step considerably. 

12. Hammer elates in belt with wood 
block. Retigh’ten nuts. 

FASTENERS SHOULD BE RETIGHTENED AT LEAST ONCE AFTER THE FIRST 24 HOURS OF SERVICE...ESPECIALLY ON BELTS 
OF THICK RUBBER COVERS 

BELT INSTALLATION TIPS 

SQUARING BELT ENDS 

Accurately squaring the ends of a belt prior to fastener application will assure that the belt will 
track or train correctly. A properly squared belt also distributes the tension load evenly across the 
splice. 

1. 

2. 
3. 

The simplest method to properly square the belt ends is as follows: 
At intervals of 3 to 5 ft. mark three center points along the belt length. Chalk or pencil will 
suffice. 
Draw an average center line using these center points as a guide. 
Place one leg of a large steel square along the marked center line and position the other leg of 
the square at the point you wish to make the square cut. Draw a line along the square’s leg, 
which is perpendicular to the center line, and extend it entirely across the belt. A cut made 
along this line will be properly squared to the belt. 
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45’ANGLE SPLICE 

While the 90” angle joint is recommended for general applications, the 45” angle splice lessens 
belt strain in back of fasteners and provides smoother pulley contact. It takes approximately l/3 -’ 
more plates for a 45” angle joint. 

1. 
2. 
3. 

4. 

Preparing belt for 45’ angle splice: 
Determine center line of belt as in steps one and two of “Squaring Belt Ends” instructions. 
Cut square belt end on a 45” angle. 
To cut other belt end accurately on a 45” angle, lay end that has already been cut on the uncut 
end. Be certain that the center lines match up and are straight. 
Use the 45” cut belt end as a guide for cutting off the other end of the belt. 

ALLOWING FOR BELT STRETCH 

When splicing new belting, it is desirable to anticipate the normal amount of belt growth or 
stretch and; wherever practical, prestretch the belt with belt clamps so that some of the stretching that 
normally occurs when a conveyor is operated is accomplished before splicing. To assure that 
subsequent belt stretch can be controlled for proper belt tension, run the tail pulley take-up to its 
forward most position before splicing. 

CONVEYOR BELT TRAINING 

Correct alignment of idlers, pulleys and parallelism of shafts is essential. In troughed 
conveyors, head pulleys ordinarily need not be crowned. This crowning is relatively ineffective due to 
the strong training influence of the troughed idlers and is not worth the lateral ma&distribution of 
tension it produces in the belt. Tail pulleys and others that have a long unsupported span of belt - 
preceding them may be crowned with benefit because it assists in centering the belt as it passes 
beneath the loading point, Take-up pulleys should be crowned to take care of any slight misalignment 
that occurs in the take-up carriage as it shifts position. Training the belt is a process of adjusting idlers, 
pulleys and loading conditions in a manner which will correct any tendency of a belt to run other than 
centrally on the conveyor. 

When all portions of the belt run off through a part of the conveyor length, the cause is probably 
in the aligning or leveling of the structure, idlers or pulleys in that region. If one or more parts of the belt 
run off at all points along the conveyor, the cause is more likely in the belt itself, in the joints of the belt 
or in the loading of the belt. 

Initially all idlers should be positioned normal to the line of belt travel. Training the belt with the 
troughing idlers is accomplished in two ways: 

1. The feet of the idler stands may be knocked or shifted to correct a condition where the entire 
belt runs to one side along some portion of the conveyor. The belt may be centered by 
knocking ahead (in the direction of belt travel) the end of the idlers to which the belt runs. If the 
idler is in its most forward position on one side, additional adjustment can be made by moving 
the opposite side of the idler rearward. Shifting idlers in this fashion should be spread over 
some length of the conveyor preceding the region of the trouble. If the belt is over-corrected by 
shifting idlers, it should be restored by moving back the same idlers and not by shifting 
additional idlers in the other direction. 

-6- 



2. Tilting the troughing idlers forward (not over 2 degrees) in the direction of belt travel produces a 
good aligning effect. This may be accomplished by placing a steel washer under the rear feet of 
the idler stand. If the angle of tilt exceeds about 2 degrees, excessive wear may occur on the 
pulley side of the belt and on the troughing roll itself due to the rotation of these rolls on an axis 
not at a right angle to the path of belt travel. 

II- 2’ Maximum 

Belt Travel- 

Washer Top Idler Stand 

Fig. 1 

This method has the advantage over “knocking idlers” in that it will correct movement of the belt 
to either side of the idler, hence, is useful for training erratic belts. (Note: Some idlers have built 
in angle, requiring no washers. Such idlers are unidirectional and must be mounted with the tilt 
in the direction of belt travel.) 

Since both of the above are uni-directional adjustments, they are obviously not effective for a 
reversible belt. In reversible belts, ail idlers should be placed and left square, and any corrections 
required made with self-aligning idlers designed for reversing operation. 

Return idlers being flat provide no self aligning influence as in the case of tilted troughing idlers. 
However, by shifting their axis with respect to the path of the belt, the return roll can be used to provide 
a constant corrective effect in one direction. 

A further aid to centering the belt as it approaches the tail pulley may be had by slightly 
advancing and raising the alternate ends of the return rolls nearest the tail pulley. 
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I 
1 I 

B&It Travel 

Fig. 2 

Self-aligning idlers, both troughing and return rolls, are usually mounted on a center pivot. An 
off-center belt causes them to rotate about this center vertical pivot in such a direction as to bring the 
belt back to center. Those types which depend on pressure from the off center belt on eccentric discs 
at the ends of the troughing rolls will work for reversible belts. Those that depend on pressure from the 
belt edge on a side roller mounted on an arm extended in front of the idler will work for only one 
direction of belt travel. Self-aligning idlers are more effective if raised slightly above the two adjacent 
idlers to ensure good belt contact. 

In general practice, side guide rollers are not recommended for constant use in forcing belts to 
run straight. They may be used to assist in training the belt initially and to prevent it from running off the 
pulleys, damaging itself against the structure. It is usually wise to provide them for protection at start- 
up prior to belt training and for emergencies, such as material build up, but if they are allowed to 
continually touch the belt edge excessive edge wear will result. 

Idlers should not be over-lubricated. Excessive greasing causes build up of material at the roll 
junctions and grease is transferred to the belt causing rapid deterioration of the rubber. Lubrication 

i-i 

every six months is usually sufficient, unless conditions are extremely dusty, and often once a year is all 
that is needed. In all cases, lubricate in accordance with the recommendations of the manufacturer. 
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MAINTENANCE 

BOLTED CONNECTIONS 

TYPES OF BOLTS: 
The two basic types of high-strength bolts are those specified under ASTM designations A325 

and A490. Both of these fasteners are heavy hex structural bolts, used with heavy hex nuts. Unless 
noted, all structural connections of AEI Conveyors, Bins and Structures utilize A325 bolts. 

WASHERS USED IN HIGH-STRENGTH BOLTING 
Generally one hardened washer is supplied with each bolt and it is recommended that it be 

placed under the turned element. When bolts pass through a beam (or channel) flange which has a 
slope of I:20 or greater, a bevel washer should be used to create a seat for the bolt head or nut. The 
bevel washer, which must be hardened, replaces the hardened round washer ordinarily used in high- 
strength bolting. 

INSTALLATION 
High-strength bolts must be tightened to a tension equal to or greater than 70 percent of the 

specified minimum tensile strength. The “turn-of-nut” method of tightening is the most economical and 
efficient procedure developed so far for the job of tightening structural connections. Procedure is as 
follows: 

1. Bring enough bolts to a “snug tight” condition to ensure that the parts of the joint are brought in 
good contact. Snug tight is defined as the tightness attained by a few impacts of an impact 
wrench or the full effort of a man using an ordinary spud wrench. 

2. Tighten all bolts by the amount of nut rotation specified in the table below: 

Table 1 -- Nut Rotation from Snug Tight Condition 

I Bolt Length One face normal to bolt axis 
measured from and otherface sloped not more 
!rside of head to --.I- Z__^.. ---ma, to bolt than 1:20 (bevel washer not 

used) 

I I Disoosition of Outer Faces of Bolted Park 

T (as n 
unde. _.-_ __ __--- __ PULll ,ac7r* ll”rl 
extreme end of point) axis 

Up to and including 1 I 

(bevel washers not 
used) I 

4 diameters 
Over 4 diameters but 

Al3 turn 
I 

V2 turn 

1 not exceedina I I 
8 diameters 112 turn 

Over 6 diameters 
213 turn 

but 
not exceeding 

12 diameters 2/3 turn 5/6 turn 

REUSE OF BOLTS 

516 turn 

Tests have indicated that A325 bolts which have been tightened previously by the “turn-of-nut” 
method can be reused once or twice. A490 bolts are not to be reused. Over tightening or loosening and 
retightening of the nut are not desirable because the rotational capacity and clamping force of the bolt 
will be decreased. 
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BEARING INSTALLATION 

IMPORTANT NOTICE: 
The performance of any mounted unit is dependent on proper installation, lubrication and 

maintenance. Reduced bearing life and performance may result if instructions are not followed. 

.-.’ 

I, Check Shaft 
Shaft must be free of nicks and burrs. If old shafting is used, bearing should be located on a 

smooth, unworn section. For best results, a ground shaft should be used to obtain a snug fit. For 
heavy loads or high speeds, or where dynamic balance is important, a light press fit is 
recommended. The following tolerances are recommended for nominal shaft diameters to obtain 
a snug fit. 

Table 2 -- Shaft Tolerances 

I Shaft Diameter 1 Recommended Shaft 

2. Prepare Shaft 
Clean the shaft and slide the unit on the shaft by applying pressure to the inner ring. DO NOT 

HAMMER THE ENDS OF THE INNER RACE OR ANY PART OF THE HOUSING AS SEVERE DAMAGE 
MAY RESULT. 

4 

3. Bolt Unit to Support 
Bolt the housings to the supports and tighten the set screws on one bearing. Check the shaft for 

freedom of rotation and, if possible, run the bearings a short time under load. Then tighten all set 
screws within the recommended torque valves for the specific size listed in the following table: 

Table 3 -- Recommended Torque For Tightening Set Screws 

Inch Pounds Foot Pounds 

Set Screw Size 
#IO 
114 

5il6 
318 

Socket Size min. 
3132 25 
118 65 

5132 124 
3/l 6 218 

4. Check Bearing Housing Alignment and Tighten Mounting Bolts 
After the set screws have been tightened, check the alignment of the bearings in the housing, 

where supports may deflect, blocks should be shimmed so that bearings are aligned. Tighten 
mounting belts. 
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INSTALLATION INSTRUCTIONS FOR 
TORQUE-ARMT” REDUCERS WITH TAPERED BUSHINGS 

See the instruction manual packaged with the reducer for proper positioning, lubrication, maintenance, etc. 
Read this manual before attempting to install the reducer. 

INSTALLATION 
1. One bushing assembly is required to mount the reducer 
on the driven shaft. An assembly consists of two tapered 
bushings, bushing screws and necessary shaft key or keys. 

The driven shaft must extend through the full length of 
the reducer. The reducer should be mounted the 
recommended minimum distance from the shaft bearing 
(shown as dimension “A” in the drawing and table below). 
2. Place one bushing on the shaft and position per 
dimension “A” (as shown in the drawing and table below). 

If the reducer must be positioned closer to the bearing 
-than dimension “A”, place the screws in the unthreaded 
holes in the bushing before positioning. Allow l/S” between 
the screw heads and the bearing. 
3. Insert the output key in the shaft and bushing. For ease 
of installation, shaft keyseat should be at the top position. 

4. Place the reducer in position on the shaft aligning hub 
keyway with the shaft key. 
5. Insert screws in the unthreaded holes in bushing flange 
and align with threaded holes in bushing backup plate. If 
necessary, rotate bushing backup plate to align with 
bushing screws. Tighten the screws lightly. 
6. Place the second taper bushing in position on the shaft 
and align the bushing keyway with the shaft key. Align the 
unthreaded holes in the bushing with the threaded holes in 
the backup plate. If necessary, rotate the backup plate to 
align with bushing holes. Insert bushing screws and tighten 
lightly. 
7. Tighten the screws in both bushings alternately and 
evenly to the recommended wrench torque given in the 
table below. 

Table 4 --Torque-Arm Installation 

Fig. 3 



Removal Instructions for TORQUE-ARMTM with Tapered Bushing 
Removing the Reducer from the Shaft 

I. Remove bushing screws. 

2. Place the screws in the threaded holes provided in the bushing flanges. Tighten the screws 
alternately and evenly until the bushings are free on the shaft. For ease of tightening screws 
make sure screw threads and threaded holes in bushing flanges are clean. 

If the reducer was positioned closer than the recommended minimum distance, loosen the 
inboard bushing screws until clear of bushing flange (approximately 118”). Use (2) two wedges 
at i80” between the bushing flange and bushing backup plate. Drive wedges alternately and 
evenly until the bushing is free on the shaft. 

3. Remove the outside bushing, the reducer and then the inboard bushing. 
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INSTRUCTIONS FOR DODGES’TORQUE-ARt#” 
SPEEDREDUCERBACKSTOPS 

TO INSTALL BACKSTOP 

STEP 1. Remove backstop cover plate. This plate is 
directly opposite the extended end of the input shaft. 

STEP 2. Face reducer looking at the side from which 
the cover plate was removed. Determine carefully 
the direction of rotation desired. The directions of 
rotation of input and output shafts are identical in 
double reduction reducers (NOS. TXTl16 thru 
TXTI 225 and TDTI 315 thru TDTI 530) and opposite in 
single reduction reducers (NOS. TXTqO5 to TXT905). 
It is important that the direction be correctly 
determined because to reverse the direction after the 
backstop is installed, it is necessary to remove the 
backstop, turn it end for end and reinstall it. 

STEP 3. Match arrow on backstop to direction of 
rotation desired for input shaft. Note that reversing 
backstop end for end changes direction of arrow. 
The input shaft will rotate in the same.direction as the 
arrow on the backstop. 

STEP 4. Proceed as follows: 

Nos. TXTI 09 to TXT525 and Nos. TXTI 05 to TXT505 
Reducers -- For ease of installation slowly rotate 
input shaft in same direction as arrow on backstop. 
Without removing cardboard retainer from backstop, 
push backstop into reducer. When pushing backstop 
into reducer it is very important not to hammer on 
backstop although it can be tapped gently if 
necessary. Cardboard retainer will be pushed out 
automatically as backstop is pushed into reducer. 
Throw away retainer. 

Nos. TXT609, TXT615, TXT625, and No. TXT605 
Reducers -- Some of the backstops have keys of 
different lengths. Place the longer key in the input 
shaft keyseat. For ease of installation, backstop 
complete with inner race must be pushed into 
reducer as a unit. When pushing backstop into 
reducer, it is very important not to hammer on 
backstop although it can be tapped gently if 
necessary. Place small snap ring in snap ring groove 
on input shaft. 

Nos. TXT709 to TXTI 225, TDTI 315 thru TOT1 530, 
TXT705 toTXT905 Reducers -- Place large snap ring 
in I.D. of Carrier. Note: Large snap ring is not 
required for Nos. TD7A. TXT7 and TXT705 reducer 
and may be discarded. Some of the backstops 
require two keys on the input pinion. Dispose of extra 
key with units that require only one key. For ease of 
installation, backstop complete with inner race must 
be pushed into reducer as a unit. When pushing 
backstop into reducer, it is very important not to 
hammer on backstop although it can be tapped 
gently if necessary. Place a small snap ring in snap 
ring groove on input shaft. 

HOUSING CARRIER 

LARGE &AP RING / 
SMALL SNAP RING 

STEP 5. Line up keyways between backstop and 
reducer by rotating input shaft in opposite direction 
from its driving direction. If backstop is properly 
installed, it will rotate with input shaft in this opposite 
direction. 

STEP 6. Insert key and replace gasket, cover plate 
and screws. When input shaft will be located higher 
than output shaft, put some grease in cover plate for 
the purpose of lubricating backstop. Use a high 
grade grease made especially for roller bearing 
service. 

NOTE: Some backstops have keys that are 
rectangular in width, keys should fit freely into 
respective keyways. Forcing keys into place 
could result in premature failure of backstop. 

TO REMOVE BACKSTOP 

WARNING: Remove all external loads from unit 
before removing or servicing unit or accessories. 

STEP 7. Remove backstop cover plate. 

STEP 8. Remove snap ring from end of shaft (snap 
ring is used only on Nos. TXT609 to TXTi225 and 
TDT1315 thru TOT1530 and Nos. TXT605 to TXT905 
reducers). 

STEP 9. Insert tool, such as a screwdriver, in groove 
around O.D. of backstop and pry backstop from 
retainer housing. 



V-BELT DRIVE TENSIONING INFORMATION 

Installing A Drive 

Here are a few suggestions to keep in mind when 
installing the drive: 

I. Use a matched set of belts 

2. Clean oil and grease from the sheaves; remove 
any rust or burrs from the sheave grooves. 

3. Shorten the center distance of the drive until 
the belts can be put on the sheaves without forcing. 

4. Make sure that the sheaves are correctly aligned, 
that the shafts are parallel, that there is clearance for 
the drive to run and that the bearings have oil. 

5. Work belts around in the groove by hand, so that 
the slack of all belts is on the top, or slack of all belts 
is on the bottom. 

LIKE THIS: 
(all slack at top) 

OR LIKE THIS: 
(all slack at bottom) 

DO NOT APPLY THIS WAY: 
(with slack at top and bottom) 

Fig. 4 

Do not apply with the slack of some belts on 
the bottom (see solid line) and the slack of others 
on the top (see dotted line). Since V-belts will not 
slide in the groove, belts thus applied will be injured 
when tightened for operation. 

Now tension the drive until only a slight bow appears 
on the slack side of the belts when they are 
operating. 

6. In a day or so, when the belts have had time to 
seat in the grooves, re-tension the belts. 

All V-belt drives should be guarded in such a manner 
as to comply with the Williams-Steiger Occupational 

laws and the American National Standard Institute 

Tensioning The Drive 

General Rules of Tensioning: L-d” 
1. Ideal tension is the lowest tension at which the belt 
will not slip under peak load conditions. 
2. Check tension frequently during the first 24-48 
hours of run-in operation. 
3. Overtensioning shortens belt and bearing life. 
4. Keep belts free from foreign material which may 
cause slip. 
5. Make V-drive inspection on a periodic basic. 
Tension when slipping. 

Fig. 5 

Test the Tension 

If you want to check the tension in a conventional 
V-belt drive, use the procedure below: 
1. Measure the span length, t. 
2. At the center of the span (t) apply a force 
(perpendicular to the span) large enough to deflect 
the belt i/64” for every inch of span length. 
For example, the deflection of a 100 inch span 
would be 100164 or I-911 6 inches. 
3. Compare the force you have applied with 
the values given in Table 5. If the force is 
between the values for normal tension, and l- 
112 times normal tension, the drive tension 
should be satisfactory. A force below the 
value for normal tension indicates an under- 
tensioned drive. If the force exceeds the 
value for I-112 times normal tension, the drive 
is tighter than it needs to be. A new drive can 
be tightened initially to two times normal 
tension to allow for the normal drop in tension 
during run in. 

Installation and Take-up Allowances 

After calculating a center distance from a standard 
pitch length, make provision for adjusting the center 
distance as in Table 6, to allow for installation of 
the belts without injury for tensioning and for 
maintenance of proper tension throughout the life 
of the belt. 

.-i 

V 
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Table 5 - Belt Deflection Force 

b RLLTDEFLLCTIDN FORCE 
Smallest 

/ V.Bdf Sheave 6.0. c. 0 6x.sxa 
cross Dinmeter l-l/1 I l-l/lx 

! h-tion Range RPMRmge Normal Normal Normal Normd 

I 3.0.3.6 1000.2500 3.7 5.5 4.1 6.1 
! 2501~000 2.8 4.1 3.4 5.0 

3.1.4.a 1000-2500 45 b.8 5.0 7.4 

I 
12.0.16.0 200.810 24.9 37.0 

851-1500 21.2 31.3 
18.0~20.0 200.a50 30.4 45.2 

851.1500 25.6 311.0 

Table 6 -- Center Distance Allowance For Installation And Take-Up 

Minimum Allowance 
c MinimUm AllOwarice Belou Standard Above Standard Canter 

Center Distance for Installation of Salts Distance for 
Standard (Inches) 

Length 
Maintaining Tension 

A, AX 9, Bx 
8; BX 

c, cx D mEhas) 
Designation A, Ax Joined Joined c, cx Joined D Joined All Sections 

26 to 37 0.75 1.20 1.00 1.50 1.00 
38 to 59 0.75 1.20 1.00 1.50 1.50 2.00 1.50 
60 to 89 0.75 1.30 1.25 1.60 1.50 2.00 2.00 
90 to 119 1.00 1.30 1.25 1.60 1.50 2.00 2.50 

120 to 157 1.00 1.50 1.25 1.80 1.50 2.10 2.00 2.90 3.00 
158 tcl 194 1.25 1.80 2.00 2.20 2.00 3.00 3.50 
195 to 239 1.50 1.90 2.00 2.30 2.00 3.20 4.00 
240 to 263 1.50 2.00 2.00 2.50 2.50 3.20 4.50 
270 to 329 1.50 2.20 2.00 2.50 2.50 3.50 5.00 
330 to 419 2.00 2.70 2.50 3.60 6.00 

420 and over 2.50 2.90 3.00 4.10 1.5% of belt length 

L 

Minimum Allowance 
Minimum Allowance Belov Standard Above Standard Center 

Center Distance for Installatioq of Belts Distance for 
(Inches) 

Standard 
Maintaining Tension 

(Inches) 
Length 3v,3vx 5v,5vx 8V All Cross Sections 

Designation 3V. 3vX Joined 5v.5vx Joined 8V Joined 

Up to and incl. 475 0.5 1.2 1.0 
Over 475 to and incl.710 0.8 1.4 1.0 2.1 1.9 _.- 

Over 710 to and inc1.1060 1 0.8 ) 1.4 1 1.0 I 2.1 I 1.5 ( 3.4 1.5 
Over 1060 to and inc1.1250 1 0.8 1 1.4 I 1.0 I 2.1 I 1.5 1 3.4 1 1-R -.- 
Over 1250 to and inc1.1700 0.8 1.4 1.0 2.1 1.5 ;:4 2.2 
Over 1700 to and inc1.2000 1.0 2.1 1.8 3.6 2.5 
Over 2000 to and inc1.2360 1.2 2.4 1.8 3.6 3.0 
Over 2360 to and inc1.2650 1.2 2.4 1.8 3.6 3.2 
Over 2650 to and inc1.3000 1.2 2.4 1.8 3.6 3.5 
Over 3000 to and inc1.3550 1.2 2.4 2.0 4.0 4.0 
Over 3550 to and inc1.3750 2.0 4.0 4.5 
Over 3750 to and b-xl.5000 2.0 4.0 c c 
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V-BELT DRIVE MAINTENANCE 

1. 
2. 

3. 
4. 
5. 
6. 
7. 
6. 
9. 
10. 
11. 

Check alignment of sheaves. Shafts should be parallel. 
Maintain Uniform Tension. Idle belts should appear snug; in motion, they have a slight 
sag on slack side. 

Avoid Heat. Above 140 degrees F., rubber is over cured and belt life is shortened. 
Keep drives well-ventilated. Avoid heat build-up. 
Never mix belts on a drive. Use new belts of the same make. 
Always use matched seats of belts. 
Never use belt dressing. 
Worn sheaves reduce belt life. Check sheaves frequently. 
Oil Carefully. Excessive oil on belts causes rubber to swell and belts to fail, prematurely, 
Never force belts onto sheaves. Release take-up. 
Equalize slack before tightening. All on top or bottom. 

V-BELT DRIVE TROUBLE SHOOTING 

LOSS IN DRIVEN SPEED 

Check for slip 
Shut drive down - test sheave temperature by feel. A slipping belt will heat sheave 
excessively. 
Check for proper tension 
Check sheave diameter ratio with ratio of RPM’s 

LOCALIZED WEAR 

Check cross-section dimensions 
If narrow - pulley is spinning 
If full - internal breakdown with resultant swell 

UNEQUAL STRETCH 
Unequal coefficient of friction 
Internal breaks 
Broken strength members 

EXCESSIVE ELONGATION 
Check for overload. Check for internal breaks. Check amount of take-up since initial 
installation. 

TRANSVERSEBOTTOMBREAK 
If premature -- check for small sheaves. 

SEPARATION 
Check for small pulleys or excessive tension, if premature 

OPENING OF ENVELOPE SEAMS 
Check for oil or rubber solvent. 

- 

ABNORMAL ENVELOPE WEAR 
Check for worn sheave, improper sheave angle, slip, heat, chemical fumes, obstructions or 

abrasive condition. 
k-l 
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BELT SOFTENING OR SWELLING 
Check for oil or rubber solvent. 

BELT ENVELOPE HARDENING AND CRACKING 
v Check for excessive heat and chemical fumes. 

CONVEYOR BELT TENSIONING 

The conveyor take-up should be adjusted to provide just enough tension to operate the belt 
under load without slipping. Excess tension places the belt and drive machinery under strain and 
reduces the operating life. Slippage between drive pulley and belt results from insufficient tension and 
will cause slippage which may stall the conveyor belt and will burn out the belt if allowed to continue. 

To adjust belt tension with a screw type take-up at the tail pulley, turn take-up screws to move 
pulley in direction opposite to material flow until desired tension is achieved and the pulley is 
perpendicular to the axis of belt travel. 

If the belt is being tensioned by use of a gravity take-up, consult the factory for the proper 
weight required for each conveyor. 

Instructions for tensioning by use of automatic conveyor belt take-ups are included with parts 
books for conveyors so equipped. 

The belt tension should be checked at frequent intervals and adjusted when necessary. 

LUBRICATION 

L-l BEARINGS 

Storage or Special Shutdown - If exposed to wet or dusty conditions or to corrosive vapors, extra 
protection is necessary: Add grease until it shows at the seals; rotate the bearing to distribute grease; 
cover the bearing. After storage or idle period, add a little fresh grease before running. 

High Speed Operation - In the higher speed ranges, too much grease will cause overheating. The 
amount of grease that the bearing will take for a particular high speed application can only be 
determined by experience (see “Operating Temperature”). If excess grease in the bearing causes 
overheating, it will be necessary to remove grease fitting (also drain plug when furnished) to permit 
excess grease to escape. The bearing has been greased at the factory and is ready to run. When 
establishing a relubrication schedule, note that a small amount of grease at frequent intervals is 
preferable to a large amount at infrequent intervals. 

Operation in Presence of Dust, Water or Corrosive Vapors - Under these conditions, the bearing 
should contain as much grease as speed will permit, since a full bearing with consequent slight 
leakage is the best protection against entrance of foreign material. In the higher speed ranges, too 
much grease will cause overheating (see”High Speed Operation).. In the lower speed ranges, it is 
advisable to add extra grease to a new bearing before putting into operation. Bearings should be 
greased as often as necessary (daily if required) to maintain a slight leakage at the seals. 

Normal Operation - This bearing has been greased at the factory and is ready to run. The following 
table is a general guide for relubrication. However, certain conditions may require a change of 
lubricating periods as dictated by experience (see “High Speed Operation” and “Operation in 
Presence of Dust, Water or Corrosive Vapors”). 

L-l 
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Operating Temperature - Abnormal bearing temperature may indicate faulty lubrication. Normal 
temperature may range from “cool to warm to the touch” up to a point “too hot to touch for more than a 
few seconds”, depending on bearing size and speed, and surrounding conditions. Unusually high 
temperature accompanied by excessive leakage of grease indicates too much grease. High ii 
temperature with no grease showing at the seals, particularly if the bearing seems noisy, usually 
indicates too little grease. Normal temperature and a slight showing of grease at the seals indicate 
proper lubrication. 

LUBRICATION GUIDE 

Read Preceding Paragraphs Before Establishing Lubrication Schedule. 

Table 7 -- Lubrication Guide 

Hours Suggested Lubrication Period in Weeks 

Run 1 to 251 to 501 to 751 to 1001 to 1501 to 2001 to 2501 to 
Per 250 500 750 1000 1500 2000 2500 3000 

Day RPM RPM RPM RPM RPM RPM RPM RPM 

8 12 12 10 7 5 4 3 2 
16 12 7 5 4 2 2 2 1 
24 10 5 3 2 1 1 1 1 

Kind of Grease - Many ordinary cup greases will disintegrate at speeds far below those at which 
bearings will operate successfully if proper grease is used. The bearings have been lubricated at the 
factory with No. 2 consistency lithium base grease, which is suitable for normal operating conditions. 
Relubricate with lithium base grease or a grease which is compatible with original lubricant and 
suitable for roller bearing service. In unusual or doubtful cases, the recommendation of a reputable 
grease manufacturer should be secured. 

REDUCER 

Important: Because reducer is shipped without oil, it is necessary to add the proper amount of 
oil before running. Use a high grade petroleum base, rust and oxidation inhibited (R &O) gear oil-see 
tables. Follow instructions on reducer nameplate, warning tags, and in the installation manual. 

Under normal industrial operating conditions, the lubricant should be changed every 2500 
hours of operation or every 6 months, whichever occurs first. Drain reducer and flush with kerosene, 
clean magnetic drain plug and refill to proper level with new lubricant. Caution: Too much oil will 
cause overheating and too little will result in gear failure. Check oil level regularly. 

Under extreme operating conditions, such as rapid rise and fall of temperature, dust, dirt, 
chemical particles, chemical fumes, or oil sump temperatures above 200” F., the oil should be changed 
every 1 to 3 months depending on severity of conditions. 

The volume of oil required may vary considerably with the position of the reducer. The volume 
shown in Table 8 below is for use when the reducer is mounted as shown in the left hand view of Fig. 6. 
For the four positions shown in Fig. 6, the oil level plug may be used to determine the volume of oil 
required. The reducer is not limited to these four positions. 

V 
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Fig. 6 

Table 8 -- Volume Of Oil Required To Fill Reducer To Oil Level Plug 

[ Reducer ] Quarts ) Reducer ] Quarts 1 Reducer 1 Quarts 1 ReC IWZer Quarts Reducer 
NO. I 

Quarts 
A I NO. A NO. * NO. A No. - 

Til, IiT’ll 34 Tl8 15 TDT325. HT32.5 i-l/2 TDT715, HT715 7 TDM024 
Tj2. HT12 I Tl9 15 TDT415. HTdlfi 2.114 TDT725, HT725 7 TDTlll5 :f 

TOT615 11 TDTl125 24 
TDT875 94 VT1215 30 

113, HTl3 PiI2 TDTll5, HT115 314 iiiT425, HT425 2-l /4 
T14, HTl4 2-314 TDTl25, HT125 314 TDT515, HT515 4 .-.--_ 
Tl5. HTl5 4 TDT215. HT215 1 TDT525, HT525 4 TDT915 ii jDTl225 

116 5-112 HDT225, HT225 1 TDT615, HT615 6 TDT926 13 TDTl325 
Tf7 9 TDT315, HT315 l-1/2 TDT625, HT625 6 TDTlOlS 14 TDTl425 66 

- U. S. Measure 

LUBRICATION TABLE 

Table 9 -- Oil Recommendations for Normal Operating Conditions 

NOTE: Pour point of lubricant selected should be at least 10” F. lower than expected minimum 
ambient starting temperature. 

Extreme pressure (EP) lubricants are not recommended fornormal operating conditions. 

Special lubricants may be required for food and drug industry applications where contact with 
the product being manufactured may occur. Consult a lubrication manufacturers representative for 
this recommendation. 

Do not use oils containing slippery additives such as graphite or molybdenum disulphide in the 
reducer when backstop is used. These additives will destroy sprag action. 

L-2 -19- 



IDLERS EQUIPPED WITH LABYRINTH SEALS 
~J 

Belt conveyor idlers equipped with labyrinth seals are factory lubricated with the following lubricant: 

Socony Mobil Oil Company 
Mobilplex 47 
Type of Soap 
Mineral Oil Viscosity 
Color 
Structure 
ASTM Penetration @ 77 F 

Unworked 
Worked 

Dropping Point 
Timken OK Load (llbs) 

Calcium-Lead Complex 
70175 SUS @ 21 OF 
Medium Drown 
Smooth 

2951325 
2951325 
500” F 
35 Min. 

Idlers should be inspected prior to installation for possible damage in shipment. This is to 
include inspection of the extended lubrication lines or roller connections for idlers equipped with the 
SYNCHRO-LUBE system for possible breakage or disconnection in shipment. 

Should idlers be stored for an extended period of time, they must be stored under cover. If 
idlers are not put into operation within 6 to 12 months after delivery (depending on the severity of the 
storage conditions), they must be field lubricated. Greases that are exposed to the elements and not 
under operating conditions can oxidize and thus have separation of oil and base. When greases 
separate, the bearing and seal riding surfaces are protected for a limited time only. When lubricating 
for the above conditions, grease each roller slowly until, a bead of fresh grease is observed completely 
around each seal. 

‘d 
It is important that the idlers be relubricated with a grease compatible with that used at the 

factory. Greases of different soap type generally react on each other with separation of oil and base. 
Partial or total obstruction of lubricant lines and orifices could occur rendering effective lubrication 
impossible. 

All safety precautions being taken, the best results will be obtained if the idlers are lubricated 
while running. 

NOTE: For idlers equipped with the SYNCHRO-LUBE system and which have a connection 
between rollers without threaded fittings, the lubricant should not be applied at a pressure exceeding 
200 PSI. The system provides for a metered amount of grease at each bearing. Therefore, should the 
greasing method used tend to introduce the grease at a rate of flow exceeding the capacity of the idler 
assembly, high pressure would develop in the system which could result in the rupture of the 
connection between rollers. This situation is not liable to occur when the lubrication is performed with 
a hand pump. High capacity powered pumps should be adjusted to relief at 200 PSI maximum. The 
quantity of lubricant required to lubricate one idler indicated below is such that the slow feed 
requirement should not appreciably increase the lubrication time. 

Before regreasing, wipe the grease fitting so as not to introduce foreign material with the fresh 
lubricant. As to the quantity of lubricants, this will depend on the established schedule. The amount of 
fresh lubricant should be such as to flush all bearing cavities of contaminated grease. This will 
generally amount to about one tablespoon of grease per roller. After lubrication, wipe off excess 
grease from lubrication fitting. Excess grease should also be removed from roller ends if practical. 
This will preclude grease dripping on the belt and prevent gathering contaminants in the seats area 
which could reduce the idler’s normal life. 
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No definite period of lubrication can be given as this depends on the application and 
environment. The purpose of greasing idler rolls is to lubricate the bearing and to force foreign 
material and contaminated grease out of the seal. For best results, it is recommended that a few idlers 
on every new installation be greased frequently and the grease emerging from the seals be observed 
for contamination. If the grease appears to be quite clean, the time between lubrication can be 
extended, In this manner, a suitable lubrication schedule can be established. 

NOTE: All the information in this manual applies to all types of idlers and return rollers 
equipped with labyrinth seals. 

MOTORS 

Motors are sealed at the factory and require no further lubrication 

ROLLER CHAIN DRIVES 

Manual lubrication is accomplished by applying the oil with a brush. For open drives, oil is 
applied to the inside of the chain at the edges of the link plates. As the chain rides on the sprockets, 
the oil will be carried by centrifugal force to the pin and bushing surfaces. Apply a sufficient amount of 
oil so that the entire chain is lubricated. The frequency of application is governed by the local 
conditions and the chain speed. It is recommended to lubricate the chain daily. 

For a bath lubricated drive, the lower strand of chain runs through a sump of oil in the drive 
housing. The oil level should reach the pitch line of the chain at its lowest point while operating. 

C 
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FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan-Volume 3: Pilot Plant Operation Plan 

Franklin Environmental Services 
Gravel Separation System 
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To the owner: 
Congratulations on your selection of a Superior Equipment Wash Plant with a Fine Material Washer. 
This unit is one of the best means of classifying, washing, and dewatering materials to your 
requirements. It has been designed to provide years of profitable and dependable service. To ensure 
maximum performance of your wash plant, it is mandatory that you thoroughly study this owner’s 
manual and follow its recommendations. Proper operation and maintenance are essential to prevent 
injury or damage and to maximize machine life. 

It is the owner’s responsibility to: 
*Operate and maintain this wash plant in a safe manner and in accordance with all 
applicable local, state, and federal codes, regulations, and/or laws; and in compliance with 
on-product labeling and this owner’s manual instructions. 

*Make sure that all personnel have read this owner’s manual, and thoroughly understand 
safe and correct installation, operation, and maintenance procedures. 

@Make sure the wash plant is installed correctly before being placed in service, and at 
regular intervals thereafter serviced in accordance with procedures outlined in this owner’s 
manual. 

l Fulfill all warranty obligations so as not to void the warranties. The warranty section at the 
beginning of this owner’s manual outlines the warranty policy of Superior Equipment. For 
a complete description of Superior Equipment’s obligations arising from the sale of this 
equipment, refer to Superior Equipment’s terms and conditions of sale on the back of 
Superior’s sales contract. 

Superior Equipment reserves the right to make product improvements to the equipment at any time. 
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WARRANTY 
Seller warrants to original Buyer that merchandise manufactured by the Seller will be free from 
defects in material and workmanship when used under proper and normal use for a period of 1 year 
after delivery. Seller’s liability under this warranty is expressly limited, in Seller’s discretion, to 
replacing or repairing any merchandise found to be defective within 1 year after delivery. Buyer 
expressly agrees that replacement or repair of the merchandise is, in Seller’s discretion, Buyer’s sole 
and exclusive remedy for any breach of warranty. In the event any merchandise is found to be 
defective during the warranty period, Buyer shall notify Seller in writing of any claimed defect 
within 30 days after such defect is first discovered, but not later than 1 year from the date the 

L merchandise was delivered to the Buyer and provide Seller with an opportunity to inspect and test the 
merchandise claimed to be defective. The effects of normal wear and tear do not constitute a defect 
for purpose of this warranty. Seller shall pay all reasonable transportation charges incurred in 
returning to Seller any merchandise agreed inwriting by Seller to be defective; however, Buyer shall 
pay all transportation, removal, and replacement charges covering any merchandise returned that 
does not prove to be defective. This warranty is provided by the Seller solely to the original Buyer of 
the merchandise and applies to items manufactured by the Seller as well as any warranties provided 
by the Seller’s suppliers. 

THIS WARRANTY IS THE SOLE AND ENTIRE WARRANTY PERTAINING TO THE 
SELLER’S MERCHANDISE AND IS IN LIEU OF AND EXCLUDES ALL OTHER 
WARRANTIES OF ANY NATURE WHATSOEVER, WHETHER EXPRESSED, IMPLIED, OR 
ARISING BY OPERATION OF LAW, TRADE USAGE, OR COURSE OF DEALING, 
INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY AND 
WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE. 

L 
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SAFETY FIRST! 

Accidents can be prevented by recognizing the causes or hazards before an accident occurs and doing 
something about them. Regardless of the care used in the design and construction of this equipment, there are 
some areas that cannot be safeguarded without interfering with accessibility and efficient operation. 

A 
This messape alert svmbol identifies imuortunt safetv messaees on the 

! 
eauioment and in the owner’s manual. When YOU see this svmbol. be alert to 
the oossibi&v of oersonal iniurv and caretkllv read the messaze that 
follows. 

This messape alert svmbol identifies information that must be heeded for 
prooer oDeration of the eauioment and to orevent damage or deterioration 

In the owner’s manual and on decals used on the equipment the words DANGER, WARNING, CAUTION, 
IMPORTANT, and NOTE are used to indicate the following: 

DANGER: This word warns of immediate hazards which, if not avoided, will result in severe 
personal injury or death. 

WARNING: This word refers to a potentially hazardous situation which, if not avoided, could 
result in severe personal injury or death. 

CAUTION: This word refers to a potential hazard or unsafe practice which may result in minor 
or moderate personal injury. 

IMPORTANT: Highlights information that must be heeded. 

NOTE: A reminder of other related information that needs to be considered. 

BE CERTAIN ALL EQUIPMENT OPERATORS ARE AWARE OFTHE DANGERS INDICATED 
BYSAFETYDECALSAPPLlEDTOTHEEQUIPMENT,ANDBECERTAlNTHEYFOLLOWALL 
SAFETYDECALlNSTRUCTlONS.CONTACTSUPERlOREQUlPMENTFORSAFETYDECAL 
REPLACEMENT. 
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u SAFETY DECALS 

Not all may apply to your equipment - see safety decal placement illustration. 

MOVING PARTS HAZARD 
l Keep hands, clothing, and 

hair away from moving 
belts and parts. 

f 9.00003 

Al WARNING 
1 PINCH POINT HAZARD 

MOVING PARTS HAZARD 
Can crush or dismember 
hands and fingers. 

&h CAUTION 
l Maximum travel speed 40 MPH on paved 

roads, SLOWER speed on other roads. 

Do not operate with l Travel restricted to daylight hours and 
guard removed. when clear visibility exceeds 500 feet. DDE? 

IO/22199 
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SAFETY DECALS 
d 

Not all may apply to your equipment - see safety decal placement illustration. 

19.00009 

-1 

l Jack one wheel at a 
time. 

l Block the other 
wheel, and anchor 
conveyer tail section 
before jacking. 

l Telescoping & 
swiveling wheels are 
the only operations to 
be performed while 
jacked-up 

19-00023 
I, II 

II Crib machine before operation to prevent 
fatigue damage. II 

19=00006 
t I 

220 VOLTS 

19-00133 19-00132 

1Ql22/99 
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CONTROL AND IDENTIFICATION DECALS 

Not all may apply to your equipment. Order replacements by part number. 

19.00006 

/ HYDRAULIC OIL RESERVOIR 1 “,-. 

19-00036 19.00039 

1Ql22l99 
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SAFETY INSTRUCTIONS FOR OPERATION AND MAINTENANCE 

These are general safetv consideration-additional vrecautions mav be 

Q- necessary to overate vour eauivment in a safe manner. Be certain YOU are 
overatine vour eauivment in accordance with all safetv codes. OSHA rules 

and repufations. insurance reauirements: and local. state and federal laws. 

1. Do not allow anyone to operate the wash plant until he or she has read the owner’s manual and 
is completely familiar with all safety precautions. 

2. Do not allow the following people to operate or maintain the wash plant: 
l Children 
l Persons unfamiliar with the equipment, or unfamiliar with safe operating and 

maintenance procedures for the equipment. 

l Persons under the influence of alcohol, medications, or other drugs that can impair 
judgement or cause drowsiness. 

3. Make sure everyone is clear of the wash plant before starting the unit during operation or maintenance. 
Never allow anyone to ride on the wash plant! 

4. Do not wear loose hanging clothes, neckties, or jewelry. Long hair is to be placed under a cap or hat. 
These precautions will help prevent you from becoming caught in the moving parts of the wash plant. 

5. Do wear safety glasses, ear protection, respirators, gloves, hard hats, safety shoes, and other protective 
clothingwhen required. Requirements for personal protective equipment will vary depending upon wash 
plant placement and material to be handled. It is the responsibility of wash plant operators to be certain 
they make use of all necessary personal protective equipment. 

6. Buildup of materials on conveyor pulleys or idlers will lead to belt misalignment or damage. When 
removing such materials, the wash plant and conveyors must be stopped and power controls must be 
locked-out or tagged-out. 

7. The wash plant should not be used to handle materials other than those which were specified as part of 
its design and manufacture. It is the operator’s responsibility to be aware of the wash plant system 
capacities and operate the wash plant accordingly. 

8. Make sure the operator’s area is clear of any distracting objects. Keep work areas clean and free of grease 
and oil to avoid slipping or falling. 

9. Periodically check all shields and structural members. Replace or repair anything that could cause a 
potential hazard. 

L- 10. When the conveyors are moving, the material travels at a speed sufftcient to cause injury. Do not start 
conveyors until you are certain no one is exposed to the moving parts or to the material being discharged 
from the end of conveyors. 

lOi22/99 
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11. When doing maintenance work on structural parts or repairing any moving parts: 
l Disconnect and lock-out or tag-out all power sources. Know OSHA requirements. 

l When welding is required, disconnect all power sources and connect ground to point 
closest to welding area. 

l Block all wheels to prevent the wash plant from moving, and block any extended 
hydraulic cylinders to prevent them from moving or retracting. 

12. If any safety devices are not functioning properly, do not use the wash plant. Remove it from service 
until it has been properly repaired. 

13. Do not replace components or parts with other than factory-recommended service parts. To do so may 
decrease the effectiveness of the unit. 

14. Do not lubricate parts while the wash plant is running. 

15. Before starting engines within enclosed areas, be certain ventilation is sufficient to avoid buildup of 
exhaust fumes. 

16. Relieve any and all pressure before opening, repairing, or removing any air pressure lines, hydraulic 
lines, valves, fittings, or seals. In the event of an hydraulic line rupture, stay clear of the area until 
pressure has been relieved. Clean up any spilled fluid before performing repairs in the area. 

17. It is the operator’s responsibility to be aware of equipment operation and work area hazards at all times. .-_/ 

18. Operators are responsible to know the location and function of all controls and indicators, including 
electrical power panels, hydraulic controls, motor controls, incline indicators, fuel and oil level 
indicators, etc. 

19. Operators are responsible to know the location and function of all guards and shields including but not 
limited to drive guards, pulley guards, and nip guards; and are responsible to make certain that all guards 
are in place when operating the wash plant. 

20. Operators are responsible to be aware of safety hazard areas and follow instructions on warning, caution, 
or danger decals applied to the wash plant. Safety hazard areas may include but are not limited to: 

l Pinch points at fold hinge areas 
l Pinch points at fold support areas 

l Pinch points where locking pins are used 

l Electrical control panels 

l Moving parts hazards on drives 

l Moving parts hazards where contact with conveyor belts and idlers is possible 

21. Carefully read through and follow all safety instructions in the vibrating screen information contained 
in section 4 of this wash plant owner’s manual. 

lOt22199 
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L 

CONVEYOR PRE=OPERATlON CHECKLIST 

BEFORE STARTING THE CONVEYOR FOR THE FIRST TIME: 

1. Carefully read through all safety instructions in the owner’s manual. 

2. Return and trough idlers are either greaseable or non-greaseable. Check greaseable idlers to be 
sure they are tilled with grease. 

3. Check to be sure the reducer is filled to the proper oil level. 

4. Check to be sure that skirtboards at loading points are installed and adjusted. Refer to the owner’s 
manual Belt Loading instructions for skirtboard adjustments. 

5. Check and remove all tools and any foreign objects from the belt, particularly on the return run 
side where they may get between the pulleys and belt. Grease on the belt should be removed 
immediately as it will deteriorate the belt. 

6. Check equipment wiring-any and all wiring must be done by a qualified electrician. 

7. Loosen and remove the v-belts by adjusting the torque arm reducer or motor mount tension 
bolts. Turn the driven sheave by hand to determine the direction of rotation. Run the drive motor 
or use a phase rotation indicator to determine the drive sheave direction of rotation. If both 
sheaves are not rotating in the same direction, the unit must be rewired by a qualified electrician. 
Adjust the torque arm reducer or motor mount tension bolts to set v-belts at proper tension. See 
Gates Belt Preventive Maintenance Manual in the owner’s manual for tensioning instructions. 

8. When a belt scraper is used, be sure that it is properly installed and working. See belt scraper 
and tensioner materials included near the back of the owner’s manual if applicable. 

9. Continue through the steps outlined below. 

EVERY TIME BEFORE STARTING THE CONVEYOR: 

1. Check to be sure the reducer is filled to the proper oil level. 

2. Check all other fluid levels. 

3. Be certain all guards and safety devices are in place and in working order. 

4. Visually inspect all hoses, lines and belts for leaks, wear and damage. 

5. Make certain no parts of the conveyor power, hydraulics, or moving parts have been locked-out 
or tagged-out. If they have, determine who placed the lockouts, and have them remove the 
lockouts or tagouts before starting the conveyor. 

6. Walk completely around the conveyor, making certain no other personnel are under, on top of, 
or next to the conveyor. Warn anyone nearby that you are starting up the conveyor. 

c 

7. After starting the conveyor, check all controls and indicators or gauges to be certain they are in 
working order. 

8. Check the operation of safety stop lines and switches, if applicable, after starting the conveyor. 
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GENERAL OPERATION 

A conveyor belt, correctly installed and trained, will run straight and true. The belt must run centered on all 
terminal, snub, and take-up pulleys; troughing and return idlers throughout the entire length. Straight 
running also requires that the belt contact the horizontal roller of the troughing idlers. 

Never use side-guide idlers to compensate for erratic belt travel. Self-aligning idlers should not be used to 
force the belt into correct running position, but rather as a safeguard against unusual operating conditions after 
the belt has been properly trained. 

A 
Incorrect belt installation and traininp can result in severe edge damage, 
material suillaze and leakage throurzh the skirtboards at the loadinrc voint, 
and excessive Dower demands. 

Material spillage is the usual reason for belt carcass ruptures and pulley cover gouging and stripping, while 
leakage at the skirtboards results in excessive belt cover wear under the skirtboards. 

After the belt has been properly trained while running empty, load the belt to facilitate breaking it in. When 
operating, the conveyor must be running before receiving material from the discharge unit. When shutting ii 
down, the discharge unit must be stopped first, while the conveyor will continue to run until empty. Check to 
be sure the electric controls are wired to provide the proper starting and stopping sequence. If you are running 
very wet or moist material, run the belt empty for at least three complete revolutions to clean material from the 
belt. 

With the belt operating under load, check the belt for runout and, if necessary, realign idlers as described in the 
Belt Training instructions in the owner’s manual. No special tools or equipment are needed to either maintain 
or service your conveyor. 

10122199 14 
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c 
BELT TRAINING 

i 

Belt training is a process of adjusting idlers and loading conditions in a manner which will correct any 
tendency of the belt to run off. Never attempt to train the belt by unequal adjustment of take-up side adjusting 
bolts. The take-ups are only used for keeping the tail pulley square with the conveyor frame, and to produce 
the necessary belt tension to prevent slippage and excessive belt sag between idlers. 

The training of a conveyor belt causing it to travel over the center area of troughing idlers, pulleys,and return 
idlers is vitally important to trouble-free operation and low maintenance cost. Unless a belt itself is warped 
and curved from improper manufacture, use, or storage, it is possible to train it for central running. The 
following recommendations are basic to belt training procedures: 

1. Level all frames crosswise as gravity will force the belt off-center if one side of the conveyor 
frame is lower than the other. 

2. Square the tail pulley with the frame, using a large carpenter’s square. 

3. Square all troughing and return idlers with the frame and tighten the attachment bolts. Check 
squareness from both side members. 

4. Run the conveyor empty and at reduced speed if possible. If the belt should show a side creep 
at only the splice area and this progressed along the conveyor instead of remaining at one point 
on the frame, the splice may not be square and may have to be redone. 

5. Check the belt splice for squareness. The belt ends should be squared from centerlines found 
through the method described in the Belt Installation instructions in the owner’s manual. Check 
the belt run on the return run side of the conveyor, or place a large plywood board under the belt 
on the load side to get accurate measurements. 
runs parallel to the belt fasteners. 

Check to see if a line between points B (Fig.3) 

6. If necessary resplice the belt, following instructions in the Belt Installation instructions in the 
owner’s manual. If you don’t have sufficient belt length to resplice after squaring the belt ends, 
you will have to add a section of belt. When adding belt sections, remove enough length from 
the original belt to allow for a minimum distance of 3 feet between belt splices. 

7. If you have determined the splice is square,.examine the return run side of the conveyor for side 
creep first, beginning at the head end and working down to the tail. 
side creep occurs as follows: 

Make adjustments where 

A. The point of maximum side creep requires adjustment of a preceding idler when you 
are facing in the direction of belt travel. 

B. Loosen the bolts and pivot the idler around its midpoint, making these adjustments 
in small amounts, tightening the bolts and making a test run after each adjustment to 
see the effect on side creep. Run the belt at least three revolutions for the adjustment 
to take effect. If the point of maximum side creep changes, adjust the idler that 
precedes that new point. 

8. Examine the load run side of the conveyor, following the belt travel from tail to head end. Make 
the same adjustments where side creep occurs. 

L- 9. When the slow running belt is centered, change to a higher speed (if used). Load the belt with 
material and continue testing until normal operating conditions cause no deviations from central 
running. 

lOl22199 15 
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BELT LOADING 

After the conveyor has been thoroughly checked over and all belt training completed, the conveyor can be 
loaded. Start with a light load and gradually work up to the load that the conveyor was designed to handle. 
When stopping the conveyor, operate until the belt is clear of material, especially at the end of each working 
day. During cold weather, material remaining on the belt will freeze to the rubber covering and may cause 
damage. 

A 
Check chutes to see that the material is being directed onto the center ofthe 
belt IFie.1). Off- center loadinp is harmful to belt. idlers, andshattine. The 
loadina ooint of a convevor is the critical uoint. Here the belt receives its 

maior abrasion and uracticallv all of its imvact. The ideal condition is to have the 
material uass from chute to belt at the same soeed and direction of travel as the belt, 
with a minimum amount of imvact. 

Rubber skirtboards are bolted to the trough to form the load centrally on the belt, to prevent side spillage, and 
to prevent material from spilling out the back or bottom of the trough. Larger material spilling out the back of 
the trough has potential to catch in the belt or damage the tail pulley. Skirtboards will require adjustment or 
replacement as they wear. 

Material should be stilled on the belt before it reaches the end of the skirtboards. If the material particles are 
still tumbling as they pass the skirtboard ends, belt speed may need to be adjusted, feed arrangement or rate 
may need to be adjusted, or the trough and skirtboards may need to be extended in order to avoid side spillage 
of material. 

Correct belt loading 

Incorrect belt loading with 

material spillage and belt damage 

Figure 1. Belt Loading 
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b 

BELT TIGHTENING 

All Superior Equipment conveyors are equipped with take-up side adjusting bolts (Fig.2) at the tail end to 
maintain the necessary belt tension. With a wrench, use the take-up side adjusting bolts to move the sliding 
bearing assemblies forward. Apply the proper tension to the belt to prevent slippage and excessive belt sag 
between troughing idlers. 

Figure 2. Side view of conveyor tail sections 

i., 
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BELT INSTALLATION 

Belts are customarily packaged in crates which can be rolled from place to place. Crates and rolls are usually 
marked with an arrow which shows the direction in which they should be rolled. When hoisting the belt roll, a 
bar should be passed through the hole in the center of the roll. Fasten chain or cable to the ends of the bar for 
lifting, and use a spreader bar above the roll to prevent damage to the edge of the belt. 

Always store the belt roll suspended on a tube or bar, or resting on the face width of the belt. Storing the belt 
roll with weight on one edge may stretch the belt, making it difficult to square at assembly and train during the 
initial operation. Belts should be stored in a dry, cool building. Never drop the belt or store it on its edges. 

Installation of the belt begins with building a suitable stand behind the conveyor and then aligning the belting 
roll with the conveyor frame. If the area behind the conveyor will not permit this method ofthreading, the roll 
of belting can be suspended above the conveyor frame for threading. 

Next, check the position of the side take-up bearings to make sure they are positioned all the way to the 
beginning of the adjustment frame. This will give you maximum take-up ability after belt installation. Then 
check the belt to make sure the load side (side with the thickest rubber covering) is facing up. 

Most belting is shipped from the factory cut to length with additional allowance for squaring ends for the 
splice. Create a centerline for squaring the end of the belt by measuring and marking center points on the width L/-f 

of the belt at 3 foot intervals for at least 15 feet. Snap a chalkline or use a long steel rule to mark the average 
centerline through these points (Fig.3). Locate a centerline point (A) at least 10 feet from the edge of the belt. 
Locate points (B) equal distances from point (A) to connect as your cutting line. Use a straight edge as you cut 
the belt-a standard linoleum knife with hook usually works well. 

Position the fastener manufacturer’s template on the belt (or fashion one yourself given the manufacturer’s 
recommendation for fastener spacing) and punch holes in the end of the belt for the fasteners. Always follow 
the manufacturer’s recommendations as to the proper size of fasteners to be used on any belt. Attach a 
clamping plate onto the end of the belt to enable an even pull for threading the belt onto the conveyor (Fig.4). 

Figure 3. Squaring belt ends 

lOEY99 18 
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Place the pulling plate on the bottom side of the belt so it will pass more easily over the troughing idlers. Bolt 
the clamping plate to the belt through the fastener holes-the number of bolts should be proportionate to the 
amount of pull exerted. 

Connect a cable or rope to the clamping plate. A braking system can be made by using a belt clamp mounted 
on the conveyor frame to prevent belt runaway while threading. Slowly pull the belt into position (near the tail 
section for easy access) with a block and tackle or similar equipment. 

Attach 2 stretcher clamps roughly 3 feet from each end of the belt. Make sure the stretcher clamp on the 
squared end of the belt is parallel with the belt end. Remove the clamping plate and firmly attach the parallel 
stretcher clamp to the conveyor frame. 

Evenly draw the belt ends together, using a cable-jack or similar means, and pull the unsquared end of the belt 
over the top of the squared end until the correct belt tension is obtained. Maintaining this tension, create a 
centerline following the procedure described earlier, and mark a squared line where the belt must be cut for the 
splice. 

Place a wooden plank under the splice point to facilitate the cutting and punching of holes in the belt. Cut the 
belt, position the fastener manufacturer’s template on the belt end, and punch holes for the fasteners. 

The use of belt tape under the belt fasteners is recommended to help reinforce the splice area. 
instructions included with the belt fasteners for proper installation. 

A 
When adding or renlacinp sections of conveyor belt. alwavs leave a mini- 
mum distance of 3 feet between belt solices. Installinp belt sections of less 
than 3 footlenpth mav olace enoueh stress on the solices to cause damape if 

both solices run over the head or tail nullevs at the same time. 

Refer to 

BELT REPAIR 

Fasteners can be used to make quick repairs to belt tears or to replace belt sections with new pads of the same 
belting (Fig.5). Coat all exposed edges or cuts with rubber cementing compound to prevent any moisture or 
foreign material from entering the belt carcass and causing further damage. 

Figure 5. Repairing belt with fasteners 
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CONVEYOR MAINTENANCE 

1 I 

A 1 Review safetv insh-uctions on vaees 3- 12 before starthe maintenance. 
. 

To ensure efficient operation, the operator or maintenance personnel should inspect, lubricate, and make 
necessary adjustments and repairs at regular intervals. Parts that are starting to show wear should be ordered 
ahead of time, before a costly breakdown occurs and you have to wait for replacement parts. Keep good 
maintenance records, and adequately clean your conveyor after each use. 

Proper lubrication is important. Too little lubricant will cause premature failure of a bearing. Too much 
lubrication usually causes high operating temperature and early failure of seals. Follow all Lubrication 
instructions included in this section. 

Operator or maintenance personnel should: 

DAI Ly: 
1. Check for loose bolts and mechanical joints. 

2. Check during operation for unusual sounds to warn of future trouble. Promptly correct any 
problems identified. 

3. Check and correct belt travel if the belt is not running centered on all troughing and return idlers. 
See Belt Training and Belt Loading instructions in this owner’s manual. 

4. Check the operation of safety stop lines and switches. 

WEEKLY: 
1. Check belt tension. Tighten only if there is slippage on drive pulley or enough sagging between 

idlers to allow spillage. This is especially important when a belt scale is used, as a sagging belt 
could produce incorrect readings and affect end product specifications. See the Belt Tightening 
instructions in this owner’s manual. 

2. Inspect and replace drive pulley lagging as needed. 

3. Make sure troughing and return idlers contact the belt and run free under load. Shimming may 
be necessary if a belt scale is used. 

4. Check and adjust the skirtboards to prevent side spillage, and to prevent material from falling 
between the tail pulley and the belt. 

L’ 

5. At different points, check the level across the conveyor frame and correct as needed. 

6. Inspect belt fasteners for wear and replace as needed. 

7. Check the empty belt for tears and other damage. Repair any damage and eliminate the causes. 

8. Check taper-lock bushings in the drive sheave and in the head and tail pulleys for tightness. 
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CONVEYOR LUBRICATION 

Lubricate the various parts as follows: 

1. 

2. 

3. 

4. 

5. 

Bearings: Follow the guide in the instruction sheet for Dodge bearings included in this owner’s 
manual. Bearings mounted on head and tail pulley shafts will run under 2.50 RPM, bearings 
mounted on balanced drive jack shafts will run around 1800 RPM. 

Follow instructions in Superior Components idler materials included in this owner’s manual. 
Check before attempting to lubricate, as some idlers are permanently sealed and cannot be 
greased. 

Gear reducer (shaft-mounted): Maintain oil level. Follow oil recommendations in the gear re- 
ducer parts replacement manual included in this owner’s manual. 

Adjusting bolts: Lubricate as needed with SAE motor oil. 

Electric motors: Follow manufacturer’s recommendations included in this owner’s manual. 
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Problem Solutions 

I Belt section runs to one side along 
the full length of the conveyor 122121g11 I I 

\ 

Conveyor Troubleshooting Guide 

1. The belt may be bowed. A new belt should straighten 
out after two to three hours running, or it must be 
replaced. 

2. Improper or incorrectly installed belt fasteners. 

3. Belt running speed may be too fast. Contact Superior 
Equipment about using a different drive sheave to 
change the running speed. 

4. Belt may be strained on one side. A new belt should 
straighten out after two to three hours running. Belt 
section may require replacement. 

5. Conveyor frame may not be level. Position the 
conveyor in a level work area. 

6. Damage to belt by abrasives, chemicals, heat, oil, etc. 
Be certain belt was designed for use with specific 
materials being conveyed. If abrasive materials work 
into cuts and between plies, make spot repairs 
according to Belt Repair instructions in the owner’s 
manual. 

7. Dual pulley drives may not be running at the same 
speed. This is likely only if friction wheel drive tires 
were replaced. Contact Superior Equipment for 
replacement tires. 

8. Drive may be underbelted. If you are not handling 
material for which the conveyor was manufactured, 
installation of another grade of belt may be required. 
Contact Superior Equipment. 

9. Belt edge may be worn or broken. Remove worn 
section and splice in a new one according to Belt 
Installation and Repair instructions in the owner’s 
manual. 

10. Excessive impact of material on belt or fasteners. 
Modify feed to reduce impact. Contact Superior 
Equipment about installing impact idlers, where 
possible, to absorb impact. 

11. Excessive belt tension. Reduce load being conveyed 
or adjust conveyor take-up side adjusting bolts to 
reduce tension. 

12. Frozen idlers. Free idlers and lubricate according to 
Superior Components idler materials included near 
the back of the owner’s manual. Replace idlers if 
necessary. 

13. Idlers or pulleys out-of-square with center line of 
conveyor. Realign, following Belt Training 
instructions in the owner’s manual. 

14. Idlers improperly placed. Contact Superior 
Equipment about relocating idlers or inserting 
additional idlers spaced to support the belt. 

15. Off-center loading. Material feed should be in 
direction of belt travel and at belt speed, centered on 
the belt. See Belt Loading instructions in the owner’s 
manual. 

16. Improper belt storage and handling. 

17. Insufficient traction between belt and pulley. Lag the 
drive pulley, using grooved lagging in wet 
conditions. Contact Superior Equipment about in- 
creasing wrap with the addition of snub pulleys. 

18. Material between belt and pulley. Remove 
accumulation and improve maintenance. Adjust the 
skirtboards, referring to Belt Loading instructions in 
the owner’s manual. 

19. Material build up. Remove accumulation and install 
cleaning devices, scrapers, or return belt covering. 

20. Pulley lagging may be worn-replace if necessary. 
Use grooved lagging for wet conditions. Repair any 
protruding loose bolts. 

21. Pulleys are too small. Contact Superior Equipment 
about using larger diameter pulleys. 

22. Belt splices may not be square. Check and replace if 
necessary, following Belt Installation instructions in 
the owner’s manual. 

23. Material loading speed too high or too low. Adjust 
feed rate or change belt speed. Contact Superior 
Equipment to determine if a different drive sheave 
size may be used to change belt speed. 

24. insufficient belt tension. Use take-up side adjusting 
bolts to increase belt tension, following Belt 
Tightening instructions in the owner’s manual. 

25. Skirtboards improperly placed. Adjust skirtboards 
so that they do not rub against the belt, referring to the 
Belt Loading instructions in the owner’s manual. 

26. Idlers leading to head pulley may be out ofalignment. 
Realign, following Belt Training instructions in the 
owner’s manual. 

27. Return rollers may be out of alignment. Inspect and 
realign at right angles to the center of the belt. 

28. Sagging between idlers. Tighten belt according to 
Belt Tightening instructions in the owner’s manual. 

29. Material may be wedged between skirtboards and 
belt. 

30. Material, conveyed may be breaking the bond. 
Contact Superior Equipment. 

31. Improper belt tracking, with cleating hitting the 
conveyor frame. 

32. Splice area may be striking obstructions, including 
the conveyor frame. 

33. Check power to hydraulic pump, and pump rotation. 
Have a qualified electrician rewire if necessary. 

34. Check oil pressure. If gauge indicates low pressure, 
contact Superior Equipment about relief valve 
adjustments. 

35. Check for hydraulic line leakage. Relieve line 
pressure before tightening or replacing fittings or 
hoses. 

36. Check to be certain you arc using recommended oil, 
particularly when running in hot or cold weather 
conditions. 

37. Check dual overcenter valve. Contact Superior 
Equipment for instructions on rcplacemcnt or repair. 
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L-l 

FINE MATERIAL WASHER OPERATION 

c 

The fine material washer will classify, wash, and dewater material to your specifications. Screw 
speed, water volume, turbulence, and wier plate adjustment factor into floating material to be 
rejected, and sinking material to be retained and conveyed upward by the screw. The tumbling action 
of the screw cleans and separates additional materials, and the desired fines are left to dewater as 
they move up the screw. A continuous stream of water from the backwash area allows excess water 
to drain from the desired fines. 

1. Check all nuts and bolts to see that they are tight. 

2. With the washer in operating position, check the reducer unit and oil level. 

3. Check the ttib and be certain the screw is free of materials. 

Q 
Neverstartthe unitunderload. Doinesomavakmaeethedrive unitandwill 
void vour warm&v. 

4. Open water lines. 

Never start the dn’ve motor on Your washer until the tub has enouph water in 

A, 
it to cover the rubber seal at the bottom. or YOU have lubn’cated the seal to 
revent damape. 

5. When operating the unit for the first time, check the rotation direction of the screw. If 
the material will not be moved toward the drive end of the unit, have a qualified 
electrician rewire the motor. 

Do not stand or climb on the washer when it is oueratine! 

6. Once water has reached a level where it is overflowing the adjustable wier plates, start 
the drive motor on the screw. 

7. Start the material feed. Material should be made to enter the washer with as little 
turbulence as possible. 
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8. The return flow area in the bottom of the tub must be kept open, with a continuous 
stream of water from the drive end of the tub to the bottom acting to dewater the 
material as it moves toward the drive end of the screw. 

9. Allow time for the screw to clean itself before shutdown. 

Adjusting Weirs: 
1. Height adjustments in one or more of the overflow weir plates may be necessary - an 

even overflow of water is required for the best performance of your washer. 

2. The weir plates are usually set at the highest position, but may need to be adjusted if the 
tub is not level in installation or as a result of settling. 

Adjusting Screw Speed: 
1. Screw shaft RPM may be changed by changing the motor sheave size. Slower screw 

shaft speeds will lower your production rate, but may be required for retention of very 
fine materials. Changes in motor sheave size must be accompanied by a change in 
motor horse power to avoid damage to the gear reducer: 

RPM Motor Sheave Size 
20 2B 8.6 

15 2B 6.4 

12 2B 5.2 

Motor HP 
15 

10 

7.5 

Max Prod 
100 TPH 

75 TPH 

50 TPH 
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cl 

FINE MATERIAL WASHER MAINTENANCE 

I I 

Review safetv instructions OR napes 2-8 before startinp maintenance. 

To ensure efficient operation, the operator should inspect, lubricate, and make necessary 
adjustments and repairs at regular intervals. Parts that are starting to show wear should be ordered 
ahead of time, before a costly breakdown occurs and you have to wait for replacement parts. Keep 
good maintenance records, and adequately clean your washer after each use. 

Proper lubrication is important. Too little lubricant will cause premature failure of a bearing. Too 
much lubrication usually causes high operating temperature and early failure of seals. Follow all 
lubrication instructions. 

Operator or maintenance personnel should: 

b DAILY 
1. Check tightness on all nuts and bolts. 

2. Check during operation for unusual sounds or other signs of abnormal operation to 
warn of future trouble. Promptly correct any problems identified. 

3. Check seals for leaking. The seal at the base of the tub must be replaced to prevent 
damage to the lower bearing. 

WEEKLY: 
1. Check bushings for tightness. 

2. Grease bearings and check lubricant levels. 

3. Inspect sheaves for wear, and belts for cracking and necessary tension. 

4. Inspect the rubber wear shoes. Replacement will be necessary when worn to within 
l/8” of the outer edge of the flighting. 
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‘V 

FINE MATERIAL WASHER LUBRICATION 

Lubricate the various parts as follows: 

1. Bearings: Follow the guide in the instruction sheet for Dodge bearings included in this owner’s 
manual. 

2. Gear reducer (shaft-mounted): Maintain oil level. Follow oil recommendations in the gear re- 
ducer parts replacement manual included in this owner’s manual. 

3. Adjusting bolts: Lubricate as needed with standard oil with detergent. 

4. Electric motors: Follow manufacturer’s recommendations included in this owner’s manual. 

10/22/99 
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Pulley and Drive Parts 
/ Owner’s Manual (Wash Plant) IYOUSTRIEG ., . . . . . 

A Cross Conveyors (2) C 

8 - Drive Guard Small (if applicable) 

9 06-00005 lB4.2 QDSH Sheave 

10 06-00018 lB6.8 QDSDS Sheave 

11 07-00014 837 V-belts 

12 02-00078 l-1/8” QDSH Bushing 

13 02-00098 l-1/8” QDSDS Bushing 

14 05-00003 TXT-215 Gear Reducer 

1.5 05-00045 l-15/16” TDT2 Gear Reducer Bushing (pair) 
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PARTS REPLACEMENT 

SUPPLY THE FOLLOWING INFORMATION WHEN ORDERING PARTS: 

2. Wash plant serial number: Identify your equipment by serial number whenever possible. 

3. Part descriptions: Use part numbers and descriptions from illustrations and the Bill of Materials 
to assist in identifying needed parts. Structural parts such as framework, bracing, etc. are not 
listed. To order these parts give size, shape, and part location to aid in identification. 

4. Quantities: Order the exact number of parts required, do not order by se& 

5. Shipping instructions: Give company name, shipping point, and mailing address for notifica- 
tion if different than shipping point. State whether freight, express, parcel or other handling is 
desired. Confirm telephone orders in writing. 

Inspection of parts when received is very important. Shortages or damage should be noted by the carrier agent 
at the time the parts are accepted. Shipper’s responsibility ceases upon delivery of shipment to customer in 
good order. Claims for damage or loss are subject to the terms and conditions of sale as noted on your invoice. 

Superior Equipment 
PO Box 684 
Morris, MN 56267 

7:00-5:OO PM CST, Monday-Friday 
(320) 589-2406 
800-321- 15.58 
FAX (320) 589-2260 
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FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan -Volume 3: Pilot Plant Operation Plan 

Franklin Environmental Services 
Gravel Separation System 

TAB 6 
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INSTRUCTION AND PARTS MANUAL 
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ERECTION DRAWING NO. C-13035-E 
.\: 
..MTOMER: AEI PORTABLE t3ALES PLANT 

d 

AEI ORDER NO: 396-4449 

DESCRIPTION: 42" 1. x 13 '-6" LONG CRAENEL FRAME CONVEYOR, BELT 
FEEDER 8/N 1515 

UNIT REQUIRED: ONE (1) ITEM NO: 2 

--,,-,--,,----------------------------------------~------------------------ ___________---------------------------------------------------------------- 
REF DESCRIPTION NUMBER QT? TECHNICAL INFORMATION 
=====================================================================------ 

Belt Feed C-13036-3 1 42" wide x 13'-6 " Conveyor 
_________--_-------------------- --------^---------------------------------- 

Tail Pulley 1 10" dia x 44" lg. 
Face 2:15/16" Bore, 

Wing Crown 
Precision 

----------------------------------,------------~--------------------------------- 
Take-Up 309 2 BryantjTelescoper 

______-__-__---------------------------------------------------------------- 
Tail Bearings 2 Dodge Type ttSC1', 2 Bolt Base, 

2-7/16" Bore, Pillow Block 
---------------------------------------------------------------------------- 

Tail Shaft SK-5315-2A 1 
--------------------^__________^________----------------------------------- 

.:z) Loading Hopper 
L-1 

C-13036-1 1 
----------------------------------------------------------~----------------- 

Hopper Support C-13036-2 2 

Hopper Gate C-13036-6 1 
Cylinder Mount 

---------------------------------------------------------------------------- 
Loading Hopper C-13036-5 1 
Gate Assembly 

---------------------------------------------------------------------------- 
Snub Pulley 1 AEI 

----------_--------------- --------------------_________________^__---------- 
Snub Bearing 1 Dodge Type lqSC'l, 4 Bolt Flange, 

l-15/16': Bore 
---------------------------------------------------------------------------- 

Head Pulley 1 12"jb x 44" Crown Face, 3/a's 
VulcanizedHerringboneLagging, 
3-15/16" Bore, Drum, Precision 

---------------------------------------------------------------------------- 
Head Bearings 2 Dodge Type 11SC1t, 4 Bolt Flange, 

2-15/16" Bore 
-----------------------------------~---------------------------------------- 

Head Shaft SK-5315-2B 1 
- 

. . 
j 

-l- 



EmRECTION DRAWING NO: C-13035-E 
'7 

'~?$3~0&fER : AEI PORTABLE BALES PLANT 

AEI ORDER NO: E96-4448 

DESCRIPTION: 42" 1. X 13'-6" LONG CHANNEL FRAME CONVEYOR, BELT 
FEEDER 8/N 1515 

UNIT REQUIRED: ONE (1) ITEM NO: 2 

==================================================================--------= 
REP DESCRIPTION NUMBER QTi TECHNICAL INFORMATION 
=================================================================---------= 

Reducer 1 Eurodrive FA 90A D36 OTlOOL 4 
1.7 to 8.8. RPM.Output with 5 
HP 1800 RPM, 3/60/230-460 V 
TEFC Motor with ERC Variable . . Speed 

---------------------------------------------------------------------------- 
Picking Idler 3 CEMA C5 - 20", 5" diameter, 

Greasable 
-_--_---------c------------------------------------------------------------- 

Carrying Idler 1 CEMA C5 - Flat, 5" diameter, 
Greasable 

--------------------------------------------------------------------------- 
i/g 

4 Return Idler U-1876-42 3 AEI .A ----------------------------------------------------------~----------------- 
Conveyor Belt 1 330 PIW, 3116" x l/16" Covers 

42" wide x 30'-3" long with 
Hidden Splice 

---------------------------------------------------------------------------- 
Conveyor Column C-13035-2 1 

-----^---------------------------------------------------------------------- 
Impact Bed c-12849-15 4 

\. 

-2- 
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AtXRE6ATES EQUIPMENT, INC. 

9 HORSESHOE ROAD, P.O. BOX 39. LEOiJi, PA 175404039. 717-6562131 FAX: 7176566686 

INSTRUCTION AND PARTS MANUAL 

(1) 42" wide X 24'-0" l?ng CHANNEL FRAME CONVEYOR, SCREEN FEED 

SALES ORDER NO. E96-4448 

SERIAL NO. 1516 

ITEM NO. 3 

SOLD TO: AEI PORTABLE SALES PLANT 

DATE: SEPTEMBER 1996 

.J 

EQUIPMENT/SYSTEMS FOR THE MATERIAL PROCESSING INDUSTRY 



E.RECTION DRAWING NO. C-13035-E 

‘L-, ?BTOMER : AEI 

AEI ORDER NO: E96-4448 

DESCRIPTION: 42" W. X 24r -0" LONG C-EL FRAME CONVEYOR, SCREEN 
FEED S/N 1516 

UNIT REQUIRED: ONE (1) ITEM NO: 3 

--w--m _-,--,===================================================================== 
REF DESCRIPTION NUMBER QTY TECHNICAL INFORMATION 
-------------------------------------------------------------------------- --w--e 

Screen Feed c-13037-1 1 42" wide x 24' -Ovv Conveyor 
_________----------------------------------------------~------------------- 

Tail Pulley 1 10tt dia x 44" lg. 
Face 2:7/16" Bore, 

Wing Crown 
Precision 

------------------------------~---------------------------------------------- 
Take-Up 312 '~2 Bryant/Telescoper 

___--_---------------------------------------------------------------------- 
Tail Bearings 2 Dodge Type "SC", 2 Bolt Base, 

2-7/16" Bore, Pillow Block 
_______----^---------------------------------------------------------------- 

Tail Shaft SK-5315-3A 1' 
.----------------------------------,-,-,--------------------~-------------- 

\:$I Receiving Hopper c-13037-5 1 
-----------^----------------------------------------------~----------------- 

Receiving c-13037-3 1 
Hopper Extension 
Belt Scraper 

---------------------------------------------------------------------------- 
Hopper Legs u-i897 6 -------------------^-------------------------------------------------------- 
Head Pulley 1 12"15 x 44)) Crown Face, 3/S" 

VulcanizedHerringboneLagging, 
2-15/16" Bore, Drum, Precision 

--s-w -----------------------------------------~----------------------------- 
Head Bearings 2 Dodge Type 'qSC*', Pillow Block, 

2 Bolt Base, 2-15/16" Bore 
-------------------I-------,-_,__,__------------------------------------ 

Head Shaft SK-5315-3B 1 .I'. --m-m ----------------------------------------------------------------------- 
Drive Guard C-13037-6 1 , 

---------------------------------------------------------------------------- 
Reducer 1 Dodge with Backstop, TXT 325, 

2-3/16 I' Bore, Class II 
---------------------------- ------------------------------------------------ 

Motor 1 5 HP, ,180O RPM, 184 T Frame 
WEG, 3/60/230-460 v, T.E.F.C. 

-------------------------------------------------------------------------- 
'L--J' ' -9 

Motor Mount 1 Dodge TA-3M 

-l- 
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BRECTION DRAWING NO. C-13035-E 
-? ii 
JSTOMER: AEI 

AEI'ORDER NO: 396-4448 

DESCRIPTION: 42"W X24' . -0" LONG CRANNEL FRANE CONVEYOR, SCREEN 
FEED S/N 1516 

UNIT REQUIRED: ONE (1) ITEM NO: 3 

-‘--‘-““---------------------------------=------------------------==----- __---- 

REF DESCRIPTION NUMBER QTY TECHNICAL INFORMATION 
=========================================================================== 

Driver Sheave 1 5.0" O.D. 3V, SH Bushing @ l- 
l/S" Bore, 2 Groove 

_____________--------------------------------------------------------------- 
Driven Sheave 1 6.0" O.D., 3V, SH Bushing @ l- 

l/4" Bore, 2 Groove 
_____________--------------------------------------------------------------- 

V-Belts 2 3V x 630 for 22.9" Centers 
_____________--------------------------------------------------------------- 

Picking Idler 3 CEMA B5 - 20°, 5" diameter, 
Sealed for Life 

_____________--------------------------------------------------------------- 
Troughing Idler 2 CEMA B5 - 200, --> 5" diameter,- 

'3 Sealed for Life 
-1--------------------------------------------------------------------------- 

Return Idler 2 CEMA B5 - 5" diameter, l-1/2" 
Drop Bracket, Sealed for Life 

-_-___-___-__--------------------------------------------------------------- 
Conveyor Belt 1 220 PIW, 3/16" x l/16" Covers 

42" wide x 52'-4" long, Splice 
Ready 

----------------------------_--_________------------------------------------ 
Belt Scraper c-13037-7 1 AEI 

-------------------I-,---------__,______------------------------------------ 
Emergency Pull 1 
Switch 

CCC, RS-lwith Pull Cord + Clips 

----------------------------------------------------~----------------------- 
Conveyor c-13037-3 1 
Adjustment Bracket 

--^----------------------------------------------.-~-------------------------- 
Cross Member C-11000-42 8 

---------------------------------------------------------------------------- 
Screen Feed c-13037-4 1 
Box Extension 

-2- 
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INSTRUCTION AND PARTS MANUAL 

(1) 42" wide X 34'- 0" long CHANNEL FRAME CONVEYOR, UNDER SCREEN 

3 SALES ORDER NO. 396-4448 

SERIAL NO. 1517 

ITEM NO. 4 

SOLD TO: AEI PORTABLE SALES PLANT . '. / 
\ 

DATE: SEPTEMBER 1996 

EOUIPMENMYSTEMS FOR THE MATERIAL PROCESSING INDUSTRY 



REECTION DRAWING NO.. C-13035-E 
1 d 

.JSTOMER: AEI 

AEI ORDER NO: 396-4448 

DESCRIPTION: 42” w. x 341-O ti LONG CBANNEL FRAME CONVEYOR, UNDER 
SCREEN S/N 1517 

UNIT REQUIRED: ONE (1) ITEM NO: 4 

_--- ___________------------------------------------------------------------ ________________-_--------------------------------------------------------- 
REF DESCRIPTION NUMBER QTY TECHNICAL INFORMATION 
----m-e ______-------------------------------------------------------------- ________________----------------------------------------------------------- 

Under Screen C-13038-1 1 42” wide x 34' -0" Conveyor 
____^_________-_--_-------------------------------------------------------- 

Tail Pulley 1 10" dia. x 44" lg. Wing Crown 
Face . 2-7/ 16 If Bore, Precision 

____i________-__-__---------------------------------------------------------- 
Tail Pulley Cover C-13035-8 1 

______________-------------------------------------------------------------- 

Tail Pulley SK-5318 lR/lL 
Pinch Guard 

_--------------------------------------------------------------------------- 
Take-Up 312 2 Bryant/Telescoper 

.,--------------------------------------------------------------------------~ 
::a- 
&S Tail Bearings 2 Dodge Type tfSC1l, 2 Bolt Base, 

2-7/16 It Bore, Pillow Block 
_-__-______-_------_-------------------------------------------------------- 

Tail Shaft SK-5315-3A 1 
---------------------------------------------------------------------------- 

Receiving Hopper C-13038-4 1 
and Extension 

-~-_____-__--_--_-_____________________^-~-----~~-~-~-~-~-~~--~-----~---~-~~ 
Hopper Legs U-1898 a 

---------------------------------------------------------------------------- 
Head Frame C-13038-2 1 42” wide x 34l -0" long Conveyor 

---------------------------------------------------------------------------- 
Head Pulley 1 12”# x 44” Crown Face, 3/8” 

VulcanizedHerringboneLagging, 
2-15/16" Bore, Drum, Precision 

--------------------------------*------------------------------------------- 
Head Bearings 2 Dodge Type IISCff, Pillow Block, 

2 Bolt Base, 2-15/16" Bore 
--------------------______c_____________------------------------------------ 

Head Shaft SK-5315-3B 1 
---------------------------------------------------------------------------- 

Drive Guard C-13037-6 1 
---------------------------------------------------------------------------- 

Reducer 1 Dodge with Backstop, TXT 325, 
2-3/16" Bore, Class II i/ 

,~-----_--_____-_--__------------------------------------------------------- .., Motor 1 5 HP, 1800 RPM, 184 T Frame 
WEG, 3/60/230-460 v, T.E.F.C. 

- l- 
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ERECTION DRANING NO. C-13035-E 

AN1 

AEI ORDER NO: E96-4448 

DESCRIPTION: 42" PI. X 34'-0" LONG CHANNEL FRAME CONVEYOR, UNDER 
SCREEN S/N 1517 

UNIT REQUIRED: ONE (1) ITEM NO: 4 

-""""""-------------=-------------------------======----------------- --e--e 
REF DESCRIPTION NUMBER QTY TECHNICAL INFORNATION 
=========================================================================== 

Motor Mount 1 Dodge TA-3M 
___------------------------------------------------------------------------- 

Driver Sheave 1 5.0" 0-D. 3V, SH Bushing @ l- 
l/8" Bore, 2 Groove 

----'----"-'--"-'-""-"-"'"""'-'------------------------------------ 
Driven Sheave 1 6.0" O.D., 3V, SH Bushing @ l- 

l/4" Bore, 2 Groove 
___-__---------------------------------------------------------------------- 

V-Belts 2 3V x 630 for 22.9" Centers 
--_------------------------------------------------------------------------- 

Troughing Idler 5 CEMA B5 - 20°, 5" diameter, 

b$ Sealed for Life 
.-------_--_--------------------------------------------------------------- 

>* Picking Idler 7 CEMA B5 - 20°, 5" diameter, 
Sealed for Life 

--_------_------------------------------------------------------------------ 
Return Idler 3 CEMA B5 - 5" diameter, l-1/2" 

Drop Bracket, Sealed for Life 
-----------------------------------------------------~---------------------- 

Conveyor Belt 1 220 PIW, 3/16" x l/16" Covers 
42’l wide x 71r-O" long, Splice 
Ready 

----------------------------------,,,_,_------------------------------------ 
Belt Scraper C-11076-42 1 AEI 

------------------------------------------~---------.------------------------ 
Emergency Pull 1 
Switch 

CCC, RS-lwith Pull Cord + Clips 

--------------------------------------,------~--~~~----~-------------------- 
Cross Member C-11000-42 8 ~. 

-------------------------------------------------~-------------------------- 
Cantilever Parts C-13038-3 2 

- 2 - 
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AGGREGATES EQUIPMENT, INC. 
9 HORSESHOE FiOAb. P.O. BOX 39, LEOIA. PA 175404039, 717-6562131 FAX: 717-656&M 

INSTRUCTION AND PARTS MANUAL 

(1) 24” wide X 20’-3’: long CHANNEL FRAME CONVEYOR, OVERS 

SALES ORDER NO. 396-4448 

SERIAL NO. 1518 

ITEM NO. 5 

SOLD TO: AEI PORTABLE SALES PLANT 

DATE: SEPTEMBER 1996 

EQUIPMENT/SYSTEMS FOR THE MATERIAL PROCESSINQ INDUSTRY 



ERECTION DRAWINQ NO... C-13035-E 

‘k- '-jJsTOMER ; . AEI 

AEI ORDER NO: E96-4448 

DESCRIPTION: 24" 1. X 20'-3" LONG CHANtJEL FRAME CONVEYOR, OVER8 
S/N 1518 

UNIT REQUIRED: ONE (1) ITEM NO: 5 

_-------------------------------------------------------------------------- _--e-w --------------------_______________^____----------------------------- 
REF DESCRIPTION NUMBER QT* TECHNICAL INFORMATION 
_c_------------------------------------------------------------------------ __------------------------------------------------------------------------- 

Screen Overs c-13039-1 1 24" wide x 20' -3" Conveyor 
Frame 

______--------------------------------------------------------------------- 
Tail Pulley 1 10" dia . x 26" lg. Wing Crown 

Face l-15/16" Bore, Precision 
______----------------------------------------------------------------------- 

Tail Pulley Guard c-13039-5 1 
--------------------------------------------------------,-------------------- 

Take-Up 309 2 Bryant/Tefescoper 
____-_---------------------------------------------------------------------- 

Tail Bearings 2 Dodge Type llSC'l, 2 Bolt Base, 

-4 
l-15/16" Bore, Pillow Block 

--------------------------------------------------------------------------- 
., .t;' Tail Shaft SK-5315-5A 1 
--------------------____________^_______------------------------------------ 

Receiving Hopper C-13039-4A 1 
--------------------____________^_______------------------------------------ 

Hopper Extensions C-13039-4B 6 
-------------------------------------,,,------~----------------------------- 

Hopper Legs c-13039-4c 18 
--------------------___________^________------------------------------------ 

Head'Pulley 1 12"4 x 26" Crown Face, 3/B" 
VulcanizedHerringboneLagging, 
l-15/16" Bore, Drum, Precision 

---------------------------------------------------------------------------- 
Head Bearings 2 Dodge Type l'SC'l, Pillow Block, 

2 Bolt Base, l-15/16" Bore 
-------------------------------------------------~-------------------------- 

Head Shaft SK-5315-5B 1 . 
--------------------------------------------------~~------------------------ 

Drive Guard C-13036-6 1 
---------------------------------------------------------------------------- 

Reducer 1 Dodge with Backstop, TXT 225, 
l-15/16" Bore, Class II 

-------------------------------------~-------------------------------------- 
Motor 1 3 HP, 1800 RPM, 182 T Frame 

WEG, 3/60/230-460 v, T.E.F.C. 
\"~-'---'-------'--------'----------------------------------------------------- 

Motor Mount 1 Dodge TA-1M. 



ERECTION DRAWING NO. C-13035-E 

,\BTOMER: 
‘d 

AEI 

AEI ORDER NO: 

DESCRIPTION: 

E96-4448 

24"W X20' . -3" LONG CHANNEL FRAME CONVEYOR, OVERS 
S/N 1518 

UNIT REQUIRED: ONE (1) ITEM NO: 5 

===============================================---------------------------- 
REF DESCRIPTION NUMBER QTY' TECHNICAL INFORMATION 
___------------------------------------------------------------------------ -N-e --------------------_______^____________------------------------------- 

Driver Sheave 1 4.75" O.D. 3V, SH Bushing @ l- 
118" Bore, 2 Groove 

________-------------------------------------------------------------------- 
Driven Sheave 1 6.0" O;D., 3V, SH Bushing @ l- 

l/8*' Bore, 2 Groove 
____----------------_____c______________------------------------------------ 

U-Belts 2 3V x 600 for 21.6" Centers 
_____^____----------__________________^_--------------,---------------------- 

Troughing Idler 7 CEMA B5 - 20°, 5" diameter, 
Sealed for Life 

---------------------------------------------------------------------------- 
Return Idler U-325-24 1 AEI i-l z '-----'---'--------"------------------------------------------------------- 

. . 6' Return Idler 1 CEMA B5 - 5". diameter, l-1/2" 
Drop Brac'ket, Sealed for Life 

--------------------------------------------------------~------------------- 
Snub Bearing 2 Dodge Type llSCtl, Pillow Block, 

2 Bolt Flange, 3/4" Bore 
---------------------------------------------------------------------------- 

Conveyor Belt 1 220 PIW, 3/16" x l/16" Covers 
24" wide'x 43'-4" long, Splice 
Ready 

---------------------------------------------------------------------------- 
Belt Scraper C-11076-42 1 AEI 

---------L--_---_---_-___-_______ --------_---------------------------------- 
Emergency Pull 1 
Switch 

CCC, RS-lwith Pull Cord + Clips 

-------------------------------------------------~-------------------------- 
Conveyor Support SK-5330 lR/lL 

-2- 
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FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 3: Pilot Plant Operation Plan 

Franklin Environmental Services 
Gravel Separation System 

TAB 7 

MISCELLANEOUS MANUFACTURER’S DATA 

STONE &WEBSTER A 
6/30/00 
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BELT CONVEYOR 
TROUBLE 

AGGREGATES EQUIPMENT, INC. 
9 Horseshoe Road. Leola (Lancaster County) PA 17540 7171656-2131 



TROUBLESHOOTING BELT CONVEYORS 

PROBLEM 

Be1 t runs off -center 
for long dist8octs. 

CAUSED BY 

Off center loediag. 

Belt runs off-center 
8r 8 specific point 
or cllmbr sidew8ys 
on some idlers. 

(t) One or more idlers 
imncdi8rcly rhend of 
trouble point not 
squ8rt. 

(b) Conveyor frme not 
str8ight. 

Belt run8 off 8t 
ttrmia81. 

(e) Idler sr8nd or 
stends not centered. 

(d) Frozen idlers. 

(e) Loose idler. 

(f) Lou conveyor ride. (f) Level up 8nd secure. 

(g) Ilrttritl build up 
on idlers or rerminel 
pulleys. 

(g) Improve m8inten8nct; 
inst811 belt cletning tquip- 
mtnt: 18g pulleys; 8dd skirta. 

(8) Pulley or rppro8ch- 
fag idlers not squ8rt. 

(8) Align properly. 

(b) Meterie build up 
on idlers or ttrmln81 
pulleys. 

(b) Clttn pulley. 

Specific rtction of 
belt runs off-center 
811 8long conveyor. 

(8) Crooked belt 88 8 
result of storage of 
ttltrcoped roll8 or 
wirh one edge clore to 
d8mp ground or well; 
stretching of worn edge 
due to high tension: or 
shrinkrgt from rbsorp- 
tion of moisture. 

(b) Joint not squ8rc in 
mtchanicel splice or 
sttpr not q rtched in 
vulc8niztd splice. 

CORRECTIVE PROCEDURE 

Adjust chutes end other lotd- 
fag devices Lo put loed in 
center in direction of belt 
tr8ve 1. 

(8) Mv8nce end of idler to 
which belt h8s shifted in 
direction of belt trtvtl. 

(b) Str8ighttn, using strttc 
cd sLring to de ttrmint how 
much. 

(c) Stmt ts in (b) tbovt. 

(d) Lubric8tc properly. 
Rtpltct when required. 

(a) Reposition 8nd fasten 
securely. 

(t) If “bow” is in new belt, 
it m8y dis8pptrr when belt 
is broken in. In btlts in 
service, tlimin8tt c8ust of 
bowfng if possible, rtpltce 
with new section. Incrttst 
t8kt-up tension, checking 
first th8t belt’s l lloweblt 
working tension will permit. 

(b) Rtsplict, being sure 
to squ8rc ends or match 
properly with vulcrnizcd 
tYPt* 



CAUSED BY CORRECTIVE PROCEDURE 

Belt wanders St rsn- 
dom. 

(8) Too stiff because 
of design, 

(a) Use btlt with more trsns- i/’ 
verse flexibility or add tx- 
trs aligning aids and Lilt 
troughing idlers ahead not 
over 2’~ 

Above ground belt 
runs off-center St 
certain times. 

Belt stretches tx- 

CtSSiVtly; sp1iCSS 
wtsktn prtauturtlyt 
cuts or breaks tn- 
large quickly. 

Belt edges worn or 
gouged. 

(b) Too stiff because 
of newness or cold 
WSSthtr. 

Wind pressure and tf- 
fact of sun on side 
of steel conveyor 

fame. 

Excess starting ttn- 
Sian; txctss bt1t 
tension. 

(8) Rubbing 

(b) Off-center loading, 
miSSligt8KMlt, sad/or 
dtftetivo Self-Slign- 
ing idlers. 

Exetssive top cover 
wear. 

(8) Poor cover quality. 

(b) Slow running, stuck 
or misaligned rt turn 
rolls. 

(b) Allow proper break-in time. 
Speed up by letting belt stand 
loaded overnight. 

Install hinged covers, wind 
hoops, L.S.P. troughing and 
return guide idlers. 

Increase speed, keeping tonnage 
the s8mt or reduce tonnage at 

same speed. Even up feeding 
rate. Decrease drag by proper 
idler lubric8tion, rtplsctmtnt 
of worn idltrm and removal of 
spilled material. L8g drive 
pulley or incrtsst the wrap by 
snub pulley or tender or dual 
motor drive, to reduce tension 

required. Use minimum-wtight \-/ 
counterweight. RSplSCt wfth d 
lower elongation btlt or btlt 
having greater strength. 

(a) Realign belt if ntctsssry; 
remove all obstructions. Use 
L.S.P. troughing sod return 
guide idlers. 

(b) Reposition loading and 
transfer chutes. Align belt. 
Rsp8ir or rtpl8ce faulty 
idlers. Suggest painting 
edger with rtlf curing cement 
to limit absorption of moisture. 

(a) Replace with heavier cover 
or higher qu8lity rubber. Change 
feed direction to reduce 8brSSiOn 
caused by msttrisl acctltrstion. 
Feed direction should be in the 
same direction 8s belt travel. 

(b) Clean belt and keep clean wif 
belt cleaners. Install L.S.P. 
double blsdtd spring loaded belt :I:. 
scraper and/or L. S.P. btsLtr id- ‘u 
hr. Strvict and realign return 
rollers. Use rubber disc return 
rolls, if necessary. 



PBOBELH CAUSED BY 

(c) Excessive ssg 
’ bctveen idlers. 

(d) Abrasive skirt- 
bosrds. 

(c) Poor losding. 

(f) Pile up at head sad 
tsil pulley. 

Top cover dueage 
grooving, gouging, 
ripping or strippint 

(a) Stiff skirt rubber 
ridiog on belt. 

(b) Excessive openings 
betveeo belt aod 
skirt rubber. 

(c) Meteris trrpped 
under skirts ss l 
result of belt’s drop- 
ping down under weight 
of loed or losding 
lapact. 

Bottoa cover vear. 

(d) Peed jssnings be- 
tweeo skirts or feed 
chute side plstes. 

(e) Tramp iron punture 
or rip. 

(s) Drive pulley slip- 
Pw- 

CORRECTIVf PROCEDURE 

(c) Check tension - incrssse 
if too lov. Reduce idler spac- 
ing snd/or graduate, psrtic- 
ulsrly at losding end. 

(d) Use rubber skirt material, 
not old halting. Adjust prop- 
erly. 

(t) Feed onto be1 t in same 
direction and at same speed 
(if possible). 

(f) Keep clean. Losd properly. 
Add skirt boards. Instsll L.S.P. 
double bladed spring loaded 
be1 t scrsper snd/or L.S.P. 
bester idler and/or L.S.P. 
teil pulley plow. 

(e) Use more plisble skirts. 
Do not use old belt. Check 
skirt rubber sdjustment. 

- (b) Adjust to ainiaum clear- . 
soce. Decrease idler spacing 
check minimum Lelt tension to 
elimioste ssg. 

‘(e) Use cushion or poeumstic 
idlers to keep belt up. Also 
(b) above. 

(d) Allov skirts or chute plstes 
to diverge at lcest 1” in 4 
feet. 

(e) Use rip protector, magnetic 

removal equipment or detector 
ioterlccked with driving motor. 
Short surge belt ahead of main 
belt worth considerstion. 

(s) Adjust screw takeup or 
counterweight to increase 
tension but do not exceed 
rsxbum rating of belt. Lag 
drive pulley (grooved lagging 
if. wet). Increase arc of con- 
tact vith snub pulley or tsn- 
dem drive. Increase belt speed 
at same losding rate. 



PROBLEM CAUSED BY 

Shrinkage 

Reverse troughing 

(b) sticking rollers 

(c) Excess troughing 
idler tilt. 

(d) Bolt hesds pro- 
truding above lagging. 

(e) Hsterial buildup 
due to spillsge. 

Roisture 

Oil 

Spot swelliag or 
lengthwise 8 trip 
swelling of bottom 
cover, or separ8tioo 
of bottom cover 

Oil 

Blister in cover 

Fastener pull out 

Fine msteriels 
working ioto cuts 
or puac tures. 

(a) Improper starting. 

(b) Excess tension. 

-b- 

CORRECTIVE PROCEDURE 

(b) Service and lubricate prop- 4 
erly. Replace if necessary. 

(c) Not over 2’ from a position 
perpendicular to the conveyor - 
should slope toward belt travel 
direction. 

(d) Tighten bolts. Replace voro 
lagging. Use slide lagging from 
AEI. 

(e) Use good chute losdlng 
fscilitier. Do not load belt 
too heavily. IostslI decking. 
Iost411 L.S.P. tstl pulley 
plow. Use plate or vulcsnired 
splices to check leakage. In- 
spect and clesn regularly. 

Splice in extra piece vith 
the takeup hslf down. Check 
belt design for possible in- 
crease of slack side tension. 

Elimiaste oil source or use oil -- 
resistant belt. To relieve con- .A 
dition lo existing be!t, groove 
lengthwise with tire-grooving 
tool or turn belt over, carry- 
ing load on bottom side. 

Avoid overlubrication and 
spillage of oil and grease. 

Spot repair, vulcanizing or 
use of scold” type self curing 
repair msterial. 

(a) .Stepped starting. 

(b) Increase speed, keeping 
tonnage the same or reduce toanag 
st sun+ speed. Even up feeding 
rate. Decrease drag by proper 
idler lubrication, replscement of 
worn idlers. Lag drive pulley, or 
increase the wrsp by snub pulley ‘i 
or tandem or dual motor drive. ‘>..:‘I ‘.4 
Use minimum veight counterweight. 
Replace with lower elongation 
belt or belt having greater 
a trength. 



PROBLEtl 

Crosswise bresks 
back of fasteners 

CAUStD-BY- . 

(c) Improper fssteoerr (c) Use correct fasteners. 
or fssteners not Retighten oev fasteners l f ter 
properly tightened. run-in. Inspect regularly. 

(d) Mildew (d) Use mildew inhibited belt. 

?ssteoer plates too 
loop. 

Use smaller sire fasteners. Put 
fasteners on 45O angle across 
belt. Use hinged type fastener. 
Increase pulley size. Use vul- 
csnised splice. 

Uouau81 weering of 
pulley lsggiog. 

Lkive pulley 
slippsge. 

Star bresks, or 
leog thvise bre4ks 
psrsllel to edge. 

Impact. 

i/ Crosswise or treos- (4) Ksterisl trspped 
‘\ ‘.- verse breeks with between b4lt sod 

top or bottoa cover pulley. 
ioteet or only bot- 
tom cover brokeo. 

(b) Msteri41 buildiog 
up 00 pulley. 

Crescent bre4ks 

Crosswise breaks 
at edge 

Hildev. 

(I) Belt edges fotding 
up. 

(b) Poor positioaiog 
of idler next to hesd 
pulley-- too close or 
too high. 

(c) Too shsrp vertical 
curve. 

CORRECTIVE PROCEDURE 

Increase slack side tension to 
point where slippsge no longer 
occurs. (Note: Never exceed the 
msximum rating of belt.) Io- 
cre8se usount of belt vrsp on 
drive pulley. Increase belt 
speed to reduce required effec- 
tive tension. 

toed at flat angle, at belt 
speed snd in line with belt, 
where possible. Use cushioo 
idlers. 

Iostall L.S.P. tail pulley plow. 
Install L, S.P. WSpiral-Kle4nn 
tsil pulley. 

(b) Use proper belt eleener and 
rubber lag; instsll L.S.P. 
double bladed spring loaded belt 
screper and/or L.S.P. beater 
idler. 

Use mildew inhibited belt. 

(a) Use limit switches to stop 
excesslie shifting of belt. Re- 
move obstructions and provide 
ample side clearance. Install 
L.S.P. troughlog and return 
guide idlers. 

(b) Relocate or resdjust idler 
or pulley position. Suggested 
distance is 1-1# times the belt 
width for 35’ idlers. 

(c) Cut dovn radius to reduce 
stresses on idlers and belt. 

-50 



Lengthwise carcars 
breaks, top and 
bottom covers io- 
tact. 

CAUSED BY 

(d) Mildew. 

(e) Belt running off 
and folding beck. 

(b) Joining of imp&et 
breeka. 

(d) Use mildew fnhiblted belt. 

(a) Use limit switches. Instell 
L.S. P. troughing and return 
guide idlerr. 

(b) Reduce impact. 

-6- 



for DODGE’ Torque-Arm Speed Reducers 
(Sizes TXTl thru TXT7) 

INSTALLATION 

SHAFT 

Note: Refer to photo for position of all parts before 
installation. 

1. Remove the two or three bolts required for mounting the 
TAM Motor Mount from the reducer housing. Install the 
front and rearsupports (2) using the new reducer bolts (1) 
supplied with the molor mount. Make sure support 

3 
6 flanges face output side of reducer. Tighten bolts 

securely. 

2. Mount bottom plate (3) on supports with bolts supplied. 
Insert bolts (7) from top through slotted holes. Add 

0 
7 flatwasher, lockwasher, aod nut. Hand tighten. 

3. Thread two nuts (6) on each threaded stud (5) leaving 
approximately 1” of stud protruding at one end. Insert 
threaded stud with 1” of threads through corner holes of 

0 
bottom plate, thread a hex nut (6) on the stud and tighten 

2 securely. 

4. Slide top plate (4) ov:r the threaded stud, making sure 
center handling hole is positioned opposite input side of 
reducer. Thread a hex nut (6) on the studs and tighten 
securely. 

5. Locate the proper position for the motor and bolt it to the 
lop plate. Tighten bolts securely. 

I WARNING 

Ifelectrical connections lo motor are installed at this 
time, disconnect and lock out power supply before 
probeedlng. ‘. 

6. Install motor sheave and reducer sheave as close to 
motor and reducer housings as possible. Accurately align 

$‘?a motor and reducer sheave by sliding bottom plate in 
-relation to supports. Tighten bolts (7) securely. 

c 
7. Install V-belts and tension belts by alternately’adjusting 

i” nuts (6) on the threaded studs fjackscrews). Make certain 
that all bolts are securely tightened, the V-belt drive is 
properly aligned and the belt guard is installed before 

n removed for photo- Note: Guards have bee1 
graphic purposes. 

MOUNT 
MOTOR 
AT ANY 
POINT: ) 

AROUND 
DRIVE 

operating the drive. 

. 
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Ret. i1M t l-ARM 1 TA4M TASM TAGM 1 TA7M Name of No. TI . . . ._ , . . 
No. Part Req’d. Part No. Part-N- I I 

1 Housing Bolts ‘3 411420 4114; 

Replacement Parts for TAlM thru TA7M Motor Mounts 

4 1 TopPlate 1 ( ?61161 1 35.llE 

; , nm Bolt NV, 1 lb 4UNY3 ] ’ 40705 
I’ I 4 1 4114'" 

8 r Washer I 

2 Req’d. on TAl M 
A 6 Req’d. on TAGM & TA7M 

. 



iii CONVEVOR PRODUCZS 
Web: www.bryantpro.com 
f-mail: inquiry@bryantpro.com 

STANDARD TELESCOPER@ CONVEYOR BELT TAKE-UP 
MILD STEEL AND STAINLESS STEEL MODELS 

ALL STANDARD MODELS IN STOCK FOR IMMEDIATE SHIPMENT. 

I LOA 
-I TN - BOLT SIZE 

t-Z-I- F \,, 

6.88 
?a 

3.56 
BP 14”:;; 36 5.25 4.31 2.94 1.50 .75 1;:;; 2.63 3.69 ‘I~ 1.84 1.00 1.25 3/8 $-I1 

8.50 4.38 
BP ;~$ 1.13 7.00 5.63 3.81 2.04 ‘j2 1.00 l;:;ij 3.00 4.00 

17:50 
‘12 2.25 1.50 1.75 ‘/2 3/4-10 

13.38 
11.13 

BP ;;;;; 
6.12 

1.50 10.00 8.63 5.56 2.84 5/e 1.25 l”.12 14.12 4.00 5.25 ‘1~ 2.63 2.25 2.50 ‘/2 7Ie4 
26.13 21.12 
19.00 
;;I! 

13.00 
BP 1.75 10.00 8.63 5.56 3.00 5/S 1.25 “.O” 

22.00 28.00 
4.50 5.75 5/s 3.50 2.50 -* 

3400 
3.00 &fE 

;f$ f 
g&j 

2i75 
400 ;i MS SF BP ;;:;; 2.13 14.00 11.75 8.50 3.50 

!fJ&. 
3/4 1.75 3; 5.50 7.50 3/4 4.25 3.00 3.50 Pinned It/,-5 

Nut ACME 
r_‘r.i_/ 

a.zro;<; 500 ii MS SF .g% BP j;:j; 3.50 BEARING PLATE BUILT ‘jnned 
gt. 6-k 63.38 PER CUSTOMER SPEC 

2.50 
iii 

9.00 11.50 1.00 6.50 5.00 6.00 “1,-’ 
Nut ACME 

L-d 
. I 

TURN PAGE OVER FOR DETAILS ON “HOW TO ORDER”, 

we,- ‘. PO. Box 595 Phone:414/569-1070 63 Bryant Products 9/97 (127870 
OCOnnrnnwnr \A/1 vmfi.nKoc c,.<,. I, 1 rcm -e-n 
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For 

TORQUE-ARM’” 
Speed Reducers 

Straight Bore & Taper Bushed 

SIZES: TXT309A - TXT315A - TXT325A 
TXT409A - TXT415A - TXT425A 
TXT509B - TXT515B - TXT525B 

WARNING: Because of the possible danger to person(s) or property from accidents which may result from the improper use of products, ft is important 
that correct procedures be followed: Products must be used in accordancewkh the engineering information specified in the catalog. Proper installation. 
maintenance and operation procedures must be observed. The instructions in the instnrction manuals must be followed. Inspections should be made 
as necessary to assure safe operation under prevailing condffons. Proper guards and other suitable safety devices or procedures as may be desirable 
or as may be specified in safety codes should bs provided. and are neither providad by Reliance Electric Industrial Company nor are the responsibility 
of Reliance Electric lndustrfal Company. This unit and fts associated equipment must be installed, adjusted and maintained by qualified personnel who 
are familiar with the construction and operation of all equipment in the system and the potential hazards involved. When risk to persons or property 
may be Involved, a holding device must be an integral part of the driven equipment beyond the speed reducer output shaft. 

L/ ODGEfP.0. Box 499/6040 Ponders Court/Greenville, SC 29602-0499/803-297-4800 

@ Reliance Electrtc Company, 1991 DODGE and TORQUE-ARM 
are trademarks of Reliance Electdc Company or its affiliates. 

i3EUANCE 
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Printed in U.S.A. Instruction Manual 499636 10/91 16M-K 



The products described in this instruction fTmJal are 
mmUfac$Ured by Reliance Electric Industrial Company. 

On sizes TXT3A, TXT4A, and TXTSB use lifting lug to 
lift reducers. 

2. Determinethe running positionof the-reducer. (See Fig. 
1) Note that the reducer is supplied with either 4 or 7 
plugs; 4 around the sides for horizontal installations 
and 1 on each face for vertical installations. These plugs 
must be arranged relative to the running positions as 
follows: 

Horizontal Installations-install the magnetic drain 
plug in the hole closest to the bottom of the reducer. 
Throw away the tape that covers the filler/ventilation 
plug in shipment and install plug in topmost hole. Of the 
3 remaining plugs on the sides of the reducer, the lowest 
one is the minimum oil level plug. 

Vertical Installations-Install the filler/ventilation plug 
in the hole provided in the top face of the reducer 
housing. Use the hole in the bottom face for the mag- 
netic drain plug. Of the 5 remaining holes on the sides 
of the reducer, use a plug in the upper housing half for 
the minimum oil level plug. 
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HORIZONTAL APPLICATIONS 
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Position ‘E POSItion ‘F 
VERTICAL APPLICATIONS 

Rg. 1 -Mounting Positions 

The running position of the reducer in a horizontal 
application is not limited to the four positions shown in 
Figure 1. However, if running position is over 20” either 
way from sketches, the oil level plug cannot be safely 
used to check the oil level, unless during the checking 
the torque arm is disconnected and the reducer is 
swung to within 20” of the positions shown in Figure 1. 
Because of the many possible positions of the reducer, 
it may be necessary or desirable to make special 
adaptions using the lubrication fitting holes furnished 
along with other standard pipe fittings, stand pipes and 
oil level gages as required. 

I 
WARNING ~--I 

To ensure that drive is not unexpectedly started, 
turn off and lock out or tag power source before 
proceeding. Failure to observe these precautions 
could result in bodily injury. 

3. Mount reducer on driven shaft as follows: 

For Straight Bore: Mount reducer on driven shaft as ” -- 
close to bearing as practical. If bushings are used, _.- 
assemble bushings in re- 
ducer first. A set of bushings 
for one reducer consists of 
one keyseated bushing and 
one plain bushing. Extra 
length setscrews are fur- 
nished with the reducer. 
Driven shaft should extend 
through full length of speed 
reducer. Tighten both set- 
screws in each collar. 

For Taper Bushed: Mount 
reducer on driven shaft per 
instruction sheet No. 499629 
packed with tapered bush- 
ings. 

4. Install sheave on input shaft 
as close to reducer as practi- 
cal. (See Fig. 2) LT DRIVE MAY 

BE LOCATED TO 
5. Install motor and V-belt drive We 3 EI%!T IF 

so belt pull will approximately 
beatrightanglestothecenter 
linebetweendrivenandinput 
shaft. (See Fig. 3) This will 
permit tightening the V-belt 
drive with the torque arm. ToFiauz-mM 

6. Install torque arm and adapter 
plates using the long reducer 
bolts. The bolts may be 
shifted to any of the holes on MAY BE LOCATED 

the input end of the reducer. 
TOTHE AlG”T IF 

no. 4 OESIRED. 

7. Install torque arm fulcrum on a rigid support so that the 
torque arm will be approximately at right angles to the 
center tine through the driven shaft and the torque arm 
anchor screw. (See Fig. 4) Make sure that there is 
sufficient take-up in the turnbuckle for belt tension 
adjustment when using V-belt drive. 

8. Fill gear reducer with recommended lubricant. 

CAUTION 
Unit is shipped without oil. Add proper amount of 
recommended lubricant before operating. Fallureto 
observe these precautions could result in damage 
to, or destruction of, the equipment. 

--i&y 
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Use a high grade petroleum base, rust and oxidation 
inhibited (R & 0) gear oil-see tables. Follow instructions 
on reducer nameplate, warning tags, and in the installation 

,- manual. 
Under average industrial operating conditions, the lubri- 

cant should be changed every 2500 hours of operation or 
every 6 months, whichever occurs first. Drain reducer and 
flush with kerosene, clean magnetic drain plug and refill to 
proper level with new lubricant. Check oil level regularly. 

CAUTION 
Extreme pressure (EP) lubricants are not recom- 
mended foraverage operating conditions. Failureto 
observe these precautions could result in damage 
to, or destruction of, the equipment. 

Table 1 - Oil Volumes 

CAUTION 
Too much oil will cause overheating and too little 
will result in gear failure. Check oil level regularly. 
Failure to observe these precautions could result in 
damage to, or destruction of, the equipment. 

Under extreme operating conditions, such as rapid rise 
and fall of temperature, dust, dirt, chemical particles, 
chemical fumes, or oil sump temperatures above 2OO”F, 
the oil should be changed every 1 to 3 months depending 
on sever&y of conditions. 

CAUTION 
Do not use oils containing slippery additives such 
asgraphiteormolybdenumdisulphideinthereducer 
when backstop is used. These additives will destroy 
sprag action. Failure to observe these precautions 
could result in damage to, or destruction of, the 
equipment. 

t Refer to Fig. 1 on page 2 for mounting positions. 
*U.S. Measure: 1 quart = 32 fluid ounces = .94646 liters. 

Note: If reducer position is lo vary from those shown in Figure 1 
either more or less oil may be required. Consult factory. 

Table 2 - Oil Recommendations for Average Operating Conditions 

NOTE: 

Pour point of lubricant selected should be at least 
10°F lower than expected minimum ambient starting 
temperature. 

- Special lubricants may be required for food and drug 
industry applications where contact with the product being 
manufactured may occur. Consult a lubrication manufac- 
turers representative for his recommendation. 

3 



Note: Refer to photo for position of all parts before instal- 

r WARNING 
To ensure that drive is not unexpectedly started, 
turn off and lock out or tag power source before 
proceeding. Failure to observe these precautions 
could result in bodily Injury. 

1. Remove the two or three bolts required for mounting 
the TAM Motor Mount from the reducer housing. Install 
the front and rear supports (2) using the new reducer 
bolts (1) supplied with the motor mount. Make sure 
support flanges face output side of reducer. Tighten 
bolts securely. 

2. Mount bottom plate (3) on supports with bolts supplied. 
Insert bolts (7) from top through slotted holes. Add 
flatwasher, lockwasher, and nut. Hand tighten. 

3. Thread two nuts (6) on each threaded stud (5) leaving 
approximately 1” of stud protruding at one end. Insert 
threaded stud with 1” of threads through corner holes 
of bottom plate, thread a hex nut (6) on the stud and 
tighten securely. 

4. Slide top plate (4) over the threaded stud, making sure 
center handling hole is positioned opposite input side of 
reducer. Thread a hex nut (6) on the studs and tighten 
securely. 

5. Locate the proper position for the motor and bolt it to the 
top plate. Tighten bolts securely. 

GUIDELINES FOR TORQUE-ARM REDUCER LONG-TERM STORAGE 
During periods of long storage, or when waiting for delivery 
or installation of other equipment, special care should be 
taken to protect a gear reducer to have it ready to be in the 
best condition when placed into service. 

By taking special precautions, problems such as seal 
leakage and reducer failure due to the lack of lubrication, 
improper lubrication quantity, or contamination can be 
avoided. The following precautionswill protect gear reduc- 
ers during periods of extended storage: 
Preparation 
1. Drain the oil from the unit. Add a vapor phase corrosion 

inhibiting oil (VCI-105 oil by Daubert Chemical Co.) in 
accordance with Table 3. 

6. In damp environments, the reducer should be packed 
inside a moisture-proof container or an envelope of 
polyethylene containing a desiccant material. If the 
reducer is to be stored outdoors, cover the entire 
exterior with a rust preventative. 

When Placing the Reducer into Service 
1. Assemble the vent plug into the proper hole. 
2. Clean the shaft extensions with a suitable solvent. 
3. Fill the unit to the proper oil level using a recommended 

lubricant. The VCI oil will not affect the new lubricant. 
4. Follow the installation instructions provided in this 

manual. 
2. Seal the unit air tight. Replace the vent plug with a 

standard pipe plug and wire the vent to the unit. 
3. Cover the shaft extension with a waxy rust preventative 

compound that will keep oxygen away from the bare 
metal. (Non-Rust X-l 10 by Daubert Chemical Co.). 

4. The instruction manuals and lubrication tags are paper 
and must be kept dry. Either remove these documents 
and store them inside or cover the unit with a durable 
waterproof cover which can keep moisture away. 

5. Protect the reducer from dust, moisture, and other 
contaminants by storing the unit in a dry area. 

Table 3 - Quantities of VCI #105 Oil 
DODGE Part Number 415112-80-DB 

Case Size I Quarts or Liters 
TXT3A .l 
TXT4A 
TXTSB 

VCI #105 & #lO are interchangeable. 
VCI #105 is more readily available. 

Note: Guards have been 
removed for photo- 
graphic purposes. 

6. Install motor sheave and reducer sheave as close to 
motor and reducer housings as possible. Accurately 
align the motor and reducer sheave by sliding bottom 
plate in relation to supports. Tighten bolts (7) securely. 

7. Install V-belts and tension belts by alternately adjusting 
nuts (6) on the threaded studs (jackscrews). Make 
certain that all bolts are securely tightened, the V-belt 
drive is properly aligned and the belt guard is installed 
before operating the drive. 

DANGER 
The user Is responsible for conforming with the 
National Electrical Code and all other applicable 
local codes. Wiring practices, grounding, discon- 
nects and overcurrent protection are of particular 
importance. Failure to observe these precautions 
could result in severe bodily injury or loss of life. 
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Taper-Bushed Straight Bore 
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HOUSING 1 243534 244567 245567 SEAL KIT*’ 1 389720 369721 389722 

:a Air vent Bolt 1 241237 411440 241237 411442 245237 411464 ;: 
*B&stopcwerGasket 1 243661 244593 245ZX 

Housing 4lnplJl shaft Seal 1 243558 244524 355011 
18 Adapter HousIng Bon 411442 411444 411466 76 .ChNwI Hub Seal 2 243576 244673 245545 

191 WElShW 4 4190% 419094 419096 1 RTV 6ealant. Tubs 1 465044 4aw44 46.5044 

24 L&washer 6 419012 419012 419013 1VlS” Bore 1 243262 . . 

22 Hex Nut e 407089 407089 407091 
24 Dowel Pin 2 420355 420055 420110 1’MBore 1 243260 244079 . 
1 Pipe Plug 2 430031 430031 43w23 1w Bore 1 243262 244061 

;1 Magnetic Plug 1 430060 430060 430062 l’h’ Bore 1 243264 24.4063 . 
Countershatt Cover Screws 
(Backstop Side) 4 416524 411035 411394 1%/r Bore 1 243266 

26 Countershatt Erg. Cover 
244067 __._. 

(Backstop Side) 
1’11’ Bore 1 243270 244089 245x4 

27 L&washer l’%a” Bore 1 243272 244093 245066 
2”B‘xe 1 243274 244095 245096 

26 hpul Seal carrier 
30’ lnpul Shall Bearing Shim Pack 2vw Bore 1 243276 244111 245090 

32 Carrier and Cover Screws . 411390 411407 411407 
33 Lockwasher . 419010 

244115 
419011 419011 

245694 

34 Backstop cover 1 243560 244493 245547 
36 sacks~op cover Screw 
39 Lo&washer 

40 

41 Input Shah Key 
44’ Input Shah Brg. 
45 
46’ 1%” Bore 1 
47. 

COUNTERSHAFT 9:l Ratio 
1w Bore 1 443266 

1 

25:l Ratio 1 243239 244212 245212 
52 *Key 1 243215 244215 244215 

54 Countershaft Brg. 
$5 
56 
57’ 
5a 

(Input Side) 1’YlS’ 8 2- Bore 1 . . 443257 . . . . 

59 Countershah Erg. Shim Pack 
to Output Hub 

TORQUE-ARM ASSEMBLY+ 1 
OUTPUT HUB I Straight Bore 

243097 245097 245097 
1 399702 369709 369716 94 Wad End 1 

ASSEMBLY* Taper Bushed 
243245 245245 245245 

1 389703 369710 369717 96 
i0 *output 

AHex Nut Straight Bore 1 1 243557 407095 407097 244569 407097 245591 
g* 

Hub Taper Bushed 1 
l Tumbudde 243556 1 244566 243246 245590 245246 245246 

i2 AOutput Gear 100 1 
243570 

AExtension 
244196 

1 
245166 

243247 245247 245247 

4‘ *Outpul Gear Key 2 243216 244217 355064 102 AL.H. Hex Nut 1 407244 407246 407246 
104 AFulcrum 

i8 
t 

Output Hub Collar+ 
243249 246249 246249 

2 243572 244656 245596 lot3 AFulcrum Screw ‘0 Collar Screw 4 1 411464 411484 4 
400096 

411484 
400150 4001% 110 

‘2 Bushing Back-up Platen 
AHex Nut 2 243309 1 407093 244099 407093 245114 407093 

‘4 fletaimng Ringm 2 421109 421106 421107 ADAPTER ASSEMBLY+ 1 259153 25916.4 259155 
112 *R.H. Adapter Plate 1 243242 244244 

‘6 Output Hub Seal Carrier 
245242 

114 
(Input Side) 

*L.H. Adapter Plate 1 243241 244243 245241 
1 243547 244591 245692 116 ‘7 Roll Pin AAdapter Bushing 1 243243 245243 245243 
1 404022 409022 409022 116 0 Output Hub Cone 
2 402272 

*Adapter Bon 1 411437 411460 
402268 

411460 
402193 120 

1’ Bearing 
rCO&W~ShW CUP 1 2 403127 419012 419013 403163 419013 403016 

122 AHex Nut 1 407089 407091 407091 
rtn.-l..*^” ^_..^ li^._ll :--^a-.-L.L-I -...-. 2 .a.. . . . 

f 

E 
E 

f 
i 
7 7 
7 
7 
8 
a 

12 I aaakstooAssembtv 1 1 1243106 1 244106 1 245154 1 &Z- 1 -H~~BBarinO~“J padc 1 r 1 389ro8 1 389713 1 389715 

J 
- IIICIYMI pnllr 115tw I~~O,EW~~LUI~ DBW ma- --.- noustng assemuy aso 

includes a two-piece housing. Bushing assemblies indude 2 bushings. 
* Parts marked .*’ make up the assemblies under which they are listed. 
4 Not shown on drawing. 
l 14 required for TXT3A & TXT4A. 15 required for TXTBB. 
# Ref. #I9 is listed but not shown on Pals drawing. Washer is used on housing 

bolts at the dowel pin kcatio”s. 

tsee last paragraph under ‘ORDERING PARTS.’ 
l Slralght bore only. 
. Taper bushed only. 
’ Recamnwnded spare parts 
B On size TXT3A for l’%s’ thw 1%. bores and TKT58 for 1’M thru 2%’ bores. 
0 Use pad X 402266 tar TXT5258, “se part # 402269 for TXT509B 6 TKT515B. 
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A DODGE TORQUE-ARM Speed Reducer can be dis- 
assembled and reassembled by careful attention to the 
instructions following, using tools normally found in a 

-maintenance department. 

Cleanliness is very important to prevent the introduction of 
dirt into the bearings and other parts of the reducer. A tank 
of clean solvent, an arbor press, and equipment for heat- 
ing bearings and gears should be available for shrinking 
these parts on shafts. 

Our factory is prepared to repair reducers for customers 
who do not have proper facilities or who for any reason 
desire factory service. 

The oil seals are of the rubbing type and considerable care 
should.be used during disassembly and reassembly to 
avoid damage to the surface on which the seals rub. 

The keyseat in the input shaft as well as any sharp edges 
on the output hub should be covered with tape or paper 
before disassembly or reassembly. Also be careful to 
remove any burrs or nicks on surfaces of the input shaft or 
output hub before disassembly or reassembly. 

ORDERING PARTS: 

When ordering parts for reducer, specify reducer size 
number, reducer serial number, part name, part number 
and quantity. 

It is strongly recommended that when a pinion or gear is * 
‘L-l 

replaced, the mating gear or pinion be replaced also. 

If the large gear on the output hub must be replaced, it is 
recommended that an output hub assembly with a gear 
assembled on the hub be ordered to secure undamaged 
surfaces on the output hub where the oil seals rub. How- 
ever, if it is desired to use the old output hub, press the gear 
and bearing off and examine the rubbing surface underthe 
oil seal carefully for possible scratching or other damage 
resulting from the pressing operation. To prevent oil leak- 
age at the shaft oil seals the smooth surface of the output 
hub must not be damaged. 

If any parts must be pressed from a shaft or from the output 
hub, this should be done before ordering parts to make sure 
that none of the bearings or other parts are damaged in 
removal. Do not press against outer race of any bearing. 

Because old shaft oil seals may be damaged in disassem- 
bly it is advisable to order replacements for these parts. 

If replacing a bearing or a shaft, it is advisable to order a set 
of shims for.adjustment of bearings on the shaft assembly. 
If replacing a housing, a set of shims should be ordered for 
each shaft assembly because the adjustment of the bear- 
ings on each shaft assembly is affected. 

REMOVING REDUCER FROM SHAFT: 

‘L 
..d. - 

1 

i WARNING 
To ensure that drive is not unexpectedly started, 
turn off and lock out or tag power source before 
proceeding. Failure to observe these precautions 
could result in bodily lniurv. 

WARNING 
External loads may cause machine movement. Block 
machine before removing any drive train compo- 
nents. Failure to observe these precautions could 
result in bodily injury. 

STRAIGHT BORE - 

Loosen screws in both output hub collars. Remove the 
collar next to end of shaft. This exposes three pufler holes 
in output hub to permit use of wheel puller. In removing 
reducer from shaft be careful not to damage ends of hub. 

TAPER BUSHED - 

1. Remove bushing screws. 

2. Place the screws in the threaded holes provided in the 
bushing flanges. Tighten the screws alternately and 
evenly until the bushings are free on the shaft. For ease 
of tightening screws make sure screw threads and 
threaded holes in bushing flanges are clean. 

3. Remove the outside bushing, the reducer and then the 
inboard bushing. 

DISASSEMBLY: 

1. Remove all bolts from housing. Drive back hollow dowel . 
pins on either side of housing. Remove back-up plates 
and snap rings on the output hub on taper-bushed 
reducers. Open housing evenly to prevent damage to 
parts inside. 

2. Lift shaft, gear and bearing assemblies from housing. 

3. Remove seals, seal carriers and bearing cups from 
housing. 

REASSEMBLY: 

1. Output Hub Assembly: Heat gear to 325” to 350°F 
for shrinking onto output hub. Heat bearing cones to 
250” to 270°F for shrinking onto output hub. 

2. Countershaft Assembly: Heat gear to 325” to 350°F 
and bearing cones to 250” to 270°F for shrinking onto 
shaft. 

3. Input Shaft Assembly: Shaft and pinion are integral. 
Heat bearing cones to 250” to 270°F for shrinking onto 
shaft. 

4. Drive the dowel pins back into position in the right-hand 
housing half. 

5. Install countershaft cover in right-hand housing half. 
Place housing half on blocks to allow for protruding end 
of output hub. Install bearing cups in right-hand housing 
half making sure they are properly seated. 

6. Mesh output hub gear and small countershaft gear 
together and set in place in housing. Set input shaft 
assembiy in place in the housing. Make sure bearing 
rollers (cones) are properly seated in their cups. Set 
bearing cups for left-hand housing half in place on their 
rollers. 

7 



8. 

sure not to nlCK Or scrarcn riangs law. I-~WS d IVZVV 
bead of gasket eliminator on flange face and spread 
evenly over entire flange leaving no bare spots. Place 
other housing half into position and with a soft 
hammer (rawhide not lead hammer) until ousing bolts 
can be used or draw housing halves together. Torque 
housing bolts per torque values listed below. 

Place output hub seal carrier in position without 
shims and install two carrier screws diametrically 
opposed. Torque each screw to 25 lb.-ins. Rotate the 
output hub to roll in the bearings and then torque each 
screw once to 50 lb.-ins. Do not retorque screws. 
Again turn output hub to roll in the bearings. With a 
feeler or taper gage, measure the gap between the 
housing and the carrier, clockwise from and next to 
each screw. To determine the required shim thickness, 
take the average of the two feeler gage readings. 
Remove carrier and install the required shims. 
Note: Total shim thickness per carrier should not in- 
clude more than .009” plastic shims and each plastic 
shim should be inserted between two metal shims. 
Place a l/s” diameter bead of Dow Corning RN732 
sealant on the face around the I.D. of the end shim 
(sealant is to be between reducer housing and shim) 
and install carrier on reducer housing. Torque carrier 
bolts to value shown in Table 4. Output hub should have 
an axial end play of .OOl” to .003”. 

Table 4 - Table 4 - Bolt Tightening Torque Values Bolt Tightening Torque Values 

R:;t? R:;t? Ho;$g~ Seal Carrier Bolts Seal Carrier Bolts 
(in.-lbs.) (in.-lbs.) 

I I 
TXT309A TXT309A 
TXT315A TXT315A 600 600 204 204 
TXT325A 

TXT409A 
TXT41SA 600 360 
TXT425A 

TxT509B 
TX-El 58 900 360 
TXT525B 

Table 5 - Manufacturers’ Part Numbers 
For Reolacement OutDut Hub Bearings . 

TO~CU$%A 

Drive 
Size 

TXT309A 
TXT315A 
TXT325A 
TXT409A 
TXT415A 
TXT425A 
TXT.5098 
TXT515S 
TXT525B 

Output Hub Bearing 

DODGE Timken 
Part Number Part Number 

402272 LM814849 
403127 LM814810 

402268 498 
403163 492A 

1E3 
42381 
42584 

aat8t~,r~“~““.“. .‘.Yu...U”..-r.-, -..--.--- .-- 

to .003”. 

10. Again using the same procedure as in step8, adjust the :T.. 
input shaft bearings, except the axial end play should 
be .002” to .003”. -ii 

il. Apply sealant to the input shaft cover gasket and install 
input shaft cover in right-hand housing half. Install 
input and output seals. Extreme care should be used 
when installing seals to avoid damage due to contact 
with sharp edges on the input shaft or output hub. The 
possibility of damage and consequent oil leakage can 
be decreased by covering all sharp edges with tape or 
paper prior to seal installation. Fill cavity between seal 
lips with grease. Seals should be pressed or tapped 
with a soft hammer evenly into place in the carrier 
applying pressure only on the outer edge of the seals. 
A slight oil leakage at the seals may be evident during 
initial running in but should disappear unless seals 
have been damaged. 

12. install bushing back-up plate and snap rings on Taper 
Bushed reducers. 

Table 6 - Manufacturers’ Part Numbers 

Table 7 - Manufacturers’ Part Numbers 

8 



INSTAL.LATION AND 
MAINTENANCE MANUAL 
,FOR NEMA LOW VOLTAGE 
ELECTRIC MOTORS 

T he electric motor is the item of 
equipment most widefy used by 
man in his pursuit 
of progress, as virtually all 
machines and many renowned 
inventions depend upon if. 
By virtue of the prominent role the 
electric motor plays in the corn fort 
and welfare of mankind, if must be 
regarded and treated as 
a prime power unit embodying 
features that merit special attention, 
including ifs installation and 
maintenance. 
This means that the electric motor 
should receive proper attention. 
Ifs installation and routine 
maintenance require specific care 
to ensure perfect operation and 
longer life of the unit. 
THE WEG ELECTRIC MOTOR 
INSTALLATION AND 
MAINTENANCE MANUAL provides 
the necessary information to 
properfy install, mainfain and 
preserve the most important 
component of all equipment: 

, 

THE ELECTRIC MOTOR! 

WEG MO TORES L TDA. 
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INSTALLATIONANDMAINTENANCEMANUAL 

FOR NEMALOWVOLTAGEELECTRIC MOTORS 

YOU MAY NEED TO READ OTHER WEG 
lNSTAll.ATlON AND MAINTENANCE MANUALS: 

l For Lowand High Voltage Large Motors 
Induction. Slip Ring, H Line, K Line, etc. ManualNr673 

l For Brushless DKBH Synchronous 
Generators ManualNr1008 

l For DC Motors ManualNr1005 ‘d 

l For TachoGenerator Dynamo ManualNr1007 

YOUCANREQUESTTHEABOVEMANUALSFROMYOUR 
NEARESTWEGSALESOFFICEORDIRECTLYWITHWEG 
HEADCUARTER: 

WEG EXPORTAOORA S.A. 
Rua:Joiovilte, 3000 
89256900JARAGUADOSUL-SC-BRAZIL 
PHONE:(55)(473)72-4000 PABX 
FAX:(55)(473)72-4060 
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INSTALLATION AND MAINTENANCEMANUAL 

1 - Introduction FORNEMALOWVOLTAGEELECTRICMOTORS 
L 

r 

I 

1 his manual covers all the three-phase and 
single-phase asynchronous squirrel-cage 
induction motors, from 140T to 580T frame sizes. 

The motors mentioned in this manual are subject 
to continous improvement, therefore, information 
is subject to change without notice. 
For further details, please consult WEG. 



INSTALLATION AND MAINTENANCE MANUAL 

2 - Basic Instructions FOR NEMALOWVOLTAGEELECTRIC MOTORS 

2.1 . Safety Instructions 

All personnel involved with electrical installations, either 
handling, Irttrng. operation and mamtenance. should be Well- 
informed and up-to-dated concerning the safety standard and 
principles that gc;ern :he hark and care!ully follow them. 
Be:cre work commences. rt IS the responsrbilrty of the person in 
charge to ascertain that lhese have been duly complied with and 
to alert his personnel of the inherent hazards of the fob in hand. 
It is recommended that these tasks be undertaken only by 
qualrfied personnel and they should be instructed to: 
- avoid contact with energized circuits or rotating parts. 
- avoid by-passing or rendering inoperative any safeguards or 
protective devices, 
- avoid extended exposure in close proximity to machinery with 
high noise levels, 
- use proper care and procedures in handling, lifting. installing, 
operating and maintaining the equipment, and 
- follow consistently any instructions and product documentation 
supplied when they do such work. 
Before initiating maintenance procedures, be sure that all power 
sources are disconnected from the motor and accessories to avoid 
electric shock. 
Fire fighting equipment and notices concerning first aid should 
not be lacking at the fob site; these should be visible and 
accessible at ail times. 

2.2 - Delivery 

Prior to shipment, motors are factory-tested and balanced. They 
are packed in boxes or bolted to a wooden base. 
Upon receipt, we recommend careful handling and a physical 
examination for damage which may have occured during 
transportation. 
In the event of damage and in order to guaranty insurance 
coverage, both the nearest WEG sales office and the carrier should 
be notified without delay. 

2.3 - Storage 

Motors should be raised by their eyebolts and never by their 
shafts. It is important that high rating three-phase motors be 
raised by their eyebolts. Raising and lowering must be steady and 
joltless. otherwise bearings may be harmed. 
When motors are not immediately installed, they should be stored 
in their normal upright position in a dry even temperature place, 
free of dust, gases and corrosive atmosphere. 
Other objects should not be placed on or against them. 
Motors stored over long periods are subject to loss of insulation 
resistance and oxidations of bearings. 
Bearings and the lubricant deserve special attentlon 
during prolonged periods of storage. Depending on the 
length and conditions of storage it may be necessary to 

b regrease or change rusted bearings. The weight ot the 
rotor in an inactive motor tends to expel grease from 
between the bearing surfaces thereby removing the 
protective film that impedes metal-to-metal contact, 
As a preventive measure against the formation of 

corrosion by contact, motors should not be stored near 
machines which cause vibrations, and avery 3 month 
their shafts should be rotated manually. 

Insulation resistance fluctuates wrdely wrth temperature and 
humidity variations and the cleanliness of ccmponents. When a 
motor is not Immediately put rnto service rt should be protected 
agamst moist. high temperatures and impunties. thus avoidmg 
damage to insulation resistance. 
If the motor has been in storage more than six month or has been 
subjected to adverse moisture conditions. it is best to check the 
insulation resistance of the stator winding wrth a megchmeter. 
If the resistance is lower than ten megohms the windings should 
be dried in one of the hvc following ways: 
1) Bake in oven at temperatures not exceeding 194 degree F until 
insulation resistance becomes constant. 
2) With rotor locked, apply low voltage and gradually increase 
current through windings until temperature measured with 
thermometer reaches 194 degree F. DC not exceed this 
temperature. 
If the motor is stored for an extensive period, the rotor must be 
periodically rotated. 
Should the ambient conditions be very humid, a periodical 
inspection is recommended during storage. it is difficult to 
prescribe rules for the true insulation resistance value of a 
machine as the resistance vary according to the type, size and 
rated voltage and the state of the insulation material used, method 
of construction and the machine’s insulation antecedents. A tot of 
experience is necessary in order to decide when a machine is 
ready or not to be put into service. Periodical records are useful in 
making this decision. 

The following guidelines show the approximate values that can be 
expected of a clean and dry motor, at 40°C test voltage in applied 
during one minute. 

Insulation resistance Rm is obtained by the formula: 
[Rm=Vn+ll 

where: Rm - minimum recommended insulation resistance in 
M R with winding at 40°C 

Vn - rated machine voltage in kV 

In case that the test is carried out at a temperature other than 
40°C. the value must be corrected to 40°C using a approximated 
curve of insulation resistance v.s temperature of the winding with 
the aid of figure 2.1; it’s possible verify that resistance practically 
doubles every lO”C,that insulating temperature is lowered. 

Example: 

Ambient temperature = 50°C 
Motor winding resistence at 50°C = 1.02 M R 
Correction to 40°C 

R @ac = R Mac K Mao. 

; 
@o”C = 1,02 1.3 
%ac = 1,326 MR 

The minimum resistence Rm will be: 

Rm=Vntl 
Rm = 0,440 t 1 
Rm = 1,440 MR 
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On new motors, lower values are often attained due to solvents 
present In the msutattng varnishes that later evaporate during 
normal operatron. Thus does not necessarily mean that the motor 
is not operational, smce msulatmg resrstance will Increase after a 
period of service. 

On motor which have been m service for a perrod of time much 
larger values are often attarned A comparison of the values 
recorded In prevrous tests on tne same motor under srmrlar load, 
temperature and humidity conditions, serves as a better indicahon 
of insulatron condition than that of the value derived from a single 
test. Any substantial or sudden reduction is suspect and the cause 
determmed and corrective action taken. 
Insulation resistance is usually measured with a MEGGER. 
In the event that insulation resistance be inferior to the values 
derived from the above formula, motors should be subjected to a 
drying process 

2.3.1 - Drying the Windings 

This operation should be carried out with maximum care, and by 
only qualified personnel. The rate of temperature rise should not 
exceed 5°C per hour and the temperature of the winding should 
not exceed 105°C. An overly high final temperature as well as a 
fast temperature increase rate can both generate vapour harmful to 
the insulation, 

Temperature should be accurately controlled during the drying 
process and the insulation resistance measured at regular 
intervals. 

During the early stages of the drying process, insulation 
resistance will decrease as a result of the temperature increase, 
but the resistance will increase again when the insulation 
becomes dryer. 

The ‘drying process should be extended until sucessive 
measurements of insulation resistance indicate that a constant 
value above the minimum acceptable value has been attained. 
It is extremely important that the interior of the motor be well 
ventilated during the drying operation to ensure that the dampness 
is really removed. 

Heat for drying can be obtained from outside sources (an oven), 
energization of the space heater (optional), or introducing a 
current through the actual winding of the moto be dried. 

FOR NEMALOWVOLTAGEELECTRICMOTORS 

01 
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Winding Temperature (“C) 

R40”C = Rt x F40”C 
Fig 2 1 
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Luep INSTALLATION AND MAINTENANCE MANUAL 

3 - Installation FOR NEMALOWVOLTAGEELECTRIC MOTORS 

L/ i 

Elecmc machines should be installed in order to allow an easy 
access 1Or inscectlon and maintenance. Should the surrounding 
atmosphere be humid. corrosive or contam flammable substances 
or particles, it IS essential to ensure an adequate degree of 
protection 
Th;i ,i::j:‘?tlGn :I ::;ijrs ;n arrcrems where there aiP vapours. 
;ases cr otisIs. f!ammcble or ccnbustible materials sublecl tb 
fire or explosrcn. shcuid be undertaken according to pprooriate 
ard gslzrning codes, suchas NEC Art. 500 (National Electrical 
Code) and UL-674 (Underwriters Laboratories, Inc.) Standards. 
Under no circumstances can motors be enclosed in boxes or 
covered with materials which may impede or reduce the free 
circulation of ventilating air. 
Machines fitted wrth external ventilation should be at least 50cm 
from the wall to permit the passage of air. 
The opening for the entry and exit of air flow should never be 
obstructed or reduced by conductors, pipes or other objects. 
The place of installation should allow for air renewal at a rate of 
700 cubic feet per minute for each 75 HP motor capacity. 

3.1 - Mechanical Aspects 

3.1.1 - Foundation 

The motor base must be levelled and as far as possible free of 
vibrations. A concrete foundation is recommended for motors 
over 100 HP. 
The choice of base will depend upon the nature of the soil at the 
place of erection or of the floor capacity in the case of buildinos. 
When dimensioning the motor base, keep in mind that the motor 
may occasionally be run at a torque above that of the rated full 
load torque. 
Based upon Figure 3.1, foundation stresses can be calculated by 
using the following formula: 

Fl = 0.2247 0,009 G W - 213 Tmax > A 
F2 = 0 2247 0.009. G W t 213 m 

A > 

Fl and F2 - Lateral stress (Lb) 

e 
- Force ot gravity (32.18 It&) 
-Weight of motor (Lb) 

Tmax - Maximum torque (Lb . Ft) 
A - Obtained from the drmensional drawmg 

of the motor (in) 

Sunken bolts or metallic base plates should be used to secure the 
motor to the base. 

3.1.2 - Types of Eases 

a) Slide Rails 

When motor drive is by pulleys the motor should be mounted on 
slide rails and the lower part of the belt should be pulling. 
The rail nearest the drive pulley is positioned in such a manner 
that the adjusting bolt be between the motor and the driven 
machine. The other rail should be positioned with the bolt in the 
opposite position, as shown in Fig. 3.2. 
The motor is bolted to the rails and set on the base. The drive 
pulley is aligned such that its center is on a plane with the center . 
of the driven pulley and the motor shaft and that of the machine be 
parallel. 

The belt should not be overly stretched, see Fig. 3.11. 
After the alignment, the rails are fixed. 

Frg 3 2 - Posiliomng of slide rails for motor alignmenl 

Fig. 3 - Base Slresses Fig. 3 3 - A Three-phase inductron motor mounted on securing rails 
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FOR NEMA LOW VOLTAGE ELECTRIC MOTORS 

b) Foundation Studs 

Very often. parltcuiarly wnin drrve IS by llexlble couplmg the 
motor IS anchored directly to the base with foundation studs. 
It IS recommended that shrm plates of approximately 0 6 inches be 
used between the loundation studs and lhe feet 01 ihe motor for 
replacement purposes Tlze s*lm F:?:DS are use!ul wnen 
exchaco;ng 31-3 T~!c.! !cr Cc:-?: :: ci;er s?a:: Petght due !o 
.?: 31;~;s ailohed Cy jiaNar0 IOleWC~S 
Foundation studs should neltrer be painted nor rusted as Doth 
!wfere ;w!h tc 2” aoherence 01 [he concrete. and bring about 
loosemg. 
After accurate alignment and levellmg of the motor, the foundallon 
studs are cemented and their screws tightened to secure the 
motor. 

Fig 3 5 ThwphaSe motor mounted on a melalhc base. 

Ftg 3 4 - Motor mow-tad on a concrete base wlh loundallon sluds 

c) Metallic Base 

Motor-generator sets are assembled and tested at the factory 
prior to delivery. However, before putting into service at site. 
coupling alignment should be carefully checked as the metallic 
base could have suffered dislocation during transit due to 
Internal stresses of the material. 
The metallic base is susceptible to distortion if secured to a 
foundation that is not truly Ilat. 
Machines should not be removed from their common metallic 
base for alignment; the metallic base should be levelled on the 
actual foundation with the aid of a spirit level (or similar 
instrument). 
When a metallic base is used to adjust the height of the mo!or 
shaft end with the machine shaft end, the latter should be levelled 
on the concrete base. 
After the base has been levelled, foundation, studs tightened. and 
the coupling checked, the metal base and the studs are 
cemented. 

3.1.3 - Alignment 

The electric motor should be accurately aligned with the driven 
machme, particularly in cases of direct coupling. An incorrect 
alignment can cause bearrng failure vibrations and even shaft 
rupture. 
The best way to ensure correct alignment is 10 use dial gauges 
placed on each coupling half, one reading radially and the other 
exialty - Fig. 3.6. 

F:g 3 5 A,~gnment wllh dial gauges 

Thus, smultaneous readings are possible and allow for checking 
lor any parallel (Fig. 3.6a) and concentricity deviations (Fig. 3.6b) 
by rotating the shafts one turn. 
Gauge readmgs should not exceed 0.02 inches. If the installer is 
sulhciently skilled. he can obtain alignment with feeler gauges and 
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L- 
a steel ruler. provtding that the couplings are Perfect and centered 
(Fig. 3.6c). 

Fig 3 6b - Oewallon lrom 

Ftg 3 EC Alkgnment with 
a steel ruler 

3.1.4 - Coupling 

a) Direct Coupling 

Direct coupling is always preferable due to its lower cost, space 
economy, no belt slippage and lower accident risk. 
In the case of speed ratio drives, it is also common to use a direct 
coupling with a reducer (gear box). 

CAUTION: Carefully align the shaft ends using, whenever feasible, 
a flexible coupling. 

Fig. 3.7 -A lype of direct coupling 

b) Gear Coupling 

‘U 
Poorly aligned gear couplings are the cause of jerking motions 
which bring about the vibration of the actual drive and vlbratrons 
within the motor. 
Therefore, due care must be given to perfect shaft alignment: 
exactly parallel in the case of straight gears, and at the correct 
angle for bevel of helical gears. 

Perfect gear engagement can be checked by the lnseftion of a strip 
of paper on which the teeth marks will be traced after a single 
rotation 

c) Belt and Pulley Coupling 

Belt coupling is most commonly used when a speed ratio is 
required. 

Assembly of Pulleys: To assemble pulleys on shaft ends with a 
keyway and threaded end holes the pulley should be inserted 
halfway up the keyway merely by manual pressure. 
On shafls without threaded end holes the heating of the pulley to 
about 80°C is recommended, or alternatively. the devices 
illustrated in figure 3.8 may be employed. 

Fig. 3.8 - Pulley mounbng dewce 

Fig 3 & - Pulley extractor 

Hammers should be avoided during the fitting of pulleys and 
bearings. The fitting of bearings with the aid 01 hammers leaves 
blemishes on the bearing races. These initially small flaws 
increase with usage and can develop to a stage that completely 
impairs the bearing. 
The correct positioning of a pulley is shown in Figure 3.9. 

l- l- 

WRoNG R?GHT 

l- 1’ 

WZG RlGHT 
Figure 3.9 - Correct posltloning 01 pulley on Ihe shall 

-- 
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RUNNING: To avoid needless radial stresses on the bearings it is 
Imperative that shahs are parallel and the pulleys perfectly 
aligned. (Figure 3.10) 

Figure 3.10 - Correct pulley alrgnmenl 

Laterally misaligned pulleys, when running, transmit alternating 
knocks to the rotor and can damage the bearing housing. Belt 
slippage can be avoided by applying a resin (rosin for example). 

FOR NEMALOWVOLTAGEELECTRIC MOTORS 

I 
Belt tenslon should be sufficient to avoid slippage during 
operation (Figure 3.11). 
Pulleys that are too small should be avoided: these cause shaft 
flexion because belt traction increases in proportion to a decrease 
in the pulley size. Table 1 determines minimum pulley diameters. 
and Tables 2 and 3 refer to the maximum stresses acceptable on 
motor bearmqs uo to frame 580. Bevond frame size 600, an 
analysrs shouid be requested from the tiEG engineerrng. 

Figure 3 11 - Belt lensions 

TABLE 1 - MINIMUM PITCH DIAMETER OF PULLEYS 

Bail Bearinos 1 Fr 
Frame Bearing 0.79 I 1.57 I I 

( 210 t 6308-Z [ 2.90 1 3.06 1 3.22 r 
125016309C31 1 4.37 1 4.54 1 4.72 1 

320 16312C31 I 7.44 1 7.76 1 7.94 1 8 
360 16314 C31 ( 8.73 ) 9.00 ( a’)n ’ 0 

Frame 1 Poles 

7 
P 
i” 

560 II 1 6314 C3 1 57 
IV-VI-VIII f 6322 C3 ( I I I I NU322 111 Important: 1) Peripheral speeds for solid grey cast iron pulleys FC 200 is V = 115 ft/s. 
2 
3 I 

Use steel pulleys when peripheral speed is higher than 115 ft/s. 
V-belt speed should not exceed 115 ft/s. 
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TABLE 2 - MAXIMUM ACCEPTABLE RADIAL LOAD (Lbf) 

TABLE 3 - MAXIMUM ACCEPTABLE AXIAL LOAD (Lbf) 

IP-54 Totally Enclosed Motors - 60 Hz - 
Position /Construction Form 

I 

Frame 

140 
W180 

180 
w210 

210 
w 250 

250 
280 
320 
360 
400 
440 
500 
580 

Open Motors - NEMA 56 Frames - 60H.z 
Posmon I Construction Form 

Frame 

56 A 
56 B 
56 D 

II IV II IV II IV 
68 90 a3 112 63 85 
66 90 81 110 63 83 
63 88 105 145 59 81 
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The maxtmum radial load for each lrame are delermlned. by 
graphs. 

INSTRUCTIONS ON HOW TO USE THE GRAPHS 

1 - Maximum radial load on shaft. 
2 - Maximum radial load on bearings 
Where: X - Hall of pulley width (inches) 

Fr - Maximum radial load in relation to the diameter and 
pulley width. 

Example: 
Verify whether a 2HP motor, II Pole, 60Hz. withstands a radial load 
of 11OLb. considering a pulley width of 4 inches. 
Frame : 145T 
Fr : 1lOLb 
X : 2 inches 
1 - Mark the distance X 
2 - Find out line N = 3600 for bearing 
Based on the above, this bearing withstands a radial load of 
130Lb. 

Frame WIBOT 

Frame 180T 

Frame W21OT 

I - 

12 
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- --. 
Frame W2MT 

11,1. #I”, e.,,,.* .,*.,., 

Frame 2SOT 

Frame 280 TS 

Frame 280T 

cv. -- ---_ 

/ II*-. B.r . ,,,.. .,8,.&l 

Fmme 32OTS 
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‘:; .: :: , ji ., .( : : 
j. ‘ 

Frame 360T 

,,,-. II.7 ” ,,,., uM.‘A 
-cm \ 

\ --. 

2 .i .I 

Frame 44OTS 

ccc-- 

*am, J.rr L,,,” u,w 

14 
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--_ .._ 
Frame SOTS 

Frame 53OT 

::z 

.‘/ 

: :: ‘> ‘J .C .D ., 
:_ .i :_ ._ ,_ __ _I ._ : ‘: -:zb.‘:..‘:’ 

.. . 

a. :. ,wdles, 

: Arm ..m O.Ko! 

I 

Note: For frames 600 and above, consult your 
engineering representative. 

I 
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3.2 - Electrical Aspects 

3.2.1 - Feed System 

Proper electric power supply IS very important. The chorce of 
motor feed conductors, whether branch or drstrrbution crrcuits. 
should be based on the rated current of the iIIOtOrS as per 
NFPA-70 Standard article 430. 
Tables 4. 5 and 6 show minimum conductor gauges sized 
according to maximum current capacity and maximum VOltage 
drop in relation to the distance from the distribution center to 
the motor, and to the type of installation (Overhead or in ducts). 

To determine the conductor gauge proceed as follows 

a) Determine the current by multiplying the current indicated 
on the motor nameplate by 1.25 and then locate the resulting 
value on the corresponding table. 
If the conductor feeds more than one motor, the value to be 
sought on the table should be equal 1.25 times the rated 
current of the largest motor plus the rated current of the other 
motors. 
In the case of variable speed motors, the highest value among 
the rated currents should be considered. 
When motor operation is intermittent, the conductors should 
have a current carrying capacity equal or greater, to the product 
of the motor rated current times the running cycle factor shown 
on Table 7. 

r TABLE -7 1 RUll 
Motor shori 

Short (operating 
valves, activating 
contacts etc). 

Intermittent (passenger 
or freight elevators, 
tools, pumps, rollmg 
brtdges etc). 

Cyclic (rolling mills. 
mmmg machines etc). 

Variable 

nir 

I 

IJCJ 

5 
ninutes 

1.10 

0.85 

0.85 

1.10 

factor 

15 
minutes 

1.20 

0.85 

0.90 

1.20 

r 

30 

fzJ 
Mutes 

1 so 

0.90 

0.95 

1.50 

conti- 
nuous 

1.40 

1.40 

2.00 

b) Locale Ihe rated voltage of the motor and lhe feed network 
distance in the upper pan of the corresponding table. The point of 
Intersection of the distance column and the line referring to 
current will indicate the minimum required gauge of the 
conductor. 

Example: 
Size the conductors for a 15 HP, three-phase, 23OY 42A. motor 
located 200 feet from the main SUDDIV with cables laid in condurts. 

a) - Current to be located’li5 x 42A = 525A 
b) - Closest value on table 6:55A 
c) - Minimum gauge: 6 AWG 

3.2.2 - Starting of Electric Motors 

Induction motors can be started by the following methods: 

Direct Starting 
Whenever possible a three-phase motor with a squirrel cage rotor 
should be started directly at full supply voltage by means of a 
conlactor (Connection diagram a). This method is called Direct- 
on-Line (DoL) starting. 
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TASLE4-WlREANOCABLEGAUGESFORSINGLE-PHASEMOTORlNSTALLATiON 
(VOLTAGE OAOP<5%)(IN CONDUITS) 

SUPPlY 
Voltage 

115 
230 
~~~ 

Distance olmotortrom distribution centre (feet) 

i2 15d2 
69 

El 
102 137 171 205 240 273 308 514 

138 
138 170 420 340 ti 501 670 ::;t 

342 410 546 616 ii: 2: 1028 
684 840 1010 820 ii81 2: 1342 1092 1232 1515 1368 1680 2105 1712 2530 2056 

TABLE5-WlREANOCABLEGAUGESFORTHREE-PHASEMOTORlNSTALLATlON 
AERlALCONOLlCTORSWlTH25cmSPAClNG(VOLTAGEOROPc5%) 

f 

Dlstance of motor horn distribution centre (feel) 

t5d2 1% El 204 102 137 342 171 205 240 

:4': 2: ii: 

2 E ~~: 428 856 1028 514 685 

204 340 
1370 

1092 1712 
250 % 420 % 670 Ei 1010 1181 1342 E: E 2105 E z:: 

Cable gauge (Conductor) 

! 
- 

: 
l/O 
2/O 

I 
TABLE6-WlREANOCABLEGAUGESFORTHREE-PHASEMOTORlNSTALLATlON 

(VOLTAGE OROP<5%)(IN CONDUITS) 
SuPPtY 
Voltage Distance 01 motor from distribution centre (feet) 

115 
230 
460 
575 

Current 
(Amperes) 

15 

:i 

li 

;t 
125 
145 
165 
195 
215 
240 

;ii 
320 

a.5 170 
% 

102 204 
:i: 

120 
:z 590 

137 
670 ::i 

i:; 
820 

1010 

240 
480 960 

1181 

2 
1092 

1342 

i% 
1232 

1515 

342 
684 1368 

1680 

514 
1028 1712 2: 

2105 E 

Cable gauge (Conductor) 

>te:The abbvr 
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There are DOL starter assemblies available combining a three- 
pole contactor. a bimetal relay (overload protectton device), and a 
fuse (short crrcurt protectron on branch circuit). 
DOL starting is the srmplest method, only feasible however. when 
the locked rotor current (LX) does not mlluence the main electric 
supply lines. 
fmtral locked rotor current (LRC) in induction motors reach values 
SIX to erght times the value of the full ioad current. During starting 
by the DOL method, s:artrng current can reach these hrgh levels. 
The marn electrical supply should be rated sufficiently, such that 
during the startmg cycle no supply daturbance to others on the 
power network IS caused by the voltage drop in the main supply. 
Thus can be achieved under one of the following situations: 
a) The rated main supply current is high enough for the locked 

rotor current not to be proportionally high; 
b) Motor locked rotor current is low with no effect on the 

networks. 
c) The motor is started under no-load conditions with a short 

starting cycle and, consequently, a low locked rotor current 
with a transient voltage drop tolerable to other consumers. 

Starting with a compensating switch 
(auto-transformer starting) 

Should direct on line starting not be possible, either due to 
restrictions imposed by the power supply authority or due to the 
installation itself, reduced voltage indirect starting methods can 
be employed to lower the locked rotor current. The single line 
connection diagram (C) shows the basic components of a 
compensating switch featuring a transformer (usually an auto- 
transfomer) with a series of taps corresponding to the different 
values of the reduced voltage. Only three terminals of the motor 
are connected to the switch, the other being interconnected as per 
diagramfor the indicated voltage. 

Star-Delta starting 

It is fundamental to star-delta starting that the three-phase motor 
has the necessary numbers of leads for both connections: 

6 leads for Y/A 
or 12 leads for YY/AA 

All the connections for the various voltages are made through 
termmals in the terminal box in accordance with the wiring 
diagram that accompanies the motor, This diagram may be shown 
on the nameplate or in the terminal box. 
The star-delta connection is usually used only in low-voltage 
motors due to normally available control and protection devices in 
this method of starting the locked rotor current is approximately 
30% of the original LRC, as well as the locked rotor torque is 
reduced proportionally. For this reason, is very important before 
the decision to use star-delta starting, to verify if the reduced 
locked rotor torque in “STAR” connection is enought to aceterate 
the load. 

Three-Phase slip ring motors 
with rheostat starting 

On starting slip ring motors an external rheostat is connected to 
the rotor circuit by means of a set of brushes and sliding rings 
(connection diagram d). The extra rotor resistance is held in the 
circuit during the starting cycle to reduce the starting current and 
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increase torque. Furthermore. it is possible to regulate external 
resistance so as to have a starting torque equal to. or ClOSe to the 
maxrmum motor torque value. 

3.2.3 - Motor Protection 

Motor crrcuits have, in princrple. two types Of Protection: motor 
overload. locked rotor and protection of branch clrcurt from short 
circurts. Motors in continuous use should be Protected from 
overloading by means of a device incorporated into the motor, or 
by an independent device, usually a fixed or adjustable thermal 
relay equal or less than to the value derived from mutiplying the 
rated feed current at full load by: 
- 1.25 for motors with a service factor equal or superior to 1.15; 
or 
- 1.15 for motors with service factor equal to 1.0. 

Some motors are optionally fitted with overheating protective 
detectors (in the event of overload, locked rotor, low voltage, 
inadequate motor ventilation) such as a thermostat (thermal 
probe), thermistor (PTC), RTD type resistance which dispense 
with independent devices. 

THERMOSTAT (THERMAL PROBE): bimetallic thermal detectors 
with normally closed silver contacts. These open at pre- 
determined temperatures. Thermostats are series connected 
directly to the contactor coil circuit by two conductors. 

THERMISTORS: Semi-conductor heat detectors positive 
temperature coeficient (PTC) that sharply change their resistance 
upon reaching a set temperature. Thermistors, depending upon 
the type, are series or parallel-connected to a control unit that cuts 
out the motor feed. or actuates an alarm system, in response to the 
thermistors reaction. 

Resistance temperature detectors 
(MD) - PT 100 

The resistance type heat detector (RTD) is a resistance element 
usually manufactured of copper or platinum. 
The RTD operates on the principle that the electrical resistance of 
a metallic conductor varies linearly with the temperature. The 
detector terminals are connected to a control panel, usually fitted 
wrth a temperature gauge, a test resistance and a terminal 
changeover switch. 
Subject to the desired degree of safety and the client’s 
Wecrfication. three (one per phase) or six (two per phase) 
protective devices can be fitted to a motor for the alarm systems, 
circuit breaker or combined alarm and circuit breaker, with two 
leads from the terminal box to the alarm or circuit breaker system 
and four for the combined system (alarm and circuit breaker). 
Table 9 compares the two methods of protection. 

3.3 - Start-up 

3.3.1 - Preliminary inspection 

Before starting a motor for the first time, it will be necessary to: 

a) Remove all locking devices and blocks used in transit and 
check that the motor rotates freely; 

. . 
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b) Check that the motor is firmly secured and that coupling 
elements are correctly mounted and aligned.; 

c) Ascertain that voltage and frequency correspond to those 
indicated on the nameplate. Motor performance will be 
satisfactory with mains supply voltage fluctuation within ten 
per cent of the value mdica!eo on the nameplate or a frequency 
fluctuahon withln !lve zer cent or. yet. with a combmed voltage 
ano fzquency variance wtlhm ten per cent; 

q) Check that connections are in accordance with the connection 
alagram shown on the nameplate and be sure that all terminal 
screws and nuts are tight; 

e) Check the motor Ior Proper grounding Providing that there 
are no specifications calling for ground-insulated installation, 
the motor must be grounded in accordance with prevalent 
standard for grounding electrical machines. The screw 
identified by the symbol&should be used for this purpose. 
This screw is generally to be found in the terminal box or on 
one foot of the frame: 

I) Check that motor leads connecting with the mains, as well as 
the control wires and the overload protection device, are in 
accordance with Nema Standards; 

g) If the motor has been stored in a damp place, or has been 
stopped for some time, measure the insulating resistance as 
recommended under the item covering storage instructions; 

h) Start the motor uncoupled to ascertain that it is turning fn the 
desired direction. To reverse the rotation of a three-phase 
motor, invert two terminal leads of the mains supply. 
High voltage motors bearing an arrow on the frame indicating 
rotation direction can only turn in the direction shown; 

i) Prior to slip ring motors entering into service the brush holder 
assembly screws require tightening. 

The gap between brush holders and slip ring surfaces should 
be between 0.8 inches and 1.6 inches. 

TABLE9 
Comparison between motor protection 

systems 

Causes of 
overhealinp 

1. Overload with 1.2 
times rated current 

3. 6rakinps, reversals and 
trequent starts 

5. Locked rotor 

6. Fault on one phase 

2. gyoc 
x 
cp 

IEC 34, EB 120 ..o a 
.o CD 

4. Operatinp with more 
than 15 starts p/hour OCB 

CD@ 
OCB 
O@ 

‘0 a 
.o a 

10. External heatinQ 
caused by bearinpS, 
belts. pulleys etc. 00 

11. Obsrructed ventilation 

7. Excessive voltape 
fluctuation 

8. frequency fluctuation 
on main supply 

--i 
9. Excessive ambient 

temperature 

Current-based 
protection 

Fuse 
only 

I 
Fuse and 
lhermal 
protector 

-T 

CAPTION 0 unprotected 

partlelly protected 

lOtally protected 

Protectio 
with 
probe 

‘pm; 

I 
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a) Direct starting 

POWER NETWORK 

I- 
,- 

rZ 

I 

3) Auto-transformer starting 

POWER NETWORK 

CONNECTION DIAGRAMS 

b) Star-Delta starting 

POWER NETWORK 
T 

d) Multi-stage automatic starting of 
slip ring motors 

POWER NETWORK 



INSTALLATION AND MAINTENANCE MANUAL 

FOR NEMALOWVOLTAGEELECTRIC MOTORS 
. 

Brush pressure on the slip ring should be in accordance 
with Table 10. 
For radial type, brushes, incidence to the contact Surface 
should be perpendrculaz 

j) Bronze SliD rings are :f!?n supplied with a protectrve coatmg 
of varnish. Prior to enrerrng IntO Service this Coaling Should 
be removed. It IS advisable to make sure that all Maces are 
smooth and clean. 

TABLE 10 
Brush Characteristics 

Brush Type Brush Characteristics 

EGO 
High conductivity, applicable 

to low voltage and high 
current machines 

2.6 

3.3.2 - The First Start-up 

It the rheostat tap posrtrons are numbered, the lowest usually 
corresponds to the “start” position, and the highest to the 
normal running position. 
Next, close the stator circuit switch. The ammeter needle should 
defiect sharply and then returning to a fixed lower value after 
mo!or start. 
When the needle is almost stationary, the rheostat should be 
qurckly moved to the next tapping position. 
Coincident with speed increases, the rheostat should be moved 
to each successive position until normal running position is 
reached. stopping at each tapping stage until the current 
indicatron shows no visible current drop. 
On motors with brushes in permanent contact, the starter 
rheostat remains in the “run” position while the motor is 
running. 
Special speed control rheostats designed for permanent 
connection to resistance contacts within a given range of 
settings are an exception to the above. 

3.3.3 - Operation 

Drive the motor coupled to the load for a period of at least one 
hour while watching for abnormal noises or signs of 
overheating. 
Compare the line current with the value shown on the 
nameplate. 
Under continuous running conditions without load fluctuations 
thus should not exceed the rated current times the service factor, 
also shown on the nameplate. 
All measuring and control instruments and apparatus should be 
continuously checked for anomalies, and any irregularities 
corrected. 

Three-Phase Motor with Cage Rotor 
3.3.4 - Stopping 

After careful examination of the motor, follow the normal 
sequence of starting operations listed in the control instruchons 
for the initial start-up. 

Warning: 

To ‘ouch any moving part of a running motor, even though 
disconnected, is a danger to life and limb. 

Three-Phase Slip Ring Motor 
a) Three-phase motor.with cage rotor: 

Open the stator circuit switch. With the motor at a complete 
stop, reset the auto-transformer, if any, to the “start” position; 

Before running the motor verify that the starter rheostat IS rn the b) Three-phase slip ring motor: 
“start” position, and that the brushes are correctly set agamst Open the StatOr circuit switch. When the motor is at a 
the slip rings. complete stop reset the rheostat to the “start” position. 

I 
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TABLEll- BEARING SPECIFICATIONS BYTYPEOFMOTOR 

NEMA Moun- Bearmgs 
Frames tmg Front (DE) ) Rear (ODE) 

~~~ 

Totall Enclosed Fan Coaled Motors 

Moun- 
tmg 

6314 c3 
6314 C3 

1". 1"" 6314C3 
NU316C3 6314 c3 
6314 C3 6314C3 

NU316C3 6314 C3 
6314C3 6314C3 

NU319C3 6316C3 
6314 C3 6314C3 

NU319C3 6316C3 

, 
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TABLE12-BEARlNGLUBRlCATiONlNTERVALSANDAMOUNTOFGREASE 

1 -SINGLE-ROW FIXED BALL BEARING 

Bearing Characteristics II Pole ) 
Lubrication intervals (R -- ~~ L 

I I 

I Internal I 60 Hz ) 50 Hz 161 . 

unnma rmursl 

28 I 5.5 I 2000 I - - 1 

I 6336 I 7.1 I 1600 1 - - 

1) Lubrication periodicity valid for NLG 1 and 2 lithium based bearing lubricant 

I 
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TABLE13-BEARlNGLUBRlCATlONlNTERVALSANDAMOUNTOFGR~SE 9‘/ 

2 _ CYLINDRICALROLLER BEARINGS 
Lubrrcatton intervals (Runrung Hours) 

/ Pnlp 1 "1 Pnlo 1 ~/III Pole I X Pntp I XII Pnra I 
Bearmg Characterrsttcs - 

II Pole I\ _." . . . "." , --. _." rlll I "ST 

Ref. 
60 Hz I50Hz 60Hz I50Hz 60Hz / 50Hz 60Hz 1 &Hz 60 Hz I50Hz 6OHz I5OHz Amount 

o, 
grease , 

I NU2201 3.9 13400-t 
I I I 

- 1 1300 (2700 I3300 1 4500 (5 
I I I I I 

INU3301 5.9 (1700 [ - - - ( 18 

720681 
3-ANGULAR BALLBE/ 

1.2 1 8500 1 7000 
72fl781 

1 8000 114000 
I 7aln I finnn I 7nnn IVqO 

17000 
1A I 15500 I 0.18 

:uuO 14500 18500 0.18 
nnn 17r;nn > 20.000 0.35 

IO 
0.35 

.-v-v, .--JO 0.35 

14oooli 7snr-r I I 0.53 

7326Bf 5.1 I 1800 1 - 
732881 

1 - 1 1500 
I 

1 
5.5 1 1700 1 - 1 - 1 - I2500 14000 1 600 

1) Lubrication periodicityvalid for NLG 1 and2 lithium based bearing lubricant 
* , 
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bearing used in frames 140T to 580T are to be found in Tables 11, 
12 and 13. 
Lubrication intervals depend upon the size of the motor. speed, 
working conditions and the type of grease used. 

4.2.2 - Quality and Quantity of Grease 

Correct lubrication is important! 
Grease must be applied correctly and in sufficient quantity as both 
insufficient or excessive greasing are harmful. 
Excessive greasing causes overheating brought about by the 
greater resistance encountered by the rotating parts and, in 
particular, by the compacting of the lubricant and its eventual loss 
of lubricatina aualities. 
This can cause’seepage with the grease penetrating the motor and 
dripping on the coils. 
A lithium based grease is commonly used for the lubrication of 
electric motor bearings as it has good mechanical stability, 
insoluble in water and has a drip point of approximately 200°C. 
This grease should never be mixed with sodium or calcium based 
greases. 

4 - Maintenance 

A well-designed maintenance program for electric motors can be 
summed up as: periodical inspection of insulation levels, 
temperature rise, wear, bearing lubrication and the occasional 
checking of fan air flow. 
Inspection cycles depend uoon the type of motor and the 
conditions under which it operates. 

4.1 - Cleanliness 

Motors should be kept clean. free of dust. debris and oil. Soft 
brushes or clean cotton rags should be used for cleaning. A jet of 
compressed air should be used to remove non-abrasive dusf from 
the fan cover and any accumulated grime from the fan and cooling 
fins. 
Oil or damp impregnated impurities ‘can be removed with rags 
soaked in a suitable solvent. 
Terminal boxes fitted to motors with IP-54 protection should be 
cleaned; their terminals should be free of oxidation, in perfect 
mechanical condition, and all unused space dust-free. 
Motors with (P(W) 55 protection are recommended for use under 
uniavourable ambient conditions. 

4.2 - Lubrication 
c 

L--, . Proper Lubrication extends bearing life. 

Lubrication Maintenance Includes: 

a) Attention to the overall state of the bearings; 
b) Cleaning and lubrication; 
c) Critical inspection of the bearings. 

Motor noise should be measured at regular intervals of one to four 
months. A well-tuned ear is perfectly capable of distinguishing 
unusual noises, even with rudimentary tools such as a screw 
driver, etc., without recourse to sophisticated listening alds or 
stethescopes that are available on the market. 
A uniform hum is a sign that a bearing is running perfectly. 
Bearing temperature control is also part of routine maintenance. 
The temperature of bearings lubricated as recommended under 
item 4.2.2 should not exceed 60°C. 
Constant temperature control is possible with the aid of external 
thermometers or by embedded thermal elements, WEG motors are 
normally equipped with grease lubricated ball or roller bearings. 
Bearings should be lubricated to avoid the metallic contact of the 
moving parts, and also for protection against corrosion and wear. 
Lubricant properties deteriorate in the course of time and 
mechanical operation and, furthermore. all lubricants are subject 
to contamination under working conditions, 
For this reason lubricants must be renewed and any lubricant 
consumed needs replacing from time to time. 

ii 4.2.1 - Periodical Lubrication 

WEG motors are supplied with sufficient grease for a long running 
period. Lubrication intervals, the amount of grease and the type of 

F GREASES FOR MOTOR BEARINGS 

For operating temperatures from - 20 IO 13O’C 

mj 
For use In hsszing chambsn 

Supplier Grease Temperature range 

Esso Unirew N2 - 40 to 200% 
Molikote Dow Corning 44 - 40 to ZOO’C 
Molikote Oow Corning 33 - 73 to 2OO’C 
Molikote l-E 52 - 52 to 100°C 

I I 

4.2.3 l Lubricating Instructions 

a) Frame 14OT to 32OT motors 

Frame 140T to 210T size motors are not fitted with grease nipples. 
Lubrication is carried out during periodical overhauls when the 
motor is taken apart. 

NOTE: Frame 25OT, 280T and 320T are common supplied with 
regreasable bearing system as optional. 
Ii these motors have this system please follow the instructions in 
item “B”. 

Cleaning and Lubrication of Bearings 

With the motor dismantled and without extracting the bearings 
from the shaft, all existing grease should be removed and the 

I 
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bearrngs cleansed wrth Diesel oil, kerosene or other solvent. until 
thoroughly clean. 
Retill the spaces between the balls or rollers and the bearing cages 
with grease immediately after washing. Never rotate bearings in 
their dry state after washmg. 
For mspection purposes apply a iew drops of machine 011. During 
these operations maxrmum care and cleanliness IS recommended 
to avord the penetratron of any rmpurrtres or dust that could harm 
the bearrngs Clean all external pans prror to reassembly. 

b) Frame 360T to 5601 Motors 

The lubrication system from this frame size upwards was designed 

Motors above: 360T frame size are fitted with regreasable bearing 

to allow the removal of all grease from the bearing races through 
a bleeder outlet which at the same time impedes the entry of dust 

system. 

or other contaminants harmful to the bearing. 
This outlet also avoids injury to the bearings from the well-known 
problem of over-greasing. 
It is advisable to lubricate while the motor is running, to allow the 
renewal of grease in the bearing case. 
Should this procedure not be possible because of rotating pans in 
the proximity of the nipple (pulleys, coupling sleeves, etc.) that 
are hazardous to the maintainer the following procedure should be 
followed: 
- Inject about half the estimated amount of grease and run the 
motor at full speed for approximately a minute; switch off the 
motor and inject the remaining grease. 
The injection of all the grease with the motor at rest could cause 
penetration of a portion of the lubricant through the internal seal 
of the bearing case and hence into the motor. 

Grease bleeder 

Fig 4 1 - Bearlngs and lubricallon system 

FOR NEMALOWVOLTAGEELECTRIC MOTORS 

Nrpples must be clean prror to introduction of grease to avoid 
entry of any alren bodies into the bearing. 
For lubricatmg use onty a manual grease gun. 

Bearing Lubrication Steps 

3. Allow the motor to run long enough to elect all excess of 
grease. 

1 Cleanse the area around the grease nipples with clean cotton 
labric 

2 Wrth the motor running, add grease with a manual grease gun 
until the lubrrcant commences to be expelled from the bleeder 
outlet, or until the quantity of grease recommended in Tables 
12 or 13 has been applied. 

4.2.4 - Replacement of Bearings 

The opening of a motor to replace a bearing should only be carried 
out by qualified personnel. 
Damage to the core after the removal of the bearing cover is 
avoided by filling the gap between the rotor and the stator with stiff 
paper of a proper thickness. 
Providing suitable tooling is employed, disassembly of a bearing 
is not difficult. 
The extractor grips should be applied to the sidewall of the inner 
ring to be stripped, or to an adjacent part. 
To ensure perfect functionihg and no infury to the bearing parts, it 
is essential that the assembly be undertaken under conditions of 
complete cleanliness and by competent personnel. 
New bearings should not be removed from their packages until the 
moment of assembly. 
Prior to fitting a new bearing, ascertain that the shaft has no rough 
edges or signs of hammering. 

Ftg 4 2 - A Bearmg Extractor 

During assembly bearings cannot be subjected to direct blows. 
The aid used to press or strike the bearing should be applied to 
the inner ring. 

94 
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4.3 - Air Gap Checking (Large Rating removing the sealing compound from the terminal box, damage or 
Open Motors) cracking of the frame. 

Upon the completion of any work on the bearmgs check of the gap 
measurement between :ne siator and the rotor usng the 
appropriate gazes. 
The gap vanation at any two vertically opposite points must be 
less than 10% of lne average gap meawemeflt. 

4.4 - Explosion Proof Motor Repair Steps 

4.4.1 - Objective 

In view of the heavy liability associated with burning of motors of 
this type, this product has been designed and manufactured to 
high technical standards, under rigid controls. In addition, in 
many areas it is required that explosion proof motors ONLY be 
repaired by licensed personnel or in licensed facilities recognized 
to do this type of work. 

-u The following general procedures, safeguards, and guidelines 
must be followed in order to ensure repaired explosion proof 
motors operate as intended. 

4.4.2 - Repair Procedure and Precautions 

Dismantle the damaged motor with appropriate tooting without 
hammering and/or pitting machined surfaces such as enclosure 
joints, fastening holes and all joints in general. 
The position of the fan cover should be suitably marked prior to 
removal so as to facilitate reassembly later on. 
Examine the motor’s general condition and, if necessary, 
disassemble all parts and clean them with kerosene. Under no 
circumstances should scrapers, emery papers or tools be used 
that could affect the dimensions of any part during cleaning. 

Protect all machined parts against oxidation by applying a coating 
of Vaseline or oil immediately after cleaning. 

STRIPPING OF WINOINGS - This step requires great care to 
avoid knocking and/or denting of enclosure joints and, when 

IMPREGNATION - Protect all frame threads by inserting 
corresponding bolts, and the joint between terminal box and 
frame. by coating it with a non-adhesive varnish (IS0 287 - 
ISOtASIL). 
Protective varnish on machined parts should be removed soon 
after treating with impregnating varnish. This operation should be 
carried out manually without using tools. 

ASSEMBLY - Inspect all parts for defects, such as cracks, joint 
incrustations, damaged threads and other potential problems. 
Assemble using a rubber headed mallet and a bronze bushing 
after ascertaining that all parts are perfect by fitted. 
8011s should be positioned with corresponding spring washers 
and evenly tightened. 

TESTING - Rotate the shaft by hand while examining for any drag 
problems on covers or fastening rings. 
Carry out running tests as for standard motors. 

MOUNTING THE TERMINAL BOX - Prior to fitting the terminal 
box all cable outled on the frame should be sealed with a sealing 
compound (1st layer) and an Epoxy resin (IS0 340) mixed with 
ground quartz (2nd layer) in the following proportions: 

340A resin 50 parts 
3408 resin 50 parts 
Ground quartz 100 parts 

Drying time for this mixture is two hours during which the frame 
should not be handled and cable outlets should be upwards. 
When dry, see that the outlets and areas around the cables are 
perfectly sealed. 
Mount the terminal box and paint the motor. 

4.4.3 - Miscellaneous Recommendations 

Any damaged parts (cracks, pittings in machined surfaces, 
defective threads) must be replaced and under no 
circumstances should attempts be made to recover them. 

Upon reassembling explosion proof motors IP(W) 55 the 
substitution of all seals is mandatory. 

Should any doubts arise, consult WEG. 

I 
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5 - Malfunctioning FOR NEMALOWVOLTAGEELECTRICMOTORS 
I-. I 

5.1.2 - Winding Failures 

The greater part of the malfunctions affecting the normal running 
of electrtc motors can be avoided by mamtenance and precautions 
of a prevenhve nature. 
Wide ventilation, cleanliness and careful mamtenance are the 
main lactors ensuring long motor hfe A further essential factor is 
the prompt attentron to any maifuncttonmg as sgnalled by 
vrbratrons. snaft knock, declimng rnsulation reststance. smoke or 
fire sparkrng or unusual slip ring or brush wear, sudden changes 
of bearrng temperatures. 
When failures of an electric or mechanical nature arise, the first 
step to be taken is to stop the motor and subsequent examination 
of all mechanical and electrical parts of the installation. 
In the event of fire, the installation should be isolated from the 
mains supply, which is normally done by turning off the respective 
switches. 
In the event of fire within the motor itself, steps should be taken to 
restrain and suffocate it by covering the ventilation vents. 
To extinguish a fire, dry chemical or CO2 extinguishers should be 
used - never water. 

a) One burnt winding phase 

Thus farlure arises when a motor runs wired in delta and current 
fails in one mam conductor. 
Current rises from 2 to 2.5 trmes in the remainmg winding wtth a 
srmultaneous marked fall in speed. If the motor stops, the current 
WIII Increase from 3.5 to 4 times its rated value. 
In most instances, this defect is due to the absence of a protective 
switch, or else, the switch has been set too high. 

b) TWO burnt winding phases 

This failure arises when current fails in one main conductor and 
the motor winding is star-connected. One of the winding phases 
remains currentless while the others absorb the full voltage and 
carry an excessive current. 
The slip almost doubles. 

5.1 - Standard Three-Phase c) Three burnt winding phases 
Motor Failures 

Owing to the widespread usage of asynchronous three-phase 
motors in industry which are more often repaired in the plant 
workshops, there follows a summary of possible failures and their 
probable causes, detection and repairs. 
Motors are generally designed to Class B or F insulation and for 
ambrent temperatures up to 40°C. 
Most winding defects arise when temperature limits. due to 
current overload, are surpassed throughout the winding or even in 
only portions thereof. These defects are identified by the 
darkening or carbonizing of wire rnsulation. 

Probable cause 1: Motor only protected by fuses: an overload 
on the motor will be the cause of the trouble. 
Consequently, progressive carbonizing of the wires and insulation 
culminate in a short circuit between turns, or a short against the 
frame occurs. 
A protective switch placed before the motor would easily solve 
this problem. 

Probable cause 2: Motor incorrectly connected. 
For example: A motor with windings designed for 230/4OOV is 
connected through a star-delta switch to 400V connection. 
The absorbed current will be so high that the winding will burn out 
rn a few seconds if the fuses or a wrongly set protective switch fail 
to react promptly. 

5.1.1 - Short Circuits Between Turns 

A short circuit between turns can be a consequent of two 
coincident insulation defects, or the result of defects arising 
simultaneously on two adjacent wrres.As wires are randomly 
tested, even the best quality wares can have weak spots. Weak 
spots can, on Occasion. tolerate a voltage surge of 30% at the ttme 
of testing for shorting between turns, and later fail due to humidity, 
dust or vibration. 

Probable cause 3: The star-delta switch is not commutated and 
the motor continues to run for a time connected to the star under 
overload conditions. 

Depending on the intensity of the short, a magnetic hum becomes 
audible. 
In some cases, the three-phase current imbalance can be so 
insignificant that the motor protective device fails to reactA short 
circuit between turns, and phases to ground due to insulation 
failure is rare, and even so, it nearly always occurs during the early 
stages of operation. 

As it only develops l/3 of its torque,‘the motor cannot reach rated 
speed. The increased slip results in higher ohmic losses arising 
trom the Joule effect. As the stator current, consistent with the 
toad, may not exceed the rated value for the delta connection, the 
protective switch will not react. 
Consequent to increased winding and rotor losses the motor will 
overheat and the winding burn out. 

Probable cause 4: Failures from this cause arise from thermal 
overload, due to too many starts under intermittent operation or to 
an overly long starting cycle. 
The perfect functioning of motor operating under these conditions 
is only assured when the following values are heeded: 

\ L/’ 
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a) number of starts per hour: 
b) starting with or without load; 
c) mechanical brake or current inversion; 
d) acceleration of rotating masses connected to motor Shaft 
e) load torque vs. speed during acceleration and braking. 

The continuous effort exerted by the rotor during intermittent 
starting brings about heavier losses which provoke overheating 
Under certain circumstances with the motor idle there is a 
possibility that the stator winding is subjected to damage as a 
result of the heating of the motor. In such a case, a slip ring motor 
is recommended asa large portion of the heat (due to rotor losses) 
is dissipated in the rheostat. 

5.1.3 - Rotor Failures 

If a motor running under load conditions produces a noise of 
varying intensity and decreasing frequency while the load is 
increased, the reason, in most cases, will be an unsymmetrical 
rotor winding. 
In squirrel-cage motors the cause will nearly always be a break 
in one or more of the rotor bars; simultaneously, periodical 
stator current fluctuations may be recorded. As a rule, this 
defect appears only in molded or die cast aluminum cages. 
Failures due to spot heating in one or another of the bars in the 
rotor stack are identified by the blue coloration at the affected 
points. 
Should there be failures in various contiguous bars, vibrations 
and shuddering can occur as if due to an unbalance, and are 
often interpreted as such. When the rotor stack acquires a blue 
or violet coloration, it is a sign of overloading. 
This can be caused by overly high slip, by too many starts or 
overlong starting cycles. This failure can also arise from 
insufficient main voltage. 

5.1.4 - Bearing Failures 

\-l 

Bearing damage is a result of overloading brought about by an 
overly taut belt or axial impacts and stresses. 
Underestimating the distance between the drive pulley and the 
driven pulley is a common occurrence. 
The arc of contact of the belt on the drive pulley thus becomes 
inadmissibly small and thereby belt tension is insufficient for 
torque transmission. 
In spite of this it is quite usual to increase belt tension in order 
to attain sufficient drive. 
Admittably, this is feasible with the latest belt types reinforced 
by synthetic materials. 
However, this practice fails to consider the load on the bearing 
and the result is bearing failure within a short time. 

FOR NEMALOWVOLTAGEELECTRICMOTORS 

Additionally there is the possibility of the shaft being subjected 
to unacceptably high loads when the motor is fitted with a 
pulley that is too wide. 

5.1.5 - Shaft Fractures 

Although bearings traditionally constitute the weaker part, and 
the shafts are designed with wide safety margins, it is not 
beyond the realms of possibility that a shatf may fracture by 
fatigue from bending stress brought about by excessive belt 
tension. 
In most cases, fractures occur right behind the drive end 
bearing. 
As a consequence of alternating bending stress induced by a 
rotating shaft. fractures travel inwards from the outside of the 
shaft until the point of rupture is reached when resistance of the 
remaining shaft cross-section no longer suffices. 
Avoid additional drilling the shaft (fastening screw holes) as 
such operations tend to cause stress concentration. 

5.1.6 - Unbalanced V-Belt Drives 

The substitution of only one or other of various parallel belts of 
a drive is frequently the cause of shaft fractures, as well as 
being malpractice. 
Any used, and consequently stretched belts retained on the 
drive, especially those closest to the motor, while new and 
unstretched belts are placed on the same drive turning farther 
from the bearing can augment shaft stress. 

5.1.7 - Damage Arising from Poorly 
Fitted Transmission Parts or 
Improper Motor Alignment 

Damage to bearing and fracture in shafts often ensue from 
inadequate fitting of pulleys. couplings or pinions. There parts 
‘knock” when rotating The defect is recognized by the 
scratches that appear on the shaft or the eventual scatetike 
flaking of the shaft end. 

Keyways with edges pitted by loosely fitted keys can also bring 
about shaft failures. 
Poorly aligned couplings cause knocks and radial and axial 
shaking to shaft and bearings. 
Within a short while these malpractices cause the deterioration 
of the bearings and the enlargement of the bearing cover 
bracket located on the drive end side. 
Shaft fracture can occur in more serious cases. 

I 



INSTALLATION AND MAINTENANCEMANUAL 

FORNEMALOWVOLTAGEELECTRICMOTORS 

5.2 - TROUBLESHOOTING CHART 

FAILURE 

Motor fails to start 

High noise level 

Overheating 01 bearings 

Intense bearing vibration 

Overheating of motor 

PROBABLE CAUSE 

1 No voltage supply 

2. Low voltage supply 

3. Wrong control connechons 

4. Loose connection at some terminal 
lug 

5. Overload 

1. Unbalance 

2. Distorted shaft 
3. Incorrect alignment 
4. Uneven air gap 
5. Dirt in the au gap 

6. Extraneous matter stuck between fan 
and motor casing 

7. Loose motor foundation 

8. Worn bearings 

1. Excessive grease 

2. Excessive axial or radial strain on bell 
3. Deformed shaft 
4. Rough bearing surface 
5. sLhq;o&or poorly fitted motor end 

6. Lack of grease 
7. ;;[;ened grease cause locking of 

8. Foreign material in grease 

1. Unbalanced rotor 
2. Dirty or worn bearing 

3. Bearing rings too tight on shaft 
and/or bearing housing 

4. Extraneous solid particles in bearing 

1. Obstructed cooling system 

2. Overload 

3. lncorret voltages and frequencies 

4. Frequent inversions 
5. Rotor dragging on stator 
6. Unbalanced electrical load (burnt 

fuse, incorrect control) 

T 

t 

CORRECTIVE MEASURES 

l Check feed connections to control system and from 
thus to motor. 

l Check voltage supply and ascertain that voltage 
remains wrthm 10% of the rated voltage shown on the 
motor nameplate. 

l Compare connections with the wiring diagram on the 
motor nameplate. 

l Tighten all connections. 

l Try to start motor under no-load conditions. If it starts, 
there may be an overload condition or a blocking of 
the starhng mechamsm. Reduce load to rated load 
level and increase torque. 

l Vibrations can be eliminated by balancing rotor. If load 
is coupled directly to motor shaft, the load can be 
unbalanced. 

l Shaft cae bent; check rotor balance and eccentricity. 
l Check motor alignment with machine running. 
l Check shaft for warping or bearing wear. 
l Dismantle motor and remove dirt or dust with jet of 

dry au. 
l Dismantle motor and clean. Remove trash or debris 

from motor vicinity. 
l Tighten all foundation studs. If necessary, realign 

motor. 
l Check lubrication. Replace bearing if noise is excessive 

and continuous. 

4 

l Remove grease bleeder plug and run motor until 
excess grease is expelled. 

l Reduce belt tension. 
l Have shaft straightened and check rotor balance. 
l Replace bearin 
l Check end shreds for close fit around circumference 9 

s before they damage shaft. 

and tightness. 
l Add grease to bearing. 
l Replace bearings. 

l Flush out housings and relubricate. 

l Balance rotor statically and dynamically. 
l If bearing rings are in perfect condition, clean and 

relubricate the bearing, otherwise, replace bearing. 
l Before altering shaft or housing dimensions, it is 

advrsable to ascertain that bearing dimensions 
correspond to manufacturer’s specifications. 

l Take bearing apart and clean. Reassemble only if 
rotating and support surfaces are unharmed. 

l Clean and dry motor; inspect air vents and windinos 
perrodically. 

< 

l Check app ication, measuring voltage and current 
under normal running conditions. 

l Compare values on moior nameplate with those of mains 
supply. Also check voltage at motor terminals under full load. 

l Exchange motor for another that meets needs. 
l Check bearing wear and shaft curvature. 
l Check for unbalanced voltages or operation under 

single-phase condition. 
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FOR NEMA LOW VOLTAGE ELECTRIC MOTORS 

THREE-PHASE MOTORS IP54 NEMA - FRAMES 140T - W180T - 180 T - 210T AN0 W210 T 

Part. Nr. Oescrlption 

Terminal box cover 
Fastening boll lermmal box Cover 
Rubber gasket for termmal box cover 
Terminal nut 
Termmat boll 
Faslenmg boll for terminal cover 
Termmal 
Terminal box 
Rubber gaskel Ior termtnal box 
Fan cover 
Faslenmg boll lor Ian cover 
Pin 
Fan 
Fastening boll lor drive endshield and non-drive endshield 
Spring washer 

Part. Nr. 1 Oescriotion 

Non-drove endshreld 
Sprmg washer for bearing 
;;on-nve end bearing 

Stator assembly 
Rotor assembly 

%Krew 
pwlate 

Key 
O&e end bearing 
Drive endshield 

* Part nrs. 4.5 and 7 for frame W180T and above only 
.’ Part nrs. 22 and 23 for frame 18OT and above 

THREE-PHASE MOTORS IP54 NEMA - FRAMES 250T - W25OT - 280T AND 320T 

Oescrlollon Part. nr. ) Description 

: 
Fastenmg boll lor terminal box cover 
Terminal box cover 

i 
Rubber gaskel for lermmal box cover 
Termmal WI 

5 Terminal boll 
6 

B 

Fastenmg bolt ior terminal cover 
Terminal 
Termcnal box 

12 
13 

Rubber gaskel for terminal box 
Fan cover 

14 

1; 
17 

Fastenmg boll for Ian cover 
SP;;;~ washer 

Fan 
Fastenmg bolt for non-drive endshield 
Sprmg washer 
Non-dnve endshield 

SPrlng washer for bearing 
Non-drove end bearing 
:;y$r lan 

Slator assembly 
Rotor assembly 
Eyeboll 
Grub screw 
Rlvet 
Nameplate 
Key 
Fastening ring 
Drive end bearmg 
Drive endshield 
FaSfenlng bolt 101 drove endshreld 
Fastening bolt for laslenmg rmg 
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FOR NEMALOWVOLTAGEELECTRICMOTORS 

THREE-PHASE MOTORS IP55 NEMA T - FRAMES 36OT, 4OOT, 44OT, SOOT AND 560T 

Prt. nr. 

: 
3 

c 

4 

i 

; 
9 

‘u‘ type rivet 
Nameplate 
Hexagonal bolt 101 lermmal box cover 
Tetmmal box cover 
Rubber gasket Ior terminal box cover 
Hexagonal bolt Ior termmal box 
Termmal box 
Termmal nut 
Termmal bolt 
Termmal 
Rubber gasket lor termmal box 
Fan cover 
Crrclip 
Fan 
External non-dwe end bearmg cap 
Hexagonal bolt 101 non-drwe end bearing cap 
Hexagonal bolt Ior endshIeld 
Sorma washer 

Part. nr 

19 
20 
21 
22 
23 
24 

:i 
27 
28 
29 
30 
31 
32 
33 
34 
35 

Oescrlntlnn 

Grease mpple 
Non-drwe endshield 
Internal non-drive end bearing cap 
Non-drlve end bearing 
Fan key 
Fastenmg ring lor stator 
Rotor assembly 
Eyebolt 
Stator assembly 
Frame 
Key 
Suppoding rmg 
Drive end bearing 
Internal dove end bearmg cap 
Drive endshield 
Exlernal drive end bedrmg cap 
Grease reliel plug 

. 
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‘-- 

Nameplate 
Faslenlng bolt for terminal box cover 
Termmal box cover 
Non-drive endshreld 
Sprmg washer for bearmg 
Non-drove end bearrng 
Rotor assembly 
Stator assembly 

Part. Nr. Description 

10 frame 
11 Connecting rods 
12 Key 
13 Fan 
14 Drive end bearmg 
15 Owe endshretd 
16 Fastening nut for endshields 
17 Foot 

SINGLE-PHASE MOTORS NEMA 56 - FRAMES 646 - C48 - C56 - A56 - 656 - 056 - F56H - G56H 

Rivet 
Nameplate 
FaSlenlnQ boll for lerminal box cover 
Capacitor cover 
Eleclrolylic capacitor 
Fastening bolt for terminal box cover 
Terminal box cover 
Non-drive endshield 
Spring washer for bearing 
Non-drive end bearing 
Stationary switch 
Faslenmg bolt for stationary switch 
Fastening ring for thermal protector 
Thermal protector 
Flat washer 

I Pa& nr. 

1 
NC 

Pari. nr. 

jte: F 

; 

Datcrlplion 

Centrilugal mechanrsm 
Rubber gasket 
Rolor assembly 
;;;Mo; assembly 

Connecting rods 

2: 
Orive end bearing 
Drive endshretd 
Faslening mrt for endshields 
Foot 

F56H and G56H frame motors - 
t nr. 3 = 3 pieces 
: nr. 4 and 5 = 2 pieces 

I 
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WHAT IT IS AND DOES: 
The Model RS is a rugged compact safely switch that provides a quick 
positive shut off of dangerous equipment in emergencies or normal 
operation. It is actuated by a cable pulled by endangered personnel. 
The output contacts of the Model RS can control up to two separate 
circuits, one for machinery shutdown and one for alarm. 

WHY IS IT NECESSARY? 
Safety minded operators of conveyors, production lines, elevator 

luipment, assembly lines, material handling systems, cranes, etc. 
A-Eider it a must for employee protection. Most states have safety 

statutes that require these switches on conveyors and related 
equipment. American National Standard Institute recommends their use 
in ANSI standard No. ASME 620.1 - 1993-5.11. This ANSI standard 
will probably soon become part of the Williams-Steiger Act of 1970 - 

2 the OSHA Act. _ 

lock. Having once beenactuated, it cannot be 
accidentally reset causing dangerous equipment to 
restart. In order to reset the switch. the actuation arm 
mUSi ushed :.- : !turned. ‘:’ ’ es no lonp:, and it 
rnartes thus a true “safety” swrich. 
2. The Model RS is installed with cable extending in 
both directions from the actuating handle. There is one 
electrical connection inside. This simple arrangement 
eliminates the double electrical connections required 
in two ended units employing a separate micro switch 
for cable in each direction. 
3. The actuation force.required is simply adjusted jr 
the field by a change in the.position-of the cable ir. ‘i 
holes provided in the’actuation .arm. One of our ur.- 
will handle as much cable length as a double endeo 
competitive unit and there is no longer a need to specify 
actuating force or right or left handed units. 
4. The standard construction of the unit is a corrosion 
resistant aluminum housing complete with stainless 
steel hardware and red epoxy coated actuation handle. 
The actuation shaft is of stainless steel. Painted cast 
iron construction is available if necessary. Epoxy 
coating of either casting is also available if required. 
5. The Model RS controls are listed by Underwriters 
Laboratories, Inc. and Canadian Standards Associa- 
tion The general purpose models are listed for non 
hazardous atmospheres. Explosion proof models are 
listed for use in hazardous atmospheres as defined by 
the National Electric Code handbook and the National 
Electrical Manufacturers Association Standards for 
NEMA 7 and 9 hazardous locations. Specifically, they 
are listed.for Class I, Groups C and D; and Class II, 
Groups E. F. and G. 
6. Model RS offers the lowest cost per foot of 
protection because it incorporates fewer switches and 
less wiring is required. Cable may be extended in either 
or both directions with no changes required in the 
internal mechanism of the unit and the wiring is still of 
a simple uncomplicated nature. 
7. The switch is available with a warning light that ma ” 
be wired to indicate actuation. This permits easy \-’ 
identification of actuated switches in areas where visual- ’ 
identification is difficult. 
8. A special version of the unit is available for the 
mining industry. This unit is listed by the Mining Safely 
and Health administration as complying with Schedule 
2G. Our Listing No. is X/P-2140. 



UL Listed for General Purpose 
and EXPLOSION PROOF Environments 
. . . the only switch of its kind 
to meet these requirements 

OPERATION OF THE UNIT: 
The unit is usually installed with cable running in both directions from 
the crank type actuating arm. Each of the two sections of cable runs 
to a fixed point through eye-bolts spaced at regular intervals. 

A pull on the cable at any point along its run will rotate the red actuation 
arm 60”. The actuation arm will end in a posiiion that is easily seen 
from a distance, thus identifying the actuated unit. Two spring loaded 
detents riding on a hardened steel cam provide resistance to arm 
rotation. When the actuation force overcomes this resistance the 
assembly rotates the 6O”and is locked in place by the detents. Affixed 
to the rotating shaft is a cam mechanism which actuates up to two micro 
switches during rotation. The micro switches are held in the actuated 
position by the detents. 

To reset the unit and deactuate the micro swatches. the actuation arm 
is pushed in and rotated backwards. 

DETERMINATION OF 
NUMBER OF UNITS REQUIRED: 
The Model RS control is designed so that a maximum of 100’ of cable 
can be used on each side of the unit. A single switch can therefore 
r-“er a maximum of 200’ of conveyor belt or other machinery. Of 

se, if necessary, cable can be extended in only one direction from 
L’,r side of the unit. The electrical characteristics of the application 
will determine the numbers of micro switches to be specified in the unit: 
either one, or two. The environmental considerations will determine 
whether or not the unit is to be explosion proof or to have special paint 
or coatings. The possibility of a light to aid in identification of actuated 
units should be considered. 

We recommend that high quality cable be used with 
the switch to assure proper actuation with no stretching. 
We recommend our own galvanized aircraft cable 
which is available with either vinyl or nylon coating. it 
is orange in color and weichs .0273 Ibs. per foot and 
has an outside diameter 07 3il6”. 

As shown in the chart and picture of the actuating arm, 
the actuation force can be varied by attaching the cable 
at any one of the three posiiions. 

The cable should be supporred by eyebolts every 8-10’. 
These supports ensure that ihe weight of the cable 
alone will not actuate the s:vitch. 

POSITIONS 
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MODEL RS DIMENSIONAL INFORMATION 

MOUNTING PLAN SIDE VIEW ( ;. 1 FRONT VIEW 

TECHNICAL INFORMATION 

MODEL DESCRIPTION 

M-1 Onesp/dt micro switch m @* 
RS-2 Two sp/dt micro switches ml @ 
RS-2L Two spldt micro switches with external 

signal light includes 11 OVlamp m 01 
-- - txploston pro01 with one spktt 

microswitchforNEMA7and9. m @ 
Explosion proof with two sp/dt 
microswitchesforNEMA7and9. mj @ 

RS-1 MX 

RS-PMX 

MSHA listed explosion proof with one 
sp/dt micro switch 
MSHA listed explosion proof with two 
sD/dt micro switches 

Standard Construction -rubber gaskets seal unit for outside 
applications listed by Underwriters Laboratories for NEMA 4 
dust-tight and raintight construction. Applies to units RS-1, 
RS-2, and RS-PL. 
Housing - aluminum or cast iron. Epoxy coating available. 
Conduit Opening - W NPT standard. 1” NPT optional. 
Standard units have three conduit openings, explosion proc 
have one at the bottom. 

,-,z 

Actuating Arm -. Red epoxy coated steel handle with 
stainless steel shaft. 
Internal Cam and Wear Plate - hardened steel. 
External Hardware - stainless steel. 
Switches - spldt micro switch. Rated 20 amp at 125, 250 
or 480 V AC. Switches may be wired for single throw 
operation, either normally open or normally closed as 
required. 

INSTALLATION INSTRUCTIONS 
1. The controls should be mounted on a flat surface using 

the three mounting holes on the bottom half of the housing. 
4. The Model RS control is designed for pilot duty. The con- 

The holes are designed for W’ bolts. 
trol circuit should be wired through the motor starter circuit 

2. Each switch can cover a maximum of 200’ of conveyor 
of the conveyor or other equipment to be controlled. Do 

- 100’ in each direction. Safety considerations dictate 
not wire the unit directly into a heavy duty motor circuit. 

that not more than 100’ of cable be attached on each 
5. The unit should be tested after installation by actuation 

side. More cable might result in too much slack, delaying 
of the cable. The protected equipment should stop and 

actuation. 
alarms should sound as required with a minimum of effort 

3. The eyebolts supporting the cable should be placed at 
on the cable. Cable tension can be adjusted if necessary 

intervals from 8-10’. Care must be taken that the cable 
by changing the location of the cable on the handle. 

does not become too slack. However, if the cable is too 
tight, false actuation of the switch might occur. 



ROPE SAFETY SWITCH 
INSTALLATION INSTRUCTIONS 

TECHNICAL INFORMATION 
Raintiqht units (standard): 

cl-- 
Gasket sealed for indoor/outdoor applications. 
Aluminum or cast iron housing with 3 conduit openings in 
base casting. 

Explosion Proof units: 

Aluminum or cast iron housing with 1 conduit opening in 
base casting. 

All units: 

Red powder coated epoxy flag arm made of steel. 
Stainless steel shaft. 
Ha!-*iened st.?el i?:.rnal CZ:I and wc3r plat . . 
External Hardware is stainless steel. 
Switches 

L.’ 

SPDT switch(es) 
rated 20 Amp at 
125, 250, or 480 
VAC. Switch(es) 
may be wired for 
single throw 
operation, either 
normally open or 
normally closed 
as reauired. See 
figure 1. 

ELECTR I CAL SCHEMAT I C 

.CDELULLl 
CLOSED 

CODYLLI 
DPEN 

2 - SPOT SVITCHES 1 - SPOT SWITCH 

Figure 1 

Raintiqht un.its: 

Explosion Proof: 

Meets NEMA 4 dust-tight and raintight 
construction. 

Meets NEMA 7 - Class I, Groups C'& D; and 
NEMA 9 - Class II, Groups E, F, and G for 
hazardous locations. 

MESA Explosion Proof: Complies with requirements of MESA 
schedule 2G. 

,, 
,!b L-l .: 
_, 
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INSTALLATION INSTRUCTIONS 
1 . The base should be mounted on a flat surface using the three 

(3) mounting holes in the base casting (see figuce 2). The 
holes in the base are manufactured for 3/B" bolts. 

2. 

3. 

4. 

re 2 

Each unit can cover a maximum of 200 feet of conveyor - 100 
feet in each direction. Safety considerations dictate that 
not more than 100 feet of cable can be attached to each side. 

5. 

MRCE CKlvl REO 

The unit should be tested 
after installation by I G, 1 
actuation of the cable. 
The protected equipment 
should stop and alarms 
should sound as required 
with a minimum effort on 
the cable. Cable tension 
can be adjusted as 
necessary by changing the 
location of the cable on 
the handle (see figure 3). Figure 3 

The eyebolts supporting the cable should be placed at 
intervals from 8' - 10'. Care must be taken.that the cable 
does not become too slack. However, if the .cable is too 
tight, false actuation of the unit may occur. 

This unit is designed for pilot duty. The control circuit 
should be wired through the .motor starter circuit of the 
conveyor or other equipment to:be controlled. Do not wire the 
unit directly into a heavy duty motor circuit. See "Switch" 
information on front page. 

2 A0170064 
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VARIMOl@’ 

(.‘ 

GENERAL 

These operating instructions are intended to help you install and 
operate the drive. For trouble free service, proper installation and 
operation are essential. Additionally, these instructions contain 
important recommendations on maintenance. 

Before shipment every SEW-Eurodrive gear unit is thoroughly 
tested, becked, and properly packed. However, please check the 
drive immediately upon arrival for shortage or transit damage. Note 
the damage or shortage on the freight bill of lading and file a daim 
with the carrier. Additionally, notify SEW-Eurodrive of the shortage 
or damage. 

INSTALLATION 

VARIMOP units may be foot mounted, flange mounted or at- 
tached to a gear unit. The drive installation site should be selected 
to ensure: 

l Ambient temperature below 409: (1049). 

l Unimpeded flow of air to the motor and variable speed unit 

l Accessibility to the drain, level and breather plugs. 

l Adequate space for removal of brakemotorfanguard for brake 
/’ adjustment and maintenance. 

The drive unit should be mounted on a flat, vibration damping, and 
torsionally rigid structure. Careful alignment is critical. Mounting 
to an uneven surface will cause housing distortion. The flatness 
tolerance of the supporting surface should not exceed 0.004 inch. 

INSTALLATION OF COUPLINGS, SPROCKETS, 
SHEAVES, ETC. 

Do not hammer on the shafts. Hammering can cause brinelling of 
the bearings and a reduction in bearing life. 

We recommend heating the components to approximately 1755 
and sliding them on. This will reduce possible damage to the 
bearings. 

The VARIMOP shaft diameters have tolerance of +.OOoo” - 
.0005”. Tolerance for metric shafts are listed in SEW-Eurodrive 
catalogs. 

15 756 16A US 

Eurodrive catalogs, should not be exceeded. Please consult our 
engineering department if the load may exceed the recommended 
figure given or where there are combined radial and axial loads. In 
such cases, the exact operating conditions must be stated indud- 
ing speed, direction of rotation, position, magnitude, and direction 
of the external radial and axial loads being applied. 

SEVERE DUTY UNITS 

Severe Duty units include drain holes in the traction housing at the 
lowest points allowing condensation to drain out of me variable 
speed housings. 

CAUTION: The drain holes are installed for fhe mounting 
position listed on the nameplate. /nsfa//ing a unit 
in a mounting position other than what is shown 
on the nameplate willreposition the condensation 
drain holes. As a result, the drain holes may not 
be located at the lowest point and may not allow 
water to drain. This can cause premature drive 
failure. 

OPERATION 

VARIMOT@‘s are shipped with the speed setting adjusted for 
minimum output rpm. For manually controlled units, the speed is 
increased by turning the handwheel (sprocket, spindle, etc.) 
counterclockwise. The VARIMOP is supplied wfth permanent 
stops at minimum and maximum speeds. Relative speed may be 
determined by referring to the speed scale on the side of the unit. 

For Electric Remote Control units, see electrical connections and 
speed stop setting on pages 3 and 4. 

Please refer also to the motors’ operating instructions. 

MAINTENANCE AND LUBRICATION 

VARIMOT@ variable speed units are largely maintenanc&ree. The 
VARIMOT@ drive case itself does not require oil since it is a dry 
traction drive. However, for units which are flange mounted to a 
gear reducer, there is an oil plug located in the VARIMOP flange. 
Depending on the drive mounting position, this plug may be used 
as a breather or oil level plug for the reducer. This plug does not 
connect to the VARIMOTs’ housing. Refer to the Operating Instruc- 
tions for Gear Reducers for proper gearcase oil level. 

Shaft couplings should be properly aligned to prevent vibration, 
coupling wear and premature failure of the shaft bearings. 

Maximum Parallel Cffset 0.003 inch 
Maximum Angular Offset 0.030° 

To prevent the output shaft and bearings from being subjected to 
excessive loads, the maximum overhung load, as shown in SEW- 

The traction ring wear can be checked by the torsional play on the 
output shaft. If the torsional play is approximately 453 the traction 
ring needs to be replaced. In the case of gear &Iucer fftted with 
variable speed drive, the torsional play can be che&ed atthe motor 
fan. For this purpose the drive unit shquld be set at 80% speed (the 
pointer on the scale should be at 80). If there is torsional play of 
45’ on the fan, the traction ring needs to be replaced. 



To replace the traction ring: 

Remove four (4) hex head screws - 121. 

Split the traction housings. 

Mark the traction ring/hollowshaft assembly so the cam lobes 
at the end of the shaft assembly can later be engaged at the 
same place. 

Remove the wmplete hollowshaft 191 from the housing IS]. 

Carefully pry out the friction ring from the hollowshaft. 

Place new friction ring on a clean, even surface. 

Center the hollowshaft over the friction ring shoulder. 

Press the hollowshaft and friction ring together. 

Before assembling the housing, clean the driving wne sur- 
face [S] so it is completely free from oil and grease. 

When the traction ring is checked or replaced, perform the following 
regreasing of the bearings and cam lobes: 

l Remove the hollowshaft assembly [9] if it is still in the housrng 
PI. 

l Regrease the needle roller bearings [7] with Molilux EP2 or 
equivalent. When regreasing, do not overfill cavity. Too muc’ 
grease generates an excessive amount of heat. 4 

l Grease the cam lobes [l 1] with Lubriplate grease GR-132 o: 
bearing grease. 

If the cam lobes are worn excessively (approximately O.O4in/l mm) 
and cannot function properly by sliding over each other, replace 
both the hollowshaft, output shaft and cam washer. 

Periodically, the threaded speed adjusting spindle 1121 should be 
relubricated with a suitable grease such as Never-Seezs. 

Grease-packed bearings should be cleaned and regreased every 
10,000 hours with Mobilux EP2 or equivalent. Care must be taken 
that only l/3 of the free volume of the bearing space is filled with 
grease in order to avoid overheating of the bearing. 

Check coupling alignment, chain or belt tension and mounting bolt 
torque periodically. 

To ensure adequate cooling, deposits of dirt and dust on the 
surfaces of the units must be removed at frequent intervals. Par- 
ticular attention should be paid to the motor by removing all 
deposits from between the motor cooling fins and also from the air 
intake on the fan guard. 

1 Input shaft 

2 Hex head screw 

3 Plate 

4 Motor mounting plate 

5 Mounting plate 

6 Driving wne 

7 Needle roller bearing- 

8 Housing 

9 Hollow shaft 

10 Friction ring 

11 Cam lobe 

12 Speed adjusting spindle 

16 Socket head screw 

16 
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WIRING DIAGRAM FOR 3 PHASE REMOTE SPEED CONTROL MOTORS - OPTION EF 

L-- i---A _______ --,-i 

NOTE: 

Pushbutton and motor starter are not supplied by SEW-Eurodrive. 
See Page 4 for adjusting the limit switches. 

v--T-y 
$&d$ 

2.30 VAC 460 VAC 

MOTOR TERMINAL CONNECTIONS 

EF Motor Current for VARIMOTa Sizes: 
DIDF 16-26 @ 23OV/46Ov: 0.4AjO.2A 
D/DF 36-46 @ 23OV/46OV: .55Al.32A 

The speed control motor is rated for 15% ED (cyclic 
duration factor) and a maximum starting frequency 
of 20 per hour. 

WIRING DIAGRAM FOR SINGLE PHASE REMOTE SPEED CONTROL MOTORS - OPTION Ef 

= I_/JTE: 
t. 

Fuse and pushbuttons are not supplied by SW-Eurodrive. 
See page 4 for adjusting the limit switches 

CAPACITOR 3Omft 

SLOW COMMON FAST 
MOTOR TERMlNALCONNECTfON 

Motor Current for all VARIMOTe 
Sizes Q 115V: 2.1 Amps 

The speed wntrol motor is rated for 15% ED (cydic 
duration factor) and a maximum starting frequency of 20 
per hour. 
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SElTlNG OF THE SPEED RANGE LIMITS - OPTION EF 

TRIGGER CAMS 

POTENTIOMETER r-T3 FXl;olcJ 
a / 

COUPLING R-1200 I-1200 

FOTENTlOMmR 
SET SCREWS 

COUPLING 

LIMIT SWITCHES 

CAMS 

The Limit Switches and Potentiometers are factory preset for maximum speed 
range. To modify the speed range, the limit switches may be field adjusted. The 
switches and potentiometers are located under the cover of the speed control 
motor. 

Limit Switch Adjusting Instructions: 

1. Remove cover. 

2. Run the Speed Control Motor to obtain the maximum drive output 
speed. 

3. Rotate the CAM for the Top Limit Switch clockwise until it trips the Limit 
Switch. Tighten the loddng screw. 

4. Run the Speed Control Motor to obtain the minimum drive output 
speed. 

5. Rotate the CAM for the Bottom Limit Switch counter-dockwise until it 
trips the Limit Switch. Rghten the locking screw. 

Potentiometer Adjusting Instructions (used for closed loop 
system control): 

,,- -’ 

1. Turn the potentiometer counter-clockwise until it runs against the stop 
(Variable Speed Unit must be at minimum speed). Turn the potentiome- 
ter approximately 15” dockwise. Between terminals 6 8 7 there must 
be a resistance of 120 ohms. 

2. Tighten the coupling set screws. 

Printed in USA 
4 
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Gear-motors and Gear Reducers 

GENERAL 
These operating instructions are intended to help you install and opte 
the drive. For trouble free service, proper installation and operation are 
essential. Additionally, these instructions contain important recommen- 
dations on maiotenaoce. 

Before shipment every SEW-Eurodrive gear unit is thoroughly tested, 
checked and properly packed. However, please inspect the drive imme- 
diately upon arrival for shortage or transit damage. Note the damage or 
shortage on the freight bill of lading and file a claim with the carrier. 
Also, notify SEW-Eurodrive of the shortage or damage. 

LUBRICANTS 
All gearmotors and gear reducem are supplied with the correct grade and 
quantity of lubricating oil for the specified mounting position. Exceptions 
include reducers shipped without input assemblies. The recommended 
lubricants are found on page 5. 

LONG TERM !iTORAGE 
If the drive is not installed immediately, it should be stored in a dry, 
pmtected area. If the drive is to bc stored for an extended period of time 
and was not ordered from SEW for long term storage, contact your nearest 
SEW assembly plant for information on Long Term Storage. 

Drives which are used for standby service should be stored as a sealed 
IF===. 

‘-’ lNBTAUAllON OF COMPONENTS ON DRIVE SNAFlS 
Do not hammer on the shafts. Hammering can cause brinelling of the 
reducer’s bearings shortening the beating lie. We recommend heating the 
components to approximately 175°F (when possible) and sliding them 
on the shaft. This will reduce possible damage to the reducer’s bearings. 

Table 1. Standard Shaft Tolerances 

~1 

Shaft couplings should be properly aligned to prevent vibration, couptmg 
wear, and premature failure of the shaft bearings. 

Topreventtheoutputshaftandbeatingsfrombemgsubjectedtoexcessive 
loads, the maximum overhung load, as shown in SEW-Eurodrive cata- 
logs, should not be exceeded. Please consult our engineering department 
if the load may exceed the recommended figure given or where there am 
combined radiat and axial loads. In such cases, the exact operating 
conditions must be stated including speed, diiion of rotation, position, 
magnitude and diiection of the external radial and axial loads being 
applied. 

.TaL!!w 

EURODRIVE 

SHAFT MOUNTED REUUCERS 
SEW-Eurodrive recommends the use of a light coating of Never-Seea@ 
(or equivalent) on the keyed output shaft. ‘Ibe Never-%x@ lubricant may 
prevent rusting and fretting corrosion between the reducer hollowshaft 
and the shaft of the driven machine. The lubricant will aid in shaft removal 
when necessary. 

For additional infotmation on shaft mounted reducers, drive shaft con- 
figuration and tolerances, ask for SEW-Eurodrive Tech Sheets K-003-01, 
K-003-02, K-003-03. 

lNSTAl.l.AllON AND OPERAllON 
The drive instdation site should be selected to ensure: 

. Ambient temperature4 below 40°C (104°F). 
l IJnimpeded flow of air to the motor and variable speed units. 
. Accessibility to the dram, level and breather plugs. 
. Adequate space for removal of brakemotor fanguard for brake 

adjustment and maintenance. 
The drive unit should be mounted on a flat, vibration damping, and 
torsionally rigid structure. Careful alignment is critical. Mounting to an 
uneven surface will cause housing distortion. The flatness toletance of 
the supporting surface should not exceed: 

. For gear units size 80 and smaller - 0.004 inch. 
l For gear units above size 80 - 0.008 inch. 

For transportation the units are supplied as sealed gearcams. i.e., in place 
of the breather plug, a plastic capped socket head plug is instaIIed. The 
breather plug a-patties the unit in a poly bag. After final bmtaIMimt, 
hatall the breather plug in place of the plastic capped plug. In addition, 
the oil level should be checked. Remove the red painted oil level plug. 
The oil level is correct when the surface of the oil is level with the lowest 
point of that tapped hole. The exceptions are the units R30/32 and X30/31 
which remain scaled in any position. 

the diagtams on pages 2 - 4) againstxe mounting position shown art the 
gear reducer nameplate. The R-cations of the breather plug and oil level 
plug must agree with these diagrams for the specified mounting position. 
Adquate lubrication is only guaranteed if the unit is mounted in the 
specific nameplated mounting position and it agrces with the pictures on 
Pages 2 - 4. 

Please refer to the Motors and Brakemotors; VARIMOP; or 
VARIGEAR@ operating instructions for additional information on those 
units. 

MAINTENANCE. 
Oil levels and oil quality should b-a checked at regular intervals, deter- 
mined by usage and the environment. Grease and oil should be changed 
per the recommendations on page 5. 

Checkcoupliig alignment, chain or belt tension, and mounting bolt torque 
per&&ally. Keep the drive relatively free of dust and dirt 

SOUTHEAST MANUFACTURINO MIDWEST ASSEMBLY CENTER WEST COAST ASSEMBLY CENTElI 
6 ASSEMBLY CENIEB 2001W~hblSmavTt-WOH45373 smsssanAr4mb~yvudoAs4au 
1285O@dS+WUMWJH~~YlNISC2SS6S wa - FaxI (513) 222-4101 (S10)4a7-sseo Fuc (51-a) u178381 
@LU) -7537 Far (am) UBESB 

SOUTHWEST ABSEMBLY CENTER EAST COAST ASSEMBLY Cm 
sYlF!a6unw.y-7x7sas7 2mHiQhHul~HJom,4 
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MOUNTING POSITIONS 
For proper lubrication, be sure that the orientation of the gear reducer, as installed, matches 
the diagram shown for the mounting positions as specified on the gear reducer’s nameplate. 

B5 1 

[B3 1 B6 I 187 1 86 1 1 V6 1 1 V6 1 

J 
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MOUNTING POSITIONS 
For proper lubrication, be sure that the orientation of the gear reducer, as installed, matches 
the diagram shown for the mounting positions as specified on the gear reducer’s nameplate. 

H5 1 H4 1 H3 I 

85111 1 
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MOUNTING POSITIONS 
r proper lubrication, be sure that the orientation of the gear reducer, as installed, matches 
: diagram shown for the mounting positions as specified on the gear reducer’s nameplate. 

. 

13, B61 J B31, 8611 I- B6,B61 1 vs, WI 

t-- 

B5111, H2 ( B51, Hl 1 1 Vl,HS 

;3, B6l J B31, 8611 B6, B6I 

5, H4 1 851, Hl ) 



r LUBRIC 

v 
Ambient 

air 
tempera- 
ture range 

OF 
I 1 

? 

c 

l)Gear Lubri- 
Reducer cation 

Type Type 

340 - R16: 

FA Oil 

K 

S32 

542 - 592 

General 

lall a Roller 
Bearings 

Oil 
+140 

to 
+32 

430 

+104 
to 

+32 
660 

Oil 

+77 
to 
+5 

+176 
to 
+5 

+200 

-El 

220 

Synth. 
Oil 

Synth. 
GtMSS 

irease 
lsed for normal application 
bmp. range-20°F to 250°F 

+104 
to 

+32 

+i7 
to 
+5 

kin 
fiscosity 
at 40% 
(CW 

approx. 

220 

155 

LUBRICANTS 

CHEDU 

GULF 
Oil co. 

Gull EP. 
Lubricant 

5100 

Gulf EP. 
Lubricant 

S60 

Gulf EP. 
Lubricant 
HD 660 

Gulf EP. 
Lubrfcant 
HD 220 

E FOR SEW-EURODRIVE GEAR UNITS 

CHEVRON Oil 
co. 

Chevron 
Non- 

Leaded 
Gear 

Compound 

Permagear 
EP220 

Mobilgear 
630 

Shell 
Omala 
Oil 220 

Chevron Chevron 
Non- Non- 

Leaded Leaded 
Gear Gear 

Compound Compound 
150 150 

Permagear Permagear 
EP150 EP150 

Mobilgear Mobilgear 
629 629 

Shell Shell 
Omala Omala 
011100 011100 

Chevron 
Non- 

Leaded 
Gear 

Compound 
660 

Permagear 
EP660 

Mobilgear 
636 

Shell 
Omala 
Oil 660 

Chevron 
Non- 

Leaded 
Gear 

Compound 
220 

Permagear 
EP 220 

Mobifgear 
630 

Shell 
Omala 
Oil 220 

TEXACO 
Oil co. 

Meropa 
220 

Meropa 
150 

Meropa 
660 

Meropa 
220 

Consult Factory For Use of Synthetic Oils 

Consult Factory For Use of Grease Filled Reducers 

1 

IG!+rown 1 Chewon I Amolith Mobilux ( Alvanla 1 Multlfak 
Grease 

EP. No.2 
Dura-Lith 

EP2 
Grease 

No. 2 EP EP2 
Grease 

R3 EP2 

‘L; 

Oil levels and oil quality should be checked at frequent intervals, 
depending on usage. Oil changes are required at intervals of lO,OOQ 
operatinghoutsoreverytwoyears, whichevercomcsf~. Ifasynthetic 
oillubricant isusedthenthisperiodcanbeextendcdto20,00Ooperating 
hours or every f+r years, whichever comes fbst. In applications where 
hostile operating conditions exist, such as high humidity, corr&ve 
environment, or large temperature changes, the lubricant should be 
changed at more frequent intervals. 

The gear units R30/32, S30/31, W20 and W30 sre supplied with a 
synthetic oil which is good for the life of the reducer. 

1 
Grease packed bearings should be cleaned and regressed every 10,000 
hours or 20,000 hours for synthetic grease. Input (high speed) bearings 
should not be overgreased. They should be filled with grease not to 
exceed l/3 of the bearing’s free volume. For output bearings and 
bearings with replaceable grease shields, fill to 2/3 of their free volume. 

ATTENTION 
When the recommended lubricant is not available, it is permksible to 
use a lubricant having equivalent characteristics but we do not recom- 
mend that lubricants of diierent brands be mixed. Under no circum- 
stmeea should synthetic lubricants be mixed with one another, or with 
one having a mineral base. 

5 
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Parallel Helical 
Gear Unita 

“R” 

theSNUGGLER” 
Shaft Mounted 
Helical Gear Units 

“FA” 

Right Angle 
Helical-Bevel 
Gear Units 

“K” 

Right Angle 
Helical-Worm 
Gear Units 

“S” 

Rbnsd in USA 

LUBRICANTS 
Oil Capacities in (US) Gallons 

1 0.07 1 0.16 1 0.11 1 0.07 1 0.16 1 0.14 1 0.11 IO.14 t 0.11 0.11 O.ll:lO.O;lj 0.14 1 0.16 ) 0.1 

IS92 1 1.0 1 6.2 1 3.3 1 1.5 1 5.9 1 3.6 1 5.4 1 2.9 1 3.1 2.6 2.8 1 1.5 ) 
I)Geuumaizaa31.92dsaaF#lcs(orsF,sA~sclF 
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Motors and Brakemotors 

i/ Type BM (G) Brakes 

6ENERAl 
Every SEW-Eurodrive motor is thoroughly tested, checked, and 

properly Packed prior to shipment. However, please check immediately 
upon arrival for shortage of parts or transit damage. Note the damage or 
shortage on the freight bill of lading and file a claim with the carrier. Also, 
notify SEW-Eurodrive of the shortage or damage. 

lNSTAl.l.ATlON 
For motor mounted integrally (0 a gear unit, please refer to the 

Opemhng Instructions for Gearmotors and Gear Reducers for proper 
installation of the drive. The drive installation site should be selected to 
ensure: 

l Ambient temperatures below 4OY! (104OF). 
l Unimpeded flow of air to the motor and variable speed units. 
l Accessibility to gear unit, oil plugs. 
l Adequate space for the removal of the brakemotor fanguard for 

brake adjusrment and maintenance. 
The drive unit should IX mounted on a flat, vibration damping, and 

torsionally rigid structure. ‘Ihe flatness tolerance of Ihe supporting sur- 
face should not exceed: 

For motor size 180 and smaller - 0.004 inch 
For motor size above 180 - 0.008 inch 

Do not hammer on the shafts to install couplings, sheaves, etc. 
Hammering can cause brinelling of the bearings and a reduction in 

, b bearing life. We recommend heating the components to approximately 
17YF and sliding them on. This will reduce possible damage to the 
bearings. ln addition, there is a metric tapped hole in the center of the 
motor shaft that can be utilized with a tool to press on or remove the 
coupling, sheaves, etc. 

The motor shaft diameters are metric and have tolerances as lied 
in the SEW-Eurodrive catalogs. Shaft couplings should be properly 
aligned to prevent vibration, coupling wear and premature failure of the 
shaft bearings. 

Maximum Parallel Offset - 0.003 inch 
Maximum Angular Offset - 0.030” 

To prevent the output shaft and bearings from being subjected to 
excessive loads, the maximum overbung loads, as shown in SEW-Euro- 
drive catalogs, should not be exceeded. Please consult our engineetig 
department if the load may exceed the recommended figure given or 
where there are combined radial and axial loads. In such cases, the exact 
operating conditions must bc stated including speed, direction of rotation, 
position, magnitude and direction of the external radial and axial loads 
being applied. 

LOW6 TERM STORAGE 
If the motor must be stored for a long period of time without 

operating, the motor mw be stored in a dry, protected area, and in the 
mounting position indicated on the unit nameplate. 

In order to ensure that the motor has not teen damaged by moisture 
after a prolonged storage, the insulation resistance should be checked. An 
insulation tester with a measurement voltage of at least SOOV (e.g. 
magneto generator) should be used for this purpose. ‘IXe insulation 

SOUlHBASl MANUFACTURIN(I 
6 ASSEMBLY CENTER ‘*- m!!w 

EURODRIVE 

MIDWEST ASSEMBLY CENTER WEST COAST ASSEMBLY CENTER 
mol WenMaJns%wavrmyOH45373 
513) 335035 Fax (513) 2224M 

3E9ssmA!llmbF&admayIudcAo(5u 
(510) 487-3560 Fax (510)45742S, 1295SpMnbvptliilLynunSC29385 

(804) 43S72.27 Far (254) 433Q558 

SOUTHWEST ASSEMBLY CENTER EAST COAST ASSEMBLY CENTER 
3950 Fmhwm wayloau4s lx 75237 m nign ns R0.l~ NJ wow 
(214) -4 Fox: (214) 2304724 (SOS) 457-2277 Frx: (603) 8453179 

09 793 67 US 

resistance is sufficient if it has an ohmic value of at least loo0 x VN (e.g. 
a1 VN - 230VAC: R-2 23oooO ohms - 0.23M ohms, If the measlrrcd 
value is smaller, the motor should be dried before use (for example, with 
hot air up to a maximum of 9ooC or by resistance heating with an 
auxihy AC voltage of 10% of VN via an isolating transformer). Care 
should be taken (0 e- ihat the motor is heated with not more d-zan 20% 
of its rated cmrent and that the rise in tempemmre is not more than 9OYJ. 
The drying procedure can be stopped when the insulation r&stance hss 
reached 500000 - OSM ohms. 

SEVERE DUTY UNITS 
Severe Duty Units are indicated with the letters “-KS” at the end of 

the motor type on the motor nameplate. Severe Duty units include drain 
holes in the motor end bells and conduit box at the lowest points allowing 
condensation to dmin out of the motor. 

CAUTIONI The dram holes are installed for the muunting position 
Iii on the gearbox nameplate. Jnstallmg a unit in a mounting 
position other than what is shmvn on the nameplate will repusitiin 
the condensation drain holes. As a result, tba drain holes may nut 
be located at the lowest point and may not allow water to dram. This 
can cause premature drive failure. 

ELECTRICAL CONNECTION 
‘he motor must be installed and connected b$ a qualiiied electrician 

who is knowledgeable with the NE4Z article 430 and local regulations. He 
must make sure that the voltage and frequency of the electrical supply 
cornspond with the data stamPed on the motor nameplate before con- 
necting the motor in accordance with the wiring diagmm, which can be 
found in the terminal box. For brake connections, see the following 
Pages. 

At installation the electrician must make - that the terminal block 
jumpers are positioned correctly and that all elecaical connections in- 
cluding the ground connection are secure. In order to effectively protect 
the motor from overloads. appropriate motor protection mud be F 
vided. Fuses do not always provide adequate motor pmtection. For 
motors which are required to operate with a very high start-stop fm- 
quency, the overload heater type motor protection is insufficient. It is 
advisable in such applications to provide the motor with temparamre 
sensors (thermistors) in the winclmgs. Monitor the thermistors by means 
of an external trip device. In this way, the motor will be fully Protected 
against practically aU possible overloads. 

When using motors outdoors or in washdown applications the cable 
entries into the terminal box must be dimcted downward to pmvent waw 
from entering the conduit box. The unused cable entries must be closed 
off properly. 

LUBRICATION AND MAINTENANCE 
The motor bearings are sealed and the grease content is adequate for 

the life of the bearing. 
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BRAKE COIL RESISTANCE 
Motor Frame 
BrakeSize 
BrakeTorque (lb-ft) 

BRAKEVOLTAGE I RBP) 1 RB(R) / RB(R) 1 RBW) ( RBW) 1 RBW) 1 RB0) 
R-7&M I RT,n, DC I m&-o I .I,.., I ..',..I 

_. I 4.3 I 0.8 I 0.7 
AC(torectifierVB) 

10.5116 

196-207 

206-233 

330-369 

24 13.2 11.6 10.3 6.2 a.2 5.0 5.3 

48 
17.1 15.2 13.3 10.7 6.2 3.1 2.6 
52.5 47.0 40.9 32.7 32.7 20.1 21.1 

80 
54.0 46.1 42.1 33.8 19.6 9.6 8.9 

166 149 129 103 103 63.5 66.7 

96 
69.0 60.5 53.0 42.5 24.7 12.4 11.2 

209 la7 163 130 130 80.8 84.0 

147 
171 152 133 107 62 31.1 26.1 
525 470 409 327 327 201 211 , 

370.414 167 215 191 166 134 76.1 39.2 35.4 
661 591 515 411 411 253 266 
271 241 415-464 165 211 169 98.3 49.3 44.6 
632 744 649 510 516 316 334 

Voltage AC -The voltage shown is the nameplate AC brake voltage supplied to the brake rectifier. 
DC - The voltage shown is the effeotive DC voltage required by the brake coil. T’he measured voltage from 

the rectifier will be lo-20% lower than that shown. 
Brake Coil Resistance - values must be measured with the brake coil disconnected from the rectifier. 

RB - Accelerator coil resistance in R, measured from the red to the white brake coil wire. 
RT - Fractional coil resistance in R, measured from the white to the blue brake coil wire. 

BRAKE CONNECTION (AC VOLTAGE) 

SEW-Eurodrive motor brakes can be connected in a number of 
different ways. In order to connect the brake for each application, it is 
important to refer to the data on the motor nameplate that describes the 
brake system. The brake fields are: brake voltage, brake torque and brake 
controi. 

This qmating insuoction covers AC braka voltagea with the follow- 
ing brake control components. If the brake voltage is DC, or if the brake 
control components differ from those listed below, an additional operating 
instruction must he consulted for connection information. 

Brake Control (Rectifier) 

BG1.5 

BG3.0 

BGEIS 

BGE3.0 

Brake Gmtrol 

brake more quickly which will provide a shorter and more repeatable 
stopping distance. There an two basic typea of brake rectifiers, BG and 
BGE. The BG bmke rectifier is standard on motor sizea D’I71- DTlOO. 
The BGE rectifier is standard on motor sizes DVI 12-DV225. The BGE 
rectifier can be ordered with motor sizes DTll-DTIOO and will provide 
faster brake release timea allowing the motor to cycle mme frequently. 

SEW-Eurodrive fail-safe mechanical brakes are. DC controlled. 
Stsndardly, a brake rectifier (halfwave) is provided to convert the AC line 

The wiring diagrams for brake connections are located on the inside 
of the motor conduit box lid. The brake will release and allow the motor 

voltage to the DC voltage required to drive the brake. 24VDC brakes do 
not include a rectifier. When voltage (VB) is applied to the bmkc, it will 

to rotate when the nameplate AC brake voltage VB is supplied to the brake 
rectifier tcrmina Is. l-hem are certain cases where the bake rectifier can .J 

rdease. When voltage (Va) is removed from the brake, it will set. The 
brake rectifier can be wited either for normal brake reaction time (setting, 

receive its voltage from the motor’s terminal block, meaning that when , 

stopping) or fast brake reaction time. The fast brake reaction will set the 
power is applied to the motor it will simultaneously release the brake and ._c .’ 
start the motor. See Page 3 for this description. 

,‘.J 

i . . ’ 
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BRAKE VOLTAGE SUPPLIED FROM THE MOTOR. 

u There are specific instances when the brake voltage can ba tapped from the motor’s terminal block The advantage of brake systems wired in 
this way is when power is applied to the motor, the brake releases, (requiring no additional brake supply power wiring). The ‘brake can be wired to 
the motor terminal block under the following conditions: a single speed motor; the motor is started and ran across the line (i.e., no invener or electronic 
soft start). The connections shown on this page are for normal brake reaction time. For rapid brake reaction time, incorporate the contact as shown 
on the brake diagram located on the inside of the motor conduit box lid. 

Brake Motor Connection 
Single Speed Dual Voltage -AA/A 
Connection Diagram Dl72 
Example Motor Voltages: 

23OMj4606 Volts - 60 Hz 

Motor wired for low voftage. 
Brake voka e matches low 

!t motor vo a e. 
Example: 230/36OV Motor 

Motor wired 230V 
Brake voltage 23OV Brake voltage 23OV Brake voltage 4SOV 

c Brake Motor Connection 
Single Speed Dual Voltage - WV 
Connection Diagram Dl7g 
Example Motor Voltages: 

23Ow/46Ov Volts - 60 Hz 
~OOYY/~OOY Volts-60 Hz 

Motor wired for low voltage. 
Brake volta e matches low 

9 motor vo ta e. 
Example: 230/946OV Motor 

Motor wired 23OV 
Brake voltage 23OV Brake voltage 23OV Brake voltage 46OV 

Brake Motor Connection 
Single Speed Dual Voltage - m 
Connection Diagram DT13 

Examples Motor Voltages: 
2006(346v Volts - 60 Hz 
33OAi575~ Volts - 60 Hz 
22O~j36Ov Volts - 50 Hz 

Brakevoltage200V Brake voftage 220V Brake voltage 38OV 



. 

RE-ADJUSTING THE BRAKE AIR GAP 
A properly adjusted brake air gap is critical for correct operation. 

lXe following table indicates the required air gap measucment. 

Prolonged use of the brake will wear the brake disc lining. This wear 
n-the air gap. When the air gap approaches its maximum value, 
he brake must be rc-adjusted. To re-adjust the brake, follow the proce- 
iM below. 

Remove the fan cover (l4), fan snapring, fan (17). robber seal (2), 
and any accesso ties at the fan end. 
Insert a feeler gauge between the brake coil body (21) and the 
stationary disc (22), tighten the adjusting nuts (19) until the minimum 
value for the air gap is reached equally around the brake. With motor 
size 160L and up (brakes BM30 to BM62) first screw the threaded 
bushings (24) Into the endshield. After setting the air gap, lock the 
bushings (24) against the coil body. 
Etlsure. a play of 0.06” to 0.08” (1.5 to 2 mm) in the releasing arm. 
See “THE HAND RELEASE MECHANISM.” 

WLACEMENT OF THE BRAKE DISC (26) 
Extended operation of the brake may wear the brake disc (26) 

eyond acceptable limits. The thickness of the brake disc can be meas- 
redto determine if this has occurred. 

Motor Size Brake Size Min. Disc (26) Thickness 
DE’1 - DTlOO EM(G)05 - EM(G)4 0.354” (9mm) 

IN112 - DV225 M(G)6 - EM62 0.394’ (1Omm) 

If’the brake disc (26) is worn below the measurement given, it most 
e replaced. If the thickness is greater than the specification above, the 
rake disc is still usable and the brake can be readjusted. 

HE NAND RELEASE MECGANISM 
Most of our brakes are supplied with a hand-operated release lever. 

his aUows opening of the brake without applying power, allowing for 
djustments on the driven machinery. 

There are two brake release mechanisms availabie: 
The “BM(G)HR” (4) type requires a lever to be insetted into the 

:lease arm. To open the brake, pull the lever away from the motor. It 
iII R-engage automatically, once the lever is released. The lever, when 
I.used, is attached to the motor’s cooling fins with clamps. 

The screw-type “BM(G)HP” (5) arrangement requires a hexagon 
:y which, when turned clockwise, opens the brake. 

Since the stationary dii (22) will move away from the coil body 
ring the brake’s operation, it is vital that there is free play (floating 
eamnce) on the release arm of 0.060”-0.080” (1.5-2.0 mm). The 
Jrings (11) should be placed between the arm (7) and the nuts (12) to 
iminate noise. 

The brake release mechanism is not used to change the brake’s 
~qpue setting. There must ahvays be clearance on the lever. 

ROUBl.ESHOOTlWG 
PURE Motor does not run 

Check the motor and brake wiring for damage and proper cotmection. 

2. At the motor, measure the line voltage, line current and motor 
resistance of all three phases. 4 

3. If all three phases read a similar current value the following condi- 
tions may exist: 

l The motor may be blocked by either an excessive external load, 01 
problems in the reducer or the brake. In both cases, the motet 
should draw locked rotor (m-rush) current. Consult SEW-Eur@ 
drive catalogs for these values. Release the brake mechanically, 
reset the air gap if needed, or disconnect the load from the output 
shaft. 

l If the brake is at fault electrically see #4 below. 

l If the current differs significantly from the rated locked rotor 
cumnf the motor is either an incorrect voltage, or it is jumpered 
for the wrong voltage. 

4. If the brake can be released mshanically, but does not respond to 
voltage, check the brake for elect&al problems. 

- Make sure the wiring is according to the instmctions. Pay special 
attention to the brake voltage. 

l Energize the brake circuit and measure the AC voltage on the 
rectifier terminals 2 and 3 (BG/BGE rectitiers). The measured 
voltage should correspond to the nameplate inscription: “Brake 
V.” 

l Measure the DC voltage across terminals 3 and 5 of the brake 
rectifier which should be about 35% to 45% of the previously 
measured AC voltage. 

l If there is no fault found to this point, measure the resistance of 
the brake coils. Disconnect the coil from the rectifier for this 
measurement. See the table on Page 2 for the brake coil resistance 
VdUES. 

l Measure the resistance of each brake coil lead to the brake coil 
body. This test should show an open circuit. If a short is fad, 
the brake coil is damaged. 

If the results of all these chech (electrical connection, mechanical 
checks and adjostments, and electrical tests) indicate that the brake 
should work, then the most likely cause of the brake’s faihtre to release 
is a damaged brake rectifier. 

Fat& Brake stopping time is too slow 
If the brake has been operating well for some time and a gradual 

increase in stopping time has occwed, the nlease arm may have come 
in contact with the coil body. Verify that the brake release arm end play 
is correct, and check for excessive brake dii wear, (see preview insttuc- 
ti0ll.S). 

lf the brake has been in operation for some time, and the stopping 
has become erratic, dust accum&&m around the stationary disc guides 
may be the cawe. Remove the brake’s robber sealing collar and clean 
with an air hose. 

If the application is new, check the brake’s wiring and air gap. If the 
brake is not wired for fast response, then changing the brake wiring to 
fast response will decrease the stopping time. Vertical motion and index- 
ing appUcations may also require the fast twponse cotmection. Increas- 
ing the brake’s torque may remedy the situation, but will also increase 
stress on the transmission. 

On applications requiring excessive brake work, the Iiig’s surface 
may become glazed due to extmme heat. The application of a BGE 
rectifier will improve this sihration dramatically. BGB reaifiets are 
standard equipment on motors size DV 112 - DV225, but optional on the 
smaller sizes DT71-DTlOO. Contact SEW-Eurodrive for more infotma- 
tion. 

.d 
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BM(G) Brake Cross Section and Exploded views 

BM(G) 05 - BM 15 BM 32/62 
bm.bntlwtL 

I-J- 

(1) Brake end shield 
(2) Rubber sealing collar 
(3) Braking qings 
(4) Hand release lever 
0) Releasing screw 
(6) Closing plate 
(7) Release- 
(9) Sealing ring 

(IO) v-ring 
(11) Conical spring 
(12) Release 
(13) Stud 
(14) Fanguard 
(IS) Grommet 

(16) Dowel pin 
(17) Fan 
(18) N/A 
(19) Brake adjustment nut 
(20) Retaining stud 
(21) Brakecoil body 
(22) Stationary disc 
(23) F’ressurering 
(24) Setting sleeve 
(25) Dual brake pad stationary 
(26) Brake disc complete 
(27) Carrier 
(28) Spacer bushing 
(29) Cup Spring 

disc 

Exploded view of the BM and BMG single-disk bake (motor sizes 71-16OM) 
ml BM,G)z.S _ 

BM05 - BM75 and BMGOk - BMG8 

Exploded view of the BM single-disk and double-disk brake (motor sizes l6OL-225) 

BM30 - BM62 
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Troubleshooting Chart 

PROBLEM CAUSE REMEDY 

Motor not connected for proper supply voltage. Check connection diagram on conduit box cover 
and correct the wiring. 

Wotor Overheats 

Check temperature with 
nstrumentation) 

Supply voltage varies outside the allowable 
tolerance causing an undervoltage or over- Assure correct supply voltage. 
voltage condition. 

insufficient cooling air volume due to: Increase air flow: 
a. Low frequency operation on variable a. Continuous running auxiliary fan. 

frequency drive. b. Ensure unobstructed air flow. 
b. Obstructed air flow. 

Ambient temperature is too high. Ensure cool air gets to the motor. Ducting may 
be required. 

Overload at rated voltage. Unit will draw current 
in excess of nameplate rating and run below Select a larger unit. 
rated speed. 

Motor’s allowable duty cycle is exceeded (too The problem may or may not be solved with a 
many starts per hour required). larger motor. Contact SEW-Eurodrive. 

Single phasing due to break or loose wnnection Repair supply lines. 
in supply line or blown fuse. Replace fuses. 

Motor does not run. 

Blown fuse. 

Motor protection device activated. 

Determine and correct cause of failure and re- 
place fuse. 

Reset protective device. Identify and wrrect 
cause for device activation. 

Motor protection device faulty or will not reset. Check protection device for faults. 

Motor not connected for proper voltage. Check wnnection diagram in conduit box wver 
Motor will not start or starts and correct the wiring. 
sluggishly 

For reduced voltage start- 
ing, motor will not start in 
Star Connection but will 
start in Delta connection. 

Hotor hums and draws 
iigh current. 

Large voltage and/or frequency fluctuation at 
starting. 

Insufficient torque in Star Connection. 

Faulty contact in Star/Delta starter. 

Faulty or defective winding. 

Rotor dragging. 

Ensure stable power supply. 

Start motor directly in Delta Connection if possi- 
ble. Otherwise use a larger motor. 

Correct fault condition. 

Have motor repaired by qualified service shop. 

Short circuit in power supply conductors or in 
the motor. 

Correct the fault condition. 
Fuses blow or motor over- 
current protection trips im- Motor has ground fault or winding to winding 

short circuit. 
Have motor repaired by qualified service shop. 

mediately. 

Motor improperly connected. 
Check wnnection diagram in conduit box wver 
and correct the wiring. 

notor runs in wrong direction Motor supply leads miswnnected. Switch two supply leads. 

Note: If after proceeding through the Troubleshooting Chart the motor is found to be defective, contact your nearest 
SEW-Eurodrive Assembly Plant for warranty assistance or replacement parts. 

-! 

Printed in USA 6 Ol95.,.- . 
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Vari&le Speed Unit VARIMOP -PARTS i,ST 

036 15 255 13 
> . Us. ,. .: L 

Page 1 of 2 

2bb 261217 249 2b2 270 249 232 264 2b5 

\ Nhen ordedng pans. please supply nameplate data rrith aerial number 
I x SO. number, model number, description of pan and pan number. 

@ - Opdon B - Severe Duty Feature 
X - esrequired 
Shaded items denote recommendad spara pans. 

lttm I Pert Name I I I ftcm Part Namr 
: I 

Desorlptlon 
I 

Pan NO 
I 
c+ 

lollawshfdt Complete 
lhlm 

Bearing 

I I 
6307.22-J ‘ 

BlOmm 010 I 
Wti kiction Ring 1st 
35x46xo.5mm OlOd 
RNA4906 
%2rnm Internal 
u6x62xarMl oil Se8l 

In Ring I1 _ 
Id I I1 

69 Driving Cona @ Chmme Plated 150 et<:::‘;.. 1 
90 Reminlng Ring 6OxZSrnm tnlernd o,. &+y--:- 

M!j Ball asarlng 6307.2RW QOOO6307 .. 
92 1 Wear Sleeve 160296 0 ‘- 

. . 
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(1) FA QOA 2.750 in. Dia. Bore (3) FA QOA 7Dmm Dia. Bore Side 1 of 2 
(2) FA QOA 2.9375 in. Dia. Bore (4) FA 9oA with Shrink Disc 

J --9a 

Z-Gear Stogrs 3-Gear Stage.6 

x I 

I I I II I I I 

*-EU~~ODRIVE, INC. ‘. ,,:.,. ..,,’ ‘.‘: : “’ . ‘~’ 



t.l_ll.h- ,‘I I LLLI. LHI I(_ ‘,‘I ; ;‘:‘-. &c?J t . 1-1 I 

“‘-I ‘- ‘2’ka;h;k~ yemat) Shaft Mounted Reducw 

l3l 
FA 90A l/GzziEq 

(1) FA WA 2.750 in. Dia. Bore (3) FA QUA 7Omm Dia. Bore Side 2 of 2 
,.- 

(2) FA 90A 2.9375 in. Dia. Bore (4) FA 9oA witi Shdnk Disc I 

2-Gaar Stages 3-Gear Stages 

When o&e&g parts, please supply nameplate dsla wi31 serial numb&r or For molto. input coven, variable speed unhr. housing and adapten 
S.0 number. model number. dssaiptiin of pr0 and pan number. All &ached to the inplr side. refer to the respective pyls Iis& 
qears are rrrampad with a pm number. 



:*, I’ Motor 
DFTSOL & S; DFTlOOL & LS 

For Mounting to Gear Reduers: 

3 ~1: (1) Size 40 & 50 (2) Size 60 (3) Size 70 Side 1 of 2 
(4) Size 80 (5) Size 90 (6) Size 100 

When p&ring parts, please supply nameplate data with serial number 
or S.O. number, model number, description of part and part number. 

( ] Parts for Severe Duty motor feature 

For terminal box parts, refer to respective parts list. 
X As required 
a) For Size 40 & 50 footmounted gear units 

Part Name Description Part No. Oty Item Part Name Description Part No. oty 

=WaEUR IV%, INC. 



Motor 
DFTSOL 8c S; DFTlOOL & LS 

For Mounting to Gear Reduers: 
(1) Size 40 & 50 (2) Size 60 (3) Size 70 sloe 2 or 2 
(4) Size 70 (5) Size 80 (6) Size 100 

When ordering parts, please supply nameplate data with serial number [ ] Parts for Severe Duty motor feature 
or SO. number. model number, description of part and part number. X As required 

For terminal box parts, refer to respective parts list. a) For Size 40 8 50 footmounted gear units 

%W-EURODRBVE, INC. 



1NSlALLAliUN & TROUBLESHOOTING INSTRUCTIONS 

HYDRAULIC POWER UNITS 

INTRODUCTION 

This manual provides descriptive information, operation and 
maintenance instructions for standard Hydraulic Power Units. 
Additional information may be obtained by-referencing your 
companies purchase order number, or by contacting Weaver Fluid 
Power, Inc. 
***************************** NOTE ****************************** 

Some of the information in this manual may not apply to your power 
unit, and information on more custom units may require obtaining 
service and application information from other sources. 
**********X****t***************~**********************************~ . . 

WARNING 
It is imperative that persons involved in the installation, service; 
and operation of the power unit be familiar with how the equipment 
is to be used, the limitation of.the system and its component parts, 
and have knowledge of good hydraulic practices in terms of safety, 
installation, and maintenance. .I 
DESCRIPTION : 
The standard Hydraulic Power Unit usually consistszof a:.hydraulic 
reservoir that incorporates a baffle, clean-out dpening.drain, oil 
level gage, filter/breather assembly, and spare return connections,. 
The pump will be coupled to the motor using a flexible shaft 
coupling and will be mounted using a bell housing (requires NEMA 
“C” Motor) or wi 11 be foot mounted requiring a pump. foot bracket . . 
coup,1 ing guard. Also included on most standard units is a Pump 
Suction Filter (or Suction Strainer), Relief Valve, and a Pressure 
Gauge with Shut-Off Valve. 
More custom type power units may have heat exchangers for oil 
cooling, pressure or return filters, oil immersion heaters,- 
directional valves and other pressure and flow control valves, or 
system monitoring instrumentation. 

PREPARATION FOR USE 
Unpacking and Checking . i 

The Power Unit is mounted on skids and carefully packed for 
shipment. 00 not remove it from skid until it has been carefully 
checked for damage.that-may have occurred in transit. Report all 
damage immediately to the carrier and send a copy to Weaver Fluid 
Power. All open ports on the Power Unit were plugged at assembly 
to prevent the entry of contamination. ‘These plugs must not be 
removed until just before piping connections are made to the unit. 

STORAGE 
If the Power Unit is not going to be installed immediately, it 



CLEANLINESS 
Experience has shown that most dirt enters a hydraulic system 
during installation. We recommend the following rules be 

J 
followed: 

A) All open ports on the power unit, cylinders, etc. must 
remain plugged with tape or plastic plugs until just 
b-e-fore the. hydraulic connections are made. 

B) All interconnecting tubing, pipe, or hose should be clean 
and free of rust, scale, and dirt. The ends of all 
connectors should be plugged until just before they are 
to be installed in the system. 

C) All openings in the reservoir such as the filler breather 
or access end covers holes must remain closed during 
installation. 

D) If Teflon tape or pipe dope is used, be sure it doesn’t 
extend beyond the first thread of the pipe fitting. 

RESERVOIR INSPECTION 
The reservoir has been thoroughly cleanedand oiled at our plant 
prior to shipping. It is suggested, however, to remove the 
reservoir access covers and re-inspect the tank for cleanliness. 
JIC reservoirs are provided with a removable baffle for greater 
access for cleaning. 

RESERVOIR FILLING 
The reservoir must be filled with clean fluid through the filler 
cap on the reservoir. The type of fluid must be compatible with 
the seals used on the power unit and must comply with the rec- 
ommendations of the manufacturers of the component parts. 
Refer to the component manufacturer’s catalog for fluid require- 
merits. The cleanliness of the fluid going into the reservoir is 
very?important, and in some cases, even new oil out of the drum 
is not adequate. We recommend that any fluid being transferred 
into the reservoir be done with a transfer pump with a 10 micron 
filter installed. A filter cart is available for this purpose. 
COUPLING ALIGNMENT 
It is possible for pump/motor shaft alignment to be incorrect 
because of shock incurred during shipping. The alignment should 
be re-checked before start-up. 
If the pump/motor assembly has been mounted. with a bell housing, 
the only check required is to verify that the coupling halves have 
adequate clearance and that the coupling set-.screws are tight. A 
slot is provided in the bell housing for this purpose. 

START UP PROCEDURE 
1) Open any ball or gate valve (if applicable) located in 

the pump suction line. 
2) Back the system relief valve and/or pump pressure 

compensator adjustment knob,out, so that the pressure 
will be near zero during the initial start. 

3 
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should be stored indoors, covered with plastic sheet,raand all- open 
ports plugged. If long term storage is expected (6 months or 
more), we recommend filling the reservoir completely with clean 
hydraulic fluid to prevent the entry of moisture. .:. e 
REMOVING FROM SHIPPING SKIDS 

Small JIC style Power Units sh.ould be moved with a fork-lift truck 
with 2 x 4 boards under the reservoir belly to distribute and 
steady the load. Larger JIC style Power Units have lifting holes 
in the reservoir end plates. Steel pipes can be inserted into the 
lifting holes for handling with a fork-lift truck. L-shaped res- 
ervoirs are provided with clearance under the base plate for movement 
with a fork-lift truck. 

INSTALLATION 
LOCATING POWER UNIT 
The unit should be installed indoors, and preferably in a clean dry 
environment with an ambient temperature of 60 to 100 degrees F. The 
unit can be installed outdoors if the reservoir was provided with 
optional weatherproof construction, and provisions were made for 
extreme temperature conditions. The reservoir can be secured to 
the floor or base using the floor mounting holes located on the 
reservoir legs. 
SERVICE CONNECTIONS 
Water- (If water cooled heat exchanger has been provided)- Connect 
the water supply to the inlet of the heat exchanger with a shut- 
off valve and strainer. If a Temperature Control Valve has been 
provided, it also should be installed on the outlet side. Flow 
from the temperature control valve should be connected directly to 
the facility drain system. 
Electrical- Connect the pump motor to the facility power source 
following good practices as outlined in the National Electric Code 
and any local codes which may apply. Verify that the available 
voltage is the same as the voltage identified on the motor name- 
plate. 
leads 

Most motors have dual voltage rating, so verify that the 
in the conduit box have been connected together as defined 

on the motor nameplate to match the facility power source available. 
If Solenoid valves, pressure/temperature switches 

‘heaters have been provided on the power unit, 
or oil immersion 

refir to the component 
name tag or other service information in this manual for operating 
voltage and ratings. 
SUPPLY AND RETURN CONNrEC.TIONS. .~ 
Complete all necessary interconnecting piping’ between the power 
unit and hydraulic actuators. The line sizes should be determined 
based on oil flow, operating pressure, 
between the power unit and actuator. 

and allowable pressure drop 

WARNING 
Check to insure that all hose, p 
ure rating of the power unit. 

ipe and fitt ings match the press- 
@- 
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GENERAL MAINTENAilCE 7-r 

Electric Motors- Lubricate as recommended by the motor 
manufacturer. 

Filters- Change or clean as required or as indicated on filters 
supplied with visual indicators. 

Suction Strainers- Shou!d be cleaned after 10 hours operation and 
200 hours thereafter. 

Reservoirs- Maintain oil level at all times. The oil should be 
checked after the first 100 hours and verify that the 
class of oil meet the requirements of the pump being 
used. Have the oil tested annually and replace when 
indicated by the analysis results. 

RECOMMENDED SPARE PARTS 
Spare filter elements should be purchased with the power unit and 
be available during the start-up operation. Other spare parts may 
be required and are a function of the duty cycle of the hydraulic 
system,operation environment, and the acceptable down time of the 
equipment. Common spare parts include pumps, directional valves, 
filter elements, strainers, cylinders and hydraulic motors. 

PREVENTIVE MAINTENANCE 
Filter Service 
The key to good filtration is filter maintenance. If the filters 
are not taken care of and cleaned when dirty, the money spent for 
the filters and their installation has been wasted. A filter which 
gets dirty after one day of service and is cleaned 29 days later gives 
29 days of non-filtered fluid. A filter can be no better than the 
maintenance afforded it. 

MAINTENANCE SUGGESTIONS 
:'l) Set up a filter maintenace schedule and follow it 

diligently. 
2) Inspect filter elements that have been removed from the 

system for signs of failure’which may indicate that the 
service interval should be shortened and of impending 
system problems. 

3) Do not return to the system any fluid which has leaked out. 
4) Always keep the supply of fresh fluid covered tightly. 
5) Use clean container- hoses and funne1.s when filling the 

reservoir. Use of a filter cart tihen adding oil is 
highly recommended. 

6) Use common sense precautions to prevent entry of dirt 
into components that have been temporarily removed from 
the circuit. 

7) Make sure that all clean-out holes, filter caps, and 
breather cap filters on the reservoir are properly 
fastened. 

5 
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NOTE y-z,- 

If the power unit has been provided with a variable 
displacement pump or any piston pump, the pump case 
should be filled with clean oil prior to start-up. 
In most cases this can be accomplished by disconnecting 
the pump case drain line and pouring oil into the pump 
case drain port. 

3) If the system has been provided with an open center 
directional valve, the oil during start-up will flow 
directly back to tank. If the system has a closed 
centered valve, it may be necessary to loosen a fitting 
momentarily at the pump discharge to bleed any air in 
the pump during the priming operation. 

4) Jog the pump motor once, and verify that the pump is 
rotating in the same direction as the arrow tag on the 
pump case. If the direction is incorrect, reverse two 
of the three (3) motor leads and recheck the rotation. 

5) Jog the pump motor (3) to (6) times to prime the pump and 
allow the pump to run for several minutes at zero press- 
ure. Check the piping for any leaks and correct immed- 
iately. (Leaks in fittings and tubing can be the result 
of vibration during shipping.) 

6) Begin adjusting the relief valve and/or pump compensator 
to increase the pressure gradually. Note: In systems 
with open center directional valves, it will be necessary 
to actuate the valve to build pressure. 

7) Continue increasing pressure until normal operating 
pressure is obtained and recheck system for leaks. Lock 
adjustment screws in place. 
NOTE 

? If the system has been provided with a pressure compen- 
sated pump and a relief valve, adjust the relief valve 
approximately 15% higher than the compensator so that 
excessive heat is not generated by the relief valve. 

8) During the start-up sequence, all filters should be 
monitored closely. Replace any filter element immed- 
iately, as soon as they begin to go into by-pass as 
indicated on the visual indicator. 

9) After the entire system has been wetted with fluid, 
refill the reservoir to the normal,operating level. 

10) Verify that the cooling water to the heat exchanger (if 
applicable) is flowing. If the power unit has been 
provided with a water control valve, and the oil temperature 
is exceeding 135 degrees F., adjust the valve to increase 
the water flow. 

SPECIAL TOOLS 
All normal service and maintenance on standard power units can be 
accomplished with standard hand tools. 
required. 

No special tools are 74 
L ;‘J,teL;:. “v, 



return promptly to the neutral position, the pump flo+will be 
dumped continuously. This builds up heat rapidly. 
If a relief valve is set too low, part of the oil will be dumped 

b3 
across the valve with,every cycle. This, too, generates excessive 
heat. 
Even when all valves are set properly, they may not be operating 
well because of worn orifices or seals. 
Always remove and check the hot components first, before the 
others. 
LOOK, SMELL, AND FEEL 
Checking oil temperature periodically is good preventive mainte- 
nance. so, too, is the practice of periodically siphoning an oil 
s-ample from the reservoir and comparing it with a sample of clean, 
new oil. 
Oil that has been running too hot will look darker and feel thinner 
than new oil. It will also smell burned. Chances are, it will 
contain more contaminants, because hot oil leads to accelerated 
wear of component parts. 

PREVENTIVE MEASURES 
How can you keep your equipment’s hydraulic system from running too 
hot? 

1) Set up a regular schedule for checking the oil temp- 
erature, appearance and smell. Change oil as recom- 
mended by the equipment manufacturer. 

‘- b 2) 

3) 
‘, 

41 

5) 

6) 

7) 

Be prompt about removing, checking, and repairing or 
replacing valves, pumps; or other components that are 
runni.ng hot. 
If relief or flow-control valves are running hot, check 
and adjust their settings. 
manual. 

Follow your equipment owner’s 

Break in new components gradually. New, close-fitting ’ 
parts expand at different rates and are especially prone 
to seize when they get too hot. 
Start a cold pump or motor on hot oil by jogging just 
enough to draw the hot oil into the component. Then wait 
a few minutes to allow the temperature to equalize in all 
the pump’s parts. Repeat until the temperature on the 
outside of the pump is the same as,that on the piping. 
Keep your equipment clean. 
as insulation. 

A thick.layer of dirt acts 

radiating heat. 
It will prevent the hydraulic system from 

On hot days and in hot climates, check and change the 
oil more frequently. Be sure to use an oil recommended 
for hot-weather operation by the equipment manufacturer 
or oil supplier. 

7 



8) DO not run the system unless all~normally provided 
filtration devices are in place. 

9) Make certain that the fluid used in the system is of a 
type recommended by the manufacturers of the system or 
components. 

10) Before changing from one type of fluid to another (i.e.,. 
from petroleum base oil to a fire resistant fluid), 
consult component and filter manufacturers in selection 
of the fluid and the filters that should be used. Also 
consult the publication "Recommended Practice for the use 
of Fire Resistant Fluids for Fluid Power Systems” 
published by the National Fluid Power Association. 

MAINTAINING PROPER OIL TEMPERATURE 
Hot oil in your equipment’s hydraulic system is one of the primary 
causes of poor operation, component failure, and downtime. Here 
are some pointers on maintaining proper oil temperature. 
The oil in your hydraulic system was designed for operation within 
a specified temperature range. You may be able to run it at hotter 
temperatures for short periods of time, intermittently, without 
harmful effects. If you run continuously with oil that's too hot, 
however, your equipment will operate poorly, and eventually key 
components will fail and stop your machine. 
HOW HOT IS "TOO HOT"? 
"Hot Oil" is a relative term. In most cases, 120 degrees F at the 
reservoir is considered an ideal operating temperature. 
take an oil temperature reading at the reservoir. 

Always -/ 

Some hydraulic systems are designed to operate at 130 degrees F 
and above. If you don't know the maximum operating temperature for 
your equipment, check your component manual for temperature and 
viscosity limitations. 
MEASURING OIL TEMPERATURE 
'There are several ways to check the temperature of the oil. The 
best, most accurate method is by means of thermometer. On some 
machines, this is mounted on the reservoir. Make it a habit to 
check the thermometer periodically after the equipment has been 
running for more than an hour. 
If your machine doesn’t have a reservoir thermometer, use the "palm 
test." First check the tank with your fingertip, if it's not too 
hot to touch, place your palm on the tank. .You’ll be able to hold 
it there without discomfort if the oil temperature is about 120 
degrees F or below. 
ISOLATING TROUBLE-SPOTS 
To determine which components are "running hot" and overheating the 
oil, feel the outlet fittings and lines at the valves, pumps, and 
hydraulic motors. 
not coming out, 

If the oil is normal going into a component but 
that could be one of the trouble-makers. 

icking va lve can cause excessive heat. If a spool does not A st 
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3) Wash.down water directed into poorly qaskete$_tanks 
or fill pipes left open. 

4) Moisture in cans used to replace fluid in tanks. 

5) Extreme temperature differential in certain geographical 
locations. 

6) Drain not provided at lowest point in tank to remove 
water collected over possibly long operating periods. 

OVERHEATING OF SYSTEM 
1) Water shut off or heat exchanger clogged. 
2) Continuous operation at relief setting. 

iZ: 
Stalling under load, etc. 
Fluid viscosity too high or too low. 

3) Excessive slippage or internal leakage. 

k 
Check stall leakage past pump, motors, and cylinders. 
Fluid viscosity too low. 

4) Reservoir sized too small. 
5) Reservoir assembled without baffling or sufficient 

baffling. 
6) Case drain line from pressure compensated pump returning 

oil too close to suction line. 
a. Repipe case drain line to opposite side of reservoir 

baffling. 

.d) 
7) Pipe, tube, or hose I.D. too small causing high velocity. 
8) Valving too small causing high velocity. 
9) Improper air circulation around reservor. 

IO) System relief valve set too high. 
11) Power unit operating in direct sunlight or ambient 
? temperature is too high. 

FOREIGN MATTER SOURCES IN THE CIRCUIT 

1) Pipe scale not properly removed. 

2) .Sealing compound (pipe dope, 
inside fittings). 

teflon tape allowed to get 

3) Improperly screened fill pipes and air breathers. 
4) Burrs inside piping. 
5) Tag ends of packing coming loose. :, 
6) Seal extrusions from pressure higher.than compatible with 

the seal or gasket. 
7) Human element.. -not protecting components while being 

repaired and open lines left unprotected. 
8) Wipers or boots not provided on cylinders or rams where 

necessary. 

9) Repair part and replacement.components not properly 
protected while stored in repair depot. (Rust and other 
contaminants.). 

9 



TROUBLESHOOTING 5-i 

TROUBLESHOOTING AREAS 

DIRTY OIL l 

1) Components not properly cleaned after servicing. 

2) Inadequate screening in fill pipe. 
3) Air breather left off. (no air breather provided... 

inadequate unit provided . . . insufficient protection of 
air breather.) 

4) Tank not properly gasketed. 
5) Pipe lines not properly covered while servicing machine. 
6) Improper tank baffles not providing settling basin for 

heavy materials. 
7) Filter dirty or ruptured. 

FIRE RESISTANT FLUIDS 
1) Incorrect seals cause binding spools. 
2) Paint, varnish, or enamel in contact with fluids can 

cause sludge deposits on filters and around seal areas. 

3) Electrolytic action is possible with some metals; usually 
zinc or caduium. 

4) Improper mixtures can cause heavy sludge formations. 
5) High temperatures adversely affect some of the fluids, 

particularly the water base fluids. 
6) Adequate identification of tanks containing these fluids 

should be provided so that they will be refilled with the 
proper media. 

!,7) As with mineral base oils, nuisance leaks should be 
remedied at once. 

8) Make certain replacement parts are compatible with fluid 
media. 

FOAMING OIL 
1) Return of tank line not below fluid level. Broken pipe, 

line left out between a bulkhead coupling and the bottom 
of the tank after cleaning tank. 

2) Inadequate baffles in reservoir. ’ ., 
3) Fluid contaminated with incompatible ‘foreign matter. 

4) Suction leak to pump aerating oil. 
5) Lack of anti-foaming additives. 

MOISTURE IN OILS 
I) Water leak in oil cooler or cooling coils. 
2) Cold water lines fastened directly against hot tank 

causing condensation within tank. 

8 



. PUMP FAILURE TO DELIVER FLUID 7=-- 
1) LOW fluid level in reservoir. 
2) Oil intake pipe suction strainer plugged; 

‘, 3) Air leak in suction line and preventing priming. L. ‘b 
4) Pump shaft turning too slowly. 
5) Oil viscosity too high. 
6) Oil lift too high. 
7) Wrong shaft rotation. 
8) Pump shaft or parts broken. 

9) Dirt in pump. 
10) Variable delivery pumps, incorrect volume adjustment. 

OIL LEAKAGE AROUND PUMP 

I) Shaft seal worn. 
2) Head of oil on Wction pipe connection--connection 

leaking. 
3) Pump housing bolts loose or improperly torqued. 
4) Case drain line too small or restricted. (Shaft seal 

leaking.) 
EXCESSIVE PUMP WEAR 
, 1) Abrasive dirt in the hydraulic oil being circulated 

through the system. 

L' 3 2) Oil viscosity too low. 
,’ 3) System pressure requirement above pump rating. 

4) Pump misalignment or belt drive too tight. 
,,5) Air being drawn in through inlet of pump. 

PUMP PARTS INSIDE HOUSING BROKEN 

1) Seizure due to lack of oil. 
2) Excessive system pressure above maximum pump rating. 

3) Excessive torquing of housing bolts. 
4) Solid matter being drawn in from reservoi r 

pump. 
and wedged in 

i/ 

TROUBLESHOOTING SOLENOID VALVES 
SOLENOID FAILURES 

1) Voltage too low. If voltage will not compl ete the stroke 
of alternating current (AC) solenoid, it will burn out 
the coil. 

2) Signal to both solenoids of a double solenoid valve 
simultaneously. One or both of the solenoids will be 
unable to complete their stroke and will burn out. (Make 
certain the electrical signal is interlocked so that this 
condition cannot exist.) 

11 
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TROUBLESHOOTING PUMPS 5’7 
PUMP MAKES EXCESSIVE NOISE 

1) Check for vacuum leaks in the suction line. (Such as 
leak in fitting or damaged suction line.) ‘-i 

2) Check for vacuum leaks in the pump shaft seal if the pump 
is internally drained. Flooding connections with the 
fluid being pumped may cause the noise to stop or abate 
momentarily. This will locate the point of air entry. 

3) Check alignment with drive mechanism. Misalignment will 
cause wear and subsequent high noise level in operation. 

4) Check manufacturers specifications relative to wear 
possibilities and identification of indications of wear 
as high operating noise level, etc. 

5) Check compatibility of fluid being pumped against 
manufacturers recommendations. 

6) Relief or unloading valve set too high. Use reliable 
gauge to check operating pressure. Relief valve may have 
been set too high with a damaged pressure gauge. Check 
various unloading devices to see that they are properly 
controlling the pump delivery. 

7) Aeration of fluid in reservoir (return lines above fluid 
level). 

8) Worn or sticking vanes (vane type pump), 
9) Worn cam ring (vane type pump). 

10) Worn or damaged gears and housing (gea’r pump). 
11) Worn or faulty bearing. 
12) Reversed rotation. 
13) Cartridge installed backwards or improperly. 
14) Plugged or restricted suction line or suction strainer. 
15) Plugged reservoir filter breather. 

16) Oil viscosity too high or operating temperature too low. 

17) Oil pour point too high. 
18) Air leak in suction line or fittings also causing 

irregular movement of control circuit. 
19) Loose or worn pump parts. 

20) Pump being driven in excess of rated.speed. 
21) Air leak at pump shaft seal. ’ 
22) Oil level too low and drawing air in through inlet pipe 

opening. 
23) Air bubbles in intake oil. 
24) Suction filter too small or dirty. 
25) Suction line too small or too long., 

26) Pump housing bolts loose ornot properly torqued. 

IO 
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9) 

10) 

12) 

probably burns out more solenoids.than .any ol$.er factor.) 
Has mounting pad been warped from mechanical stress or 
heat? (Loosen mounting bolts slightly and see if valve 
functions. End caps can also be removed and check for 
tight spool.) . 

Is fluid media excessively hot? (Check for localized 
heating which may indicate an internal leak...check 
reservoir temperature and see if it is within machine 
specifications.) 
Is there foreign matter in the fluid media causing gummy 
deposit? (Check for contamination...make certain seals 
and plumbing are compatible with the type of fluid being 
used.) 
Is an adequate supply of fluid being delivered to actuate 
the load? (Many times there is sufficient pressure to 
shift the valve but not enough to actuate the work load. 
Check pump supply pressure and volume if necessary... 
physical measurement of flow through relief valve with 
units blocked may be necessary.) 

Check circuit for possible interlocks on pressure sources 
to valve or to pilot. 

WEAVER FLUID POWER, INC. 
2904 WILLOW STREET PIKE 
WILLOW STREET, PA 17584 

. 
I . . 
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3) 

4) 

5) 

‘5) 

7) 

8) 

9) 

SOLENOID 

Mechanical damage to leads. 
connections, etc.) 

(short circuit,,.ppen 

Tight spool or mechanical interference can prevent the 
solenoid from completing its stroke and subsequently 
burning out. 

Replacement springs too heavy in valve. Overloads 
solenoid and shortens life. 
Wrong voltage or frequency will either prevent operation 
because of inadequate capacity to handle the load with 
the lower voltage or burn out the coil because of 
improper winding and excessive voltage. 
Dirty contact may not supply sufficient current to 
solenoid to satisfy inrush demands. 

Low voltage direct current solenoids may be effected by 
low battery capacity on cold mornings directly after 
starting cold engine. 
Long feed lines to low voltage solenoids may cause 
sufficient voltage drop to cause erratic operation. 

VALVE FAILS TO OPERATE 

Cd : 

1) Is there an electrical signal to the solenoid or 
operating device? Is the voltage too low? (check with 
voltmeter.. .test light in emergency.) 

2) If the supply to the valve pilot section is orificed, is the 
orifice blocked? (Remove orifice and check for foreign 
matter. Clean and re-assemble. 

3) Has foreign matter jammed the main spool? (Remove end 
caps and see that main spool is free in its movement... 
remember that there will be a quantity of fluid escaping 
when the cap is removed and provide a container to catch it.) 

‘,4 ) Is pilot pressure available? Is the pilot pressure 
adequate? (Check with gauge on main pressure input port 
for internally piloted types and in the supply line to 
the externally piloted type.) 

5) Is pilot drain restricted? (Remove pilot drain and let 
the fluid pour into an open container while the machine 
is again tried for normal operation. Small lines are 
easily damaged causing a subsequent restriction to fluid 
flow.) 

6) Is pilot tank port connected to ma’in tank port where 
pressures are high enough to neutralize pilot input 
pressure? (Combine pilot drain and pilot tank port and 
check for operation with the combined flow draining into 
an open constrainer.. 
valve.. 

-block line to main tank from pilot 
if this corrects the situation, reroute pilot 

drain and tank line.) 
7) Are solenoids improperly interlocked so: that a signal is 

provided to both units simultaneously? (Put test light 
on each solenoid lead in parallel and watch for simultan- 
eous lighting.. check electrical interlock. This condition 

@j- 
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Aggregates 
Tandem Axle Kit 

16" mounting height 
49" axle centers 

66-l/2" axle track 

. 



I 

Dan.a Axle AssemMy 
66 1W Track 
Fully Dressed 

-‘.- 

2- Part #D22fC-?63W-310A-5-665 
-:Parts List 

Dana Q-Shoe 4515 llnlng 
Camshaffs 28 spline 

Auto Slacks 6” 28 spline 
Maxi- Brakes 3430051\ (3030) 

Webb Outboard Drums (Hub Piloted) 
Webb Hub Assembly 

HM 2121011 - HMZ? 8210 - HM212048 - HM218248 Bearings 
307-0743 Wheel Seal 

340-4009 6 hole oil cap 



Reyco Suspension 
Model 86 Transprb 
16” Mounting kits 
Suspension Kits 

l- Hanger Kit BUM-N-2 
I- Axle Kit 2-5R-151-3H 

4- High Arch 3 leaf spings - 0079-01 

<:, 

.\ 
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,pr-Lo-yo 10:49A REYCO MT. VERNON 
417 466 3964 P-11 

C'm- 

MODEL 86/88 MOUNTING HEIGHT CHART 

\ 

FOR TAN?EM AXLE SUSPENSIONS c.L.2 

TYPE AXLE 5” Dl~fdflER % Fx 5’ SOUARE 

SPRING SEAT nElGHT 1”. US I” 1 .S’ 2" 2.5 3" 3.5 F 

Smgk ~eof. Low Arch Spring 

Spring NO. 0179-02 Weight 4.50” 15.00” 13.56 i O.QQ 14.50”, 15.00” 15.50” 16.00” 
1 1,000 L~S. Capacity 37 LDS. 

Single Leof, high Arch 
Spring No. 0179-01 7.25” 15.75’ 
11.000 LDS. GoPocitY 

16.25” 26.75” 17.25” 17.75” 16.25”. 18.75’ 

38 Lbs. 

Shgle Leaf. High Arch 
Spring ho. 07 14-00 7.25’ 15.75.’ 16.25” 16.75* 17.25” 17.75” 18.25” 18.75 
I 2.500 LOS. Capacity 45 Lbs. 

Thrae Lea!, Low Arcn 
Spring N3.s 0079-02 3.25” 12.75” 13.25” 13.75” 14.25” 14.75” 15.25” 15‘7.5,’ 
t 1.000 ibs. Copocity 53 Lbs. 

Tnrre Leaf, LOW Arch 
Sprul9 t<o. 0454-00 2.75” 12.75” 
12.500 Lbs. COPOCitY 

13.25” 13.75” 14.25” 14.75” 15.25” 15.75’ 

64 LOS. 

Three Le0f. Meuium’ Arch 
Spring No. 0653-00 4.75” 14.25” 14.75” 15.25” 
11 ,000 Lbs. COpOCity 

15.75” 16.25” 16.75” 17.25.’ 
55 Lbs. 

Tnrez Lr0f. n19n Arcn 
I 

Sprinq No. 0079-01 6.00” 15.75* 16.25” 
1 1.000 LhS. copocity 

16.75’ 17.25” 17.75” 18.25” 18.7 
55 CbS. I I 

Three Lcof. !-fLQh Arch 
Sp,ri!ly No. 0724~-00 5.?S’ 15.75” 16.25” 16.75 
12,500 CDS. Copoclty 

17.25” 17.75” 16.25” 1 e.79 
66 Lbs. 

St* Leaf. tidyn ArCn 
Spr~rly No. 1033-01*= 5.25” 15.25’ 
10.000 Lbs. Capacity 

15.75” 16.25” 16.75” 17.25” 17.75.’ 1~.“5” 
64 Lbs. 

Eignt Leaf, h4eaiur-n Arce 
Sf,rlng No, 0178-03 3.75’ 14.75” 

L 

11,000 its. Copocity 
15.25” 15.75’ t 6.25” 16.75’ 17.25” 

95 Lbs. 
17.75 

I I I I 
Eight Leol. IiKjn Arch 
Sprmq No. 0178-01 4.75” 15.75* 
1 I.000 Lbs. Copoeity 

16.Z.s 16.75 17.25” 17.75” 
95 Lbs. 

I 8.25.’ f 6.75” 

Nine Leaf. Medium Arch 
Sprjng NO. 0723-00 3.00” 
12.500 LDS. Capacity 

14.50’. 15.00” 15.50” 
108 Lbs. 

16.00 16.50” 17.00” ,7.50*” 

LITEFLEX Compositrt 
Spring 1%~ 20016-01 --- 14.00” 
12.000 Lba. Copocity 

14.50” 1 iboL 15.50” 16.00” 
22 Lbs. 

16.50’ 17.00’ 

Two Leat. Low Arch 
Spring No. 1600-02 4.25” 13.50” 
1 1.000 CtJr. copoitty 

14.00” 14.50” 15.00” 15.50' 
52 Lbs. I 

16.00” I 6.50” 

;._ 
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SPRING NUMBER 0693-00 

THREE k4f MED. ARCH, 7 7,000 &3. LOAD RAT’NG . 
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REvca 
INDUSTRIES INC. 

SPRING PART NUMBER:- 0079-O’/ 

DESCR/P;r/ON : J-LEAE HIGH CAMBER, 

. . 

/%OOO LB. CAP 49”AXLE SPAC/NG 
** 

20 

. . 

I- 
13 

4 

10 

5 

0 
0 .5 I.0 y1.5 2.0 s5 3.0 

I 

SPRING OEFLEC7-/ON f/NCHES., 
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Tandem Air Brake System c - 
I- FFV Multi Function Brake Valve KN28600 

2- 19840 Air tanks 
I- ? 1451 Gladhand E. 
I- 11451 Gladhand S. 

. 



“FF2” FULL FUNCTION 

CH-26017 * CH-26012 
Tandem Axle ’ “Tandem Axle 

(One Tank/One Valve) (Two Tanks/One Valve),. 

TRAlLER VALVE 
l Fully complies with FMVSS 121 

trailer regulations, for spring brake 
control and other requirements. 

l Single Valve for Tandem Axle: 
-One or two Reservoir systems. 
- Protects Supply Line to 70 psi. 
- No dragging Spring Brakes with 

70 psi or higher in Supply Line. 
- 3.0 second Spring Brake Apply. 
- Service Brake functions. 

l Suitable for easy retrofit of multi- 

J 
valve systems. 

O.E.M. 
PART NO. 
N4304AB 
N4304AC 
N4304AO 
N4304AE 

‘For mounting to Reservoir, each valve includes a Heavy Warled Steel Pipe Thread Nipple, conforming to NFPAfT3.8.3 R2-1977 
Standard. 

21-50SEPT 93 



a 
a 
I- 

a 

RESl%VOIRS ‘: .- 

(Saddle-Mounted, 
Single Compartment) 
. Conform to SAE JIOB specifications. :> 
l Certified to 150 psi working pressure. 
l All threaded ports are standard pipe thread size. 
- Designed 10 atiow service coverage for most origii 

equipment reservoirs and special field installations. 
l Units listed are coqs’cje~ed standard. 
l Ports $. 1:. 

Side b 3l4 NPTF 
Bottom l/4 NPTF 
Ends 318 NPTF 

CAP. MTG. HOLE 
SERVICE OEM. CU.IN. LENGTH DIA. CENTERS 

19810 1981 1423 29-W 8-w 32’ 
19820 - 2800 24-H” 12” 29%’ 
19840 1984 44aa 2242” 9-“h6. 27-H’ 
19950 - 1425 29W 8’. 32” 

TWO RESERVOIR SINGLE AXLE 
TRAILER KIT WITHOUT 
SKID CONTROL ..’ 
A97440 Service 

Includes: 1 Service 8 Emergency 
Reservoir Assembly (includes valves) 

1 Emergency Reservoir 
2 Drain Cocks 

PREdSSEUELED 
SERVICE AND EY 
REERVOIR ASSEMBLY 
WM CU. IN. RESERVOIR) 

SINGLE RESERVOIR’TANDEM AXLE 
JRAILER KIT WITHOUT 
SKID CONTROL 
a97441 Service 

Includes: 1 Dual Compartment 
Service & Emergency (includes \ralves) 
Reservoir Assembly 

2 Drain Cocks PRE-ASSEMBLED DUAL COMPARTMENT 
SERVICE AND EMERGENCY RESERVCUR 

I ASSEUQLY 148~ CU. IN. IN EACH 
COMPAnTM NT) . L 

I 

TWO RESERVOIR TANDEM AXLE 
.~ 

JRAILER KIT WITHOUT 
PRE.ASSEMBLED 

SKID CONTROL 
197442 Servlce 

ncludes: 1 Service B Emergency 
fleservoir Assembly (includes valves) 

1 Service Reservoir Assembly 
2 Drain Cocks 

CREAS8EUBLEO SERVICE AND 
EYERGENCV RESERVOIR ASSEUELY) 

II,SS C”. IN RESERVOIR) 

22-46-SEPT 93 



Misc. Parts. f .- 
8- 22.37.5 Hub Piloted Rimes 

40- E6000 Wheel Nuts 
l- KP809-T Holland King Pin 

I- LG!$3&16 LA*J”G 6WR 



DISC WHEEL SERVICE kMATlQl-4 

‘I 

7 

* 

t 

TORQUE CHART 

INSTALLATION TIPS 

1. Nevermix hub-piloladandstud~pitotedwheels, hubsandnuts. ‘meresultcouldbt,tossoftorque,acracked wheolorposslble 
wheel loss. 

2. For nuls used on hub-piloted wheels. apply two drops of 011 to a point between the nuts and flanges and two drops to the last 
2 or 3 threads at the end of each stud. Also, lightly lubricate the pilots on the hub 10 ease wheel installation and removal. Do 
not get lubncanl on the mounting face of the dNm or wheel. 

3. For nuls used on stud-piloted wheels, do not use lubrication. Never lubricate wheel or nut ball seats or mounling laces. It 
tubricatton IS used, consult the wheel manufacturer for torque recommendations, 

4. Install nuts using proper installation sequence as shown below. Snug up nuts to about 50 ft.lbs. torque. Do not tighten fully 
unhl all have been sealed; then torque lo specs as shown below using tha same installation sequence. 

5. After a wheel assembly has been installed, recheck the torque level between 50 and 100 miles of operation and retighten if 
necessary to the recommended lorqus using the proper sequence. 

a. To check and relorque an inner cap nut. it is necessary to loosen the outer cap nut first; then tighten the inner cap nut. 
Outer cw,nuts then must be retightened to the proper level. 

b. It is recommended that a torque check be made as pan of a vehicle’s scheduled maintenance program or al 10,000 mile 
intervals, whichevercomesfirst. 

1 
10 a 

3 oo O o. 

0 

0 
5 0 

6 

0 

OOO 
4 

7 9 
2 ,_ 

I MOUNTING TYPE I NUT THREAD TORQUE LEVEL 

Hub-piloted with flange nut “/16’ - 16 
M20 x 1.5 
M22x1.5 

Stud-piloted, double cap nut - 
standard type 
(7/8* ball seat radius) ~ 

314’ - 16 
1 1/i3”- 16 

Stud-piloted, double cap nut- ‘s/16’ - 12 
heavy-duty type 1 l/a* - 16 
(1 3/l6” ball seat radius) 1 5/16’ - 12 

1 ‘See Installation Tip A2 (above) I 

300-400 ft. Ibs. (oil+) 
280-330 ft. Ibs. (oiled)* 
450-500 ft. Ibs. (oiled)’ 

450-500 ft. Ibs. (dry) 
450-500 ft. Ibs. (dry) 

750-900 ft. Ibs. (dry) 
750-900 ft. Ibs. (dry) 
750-900 fl. Ibs. (dry) 

Information courtesy of TMC (The Maintenance Council of The American Trucking Assoclatlon). For complete wheet 
service gotdellnes see TMC RP-222, ‘User’s Guide to Wheels and Rims’. 

9 15¶A Ew!id Industries. Inc. 5-32 
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AG6REGATES EQUIPMENT, INC. 

9 HORSESHOE ROAD. P.O. BOX 39. LEOa PA 175C-0@39, 717656-2131 FAX: 717-65&S@& 
i/f: 

INSTRUCTION MANUAL AND PARTS LBT 

bivi-TEC XRL/ED 1300 X 4M 

PATENTED OSCILLATION INCLINED SCREEN 

b: 
I 

SALES ORDER NO. E96-4231 

SERIAL NO. 1524 

SOLD TO: AEI SALES PORTABLE ' 

DATE: SEPTEMBER 1996 

EQUlPMENTlSYSiEMS FOR THE MATERIAL PROCESSING INDUSiFtY 
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bivi-TEC SCREEN TECHNICAL DATA 

SCREEN MODEL: 

LENGTH: 

WIDTH: 

HEIGHT: 

INCLINE ANGLE: 

SCREEN SURFACE AREA: 

WEIGHT: 

MOTOR TYPE: 

HORSEPOWER: 

RPM: 

'i/ 
VOLTAGE/HERTZ/PHASE: 

SCREEN DRIVE RPM: 

V-BELT SPECIFICATION: 

DRIVE SHEAVE DIAMETER: 

DRIVEN SHEAVE DIAMETER: 

AMPLITUDE: 

MATERIAL: 

‘-,RUBBER SPRING BLOCKS: .b 

* DRAWING C-12762-15 

bivi-TEC KRL/ED 1300 X 4M 

4 meters 

1300 mm 

2300 mm 

15O 

5.2 m* 

6[400# (approx.) 

TEFC 

10 

1800 

440/60/3 

806.9 

BX x 70 (2 Required) 

6 0" P D . .., 2B Groove, SDS Bushing @ l-3/8" Bore 

13.6" P.D., 2B Groove', SK Bushing @ 2-3/16" Bore 

SCREEN BOX - Vertical Motion' = 7.0 mm 
- Horizontal Motion = 4.0 mm 

FLOATING FRAME - Vertical Motion = 7.0 mm 
- Horizontal Motion = 15.5 mm 

bivi-TEC Screen Elements - -Polyurethane 
.. 

(12) 328 mm x 1307" 
4 mm thick 
7 mm x 24.mm Slots 

(1) 246 mm x 1307 
3 mm thick 
Blank End Panel 

24 

- .l - : 



u' 
bivi-TEC Screen 

Assembly Drawing C-12762-15 

Ref. 
No. Drawing Description Quanti,ty 
------------------------------------------------------------------------ 

100 

001 

002 

003 

004 

005 

006 

007 

008 
i/- 009 

010 

011 

012 

018 

019 

020 

026 

035 

200 

201 

'- 202 

XOAU 1026 

XUWU 1026-04 

XHMS 1088 :' 

XUXU 1032-03 

XULD 1088 

XULD 1089-02 

XULD 1093 

XULG 1030 

xuso 1044-04 

XUOR 1029 

SK-5114 

SK-5269 

XHMS 1060 

MD0 19626 

MLN 22319-J-V 

XULD 1098 

XUXU 1023-03 

XOEM 1008 

XURW 1460 

XURC 1179-NS 

XUYS 1196-04-A 

Unbalance Exciter 

Exciter Shaft 

Disc - Drive Side 

Unbalance Disc 

Labyrinth Ring 

Bearing Cover 

Labyrinth Ring 

Bearing Housing ( 

Joint Pipe 

Thrust Ring 

Fitting Key 

Fitting Key' 

Disc - Non-Drive' Side 

Self Aligned Roller Bearing 
22319ES TVPB C4 F80-FAG 

O-Ring (PRP-NR--170) 

Nilos Ring 

Bearing Cover . 
Unbalance Disc' 

Mounting Device 

Side Plate - Lower 

Side'Plate - Upper 

Anti-Wear Blinding.' 

I 
-2- 

1 

1 

1 

1 

1 

1 

1 

2 

1 

2 

1 

1 

1 

2 

4 

2 

1 

1 

4 

lR/lL 

lR/iL 

lR/lL 
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bivi-TEC Screen 

Assembly Drawing C-12762-15 

Ref. 
No. Drawing Description Quantity 
------------------------------------------------------------------------ 

206 

207 

208 

220 

221 

225 

264 

265 

266 
\-l 270 

271 

340 

350 

400/401 

500 

1 

2 

3 

4 

‘ii .- 

C-12819-13 

XUJK 1047-04 

XUJK 1045-4. 

M4408 

XUSG 1248 

XWP 1092 

XUSG 1249 

SK-5251 

XUSG 1289 

C-12750-P 

XUSO 1047-06 

XEFG 0016-03 

XEFG 1004 
w22-358-0172 

c-13035-01 

c-13035-01 

XOAK 1037-1OL 

XOAK 1037-1OL 

XOAK-1037-05-A 

XOAK-1037-05-B 

XOAK-1037-05-c 

Feed Hopper 

Clamping Piece . 

Clamping Piece, 

Bracket, Feed Box End 

Rubber Curtain, Feed End 

Connecting Channel 

Rubber Curtain, Discharge End 

Bracket, Discharge End 

Rubber Curtain, Side 

Spring Bracket 

Joint Pipe 

Rubber Block 

Rubber Spring 

Screen Support - Upper 

Screen Support - Lower 

Drive Unit Assembly 

Motor Base " ~ 
.Drive Guard " 

'Counterweight Guard.- Drive 

Coupling Guard 

1 

7 

7 

1 

1 

lR/lL 

1 

1 

2 

4 

2 

28 

4 

-3- 

. 



bivi-TEC screen 

Assembly Drawing C-12762-15 

Ref. 
No. Drawing Description ' w=w 
------------------------------------------------------------------------ 

5 

6 

7, 

501 

1 

2 
'u 

3 

4 

5 

SK-5012 Shaft, with Key 

xusy 1129 Guard, Counterweight/Non-Drive 

C-13035-10A: Drive Pedestal 

Motor 10 HP, 1800 RPM 
230/460 volt, 3 phase, 215T Frame 

Shaft, Drive, Splicer 

33O'X U-Joints 
3-2-439 Flange yokes, 
3-3-508KX Slip yoke 
3-82-286KX yoke Shaft 

Bearing Dodge P.B. 
Double Interlock, Z-3/16" Bore, 
2 Bolt Base; Non-Expansion Type 

Bearing Dodge P.B. ' 
Double Interlock, Z-3/16" Bore, 
2 Bolt Base, Expansion Type 

Driver Sheave, 6.0" P.D. 
2B Groove, SDS Bushing @ 
l-3/8" Bore 

DrivenSheave, 13.6" 'P-D. 
2B Groove, SK Bushing @ 
Z-3/16" Bore 

V-Belt BX x 70, 

1 

1 

1 

2 
2 
1 
1 

1 

1 

1 

1 

2 

-4- 
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TOSHIBA 
A Quality Product 

L’ for World Energy 
INSTRUCTIONS: 
Installation and 
Maintenance 
Toshiba World Energy Motors 
Polyphase motors 

ODP Frames 1431-256T ODP Frames 404T-507UZ 

l Frames 143T through 507UZ 
Dripproof 

l Frames 143T through N587UZ 
Totally-Enclosed Fan-Cooled 

l Frames 143T through 447T2 
Explosion-Proof 

STORAGE TEFC Frames 143T-256T TEFC Frames 444T-N587UZ 

(1) Store motor in a clean, dry location 
and cover completely with plastic. 
(Leave opening for ventilation) 

(2) Motor must be thoroughly dry 
before applying power. 

(31 Every six months, give winding 
a megger test. A minimum of 
10 megohms are recommended. 

(4) Also, every six months, rotate 
shaft and add grease as needed. XP-Fames 143T-256T XP Frames 404T-4VTZ 

READ CAREFULLY BEFORE INSTALLING AND STARTING MOTOR 
Lx RECEIVING 

(1) Check nameplate data. 
(2) Check whether any damage has occurred during transportation. (Motors are normally shipped F.O.B. factory. 

Freight claims must be submitted by the consignee to the carrier.) 
(3) When supplied-Be sure to remove bearing lock plate before start-up. 
(41 Turn shaft by hand to check that it turns freely. 
LOCATION 
(1) 
(2) 

All motors should be located in an area where ventilation is not restricted and affects the operation of the motor. 
Dripproof Motors are designed for installation in a well ventilated place where the atmosphere is reasonably free 
of dirt and moisture. 

(3) Totally enclosed motors may be installed where dirt, moisture (not running water) and corrosion are present, or in 
outdoor locations. 

(4) Explosion Proof motors are designed and built for hazardous duty. 
Listed by U L for Class I, Group D; and Class II, Groups E, F and G. Also listed by C S A. 

MOUNTING 
(1) Mount motor securely on a firm, flat base. All ball and roller bearing normal thrust motors may be mounted in any 

position. 
(2) Align motor accurately, using a flexible coupling if possible. For drive recommendations consult with drive or 

(3) 
equipment manufacturer, or Toshiba. See additional information on pages.3 and 4. 
V-belt Sheave Pitch Diameters should not be less than the following Table 1, values (NEMA recommended values). 

(4) Tighten belts only enough to prevent slippage. Belt speed should not exceed 5000 ft. per min. 
(5) Motors must not be subjected to vibration exceeding 0.5 G force. 

(Motors should not be mounted to shaker screens) 
POWER SUPPLY & CONNECTIONS 
(1) 

L (2’ 

(3) 

(4) 

(5) ,^\ 

Nameplate voltage and frequency should agree with power supply. Motor will operate satisfactorily on line volt- 
age within 10% of nameplate value; or frequency within 5%; combined variation not to exceed 10%. 230 Volt 
motors can be used on 208-volt network systems, but with slightly modified performance characteristics. 
Dual voltage and single voltage motors can be connected for the desired voltage by following connection dia- 
gram shown on nameplate. Alternate starting connections are shown in the conduit box or connection diagrams 
on pages 5 and 6. 
Explosion Proof motors have Temperature Limiting Devices in the motor enclosure to prevent excessive external 
surface temperature of the motor in accordance with U L standards. Terminals of thermal protectors (Pl, P2) 
should be connected to the motor control equipment. 
Wiring of motor and control, overload protection and grounding should be in accordance with National Electrical 
Code and local building codes. 
Disconnect motor from power supply before opening conduit box or working on motor. . , 



Table 1. V-belt Sheave Pitch DiametPs (MGl-14.42) 
V-belt Sheave Ilnchcr) 

Horsepower at Conventional Narrow 
Frame 

No. 
Sync. Speed RPM A, 6. C, D and E 3V. 5V and BV 

3600 1800 1200 Min. Pitch ‘Max Width Min Outride 
Diameter Diimetsr “Max. Width 

1431 
1451 

:1; 1 J/r 2.2 4.250 2.2 2.250 
1%2 1 2.4 4.250 2.4 2.250 

1821 3 3 1 ‘h 2.4 5.250 2.4 2.750 
1 B2T 2 - 2.6 5.250 2.4 2.750 
184-r - 2 2.4 5.250 2.4 2.750 
1841 5 

3 I 
2.6 5.250 2.4 2.750 

1841 7% 3.0 5.250 3.0 2.750 
213T 7%10 7% 

z 
3.0 6.500 3.0 3.750 

215T 10 - 3.0 6.500 3.0 3.750 
215T 

:: 
10 - 3.8 6.500 3.8 3.750 

254T - 7% 3.8 7.750 3.8 4.000 
254T 

202-025 
15 - 4.4 7.750 4.4 4.000 

256T - 10 4.4 7.750 4.4 4.000 
256T - 20 - 4.6 7.750 4.4 4.000 
284T - - 15 4.6 9.000 4.4 4.250 
2B4T - 25 - 5.0 9.000 4.4 4.250 
286T - 30 5.4 9.000 5.2 4.250 
324’1 - 40 

;: 
6.0 10.250 6.0 5.250 

326T - 50 30 6.8 10.250 6.8 5.250 
364T - - 40 6.8 11.500 6.8 5.250 
364T - 60 
365T - - 50 

7.4 11.500 7.4 5.250 
8.2 11.500 8.2 5.500 

365T - 75 - 9.0 11.500 8.6 5.500 
404T - - 60 9.0 14.250 8.0 7.250 
404T - 100 - 10.0 14.250 8.6 7.250 
405T - - 75 10.0 14.250 10.0 7.250 
405T - 100 - 10.0 14.250 6.6 
405T - 125 - 11.5 14.250 16.5 

7.250 
7.250 

444T - - 100 11.0 16.750 10.0 8.500 
444T - 125 - 11.0 16.750 9.5 8.500 
444T - 150 - 10.5 8.500 
445T - - 125 12.5 16.750 12.0 8.500 
445T - 150 - 10.5 8.500 
445T - 200 - 13.2 8.500 

Sheave ratios greater than 8:l and center-to-center distance less than the diameter of the large sheave 
should be referred to the company. 
Sheaves must be mounted close to the shaft shoulder. 

‘Max. sheave width = 2 (N-W)-%“. “Max. sheave width = N-W. 

Fig. 1 SHAFT EXTENSION LOADS DUE Fig. 2 SHAFT EXTENSION LOADS DUE 
TO TRANSMISSION OF POWER TO TRANSMISSION OF POWER 

P - “~~;“XxDHp X fb X K 

WHERE P -ACTUAL OAIL’ING LOAD. LBS 
HP -HOR.%WWR FWiSMIlTED HP 

4.000 L, RPM-MOTOR SPEED. om 
0 -PITCH OIAMEIER OF MOTOR SHEAM INCHES 
lb -BELT FACTOR. i j 2.0 
K -BELT SERVlCE FACTOR ISTD -I 61 

ORM END BRG. NO. NUB18 

-ACTUAL DRIVING LOAD. L@S 
HP -HORSEPOWIR TRANSMllTED. HP 
RPM-MOTOR SPEED, mm 
0 -PITCH OtAMElFF OF MOTOR 

SHEAM. INCHES 
fb . 2.0 -BELT FACTOR. 1.5 
K -BELT SERVICE FACTOR ISTO-1.6) 

GDP :FR 505 uz. 507 uz 
TEFC :FR 505 IJZ. N587 UZ 



ALIGNMENT PRQCEDURES 
L 

MOTOR LEVELING & 
COUPLING ALIGNMENT 

When the base has been adjusted, leveled, 
and grouted, the correct motor leveling and 
coupling alignment are obtained with the aid of 
shims between the motor and the base. To give 
the motor proper support, it is important that 
the base and shims extend under the motor. 

RIGID COUPLING 

Extreme care must be taken to obtain correct 
alignment when using rigid couplings. Circular 
concentric peripheral surfaces of the two coup- 
ling halves must indicate correct alignment 
within 0.0005 in. to 0.001 in. when the two 
coupling halves are rotated together. The sepa- 
ration between the faces of the two coupling 
halves must also be maintained within the 
same tolerance. 

L The alignment may be checked by utilizing a 
dial indicator as shown in Fig. 3 or with the aid 
of a straight-edge and thickness gauge or feelers 
as shown in Fig. 4. 

The preferred method of checking alignment 
is with the dial indicator. Bolt the indicator to one 
of the coupling halves and indicate the position 
of the dial button on the opposite coupling half 
with a chalk mark. Set the indicator dial to zero 
at the first position and then rotate both halves 
of the coupling to a new position where a check 
reading is to be made. All readings must be made 
with the dial button located at the chalk mark, 
and not less than six different sets of readings 
should be taken. A variation in the dial reading 
at different positions of coupling rotation will 
indicate whether the machine has to be raised, 
lowered, or moved to one side or another to obtain 
alignment of the circular concentric peripheral 
surfaces of the two coupling halves within the 
specified tolerance. 

In addition to the above check, a check of the 
L- separation of the coupling faces must be made 

to establish correct alignment. The separation 
between the faces of the coupling may be 

checked with a dial indicator fastened to one 
coupling half and a reference surface fastened to 
the other coupling half. Mark the location of the 
dial button on the reference surface and make 
all readings with the indicator in this position. 
Set the dial of the indicator to zero for the first 
reading and use this as the reference. Be sure to 
rotate both halves of the coupling the same 
amount, aligning the button of the indicator and 
the mark on the reference surface for each of six 
readings. A variation of the readings at different 
positions will indicate how the machine has to 
be adjusted to obtain correct alignment. After 
each adjustment of the motor, repeat the above 
procedure to be certain that correct alignment 
and leveling have been obtained. 

FLEXIBLE COUPLING 

Units coupled through flexible couplings 
should be aligned as accurately as possible. As a 
suggested limit, the two halves should indicate 
correct alignment within 0.002 in. on both the 
circular concentric peripheral surfaces and the 
separation between faces. Although most flexi- 
ble couplings will withstand greater misalignment 
than rigid couplings, extreme misalignment can 
cause vibration possibly resulting in failure of 
motor bearings and/or shaft. 

If the method shown in Fig. 4 is used to check 
alignment of the machines, correct alignment 
exists -if the peripheries of the coupling halves 
are true circles of the same diameter and if the 
faces are flat - when the separation between 
the faces is held to within the specified tolerance 
at all points, and a straight-edge lies squarely 
across the rims at any point. Non-parallel faces 
will be indicated by a variation in separation of 
the coupling ‘halves as they are rotated, and 
a difference in height of the coupling halves 
will be indicated by the straight-edge and feeler 
gauge test. 

When the coupling halves have been correctly 
aligned with the motor feet bolted in position, 
place temporary bolts in two coupling holes for 
clamping the halves together. Then, ream for a 
light drive fit through bolt halves for regular 
coupling bolts. 

3 



Fig. 3. The preferred method of measuring 
coupling alignment is with a dial indicator. 

A. Clamp the dial indicator to the coupling as 
indicated above to measure the circular con- 
centric peripheral surfaces of the coupling 
halves for parallel alignment. 

B. Clamping a reference surface to the oppo- 
site coupling half allows the dial indicator 
to be used for measuring the separation of 
the coupling halves for axial alignment as 
shown below. 

BALANCE (DIRECT COUPLED UNITS) 

TOSHIBA motors are balanced at the factory 
to standard NEMA commercial tolerances. 
However, if direct coupling units have been dis- 
assembled in the field, an apparent unbalance 
may occur if the units are not reassembled with 

Fig. 4. The straight-edge or thickness gauge 
or feeler gauge is an alternative method of 
measuring coupling adjustment. 

A. Use a straight-edge and thickness gauge or 
feeler gauge to check the alignment of the 
circular concentric peripheral surfaces of the 
coupling halves as shown above. 

B. The separation between the faces of the 
coupling halves can be measured as shown 
below. 

Rigid Coupling.tolerances 0.0005 in. to 0.001 in. 
Flexible Coupling tolerance: 0.0015 in. 

the shafts in the same relative position as they 
were originally. Should this occur, disconnect 
the coupling halves and rotate one shaft 90° 
with respect to the other shaft. Re-connect the 
coupling and run the unit. 

If the unbalance has not disappeared, repeat ,.J 
the above procedure until it does. 
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CONNECTION DIAGRAMS 
A. Wye-connected Dual Voltage t230/460 VI 

I9 Leads) 

6P 1 ?iHP-6HP 1 %HP-6HP 
6P 1 +iHP-5HP 1 %HP-6HP 

A-l Across the Line Starting 
LOW VOLTAGE 1 HIGH VOLTAGE 
T4 - T5 - T6 1 74 T5 7.6 , , 

1 77 T8 TS 1 ii is r’9 

B. Delta-connected Dual Voltage 12301460 VI 
(12 Leads) 

B-1 Across the Line Starting 

B-2 575 Volt Connection [see Note 1) 

TE-T5 

I 
Tltl Tll 

i i’ J 
LINE 

B-3 Wye Start Delta Run 
LOW VOLTAGE HIGH VOLTAGE 

StWt Run 
M, the Close a3 Ma Open Close 
S Close Optn 

5 

B-4 Part Winding Starting (see Note 2) 

I 

should be 
energized within 
2 seconds after 
M, is energized. 

NOTES: 
1) Motors can be used on 
575-Volt network in accordance 
with B-2 connection. 

2) 4 pole and 6 pole motors 
are satisfactory for Part Winding 
starting at low voltage (230 VI. 

C. Delta-connected Single Voltage I460 VI 
I6 Leads) 

POLE 1 ODP 1 TEFC& EXP 
2 P 1 3OOHP-350HP j ZOOHP-300HP 

1 6 P 1 125HP-250HP 1 125HP-250HP 

C-l Across the Line Starting 

C-2 Wve Start Delta Run 
Ll L2 L3 sen Run M, CIOS~ Close 

EB Ma Open CIDIC 
S close OpWl 



CONNECTION 
D. Delta-connected Single Voltage 1460 V) 

(12 Leads) 

D-l Across the Line Starting 

D-2 Wye Start Delta Run 
iT 

I 
D-3 Part Winding Starting (4 hole and 6 Dole motors1 - 
‘U-II’ 
I I IM. -16 1 

IJ 

Tl I 
17 
112 
-~ 

w should be 
energized within 
2 seconds after 
M, is energized. 

E. Wye-connected 575 Volt Motors 
(3 Leads) 

pjpyy 

6P 1 %HP-SHP 1 XHP-5HP 

8P 1 %HP-5HP 1 #HP-SHP 

E-l Across the Line Starting 

DIAGRAMS CONT. 

F. Delta-connected 575 Volt Motors 
16 Leads.1 

F-l Across the Line Starting 

Tl T2 T3 

& A :5 
\ 

L I’N E 
, 

F-2 Wye Start Delta Run 

G. Delta-connected 575 Volt Motors 
I12 Leads1 

G-l Across the Line Starting 

14 19 16 

ia is i7 

r;o 111 7;2 

i2 A i1 
L 

LlbE ’ i 

G-2 Wye Start Detta Run 

- 

1 s 1 Close ( Open 1 
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WARNINGS 

Motors built F-l Assembly will be standard counter clockwise rotation facing non drive end of motor. Motors 
built F-Z Assembly will have clockwise rotation facing non drive end of motor. With the exception of low 
voltage TEFC 400T through N587UZ Frame motors, whose rotation will remain counter clockwise. 

BEFORE STARTING MOTOR, REMOVE ALL 
- 
ROTATING PARTS TO PREVENT THEM 

CAUTION: Check direction of motor rotation 
before coupling motor to load. 

WARNING 
ROTATING PARTS, SUCH AS COUPLINGS, 
PULLEYS, UCTERNAL FANS, AND UNUSED 
SHAFT EXTENSIONS, SHOULD BE PERMA- 
NENTLY GUARDED AGAINST ACCIDENTAL 
CONTACT WITH HANDS OR CLOTHING. THIS 
IS PARTICULARLY IMPORTANT WHERE THE 
PARTS HAVE SURFACE IRREGULARITIES 
SUCH AS KEYS, KEYWAYS OR SET SCREWS. 

WARNING 
WHEN CAREFUL CONSIDERATION OF THE HA- 
ZARDS INVOLVED IN A PARTICULAR APPLICA- 
TION INDICATE THE MACHINE FRAMES SHOULD 
NOT BE GROUNDED OR WHEN UNUSUAL 
OPERATING CONDITIONS DICTATE THAT A 
GROUNDED FRAME CANNOT BE USED, THE 
INSTALLER SHOULD MAKE SURE THE MACHINE IS 
PERMANENTLY AND EFFECTIVELY INSULATED 
FROM GROUND. IN THOSE INSTALLATIONS 
WHERE THE MACHINE FRAME IS INSULATED 
FROM GROUND, IT IS RECOMMENDED THAT 
APPROPRIATE WARNING LABELS OR SIGNS BE 
PLACED ON OR IN THE AREA OF THE EQUIPMENT 
BY THE INSTALLER. 

WARNING FOR EXPLOSION-PROOF 
MOTOR 

OTHER DRIVEN EQUIPMENT. . 

WARNING 
WHEN A LIFTING MEANS IS PROVIDED 
FOR HANDLING THE MOTOR OR GEN- 
ERATOR, IT SHOULD NOT BE USED TO 
LIFT THE MOTOR OR GENERATOR PLUS 
ADDITIONAL EQUIPMENT SUCH AS 
GEARS, PUMPS, COMPRESSORS. OR 

KLIXON TYPE 1 AC VOLT 1 VOLT AMP RATING 
9700K 1 120-6OOV 1 720 VA 

Disconnect power before working on motor driven 
equipment. This motor is equipped with an auto- 
matic temperature-limiting device. The National 
Electrical Code and Underwriter’s Laboratories re- 
quireconnection of leads Pl and P2 into thecontrol 
circuit of a manual reset starter per following 
diagram. _ 

WARNING 
THE FRAMESAND OTHER METAL EXTERIORS 
OF MOTORSAND GENERATORS (EXCEPTFOR 
INSULATED PEDESTAL BEARINGS) USUALLY 
SHOULD BE GROUNDED TO LIMIT THEIR 

I’ POTENTIAL TO GROUND IN THE EVENT OF 
ACCIDENTAL CONNECTION OR CONTACT 
BETWEEN LIVE ELECTRICAL PARTS AND THE 
METAL DCTERIORS. 

$~~:2.$fT$ ,--.---------.-----, 
(NC) MOTOR THERMOSTATS 

NOTE: 
Frame 256T and smaller has two thermostats. 

7 



1. 

2. 

3. 

4. 

5. 

MAINTENANCE 
INSPECTION 
Inspect motor at regular intervals. Keep motor clean and vent openings clear. 

LUBRICATION 
a. Frames 143T thru 256T are furnished with double sealed or shielded ball bearings, prelubricated prior to installation. Grease fittings 

are not supplied and bearings are designed for average 100,000 hours operation under standard conditions. (See table 2 below.1 .> 
b. Frames 284T thru N587UZ are furnished with double shielded or open ball or roller bearings. (Depending on HP size and/or speed.) 

It is necessary to relubricate anti-friction bearing motors perrodically. (See table 2 below.) 
These motors are supplied with provision for greasing and have been lubricated prior to test, however before start-up it is 
recommended to apply approximately 30 grams (1 oz.1 of grease because of possible settling of grease during storage and 
handling. However, oil leakage around bearing caps indicate overpacking and excess grease should be purged out by operating 
motor temporarily with relief open. 

Table 2. Frequency of Relubrication 

SERVICE CONDITIONS 

STANDARD Eight hours per day. light to 
DUTY normal loading, clean condition 

free from dust. 
Twenty-four hours per day, or 
light to normal shock loading 

SEVERE vibration. exposure to din or 
DUTY dusty conditions. 

For very severe conditions where thr) 
m0t0r is subject to high vibration or heavy 
shock loading and vibration use t/a of the 
value shown in the severe duty table. 

Remark l : It is recommended to change bearings 
after the time shown in Table 2. 

* The above table shows typical regressing schedules to be used 
unless otherwise specified by the motors grease nameplate. 

INSTRUCTIONS FOR LUBRICATING 
Toshiba motors (284T-N587UZ) are furnished with grease fittings. Before greasing, be sure fittings are clean and free from dirt. 
Remove grease relief plug or plate and using a low pressure grease gun, pump in the required grease. Do not overgrease. Relubrica- 
tion intervals are specified in table 2 above. After relubricating, allow motor to run for 10 minutes before replacing relief hardware. \ , 

RECOMMENDED GREASES FOR STANDARD APPLICATIONS 
Use the following greases listed for the given temperature range, 
unless otherwise shown by the motors grease nameplate. 

RECOMMENDED GREASES FOR SPECIAL APPLICATIONS 

.- 

The following greases are recommended for special applications only and should be used only for motors specifically built for such 
conditions. 

WARRANTY 
Generally, TOSHIBA will correct at it’s option, by repair or replacement (f.o.b. a TOSHIBA-AUTHORIZED SERVICE SHOP), any defect in 
material and workmanship when properly used for a period of one year after installation or 18 months after shipment, whichever comes 
first. TOSHlBA is not responsible for apparatus returned without proper authorization and identification, improper handling or storage, 
misapplication of the motor or the driven equipment, defects in the driven equipment or device, or improper circuit protection. The 
amount of liability shall not exceed the purchase price of the product. In no event shall TOSHIBA have any liability for commercial loss, 
claims for labor, removal and installation charges or consequential damages of any type. It is expressly agreed that Buyer’s remedies 
expressed in this paragraph are Buyer’s exclusive remedies. 

RENEWAL PARTS 
I1 1 Use only genuine TOSHIBA renewal parts. 
(2) When ordering, specify complete information lat least Model Number and Serial Number) of the motor. Specify quantity and 

describe part. 
(3) For information and service refer to the nearest TOSHIBA INTERNATIONAL CORPORATION office. 

1 WARNING 
EXPLOSION-PROOF MOTORS are constructed to comply with the U L Label Service Procedure Manual. Repairs of EXPLOSION- 
PROOF MOTORS must be made by the manufacturer or U L listed service center to maintain the U L Listing. 

FOR FURTHER INFORMATION CONTACT: 

-.-l 

TOSHIBA INTERNATIONAL CORPORATION 
fndustrial Equipment Division 
13131 W. LITTLE YORK RD., PO. BOX 40906, HOUSTON, TEXAS 77041 
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FACTtPREVENflVE MAINTENANCE BEGINS “ .,: 
WlTH RECOGNIZING OPERATING PROBLEMS. - 
Th& following tobulotion lists some of! the more 

common types of beoring operoting troubles, the 

proboble causes, ond suggested corrective 

Trouble 

NOISE 

TEMPERATURE 

FAG12 

Observed 
Characteristic 

High pitch, 
steady tone 

Low pitch, 
continuous or 
intermittent 

Intermittent 
squeal or high 
pitch noise 

Intermittent 
rumbles, rattles 
clicks. etc. 

High alter first 
start 

Continuously 
high 
during 
Dperation 

Probable 
Cause 

Excessive 
axial load 

Excessive 
radial load 

Misalignment 

Too much clear- 
ance in bearing 

Bearing brinelled 

Raceways pitted 
due to dirt 

Resonant vibration 
of machine 
structure 

8al1s skidding 

Too much clear- 
ance in bearing 

Dirt in bearing 

Loose machine 
parts 

Grease 
redistribution 

Churning of 
lubricant 

No lubricant 

Excessive 
axial load 

Excessive 
radial load 

Bearing misaligned 

Excessive seal drag 

meosures. If these suggestions do not correct the ,6-d 
trouble, contact the FAG Engineering Deportment e j’ 

for assistance. 

Corrective Action 

Correct outer ring fit in housing and/or shoulder location 
to allow thermal expansion. 

Use correct fit of inner ring on shaft. For radial bearings, use 
bearing with greater internal clearance. For preloaded paired 
bearings, use lighter preload. 

Correct alignment. 

Use correct shaft fit. For radial bearings use bearing with 
less internal clearance. For preloaded paired bearings. use 
heavier preload. 

Replace bearing, avoid brinelling. 

Wash all parts, replace with new bearing, use clean lubricant. 
improve seals. 

Stiffen or sound.deaden thin panels and large flat surfaces. 

Provide thrust preload spring. Use thinner grease. For radial 
bearings, use bearing with less internal clearance. For pre- 
loaded paired bearings, check for correct preload. 

Correct seals and machine parts. 

Correct shaft fit. For radial bearings use adjusting spring or 
bearing with less internal clearance. For preloaded pawed 
bearings, check for correct preload. 

Wash all parts, replace with new bearing if necessary, use 
clean lubricant, improve seals. 

lighten all fans, pulleys, closures. spacers. slingers etc. 

Allow machine to coot. Restart. 

Use lower oil level: less grease; stiffer grease. 

Add lubricant. 

Check outer ring fit in housing and/or shoulder location to 
allow thermal expansion. 

Use correct fit of inner ring on shaft. For radial beahg~. . - 
use bearing with greater internal clearance. For preloaded 
paired bearmgs. use lighter preload. i/ 

Correct machine parts and alignment procedures. 

Use different type of seal. 



-- . 

Observed Probable 
Characteristic Cause Corrective Action Trouble 

During acceteratic 
or deceleration 
periods 

Critical speeds 
of machine 
components 

Stiffen 
speeds. 

or other components critical ,” 

Unbalanced 
rotating parts 

. Shaft bent Straighten and re-balance. 

During operation 
at fixed weeds 

Cams. gears, link- 
age 

Misalignment Correct machine parts 

Bearing brinelled Replace .bearing.. avoid brinetling. 

Shaft bent Straighten;shaft.-and re-balance. 

Bearing misaligned 

Shaft does not run 
true. Shaft binds 
when rotated by 
hand. 

Eearing rings 
out of square 

Dirt 

Machine deflection 

Wear of the shaft 
seat 

tncorrect shaft fit Use recommended shaft fit. 

Poor shaft finish 

Housing fit 
too loose 

Toyer in housing Unbalanced forces 

Poor finish 

Soft housing 
material 1 

L 

Dynamically balance rotating parts. 

EXCESSIVE 
VtERATtON 

Adjust, improve or redesign. 

,\-j 

RUNOUT 

Correct machine parts and alignment procedures. 

Check squareness of shaft and housing shoulders, spacers 
and flingers, etc. 

Wash all parts, replace with new bearing if necessary, use 
ctean lubrrcant. improve seals. 

Stiffen machine members. 

INNER 
RING 

ZE 
ON SHAFT Smooth turn or grind shaft to size after metalspraying or 

chrome plating. 

Use recommended housing fit 

Dynamically balance rotating parts. 
Ztamp outer ring faces. 
Lfsfs&cylmdrrcal roller bearing and press fit outer and inner OUTER 

RtNG 

“:o”s”E” 
3ore or grind housing I.D. oversize, 
finish bore or grind to size. 

press in a bushing and 
w)UStNG ‘. 

.J a. 
Jse steei jiners. <Work-harden bore. 
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FACT:PROPER INSTALLATION. AND 
MAINTENANCE PROLONG BEARING LIFE. .. 
These notes on the core and hondling of boll and 
roller beorings apply to initial instollotion of beor- 

ings in o product OS well OS to removol ond reos- 
sembly for mointenonce ond inspection. Proper 
precautions during installation ond mointenonce 
con greotly prolong the life of o beoring, avoiding 
premoture failure ond costly replacement. Where 
bearings ore instolled improperly, the resulting 
domoge moy often involve ports of the machine 
other than the beorings themselves. Hence extro 
core is extremely importont in the assembly 

operations. 

est enemy. All beorings ore assembled under 

immoculote conditions, ond ore shipped from the 
factory completely free from ony foreign motter 
thot could score or domoge the highly polished 
cocewoys and rolling elements. Except in the case 
of completely sealed bearings, dirty working condi- 
tions in the area where beorings ore installed or 
mointoined could easily lead to serious contomino- 
tion and eorly foilure. Where cleanliness conditions 
ore difficult to control, the use of double-seoled or 
shielded beorings moy be highly desiroble. Keep 

beorings clean - dirt meons domoge! 

Probably the most important single factor to keep in 
mind is CLEANLINESS. Dust, dirt or ony form of 
obrosive moteriol is on onti-friction beoring’s greot- 

The following list of “do’s” ond “don’ts” should be 

observed ot oil times. 

DO5 
l Work with clean tools,in clean surroundings. --.’ 
l Keep beorings wropped in oil-proof poper when 
not in use. 
l Handle beorings with clean, dry hands. 
l If beorings must be loid down, use clean poper. 
l Use clean, lint-free rogs if beorings ore wiped. 
l Cleon inside of housings before installing or 
replacing bearings. 
l Treat a used bearing OS corefully OS o new one. 
l Use only clean solvents and flushing oils when 

washing used bearings, or when,necessory to 
wash corrosion preventatives from new beorings. 

l Protect disassembled bearings from dirt and 
moisture. 

l Keep beoring lubricants clean when opplying, 
ond cover containers when not in use. 

Before wrapping ond pocking, bearings ore core- 
fully cleaned by the monufocturer ond, unless pre- 
lubricated, ore thoroughly coated with a protective 
compound. New beorings ore wropped in greose- 
proof poper to keep them clean ond ore put in o 
cortonor.other contoinerfocfurther protection. Keep 

DON’TS 
l Don’t remove greose.from new prelubricoted. 
bearings or toke them oport. 

l Don’t expose bearings to moisture or dirt at ony 
time. 
l Don’t use wooden, lead or plastic mallets or work 
on rough or dirty bench tops. 
l Don’t use dirty, brittle or chipped tools. 
l Don’t spin any bearing with compressed air. 
l Don’t rotate uncleaned bearings. 
l Don’t use some container for cleaning ond final 

rinsing of beorings. 
l Don’t use cotton woste or dirty cloths to wipe 

bearings. 
l Don’t scratch or nick beoring surfaces: 
l Don’t use incorrect kind or amount of lubricant. 

beorings in originol cartons or wroppings until 
reody for use. If o package is opened and the beor- +%: - &y 
ings not used immediotely, protect by re-wrapping. ‘- .J 
When removing bearings from stock, olwoys use -.’ 

oldest bearings first. 



REPLACING BEARINGS 
The extreme caution recommended in the removal and reinspection 
of bearings applies only when it is economically odvontogeous to 
consider w-using the bearings. In most instances it is economicolly 
wiser to reptoce with new bearings. 

Removal of Bearings 

When boll or roller bearings ore removed from o piece of equipment 
for mointenonce. inspection or cleaning. iust os much core should be 
used os when instolling new beoringr. Unless known to be otherwise. 
it should be orsumed that the beoringr ore stilt serviceable ond con 

be re-installed after cleaning. poke sure that if o bearing is found to 

be domoged on inspection. the damage didn’t occur during its re- 
movol. In bearing removal, os in instollotion. use the right tools ond 
use them correctly. 

Worh elf the bearing housing, toking core to keep loose dirt from 

getting into the housing. 

Tote o few moments to study the assembly ond determine the best 

way to undertote beoring removal. 

The best tools for removing o bearing ore usually on orbor press or 
hydraulics. Most field work. how&r. is done with some form of 
bearing puller. Remember that the bearing ring which does the turn- 

ing is usually put on with o tight fit. The stotionory ring..like the outer 
ring in on electric motor bearing, is USUOII~ o slip fit. When o piece of 
-qvipment is token oport, the bearings stay with the member to 
1 

.A 
sch they ore tightly fitted. In the case of.sePorable bearings which 

?e mode with removable inner ring oy outer ring. both rings moy 
. ’ often be o tight fit. 

To remove o beoring. press or pull only on the ring which is tight. 
Press or pull straight ond square to keep the ring from cocking. A 
cocked ring con score the shaft or housing and possibly domoge 
the bearing. Never press or pull ogoinrt bearing shields or cager. 
The illustrotionc ot the right show the right and wrong methods of 
removing o bearing with on orbor press. The press ram is shown 
pushing down ogoinst the shaft on which the beoring inner ring is 
tightly fifted, while the tight ring is bocked op by the support blocks 
under the rings. Nble. OI shown in the wrong method. that if rhe 
support blocks ore spaced too for out, the pressure will be against 
the outer ring or shield ond domoge will result. Doing it the wrong 
way puts o heavy stress on the bolls or rollers which con donroge 
them and cause indentation of both races. 

Keep the press table and blocks &on ond rquore. Provide some 
means to keep the shaft from folling to the floor. If the rhofr and 

beoring ore very large ond the shaft end connot be squared up with 
Ihe press ram. turn up two steel blocks to mote a self-aligning fix. 
lure between the ram ond the shaft. Protect the end of the shaft with 
o pad of lead, brors or other soft metal. 

Use pullers Properly. Set them so they will push or pull stroigtat and 

square. Take tore not to damage shoft threads, key-ways. or shout. 
ders in the process. 

Using proper core. bearings con be removed quite safely with im. 
provised methods where the right tools ore not ovoiloble. 

A vise will do inrteod of on orbor press and o drift will take the place 
press rom’. If the shaft is held in the vise. protect its surface with 

‘L-,, ! sheet or by hardwood blocks. 

p s&times o separable inner rtng is installed ogoins? o shoulder of 
equal diameter so that rhere is no way to get o hold of it. Leave the 
bearing ring on if usable. If not. apply heot with o torch to erpond 
Ihe ring for removal. Induction heating equipment is preferobte. 

4.2 

WRONG RlGHT 

SOFT 

“sK”G’ 

w 

WRONG RIGHT 
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FACRCLEANED BEARINGS MUST BE CAREFULLY _ 
II---_ -- -__--- 

INSPECTEDAND PROTECTED. 

. 

CLEANING THE BEARINGS 

Don’t try to judge the condition of o beoring until after it hos been 

clerrned. 

Do,,‘, spin dirty beorings. Ro,o,e them slowly while washing. II dirt 
is present in the races. spinning con cause serious scratching. Don’t 
spin any bearings with on oir hose. When using oir. rotate one ring 
slowly by hond to expose 011 ports of the bearing. 

Beoring~ with removable seals should be washed ond inspected 

after removal of seals. in the some manner OS bearings without 
ICOIS Beoringr with permanent shields or seals on both sides should 

not be washed. Wipe them off to keep dirt from working inside. 

Smooth turning bearings con be cooted with protective Iubricont 

ond then wrapped and stored or re-used in their originof opplico~ion. 

If beoringr with two shields or reola stick or feel too rough for lurther 
use. they should be replaced. In general. replacement of stondord 
hemrings is so e~onom~col that it does not pay to re-instoll o beoring 
il there is any doubt OS to its condition. 

Preferably, o smofl tank ond wire bcakets should be used for rooking 
nnd washing beorings. However, if not ovoiloble, o c1e.w grease 
drvm or bucket filled with rolvenr ccin be used. Let the hewi,>gs sook 
long enough to loosen the grease ond dirt. This nroy take 5everol 
IKIU~S or longer. Then slosh the bearing around near the ‘op of the 
container. giving it o turn now and then until it is clean. Rinse in o 
clean container of clean solvent. 

Bearing cleaning solutions such OS kerosene or gasoline ore often 
used, but petroleum solvents intended for bearing cleaning ore 
preferred. A short, clean bristle brush from which the bristles will not 
come out or break off is o help in removing dirt. scokwchips. 

Inspected bearings which ore good enough to use ogoin, but can’t 
be reossembfed in the equipment on the borne day. should be dipped 
in wsl prevenhe ond stored overnight in o lightly covered container. 
If inspected beoringr ore to be stored for more than o fe.v do,.,. 
dip them in o protective lubricant or thoroughly coot oll surfaces with 
o light greore. Wrap the bearings in greaseproof paper ood place in 
o clean box or carton. Where cortons ore not obtoinoble.wrop them 
in woterprooi pope, und mark thspockoge to identily the bearing. 

FAG16 
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Never spin beorinos belore cleo&>g Dirt CCIII r~ause serioa 
scrotrhing of the pol;slred rocewoy s,,rfr,rer 



. 

Preferred method cf rookfog bearings. Put in only one foyer of 
bearings Keep boske? off bottom of lank. 

Hold cleaned beoringr os shown when rotating the outer ring 
during inspection. 

Using compressed air to rwnove dirt from btoringr is permiaro. 
ble. but do not spin either ring by force of air ond use only 
&on. dry ok. 

Eeorkg with o bent shield caused by o drift that slipped. Such 
a benring should be replaced. 

71FAli 
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Inner ring of o cartridge type boll beoring showing flaked or 

apolled oreo on rocewoy Bearings with such indications on 
either ring should be scrapped and replaced. 

Bearing with broken cage. caused by dirt or metal chips. A 
bearing in this condition should be replaced. 

_. ‘- 
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Bearing Inspection 

After a bearing is washed clean it should be corefully inspected to 
determine its serviceability. 

A little tarnish, stain or corrosion on the outside rurfoces of the rings 
is not detrimental to the operation of the bearing ond need not be 
removed. 

Unless better equipment is ovoiloble, cleaned bearings that ore not 
seporoble ore inspected by first holding the inner ring IO its axis is 
vertical. and by turning the outer ring slowly. Then turn the bearing 
over ond repeat turning the outer ring. If there is any roughness or 
sudden stopping of the bearing it should be recleaned immediately. 
Then, if Ihe beoring still feels rough or has o catch, inspect it in ‘: 

greater detail for the coos= of the catch or roughness. 

If any of the following defects ore found, or suspected, the bearing 
should be reiected ond replaced with o new one. 

I. Broken or crocked rings. 
‘2. Dented seals or shields. 
3. Broken or crocked cages. 
4. Broken or crocked bolls or rollers. 
5. Beoringr which hove been overheated. These bearings ore 

generally darkened to brownish blue or blue.block color. 
6. Flaked oreos on bolls, rollers or roccwoys. 
7. Bearings whose rocewoys dre indented or “b&elf&’ by balls 

or rollers being impressed into the races. 

Even if no defects oie found or suspected, the oge of the bearing 
should be token into consideration before replacing it in the equip. 
ment. An old but seemingly perfect bearing may be nearing the end 
of its useful life due to fatigue. In such coser. it would be more 
l tonomicol to replace it with o new beoring. 



INSTALLING NEW BEARINGS 
. 

In most installations. either the inner or outer ring will be installed 
with on interference fit so that the bearing will have to be pressed or 

driven onto the shaft or into the housing. Por!iculor core should 

always be token to make t.we that pressure is applied only to the 
ring with the interference fit, 

Remember: 

WRONG RIGHT 

Pressure 01 impocl should NEVER be transmitted through or im. 
ported to the rolling elements. This will cause serious damage to the 
polished surfaces of the raceways. bolls or rollers. 

Shafts, keyways. splines. grooves and housings should be thoroughly 
cleaned. 

.I Burrs and slivers should be removed. 

;L4$ geormg seats should be cleaned and oiled. 

Beerings should be pressed on shafts or into housings straight and 
square. 

Beorings should be pressed until they ore securely seated against 
the shaft or housing shoulder. 

Where the interference fit is on the.inner ring, use on arbor press, if 
available, and press the bearing onto the shaft using a tube as . 

shown in the sketch. Also, for smaller shafts, it might be proc~icol to 
press the shaft into the bearing by supporting the inner ring on the 

tube. 

Do not leave bearings exposed in partial assemblies. Cover the beor- 
ings until ready 16 complete the assembly, to prevent damage by 
moisture. dirt or other foreign matter. Any clean lint.free cloth or 
paper will do. as long as the bearings ore well covered. 

If Ihe interference fit is in the housing, the some precautions should 

be observed in press fitting the outer ring. 

Inner rings of large bearings ore generally shrunk on shafts. This is o 
very simple operation consisting of heating the bearing or inr:er ring 
in clean oil or in a temperature controlled oven to a temperature of 

between 200 and XO’F. This expands the inner ring sufficiently so 
that it should slip over the shoft to the bearing seat. Don’t overheat 
the bearing or it will lose its hardness. Equipment ond methods os 
discussed above ore still advisable for best results. When mounting o 
heated bearing or ring. hold it firmly against the shaft shoulder 
until it is secured around the shaft. 

If the end of the shaft will be flush or near flush with the bearing 

-ce after instollotion. use a drift or bearing installer os shown ot 

‘-id . 

right Top lightly ot first to make s&e the bearing or ring goes on 

# ..__ “ore and does not scrape or burr the beoring seat. Be sure the 
beoring is topped to o firm seat ogoinst the shaft shoulder. When 
using a tube or drift. be sure to hove tools clew so thot chips connot 
be knocked off and into the bearing. 

2-a 
WRONG 

DRIFT 



GENERAL- SELECTION OF TYPE OF MOUNTING 

A wide variety of bearing mounling designs is required to meet the 
varied opplicotions ond operating conditions present in modern 
machine technology: however, certain basic geometric principles ore 
cot~~mon to 011 mounhg designs. 

In order to position o rigid shaft in o rigid housing with free rotation 
of the shoft ond minimvm radial or oxiol movement of the shaft 

under operating loads. we must meet two geometric requirements: 

ot The shoft should be supported rodiolly by bearings located ot 
or+ two points along the shaft. 

bt The shaft should be located axially by only one of the bearings. 
#We here consider o duplex pair of bearings to be eqvivolent too 
shgle double-row bearing.) 

The majority of beorirg applications fall into two categories: first the 

“fiqed and floating” mounting. ond secondly. the “opposed” mount- 
ing With the former. one broring is lired with respect to the shaft 
crud housing while the opposite bearing is free to move oxiolly. 
e;ther on the sholt or in the housing, or within the bearing itself, such 
ns wilh on “N” or “NU” type roller beoring. This mounting is shown 
in Fig 1 using o deep groove boll bearing os the loco&g bearing 
ortd on “N” type roller bearing in the “floating” position. 

In the COW of the “opposed” mounting. the outer races of both 
bearings ore ollowed to shift axially between opposed housing 
shoulders os shown on Fig. 2. The total cleoronce between the 
shoulders ond outer rote laces (“6” in Fig. 2) is o predetermined 

amount based on thermal gradients. machining voriobles. etc. 
Ai 

L-1.1.--_. --l-.-l-A 
Fig. 2-“Opposed” 

ASSEMBLY CONSIDERATIONS 

10 designing the bearing mounting, careful attention should be given 

to problems of assembly and remowl of the beorings from the 
machine. The most precise bearings will be quickly ruined if handled 

incorrectly. The most common error is brinneling the rocewoys by 
transmitting the mounting force through the rolling elements. See 

page 9 for the proper procedure which must be occommodoted. 

Separability to Simplify Mounting 

Separable bearings offer the odvontoge of easier mounting than 
Imn-seporoble types. Applications of difficult access ore. therefore. 
frequently fitted with seporoble bearings. If the shaft requires 
frequent mounting ond dismounting the decision may be in lover of 

o separable beoring. The inner ring remains on the shaft and the 
outer ring in the housing. 

Tapered Bore and Sleeve Mounting 

Topered bore bearings ore used for easier mounting otnd for the 
odiustment of rodiol cleoronce. Ihey can be mounted, hy simple 
meons, on tapered shoftr, ond con also be assembled on cylindrical 
shafts with adopter or withdrowol sleeve mountings. Frequently, 
stondord commercial shafting is odequote lor sleeve mounting. 

SHAFT AND HOUSING DESIGN CONSIDERATIONS 

Uoth shaft ond housing should be sufficiently rigid to limit distortion 
under load so os not to exceed the misalignment capability of the 
beoring type. 

Bearing seats require o fine machine finish-especially when the 
hewing ring must be free to slide. Seats and shoulders should be 
machined during the some set-up to insure occurote. square shoul. 
ders. Bearings with snap rings in the outer ring focilitote use of 

through.bored housings, the most occurote procedure. 

Because of different coefficient of therm4 expansion. soft metal 
housings require special fits hosed on bearing operating tempero- 

WCS. Also, steel sleeving may be oecessory to prevent the tendency 
to “pound out.” 

FAG110 



‘.. MOUNTING FAG TAPERED B@RE 
. . SPHER,cAL RbLLER BLARiIJGS 

- -- 
1. Thoroughly clean shoft end housing. check for dimensional feelers over or under the rollers. Do not roll over the feelers. 

OECWOE~, and remove any burrs. etc. 5. Determine the beoring bore diameter in millimeters flost 2 digits 

2. unwrap beoring ond on larger size bearings remove the prelood of the beoring x 5 equals the bore diameter). Look in the chart 

shim. To remove shim. rotate one ring relative 10 the other until below ond determine the “Reduction of Internal Cleoronce”. 

shim is between rollers and slide it out. 6. Subtract the value found in Step 5 from the measurement mode 

3. Place bearing into position to be mounted before meosuring in Step A. This equolr the mounted cleoronce. 

cleoronce but do not drive onto toper. If beoring is o different 7. Drive the bearing up the roper. checking the cleoronce frequently. 
temperature ollow it to sit until oil ports ore opproximotely the until it is reduced down to Ihe proper mounted cleoronce (votue 
same fempEro~“re. colculoted in Step 6). 

A. Using feeler gages, meo~~e the cleoronce between both rows of 8. Secure beoring on the tape; with on oppropriole locking device. 
rollers ond the outer ring. Use o gently sowing oc:ion to slide the 

REDUCTION IN RADIAL CLEARANCE OF TAPERED BORE SPHERICAL ROLLER BEARINGS 

Bore 

d 

Reduction 

In Radio1 

Cl*OrOnCe 

Axial Displacement Axial Displacement 

‘On 1 : 12 Taper On 1 : 30 Taper 

MM 0.0001 On The Shaft 

O”W incl. Inch Inch 

40 50 12 14 

50 65 14 16 

65 .80 16 20 

80 100 20 24 
100 120 22 26 

120 140 24 28 .037 - .043 .Odl - .047 ‘.092-.108 .ld2-.I18 

140 160 28 34 .043 - .051 ,047 - .057 .108-.128 .118-.I41 

160 180 30 36 .045 - .055 .05 1 - .059 .112-.138 .128--.148 

180 200 34 39 .051--061 .057- ,065 .128-.154 .141-,163 

200 225 39 45 .061- .069 .065 - .075 .154-.171 .163-.187 

225 250 41 49 .062 - .075 .069 - .080 .157-.187 .171--203 

250 280 47 55 .073 - .085 .077 - .089 .183--.213 .193-.222 

280 315 51 59 .079-.09l .083 - .098 .197-.226 .207-.246 

315 355 i9 67 .087-.102 .098-.106 .217--.256 .246--.266 

355 

400 

450 

500 

560 

630 

710 

800 

900 

ei,j 

1000 

1120 

.020-.02l 

.021 - .026 

.026-,031 

.031’- .037 

,033 - .039 

.024 - .028 .049 - .055 .059 - ,069 

.028 --:030 _ . ..055--..063 ‘-;069- .d75 

.030-..035 i .063 --:079 -.’ 

.035---.041 .: ..079.--092 

.039+045 -083 1.098’ 

,075 .08.9 - 

.089 .lD2 - 

‘-.098-.112 

400 63 75 .096-.I14 .099-.118 ,242 -.285 .252-.295 

A50 71 83 .104-.I26 .112 -.130 .256-.315 .280-.325 

500 79 95 .120-.144 .124-.148 .299 - .354 .311-.370 

560 87 106 .130-.161 .138--.165 .325--.400 .344--.413 

630 98 118 .15D-.177 .153-.185 .374-.443 ,384 - .462 

710 114 138 .173-.209 .177-.213 .433 - .521 .443--531 

800 130 157 .197--236 .200--.244 .492 - S90 .501-.610 

900 142 177 .216-.268 .220 - .272 .53 1 - .669 .551- .679 
1000 157 197 .236 - .295 .244- .303 .591 - .738 .610 - .758 

1 I20 

1250 

173 

189 

5 

217 .260- .327 .268-.331 .649 - .808 .669--827 

236 .283 - .354 .291 - .362 .709 - .886 .728 - .906 

! 
On The Sleeve On The Shaft On The Sleeve 

Inch Inch Inch 

lilt-AG 



. . 
GENERALCONVE~IOi’d TABLES 
Items marked l are reference SI Units. 
Items marked ** are both Current Metric (c.g.s) and SI Units. 

To conv=rt from to aultiply by 

AREA 

ENERGY AND POWER 

BI” toot.po”“ds ?78.2 
RI” ‘,*“I.* 1055.87 -._ 
etu DCI mtn. ho,s.DOW.r 0.02358 
Calori.s ~j0”l.’ 4.1900 
ergs (dyne.c=nt,m.t=rsl ‘,0”l.’ 0.0000001 
too, pO”nds Gtu 0.001285 
foot oovnds ‘,o”l.r 1.3558 
roe, DO”“dS **kllogr~ln-ln.t.rs 0.13826 
il-lbD.1 mtn. n01s.p*w.1 0.0000303 
II-lb DC, sec. hors.+xJw.r 0.00182 
ho,s.llOW.r Bl” 0.1 ml”. 42.41 
no,s.oOw., (,-lb P.1 min. 33.000. 
hOlS.pOW.l fL.lb D.1 sec. 550. 
ho,s.rrow.r kllOWatts 0.7457 
*,,00,am.m.t.1* lOO,.PX”*S 7.2330 -_ 
*,loWa,t-ho”” ‘foul.r 3.600.000. 
watt-ho”” *,*“I.’ 3.600.00 
“~,,-‘.C*“d’ f)O”l.S 1.0000 

FLOW 

cubk letl per mtn. *‘cubic met.” Per PX. 0.0004719 
C”blC t.., *.1*.c. l *C”blC m.t.1, p.1 S.C. 0.02832 
cubic yard* -2.1 min. **C”b,C mst.rs P.1S.C. 0.01274 
oa,,o”r,ml”“,. **c"bk meter’ P.’ S.C. 0.0000631 
p.llO”S/~l”“t* 
FORCE 

dyne (gram-cm/sec2) 
kIlogram-force 
ounc..fore. 
pound-tort. 

LENGTH 

*'c"blc met.,' PW hr. 0.22716 

l “.wlo” (NJ 0.000010 
*newton (N, 9.8066 
‘newton IN) 0.2780 
‘newton(N) 4.4482 

centimeters inches 0.3937 
c.nllm.t.,* “a,*’ 0.01094 
l..l I”Ci7.S 12.0 
t..t **ln.t.1, 0.30481 
ft., YlldS 0.333 
,“Ch.S ~.“tl~.t.lS 2.540 
1”Ch.S 
Inthe, 
l”CheS 
l”Ch.S 
~ 
kIIom0tWS 
k,lOlIl.t.,S 
*IlO~.,.,S 
*,,*m.,e,, 

*‘lnet.,s 
l ~lnetc,s 

microns 
~lClOllS 
6iTl.r (stat”,.) 
mllet miles (statute) 
nlll.l miles (statute) 
miles fstatwr, miles (statute) 
rnll.S ,mut rnll.S (nautical) 
mllss ,nr”tlc.l) mllss ,nr”tlc.l) 
m,,., (nautkrt, 

,I I 
L~met=rs 
Yard, ~.._. 
Y~,dS Yard, 
yards :....a. Ylld’ 

reet 
**rn.t.,s 

microns 
**lnlll,ln.t.rs 

yar*s 
lest 
mll., (nautical) 
mites (statute) 
yarcts 
,..t 
yards 
tncnes 

**fn.t.1* 
tect 

~l,,omcf”f 
‘*,n.ters 

varc)s Yllc)’ 
ret, *et 

.**,tom.t.r. **kI,ometers 
l l ln*t.,s 

,“Ch.S 
l *nl*,.1* 

, t 
Et Im* i.2 Or’ 
,“Ch.S 

l *ln.t)(*- 

0.08333 
0.02540 

25.400. 
25.400 

0.02778 
3,261. 

0.5336 
0.6214 

1.094. 
3 2809 
1:0936 

00035a 
o:h 

5.280. 
1.6093 

1.609.34 
1.760. 1.760. 
6.086 6 080 2 

’ I:8520 I:&20 
1,652.0 

00X937- 
s:ozsr 

91.44 
3.0 

363.: 
0:9144 

Conversion units are in alphabetical order. 
‘0 co”“.,, f ram I 10 

- 
,’ 

PRESSURE . 

dynes per ‘4. cm. *parcats 0.1000 
grams per cu. cm. at. PC, CY. in. 0.5780 
k,lograms PC’ ‘4. cm. po”“as per sq. I”. 14.223 
klloglamr Per’*. cm. +pISCIIS 98.066.5 
kilograms per SC,. met.1 -PaSCaIs 9.8066 
*Ilograms Per ‘4. m.4.r pounds per ‘4. ft. 0.2046 
*Ilo.,ams *.r *a. m.t.1 1.8433 
kllo~rams &dr CY. meter 

pa”“** Per so. Yd. 
~o”n*s D.1 cu. I,. 0.06243 

OYnCes per cu. I”. 
pound, per cu. fl. 

yaml cu. cm. 11.300 
*‘k,logramr D.1 EY. met.1 16:019 

DOU”dS P.1 14. If. ~*kllo9rarns per ‘9. m.t.r 4.8624 
poun*s per ‘cl. I,. YlaSt3S 47.880 
~ou”as per sq. I”. kllogrmns per sq. cm. 0.0703 
pounds per sq. I”. *p~SCIIS 6.894.76 
P*“nd’ p=’ ‘4. y-d. **kilogramS per St,. “I=,=, 0.5425 ___._ ____ ---- 
VELOCITY 

feet per minute * *,fl.t.rs per sec. 0.00506 
teet per second **ln.,.rs PC’ sec. 0.3048 
,nch.s per second * *m.t.~P~ sec. 0.0254 
kilomettrs oer hoUri *ln.,.,* per sec. 0.2778 
k”O,S l 9ntters per sec. 0.5144 
ml,.’ per hour **rntttrs per sec. 0.4470 
m,,., per minute l vntttrs per sec. 26.8224 ---- -_-_ .-.-- -- 
VOLUME 

cubic ~.“,lm=,.r~ cubic inches 0.06102 
cubic ft.1 cubic inches 1.726.0 
cubic lest ‘*cubic meters 0.0283 
Cubic le., C”biC yarclr 0.0370 
C”b,C tee: gallons 7.481 
cubic feet l,,.‘, 28.32 
C”b,C feet 9”arts 29.9222 
cubic Inches cubic c.“tim.ters 16.39 
c”b,c inches cubic ,eet 0.0005787 
wbk Inches **cubic meters 0.00001639 
cubic inches liters 0.0164 
CUblC l”Ch.S gatlo”s 0.004329 
cubic lncnes O”UtS 0.01732 

l c”blc m.t.l~ Cubic feet 35.31 .’ 
*CYblC m.t.1, cubic inches 61,023. 
*c”b,C m.t=rs Cubic yards 1.3087 

C”blC Yal*s CUblC feet 27.0 
cubic ;.rds l l C”blC metars 0.7641 
gall*“’ C”blC feet 0.1337 
gall*“’ cubic inches 231.0 
gatlons l *C”blC m.,.rs 0.003785 
gallo”s l,t.,r 3.785 
gall*“’ Cl”~llS 4.0 
llttrs cubic teet o.o3sn- 
ll,.lS cubic inches 61.017 
,l,.,S galtons 0.2642 
tit.,, lltnts 2.1133 
,,,.” quarts 1.057 
liters l *c”~,c me,.‘, 0.0010 
pints **c”b,c metcrl o.oo4m 
Dints ,,t.rs 0.4732 
PI”,, 4”i)l,S 
Cl”CdlS cvmc teat 
quarts C”blC ,“c~.s 
q”lltS **c”b,c met.,’ 
qUaIt* gallons 
9uarts liters 
~“?I’,’ pints 

0.50 
ooxtm- 

57175 
0.0009464 
0.25 
0.9464 
2.0 

WEIGHT 

grm-6 ***ttograms 0.001 
wsms 0”“CCS 0.03527 
;r*lns PO”“dS 0.002205 

‘twograms OU”CeS . 7 
**llograms Po”“*s 2.2046 

0”“C.S p,Z.lt-l* 26.35 
0”“C.S ***ltoar.ms 0.02035 
0”“CCS PO&d’ 0.0625 
pounds grwns 453.6 
pounds l *ktlog’ams 0.4536 
OO”“dS 

TEMPERATURE 

0”“CDS 16.0 

‘F=hrenhait = 9/5 ‘Centigrade +32 
*Centigrade - 5/9 (’ Fahrenheit -32) 
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2,4 8 16 

Ill6 

3/16 

51 16 

7116 

3116 

Ill6 

3116 

5116 

32 

1132 

3/64 --- .046975 
.062500 

5164 -.- .078125 

3/32 .093750 
7164 -- JO9375 

5132 

.125000 
9/64 -- 

‘::::z 

1164 -----..171875 
.1975w 

7/32 
1 

I 

3164 - - 203125 
.219750 

-S/64 .234375 

.25OOOo 
17/64 -.- .26X25 

9132 
I 

.281250 
19/64 - .296875 

.312SCQ 

2 
11132 

!I/64 -- .328125 
.343750 

2 

2 

‘3164 ----359375 
.375000 

5164 --.390626 

IX32 
2 

.406250 
7164 -. --.-. .421875 

2 
!5/32 

.437500 
g/64 ---.453125 

.469750 

3 1164 - - .404375 
sooooO 

?I32 
3. 

3! 

3164 -‘- .515625 
S31250 

5164 ----S56875 

3; 
.562xX) 

r/64 --S78125 

9132 
38 

593760 
1164 --- .609375 

.62%00 

4 
!ll32 

1164 .. --. .640625 
.656250 

4. 

41 

3164 -- -.--.671875 
.6875w 

5164’ -- .703125 

3132 
4: 

.718750 
7164 - - .734375 

45 
5132 

.750000 
1164 --‘-.765625 

.781250 

51 !/64 -.- .796875 
.812500 

1132 
53 

5s 

1164 -- .8268121 
a43750 

,164 --.8s937s 

57 

b/32 
59 

w -- :EZ 

.906280 
164 -‘-.921675 

.937sw 

61 
:I32 

I@ --.953125 
.9se.?80 

63 161 --.91)4376 

1 INCHE! 

.039370 

.078740 

.118110 

.157480 

.I96950 

.236220 

.275591 

.314961 

.354331 

.:393701‘ 

.433071 

..472441 

Sll811 

.551181 

.590551 

.629921 

.669291 

.708661 

.749031 

.787402 - 

.a26772 - 

.a66142 - 

.904512 - 

.944882 - 

.9n4252 - 

MM MM INCHES 

1.02362 
1.06299 

-T.;900 
I.5675 
1.9844 

-2 
2.3812 
2.7781 

-3 
3.1750 
3.5719 
3.9688 

-4 
4.3656 
4.7625 

-5 

:::::: 
5.9531 

-6 
6.3500 
6.7469 

. 7 
7.1438 
7.5406 
7.937s 

-a 
a.3344 
8.7312 

9 
9.1281 
9.5250 
9.9219 

- 10 
10.3168 
10.7156 
- 11 
11.1125 
ll.5094 
.1.9062 
-12 
2.3031 
2.7000 
- 13 
3.0969 
3.4938 
3.8906 

4%7, 
4.6844 

5!&l2 
5.4791 
5.9750 
16 

16.2719 
6.6688 
-17 
7.0656 
7.4625 
7.8594 
.18 
6.2562 
8.6531 

9!koo 
9.4469 
9.8438 

Of:406 
D.6375 

5344 
1.4312 
1.8291 
22 
1.2250 
2.6219 
23 

::::g 
I.6125 

Eo94 
1.6062 
25 
LOO31 

2% 

:: 

:: 
33 

:: 

:; 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

2 
53 

z 
56 
57 

:9” 
60 
61 
62 
63. 
.6”: 
66 

‘. 67 
‘68 
69 
70 
71 
72 

:: 
7s 
76 

:: 
79 
80 
8”: 
83 
84 

8”: 
87 

:: 
90 
91 

:: 

9’: 

9’; 
96 
99 

:ti 
120 
130 
140 
150 
160 
170 
100 
190 
200 
210 
220 
230 

1.10236 
1.14173 
1.18110 
1.22047 
1.25984 
1.29921 
1.33658 
1.37795 
1.41732 
I.45669 
1.49606 
1.53543 
1.57480 
1.61417 
1.65354 
1.69291 
1.73226 
1.77165 
1.81102~ 
1.85039 
1.98976 
1.92913 
1.96850 
2.00787 
2.04724 
2.06661 
2.12598 
2.16535 
2.20472 
2.24409 
2.28346 
2.32283 
Z.36220 
2.40157 
2.44094 
2.48031 
2.51969. 
2.55906 
2.59943 

‘2.63780 
2.67717 
2.71654 
2.75591 
2.79528 
2.63465 
2.87402 
2.91339 
2.95276 
2.99213 
3.03150 
3.07067 
3.11024 
3.14961 
3.18898 
3.22835 
3.26772 
3.30708 
3.34646 
3.39585 
3.42520 
3.46457 
3.50394 
3.54331 
3.58268 
3.62205 
3.66142 
3.70078 
3.74016 
3.77953 
3.81990 

::EE 
3.93701 
4.33071 
4.72441 
5.11811 
5.51181 
5.90551 
6.29921 
6.69291. 
7.09661 
7.48031 
7.07402 
6.26772 



TEMPERATURE TABLES 

22.78 9 
22.22 8 
21.67 7 
2L.1, 6 --._ 

- 20.56 - s- 
20.00 4 
19 44 3 
1889 2 
18 33 1 -- 

- 17.78 0 
17.22 + 1 
16.67 2 
16.11 3 
15.56 4 --.- 

- 13.00 + 3 
14.44 6 
13.89 7 
13.33 8 
12.78 9 -- --.- - _____ 

- 12.22 + 10 
11.67 I1 
11.11 12 
10.56 13 
10.00 14 ------ 

- 9.44 + 15 
8 89 16 
8.33 
7.78 
7.22 19 _.-.-__ 

5.00 23 
4.44 24 

- 3.89 + 25 
3.33 26 
2.78 27 
2.22 28 
1.67 29 

- 148.0 
139.0 
130.0 
121.0 
112.0 ..-_ - 

- 103.0 
94.0 
85.0 
76.0 
67.0 

- 58.0 
SO.4 
50.8 
47.2 
43.6 -..- 

- 40.0 
36.4 
32.8 
29.2 
25.6 - _. 

- 22.0 
18.4 
14.8 
11.2 

7.6 
- 4.0 

2.2 
0.4 

+ 1.4 
3.2 -_- 

+ 5.0 
6.8 
8.6 

10.4 
12.2 -- 

+ 14.0 
15.8 
17.6 
19.4 
21.2 -- .- 

+ 23.0 
24.8 
26.6 
26.4 
30.2 -_-__ 

+ 32.0 
33.8 
35.6 
37.4 
39.2 .-- 

+ 410 
42.8 
44.6 
46.4 
48.2 - --- 

+ 30.0 
51.8 
53.6 
55.4 
37.2 

- 39.0 
60.8 
62.6 
64.4 

- 66.2 -- 
+ 68.0 

69.8 
71.6 
73.4 
75.2 .--- 

+ 77.0 
78.6 
80.6 
62.4 
64.2 

Degrees Centigrade (“C) vs Degrees Fahrenheit (OF) 
i 

“C 

BASE 
TEMP 

F or ‘C 

m 
0.56 
0.00 

+ 0.56 
1.11 _-_ - 

+ 1.67 
2 22 
2.78 
3.33 
3.89 ---- 

t 4.44 
5.00 
5.56 
6.11 
6.67 

c 
31 
32 
33 
34 

+35 

:; 

z 
c 

41 
42 
43 
44 

t 7.22 t 43 
7.78 46 
9.33 47 
8.89 48 
9.44 49 

+ 1o.w 
10.56 
11.11 
11.67 
12.22 

+ 12.78 
,333 
13.89 
14.44 
13.00 -.--- 

+ 15.56 
16.11 
16.67 
17.22 
17.78 

+ 55 
36 
57 
38 
59 

+ 60 
6, 
62 

z: 

+ 18.33 
18.83 
19.44 
20.00 
20.56 -- 

+ 21.11 
21.67 
22.22 
22.78 
23.33 --.- 

+ 23.89 
24.44 
25.00 
25.36 
26.11 -. 

+ 26.67 
27.22 
27.70 
28.33 
28 89 -.-- 

+ 29.44 
30.00 
30.56 
31.11 
31.67 -- 

+ 32.22 
32.78 
33.33 
33.89 
34 44 

+ 63 
66 
67 
68 
69 

t 70 
71 
72 
73 
74 

t 7s 
76 
77 
78 

19 
+ 80 

81 
82 
83 
84 

+ 35.00 
35.56 
36.11 
36 67 
37.22 

t 37.78 
38.33 
38.89 
39.44 
4ci:m 

+ 83 
86 
87 

ii -.- 
+ 90 

;: 
93 

94 
+ 93 

96 

z: 
99 

+100 
101 
102 
103 
104 

zG5 
87.8 
89.6 
91.4 
93.2 -- 

t 93.0 
96.8 
98.6 

loo.4 
102.2 -.-. .- 

Cl040 
105.8 
107.6 
109.4 
111.2 -. 

e113.0 
114.8 
116.6 
118.4 
120.2 

c 122.0 
123.8 
125.6 
127.4 
129.2 --- 

Cl31.0 
132.8 
134.6 
136.4 
138.2 L- 

t140.0 
141.8 
143.6 
145.4 
147.2 

c149.0 
1 SO.8 
152.6 
154.4 
156.2 

riii.0 
159.8 
161.6 
163.4 
165.2 -- 

1167.0 
168.8 
170.6 
172.4 
174.2 --.- 

bl76.0 
177.8 
179.6 
181.4 
183.2 -._-_ 

k 183.0 
186.8 
188.6 
190.4 
192.2 --. 

1194.0 
195.8 
197.6 
199.4 
201.2 _-_- - 

1203.0 
204.8 
206.6 
2064 
210.2 

-212.0 
213.8 
215.6 
2174 
219.2 

T 

+40.56 
41.11 
41.67 
42 22 
42.78 --- 

+ 43.33 
43.89 
44.44 
45.00 
45.56 TXi i 
46.67 
47.22 
47.78 
48.33 -- 

+ 48.87 
49.44 
5O.W 
50.56 
51.11 

t 51.67 
32.22 
52.78 
53.33 
53.89 ---. 

t 54.44 
35-w 
55.56 
36.1, 
56.67 

t 57.22 
57.78 
58.33 
38.89 
63.44 .- ..- 

+ 60.00 
60.56 
61.1, 
61.67 
62.22 

t 62.70 
63.33 
63.89 
64.44 
65.00 ----- 

t 63.56 
68.33 
71.11 
73.89 
76.67 __ . ..--_ 

t 7944 
82.22 
05.00 
87.70 
90.36 _._ -_ 

t 9333 
96.11 
98 BY 

101.67 
104.44 _ -_- 

t 107.22 
110.00 
112.78 
11356 
118.33 -.--.-_ 

tItl.11 
123.89 
126.67 
129.44 
132.22 _. ---.-- 

+135.00 
137.78 
14o.s 
143.33 
146.11 

r. 

I 

.- 

..-_ 

BASE 
lEMP r BASE 

TEMP. 

Tiz 
106 
107 
108 
,OS _-. 

+ 110 
Ill 
112 
113 
114 -- .- 

+ 115 
116 
117 
118 
119 -. .- 

+ 120 
121 
122 
123 
I24 -.__ 

+ 123 
126 
127 
128 
129 _--_ 

+ 130 
131 
132 
133 
134 ---_ 

+ 135 
136 
137 
138 
139 _-. 

+ 140 
141 
142 
143 
,4* _-._ 

l 145 
146 
147 
148 
149 -.. _ 

+ 130 
155 
160 
165 
170 -.- ._ 

+ 175 
180 
185 
190 
195 _-.. - 

+ 200 
205 
210 
215 
220 

r.225 
230 
233 
240 
245 

+2&i 
tss 
260 
263 
270 --._ 

+ 275 
280 
285 
290 
295 

+221.0 
222.8 
224.6 
226.4 
228.2 __ 

+230.0 
231.8 
233.6 
235.4 
237.2 ..--- 

+239.0 
240.8 
242.6 
244.i 
246.2 --- 

+248.0 
249.8 
251.6 
253.4 
255.2 -- 

+257.0 
258.8 
260.6 
262.4 
264.2 

+266.0 
267.8 
269.6 
271.4 
273.2 --.- 

t273.0 
276.8 
278.6 
280.4 
282.2 

+2a4.0 
285.8 
287.6 
289.4 
291.2 

t293.0 
294.8 
296.6 
290.4 
300.2 -. 

t 302.0 
311.0 
320.0 
329 0 
338.0 

t347.0 
356.0 
365.0 
374.0 
383.0 

t 392.0 
401.0 
410 0 
419.0 
428 0 

t437.6. 
446.0 
455.0 
464.0 
473.0 

T482.0 
491.0 
500.0 
509.0 
318.0 ---.-. 

+527.0 
536.0 
545.0 
334.0 
563.0 

- 

_ 

_- 

. 

_ 

- 

_. 

+ 148.89 t 300 
151.67 305 
154.44 310 
157.22 

r 

315 
160.00 320 ----- -_ 

t 162.78 t 325 
165.56 330 
168.33 335 
171.11 340 
173.89 345 .--_-.. 

+ 176.67 
. . . . .._ t--j;b- 

179.44 355 
182.22 360 
183.00 

t 

365 
187.78 370 ---. _ 

+ 190.56 t-i73’. 
193.33 380 
196.11 385 
198.89 ! 390 
201.67 395 ___- . .._ 

t 204.44 + 400 
207.22 405 
210.00 410 
212.78 415 
215.56 420 --_- ----. 

+218.33 t 425 
221.1, 430 
223.89 435 
226.67 440 
229.44 445 __---_--... 

t232.22 t 450 
235.00 45s 
237.78 460 
240.36 465 
243.33 470 -_---.- 

+246.11 + 475 
248.09 480 
251.67 483 
254.44 490 
257.22 495 

+260.00 t 500 
262.78 505 
265.36 310 
268.33 515 
271.11 320 ____ -- .._._ 

t273.89 t 525 
276.67 530 
279.44 535 
282.22 340 
285.00 343 _ _ - ._ _ - - - . . 

t287.78 + 550 
290.56 555 
293.33 360 
296.11 565 
298.89 370 

;3&57 + 575 
304.44 
307.22 2 
310.00 390 
312.78 593 -.. - ..-. 

t313.56 + 6’M- 
318.33 605 
321.11 610 
323.89 615 
326.67 620 ------.--- 

+329.44 t 625 
332.22 630 
335.00 635 
337.78 640 
340.56 64 -_-_-.-.-.-. -._ 

t 343.33 + 6% 
346.11 655 
348.89 660 
331.67 665 
354.44 670 

+572 
Sal 
590 
599 
608 

+617- 
626 
635 
644 
653 . I.__. 

t662 
671 
680 
689 
698 -_. _._ 

t707 
716 
723 
734 
743 _._- 

t752 
761 
770 
779 
788 

t797 
806 
815 
824 
833 _.- 

+B42 
851 
860 
869 
878 . _.. -. 

t887 
896 
905 
914 
923 

t932 
941 
950 
939 
968 _.. .-. 

c977 
986 
993 
1004 
1013 . . . _ 

t 1022 
,031 
1040 
1049 
1038 

t 1067 
1076 
1083 
1094 
1103 

tiiii 
1121 
1130 
1139 
1146 

Cl157 
1166 
1173 
1184 
1193 

t 1202 
1211 
1220 
1229 
1238 

+357.p2 
360.00 
362.78 
365.36 
368.34 

-:371.11 
373.89 
376.67 
379.44 
382.22 -._ 

t3as.06 
387.78 
390.36 
393.33 
396.11 --- 

+398.89 
401.67 
404.44 
407.22 
410.00 _--- ..- 

t412.78 
413.56 
418.33 
421.11 
423.89 -..-. - 

+426.6? 
429.44 
432.22 
435.00 
437.78 

+440.36 
443.33 
446.11 
448.89 
451.67 _ _ - 

t454.44 
457.22 
460.00 
462.78 
465.56 

t468.33 
471.11 
473.89 
476.67 
479.44 _-.-_-- 

t 482.22 
48.500 
487.78 
490.56 
493.33 

TGXi 
498.89 
501.67 
504.44 
507.22 

+310.00 
312.78 
515.56 
518.33 
521.11 

t523.8i 
526.67 
329 44 
532.22 
335.w 

-+ 53j.ji 
565.56 
593.33 
612.11 
648 89 -. 

+676.6i 
704.44 
732 22 
760.00 
815.36 

BAsE 
TEMP 

F or ‘1 

rcz 
680 
685 
690 
695 

t 70” 
705 
710 
715 
720 

+. 725 
730 
735 
740 
765 --- 

+ 750 
755 
760 
765 
170 ,_- ..- . 

t 775 
780 
785 
790 
795 

+-aoo 
805 
810 
015 
820 _-._- 

+ 825 
630 
835 
840 
845 _.- 

t 850 
855 
860 
865 
(t?O 

+a75 
880 
885 
690 
893 

5 5% 
903 
910 
91s 
920 -- 

t 92s 
930 
93s 
940 
94s _-- 

t 930 
95s 

965 
970 . ..- 

+ 975 
980 
985 
990 
995 --- 

+1000 
1050 
1100 
1130 
1200 _.--- 

t 1230 +2202 
1300 2372 
1350 2462 
1400 2552 
1300 2732 

+1742 
1751 
1760 
1769 
1776 ---. 

t 1787 
1796 
1805 
1814 
1823 -- 

+ 1832 
1922 
2012 
2102 
2192 

C 

+1241 
1256 
1265 
1274 
,283 _._- 

+1292 
,301 
,310 
1319 
,328 -.- 

t1337 
1346 
1335 
1364 
1373 -. 

+ 1382 
1391 
1400 
1409 
1418 __-- 

t 1427 
1436 
1445 
1454 
1463 

Cl472 
1481 
1490 
1499 
1308 - .- 

+1517 
1326 
1535 
1544 
1553 

+13s2 
1571 
1380 
1589 
1598 

+I607 
1616 
1623 
1634 
1643 -- 

+ 1652 
1661 
1670 
1679 
168% ___- 

+ 1697 
1706 
1715 
1724 
1733 

-. 
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Degrees 
Engler 

t 2; 
1.34 

f 286 
1.40 

1.42 
1.44 
1.46 

t :Z 
1.55 

1.60 
1.65 
1.70 

f :% 
1.85 

1.90 
1.95 
2.00 

2.1 

$2 

$:4 
2.6 

2.7 

22:: 

Saybolt- Redwood- 
seconds -seconds 

39.3 
40.0 
.40.6 

4 1.3 

IhS 

36.6 
37.2 
37.8 

$E 
44:9 

38.3 
39.0 
39.7 

45.5 
46.3 
48.2 

:i:; 
42.5 

50.0 

55% 

44.1 7.41 
45.8 7.99 
47.4 8.55 

5:; 
59:6 

“5;; 
52:4 

61.6 

Ei 

54.0 
55.7 
51.4 

69.1 
72.9 
76.7 

EE 
6712 

80.4 
84.1 
87.7 

70.4 

3% 

91.3 79.8 
94.9 
98.6 

82.9 
86.0 

102 
110 
117 

28 
101 

Centi- 
.stokes 

2% 
.4.38 

Degrees. -Saybolt- 
Engler . seconds 

3.6 - 

‘2: 

2:;‘. 

I38 

5.3 1 

ii:% 

6.01 
6.25 
6.84 

4.8 

::: 

;.5 

9.11 

E 

23 
11:8 

12.8 

fd”:f 

% 
17:6 

18.5 
19.4 
20.3 

21.1 

%42:2 

I 
.L 

- 
Redwood- 
seconds A- 

. . 
:2 
121 

1.45 
152 
159 

t:: 
190 

208 

s4235 
t:: 
216 

% 
295 

z:: 
347 

381 
415 
450 

Z% 
554 

431 
462 
492 

588 523 
623 555 
657 584 

692 
760 
830 

% 
1037 

L 

800 198 
862 213 
923 228 

- 

.4 

.. Centi- 
stokes 

- 31.1 
32.7 
34.2 

SE 
41.3 

45.2 

45% 

56.7 

66:: 

%-i 
7519 

!E: 
98.7 

:P: 
122 

E 
144 



FAG Bearings Corporation 
118 Hamilton Avenue, 
p.0. Box 811, Stamford, CT 06904 
Phone (203) 327- 1960. TWX 7 1 o-474-089 1 
Telex 96-5934, Cable FAG USA 
Plant-Joplin, Missouri 
Warehouses in Stamford, Connecticut; 
Jopiin, Missouri; and Los Angeles, California. 

Sales OfficesMlarehouses 
Atlanta. GA 
Charlotte, NC 
Chicago. IL 
Cleveland, OH 
Detroit, MI 
Houston, TX 
Joplin, MO 
Los Angeles, Cq 
Stamford, CT 

. 
. 

(404) 934-9420 
(704) 542-9849 
(312) 378-2011 
(2 16) 234-6000 
(313) 967-2670 
(7 13) 240-0234 
(417) 781-3600 
(2 13) 268-3653 
(203) 327-l 960 

FAG Distribution: 
U.S.A. and Canada. 

F,!& %iiiiiijj kiikd 
(Headquarters and Plant) 
P.O. Box 640,801 Ontario Street 
Stratford. Ontdrib NSA6T2 
Phone (5 19) 27 l-3230 
Telex 069-55118 Cable CANFAG 

Sales Officesiwarehouses 
Edmonton, Alberta 
Hamilton, Ontario 
Montreal, Quebec 
Stratford, Ontario 
Sudbury, Ontario 
Toronto, Ontario (Don Mills) 
Truro, Nova Scotia 
Vancouver, B.C.. 
Winnipeg, Manitoba 

(403) 465-012 1 
(416) 5454355 
(514) 735-6326 
(519) 271-3230 
(705) 560-0720 
(4 16) 446- 1979 
(902) 895-9295 
(604) 294-8584 
(204) 633-6970 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan -Volume 3: Pilot Plant Operation Plan 

. 

Franklin Environmental Services 
Gravel Separation System 
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Gawk Hydraulic Testing latunmy 
is aoaihbkfor mntmct t&g ofsluny 
and pipeline mmpantnls. 

Slurry 
Thinh=Tank, 

At CIW Industries, we love complex, brain- 
teasing slurry system problems. In fact, since our 
founding in 1891, we’ve learned our most valu- 
able lessons through down-and-dirty applications 
that have taken us around the globe, wherever 
mining, dredging and industrial companies 
demand systems that expand the limits of 
slurry technology 

Along the way, we’ve compiled the world’s 
largest database on slurry systems, a source of 
knowledge and experience used to discover your 
problems before they arise, prescribe practical 
solutions and ensure long, reliable service in 
the field-where it counts. 

That’s because we’re much more than a 
manufacturing facility. We’re application engineers 
who understand slurry pumps and slurry pump- 
ing systems: How to design them. How to 
troubleshoot them. How to improve them. 

So go ahead, bring us your most challeng- 
ing dilemmas. As a subsidiary of KSB AC of 
Frankenthal, Germany, a global pump and valve 
manufacturer, we have the infrastructure to 
handle the situation. 

-’ 

.P 
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n Problem: 
in implementing their new 

hydrotransport technology, a syn- 
thetic crude oil production company 
in Canada wanted to move oil sands 
to processing plants kilometers away 
from the mines via pipelines instead 
of on tradiional conveyor belts. 

: n Solution: 
Using our experience in 

pumping slurri~ long distances 
in florida’s phosphate mines, we 

: helped the company design a 
/ system based on special all-metal 
/ pumps made of Casite* wD28G, 
/ our proprietary, abrasion-resistant 
’ high-chromium whii iron. 6y 

placing three of these pumps, 
which pass four-inch (to-centimeter) 

i 
solids, in a series, the company 
pumped the oil sands to the plant 

/ and saved significantly on each 
I barrel of oil they processed. 
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n Problem: 
When a Cennany-based dredge 

designerandbuilderwithmorethan -- 
120yearsof experie~cCwantedt0 .’ ..’ . 
advance the state of dredging tech- 

.’ 

nology, they asked GMT Industries 
to design the hydraulics for a new 
standard range of dredge pumps 

H Solution: 1, 
Using their experience in dredge 

pump technology, GMT designed a line 
of ei@ dredge pumps by maxim’ting 
the elements critical to a dredging 
environment then balancing these for 
optimum performance. These dredge 
pumps, which operate at up to 90 
percent efticiency, are revolutionizing 
dredging technology. 

CIW leads the industry in the design of heavy- 
duty slurry pumps, because our designs are based 
on solid test data, not just theory. 

Using state-of-the art hydraulic and mechanical 
design programs, GM% designers create two and 
three-dimensional finite-element models that dup- 
licate the flow of slurry within a pump. And they 
use Clw’s proprietary Slysel Computer Program 
to assess Newtonian liquid, settling slurry and non- 
settling slurry pipeline systems. The information 
gathered through these programs and through 
hundreds of lab, hydraulic and wear tests results 
in superior product development. 

GIW pumps offer higher efficiency, longer 
wear life and greater mechanical reliability. What 
does this mean to you? Pumps and systems that 
sustain production, decrease downtime and 
improve energy efficiency. 

d 
:.- 
c. 
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w Problem: 
The phosphate indusby had 

long needed an alloy witb combined 
corrosion-abrasion resistance to 
increase the life of the pumps 
in their phosphoric acid plants. 

n Solution: 
After years of research, GMf 

metallurgists developed Casite’ 
T9OG, a super-alloyed white iron 
that handles pH levels below three 
and offers optimum abrasion rek 
tance. Thii material is increasing 
the service life of pumps in phos- 
phoric acid plants by four to tive 
times, thereby reducing operating 
costs significantly. 

How do we select the proper materials for your 
pumps? Carefully. Thoughtfully. Scientifically. That’s 
because the key to long life lies in matching the 
material to the application. And in controlling the 
manufacturing process, where the all-important 
microstructure is developed. That’s why our on-site 
Metallurgical Laboratory works with manufacturing 
personnel to: 

n Conduct chemical evaluations on incoming 
melting stock for each heat. 

W Analyze the chemistry of the molten metal. 

n Oversee heat treatments. 

n Evaluate test bars. 

n Perform failure analyses of metallic and 
non-metallic materials. 

The knowledge gained from these tests, com- 
bined with that garnered in our research and devel- 
opment laboratory, led to the development of 
GIVV’s proprietary line of Casite” white irons. With 
their balanced chemistry and controlled processing 
these heat-treated, high-chromium alloys will with- 
stand your most rigorous abrasive, corrosive and 
combined field conditions. 

Page 5 



Gravetown, Georgia, USA, manufariuringftilig 

In CM% two manufacturing facilities, 
located in Grovetown and Thomson, Ca., teams 
of employees cast, machine and assemble gray 
iron, ductile iron, white iron and elastomer pumps. 
Their largest pour capacity of 50,000 pounds 
(22.000 kilograms) yields a finished casting 
of 33,000 pounds (14.400 kilograms). 

Together these facilities cover 300,000 square 
feet (28.000 square meters). They operate under 
a quality system certified to lSO-9001 standards, 
which means that GIWs manufacturing process 
has been analyzed and formalized-from begin- 
ning to end-and that CIW employees are trained 
in quality control techniques. This guarantees 
reliable, standardized pumps and parts and 
allows you to eliminate customer audits. 

To further meet your requirements, CIW 
manufactures and produces stock locally around 
the world. By shipping over 80 percent of its 
spare parts from stock, CIW offers delivery in 
days instead of weeks. This helps you reduce 
your inventory and avoid the expensive pitfalls 
associated with pirated parts, 

7Xmm1, Geqiu, US4 mmufacturingfuilityy. 
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GIW pumps are based on intelligent 
designs, superior materials and heavy- 
duty construction. Their easy-to-assemble, 
interchangeable components provide long 
trouble-free wear, reduce and simplify 
maintenance, and allow for varying 
operating conditions. ..- . . . 

The6 superior hydraulia maximize 
energy efficiency, reduce downtime 
and increase production. Further, WV’s 
twisted-vane design allows for the efficient 
passage of large solids and unparalleled 
wear resistance. And our impeller-design 
software ensures our impellers deliver 
optimum suction performance, 

I I 

Horizontal, end-suction, modified-volute 
casing pumps with three-vane impellers for large 
solids passage. Good suction performance, high 
efficiency and long wear. Interchangeable rubber 
and metal designs allow YOU to select the material 
best suited for ;our application. 

These pumps are equipped with the 
new Inpro/Seal” bearing isolators to prevent 
contamination by water or solids, ensure proper 
lubrication and eliminate the maintenance and 
replacement costs associated with lip-design 
oil seals. 

Flow: To 14,000 gpm (3.21X ms/h) 
Total Dynamic Head: To 300 ft. (91 m) 
Discharge Diameter: From 2-12 in. (so-300 mm) 
Power Rating: To 750 hp (560 kw) 

=aga a 
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Horizontal, end-suction, centrifugal pumps. 
Singlewall shell with replaceable suctionside 
liners and three or four-vane impellea. 
Designed for severe service in a variety of 
plant and field applications. 

Flow: 10%60,000 gpm 
(23-13.600 m3/h) 

Total Dynamic Head: 300 b (91 m) per stage 
Discharge Diameter: 2-26 in. (50-650 mm) 
Power Rating: To 4,KN hp (3.000 kw) 

High-pressure versions of 
the LSA Series Slung Pump 
pfonn well in long-distance 
failings disposal. 

LSA high- 
pressure pump, 

Customized 
LSA 20X24-48. 

LSA mill 
discharge pump. 

LSA high- 
eficiency 
washer reqcle 
water pump, 

Paw 9 
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These patented designs incorporate stateof- 
the-art hydraulic wear technology for severe-duty, 
high-pressure applications. Primarily used in ore 
and tailings transport lines subject to sudden 
pressure spikes. 

Flow: More than 75,000 gpm 
(UOOO myh) 

Total Dynamic Head: To 300 ft. (91 m) 
Discharge Diameter: 18-30 in. (450-750 mm) 
Power Rating: To 9,500 hp (7.100 kw) 

Horizontal, end-suction, centrifugal pumps 
available with three- or four-vane impellers. 
Conventional single-wall and modified designs. 
Feature high heads and flows for dredging, pipe 
line booster stations and other severe duties. 

Flow: 5,000-100,000 gpm 
(1.100-23.000 myh) 

Total Dynamic Head: 300 ft. (91 m) 
Discharge Diameters: Up to 42 in. (1.070 mm) 
Power Rating: To 9,500 hp (7.100 kw) 

Page 10 



With multiple sluy test loop sysfms and sopkisticati insfmmentatiott, 
GIW? Hydraulic Testing Iiborafmy is rod equippi fo carry out pump 
and pipeline perfanance Ming on loafer and skqr. 

The Glw Hydmulic Testing lhratoq is the largest, 
nwsf sophisfided slums test lab in the world, 

Superior Application, 

Technical expertise is critical to slurry pump users. 
According to our experience, misapplication is the cause 
of 90 percent of all problems. Problems that cost you 
time and money. But CIW products are backed by re 
nowned technical experts who have analyzed hundreds 
of slurry pumping systems. Their resources include: 

G/w’s Hydruuk Testing Lnborutq, the largest, 
most sophisticated slurry test lab in the world. It allows 
our engineers to select the best pump and pipe size 
for your application. 

Working with multiple slurry test loop systems 
and a variety of instrumentation, CIW engineers conduct 
both pump and pipeline tests on water and slurry. The 
lab is available for contract testing of slurry and pipeline 
components. 

. 

G/w’s fropfietury Slysel Computer Program. 
It takes the guesswork out of designing your slurry 

system and allows Clw’s sales engineers and members 
of its worldwide representative network to: 

n Evaluate a specific pump at desired 
operating conditions. 

n Select the pump that will balance maximum 
efficiency with the severity of your duty. 

n Calculate pipe friction head losses for various 
flow parameters, energy requirements, and 
recommended pumping velocities. 

“Tronportation of Solids Using Centigaf 
Pumps” Course, which GIW co-sponsors every spring. 
This intensive five-day course, attended by leading 
designers and engineers from around the world, keeps 
our customers up-to-date on the latest in slurry tech- 
nology and creates a forum between academics and 
industry leaders. It consists of lectures, design-oriented 
tutorials and hands-on demonstrations in GIW’s 
Hydraulic Testing Laboratory. 

Page 11 



q Problem: 
when the management of the 

largest offsbore oil platform in North 
America wanted to verffy the design 
of the ballast distribution system, 
they called ClWs Hydraulic Testing 
l.aboratoty. The platform con535 ; 
of a concrete gravity-based structure 
(CBS) and a topside structure The 
CBS was filled at sea with 45om 
tons of iron ore ballast that provided 
the foundation stabilii to withstand 
the impact of icebergs 

n Solution: 
GMT installed one of the cornpa* 

systems on a tower then connected ft 
toaGlWpumpidenticaltothetwothat 
would be used on the platform. They 
then pumped iron ore from the lab into 
the center of the vessel outlets to simu- 
late and test the actual operation of the 
system. The CIW test results enabled 
the company to: determine the total 
system head, estimate pipe she and 
ensure the instrumentation would 
perform to expecwons. 

GIW has acquired an unparalleled under- 
standing of slurry systems, 

Armed with these resources and the 
knowledge and expertise of KS’s Research 
and Development Division, CM’s technical 
services personnel will help you design, trouble- 
shoot and start your system for best operating 
efficiency. And if you have questions or problems, 
we’re only a phone call away. 

That’s why companies around the world call 
us with their concerns and questions. They know 
if it can be done, M’s team of engineers, 
designers, metallurgists and authorized repre 
sentatives will find a way to do it. And in the 
process, we’ll push the limits of slurry pumping 
technology.. .one problem at a time. 

KS6 

State-Of-The-Art Slurry Smarts 
GIW INDUSTRIES, INC. 

5000 Wrightsboro Road 
Grovetown, GA 30813 USA 

Phone: (706) 863-1011 
Fax: (706) 860-5897 

G 
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,I 
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EMISSION CONTROLS 
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Main Control 
Panel 

Pressure 
Gauge 

I 
Air Purge 
Manifold -u- -__‘_-..-e 

I 
1 .- f-G, -7 

Pump and Motor 
Mounted Behind 

Main Panel 

Flow Ls 
Switch - 

/ Check 
Inlet Valve 

output 
Solenoids 

and ‘1”. ,: 
i!h 

Spray Lines 

Pump Drail 
Valve 

Inlet 
Solenoid 

TYPICAL SPRAY ~Y~TEM PUMP MODULE 

NESCO spray systems feature a vertical stage centrifugal 
pump and an electrical control panel mounted on a 4’ x 4’ 
welded steel skid. Designed to operate at 200 psi, the 
spray system is built for durability and easy maintenance. 

‘c 

n 



Typical nozzle arrangements at a truck hopper (above) and a jaw 
crusher discharge (below). Galvanized spray nozzle manifolds 
are mounted on unistrut brackets and connected to the pump 
module with high pressure water hose. Correct nozzle placement 
and selection is essential for optimum performance. 



Moisture is an important process variable that affects screen 
efficiency and product specs. The photo above shows uncontrolled 
emissions. But high production rates don’t have to mean lots of dust 
The photo below shows the effectiveness of spray treatment at the 
cone crusher at right Just the right amount of water controls dust 
throughout the entire circuit without any adverse effect 
on plant production. 



NESCO spray systems are 
available in 5 to 80 gpm capacities 
and consist of a pump module, 
remote control panel, spray 
manifolds and connecting hose 
and hardware. 

Accessory equipment for winter 
operation or other special purposes 
is also available to suit your needs 
and budget 

Our equipment is built to last and 
we guarantee that you will comply 
with visible emission standards. 



Spray systems can be 
housed in a single axle 
trailer that is ideal 
for portable plants. 

. 

Our trailer is fully 
insulated and equipped 
with a vent, light, and 
hea teL 

Water can be supplied 
from a tank, well, or 
city line. A dual basket 
strainer is recommended 
for pond or well water. 



DUSTBOY 
High Pressure Water Spray System for Dust Control 

LOW, LOW Cost! 
BIG, BIG Savings! 
At last! A spray system 
for small mines, quarries 
and recyling plants. 

Standard Features: 
l 200 psi, IO gpm Pump 
l TEFC, 3 Up Motor i/ 
l Pressure Gauge 
l A// Brass Plumbing 
l Water Filter 

The DUSTBOY is the latest addition to our product line. Designed for 
one- or two- stage crushing and screening plants that handle less than 
500 tph, this compact unit packs a big punch. Just flip the switch and 
nozzles spray an atomized mist with plenty of power to control dust from 
production machinery. The DUSTBOY is just what you need to comply 
with Subpart 000 and pass your inspection. 

For ntorc ittfortttntiott call us nt I-SOO-237-36’75 fht’s... 

I-800m2DRmDUST 
The DUGBOY prrtttp t~todrtlc cn~t pe ptrrcltascd scpnmtcly or ns part of a package systcttr 
tltn t ittcltrdes lOOOft. of cottrtectitg hose, ttttiversnl spray burrs, ttozzles nttd itrotttttittg 
hckets. DII,CTBOYltns fottr ittdepettdettt otrtpttt sprcty littes, nttd is fitted zuitlt compressor Q 
cottttectiottsfor wittter blozudowtt. For n firttt price, sed orfclx us II processflozo diagmttt. 

National Environmental Service Co. (NESCO) 
Tel: 9755434596 7 Hampshire Dr., Mendham NJ 07945 Fax: 973-5434599 



We hope not. But if your 
trucks do track mud and 

dirt out of the plant, we can 
help keep your neighbors 

happy and the EPA off 
your back. Our DirtSquirt 
wheel wash is an effective 

and affordable system that 
can be set up at your front 
door. The DirtSquirt uses 
about 20 gallons per truck 

and is entirely portable. 

DirtSquirt power washes 
tires so that your trucks 
hit the pavement clean. No 
more complaining phone 
calls. No more hassles with 
city hall. Check out the 
DirtSquirt and our other 
dust control systems 
on our website or call 
“Dr. Dust” directly at 
l-800-237-3878 for more 
information and prices. 

National Environmental Service Co. 
7 Hampshire Dr. l Mendham, NJ 07945 *Tel 973-543-4586 or 800-2DR-DUST 

Fax 973-543-4588 l www.drdust.com 



The DirtSquirt is 
activated automatically 
whenever a truck passes 
by the motion sensor 
mounted about 5 feet 
in front of the wheel 
wash. 



The DirtSquirt washes only the tires - not the undercarriage. 
Greases and oils stay on the truck and don’t run off into your 

L/ water supply. Sprays shut off automatically when the truck 
passes the sensor. Tires are left clean and ready to hit the 
pavement without tracking out a lot of mud and dirt. 



The DirtSquirt Wheel Wash is designed to clean truck tires and let them exit onto pavement 
without tracking out lots of mud and dirt. The DirtSquirt is portable and can be installed m 
any level concrete surface. Kit includes: 

l A 160 gpm high pressure pump module with a 20 HP TEFC motor, Nema 4X control panel, 
strainer, check valve, dram valve, two 1.5” output lines, and pressure gauge. All brass 
piumbing,mounted Q-I welded steel skid and painted safety blue. Wired for 440- VAC unless 1 

otherwise specified. 
l Dual action spray manifolds. Two sets of 1.5” galvanized spray manifolds with 20 high 
pressure spray nozzles. 
l All-weather infrared motion sensor detects vassina trucks and turns wheel wash on and off. 

1 Y 

l Speed bump to slow trucks and feed water line across road. Comes in two pieces, adjustable from 12 to 14 ft span. 
l 200 ft. of 1.5” high pressure hose and 100 ft. of electrical cable connecting pump module with spray bars and sensor. 
l “STOP” sign with pedestal and epoxy resin for mounting speed bump. 

Price and Installation... 
The complete DirtSquirt Wheel Wash System sells for $29,995. Freight from Hackettstown, NJ is not included. We can 
send a supervising engineer to help install the system for a flat rate of $450 per day plus travel expenses. You can also 
install the DirtSquirt system yourself. The pump module is pre-wired with its own fused disconnect. All you have to do 
is connect three wires and check the pump rotation. No excavation work is required. Delivery 4-6 weeks. 

What does the plant have to supply? 
l A level concrete pad to mount the speed bump. Surface should be pitched to drain and placed to exit onto pavement. 
l An enclosure for the pump to protect it from the elements. In winter weather, the pump unit must be heated or purged d 
with glycol to protect it from freezing. NESCO does not warranty freeze damage of any kind. 
l Power and water for the pump module. If other than 440 VAC required, please specify. Pump should be supplied from 
a surge tank (500 gal. mm) with auto fill switch. Supply with clean water from city line, well, or pond. 

Contact us at 80&2DR-DUST or call your local dealer for more Information... 
Arlwwas 
G w. van Kepgel 
Liile Ro& 501-945-4594 

WitI-) 
C+JV- Ewpment 
Oroville 530-533-7284 

cdonlii lsamm) 
CcoleyEquipment 
Corona 909-277.7820 

wh&myaSon 
FMburg.MA 800-245-5472 

Delawam 
NenaCapaatMn 
Rimond,VA 804-784-5266 

Georgia 
Mail Technobgii 
Augusta, GA 706-737.3700 

-e--o 
Procmehtedlii 
Indianapolis 317-241-3315 

-0 
GW.Ven Keppel 
SlLouis 314-872-8440 

lndiins 
PKcemMachiney 
Indianapolis 317-241-3315 

bm 
-w 
Des Moines 800-422-3063 

Kansas 
Gw.venKeppelc.o. 
KansasCXy 913-281-4800 

PloctssMiacy 
Shelbyville 800-660.1523 

Maim 
wbiiason 
Ftchburg,MA 600-245-5472 

Wd 
Nfslmctolpmh 
Ricfimond,VA 604-764-5266 

i!TiE$z 
Fitchburg. MA 600-245-5472 

ksdlll (U.P.) 
RS.Sc@Equpnent 
Eau Claiie. WI 715-632-9792 

Yinneso@ 
RS.ScottEqupmart 
Osage 218-538-6766 

krlsacd 
0 W. Van Keppel 
St LOUis 314-872-8440 

Montrma 
WcsWekChinary 
Billings 406.373*6010 

Newtimpshim 
mikn?ya.sal 
Fitchburg, MA 800-245-5472 

Newhk?xlm 
Aggregate A Mini-g Supply 
Albuquerque 505-344.1300 

NewYork 
LS.Slllkh 
Syracuse 315-474-1567 

-w--l 
PrcceesMechkk 
Medina 330-723-3864 

~0 
l%Omswi 
Guiiiord, IN 812-487-2237 

Oklahoma 
0 W. Van Keppel Co. 
Oklahoma Cii 405495.0606 

pemsylva~(rrm) 
ACMEquipnent 
Lansdale 215-361.3632 

Wb w*hJ 
ACMEquipmat 
Washington 724-223-8162 

Rhodeklaryl 
wllll&8al 
Filchburg, MA 800-245-5472 

9adll carolha 
wlil Tedlnobgii 
Augusta,GA 706.737-3700 

TfM- 
Agg.&Miig.su@y 
Maryville 423.9845525 

iElz&on 
FMburg, MA 800-245-5472 

Vlrginh 
Nanmcapmlim 
Richmond, VA 804-784-5266 

wsst Virginir 
Nancacqmmdon 
Riimond,VA 804-784-5266 

vld 
RS.ScoItEqu&nenl 
Eau Claim 715-832-9792 

kdalaod 

chlk 
T~SC, 
Santiago (56.2)203.7196 

%$F 
Buenos Aires 326-5614 

unlbsdti- 
VatietyMlddbEa8l 
Dubai (971) 506-5325 

nesco d 
Hornd-Ms.CO 

7 Hampshire Dnve 
Mendham.NJ 07945 

Tel: 973-543-4566 
w.drdust,com 
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The system uses water and compressed 

‘v air at regulated flows and pressures. 
This technology uses very little water and 
adds no dctcctablc moisture to the 
material. Sprays are activated when the 
loader breaks a photocell beam. 

NESCO can build any 
type of wet suppression 
system including fog, 
foam, and surfactant - 
we just don’t sell the 
chemicals. 

The air atomizing 
system shown here is 
used to create a curtain 
of high pressure fog that 
contains dust inside the 
loading bay when the 
loader dumps and then 
backs down the ramp. 



Fog technology can be used for dust sources that are diffuse and 
not very intense. Ultra-high pressure is used to produce minus 10 
micron droplets that suppress airborne dust. Here, a fog system 
is used to control dust at some asphalt plant feed bins. 



NE-SC0 

C,’ 

NESCO’S Water Spray Systems use state- Constructed with quality components this 
of-the-art technology to control dust year equipment is bulk to last and uses no 
round in aggregate plants without blinding chemical additives that can spill or leak. 
screens or throwing products out of spec. 
High pressure sprays use a powerful mist Low Capital, Operating, and Maintenance 
to suppress dust and conserve water. Costs make water spray systems the most 

cost-eftective solution for visible dust. 
‘u Plant operators adjust the amount of water 

from a remote control panel - no hand Call 800-2DR-DUST for a catalog and 
valves to turn on or off. FREE price quotatlon. 

National Environmental Service Co., 7 Hampshire Dr, Mendham, NJ 07945 Tel: 973-543-4586 Fax: 973-543-5574 



DUST 
Professional Series High Pressure Wafer Spray Systems 

Standard Features: 
. High Prcssjrm 200 psi Pv~y 

Nero Switch nrjd Stmijjcr 
Pressure Gauge ad Relief Valve 
Rerjio te Cori trol Pn ijcl 
Rjjrjrrirjg The Meter 
All Hrms I~lrmhirjg 
Anti-H~iiirircr Solcrroid5 
Hcnvy Duty Corjstrjjctiort 
10, 20, or 40gyrrr Piijjrp Sizes 

Options: 
l Air Purgcfor Cohf Wwl/jcr 
l Glycol ljjjectiorr 
l Dun1 Bdwt Stmirjcr 
9 Trailer Morrrjtt?ji 
l Arrtortrntiojj 

NESCO’s Remote Control Panel lets your operator 
switch on spray nozzIes when and where they are 
needed. Saves time and conserves water. Status ‘1. 
lights verify that the pump is running and alert the b 
operator if water supply is interrupted. Switches 
illuminate for night operation. 

NESCO spray systems can be adapted to any stationary 
or portable plant. A centrally located pump module 
supplies spray nozzles. High pressure hose connects 
spray bars to pump unit. Easy to operate and maintain, 
NESCO spray systems can eliminate visible dust using 
less than a gallon of water per ton. 

d 

For jjjuw iuformrr tivu cnll IIS nt 1-800-237-3878 thrjt ‘s... 

l-80012DR-DUST ,’ 
To obtnirl a firm yricc for II cojrrylcte DUSTPRO system, sct~n orfox JJS n process 
pow ~iagrarjj mu-l plnrr viczo or call to scljcrirrlc a site visit. 

National Environmental Service Co. (NESCO) 
Tel: 973-543-4586 7 Hampshire Dr., Mendham NJ 07945 Fax: 97~543=4566 
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Whitney & Son, Inc. 
Prepared for: Franklin Environmental Services 

Ooera&m Seaucace and Safety Rehted Issues - Mavwood Prokct 

Protocol Sequential Start 
Emergency Stop Switch Run Bypass 

I, 
Auto Manual 

Keyswitch 

Auto mode used for operation of quiptneut. 

Start CF triggers an alarm (adjustable time to GO sec. Adjustable volume to 100 DB), C7 
StSttS. 

start C6, 
start screen 2 
Start Water Pump 1= latches pump on delay (adjustable) which is triggered by a no/fIow 
switch at the feeder. 

start cs 
start c4 
Start Screen f 
start c3 
stati cz 
start Cl _. 
StatI feeder 
Start dust suppression watti.pump (not inter&&cd) 

AI! of the @mve qu&ment. (the system) is iuterlocked in such a manner that if any one 
compottettt dt~ps out, ev,T:.p$ce. of cquipnmt upstmntif&g that component drops out 
with the wntet pun’ip ofF d&y (adjustable) triggered again by a no flow cxmditiwn at the 
feeder. 

. -. 

-. 

:’ 
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Bypass/ manual position is used tbr maintenance and troubleshooting purposes only and 
completely bypass the interlock network this is a keyed position on the sctect switch and will 
be Iabclcd accordingly. 

Safetv hues_: Should any of the safety switches (trip cords) be in latched weather 
intentionally or not the above shut down procedure will also be followed. 

EmcreenerStoe Switch: IS prime and until it is in the run position noting can be started 
weather in the auto or bypass mode. 

Sdetv Guards: All of the above equipment will have standard guarding as determined hy 
each manufacturer, however local regulations have juristriction over guarding responsibilities 
and LIJI~SS detemkd heforc hand additional guarding may be required and is the 
ownerduscrs responsibilities. 
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Introduction 

This manual is a combination of individual operating procedures for specific 
components of the Segmented Gate System (SGS) and certain safety and 
health requirements that pertain more readily to the equipment or operation. 
These procedures originated when the mobile SGS was constructed in 
1995. As the SGS was modified and modernized to meet changing client 
needs and safety requirements, these procedures were revised. The most 
current version is included in this supplement. 

The signature page at the beginning of each procedure reflects the date that 
the procedure required major revision and distribution. The procedures were 
written as generic documents with insert locations for site-specific 
information. Inserting the site-specific information is not considered a 
revision of the procedure. 

This manual has been compared to documents provided by Stone & 
Webster for the Maywood Environmental Remediation Project and to the 
best of our knowledge complies with their intent: the protection of people, 
property, and the environment. 

Project Manager 

Introduction to 

SGS Operating Procedures 

Page i 
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iGS OPERATING PROCEDURES 

1 .O Introduction 

The TNU Segmented Gate System (SGS) is a combination of conveyor 
systems, radiation detectors and computer controls that remove 
contaminated soil from a moving feed supply on a conveyor belt. 
Contaminated soil is diverted by segmented gates to a conveyor belt which 
deposits the soil in a container for stockpiling and further processing. 

1.1 Quality Assurance/Quality Control 

a. The procedures in this document are to be used by only trained and 
qualified technicians. Operations or procedures that affect quality assurance 
or quality control of soil processing will be accomplished only when 
authorized by the Site Manager or Plant Superintendent. 

CAUTION 

No changes will be made to plant equipment or operating 
procedures that affect the quantity of material that is processed, 
such as change in belt speeds, processing depth or width of soil on 
the sorting belts, unless specifically authorized by the TNU Site 
Manager. All changes to operating procedures will be documented 
by the TNU Site Manager. 

b. The segmented gate response time will be checked weekly and recorded 
on the appropriate checklist. See Appendix 1 for instructions. 

c. As part of calibration procedures for conveyor detectors, particle and 
distributed efficiencies are accomplished during mobilization and will be 
recalculated during semi-annual calibration. See Appendix 3 for procedures. 

d. Health and safety procedures that specifically apply to plant operations 
are contained in Appendix 5. 

e. Directions for accessing Site Health Physics operating procedures are in 
Appendix 6. 

f. QA sampling procedures are contained in Appendix 7. 

1.2 Maintenance 

SGS Operating Procedures Page 1 Revision 1 (8/6/97) 
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Preventive maintenance, corrosion control, repairs and modifications will be 
performed in accordance with prescribed technical manuals and schedules 
for equipment and vehicles. (See Appendix 4) 

2.0 Primary Plant Operations 

a. Contaminated or suspect feed soil is loaded into the tipping grizzly of the 
screening plant with a front-end loader. The feed soil that passes the six 
inch openings of the grizzly is moved passed a hammermill and onto the 
vibrating screen deck. The screen deck sizes the feed soil either to minus 
.75 inches or minus 1.5 inches. Oversize material, greater than the screen 
size falls to the ground or into a container at the rear of the screen plant. 

b. Feed soil passing the screen deck is conveyed by belt to the SGS charge 
bin which holds approximately 1 cubic yard of soil. The charge bin is 
mounted on the sorting conveyor. 

c. The soil is spread across the sorter belt by a screed (leveling gate) that is 
attached to the bottom of the charge bin. The sorting conveyor is precisely 
controlled by a Variable Frequency Drive which maintains a specific belt 
speed set by a plant technician. The soil is deposited at a uniform thickness 
set by a plant technician. 

e. The soil then passes under an array of sodium iodide detectors which 
measure the radioactive content. Signals from the detectors are processed 
by the central processing unit which also controls the gates at the end of 
the sorter belt. Soil that does not meet releasable criteria is diverted for 
further processing and soil that is below site release criteria is sent to a 
storage pile. 

f. The soil that was contaminated and is diverted by the segmented gates 
falls onto the contaminated soil conveyor belt. This belt discharges the 
contaminated soil in a container to await further processing. 

3.0 Plant Start-up Procedures 

3.1 Operations Prior to Start-up 

A truck-van is used for a control room for the SGS Plant and normally is 
positioned adjacent to the sorter conveyor. The truck wheels will be 
chocked and mechanical brakes set when the van is setup for control room 
operations. An 8’X16’ trailer will be positioned adjacent to the truck-van. 

The sequence for plant start-up begins in the control room by the Control 
Room Technician (CRT). The CRT will follow the “Daily Plant 
SGS Operating Procedures Page 2 Revision 1 (8/6/97) 

.- .:~. ._ . . _ ‘.. --_‘-_ 
smm blutmx pomire ovfmner 



L The sequence for plant start-up begins in the control room by the Control 
Room Technician (CRT). The CRT will follow the “Daily Plant Operations 
Start-up Checklist” (Appendix 2) to bring the SGS computer systems on- 
line. The CRT will coordinate start-up times, SGS system parameters, and 
which soil to process with the Plant Superintendent before start-up. 

3.2 Quality Assurance and Safety 

a. The conveyor belts are interlocked to prevent soil buildup on the belts 
and damage to the system. If one conveyor stops, then all conveyors 
behind it will stop. 

b. The sorting systems will not operate until the computer system is turned 
on. 

c. Failure of any of the following will immediately pause the sorter system: 
gate failures, detectors; air pressure, mechanical and electrical failures. 

d. Any of the Emergency Stops located around the machine will instantly 
stop all conveyor belts and the computer system. The screen plant is has 
its own Emergency Stop which will only stop the screen plant. 

e. Plant operators may be supplied with radios to communicate with the 
CRT and other operators if needed. 

f. The Plant electrical system must be locked out when not in use. See 
Appendix 8 for Lock-out/Tag-out procedures. 

3.3 SGS Plant Start-up Sequence 

a. The start-up controls are located on a breaker panel box next to the 
sorter plant. The panel box will be locked out when not in use. Unlock the 
panel and move the breaker handle to the on position. Next, ensure that 
any soil containers (if required) are positioned underneath the clean and 
contaminated soil diverter conveyors. 

b. After the CRT brings the computer on line, the plant operator will be 
notified to conduct source board checks. Source board checks are 
performed each day prior to operations to ensure that the detectors are 
functioning properly. Insert the appropriate source board in the proper 
direction upon receipt of 
when a source located 
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detectors. The board is removed when the CRT instructs the plant operator 
to do so. This same procedure is followed for each detector system. 

c. When the source board checks are completed, the conveyor belts must 
be started to perform source/gate response checks and belt timings. 

CAUTION 

An audio warning signal will be sounded prior to starting any 
conveyor belt on the plant. This is done to notify all personnel to 
stand clear of the conveyor belts. 

d. Proceed as follows: 

1. Inform the CRT that belts are being started. 

2. Start Contaminated Soil Conveyor and Stacker. 

3. Start Clean Soil Conveyor and Stacker. 

4. Start Sorter Belt. Perform a one revolution belt timing test. Notify 
CRT of results. 

5. Inform CRT that source checks will be performed. 

6. Conduct source checks by placing an appropriate source for the 
thin detectors or an appropriate source for the thick detectors on the 
moving belt ahead of the detector box. Pick up the source from the 
belt as soon as it clears the detector box on the other side and 
replace it with a source substitute. Ensure that the substitute is 
caught by one or more of the segmented gates. Report the results to 
CRT. The CRT will document the results in the control room log 
book. 

7. A minimum of five sources will be run on each detector array. 

8. Inform CRT that the rest of the belts are being started. 

9. Start screen plant on CRT’s approval. 

10. Observe all belts for readiness. 
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e. Inform loader operator to begin filling the screen plant on CRT’s 
L 

approval. 

f. Inform the CRT when soil has reached the sorter belt and when belts are 
full. 

3.4 QA Source Checks and Belt Timings 

a. After startup is complete and adjustments have been made, quality 
assurance source checks and belt timings must be accomplished and again 
just before ending the daily operations. 

b. Source checks will be accomplished at the direction of the CRT. The 
plant technician will be informed when to conduct source checks on each 
detector box. Source checks are accomplished in the same manner as in 
startup. 

c. The main SGS conveyor belt must be timed with a stop watch and times 
for one revolution reported to the CRT. 

d. The CTR will record all results of source checks and belt speeds in the 
control room log book. 

3.5 SGS Plant Shutdown 

a. Shutdown is an orderly sequence of emptying the screen plant and all 
conveyors before the equipment is turned off. Emergency or automatic 
plant shutdown may occur any time the computer determines a problem 
with equipment or at operator’s discretion. Notify the CRT any time the 
plant is shutdown. 

b. Normal Shutdown Sequence 

1. Empty surge bin 
2. Stop Screen Plant 
3. Stop sorter feed conveyor when empty 
4. Advise CRT when sorter belts are empty 
5. Sorter belts will be stopped by the CRT 
6. Stop clean conveyor when empty 
7. Stop contaminated soil conveyor when empty 
8. Lock out panel 

c. Emergency Shutdown Procedures (Use quickest method) 

i/ 
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1. Press stop button located beside conveyor 
2. Press sorter conveyor stop button on panel 
3. Turn main breaker handle off on panel box 

4.0 Plant Design Changes and Modifications 

Any change or modification to plant design must be approved before 
implementation. All modification of equipment or structures will be 
documented by appropriate drawings, calculations, sketches, and diagrams. 
A “Proposed Engineering/Procedure Change” form must be completed and 
approved by appropriate TR personnel before implementation. 

5.0 Appendices 

The following is a list of appendixes that contain operating and procedure 
requirements that are used in conjunction with these plant operating 
procedures. 

Appendix 1 Gate Timing Procedures 
Appendix 2 Daily Startup Checklist 
Appendix 3 Detector Efficiency Calculations 
Appendix 4 TR SGS Vehicle and Equipment Maintenance 
Appendix 5 Site Health and Safety Plan 
Appendix 6 Health Physics Operating Procedures 
Appendix 7 Quality Assurance and Sampling Procedures 
Appendix 8 LockoutITagout Procedures 
Appendix g Segmented Gate System Description 
Appendix 10 Hoisting and Rigging and Equipment Demobilization 
Appendix 11 Decontamination of the TR Segmented Gate System 
Appendix 12 Software Acceptance Test Procedure Outline 
Appendix 13 Control Chart Procedures 
Appendix 14 Fire Protection and Prevention Program 
Appendix 15 Welding, Cutting, and Grinding Program 

Attachment 1: Job Hazard Analyses 
Attachment 2: Site Specific Documents 
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GATE TIMING PROCEDURES 

1 .O General 

a. The segmented gate response time (opening and closing) will be checked 
during weekly plant inspections and maintenance. 

b. The Plant Superintendent will ensure that the gate response time has 
been inspected, adjusted as required, and documented on the Weekly 
Segmented Gate Response Checklist. 

c. Gate malfunctions or problems observed during the inspection will be 
brought to the attention of the Site Manager. 

CAUTION 

Before initiating gate response time test, the CRT must check with the SGS 
Technicians to ensure that all personnel are clear of the segmented gates. 

2.0 Procedures 

a. The segmented gates on the SGS will be checked weekly to ensure the 
gate opening and closing are within the specified tolerance listed below. The 
test can only be accomplished when the sorter system is in the 
“Maintenance Mode” as required by the SGS computer. 

b. Gate response will be checked by initiating gate test at the SGS 
computer. Gates 1 through 8 will be opened and closed and the response 
time will be recorded on the checklist. Gates should complete the open and 
close cycle in 0.15 and 0.25 seconds respectively. 

c. Gates that do not respond in the required time will be adjusted and so 
recorded on the checklist. 

d. Upon completion of the gate inspection and test, record the results on the 
checklist and submit to the site manager for review and filing. 
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DAILY STARTUP CHECKLIST 

NOTE 
Prior to operations, coordinate type of material to be processed with Plant 
Superintendent. Also coordinate the setting of System Parameters with the 
TR Site Manager to ensure that the desired conditions are met. 

1 .O Startup Procedures 

a. Ensure that electrical power is on. Ensure that the computer electrical 
power is operated through an uninterrupted power source (UPS). 

b. Verify that the sorter power switch is on. 

c. Turn on computer system electrical power supply. Verify that the 
computer, printer, and monitor are on. 

d. From the C:\ prompt, type: CD SGS, Enter. then type: SGS, Enter. 

e. Select “Edit” Menu and select Password. If password entry is 
unsuccessful, repeat password entry. If still unsuccessful, notify the Site 
Manager. 

NOTE 

Address select for units 1 and 2 can be accomplished in any menu by 
entering the number of the unit desired. 

f. Select “Utilities” menu. Select STATUS and verify that the system is in 
PAUSE. If not, place the system in PAUSE. 

g. Select the “Edit” menu. Then verify that the System Counting Parameters 
and Particle Parameters are correctly entered. Choose Print Parameters and 
record the data on the computer printout log. Do this for units 1 and 2. 

h. Verify that all channel parameters, including high voltage, particle 
efficiency, and distributed efficiency for Channels 1-I 6 are satisfactory for 
units 1 and 2 from the printed record. Notify the Site Manager before 
proceeding if any differences are noted in the System, Particle, or Channel 
Parameters. Record verification check of parameters in the Control Room Log 
Book and execute Print Screen. 
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WARNING 

CHECK THAT ALL PERSONNEL ARE CLEAR OF THE 
SEGMENTED GATES BEFORE PROCEEDING: 

i. In the Utilities Menu, place units 1 and 2 in Maintenance. Then execute: 
Clear Abnormal Status, Synchronize Clock, and Restart from Pause. Verify 
that the gates go to full divert. 

j. In the Maintenance Menu, execute Background Update and count for 15 
seconds with source board in for units 1 and 2 to verify that each detector is 
responding correctly. Execute Print Screen for units 1 and 2. Notify the Site 
Manager if detectors respond incorrectly and enter information into the log 
book. At the CRT’s discretion, once all detectors indicate proper response, 
the CRT may conduct a background update with clean material under the 
detectors. Execute Print Screen for units 1 and 2 and compare the update 
results with stored background factors. If the difference exceeds 15% in 
either plus or minus, notify the site manager. Remove the background tray if 
used. 

k. Notify SGS technician to start belts and perform source response checks 
for units 1 and 2. Have the SGS technician report the belt speed time and i 
results of source checks. Record results in the log book. 

I. When the SGS technician is ready to process material, exit Maintenance 
mode and verify that Units 1 and 2 are in “Normal” and that the printer is 
printing 20 second summaries. Ensure that the clock is synchronized and 
record the run start time in the log book. 

2.0 Operating Procedures 

a. During operations, visually verify: 

* Diversion Summary is printed every 20 seconds. 
* Diversion Summary has correct time and date. 
* No unusual number of mass diverts. 
* No continuous divert on the same gate. 
* Printout and computer monitor agree. 
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b. If the SGS technician wishes to stop operations for any routine reason, 
the material should be emptied from the sorter belt. Place the system in 
Pause or Maintenance mode as required, and print the Processing Report in 
the Edit menu. Record the run stop time and reason for stop in the log book. 
If material was left on the belt, i.e., a gate failure caused belt stoppage, the 
system will go into Pause automatically. 

c. To restart the system from Pause with material on the belt, execute the 
Clear Abnormal Status, Synchronize Clock, and after the SGS technician has 
depressed the conveyor start button, execute Restart System From Pause. A 
20 second divert should occur. 

d. If the Maintenance mode was entered to accomplish any maintenance 
operation, i.e., background update, execute the Exit Maintenance mode. 

e. To restart the system from Pause with an empty belt, Clear Abnormal 
Status, Synchronize Clock, and execute Restart System From Pause. A 20 
second divert should occur. 

3.0 Shutdown Procedures 

a. Always print the Processing Report from the Edit menu when the system 
is placed into Pause, Maintenance, or before exiting the SGS system. 

b. To exit the system after operations, ensure that the sorter belt is clear of 
material. Place units 1 and 2 in Pause, and execute Print Screen of the 
Normal run totals, then execute Print Processing Report from the Edit menu. 
Choose the Quit menu and execute Yes to exit the SGS program. 

c. Copy daily run data from the hard drive “C” to diskette in drive “A” in 
the control room computer. Log the belt scale reading, stop run time, and 
run totals in the control room log book. 

d. Turn off the computer electrical system power. 
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DETECTOR EFFICIENCY CALCULATIONS 

NOTE 

Procedures listed in the SGS Central Computer Software Manual for detector 
efficiency calculations will be used in conjunction with calculations listed below. 

1 .O Thin Detectors Calculations 

a. The SGS operations and software manuals specify procedures for detector 
efficiency calculations as well as system calibration procedures. Calculations are 
performed for each detector and the system as a whole. Two separate efficiencies 
are performed; one for “hot” particles and one for distributed contamination. 
Calculations are based upon detector response to NIST traceable radioactive 
standards with an assayed activity rate listed in disintegrations per minute (dpm). 
These standard sources will be appropriate for the contaminant on interest at the 
site. For SGS operations at the Maywood Interim Storage Site, thorium-232, 
radium-226, and uranium-238 will be the standard source used for efficiency 
calculations. The SGS program contains an automatic efficiency calculation routine 
which is accessible from the main menu. The routine can perform either distributed 
or particle efficiencies. Source activity in disintegration’s per second (dps) and the 
type of calculation is entered by the operator. The program will automatically 
calculate and record counts in the appropriate channel (detector). 

b. Particle Efficiency. A point source or tile source may be used, decay corrected 
to the activity at the present time. The source is placed on the moving belt and 
then run under each detector at normal operating speed. Several particle 
efficiencies measurements are taken with the mean efficiency saved. An example 
of source activity calculation is shown below. 

Source dpm/60 Seconds = source strength 

135,000/60 = 2,250 dps 

c. Procedure for calculating Particle Efficiencies. 

1. Start SGS program and enter appropriate password. 

2. Enter Maintenance Menu and Select Efficiency. 

3. Select Particle Efficiency (F4) 
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4. Enter calculated source activity (2,250 (dps)) 

5. Starting with channel 1 (detector I), place source on moving belt so that 
it passes directly under detector 1. The computer program will record the 
counts and automatically calculate the efficiency. 

-, 

6. Conduct 5 passes directly under the center of detector 1. Wait until the 
counts have cleared the menu display before making subsequent passes with 
the source. Average the total of the 5 sets of passes to determine the 
average efficiency. Enter this number as the stored particle efficiency. 

CAUTION! 
When using hand held radios, remain at least four feet from computer or COMM 
FAIL may occur from RF transmissions. NOTE: Should COMM FAIL occur, Escape 
by pressing ESC, and reenter the Efficiency Menu. Ensure that desired efficiency is 
selected (F4). 

7. After particle efficiency is stored (F3), proceed with channels 2-l 5 in the 
same manner as above. Note: Channel 16 is the Background channel and 
not a detector. Page up or down to move to different detectors. 

d. Distributed Efficiency. Distributed efficiencies are calculated for detectors l-8 
only, since only these detectors are used to measure distributed activity. The 
computer program assumes the contaminated material is uniformly distributed 
across the belt. Distributed efficiencies are automatically calculated by passing a 
tile source brick on a moving belt under the detector. The tile sources simulate 
distributed activity in a simulated soil matrix. 

e. Procedures for calculating distributed efficiencies. 

1. Start the SGS program as described in Appendix 2 and enter appropriate 
password. 

2. Enter Maintenance Menu and select Efficiency. 

3. Select Distributed Efficiency (F4). 

4. Enter calculated source activity (Paragraph 2. above) if not already 
recorded. 

5. Select the distributed source tiles used for distributed source activity. 

6. Starting with channel 1 (detector I), place the brick on the moving belt 
so that it passes directly under the detector. Conduct 5 passes underneath 
detectors 1 through 8. Average the results of the 5 passes to determine 
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distributed efficiency and enter the average into the System Counting 
Parameters by entering the Edit Menu. This average serves as the basis for 
the distributed determination during actual soil processing. NOTE: Only 
detectors 1-8 are used for distributed activity measurements. Exit Efficiency 
Menu. 

2.0 Thick Detector Calculations 

a. Procedures used to calculate thick detector efficiencies are identical to those 
used for the thin detectors. 

b. Record all efficiencies in the Control room logbook and furnish a copy to the Site 
Manager for filing. Prepare a new start-up check sheet with new efficiencies 
annotated. Exit Efficiency Menu. 
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‘L TR SGS VEHICLE AND EQUIPMENT MAINTENANCE 

1 .O Vehicle Maintenance 

TR SGS vehicles will be maintained in accordance with the vehicle 
maintenance schedules recommended by the leasing company. On-site 
routine maintenance includes greasing equipment bearings on both the 
stationary equipment as well as the front-end loader. It also includes fueling 
services. No services such as fluid changes or engine maintenance will be 
performed on-site. 

2.0 SGS Maintenance and Inspection 

a. SGS equipment including conveyors, belts, electrical components and 
segmented gates will be inspected before first use daily. 

b. Should a discrepancy surface during daily inspection of vehicles and SGS 
equipment, the SGS technician will notify the TR Site Manager immediately. 

C. Discrepancies that affect safety or that will prevent operation of 
equipment will be brought to the attention of the TR Site Manager 
immediately. 
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Safety and Health 

All vendors will operate under the project SSHP and the task Safety and Health Plan (SHP - refer 
to Volume 4). The following section describes additional safety and health considerations (job 
hazard analyses) which are specific to the vendor’s system. Any work that is not specifically 
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SITE HEALTH AND SAFETY PLAN 
Maywood Interim Storage Site 

1 .O Introduction 

This TR Health and Safety Plan (HASP) defines the site specific health and 
safety requirements for TR employees and TR subcontractors working on the 
Maywood Interim Storage Site project. It is to be used in conjunction with 
the TR Health and Safety Manuals, Maywood Interim Storage Site 
Radiological Protection Procedures Manual (RPPM) and a Maywood Interim 
Storage Site-approved radiological Work permit (RWP). Where a conflict 
exists between this HASP and other references, the most stringent 
requirement consistent with the requirements of the Maywood interim 
Storage Site RPPM will apply. 

This HASP was developed with consideration given to known contaminants, 
and potential exposure to unknown substances. Additionally, current health 
and safety standards contained in the following references have been 
consulted and will be followed. 

* 10 CFR 20, Standards for Protection against Radiation 
* Radiological Protection Procedures Manual Maywood Interim 

Storage Site 
* TR Safety Manual, Vol. II, Field Operations 
* TR Industrial Hygiene Procedures Manual 
* TR Respiratory Protection Program 
* OSHA 29 CFR 1910, General Industry Standards 
* OSHA 29 CFR 1926, Construction Standards 
* ACGIH, Threshold Limit Values for Chemical Substances and 

Physical Agents and Biological Exposure Indices 
* TR Quality Assurance Program Manual 
* 10 CFR 835, Occupational Radiation Protection 
* ER RSD Guidance Manual 

All changes to this HASP must be made in writing to the document 
custodian, approved by the SGS project manager,‘and the revised document 
distributed to all TR SGS management. This HASP complies with the 
requirements of 29 CFR 1910.120, however, all requirements of 29 CFR 
Parts 1910 and 1926 are applicable. 
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2.0 General 

The TR Site Manager is responsible for the overall safety of TR personnel at 
the TR project. In the absence of the Site Manager, the Plant Superintendent 
will assume safety responsibilities. 

3.0 Site Hazards 

a. Soil Processing Operations 

1. Particles of radioactive materials are present in soil that will 
be processed through the SGS and moved by earth moving equipment. 
Inhalation is the primary path exposure to airborne radioactive 
materials. If ThermoRetec is responsible for occupational and 
environmental monitoring, an aggressive airborne hazard monitoring 
program will be initiated at the site to determine radioactive hazards 
in the air in accordance with the air monitoring procedures contained in 
the ThermoRetec Health Physics Operational Procedures Manual. The 
appropriate area will be bounded, posted and PPE will be utilized for 
soil processing operations according to the instructions contained in 
the ThermoRetec Health Physics Operational Procedures Manual if the 
potential exists for site contamination levels to exceed the levels 
contained in 10 CFR 835 appendix D or other appropriate regulatory 
guidance, airborne concentrations of radioactive materials to exceed 
10% of the derived air concentrations (DACs), or for chemical 
contaminants to exceed their respective action levels. 

If the client is responsible for occupational and environmental 
monitoring then all aspects of exposure, access and work controls 
such as wind speed limitations for operations will be in accordance 
with the appropriate facility policies and procedures. Air monitoring, 
posting, access control, work and PPE requirements for radiological 
and/or chemical constituents at the Maywood Interim Storage Site will 
be outlined in the Maywood Interim Storage Site RWP. 

Occupational and environmental monitoring at the Maywood Interim 
Storage Site is a Maywood Interim Storage Site responsibility. 

2. Soil processing involves dumping soil in a grizzly bin and moving 
soil on conveyor belts. Falling rock hazards exist at the grizzly and 
overhead conveyor belts. Conveyor belts may have pinch points and . 
moving parts that although guarded, must be avoided at all times. 
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Safety glasses, hard hats and steel toe safety shoes are required when 
processing material through the plant. 

b. Noise Protection 

All TR personnel will be trained and provided PPE as necessary for hearing 
protection. The results of noise level surveys will be kept on file. 

c. Heat Stress 

All personnel will be trained in heat injury and heat related problems before 
working on site. When ambient temperatures exceed 90” F., heat stress 
monitoring will be performed by the TR Senior Health Physics Technician. 
Determinations on work and rest periods will be made according to weather 
conditions. (TR IH Procedure 3.01) 

d. Chemicals and compressed gases. 

Acetylene and air cylinders will be used only by authorized personnel and 
stored/secured appropriately in an upright position. MSDSs will be 
maintained for all chemicals and cleaning materials stored on site. All site TR 
personnel will receive Hazardous Communication training in accordance with 
the ThermoRetec Hazard Communications Program, SP-02. 

e. Storage drums and containers 

Personnel handling drums and containers will be informed not to lift them by 
hand and to use only approved lifting devices for this purpose. 

f. Pinch Points 

The conveyor systems have pinch points that are guarded. The guarding 
must not be removed, except for maintenance. When removed, the system 
will be locked out and tagged out. 

g. Lockout and Tagout Procedures 

Lockout/Tagout procedures will be made available to all site personnel. All 
personnel will be trained in these procedures (see Appendix 8 of this SOP). 

h. Heavy Equipment 

Appendix 5 (TR SGS Operating Procedures) Page 3 Revision 1 (816197) 

ThermoRetec 



Only personnel assigned as heavy equipment operators and other personnel 
designated by the TR Site Manager will operate heavy equipment. Heavy 
equipment operators will be properly trained and licensed for the equipment 
they operate. 

--, 

i. Site Excavations 

Site excavations will not normally be accomplished by SGS technicians. Any 
site excavation will be coordinated with the appropriate Maywood Interim 
Storage Site official. 

4.0 Personnel Training Requirements 

a. Prior to performing SGS soil processing operations, technicians will be 
required to complete the DOE Radiation Worker II Training provided by 
ThermoRetec, be instructed in the use of personnel protective equipment (PPE) 
to be used on site, and must have completed the 40 hour OSHA hazardous 
waste training course and the required yearly 8 hour refresher training. 

b. Other training requirements for TR personnel include but are not limited 
to: Hearing protection, quality assurance, site safety, lifting safety, PPE use, 
hazardous communication program including use of MSDSs, Lockout/Tagout 
procedures, heavy equipment for operators and other site specific training 
requirements. 

-J 

5.0 Emergency Plan 

Maywood Interim Storage Site Site emergency warning signals will be made 
available to all TR personnel during General Employee Training. In the event 
of an operational or medical emergency, the TR Site Manager will be notified 
as soon as possible. If assistance is required, call the telephone number listed 
below: 

FIRE 
MEDICAL 
SECURITY 
Maywood Interim Storage Site Rep. 

The numbers listed above will be posted in all TR telephone areas. 
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a. Where ThermoRetec SGS operations result in soil being deposited in an 
unintended location, ThermoRetec will recovered the soil and survey the area 
with the appropriate operational instrumentation to ensure that residual 
contamination is recovered to a level as low as reasonably achievable. 

6.0 Medical Surveillance Program 

TR personnel may be required to participate in the Maywood Interim Storage 
Site site bioassay baseline test program before they begin work. Periodic 
and exit testing may also be required in accordance with site requirements. 
Maywood Interim Storage Site Thermoluminescent Dosimeters (TLD’s), if 
issued, must be worn at all times while on site. Dosimetry will be stipulated 
in the Maywood Interim Storage Site RWP. 

7.0 Site Control 

a. All TR personnel are required to sign in and out of radiologically 
controlled areas according to the Maywood Interim Storage Site RWP. When 
departing controlled areas, personnel must follow monitoring procedures for 
exit as stipulated in the RWP. 

b. Personnel will be required to frisk (monitor) hands and feet before 
entering the TR control van (control room) if it is inside a controlled area and 
the potential for radiological contamination exists. If contamination is 
detected, personnel will not enter the control room and shall notify the site 
radiological control. 

8.0 Procedures Review 

a. The TR Site Manager is responsible for reviewing the HASP to ensure 
procedures and requirements are kept up to date. 

b. Reference materials listed in paragraph 1 above are maintained by the Site 
Manager and can be obtained at the administration offices of TR Nuclear 
Services Group, telephone number 505-254-0955 and/or at the Oak Ridge 
Project Office, telephone number 423-481-0683. 
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i/ QUALITY ASSURANCE AND SAMPLING PROCEDURES 

1 .O SOURCE CHECK DETECTOR/ GATE RESPONSE (Hourly) 

a. When all of the soil is being diverted to the clean side, a source check is 
required to ensure that the detectors are operational and functioning properly. 
When all of the soil is being diverted to the “above criteria” side, a source check is 
not necessary. 

NOTE: Criteria definition is a client determination. ThermoRetec will provide 
samples from both the above and below criteria outputs for the client. Criteria 
definition and responsibility for sample analysis will be determined by the client 
prior to calibration operations. 

b. Place the point source, for which the system has been calibrated, ahead of the 
detector array, pushing the source into the soil layer. Allow the source to pass 
under both detector boxes. Remove the source, and in its exact former position, 
place a colored stone. Observe the stone for diversion by the SGS computer. If the 
stone was not diverted properly, stop operations and notify the Site manager 
immediately. Determine the cause for the malfunction. 

c. If the stone was diverted properly, have the control room technician record the 
event on the printout and in the SGS daily run log. 

2.0 TIME THE SORTER BELT (Hourly) 

a. Using a stopwatch, time the sorter belt for one revolution. If the time does not 
match the established RPM for the proper speed setting within one second, stop 
operations and notify the Site manager immediately. Determine the cause for the 
malfunction. 

b. If the timing was correct, have the control room technician record the event in 
the SGS daily run log. 

3.0 ENVIRONMENTAL CONDITIONS 

a. Record in SGS daily run log the temperatures in any of the detector boxes and 
control boxes requiring temperature monitoring. Temperatures should be recorded 
hourly. 
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b. At system startup up each morning record outside weather conditions and as 
necessary when the conditions change. 

V 

4.0 SAMPLE AND SURVEY THE CLEAN SOIL AND CONTAMINATED SOIL 
STREAM 

a. The sampling method of the soil stream can vary from site to site and based on 
the purpose of the sample. 

b. (Optional) For radiological sampling Festo automatic samplers are set up to 
transect (pass through the width of soil stream) the soil stream. These automatic 
air operated samplers can be adjusted to change the frequency of samples. This 
sampling technique represents an aggregate grab sample. Split samples may be 
necessary depending on client requirements. Place samples in appropriate 
containers and follow local procedures for further processing of sample. 

5.0 DENSITY MEASUREMENTS 

One of the main operating parameters is density recorded in grams/cubic 
centimeters. Normally, when a client provides a representative sample of the soil 
to be processed for TR to accomplish the laboratory tests, density of the sample is 
determined and used initially for calibration of the SGS. Once a client’s soil is being 
processed, density measurements (as is on the belt) are performed using a TR d 
Modified Jigged Method per ASTM Standard D75-87 Standard Practice for 
Sampling Aggregates (attachment 1). After five measurements have been taken, 
the TR Site Manager will consult with TR Project Management before changing the 
density parameter in the computer. 

6.0 MOISTURE TESTING 

Moisture testing is normally performed by the client since they normally have the 
proper facility in which to perform moisture testing. If TR had to perform moisture 
testing, TR prefers to use the method identified by ASTM Standard D4643-93, 
Determination of Water (Moisture) Content of Soil by the Microwave Oven Method 
(attachment 2) 
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Standard Practice for 
Sampling Aggregates’ 

I. 1.2 COI¶Lrol of the produeL P1 LhC soura of supply. 
f . I .3 Convd of the operations ac the site of us, and 
1.1.4 Aocrptana or xdcctioa of the materilir 

3. Slgnllko~ and u9rJ 
3.1 Sampling b equally a9 important (u the res.iu end 

the r~mpkr rhrll U(C SVC~ pmaution LO obtain rampla &at 
will show the oat- and mnditioo of the mati& which 
they reprncnt. 

3.2 Sampler for preIiminary invesrigntioo test3 am ob- 
uioaj by the paxty rqxxxibln far d&lopmenr of rhe 
potential soura (Nme 2). Sampk ofmatcrialr for contrd of 
(ho produnion rt the mzra or control of the wati at the riu 
of (PC arc otincd by the manufacturer. contractor, or other 
par& ruponnik for xaumpllxhing the work Sampks for 
tcsLi to be ued in acccptdncc or fcjation d&ions by the 
purchn%s am obtained by rhe purchaser or his authorized 
repracnIadve. 

. 

4.1 Gmcruf-Where maccicabk. ~amplas to bc kstcd for 
qudity shall be obtincd from the finished produn Sampks 
From the finicheci prcducc to k ~cd for rbmsirm loss shall 
oat k subjaz LO further crmhing or manual rcduaion in 
partide sLC in prepunrioo for the &union us unlur Ihe 
mizc of the finkbed pmdua ic such that it ruquires further 
rrdudion for t.&ing purpow. 

42 Intpcction--lhe matetisl shall bt inspad to deter- 
mini d&m&k vsrfulonc. The sdler chall provide tiuit.sblc 
equipment nczdcd for prqxr inspection and xampllnp. 

4.3 PtWxdurc: 
43. I Sumpling/roin u Flowinr&gr:gate Srrcam (Binr or 

Belt LJlscharg&-Sdea uniu to be sampled by a random 
mehal. ruch a RaEtia D 3665. from the producGon.- 
Obtain at lu.at three appmximx~ly ~u.nl iocrrmenu. Y- 
lecxed at rPnd.om ftum Wunit king sarnplcd, and combine 
to form a field lampIe athose mass cqurl~ or ex& the 
minimum ruommcndcd In 4.42. flke uch increment 
from the entira cram rso‘on of Lhc mdt&al = ic ir being 
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didmrgd. It is uwally n wasmy to have l spxial d&cc 
con~tmcti for UY nt sach particular plant. Thin device 
consisrs of a pm of ruff~cianl size 10 inrcrapt the entire crow 
wztion of rhe diwhargc rtram and hold the mui& 
aurnlily of mat&al tirhoul ovcrllowing. A y+ of tib mny 
bz net-smry 10 support the pn as II ir pus& under rhc 
dinharge suam. Imdar as is porsiblc. kzcp bins continu. 
q usly full or ncPriy full (0 &ucc scgrcgation. 

from rhc production. Obcain at Imst three apprim~kly 
qukl incmmcnrs. s&crcd at random. ftum tic unit being 

vtmpkd and combine tn form a field sample whose maa 
quals or crds the minimum rccornmcodcd in 4.4.2. Stop 
Lhc conveyor tall whila the umple incrtmencs are being 
obraincd. Insen two tmplta. the lap of which ~mforms 
ro rhc rhapc of rht bdt in the ~cgare dram on the belt, 
and space them such that the material contain& bctvcrm 
them will yield an inanmsnt of the mui& ulright. Cars 
fully DDOD~ dl mat&d bmwwn the r.mplntw into 1 rui-bl- 
mnrnincr kd callut the 6na on chc bclr 6th a brush and 
dust pan and add KO tic canhiner. 

4.3.3 Samdin~from Slackpiles or TrwpLKldon U&s- 
Avoid sampling cm= aggregate or mired coarse and fine 
aggrcg~c from stockpiles or tnnsponation uniu whmcver 
possible. pa&ularly when the sampling is done for the 
puvwe of determining eu protxr%is that may h 
dewndent upon the mdin; of the umpk. If circumsunm 
‘inat: ir necctlsry w obtain aunpla from a s%xkpik of 
- abgrrgate or a rtockzpila of combincd coarr l ud fine 
aggrqate, daign a sampling plan for rhe rpsdtic cart under 
consideration. Thh npprnach vi11 allow rhc umplim aguuy 
to USC a sampling plan thar will give a wnfidsnce in KS&B 
obtincd therefrom that is agrud upon by &II pwliec 
mnumcd IO be mptable for the panicular siLuztion. The 
sampling plan shall define the number of aampks nm 
to reprcsznt IOU and rublotn of specific sizes. Qcnnal 
principles for sampling from rtockpilcs are applfabk to 
sampling from h-ucks. rail carr, barges or orhcr transports 
don unitx For general guidanar in sampling from stockpiles 
SL-C the Apccndix. 

4.4. I The number of field sampks (obtained by one ofthe 
methods described in 4.3) fequirtd dwnds on the criticality 
of. .nd r”ristion in. rha wpzrC;s. $0 bo mu~urd. D-&W. 
ench vnlt frum which 8 Geld umplc is to bc obtain& prior to 
sampling. The numbor of fidd samples from the production 
should be wfl%cnr to pive the dcsircd confidence in tcs~ 
rsulls. 

2 
Attachment 

maua murc & prcdicatai cm the type and number of test8 
to which the matid is to be rubjccud and ruffiident 
mn~crial obtained to provide for the proper c%s~~tion OT 
Chew ttsts. Standard amzprnncz and conrrol LCSU are cowrod 
by ASTM nandardr and rpccify the portion of the field 
sampk rcquirod for each a&Iic tst. Gcncmlly socaking. 
the amounts s&tied in Table 1 will provide adequate 
msncrial for routine gm;rding and quality analysis. Exnw~ tti 
portionr fmm the fscld sample acmrding ta Pncticc C 702 or 
ti6 muirad by other applicable lcsl melhods. 

4.3.4 Sampling from Rwdway (Bpres aud Subbases)- 
Sample units vloctcd by a random mcrhod, such u Pmctie: 
D 3665. from the mnrtrunion. Obtain at kast thru kppr~r- 
imatiy equal incrcmcnu. skcxd at random from the unir 
being rampled. and combine to form a field ~ple whose 
mass qualr or cad the minimum mmmcndai in 4.4.2. 
Take all increments from the roadway for the IL11 depth of 
the material. lakin~ M to exclude any undtiying mxtcrial. 
aearly mart: the r@dfic - from which each ixrrmcnr 1s 
to be removed: a metal template placed over the arc6 is a 
dcfinitc aid in rccuring appmximatcly equal h%xmenr 
ruti&Jlu. 

5. ShIpplug !5ampks 
5.1 Tnnspon wggrcgata in bags or orhcr containers so 

consrrucrcd LI ta pmcludc loss or conmminadan of any pan 
of the aample. or damage to the contents from mishandling 
during shipment. 

S.2 Shieng wntinrrs for aggregate sampla shall have 
tuirnbk individual identification nrrnched and enc104Cd so 
that field rcportinL l+orato~~ logging, and =t rrponing 
may bc IAiurcd. 

6. Ksyvordr 
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Xl. SAMPLING AGGREGATE FROM STOCKPILES OR TRANSPORTATION UNITS 

x1.1 stop pppragatc the outer layer, which may have become WC- 
X1.1.1 In same silubons it is m4odatory to aamplc getcd, should bc rrmovEd and the sample rakcn from & 

-rU hat hwo been stored in rlockpiles Or lcndal inro ma!crial hneath. Sampling tuba appmximatety I %-in. 
t-d CM. barn or truck% In xuch ass the DZt,CCdUrr (3CLmm) min by 6 !I (2-m) min in length may bc inscn& 
tihould cn~“rt that ~ticm das not inrroduz a szriou~ into :hc pile at random locations to edract a minimum of 
tiar in the results. five increments of material to form the sample. 

Xi.2 Samplhg from Sbckplka X1.3 !%8mpltrtg from Trusportntbn Unftl 
X1.2.1 Ln um~ling matcrid fmm rtakpiia it & very X1.3.1 

difficult to cnsurc unbid ~mpks, due 10 the wrion 
In umplizq cnasc xggrcgxta from railrd can or 

wbicb oRan acunvhalmurPrklisr~~tkmu%r 
huws. elfon ahouJd be made to edis! the vrvicu of power 

rnrticks roiling to the auuids IJBW of dte pile Far ogne or 
cqI&Jment aplble of ozqdrlg the material ux various levels 

mixed - and fiw etc. avay effort lot&d bs made 
and nndom locarionr. Where povcr equipmcnr is not 

10 onh rbc dcu of posu cqulgment u) dsvclop a 
avaikhfc. a common prazdurc nquira excavation of fhrer, 
or more tnnchu xcros lbe unit at poinu lhut will. from 

sccmma smull sampling pile mm& of matcriuh dry% 
fmm various kvck and la&ions in the main pik &er vMeb 

rirual appcxnnoc. giva a reatonablc estimate of Qe charac- 

rvad iouumsnta may be mmbhd to mmpocs the ticld 
tctia of the load. The Wench tiCtom should be xpproxi- 
marely kvol al least 1 R (03 m) in width and in d+zpih below 

SampIe if aecrtury to indlars the depm of v&&&y 
aisting within the main pile sp&rate ~vnpla should h: 

the surf&u. A minimum of three incrcmmtc from rppmxi- 

drawn fiim scpamtc a- of the pile. 
matcfy a~ually spaced points dong each trench should be 

X1.2-2 whcro power @pment it as rvrikbk, sampler 
t&a by puking a shor~l downward into the malcrial. 

3m stock&s should hc m&a up ofxt kuat &cc inaz- 
Coure aggrqpts in trucka should be sampled in asentillly 

rnts uken fmm he top third, at the m&ph, and a; he 
the ume manner as for rail av~ or barges, cxccpz for 

%ttom third of the volums of the piIe. A b+oud lovaj 
adjusting tic numba of ina-emcn~ socording 10 Ihe tint of 

venially into the pile jurt above rhe umpliag point Jdr in 
rhe ttu&. For fina me in tmn~portatioa uniu, ssm- 
pIlag tuta as ducrii in Xl.2 may be uud to excract an 

prc=nring further ~tion. In sampling stakpilu of fioc a~ps-opriafo number of inctemeaa to form the sample. 

X2. EXPLORATION OF POIEKnAL AGGREGATE SOURCES 

x2.1 .scopo accompanying all aampla the folfowing information should 
x2.1.1 Slmpling for eVslu.atian or potential lgOrcpate xccomp~ny sumpla taken from kdges or quexxy CILCC% 

xxxrca should bc txxformal by a rnpsmsible ttiiacd and X2.2.3.1 Approximate quantity available. (If quantify is 
crFarienud person. BecalLIc of the wide varkly of mndi- very large this may be r~~tded a practiutlly unlimired.) 
lhu under which umpliag may have to be done It jr not X2.2.3.2 Qumtky ai character of overburden. 
pcsdbk to da&be dotaflal pnxzzdu~ appIiubk co rll X2.2.3.3 A data&d rewttl shoving bounds&s and loca- 
circumsranm ?hht apandix is intended to pmridc general rion of material mpreunted by each rampk. 
guidance and list morr: comprdxnrive refcrenvl NOTE X21--~ ILSW. plan. and devldaa dmvln~ fhe rhiekncu 

and bation d cha &Temnt layers h enamnendsd f-a? thh putpow. 
X2.2 Samplhg Staar from Quada OT X&gu 

X2.21 Inrpccrioe-The kc& or quarty fact sbauld bz --X23 Sampling Rmdsld~ cu &nk Run Sand and Cn~l 
inr.peckd to dctermiac disocruibk veriations or ttnu. Dif- Dcpcdrs 
acne in mlor and D~CWC should k ~rdcd. 

X2.2.2 Samplinf and Size 4/Sampfe--sCparw umpk~ 
X23.1 Inrpmlon-F&cntinl aourcea of bank run aand 

h-k E ma of at laal SO lb (spproxirnarely 25 kg) should 
md gravel may include p&o&y worked pits from which 

_ 
bo obtained fmm arch di%xraibls atra;um. l%a nmpla 

there ir an cx@ face or pate&d dcposiu discovered 
through air-photo intommtation. g.sohyzical cxuI~~~h. or 

should not indudc mat&al wathczcd to such an c&al thnr 
it is no loozcr ruitrblc f%r the puw intinti. 0% or more 

0rk Wpa Of bzmdn in*Ptigntion. 
X2.3.2 Samphp-SsmpIu should bc M chosen from 

tic=% in each sample rhould be ~1 lees 6 by 6 by 4 ia. (150 each ditTercnt stratum io the deposit discmiblc ta rhr 
by 150 by 100 mm) in dzr with tha bedding plane plsinly umpler. AIJ dmare of rhe quantity of the difTcrcnr mate- 
mu!d. and this pie0 should bc fm of SYHUI or fraccurn t-ids should bc mrdc. If the dcposi~ is.~orizd = an open-fur 

x2.2.3 Record-In addition rn the general inFormation bank or pit. umpks should bc taken by.channcling the fau 

ii 3 
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kg) if the dec.osit contains an notxwiablc 8moun1 OF coary 
-w. 

X2.3.3 Rcco~-~ sddition IO the wncral information 
xcompuryia; all & the following information should 
aaampany ~rmpla of bnk run rend and gnwel: 

x2.3.3. I ladion al- Bupply. 
X2.3.3.2 Estimate of apptvximatz quantity available. 
X2.3.3.3 Quantity md &an&r of overburden. 
X2.3.3.4 Lm@$b of haul to prom site of work. 
X2.3.3.5 W of haul (kind of road, maximum 

tv-.d-. mc.1 
X2.3.3.6 Dckilr u to extent and location of m&al 

rcpracnti by cad ample. 

X3. NUMBER AND SIZE OF INCRJIMEKIS NEEDED M ESl-iMATE CHARACXER OF UNIT SAMPLED 

3.1 smp 

3.2 Lk¶ulpdcaa d’t- spedfk co Tkk scutdud 

X3.2.1 Jleld sump/+-a quantity of the m:tcrW to bc 
xtaI 5fruffMmt rtr: to pmvi& an acaptabk admate of 
r wuxze qudity of l unit 
X3.22 h-a xkabda imlatcd quantity of bulk mrtcrial 

om x sin& coulg swumed to have been pruAu& by the 
1n7e pram (for uamplt. a thy% pnxlucUon or I spriftc 
Ias or volume). 
X3.2.3 fesl gwf1arf-a qutitity of the mat&d of NW- 

enr da cx~rmctd from IIN largar field sunpk by a 
romiurt d&&ncd to aruurc accurate ra~tatiaa of rhe 
cld rample and thrrr ofti unit nmpled. 
X32.4 udr-a buck or flaite mdzdlvisl.on of a lm of bulk 

mmial (for cram&. x truck Iold or a rpxific LT~B 
WWUI). 

X3.3.1 The unit to k rq~mcnfcd by 1 rinJc field sample 
should neither bc Y) lug!2 u to mask the effects of signifimnt 
&ability within the unit nor be XI small M to bc Stated by 
the inhsmnt vwiGllty Lwwccn rmdl portions of any bulk 
rnaarial. 

X3.3.2 A unit of bulk materid composed of graded 
aggqutc or mt.c mixturcl might cm&t of a full 
u-uckloed. If it twm poaciblc the encirc load might bc tested: 
as a ptwtlcrl matter. a Odd rampla 1s composed of rbmc or 
man incmnmts chwen at random frpm the mataial as it is 
loadd or ucdoedcd fkom tha-trud. RU has shown that 
ruch a pruxsium permlu an acoptiblc atlmate to k made 
of rhe average Htioa Utr; might b: mcdsurrd fmm IS of 
20 inucmunts fmm the au& 

X3.3.3 Sifkattr varhbllfty with a lot of mnrctinl. wh& 
it mi&t czilt. should be indicated by stntirtical measures. 
such u (he starx!atxi deviation bctu~n uniu alected a: 
mndom fkom within the lot. 
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D2216 Tast Method for Lnboratoty Dc~inntion of 
Water (Moinure) Contcn~ of Soil nod Rock’ 

D 3740 Ptactica for Minimum hquircmcnts for ~gcocia 
Engaged in lhc Testing and/or hspccrion of ‘hi1 and 
Rock a~ Usad in Engineering Design and Cons&uct&na 

D 4753 Specification for Evaluntict& Selatine. end SAC& 
fyiag hhas and Sc8ks for Usa in Tasting Soit, Rock, 
mnd Related Construction Matcrials~ 

3. Tarcnlnology 
3. I Dejinirionc: 
3. I, 1 All dcf?nitionr arc in accordance with Terminology 

D 653. 
32 Descripfiow of Terms Specfic IO rhis Standard: 
3.2.1 microwave hearkg-a p-r by which heat is 

induad within a material due,to UK interaction bctwccn 
dipolar molcculca of the m&c&J and an shnating. hkh 
hcquency ck&c f&l. Microwaves M ekcuomagnaic 
wava -ith I mm to I Ill wavdengthr. 

. 

3.2.2 wafer fmdisfuql contenr-the mcio. crpnucd as a 
psax-aagcz of chc nrpu of “pmc or ‘fire’ water in a given 
mas of so11 to the mass of tbc sotid particles. 

4.1 A moist soil spaimcn is placed in a suitable cantioer 
and iu ma is determined. It is then placed in a miuowwc . 
ova& wbjcctcd to no inraval of dryiru rnd remoti from 
rbe OY~O. md iti new txws is dctccminad. This praaium is 
repeated unlil the mus bccomer neariy condsnL 

4.2 The diffurnec bet-n rhe mu of the moisl sps- 
imcn and th0 dried aveimco is uacd es the mfus of wtcr 
originllJy conttinad in the spaimen. The watn cootent is 
determined by dividing the mesa of W~(LT by the dry mais of 
aoil. multi&d by 103. For a &en soil and zlmpJc rizc. the 
time LO achiavc P constant dry mw Can bc noted and uu3d as 
s minimum dryiog time for rubsoquant t&x wine the ssrne 
riu: spccimca of UIC same soil. 

5. SSgnUScanrr and Use 
5.1 The water contcn~ of P aail is used throughout 

gcotcchoiul cagiaecring pract’= both in the Ssbara~ory and 
in the field. The u$e of Tcax Method D 2216 for -UPAX 
CO~I.Z~I dctcrminntion can tw tima mnsuminn and thcrr arc 
occasions when II mom expedient mahod is desirabk. The 
USC of a microwvc oven is one such method. 

5.2 The princiti objection to theux. of the microwwc 
own for rvarer-contcnr dncrminstion hsn been Ihe ooxsi- 
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Lockout/Tagout Procedures 

1 .O Purpose 

The purpose of these procedures are to establish lockout and tagout 
requirements to be used on the SGS. It is intended that these procedures are 
to be applied when mechanical or electrical repairs or work are being 
accomplished on the SGS or other equipment so as to increase personal 
safety and comply with OSHA requirements. 

2.0 Scope 

These procedures apply to all TR and TR subcontractor personnel at the site. 

3.0 Procedures 

Both the supervisor and operator will place locks on equipment that is left 
unattended. After the lockout procedure is complete, the operator will 
attempt to energize the equipment to ensure that the equipment is 
inoperable. 

a. General lockout - non-repair 

Color coded RED and/or Silver Master locks will be used to lock motor 
control panels and other sensitive TR equipment at the end of a shift, lunch 
breaks, and when the equipment or machinery is left unattended. 

b. Lockout/Tagout - repair or maintenance 

The following steps will be taken when performing maintenance and or 
repairs where unexpected activation of the circuit or machinery being worked 
on could put the person performing the maintenance or repair task at risk of 
injury. Should more than one individual be involved in the same or separate 
maintenance activity or repair involving the same equipment or electrical 
source, then each involved person will complete the following: 
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NOTE .-l 

Lockout/Tagout procedures are the responsibility of the person making the 
repair or performing maintenance, and will be performed prior to beginning 
the repair or maintenance activity. 

1. Notify the Site Manager or Plant Superintendent of the required 
repair or maintenance activity and that the equipment will be out of 
service. 

2. Select a multi-lock tamper proof safety lockout and a single 
individually keyed j%EJ lock. Install the safety lock out and RED lock 
on the equipment or electrical source being worked on. 

3. Tag the equipment or electrical source with a lockout tag, filling in 
time and date of lockout and name of individual locking and 
maintaining the key. 

4. Make appropriate entry into lockout register. 

5. Completion of repair or maintenance activities, remove the lock and 
lockout tag and make appropriate entry into the lockout register. 
Notify the supervisor that the activity is completed. d 

WARNING 

The person performing the repair or maintenance activity will maintain 
possession of the j3EJ lock key until the procedure has been performed and 
the lockout tag has been removed. A violation of these procedures may 
result in disciplinary actions and/or may result in employment termination. 
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ThermoRetec 
SEGMENTED GATE SYSTEM DESCRIPTION 

1 .O Plant Description 

The ThermoRetec Segmented Gate System (SGS) is a system that reduces 
the volume of radioactive contamination in soil and material. Radionuclides 
such as 137Cs, “‘Co, 23gPu, 241Am, 238U, 226Ra, and 232Th are removed from soil 
and material in accordance with site release criteria. Significant benefits 
resulting from use of the SGS compared to soil washing and treatment 
systems are that chemicals are not added to the feed material and the SGS 
does not generate a secondary waste stream. Additionally, the SGS provides 
a 100% assay of all material processed. 

The SGS is a combination of sophisticated conveyor systems, computer 
operated radiation detectors and segmented gates that precisely remove 
contamination from feed material moving on a conveyor belt. The system 
works by conveying radioactive contaminated soil or material under arrays of 
sensitive radiation detectors. Material on the conveyor belt is 100% assayed 
and radioactivity content is logged by computer. Contamination is diverted 
by segmented gates to a conveyor belt which deposits it in a container for 
disposal. The SGS removes a minimum amount of “clean” soil with the 
radioactive contamination, significantly reducing the overall amount of 
material that requires disposal. The plant can be operated outdoors on any 
level surface and the throughput is 28 yd3/hour for a single line SGS 
processing a 2 inch thick layer of soil. 

2.0 Mechanical Systems Description 

The mobile SGS plant includes belt conveyors for material feed, screening, 
and separating contamination from the feed material. Contaminated feed 
material is conveyed to a feed hopper via a screen plant and hammermill 
process. It is then moved by conveyor to the SGS sorting conveyor belt. A 
screed spreads the material across the conveyor belt to a specified depth and 
width, and then it is moved underneath the detectors which are linked to a 
control computer. The computer, based on count rates from the detectors, 
operates eight pneumatic diversion gates located at the end of the sorting 
conveyor. Contaminated material diverted by the gates is moved by a 
conveyor and placed into storage containers. The material assayed as below 
site release criteria is routed by a stacking conveyor to a storage pile. 
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The SGS is controlled by the Site Manager through the use of computers 
housed in a mobile van (control room) that is located adjacent to the plant. 
Up to three Plant Technicians are required to operate the conveyor belt 
systems and soil processing activities. Radiation worker safety support may 
be provided by an on-site Senior Health Physics Technician. 

3.0 Electronics Description 

3.1 Radiation Detectors 

Two gamma radiation detector arrays are housed in shielded enclosures that 
can be adjusted vertically above the assay conveyor, allowing for various 
feed material thickness. The detector arrays can be operated simultaneously 
and each are designed to accommodate 15 Nal (TI) detectors. The detectors 
are arranged in two offset rows of eight and seven and span the entire width 
of the belt. One array of detectors uses 0.16 inch thick Nal (TI) crystals, 
while the other uses 2.0 inch thick Nal (TI) crystals. 

The shield assemblies are provided with penetrations for an air supply and an 
exit opening for coaxial cables which connect the detectors to the electronics 
housing. The shielded detector arrays require a “shadow shield” below the 
conveyor belt which is constructed of steel plate lined with 2.0 inch thick 
lead brick. 

3.2 System Electronics 

The electronics housing contains all of the detector interfacing and signal 
processing electronics for operation of the segmented gates. The housing is 
provided with penetrations and connection points for temperature control, 
conditioned 115 VAC power, coaxial cables for the thick and thin detector 
arrays, computer communications and a communication port for a laptop 
computer. 

The internal electronics housing includes modular detector board (MDB) cards 
and cages. A 486-66MHz control computer is also mounted inside the 
electronics housing and provides all the required data processing and 
communication interfacing. The MDB is a high’ performance detector 
interface board which provides detector high voltage, amplifier and signal 
processing circuitry, and a single channel analyzer. The high voltage and 
discriminator levels are controlled via a high speed RS-485 computer-to- 
computer serial communications network. The MDBs mount in MDB card 
cages which accommodate six assemblies per card cage. Six card cages and 
32 MDBs are required to interface with the 15 detectors in each shield 
assembly and to provide for the two background channels. DC power 
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supplies are provided for IL 5 V and + 12 V for the control computer and 
MDBs. 

The control computer interfaces with a 486-1OOMHz remote computer 
located in an adjacent control room. The remote computer has a local 
display and keyboard and stores proprietary software on its internal hard 
drive which can be updated by floppy disk. The remote computer monitors 
soil processing based on operating parameters supplied by the operator. A 
menu-select provision is available for entering efficiency data for each 
detector and information regarding operating conditions. When the plant is 
operating, the remote computer stores in memory the chronological time of 
each diversion to the contaminated path, the amount of radioactivity 
diverted, amount not diverted, and the amount of soil processed. The 
remote computer saves the image of the most recent hot particle and is able 
to display that image upon request from the operator. The operating display 
on the remote computer will show real-time status of the conveyor monitor 
system and can shut down any conveyor feed belt when abnormal conditions 
are detected or on operator command. 

3.3 System Algorithm 

The primary function of the control computer is to count the soil increment 
under the detector and make “hot” particle and distributed activity 
determinations using the appropriate mathematical algorithms. Count rate 
determinations are made directly by the control computer via its on-board 
counters. The MDBs control the detector high voltage and threshold levels 
by sending the appropriate messages over the RS-485 communication bus. 
All data processing including hot particle and distributed determinations are 
made by the control computer. 

The control computer analyzes the detector data using the appropriate 
algorithms and transmits divert commands to the segmented gates. It tracks 
contaminated material on the assay conveyor belt and determines when each 
increment of soil will reach the segmented gates. The computer signals the 
appropriate gate to activate, catch, and route contaminated material to the 
proper path. 

Counting is performed via a time-slice method. The minimum time interval 
recognized by the control computer is 50 milliseconds and a time slice is 250 
milliseconds. Time slice integration for distributed counts occur every two 
seconds. The integrated gross counts are divided by two seconds and the 
background is subtracted to give the net count rate. Each detector’s 
background is subtracted as a percentage of the counts seen in the last 

L-x update of the background channel. Combined distributed net count rates 
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from all of the detectors are used to make a distributed contamination 
determination over a number of soil increments in a grid array. In cases of 
high count rates that qualify as hot particles, the soil increments are marked 
for diversion. These marked elements are not included in the distributed 
contamination calculation since they are diverted regardless of the status of 
the rest of the material on the belt. 

3.4 Segmented Gate Control 

The segmented gates have magnetically activated limit switches that provide 
electrical signals when they are fully extended or retracted. The control 
computer monitors the position of each segmented gate and alarms if a gate 
is not in the required position for any reason. This alarm will automatically 
stop the processing conveyor belts. 

3.4.1 Hot Particle Activity 

All diversions, including hot particle diversions, are made on 2 second 
boundaries, so all hot particles, regardless of the level of activity, will divert 
the same amount of soil. Hot particles falling on a 2 second boundary will 
divert 4 seconds worth of soil. 

The microprocessor obtains a net count from each detector at the end of 
every time-slice and sends it to the control computer. The control computer 
analyzes of the shape of the activity peak generated by the signal to 
determine if the count threshold level is exceeded. If the count threshold 
was exceeded, the microprocessor determines the specific time the 
increment will reach the segmented gate(s)s and sends a message to actuate 
the appropriate gate(s). A return signal is sent to the computer to confirm 
that switch closure occurred. If succeeding increments exceed the count 
threshold, the selected gates continue to divert soil towards the 
contaminated pathway until all contaminated elements are diverted. After 
the last contaminated element has been fully diverted, the microprocessor 
stops the signal to the gate(s), and they return to their original position. 

3.4.2 Distributed Activity 

The control computer totals the net counts for each detector in the array 
during each count-time slice, and tracks the results on an 8 by IO unit array. 
The microprocessor attempts to distinguish the higher activity segments and 
divert them, rather than diverting the segments at the front of a 20 second 
section, until the activity drops below the threshold activity level. If the net 
activity in the array exceeds a predetermined threshold count for total 
dispersed activity per total mass, the control computer sends a signal to the 
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appropriate segmented gate(s) to divert selected high-activity increments of 
soil from the array. The gate(s) remain retracted until the activity in the units 
of the array no longer exceed the threshold activity level, at which time the 
gate(s) are closed by signal from the microprocessor. 

3.5 Data Storage 

The control computer will record the date, time, activity amount, gates used, 
and mass of each contaminated soil diversion. This information is tabulated 
by the control computer in the internal hard disk for data archiving and report 
generation. 

The computer software program calculates the mass of the “clean” material 
processed based on the volume of contaminated material diverted. The 
calculation is based on an input value for material density and material 
thickness on the assay belt at a specified width and speed. Upon command, 
the control room computer can copy archived data onto floppy disk for use in 
generation of periodic reports. 
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HOISTING AND RIGGING’ AND EQUIPMENT DEMOBILIZATION 

1 .O Purpose 

The purpose of this procedure is to establish hoisting and rigging and 
demobilization requirements to be used on the SGS. It is intended that the 
hoisting and rigging procedures are to be applied when moving the TR 
Segmented Gate System (SGS) from its carrier to its position of operation, and 
back onto the carrier. 

2.0 Scope 

These procedures apply to all TR and TR subcontractor SGS field personnel. 
They cover the required equipment, specific conditions, special requirements 
and outline the operational tasks of hoisting and rigging and demobilization of 
the equipment. 

3. 0 Hoisting and Rigging 

3. I Crane Company Requirements 

l Four one-inch by 20-foot steel slings or nylon equivalent tagged for a rating 
of at least 7.5-ton for vertical lifts. 

l Six one-inch shackles rated at least 7.5-ton working load limit. 

l Two 20-foot nylon slings tagged and rated for minimum of 7500 pounds. 

l Crane documentation to include current annual load test, operator and rigger 
certification, and inspection record. 

l In states where there is no state certification for Riggers, the company 
providing the rigger will certify competency in writing. 

3.2 Equipment 

l SGS Sorter: 36.29 feet long by -7 feet wide by 8.34 feet tall - 26,000 Ibs. 

l 2 Diversion Conveyors - 3 feet by 16 feet - 1,400 Ibs. each 

l 2 Stacker Conveyors - 3 feet by 32 feet - 4,100 Ibs. each 
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l Screen Plant Belt Cover - 3 feet by 6 feet - 150 Ibs. 
i/ 

l Surge Bin Top - odd size - 50 Ibs. 

l Catwalk ladder/hand rail - odd size - 100 Ibs. 

l Miscellaneous steel 

l Crane: Minimum 35-ton Rough Terrain or Rubber-tired Truck hydraulic 
boom crane. Typical used is a 50-ton hydraulic. 

l Lifting Materials: Nylon and/or steel slings, rope (tag lines only), spreader bar 
(if required), shackles, etc. of adequate working capacity using minimum 
safety factors of 5 as detailed on the attached rigging sketches. 

NOTE: Orange vests, hard hats, safety glasses, and safety shoes are 
required for all personnel working on or near cranes and for all 
personnel working on or near heavy equipment. 

3.3 Responsibilities 

All persons acting as signalers during crane operations must be identified to the ‘- 
crane operator by the use of one or more of the following: Orange hat or 
orange gloves, and orange vest. 

3.3.1 Person in Charge 

The ThermoRetec Site Manager shall be designated as the Person in Charge or 
(PIG) as defined by the DOE Hoisting and Rigging Manual, and shall be qualified 
as the Competent Person under OSHA 1926 subpart H, for the lifting 
operations governed by this procedure. The responsibilities of the person in 
charge include: 

l Verification that all equipment is in proper operating order, and current 
required periodic inspection and maintenance of the crane and the rigging to 
be used has been performed and documented. 

l Evaluation of operators, riggers, and signalers qualifications and experience. 
l Performance of a survey of the site for hazardous or unsafe conditions 

which could affect the completion of the lifts in a safe manner. 
l Conducting a pre-lift brief and documentation of such a brief. 
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Selection of an appropriate communication mode (e.g. hand-held radios) 
between the Operating Engineer, the riggers, and the signalman. 
Ensuring the lifting and handling equipment is properly set up and 
positioned. 
Ensuring that a signal person(s) is assigned, and identified to the equipment 
operator. 
Direction of the lifting operation to ensure the job is done safely and 
efficiently, including oversight of SGS placement. 
Stopping the job when any potentially unsafe condition is recognized. 
Direction of emergency stabilization operations should an accident or injuries 
occur. 
Coordinating follow-up operations and disposition of packaging materials, 
cribbing, and other miscellaneous items following the lifting activities. 
Verification that hoisting equipment is rated for the load over its entire load 
movement. 
Verification of all pre-lift operations on Section 3.4.1. ’ 
Verification of grade materials and subgrade conditions under outriggers 
and/or wheels. 
Verification that outriggers, when loaded, are sufficiently spaced from 
underground utilities. 

3.3.2 Operating Engineer 

The Operating Engineer shall be responsible to: 

l Be cognizant of any and all conditions affecting the control and safe 
movement of a load, and stop the lift if any unsafe conditions arise. 

l Be in constant uninterrupted communication with his signalman. 
l Halt movement of the load of there is any breakdown in communications 

with his signalman or riggers. 
l Respond to direction from any individual to stop movement of his load. 
l Place the load in a secure position in the event of an accident or emergency. 
l Provide documentation that he had received thorough training and 

orientation on the crane he is to operate. 

3.3.3 Rigger(s) 

The designated rigger(s) shall be responsible to: 

l Ensure that lifting equipment such as ropes, chains and slings are kept in 
safe operating condition prior to each lift. 
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Ensure equipment is rigged in accordance with the appropriate rigging 
sketch. 

V 

Ensure correct distribution of the load prior to each lift. 
Ensure that the applied load rating, safety warning tags, markings or decals 
are not removed or defaced from the lifting equipment. 
Verify that the rigging such as ropes, chains and slings are not over-loaded 
in excess of their rated capacity. 
Stop the lift should any unsafe condition arise, if acting as signalman. 

3.4 Operations 

The PIC shall be responsible for the following lifting operations. 

3.4.1 Pre-lift operations 

Verify preparation of the footings for the equipment has been completed to 
the extent necessary to provide support for all live loads imposed by the 
equipment. 
Provide clear access to the area where the equipment will be set so that no 
obstructions shall interfere with swing or travel of the crane. 
Install warning signs and barriers. 
Hold a pre-lift meeting. The meeting must be attended by the Person In 
Charge, Operating Engineer, signalmen, rigger(s), site Safety and Health 
operations. During this meeting, the entire Hoisting and Rigging Plan shall 
be reviewed with emphasis on safety related issues. The meeting shall be 
held before the start of operations and shall be repeated should any change 
in operating conditions or operating personnel occur. Any questions 
regarding Attachment 2 (Drawing SGS-05-H&ROOl-018) shall be addressed. 

3.4.2 Lifting Operations 

Mobilize the crane to the transport vehicles (anticipated as two flatbed trucks). 
The crane position must satisfy the crane reach and radius requirements 
necessary for the lifts. As work progresses, the crane may be repositioned as 
required by the PIC. The crane shall be positioned on as solid and level a 
footing as possible. The use of traffic plate, rail -ties or other such members 
shall be employed if the compressive characteristics of the ground contact point 
of the crane’s outriggers are in question. The maximum weight of each 
individual lift will not exceed 26,000 Ibs. Loads less than 10 tons may be 
rigged by a rigger meeting the requirements imposed by the state in lieu of 
rigging plans. 
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l For each location, ensure that the crane load rating is greater than the load 
to be lifted, based upon boom length, angle and radius of operation from the 
load charts particular to the crane in use. 

l Perform pre-lift inspection of the critical safety components of the crane, 
slings, hooks, and other lifting apparatuses. 

l Verify crosswinds in the immediate area of the lifts are not excessive. Lifts 
should not be performed while winds are in excess of 25 miles per hour. 
Perform the lifts only in safe, favorable weather conditions. Reschedule the 
lifts if necessary. 

3.4.2.1 SGS Sorter 

At the direction of the PIC, the following work steps shall be implemented: 

l Position the hook of the crane directly above the SGS Sorter, and configure 
the rigging in accordance with the rigging sketch (Attachment I). 

l Tie a tag line near the end of the SGS Sorter of sufficient length to assist in 
maneuvering the Sorter to its destination. 

l Verify the rigging is configured in accordance with the Rigging Sketch 
(Attachment I). 

l The designated signalman shall direct the crane operator to take the slack 
from the rigging, and then to take the load on the crane by closely 
monitoring the rigging and the impact of the rigging on the lifting lugs. 

l Hoist the Sorter to its destination, and allow craftsmen to place it correctly 
on the designated pedestals or cribbing. 

3.4.2.2 Conveyors 

l Position the hook of the crane directly above the first Conveyor. Using 
slings of appropriate length (at least 20 feet long) to maintain at least an 
angle of 45 degrees between the horizontal and the slings, basket or choke 
the conveyor, taking care to use softeners and means to protect the 
structure of the conveyor. As an alternative, a fork-lift may be used to 
place the conveyor, providing that both the fork-lift and tines are 
appropriately rated for the load and distance of the load from the end of the 
tines. The load shall be adequately secured during lifting operations with 
the forklift. 

l The rigger shall verify the slings are placed such that they are secured and 
protected, and that the center of gravity of the Diversion Conveyor (weight 
approximately 0.8 ton each) or Stacker Conveyor (weight approximately 2 
tons) is properly oriented for the lift. 
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l The designatedbsignalman shall direct the crane operator to take the slack 
from the rigging, and place the first Conveyor in its proper location, as ii 
directed by the Site Supervisor. 

l Repeat the procedure for the second Diversion Conveyor and/or Stacker 
Conveyor. 

4.0 Demobilization 

Demobilization of the SGS involves disassembly and return of the unit to the 
carriers. After soil processing and the internal decontamination processes in 
Appendix 1 1 have been completed: 

l Hoist the lids of the detector boxes using the certified jib hoist and set on a 
secure area on the SGS while the 30 gamma detectors are removed and 
packed for shipment. The detectors will not need to be scanned since the 
detector box is continuously under positive pressure. 

l Disconnect the Control Van‘s electrical power and data link to the SGS so 
that the van can be removed for servicing and/or packing. 

l Remove the electrical feeds when there is no more need of power tools or 
the air compressor 

The previous steps are usually conducted a day prior to the following steps. ‘d 

Prepare the long brown stackers for loading by removing the supports and 
axles using a front-end loader, forklift or crane. 
Remove the side panels of the short diversion conveyors to gain access to 
unbolt the internal rubber skirting. 
Pull the conveyors from under the SGS using available heavy equipment or 
the crane. 
Unbolt the top of the surge bin and remove it using the crane whip line. 
Unbolt the cover of the top conveyor of the screen plant and place the whip 
line and slings through the lifting handles. 
Hold the SGS catwalk in place using the crane whip line, the jib hoist, or a 
forklift and remove the two support legs. Lower the catwalk to a vertical 
position for transportation. This must be done prior to lifting the SGS. 
Pick up and remove the jib hoist from its holder using the crane whip and 
place on the flatbed. 
Lift and load the SGS onto the flatbed using the steps listed in 3.4.2.1 
above. 
Place the Stacker Conveyors on wood blocks to keep the load off of the 
rollers. Position the stackers outside the trailer so miscellaneous items can 

- 
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be stacked between them for transport. Position the stackers forward on 
the trailer towards the cab. 

l Place the two diversion conveyors on the rear of the trailer. 
l Hook the transport truck to the screen plant and pull it to the access control 

line. Radiological contamination scans and/or decontamination (if chemical 
contamination is likely) will be performed on all tires and surfaces that were 
in contact with the ground. 

NOTE: All isolations of electrical and hydraulic sources shall be verified prior to 
the initiation of removal activities. 

5.0 Special Requirements 

l The crane lifting hook shall be equipped with a self-locking safety latch 
(mouse) to bridge the throat opening to prevent the release of lines, slings or 
chains under service or slack conditions. 

l During lifting operations, the PIC shall be stationed in the area with a full 
view of crane movements. 

l The required safe clearance from the electrical transmission lines shall be 
maintained throughout the rigging and hoisting operations. The distances 
are contained in the table below. 

c 
Line ) Minimum Clearance ) Clearance in Transit I 
Rating 

5 50kV 
> 50 kV 
5 345 kV 

> 345 kV 

l Boom Lowered 
l No Load 

10 feet 4 feet 
l IO’ + 0.4” IkV over 50 kV, 

or IO feet 
l 2 times the line insulator 
length 
l never less than 10 feet 
Same as for 50 to 345 kV 16 feet 

l Tag lines shall be used except when the lift swing may bring a load in the 
proximity of live electrical transmission lines. 

l Personnel shall not be permitted in the area immediately under a suspended 
load. 

l Each sling in use shall have an identification tag attached indicating the 
rated load capacity. 
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6.0 Documentation - 

Upon completion of these tasks, the PIC shall provide a copy of the following 
documents to the client representative. 

0 Crane Inspection Certification 
l Operating Engineer and rigger(s) qualifications 
l Minutes of pre-lift meeting 
l Record of any special observations during lift operations 
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DECONTAMINATION OF THE 
ThermoRetec SEGMENTED GATE SYSTEM 

1 .O Purpose 

The purpose of this procedure is to establish the survey and decontamination 
requirements for the Segmented Gate System (SGS). It is intended that the 
survey/decontamination procedure be applied during disassembly and 
demobilization of the SGS from any site where contaminated material has been 
processed. All decontamination activities will be covered by a Pantex RWP. 

2.0 Scope 

These procedures apply to all TR and TR subcontractor personnel at the site. It 
covers the required equipment the operational tasks of surveying and 
decontaminating the equipment. 

3.0 Equipment 

l Appropriate radiological contamination detection equipment (Eberline 
Instruments Model SHP-360 or equivalent with a scaler/ratemeter). 

l Brushes, brooms, HEPA vacuum, etc. 

l Wipes and water for wet method decontamination 

l Proper forms on which to record the survey results 

4.0 Survey/Decontamination Process 

l Dry brush, HEPA vacuum, or sweep the external surfaces of the unit until no 
visible signs of residual soil are evident. 

l Scan all exterior surfaces for radiological contamination. If any areas are 
above criteria, decontaminate using wet methods with the least amount of 
water possible. On some sites where potentially contaminated water can be 
contained and sampled, the total SGS Plant will be washed to remove all 
dirt. If wet method decontamination is allowed, runoff will be containerized, 
analyzed and handled according to Maywood Interim Storage Site policies 
and procedures. 
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At the Maywood interim Storage Site waste containment, analysis and 
disposal is the responsibility of Maywood Interim Storage Site or ‘- 
ThermoRetec. 

l Scan and decontaminate (if necessary) the interior surfaces during 
dismantlement of the SGS (Appendix IO, SGS Operating Procedures). Plant 
loading will commence when accessible areas are found to be free of 
radiological contamination above the site criteria. 
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L 
SOFTWARE ACCEPTANCE TEST PROCEDURE OUTLINE 

1 .O Power On Test 
a. Verify that system loads program from floppy to fixed disk and launches 
program 
b. Verify that after program has loaded the first time, system will boot from 
fixed disk 

c. Verify that system starts in pause mode 
d. Verify that belt drive is halted and diversion gates are inactive 

2.0 Communication Test 
a. Verify that system responds to remote PC 
b. Verify that all parameters may be edited 
c. Verify that all commands produce desired results 

3.0 Calibration and Background Test 
a. Verify that calibration routines return appropriate activity for hot particle 

b. Verify that the distributed efficiency is appropriate for the distributed 
source 

c. Verify that the background factors are properly calculated and stored 
d. Verify that mass sensor is calibrated and operational 

‘L 4.0 Start Up Test 
a. Verify that belt drive becomes active on start up 

b. Verify that all gates go to actuated position until first measured material 
reaches gates 

5. Hot Particle Performance Test 
a. Verify that hot particles are detected 

b. Verify that log message is generated and sent in response to a poll from 
remote PC 
c. Verify that the elapse time from particle detection to gate actuation is 
correct 

d. Verify that proper gate(s) are actuated for corresponding detector 
e. Verify that the reported hot particle activity is appropriate for the particle 
used 
f. Verify that the distributed contamination repo’rt for the interval of the hot 
particle is appropriate for the number of segments diverted and the activity 
of the particle. 
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6. Distributed Contamination Test 
a. Verify that the system detects distributed contamination 

1. at levels appropriate for the alarm level and confidence level set 
2. no distributed contamination is detected when all activity is hot 

particles 
b. Verify that log message is generated and sent in response to a poll from 
remote PC 
c. Verify that the proper number of segments are diverted based on log 
message 

d. Verify that mass reports correspond to the number of segments diverted 

7. System Shut Down 
a. Verify that the belt drive stops when system is placed in Pause Mode 
b. Verify that any gate activity ceases when system is placed in Pause Mode 
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CONTROL CHART PROCEDURES 
DAILY DETECTOR OPERATION CHECKS 

1 .O PURPOSE 

The purpose of these procedures is to insure that the quality of operation of 
the detection system is maintained by performing periodic functional tests of 
all detectors and maintaining charts which facilitate the evaluation of 
detector performance trends and changes. 

2.0 SCOPE 

These procedures apply to any day which soil will be processed through the 
SGS. These procedures will not be used during the mobilization, 
transportation, calibration or demobilization of the SGS. These procedures 
are to be used before processing any soil for a given day. At the discretion 
of the SGS Site Manager, these procedures may also be performed after 
processing is finished for any given day. 

3.0 PROCEDURES 

a. Startup 

The SGS is normally powered 24 hours per day to maintain the temperature 
controlled environment for the detectors. If the SGS is not turned on, start 
the system by following the processes described in Appendix 2 of this 
document, “Daily SGS Startup Checklist” through step 11. The conveyor 
belts should not be started at this time. Enter the “MAINTENANCE” menu 
and place both conveyor 1 and conveyor 2 in the *maintenance“ mode. 
Enter the “UTILITIES” menu and place the system in “run” mode. The status 
of both conveyors should now be displayed as “maintenance” when viewed 
on the “RUN” screen. From the “MAINTENANCE” menu, select the 
background update screen. For each conveyor, enter a IO second count 
time and confirm after several updates that all detectors are registering 
counts. If one or more detectors do not register counts, investigate and 
remedy the problem for the necessary detectors. If all detectors display 
count rates of 0 cps, verify that the system is not in “pause” mode by 
exiting the “maintenance” mode and confirming the status is “normal” for 
both conveyors. If the status is not “normal”, investigate and remedy the 
cause of the abnormal status. 
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b. Background Count Rate Detector Data 

This procedure should be performed once for each conveyor. 

Confirm that the main SGS conveyor belt is empty and that there is no soil 
present under the detectors. All radioactive test sources should be secured 
in their storage location to insure that they will not affect the background 
count rates. 

Enter a count time appropriate for the background count rate for the detector 
reporting the lowest count rate. The minimum count time is 600 seconds 
(IO minutes). The count time entered should be sufficient to accumulate a 
minimum of 4000 counts for each detector, to achieve 5 percent 3 sigma 
accuracy. Allow the display to update after the count time has expired. 
Print the screen data for later entry into the control chart template. Using 
the limits for each detector taken from the previous day’s control charts, 
confirm that the count rate for each detector falls within the limits specified 
for that detector on the control chart. If a detector’s background count rate 
falls outside the limits, investigate and remedy the problem and repeat this 
procedure. Preserve this data for later entry into the control chart template. 

c. Test Source Count Rate Detector Data 

This procedure should be performed once for each conveyor. 

Confirm that the main SGS conveyor belt is empty and that there is no soil 
present under the detectors. Insert the appropriate test source fixture for the 
detector array to be tested under the proper detector enclosure. Align the 
test source fixture carefully using the alignment marks and brackets, as small 
variations in position can significantly affect detector count rates. 

Enter a count time appropriate for the source count rate for the detector 
reporting the lowest count rate. The minimum count time is 60 seconds (1 
minute). The count time entered should be sufficient to accumulate a 
minimum of 4000 counts for each detector, to achieve 5 percent 3 sigma 
accuracy. Allow the display to update after the count time has expired. 
Print the screen data for later entry into the control chart ternplato. Using the 
limits for each detector taken from the previous day’s control charts, 
confirm that the count rate for each detector falls within the limits specified 
for that detector on the control chart. If a detector’s source count rate falls 
outside the limits, investigate and remedy the problem and repeat this 
procedure. Preserve this data for later entry into the control chart template. 

d. Data Entry and Confirmation 
Appendix 13 (TR SGS Operating Procedures) Page 2 Revision 0 (5/l 2/97) 
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. 

Using the Excel spreadsheet control chart data entry program, enter the 
background and source count rates for each detector. Generate the new 
control charts for each detector. Examine the resultant charts and confirm 
that all detectors fall within their respective limits. If a data entry error 
occurred, it may be corrected now and the charts re-generated. If the latest 
detector data point falls outside the limits for that detector or an obvious 
trend is noticed in the detector performance, notify the SGS Site Manager 
immediately so corrective action may be taken. Previous data points may be 
marginally outside the limits after the new charts are generated since the 
limits are calculated based on the mean of the accumulated data points. 
Control charts exhibiting this type of characteristic are considered 
acceptable. Record the tolerances for each detector for comparison to the 
count rates obtained the next operational day that this procedure is 
performed. Control charts will be printed weekly as a minimum and at the 
discretion of the SGS Site Manager. 

If the control charts are acceptable, file the charts for comparison to the next 
day’s data. 
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Fire Protection and Prevention Program 

1 .O PURPOSE 

The purpose of this procedure is to establish fire protection and prevention 
requirements to be used on the SGS. 

2.0 Scope 

These procedures apply to all TR and TR subcontractor personnel at the site. 

3.0 Fire Protection and Prevention 

Portable fire extinguishers suitable for the hazard shall be provided and spaced 
such that travel distance to the extinguisher does not exceed 75 feet. All fire 
extinguishers shall be conspicuously located. All fire extinguishers shall be 
inspected (documented) at intervals not to exceed 30 days. All ThermoRetec 
employees and subcontractors that are expected to use fire extinguishers shall 
be properly trained. 

4.0 Fire Prevention 

Smoking shall not be permitted in a construction area or in the vicinity of any 
area that constitutes a fire hazard. All materials shall be stored, handled, and 
stacked with regard to their fire characteristics. Only approved containers shall 
be used for storage and handling of flammable and combustible liquids and other 
materials. 

During welding, cutting, or grinding operations, a fire extinguisher shall be in the 
immediate area. A “Fire Watch” shall be assigned for any welding, cutting, or 
grinding located outside designated welding areas (see appendix 15). 
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Welding, Cutting, and Grinding Program 

1 .O Purpose 

The purpose of this procedure is to establish welding, cutting, and grinding 
safety requirements to be used on the SGS. Welding, cutting, and grinding 
operations should be allowed if determined necessary to repair the SGS. 

2.0 Scope 

These procedures apply to all TR and TR subcontractor personnel at the site. 
Any welding, cutting, or grinding on material with radioactive contamination 
will be covered by a Maywood Interim Storage Site RWP. 

3.0 Shielding 

Welding screens and/or portable flash curtains shall be used for all field 
welding, cutting, and grinding operations. They shall be constructed of non- 
combustible materials, adequate to contain any weld sparks or spatter, and 
shall shield personnel at all approaches to the operation. 

4.0 Fire Watch 
L 

A trained fire watch shall be assigned in the immediate work area whenever 
welding, cutting, or burning is being conducted outside designated welding 
areas. The documented training shall be in accordance with the requirements 
for fire watch contained in 29 CFR 1910.252 (a) (2) (iii) Fire Watch. At a 
minimum the following apply: 

a. The fire watch shall have no other responsibilities and perform no other 
duties while acting as the fire watch. 

b. The fire watch shall cover or protect all material and equipment that could 
be damaged during the welding, cutting, or grinding operation. 

c. The fire watch shall have a fire extinguisher in the immediate area at all 
times. 

d. The fire watch shall remain in the work area at least 30 minutes after 
completion of the work to guard against flash fires. 
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FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 3: Pilot Plant Operation Plan 

Safety and Health 

All vendors will operate under the project SSHP and the task Safety and Health Plan (SHP - refer 
to Volume 4). The following section describes additional safety and health considerations, 
which are specific to the vendor’s system. Any work that is not specifically covered by the 
SSHP or the SHP will be coordinated with the Maywood HSO/RSO and will be conducted under 
an HWP. 

STONE &WEBSTER bL 
6/30/00 
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I@.j Radiation Work Permits will be completed by &tcx RSD and will reflect site specific acriviries. 
4. Initial Level of Personal Protective EqtipnePlt for unloading and assembly of SGS 

based on the hazan%. 

Chmments/Notes: 

Note 1: High wind conditions p25 mph) or Iifitning swikes in rbe area will halt crane hoi&g operations. I 

A-1 
cMusGSJ-H-9 

page 2 Revision 0 (3l2al98) 
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To be provided 
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2.0 Job Hazard Analysis -SGS Operations. 

1 TASK - Operation of SGS for processing contaminated soil. 

These task activities will involve 
1. POTENTIAL HAZARDS (Existing hazards or those resulting from activities, Check all that apply) 
Potential Energy Sources Physical Hazards Environmental/Atmospheres Hazards 
1 Energized Systems x Radiation (ionizing/non) Confined Spaces 
2 Pressurized Systems 6 Heated Surfaces.Equip Oxygen Deficient Atmosphere 

Overhead Hazards 7 Flying Explosive Atmosphere 

Comments/Notes: I 
(1) All electrical components will be de-energized using lockout/tagout procedures prior to working on 

move able components. Troubleshooting will be allowed by trained personnel on energized system to 
determine faults but the breaker controlling the system will be de-energized prior to repairs. 

(2) Compressed air is used to actuate sorting gate cylinders and automated samplers. Prior to contacting the 
cylinders with the hand or other part of the body the cylinders air supply the cylinders will be isolated 
and discharged. Hydraulic oil pressure is used to power the grizzly dump system, drag chain, hammer 
mill., screen deck and the screening plant conveyor. Prior to working on the system or its components the 
motor driving the hydraulic pump will be locked out. The system does not contain valves which allow 
the system to remain pressurized when the system is shut off. 

(3) The area of operation of the front end loader shall be designated and all personnel in the area with the 
exception of the loader operator will wear high visibility vests. Pre-job meetings will be held with the 
crew to caution them to establish eye contact with the operator prior to the entering the area. 

(4) There are many rotating parts in the SGS components. The system consists of six conveyors, a hammer 
mill, a screen deck and a drag chain. The units are guarded where accessible and lockoutitagout 
procedures will be used when guards are removed to facilitate unplugging. 

(5) The digging of the soil and moving of the clean, oversize and contaminated stockpiles is by its nature an 
intrusive activity. Such activities will be governed by Radiation Work Permits will be completed by 
Pantex RSD and will reflect site specific activities. 

(6) The hydraulic oil powering the screening plant is hot after several hours of operation. While in normal 
operation, personnel do not come in contact with the fluid opening the system for maintenance would 
pose a hazard. Adequate cooling time wil be allowed prior to opening the system. 

(7) The presence of a hammer mill presents the possibility of flying projectiles. The area is guarded but no 
one will be allowed on the deck in the area of the hammer mill until the hammer mill is locked out and 
has stopped spinning. 

(8) Amount of radiological contamination at site soil surface believe to be minimal. Activities will be 
governed by Radiation Work Permits will be completed by Pantex RSD and will reflect site specific 
activities. 

- 
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2.0 Job Hazard Analysis -SGS Operations- conti. . 

2. EVALUATION (Based on the hazards checked above) 
[Evaluation of the task based on known site conditions and measured concentrations of contaminates or 
physical hazards. Explain how task will be conducted and mitigating procedural controls.] 

Operations will be conducted in accordance with the Operating Procedures Manual for the Therm0 NUtech 
Segmented Gate System. Personnel working on the SGS has a minimum of six months experience work with 
the equipment. The primary area the plant operators will be working on is near the SGS conveyor. The 
conveyor move quite slowly (30 feet per minute) minimizing the potential hazard. The gate area is hazardous 
in that the gates are air actuated and move quickly. The plant operator has to clean the gates often but is able 
to perform this task using a 36 inch metal lath which minimizes the potential hazard. A pre-job will be held 
prior to the commencement of work. 
3. CONTROLS (Administrative, Engineering, PPE) 
Administrative (check all that apply) Monitoring (check all that apply) 
X 1 Pre-job Safety Meetings ( Total Volatile Organic Compounds VOCS) 
x 1 Snecific Task Traininn (RW II. SSHSP) 1 Exolosive atmosnhere fLEL/UEL) 
1 1 Site Control (zones) 

1 Decontamination (Equipment) 
Work Permits 

Oxygen 
Wet Bulb Globe Temperature (WBGT) 
Total Dust (<I OuM) 

X Task Hazard Analysis Radiological 
Safe Work/ Construction X Radiation (<SmR/Hr) 
Hot Work (welding/cutting) X Soil Contamination (<300 pCi/g) 
Excavation Specific Contaminants 

X Lockout/Tagout X Depleted uranium fragments and oxides 
Confined Space Entry 

2 Radiation Work Permit 
Comments/Notes: 
(1) Work zones will be established based on site-specific hazards and tasks. 

1 (2) Radiation Work Permits will be completed by Pantex RSD and will reflect site specific activities. 
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2.0 Job Hazard Analysis -SGS Operations- conti. 

4. Initial Level of Personal Protective Equipment for unloading and assembly of SGS components. 
The initial level of PPE that has been assumed of SGS ooeratinn tasks is based on the ootential hazards 
evaluations, as stated in section 2 above. PPE levels for each task may differ based on the hazards. PPE levels 
may be upgraded or downgraded based on changing site conditions. and as deem appropriate by the Health and 
Safety Manager and Pantex RSD. 

1 Level D 1 + 1 Level D+ I I Level C I I Level B 

Modifications Allowed: 
(I) Hood required when working under belt or other areas where an overhead contamination potential exists. 
(2) No Tyvek requirement for loader operator. 
Comments/Notes: 
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3.0 Job Hazard Analysis - Decontamination of SGS 

IYASK - Disassembly and loading of SGS components 

These task activities will involve (1) use of mobile crane to load SGS components onto transport 
vehicles (2) disassembling the wheels and supports for the stackers (3) removing the short diversion 
:onveyors under the gates of the SGS conveyor. 
1. POTENTIAL HAZARDS (Existing hazards or those resulting from activities, Check all that 
3PF 
Potential Energy Sources 1 Physical Hazards ( Environmental/Atmospheres Hazards 

Energized Systems 

Pressurized Svstems 

Radiation 
(ionizing/non) 
Heated 

Confined Spaces 

Oxygen Deficient Atmosphere 
Surfaces/Equip 

1 1 Overhead Hazards 1 Flying Explosive Atmosphere 

intrusive Activities 
Flammables/Combustibles 
Other: 

Comments/Notes: 

virus, plants) 
Chemical Contamination 

I Radiological Contamination 
Other: 

(1) Mobile crane will-be used in loading some of the SGS components. 
(2) Front end loader will be used to move and load some of the SGS components. 
(3) Final disconnection of Screening Plant conveyor and SGS feed hopper requires plant operator 

secure connection in area not protected by the hand rail at >6 foot elevation. 
2. EVALUATION (Based on the hazards checked above) 
[Evaluation of the task based on known site conditions and measured concentrations of contaminates 
or physical hazards. Explain how task will be conducted and mitigating procedural controls.] 

Hoisting and rigging operations will be conducted in accordance with the Operating Procedures 
Manual for the Therm0 NUtech Segmented Gate System. Disassembly of the SGS components will be 
performed using the front end loader (with a boom attachment if available). A pre-job will be held 
prior to the commencement of work. 
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3.0 Job Hazard Analysis - Decontamination of SGS - continued 

3. CONTROLS (Administrative, Engineering, PPE) 
Administrative (check all that apply) Monitoring (check all that apply) 
x Pre-job Safety Meetings Total Volatile Organic Compounds VOCS) 
X Specific Task Training (RW II, SSHSP) Explosive atmosphere (LELAJEL) 
I Site Control (zones) Oxygen 
x Decontamination (Equipment) Wet Bulb Globe Temperature (WBGT) 
Work Permits Total Dust (<lOuM) 
x 1 Task Hazard Analysis Radiological 

I Safe Work/ Construction X l Radiation (<SmR/Hr) 
Hot Work (weldingicurting) x 1 Soil Contamination (<300 pCi/g) 
Excavation Specific Contaminants 

X LockouUTagout X Depleted uranium fragments and oxides 
Confined Space Entry 

2 Radiation Work Permit 

the potential hazards evaluations, as sta 

(I) Loader operator inside cab exempt from Tyvek requirement, 

Comments/Notes: 

Note I: High wind conditions (>2.5 mph) or lightning strikes in area will be halt crane hoisting operations. 
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4.0 Job Hazard Analysis - Disassembly and Loading of the SGS 

TASK - Disassembly and loading of SGS components 

These task activities will involve (1) use of mobile crane to load SGS components onto transport vehicles 
(2) disassembling the wheels and supports for the stackers (3) removing the short diversion conveyors 
under the gates of the SGS conveyor. 
1. POTENTIAL HAZARDS (Existing hazards or those resulting from activities, Check all that apply) 
Potential Energy Sources 1 Physical Hazards 1 Environmental/Atmospheres Hazards 

) Energized Systems 1 Radiation 1 Confined Spaces 

Pressurized Systems 

1 Overhead Hazards 

(ionizing/non) 
Heated 
Surfaces/Equip 
Flying 
Debris/Projectiles 

Oxygen Deficient Atmosphere 

Explosive Atmosphere 

High Vehicle Traffic x Pinch Points Open Excavation/Trenches/Pits 
2 Heavy Equipment x Physical Exertion High Noise (>85 dBA) 

Rotating Equipment x Lifting/Back Strain Heat Stress 
3 Elevated Work (‘6 ft.) x Slip/Tripping Hazards Cold Stress 

Cutting/Welding Other: Biological (snakes, ticks, Hanta virus, 
plants) 

Intrusive Activities Chemical Contamination 
Flammables/Combustibles X Radiological Contamination 
Other: Other: 

Comments/Notes: 

(3) Front end loader will be used to move and load some of the SGS components. 
(3) Final disconnection of Screening Plant conveyor and SGS feed hopper requires plant operator secure 

connection in area not protected by the hand rail at >6 foot elevation. 
2. EVALUATION (Based on the hazards checked above) 
[Evaluation of the task based on known site conditions and measured concentrations of contaminates or 
physical hazards. Explain how task will be conducted and mitigating procedural controls.] 

Hoisting and rigging operations will be conducted in accordance with the Operating Procedures Manual for 
the Therm0 NUtech Segmented Gate System. Disassembly of the SGS components will be performed 
using the front end loader (with a boom attachment if available). A pre-job will be held prior to the 
commencement of work. 
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4.0 Job Hazard Analysis - Disassembly and Loading of the SGS - conti 

3. CONTROLS (Administrative, Engineering, PPE) 
Administrative (check all that apply) Monitoring (check all that apply) V 

X Pre-job Safety Meetings Total Volatile Organic Compounds VOCS) 
X Specific Task Training (RW II, SSHSP) Explosive atmosphere (LELAJEL) 
I Site Control (zones) Oxygen 
X Decontamination (Eauiument) Wet Bulb Globe Temoeramre fWBGT) 

I ---------\ -----I 

X Task Hazard Analysis Radiological 
Safe Work/ Construction x 1 Radiation (<SmR/Hr) 
Hot Work (weldindcuninrr) X I Soil Contamination f<300 DWP) 
Excavation Specific Contaminants 

X LockoutiTagout x Depleted uranium fragments and oxides 
Confined Space Entry 

2 Radiation Work Permit 
I ! 

Comments/Notes: 
(I) Work zones will be established based on site-specific hazards and tasks. 
(2) Radiation Work Permits will be completed by Pantex RSD and will reflect site specific activities. 
4. Initial Level of Personal Protective Equipment for unloading and assembly of SGS components. 
The initial level of PPE that has been assigned of unloading and assembly of SGS components tasks is based on 
the potential hazards evaluations, as stated in section 2 above. PPE levels for each task may differ based on 
the hazards. PPE levels may be upgraded or downgraded based on changing site conditions, and as deem 
appropriate by the Health and Safety Manager and Pantex RSD. 
X 1 Level D 1 Level D+ 1 Level C 1 Level B 

Respiratory Protection Protective Clothing Head and Foot Protection Hand Protection 
(Level C and above) \ 

Half-Face X Standard Work X Hard Hat Inner Glove 
Clothes 

Comb. 
(OV/HEPA) 
Other: 

Nomex (or X Rubber Outer Boots Natural Rubber 
equivalent) 

x Other: Orange Vest Other: X Leather/Cotton 
I 

Modifications Allowed: 
(I) Loader operator inside cab exempt from Tyvek requirement. 

Comments/Notes: 

Note I: High wind conditions (>25 mph) or lighming strikes in area will be halt crane hoisting operations. 

i 

Attachment 1 
TN SGS JHA-Disassembly 

Page 8 Revision 0 (3/20/98) 

ThermoRetec 5Mrt b!Mio”r Positive outmnm. 



I 

FINAL 
PILOT DEMONSTRATION WORK PLAN 

VOLUME 4 
SAMPLING AND ANALYSIS PLAN, 

CONSTRUCTION QUALITY CONTROL PLAN, AND 
SAFETY AND HEALTH PLAN 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

CONTRACT NO. DACW41-99-D-9001 
WAD 06 WBS 07 

Submitted to: 

Department of the Army 
U.S. Army Engineer District, Kansas City 

Corps of Engineers 
700 Federal Building 

Kansas City, Missouri 64106 

Department of the Army 
U.S. Army Engineer District, New York 

Corps of Engineers 
FUSRAP Project Office 

26 Federal Plaza 
New York, New York 10278 

Submitted by: 

Stone & Webster Environmental Technology & Services 
245 Summer Street 
Boston, Massachusetts 02210 
June, 2000 

Issued to: Date: 

copy #: Cl Controlled Cl Uncontrolled 



FINAL 
PILOT DEMONSTRATION WORK PLAN 

VOLUME 4 
SAMPLING AND ANALYSIS PLAN 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

SITE-SPECIFIC ENVIRONMENTAL RESTORATION 
CONTRACT NO. DACW41-99-D-9001 

WAD 06 WBS 07 

Submitted to: 

Department of the Army 
U.S. Army Engineer District, Kansas City 

Corps of Engineers 
700 Federal Building 

Kansas City, Missouri 64106 

Department of the Army 
U.S. Army Engineer District, New York 

Corps of Engineers 
FUSRAP Project Office 

26 Federal Plaza 
New York, New York 10278 

Submitted by: 
Stone & Webster Environmental Technology & Services 
245 Summer Street 
Boston, Massachusetts 02210 
June, 2000 

Reviewed/ 
Approved by: 

Jay Green, P.E. 
Project Manager 

Date: 

Reviewed/ 
Approved by 

Reviewed/ 
Approved by 

Date: 
Kevin Donnelly, P.E. 
Project Environmental Engineer 

Date: 
Alan Fellman, CHP, Ph.D. 
Project Certified Health Physicist 

Prepared/ Reviewed/ 
Approved by 

Richard Skryness, P.G. 
Task Manager 

Date: 



FUSRAPMaywoodSuperfundSite 
ContractNo.DAcW41-99-D-9001 
Final Pilot Demonstration WorkPlan - VoIume4: Sampling and Analysis Plan 

w TABLE OF CONTENTS 

VOLUME 4 
SAMPLING AND ANALYSIS PLAN 

TABLE OF CONTENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i 

LIST OF ACRONYMS AND ABBREVIATIONS . . . 
.,............,..........................,....,.................... 111 

1.0 INTRODUCTION ................................................................................................................ 1 

2.1 SAMPLING COORDINATOR.. ................................................................................................ .6 
2.2 SA~~PLING SUPPORT STAFF .................................................................................................. 6 
2.3 PROJECT CHEMIST ............................................................................................................... 6 
2.4 SOILPROCESSING VENDORS ................................................................................................ 6 
2.5 LABORATORIES .................................................................................................................. .6 
2.6 QA LABORATORY ............................................................................................................... 7 
2.7 DATA VALIDATOR ............................................................................................................... 7 

3.0 PROBLEM DEFINITION/BACKGROUND .................................................................... 8 

‘w 

w 

4.0 PROJECT DESCRIPTION ............................................................................................... .9 

4.1 SOIL ACQUISITION ............................................................................................................... 9 
4.2 SOILPROCESSING .............................................................................................................. 10 
4.3 STAGE III ACTIVITIES ........................................................................................................ 13 
4.4 SCHEDULE ......................................................................................................................... 13 

5.0 DATA COLLECTION ...................................................................................................... 14 

5.1 DATA QUALITY OBJECTIVES PROCESS .............................................................................. 14 
5.1 .I DQO Process.. ........................................................................................................... I4 
5.12 Precision, Accuracy, Representativeness, Comparability, and Completeness.. ....... I4 

5.2 SAMPLING PROCESS DESIGN ............................................................................................. 14 
5.2.1 Soil Sampling Network Design.. ................................................................................ I5 
5.2.2 Water Sampling Process Design.. ............................................................................. I8 
5.2.3 Measurement parameters.. ........................................................................................ I8 
5.2.4 Sample Identification.. ............................................................................................... I9 
5.2.5 Decontamination.. ..................................................................................................... I9 

5.3 SAMPLING METHODS REQUIR~S...............................................................................~ 0 
5.4 ANALYTICAL METHODS S~ARY.....................................~ ............................................. 20 

5.4. I Radiological.. ............................................................................................................ 20 
5.4.2 Chemical. ................................................................................................................... 2 I 

6.0 SAMPLING AND ANALYSIS QUALITY CONTROL ................................................ 23 

6.1 FIELD SAMPLING QUALITY CONTROL.. ............................................................................. 23 
6.2 LABORATORY QUALITY CONTROL/QUALITY ASSURANCE ................................................ 24 
6.3 DATA VALIDATION ............................................................................................................ 24 

Pagei STONE&WEBSTER /& 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 4: Sampling and Analysis Plan 

7.0 REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*............................................. 25 

Tables 

Table 1 - Pilot Demonstration Work Plan Outline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Table 2 - Process System Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Table 3 - Radiological Sampling Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . attached 
Table 4 - Chemical and Geotechnical Sampling Requirements.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .attached 

Figures 

Figure 1 - Site Location Map.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..l 
Figure 2 - Project Layout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Figure 3 - Pilot Plant Process Schematic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*................ 12 

Appendices 

Appendix A - General Sampling Sequence 

Appendix B - Standard Operating Procedures 

SW-MWD-107-O - 
L-- SW-MWD-302-O - 

SW-MWD-307-O - 
SW-MWD-312-O - 
SW-MWD-314-O - 
SW-MWD-504-O - 
SW-MWD-505-O - 
SW-MWD-506-O - 
SW-MWD-507-O - 
SW-MWD-508-O - 

Exposure Rate Instruments 
Surface Water Sampling 
Surface and Shallow Subsurface Soil Sampling 
Wipe Sample Procedures 
Stockpile Sampling 
Labeling, Packaging and Shipping Environmental Samples 
Cuttings and Fluids Management 
Decontamination 
Field Notebook Content and Control 
Procedure for Shipping Radiologically Contaminated Environmental 
Samples 

Page ii STONE & WEBSTER & 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonsuation Work Plan - Volume 4: Sampling and Analysis Plan 
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1.0 INTRODUCTION 

The United States Army Corps of Engineers (USACE), under Site-Specific Environmental 
Restoration Contract (SSERC) No. DACW41-99-D-9001, has contracted Stone &Webster 
Environmental Technology & Services (Stone & Webster), a division of Stone & Webster 
Engineering Corporation, to perform remediation of the FUSRAP Maywood Superfund Site 
(FMSS), in Maywood, Lodi, and Rochelle Park, New Jersey (Figure 1). As discussed in the 
Overview in Volume 1, gravel separation and radiological sorting technologies offer promise in 
substantially reducing the volume of soil requiring disposal as radioactive waste. Technologies 
which result in permanent and significant volume reduction are a statutory preference under the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and the 
National Oil and Hazardous Substances Contingency Plan (NCP). A pilot study, involving the 
demonstration of these technologies utilizing two separate processing systems, is planned to be 
carried out at the Maywood Interim Storage Site (MISS) to further evaluate the viability of full- 
scale implementation of the technologies at the FMSS. 

Not to Scale 

Rochelie 

Paterson 

COUNTY 

Newark 0 I: 

Bergen County 1 

Figure 1: Site Location Map 
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ii This pilot demonstration will be used to assess the operational, technical and economic 
feasibility of applying particle separation and radiological sorting to the soils at the FMSS. The 
primary objectives of the pilot demonstration are to: 

9 Determine the applicability of gravel separation of the FMSS site soils for the purpose of 
achieving volume reduction and remediation cost savings. 

9 Determine the applicability of radiological sorting of the FMSS site soils for the purpose of 
achieving volume reduction and remediation cost savings. 

The secondary objective of the pilot demonstration is to quantify or qualify the benefits of 
employing soil processing technology at the FMSS for the purposes of volume reduction of 
radiologically contaminated soils. The benefits, which are statutory, economic, and community 
oriented, may include: 

9 

9 

9 
9 
9 

L-l 
9 

9 Cost savings through reducing the volume of fill material required from off-site sources. 

Utilizing soil processing technologies during the remedial action, pursuant to CERCLA’s 
preference for treatment, and satisfying the mandate of the NCP that technologies be 
evaluated as remedial options; 
Satisfying the preference of CERCLA and the NCP that selected remedies reduce the volume 
of contaminants, pollutants or hazardous substances through treatment; 
Reducing the number of trucks hauling material on local roads; 
Potential time savings by preventing an overburdening of transportation routes; 
Utilizing technology that allows bulk excavation thereby reducing the amount of time 
individual property owners are impacted by remediation; 
Cost savings from potentially reducing the volume of material requiring off-site disposal or 
that must go to more expensive disposal facilities capable of handling higher level 
radiologically contaminated material; 

The technologies selected and the configuration of the demonstration are based on the 
recognition that the bulk of the soils at Maywood are not uniformly contaminated. Rather, the 
radiologically contaminated soil is likely surrounded by soil that is “clean” (below criteria). It is 
also recognized that the radiological contamination is concentrated in the finer fractions of the 
soil mass. These principles were demonstrated in the Engineering Test Pits at MISS Program 
(see Volume 5). Physical separation of the coarse fraction (greater than 3/S inch diameter) from 
the soil mass will result in a soil volume reduction that will be proportional to the percentage of 
coarse material. A radiological sort of the material which is less than 3/8 inch diameter will 
then create two streams: above criteria and below criteria. The criteria used in the radiological 
sort will be based on either reuse or disposal requirements. 

The objective of this SAP is to set the procedures to be followed when collecting and testing soil 
and water samples during the pilot demonstration. A Chemical Data Quality Management Plan 
(CDQMP), consisting of a Field Sampling Plan (FSP) and Quality Assurance Project Plan 
(QAPP) has been issued for the project. The CDQMP provides the project-level sampling and 
analytical requirements for the FMSS. It presents procedures for sampling, chain of custody 

u (COC), laboratory instrument calibration, laboratory analysis, reporting of data, internal quality 

Page 2 of 25 STONE & WEBSTER A 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 4: Sampling and Analysis Plan 

control (QC), audits, preventive maintenance of field equipment, and corrective action. Task- 
specific sampling and analysis details not covered by the CDQMP or changes to procedures 
previously presented in the CDQMP are discussed in this SAP. All sampling and analysis will 
be conducted in accordance with this SAP and the CDQMP. 

This SAP provides guidance and specifications to ensure that: 

9 Samples are obtained under controlled conditions using appropriate and documented 
procedures; 

9 Samples are identified uniquely (see Subsection 6.2.2), and controlled through sample tracking 
systems and COC protocols; 

9 Field determinations and laboratory analytical results are of known quality and are valid and 
consistent through the use of certified methods, preventive maintenance, calibration and 
analytical protocols, quality assurance (QA)/QC measurements, appropriate review 
methodologies, correction of noncompliant situations, and audits as necessary; 

9 Records are retained as documentary evidence of the quality of the sample data collected. 

Soil samples will be collected at various points during the pilot demonstration to facilitate an 
evaluation of the applicability of the technologies to the project. Excavation for the 
demonstration will take place in three stages. Stage I will involve the excavation of granular 
material and Stage II will involve the excavation of retention pond material. Stage III activities 
will be performed when sufficient data has been collected to satisfy the primary objectives of the 
pilot demonstration. Sampling will be performed during the three main stages of the pilot 
demonstration: soil acquisition for Stages I and II, soil processing for each stage of excavation, 
and Stage III activities. All sampling to be performed is detailed herein. 

During the soil acquisition task, soil intended as feed stock for the pilot plant will be excavated 
and stockpiled prior to processing. (For additional information regarding soil acquisition, see the 
Soil Acquisition Work Plan and Pilot Plant Pad Design in Volume 2.) 

During the operation of the pilot plant, the feed soil will be processed utilizing two technologies. 
These technologies are a gravel separation system and a radiological sorting system. The gravel 
separation unit will initially be used to separate out oversize material. The coarse material will 
then be separated from the sands and fines. The coarse material will be rinsed to remove any 
adhered contaminated fines. The sands and fines initially separated from the coarse material will 
be directed through the radiological sorting system and sorted into clean and contaminated soil 
streams, based on radioactivity levels. (For additional information regarding the operation of the 
pilot plant, see the Pilot Plant Operation Plan in Volume 3.) 

Following the completion of the excavation for soil acquisition, Stage III activities will be 
initiated as discussed in the Soil Acquisition Work Plan and Pilot Plant Pad Design in Volume 2. 
A final status survey will be included in these activities. It will be conducted of the base of the 
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excavation to demonstrate compliance with project clean-up goals prior to backfilling the 
excavation. 

Wastewater will be generated during the pilot demonstration, as either excavation water, process 
wastewater, or as decontamination wastewater. Any water generated during the pilot 
demonstration will be containerized. Excavation water and heavy equipment wash water may be 
used onsite for dust control purposes in the radioactive materials area. Process wastewater and 
small tool decontamination water, as well as residual excavation water and heavy equipment 
wash water not used for dust control, will be characterized to determine appropriate disposal or 
treatment options. 

This Sampling and Analysis Plan (SAP) is one plan within the Pilot Demonstration Work Plan. 
Since this plan is intended to be a “stand alone” document, essential information from other 
plans is repeated. For specific details regarding the pilot demonstration, the reader is directed to 
the appropriate plan. The Pilot Demonstration Work Plan is comprised of the following 
volumes: 
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Table 1 - Pilot Demonstration Work Plan Outline 

Volume Section/Title Description 

1 Overview Provides description and justification for overall 
effort. Provides a summary of the work plan and 
road map to associated volumes. Presents the 
elements of the Pilot Demonstration Report. 

2 Soil Acquisition Work Plan Provides design and detailed drawings for the host 
and Pilot Plant Pad Design site pad. Provides description, drawings and staging 

for the soil acquisition effort, including excavation 
stabilization plan and procedures. 

Processed Material Soil Evaluates the potential for reusing soil on the 
Reuse Evaluation Plan FMSS. Soil reuse is not proposed for the pilot 

demonstration. 
3 Pilot Plant Operation Plan Contains technical details and operational 

procedures for the pilot plant. 
Attachment A: Gravel This information, supplied by the gravel separation 
Separation System system vendor, provides equipment mobilization, 

safety and health, system operation and 
maintenance information. 

Attachment B: Radiological This information, supplied by the radiological 
Sorting System sorting system vendor provides equipment 

mobilization, safety and health, system operation 
and maintenance information. 

4 Sampling and Analysis Plan The SAP implements the project CDQMP, and 
provides the details on frequency, parameters, and 
locations for all sampling under the pilot 
demonstration. This includes the soil acquisition, 
pilot plant operation, and final survey of the soil 
acquisition area. 

Construction Quality Control This plan details how the project Contractor Quality 
Plan Control Plan (CQCP) will be implemented on this 

task. 
Safety and Health Plan This plan implements, the project Site Safety and 

Health Plan and provides the task-specific safety 
and health considerations. 

5 Results of Engineering Test This volume reports the results of the Engineering 
Pits Program at MISS Test Pits at MISS program, which was performed 

as a precursor to the pilot demonstration. 
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i/ 
2.0 SAMPLING TASK ORGANIZATION AND RESPONSIBILITIES 

This portion of the SAP addresses the organization of the sampling crew and the interface between 
it and the relevant subcontractors. It describes the sampling task organization and its principal 
lines of communication and authority. All task personnel including subcontractors are required to 
comply with the project work plans. 

2.1 Sampling Coordinator 

The Sampling Coordinator, Mike Ciminera, will be responsible for overseeing all sampling and 
analysis activities, including preparing sample bottles for collection; managing field sampling 
records, laboratory chains-of-custody, and other sampling related documentation; coordinating 
laboratory sample pick-ups; and/or packaging and shipping samples. This individual will 
manage the activities of the sampling support staff. The Sampling Coordinator will also 
interface directly with the laboratories regarding the day to day analytical activities of the 
program. 

2.2 Sampling Support Staff 

Sufficient sampling support staff will be on hand to collect samples at each location. These 
support personnel will be responsible to the Sampling Coordinator. 

2.3 Project Chemist 

The Project Chemist is Brian Tucker. He will provide guidance and technical assistance as 
needed by the sampling crew. 

2.4 Soil Processing Vendors 

The gravel separation system will be operated by Franklin Environmental Services. The 
radiological sorting system will be operated by Therm0 NUtech. These vendors will report to 
the Field Operations Leader (see the Pilot Plant Operation Plan in Volume 3) 

2.5 Laboratories 

Two laboratories will be utilized in support of this task, an onsite laboratory and an offsite 
laboratory. The onsite radiological analytical laboratory to be used will be operated by Safety 
and Ecology Corporation. This laboratory is in the process of becoming USACE-validated. The 
offsite laboratory will be Severn Trent Laboratories, a USACE-validated analytical laboratory, 
which will perform both chemical and radiological analyses. Advanced Terra Testing, a 
geotechnical laboratory, will perform the grain size analyses. These laboratories will report 
directly to the Sampling Coordinator or the Project Chemist where appropriate. 
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ii 2.6 QA Laboratory 

A QA Laboratory will be assigned by the USACE to evaluate splits of the field samples. Splits 
will be collected at a frequency of 10% of the offsite laboratory samples. 

2.7 Data Validator 

An independent data validator, Kestrel Environmental Technologies, will review the laboratory 
data and evaluate its usability. Section 6.3 discusses the data validation proposed for the pilot 
demonstration. 
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. 
L 3.0 PROBLEM DEFINITION/BACKGROUND 

The FMSS became contaminated as a result of processing operations at the Maywood Chemical 
Works (MCW) where thorium, a radioactive element, was extracted from monazite sand. The 
primary radioactive contaminants are Thorium-232 (Th-232) and its decay products. There are 
also lesser amounts of the Uranium-238 (U-238) decay chain, including Radium-226 (Ra-226). 
Based on laboratory bench-scale testing, investigations at various FUSRAP sites, and rough 
order-of-magnitude cost estimates for remediating radioactively contaminated soils, use of 
volume reduction technologies, such as gravel separation or radiological sorting, may reduce the 
costs of remediating soils at the Maywood site, as well as provide other statutory and community 
benefits as listed in Section 1.0. 

A pilot demonstration is planned to evaluate the feasibility and applicability of using a gravel 
separation or radiological sorting process at this site. In order to best evaluate these 
technologies, the pilot demonstration will be conducted using representative soils from the 
MISS. Data collected will be used to compare the costs associated with use of the full-scale 
technology to manage and dispose of Maywood soils to the disposal costs without implementing 
gravel separation or radiological sorting. 
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L’ 4.0 PROJECT DESCRIPTION 

The pilot demonstration program will consist of several major tasks. The majority of the 
sampling and analysis will be conducted during soil acquisition for Stages I and II, soil 
processing for each stage of excavation, and Stage III activities. These tasks are discussed 
below. Figure 2 shows the physical layout of the key elements of the program. Figure 3 presents 
a schematic of the pilot plant process. 

4.1 Soil Acquisition 

The area of excavation for the soil acquisition will be approximately 190 feet by 165 feet at the 
ground surface. The excavation will extend to 6 feet in depth. During the soil acquisition task, 
feedstock soil for the pilot demonstration will be excavated in l-foot cuts and stockpiled. The 
majority of the soil will be excavated from an area west of Building 76, as shown in Figure 2. 
Additional stockpiled material will also be processed. This area contains some retention pond 
(high fines) material as well as granular material. Stage I of the soil acquisition will involve 
excavation of the granular material and Stage II will involve excavation of the retention pond 
material. Volume 2 contains additional details regarding the soil acquisition process. 
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LJ- Characterization of the feedstock soil is necessary to establish the input conditions for later 
comparison with the separated materials that result following the processing. This initial 
characterization will also be used to identify material which should not be processed because 
contaminant levels are significantly elevated (above radiological criteria or RCRA standards) 
such that there is no benefit to be realized by processing it. This characterization will occur prior 
to the excavation and between each excavation cut. This characterization is discussed further in 
Section 5.2. 

4.2 Soil Processing 

Soil deemed processable will be directed through the following process systems: 

Gravel Separation - The gravel separation system will be used to produce clean coarse material 
for beneficial reuse, and sorted 3Kinch minus material for further processing. In addition to 
providing an acceptable feed stream for downstream treatment processes, this closed-loop system 
also rinses the segregated coarse material to remove any adhered contaminated fines. 

Radiological Sorting - From the gravel separation process, the 3Binch minus material will then 
be sent through the radiological sorting system and separated into clean and contaminated soil 
streams, based on radioactivity levels. The material will be sorted based on selected criteria. One 
of the selected criteria for the pilot demonstration at the MISS is based on 15 pCi/g for Th-232 
and Ra-226 and 50 pCi/g for U-238 regardless of depth or location. Other criteria include the 

i/ permit limits for potential disposal facilities. The equipment will be set to a particular 
radiological sorting value consistent with the selected criteria for an individual isotope or the 
sum of the ratios @OR) for multiple isotopes. 

At the endpoints of the operations, the processed material will be sampled for characterization 
and to facilitate a final comparison of the processed soil conditions with the in situ soil 
conditions. The processed material characterization will also be used to evaluate options for 
final disposition. 

The process streams are described as follows: 
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Fines are recovered from the filters and the sump. They will 

9 Radiological Sorting 

Soil from the gravel separation or the radiological sort screen 
is processed through the radiological sort system. This is the 
“above criteria” stream. 
Soil below the radiological sorting setpoint (OUTPUT) 
Soil from the gravel separation or the radiological sort screen 
is processed through the radiological sort system. This is the 
“below criteria” stream. 
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L 4.3 Stage III Activities 

When sufficient data has been collected to adequately evaluate the performance of the soil 
processing systems, the pilot demonstration will proceed to Stage III as discussed in the Soil 
Acquisition Work Plan and Pilot Plant Pad Design in Volume 2. The following activities are 
anticipated for Stage III: 

9 Look at various excavation and material handling techniques (other than excavation in l-foot 
cuts), that would be used in full-scale operations and see how they impact the heterogeneity 
of the feed soil and operation of the system. 

9 Test various field screening techniques for development of a protocol for identification and 
removal of residual contamination after initiaI cut lines are completed. 

9 Test throughput limits of system (gravel separation unit in particular). 
9 Test compaction methods used on off-site borrow material to refine methods that attain the 

desired compaction requirements. 
9 Obtain experience in implementation of the MARSSIM final status survey methodology. 

Use both traditional soil sampling with laboratory analysis and surface In situ Object 
Counting System (ISOCS) to see if there are differences in the outcome of the final status 
survey using the different methodologies. 

9 Evaluate techniques for surface water control and management for application during 
remediation of vicinity properties. 

As stated above, a final status survey will be performed following the completion of the soil 
acquisition excavation and prior to backfilling, once it can be determined that all contaminated 
material has been removed. The final status survey will be performed using a MARSSIM-like 
approach. A Final Status Survey Work Plan will be prepared for the implementation of the 
survey and will be provided at a later date. The final status survey will involve radiological 
sampling. Chemical samples will also be collected at this time. This testing will be conducted to 
demonstrate compliance with project cleanup goals for radionuclides and chemicals of concern at 
the base of the excavation. Additional details regarding the final status survey and backfilling is 
included in the Soil Acquisition Work Plan and Pilot Plant Pad Design in Volume 2. 

4.4 Schedule 

The pilot demonstration is anticipated to occur during summer of 2000. Specifically, processing 
of the material is anticipated to begin on August 7,200O and be completed by October 13,200O. 
Sampling will occur throughout the demonstration. The Pilot Plant Operation Plan in Volume 3 
contains further details regarding the project schedule and key milestones. 

Page 13 of 25 STONE & WEBSTER & 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 4: Samplini and Analysis Plan 

‘L’ 5.0 DATA COLLECTION 

Both soil and water samples will be collected during the pilot demonstration. Tables 3 and 4 
show the frequency of the sampling to be performed. A combination of Screening Level and 
Definitive Level data as defined in USACE EM 200-l-6 will be collected for soil. Definitive 
Level data will be collected for water. (Definitive Level data is typically data generated under 
laboratory conditions using EPA-approved procedures.) Data will be obtained in accordance 
with the CDQMP and this SAP for the Pilot Demonstration Work Plan. All sampling data 
collected will be entered into an Access database. 

5.1 Data Quality Objectives Process 

5.1.1 DQO Process 

The formal multi-step DQO process described in Section 2.0 of the QAPP in the CDQMP has 
been followed to establish the soil sampling requirements for the pilot demonstration project. 
This process is outlined in the Pilot Plant Operation Plan, Volume 3. Because the water data will 
not be used for making pilot demonstration decisions, the formal DQO process has not been 
followed for this medium. The water sampling data obtained will be validated by the data 
validator prior to using it. 

L,’ 
Radiological and chemical measurements will be made using a combination of field screening, 
onsite laboratory, and offsite laboratory capabilities. QC sample collection, testing methods, and 
control, as well as laboratory QA protocol shall provide assurance to the data user that the data is 
of measurable quality. As a measure of quality, the data user shall use laboratory precision, 
accuracy and completeness criteria for the analytical methods of interest. 

5.1.2 Precision, Accuracy, Representativeness, Comparability, and Completeness 

The approach to providing reliable data that meets the DQOs for the pilot demonstration includes 
requirements that are media- and method-specific. Precision, accuracy, representativeness, 
comparability, and completeness goals have been set for the project. They are detailed in 
Appendix B of the QAPP within the CDQMP. Method detection limits and practical 
quantitation limits for the analytical methods of interest are also presented in Appendix A of the 
QAPP in the CDQMP. 

5.2 Sampling Process Design 

In order to fully evaluate this data, sufficient samples must be collected to ensure that the data 
collected is representative of the material being processed. The selection of sampling techniques 
to be employed is typically based upon the depth from which samples must be obtained, the 
types of exploration, and/or the nature of the soils to be sampled. A general summary of the 
sampling sequence for the pilot demonstration is provided in Appendix A. 
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ii 5.2.1 Soil Sampling Network Design 

Sampling will occur during mobilization and start up, soil acquisition, and soil processing for the 
pilot demonstration. The sampling to be performed during each task is described below. In 
addition, a final status survey will be performed as part of Stage III activities. The sampling 
details for the final status survey will be presented in a Final Status Survey Work Plan to be 
submitted at a later date. Thus these sampling details are not included herein. The Soil 
Acquisition Work Plan and Pilot Plant Pad Design and Pilot Plant Operation Plan in Volumes 2 
and 3 respectively contain additional details regarding the operations and associated equipment 
to be used. 

Soil will be tracked by batch or slug, and in general sampling will be performed on either a batch 
or slug basis as noted below. A batch will be selected to fit a particular processing scenario (as 
listed in Table 8 of the Pilot Plant Operation Plan in Volume 3). For example it may consist 
entirely of above criteria soils, below criteria soils, or a mixture of both. The batch will be used 
to simulate full-production level efforts. Batch sampling will primarily be used to collect 
appropriate data to evaluate effectiveness of the processing systems and options for final 
disposition of the processed materials. Process streams that are initially being sampled on a per 
batch basis, may have their sampling frequencies reduced if the amount of material generated is 
sufficiently small to warrant such a reduction. 

i/’ 
The slug will consist of a small subset of soil within the batch, it is not intended to characterize 
the batch. The slug will comprise approximately 8 - 10 cubic yards. This small quantity of soil 
will be used to track activity and weight to compare pre-processing radiological measurements 
with those of the separated stockpiles at the conclusion of processing. It will be used to evaluate 
mixing/dilution and how well the radioactive material can be accounted for. This tracking is 
further discussed in the Overview in Volume 1. Initially one slug will be evaluated per batch, 
however, as objectives of the pilot demonstration are realized, the frequencies of the slugs may 
be reduced. Because the majority of the radioactivity is believed to be associated with the less 
than 3/8 inch material and due to the geometry of the radiological sample container to be used, 
only material less than 318 inch in size (pre- and post-processing) will be tracked for activity. 
Thus material greater than 3/8 inch in size will be screened out. 

Data collected from the soil acquisition area will be used to chemically characterize the feed soil 
to profile it for disposal prior to excavation. Because the separated process streams will be 
mixed back together for disposal purposes following processing, such data will be representative 
of the waste stream requiring disposal. These results will also be used to tailor the analytes 
requested for the post-processing samples to only those detected initially. Thus limited sampling 
will be required of the processed material to evaluate disposal options. This will facilitate 
transporting the material to an appropriate disposal facility in a more timely fashion. 

‘w 

Before the start up of the pilot demonstration, existing data will be reviewed for the soil 
acquisition area and additional NaI measurements will be collected utilizing the instrumentation 
planned for the demonstration. This data will be used to develop a rough correlation between the 
NaI counts and concentrations of the isotopes of concern to relate the count rates to the SOR. It 
will be used to guide the selection of the batches and slugs. The count rate that correlates to an 
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‘.-/ SOR of 1 will be used as the criteria to estimate which soils are greater than or less than the 
selected criteria. The plan is to process batches consisting of soil that is all above criteria, all 
below criteria, or mixed etc. 

The following sampling will be performed during the pilot demonstration: 

Mobilization and Startup: Prior to initiating the pilot demonstration, a test run of the 
equipment will be performed. For this test run, 10 cubic yards of clean soil obtained from an 
offsite source will be directed through the systems. A sodium iodide (NaI) surface scan will be 
performed of this material to ensure radioactivity levels are below background. This material 
will also be tested for chemical and radiological parameters. 

Soil Acquisition: The excavation is planned to occur in l-foot cuts. Prior to excavation, a 5 
foot by 5 foot grid system will be established within the footprint. A gamma survey will be 
performed for each cut of the excavation. This survey will be conducted in accordance with this 
SAP and SOP 107, Exposure Rate Instruments. During the survey, gamma count measurements 
will be obtained by walking at a constant pace (0.5 meters per second) using a NaI detector with 
a Global Positioning System (GPS) data logger. By downloading this data to a mapping 
program, an average count rate will be identified for each grid. Based on these readings, a batch 
will be selected to meet the proposed scenarios (as listed in Table 8 of the Pilot Plant Operation 
Plan in Volume 3). Initially for each batch, one slug of soil (consisting of 8 to 10 cubic yards 
from contiguous grids) within the batch will be processed separately. (The frequencies of the 

u slugs may be reduced as objectives of the pilot demonstration are realized.) This slug will be 
selected based upon the type of evaluation planned for the batch (for example, it may consist 
completely of above criteria material or below criteria material or a combination of both). The 
slug will be sampled (<3/8 inch material only) with more detail to facilitate activity tracking 
around the pilot plant. For the slug, one grab sample will be collected from each grid within the 
slug at a location representing the average count rate for the grid. These samples will be 
analyzed by the onsite laboratory for gamma spectroscopy. Following this characterization, a l- 
foot cut will be excavated over the designated cells for the slug. After the slug has been 
excavated, the remaining cells within the batch will be excavated also in l-foot cuts. The slug 
will be stockpiled separately from the remainder of the batch to await processing. 

The excavated material will be stockpiled into one of four stockpile areas. One stockpile area 
will consist of below criteria material that would not require processing. This material will be 
sampled for radiological and chemical parameters to evaluate it for final disposition. A second 
stockpile area will consist of radiological material not suitable for processing, such as debris or 
highly radiologically- or chemically-contaminated material (substantially above criteria or above 
RCRA standards). A NaI surface scan will be performed on the debris to survey it for waste 
disposal. Material that could be categorized as construction debris (brick, concrete, etc.) will 
have a wipe sample collected for each batch or each 50 cubic yards (whichever is less), for 
radiological and chemical parameters to’ evaluate options for final disposition. The results of the 
wipe samples will be used to calculate a surface activity to mass ratio using NUREG 1640. The 
highly radiologically- and chemically-contaminated material will be sampled for radiological and 

L chemical parameters to characterize it for waste disposal. The third stockpile area will consist of 
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L-l retention pond material (high fines), which will not be processed by the gravel separation system 
and will instead be placed directly into the radiological sorting system. The fourth stockpile area 
will be for granular material which will be processed by both systems. 

Soil Processing: The slug will be processed before the remainder of the batch. Oversize 
material (greater than 6 inches in diameter) and debris will first be separated out using a grizzly. 
This oversize material will be stockpiled and, at the end of each batch, radiologically screened 
using a NaI detector to survey it for disposal. Material that could be categorized as construction 
debris (brick, concrete, etc.) will have a wipe sample collected for each batch or each 50 cubic 
yards (whichever is less), for radiological and chemical parameters to evaluate options for final 
disposition. The results of the wipe samples will be used to calculate a surface activity to mass 
ratio using NUREG 1640. The material that is less than 6 inches in diameter will proceed 
through the system, where it will then be separated into two process streams (3/8 - 6 inch and 
<3/8 inch), using a 3/8 inch screen. (During the course of the pilot demonstration, additional 
screens may be used in lieu of the 318 inch screen for comparison.) 

The first process stream, consisting of material between 3/8 and 6 inches, will be directed to the 
rinsing area. Over the course of the pilot demonstration, approximately four or five grab samples 
will be collected of this process stream before it enters the rinse area. These samples will be 
analyzed for gamma spectroscopy to determine if the rinse operation is beneficial. Once in the 
rinse area, the material will be rinsed to remove the contaminated fines. At the end of each batch 
or each 50 cubic yards (whichever is less), one grab sample each will be collected for the rinsed 

u material between 3/8 and 6 inches. While batch sampling will be conducted initially for the filter 
cake, due to the small volume anticipated to be generated, less frequent sampling may be 
adopted. These samples will be analyzed for radiological and chemical parameters and their 
results used to evaluate options for final disposition. 

The second stream, material less than 3/8 inch in size, will proceed to the radiological sorting 
system. For each slug, three grab samples will be collected of this process stream before it enters 
the radiological sorting system. These samples will be analyzed for gamma spectroscopy for 
input to the activity tracking. In addition, over the course of the pilot demonstration, 
approximately four or five composite samples will be collected of this process stream before it 
enters the radiological sorting system. The samples will be analyzed for grain size distribution, 
with gamma spectroscopy being run subsequently on the fractions retained on the #4 sieve (l/4 
inch), in order to evaluate the impact the use of different screen sizes might have. 

Excavated retention pond material (high fines) will be directly loaded into the radiological 
sorting system (i.e. it will not be processed in the gravel separation system). This material will 
pass through an initial screen to remove material greater than 1% inches. The material that is 
removed will be stockpiled for later processing by the gravel separation system. 

In the radiological sorting system, the material will be separated based on radiological 
concentration. The material above the selected criteria will be separated from that below the 
selected criteria. During the processing of each slug, three grab samples will be collected from 

L-l each of the above criteria and below criteria streams for analysis of radiological parameters for 
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i./ input to the activity tracking. For each batch or 50 cubic yards (whichever is less), one grab 
sample will be collected from each output stream for radiological and chemical parameters to 
evaluate options for final disposition. 

5.2.2 Water Sampling Process Design 

Wastewater may be generated during any of the three tasks discussed above. It will likely 
consist of either excavation water (if precipitation run on occurs into the excavation or a perched 
layer of groundwater within the excavation footprint is encountered), process wastewater, or 
decontamination wastewater. The excavation water will be collected via sumps constructed 
during the soil acquisition task. This water will be pumped from the excavation into a temporary 
storage tank. Process wastewater will be generated by the gravel separation system. Although 
this system is a closed system, there will be a need to periodically purge the water in the system 
and replace it with fresh water if it cannot be adequately cleaned by the system’s filters. Also, at 
the conclusion of the demonstration, the water within the system will need to be removed prior to 
demobilization. This process wastewater will be pumped into a separate temporary storage tank. 
Decontamination wastewater will result from either the decontamination of heavy equipment or 
small sampling tools. This water will also be collected and placed in drums. Excavation water 
and heavy equipment wash water may be used onsite for dust control purposes in the radioactive 
materials area. Process wastewater and small tool decontamination water will require 
appropriate disposal or treatment. Individual samples will be collected of all wastewater not 
used for dust control in order to characterize it to determine appropriate disposal options. Turbid 

b water will be clarified prior to disposal. 

5.2.3 Measurement parameters 

The testing of soil for radiological parameters will utilize field and onsite methodologies. Field 
methodologies (to collect screening level data) will consist of a NaI scan performed using a 
Ludlum 2221 scaler/ratemeter or equivalent combined with a Ludlum Model 44-10 2-inch x 2- 
inch NaI gamma scintillation detector or equivalent. This instrument will be linked to a Global 
Positioning System (GPS) datalogger. This walkover survey will be conducted in accordance 
with SOP 107, Exposure Rate Instruments (see Appendix B). The onsite laboratory will perform 
definitive level gamma spectroscopy analyses for the radiological isotopes of concern Th-232, 
Ra-226, and U-238. All water samples will be submitted to the offsite laboratory for gamma 
spectroscopy as well as gross alpha and gross beta analyses. 

Chemical analyses will be performed by the offsite laboratory to characterize the processed 
material and wastewater to evaluate disposal options. This testing will involve the parameters 
identified in Section 5.4.2. Sampling parameters for each process stream are detailed in Table 4. 

Geotechnical samples will be collected and analyzed for grain size distribution. Gamma 
spectroscopy will be run on the fractions retained on the #4 sieve (l/4 inch). The grain size 
analyses will be performed by the offsite geotechnical laboratory. 
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c 5.2.4 Sample Identification 

Sample identification protocols are presented in Table 3-l of the FSP in the CDQMP. A 19-digit 
sample/site identification number will be used (XXX AAA VV NNN mm n #####). For the 
pilot demonstration, several of these digits will remain constant. For example, in accordance 
with Table 3-l of the CDQMP, the site designation, “XXX”, for the MISS will be “12b” and the 
activity designation, “AAA”, will be “PTl”. The sample collection designation, “VV”, will be 
HN for hand sampling. 

Thus, the sample/site identifier for data base reporting will look like: 

12bPTl HNNNNmmn##W# 

with the latter digits varying by sample as follows: 

The unique station number “NNN” will be identified as follows: 

9 INS - Insitu Soil, Prior to Excavation 
9 MNP - Material Not Processed 
9 GOV - Oversize (>6 inch) Material Resulting from the Gravel Separation System 
9 GBR - 3/8 to 6 inch Material Before Being Rinsed 
9 GPS - 3/8 to 6 inch Rinsed Material Resulting from the Gravel Rinse 
9 GFN - Fines Resulting from the Gravel Rinse 
9 GTS - <3/8 inch Material Exiting the Gravel Separation System and Entering the 

Radiological Sorting System 
9 SBC - Sorted Material Below Criteria Resulting from Radiological Sorting System 
9 SAC - Sorted Material Above Criteria Resulting from Radiological Sorting System 

The media, “mm”, will be designated as “SS” for surface soil, “SB” for subsurface soil, “SK” for 
stockpiles, “SM” for wipes, and “PS” for process soil. 

The number “n” for the sample type (i.e. regular (0), duplicate (l), split (2), etc.) will be 
designated in the field, as will the sequential sample number “#W/##“. 

For example, sample identification number “12b PTl HN SBC SK 1 37000” represents a 
duplicate stockpile soil sample collected from material that has exited the radiological sorting 
system and is below the selected criteria. It is the 37,000* sample point to be registered to the 
database for the project. 

5.2.5 Decontamination 

Decontamination will be performed in accordance with SOP 506, Decontamination. All 
sampling equipment will be decontaminated between samples and all excavation equipment will 
be decontaminated prior to arriving at or leaving the site. Excavation equipment will be 

L-l decontaminated by the equipment subcontractor using high-pressure water or steam to the 
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satisfaction of the onsite Stone & Webster representative. Water used will be from an approved 
source. 

For heavy equipment decontamination, a temporary decontamination pad will be built to replace 
the existing decontamination pad, which must be demolished because it is within the soil 
acquisition area. The temporary decontamination pad will be located so as to be accessible to 
others on the project as necessary. Decontamination liquids will be collected in drums and may 
be used for dust control for post-processing stockpiles. 

5.3 Sampling Methods Requirements 

For soil sampling for the pilot demonstration, samples will be collected using several different 
methodologies. Soil samples collected during the soil acquisition will be collected using hand 
tools (such as trowels) in accordance with SOP 307, Surface and Shallow Subsurface Soil 
Sampling. During soil processing, stockpile sampling will be performed using a hand auger or 
equivalent piece of equipment in accordance with SOP 314, Stockpile Sampling. Direct 
sampling from the conveyors will also be employed. During the processing of each slug, three 
grab samples will be collected from the conveyors between the two systems and at the end of the 
radiological sorting process from both the above and below criteria streams. These samples will 
be collected at three intervals (l/3,2/3, and 3/3 of the way through the slug). They will be 
analyzed for gamma spectroscopy. A composite sample will also be collected during the 
processing of several of the slugs from the conveyor located between the systems. These 

b composite samples will be analyzed for grain size distribution and respective activity content of 
certain fractions. The composite sample will be collected by taking an aliquot of soil each 
minute that the slug of soil is being processed and mixing all the aliquots together following 
completion of the processing of the slug. 

Samples of wastewater will be taken in accordance with SOP 302, Surface Water Sampling. A 
dipper such as a bailer or a clean glass bottle will be utilized to collect the samples. 

5.4 Analytical Methods Summary 

Tables 3 and 4 present the summary of sampling and analyses to be performed during the pilot 
demonstration. These tables do not include QA and QC samples, which will be collected at a 
frequency of 10% of the regular samples. 

5.4.1 Radiological 

An onsite laboratory will be utilized to perform the gamma spectroscopy of soil samples. The 
field laboratory will utilize a Canberra GC3020 detector coupled to an “A” Module or 
equivalent. Data will be analyzed by GENII 2000 and Procount 2000 software or equivalent. 
The Procedures Manual for the field laboratory is located in Appendix H of the QAPP within the 
CDQMP. While this laboratory is in the process of being validated by the USACE, it is 
anticipated that this process will not be completed before the start of the pilot demonstration. 
Therefore, until the onsite laboratory becomes USACE-validated, the offsite laboratory will 
perform confirmatory analysis on ten percent of the pilot demonstration soil samples analyzed by 
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b the onsite laboratory. The following radiological methods will be utilized for the confirmatory 
analyses: 

9 Th 232 and U-238 - HASL-300 

9 Ra-226 - Modified EPA 903.1 

The offsite laboratory will also analyze all the radiological water samples. The following 
radiological methods will be utilized for the water samples: 

9 Th 232 and U-238 - HASL-300 

9 Ra-226 - Modified EPA 903.1 

9 Gross Alpha and Gross Beta - EPA 900 

Minimum Detectable Concentrations for the radiological isotopes of interest for the onsite and 
offsite laboratories are included in Appendix A of the QAPP within the CDQMP. 

QA of the offsite laboratory will be performed by a USACE-designated offsite laboratory. Ten 
percent of the soil and water laboratory samples submitted for offsite analysis will be submitted 
to the QA laboratory. 

i, 
54.2 Chemical 

Chemical sampling will be conducted by the offsite laboratory. Soil samples will be analyzed 
for reuse and disposal parameters. Disposal sampling will depend on the permit for the selected 
disposal facility. For soil samples, the following methods are provided as an example of possible 
parameters: 

ii 

vocs SW 846 Method 503518260B 
svocs SW 846 Method 354OC, 3541, or 3550BI8270C 
TAL Metals & MO SW 846 Method 3050Bl6010B 

Mercury 
Pesticides 
PCBs 
TRPH 
pH 
TCLP 

SW 846 Method 7471A 
SW 846 Method 354OC, 3541, or 3550B/8081A 
SW 846 Method 354OC, 3541, or 3550B/8082 
EPA Method 418.1 
SW 846 Method 9045C 
SW 846 Method 1311 (Extraction) 

., 1 : aoove memoa 
d cin?n 

Analyses aspen ' 
Total Organic Halides SW 846 Metho, _ VIV 
Paint Filter Liquid Test SW 846 Method 9095A 
Flashpoint SW 846 Method 1010 
Reactive Cyanide SW 846 Chapter 7 
Reactive Sulfide SW 846 Chapter 7 
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Stone &Webster will utilize a sonication extraction method for all SVOC, pesticide, and PCB 
samples with the exception of those containing a clay matrix (cohesive). For clay soils, a soxhlet 
extraction method will be utilized. Samples selected to have corresponding QA or QC samples 
will be chosen such that some require the soxhlet extraction method and some require the 
sonication extraction method, thus allowing both methods to be evaluated. 

Analyses requested for the water samples submitted to the offsite laboratory will depend on the 
permit for the selected receiving facility. The following analyses are provided as an example: 

‘V 

vocs SW 846 Method 5030Bl8260B 
svocs SW 846 Method 3510C or 3520(3/827OC 
TAL Metals & MO SW 846 Method 3010A/6010B 

Mercury SW 846 Method 7470A 
Pesticides SW 846 Method 35 1OC or 352OCI808 1A 
PCBs SW 846 Method 35 1OC or 352OC/8082 
TRPH EPA Method 418.1 
pH EPA Method 150.1 
Total Suspended Solids EPA Method 160.2 
Biological Oxygen Demand EPA Method 405.1 
Ammonia as Nitrogen EPA Method 350.1 
Oil and Grease EPA Method 413.1 

Once disposal facilities are identified, the above soil and water parameter lists will be modified 
according to the facilities’ requirements. 

Geotechnical samples will be analyzed for grain size distribution by ASTM Method D422. 

Tables 4-1 and 4-2 in the QAPP within the CDQMP details the container, preservative, and 
holding time requirements for the soil and water analyses respectively. 

QA splits, at a frequency of 10% of the regular samples, will be collected and submitted to a QA 
Laboratory to be designated by the USACE. 

‘w 
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‘- 6.0 SAMPLING AND ANALYSIS QUALITY CONTROL 

QC activities will be performed in accordance with the CQCP and the CDQMP. This section 
details the QC to be employed during the sampling and analysis activities proposed for the pilot 
demonstration. In all cases, QC methods commensurate with the anticipated future use of the 
data being collected will be employed. QC of the pilot demonstration in general is discussed in 
further detail in the Construction Quality Control Plan, also included in this Volume 4. 

The three phase control system as described in the CQCP will be executed. During the 
preparatory inspection, the Contractor Quality Control System Manager will evaluate key 
sampling criteria including sampling techniques, sample control, sample logging protocol, and 
field document control. 

Daily follow up inspections will be performed during the course of the demonstration to ensure 
quality is maintained. 

6.1 Field Sampling Quality Control 

The field QC process for sampling activities includes the use of checklists to document the 
performance of necessary tasks. The following sampling checklists will be utilized: 

9 Instrument Calibration 
ii 9 Field Documentation 

9 Demobilization Decontamination 
9 Data Management 
9 Reports and Other Documents 
9 Sample Collection 
9 Packing, Storing, and Shipment of Samples 

All samples collected will be documented on the Daily Quality Control Reports (DQCRs) (see 
the Construction Quality Control Plan also within Volume 4) to be completed to document 
project activities. These reports will be submitted weekly, as specified in the CDQMP, to the 
USACE Kansas City District and any onsite USACE representatives. Sampling field changes 
will be documented utilizing a Field Change Record. 

Field QC also involves the use of calibration standards and blanks for photoionization detector 
measurements and other field measurements. Special samples to be submitted to the laboratory 
will include trip blanks, equipment rinsate blanks, and field duplicates. They are analyzed in the 
laboratory as samples, and their purpose is to assess transport, decontamination procedures, and 
sampling and testing procedures as possible sources of sample contamination and to document 
overall sampling and analytical precision. These samples will be submitted at a rate of 10% of 
the total samples for each medium. Additional blanks or duplicates may be collected if field 
circumstances are such that normal procedures are considered insufficient to prevent or control 
sample contamination. Rigorous documentation of all field QC samples in the project logbooks 

ii 
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L-J is mandatory. Field notebooks will be maintained in accordance with SOP 507, Field Notebook 
Content and Control. 

6.2 Laboratory Quality Control/Quality Assurance 

Laboratory QC is addressed in Section 4.0 of the QAPP within the CDQMP. The laboratory QC 
for chemical analyses is based on criteria developed for the QA elements of ER 1110-I-263. 
The analysis of control samples (e.g., laboratory control samples and method blanks) is routinely 
done to monitor the performance of each analytical method. An important element of the 
Maywood effort will be the collection and analysis of samples to evaluate matrix effects on 
target compound response. These samples, designated matrix spike/matrix spike duplicates 
(MS/MSDs), will be prepared in the laboratory by adding a known amount of pure compounds to 
an actual sample to determine potential interferences. MS/MSDs will be collected in accordance 
with standard USEPA and SW-846 protocols. 

The performance of QC samples are continually evaluated. Acceptable limits are established for 
each method as described in SW-846. Both the onsite and offsite laboratories will provide 
results of control sample analyses to Stone & Webster on an ongoing basis during the 
field/analytical program. The laboratories are responsible to identify sample results that do not 
meet established criteria. Noncompliance situations must be addressed and corrective actions are 
required prior to analysis of additional samples. 

‘v QA procedures have been established by both the USACE and by Stone & Webster for this 
project. Laboratory QA is further discussed in QAPP in the CDQMP. The USACE QA program 
is outlined in ER 1110-l-263. One element of this program is the use of a QA laboratory. Splits 
of certain samples (10% of the offsite laboratory samples) will be sent to a QA laboratory 
designated by the USACE. This QA laboratory will analyze the samples independent of Stone & 
Webster’s offsite laboratory. The results will be submitted to the USACE along with the 
corresponding laboratory results for evaluation. 

6.3 Data Validation 

Prior to use, all sampling data will be validated by a data validator utilizing EPA and USACE 
procedures. Data validation will be conducted by comparing the contents of the data package, 
including QA/QC results, to the requirements stipulated by the individual methods. The data 
validation subcontractor will use the specific guidance contained in Appendix G of the CDQMP, 
USACE Data Quality Evaluation Guidance, and USACE Radionuclide Data Quality Evaluation 
Guidance. 
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( \ TABLE 3 RADIOLOGICAL SAMPLING REQUIREMENTS 
PILOT DEMONSTRATION 

(.’ 

Sample Location c 
In situ - Prior to Excavation 
(Screen&mple Location 1)’ 

Test Run Material 

Field Screening 
Onsite Laboratory 

Field Screening 

Offsite Laboratory 

Sample Type/Media 1 
Scan/Soil 
Grab/Soil 

Scan/Soil 

Grab/Soil 

Frequency’ 
Entire lift - 100% scan 

One sample per grid within each slug ^ - - 

Entire stockpile - 100% scan 

One sample 

Radiological Analyses 
Sodium Iodide 
Gamma Spectroscopy __ 

Sodium Iodide 

Gamma Spectroscopy 

Rationale 
Establish insitu conditions prior to excavation for 
activity tracking of input process stream 
Collect data to define slugs and batches 
Verify below criteria prior to use in test run of 
equipment 

Material Not Processed Field Screening Scan/Bulk (Oversize Entire stockpile - 100% scan Sodium Iodide 
(Screen/Sample Location 2)* 

Evaluate for final disposition 
construction debris and 

trash) 
Onsite Laboratory Wipe/Bulk (Cjversize One sample per batch or 50 cubic yards, Gamma Spectroscopy - Surface 

construction debris) whichever is less wipes, use surface activity/mass ratio 
Onsite Laboratory Grab/Soil One sample per 50 cubic yards (Retention Gamma Spectroscopy 

Pond Material and below criteria soil, based 
on in situ gamma survey, only) 

Output from Gravel Separation Field Screening Scan/Bulk 100% scan of each slug stockpile and each Sodium Iodide Evaluate for final disposition 
Oversize and Debris (> 6 inches) batch stockpile 
(Screen/Sample Location 3)’ Onsite Laboratory Wipe/Bulk (Oversize One sample per batch or 50 cubic yards, Gamma Spectroscopy - Surface 

construction debris) whichever is less wipes, use surface activity/mass ratio 
Output from Gravel Separation (prior to rinse) Onsite Laboratory Grab/Soil 4-5 samples over course of demonstration Gamma Spectroscopy Determine applicability of gravel rinse system 
Coarse Material (3/8 - 6 inches) 

Output from Gravel Rinse 
Filter Cake 
(Screen/Sample Location 5)* 
Output from Gravel Rinse 
Coarse Material (318 - 6 inches) 
(Screen/Sample Location 6)2 

Onsite Laboratory 

Field Screening 

Onsite Laboratory 

Grab/Sludge One sample for each batch Gamma Spectroscopy Characterize material for disposal 

1 I I I 

I Scan/Soil 1 100% scan of each slug stockpile and each 
I 

1 Sodium Iodide 1 Evaluate for final disposition 
batch stockpile 

Grab/Soil 1 One sample for each batch or 50 cubic yards, ) Gamma Spectroscopy 

Output from Gravel Separation and Rinse/ 
Input to Radiological Soil Sorting 
(< 3/8 inch) 
(ScreenlSample Location 7)2 

Onsite Laboratory 

Onsite Laboratory 

Composite/Soil 

Grab/Soil 

whichever is less 
4-5 samples over course of demonstration 

Three samples per slug 

Gamma Spectroscopy of fractions 
following gram size analysis 

Gamma Spectroscopy 

Evaluate use of different screen sizes 

Characterize intermediate process stream for activity 
tracking 

Output from Radiological Soil Sorting 
Above Criteria 
(Screen/Sample Location 8)’ 

Output from Radiological Soil Sorting 
Below Criteria 
(Screen/Sample Location 9)2 

Final Status Survey - Refer to Soil 
Acquisition Plan in Volume 2 

Field Screening Scan/Soil 
Onsite Laboratory Grab/Soil 

Field Screening Scan/Soil 
Onsite Laboratory Grab/Soil 

Offsite Laboratory Grab/Soil 

100% scan of each slug stockpile Sodium Iodide 
Three samples for each slug and Gamma Spectroscopy 

one sample for each batch or 50 cubic yards, 
whichever is less 

100% scan of each slug stockpile Sodium Iodide 
Three samples for each slug and Gamma Spectroscopy 

one sample for each batch or 50 cubic yards, 
whichever is less 

To be submitted as part of Final Status Survey Work Plan at later date 

Characterize output process stream for activity 
tracking 
Characterize material for disposal 

Characterize output process stream for activity 
tracking 
Evaluate for final disposition 

Document compliance with prqject clean up goals 
Perform MARSSIM-type survey of base 



Notes: 1. A batch consists of a predetermined quantity of soil with characteristics which satisfy a specific objective. Each slug (consisting of 8 - 10 cubic yards within the batch) will undergo detailed sampling to facilitate activity tracking. 
Slugs will be processed one per batch initially, and less frequently as the objectives are realized. In addition, QA/QC samples will be collected at a frequency of ten percent each for all samples. 
2. Refer to Figure 3 for Screeu/Sample Locations 



e 

TABLE 4 CHEMICAL AND GEOTECHNICAL SAMPLING REQUIREMENTS 
PILOT DEMONSTRATION 

Sample Location Sample Type/Media Frequency’ Chemical Analyses’ Rationale 1 
In situ Prior to Excavation Offsite Laboratory Grab/Soil Approximately one sample per 1000 VOCs, SVOCs, TAL Metals & MO, 
(Sample location 1) 3 

Characterize material for disposal 
cubic yards of in place soil Pesticides, PCBs, TRPH, Waste 

Characteristics 
Test Run Material Offsite Laboratory Grab/Soil One sample VOCs, SVOCs, Pesticides, PCBs, Verify not contaminated prior to use in test run of 

TAL metals equipment 
Material Not Processed Offsite Laboratory Grab/Soil 
(Screen/Sample Location 2)3 

One sample per 50 cubic yards VOCs, SVOCs, TAL Metals & MO, Evaluate for final disposition. 
(Retention Pond Material and below Pesticides, PCBs, TRPH, Waste 
criteria soil, based on in situ survey, Characteristics 

only) 
Offsite Laboratory Wipe/Bulk (Oversize One sample per batch or 50 cubic yards, VOCs, SVOCs, TAL Metals, 

construction debris) whichever is less Pesticides, PCBs - use surface 
activity/mass ratio 

Output from Gravel Separation Offsite Laboratory Wipe/Bulk (Oversize One sample per batch or 50 cubic yards, VOCs, SVOCs, TAL Metals, Evaluate for final disposition. 
Oversize and Debris (> 6 inches) construction debris) whichever is less 
(Screen/Sample Location 3Q 

Pesticides, PCBs - use surface 
activity/mass ratio 

Output from Gravel Rinse Offsite Laboratory Grab/Sludge One sample for each batch VOCs, SVOCs, TAL Metals & MO, Characterize material for disposal 
Filter Cake 
($unple Location 5)3 

Pesticides, PCBs, TRPH, Waste ; 
Characteristics \ 

Output from Gravel Rinse Offsite Laboratory Grab/Soil One sample per batch or 50 cubic yards, VOCS, SVOCs, TAL Metals & MO, 1 Evaluate for final disposition 
Coarse Material (3/S - 6 inches) whichever is less 
(Sample Location 6)3 

Pesticides, PCBs, TRPH, Waste / 
Characteristics 

Output from Gravel Separation and Rinse Offsite Laboratory Composite/Soil 4-5 samples over course of Gram Size Distribution Evaluate use of different screen sizes 
Input to Radiological Soil Sorting demonstration 
(< 318 inch) 
(Sample Location 7)3 
Output from Radiological Soil Sorting Offsite Laboratory Grab/Soil One sample per batch or 50 cubic yards, VOCs, SVOCs, TAL Metals & MO, Characterize material for disposal 
Above Criteria whichever is less 
(Sample Location 8)3 

Pesticides, PCBs, TRPH, Waste 
Characteristics 

Output from Radiological Soil Sorting Offsite Laboratory Grab/Soil One sample per batch or 50 cubic yards, VOCs, SVOCs, TAL Metals & MO, Evaluate for final disposition 
Below Criteria whichever is less Pesticides, PCBs, TRPH, Waste 
(Sample Location 9)3 Characteristics 
Excavation Water Offsite Laboratory Grab/Water One sample per frac tank VOCs, SVOCs, TAL Metals & MO, Characterize water for disposal 
(if not used for dust control) Pesticides, PCBs, TRPH, pH, Total 

Suspended Solids, Biological Oxygen 
Demand, Ammonia as Nitrogen, Oil 
and Grease 

Process Wastewater Offsite Laboratory Grab/Water One sample per frac tank VOCs, SVOCs, TAL Metals & MO, Characterize water for disposal 
Pesticides, PCBs, TRPH, pH, Total 
Suspended Solids, Biological Oxygen 
Demand, Ammonia as Nitrogen, Oil 
and Grease 



(if not used for dust control) Pesticides, PCBs, TRPH, pH, Total 
Suspended Solids, Biological Oxygen 
Demand, Ammonia as Nitrogen, Oil 

Notes: 1. A batch consists of a predetermined quantity of soil with characteristics which satisfy a specific objective. Each slug (consisting of 8 - 10 cubic yards of the batch) will undergo detailed sampling to facilitate mass and activity 
tracking. Slugs will be processed one per batch initially, and less frequently as the objectives are realized. In addition, QAIQC samples will be collected at a frequency of ten percent each for all samples. 
2. Waste Characteristics consist of pH, TCLP, Total Organic Halides, Paint Filter Liquid Test, Flashpoint, Reactive Cyanide, and Reactive Sulfide. 
Soil and water analyses listed are provided as example only. Disposal analyses to be performed in accordance with the permit for the selected receiving facility. 
3. Refer to Figure 3 for Screen/Sample Locations 
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GENERAL SOIL ACQUISITION SAMPLING SEQUENCE FOR PILOT 
DEMONSTRATION 

SOIL ACQUISITION - SLUG AND BATCH: 
L-J 

Steps 1 - 4: 

Slug 1 2. Obtain a 100% scan of the footprint of the soil acquisition area using 5’ 5’ 
44s 

a NaI detector linked to GPS. This is done by walking at a constant 
pace across each grid in the soil acquisition footprint. (Refer to SOP 
SW-MWD-111-O) 

3. Review the data collected from the scan-identify the batch(es) to 
meet the proposed scenarios such as: all above criteria, all below 
criteria, mixed, all certain type of material, etc. The batch will be 
used to evaluate the effectiveness of the systems and look at the 
economics of implementing them, such as operational costs and 
options for final disposition of the processed materials. Material 
deemed unprocessable, either because it is highly contaminated or 
already below criteria or else it consists of debris will not be 
considered as part of the batch and will be excavated and stockpiled 
separately. 

Batch 3 

Step 5: 

1. Set up a 5’ by 5’ grid system in the soil acquisition area. 

4. Within each identified batch, select a slug consisting of a set number 
of grids (e.g. 9 grids total, 3 grids by 3 grids in size). Mark the 
boundaries of this material. The slug will be used to track the 
activity of the material entering and exiting the processing systems in 
order to determine the degree of homogenization that soils handling 
and processing has on the selected soil. 

l Sampling Point for 
Gamma Spectroscopy 

Steps 6 - 8: 

5. Within each grid for the slug, re-scan the grid and collect a sample 
corresponding to the location of the average count rate for the 
respective grid. (Refer to SOP SW-MWD-307-0; Note that only 
<3/8 inch material is to be sampled because the majority of the 
radioactivity is believed to be associated with the <3/8 inch material 
and the geometry of the sample container places constraints on the 
size of the material analyzed.) This sample is to be analyzed by the 
onsite laboratory using gamma spectroscopy. Thus, for the example 
provided, 9 total samples will be collected for each slug. This 
sampling will facilitate determining the curie concentration of the 
slug prior to processing. 

6. Excavate the slug first (ahead of the remainder of the batch) and 
stockpile it separately to prepare for processing. It will be processed 
first. 

Batch I 7. Material unsuitable for processing is then removed from the 

‘i/ 

Note: Material not suitable for 
processing is stockpiled 
separately from the slug and me 
batch. 

remainder of the batch and placed into separate stockpiles. This 
material will be characterized and disposed of directly without 
processing. 

8. Excavate the remainder of the batch and stockpile it separately from 
the slug. It will be processed once the slug is complete. 



GENERAL SLUG SAMPLING SEQUENCE FOR PILOT DEMONSTRATION 

Gravel Separation 
L Steps 1 -4: 

~5” Material* 

3/8’ Screen Material to 
Radiological 
Sorting** 

3/s - 6” 
Rinsed 
Material* 

A 

Fines from 
Rinsing* 

* Obtain Weight of Material after 
?rocessing is Complete 

‘u** Obtain Weight and Collect Sample 
of Material after Processing is Complete 

Radiological Sorting 
Steps 1 - 3: 

<3/8” Slug Material 
from Gravel 
Separation 

~ ~ 
Above Below 
Criteria** Criteria** 

‘L-l 
** Obtain Weight and Collect Sample of 
Material after Processing is Complete 

SOIL PROCESSING - GRAVEL SEPARATION - SLUG: 

1. Begin loading the slug into the gravel separation system feed hopper. 
Weigh the material as it is loaded. This information will be used to 
track the weight of the material being processed. It will also be used 
in association with the previously obtained gamma spectroscopy 
results of the 9 soil samples to calculate the total activity of the slug. 

2. The material will be separated into 4 streams. The streams are: 
. >6 inch material separated by the grizzly 
. <3/8 inch material which will be conveyed to the 

radiological sorting system 
l 3/8 - 6 inch material rinsed to remove fines 
l tines rinsed from the 3/8 - 6 inch material 

3. Once the processing of the slug is complete, tally the weights of the 
>6 inch material, <3/8 inch material which proceeds to the 
radiological sorting system, and the 3/8 - 6 inch material that has 
been rinsed. Also weigh the fines resulting from the rinsing. This 
information will be used to track the weight of the material being 
processed. 

4. Collect three grab samples from the conveyor between the gravel 
separation and radiological sorting systems. These samples should 
be collected at the intervals l/3,2/3, and 3/3 of the way through the 
slug. This information in association with the weight of the slug will 
be used to calculate the activity of the <3/8 inch material for the slug. 

SOIL PROCESSING -RADIOLOGICAL SORTING - SLUG: 

1. The <3/8 inch material from the slug is conveyed from the gravel 
separation system into the radiological sorting system. 

2. The equipment will sort the remainder of the slug into 2 streams. 
They are (1) above criteria soils and (2) below criteria soils. Collect 
three samples from each conveyor (at l/3,2/3, and 3/3 of the way 
through the slug). This information in association with the weights 
of the piles will be used to calculate the total activity of the <3/8 inch 
material for the slug. 

3. Once the processing of the slug is complete, tally the weights of the 
material in each stockpile. This information will be used to track the 
weight of the material being processed and facilitate calculating the 
total activity of the slug. 

4. For the activity tracking, compare the total activity calculated for the 
slug following processing with that calculated prior to processing. 



GENERAL BATCH SAMPLING SEQUENCE FOR PILOT DEMONSTRATION 

Gravel Separation 

>6” Material** 

318” Screen 

<3/8” 
Material to 
Radiological 
Sorting* 

Fines from 
Rinsing** 

* Obtain Weight of Material after 
‘recessing is Complete 

ii * Obtain Weight and Collect Sample(s) 
of Material after Processing is Complete 

Radiological Sorting 
Steps 1 - 4: 

<3/8” Batch Material 
from Gravel 
Separation 

I 

~ ~ 
Above Below 
Criteria** Criteria** 

* Obtain Weight and Collect Sample(s) 
Uf Material after Processing is Complete 

SOIL PROCESSING - GRAVEL SEPARATION - BATCH: 

1. After the slug has been processed, load the remainder of the batch 
into the gravel separation system. Weigh the material as it is loaded. 
This information will be used to track the weight of the batch. 

2. The material will be separated into 4 streams. The streams are: 
l >6 inch material separated by the grizzly 
. <3/8 inch material which will be conveyed to the 

radiological sorting system 
l 3/8 - 6 inch material rinsed to remove fines 
l fines rinsed from the 3/8 - 6 inch material 

3. Once the batch is through the gravel separation system, tally the 
weights of the >6 inch material, <3/S inch material which proceeds 
to the radiological sorting system, and tbe 3/8 - 6 inch material. 
Also weigh the tines resulting from the rinsing. This information 
will be used to track the weight of the material being processed. 

4. Collect samples of the >6 inch material, 3/8 - 6 inch material, and the 
fines resulting from the rinsing. (Refer to SW-MWD-312-O and SW- 
MWD-314-O) Collect these samples at a frequency of the lesser of 1 
sample per batch or every 50 cubic yards of separated material (if the 
individual stockpiles exceed 50 cubic yards). This sample data will 
be used to evaluate options for final disposition of the processed 
materials. 

5. Other special samples may also be collected in accordance with the 
SAP at intermediate points in the process. 

SOIL PROCESSING - RADIOLOGICAL SORTING - BATCH: 

1. The <3/8 inch material from the batch is conveyed from the gravel 
separation system into the radiological sorting system. 

2. The equipment will sort the remainder of the batch into 2 streams. 
They are (1) above criteria soils and (2) below criteria soils. 

3. Once the processing of the batch is complete, tally the weights of the 
material in each stockpile. This information will be used to track the 
weight of the material being processed. 

4. Collect one sample from each stockpile. (Refer to SW-MWD-314-O) 
Collect these samples at a frequency of the lesser of 1 sample per 
batch or every 50 cubic yards of separated material (if the individual 
stockpiles exceed 50 cubic yards). This sample data will be used to 
evaluate options for final disposition of the processed materials. 

5. Other special samples may also be collected in accordance with the 
SAP at intermediate points in the process. 

6. Since the batch will be used to evaluate the system under conditions 
similar to those expected during full-scale operation, following 
processing compare: the weights of the pre- and post-processed 
materials to assess effectiveness; the actual throughput to the rated 
throughput to assess efficiency; and sample data to determine 
disposal options and their economics. 
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1.0 PURPOSE 

This procedure provides consistent methodology and guidelines for establishing acceptable 
ranges and daily performance checks for exposure rate instrumentation to include the Ludlum 
Model 12s Micro R Meter, the Eberline RO-2 Ion chamber or their equivalents. Due to the 
differences in response between the Ludlum Model 12s; Micro R Meter and the Eberline 
Model RO-2; Ion Chamber. establishing of acceptable ranges and daily performance check 
will be addressed separately. 

2.0 SCOPE 

This procedure applies to personnel trained in establishing acceptable ranges. performing 
daily checks of, or operation of the Ludlum Model 12s Micro R Meter, the Eberline RO-2 
Ion chamber or their equivalents. 

The Ludlum Model 12s Micro R Meter, the Eberline RO-2 Ion chamber and their 
equivalents are exposure rate instruments intended for use as a tool in determining ambient 
external radiation exposure rates. These instruments are also useful in demonstrating 
compliance with various regulations governing exposure and release limits. 

3.0 REFERENCES 

3.1 Ludlum Measurements; Ludlum Model Instruction Manual 12s Micro R Meter 

3.2 Therm0 Instruments System Inc.; Eberline Model RO-2 Ion chamber 

3.3 Glenn F. Knoll, Radintiotl Detection and Measwenienrs, 2”’ Edition, John Wiley& 
Sons, New York, 1979. 
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4.0 DEFIh?TIONS 

4. I ACCEPTABI. E RANGE 

Acceptable Range is the range established to indicate the proper functioning of an 
instrument. For instruments intended for field use this range is defined as plus or 
minus 20% of the mean value as established in section 5.0 of this procedure. 

4.2 DAILY PERFORMANCE CHECK 

A Daily Performance Check is an operation performed on a daily basis, during 
operations, to prove an instrument is operating within the Acceptable Range. 

4.3 SOURCE DECAY CORRECTION 

Source Decay Correction is used to account for the decrease in observed activity of a 
source due to radioactive decay and is mathematically described as 

‘v 

A = &-j-T 

Where 
A = the “present” activity (calculated) 
A,,= the original (calibrated) activity 
h = the decay constant (.693)/half-life (of the 

nuclide) 
And T = the time of decay 

4.4 6CEN 

The 6CEN Equation is used to estimate the intensity (exposure rate), of the gamma 
radiation field intensity from a point source at a distance of I foot and is 
mathematically described as 

I,* = 6CEN 

Where 
lifi = gamma field intensity (I), in T/hr, at 1 foot 
C= the activity of the source, in curies (Ci) 
E = the gamma energy (ies) of the nuclide, in 
MeV, (0.662, for Cs-137) 
N = number of gammas per disintegration 
(photon yield), (N = 0.85, for Cs-137) 

Note: this equation is accurate to within + 20% 
for gamma energies between 0.05 MeV and 3 
MeV. 

4.5 POINT SOURCE EQUATION 
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The Point Source Equation is used to estimate the intensity (exposure rate), of a 
gamma radiation field from a point source at a given distance and is mathematically 
defined as 

Where 
I, = intensity at distance 1 (d,) 

Iz = intensity at distance 2 (d?) 

d, = distance I 

d2 = distance 2 
and is algebraically manipulated for the purpose of this procedure 
to be 

‘d 5.0 RESPONSIBILITIES 

5. I RADIATION SAFETY OFFICER @SO) 

Radiation Safety Officer (RSO) is responsible for: 

I Implementing instrumentation procedures. 

2. Reviewing instrumentation documentation. 

3. Oversight of the instrumentation program 

5.2 RADIATION PROTECTION TECHNICIAN 

Radiation Protection Technicians are responsible for: 
1. Performing/overseeing daily performance checks and routine sample counting 

2. Reviewing daily performance checks and routine sample counting documentation 

6.0 PROCEDURES 

6.1 GENERAL 

‘L 
6.1.1 Instrument shall have been calibrated within the previous 12-month period. 

The instrument shall have a valid Certificate of Calibration and have a 
current calibration “sticker” affixed. 
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6.12 Inspections, acceptable ranges, daily performance checks and operational 
use of instrument/detectors shah only be performed by persons qualified to 
do so. 

6.13 A physical inspection shah be performed prior to initiating any of the 
above operations. This inspection should include inspection of meters, 
audible/visible response(s), beta shield “door” and Mylar window (RO-2) 
and general physical condition of the instrument. The inspection shall 
include confirmation of current calibration and that a current calibration 
sticker is aftixed to the instrument. 

6.1.4 Operating parameters shah be verified. These parameters should include 
battery (s) level(s) and Scale zero (RO-2). 

The Eberline Model RO-2 Ion Chamber incorporates a thin Mylar window 
behind a beta shield “door”. Caution should always be used when 
performing daily response checks or operating the instrument with the beta 
shield “door” open as damage to the Mylar window and ion chamber could 
occur. 

6 I.5 Any instrument failing the above inspections shah not be used 
until corrective action has been made. Any finding during inspection 
that may effect calibration shah require the instrument to be tagged out-of- 
service and the instrument shah not be used until a new calibration has 
been performed. 

6. I .6 An acceptable range for instrument response shah be established 
prior to operational data collection. 

6.1.7 Cs- I37 sources shall be decay corrected at a minimum of eve? 6 
months. New acceptable ranges shall be calculated at the time of the decay 
correction. 

6.1.8 Appropriate ALARA measures shah be used to minimize the potential for 
contamination and unnecessary dose. 

6.2 ACCEPTABLE RANGES 

6.2. I Upon receipt and/or prior to placing any given instrument into service, an 
acceptable range shall be established. 

62.2 Complete the source information on the Acceptable Range Data Sheet - 
Exposure Rate Instruments form. attachment 1. 
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6.2.3 

6.2.4 

6.25 

6.2.6 

Calculate and record the “present” activity for the chosen CS-137 
check source on the Acceptable Range Data Sheet - Exposure Rate 
Instruments form, using the source decay equation described ir. 4.2.3 
of this procedure. 

Calculate and record, on the Acceprable Range Data Sheet - Exposure 
Rate Instruments form, the l-foot, “contact” and 3-foot exposure rate 
values using the “6CEN” and the “point source” equations, described 
in 4.4 and 4.5, respectively, of this procedure. Note: for the purpose 
of this procedure the “contact” exposure rate shall be calculated 
using the value, 0.115ft. 

Calculate, convert to the appropriate units and record the plus and minus 
20% range for each of the above values on the Acceptable Range Data 
Sheet - Exposure Rate Instruments form. 

Sign and date the Acceptable Range Data Sheet - Exposure Rate 
Instruments form. The original copy of this form shall be retained for the 
records. 

6.3 DAILY PERFORMANCE CHECKS - LUDLUM MODEL 12s; MICRO R METER 

6.3. I Obtain and complete the required Information. for the instrument to be 
checked, on a “Daily Field Source Check Log - Exposure Rate 
Instruments”, Attachment 2. Note: the plus/minus 20% ranges are those 
ranges obtained from the Acceptable Range Data Sheet - Exposure 
Rate Instruments form”. 

6.3.2 Perform a Physical inspection of the instrument. Indicate the results of the 
inspection on the “Daily Field Source Check Log - Exposure Rate 
Instruments, Attachment 2”. If the results are satisfactory, indicate this 
with a check mark. If the results are unsatisfactory, indicate this with an 
asterisk (*) and explain in the remarks section. 

6.3.3 Verify the operating parameters of the instrument. 

6.3.4 Any/all deficiencies identified in the previous steps shall be corrected prior 
to proceeding, see section 4.3. 

6.3.5 Turn on the instrument and verify the battery level. The battery level shall 
fall within the “Battery Test” range. Change the batteries if the check 
indicates a battery level outside the range. Indicate satisfactory battery 
level by placing a check mark in the appropriate section on the “Daily 
Field Source Check Log - Exposure Rate Instruments, Attachment 2“. 
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6.3.6 

6.3.7 

6.3.8 

6.3.9 

6.3. IO 

6.3.11 

6.3.12 

6.3.13 

Observe and record on the “Acceptable Range Data Sheet - Exposure Rate 
Instruments, Attachment I”, a stabilized background obsevation. Note: 
the background observation shall be completed in an area of ambient 
backgrolmd. The intluence of gamma check sources shall be kept at a 
minimum. 

Place the Cs-I 37 source in the source holder; place the instrument in one 
of the established check positions. 

Observe and record in the appropriate section of the “Acceptable Range 
Data Sheet - Exposure Rate Instruments”, a stabilized source observation. 

Observe and record in the appropriate section of the “Acceptable Range 
Data Sheet - Exposure Rate Instruments”. a stabilized source observation 
from each of the other check positions. 

Compare each of the above observations with its corresponding range. The 
daily check for each of the observations must fall within the acceptable 
range. If any observation falls outside the acceptable range the instrument 
shall not be med until corrective action has been taken. Corrective action 
that will not effect the calibration of the instrument may be performed and 
the combination rechecked. 

If corrective action is taken that will not effect the calibration, an 
explanation of the corrective action. along with the initials of the person 
performing the action shall be recorded in the remarks section of “Daily 
Field Source Check Log - Exposure Rate Instruments, Attachment 2”. 

Daily Field Source Check Log - Exposure Rate Instruments shall be 
retained for the records. 

Instruments that pass the above steps may be used for data collection. 

6.4 DAILY PERFORMANCE CHECKS - EBERLINE MODEL RO-2 ION CHAMBER 

L 

6.4. I Obtain and complete the required information, for the instrument to be 
checked, on a “Daily Field Source Check Log - Exposure Rate 
Instruments”, Attachment 2. Note: the plus/minus 20% range is the 
“contact” range obtained from the Acceptable Range Data Sheet - 
Exposure Rate Instruments form”. 
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.6.4.2 Perform a Physical inspection of the instrument. Indicate the results of the 
inspection on the “Daily Field Source Check Log - Exposure Rate 
Instruments”. If the results arc satisfactory, indicate this with a check 
mark. If the results are unsatisfactory, indicate this with an asterisk (*) and 
explain in the remarks section. 

6.4.3 

6.4.4 

Verify the operating parameters of the instrument 

Any/all deficiencies identified in the previous steps shall be corrected prior 
to proceeding, see section 4.3. 

6.4.5 Turn on the instrument and verify the battery levels. The battery levels 
shall fall within the “Battery Ok” range. Change the batteries if the check 
indicates a battery level out side the range. Indicate satisfactory battery 
levels by placing a check mark in the appropriate section on the “Daily 
Field Source Check Log - Exposure Rate Instruments” 

6.4.6 

6.4.7 Open the beta shield “door”. 

6.4.8 

6.4.9 

Observe and record on the “Acceptable Range Data Sheet - Exposure Rate 
Instruments”, a stabilized background observation. Note: the 
background observation shall be completed in an area of ambient 
background. The influence of gamma check sources shall be kept at a 
minimum. 

I. 1 CAUTION 
The Eberline Model RO-2 ion Chamber incorporates a thin Mylar window 
behind a beta shield “door”. Caution should always be used when 
performing daily response checks or operating the instrument with the beta 
shield “door” open as damage to the hlylar window and ion chamber could 

Observe and record in the appropriate section of the “Acceptable Range 
Data Sheet - Exposure Rate Instruments”, a stabilized contact source 
observation. 

Compare the above observation to the “contact” range. The daily check for 
the observation must fall within the acceptable.range. If an observation 
falls outside the acceptable range the instrument shall not be used until 
corrective action has been taken. Corrective action that will not effect the 
calibration of the instrument may be performed and the combination 
rechecked. 

6.4. IO If corrective action is taken that will not effect the calibration, an 
explanation of the corrective action, along with the initials of the person 
performing the action shall be recorded in the remarks section of “Daily 
Field Source Check Log - Exposure Rate Instruments”. 
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6.4.11 Daily Field Source Check Log - Exposure Rate Instruments shall be 
retained for the records. 

Instruments that pass the above steps may be used for data collection. 

AT’JTACHhXENTS 
1. Acceptable Range Data Sheet - Exposure Rate Instruments 
2. Daily Field Source Check Log - Exposure Rate Instruments 



ACCEPTABLE RANGE DATA SHEET- EXPOSURE RATE INSTRUMENTS 
‘L-A 

MONTH: YEAR: 

SOURCE. SERIAL #: CAL DUE: 

CAL ACTIVITY (Ci) 

GAMMAS PER DECAY (YIELD) 
(For Cs-137. yteld = 0 85) 

HALF LIFE (7 I/Z) ENERGY(MeV) 
(For Cs-137. TI/Z =30 17 yrs.) (for Cs-137. MeV=0.662) 

ORIGINAL ACTIVITY (Ao) (CALIBRATED) CAL. DATE: 

HALF LiFE (TI!z)(IN YEARS) 

DECAY TIME (T) (IN YEARS) 

A = A,e-“” 

CURRENT (PRESENT) ACTIVITY (a). 

6CEN (EXPOSURE RATE AT 1’ )(b) 
C = Ci (Current Activity) 
E = MeV - Source 
N = Yield 

‘INT SOURCE EQUATION 

‘-INTACT’ EXPOSURE RATE (c): 
Note: Contact exposure rate calculated at 0.115’ 

3’ EXPOSURE RATE (d). 

CURRENT (PRESENT) ACTIVITY (a). 

EXPOSURE RATE AT 1’ (b): 

PLUS 20% 

MINUS 20% 

EXPOSURE RATE ON CONTACT (c) 

PLUS 20% 

MINUS 20% 

DATE OF CALCULATION: 

EXPOSURE RATE AT 3’ (d) : 

PLUS 20% 

MINUS 20% 

PERFORMED BY DATE: 

REVIEWED BY: DATE: 



i 
DAILY FIELD SOURCE CHECK LOG 

c 
’ ‘POSURE RATE INSTRUIWN IS 

! 
Site Name: Week Ending: Bkg. Location: 

Instrument S/N: Cal. Date: Cal. Due: - 

late 
rime 

-I- 

c 20% of c 
t 20% of c 
h 20% of c 

:a1 
:a 
:al - 

1 Source 1 Source Check 1 Bkg. 
Source Serial No. Activity -Rlhr -R/hr 

Contact 
1’ 

cs137 

cs137 

3’ 
Contact 
1’ 
3’ 
Contact 
1’ 

cs137 I .I Ii* 

cs137 3’ 
Contact 
1’ 

cs137 

CSI 37 

cs137 

in 
Contact 
1’ 
3’ 
Contact 
1’ 
3’ 
Contact 
1’ 

!EVlEWED BY: DATE: 
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1.0 PURPOSE 

This Standard Operating Procedure (SOP) - Surface Water Sampling is to be employed when collecting 
surface water samples from locations with known or suspected environmental contamination at the 
FUSRAP Maywood Superfund Site. 

This SOP describes the procedures for collecting representative environmental samples from surface water. 
Surface water describes the water above the bottom of a body of water. The samples are typically taken 3 
feet above the bottom. Where possible, surface water samples shall not be taken from the surface of a body 
of water. The following sections describe various methods and equipment used to collect surface water 
samples. These t);pes of samples can be used for biological and analytical testing purposes. 

2.0 SCOPE 

This procedure presents the proper methods of collecting surface water samples. Selection of site-specific 
sampling locations and specific sampling technique(s) is dependent on the objectives of the 
environmental assessment. Consult the task-specific Sampling and Analysis Plan (SAP) or other 
applicable work plan(s) for sampling locations and techniques. Field changes to this SOP shall be 
discussed with the Project Superintendent prior to implementation and shall be documented in project 
field log books. All changes shall be made in accordance with the Maywood Contractor Quality.Control 
Plan. 

3.0 REFERENCES 

U.S. Environmental Protection Agency, Characterization of Hazardous Waste Sites - A Methods Manual, 
Volume II: Available Sampling Methods, EPA/600/X-83/O 18, March 1983. 

Cuttings and Fluids Management SOP 
Decontamination SOP 
Labeling. Packaging and Shipping Environmental Samples SOP 

4.0 DEFINITIONS - 

C:\DATA\ARMYCORP\msyvocd\procedrs\3OZ.doc 
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5.0 RESPONSIBILITIES 

5.1 PROJECT MANAGER 

Sets technical capability requirement criteria for personnel and ensures that personnel assigned to 
project tasks are properly qualified for the needed work. 

5.2 PROJECT ENGINEER 

Translates client’s requirements into technical direction of project. Reviews and approves 
technical progress, ensures that the Project Superintendent has been properly briefed and is 
prepared for surface water sampling task. 

5.3 SITE SAFETY AND HEALTH OFFICER 

All field activities must be carried out in accordance with the SSHP. The Site Safety and Health 
Officer (who may also serve as a surface water sampler) is responsible for ensuring that all site 
workers (Stone & Webster and subcontractors) have read, signed and are familiar with the 
requirements of the SSHP and that the requirements of the SSHP are met during site activities. 

5.4 PROJECT SUPERINTENDENT 

The Project Superintendent is the individual designated by the Project Manager to supervise 
investigative activities by Stone & Webster and related subcontracting personnel at a given site for 
the designated tasks. The Project Superintendent is responsible for ensuring that the field 
persoimel have been briefed in conducting the method of surface water sampling chosen in 
accordance with the project requirements, this SOP and related SOPS. The Project Superintendent 
assures that all necessary equipment including safety equipment is available and timctioning 
properly before project operations begin and that all necessary personnel are mobilized on time. 
This individual also maintains a daily log of activities each work day. 

The Project Superintendent coordinates and consults with the Project Manager on decisions 
relative to unexpected occurrences during surface water sampling and deviation from this SOP. 

5.5 SITE PERSONNEL 

Site personnel assigned to perform the surface water sampling activities will be trained in the 
proper techniques for conducting the work. All employees who are engaging in surface water 
sampling activities are required to read and sign the Site Safety and Health Plan (SSHP) and to 
follow the procedures in this SOP, unless superseded by other project-specific requirements. All 
surface water sampling activities, including deviations to this SOP, will be recorded in field 
logbooks during on-site activities. 

6.0 PROCEDURE 

L/ 6.1 GENERAL EQUIPMENT & MATERIAL REQUIREMENTS FOR SURFACE WATER 

C:\DATA\ARMYCORP\maywood\procadrs\302.doc 
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SAMPLING 

The following is a list of equipment & material which is commonly used on all surface water 
sampling projects. Refer also to related SOP equipment & material requirements to ensure 
completeness. 

i/ 
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Field Sampling Plan (FSP) (in Chemical Data Quality Management Plan) and task-specific 
SAPS 
SSI-IF’. To be read and signed by all site personnel prior to site activities. 
Personal Protective Equipment 
Field logbook(s) 
Decontamination supplies - See FSP and Decontamination SOP 
Indelible markers 
Water level measure 
Sampling device such as a bailer, bucket, or surface water sampler 
Stakes/flagging (for marking on shore) 
Hammer - for pounding stakes 
200 foot-length measuring tape 
If required, a hand held Global Positioning System (GPS) instrument 
Sample bottles (pre-preserved) and labels 
Chain-of-Custody forms - See Labeling, Packaging and Shipping Environmental Samples 
SOP 
Chain-of-Custody tape 
Sample Coolers 
Bubble wrap or other sample packing material 
Ice or pre-cooled “cold” packs - for sample preservation 
Shipping forms (not needed if hand delivered to lab or courier pickup arranged) 
Shipping tape (transparent) 
Duct tape 
Paper towels 

. 

6.2 SURFACE WATER PRE-SAMPLING ACTIVITIES 

1. The task-specific SAP should be consulted to determine the sampling methods to be 
employed and the sampling and monitoring equipment necessary for field activities. The 
main considerations in determining the method of sampling the surface water should be: depth 
of water. means of access (boat, dock, from shore, wading into water, etc.), and type of water 
body (e.g.. still water vs. rapidly flowing river). 

2. In accordance with the SSHP, a general site survey should be performed prior to site entry. If 
a boat is to be used for sampling, it is important to note access points - docks, boat ramps, etc. 

3. All sampling equipment should be decontaminated prior to each sampling episode. 
Decontamination procedures are detailed in the Decontamination SOP. 

4. As appropriate, all sampling locations should be marked in some manner with stakes and/or 
flagging. Stakes/flagging are useful in some settings (small stream, swanlp/wetlands). 
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Photographs should be taken of shore reference points if using stakes is not practical. e.g.. 
sampling in middle of a river or lake. A detailed sketch of the sample location and location on 
a map/drawing should also be noted. If available. a GPS should be used to locate unmarkable 
sampling points. 

5. Measure the depth of the water from which the sample will be taken 

6. Any in-situ measurements, e.g. water py dissolved oxygen content, etc.. should be taken 
prior to sampling activities. 

7. If sediment samples will be taken at the same location, the surface water sampling should be 
performed prior to sediment sampling, because the sediment sampling activities will suspend 
fine sediments into the water column 

6.3 SURFACE WATER SAMPLING 

Appropriate field procedures are as follows: 

1. Label the sample bottle with the appropriate sample tag. Complete all chain-of-custody 
documents. Refer to the Labeling, Packaging and Shipping Environmental Samples SOP 
for specific requirements. 

2. Collect sample by the appropriate method as described in Section 6.4 Tom an undisturbed 
area. Allow time for water to clear or sediment to settle if you have just waded into an area or 
dropped anchor. 

3. Surface water samples shall be collected in the following order unless specifically superseded 
by the task-specific SAP. If a particular task does not require the collection of a particular 
analyte on the following list, proceed down to the next sample on the list that you are 
specified to collect. 

Volatile organic compounds (VOC) 
Semivolatile organic compounds (SVOC) 
Total Recoverable Petroleum Hydrocarbons (TRPH) 
PCBslpesticides 
Metals 
Radionuclides 

4. Add preservative, as required by analytical methods, to samples immediately after they 
are collected if the sample containers are not pre-preserved. Check analytical methods 
(e.g., EPA SW-846) for additional information on preservation. Check pH for all 
samples requiring pH adjustment to assure proper pH value. For VOC samples, this will 
require that a test sample be collected to determine the amount of preservative that needs 
to be added to the sample containers prior to sampling. Label each sample as collected. 
Samples requiring cooling (volatile organics, etc) will be placed into a cooler with ice or 
refrigerant for delivery to the laboratory. Metal samples will not be filtered. 

C:\DATA\ARMYCORP\maywood\procedrs\302.doc 
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See Attachment A for the container and preservative requirements for water samples 
anticipated to be collected. Additional special sample collection considerations are as 
follows: 

a. Fill the sample vial slowly from sampler, minimizing air entrainment, until vial overflows 
(a meniscus should be present on the top of the sample bottle). Cap vial. 

b. Invert bottle and tap to check for air bubbles. If bubbles are present. open bottle, add 
additional water, and repeat this process until no air bubbles are present. If bubbles 
cannot be removed, the sampler should sample again using a different vial. 

ELEVATED RADIONUCLIDES 

In surface water locations with elevated radionuclides, dedicated sampling equipment m be 
appropriate. 

5. Record sampling event in the field log book and on a sample log, if dictated by the task- 
specific SAP. 

6. Decontaminate equipment after use and between sample locations. Also, decontaminate 
sample containers and/or isolate them (such as sealing in Ziploc bags). Refer to the 
Decontamination SOP for specific requirements. 

6.4 METHOD SPECIFIC SURFACE WATER SAMPLING PROCEDURES 

6.4. I Surface Water Sampling in Shallow Water Bodies (Wetlands, Brooks, Small Streams) 

In these settings, the most appropriate method for obtaining surface water samples is 
likely wading in and obtaining a sample using a bailer. bucket, or certified clean sample 
bottle. Proper safety equipment should be worn at all times, including a life jacket, a 
secured line to the shore, and a “buddy” who remains on the shore. Equipment should be 
tied off to shore if possible, to ease retrieval if anything is dropped. 

Samples should be collected by measuring the depth of the water, determining how deep a 
sample is appropriate, and collecting the sample. Sample bottles should be filled directly 
from the sampler. This will likely necessitate frequent trips to shore. Decontamination of 
equipment should take place on shore. 

Samples shall be collected downstream to upstream, so that any suspended particles from 
activities in the water body will be transported away from the next sample point. 

For surveying purposes, if possible, stakes or markers should be placed either at the 
sample location itself or on each bank or both on the same bank so that the sample point is 
on the line between the two stakes. The precise location of the sample point can then be 
specified by measuring the distance from one of the stakes. 
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6.4.2 Surface Water Sampling in Deeper Water Bodies (Lakes, Rivers) 

In these settings, the most appropriate method for obtaining surface water samples will be 
from a dock or bridge, if available, or more likely, a boat. If the water is shallow enough, 
(less than 3 feet deep), the same methods as specified in Section 6.4.1 may be used. For 
water depths greater than approximately 3 feet deep, a surface water sampler should be 
used to obtain the surface water sample. Surface water samplers are open at both ends. 
with end caps held open by a strong elastic. A remote weight is sent down the line to 
depress the catch which is holding the elastic. This closes both ends of the sampler. The 
sample is collected from a spout located on the sampler. 

Proper safety equipment should be worn at all times. including a life jacket. Equipment 
should be tied off to the boat if possible, to ease retrieval if anything is dropped. 

The boat should be properly anchored before sampling activities commence. Bow and 
stem anchors may be required to properly position the boat. 

Samples should be collected by tying the sampler to a dedicated rope and dropping the 
sampling equipment over the side of the boat. Depending on the equipment being used, a 
weight may need to be sent down the line to close the sampler. The rope should be 
marked at the water surface before withdrawing the sampler. The depth of the sample 
should then be determined by measuring the length of rope deployed. 

i 
-’ 

Samples shall be collected downstream to upstream, so that any suspended particles will 
be transported away from the next sample point, Sediment will be disturbed by the 
anchors and other activities. 

If multiple surface water samples are being collected from a lake or pond (i.e. a relatively 
still body of water) sample collection should start with deeper points and move to 
shallower points. 

It is also important to size the boat appropriately. If the work is to be in a fairly small 
area. it may be best to locate as many operations as possible on shore. If all sampling and 
decontamination activities must be contained within the boat, care should be taken to 
minimize the amount of equipment required. 

If it is not possible to mark the sample location, photographic evidence of the location 
(shots of landmarks on shore), GPS coordinates, and precise locations on maps should be 
obtained. 

6.5 GLOSSARY OF TERMS 

fsJ Field Sampling Plan 

GPS Global Positioning System 

$AJ Sampling and Analysis Plan 

sop Standard Operating Procedure 
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SsHp Site Safety and Health Plan 

7.0 ATTACHMENTS 

Attachment A - Container Requirements for Water Samples 
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A’ITACI-KMENT A 
CONTAINER REQUIREMENTS FOR WATER SAMPLES 

Analyte Group 

Volatile Organic 
Compounds 

Semivolatile Organic 
Compounds 

‘_ 

i ‘r&&i&. 

j 3 - 40 ml glass vials with Teflon’-lined septum 
/ (no headspace) 

2 - IL amber glass bottle with Teflon@-lined lid 

Preservative 

HCLtopH <2 
Cool, 4°C 

Cool, 4°C 

Pesticides/PCBs / 2 - 1L amber glass bottle with Teflona-lined lid 
/ 

Cool, 4°C 

I 

Metals and Rare Earth / 1 - 1000 ml plastic or glass bottle HNO, to pH <2 
Elements I 

‘TRPH 

Radionuclides 

I2 - 1000 ml glass bottle 
! 
I 
11 - 1000 ml plastic or glass bottle per 
1 readionuclide test, tvD. 

HCI to pH<2 
Cool, 4°C 

HNO, to pH <2 
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STANDARD OPERATING PROCEDURE 

FUSRAP MAYWOOD SUPERFUND SITE 

STONE & WEBSTER ENGINEERING CORPORATION 

TITLE: NO.: SW-MWD-307-0 

Surface and Shallow Subsurface Soil Sampling PAGE 1 of 7 plus three 
attachment pages 

DATE: May 1999 

NPPROVED: 

Project Engineer 

..O PURPOSE 

This Standard Operating Procedure (SOP) - Surface and Shallow Subsurface Soil Sampling is to 
be employed when hand-collecting (without machines or power tools) soil samples from a depth of 
one foot or less at sites with known or suspected environmental contamination. 

This SOP describes the procedures for collecting representative environmental and/or geotechnical 
samples from the surface or shallow subsurface soils. The following sections describe various 
methods and equipment used to collect disturbed soil samples. A disturbed soil sample is a 
representative sample of a selected geologic unit which has undergone structural alteration as a 
result of the sampling operation. These types of samples can be used for soil classification, soil 
index testing, and analytical testing purposes, 

2.0 SCOPE 

This procedure serves as general guidance on the proper methods of collecting both discrete and 
composite surface and shallow subsurface soil samples. This procedure can be used in most soil 
types but is limited to sampling depths of one foot or less below ground surface. Accurate, 
representative samples can be collected with this procedure depending on the care and precision 
demonstrated by the sampling team member. The use of a flat, pointed mason trowel to cut a block 
of the desired soil can be helpful when undisturbed profiles are required. A stainless steel scoop or 
lab spoon will sufftce in most other applications. Selection of site-specific sampling locations and 
specific sampling technique(s) is dependent on the objectives of the environmental assessment. 
Consult the task-specific Maywood Sampimg and Analysis Plan for soil sampling locations and 
techniques. Always consult state-specific or program-specific requirements as well as 
manufacturer’s instructions for equipment use to ensure compatibility of this SOP with project 
requirements. Field changes to this SOP shall be discussed with the Project Superintendent 
prior to implementation and shall be documented in project field log books. 

L’ 



3.0 REFERENCES 

I SOP - Cuttings and Fluids Management 

2. SOP - Decontamination 

3. SOP - Labeling, Packaging and Shipping Environmental Samples 

U.S. Environmental Protection Agency, Compendium of ERT Soil Sampling: and Surface 
Geoohvsics Procedures, EPA/540/&91/006, January 1991. 

U.S. Environmental Protection Agency, Characterization of Hazardous Waste Sites - A Methods 
Manual. Volume II: Available Samolinp: Methods, EPA/600/X-83/018, March 1983. 

A 4.0 DEFINITIONS 

None. 

5.0 RESPONSIBILITIES 

5.1 PROJECT MANAGER 

Sets technical capability requirement criteria for personnel and ensures that personnel assigned to 
project tasks are properly qualified for the needed work. 

5.2 PROJECT ENVIRONMENTAL ENGINEER 

Translates client’s requirements into technical direction of project. Reviews and approves technical 
progress, ensures that the Project Superintendent has been properly briefed and is prepared for soil 
sampling task. 

5.3 PROJECT SUPERTNTENDENT 

The Project Superintendent is the individual designated by the project manager to supervise 
investigative activities by Stone & Webster and related subcontracting personnel at a given site for 
the designated tasks. The Project Superintendent is responsible for ensuring that the field 
personnel have been briefed in conducting the method of soil sampling chosen in accordance with 
the project requirements, this SOP and related SOPS. The Project Superintendent assures that all 
necessary equipment including safety equipment is available, and functioning properly before 
project operations begin. The Project Superintendent assures that all necessary personnel are 
mobilized on time and maintains a daily log of activities each workday. 

The Project Superintendent coordinates and consults with the Project Manager on decisions relative 
to unespected occurrences during soil sampling and deviation from this SOP. 

5.4 SITE SAFETY & HEALTH OFFICER 
V 

All field activities must be carried out in accordance with a Site Safety and Health Plan (SSHP). 
The Site Safety and Health Officer (who may also serve as a soil sampler) is responsible for 
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L ensuring that all site workers (Stone & Webster and subcontractors) have read, signed and are 
familiar with the requirements of the SSHP and that the requirements of the SSHP are met during 
site activities. 

5.5 PROJECT CHEMIST 

The Project Chemist shall ensure that site personnel use this SOP and the quality requirements 
described in the Chemical Data Quality Management Plan and the Contractor Quality Control Plan 
while carrying out surface soil sampling activities. He will inform the laboratory in advance of the 
number of samples to be shipped and for what parameters they must be analyzed. He will act as 
the interface between the site personnel and the laboratory. 

5.6 SITE PERSONNEL 

. 
All employees who are engaging in soil sampling activities are required to read and sign the Site 
Safety and Health Plan (SSHP) and to follow the procedures in this SOP, unless superseded by 
project-specific requirements. All soil sampling activities, including deviations from this SOP, will 
be recorded in field logbooks during on-site activities. 

6.0 PROCEDURE 

6.1 GENERAL EQUIPMENT & MATERIAL REQUIREMENTS FOR SURFACE SOIL 
SAMPLING 

The following is a list of equipment & .material which is commonly used on all surface soil 
sampling projects. Refer also to related SOP equipment & material requirements to ensure 
completeness. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Field Sampling Plan (FSP) 
Site Safety and Health Plan (SSHP). To be read and signed by all site personnel prior to 
site activities. 
Personal Protective Equipment 
Field logbook(s) 
Volatile organic compound (VOC) vapor meter 
Decontamination supplies - See SOP - Decontamination, and FSP 
Indelible markers 
Tape measure 
Stainless steel or plastic trowel or shovel 
“T”-handled hollow stem bucket auger or hand corer, if collecting soil samples below a depth 
of one foot below ground surface 
Surveyors stakes 
Hammer 
Flagging Tape 
Spray paint 
Stainless steel mixing bowls 



. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Sample bottles and labels 
Chain-of-Custody forms - Labeling, Packaging, and Shipping Environmental Samples 
Chain-of-Custody tape 
Sample Coolers 
Sample packing material 
Ice or pre-cooled “cold” packs - for sample preservation 
Shipping forms (not needed if hand delivered to lab or courier pickup arranged) 
Shipping tape (transparent) 
Duct tape 
Paper towels 

Avoid the use of devices plated with chrome or other materials if collecting soil samples for metals 
analysis. Plating is particularly common with garden implements such as potting trowels. 

6.2 PRE-SAMPLING ACTMTIES 

1. The task-specific Sampling and Analysis Plan should be consulted to determine the sampling 
methods to be employed and the sampling and monitoring equipment necessary for field 
activities. 

2. In accordance with a Site Safety and Health Plan, a general site survey should be performed 
prior to site entry. 

3. Al! sampling equipment should be decontaminated prior to each sampling episode. 
Decontamination procedures are detailed in a separate SOP. 

4. As appropriate, all utilities in the vicinity of sampling locations should be clearly marked in 
some manner with stakes and flagging or spray paint. 

6.3 SURFACE SOIL SAMPLING 

Appropriate field procedures are as follows: 

1. Carefully remove the top layer of soil to the desired sample depth with a decontaminated too! 

2. If applicable, screen the area to be sampled using a VOC vapor analyzing meter and record 
readings in the field log. The VOC screen is used as a field safety procedure. The VOC 
readings should be compared to action levels presented in the project Health and Safety Plan. 
The VOC screen can also be used or selecting potentially contaminated soil samples. 

3. Obtain a discrete soil sample. If analyzing samples for VOCs using the Encore sampler too!, 
collect the appropriate sample volume in the manner discussed in Attachment A. 

4. For the remainder of the parameters, place the sample into a stainless steel mixing bow!. 
Homogenize the sample and place into appropriate sample containers using a stainless steel lab 
spoon or its equivalent, 

5. If required by the Field Sampling Plan, check that a Teflon liner is present in the cap of a!! 
analytical sample jars. Secure al! caps tightly. Although chemical preservation of solids is 
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generally not required, samples for chemical analysis shall be refrigerated because of the SW- 
846 requirement to refrigerate samples designated for mercury analysis (normally in iced 
coolers to approach approximately 4’C). Radiochemical soil samples do not require 
refrigeration. Refer to SOP - Labeling, Packaging, ‘and Shipping Environmental Samples 
for procedure-specific requirements. 

6. Label the sample bottle with the appropriate sample tag. Complete all chain-of-custody 
documents. Refer to SOP - Labeling, Packaging, and Shipping Environmental Samples for 
procedure-specific requirements. 

7. Record sampling event in the field log book and on a sample log, if dictated by the Sampling 
and Analysis Plan. 

8. Decontaminate equipment after use and between sample locations. Also, decontaminate 
sample containers and/or isolate them (such as sealing in Ziploc bags). Refer to SOP - 
Decontamination for procedure-specific requirements. 

6.4 SHALLOW SUBSURFACE SOIL SAMPLING 

A bucket auger or hand corer, can be advanced to obtain soil samples up to approximately 5 feet 
below the surface when soil conditions allow. The method is less effective with coarse, granular 
soils or soils containing cobbles or boulders. Appropriate field procedures are as follows: 

1. To make a hand auger borehole, attach the auger bit to a drill rod extension, and attach a “T” 
handle to the drill rod. 

2. Clear the area to be sampled of any surface debris (twigs, rocks, or litter). It may be necessary 
to remove the first three to six inches of surface soil for an area approximately six inches in 
radius around the auger location. 

3. Begin augering by pressing down on the handle while manually rotating it. Periodically 
remove soil cuttings that accumulate on the ground around the auger stem with a 
decontaminated tool. This will prevent loose material from falling back down into the borehole 
when removing the auger or adding drill rods. If necessary, the cuttings from each foot of 
advancement should be screened for VOCs with a photoionization detector (PID) or for other 
‘parameters, as appropriate. . 

4. Compare PID readings to action levels presented in the project Site Safety and Health Plan. 
The operator of the PID must be experienced in its use and aware of such factors as 
temperature, humidity, and methane on the readings provided by the PID. 

5. After reaching the desired depth, carefUlly remove the auger/corer from the hole. 

6. If analyzing samples for VOCs, using the Encore sampler tool, collect the appropriate sample 
volume in the manner discussed in Attachment A. 

7. For the remainder of the parameters place the soil sample into a stainless steel mixing bowl and 
homogenize it. Obtain a discrete soil sample using a stainless steel lab spoon or its equivalent 
and place in appropriate sample jars. See Section 6.5 for discussion of discrete vs. 
composite sample collection. 
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8. If required by the Field Sampling Plan, check that a Teflon liner is present in the cap of all 
analytical sample jars. Secure all caps tightly. Although chemical preservation of solids is 
generally not required, samples for chemical analysis shall be refrigerated because of the SW- 
846 requirement to refrigerate samples designated for mercury analysis (normally in iced 
coolers to approach approximately 4’C). Radiochemical soil samples do not require 
refrigeration, Refer to SOP - Labeling, Packaging, and Shipping Environmental Samples 
for procedure-specific requirements. 

9. Label the sample bottle with the appropriate sample tag. Complete all chain-of-custody 
documents. Refer to SOP - Labeling, Packaging, and Shipping Environmental Samples for 
procedure-specific requirements. 

10. Record in the field log book and on a sample log, if dictated by the Sampling and Analysis 
Plan. 

11. Decontaminate equipment after use and between sample locations. Also, decontaminate 
sample containers and/or isolate them (such as sealing in Ziploc bags). Refer to SOP - 
Decontamination for procedure-specific requirements, 

6.5 PREPARATION OF COMPOSITE SAMPLES 

Soil samples may be either discrete or composite fragments (refer to your Field Sampling Plan for 
designated sampling intervals). A discrete sample represents a single sample location within a 
vertical soil column and at a single horizontal area point. A composite sample represents a mixture 
of soil from more than one discrete location, either vertically, within the same soil column or 
horizontally, across an area. If a composite sample is to be obtained, it can be mixed in a shallow 
high density polyethylene pan, lined with aluminum foil, or in a stainless steel pan. Stainless steel 
sieves may be used to remove larger rocks. Cornpositing procedures are not appropriate for 
samples obtained for analysis for VOCs because the agitation of the sample results in a loss of 
volatiles from the sample. 

The sequence of sample collection (after collection of VOCs) shall be as follows: 

b”: 
Semivolatile organic compounds (SVOC) 
Total Recoverable Petroleum Hydrocarbons (TRPH) 

i: 
PCBs/pesticides 
Metals 

e. Radionuclides 

Procedure outlined in Attachment B shall be followed for soil compositing 

6.6 GLOSSARY OF TERMS 

Comnosite Sample - represents a mixture of soil from more than one discrete location 

Discrete Sample - A discrete sample represents a single sample location within a vertical soil 
column and at a single horizontal area point. Discrete sampling must be used when collecting soil 
samples for VOC analyses. 
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Trowel - Resembles a small shovel. To be constructed of steel for sampling purposes. The blade 
of a trowel is generally flat and 5 to 6 inches in length. A scoop (blade has curved edges versus 
flat) may be substituted if necessary. Both can be purchased with volume calibrations. 

Hand Corer - A hollow metal tube with a detachable, hardened metal cutting nose and a plastic 
“core catcher” fitting. This tube can be attached to a short spiral-bladed hollow metal rod (auger) 
attached to a “T” handle for hand-advancement. Clockwise rotation of the T handle with 
simultaneously applied downward pressure initiates the cutting process. Most of the soil is 
discharged upwards through the auger as it moves downwards. When the desired sampling interval 
is reached, rotation is stopped and the auger is withdrawn from the hole with the soil of interest 
inside it. If soil is estremely uncohesive (e.g. dry sand), a hand corer should be considered for use. 

Hollow-Stem Bucket Aueer - a short spiral-bladed hollow metal rod (auger) attached to a “T” 
handle for hand-advancement. Clockwise rotation of the T handle with simultaneously applied 
downward pressure initiates the cutting process. Most of the soil is discharged upwards through 
the auger as it moves downwards. When the desired sampling interval is reached, rotation is 
stopped and the auger is withdrawn from the hole with the soil of interest inside it. If soil is 
extremely uncohesive (e.g. dry sand), a hand corer should be considered for use. 

7.0 ATTACHMENTS 

Attachment A - Disposal Encore Sampler, Extrusion Procedures 

Attachment B - Soil Cornpositing Procedure 



b Disposable EnChtT Sampler 

ATTACHMENT A 

USING THE b"l G3reTM EXTRUSION TOOL 

CAUTION! Ahvap use the Emusion Tool to extrude soil from the En Cow Sampler. If the Extrusion Tool is not 
user& the Sbmpler may fiagnzee causing injury. 

‘-- warranty and h&mm 

u.imRt‘wT FAILuRETQusEtHEENcoRPSAhiPl.ERM 
COMPLLL’ICE WKH THE WRR-fRJ INSTRUCtIONS PROVWED m 

i/ 

Ll.&;OF ifi OTHER WARRAATIES, WffETllER OR& Wnn?pL 
FXFRESSED. ~MPL~WORS~ANTORY.EKUJD~NC ANY MFOR~-lYOS 
PROVIDED BY SALES REpREsEN’fAT,W OR IN MARI;RtISG 
IJtER.4tUR& IMPIJEDWARiU3llSSOFFItNE5SAND 
XIU~CH.~ABIU’I-~ SHALL NOt APPLY. En Novdv~ Tdmdu+ wmnf’Q 

&IMITATION OF UABIIJTT. IN NO EYPR SHAU E!C 
NOVATIVE -l-ECliSOLOGUtS BE UABLE FOR ANTKCiPAlED PROFITS. 
lSCIDE3v7AL SPECIAL OR COXSEQ~EM~IU DAMAGES. IXCLUDMG 
BUT NOT IJMKED TQ DMiAGES FOR Loss OF REVE.MZZ DVWH TM2 
REMEDlAllON ACIIVIllES. REblGBIIJ7AlTO?4 OR BANG. COtit 
OF CAfTT4L SERVICE KNTERRKX’l’ION OR FAILURE OF SUPpI.Y. 
UABUTY OF CUStOLlER tO A llURD PAXTY. OR FOR UBGR 



__ -- -- .- _ _..---..-. -- -- - - - - - _ _ 

SAMPLING PROCEDURES 
NOTE: 

1. En &IT Sampier is o SL~GLP US& device It cannot be 
cleaned an&or reused 

2. En tk SampIer is designed to store so&! Do nol use 
En Gee Sanphrr lo sfore sulvcnt or free p&act! 

USING THE 
& ~ETM T-HANDLE 

3. I% ~Satnpiw nuts he used with En &P’ ?‘- 
HanaYe an&or En Cod” Emusion Tool cxdbtsiv~v. 
(l7rac ifems are sold separately.) 

En core simpla En Core T-Handle 

rib 

I I .-COfUNG BODY LoLAed Plurqa 

BfPORF: TAKING e!dfPLL: 
i.IioId coriug body and push plunger rod douln uruil snull o- 

ring ras against tabs. This will as.Qlrc that pIuugu moves 
MY. 

2.Dcprus lockiag leer on En cue t-HandIe. Pkc coring body. 
pluugcr ad first. into open aul of T-Handle, aliptq the (2) 
dtr on the coring bcw& with the (2) &&kg pins in the 3’- 
Handle. Twist coring body clockwise 10 lock pins in siok chcdc 
IO CnsuI? sanljkl is lockal in place. SampIer is twdy for use. 

3.Tum T-Handle with T-up and coring body down. 75s positions 
phIngcr’honom flush WiLtI honom of axing body @a.wc that 
plunger bottom is in position). Using T-Handle, push Sampler 
into sail until wring body is compkcly fou. WhQl IiJu, smau o- 
ring witI be cemercd in T-Handk viewing hole. Remwe Sampkr 
from soil. Wipe excess soil G0m coring body M&or. 

II* T~TPL pFxx.03 * 
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ATTACHMENT B 

SOIL COMPOSITING PROCEDURE 

The following procedure will be used for cornpositing grab samples from the soil piles. 

1. Empty the soil container(s) into stainless steel mixing bowls. 

2. Inspect the material for large stones and other objects which are not representative of the sample matrix 
and remove them from the bowl. 

3. Homogenize the remaining sample material by breaking up any large clumps and thoroughly mixing 
with stainless steel spatula. 

4. Fill the sample container(s) using a spatula. 
. 



STANDARD OPERATING PROCEDURE 

FUSRAP MAYWOOD SUPERFUND SITE 

STONE & WEBSTER ENGINEERING CORPORATION 

Wipe Sampling Procedures 

APPROVED: 

1.0 PURPOSE 

This procedure presents the method for taking wipe samples at the FUSRAP Maywood Superfund 
Site. 

b 

2.0 SCOPE 

Wipe sampling techniques are used to indicate contamination on hard surfaces such as stone, metal, 
concrete, brick, tile, and wood surfaces that are characteristic of manmade structures. 

3.0 REFERENCES 

Midwest Research Institute’s Field Manual For Grid Sampling of PCB Spill Sites to Verify Cleanup. 

40 CFR part 761 Polychlorinated Biphenyls Spill Cleanup Policy, Subpart G, Sec.761.123 
Definitions. 

Decontamination SOP (see Appendix A of the Maywood Field Sampling Plan (FSP), second part of 
Chemical Data Quality Management Plan (CDQMP)). 

4.0 DEFINITIONS 

Wipe Sample - A sample taken over a known area (usually 1Ocm x 1Ocm) on a hard surface with a 
wiping of known size partially saturated with known solvent. 

Template - An outline of the area to be sampled usually made of paper or other non-contaminating 
materials. 



5.0 RESPONSIBILITIES 

5.1 Project Manager 

Sets technical capability requirement criteria for personnel and ensures that personnel assigned 
to project tasks are properly qualified to perform wipe sampling. 

5.2 Project Engineer 

Translates client’s requirements into technical direction of project. Reviews and approves 
technical progress, ensures that the Project Superintendent has been properly briefed and is 
prepared for the wipe sampling task. 

5.3 Site Safety and Health Officer 

All field activities must be carried out in accordance with a site-specific SSHP. The Site 
Safety and Health Officer (who may also serve as a wipe sampler) is responsible for ensuring 
that all site workers (Stone & Webster and subcontractors) have read, signed and are familiar 
with the requirements of the SSHP and that the requirements of the SSHP are met during site 
activities. 

5.4 Project Superintendent 

The Project Superintendent is the individual designated by the project manager to supervise 
investigative activities by Stone & Webster and related subcontracting personnel at a given 
site for the designated tasks. The Project Superintendent is responsible for ensuring that the 
field personnel have been briefed on conducting wipe sampling in accordance with the project 
requirements, this SOP, and related SOPS. He or she assures that all necessary equipment 
including safety equipment is available and functioning properly before project operations 
begin, and that all necessary personnel are mobilized on time. The Project Superintendent 
maintains a daily log of activities each work day. 

The Prqject Superintendent coordinates and consults with the Project Manager on decisions 
relative to unexpected encounters during field investigations and deviations from this SOP. 

5.5 Site Personnel 

Site personnel assigned to perform the wipe sampling activities will be trained in the proper 
techniques for conducting the work. All site personnel have the responsibility for correctly 
creating or generating documentation, maps, sample point locations, chains-of-custody and 
related items. Wipe Samples are documented the same as other samples except the matrix of a 
sample is “wipe“ instead of liquid or solid. The description should include the size such as 
” 100 cm’ Wipe” 



They are required to read and sign the site-specific SSHP and to follow the procedures in this 
SOP, unless superseded by other project-specific requirements. All wipe sampling activities, 
including deviations to this SOP, will be recorded in field logbooks during on-site activities. 

6.0 GENERAL INFORMATION 

Surface sampling techniques are not as reproducible as most other sampling techniques. Contaminant 
recovery varies widely, depending on the technique of the sampler and the texture of the surface. The 
results are reported as a two-dimensional matrix and not as a three dimensional matrix. The results 
are reported as pg/m’ instead of ug/m3 (or ppm). Since the cleanup criteria are typically specified in 
parts per million @pm), the clean-up levels of pg/m* must be verified prior to collection of the 
samples. 

An advantage of wipe samples is that they can be obtained quickly and easily without compromising 
the integrity of the area of surface under investigation. 

7.0 PROCEDURE 

7.1 Preliminary Site Assessment 

A preliminary assessment of existing data should be consulted in planning a wipe sampling 
operation. Of special importance are items that can be used to characterize the types of 
hazardous materials present at the site (e.g. previous field logs for the site, generator records, 
manifests, inventories, personal interviews, and monitoring data). This is also the time to 
check with the Project Superintendent to get any questions answered and to confirm 
information that relates to the sampling activity: 

l Is the site location accurate (can you get there)? 

. Is wipe sampling going to accomplish the goals of the project? 

l Are all phone numbers complete and correct? 

l Are the wipe solvents correct for the analyte under investigation? 

l Is all equipment on the equipment list needed? 

l Is the site accessible to personnel at the scheduled time period? 

l Do other special conditions exist? 

l Are site maps of drawings available? 

. 

Equipment should be checked and inventory logs completed at this time. There should be 
enough sample jars, gloves, solvent etc. to get the job done, allowing for breakage or failures. 
If a vehicle will be used, have it reserved, checked out mechanically, and FULLY fueled. 



In general. the preliminary site assessment should be completed prior to leaving for the site to 
make sure everything goes smoothly on the project. A field characterization should help to 
establish ambient conditions and identify potential hot spots. This information must be plotted 
on a site sketch. Observations from maps and aerial photographs can also be used in 
compiling the site sketch. 

7.2 General Equipment and Material Requirements 

The following equipment is needed for proper wipe sampling: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Non-powdered latex or nitrile sample gloves 
Teflon-coated forceps 
Templates (usually IOcm x 1Ocm) 
I 1 .O cm diameter Whatman GF/A filter paper (glass microfibre) 
8 ounce glass sample container with Teflon-lined bakelite cap 
Hexane (pesticide reagent grade) or other applicable and appropriate solvent 
Teflon squeeze bottles 
Sample label 
Absorbent pads (spill diapers) 
Field log book 
Indelible ink markers 
Tape measures 
Garbage bags 
Blue ice for the cooler 

7.3 Preparation for Sampling 

Preparation for sampling includes obtaining measurements from fixed reference points (such 
as telephone poles, buildings, or benchmarks) to accurately establish the sampling point 
locations. Three reference points per sample point should be used. Setting up a 
decontamination area for people and or equipment may be necessary depending on the level of 
protection required. Decontaminating equipment before sampling begins must also be done 
(see Stone & Webster Decontamination SOP). 

A grid system is usually the best way to make and record measurements. These measurements 
are recorded on a site map and in the sampler’s notebook. Measurements are made according 
to the guidelines, and in such a fashion that relocating the exact sampling locations at a later 
time can readily be accomplished. 

If sampling is done in Level D the only decontamination will be for the forceps which can be 
done over a sample jar. If the sampling is taking place in Level C or higher a decontamination 
area will have to be set up. Decontamination of the Teflon squeeze bottle and forceps can be 
accomplished by rinsing with hexane (or the solvent in use) prior to first use. Gloves, filter 
pads, and sample bottles should already be clean. 
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7.4 Wipe Sampling Precautions 

Excessive dust can interfere with wipe sampling by absorbing the solvent and preventing 
proper wetting of the surface. To reduce this problem, the filter may be held over the sample 
jar and carefully rinsed during the sampling process. Care should be taken when using the 
sampling area outline templates, especially in dusty areas, to avoid contaminating the sample 
field with falling dust. 

Rough surfaces are very difficult to sample representatively. The texture of the sampled 
surface should always be noted in the field log. If cotton or gauze are used, care must be 
taken so that the material does not tear or shred and remain on the sampling surface. 

Make sure that the template being used will not react with the sample material or solvent used 
and that the proper solvent is being used for the desired analyte (See Attachment A for solvent 
data). 

7.5 Sample Collection 

The steps to be followed in wipe sampling are as follows: 

L 

I) Don a clean pair of disposable latex sample gloves. 

2) Remove the lid of the sample jar and place it upside down on an absorbent pad. 

3) Don a second clean pair of disposable latex sample gloves. 

4) Remove one GFlA filter from the filter box and fold the GFlA filter paper in half three 
times. 

5) Place hexane (or solvent being used) rinsed forceps onto the GF/A filter in such a manner 
that the forceps hold the filter paper approximately I cm away from and parallel to the 
triple-folded edge of the filter. 

6) Saturate the filter paper as much as possible with the appropriate solvent from a Teflon 
squeeze bottle. 

7) Carefully place the template on the area to be sampled. 

8) Wipe the sample surface IO times horizontally and 10 times vertically in two swaths each 
direction. Each swath is approximately 5.5 cm wide, overlap 0.5 cm, and approximately 
9.5 cm long (This method of wiping a surface area provides for a consistent sample area 
of 100 cm’). 

9) Dab any torn fragments from the GF/A filter from the sample surface with the filter to 

‘-’ 
prevent loss of recovery from the sample area. 
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a) Place the filter into an 8 ounce sample container. Hold the forceps over the container 
and rinse with the appropriate solvent (removin, 0 any residual surface contamination 
that the forceps may have picked up). 

b) Replace the Teflon-lined lid on the sample container, and label and seal the sample 
properly. 

c) Dispose of template. 

d) Repeat steps I through 9 as necessary until all the samples have been collected. Pack 
samples in cooler for shipping as appropriate 

IO) Discard all disposables in appropriate container. 

7.6 Wipe Sampling QA/QC 

A field blank should always be collected with the sampling batch to ensure the quality of the 
data. This consists of a filter pad wet with the chosen solvent and placed into a prepared 
sample container. This will help identify potential introduction of contaminants through the 
sampling method and contributions from the pad, solvent, or sample container. 

Spiked samples may also be collected to better assess the data being generated. Spikes may be 
prepared by spiking a piece of foil of known area with a known amount of the standard of the 
analyte under investigation. The solvent containing the standard is allowed to evaporate and 
the foil is wiped in a manner identical to Sec. 7.4 steps I through 9. 

8.0 A’ITACHMEhTS 

ATTACHMENT A: Solvent Selection 
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ATTACHMENT A 

SOLVENT SELECTION 
ANALYTE 
Semi- and nonvolatile organics 
(PCBs. Dioxin. Dibenzofurans, Pesticides) 
Metals 
(Except Hexavalent Chromium - CR+6) 
Hexavalent Chromium (CR+“) 
Cyanide 

1 SOLVENT 
1 Hexane 

1: 1 Nitric Acid 
(10% HNOJ 
D.I. Water 
1% Sodium Hydroxide 
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DATE: June 2000 

APPROVED: 

Project Manager 

This Standard Operating Procedure (SOP) - Stockpile Sampling is to be employed when hand- 
collecting (without machines or power tools) soil samples from stockpiles at sites with known or 
suspected environmental contamination. 

This SOP describes the procedures for collecting representative environmental and/or geotechnical 
samples from stockpiled soils. The following sections describe various methods and equipment used 
to collect disturbed soil samples. A disturbed soil sample is a representative sample of a selected 
geologic unit which has undergone structural alteration as a result of an excavation operation. These 
types of samples can be used for soil classification, soil index testing, and analytical testing purposes 

2.0 SCOPE 

This procedure serves as general guidance on the proper methods of collecting both discrete and 
composite soil samples from stockpiles. This procedure can be used in most soil types. Accurate, 
representative samples can be collected with this procedure depending on the care and precision 
demonstrated by the sampling team member. The use of a flat, pointed mason trowel to cut a block 
of the desired soil can be helpful when undisturbed profiles are required. A stainless steel hand 
auger will suffice in most other applications. 

Piles vary in size, shape, composition, and compactness, and may vary in distribution of hazardous 
constituents and characteristics (strata). Samples should be taken at various levels and locations 
on the stockpile. As a general rule, do not sample the bottom or exposed surfaces of the stockpile 
because the coarser and finer particles may have segregated to a greater degree at these locations. 
Individual samples may be combined for a representative sample or placed in separate containers 
to evaluate the variability of the material in the stockpile. Selection of specific sampling 
locations, quantities, and specific sampling technique(s) is dependent on the objectives of the 
environmental assessment. Consult the task-specific Sampling and Analysis Plan for sampling 
locations and techniques. Always consult state-specific or program-specific requirements as well as 
manufacturer’s instructions for equipment use to ensure compatibility of this SOP with project 
requirements. Field changes to this SOP shall be discussed with the Project Manager prior to 
implementation and shall be documented in project field log books. 
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3.0 

4.0 

5.0 

REFERENCES 

1. SOP 505 - Cuttings and Fluids Management 

2. SOP 506 - Decontamination 

3. SOP 504 -Labeling, Packaging and Shipping Environmental Samples 

4. SOP 307 - Surface and Shallow Subsurface Soil Sampling 

U.S. Army Corps of Engineers, Engineering and Design - Soil Samnlinq, EM 1110-l-1906, 30 
September 1996. 

U.S. Army Corps of Engineers, Reouirements for the Prenaration of Samoline and Analysis Plans, 
EM 200-l-3,1 September 1994. 

U.S. Environmental Protection Agency, Region 4, Environmental Investisations Standard Onerating 
Procedures and Oualitv Assurance Manual, May 1996. 

DEFINITIONS 

None. 

RESPONSIBILITIES 

5.1 Project Manager 

Sets technical capability requirement criteria for personnel and ensures that personnel assigned to 
project tasks are properly qualified for the needed work 

5.2 Project Environmental Engineer 

Translates client’s requirements into technical direction of project. Reviews and approves technical 
progress, ensures that the Project Superintendent has been properly briefed and is prepared for soil 
sampling task 

5.3 Project Superintendent 

The Project Superintendent is the individual designated by the project manager to supervise 
investigative activities by Stone & Webster and related subcontracting personnel at a given site for 
the designated tasks. The Project Superhuendent is responsible for ensuring that the field personnel 
have been briefed in conducting the method of soil sampling chosen in accordance with the project 
requirements, this SOP and related SOPS. The Project Superintendent assures that all necessary 
equipment including safety equipment is available and functioning properly before project 
operations begin. The Project Superintendent assures that all necessary personnel are mobilized on 
time and maintains a daily log of activities each work day. 

The Project Superintendent coordinates and consults with the Project Manager on decisions relative 
to unexpected occurrences during soil sampling and deviation from this SOP. 
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5.4 Site Safety & Health Officer 

All field activities must be carried out in accordance with a Site Safety and Health Plan (SSHP). 
The Site Safety & Health Officer (who may also serve as a soil sampler) is responsible for ensuring 
that all site workers (Stone & Webster and subcontractors) have read, signed and are familiar with 
the requirements of the SSHP and that the requirements of the SSHP are met during site activities. 

5.5 Project Chemist 

The Project Chemist shall ensure that site personnel use this SOP and the quality requirements 
described in the Chemical Data Quality Management Plan and the Contractor Quality Control Plan 
while carrying out soil stockpile sampling activities. The Project Chemist will inform the 
laboratory in advance of the number of samples to be shipped and for what parameters they must be 
analyzed. The Project Chemist will act as the interface between site personnel and the laboratory. 

5.6 Site Personnel 

All employees who are engaging in soil sampling activities are required to read and sign the Site 
Safety and Health Plan (SSHP) and to follow the procedures in this SOP, unless superseded by 
project-specific requirements. All soil sampling activities, including deviations from this SOP, will 
be recorded in field logbooks during on-site activities. 

6.0 PROCEDURE 

6.1 General Equipment & Material Requirements for Stockpile Sampling 

The following is a list of equipment & material which is commonly used on all surface soil 
sampling projects. Refer also to related SOP equipment & material requirements to ensure 
completeness. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Field Sampling Plan (FSP) 
Site Safety and Health Plan (SSHP). To be read and signed by all site personnel prior to 
site activities. 
Personal Protective Equipment 
Field logbook(s) 
Volatile organic compound (VOC) vapor meter 
Decontamination supplies - See SOP -Decontamination, and FSP 
Indelible markers 
Tape measure 
Stainless steel or plastic spoon, trowel, or shovel 
‘T’-handled hollow stem hand auger, hand corer, or push tube, if collecting soil samples below 
a depth of one foot into the stockpile 
Surveyors stakes 
Hammer 
Flagging Tape 
Spray paint 
Stainless steel mixing bowls 
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. 
Sample bottles and labels 
Chain-of-Custody forms - see SOP - Labeling, Packaging and Shipping Environmental 
Samples 
Chain-of-Custody tape 
Sample Coolers 
Sample packing material 
Ice or pre-cooled “cold” packs - for sample preservation 
Shipping forms (not needed if hand delivered to lab or courier pickup arranged) 
Shipping tape (transparent) 
Duct tape 
Paper towels 

Avoid the use of devices plated with chrome or other materials if collecting soil samples for metals 
analysis. Plating is particularly common with garden implements such as potting trowels. 

6.2 Pre-Sampling Activities 

1. The task-specific Sampling and Analysis Plan should be consulted to determine the sampling 
methods to be employed and the sampling and monitoring equipment necessary for field 
activities. 

2. In accordance with a Site Safety and Health Plan, a general site survey should be performed 
prior to site entry. 

3. All sampling equipment should be decontaminated prior to each sampling episode. 
Decontamination procedures are detailed in a separate SOP. 

6.3 Surficial Stockpile Sampling 

Appropriate field procedures are as follows: 

1. Select a sample location along the periphery of the stockpile at some point away from the 
bottom of the pile. 

2. Place a form or several boards vertically into the stockpile just above the location to be 
sampled to help prevent material from raveling down the side of the stockpile onto the 
material to be sampled. 

3. Carefully remove the material from the surface of the stockpile to a depth of 1 to 2 feet with a 
decontaminated stainless steel tool. 

4. If applicable, screen the area to be sampled using a VOC vapor analyzing meter and record 
readings in the field log. The VOC screen is used as a field safety procedure. The VOC 
readings should be compared to action levels presented in the Site Safety and Health Plan. The 
VOC screen can also be used for selecting potentially contaminated soil samples. 

5. Obtain a discrete soil sample using a stainless steel inshxment. Lf analyzing samples for VOCs 
using the Encore sampler tool, collect the appropriate sample volume in the manner discussed 
in Attachment A. 
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6. For the remainder of the parameters, place the sample into a stainless steel mixing bowl. 
Homogenize the sample and place into appropriate sample containers using a stainless steel lab 
spoon or its equivalent. 

7. If required by the Field Sampling Plan, check that a Teflon liner is present in the cap of all 
analytical sample jars. Secure all caps tightly. Although chemical preservation of solids is 
generally not required, the samples shall be refrigerated (normally in iced coolers to approach 
approximately 4°C). Refer to SOP - Labeling, Packaging, and Shipping of Environmental 
Samples for procedure-specific requirements. 

8. Label the sample bottle with the appropriate sample tag. Complete all chain-of-custody 
documents. Refer to SOP - Labeling, Packaging, and Shipping of Environmental Samples 
for procedure-specific requirements. 

9. Record sampling event in the field log book and on a sample log, if dictated by the Sampling 
and Analysis Plan. 

10. Decontaminate equipment after use and between sample locations. Also, decontaminate sample 
containers and/or isolate them (such as sealing in Ziploc bags). Refer to SOP - Equipment 
Decontamination for procedure-specific requirements. 

6.4 Shallow Subsurface Stockpile Sampling 

A hand auger, hand corer, or push tube can be advanced to obtain soil samples up to approximately 
5 feet below the surface of the stockpile when conditions allow. The method is less effective with 
coarse, granular soils or soils containing cobbles or boulders. Appropriate field procedures are as 
follows: 

1. If making a hand auger or hand corer borehole, attach the auger bit or corer to a drill rod 
extension, and attach a “T” handle to the drill rod. 

2. Select a sample location along the periphery of the stockpile at some point away from the 
bottom of the pile. 

3. Place a form or several boards vertically into the stockpile just above the location to be 
sampled to help prevent material from raveling down the side of the stockpile onto the 
material to be sampled. 

4. Carefully remove the material from the surface of the stockpile to a depth of 1 to 2 feet with a 
decontaminated stainless steel tool. It may be necessary to remove this material for an area 
approximately six inches in radius around the auger location. 

5. If augerlng, begin augerlng by pressing down on the handle while manually rotating it into the 
stockpile. Periodically remove soil cuttings that accumulate around the auger stem with a 
decontaminated tool. This will prevent loose material from falling back down into the borehole 
when removing the auger or adding drill rods. If necessary, the cuttings from each foot of 
advancement should be screened for VOCs with a photoionization detector (PID) or for other 
parameters, as appropriate. Compare PID readings to action levels presented in the Site Safety 
and Health Plan. The operator of the PID must be experienced in its use and aware of such 
factors as temperature, humidity, and methane on the readings provided by the PID. 
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6. If using a push tube, insert the tube down into the stockpile at a 0 to 45 degree angle from 
horizontal and rotate the sampler two or three times in order to cut a core of the material. 

7. Once the apparatus is full, carefully remove the auger or push tube from the hole. 

8. If analyzing samples for VOCs, using the Encore sampler tool, collect the appropriate sample 
volume in the manner discussed in Attachment A. 

9. For the remainder of the parameters place the soil sample into a stainless steel mixing bowl and 
homogenize it. Obtain a discrete soil sample using a stainless steel lab spoon or its equivalent 
and place in appropriate sample jars. See Section 6.5 for discussion of discrete vs. composite 
sample collection. 

10. If required by the Field Sampling Plan, check that a Teflon liner is present in the cap of all 
analytical sample jars. Secure all caps tightly. Although chemical preservation of solids is 
generally not required, the samples shall be refrigerated (normally in iced coolers to approach 
approximately 4°C). Refer to SOP - Packaging and Shipping of Environmental Samples for 
procedure-specific requirements. 

11. Label the sample bottle with the appropriate sample tag. Complete all chain-of-custody 
documents. Refer to SOP - Labeling, Packaging, and Shipping of Environmental Samples 
for procedure-specific requirements. 

12. Record in the field log book and on a sample log, if dictated by the Sampling and Analysis Plan. 

13. Decontaminate equipment after use and between sample locations. Also, decontaminate sample 
containers antior isolate them (such as sealing in Ziploc bags). Refer to SOP - 
Decontamination for procedure-specific requirements. 

6.5 Preparation of Composite Samples 

Stockpile samples may be either discrete or composite fragments (refer to your Field Sampling Plan 
for designated sampling intervals). A discrete sample represents a single sample location within a 
vertical soil column and at a single horizontal area point. A composite sample represents a mixture 
of soil from more than one discrete location, either vertically, within the same soil column or 
horizontally, across an area. If a composite sample is to be obtained, it can be mixed in a shallow 
high density polyethylene pan, lined with aluminum foil, or in a stainless steel pan. Stainless steel 
sieves may be used to remove larger rocks. Compositing procedures are not appropriate for 
samples obtained for analysis for VOCs because the agitation of the sample results in a loss of 
volatiles from the sample. 

Procedure outlined in Attachment B shall be followed for soil cornpositing. 

6.6 Glossary of Terms 

Comoosite &mole - represents a mixture of soil from more than one discrete location. 

Discrete Samnle - A discrete sample represents a single sample location within a vertical soil 
column and at a single horizontal area point. Discrete sampling must be used when collecting soil 
samples for VOC analyses. 
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Trowel - Resembles a small shovel. To be constnrcted of steel for sampling purposes. The blade of 
a trowel is generally flat and 5 to 6 inches in length. A scoop (blade has curved edges versus flat) 
may be substituted if necessary. Both can be purchased with volume calibrations. 

Hand Corer - A hollow metal tube with a detachable, hardened metal cutting nose and a plastic 
“core catcher” fitting. This tube can be attached to a short spiral-bladed hollow metal rod (auger) 
attached to a ‘T’ handle for hand-advancement. Clockwise rotation of the T handle with 
simultaneously applied downward pressure initiates the cutting process. Most of the soil is 
discharged upwards through the auger as it moves downwards. When the desired sampling interval 
is reached, rotation is stopped and the auger is withdrawn from the hole with the soil of interest 
inside it. If soil is extremely uncohesive (e.g. dry sand), a hand corer should be considered for use. 

Hand Auaer - a short spiral-bladed hollow metal rod (auger) attached to a “T” handle for hand- 
advancement. Clockwise rotation of the T handle with simultaneously applied downward pressure 
initiates the cutting process. Most of the soil is discharged upwards through the auger as it moves 
downwards. When the desired sampling interval is reached, rotation is stopped and the auger is 
withdrawn from the hole with the soil of interest inside it. If soil is extremely uncohesive (e.g. dry 
sand), a hand corer should be considered for use. 

Push Tube - a large hollow tube open on one side along its length. A sample is collected by 
inserting the device, rotating it, and retracting the core of material which results. If soil is extremely 
uncohesive (e.g. dry sand), a hand corer should be considered for use. 

i/ 7.0 ATTACHMENTS 

Attachment B - Soil Compositing Procedure 
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ATTACHMENT B 

SOIL COMPOSITING PROCEDURE 

‘Ihe following procedure will be used for compositing grab samples from the soil piles. 

1. 

2. 

3. 

4. 

Empty the soil container(s) into stainless steel mixing bowls. 

Inspect the material for large stones and other objects which are not representative of the sample matrix 
and remove them from the bowl. 

Homogenize the remaining sample material by breaking up any large clumps and thoroughly mixing 
with stainless steel spatula. 

Fill the sample container(s) using a spatula. 
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1.0 PURPOSE 

This Standard Operating Procedure (SOP) - Labeling, Packaging, and Shipping 
Environmental Samples is to be employed at the FUSRAP Maywood Superhmd site 
when samples are to be collected for laboratory analysis. 

The purpose of this SOP is to provide detailed guidance on how to label, package and ship 
samples of various matrices for analysis by a fixed-based laboratory. It also provides 
guidance on how the samples should be labeled and how the Chain-Of-Custody (COC) 
form that accompanies the samples should be filled out. 

2.0 SCOPE 

This SOP details the materials, equipment, and methods common to all sample labeling, 
chain-of-custody, packaging, and shipping activities for groundwater, surface water, soil, 
and sediment samples. Actual sample collection or addition of chemical preservatives to 
samples are not addressed in this SOP. See the Maywood task-specific Sampling and 
Analysis Plan (SAP) for this information. For guidance on shipment of radioactive 
samples, see Maywood SOP 508, Procedure for Shipping Radiologically Contaminated 
Environmental Samples. Always consult program-specific requirements for labeling, 
packaging, and shipping (see Section 3. I .6 of the Maywood Field Sampling Plan (part of 
the Chemical Data Quality Management Plan) to ensure compatibility of this SOP with 
project requirements. Field changes to this SOP shall be discussed with the Project 
Manager or Project Chemist prior to implementation and shall be documented in 
project field logbooks. 
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3.0 REFERENCES 

4.0 

5.0 

Samples classified as Poison A, Poison B, radioactive, corrosive, or oxidizer, or 
remediation wastes are not covered in this SOP. 

FUSRAP Mavwood Superfund Site Chemical Data Qualitv Management Plan, Stone & 
Webster, May, 1999. 

DEFINITIONS 

None. 

RESPONSIBILITIES 

5.1 PROJECT MANAGER 

Sets technical capability requirement criteria for personnel and ensures that 
personnel assigned to project tasks are properly qualified for the needed work. 

5.2 PROJECT ENVIRONMENTAL ENGINEER 

Translates the USACE’s requirements into technical direction of project. 
Reviews and approves technical progress, ensures that the CQCSM has been 
properly briefed and is prepared for packaging and shipping task. 

5.3 CONTRACTOR QUALITY CONTROL SYSTEM MANAGER (CQCSM) 

The CQCSM, or his designee ensures that field personnel have been briefed in 
chain-of-custody, sample packaging and shipping in accordance with the project 
requirements, this SOP and related SOPS. Assures that all necessary equipment 
including safety equipment is available and functioning properly before project 
operations begin. Assures that all necessary personnel are mobilized on time. 
Maintains daily log of activities during each day of fieldwork. 

The CQCSM, Project Chemist, or their designee is also responsible for 
determining that samples are properly packaged and shipped, and for 
determining that chain-of-custody procedures are implemented from the time 
the samples are collected to their release to the shippers. 

Should field conditions necessitate changes in the number and/or type of samples 
collected, or changes in sample shipment dates, the CQCSM must notify the 
Project Manager and the Project Chemist of the changes prior to completion of 
field activities. 



5.4 

5.5 

5.6 SITE PERSONNEL 

The CQCSM coordinates and consults with the Task Manager or Project 
Superintendent on decisions relative to unexpected occurrences or deviations 
from this SOP during the packaging and shipping phase. 

The CQCSM shall notify the Project Chemist of the number and type of samples 
and approximate collection, shipment, and delivery dates for all samples prior to 
leaving for the field. 

SITE SAFETY & HEALTH OFFICER 

All field activities must be carried out in accordance with the Maywood General 
Site Safety and Health Plan (SSHP). Ensuring the fulfillment of the requirements 
of the SSHP is the responsibility of the Site Safety and Health Officer (who may 
also serve as a sample packer and shipper). 

PROJECT CHEMIST 

The Project Chemist is responsible for coordinating sample shipment with the 
laboratories to minimize holding times and assure proper handling of all samples. 

The Project Chemist shares responsibility with the CQCSM for determining 
that samples are properly packaged and shipped, and that chain-of-custody 
procedures are implemented from the time the samples are collected to their 
release to the shippers. 

All employees who are engaging in sample packaging and shipping activities are 
required to read and sign the task-specific Site Safety and Health Plan (SSHP) and 
to follow the procedures in this SOP, unless superseded by project-specific 
requirements. All sample packaging and shipping activities, including deviations 
to this SOP, will be recorded in field logbooks during on-site activities. 

Field sampling personnel are expected to carry out the sample packaging and 
shipping activities. They are responsible for the care and custody of the 
samples collected until they are properly disposed or dispatched. The CQCSM 
or Project Chemist should be contacted if any problems arise during this phase 
of the sample collection process. 

Personnel assigned to a project team with the task of collecting and shipping 
samples will be trained in specific techniques of sample collection and shipment. 



c 
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6.0 PROCEDURE 

6.1 

. 

. 

. 

. 
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. 
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6.2 

EQUIPMENT 

The following is a list of equipment & material commonly used for labeling, 
packaging and shipping samples. 

Nylon filament tape 
cot forms 
COC seals 
Vermiculite, Styrofoam, and/or bubble wrap 
Resealable plastic bags 
Permanent felt tip marker 
Pen (black permanent ink) 
Ice 
Shipping coolers 
Labels 
Metal cans (if high hazard samples are anticipated) 
Absorbent pads 
Transparent shipping tape ’ 
Trash bags 
Duct tape (seals off openings in coolers) 
Knife or scissors to cut tape 

SAMPLE LABELING 

Prior to sample removal from the sampling location and packaging and shipment 
to an offsite laboratory, all sample containers will be assigned a permanent 
sample label. All notations on the label will be marked using indelible ink. Use 
prepared sample labels (whenever possible) to document all information 
necessary for effective sample tracking. In the case of soil samples, the boring 
number and the depth at which the sample was taken should also be included on 
the label. The informationon the label will include the following: 

+ Date and time of sample collection (use military 24-hour format for the time) 
+ Sample ID number 
+ Project identification 
+ Type(s) of analysis to be performed 
+ Preservationmethod used for sample 

The sample label can be modified to satisfy USAGE/project specific 
requirements, For example, all sample labels and COCs associated with samples 
shipped to the USACE QA laboratory shall have a Chemical Quality Assurance 
Branch (CQAB) assigned number corresponding to the numbering sequence in 
the CQAB laboratory’s Laboratory Information Management System (LIMS). 
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A set of labels will be prepared and numbered to correspond with unique samples 
to be collected. For certain projects requiring strict quality control, blank, 
duplicate, or field spikes, the QC sample type shalI not be identified as such 
on the label as this may compromise the quality control function. In those 
instances, assign a unique sample number to each QC sample and record the 
type of QC sample collected In the field logbook. In all other instances, 
assign a sample number using the Sample ID System for all Maywood Sites 
(from Table 3-l of the Maywood FSP) as follows: 

XXXX-AAAmmNNNNn-##### - to be used for data base reporting 

XXXX##### - to be used for sample collection and delivery to lab 

XXXX = Site Designator 
Maywood Interim Storage Site = MISS 
Stepan Property = STEP 
Sears Property = SEAR 
New Jersey Vehicle Inspection Station = NJVS 
etc. (others as needed) 

AAA = Area/Activitv Designator 
Pilot Test = PTl 
Burial Pit 1 = BP1 
Background = BKG 
etc. (others as needed) 

mm = Media 
Surface Soil = SS 
Subsurface Soil Boring = SB 
Sediment = SD 
Ground Water = GW 
Surface Water = SW 
Storm Water = ST 
Aquatic Biota = AB 
Terrestrial Biota = TB 
Air Filter = AF 
Radon Detector = RD 
TLDs = TD 
Quality Control = QC 
etc. (as new media types are identified) 

NNNN = Station Number 
Unique station identifier 

n = Samole Tvne 
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Regular = 0, Trip Blank = 3, Duplicate = 1, 
Equipment Rinsate = 4, Split = 2, Site Source Water Blat-k = 5 

##### = Sequential Sample Number 
Unique to each site 

6.3 CHAIN-OF-CUSTODY 

Stone & Webster has established a program of sample custody that shall be 
followed during sample handling activities from the particular Maywood property 
to the laboratory. This program is designed to ensure that each sample is 
accounted for at all times. 

The objective of the sample custody identificationand control system is to ensure, 
to the extent practicable, that the following conditions are met: 

l Samples scheduled for collection are uniquely identified 

l The correct samples are analyzed and are traceable to their records 

l Important sample characteristicsare preserved 

l Samples are protected from loss or damage 

l Any alterationof samples (e.g., filtration, preservation) is documented 

l USACE confidentiality is maintained 

l Sample COC shall be maintained through sample collection, shipment, 
storage, and analysis as a legal record and auditable trail ‘of sample 
possession. 

l Possession will be traceable by means of a COC record. The COC bears the 
signatures of the persons in possession of the samples. The COC shaIl 
remain with the samples at all times until receipt by the laboratory. 

The appropriate sampling and laboratory personnel shall complete COC records 
for each sample. The following COC protocol shall be employed by sampling 
crews and recorded on the COC for each sample: 

l Maywood Sample ID number (as described in the Labeling Section of this 
SOP). Use a separate column (or line depending on the configuration of the 
particular COC being used) for each parameter to be tested for a given 
sample number. 

l Bottle types and sizes 
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l Analytical test parameters or test parameter method (in Analysis/Remarks 
Section); e.g., EPA Method 8270. Also indicate lab QC sample, if 
applicable; e.g., MS/MSD 

l Specific instructions to the lab; e.g., unique turnaround times, specific 
analytes or other special instructions for analysis 

l Number of containers corresponding to each sample ID number and 
parameter, 

9 Preservatives used (if any), 
l Specific sample collectionmethod (grab or composite) 
l Type of matrix 
l Date and time of each sample collection 
l Name(s) of the sampler(s) and signature of the person shipping the samples 
l Date and time that the samples were sealed for delivery 
l Names of those responsible for receiving the samples at the laboratory (to be 

filled out at the laboratory) 

The COC record shall be completed in triplicate using black waterproof ink. If 
any changes or corrections are made, they should be made by drawing a single 
line through the entry, initialing and dating the change, and entering the correct 
information. One copy shall accompany the samples to the laboratory, another is 
kept by the sample crew chief and transferred to the Project Chemist, and the last 
copy shall be maintained in the project file. A copy of the chain-of-custody form 
will also be forwarded via facsimile to the USACE Contracting Officer (CO) 
whenever samples are shipped from the field site. Additional copies shall be 
provided as needed for the project. Whenever collocated or split samples are 
collected for comparison analysis by the USACE QA Laboratory or a 
government agency, a separate chain-of-custody is prepared for those samples 
and marked to indicate with whom the samples are being split. 

After shipment, the laboratory sample receiver signs and records the date and 
time of receipt on the COC, completing the sample transfer process. 

6.4 SAMPLE PACKAGING 

Sample containers are generally packed in insulated coolers for shipment. 
Appropriate packing materials are bubble wrap and vermiculite. Bottles are 
packed tight so that they cannot move during shipment. The following steps 
shall be followed: 

l To eliminate the chance of breakage during shipment, approximately one inch 
of inert cushioning material shall be placed in the bottom of the cooler. 

l Place each sample container tightly inside its own plastic bag and seal, as a 
precaution against cross-contaminationdue to leakage or breakage. 
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l Place containers upright in the cooler in such a way that they will not touch 
during transport. 

l After samples have been packed, ice shall be placed in double Ziplock bags 
and added to the cooler. Use enough ice to ensure that the temperaNre of 
the cooler contents are < 4*C. Also make sure the entire cooler is packed 
tightly so no containers shift during shipping, thus avoiding breakage. 

l Include all paperwork in a separate Ziplock bag taped to the inside lid of 
the cooler. 

Chain-of-Custody documents will accompany all shipped samples 

For courier pickup - COC forms will be completed by the sampler and courier 
and placed in the cooler (see Sections 6.3 and 6.5). 

For sample shipment - COC forms will be completed by the sampler and placed 
in the cooler (see Section 6.3). 

1. Duct-tape cooler lid seal and drains. Tape the cooler shut with 
strapping tape. 

2. Affix numbered, signed, and dated custody seals to ensure that samples 
have not been disturbed during transport. Cover custody seals with 
clear tape. 

3. If not already there, the lab address will be written on the top of the 
cooler with indelible ink. 

6.5 SAMPLE SHIPPING 

After collection, all samples shall be transported to the contract laboratory in such 
a manner as to preserve their integrity. To maintain the required level of sample 
custody, overnight carrier shipping manifests are normally employed. Field 
samples that require shipment shall be sent to the laboratory by an overnight 
courier service within 24 hours of their collection. No sample shall remain on 
site for more than 24 hours after collection unless previous arrangements have 
been made with the laboratory, i.e., weekend sampling. 

Courier Pickup of Environmental Samples 

If the laboratory is located within a reasonable distance from the site, 
arrangements may be made to have the laboratory pick up the samples. Most 
laboratories have their own courier service and will pick up samples if the site is 
within 200 miles of their facility. Coordinate with the receiving laboratory 



Title: No.: SW-E/l-504-0 
L abeliny, Packaging, and Shipping EnvironmentalSamples PAGE: Page 9 of IO 

m to sample collection events to ensure that the desired pick-up will occur 
on time. 

When the samples are transferred to a laboratory courier, the sampler shall: 

l Sign, date, and enter the time in the “Relinquished by” entry location of the 
cot form. 

l Make sure that the courier receiving the sample signs the “Received by” 
entry of the COC form. 

Shipping Environmental Samples 

Environmental samples requiring shipment to a laboratory shall be sent next-day 
delivery by Federal Express or an equivalent overnight carrier. The receiving 
laboratory shall be given advance notice by the Stone & Webster CQCSM no 
later than 48 hours before sample shipment. 

If Friday sampling is unavoidable and Saturday delivery is not possible, samples 
shall be properly stored (custody and sample preservation must be maintained) 
over the ieekend. If prompt shipping and laboratory receipt of samples cannot 
be guaranteed, the samplers will be responsible for proper storage of samples 
until adequate transportation arrangements can be made or sample collection 
schedules will be modified by the CQCS?4. If holding times would be exceeded 
by storing samples over the weekend (e.g., if there are 24 hour turnaround 
requirements), alternative arrangements must be made by the CQCSM for sample 
collection and shipment or pickup. 

Note: Overnight carriers usually will not accept responsibility for signing COC 
forms. Therefore, the Sampler shall sign, date, enter the time in the 
“Relinquished by” entry location of the COC form, place inside a zip-lock bag 
inside the sample container, and seal the container as specified in Section 6.4 - 
Sample Packaging. 

6.6 GLOSSARY OFTERMS 

Cot - Chain-Of-Custody form 

Matrix - The physical description of the medium being sampled e.g. soil 
(solid), aqueous (liquid) 

Sop - Standard Operating Procedure 

a - Quality Assurance 

a - Quality Control 
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COCSM - Contractor Quality Control System Manager 

COAB - Chemical Quality Assurance Branch 

LIMS - Laboratory Information Management System 



c 
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ATTACHMENT A 

SAMPLELABEL 
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STANDARD OPERATING PROCEDURE 

FUSRAP MAYWOOD SUPERFUND SITE 

STONE & WEBSTER ENGINEERING CORPORATION 

TITLE: 

Cuttings and Fluids Management 

APPROVED: 

NO.: SW-MWD-505-0 

PAGE 1 of4 

DATE: May 1999 

Projkt Manager 

1.0 PURPOSE 

This standard operating procedure (SOP) presents the management options for handling investigation- 
derived waste (IDW) at the FUSRAP Maywood Superlitnd site. 

\- 

2.0 REFERENCES 

U.S. Environmental Protection Agency, Region IV, Engineering Support Branch Standard Operating 
Procedure and Oualitv Assurance Manual, 1986. 

U.S. Environmental Protection Agency, A Comnendium Sunerfund Field Operations Methods, EPA/j4O/P- 
s7/001.1, 1987. 

U.S. Environmental Protection Agency, Guide to Management Investigation-Derived Wastes, 9345.3. 
03FS. January 1992. 

3.0 APPENDICES 

None 

4.0 GENERAL . 

4. I DEFINITIONS 

Hnmrdous Waste - Waste that is a RCRA regulated listed waste, or waste that eshibits ignitability, 
corrosivity, reactivity, or toxicity. 

4.2 RESPONSIBILITIES 

b 

The Project Superiitendent is responsible for ensuring that all investigation derived waste (IDW) 
procedures are conducted in accordance with this SOP. The Project Superintendent is also 
responsible for ensuring that handling IDW is in accordance with site-specific requirements as per 
the Maywood Environmental Protection Plan (EPP). 

C:\DATA\ARMYCORP\maywood\procedrs\.505.doc 
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4.3 APPLICABILITY 

Field investigation activities result in the generation of waste materials that may be characterized as 
hazardous waste. IDW may include drilling muds, cuttings, and purge water Tom test pit and well 
installation; purge water, soil, and other materials generated from collection of samples; residues 
from testing treatment technologies and pump and treat systems; contaminated personal protective 
equipment (PPE); and solutions (aqueous or otherwise) used to decontaminate non-disposable 
protective clothing and equipment. The management of IDW must comply with (or waive) 
regulatory requirements that are applicable or relevant and appropriate requirements (ARARs), such 
as the Land Disposal Restriction Regulations and treatability study exemptions. 

4.4 REQUIRED EQUIPMENT 

IDW Containers 

5.0 PROCEDURES 

During site investigations where materials are known (via field instrumentation or visual observation) m 
suspected (historic information) to be contaminated, sampling activity (i.e., soil boring or installation 
monitoring wells) will produce waste intrinsic to the site. The activities associated with disposition of this 
material must not contribute further to environmental degradation or pose a threat to public health or safety. 

L’ 

The three general options for managing IDW are (1) collection and on-site disposal; (2) collection and 
off-site disposal: and (3) collection and storage. The option selected should take into account the following 
factors: 

. type and quantity of IDW (soil, sludge, liquid, debris) 
l IDW minimization, and consistency with the IDW remedy and the site remedy 

5.1 ON-SITE DISPOSAL 

For the Maywood project, significant on-site disposal is not anticipated. 

5.2 OFF-SITE DISPOSAL 

5.2.1 Soil/Sludge/Sediment 

Soil/sludge/sediment will be field characterized as per Section 2.5.1 of the Chemical 
Data Quality Management Plan (CDQMP). This characterization may be used to 
determine disposal options. 

Before sending offsite to a TSDF, analysis is required. Also manifests may be required 
Confirm that the TSDF and transporter are permitted for the respective wastes, 

5.2.2 Aqueous Liquids 
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Aqueous liquids will be field characterized. This characterization may be used to 
determine disposal options. , 

When the final site remedy requires off-site treatment/disposal, the IDW may be stored 
(e.g., mobile tar&. or drums) or returned to its source until final disposal. The 
management option selected should take into account other relevant site-specific factors 
including weather, storage space, and public concerns/perceptions). 

Before sending offsite to a TSDF, analysis is required. Also manifests may be required. 
Confirm that the TSDF and transporter are permitted for the respective wastes. See the 
Maywood Material Handhng/Transportation and Disposal Plan (MHTD) for further 
details. 

5.2.3 Disposable PPE 

Field judgement on level of contamination will be made and an appropriate disposal 
method will be selected. If offsite disposal at a regulated facility is required, analysis of 
soil and water in contact with PPE may be used to determine disposal options. 

5.3 INTERIM MEASURES 

A. Storing IDW on-site until the final action may be practical in the following situations: 

1. Returning wastes (especially sludges and soils) to their on-site source area would require 
reexcavation for disposal in the final remediation alternative. 

2. Interim storage in containers may be necessary to provide adequate protection to human 
health and the environment. 

3. Off-site disposal options may trigger land disposal regulations under RCRA Storing 
IDW (e.g. drummed, covered in a waste pile) until the fmal disposal of all wastes from 
the site will eliminate the need to address this issue more than once. The management 
option selected should take into account relevant site-specific factors including weather, 
storage space, and public concerns/perceptions. 

B. Segregate and containerize all waste for fbture treatment and/or disposal. 

1. Containment options for soil/sludge/sediment includes drums or covered waste pile in 
area of concern. 

2. Containment options for aqueous liquids include mobile tank or drums. 

3. Containment options for PPE include drums or roll-off boxes 

6.0 RESTRICTED/LIMITATIONS 

The Project Superintendent shall determine the most appropriate disposal option for aqueous liquids 
C:\DATA\ARMYCORP\maymd\procedrs\SOS.do~ 
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Parameters to consider, especially in making the protectiveness decision. include the volume of IDW, the 
contaminants present in the groundwater, the presence of contaminants in the soil at the site, whether the 
groundwater or surface water is a drinking water supply, and whether the groundwater plume is contained 
or moving. Special disposahhandling may be needed for drilling fluids because they may contain 
significant components. 

c 

C:\DATA\ARMYCORP\maywood\procedrs\505.doc 



STANDARD OPERATING PROCEDURE 

FUSRAP MAYWOOD SUPERFUND SITE 

STONE & WEBSTER ENGINEERING CORPORATION 

TITLE: 

Decontamination 

APPROVED: 

‘Project Engineer 

1.0 PURPOSE 

To describe procedures for removing contamination from personnel and sampling equipment before and 
after sampling events at the FUSRAP Maywood Super&d Site. Decontamination is necessary to 
prevent spread of contaminants, to prevent cross-contamination of samples, and to protect the Safety 
and Health of site personnel. 

2.0 SCOPE 

This SOP provides information on the proper methods for decontamination of personnel and sampling 
equipment. 

3.0 REFERENCES 

Occupational Safetv and Health Guidance Manual for Hazardous Waste Site Activities, 
NIOSWOSHA/USCG/EPA, DHHS (NIOSH) 85-115, October 1985. 

Field Standard Oneratina Procedures (FSOP) 7, “Decontamination of Response Personnel”, USEPA, 
January 1995. 

29 CFR Part 19 10, “Hazardous Waste Operations and Emergency Response”, March 1989. 

U.S. Environmental Protection Agency, Comuendium of ERT Soil Sampling and Surface Geophvsics 
Procedures, EPA/54O/P-9 l/006, January 1991. 

4.0 DEFINITIONS 

None. 

5.0 RESPONSIBILITIES 
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Personnel requirements for decontamination activities will vary depending upon the size and scope of the 
sampling effort. Designated field personnel are responsible for implementing all aspects of this SOP. In 
addition, all field activities must be carried out in accordance with a Maywood Site S&ety and Health Plan 
(SSHP). Ensuring the fulfillment of the requirements of the SSHP is the responsibility of the Site Safety 
and Health Officer (SSHO) who may also perform sampling and decontamination activities. 

6.0 PROCEDURE 

6.1 APPLICABILITY 

This procedure serves as guidance on the proper methods of decontaminating personnel and 
sampling equipment, These procedures can be modified or expanded to meet specific 
Maywood project requirements. Such changes should be documented with the task-specific 
Sampling and Analysis Plan or Safety and Health Plan. 

6.2 EQUIPMENT AND MATERIALS 

In selecting decontamination equipment, consider whether the equipment itself can be 
decontaminated for reuse or can it be easily disposed. The recommended equipment for 
decontamination of personnel, PPE, and equipment are: 

l Appropriate personnel protective clothing (as required by HASP), 

l Field Sampling Plan (FSP) 

l Health And Safety Plan (HASP). To be read and signed by all site personnel prior to site 
activities. 

l Field logbook(s) 

l Non-phosphate detergent, 

l Selected solvents (e.g., nitric acid (for non-metallic equipment only), acetone, hexane, or 
methanol), deionized water and tap water, 

l Brushes, 

l Spray bottles for solvents and water; 

l Wash basins, 

l Plastic sheets. 

l Emergency eyewash bottle, 

. Trash containers and paper towels, 
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l Aluminum foil and Plastic garbage bags, 

l Storage containers (e.g. DOT approved 55 gallon drums and 5 gallon buckets with lids) for 
storage and disposal of contaminants and contaminated soils 

Steam cleaning and pressure washing equipment may be used for larger equipment and vehicles. 

Additional equipment necessary for decontaminating personnel vary depending upon the level of 
personnel protection clothing and equipment used onsite. These additional items are identified in 
relevant sections of this Standard Operating Procedure. 

6.3 PERSONNEL DECONTAMINATION 

Care must be taken to avoid any decontamination techniques which might be harmful to the 
individual (using solvents or acids on the skin). When serious or life threatening wounds are 
involved, First Aid ALWAYS takes precedence over decontamination and associated 
contamination control measures. 

6.3.1 Decontamination of personnel will be performed under the supervision of a project 
safety & health representative (e.g. SSHO, RSO: RPT) 

6.3.2 The following agents and techniques should be used when decontaminating personnel. 

l SOAP & WATER- Wash area thoroughly for 2-3 minutes with tepid water and a 
mild low Ph soap such as Phisoderm, Phisohes, Radcon, etc. Wash away from eyes, 
ears. nose, & mouth. The area should be resurveyed by a safety & health 
representative after each attempt to assess the effectiveness of the decontamination. 

l SOFT BRISTLE BRUSH- Brushes may be used in conjunction with soap and water 
if soap & water alone do not adequately decontaminate the affected area. The 
pressure should not be great enough to bend the bristles out of shape. Avoid 
abrasing the skin in any way when using this technique. This technique should not 
be used on or in the vicinity of serious wounds. 

l SWEATING- Wrap the contaminated area in plastic and place in warm water if 
possible for 20-30 minutes. Wash the area with soap & water after sweating. Use 
this technique if washing alone does not produce the satisfactory results. This 
technique shall not be used for the head, or serious wounds. 

l FLUSHING- This is the only approved technique for decontaminating the eyes, 
ears, nose, mouth, and wounds. 

EQUIPMENT DECONTAMINATION 

6.4.1 General 
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Adequate supplies of all materials must be kept on hand. This includes all rinsing liquids and 
other required materials. 

6.4.2 Engineering Controls to Minimize Equipment Contamination 

Whenever practical, employ engineering controls to either prevent or minimize the exposure of 
equipment to site contamination, Steps such as placing monitoring equipment in plastic bags, 
exposing only sampling ports or sensors to the environment can reduce or eliminate the need for 
decontamination. Once equipment is decontaminated, covering equipment with an impermeable, 
strippable coating (e.g. aluminum foil) will maintain cleanliness for the next use. 

6.43 Material Compatibility 

The substances chosen for equipment decontamination must be effective in removing the known 
or suspected site chemicals of concern. 

- 

The chemical and physical compatibility of the decontamination solutions or other 
decontamination materials to both each other and the chemicals of concern must be 
determined before they are used. Any decontamination method that: 1) poses a direct 
health hazard to workers (e.g., vapors form chemical decontamination solutions may 
be hazardous if inhaled, or they may be flammable); or 2) permeates, degrades, 
damages or otherwise impairs the safe functioning of the PPE is incompatible with 
such PPE and should not be used. 

6.4.4 Standard Procedure for Small Equipment Decontamination 

The g-step decontamination procedure listed below is the generic standard procedure for small 
equipment (e.g. split spoons, hand augers, bailers, etc.) decontamination which combines both 
physical and chemical removal steps. This procedure may be modified to address site-specific 
chemicals of concern and media being sampled. Solvent rinses are not necessarily required when 
organics are not a contaminant of concern and may be eliminated from the sequence specified 
below. Similarly, an acid rinse is not required if analysis does not include inorganics. 

l Remove any solid particles from the equipment or material by brushing and then rinsing 
with available tap water. This initial step is performed to remove gross contamination. 

. Wash equipment with a non-phosphate detergent solution 

l Rinse with distilled/deionized water. 

l If metals are among site chemicals of concern - Rinse with 10% nitric acid and then rinse with 
distilled/deionized water. If no samples are being collected for metals analysis, skip this step. 

l Use the appropriate solvent rinse(s) if the sample will be analyzed for organics. Refer to 
Attachment 1 for the appropriate decontamination steps for the known or suspected chemicals 
of concern cross-referenced by EPA SW 846 analytical numbers. The decontamination 
procedure for EPA Method 8270 shall be employed as the organic compound 
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decontamination procedure if samples are being collected for more than one type of 
organic analysis. 

l Air dry the equipment completely. 

l Rinse again with distilled/deionized water. 

l Dispose of all rinse and decontamination fluids in an appropriate manner in accordance with 
specifications in the Remedial Action Work Plan. 

Sampling equipment that requires the use of plastic tubing should be disassembled and the 
tubing replaced with clean tubing, before commencement of sampling and between sampling 
locations. 

6.43 Standard Procedure for Large Equipment Decontamination 

Steam cleaning is the method of choice for large equipment decontamination. The pressurized 
fluid stream provides effective physical contaminant removal that can be rapidly applied to both 
large areas and small, hard to reach areas. Detergents and water soluble solvents such as 
isopropanol can be added to the steam cleaning water reservoir as required for the chemicals of 
concern. The use of this procedure does require the use and/or construction of containment 
devices for the capture of the solids and rinsates generated during the process. Tubs such as 
plastic wading pools can be placed under smaller equipment to catch runoff. 

The decontamination process for larger equipment such as drilling rigs require the construction of 
containment areas to capture the runoff. The design of this containment area can be as simple or 
as elaborate as frequency-of-use and chemicals of concern dictate. A simple containment area can 
be constructed from landscaping timbers and a waterproof pool tarp. A sloped, hard surface such 
as a paved portion of parking lot should be used to keep the tarp from tearing due to differential 
settling of the heavy equipment. The landscaping timbers should be arranged in a squared off “U” 
with the open side on the uphill side of the area. The “U” structure should be wide enough to 
allow decontamination workers to move freely around the equipment being decontaminated. The 
tarp is then draped over the timbers and pulled in tight against the inside side of the landscaping 
timbers to fonn a flat working area. Heavy duty staples can be used to secure the tarp to the outer 
sides of the landscaping timbers The heavy equipment or portion (such as the bucket of an 
excavator) that requires decontamination is placed in the area and steam cleaned as appropriate. 
Drill rigs are usually backed in since the rear of the truck normally requires the most 
decontamination. The solids and rinsate from the cleaning process will accumulate on the lower 
side of the tarp. Liquids can be bailed or pumped (using a sump pump) into the appropriate drum 
or tank. Solids can be shoveled into the appropriate drum or roll-off container. Plastic ‘walls” 
can be erected using wooden frames should more complete spray containment be required. 

Should site conditions or t&tic volume require, a more elaborate decontamination t%cility can be 
constructed by digging a sloped excavation, placing an impermeable liner and sump pump, and 
backfilling with gravel. The vehicles requiring decontamination can then be driven on from one 
end. cleaned, and driven out the other side. 

L- 
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It should be noted that steam cleaning can create exposure conditions for workers due to 
both splashing and inhalation. Refer to your health and safety plan for proper personal 
protection requirements. 

6.4.6 Sanitizing Procedures 

Reusable clothing and other personal articles must be decontaminated and sanitized before 
reuse. If practical, reusable protective clothing should be machine washed after a thorough 
decontamination. Otherwise, clean the clothing by hand. 

6.5 QUALITY ASSURANCE 

The effectiveness of any decontamination method used at a site should be assessed at the 
beginning of a project periodically throughout the life of a project. Visual observation, 
equipment blanks, and wipe sampling are the typical methods that can be employed to 
determine the effectiveness of decontamination. Equipment blanks are collected by capturing 
analyte free water which is poured over sampling equipment after decontamination. These 
samples are normally included in the task-specific SAP as part of the project Quality Control 
program. Refer to your Field Sampling Plan for equipment blank collection frequency. 

The Site Safety & Health Offrcer shall monitor project procedures to determine their 
effectiveness. 

The Project Chemist shall monitor the effectiveness of decontamination procedures by 
evaluating the results of equipment rinsate blanks. Equipment rinsate blanks are samples of 
analyte-free water that are brought into contact with decontaminated equipment prior to 
collection in sample bottles. If contaminants of concern are detected when equipment blanks 
are analyzed. insufficient equipment decontamination is indicated and procedures shall require 
modification. 

If a decontamination method is not considered effective, the decontamination program must be 
revised. 

Visual observation, wipe sampling, cleaning solution analysis, and permeation testing are the 
typical methods used to determine the effectiveness of decontamination. 

6.6 DISPOSAL METHODS 

All equipment used for decontamination must be decontaminated and/or disposed of properly. 
Buckets, brushes, PPE, tools, and other contaminated equipment should be collected, placed in 
containers. and labeled. All spent solutions and wash water should be collected and disposed of 
properly. PPE that is not completely decontaminated should be placed in plastic bags, pending 
further decontamination and/or disposal. Refer to SW-MWD-505-0, Cuttings and Fluids 
Management, for specific instructions regarding the handling and disposition of these materials. 
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7.0 ATTACHMENTS 

Attachment I- DECONTAMINATION FOR ORGANICS BY ANALYTICAL METHOD 

EPA ANALYTICAL 

METHOD NUMBER 

8010 

HALOGENATED 
VOLATILES 

8015 

NON-HALOGENATED 
VOLATILES 

8020 

AROMATIC 
VOLATILES 

ORGANOCHLORINE 
PESTICIDES/PCB 

8100 

TOTAL PETROLEUM 
HYDROCARBONS 

8150 

CHLORINATED 
HERBICIDES 

8210/8260 

VOLATILE ORGANICS 

8250/8270 

SEMIVOLATILE 
EXTRACTABLE 
ORGANICS 

.‘:. ::. .I.. :. 
:: : : DECONTAMiNATION STEPS 

;. ‘. 

1. Rinse with mixture of 90% Hexane and 10% Ethyl Acetate 
2. Rinse with solution of 90% Ethyl Acetate and 10% Isopropanol 
3. Rinse with distilled/deionized water 

1. Rinse with Isopropanol 

1. Rinse with mixture of 90% Hesane and 10% MlBK 
2. Rinse with Isopropmol 
3. Rinse with distilled/deionized water 

1. Rinse with mixture of 90% Hesane and 10% Ethyl Acetate 
2. Rinse with solution of 90% Ethyl Acetate and 10% Isopropanol 
3. Rinse with distilled/deionized water 

1. Rinse with mixture of 90% Hesane and 10% Ethyl Acetate 
2. Rinse with Isopropanol 
3. Rinse with distilled/deionized water 

1. Rinse with mixTure of 90% Hesane aud 10% Ethyl Acetate 
2. Rinse with Isopropanol 
3. Rinse with distilled/deionized water 

1. Fuse with mhure of 90% Hexane <and 10% Ethyl Acetate 
2. Rinse with Isopropanol 
3. Rinse with dist.illed/deionized water 

1. Rinse with mixture of 90% Hesane and 10% Ethyl Acetate 

2. Rinse with solution of 90% Ethyl Ace& and 10% Isopropanol 

3. Rinse with distilled/deionized water 
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3.0 

4.0 

5.0 

PURPOSE 

The objective of this Standard Operating Procedure (SOP) is to set criteria for content entry and form of 
field notebooks for the FUSR4P Maywood Superfimd Site. 

SCOPE 

This procedure presents the proper methods of using and maintaining field notebooks for site operations for 
the Maywood Project. 

REFERENCES 

Nielsen Enviromnental Field School, Field Notebook Guidelines, 1997. 

DEFINITIONS 

Biotn -The flora and fauna of a region. 

Ikcontnminntion - To remove contaminants from field sampling equipment that might bias analytical 
results. 

RESPONSIBILITIES 

5.1 Project Manager 

Sets technical capabilitv requirement criteria for personnel and ensures that personnel assigned to project 
tasks are properly qual%ied to perform required work. 
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5.2 Project Engineer 

Translates client’s requirements into technical direction of project. Reviews and approves 
technical progress, ensures that the Project Superintendent has been properly briefed and is 
prepared for the task. 

5.3 Site Safety and Health Officer 

All field activities must be carried out in accordance with the SSHP. The Site Safety and 
Health Officer is responsible for ensuring that all site workers (Stone & Webster and 
subcontractors) have read, signed and are familiar with the requirements of the SSHP and that 
the requirements of the SSHP are met during site activities. 

5.4 Project Superintendent 

L 

c 

The Project Superintendent is the individual designated by the Project Manager to supervise 
investigative activities by Stone & Webster and related subcontracting personnel at a given site 
for the designated tasks. The Project Superintendent is responsible for ensuring that the field 
personnel have been briefed on maintenance of the field notebook in accordance with the 
project requirements, this SOP, and related SOPS. He or she assures that all necessary 
equipment including safety equipment is available and functioning properly before project 
operations begin, and that all necessary personnel are mobilized on time. The Project 
Superintendent maintains a daily log of activities each work day. 

The Project Superintendent coordinates and consults with the Project Manager on decisions 
relative to unexpected encounters during field investigations and deviations from this SOP. 

5.5 Site Personnel 
: 

Site personnel assigned to maintain the field notebook will be trained in the proper techniques 
for conducting the work. They are required to read and sign the site-specific SSHP and to 
follow the procedures in this SOP, unless superseded by other project-specific requirements. 
All site operations, including deviations to SOPS, will be recorded in field notebooks during on- 
site activities. 

6.0 PROCEDURES 

6.1 General 

Each site or operation, as applicable, will have one current site logbook, which will serve 
as an index of all activities performed at the site. It is initiated at the start of the first on- 
site activity (e.g., initial reconnaissance survey). Summary entries are made for every day 
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that on-site activities take place. The details of all field activities shall be recorded in a 
separate field notebook. These field notebooks and the site logbook shall be made part of 
the project files. 

Information recorded in field notebooks include observations, data, calculations, time, 
weather, description of the data collection activity, methods, instruments, and results. 
Additionally, the field notebook may contain descriptions of wastes, biota, geologic 
material, and site features including sketches, maps, or drawings as appropriate. 

6.2 Equipment and Materials 

. Site logbook 

. Site-specific plans 

. Hard-covered, waterproof field notebook(s) 

. Indelible black ink pen 

. Ruler or similar scale (in some.circumstances) 

6.3 Preparation 

In addition to this SOP, site personnel responsible for maintaining field notebooks must be 
familiar with other SOPS pertinent to the task at hand. These should be consulted as 
necessary to obtain specific information about equipment and supplies, health and safety, 
sample collection, packaging, decontamination, and documentation. 

The field notebook is assigned to an individual responsible for its care and maintenance. 

Field notebooks shall be bound with lined, consecutively numbered pages. All pages must 
be numbered prior to initial use of the field notebook. The following information shall be 
recorded inside the front cover of the field notebook: 

l Person and organization to whom the book is assigned, and phone number(s) 
l Start date 

l Project Name 
l Stone & Webster Job Number 
l Project Superintendent’s Name 
l Sequential Book Number (if applicable) 

The first five pages of the field notebook shall be reserved for a table of contents. Mark 
the first page with the heading and enter the following: 
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TABLE OF CONTENTS 

Date/Description Page 

(Start Date/Reserved for TOC) l-5 

The remaining pages of the Table of Contents will be designated as such with “TOC” 
wrinen on the top center of each page. 

6.4 Operation 

The following is a list of requirements that must be followed when using a field notebook: 

l Record work, observations, quantities of materials, calculations, drawings, and related 
information directly in the field notebook. If data-collection forms are specified by an 
activity-specific work plan, this information need not be duplicated in the field 
notebook. However, any forms used to record site information must be referenced in 
the field notebook. 

l Information should be factual and unbiased. 

l Do not start a new page until the previous one is full or has been marked with a single 
diagonal line so that additional entries cannot be made. Use both sides of each page. 

l Write in black, indelible ink. Do not write in pencil unless working in wet conditions. 

l Do not erase or blot out any entry at any time. Before an entry has been signed and 
dated, changes may be made but care must be taken not to obliterate what was written 
originally. Indicate any deletion by a single line through the material to be deleted. A 
change should be initiated and coded using one of the common data error codes shown 
in Table 1. All error codes should be circled. 

l Do not remove any pages from the book. 

l Do not use loose paper and copy into field notebook later. 

l Record as much information as possible. 

l All entries should be neat and legible. 
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Specific requirements for field notebook entries include: 

l Initial and date each page. 

l Sign and date the final page of entries for each day. 

l Initial and date all changes. 

l Multiple authors must sign out the field notebook by inserting the following: 
> 

Above notes authored by: 
(Sign name) 
(Print name) 
(Date) 

l A new author must sign and print his/her name before additional entries are made. 

l Draw a diagonal line through the remainder of the final page at the end of the day. 

l Record the following information on a daily basis: 

a) Date and time 
b) Name of individual making entry 
c) Description of activity being conducted including station (i.e., well, boring, 
sampling, location number) if appropriate 
d) Unusual site conditions 
e) Weather conditions, (i.e., temperature, cloud cover, precipitation, wind direction, 
and speed) and other pertinent data 
f) People on site 
g) Level of personnel protection to be used 
h) Arrival/departureof site visitors 
i) Arrival/departure of equipment 
j) Sample pickup (chain-of-custody form numbers, carrier, time) 
k) Sampling activities/sample logsheet numbers 
1) Start or completion of borehole/trench/monitoring well installation or sampling 
activity 
m) Health and Safety issues 
n) Instrumentationcalibration details 

Entries into the field notebook shall be preceded with the time of the observation. The 
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time should be recorded frequently and at the point of events or measurements that are 
critical to the activity being logged. All measurements made and samples collected must 
be recorded unless they are documented by automatic methods (e.g., data logger) or on a 
separate form required by an operating procedure. In these cases, the field notebook must 
reference the automatic data record or form. 

While sampling, record observations such as color and odor. Indicate the locations from 
which samples are being taken, sample identification numbers, the order of filling bottles, 
sample volumes, and parameters to be analyzed. 

A sketch of the station location may be warranted. All maps or sketches made in the field 
notebook should have descriptions of the features shown and a direction indicator. It is 
preferred that maps and sketches be oriented so that north is towards the top of the page. 

Other events and observations that should be recorded include (but are not limited to): 

l Changes in weather that impact field activities 

l Subcontractor activities 

l Deviations from procedures outlined in any governing documents. Also record the 
reason for any noted deviation. 

l Problems, downtime, or delays. 

l Upgrade or downgrade of personnel protective equipment. 

6.5 Post-Operation 

To guard against loss of data due to damage or disappearance of field notebooks, copies of 
completed pages shall be periodically and securely stored by the project. Documents 
which are separate from the field notebook shall be copied and submitted regularly and as 
promptly as possible to the project files. This includes all automatic data recording media 
(print-outs, logs, disks or tapes) and activity-specific data collection forms required by 
other SOPS. 

At the conclusion of each activity or phase of site work, the individual responsible for the 
field notebook will ensure that all entries have been appropriately signed and dated, and 
that corrections were made properly (single lines drawn through incorrect information, 
then initialed, coded, and dated). The completed field notebook shall be submitted to the 
project records file. 
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7.0 RESTRICTIONS/LIMITATIONS 

Field notebooks constitute the official record of on-site technical work, investigations, and data 
collection activities. Their use, control, and ownership is restricted to activities pertaining to 
specific field operations carried out by Stone & Webster personnel and their subcontractors. 
They are documents that may be used in court to indicate and defend dates, personnel, 
procedures, and techniques employed during site activities. Entries made in these notebooks 
should be factual, clear, precise, and as non-subjective as possible. Field notebooks, and entries 
within, are not to be utilized for personal use. 
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TABLE 1 COMMON DATA ERROR CODES 

Recording Error 
Calculation Error 
Transcription Error 
Spelling Error 
Changed for Clarity 
Original Sample Description Changed After Further Evaluation 
Write Over 
Not Initialed and Dated at Time of Entry 
Not Recorded at the Time of Initial Observation 

All Error Codes should be circled 

C:\datalMaywood\SOPs\507.doc 



c 

. 

c 
3 1.0 PURPOSE 

STANDARD OPERATING PROCEDURE 

FUSRAP MAYWOOD SUPERFUND SITE 

STONE & WEBSTER ENGINEERING CORPORATION 

TITLE: NO.: SW-MWD-508-0 

Procedure for Shipping Radiologically 
Contaminated Environmental Samples 

4PPROVED: 

e 44 2L%O 
Project Engineer 

This procedure presents the proper method for shipping low level radiologically contaminated 
environmental samples at the FUSRAP Maywood Superfund Site. 

2.0 SCOPE 

This procedure applies to excepted packages for limited quantities of radioactive materials as 
defined in 49 CFR 173.421. 

3.0 REFERENCES 

49 CFR Parts 171 and 173 of the Transportation Regulations 

4.0 DEFINITIONS 

None 

5.0 RESPONSIBILITIES 

5.1 Project Manager 

Sets technical capability requirement criteria for personnel and ensures that personnel 
assigned to project tasks are properly qualified to perform required work. 



5.2 Project Engineer 

Translates client’s requirements into technical direction of project. Reviews and approves 
technical progress, ensures that the Project Superintendent has been properly briefed and 
is prepared for the task. 

5.3 Site Safety and Health Officer 

All field activities must be carried out in accordance with a site-specific SSHP. The Site 
Safety and Health Officer is responsible for ensuring that all site workers (Stone & 
Webster and subcontractors) have read, signed and are familiar with the requirements of 
the SSHP and that the requirements of the SSHP are met during site activities. 

5.4 Project Superintendent 

The Project Superintendent is the individual designated by the Project Manager to 
supervise investigative activities by Stone & Webster and related subcontracting 
personnel at a given site for the designated tasks. The Project Superintendent is 
responsible for ensuring that the field personnel have been briefed on shipping samples in 
accordance with the project requirements, this SOP, and related SOPS. He or she assures 
that all necessary equipment including safety equipment is available and functioning 
properly before project operations begin, and that all necessary personnel are mobilized 
on time. The Project Superintendent maintains a daily log of activities each work day. 

The Project Superintendent coordinates and consults with the Project Manager on 
decisions relative to unexpected encounters durin, 0 field investigations and deviations 
from this SOP. 

5.5 Site Personnel 

Site personnel assigned to ship radiologically contaminated environmental samples will be 
trained in the proper techniques for conducting the work. They are required to read and 
sign the site-specific SSHP and to follow the procedures in this SOP, unless superseded 
by other project-specific requirements. All shipping activities, including deviations to this 
SOP, will be recorded in field logbooks during on-site activities. 

6.0 PROCEDURES 

This section outlines the method for shipping limited quantities of radioactive materials as 
defined in 49 CFR 173.421. 

6.1 Determining if the Package is an Excepted Package for Limited Quantities 
of Radioactive Materials 



A package can be shipped as an excepted package for limited quantities of radioactive 
materials if the following requirements are met: 

1) The activity does not exceed the limits specified in 49 CFR 173.421. 
2) The package meets the general design requirements specified in 49 CFR 173.410. 
3) The exposure rate at any point on the external surface of the package does not 

exceed 0.5 mR/hour. 
4) The removable radioactive surface contamination on the external surface of the 

package does not exceed 22 dpm/cm’ for beta, gamma, and low toxicity alpha 
emitters, or 2.2 dpm/cm’ for all other alpha emitting radionuclides. 

5) The package does not contain more than 15 grams of 235U. 

6.2 Package Shipment 

Package shipment consists of the following steps: 

1) A cooler which conforms to the general design requirements in 49 CFR 173.410 
will be used for shipment. Prior to shipment, the cooler must be prepared so that 
no leakage during shipment can occur. All valves on the cooler will be securely 
duct taped, both inside and outside the cooler and the cooler will be lined with 
either plastic or a large garbage bag. 

2) All sample bottles will be placed in separate zip-lock bags before being placed in 
the cooler. 

3) When placing sample bottles in the cooler, the less contaminated samples will be 
placed toward the outside of the cooler, and the more contaminated samples will be 
placed near the center of the cooler. Packing material will be placed above and 
below the samples. 

4) When shipping more than one cooler, the more highly contaminated samples will 
be distributed among several coolers. 

5) After the cooler is filled, the plastic or garbage bag will be closed and securely 
taped. A sticker which reads “Radioactive” will be placed on the outside of the 
garbage bag (or plastic). 

6) A notice with the following information will be placed inside a zip-lock bag and 
taped to the inside of every cooler: 



Procedure for Contaminated 

“This package conforms to the conditions and limitations specified in 49 CFR 
173.421 for excepted radioactive materials, limited quantity, N.O.S., UN 
2910. If you have questions, call 9, (The cosigner’s or 
consignee’s name, address, and phone number will follow this statement.) 

If the activities of the samples being shipped are known, this data shall be used to 
determine the activity in the package and then compared to the Limited Quantity 
Table. 

7) Once the cooler is completely packed, the outside of the cooler will be thoroughly 
wiped with damp paper towels. The cooler will be surveyed to ensure removable 
radioactive surface contamination on the external surface of the package does not 
exceed 22 dpm/cm’ for beta, gamma, and low toxicity alpha emitters, or 2.2 
dpm/cm” for all other alpha emitting radionuclides and; surveyed with a calibrated 
exposure rate instrument (e.g.Eberline R02, Ludlum Model 12s) to ensure that the 
exposure rate along the external surface of the package does not exceed 0.5 
mR/hour @ contact. All external surfaces of the cooler will be scanned including 
the top, sides, and bottom. 

8) If the exposure rate at the surface of any cooler exceeds 0.5 mR/hour @ contact, 
the cooler will be repacked with additional packing material and/or the samples 
bottles will be further segregated so that more highly contaminated samples are 
placed into separate coolers. If the surface activity still exceeds 0.5 mR/hour @ 
contact, the cooler will not be shipped and the Radiation Safety Officer will be 
consulted for assistance. 



The Draft Construction Quality Control Plan (CQCP) was submitted to 
the U.S. Army Corps of Engineers (USACE) for review as a separate 

submittal. The Final CQCP will be issued later following the resolution 
of all USACE comments. 
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L-l LIST OF ACRONYMS AND ABBREVIATIONS 

ACP Access Control Point 
AHA Activity Hazard Analysis 
ALARA As Low As Reasonably Achievable 

CDQMP 
CERCLA 
CFR 
CHP 
CM 
cpm 
CQCP 

Chemical Data Quality Management Plan 
Comprehensive Environmental Response, Compensation and Liability Act 
Code of Federal Regulations 
Certified Health Physicist 
Certified Industrial Hygienist 
counts per minute 
Contractor Quality Control Plan 

DAC 
dpm 

Derived Air Concentration 
disintegrations per minute 

FMSS 
FUSRAP 

FUSRAP Maywood Superfund Site 
Formerly Utilized Sites Remedial Action Program 

‘u 

GEPP 
GFCI 

HWP 

General Environmental Protection Plan 
Ground Fault Circuit Interrupter 

Hazardous Work Permit 

LEL Lower Explosive Limit 

uCi 
MISS 

microcurie 
Maywood Interim Storage Site 

NCP 
NJDEP 

National Oil and Hazardous Substances Contingency Plan 
New Jersey Department of Environmental Protection 

OSHA Occupational Safety and Health Administration 

PCB 
pCi 
PEL 
PPE 

polychlorinated biphenyl 
picocurie 
Permissible Exposure Limit 
personal protective equipment 

RMA 

RSO 

Radioactive Materials Area 
Radiation Protection Technician 
Radiation Safety Officer 

L-l SHP Safety and Health Plan 
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SOP Standard Operating Procedure 
SSERC Site-Specific Environmental Restoration Contract 
SSHO Site Safety and Health Officer 
SSHP Site Safety and Health Plan 
svoc Semivolatile Organic Compound 

TLD Thermoluminescent Dosimeter 

USACE 
USEPA 

U.S. Army Corps of Engineers 
U.S. Environmental Protection Agency 

voc Volatile Organic Compound 
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1.0 INTRODUCTION 

The United States Army Corps of Engineers (USACE), under Site-Specific Environmental 
Restoration Contract (SSERC) No. DACW41-99-D-9001, has contracted Stone & Webster 
Environmental Technology & Services (Stone & Webster), a division of Stone & Webster 
Engineering Corporation, to perform remediation of the FUSRAP Maywood Superfund Site 
(FMSS), in Maywood, Lodi, and Rochelle Park, New Jersey (Figure l-l). As discussed in the 
Pilot Demonstration Work Plan Overview in Volume 1, gravel separation and radiological soil 
sorting technologies offer promise in substantially reducing the volume of soil requiring disposal 
as radioactive waste. Technologies which result in permanent and significant volume reduction 
are a statutory preference under the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA) and the National Oil and Hazardous Substances Contingency Plan 
(NCP). A pilot study, involving the demonstration of these technologies utilizing two separate 
processing systems, is proposed to be carried out at the Maywood Interim Storage Site (MISS) to 
further evaluate the viability of full-scale implementation of the technologies at the FMSS. 

Not to Scale 

Newark 0 

1 Bergen County 

Location of the Site 

Figure l-l: Site Location MaD 
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This pilot demonstration will be used to assess the operational, technical and economic 
feasibility of applying particle separation and radiological sorting to the soils at the FMSS. The 
primary objectives of the pilot demonstration are to: 

9 Determine the applicability of gravel separation of the FMSS site soils for the purpose of 
achieving volume reduction and remediation cost savings. 

9 Determine the applicability of radiological sorting of the FMSS site soils for the purpose of 
achieving volume reduction and remediation cost savings. 

The secondary objective of the pilot demonstration is to quantify or qualify the benefits of 
employing soil processing technology at the FMSS for the purposes of volume reduction of 
radiologically contaminated soils. The benefits, which are statutory, economic, and community 
oriented, may include: 

9 

9 

9 
9 

c 9 

9 

Utilizing soil processing technologies during the remedial action, pursuant to CERCLA’s 
preference for treatment, and satisfying the mandate of the NCP that technologies be 
evaluated as remedial options; 
Satisfying the preference of CERCLA and the NCP that selected remedies reduce the volume 
of contaminants, pollutants or hazardous substances through treatment; 
Reducing the number of trucks hauling material on local roads; 
Potential time savings by preventing an overburdening of transportation routes; 
Utilizing technology that allows bulk excavation thereby reducing the amount of time 
individual property owners are impacted by remediation; 
Cost savings from potentially reducing the volume of material requiring off-site disposal or 
that must go to more expensive disposal facilities capable of handling higher level 
radiologically contaminated material; 

9 Cost savings through reducing the volume of fill material required from off-site sources. 

The technologies selected and the configuration of the demonstration are based on the 
recognition that the bulk of the soils at Maywood are not uniformly contaminated. Rather, the 
radiologically contaminated soil is likely surrounded by soil that is “clean” (below criteria). It is 
also recognized that the radiological contamination is concentrated in the finer fractions of the 
soil mass. These principles were demonstrated in the Engineering Test Pits at MISS Program 
(see Volume 5). Physical separation of the coarse fraction (greater than 3/8 inch diameter) from 
the soil mass will result in a soil volume reduction that will be proportional to the percentage of 
coarse material. A radiological sort of the material which is less than 3/8 inch diameter will 
then create two streams: above criteria and below criteria. The criteria used in the radiological 
sort will be based on either reuse or disposal requirements. 

This Safety and Health Plan (SHP) describes the safety and health guidelines developed to 
protect onsite personnel, visitors, and the public from physical harm and exposure to hazardous 
materials during the project activities at the FMSS during the pilot demonstration. This SHP is 
prepared in accordance with the standards established by the United States Occupational Safety 

k-l 
and Health Administration (OSHA) for regulated sites. Specifically, this SHP complies with the 
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b appropriate standards contained in 29 CFR 1910.120 and 29 CFR 1926.65 Hazardous Waste 
Operations and Emergency Response, 10 CFR 20 Standards for Protection Against Radiation, 
and The U.S. Army Corps of Engineers (USACE) (1996), Safety and Health Requirements 
Manual, EM 385-l-l. The safety and health measures presented herein are in effect for the 
duration of the project. 

This document must be used in conjunction with the General Site Safety and Health Plan (SSHP) 
and is intended for field use by Stone &Webster personnel, subcontractors, the USACE, and 
visitors. Only those sections where additional information pertaining to the pilot demonstration 
has been added to the information contained in the General SSHP are included in this document. 
All project personnel are required to abide by these measures. Where not specifically mentioned, 
all project personnel are required to comply with the applicable regulations contained in 29 CFR 
1910,29 CFR 1926,lO CFR 20, and the USACE (1996), Safety andHeaZth Requirements 
Manual, EM 385-I-1, while conducting this work. The procedures and guidelines contained 
herein are based upon the best available information at the time of the plan’s preparation and 
apply only to the pilot demonstration activities. Specific requirements may be revised if new 
information is received or site conditions change. Any revisions to this SHP will be made with 
the knowledge and concurrence of both Stone &Webster and the USACE. Any work that is not 
specifically covered by the SSHP will be coordinated with the Maywood Site Safety and Health 
Officer (SSHO)/Radiation Safety Officer (RSO) and will be conducted under a Hazardous Work 
Permit (HWP). The SHP and the general SSHP have precedence over the safety and health 
programs of all vendors or subcontractors. Vendor safety and health documentation is provided 
in Attachments A and B of the Pilot Plant Operation Plan (Volume 3). 

This SHP is one plan within the Pilot Demonstration Work Plan. Since this plan is intended to 
be a “stand alone” document, essential information from other plans is repeated. For specific 
details regarding the pilot demonstration, the reader is directed to the appropriate plan. The Pilot 
Demonstration Work Plan is comprised of the following volumes: 
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Pilot Demonstration Work Plan Outline 

Volume Section/Title Description 

1 Overview Provides description and justification for overall 
effort. Provides a summary of the work plan and 
road map to associated volumes. Presents the 
elements of the Pilot Demonstration Report. 

2 Soil Acquisition Work Plan Provides design and detailed drawings for the host 
and Pilot Plant Pad Design site pad. Provides description, drawings and staging 

for the soil acquisition effort, including excavation 
stabilization plan and procedures. 

Processed Material Soil Evaluates the potential for reusing soil on the 
Reuse Evaluation Plan FMSS. Soil reuse is not proposed for the pilot 

demonstration. 
3 Pilot Plant Operation Plan Contains technical details and operational 

procedures for the pilot plant. 
Attachment A: Gravel This information, supplied by the gravel separation 
Separation System system vendor, provides equipment mobilization, 

safety and health, system operation and 
maintenance information. 

Attachment B: Radiological This information, supplied by the radiological 
Sorting System sorting system vendor provides equipment 

mobilization, safety and health, system operation 
and maintenance information. 

4 Sampling and Analysis Plan The SAP implements the project Chemical Data 
Quality Management Plan (CDQMP), and provides 
the details on frequency, parameters, and locations 
for all sampling under the pilot demonstration. 
This includes the soil acquisition, pilot plant 
operation, and final survey of the soil acquisition 
area. 

Construction Quality Control This plan details how the project Contractor Quality 
Plan Control Plan (CQCP) will be implemented on this 

task. 
Safety and Health Plan This plan implements the project Site Safety and 

Health Plan and provides the task-specific safety 
and health considerations. 

5 Results of Engineering Test This volume reports the results of the Engineering 
Pits Program at MISS Test Pits at MISS program, which was performed 

as a precursor to the pilot demonstration. 
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b 2.0 STAFF ORGANIZATION AND RESPONSIBILITIES 

2.1 Site Safety and Health Officer / Project CIH 

The SSHO for the pilot demonstration will be Shawn Andrews. The SSHO will perform portions 
of the pilot demonstration orientation training, coordinate all safety-training activities, and 
maintain the training records and certifications. The SSHO will perform and/or provide 
oversight to all air monitoring performed during the course of the pilot demonstration activities. 
The Project Certified Jndustrial Hygienist (CM), James Skrabak or his designee, will be onsite 
during start-up operations and periodically throughout pilot operations to ensure compliance with 
all aspects of the SSHP and this SHP. 

2.2 Site Radiation Safety Officer / Project CHP 

The RSO for the pilot demonstration activities will be Eric Laning. The RSO is responsible for 
ensuring that the Radiation Protection Program is properly implemented. The Project Certified 
Health Physicist (CHP), Alan Fellman or his designee, will be onsite during start-up operations 
and periodically throughout pilot demonstration operations to ensure compliance with all aspects 
of the SSHP and this SHP. 
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L-A 3.0 ACCIDENT PREVENTION PLAN 

3.1 Scope of Work 

Stone & Webster will be performing the following activities as part of the pilot demonstration: 

1. 
2. 

3. 
4. 
5. 
6. 

7. 
8. 

Mobilize personnel, equipment, and materials; 
Install temporary facilities, such as supplementary utilities and equipment 
decontamination facility; 
Prepare work areas (install geotextile liner, crushed stone, fencing, signage, etc.); 
Excavate soil and perform sampling. 
Conduct gravel separation and gravel rinse. 
Sort soil into below and above criteria waste streams using a radiological sorting 
system. 
Assay process streams. 
Replace soil and perform area restoration (backfill). 

3.2 Activity Hazard Analysis (AHA) 

An AHA identifies potential safety, health, and environmental hazards associated with specific 
tasks and provides protective measures for personnel, the community, and the environment. 

Appendix A of this SHP contains the AHAs covering pilot demonstration activities. AHAs will 
be utilized in the development of the HWPs. AHAs will also be prepared and/or revised when 
new tasks are added, job situations change, or when it becomes necessary to alter safety 
requirements. Work will not proceed on a particular task/work area until the AHA has been 
approved and site personnel briefed. 
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b 4.0 PROJECT HAZARDS AND HAZARD CONTROL MEASURES 

There are numerous radiological, chemical, physical, and environmental hazards potentially 
present at the FMSS project. These hazards, if not properly controlled, can cause harm to project 
personnel, visitors, and the public. This SHP is designed to address hazards associated with the 
performance of the pilot demonstration. All remediation project work activities and each 
element of the Radiation Protection Program shall be specifically defined and implemented using 
written procedures and instructions. The anticipated hazards of the pilot demonstration activities 
and the recommended control measures are presented in this section. The pilot demonstration As 
Low As Reasonably Achievable (ALARA) goal for exposure to any individual has been set at 20 
mrem/yr. A summary of known radiological and chemical contaminants in the vicinity of the 
pilot demonstration activities is provided in Table 4.1 of the General SSHP. Hazards and Hazard 
Control Measures are detailed in the AHA included in this plan. An HWP is required for all work 
within radiological areas. Radiological surveys will be conducted at the frequencies described in 
Standard Operating Procedure (SOP) FMSS 805. 
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i/ 5.0 PERSONNEL PROTECTIVE EQUIPMENT 

5.1 Activity-Specific Levels of Protection 

The required level of personal protection is specific to the pilot demonstration activity being 
conducted. Based on the available information reviewed at the time of the generation of this 
SHP, the activities being performed, and the projected engineering/administrative controls, the 
initial levels of personal protective equipment (PPE) have been established as shown in Table 5- 
1. 

As site activities progress, levels of PPE are subject to change or to modification. Additional site 
information, actual site conditions, or site monitoring (real-time and time-integrated) will be used 
to confkn or adjust the selected levels of PPE as authorized by the Project CM with concurrence 
from the RSOKHP. This can occur when action levels or exposure limits are reached, when 
exposure levels are confirmed below action levels for PPE in use, or when the need arises to 
increase the levels of protection for site personnel (see Table 5-l). Levels of PPE will not be 
downgraded without prior approval from the Project CIH. 
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danagement 
dobilization (Including pilot 
lemonstration systems set up) 
nstall temporary facilities 
‘repare work area/unload and set 
Ip gravel rinsing and sorting 
quipment 
Zxcavate and remove 
tontaminated soils 

Personal Protective E 

D 
D Modified D 

Modified Level D Level C 

Modified D 

Table 5-l 
lioment. Monitorine. and Action Level Summarv 

None 

None 
None 
None 

None 
None 

None 1 None 1 None 
None None 

Yes R‘W 
radon, 
CGVOz, 
Dust 

None 

AT EXCAVATION: 
1 mg/m’ dust, 

5 ppm VOC or per 
OSHA Standard, 

2 50% of a DAC, 10 CPR 
20 App. B Table 1, Col. 3. 

Th-232 t5E-13 pCi/ml 
Ra-226 21.5E-10 &i/ml 
U-238 >lE-I 1 &/ml 

None 
None 

None 
None 

AT EXCAVATION: 
10 ppm VOC, 
4 mg/m3 dust 
>lO% LEL, 
< 20% 02 

AT SITE PERIMETER: 
0.05 mg/m3 dust 

2 0.5 pCi/L (radon) 
Adjusted lOCFR20 App. B 

Table 2, Cal. 1. 
Concentrations 

(see $8.1.3 of General 
SSHP) 

Th-232 >1.2E-i5 ~Ci/ml 
Ra-226 2 1 .RE- 13 FCilml 
U-238 2 1.2E-14 pCi/ml 

See also GEPP 

Dust suppression 
measures will be 
implemented, if 
not successful 

after 30 minutes, 
then stop work, 

evacuate 
nonessential 
personnel, 

upgrade PPE and 
continue dust 
suppression. 
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Radiological Sorting System 

i- i 

Table 5-l 
Personal Protective Equipment, Monitoring, and Action Level Summary 

Gravel Separation System Modified Level D Level C 

Dry Material Handling 

Area restoration 
Equipment decontamination 
Demobilization 

See Excavate and 
remove contaminated 

soils above 
D 

Modified D 
D 

Modified D None 
C No 

Modified D None I 

.: : : 

.:...:. .A.: ‘: t:: 
:.;.... .: 

orlljg’;,‘;::~’ 

:.::..::.::: :.... ;. 
.:..: :..:.::. 

:.: 
- 
::.Qth(&i’i 

Y:.. :.. :. 

RD, 

radon, 
CGI/O,. 
Dust 

None 
None 
None 

5 ppm or per 
OSHA Standard, 

2 50% of a DAC, 10 CFR 
20 App. B Table 1, Col. 3, 
Th-232 25E- 13 @i/ml 

Ra-226 21 SE-10 pCi/ml 
U-238 >lE-11 pCi/ml 

None 
Pressure washing 

None 

AT SYSTEM: 
10 mm, 

4 mg/m3 dust 
>10% LEL, 
< 20% 02 

AT RMA PERIMETER: 
0.05 mg/m3 dust 

2 0.5 pCi/L (radon) 
4djusted lOCFR20 App. B 

Table 2, Col. 1. 
Concentrations 

(see $8.1.3 of General 
SSHP) 

Th-232 >1.2E-15 @i/ml 
Ra-226 >l.SE-13 pCi/ml 
U-238 2 1.2E-14 pCi/ml 

See also GEPP 

None 
NA 
NA 

:./..:::.. :.. . ...: ....: ..: 

Dust suonression 
measures will be 
implemented, if 
not successful 

after 30 minutes, 
then stop work, 

evacuate 
nonessential 
personnel, 

upgrade PPE and 
continue dust 
suppression 

Action Levels: 
. Action Level using PID/FID bawd on benzene exposure limits. Benzene will be confvmed with a detector tube. 
. Action Level using real-time aerosol monitor (dust) is based on combining the potential constituent contaminants found at their highest concentration and formulating a mixture PEL with a safety 

factor of 1 (see calculation sheet in General SSHP Appendix H). 
. PID moniloring (if used) will be conducted with an 11.7-eV lamp calibrated to isobutylene. The benzene response is 0.7. 
. If airborne contamination exceeds 50 percent of the applicable derived air concentration (DAC) (10 CFR 20 Appendix B, Table 1, Column 3). then the area shall be posled as an Airborne 

Radioactivity Area. 
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Frequency and duration of air monitoring: 
. PID/PID will be used daily when intrusive activities are in progress and/or when strange odors are present. 

the SSHO. 
The duration of PID/FID use will generally be at least 5 minutes or as determined by 

. Monitoring for radiation shall be in accordance with section 8.0 - 8.1.4 of the General SSHP. 

. Dust monitors (TSI DustTrak)will be used daily and continuous monitoring will be conducted when dry material handling is in progress. The duration of dust monitor use will be for as long as 
activity is in progress. 

. CGl/O,/CO meter will be used at least once daily. The duration of CGI/O,/CO meter use will generally be at least 5 minutes or as determined by the SSHO. 

STOP WORK CONDITIONS 

Any fluid phase or groundwater seepage is encountered ; 

Any drums, or other potential waste containers are encountered, 

Distinct changes of material are encountered; or 

The inspecting Stone & Webster representative 
directs the operator to cease digging. 

Excavation shall resume upon authorization of the 
Stone & Webster Field Operations Leader 
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ii 6.0 SITE CONTROL AND WORK ZONES 

The purpose of site control is to minimize potential radiological and chemical exposures to 
workers, protect the public from the hazards of site activities, and prevent vandalism. The work 
areas that pose radiological, chemical, and physical hazards to personnel may be regarded as 
regulated or restricted. To prevent both exposure to unprotected personnel and migration of 
contamination from tracking by personnel or equipment, work areas known to contain 
radioactive and/or chemical contamination will be clearly identified. See Figure 1 l-l for the 
location of control and work zones. 

6.1 Radioactive Materials Area 

The Radioactive Materials Area (RMA) is, in general, the area where radiological, chemical, 
physical, or other hazards occur/exist during project work. All employees are required to follow 
established procedures, such as wearing the proper PPE, when working in these areas. The 
perimeter of the pilot demonstration RMA will be surrounded by yellow and magenta rope and 
orange construction fencing. It will be posted as a “Radioactive Materials Area.” An entry log 
is kept daily that records the time of entry and exit from the RMA for each person. Unauthorized 
personnel will not be allowed in the RMA. 

6.2 Access Control Point 

-.i Access and egress to the RMA will be through the Access Control Point (ACP). All personnel 
and small equipment entering or leaving the RMA will pass through the ACP in order to prevent 
cross-contamination and to allow for accountability. PPE will be removed at the ACP, cleaned, 
and properly stored or disposed of. Drums for handling radioactively contaminated trash and 
reusable PPE will be maintained in the ACP. Each drum will be labeled as to the appropriate 
contents of the drum. All water generated from equipment and personal decontamination will be 
contained onsite and disposed of in an appropriate manner. 

At each ACP, appropriate monitoring equipment, such as an alpha scintillation detector, will be 
available for personnel to frisk themselves for the presence of radioactive contamination prior to 
their leaving the ACP. Note: If site background radiation precludes performing a frisk, that is the 
instrument background is high, the frisking station can be moved from the ACP to a low 
background area. In this case, the ACP should be extended to a low background area. If 
personnel are found to be contaminated, they shall not leave the ACP until decontaminated. 

For large equipment, an equivalent ACP will be designated where the equipment will be 
monitored by a Radiation Protection Technician (RPT) for radioactive contamination and 
decontaminated as required, prior to leaving the Contaminated Area. For large equipment the 
ACP will include a decontamination pad. The eyewash station will be located at the RMA/ACP 
boundary. 
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L-l 6.3 Support Area 

The Support Area, will be the area outside the RMA, and the ACP. The Support Area is used for 
staging of materials, parking of vehicles, office facilities, sanitation facilities, and receipt of 
deliveries. Eating, drinking, and smoking will be allowed only in this area. 

6.4 Emergency Entry and Exit 

In the event an emergency entry is required, emergency responders will be escorted. Training is 
not required unless the responder makes several site visits for the purpose of training or other 
none emergency events. Emergency response takes precedence over decontamination, if serious 
illness or injury is involved. 

During an emergency, personnel will evacuate to the MISS assembly point closest to the pilot 
demonstration. (Refer to Figure 1 l-l). If conditions such as wind direction or physical hazards 
do not allow access to the prescribed evacuation routes, personnel are to evacuate by the safest 
means available. If possible, personnel should doff their PPE in the ACP when leaving the area. 
However, if this is not possible, personnel should remove their foot protection (e.g., shoe covers 
or booties) and exit to the rally point. At the rally point, the remaining PPE can be doffed and 
personnel frisked for contamination. Additional emergency procedures can be found in Section 
11. 

c 6.5 Hazardous Work Permit 

HWPs will be used for the administrative control of work activities within various properties of 
the FMSS that have or potentially have radiological and/or safety and health hazards present. 
HWPs are used to summarize the radiation protection and industrial hygiene controls established 
as part of AHA process and are detailed enough to deal with changing (or potentially changing ) 
conditions expected during the course of the work. The Project Superintendent, SSHO or RSO 
will initiate the HWP. The site RSO will review and approve HWPs. For HWPs which involve 
chemical or other safety and health hazards the SSHO will also approve the HWP. The RSO will 
be responsible for implementation of the HWP. The RSO may delegate this responsibility to 
Radiation Protection Technicians (RPTs). The RSO will track implementation and completion 
of the HWP. 

6.6 Posting Site 

Stone & Webster will designate work zones at the FMSS project as restricted areas. Access to 
these areas will be limited for the purpose of protecting individuals against undue risks from 
exposure to radiation and radioactive materials. These areas and materials within these areas may 
be posted as required by 10 CFR 20 Subpart J, specifically 1901, Caution Signs, 1902, Posting 
Requirements, and 1904, Labeling of Containers. Work areas where radioactively contaminated 
soils are being excavated, stored, washed, sorted or loaded for transport or disposal will be 
posted as “Caution, Radioactive Material(s)“. Surface contamination criteria for the site is 

‘d divided into two categories; removable and average (total of removable and fixed). The 
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removable limit is 200 dpm/l 00 cm2; The average limit is 1000 dpm/l 00 cm2 (see Table 6- 1). 
Although each of the three site contaminants have separate surface criteria, the Thorium 232 
limit is recognized since it is the predominant isotope. Any area with removable surface 
radioactivity exceeding the removable limit referenced above will also be posted as a 
“Contaminated Area.” If airborne contamination exceeds 50 percent of the applicable derived air 
concentration (DAC) or if exposure reaches 12 DAC hours per week (10 CFR 20 Appendix B, 
Table 1, Column 3), the area shall be posted as an “Airborne Radioactivity Area.” The 
concentrations for Ra-226, Th-232 and U-238 are lSE-10,5E-13 and lE-11 @/ml 
respectively. Areas where radioactive materials are stored or used shall be posted as a 
Radioactive Materials Area. Drummed PPE or other radioactively contaminated materials will 
be labeled as required in 10 CFR 20.1904. 

TABLET-1 
Pilot Demonstration 

Acceptable Surface Contamination Levels 
(EM 385-l-80 Table 6-4) 

ecay modes other than alpha 
emission or spontaneous fission) 

a Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for 
alpha- and beta-gamma-emitting nuclides should apply independently. 
b As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as 
determined by correcting the counts per minute observed by an appropriate detector for background, efficiency, and 
geometric factors associated with the instrumentation. 
c Measurements of average contaminant should not be averaged over more than 1 square meter. For objects of 
less surface area, the average should be derived for each object. (Note: Measurements of average contaminants shall 
be the sum of fixed plus removable contamination.) 
d The maximum contaminated level applies to an area of not more than 100 cm’. (Note: Measurements of 
maximum contaminants shah be the sum of fixed plus removable contamination.) 
e The amount of removable radioactive material per 100 cm’ of surface area should be determined by wiping that 
area with dry filter or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive 
material on the wipe with an appropriate instrument of known efticiency. When removable contamination on 
objects of less surface area is determined, the pertinent levels should be reduced proportionally and the entire 
surface should be wiped. 
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i/ 7.0 CONTAMINATION CONTROL/DECONTAMINATION 

7.1 Dust Control 

All excavations, embankments, stockpiles, access and haul roads, waste areas, and other work 
areas will be maintained with no visible dust. Surfaces and stockpiles that could produce 
fugitive dust will be watered at intervals as necessary. 

Continuous dust monitoring will be implemented. Dust monitoring will be performed in both the 
immediate work area and along the site perimeter using a “real-time” aerosol monitor. 
Correlations between dust and the various radiological and chemical contaminants have been 
pre-established. Stop-work values have also been established for both the work area and site 
perimeter. They are: 

Work Area > 4mg/m3 
Perimeter > 0.05 mg/m3 
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L./ 8.0 AIR MONITORING PROGRAM 

The following air monitoring will be performed during the pilot demonstration: 

8.1 Radiological 

8.1.1 Personnel 

Personnel exposures will be monitored using lapel air samplers. Lapel air samples will be 
collected at the end of each work shift, or upon completion of a specific task. Lapel air samples 
will be screened on site for gross alpha/beta activity using a low background counting system 
equipped with a gas flow proportional detector. Samples exceeding the minimum detectable 
activity of the screening instrument will be sent to an off site laboratory for analysis by alpha 
spectroscopy. Results of the alpha spectroscopy analyses will be used to assign personnel 
exposures when compared to the DAC values outlined in 10 CFR 20 Appendix B, Table 1, 
Column 3 

8.1.2 Work Area 

At a minimum, four (4) low volume air samplers will be strategically placed within the work 
area to assess airborne radioactivity as it pertains to radiological posting. These samplers will be 
placed downwind of suspected airborne generating components when practical. The samples will 

u be collected at the end of each work shift. These air samples will be analyzed on site for gross 
alpha/beta activity using a low background counting system equipped with a gas flow 
proportional detector. Results of these samples will be compared to the DAC values outlined in 
10 CFR 20 Appendix B, Table 1, Column 3 

8.1.3 Perimeter 

At a minimum, four (4) low volume air samples will be placed around the site perimeter to assess 
airborne radioactivity as it pertains to off site release. These air samples will be collected twice 
per week. These air samples will be screened on site for gross alpha/beta activity using a low 
background counting system equipped with a gas flow proportional detector. Samples exceeding 
the minimum detectable activity of the screening instrument will be sent to an off site laboratory 
for analysis by alpha spectroscopy. Results of these samples will be compared to the DAC values 
outlined in 10 CFR 20 Appendix B, Table 2, Column 1. 

8.2 Industrial Hygiene 

In addition to the dust monitoring discussed in Section 7.0, air monitoring for volatile organics, 
lower explosive limit, oxygen, carbon monoxide, and hydrogen sulfide will be performed 
throughout the excavation process and intermittently during processing of the material. This 
monitoring will be accomplished using a real-time combination PID/4-GAS meter. 
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ij 9.0 TRAINING REQUiFtEMENT 

No task specific changes. General SSHP applies. 
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L-l 10.0 MEDICAL SURVEILLANCE 

No task specific changes. General SSHP applies. 
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L 11.0 EMERGENCY RESPONSE PLAN AND CONTINGENCY PROCEDURES 

11.1 Fire Control 

A lo-A:B:C fire extinguisher will be kept at the field office, on all heavy machinery and at the 
pilot demonstration RMAs, at a minimum. In the event of a fire or explosion at the site, the 
following actions will be implemented: 

> Evacuate all personnel to a safe location upwind or crosswind of the incident. Contact the 
Project Superintendent and SSHO. 

> If personnel are present who have had training in the use of tire extinguishers, use available 
fire extinguishers to extinguish fires in their incipient stages. 

> Alert the local hospital of the possibility of fire victims, as appropriate. 

> Document the incident in the field logbook and follow the procedures for incident reporting 
in General SSHP Section 12.4. 

11.2 Site Evacuation Procedures 

‘i-2 
In the event that site evacuation is required, an air horn will be sounded. Air horns will be 
located in the site office trailer, each active work area, and on all heavy equipment. The 
evacuation signals are as follows: 

1 short blast = radiological emergency 
2 short blasts = chemical emergency 
3 short blasts = fire emergency 
The appropriate signal is repeated every minute. 

In the event of an emergency at the Stepan Chemical Company, FMSS personnel will be 
notified by telephone. The above evacuation signals would then be used. Radio 
communication may also be used to alert site workers and provide special instructions. Refer 
to Figure 1 1 - 1 for evacuation routes. 

Personnel working in the RMA or ACP will immediately make their way to the designated area 
(the existing assembly point in the MISS) at the support trailer area for a “head count.” 
Depending on the severity of the event and allowable time, personnel exiting the RMA and 
ACP may be instructed to forego or modify decontamination procedures. 

Personnel in the Restricted Area will immediately report to the designated area for a “head 
count” and further instructions. The Project Superintendent and the SSHO will remain in 
contact to ensure that evacuation procedures are properly executed. If the office is 
inaccessible, personnel will evacuate to a designated upwind location and perform a “head 

b count.” 
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Situations requiring evacuation may include unusually severe weather conditions, fires, or 
significant chemical spills or releases. In the event of project evacuation, the USACE and the 
Maywood Fire Department will be notified immediately. A site emergency map that delineates 
evacuation routes, emergency air horn locations, first aid kit locations, rally point, and RMA 
perimeters is included in Figure 1 l-l. Exact locations of RMA perimeters, ACPs and 
emergency equipment may be modified by the SSHO. In the event changes are made, the site 
emergency map will be updated by the SSHO in the field and project personnel will be 
notified. 

11.3 Hospital Information 

The local hospital in the FMSS area is: 

Hackensack University Medical Center 
30 Prospect Avenue 
Hackensack, NJ 
201-996-2000 

The hospital is within 3 miles of the USACE trailer complex at the MISS, adjacent to the 
Stepan Chemical Company in Maywood. To drive from the MISS trailer complex to 
Hackensack University Medical Center one exits the site on West Hunter Ave. At the 
intersection with Maywood Avenue, turn right and follow Maywood Avenue south to its 
intersection with Essex Street. Turn left on to Essex Street and travel east over Summit 
Avenue to Prospect Avenue in Hackensack. At Prospect Avenue turn left. The hospital is 
located at 30 Prospect Avenue in Hackensack. Detailed directions from each of the 
commercial properties are included with Figure 11-2. 
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1 Figure 11-2 1 

Maywood Properties 
Hospital Route Map 
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Table 11-l 
PILOT DEMONSTRATION 

EMERGENCY PHONE LIST 

Name 
Fire/Police/Rescue Unit (Ambulance) 

Hackensack University Medical Center 

Poison Control Center 

National Response Center 

Jay Green (Project Manager) 

Ron Edwards (V.P. of Corporate Safety) 

SSHO - Shawn Andrews 

Kevin Donnelly (Project Environmental Engineer) 

RSO -Eric Laning* 

CHP - Alan Fellman* 

CIH - James Skrabak* 

Mary MuIphy* 
Garden State Underground Plant Location Service (buried utilities) 

Occupational Physician Dr. Marino 

Contracting Officer Representative (USACE) - D. Lee 

* Designates individuals to be notified in the event of an emergency 

Telephone Numbers 
911 

201-996-2000 

800-366-8888 

800-424-8802 

Site (201-226-6601) 

Home (201493-7840) 

Work (617-589-5854) 

Home (508-747-5111) 

Pager (800-358-6786) 

Site (201-226-6634) 

Home (973-249-9933) 

Cell. (201-481-5996) 

Site (201-226-6620) 

Cell. (201-819-6867) 

Site (201-226-6630) 

Home (973-815-1992) 

Cell. (201-481-5993) 

Office (301-435-7953) 

Cell. (301-674-7447) 

Office (617-589-1379) 

816-983-3907 

l-800-272-1000 

201-836-7664 

201-226-6602 
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‘L 12. LOGS, REPORTS, AND RECORD KEEPING 

No task specific changes. General SSHP applies. 
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ACTIVITY HAZARD ANALYSIS 
Activity: Pilot Demonstration: General Conditions 
Reviewed by/date: Dirk Decker, CIH 2/25/00 Reviewed by/date: Alan Fellman, CHP 2/25/00 

~~~~~~~~~~~~~~~~~ 

Travel to/at project site Operation of motor vehicles and trucks 

1 Trucks/trailers I . 

i~~~~ : . . . . . . . . . . . . . 
All site personnel operating motor vehicles at the pilot 
demonstration shall comply with all federal, state, and 
local traffic regulations. Personnel shall only use vehicles 
that are in good condition and safe to operate. Personnel 
shall inspect vehicles routinely used at pilot demonstration 

a weekly basis and submit the inspection 
i:cumentation to the SSHO. 

All personnel shall drive defensively and wear seatbelts 
while vehicles are in motion. 

All personnel will comply with approved site speed limits: 
10 mph maximum; 5 mph when other traffic is present, or 
conditions warrant. 

Backing of vehicles shall be avoided when possible. Extra 
care shall be taken to back vehicles when unavoidable. 
When parking vehicles into head-in parking spaces, 
vehicles shall be backed into the space whenever possible. 
Before backing a vehicle that has been parked, the driver 
shall physically walk to the back of the vehicle to observe 
the area before entering the vehicle. Spotters shall be used 
to back vehicles whenever oossible. 

Recommend defensive driving 
Licensed vehicle operators 
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Unload equipment and set up gravel 
separation and radiological sorting 
equipment 

Unfamiliarity with: site, general site hazards, 
project safety rules, chain of command, 
emergency procedures 

Heavy lifting/strains, sprains 

Use of mechanical equipment 

All personnel shall attend the site orientation training. 

No individual employee is permitted to lift any object that 
weighs over 60 pounds. Proper lifting techniques shall be 
used. Multiple employees or the use of mechanical lifting 
devices are required for lifting objects over the 60-pound 
limit. 

Only qualified personnel shall be permitted to operate 
equipment. Forklifts and mechanical equipment shall be 
inspected daily. Deficiencies in equipment shall be noted 
on the inspection form. Equipment found to be unsafe 
shall not be used. 

All equipment shall be operated at safe speeds and in a 
safe manner. Equipment operators shall wear safety belts 
and hearing protection. 

Ground personnel shall not position themselves between 
equipment and stationary objects and shall only approach 
equipment after a signal from the operator. Personnel shall 
maintain eye contact with the operator when approaching 
equipment. Personnel are prohibited from entering the 
swing radius of moving booms. Equipment load capacities 
shall not be exceeded. 

Personnel shall ensure all mechanical guards are in place 
and functioning properly. All equipment shall be shut 
down with energies dissipated prior to performing 
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maintenance activities - lock out/tag out procedures may 
apply. Only qualified mechanics shall work on or repair 
heavy equipment. 

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~:~~~~~~~~~:~ 
Forklifts/heavy equipment Site inspections (daily) Site orientation; Forklift operation; Qualified operators; 
Level D PPE Forklifts/heavy equipment (daily) Lifting/back safety 
Slings, chains, ropes 
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~~ 

Mobilization of crane 

Set-up and operation of crane 

Use of rigging 

Overhead 

Slips, trips, falls 

The crane operator shall have had a physical examination 
in the last year. Only qualified personnel shall be 
permitted to operate the crane. The crane shall have had a 
periodic inspection, a preoperational inspection and must 
be inspected prior to each critical lift in compliance with 
EM 385-l-l. The crane operator shall ensure all 
mechanical guards are in place and functioning properly. 
All equipment must be shut down and energies dissipated 
and locked/tagged out prior to performing maintenance 
activities. Only qualified mechanics may repair the crane. 
All required tests are to be completed after crane 
maintenance. Personnel are prohibited from standing or 
working under the boom. 

A lift plan shall be completed for each critical lift. It shall 
be adressed as part of the HWP. The operator shall direct 
all set-up and lifting operations. A tag line shall be used. 

Rigging shall be inspected before each use. Deficiencies 
shall be noted on the inspection form. Rigging found to be 
unsafe shall not be used and shall be tagged and taken out 
of service. 

Equipment operators must remain aware of overhead 
power lines and maintain safe clearances - use spotters 
when necessary. Personnel shall never Stand under 
suspended loads. 

Keep work areas clear and maintain housekeeping. 
Personnel shall not jump from equipment or elevated 
surfaces. Unloaded equipment and materials shall be 
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Level D PPE 
Slings, chains, ropes 
Fire extinguisher 
Leather gloves 
GFCI 

Hand injuries 

Electrical 

Fire 

%~~~~~~~~~~~~~~~~~ 

Site inspections (daily) 
Fire extinguisher (weekly) 
Forklifts/heavy equipment (daily) 
Slings, chains, ropes (before each use) 
Hand tools/extension cords (before each use) 

~ 

appropriately stored in an orderly fashion. 

Items to be handled shall be inspected for sharp edges 
prior to being handled. Personnel shall wear leather gloves 
when handling sharp materials. Personnel shall be aware 
of and avoid pinch point hazards. 

GFCIs shall be used on all power tools and extension 
cords. Extension cords, power tools, and lighting 
equipment shall be inspected before each use, protected 
from damage, and kept out of wet areas. 

Engines shall be shut off before refueling. A 20-pound 
ABC fire extinguisher shall be available at refueling areas. 
Smoking shall not be permitted near fueling areas. 

Site orientation 
Fire extinguisher 
Lifting/back safety 
Rigging safety 
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ACTIVITY HAZARD ANALYSIS 
Activity: Characterization of MISS during Pilot Demonstration Activities 
Reviewed by/date: Dirk Decker, CIH 2/25/00 Reviewed by/date: Alan Fellman, CHP 2/25/00 

?repare site (install geotextile, 
:rushed stone, fencing and signage) 

Underground utilities. 

Zhemical/radiological contamination. 

Heat/cold/severe weather. Follow procedures outlined in General SSHP. 

Biological. Follow procedures outlined in General SSHP. 

Underground utilities shall be located and marked prior to 
commencing fencepost installation and/or excavation 
activity. The Intrusive Activity Clearance Procedure shall 
be followed - the Pilot Demonstration Intrusive Activity 
Clearance Request form must be completed and signed by 
the SSHO. All electrical, gas, and telephone utilities are to 
be hand dug within 3 feet of utility markings. Then a 
nonmetallic probe or magnetometer will be used to 
pinpoint utilities. See Section 4.3.11. The phone numbers 
for specific utilities shall be posted by telephones. 

Should not be a problem since fencing will be installed 
outside of contaminated areas. 
When installation of fencing outside of contaminated areas 
may not be possible due to extension of contamination 
under public roads, RPTs will perform daily surveys and 
air monitoring to ensure levels are within acceptable 
levels. 
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RMA must be defined and ACP must be set up before 

Hazard warning signs 
Thermoluminescent dosimeter (TLD) 
Ratemeter w/ alpha scintillation 
detector 
PID or FID, Level C and Level D- 
Modified PPE 

beginning excavation, separation, rinsing, sorting or assay 
of contaminated soil. Initially, personnel shall wear Level- 
C PPE as required by the General SSHP and Hazardous 
Work Permit (HWP). TLDs shall be worn by personnel 
working in restricted area. Monitor for radiation upon exit 
from contaminated areas. Monitoring for chemicals shall 
be performed. Monitoring for radiation shall be performed 
by a RPT or RSO. Follow instructions given by SSHO, 
RSO, and RPT. See Table 5-1, Action Level Summary. 

Site orientation 
HAZWOPER 
Radiation worker training 
Biological hazard identification and control 
Personnel will wear PPE in accordance with General 
SSHP and HWP 
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Excavate contaminated soil 
(continued) 

Noise 

Only qualified personnel shall be permitted to operate 
equipment. Heavy equipment shall be inspected daily. 
Deficiencies in equipment shall be noted on the inspection 
form. Equipment found to be unsafe shall not be used. All 
equipment shall have backing alarms. All equipment shall 
be operated at safe speeds and in a safe manner. 
Equipment operators shall wear safety belts and hearing 
protection. 

Ground personnel shall not position themselves between 
equipment and stationary objects and only approach 
equipment after a signal from the operator. Personnel are 
prohibited from entering the swing radius of moving 
booms. 

Personnel shall ensure all mechanical guards are in place 
and functioning properly. All equipment shall be shut 
down with energies dissipated prior to performing 
maintenance activities - lock out/tag out procedures may 
apply. Only qualified mechanics shall work on or repair 
heavy equipment. 

Noise surveys shall be performed to determine the extent 
and limits of hazardous noise areas. Engineering controls 
shall be implemented where feasible. Noise in areas which 
cannot be controlled shall be posted as such and personnel 
shall wear hearing protection to reduce exposures to below 
the OSHA limits. 
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Level D and C PPE; Sound level 
meter/noise dosimeter 
Hearing protection 

Heavy equipment (daily) monitor; Fire extinguisher use; 
Fire extinguishers (weekly) Lockout/tagout procedures; Hearing conservation 
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3xcavate contaminated soil 
continued) 

Fire 

Overhead 

Excavation of soils 

Dust Visible dust shall be monitored and controlled. 

Radon See Table 5- 1, Action Level Summary. 

.,.. . . . . . . ~~~~~~~~~~8~~~~~~~~~~~~~~~~~ 

Engines shall be shut off before refueling. A 20-pound 
ABC fire extinguisher shall be available at refueling areas. 
Smoking shall not be permitted near fueling areas. 

Equipment operators must remain aware of overhead 
power lines and maintain safe clearances - use spotters 
when necessary. . 

Excavations shall be inspected by a competent person a 
minimum of once per day. Personnel shall not enter 
excavations unless protective systems such as 
sloping/benching or shoring are in place. Soils, 
equipment, and materials shall be kept at least 2 feet from 
the face of excavations. 

Smoking shall not be permitted during excavation activity. 
If a natural gas line is damaged, the operator shall 
immediately shut off equipment, evacuate the area, and 
notify the Construction Manager and the SSHO. If an 
electrical line is disturbed, the operator shall release all 
controls and remain in cab (not touching metal surfaces) 
until power is confirmed to be off. All other personnel 
shall stay away from line and equipment until power is 
confirmed to be off. 
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Confined Space Entry Excavations that are greater than 4 feet deep shall not be 
entered without obtaining a confined space entry permit 
and implementation of confined space entry procedures. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~lil~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Heavy equipment; Level C or D PPE Site inspections (daily) Site orientation 
Aerosol monitor Heavy equipment (daily) HAZWOPER 
Dust control equipment (water truck) Excavation (daily) Radiation worker training 
Construction fencing Fire Extinguishers (weekly) Qualified equipment operators; Fire extinguisher use 
Fire extinguishers Excavation competent person 

Page A-l 1 STONE & WEBSTER A& 
613OlOO 



FUSRAP Maywood Superfund Site 
Contract No. DACW 41-99-D-9001 
Final Pilot Demonstration Work Plan -Volume 4: Safety and Health Plan 

L 

~~~~ 

. . .A.. 

Gravel separation system Chemical/radiological contamination 

3ravel separation system and heavy 
:quipment operation 

L L 

~~~~~ 

RMA must be defined and ACP must be set up before 
beginning excavation, separation, and rinsing of 
contaminated soil. Sample filter cake when wet and wear 
gloves to prevent skin contact. Initially, personnel shall 
wear Level-C PPE as required by the General SSHP and 
Hazardous Work Permit (HWP). TLDs shall be worn by 
personnel working in restricted area. Monitor for radiation 
upon exit from contaminated areas. Monitoring for 
chemicals shall be performed. Monitoring for radiation 
shall be performed by a RPT or RSO. Follow instructions 
given by SSHO, RSO, and RPT. See Table 5-1, Action 
Level Summary. 

Only qualified personnel shall be permitted to operate 
equipment. Equipment shall be inspected daily. 
Deficiencies in equipment shall be noted on the inspection 
form. Equipment found to be unsafe shall not be used. All 
equipment shall have backing alarms. 

All equipment shall be operated at safe speeds and in a 
safe manner. Equipment operators shall wear safety belts 
and hearing protection. 

Ground personnel shall not position themselves between 
equipment and stationary objects and only approach 
equipment after a signal from the operator. Personnel are 
prohibited from entering the swing radius of moving 
booms. 
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Radiation monitor 
CGU02/CO meter 

Noise 

~ 
, ,A I I I * 

Site inspections (daily) 
Heavy Equipment (daily) 
Heavy Equipment decontamination (before 
leaving area) 
Excavation (daily) 

Personnel shall ensure all mechanical guards are in place 
and functioning properly. All equipment shall be shut 
down with energies dissipated prior to performing 
maintenance activities - lock out/tag out procedures may 
apply. Only qualified mechanics shall work on or repair 
heavy equipment. 

Noise surveys shall be performed to determine the extent 
and limits of hazardous noise areas. Engineering controls 
shall be implemented where feasible. Noise in areas which 
cannot be controlled shall be posted as such and personnel 
shall wear hearing protection to reduce exposures to below 
the OSHA limits. 

Site orientation 
HAZWOPER 
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L 

Overhead 

Dust 

Radon 

Slips, trips, falls 

Hand Injuries 

Electrical/Electrocution 

A<C fire extinguisher shall be available-at refueling areas. 
Smoking shall not be permitted near fueling areas. 

Equipment operators must remain aware of overhead 
power lines and maintain safe clearances - use spotters 
when necessary. 

Visible dust shall be monitored and controlled. 

See Table 5 1, Action Level Summary. 

Personnel shall be cautious when walking/working on 
slippery surfaces. Personnel lifts or scaffolding shall be 
used when access to the tops of equipment must be gained 
to clean. Fall protection shall be used when working at 
heights greater than 6 feet. Good housekeeping shall be 
maintained in decontdmination area. 

Items to be handled shall be inspected for sharp edges 
prior to being handled. Personnel shall wear leather gloves 
when handling sharp materials. Personnel shall be aware 
of and avoid pinch point hazards. 

GFCIs shall be used on all power tools, portable generators 
and extension cords, Extension cords power tools, 
generators and lighting equipment shall be inspected 
before each use, protected from damage, and kept out of 
wet areas. Only qualified electricians shall make electrical 

J 
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connections. All work shall comply with National 
Electrical Code standards. All circuit breakers must be 
labeled. Personnel shall be aware of main disconnect 
location. 

Caught between/crushed by equipment All equipment shall be shut off with positive means taken 
to prevent its operation. All dump beds on trucks shall be 
blocked if bed is cleaned in raised position. 

Radiological sorting system See hazards above for Principal Step “Gravel See controls above for Principal Step “Gravel separation 
separation system” system” 

Chemical/radiological Sample above criteria material when wet and wear gloves 
to prevent skin contact 

Physical Hazards Hydraulic oil powering the screening plant becomes hot. 
All adequate cooling time before maintenance. 
Hammer mill operation presents the potential for flying 
projectiles. No one is allowed on the deck area of the 
hammer mill until the mill is locked out and has stopped 
spinning. 
Isolate and discharge compressed air cylinders before any 
contact with the cylinders, 
Implement lockout/tagout procedures before removing 
guards which enclose rotating parts of the SGS system. 

Radiological sorting demobilization See Principal Steps “Unload Equipment” and Principal 
Hazards “Mobilization of Crane” 
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Sorting of Fines Characterization 
Sampling 

Chemical/radiological contamination. RMA must be defined and ACP must be set up before 
beginning excavation, gravel separation, or radiological 
sorting of contaminated soil. Initially, personnel shall 
wear Level-C PPE as required by the General SSHP and 
HWP. TLDs shall be worn by personnel working in 
restricted area. Monitor for radiation upon exit from 
contaminated areas. Monitoring for chemicals shall be 
performed. Monitoring for radiation shall be performed by 
a RPT or RSO. Follow instructions given by SSHO, RSO, 
and RPT. See Table 5- 1, Action Level Summary. 

See hazards listed above for Principal Step 

(TLD); Level D PPE 
Radiation monitoring equipment; 
PID or FID 

Excavation (daily) HAZWOPER 
Excavation competent person 
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Equipment decontamination Chemical/radiological contamination 

Injury from steam/pressure washers 

Slips, trips, falls 

Personnel shall wear Level-D Modified PPE as required by 
the General SSHP and Hazardous Work Permit (HWP). 
Personnel pressure washing equipment,shall wear Level-C 
PPE as required by the General SSHP and HWP. TLDs 
shall be worn by personnel working in restricted area. 
Equipment shall be monitored for radiation after 
decontamination has been completed. Monitoring for 
radiation shall be performed by an RPT or RSO. All 
personnel shall follow instructions given by SSHO, RSO, 
and RPT. Air monitoring as required in Table 5- 1. See 
Table 5-l for Action Level Summary. 

Personnel shall be trained in the use of steam/pressure 
washing equipment. The spray from such equipment shall 
only be directed at surfaces to be cleaned and never at 
body parts or other personnel. Face protection shall be 
worn by all personnel associated with the use of 
steam/pressure washers. Only wands that are 4 ft long will 
be used. Rain gear shall by worn be personnel in addition 
to other PPE. 

Personnel shall be cautious when walking/working on 
slippery surfaces. Personnel lifts or scaffolding shall be 
used when access to the tops of equipment must be gained 
to clean. Fall protection shall be used when working at 
heights greater than 6 feet. Good housekeeping shall be 
maintained in decontamination area. 
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Steam/pressure washers Site inspections (daily) 
LevelD PPE Excavation (daily) 
GFCI Equipment (post decontamination) 

L 

Electrocution 

Caught between/crushed by equipment 

GFCI shall be used on all electrical equipment. Extension 
cords shall be inspected before each use; protected from 
damage, and kept from laying in puddles of water. 

All equipment shall be shut off and a positive means taken 
to prevent its operation prior to decontamination. All 
dump beds on trucks shall be blocked if bed is cleaned in 

Site orientation 
HAZWOPER 
Steam/pressure washing 
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‘i-l EXECUTIVE SUMMARY 

The United States Army Corps of Engineers (USACE), under Site-Specific Environmental 
Restoration Contract (SSERC) No. DACW41-99-D-9001, has contracted Stone & Webster 
Environmental Technology & Services (Stone & Webster), a division of Stone & Webster 
Engineering Corporation, to perform remediation of the FUSRAP Maywood Superfund Site 
(FMSS), in Maywood, Lodi, and Rochelle Park, New Jersey (see Site Location Map, Figure 1). 
A soil processing demonstration project has been proposed in support of the remediation effort. 
These soil processing technologies offer promise in substantially reducing the volume of soil 
requiring disposal as radioactive waste. 

A Soil Sorting/Soil Washing Technology Evaluation Report (TER - Ref. 7) was prepared to 
recommend soil processing systems and to perform an initial evaluation of the viability of 
implementing these technologies at the FMSS. As part of this evaluation, an economic 
assessment was prepared that compared the total remediation cost for the site utilizing a variety 
of technologies. Due to the uncertainties in some key variables, including the fraction of 
material below cleanup criteria and soil grain sizes, a parametric study was performed to 
examine the potential cost savings for a wide range of values for these parameters. The results of 
the parametric study indicated that the economics of performing volume reduction on the FMSS 
soils were viable for a wide range of conditions. Nevertheless, the need to minimize the 
uncertainties related to soil and radioisotope relationships was defined by SWEC and a limited 
test pit program was performed to address data gaps in the existing site information. Gathering 

i/ this supplemental information is required to facilitate an evaluation of the applicability of the 
technology. 

The test pit program was approved by USACE, and performed in August and September of 
1999. This report presents the results of the Engineering Test Pits field program at the Maywood 
Interim Storage Site (MISS). 

The objectives of the Engineering Test Pit Program were as follows: 

9 Provide an engineering correlation between data from the test pits and previous data, 
which was generated from soil borings. 

9 Assess assumptions made in the TER (Ref. 7) and based on the engineering correlation 
results provide data to revise key assumptions as required. This was intended to allow for 
a more accurate assessment of the potential performance of the technologies. 

9 Provide more accurate design basis input to system selection/sequencing, based on the 
engineering correlation. 

9 Provide more accurate design basis input to soil acquisition for the demonstration project, 
based on the engineering correlation. 

The Engineering Test Pit Program was not intended to be a characterization of the MISS. 
Rather, it provides detailed information for a limited portion of the site. By carefully selecting 
the locations, however, and by grouping the results into site wide zones, it has become possible 

Page ES- 1 STONE & WEBSTER b 
6/30/00 



.- 

FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 5: Results of Engineering Test Pits Progiam at MISS 

to extrapolate the data collected to apply to a larger area, consisting of the MISS, Stepan and 
Sears properties. 

The specific sampling plan, design and execution program for the Engineering Test Pit Program 
is presented in Appendix A of this report. The test pit sampling and testing developed analytical 
profiles that captured the horizontal and vertical distribution of radioactivity, and chemical and 
physical properties of the soils at the test pit locations. 

Analysis of the data leads to the following conclusions: 

Engineering correlation with previous data: 

9 Based on previous and engineering test pit data, the soils at the MISS can generally be 
divided into the following zones: overburden, retention pond, surrounding, and lower. 
The lower zone soils (below the retention pond level) generally appear to be both 
radiologically and chemically uncontaminated. 

9 Chemical contamination is present in samples analyzed during previous investigations 
and in the soils excavated during the Engineering Test Pit Program. Levels exceed the 
New Jersey Soil Cleanup Criteria in sixteen of the thirty-nine composite samples 
collected. The chemical contamination observed during the Engineering Test Pit 
Program is similar to that observed in the previous investigations. Chemical 
contamination is not expected to impact pilot demonstration operations. 

9 The distribution of radiological contamination showed a high degree of heterogeneity 
within each zone. This was a new finding, which enhances potential benefits of the 
applicability of the soil sorting system. 

Assess Technology Evaluation Report parameters: 

9 Key TBR parameters were reevaluated based on the results of the Engineering Test Pit 
Program. Most significantly, the percentage of coarse material (greater than 318” 
diameter) decreased from thirty-five percent in the TER to fifteen percent based on actual 
conditions. Also, the “sorting potential” increased from fifty percent in the TER to sixty- 
five percent based on actual conditions. Sorting potential is defined as the percent of soil 
having radioactivity below the cleanup criteria that can be segregated using soil sorting. 
Since the values were specifically obtained for the pilot demonstration project, the 
confidence level in the revised values for these parameters has increased compared to the 
previous values. Even with the revised values, the results of the system evaluation fall 
within the bounds of the parametric study conducted as part of the TBR. 
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u Design Basis for system selection/sequencing: 

9 Consistent with the TER, a gravel separation system is proposed as the initial system for 
the pilot demonstration. This system is expected to remove fifteen percent of the process 
flow as greater than 3/8” diameter material. The use of finer screen sizes will be 
investigated as part of the pilot demonstration. Retention pond material however, should 
not be processed through the gravel separation system, due to the uniform fine-grained 
nature of the retention pond material. 

9 As recommended in the TER, a radiological sorting system is proposed as the second 
system. It will receive the soils processed by the gravel separation system, and will be 
the only system for processing retention pond materials. The sorting efficiency for the 
proposed system is estimated to be 50 to 80 percent removal, assuming a setpoint 
equivalent to a Sum-of-the-Ratios (SOR) of one. This sorting efficiency is based on the 
percentage of “cells” (5 foot by 5 foot by 1 foot grids) with an SOR less than one within a 
given zone. 

9 A soil washing system was initially proposed in the TER. Deployment of the soil 
washing system for the pilot demonstration has been canceled. Concerns which result 
from the test pit program include the high fines contents in the soil (average of forty 
percent fines in the non-retention pond material), and radiological contamination (SOR 
greater than one) in the intermediate sand fractions (between #4 and #200 sieve). 

Design Basis for soil acquisition: 

9 The soil for the demonstration project is proposed to be acquired from the area west of 
Building 76. This area has a combination of radioactive and chemical contamination, soil 
types, and accessibility, which are both representative of the overall site and likely to be 
processed effectively. Overburden, surrounding, and retention pond material will be 
excavated and processed. A soil pile at the MISS, which originated from the Stepan 
Company will also be processed. 

In conclusion, given the data collected during the Engineering Test Pit Program, the economics 
of performing on-site volume reduction remain favorable. In addition to volume reduction, it is 
believed the system will assist in managing materials so that material unsuitable for on-site reuse 
may be disposed of at the most economical and appropriate location. 

Page ES-3 STONE & WEBSTER A 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 5: Results of Engineering Test Pits Proghn at MISS 

L-l 1. INTRODUCTION 

The United States Army Corps of Engineers (USACE), under Site-Specific Environmental 
Restoration Contract (SSERC) No. DACW41-99-D-9001, has contracted Stone &Webster 
Environmental Technology & Services (Stone & Webster), a division of Stone & Webster 
Engineering Corporation, to perform remediation of the FUSRAP Maywood Superfund Site 
(FMSS), in Maywood, Lodi, and Rochelle Park, New Jersey (Figure 1). As discussed in the 
Pilot Demonstration Work Plan Overview in Volume 1, gravel separation and radiological soil 
sorting technologies offer promise in substantially reducing the volume of soil requiring disposal 
as radioactive waste. A pilot study, involving the demonstration of these technologies utilizing 
two separate processing systems, is proposed to be carried out at the Maywood Interim Storage 
Site (MISS) to further evaluate the viability of full-scale implementation of the technologies at 
the FMSS. 

Not to Scale 

Newark 0 lvew YOK uty 

I Bergen County 

m Approximate 
Location of the Site 

Figure 1: Site Location Map 
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b The objective of this pilot demonstration is to demonstrate the operational, technical and 
economic feasibility of applying particle separation and radiological sorting to the soils at the 
FUSRAP Maywood Super-fund Site. 

1.1 Report Organization 

This report presents the results of the Engineering Test Pits Program at MISS. The main body of 
this report describes the work performed, the field results, laboratory results, conclusions, and 
potential impact on the Pilot Plant. The appendices contain a description of the field program, 
field and laboratory data reports and narratives, and other supplemental information. 

The Engineering Test Pits at MISS Report is a component of the Pilot Demonstration Work Plan. 
Table 1 contains a brief description of the contents of each of the different volumes included in 
the plan. 

- 
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Volume 

Table 1: Pilot Demonstration Work Plan Outline 

Section/Title 

Overview 

Soil Acquisition 
Work Plan and 
Pilot Plant Pad 
Design 
Processed 
Material Soil 
Reuse 
Evaluation Plan 
Pilot Plant 
Operation Plan 
Attachment A: 
Gravel 
Separation 
System 
Attachment B: 
Radiological 
Sorting System 
Sampling and 
Analysis Plan 

Construction 
Quality Control 
Plan 
Safety and 
Health Plan 
Results of 
Engineering Test 
Pits Program at 
MISS 

Description 

Provides description and justification for overall effort. Provides 
a summary of the work plan and road map to associated volumes. 
Presents the elements of the Pilot Demonstration Report. 
Provides design and detailed drawings for the host site pad. 
Provides description, drawings and staging for the soil 
acquisition effort, including excavation stabilization plan and 
procedures. 
Evaluates the potential for reusing soil on the FMSS. Soil reuse 
is not proposed for the pilot demonstration. 

Contains technical details and operational procedures for the pilot 

This information, supplied by the gravel separation system 
vendor, provides equipment mobilization, safety and health, 
system operation and maintenance information. 

This information, supplied by the radiological sorting system 
vendor provides equipment mobilization, safety and health, 
system operation and maintenance information. 
The Sampling and Analysis Plan implements the project 
Chemical Data Quality Management Plan, and provides the details 
on frequency, parameters, and locations for all sampling under 
the Pilot Demonstration. This includes the soil acquisition, pilot 
plant operation, and soil acquisition completion survey of the soil 
acquisition area. 
This plan details how the project Contractor Quality Control Plan 
will be implemented on this task. 

This plan implements the project Site Safety and Health Plan and 
provides the task-specific safety and health considerations. 
This volume reports the results of the Engineering Test Pits at 
MISS program, which was performed as a precursor to the pilot 
demonstration. 
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1.2 Background 

As stated in Volume 1 - Overview, waste volume reduction is a national initiative for all 
remediation projects and has been a stated objective at the PMSS since the project was initiated. 
In support of this initiative, Stone & Webster has performed the following tasks: 

9 Reviewed previous laboratory, bench, and pilot treatability studies performed on Maywood 
soils. The majority of the soils used in the studies were collected during the subsurface 
investigation phase of the Remedial Investigation. The soils consisted of drill cuttings from 
subsurface drilling (hollow stem auger), excess soil from subsurface sampling, and special 
bulk sampling. The treatability studies primarily looked at the performance of soil washing. 

9 Performed an evaluation of proven and available technologies appropriate for a pilot 
demonstration at Maywood (TER, Ref. 7). The efforts focused on particle size separation 
since the earlier treatability studies on those technologies reported promising results. In 
addition, we evaluated radiological separation, a process that continuously assays a soil 
stream and directs soil that exceeds a selected threshold activity level to a “contaminated” 
stockpile. The remaining soil with radioactivity less than the selected threshold value is 
directed to a “non-contaminated” stockpile. Radiological separation is effective when the 
contamination is not homogeneously distributed in the soil mass. That is, within a given 
volume of soil there is likely to be measurable soil volume that is below the cleanup criteria 
as well as soil that exceeds the cleanup criteria. 

9 As part of this evaluation, an economic assessment was prepared which compared the total 
remediation cost for the site utilizing a variety of technologies. Due to the uncertainties in 
some key variables, including fraction of material below cleanup criteria and soil grain sizes, 
a parametric study was performed which examined the potential cost savings for a wide 
range of values for these parameters. The results of the parametric study indicated that the 
economics of performing volume reduction on the FMSS soils were viable for a wide range 
of conditions. 

It became clear from the results of the tasks described above that the performance of volume 
reduction systems, specifically particle separation and radiological separation, will be governed 
by the physical characteristics of the soil (particle size distribution) and the distribution of the 
radiological contamination (degree of heterogeneity). As part of the effort to identify appropriate 
volume reduction systems for pilot demonstration at Maywood, Stone & Webster reviewed 
available site data to further evaluate the soil characteristics that will impact the performance of 
the selected technologies. The Soils Grouping Report (Ref. 9), which evaluated all previously 
collected subsurface data, was the principal source of information reviewed. The Soils Grouping 
Report suggested that the soils at the MISS, Stepan Chemical and Sears properties were similar 
and could be grouped into identifiable units (such as overburden, retention pond material, and 
surrounding soils). The Soils Grouping Report did not, however, contain enough detailed 
information on these soil groups to thoroughly evaluate the potential effectiveness of the systems 
proposed in the Technology Evaluation Report nor did that report have specific soil 
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L-x characteristics and contaminant distribution detail needed to assess the performance of volume 
reduction systems. 

In order to develop a better understanding of the soil group characteristics, an engineering test pit 
plan was developed. The focus of the plan was to gather data to: 

1) classify soil groups based on bulk physical characteristics, and 
2) evaluate the degree of heterogeneity of the radiological contamination within the soil 

groups. 

With the resultant data, Stone & Webster would then be able to more accurately judge the 
potential effectiveness of volume reduction for a large portion of the Maywood site. Specifically, 
that large portion could include the MISS, Stepan, and Sears properties, which represent 
approximately seventy percent of the potentially contaminated soils at the FUSRAP Maywood 
Superfund Site. Based on the observations made in the Soils Grouping Report, soil 
characteristics from the MISS property are transferable to the remaining two adjacent properties 
(Stepan and Sears). MISS was selected as the location for the engineering test pits because of 
convenient site access and the representativeness of the MISS soils. 

1.3 Objectives 

i/ The objective of this report on the Engineering Test Pits at MISS is to present the information 
that was gathered during the field investigations, and to interpret those results with respect to 
their potential influence on the operation of the pilot plant. The Engineering Test Pit Program 
was executed under Stone & Webster’s Final Work plan - Engineering Test Pits at MISS 
(TPWP, Ref. 1). The TPWP provided the task-specific information related to the performance of 
the subject field program, and invoked the Chemical Data Quality Management Plan (CDQMP, 
Ref. 2), Contractor Quality Control Plan (CQCP, Ref. 3), the Materials Handling/Transport, and 
Disposal Plan (MHTDP, Ref. 4) the Site Safety and Health Plan (SSHP, Ref. 5) and the General 
Environmental Protection Plan (GEPP, Ref. 6) by reference. 

The objectives of the Engineering Test Pit Program were as follows: 

9 Provide an engineering correlation between data from the test pits and previous data, 
which was generated from soil borings. 

9 Assess assumptions made in theTER based on the engineering correlation results and 
provide data to revise key assumptions as required. This was intended to allow for a 
more accurate assessment of the feasibility of the technologies. 

9 Provide more accurate design basis input to system selection/sequencing, based on the 
engineering correlation. 

9 Provide more accurate design basis input to soil acquisition for the Pilot Plant, based on 
the engineering correlation. 
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The Engineering Test Pit Program was not intended to be a characterization of the MISS. It 
provides detailed information for a limited portion of the site. By carefully selecting the 
locations, however, and by grouping the results into site wide zones, it is possible to extrapolate 
the data collected to apply to an area consisting of the MISS, Stepan and Sears. This is sufficient 
for the purposes of evaluating the potential effectiveness of the proposed processing systems. 

1.4 Approach 

The execution of the Engineering Test Pit Program is presented in Appendix A of this report. 
The intended purpose of the test pit sampling and testing was to develop analytical profiles that 
captured the horizontal and vertical distribution of radioactivity, and chemical and physical 
properties of the soils. Since the objective was to establish approximate engineering correlations 
of radiological, chemical, and physical variability, statistical sampling was not used for the test 
pit sampling. 

The Stone & Webster Field Operations Leader (FOL) directed the Field Team during excavations 
of the rough pits and engineered test pits. The Stone & Webster Sample Coordinator (SC) 
organized, directed and provided oversight for the sampling performed during the test pit 
program. Refer to Figure 2 for the task organization chart. 

For each pit identified in the Work Plan, rough pits were excavated to locate the boundary between 
the retention pond material and the surrounding soil. The rough pits were used to evaluate 
groundwater depth as well as depth and magnitude of radiological contamination and in most cased 
the rough pits were excavated deeper that the engineering pits. After an evaluation by the FOL, the 
Field Team constructed engineered pits adjacent to the rough pits, as indicated in Appendix A. 

The following tables provide a brief description of the rough pits. Upon completion of the 
scheduled rough and engineering test pits, two additional rough pits, AS-R6 and AS-R7, were 
excavated in the existing radioactive materials area (RMA) near retention ponds A and B (refer 
to Figure 8). The additional rough pits were located in areas not associated with any of the 
retention ponds. These additional pits were excavated as a means to gather information about 
soil types that are not associated with any of the retention pond but may be representative of 
overburden and surrounding soils in other areas of the FMSS. More detailed information 
concerning the pits is located in Appendix A and in Figures 3 to 8. The observations made in the 
additional scope rough pits confirmed the trends, which had been seen in the non-retention pond 
areas of other excavations. 
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E 4A 4 Iii 
4B 12 10 6 

N/A AS-R6 5 NE 8 
N/A AS-R7 7 NE 8 

NE: Not Encountered 
bgs - below grade surface 

Engineering Test Pits were excavated as follows: 

Test Pit 
Table 3 - Engineering Test Pit Excavations 

Location Length Depth Bottom of 
m (ft. bgs) Pond (ft. 

Figure 

bgs) 
TP-1 Retention Pond A 25 9 6 3 
TP-2 Retention Pond B 30 10 8 4 
TP-3 Retention Pond C 25 10 8 5 
TP-4 Retention Pond E 25 9 7 6 
TP-5 Building 76 15 10 NA 7 

bps -below erade surface 

Sampling and Field Screening 

Prior to each engineered pit excavation, the FOL and SC reviewed data gathered during the 
rough pit excavation and planned the extent of the engineered pit, as well as the amount of 
samples required to support the Work Plan. Based on the extent of the excavation, a vertical grid 
system and preliminary zone profile were developed. The SC prepared the required material for 
the sampling effort, including necessary sampling containers and sampling equipment. 

Each test pit was excavated in l-foot cuts. The Field Team collected samples for each 5-foot 
length of the cut in accordance with the construction and sampling sequence presented the Work 
Plan. Each l-foot by 5-foot cut comprised a “grid” in the overall engineered pit profile. 

During the course of the excavation of each engineered pit, the Field Team collected chemical 
and radiological samples from each grid. Grid samples were analyzed as described in Table 4. 
Details on the sampling are provided in Appendix A. 
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Table 4 - 
Field Sampling Equipment and Analytical Procedures - Grid Samples 

Parameter Equipment/Container Analytical Procedures 
Volatile Organic Compounds Plastic Syringe One VOC sample per zone 

and one sample, 
corresponding to highest 
headspace, extracted in 
methanol and submitted to 
laboratory for analysis by 
EPA method SW 846 8260 

Headspace 8 oz. glass jar with Teflon Partially fill glass jar with 
lined cap, aluminum foil soil, cover with foil and 
inner seal, PID using Mini- cap. Allow to develop for 5 
Rae hand held field minutes in warm 
analyzer (10.6 eV bulb) environment. Puncture foil 

with PID probe, record peak 
Reading. 

S-M scan on excavator Geiger-Mueller tube (H-P Perform scan on excavator 
oucket 260 Probe coupled with bucket 

Ludlum Model 222 1 
ratemeter/scaler) 

Volatile Organic Scan Mini-Rae PID hand held Perform scan on excavator 
field analyzer (10.6 eV bucket 
bulb) 

3ross Gamma Count NaI Scan - Eberline SPA-3 Perform scan on top surface 
2x2 Nal detector coupled of 5-gallon pail containing 
with Ludlum Model 222 1 sample from grid 
ratemeter/scaler) 

After completion of each engineered pit excavation, the FOL and SC determined the allocation 
of each grid into the various cornpositing zones. The zone boundaries were selected based on 
field screening measurements and visual observations made during the course of the excavation, 
Zone composites were classified into one of nine different zones using the following system 

Table 5 - Zone Cornpositing 
Retention Pond Overburden Transition Overburden Surrounding Overburden 

WOV) (TROV) (SUOV) 
Retention Pond Upper Transition Upper Surrounding Upper 

WUP) (TRUP) (SUUP) 
Retention Pond Lower Transition Lower Surrounding Lower 

WLO) (TRLO) (SULO) 
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For the Non-Retention Pond Test Pit, one composite sample each was prepared for the 
Overburden (0 to 2 feet bgs), Upper (2 to 5 feet bgs), and Lower (5 feet bgs to the lower limit of 
contamination or the groundwater table) zones. 

The composite samples were comprised of an aliquot of soil from each grid within a particular 
zone, with the exception of the VOC samples. Due to the nature of VOC samples, cornpositing 
of VOC samples would destroy the samples’ integrity. Therefore, a VOC sample representative 
of each zone was selected by the SC based on the headspace measurements taken during the 
excavation. Additionally, a VOC sample corresponding to the highest measured headspace 
reading for each test pit was also taken. 

The field team composited samples for each zone, as described in the table below: 

Table 6 
Field Sampling Equipment and Analytical Procedures - Composite Samples 

Parameter 1 Equipment/Container 1 Analytical Procedures 
Chemical Samples 
Semi-Volatile Organic 1 Liter widemouth glass jar SW 846 3550B/8270C 
Compounds with Teflon lined cap 
Pesticides Same container as SVOC SW 846 355OBl808 1A 
PCBs Same container as SVOC SW 846 355OBl8082 
PP-13 Metals Same container as SVOC SW 846 3050/6OlOB, 

7471A 
Volatile Organic Compounds 2 oz. Septum jar with SW 846 5035l826OB 

methanol preservative 
% Solids 50 mL plastic bottle ASTM D2216 
Geotechnical Samples 
Grain Size 5 gallon pail ASTM D422, D 136, D2487 
Hydrometer Test 5 gallon pail ASTM D422 
Specific Gravity 5 gallon pail ASTM D854 
Radiological Samples 
Specific Activity - Thorium 500 mL Marinelli Gamma Spectroscopy using 
232, Radium 228, Uranium (composites) Canberra GC3020 detector, 
238 Petri-dish (for analysis of GENII-2000 software 

grain-size fractions) 

Some geotechnical analyses, which were specified in the work plan (Ref. I), were not performed. 
Atterberg limits tests were not performed on any samples because all the material encountered 
was non-plastic (no clays). As a result of the Atterberg limits not being performed, ASTM 
D2487, “Classification of Soils,” which requires Atterberg limits, was not performed. Unified 
soil classification (USC) was also not performed. The original intent of this was to aid in 
determining the retention pond boundary. This boundary was readily apparent based on visual 
observations (refer to test pit picture in Section 2), and therefore USC was not necessary. No 
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i/ moisture contents were determined because the natural water content was altered when water 
was used for dust control. There is no reasonable way to separate or estimate the water used or 
added for dust control. The moisture content of the samples would not be indicative of the 
natural water content. 

As a result of the field measurements and sampling performed, the radiological, chemical and 
geotechnical characteristics of soils at the MISS were developed. 

Page 10 of 30 STONE & WEBSTER g 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 5: Results of Engineering Test Pits Progiam at MISS 

L 2. FIELD INVESTIGATION RESULTS 

This report summarizes the radiological results in terms of the Sum of the Rations (SOR), which 
is calculated by comparing the concentrations of the contaminants of concern to their individual 
criteria. The target cleanup criteria (action levels) for radiologically contaminated soils are 
defined as follows: 

Th-232 concentration _ Bkg Rd.26 concentration - Bkg U-238 concentration - Bkg 
Sum of the Ratios @OR) = ____________________________________ + ___________ _ ____ ______ ________ ______ + ____________ ______ _____ __ __________ < 1 

Th-232 action level Ra-226 action level U-238 action level 

For surface soils (top six inches) at all properties, the action level of Th-232 and Ra-226 is 5 
pCi/g. The action level is 15 pCi/g for Th-232 and Ra-226 for subsurface soil at the MISS and 
Stepan properties. The action level for U-238 is 50 pCi/g, regardless of depth or location. All 
comparisons at the MISS are to an SOR calculated based on 15 pCi/g, since clean overburden 
will be supplied across the site. The SOR values in this report do not subtract out background 
levels. Subtracting the currently utilized background levels would reduce all calculated SORs by 
approximately 0.17. Not accounting for background is, therefore, conservative. 

The general results of the field investigation are presented below. 

2.1 Physical Results 

Throughout the test pit excavations, a discernible “overburden” zone was observed. This zone 
b generally varied in depth from six inches to 3 feet. Below the zone, either retention pond 

material or surrounding material (e.g. - non-retention pond material) was encountered. The 
transition between retention pond and surrounding material was very distinct, resulting in a 
narrow “transition” zone. Underlying the retention pond material and surrounding soils was 
typically a native sand and sandstone. This material was classified as the “lower” zone. 
Graphically, a typical cross-section at the edge of the retention ponds reveals the following 
zones. 

These zones can be observed in the photograph below (Figure 9), which shows the profile of 
Engineering Test Pit 3. 
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Figure 9 - Engineering Test Pit Profile 
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For the non-retention pond Test Pit (Test Pit 5) overburden, surrounding and lower zones were 
observed. 

Geotechnical analyses were performed on composite samples from each of the zones identified 
in section 1.4. The overburden and surrounding soils had an arithmetic mean of fifteen percent 
coarse (greater than 3/S diameter) soils, and an arithmetic mean of forty percent silt sized fines 
(passing #200 sieve). The retention pond soils had an arithmetic mean of five percent coarse 
(greater than 318” diameter) soils, and seventy percent tines (passing #200 sieve). 

A detailed discussion of the physical results is provided in Appendix C. 

2.2 Radiological Results 

Radiological field screening was performed on each cell as the test pits were excavated. 
Radiological analyses (gamma spectroscopy) were performed on composite samples from each 
of the zones identified in section 1.4, and on the geotechnical split samples from each zone. 

In general, the overburden material exceeds the SOR criterion most often. Retention pond 
(upper) and surrounding soil (upper) also exceed the SOR criterion in several instances. 
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In examining the SORs of the grave, sand, and silt fractions, it is observed that the gravel 
fraction, >1/4 inch, (retained on #4 sieve) is typically below the SOR criterion, with the 
exception of Test Pit 4 / Retention Pond E. The fines fractions (silt) almost all exceed the SOR 
criterion. The sand fraction, ##4 sieve to #200 sieve, also appear to exceed the SOR criterion on a 
regular basis. It should be noted that the radiological results in this range are estimated high due 
to the small sample volume and corresponding high minimum detectable activity (MDA). 

A detailed discussion of the radiological results is provided in Appendix D. SORs for each 
composite sample are presented in Figures 3 - 7. SORs on the grain size fractions are 
summarized in Section 4.2. 

2.3 Chemical Results 

Chemical contamination exceeding the New Jersey DEP Non-residential Soil Cleanup Criteria 
(SCC) was found in the overburden of all of the engineering test pits except for Test Pit 5. 
Chemical exceedances include arsenic, beryllium, thallium, copper, bis(Zchloroethy1) ether, 
benzo(a)pyrene, benzene, toluene, dieldrin, and lindane (gamma-BHC). Exceedances were 
encountered in sixteen of the thirty-nine zones investigated. Excluding the generally 
uncontaminated “lower” zones, sixteen of twenty-six zones had exceedances of the NJ Non- 
residential SCC. Arsenic contamination was the most common exceedance. Arsenic levels 

L exceed the NJ Non-residential SCC in the overburden of Test Pits 1,2,3 and 4. Test Pit 5 had a 
Toluene concentration exceeding the SCC criteria in the “upper” zone. 

Chemical results are summarized below in Table 7. Table 7 presents the exceedances of the NJ 
Non-residential SCC for each test pit. The zone in which the exceedance was encountered is 
also listed. In cases where there were multiple zones that exceeded the NJ Non-residential SCC 
within a single test pit, only the highest level is listed. A detailed discussion of the chemical 
results is provided in Appendix E. 
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* Zone in which maximum concentration in Test Pit was encountered 
** N/A - Not Applicable. No exceedances in Test Pit for this contaminant. 
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3. CORRELATIONS WITH PREVIOUS DATA 

The Engineering Test Pit Program collected geotechnical, chemical and radiological data from 
five areas at the MISS. This new data set supplements information that had been collected 
during the previous Remedial Investigauon of the MISS, as well as other studies. The sections 
below compare the findings of the Engineering Test Pits at MISS program with previously 
collected data. 

3.1 Data Sources 

Radiological, chemical and geotechnical characteristics of soils for the MISS were compiled 
from existing documentation found in the Maywood Administrative Record. Previously 
collected data is in the form of analytical chemical sampling results, downhole gamma logging 
counts, and geologic borehole logs. The following documents are the primary sources of 
information used in the correlation: 

k Engineering Test Pit Data from the MISS (this report) 
9 The Final Maywood Soils Grouping Report, SAIC, January 1998 (Ref. 9) 
9 Final Remedial Investigation Report, Stepan Company Property, CH2M Hill, November 

1994 (Ref. 11) 

‘v 

9 Remedial Investigation Report for the Maywood Site, Bechtel, December 1992 (Ref. 12) 
9 Characterization Report for the Maywood Interim Storage Site, Bechtel, June 1987 (Ref. 13) 

An earlier test pit program (Reference 11) had been performed for the Stepan Company to 
investigate magnetic anomalies identified during previous surface geophysics investigations. 
Since the program focused on soils in disposal pits, and did not sample soil from areas adjacent 
to the disposal pits, the information was considered biased and was not considered applicable for 
correlation with data collected during the MISS Engineering Test Pit Program. Nevertheless, 
soil descriptions in the test pit logs are not inconsistent with soils data from the “Soils Grouping 
Report” (Ref. 9). 

3.2 Methodology 

Previously defined soil characteristics for the MISS were obtained from geologic borehole logs. 
These logs provided visual classifications of the soils identified during drilling activities. Typically, 
these boring logs did not specifically identify relative percentages of gravel, silt or clay. Downhole 
gamma logging results were not associated with any identifiable soil types. Rather, the gamma 
counts were recorded relative to depth from the surface. 

‘c 

The following approach was used in the correlation of engineering test pit data to data from 
previous investigations: First, a comparison is made between previously generated data for soils 
in the vicinity of the test pits and the test pit data. The intent of this comparison is to establish 
whether there is a similarity between the trends found in each data set. Both data sets were 
analyzed for general trends in terms of soil groupings, radiological contamination and chemical 
contamination. These trends were then compared to observe whether they were mutually 
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ii supportive. Presumably, any similarities between the two data sets will validate any trends. 
Second, a comparison is made between the trends found in soils in the vicinity of the test pits and 
the soil characteristics of the rest of the site. 

3.3 Trends in Soil Characteristics 

3.3. I Area1 Distribution and Thickness 

For soils in the vicinity of the test pits, there is agreement between spatial relationships (i.e., soil 
groups and zones) identified in the geologic boring logs from the previous investigations and the 
test pit data. The overall pattern of soils is consistent with distinct overburden, upper and lower 
layers of soils. 

Throughout the test pit excavations, a discernible “overburden” layer was observed. This layer 
generally varies in depth from six inches to 3 feet. However, in some areas such as Test Pit 3, an 
overburden was not present above the retention pond material. Underlying the overburden 
located outside the retention ponds, another layer of fill material is found. This layer is 
approximately 3 to 4 feet in depth and was classified as “Upper” material. Below this material, 
dark red, or reddish brown sandstone and sand was found. This material was classified as 
“Lower”. 

3.3.2 Radiological Contamination 

Trends in gamma counts for downhole gamma logs agree with engineering test pit sodium iodide 
measurements. Elevated gamma counts are found primarily in the overburden and upper zones, 
with measurements falling to background or below background in the lower region soils. The 
downhole gamma logs also show radiological contamination, which has been interpreted as 
discrete bands of continuous contamination. However, due to the nature of the downhole 
gamma logging method, the measured radiological contamination may be indicative of hot spots 
rather than widespread contamination. By its nature, downhole gamma logging “sees” a wider 
section of soil (up to a few feet in each direction). A single hot spot could appear to be a much 
wider area of contamination due to the distance at which the hot spot is “seen” by the detector. 
During the engineering test pits, sodium iodide scans were performed on samples collected from 
discrete l-foot intervals. The result therefore corresponds to the interval at which the sample 
was collected. 

3.3.3 Chemical Contamination 

‘V 

Chemical sampling data from previous remedial investigations was reviewed and compared to 
chemical contaminants in the test pit data that exceed soil screening criteria. Chemical 
contamination exceeding the New Jersey DEP Non-residential Soil Cleanup Criteria (SCC) was 
found in the overburden of all of the engineering test pits except for Test Pit 5. Chemical 
exceedances include arsenic, beryllium, thallium, copper, bis(Zchloroethy1) ether, 
benzo(a)pyrene, benzene, toluene, dieldrin, and lindane (gamma-BHC). Arsenic contamination 
was the most common exceedance. Arsenic levels exceed NJ DEP Non-residential SCC levels 
in the overburden of Test Pits 1,2,3 and 4. Test Pit 5 had a Toluene concentration exceeding 
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screening criteria in the “upper” zone. Table 7 presents a summary of the exceedances of the NJ 
Non-residential SCC encountered during the test pit program. 

No direct correlation was found in the frequency or location of contamination between the two 
data sets. However, chemical exceedances for arsenic and chromium contamination were 
documented during previous remedial investigations. 

Chemical contamination appears to occur independently of soil type and soil depth. 

3.3.4 Predictability of Characteristics within Zones 

Review of both data groups at the MISS shows that it is difJicult to predict the characteristics of 
soils. Contamination distribution is indicative of random dumping and irregular deposition in 
the retention ponds. 

The grain size distribution of the pond material is consistent uniform fine. The retention pond 
material does contain varying quantities ofcoarse material. Outside the retention ponds, the test 
pit excavations encountered many areas of isolated pockets of gravel or debris. Debris 
unearthed during the test pit program included construction material (bricks, concrete fragments, 
lumber), shingles, metal ware, laboratory equipment, 55 gallon drums and piping. 

Radiological contamination does not exist in large definable areas or bands of contamination. 
Rather, discrete areas of radiological exceedances were found in both Engineering Test Pit 
Program and earlier soil boring investigations. Mapping of radiological measurements for the 
test pit grid locations reveals that pockets of contamination are found next to grids where 
measurements are below background levels. 

Similarly, chemical contamination exceeding soil screening levels also occurs as hot spots and 
contaminant concentrations vary. While the test pit data shows that chemical contamination 
exceedances appear primarily in the overburden and upper sections, chemical data from soil 
samples collected from previous test borings indicate that the chemical contamination also 
occurs in the lower soils zones. Chemical contaminants were frequently identified in areas of low 
(below SOR=l criteria) radiological contamination. 

Table 8, below, presents a listing of zones with chemical contamination in excess of the NJ DEP 
Non-residential SCC, and the corresponding SOR for that zone. As can be seen, there is no 
direct correlation between chemical and radiological contamination levels. 
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Note that several zones were found to have SORs greater than one, but had no chemical 
exceedances of the NJ Non-residential SCC. These zones are listed in Table 9, below: 

Table 9 - Zones with No Exceedances of NJ SCC and SOR Greater than One 
Test Pit Zone SOR* 

2 TROV 1.03 
3 REUP 1.05 

FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 5: Results of Engineering Test Pits Protiam at MISS 

shaded. 

* SOR based on criteria of 15 pCi/g Th-232,15 pCi/g Ra-226 and 50 pCi/g U-238 
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4. DESIGN BASIS FOR PILOT DEMONSTRATION 

4.1 Soil Acquisition for the Pilot Plant 

Based on an evaluation of the results of the test pit program, as well as additional factors such as 
overall site plan, access, and reuse, it is proposed that this soil be obtained from the following 
areas: 

1. Onsite Soil Stockpile - Soil from the Stepan Company property which was excavated for 
the installation of a tank farm. This soil is reported by the Stepan Company to be 
radiologically contaminated. Processing of this soil will provide a correlation between 
soils from the MISS and from other properties. Depending on results of surveys to be 
performed on the Stepan soil pile during the pilot demonstration, the soil will be 
processed through both gravel separation and radiological sorting. The exact source of 
this soil will be determined prior to processing. Processing of this soil establishes a firm 
basis for extending the results of the pilot demonstration beyond the MISS and onto 
Stepan and Sears. 

2. Overburden and Surrounding Soils - Soil from the area west of Building 76 to Retention 
Pond A. It is believed that the non-retention pond material from this area is 
representative of the bulk of the Maywood soil. The soil will be processed through the 
gravel separation and radiological sort equipment. Processing of this material will 
demonstrate the effectiveness of the process systems on the bulk of the soil present at the 
FMSS. 

3. Retention Pond Material - Soil from the Retention Pond A area. Retention pond material 
constitutes a large fraction of the material on the MISS. Pond A is believe to be 
representative of the bulk of the retention pond material at MISS and its location is 
convenient for soil acquisition activities. Radiological sorting is the only option open for 
this material. Processing this material will demonstrate the effectiveness of sorting the 
below criteria soils (SOR<l) from the radiologically contaminated pond materials. 

The pilot demonstration will process soil from the area defined in the Soil Acquisition Work 
Plan and Pilot Plant Pad Design, located in Volume 2. Further details on the soil acquisition for 
the pilot demonstration are provided in Volume 2. 

4.2 Soil Processing 

4.2.1 Radiological 

The primary indicator of potential success of a radiological sorting system is the degree of 
heterogeneity of the site soils (e.g., the contamination is located in discrete intervals, and is not 
blended.) The degree of heterogeneity can be observed by examining the “Gross Counts 
Radiological Field Results” on Figures 3 (Test Pit 1), 4 (Test Pit 2), 5 (Test Pit 3), 6 (Test Pit 4), 
and 7 (Test Pit 5). 
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Some areas have rather uniform gross gamma counts, such as Test Pit 1, which is uniformly 
rather low, with a range of 14,000-21,000 cpm. Test Pit 4 displays heterogeneity, but the levels 
are all quite elevated. Other test pits exhibit significant heterogeneity, spread across the cleanup 
criteria level. as described below. 

4.2.I.l Overburden 

Several overburden composite samples exceed the SOR criterion of 1. These samples include 
Test Pit 2 - TROV; Test Pit 3 - TROV, SUOV; and Test Pit 5 - OVER (refer to Figure 7). 
Examination of the gross gamma counts in each of these zones indicates a spread of radioactivity 
levels, which would be conducive to radiological sorting. 

For example, in Test Pit 5 where the SOR is 1.61, the radioactivity levels range from 20,000 cpm 
to 62,000 cpm. It is likely that the samples from the top foot (NaI readings of 32,000 cpm, 
34,000 cpm and 62,000 cpm) would exceed the SOR criterion, while the samples from the 
second foot (NaI readings of 20,000 cpm, 24,000 cpm and 23,000 cpm) would be below the SOR 
criterion. While it may be impractical to excavate at one-foot cuts for the remediation effort, a 
radiological sorting system could separate out material that is above the criterion versus material 
that is below the criterion. For this example (Test Pit 5 overburden), a “sorting potential” of 316, 
or 50 percent, is indicated. “Sorting potential” represents the percent of material, which would 
be determined as being below the SOR criterion when passed through a radiological sorting 
system, such as the system proposed for the pilot demonstration. 

4.2.1.2 Retention Pond Material 

The composite SORs for retention pond material in both Test Pits 2 and 3 exceed the criterion 
(i.e., 1.09 for Test Pit 2, 1.39 for Test Pit 3). Similar to the case for the overburden, examination 
of the gross gamma counts in each of these zones indicates a range of radioactivity levels, which 
would be conducive to sorting. 

Gross gamma levels in Test Pit 2 Retention Pond material range from 17,000 cpm to 50,000 cpm 
(refer to Figure 4). The composite consists of thirty cells. Of these thirty cells, ten or l/3, likely 
exceed the SOR criterion on an individual basis. The remaining twenty cells would then be 
below the SOR criterion. The “sorting potential” for this zone is therefore 20/30, or 67 percent. 

Similarly for Test Pit 3 (Figure 5), where the retention pond zone consists of nineteen cells, the 
gross gamma counts range from 23,000 cpm to 50,000 cpm. Of these nineteen cells, four or 
twenty-one percent, likely exceed the SOR criterion on an individual basis. The remaining 
fifteen cells are likely below the SOR criterion. The “sorting potential” for this zone is therefore 
15/19, or 79 percent. 
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‘w 4.2. I.3 Transition Material 

Due to the distinct transition between retention pond and surrounding materials, the transition 
zone represents a very limited volume of material. The transition zone will not be considered 
separately, but will be addressed with the “surrounding” soils. 

4.2.1.4 Surrounding Material 

The composite SORs for surrounding material in both Test Pits 2 and 3 are near the criterion 
(i.e., 1.06 for Test Pit 2,0.90 for Test Pit 3). For both these test pits, the discussion that follows 
includes the transition material (SORs for the transition zones are 0.87 and 10.04 for Test Pits 2 
and 3, respectively). Similar to the case for the overburden and the retention pond material, 
examination of the gross gamma counts in each of these zones indicates a range of radioactivity 
levels, which would be conducive to sorting. 

Gross gamma levels in Test Pit 2 Surrounding/Transition material range from 17,000 cpm to 
33,000 cpm (refer to Figure 4). The two composites consist of eleven cells. Of these eleven 
cells, three likely exceed the SOR criterion on an individual basis. The remaining eight cells are 
likely below the SOR criterion. The “sorting potential” for these zones is therefore X/l 1, or 

. seventy-three (73) percent. 

c 
Gross gamma levels in Test Pit 3 Surrounding/Transition material range from 24,000 cpm to 
195,000 cpm (refer to Figure 5). The two composites consist of eighteen cells. Of these 
eighteen cells, eight likely exceed the SOR criterion on an individual basis. The remaining ten 
cells are likely below the SOR criterion. The “sorting potential” for these zones is therefore 
10118, or fifty-six (56) percent. 

4.2.1.5 Lower Material 

The “lower” material is defined as being that which is below the retention ponds and the 
corresponding depth below the surrounding material. With the exception of Test Pit 4, all lower 
materials identified have been below the SOR criterion. No lower material is expected to be 
processed as part of the pilot demonstration, since it is anticipated that there will be limited 
remediation that involves lower material. 

4.2.1.6 Summary 

Levels of radiological contamination are sufficiently high in some locations (e.g. Test Pit 4) that 
direct transport and disposal of soil from those locations is the most appropriate course of action. 
In this case, sorting would not be effective. In other areas, however, use of a radiological sorting 
system offers the potential to remove significant quantities of material from the overburden, 
retention pond and surrounding soils which is below the SOR criterion. For the cases examined, 
sorting potential ranged from fifty to seventy-nine percent. The overall sorting potential for the 
MISS, Stepan and Sears, for the purposes of evaluating the radiological sorting system, is sixty- 

ii five (65) percent. 
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- 
It is important to note that while the evaluation in this section was made using a criterion of SOR 
equal to one, the criterion could be any SOR level, or a level dictated by disposal options. 
Determination of the setpoint (or setpoints) for the soil sorting system will be made in the Pilot 
Study Work Plan. 

4.2.2 Chemical 

With the exception of the toluene encountered in Test Pit 5, none of the chemical contamination 
encountered will impact the soil processing systems. The toluene concentrations discovered in 
Test Pit 5 are sufficiently high (73,000 ppm) to present a potential worker safety issue during the 
operation of the system. Soil contaminated with high levels of volatile organic compounds will 
not be processed, due to the potential for volatile vapors evolving from the soil. 

Chemical contamination may impact the disposition of the processed material. Unprocessed soil, 
if it exceeded both radiological and chemical (RCRA) criteria, might require disposal as a mixed 
waste. The planned pilot system will not separate chemical contamination. Thus, it may be 
possible to process soil and generate soil piles which are below the cleanup criteria for 
radioactive contaminants, but which would still exceed chemical cleanup criteria. The exception 
to this is the gravel separation system. It is anticipated that the clean output from the gravel 
separation system would be below both chemical and radiological criteria, since the 
contamination is bound up in the finer grained particles which will have been rinsed off. 

- Composite samples from all five test pits had results that exceeded the New Jersey Non- 
residential Soil Cleanup Criteria (SCC). 

The pilot demonstration will be instrumental in determining the impact of chemical 
contamination on disposal options, and in determining the effectiveness of the soil processing 
systems in isolating chemical contamination into specific waste streams. 

4.2.3 Physical Characteristics 

Site soils were analyzed for grain-size distribution, and for the radiological contamination 
present in various grain-size fractions. There is a significant fines content throughout the soils, 
including the overburden and surrounding soils. Mean fines content ranged from thirty-eight 
(38) percent for surrounding soils to 70 percent for retention pond material. The table below lists 
the arithmetic mean percent passing for various sieve sizes. Further details on the geotechnical 
analysis are provided in Appendix C. 
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Table 10 - Arithmetic Mean Grain Sizes (Percent Passing) 
w #4 #8 #40 

Overburden 90 81 76 61 
Surrounding 89 83 79 66 

Retention 96 94 92 85 

#200 
40 
38 
70 

Pond 
Lower 95 93 92 81 34 

The coarse material fraction includes the %” fraction and approximately half of the W’ to #4 
fraction, and is an estimate of the material that is > 3/S” diameter. The coarse material represents 
the fraction of soil that will be physically separated by the proposed gravel separation system. 
The use of finer screen sizes will be investigated as part of the pilot demonstration. As can be 
seen in the table above, surrounding and overburden soils have an arithmetic mean of fifteen 
percent coarse material (3/8” diameter and greater) that could be removed by the gravel 
separation system. The table below lists the range of percent passing for various sieve sizes. 

Based on the high fines content, the retention pond material does not appear to be amenable to 
physical separation. It is recommended that this material undergo radiological sorting only. The 
radiological sorting system is equipped with a screen that will remove material greater than 1.5 
inches. This screening is required so that the process stream does not exceed the height between 
the conveyor and the detector array. 

All composite samples which had an SOR greater than 0.5 had their particle size fractions 
analyzed by gamma spectroscopy. The arithmetic mean results are presented in the table below. 
Test Pit 4 is reported separately due to the elevated levels there. 
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Table 12 - Arithmetic Mean SORs by Zone/Grain Size 
>3/4” w - #4 1 #4-#8 1 #8-#40 

1 
1 #40-#200 

1 
1 <#200 

Gravel Fine Coarse 1 Medium 1 Fine Sand 1 Silts/Fine 

As can be seen in the table above, the coarse fractions (318” diameter and greater) have mean 
SORs well below the criterion. The SOR for the fines (less than #200 sieve) is typically the 
maximum for any zone. Interestingly, the intermediate sand fractions typically also have mean 
SORs exceeding 1. This is the size range into which a soil wash system would divide the soils. 
Even accounting for background in these samples, a significant fraction of the sand material may 
still exceed the SOR criteria. Given the consistency of the results showing contamination in the 
sand fractions, as well as the overall high fines content of the soils, the deployment of this 
system canceled. 

4.3 Transport & Disposal 

c There are several factors that may impact transport and disposal of contaminated material from 
the FMSS. Factors include radiological and chemical characteristics. These are discussed 
below. 

4.3.1 Radiological 

The radiological content of the material is the most limiting disposal characteristic. There are 
substantially fewer disposal alternatives open for radiologically contaminated material than for 
chemically contaminated material. The radiological levels of the waste from the FMSS, while 
low, may preclude disposal at non-radioactive waste facilities. This is addressed in the MHTDP. 
Prior to launching the pilot demonstration, an assessment of disposal locations and their allowed 
radioactivity levels should be completed. 

Some areas (e.g., Test Pit 4) have considerably elevated levels of radioactive contaminants. It is 
recommended that soils in these areas be directly disposed. This soil may be able to be blended 
with lower activity soil that is also being sent offsite to meet offsite disposal criteria, or to 
physically stabilize the retention pond material. 

4.3.2 Chemical 

Arsenic levels in the soil may impact disposal, since the maximum detected concentration of 110 
mg/kg exceeds the 20x rule for TCLP (e.g., TCLP limit for arsenic is 5 mg/L - using the 20x 
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L rule. The maximum total arsenic concentration allowed would therefore be 100 mg/kg). As a 
minimum, TCLP analyses may be required prior to waste disposal. 

An isolated area of toluene contamination was encountered in Test Pit 5. Soil from this area 
could possibly require RCRA disposal. 

4.3.3 Physical Characteristics 

Disposal of retention pond material may be difficult because of water content. This material 
releases water under shear conditions during transport. There is a potential for exceeding 
disposal site acceptance criteria. Further investigation of stabilization options is planned. 
Stabilization may also be required for material left in place. 

4.4 Assessment of Technology Evaluation Report Assumptions 

The assumptions listed in Table 13 were made as part of the economic analysis of the various 
systems and process sequences that were evaluated in the Technology Evaluation Report. Based 
on the results of the Test Pit program, these values have been revised (see “Revised Values” 
column in Table 13). Nevertheless, the economics of performing volume reduction at the 
FUSRAP Maywood Superfund Site remain favorable. 

To illustrate the favorable economics, three scenarios are presented and compared to a Base 
Case. This comparison is intended to be an order-of-magnitude estimate of the potential cost 
savings which may be realized by implementing a full-scale volume reduction effort. A detailed 
economic assessment will be provided in the Pilot Demonstration Report, following the 
execution of the pilot demonstration. The Base Case assumes that all excavated soil (300,000 
bulked c.y.) is disposed offsite as radiologically contaminated material at a transport and disposal 
(T&D) cost of $220/cubit yard. This is a quoted cost from an offsite radiologically 
contaminated material disposal facility. 

Scenario 1 assumes 150,000 c.y. of excavated material is disposed offsite as radiologically 
contaminated material at $22O/c.y. and 150,000 c.y. of processed soil is disposed at an 
alternative disposal site at $70/cubit yard T&D. This is a quoted cost from a RCRA Subtitle D 
landfill. 

Scenario 2 assumes 150,000 c.y. of excavated material is disposed offsite offsite as 
radiologically contaminated material at $22O/c.y., 75,000 c.y. of processed soil is disposed at an 
alternative RCRA Subtitle D disposal facility at $7O/c.y. T&D, and 75,000 c.y. of process 
material meets the reuse criteria and is used as onsite backfill. 

Scenario 3 assumes 150,000 c.y. of excavated material is disposed offsite offsite as 
radiologically contaminated material at $22O/c.y. and 150,000 c.y. of processed soil meets the 
reuse criteria and is used as onsite backfill. 
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Approximately $14M is included in the above scenarios to account for soil processing, additional 
material handling, and additional analytical costs. The input parameters to the cost model are 
listed in Table 13. 

A summary of the cost scenarios compared to the Base Case is presented below: 

Table 14 - Scenario Costs Compared to Base Case 
Cost Model 1 Base T&D 1 Alt. T&D 1 Processing ) Total 1 Savings 

above Base 
Base Case $66M 0 0 $66M 0 
Scenario 1 $33M $lOM $14M $57M S9M 
Scenario 2 $33M $5M $14M $52M $14M 
Scenario 3 $33M 0 $14M $47M $19M 

In addition to the economics, the test pit results have influenced the proposed pilot demonstration 
as follows: 

9 As specified in the TER, the gravel separation and radiological sorting systems remain 
recommended for use. 

9 The test pit program showed the soil has sufficient heterogeneity that segregation based 
on radiological properties remains viable. Whether this heterogeneity is maintained 
through the excavation and screening process will be evaluated as part of the pilot 
demonstration. 

9 The test pit program showed the soil contained high percentages of fines (silt). 
Additionally, radiological contamination in the sand fractions was found in excess of an 
SOR of one. Based on these results, the soil washing system will not be deployed as part 
of this demonstration. 

9 As a result of the test pit program, there is an increased level of confidence in the 
potential success of the volume reduction effort. 
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5. CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

Analysis of the data generated as part of the Engineering Test Pits at MISS program leads to the 
following conclusions: 

‘.i 

Engineering correlation with previoc;s data: 

9 Based on previous and engineering test pit data, the soils at the MISS can generally be 
divided into the following zones: overburden, retention pond, surrounding, and lower. 
The lower zone soils (below the retention pond level) generally appear to be both 
radiologically and chemically uncontaminated. 

9 Chemical contamination is present in samples analyzed during previous investigations 
and in the soils excavated during the Engineering Test Pit Program. Levels exceed the 
New Jersey Soil Cleanup Criteria in sixteen of the thirty-nine zones investigated. The 
chemical contamination observed during the Engineering Test Pit Program is similar to 
that observed in the previous investigations. Chemical contamination is not expected to 
impact pilot demonstration operations. 

9 The distribution of radiological contamination showed a high degree of heterogeneity 
within each zone. This was a new finding, which enhances potential benefits of the 
applicability of the soil sorting system. 

Design Basis for System selection/sequencing: 

9 Consistent with the TER, a gravel separation system is proposed as the initial system for 
the pilot demonstration. This system is expected to remove fifteen percent of the process 
flow as greater than 3/8” diameter material. The use of finer screen sizes will be 
investigated as part of the pilot demonstration. Retention pond material however, should 
not be processed through the gravel separation system, due to the uniform fine-grained 
nature of the retention pond material. 

L/ 

The Technology Evaluation Report had assumed a thirty-five percent coarse fraction. 
The revised value of fifteen percent therefore represents a significant decrease. It does 
not impact, however, the decision to deploy the gravel separation system. Assuming an 
alternate disposal location for coarse material, which can accept the coarse material for 
$701~~ transport and disposal, the gravel separation system would need to remove four 
percent of the process stream as coarse to break even. The fifteen percent coarse content 
derived from the test pit results substantially exceeds this minimum. 

9 Consistent with the TER, a radiological sorting system is proposed as the second system. 
It will receive the soils processed by the gravel separation system, and will be the only 
system for processing retention pond materials. The sorting efficiency for the proposed 
system is estimated to be 50 to 80 percent removal, assuming a setpoint equivalent to a 
Sum-of-the-Ratios (SOR) of one. This sorting efficiency is based on the percentage of 
“cells” (5 foot by 5 foot by 1 foot grids) with an SOR less than one within a given zone. 
A sorting potential of sixty-five percent is, therefore, assumed for the soil sorting system. 
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This is an increase over the previously assumed fifty percent sorting potential. Assuming 
an alternate disposal location for below criteria material which can accept the material for 
$701~~ transport and disposal, the soil sorting system would need to remove 
approximately twenty-three percent of the process stream to break even. The sixty-five 
percent coarse content derived from the test pit results substantially exceeds this 
minimum. 

> A soiI washing system was initially proposed in the TER. Deployment of the soil 
washing system has been put on hold. Concerns which result from the test pit program 
include the high fines contents in the soil (average of forty percent fines in the non- 
retention pond material), and radiological contamination (SOR greater than one) in the 
intermediate sand fractions (between #4 and #200 sieve). 

Design Basis for soil acquisition: 

p The soil for the pilot demonstration is proposed to be acquired from the area west of 
Building 76 (Test Pit 5 - Test Pit 1 area). This area has a combination of radioactive and 
chemical contamination, soil types, and accessibility which seem amenable to the 
proposed processing systems. Overburden, surrounding, and retention pond material will 
be excavated and processed. A soil pile at the MISS, which originated from Stepan 
Company, will also be processed. 

Assess Technology Evaluation Report parameters: 

& Key TER parameters were reevaluated based on the results of the Engineering Test Pit 
Program. Most significantly, the percentage of coarse material (greater than 3/8” 
diameter) decreased from thirty-five percent in the TER to fifteen percent based on actual 
conditions. Also, the “sorting potential” increased from fifty percent in the TER to sixty- 
five percent based on actual conditions, (sorting potential is defined as the percent of soil 
having radioactivity below the cleanup criteria that can be segregated using soil sorting). 
Since the values were specifically obtained for the pilot demonstration project, the 
confidence level in the revised values for these parameters has increased compared to the 
previous values. Even with the revised values, the results of the system evaluation fall 
within the bounds of the parametric study conducted as part of the TER. 

In conclusion, given the data collected during the Engineering Test Pit Program, the economics 
of performing on-site volume reduction remain favorable. In addition to volume reduction, it is 
believed the system will assist in managing materials so that material unsuitable for on-site 
reuse, may be disposed of at the most economical and appropriate location. 

As stated in the system selection bullets above, the revisions to the above parameters do not 
impact the fundamental conclusion that a materials management effort will achieve substantial 
cost savings compared to direct disposal. 
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V 5.2 Recommendations for Pilot Demonstration 

The objectives of the pilot demonstration are to: 

> Determine the applicability of gravel separation of the FMSS site soils for the purpose of 
achieving volume reduction and remediation cost savings. 

k Determine the applicability of radiological sorting of the FMSS site soils for the purpose 
of achieving volume reduction and remediation cost savings. 

In addition, the following investigations are recommended during the pilot demonstration, as 
they directly impact the objectives listed above. The resolution of these issues may impact 
assessment of the systems for any full-scale plant. 

c 

9 Investigation of chemical contamination: Chemical contamination may limit onsite reuse of 
material and disposal at preferred alternative sites. Chemical contamination will be 
investigated during the pilot demonstration. Chemical contamination levels of output 
streams will also be investigated. 

9 Detailed evaluation of disposal alternatives: A detailed evaluation of alternative disposal 
locations based on radiological, chemical and physical characteristics of processed material 
observed during the demonstration, and the costs associated with the alternatives, is integral 
to the economic evaluation of soil processing. This is also important in determining the most 
appropriate setpoint for the soil sorting system. 
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TABLE 13 
INPUT PARAMETERS FOR ECONOMIC EVALUATION 

Parameter Tech. Eva1 Revised Basis 
Rept. Value 
Value 

Cubic yards of soil 525,000 yd3 300,000 yd3 
excavated 

Technology Evaluation Report (TER) - 
Approximately 205,000 yd [Ref. l] of 
contaminated soil, 200,000 yd3 of clean 
soil (excavated at limits of excavation or 
from above contaminated soil) and 30% 
bulking factor (Volume measured ex-situ). 
Revised - Approximately 205,000 yd3 
[Ref. l] of contaminated soil, 20% 
overexcavation, and 25% bulking factor 
(FS) (Volume measured ex-situ). 

Cubic yards of 262,500 yd’ 150,000 yd’ TER - See above - Yz of soil excavated is 
below criteria soil clean 

Revised - 60,000 yd3 will not be 
processed (see below). Of the remaining 
240,000 yd3, 65% clean 

Cubic yards of soil 262,500 yd3 90,000 yd3 TER - All remaining material. 30,000 
with SOR greater cubic yards from this category fall into the 
than 1 “untreatable” category (see below). 

Revised - 35% of 240,000 yd3 
Cubic yards of 50,000 yd-’ 60,000 yd3 TER - Some soil is assumed to be 
unprocessable soil untreatable. This soil would be sent 

directly to a disposal site. 

Soil Size 
Distribution: 
Coarse/Oversize 
Medium (Sand) 
Fines 
Transport & 
Disposal Costs: 
Radiological 
Alternate Landfill 
Reuse 

35% 15% 
45% 45% 
20% 40% 

$220 lyd3 
$l15/yd3 

$220 /yd3 
$70 /yd3 

-$lO /yd3 $0 

Revised - Based on results, some soil is 
assumed to be untreatable. This also 
includes soil which may be direct shipped 
based on transportation issues (e.g., direct 
load to rail cars at vicinity properties). 
TER - Based on Soil Grouping Report, 
Revised - Based on overburden/ 
surrounding soil. Retention pond material 
will not be subjected to physical 
separation. 

Quoted T&D cost from Envirocare 
Quoted T&D cost from RCRA-D facility 
Credit for clean fill. 
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Figure 2 
Engineering Test Pits at MISS 
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Executive Summary 

The United States Army Corps of Engineers (USACE), under Site-Specific Environmental 
Restoration Contract (SSERC) No. DACW41-99-D-9001, has contracted Stone & Webster 
Environmental Technology & Services (Stone & Webster), a division of Stone & Webster 
Engineering Corporation, to perform remediation of the FUSRAP Maywood Superfund Site, in 
Maywood, Lodi, and Rochelle Park, New Jersey (see Site Location Map, Figure 1). A soil 
washing/soil sorting demonstration project has been proposed. These technologies offer great 
promise in substantially reducing the volume of soil requiring disposal as radioactive waste, 
without performing any treatment on site. Due to gaps in the existing site information, a limited 
test pit program had been proposed prior to the demonstration plant. The objective of the 
proposed field work was to collect the data necessary to perform an engineering correlation 
between the previously collected test boring data and the soil characteristics that will influence 
the performance of the pilot demonstration. 

To ensure the proper conduct of work, Stone & Webster developed a Test Pit Work Plan (TPWP - 
July, 1999). The TPWP satisfied the requirements of a Sampling and Analysis Plan (SAP) and 
incorporated the relevant elements of a Site Safety and Health Plan - Addenda as Appendix A to 
the plan. This Sampling Plan Design & Execution Report details the work performed under the 
Test Pit Work Plan. The results of this field investigation are reported in Engineering Test Pits at 
MISS Report. 
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b 1.0 INTRODUCTION 

The objective of this Sampling Plan Design & Execution Report is to report on the execution of 
the Test Pit Work Plan (TPWP), performed at the MISS during July and August of 1999. The 
TPWP provided guidance for collecting field data required for the engineering evaluation of the 
site soils and their potential impact on the effectiveness of the pilot plant. The TPWP provided 
the task-specific information related to the performance of the subject field program. A 
Chemical Data Quality Management Plan (CDQMP) has been developed for the FUSRAP 
Maywood Superfund Site project. The CDQMP consists of a Quality Assurance Project Plan 
(QAPP) and a Field Sampling Plan (FSP). The intent of the CDQMP is to present the project- 
level sampling and analytical requirements for the FUSRAP Maywood Superfund Site. It 
presents procedures for sampling, chain of custody (COC), laboratory instrument calibration, 
laboratory analysis, reporting of data, internal quality control (QC), audits, preventive 
maintenance of field equipment, and corrective action. Other project work plans that are relevant 
to this task order are the Contractor Quality Control Plan (CQCP), the Materials 
Handlinflransport, and Disposal Plan (MHTDP), the Site Safety and Health Plan (SSHP), and 
the General Environmental Protection Plan (GEPP). 

Much of the information required for a SAP has been previously addressed in other project level 
work plans. In order not to reiterate the content of these earlier work plans, the relevant plan was 
referenced where appropriate rather than repeating the information in the TPWP. Task-specific 
details not covered by the CDQMP or other project work plans or changes to procedures 
previously presented in these documents were discussed in the TPWP. 

b 
Overall, the TPWP provides guidance and specifications to ensure that: 

l samples were obtained under controlled conditions using appropriate and documented 
procedures; 

l samples were identified uniquely (see Subsection 5.5), and controlled through sample tracking 
systems and COC protocols; 

l field determinations and laboratory analytical results were of known quality and were valid and 
consistent through the use of certified methods, preventive maintenance, calibration and 
analytical protocols, quality assurance (QA)/QC measurements, appropriate review 
methodologies, correction of noncompliant situations, and audits as necessary; 

l calculations and evaluations were accurate, appropriate, and consistent throughout the project; 

l generated data were validated and their use in calculations was documented; 

l safety was maintained by implementing the safety and health program; and 

l records were retained as documentary evidence of the quality of samples, applied processes, 
equipment, and results. 

i/ 
“e 
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This Sampling Plan Design & Execution Report is provided as an Appendix to the Engineering 
Test Pits at MISS - Report. All results and conclusions generated as a result of the field program 
are contained in the main body of text and in the following Appendices: 

t ADDendiX B Field Data I 
Appendix C 
Appendix D 

Appendix E 
Appendix F 
Appendix G 
Appendix H 

Geotechnical Data Results 
Soil Radiological Data Results 

and SOR Calculation 
Soil Chemical Data Summary 
Groundwater Data Summary 

Work Permits 
Wetlands Delineation 

I._ 
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L, 2.0 TASK ORGANIZATION AND RESPONSIBILITIES 

Figure 2 shows the task organization and its principal lines of communication and authority. 

2.1 Task Manager 

The Stone & Webster Task Manager was responsible for effective day-to-day management of all 
operations. The Task Manager responsibilities specifically included the following: 

l preparing work plans, including approval of sampling locations, chemical analysis 
parameters, schedules, and labor allocations; 

l managing all funds for labor and materials procurement; 

l monitoring and controlling the schedule; 

l managing the site team toward unified, productive project accomplishment; 

l direct communication and liaison with the USACE Engineering Manager (EM); and 

l providing oversight to the technical leaders and reviewing all deliverables. 

L.-, 2.2 Field Operations Leader 

The Field Operations Leader (FOL) was responsible for the following items: 

l the appropriateness, adequacy, and timeliness of the technical or engineering services 
provided; 

l developing the technical approach and level of effort required to address each task/subtask; 

l the day-to-day conduct of the work, including the integration of the input of supporting 
disciplines and subcontractors and ensuring all field documentation is completed properly 
(see Appendix B); 

l ongoing QAIQC during performance of the work; and 

l the technical integrity as well as the clarity and usefulness of all project work products. 

2.3 Site Safety and Health Officer and Radiation Safety Officer 

The responsibilities of the site safety and health personnel were discussed in the Site Safety and 
Health Plan - Addenda in the TPWP.. 
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2.4 Sampling Coordinator 

The Sampling Coordinator was responsible for overseeing all sampling and analysis activities, 
including preparing sample bottles for collection; managing field sampling records, laboratory 
chains-of-custody, and other sampling related documentation; coordinating laboratory sample 
pick-ups; and/or packaging and shipping samples. In particular, this individual documented the 
source of the material that comprises each composite sample analyzed for each zone of interest 
in the test pit. This ensured that results obtained from the laboratories could be correlated back 
to specific locations within each test pit. 

2.5 Identified Individuals 

The task order staff consisted of the following individuals: 

Task Manager 
Lead Geotechnical Engineer 
Field Operations Leader 
Project Superintendent 
Site Safety & Health Officer 
Radiation Safety Officer 
Sampling Coordinator 
Contractor Quality Control System Manager 
Project Chemist 

Richard Skryness, P.G. 
L.P. Singh, P.E 
Babatunde Marquis 
Tom Farrell 
Dirk Decker 
Eric Laning 
Karl Goff 
Alan Brown 
Brian Tucker 

Subcontractors and Team Members that were used include the following: 

All subcontractors and Team Members were required to comply with the project work plans. 

._ 
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u 3.0 PROJECT DESCRIPTION 

Stone & Webster identified several soil characteristics in the Technology Evaluation Report 
(WADl-WBSS), which will influence the performance of the pilot plant demonstration. These 
properties are based on split-spoon samples and drill cuttings from borings drilled throughout the 
FUSRAP Maywood Superfund Site. Much of the information is presented in the Soils Grouping 
Report (SAIC, 1998). Engineering Test Pits were proposed to observe the spatial relationship of 
representative soil characteristics and help identify a soil source for feeding the demonstration 
plant. 

L- 

Five engineering test pits, approximately three feet wide and fifteen to thirty feet long, were 
installed. The locations were adjusted in the field to avoid buried utilities, and to minimize the 
interference with other on-site activities. Utilities were located using existing site drawings and 
information. A wetlands survey was performed which found no wetlands on the MISS. Four of the 
five test pits were located to intercept the boundaries of former retention ponds (A, B, C, and E). 
These excavated test pits provided the means to observe the soils that make-up the site overburden 
(surface soils), the retention pond residue, the soils surrounding the former retention ponds, and the 
transition soils (between the pond residue and surrounding soils.). Test pits were extended to the 
bottom of contamination, as determined by gamma surveys of the collected samples. For each 
Retention Pond Engineering Test Pit, two rough pits were installed. The rough pit excavations 
determined the location of the boundary and facilitated other field observations in preparation for 
excavating the engineering test pit. These rough pits were backfilled, and the engineering test pit 
was installed a short distance away. This method ensured that the boundaries of the retention 
ponds were captured within the planned test pit length. 

The fifth test pit was installed to the southwest of Building 76 on the MISS. It was used to 
evaluate soils that are not associated with the retention ponds but may represent a significant 
volume of soil at the MISS. It was located so as to avoid the area to the east of Building 76 
where a geomembrane was previously installed. Test pit locations were surveyed following the 
completion of the Engineering Test Pits. 

Two additional rough pits AS-R6 and AS-R7 were excavated in the existing RMA outside of the 
retention ponds A and B . 

3.1 Schedule 

The general milestones for the test pit program were as follows: 

L-l 
I.. 
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3.2 Data Quality Objectives 

The formal multi-step DQOs process described in the CDQMP was not followed for the test pit 
investigation. This is because the objective of the test pit work activities was not to make 
remedial design, remedial action, or soil management decisions, but rather to establish 
approximate engineering correlations of the variability of radiological and chemical 
contamination with spatial location, depth, and physical properties. Radiological and chemical 
measurements were made using a combination of field screening and offsite laboratory 
capabilities. 

QC sample collection, testing methods, and control, as well as laboratory quality assurance (QA) 
protocol shah provide assurance to the data user that the data is of measurable quality. As a 
measure of quality, the data user shall use laboratory precision, accuracy and completeness 
criteria for the analytical methods of interest (see Section 7.0 of this report) as shown in 
Appendix B of the QAPP. Field blanks were collected as indicated in Tables 1 and 2 for the 
Contract and Onsite Laboratories and Quality Assurance Laboratory respectively. 

Method detection limits and practical quantitation limits for the analytical methods of interest as 
presented in Appendix A of the QAPP were included in Attachment C of Volume II of the 
TPWP. The semivolatile organic, polychlorinated biphenyl, and pesticide limits were developed 
using the sonication extraction method. For this project, Stone & Webster will utilize the 
sonication method for all samples with the exception of those containing a clay matrix (i.e. 
cohesive). No clay soils were identified during the test pit program. 
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4.0 FIELD INVESTIGATION 

4.1 Field Investigation and Report Organization 

This segment of the report is organized in the order that the field investigation was conducted . 
The rough pits and engineering test pit excavation, groundwater, and soil sampling was 
conducted in accordance with the approved work plan. Components of the field investigation are 
described as follows: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 
i., . 

Pre-construction Planning and Coordination 
Training 
Mobilization 
Wetlands Delineation 
Survey and Excavation Stake out 
Site Clearing 
Surface Scan/Gamma Walkover 
Utility Mark-outs and Excavation Clearance/Permits 
General Excavation Procedure - Rough Pits 
General Observations - Rough Pits 
General Excavation procedure - Engineering Test Pits 
General Observations - Engineering Test Pits 
Laboratory Testing (Rad., Chem. and Geotech) 
Field Records (Compiled by Test Pits) 

9 Test pit Photos 
9 Test pit logs 
9 Radiological, Chemical & Geotechnical 
9 Soil Sample & Composite Listing 
9 Chain of Custody 

4.2 Pre-Construction and Coordination 

Prior to initiation of field activity, a coordination and pre-construction meeting was held at the 
site with the project superintendent, health and safety personnel and sub-contractors. The 
meeting addressed the test pit investigation, excavation/construction sequence and technique, 
sampling procedure and protocol, and work hours. The meeting also identified concurrent 
activities on site and training requirements for the labor crew. 

As part of the coordination meeting, a site walkdown was conducted to identify subcontractor’s 
staging area and decontamination pad. Any modifications that may be required to make the 
existing decontamination pad suitable for the test pit use were also identified. Approximate 
locations of the test pits were noted, and access to the SW portion of the site across the railroad 
tracks onto Stepan property was identified. 

“_ 
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4.3 Training d 

All personnel participating in the engineering test pit work received a General Employee 
Radworker Training (GERT) and site orientation. Upon completion of the GERT, field crews 
were fit tested with their respective respirator sizes in accordance with the SSHP. Medical 
baseline evaluation/testing was conducted prior to field investigation. 

4.4 Mobilization 

The Contractor’s equipment was staged at the MISS prior to commencement of subsurface 
exploration. To document any previous radiological contamination, SEC surveyed the 
Contractor’s equipment prior to excavation. Equipment brought on site by the contractor 
consisted of one 850 excavator, one F150 pick-up truck, small hand tools and a gas powered 
weed eater. Sampling equipment was shipped directly to site by the vendors 

Appropriate personal protective equipment (PPE) such as gloves, tyveks, boots and personnel 
survey equipment were supplied by SEC in accordance with the Project Health and Safety Plan. 

4.5 General Approach 

4.5.1 Wetlands Delineation 

A Wetlands delineation was performed at the MISS to identify and mark areas within the site so 
that excavation the engineered test pits were located outside of the wetland boundaries and buffer 
zones. It was determined that there are no wetlands within the MISS. Wetlands delineation 
documentation is included in Appendix H. 

4.5.2 Survey 

The retention pond boundaries were located using historical records and aerial photographs of 
the site. The boundaries of the retention ponds were located on the existing site plan using 
known points such as observation wells as reference points. The surveyor staked out the 
approximate locations of the retention pond boundaries. Two points along the boundary of the 
ponds were staked and a line was drawn to connect both points. One side of the line was 
identified the inside portion of the pond while the other was identified as the outside of the pond. 
This line was used as the basis for excavating the rough pits for each of the retention ponds. 

4.5.3 Site Clearing 

The rough pits and engineering tests pits were located to minimize the amount of clearing 
required. Any surface impediments such as shrubs and debris were removed prior to excavation. 
No trees were removed in the course of completing the test pit investigation. 

- 
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i 
-’ 4.5.4 Surface Scan/Gamma Walkover 

A10 ft by 10 ft grid was located by the surveyor along the staked boundaries of the retention 
ponds. This area covered the rough pits’ and engineering test pits’ locations. A gamma surface 
scan was conducted to record the existing surface radioactivity levels prior to excavation. Upon 
completion of the test pit excavation, the 10 ft by 10 ft grid was reestablished to record the 
surface radioactivity levels after excavation. Pre and post excavation levels recorded are 
included in Appendix B. A gamma walkover was not performed for Test Pit 5. 

4.5.5 Utility Mark-outs and Clearance 

Prior to excavation,‘the location and marking of existing utilities at the MISS was performed. 
The approximate alignment of active sewer lines was established by locating manhole covers as 
shown in existing site drawings. Direction of flows was determined by opening manhole covers. 
In addition, a Dig Safe clearance/excavation permit was obtained for the different stages of the 
test pit investigation. 

4.5.6 Excavations and Sampling 

The Stone & Webster Field Operations Leader FOL directed the Field Team during excavations 
of the rough pits and engineered test pits. The Stone & Webster Sample Coordinator (SC) 
organized, directed and provided oversight for the sampling performed during the test pit 
Program 

The engineering test pit sampling and testing program was completed to develop analytical 
profiles that capture the horizontal and vertical distribution of radiological, chemical and 
geotechnical properties of the soils. Each 4ft wide by 5ft lengths and I-ft thick lift of soil within 
the grid was sampled. Sampling procedures are discussed further in Section 5.0. Radiological 
data results are located in Appendix D. Geotechnical data results appear in Appendix C. The 
chemical data summary is in Appendix E. 

Rough Pits were excavated as follows: 
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Upon completion of the scheduled rough and engineering test pits, two additional rough pits AS- 
R6 and AS-R7 were excavated in the existing RMA outside of retention ponds A and B. The 
additional rough pits were excavated to gather information about soil types that are not 
associated with any of the retention ponds, but rather are representative of the MISS. No 
engineering pits were associated with the additional rough pits. 

Additional rough pits were excavated as follows: 

4.5.6.1 Rough Pit Excavation 

Excavation of the rough pits were proposed to accomplish or determine the following: 

Locate and identify the inside of the retention ponds sediments and bottom of the retention 
ponds as close to the pond outline as possible. 

Locate and identify the outside of the retention ponds and surrounding material as close to 
the pond outline as possible. 

Capture the transition zone between the pond boundary and surrounding soil. 

Evaluate groundwater depths at the proposed test pit location. 

Determine the magnitude of radiological contamination relative to excavated depth. 

Facilitate the location of the engineering test pit alignment to capture the surrounding 
material, transition material and retention pond material. 

Determine depth to bedrock at the locations of the proposed test pits in the retention pond 
areas. 

For each of the retention ponds located at the MISS, two rough pits (A and B) were excavated to 
identify the inside material of the pond and the surrounding material outside of the pond. The 
interval between the two rough pits captured the boundary of the pond and the transition of the 
pond to the surrounding soil. 
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L--, To determine the approximate location of the rough pits, two points were located along the 
outline of each retention pond as shown in the existing records and site drawings. Two known 
locations (monitoring wells MISSdA and MISS-2A) on the site plan were located by Garden 
State Survey on the ground surface in the area of the former retention ponds. Coordinates and 
control elevations were established at the rough pit location with reference to the nearest 
monitoring well. 

With the exception of the marked locations for rough pits A and B, the ground surface was 
prepared in accordance with the work plan excavation sequence. A stockpile area was located 
adjacent to the rough pit excavation. In order to preserve the integrity of the surface soil, the top 
l-2 ft of overburden in the stockpile area was remove to expose the presumed contaminated 
subsurface soil. This approach helped control and minimize the potential for contaminating the 
existing surface with subsurface spoils. 

Rough Pit excavation proceeded downward and horizontally about the width of the excavator 
bucket in one-foot lifts. This method enabled the observation of layering, material composition, 
material boundaries and profiles as they were exposed. Cross sections and observations made 
are depicted in the individual test pit in Figures 3 through 7 of the test pit report 

For each of the retention ponds, only one of the two rough pits was excavated to bedrock and 
groundwater, when possible. Prior to excavating rough pits 1 and 2 at retention Ponds A and B, 
there had been no rainfall for at least two months creating dry conditions and a lowered water 
table. 
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Dust Control and Dust Suppression 

Prior to excavation, the area to be excavated was pre-soaked using site water delivered through a 
garden hose and spray nozzle. As excavation progressed, the soils were hosed down to mitigate 
airborne contamination. In addition, continuous air monitoring was implemented to monitor at 
the excavation perimeter. Records for the air monitoring program are included with the field 

Rough Pit 1 at 
Retention Pond “A” 

l Retention Pond “A” boundary was located. The 
retention pond sediment varied in color ranging from 
white to tan, gray and greenish pond sediments with 
decaying leaves and plant shoots. 

l Groundwater was not encountered 
l Radiation levels measured as excavation progressed 

dropped with depth 
l A highly compacted coarse material with black organic 

substance was encountered at 2ft below ground surface 
with foul odor. 

Rough Pits 2 at 
Retention Pond “B” 

l Depth to bottom of pond A was measured at 6ft below 
ground surface. 

l Bedrock (Dark-red sandstone) was encountered at 12-ft 
below ground surface. 

l Retention Pond “B” boundary was located. Retention 
pond B sediments varied in color ranging from white to 
tan, gray and greenish pond sediments with decaying 
leaves and plant shoots. 

l Groundwater was encountered at 18-ft below ground 
surface. Percolation rate was less than 5 gpm (water 
sample was collected and processed for offsite 
chemical analysis) 

l Radiation levels measured as excavation progressed 
dropped with depth. 

l Depth to bottom of pond was measured at 8ft below 
ground surface 

l Debris encountered included miscellaneous fills such 
as demolished building debris, lumber, tree stumps, 
pipes, asbestos shingles/siding etc. 

-.. 
Page 12 of 34 STONE &WEBSTER A 

6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 5: Results of Engineering Test Pits Program at MISS - Appendix A 

Rough Pits 3 at . 
Retention Pond “C” 

. 

. 

. 

Retention Pond C boundary was located. The retention 
pond sediment varied in color ranging from white to 
tan, gray and greenish pond material with decaying 
leaves and plant shoots. 
Groundwater was encountered at 12ft below ground 
surface (groundwater sample was collected and 
processed for offsite laboratory chemical analysis). 
Radiation levels measured as excavation progressed 
dropped with depth. 
Buried drums and fragments of a large glazed ceramic 
container were exposed close to the ground surface. 
Radiation levels recorded near the exposed drum and 
glazed ceramic fragments were significantly elevated 
(> 100,000 cpm). Rough pits at pond C were relocated 
and the exposed drum location was flagged and posted. 
Depth to bottom of pond C was measured at 8ft below 
ground surface. 
Magnetometer scan of the immediate area indicates 
several metallic anomalies. 
A pink to purple thin layer (4-6 inches) of sticky 
material underlie Pond “C” 
Bedrock (Dark red sandstone) encountered at 14-ft 
below ground surface. 
Due to the heavy rams prior to excavation, the soil was 
unstable, undermining and cave-in below ground 

Rough Pits 4 at 
Retention Pond “E’ 

surface were common. 
l Retention pond E boundary was located and found to 

be over lOOft beyond the outline shown in the existing 
site plan and aerial photo. Retention pond E sediment 
varied in color ranging from white to tan, gray and 
greenish pond material with decaying leaves and plant 
stems. 

l Radiation levels measured increased with depth up to 
5ft below ground surface. 

l Groundwater was encountered at lo-ft below ground 
surface (Groundwater sample was collected and 
processed for offsite laboratory chemical analysis). 

l Depth to bottom of pond E was measured at 7ft below 
ground surface at the deepest section of the excavation. 

l Excavation to bedrock could not be accomplished due 
to continuous cave-in and undermining below ground 
surface as a result of the heavy rainfall prior to 
excavation. 

“I 
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Additional Scope - 
Rough Pits 6 and 7 

l Material and excavation profile observed in the 
additional rough pits are similar to those observed in 
the surrounding soils at test pit 1 retention pond “A”, 
and test pit 2 retention pond B. Excavated materials 
are mostly FILL consisting of construction debris, 
geotextile, demolished building debris and fragments 
of weathered sand stone. 

l A partially demolished concrete structure was exposed 
while excavating AS-R7. The structure appears to be a 
holding or a containment structure. The interior was 
backfilled with miscellaneous wastes such as crushed 
drums, petroleum products, pieces of ceramic 
containers, grass wares, dishes, ashes etc. Only a 
portion of the structure was exposed. A sketch of the 
structure and excavation outline is shown in Figure 8 
of the test pit report. The foundation coincides with a 
Toluene containment basin shown in drawing 

4.5.6.2 Engineering Test Pit Excavation 

Based on the observations and the information gathered from the excavation of the rough pits, 
the length of the engineering test pits at each of the retention ponds were determined such that it 
captured the surrounding soils, the transition soils and the retention pond sediments. In addition, 
the number of columns and rows in the soil sample matrix logs were predetermined and the 
outlines of the ponds were predicted. The rough pits yielded valuable information that enabled 
on-site engineers to pre-plan the test pit excavation to the extent that the sample sequence and 
sampling containers were pre-labeled prior to excavation. 

Reference elevations were established from known points to the axis of the engineering test pits. 
The test pit alignments were laid out at 5ft intervals to the pre-determined test pit lengths. A 10 
ft extension was often added at both ends of the test pits for excavator bucket reach and sloping 
of the pit as depth increased in accordance with standard excavation practice. 

Engineering Test Pits 1 through 4 were excavated as follows: 
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With the exception of the staked alignments of the test pits, the ground surface was prepared in 
accordance with the work plan. The top soil l-2ft from the are adjacent to the rough pits was 
removed and stockpiled. A presumed contaminated surface 2ft below the existing ground 
surface was exposed for excavated spoils from the test pit. This method provided a means to 
minimize the potential for spreading contamination from the subsurface to nearby surfaces. 

Test pits were divided into the following zones: 

Test Pits were excavated across the boundary of Retention Ponds A, B, C and E at the MISS. 
The as-built locations for Test Pits 1 through 5 are shown in Figures 3 through 7 of the test pit 
report. The test pit excavation proceeded in 1 ft lifts. Soil samples were collected in 5 gallon 
pails for each 5 ft lengths of 1 ft. lifts. Upon completion of the test pit and based on the visual 
observations, the profile of the pond and the surrounding soil was sketched and each of the nine 
zones were identified based on the zone designation. One composite sample was prepared for 
each of the zones in the retention pond test pits. For the non-retention pond test pit, one 
composite sample was prepared for the overburden, O-2 ft below ground surface, the upper zone 
2-5 ft below ground surface and the lower zone 5 ft below ground surface. 

Exclusive of Test Pit 5 the composite samples comprised of soils from each excavated portion of 
the test pits within a particular zone. Each grid cell being 5 ft long by one excavator bucket 
width. The zone boundaries were selected based on field screening measurements and visual 
observations. Due to the distinct difference between the pond material and the surrounding soils 
the zones were easily identified by color without the use of the mussel color chart. 

45.6.2.1 Test Pit 1 - Retention Pond A 

A detailed graphic illustration is shown in Figure 3 of the test pit report. Test Pit I was 
excavated across the boundary of the former Retention Pond “A” in the existing RMA . Test Pit 
1 was excavated at approximately 25 ft in length and excavated to 9ft below the existing ground 
surface. The bottom of the retention pond was measured at 6 ft below ground surface. There 
were no detectable values for the headspace taken. 
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Total gamma recorded in the 5 gallon pail ranged from 13 $00-2 1,000 CPM. Higher radiation 
counts were recorded at the ground surface to about 2 ft below ground surface. As the 
excavation progressed downward, radiation counts dropped. A total of 45 soil samples were 
taken at Test Pit 1 in 5 gallon pails with 4 special samples of substances requiring further 
identification. Included in the special sample is the white powdery pond material. 

General Observations 

The overburden layer consisted of reddish brown sand, highly compacted. The ground surface in 
the area of test pit 1 was hard, dry and barren. 

The surrounding soil consisted of miscellaneous fill that include reddish brown sand, 
construction debris, geofabric, gravel, decaying leaves and plant shoots. 

The pond material is predominantly white-fine powder slightly damp, stratified with each 
stratum less than 1 inch and varied in color ranging from white to tan, brown and slightly gray. 

The lower material underling the pond was observed to be mostly reddish brown sandy silt and 
weathered sand stone. 

4.5.6.2.2 Test Pit 2 - Retention Pond ‘93” 

A detailed graphic illustration is shown in Figure 4 of the test pit report. Test Pit 2 was 
excavated across the boundary of the former Retention Pond “B” outside the northern edge of the 
existing RMA. Test Pit 2 was excavated at approximately 30 ft in length and excavated to loft 
below the existing ground surface. The bottom of the retention pond was measured at 8ft below 
ground surface. Headspace reading taken did not register any values. The total Gamma 
recorded in the 5-gallon pails ranged from 17,000 CPM to 33,000 CPM. Higher radiation counts 
were recorded at the ground surface to about 2 ft below the existing ground surface. As the 
excavation progressed downward, radiation counts dropped. A total of 59 soil samples were 
taken at Test Pit 2 in 5 gallon pails with 10 special samples of substances requiring further 
identification. Included in the special sample is the pond sediment. There was no soil sample 
take from a grid at 6 ft. below ground surface because it contained predominantly red asbestos 
shingles. 

V 

-1 

General Observations 

The overburden in the immediate vicinity of the test pit, consisted of loosely placed crushed 
stones mixed with granular material brought from vicinity properties. The crushed stone is 
placed on a geofabric. The surface area in the test pit 2 location was partially covered with grass 
and tall vegetation. 

The surrounding soil consisted of miscellaneous fill that include construction debris, burnt brick 
from what appears to be remains of a demolished chimney or smokestack, corrugated asbestos 
shingles, pipes and lumber. 

_- 
Page 16 of 34 STONE & WEBSTER m 

6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan -Volume 5: Results of Engineering Test Pits Program at MISS - Appendix A 

The pond material is predominantly white-fine powder damp, stratified with each stratum less 
than 1 in and varied in color from white to tan, gray and light green. 

Mixed in the pond material were items such as pans, glass wares, decaying leaves with rich 
chocolate smell, leather strands and organics. 

The lower material was observed to be dark coarse-fine sand and cinder. 

4.5.6.2.3 Test Pit 3 - Retention Pond “C” 

A detailed graphicjllustration is shown in Figure 5 of the test pit report. Test Pit 3 was 
excavated across the boundary of the former Retention Pond “C” across the railroad spur. Test 
Pit 3 is approximately 25 ft in length and excavated to 10 ft below ground surface. Headspace 
reading taken did not register any value. Total gamma recorded in the 5 gallon bucket ranged 
from 22,000 CPM to 75,000 CPM. Higher radiation counts were recorded at the ground surface 
to about 2 ft below ground surface. As the excavation progressed downward, radiation levels 
dropped. A total of 50 soil samples were taken at Test Pit 3 in 5 gallon pails with 8 special 
samples of substances requiring further identification. Included in the special sample is the 
white pond sediment. 

General Observations 

The surface area of Retention Pond “C” had little or no overburden. Noticeable overburden is 
present in the surrounding soil material. The surface area of test pit 3 location was partially 
covered with grass. 

The surrounding soil consisted of loam and miscellaneous fill that include construction debris, 
demolished building fragments, boulders and pieces of pipes. 

The pond material is predominantly white-fine powder stratified with each stratum less than 1 
inch thick and varied in color ranging from white to tan, brown to slightly gray. Underlying 
pond “C” is a pink to purple sticky material. 

The lower material was observed to be mostly dark medium to loose coarse sand. 

4.5.6.2.4 Test Pit 4 - Retention Pond “E” 

A detailed graphic illustration is shown in Figure 6 of the test pit report. 

Based on the observations and information gathered during the rough pit excavation at Pond E, 
Test Pit 4 was excavated in 3 segments. The boundary of Pond E was found to be over 100 ft 
beyond the limits shown in the existing site plan and area photograph. Furthermore, radiation 
levels increased with depth. 

Test Pit 4 - Section Z 
u 
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Section I of Test Pit 4 is about 15 ft in length and excavated to 4 ft below ground surface. 
Section I captures the boundary of Pond E and the surrounding soils. The bottom of the pond 
was measured at 2.5 ft below ground surfaces in this section of the test pit 4 excavation. 

L-.X‘ 

Test Pit 4 - Section II 

Section Il was excavated about 32 ft behind Section I at 5 ft length and 8 ft below ground 
surface. This section captures the overburden, the pond and bottom of the pond that was 
measured at about 6 ft below ground surface. Section II provides a means to project the bottom 
of the pond to the bottom of the pond in Section I, and predict the change in slope. 

Test pit 4 - Section III 

Section III was excavated about 2.5 ft behind Section II at the deepest end of the pond . Section 
III is 5 ft in length and excavated to 9 ft below ground surface. The bottom of the pond was 
measured at 7 ft below ground surface. 

General Observations 

The overburden at Retention Pond “E” consists of dark brown sand with cinder. Radioactivity 
counts were elevated. The surface area at the location of test pit 4 was covered with tall grass 
and shrubs prior to excavation. 

The highest radiation levels during the engineering test pit program were encountered in Test Pit 
4. Radiation levels averaged greater than 100,000 CPM. Retention pond material consisted of 
white-fine powder stratified with each stratum less than 1 inch and varied in color ranging from 
white to tan and light gray to dark ash. 

- 

The lower material consisted of dark-red sandy silt with traces of ash and hardened cinder. 

A total of 20 samples were taken at test Pit 4 with 3 special samples. 

Subsequently, 15 additional special samples were taken from the 5-gallon pails in Section I. 

4.5.6.2.5 Test Pit 5 - Adjacent to Building 76 

A detailed graphic illustration is shown in Figure 7 of the test pit report. Test Pit 5 was 
excavated adjacent to Building 76 in the former Thorium Processing area. Test Pit 5 is a non- 
retention pond excavation. Test Pit 5 is approximately 15 ft in length and excavated to 8 ft 
below the existing ground surface and to bedrock. 

General Observations 

The overburden consisted of coarse aggregate and crushed stones. Immediately below the 
crushed stone is a thin layer of asphalt about 4 inches thick. For the most part, test Pit 5 is 
predominantly miscellaneous fill consisting of bricks, hard bitumen that continued to melt when -’ 
I._ 
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i/ exposed to direct sunlight, laboratory utensils, metallic plates, ceramic tub, and petroleum 
wastes, partially demolished foundation and lumber. From 6 ft below ground surface to the 
bottom of the excavation comprised of reddish-brown sand and fragments of weathered 
sandstone. 

4.563 Testing 

The test pit investigation included field and laboratory testing to establish the range of 
engineering properties that the soil at MISS exhibit within the site and to determine the nature 
the soil material in the immediate edge of the former retention ponds. 

Geotechnical laboratory-testing program included gradation analysis with hydrometer testing. 
Since there were no clay material sampled during the field investigation, Atterberg limits testing 
was excluded from the laboratory testing program. Prior to and during excavation, the ground 
surface in the area to be excavated was watered down with water delivered through fire hose and 
nozzle for dust control. Each successive lift was sprayed with water to the extent necessary to 
preclude airborne particulate before samples were taken from the bucket. Because of the 
additional water introduced for dust control, laboratory testing to determine natural water and 
moisture content were also excluded from the testing program 

1.” 
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5.0 SAMPLING PROCESS DESIGN - 

The intended purpose of the engineering test pit sampling and testing is to develop analytical 
profiles that capture the horizontal and vertical distribution of radioactivity, chemical and 
physical properties of the soils. Since the objective is to establish approximate engineering 
correlations of radiological, chemical, and physical variability, statistical sampling was not used 
for the engineering test pit sampling. 

5.1 Chemical Sampling 

Prior to each engineered pit excavation, the FOL and SC reviewed data gathered during the 
rough pit excavation and planned the extent of the engineered pit, as well as the amount of 
samples required to support the Work Plan. Based on the extent of the excavation, a grid system 
and preliminary zone profile were developed. The SC prepared the required material for the 
sampling effort, including necessary sampling containers and sampling equipment. 

Each test pit was excavated in 1 foot lifts. The Field Team collected samples for each 5 foot 
length of the lift in accordance with the construction and sampling sequence presented in 
Appendix D of the Work Plan. Each 1 foot x 5 foot lift comprised a “grid” in the overall 
engineered pit profile. 

5.2 Grid Sampling and Field Screening 

During the course of the excavation of each engineered pit, the Field Team collected chemical 
and radiological samples from each grid. As the excavator removed each “grid” from the test 
pits, designated members of the Field Team performed field screening of the excavated material 
and collected samples. Field screening performed at the excavator bucket consisted of gamma 
count and PID scanning of the excavated material. After the initial field screening, the Field 
Team collected a VOC sample using a disposable sampling syringe, a headspace sample, and a 
bulk sample in a 5 gallon pail for geotechnical and chemical analyses. The VOC syringe 
samplers used collected a specified amount of soil (approximately 10 grams) required by the 
New Jersey DEP sampling protocols for VOC samples using methanol preservation. 

VOC samples collected were immediately placed on ice. Headspace samples were capped as 
soon as they were collected and placed aside for headspace measurements using a PID. The 
field team measured headspace readings approximately 5 minutes after sample collection. 

The 5 gallon pails containing the bulk samples were moved to a covered sample 
preparation/compositing area after collection. Upon receipt of the bulk samples at the sample 
preparation area, a NaI scan was performed on the samples. The field team then collected 
chemical samples from each 5 gallon pail for each grid. Chemical samples were immediately 
placed on ice and stored until further chemical cornpositing could be performed. Remaining 
material in the 5 gallon pails was used for the geotechnical sample from each grid. Similar to 
the chemical samples, geotechnical samples were stored in the sample preparation/compositing 
area until compositing could be performed. 

1_ 
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5.3 Sample Coinpositing 

After completion of each engineered pit excavation, the FOL and SC determined the allocation 
of each grid into the various cornpositing zones. The zone boundaries were selected based on 
field screening measurements and visual observations made during the course of the excavation. 
Zone composites were classified into one of nine different zones using the following system: 

For the Non-Retention Pond Test Pit, one composite sample each was prepared for the 
Overburden (0 to 2 feet below ground surface (bgs)), Upper (2 to 5 feet bgs), and Lower (5 feet 
bgs to the lower limit of contamination or the groundwater table) zones. 

The composite samples were comprised of soil from each excavated portion of the test pits 
within a particular zone, with the exception of the VOC samples. Due to the nature of VOC 
samples, cornpositing of VOC samples would destroy the samples’ integrity. Therefore, a VOC 
sample representative of each zone was selected by the SC based on the headspace 
measurements taken during the excavation. Additionally, a VOC sample corresponding to the 
highest measured headspace reading for each test pit was taken. 

VOC samples selected using the screening process were transferred from plastic syringes 
corresponding to the selected grids into pre-weighed sampling jars containing a pre-measured 
volume of methanol preservative. VOC samples were iced and sent to the Contract Laboratory 
for chemical Analysis. 

The field team composited chemical samples for each zone. Chemical samples composited 
included Semi-volatile organics (SVOCs), Pesticides, PCBs, and Priority Pollutant Metals (PP- 
13). Chemical samples were iced and sent to the Contract Laboratory. Geotechnical samples 
from each grid were composited in a manner similar to the chemical samples. The field team 
performed all cornpositing of the chemical and geotechnical samples using quartering techniques 
in accordance with EPA soil sampling protocols. 

The following table summarizes sampling equipment used and analytical procedures. 
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Field Screening and Bulk Sample Collection (At Excavate 
Volatile Organic Compounds Plastic Syringe 

Headspace 

G-M scan on excavator 
bucket 

Volatile Organic Scan 

Gross Gamma Count 

8 oz. glass jar with Teflon 
lined cap, aluminum foil 
inner seal, PID using Mini- 
Rae hand held field 
analyzer ( 10.6 eV bulb) 

Geiger-Mueller tube (H-P 
260 Probe coupled with 
Ludlum Model 222 1 
ratemeter/scaler) 
Mini-Rae PID hand held 
field analyzer (10.6 eV 
bulb) 
Nal Scan - Eberline SPA-3 
2x2 NaI detector coupled 
with Ludlum Model 2221 
ratemeter/scaler) 

One VOC sample per zone 
and one sample 
corresponding to highest 
headspace extracted in 
methanol and submitted to 
laboratory for analysis by 
EPA method SW 846 8260 
Partially fill glass jar with 
soil, cover with foil and 
cap. Allow to develop for 5 
minutes in warm 
environment. Puncture foil 
with PID probe, record peak 
Reading. 
Perform scan on excavator 
bucket 

Perform scan on excavator 
bucket 

Perform scan on top surface 
of 5-gallon bucket 
containing sample from 
grid 

Sample Compositing for Laboratory Analysis 
Chemical Samples 
Semi-Volatile Organic 
Compounds - 
Pesticides 
PCBs 
PP- 13 Metals 

1 1 Liter widemouth glass jar 1 SW 846 31 550B/8270C - _ 
with Teflon lined cap 

1 Same container as SVOC 1 SW 846 31 550Bl808 1A .I 
I Same container as SVOC SW8463550Bl8082 
1 Same container as SVOC SW 846 3050/6010B, 

7471A 
Volatile Organic Compounds 1 2 oz. septum jar with SW 846 5035/8260B 

% Solids 
Geotechnical Samples 
Grain Size 
Atterberg Limits 
Specific Gravity 

methanol preservative 
1 50 mL plastic bottle 

5 gallon pail 

1 ASTM D2216 

ASTM D422, D 136, D2487 
ASTM D43 18 
ASTM D854 

- 
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Radiological 
Specific Activity - Thorium 500 mL Marinelli Gamma Spectroscopy using 
232, Radium 228, Uranium (composites) Canberra GC3020 detector, 
238 Petri-dish (for analysis of GENII-2000 software 

grain-size fractions) 

5.4 Sample Identification and Field Sample Numbering 

Sample identification protocols were identified in the CDQMP (see Attachment C of Volume II 
of this TPWP). A 19-digit sample/site identification number was used. A sample/site identifier 
for data base reporting has the following format: 

MISS-AAASSNNNNn-#### 

For the test pit program, test pits are designated (“AAA” in above identifier) as follows: 

L 

l TPl - Retention Pond A Test Pit 
l TP2 - Retention Pond B Test Pit 
l TP3 - Retention Pond C Test Pit 
l TP4 - Retention Pond E Test Pit 
l TP5 - Building 76 Test Pit 

The media “Ss” stands for surface soil. 

The unique station number “NNNN” was identified as follows: 

Digits 1,2 - Used to indicate the horizontal control within the test pit. Samples were collected 
over 5 foot sections within the test pit. “A” was the outermost section. Lettering then proceeded 
incrementally into the former retention pond. A 30 foot test pit, therefore, was represented by 8 
sections (“A” through “F”). 

Digits 3,4 - Used to indicate the depth in feet below ground surface, from which the sample was 
obtained (e.g., 01 to 99). 

For cornposited samples sent to the Contract Laboratory, the above four-digit designation 
reflected the zone that the sample represents: 

REOV = Retention Pond Overburden 
REUP = Retention Pond Upper 
RELO = Retention Pond Lower 
TROV = Transition Overburden 
TRUP = Transition Upper 
TRLO = Transition Lower 

u 
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SUOV = Surrounding Overburden 
SUUP = Surrounding Upper 
SULO = Surrounding Lower 

Intervals included in the composite were noted in the field notebook and on the Engineering Test 
Pit Log. 

Therm0 NUtech, the soil sorting vendor for the Field Demonstration, had requested that soil 
samples be provided to them for testing. These samples were collected from two vertical slices 
in Test Pit 4, and contained the character string “TN”. 

The number “n” for the sample type (i.e. regular (0), duplicate (l), split (2), etc.) was designated 
in the field, as was the sequential sample number “#####Y. 

For example, sample identification number MISS-TPlSSOB060-00010 represents a regular soil 
sample collected from test pit number 1 on the MISS, in the second horizontal section (S-IO’), at 
a depth of 6 feet. After compositin g, the sample designation would have been MISS- 
TPlSSSUOVO-00010. The laboratory designation for this sample would have been MISS- 
00010. 

5.5 Decontamination 

Decontamination was performed in accordance with SOP 506. All sampling equipment was 
decontaminated between samples and all excavation equipment was decontaminated prior to 
arriving at or leaving the site and between test pits. The equipment subcontractor, using high- 
pressure water or steam, decontaminated excavation equipment. Decontamination was 
performed to the satisfaction of the onsite Stone &Webster representative. The onsite water 
supply (Maywood municipal water) was used. This water will be analyzed for contaminants of 
concern. 

For heavy equipment decontamination, Stone & Webster will modified the existing equipment 
decontamination pad that is located adjacent to the contaminated soil staging area. 
Decontamination liquids were containerized for offsite disposal. 

“. 
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6.0 SAMF’LING METHODS REQUIREMENTS 

An overview of engineering test pit construction and sampling is presented below: 

1. The FOL, Sampling Coordinator, and subcontractor (including the backhoe operator) planned 
the excavation. 

2. After the area to be excavated was cleared, the backhoe operator excavated the engineering test 
pit proceeding in increments as planned. 

3. After each increment, the operator waited while the FOL inspected the test pit to decide if 
conditions are appropriate for sampling. 

4. The backhoe operator, who has the best view of the test pit, immediately ceased digging if: 

l Any fluid phase or groundwater seepage was encountered in the test pit; 

l Any drums, or other potential waste containers were encountered (a drum was encountered 
during the excavation of Test Pit 3); 

l Distinct changes of material were encountered (Distinct changes of material type were 
observed in Engineering Test Pits l-4. Excavation resumed after photographs were taken 
and descriptions of the change were entered in the field notes); or 

l The inspecting Stone & Webster representative directed the operator to cease digging. 

5. When open, test pits were secured by means of a physical barrier during the day and at the end 
of each day. 

Soil for sampling was collected using a backhoe bucket at each 5 ft. length of each lift. Visual, 
radiological (NaI scan), and headspace measurements guided the selection of the soils for the 
sample. With the exception of VOC samples, cornpositing soil from several locations along the 5 
ft. excavated strip was considered to be acceptable. Special samples of material were collected 
from the test pits as deemed appropriate. 

For test pit sampling, samples were collected using SOP 307, Surface and Shallow Subsurface 
Soil Sampling, with the two modification discussed below. Entry into the test pit was not 
permitted. 

. Samples were obtained from the backhoe bucket. The sampler directed the backhoe operator 
to remove material from the selected depth or location within the test pit. The bucket was 
brought to the surface and moved away from the pit. Health and safety protocols were 
followed, such as the operator laying the bucket on the ground prior to sampling. The 
sampler ensured that the operator was attentive of the sampling activities prior to 
approaching the bucket. The sampler approached the bucket and monitored its contents with 
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the PJD and a G-M detector and recorded the reading on the log. The sample was obtained - 
directly from the bucket. The sample was collected from the center of the bucket and placed 
in sample jars using a clean trowel or spatula. Appropriate sample containers were be used 
as described in Table 4-l of the QAPP. 

Information regarding sample location, depth, and character was recorded on an Engineering 
Test Pit Log and a Sample Matrix Log (Appendix B). Further data and some of the preliminary 
COC information was also recorded on this form. Samples were prepared for shipping in 
accordance with SOP 504, Labeling, Packaging, and Shipping Environmental Samples. 
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7.0 ANALYTICAL METHODS SUMMARY 

Tables 1 and 2 present the summary of samples analyzed by the Onsite and Contract 
Laboratories and the Quality Assurance Laboratory respectively. A comprehensive suite of 
analyses was performed for each test pit in order to obtain the most complete profiles for the 
correlations. 

7.1 Radiological 

A field laboratory was utilized to perform gamma spectroscopy. The field laboratory utilized a 
Canberra GC3020 detector coupled to an A Module. Data was analyzed by GENII 2000 and 
Procount 2000 software. The Procedures Manual for the field laboratory is located in Appendix 
H of the QAPP. For the onsite laboratory, a 500 ml sample was collected for analysis. 

In addition, radiological analyses were performed on fractions of soil supplied by the 
geotechnical laboratory. Samples returned by the geotechnical laboratory were analyzed by 
gamma spectroscopy. Due to the reduced volume of soil returned in the soil fractions, these 
analyses were performed using petri-dish samples. Gamma spectroscopy using the same 
instrumentation as used on the composite samples was performed. 

The soil fractions were analyzed as follows: 

t 

A +3”; 1.5” - 3”; 0.75” - 1.5” 
B 318” - 0175”; #4 - 318” I 
cl I #8-##4 
6 #16 - #8; #30 - #16; #40 - #30 
E #50 - #MQ #60 - #50; #lOO - #60; #I200 - #lOO 
F Below #ZOO. 

Results of the radiological analyses are provided in Appendix D. 

7.2 Chemical 

For the chemical analyses, the following methods were utilized: 

Mercury 
Pesticides 
PCBs 

SW 846 Method 747 1 A 
SW 846 Method 354OC, 3541, or 3550B /8081A 
SW 846 Method 354OC, 3541, or 3550B I8082 
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- 
Stone & Webster utilized a sonication extraction method for all SVOC, pesticide, and PCB 
samples with the exception of those containing a clay matrix (cohesive). No clay soils were 
identified during the engineering test pit program. 

Table 4- 1 of the QAPP details the container, preservative, and holding time requirements for 
these analyses. Results of the chemical analyses are provided in Appendix E. 

7.3 Geotechnical 

For the geotechnical analyses, the following methods were utilized: 

Samples for these analyses were containerized in 5-gallon pails. There are no preservative or 
holding time requirements for these analyses. Results of the geotechnical analyses are provided 
in Appendix C. 

After analysis, the geotechnical laboratory returned the analyzed soil fractions to the onsite 
radiological laboratory for analysis. 

_. 
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8.0 INVESTIGATION DERIVED WASTE 

Soil, decontamination water, and PPE are the only investigation-derived wastes which were 
generated during these field activities. Soil was replaced into the excavation to the extent 
possible. Any soil which could not be placed back into the test pit due to bulking as a result of 
excavation was considered excess soil. All residuals, including excess soil, were handled in 
accordance with the MHTDP. All material - soil, PPE and decontamination water, is currently 
being temporarily stored on site pending disposal as radiological waste. 

The following quantities of waste were generated as part of the Engineering Test Pit Program: 

Description QlUlIltitJ 
Used PPE 2 each B25 ISA boxes 

Decontamination Water 1 each 55 gallon drum 
Excess Soil 0 
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9.0 POST-SAMPLING ACTIVITIES - 

Equipment was decontaminated in accordance with the TPWP before leaving the site. An exit 
radiological survey of the equipment was conducted to ensure that surface contamination levels 
were below those specified in the TPWP. Additional decontamination was not required. No 
equipment was required to be retained on site. 

Locations of all excavations, including the rough pits, dewatering sumps, and engineering test pits, 
were surveyed and posted on a MISS site drawing. 

.- 
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10.0 QUALITY CONTROL 

QC activities were performed in accordance with the CQCP and the CDQMP. This work was 
considered an advanced investigation activity and does not impact the final product or status or 
compliance with regulatory guidelines, therefore, it is not considered a Definable Feature of 
Work. As such, the three phase control system was executed as described below to meet the 
needs of the activity in an efficient and effective manner. In all cases, QC methods 
commensurate with the anticipated future use of the data being collected were employed. 

10.1 Field QuaI& Control 

The field QC process includes the use of checklists (as provided in the TPWP) to document 
performance of necessary tasks during field activities. In addition, field instrument QC check 
sheets are contained in the instrument SOPS included in the SSHP-Addenda, which was provided 
as part of the TPWP. The following checklists were utilized: 

. Mobilization 

. Utility Clearance 

. Instrument Calibration 

. Surveying 

. Field Documentation 

. Demobilization Decontamination 

. Data Management 

. Reports and Other Documents 

. Field Safety 

. Sample Collection 

. Packing, Storing, and Shipment of Samples 

Daily Quality Control Reports (DQCRs) were completed to document project activities. These 
reports were submitted daily to the USACE Kansas City District and any onsite USACE 
representatives. Field changes were documented utilizing a Field Change Record. 

Field QC also involves the use of calibration standards and blanks for photo-ionization detector 
measurements and other field measurements. Special samples submitted to the laboratory 
included trip blanks, equipment rinsate blanks, and field duplicates. They were analyzed in the 
laboratory as samples, and their purpose was to assess transport, decontamination procedures, 
and sampling and testing procedures as possible sources of sample contamination and to 
document overall sampling and analytical precision. No additional samples were collected. 
Rigorous documentation of a.ll field QC samples in the project logbooks was mandatory. Field 
notebooks were maintained in accordance with SOP 507, Field Notebook Content and Control. 

I.. 
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10.2 Laboratory Quality Control/Quality Assurance 

Laboratory QC is addressed in the CDQMP. The laboratory QC for chemical analyses is based 
on criteria developed for the QA elements of ER 1110-l-263. The analysis of control samples 
(e.g., surrogates and method blanks) is routinely done to monitor the performance of each 
analytical method. An important element of the Maywood effort will be the collection and 
analysis of samples to evaluate matrix effects on target compound response. These samples, 
designated matrix spike/matrix spike duplicates (MS/MSDs), were prepared in the laboratory by 
adding a known amount of pure compounds to an actual sample to determine potential 
interferences. MS/MSDs were collected in accordance with standard USEPA and SW-846 
protocols. 

The performance of QC samples are continually evaluated and plotted over time. Acceptable 
limits are established for each method as described in SW-846. The Contract Laboratory 
provided results of control sample analyses to Stone & Webster on an ongoing basis during the 
field/analytical program. The Contract Laboratory was responsible for identifying methods that 
did not meet established criteria. 

During the program, several noncompliances were identified and addressed. The Contract 
Laboratory identified that the soil weights for volatile organic samples were not in compliance 
with NJDEP requirements. This was not felt to be a critical issue, so no change was made to the 
sampling protocol. Sampling labeling was also modified was also modified per the contract 
laboratory’s request to make it easier to track VOA samples. (A “V” was added to the sample 
number). 

QA procedures have been established by both the USACE and by Stone & Webster for this 
project. Contract Laboratory QA is further discussed in the CDQMP. The USACE QA program 
is outlined in ER 1110-l-263. One element of this program is the use of a QA laboratory. Splits 
of certain samples were sent to a QA laboratory designated by the USACE (see Table 2). This 
laboratory analyzed the samples independent of Stone & Webster’s Contract Laboratory. Stone 
& Webster submitted the results from the contract laboratory to the QA laboratory for 
comparison. 

“. 
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b 11.0 REPORTS 

Reports were prepared in accordance with Contract Number WAD 03, WEB 03. Reports were 
reviewed in accordance with the requirements of the CQCP. 

11.1 Field Documentation 

The field documentation completed for the test pit field work is detailed in the TPWP. These 
forms consist of the following: 

Summarized the field activities for that day, including QC activities; DQCR - Completed daily. 
submitted daily to the USACE Kansas City District and any onsite USACE 
representatives. 

Field Technical Renort - Completed daily. Summarized technical issues, progress and tracking 
forms completed and by whom; 

Enzineering Test Pit Log - Completed per 5 foot wide vertical column of test pit. Documented 
visual observations of test pit material, stratification, classification and field screening 
levels (radiological and headspace) relative to excavation lifts; 

Sample Matrix Log - Completed per test pit. Documented radiological, chemical, and 
geotechnical information for the individual excavation cells 

Field Change Tracking Log - Used to track field changes (deviations from the work plan) over 
the duration of the test pit field work; 

Field Change Record - Completed per field change. Used to document unanticipated problems 
encountered, resulting field change, reasons for the change/deviation from the work plan, 
and course of action taken; 

Hazardous Work Permit Reouest - Completed prior to start of work. Used by field personnel to 
request that RPTs prepare an HWP. 

Test Pits Perimeter Air Samnlina Log - Completed daily. Tracked perimeter air sampling 
activities 

Test Pits Integrated Air Samnling Log - Completed daily. Tracked integrated air sampling 
activities 

A weekly report was prepared to summarize the activities performed during the week. It 
included progress made, problems encountered, and their resolution, as well as any outstanding 
questions requiring answers from the USACE. This report was also submitted to the Kansas City 
District as well as any onsite USACE representative. 
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TABLET 
CONTRAC~ANDONSITELABORATORIESANALYTICALSAMPLESUMMARY 

FUSRAPMAY~~OODSUPERFUNDSITE 
TESTPITWORKPLAN 

PARAMETER REGULAR REPLICATES RINSATE MSAUSD TRIP TOTAL 
SAMPLES BLANKS BLANKS NUMBER 

VOLATILE~RCANICS 
(Soils) 39 4 10 414 10 71 
(Groundwater) 6 1 6 l/l 3 18 
SEMIVOLATILE~RGANICS 
(Soils) 39 4 10 414 0 61 
(Groundwater) 

METALS 
6 1 6 l/l 0 15 

(Soils) 39 4 10 414 0 61 
(Groundwater) 6 1 6 l/l 0 1.5 

(Soils) 39 0 0 0 0 39 
GAMMASPECTROSCOPY(WETCOUNT-ONSITELABORQTORY) 
(Soils) 39 4 44 0 0 47 

MS/MSD = matrix spike/matrix spike duplicate 
PP- 13 = Priority Pollutant 13 
TAL = Target Analyte List 
I. Wet Chemistry Parameters will consist of hexavalent chromium; cyanide; fluoride; lithium; phosphorous; sulfate; 
hardness (as CaCO& nitrate, nitrogen; nitrite, nitrogen; alkalinity (as CaCO;); total dissolved solids; total suspended solids; 
total organic carbon; and ammonia, nitrogen. 
2. Radiological Parameters analyzed by the Contract Laboratory will consist of gross alpha, gross beta, gross gamma, Ra- 
226, U-238, and Th-232. 
3. Atterberg Limits will only be derived for cohesive soils. Determination will be made in the field as to whether to perform 
this test. 
4. Decontamination Wipe Samples 



II 

TABLET 
QUALITYASSURANCELABORATORYANALYTICALSAMPLESU~MMARY 

FUSRAPMAYWOODSUPERFUNDSITE 
TESTPITWORKPLAN 

VOLATILE~RGANICS 
(Soils) 4 4 9 
(Groundwater) 1 1 2 

SEMIVOLATILE~RGANICS 
(Soils) 4 0 5 
(Groundwater) 1 0 1 

METALS 
(Soils, PP-13) 4 0 5 
(Groundwater, TAL) 1 0 1 

PESTICIDES 
(Soils) 4 0 5 
(Groundwater) 1 0 1 

PCBs 
(Soils) 4 0 5 
(Groundwater) 1 0 1 

RADIOLOGICALPARAMETERS' 
(Soils) 4 0 5 
(Groundwater) 1 0 1 

PARAMETER REPLICATES TRIPBLANKS 1 TOTALNUMBER 

MS&CD = matrix spike/matrix spike duplicate 
PP- 13 = Priority Pollutant 13 
TAL = Target Analyte List 
1. Radiological Parameters will consist of gross alpha, gross beta, gross gamma, Ra-226, U-238, and Th-232. 
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MAYWOOD. NEW JERSEY 

FIGURE 7 
TYPICAL SITE WORK ZONE 

APPLICABLE TO ROUGH PIT/ENGINEERING TEST PI1 

TYPICAL TEST PIT EXCAVATION 
PLAN 

JULY 1999 
SIONE k WEBSTER ENClNEfRlNO CORPORATION 

BOSTON. lMS?&HUSETlS 
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APPENDIX B 

ENGINEERING TEST PITS AT MISS 
FIELD DATA 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

Appendix B - Field Data STONE & WEBSTER A 
6/30/00 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
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EXCAVATOR BUCKET GM READINGS 

ENGINEERING TEST PITS AT MISS 
FIELD DATA 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

Appendix B - Field Data STONE & WEBSTER h 
6/3OIOQ 



FUSRAP Maywood Superfund Site 

Sample Matrix Log 

13 

14 
15 
16 
17 

16 . 

19 

conlmam 

- . 
Field Tarts 

Head Space 

Soil aassifc&w 

Total Gamma (Nal) 
Uniied Soil aassikation 

LabTesting ‘. 

Extraction for OrpanIcs 
Chwlcal - Soll VCCs svccs ,.a PC% Pesllcides SOlllCOllO~ Soxhlel Melals (PP13) 
Chemical - OW VOCs svocs PCSS Pesticides Gamma Spec Olher. 
OuAeohnlcal Grain Size Allerbera Limit Molslure content Hydrometer Tesl I 
Fladlologlsal Gamma Spec censily PO-Of- 

Utilize 1 copy of thlr sheet for samples for Chemical Analysts, 1 for RadiologIcal, and 1 for Geotechnlcal 



FUSRAP Maywood Superfund She 

Sample Matrix Log 

MISS 

Stone 8 Webster Environniental Technology 8 Services 
L&i!&- 4i+h- 

SMlPLE MAlRlx CHEMICAL Preprred By: 

St Pit ID: 7-i?lf p/p 2 ,“iz:::::: x 
~fzlfw m/cccL#q 

sh.cl.dW&,&w ode: 8byjqf 

Field Tests ; . Lab Testing 

Exlracllon for Ch snlcs 
ad Space Chemical . Sol1 VOCs svocs PC% Peslkldes SOlliCklUOtl Soxhlel Metals (PPW 

d awrkmb Chemical - OW VGCs svocr PCS6 Pesticides Gamma Spcc other: 

lal Gamma (Nal) Owtrchnlcal Grain We Altetberg Llmil Moislure Content Hfdromelet Test 1 
*__a c-t, I ___. n__.,__ .._A,-*__m__. ^___. ---- ^...._ I ~~ 

utlllza 

. 

c 

7. 

1 copy of this sheet for samples for Chemical Analysis, 1 for RadiologIcal, and 1 for Gcotechnlcal 

( 



SAMPLE MAlRIX 

FUSRAP Maywood Superfund Site 

Sample Matrix Log awAv?m~ 

MISS -!ih.c.u* GM 

Stone 8 Webster Envtrontiantal Technology B Servtces ma: 160 cp, 

x 

Pr~are~,~ ~~~ Checked YL,! bf6 

““i}30 199 

Field Tests 
r I Lab Testing 

I I 

Head Space 
soil CAassiWaticm 
Total Gamma (Nat) 
wii ea aa8mah 

Exbactlon Ior orr~anks 
Ch@mlcsl . Sell VOCs svocs PCS8 Peslkldes SLVllC~llO~ Soxhlet Metals (PP13) 
Chnnlcat . OW VOCO svocs PC%S Pesliddes Gamma Spec Gther. 
Oeotechnlcsl Grain Sko Atterber@ Limit Mbislure Content Hydrometer Test I 
IwHdoglcd Gamma Spco Density I PO-d- 

utlllm 1 copy of this sheet for samples for Chemical Analysis, 1 for Radlologlcal, and 1 for Gec!er.hnlcal 



FUSRAP Maywood Superfund Site 

Sample Matrix Log 

MISS 
. Stone 8 Webster Environniantal Technology & Services I 

SAMPLE MAlRlX CHEMICAL Prepared By: Checked By: /4Ah P mt0: ,/ / 
OEOTECHNICAL 1 

) 

- 
Field Tests LabTesting 

ExtractIon for Organlcs 
Head Space Chmdoal- So,, VOCs svocs PC% Pesticides Sonicatlon Soxhlet Metals (PP13) 

Sod CWrilicalion Chemical -0W VOCS svocs PCBS Pesticides Gamma Spec Olher: 

TOW Gamma (Nal) C,&chnlcaI Gwain Sire ARerberg Limit Moisture Content Wdromeler Test I 
Unified Soil aassification RadlologlcaI Gamma Spew Density PO-~- 

Ulllize 1 copy of thls sheot for samples for Chemical Analysis, 1 for RadiologIcal, and 1 for Gec!eahnlcal 



. . 

FUSf?AP Maywood Superfund Site 

Sample Matrix Log 
MISS 

SAMPLE MATRIX CHEMICAL Prepared By: ( 

OEOTECHNICAL 

Tat Pit ID: RADIOLOGICAL x 

1El I I I I . I I I I I I 
191 I 

riamnwm 

L\ 

., 

- . 
, .I ,. .,. . . . LabTesting .’ 

Exhaclion for organks 
Chamlcal - Sol1 VOCs svocs PC@. Pesticides SO”kall0” Soxhlet Melds (PP13J 

ChwckA . OW VOC, svocs PC86 Pesticides Gamma Spec Other. 

04obchnlcal Grain Size Allerber~ Llmil MOlShm cantent Hydrometer Tesl 

ltadlologlcal Gamma Spec Densily PO-d- 

Utlllze 1 copy of this she-et for samples for Chemical Analysis, 1 tar Radiological, and 1 lor Gaotechnlcat 

:. .._ .k - . . _ 
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SAMPLE BUCKET PID SCAN READINGS 

ENGINEERING TEST PITS AT MISS 
FIELD DATA 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

Appendix B - Field Data STONE & WEBSTER bh 
6/30/00 



- 

-w---w--- 
=FORM.4 

FUSRAP Maywood Superfund Site 
Sample Malrlw Log 

Field Tests 

ead Space 
011 aadkaion 

old Gamma (Nal) 
Jnfied s011aefi0O~i0O 

I 
Lab Testing 

Exlracllcn for Organlcs 

chmkal - SOll voca SVOO Pear Peslicldes Sonkalkn Soxhlet Metals (PP13) 

Chwlsal - OW ‘Jo*1 svocs Pas Peslicides Gamma Spec Other: 

Owtechnlcal Gfain Size Alterberg Llmil Moisture Content ltfdromeler Test I 

R~dlclcglcal Gamma Spzc L!ensily I P!J-~, 

1 copy of this chest for samples for Chcmlcal Analy4ls, 1 for Radlologlcal, and 1 for Geolechnlcal 



,. .-- - - _c --a----n 
TPFORM-4 

FUSRAP Maywood Superfund Site 

Sample Mafrlx Log 

SAMPLE MATRIX 

MISS 

Stone 8 Webster Environniental Technology IL Services 

X. 
a.‘,, l?KG 

CHEMICAL Prepared By: 
r 

Checked By: 0210: 

- Field Tests 

Head Space 
Soil Uassificalion 

Total Gamma (Nal) 
hifed Soil aasadication 

Lab Testing 

Extrectlon for o,gan,c* 
Chsmlcal . Soil vocs svocs Pfm Pesllcides SCXlk.3tlOll Saxhlel Metals (PP (3) 
Chemical. OW VoCs svocs PCBS Pesticides Gamma Spec other: 
Owtrchnlcal Grain Sire AMberg Limit Molslure Conten\ Hfdromeler Test 

I 
I 

R~dlologlcat Gamma Spec Density PO-d- 

ufllize 1 COPY of fhb sheet for ~amPh?s for Chcmlcal Analysis, 1 for RadIologIcal. and 1 ror Geolcshnlcal 



\ \ 
I FUSRAP Maywood Superfund Site 

Sample Matrix Log 

- 
Exlrscilon rw 0rflanl.x .- 

Chrticd . WI V%S svccs PCS9 Peatkldes Sonkatkn Soxhlet Metals (PP13) 
Chmmlcal . OW Vowl svocs PC%? Peslkldes Gamma Spx CnhW 
OwJtv9tnk8t Grain Sire Alterber~ Limit Moisture Content l$drometer Test 
RadIologIcal Gamma spec censily I 

I 
PO -d- 

1 for Geo!sshnlcal Ulllbs 1 copy of lhlr sheet for ramples for Chemical Analysla, 1 for Radlologlcal, and 

. . 

/ 



FUSRAP Maywood Superfund Site 

Sample Matrix Log 
MlSS 

Stone&Webster Envlronniental Technology & Services 

y 

, 
SAMPLE MAlRlX CHEMICAL 

OEOTECHNICAL 
Ted Pit ID: RADIOLOGICAL 

Date: @i/99 

.--- _c___ 

Soil Uassitication 
Total Gamma (Nal) 
Unitled Soit Classification 

Field Tests 1 

I 
_..” . . . . “_, _“., 

Chemical . GW VOCs svocs PCSS 
Oaotechnlcal Grain Size Allerberg limit 
R~dlOhxh,l r.amn - ‘- ‘. 1 

vocs svocs 

“?I apec luenslry 

PCBS 

I 

Lab Testing 

Exlraction for orpanics 
Pesticides Sonication Soxhlet Metals (PP13) 
Pesticides Gamma Spec Olher. 
Moisture Conlent Hydrometer Test 

m-or- 

Utilize 1 copy of this sheet for samples for Chemical Analysis, 1 for Radiological, and 1 for Gec!e~hnical 

( ’ 



- . 

FUSRAP Maywood Superfund Site 

Sample Matrix Log 

. MISS 

SAMPlJ2 MATRIX 

8 

9 
10 
11 

13 
14 
15 
16 . 

17 

Field Tests 

Head space 
sd adwii 
fdsl Gamma (Nal) 

Ch,mkal -Soil VOCa 
clnrdcal - ow vom 
OMI~chnlcal Grain She 

Lab Testing 

Exlrscllon lot Organks 
svom PcaS Peslicldes SOdG~llO~ Saxhlel Melal (PPl3) 
svccs PCS% Pesticides Gamma SW Other: 
Allerberg Limil Moislure Ccnlenl tiqdrometer Test I 

lhded Soil Uassfwlion ~Adlologlcal lOamma Spec lOamity I PO-d- 

Ulillze 1 copy of this sheet for samples for Chemical Analysis, 1 for RadIologIcal, and 1 for Geolechnlcal 

..,.. .._ ..I..... : 
. 
I’ 

bbm;l; 
. . .^. 
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HEADSPACE READINGS 

ENGINEERING TEST PITS AT MISS 
FIELD DATA 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

Appendix B - Field Data STONE & WEBSTER A 
6/30/00 



- 
l ,C 

He. 

Sc 

TCI 

un 

FUSRAP Maywood Superfund Site 
Sample Matrix Log 

MISS 

Field Tests i 0 .’ ‘. Lab Testing 

II Cias6ibalion 

al Gamma (Nal) 

flied Soil aahfi0Cti0C 

Exlraction for Organlcr 
Chamtcal . Sol1 VoCs svoa PC% Pesllcides Sontcalton Scxhlel Metals (PP13) 
Chemical . OW WCS svocs PCES Pesticides Gamma Spec Other: 
G~clechnlcsl Grain Sue Allerbqt Limit Moisture Content Hydrometer Test 

I 
I 

tIadlolc&.al Gamma Spec Density m-d- 

Utlke 1 COPY of lhls sheet for samples for Chemical Analysis, 1 for Radiological, and 1 for Geotechnlcal 

; . . . . . . . _.._. >. . . . , 



-_I -w-m- 
TPFORM.4 

FUSRAP Maywood Superfund Slte 
II 

Sample Matrix Log ~~~ bf@fQ: 

MISS 

Stone&Webster Envlronmental Technology 8 Services L@luwXlNB: 0. “pp 

SAMPLE MATRIX CHEMICAL x Prepared By: Checked By: 
CEOTECHNICAL 

Test PII ID: MDlOLOOlCAL &I Gi6ci-- 

- Field Teats I Lab Tesllng 
I I 1 I I I I 

Head Space 

Sc4 Uassiflcalion 

Total Gamma (Nal) 

Unlied Soil aassdkation 

Extracllon ror organhx 
Chwnical - SalI VOCS SVOCS PC30 Peswdes Sonicatlon Soxhlel Metals IPP13) 
ChmlC8l- ow vrxs svoc9 PCS8 Pesticides Gamma spec Other: 
O~obohnlcal Grain Size Atterberg Limit Moisture Content ttidrometer Test 
FZadlotcqlcal Gamma Spec Density I 

I 
PP-Of- 

Utike 1 copy of this sheet for sample8 for Chemical Analysis, 1 for Radiological, and 1 for Geo!eshnlcal 



/ 

nnINm!N rumw~lmiIIy t”’ ti md ml m m mi mi(\I,rn 

\ :ORM.4 

FUSRAP Maywood Superfund Site 
Sample Matrix Loo 

SAMPLE MA’fWX 

T*rtPitID: 7z+& 3 

MISS - 

Stone 8 Webster Envlronniental Technology 8 Services 
CHEMICAL v Preprred By: Checkad Sy: 
oEoTScHNlcAL 
ftAtllOLOQlCAL 

Field Tesls Lab Testing 

Soil Uassifkation Ctlwnkal - ow vocs svoa Pm Pesticides Gamma Speo Other: 

Total Gamma (Nal) Oaotwhntcrl Grain Size Alterberg Limit Moisture content Hydrometer Test I 
LMed SOS C2srrifkatkn Radlolottlc~l Gamma Spm mnrity I PO -of- 

Utttk 1 COPY Of thls sheet for samples for Chcmlcal Analysis, 1 for Radlologlcal. and 1 for f3ec!echnlcal 

. . . . . . 

/ 

pkiw,Jd*Mskb 



* 

Utike 1 copy of thle sheet for samples for Chemical Analysis, I for Radiological, and 1 for Gec!eshnlcel 

<. .,.A.. . :... 
., 

.a, 



FUSRAP Maywood Superfund Site 
Sample Matrix Log 

MISS 

Stone&Webster Environniental Technology 8 Services , 

SAMPLE MAl?UX 

Fteia Tests 

Scit CMMlcatii 

Total Gamms (Nal) 

ihkd soil aamwkt7 

. . . Lab Tes,tlng 

ExtractIon for Or anlcs 
Chwnlcal . Sol1 VOCI 

Chrmlcrl .GW VOCS svom PCS, Peslicldes Gamma Spa Olher: 
Q~otechnlcal Grain Sire Alterberg Limit Molslureconlent Hldromelet Tesl 
RadIologIcal Gamma Spec Density I 

I 

PO-d- 

Utltbe 1 Copy of this sheet for samples for Chamlcal Analysis, 1 for RadiologIcal, and 1 for Geotechnlcal 
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PRE & POST EXCAVATION SURFACE 

RADIOLOGICAL SURVEYS 

ENGINEERING TEST PITS AT MISS 
FIELD DATA 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

c 

Appendix B - Field Data STONE & WEBSTER L&h 
6/30/00 



FMSS Survev Data Sheet 
Survey No.: pMSS99RS.0067 

vale: 81lOI1999 

Survey Tech.: G. Moyer/II. Miller 

Cuunl Hm.Tcrh.: N/A 

Survey ‘Type: (inalllla Walkover 

I.crtl of Posling: Itcstriclcd Arca 

0. I lJWZ~ipfiOllS 

kc Attached Sheets ._ ,,-..... . . .._._.^ .-.._...__. _.._-- _......_.... -.--___ 

c 

i..‘$ -.----_I i ,i- ;’ ’ 

t- -- - . . -- ._.- -..- 
I -. -...-...- ._._. - _._. --.. I-- -.-,-. -...--..------.-,.. __-_ 
I ..“_ _... . . ___-. . .._ -_-_- --._._ - .-.._._- .__ __._ - . - __.._.- --- 
Shodcr ureas = N/A 

Item Surveyed: Pm-Excavation Gamma Walkover ofTest Pit #I 

Limit = ISOdpm (removable). 900 dpm (total); U238: Limit = 900dpm (removable), 4500 dpm (total) 



FMSS Survey Information Sheet 
Survey Drawing/Description/Comments 

N N 

/ / 

/ / 
30-35 30-35 30-35 30-35 30-35 30-35 25-30 25-30 25-30 25-30 30-34 30-34 30-34 30-34 25-30 25-30 25-30 25-30 25-30 25-30 50-65 50-65 

25-35 25-35 25-30 25-30 25-30 25-30 25-30 25-30 30-35 30-35 25-20 25-20 20-25 20-25 28-30 28-30 35-45 35-45 55-60 55-60 55-60 55-60 

30-40 30-40 35-40 35-40 30-35 30-35 25-30 25-30 25-30 25-30 25-30 25-30 25-30 25-30 15-18 15-18 15-20 15-20 25-35 25-35 38-48 38-48 

40-50 40-50 35-45 35-45 35-40 35-40 35-40 35-40 32-37 32-37 28-32 28-32 28-32 28-32 

35-40 35-40 32-38 32-38 35-40 35-40 35-40 35-40 35-40 35-40 28-34 28-34 28-34 28-34 

25-30 25-30 20-30 20-30 30-35 30-35 30-40 30-40 27-35 27-35 27-32 27-32 25-30 25-30 

30-45 30-45 30-45 30-45 30-45 30-45 30-35 30-35 30-35 30-35 25-30 25-30 25-30 25-30 

30-45 30-45 30-45 30-45 35-45 35-45 35-45 35-45 25-55 25-55 25-45 25-45 25-35 25-35 

General information 

Survey #: FMSS99RS.0067 
NOTE: All SPA-3 readings arein Kcpm 

Site: FMSS 

Tech(s): Moyer/Miller 

II Comment Grid blocks 10'~ 10'(100ft*)-TestPit#l Page2of2 



c 

FMSS Survey Data Sheet 

_--._-_--.- 
‘3 

_ ___- ._----- 
‘i : 

_ __ ..__..~ .._...._. 

-. ----__ 

-.--.- - 

-.-- - 

-_- . . . .._. 

_ _-- -- 

__.____ -_.-.-_.--_------- 

__ .- .-- .-.-.-..- -------- 

,_. _ ..- .-. .-_.. .-.--.-. ---_- - 

___---. -- 

____._____ ,_--.-.--- .--- - 

Shaded Areas = N/A 

--r 

7. ..( i 
Ia 
., i 
.‘.: 
., 

,I 1 

-_ 

-_ 

-- 

-_ 

-_ 

-_ 

Item Surveyed: Post-Excavation Gamma Walkover -_--_~__----...-_ 
I 
_..___. -._-- _.___. -...- _._. -__-_--.._- __._____.. __.. 

ConIaminanl/Limils: Th232: Limit = 180dpm (removable), 900 dpm (lotal): U238: Limit = 900dom (rcmovablc): 4500 dam (toral) --....--... - . .._... -.., . -- .._..- --..-.- .._. --.-_..------ -_ .- _.. _. . : ~. -.. . 
Cornmeal _ s:lSwiue bka. is the oerformance check bkg; direct probe bkg. taken in area orsurvey a~ 

n-.‘. . 
I lime of sorvcy 

Removable 

Alpha Bela-Gmma 
I 

I - - 

c 
I I 

‘dpm ‘dpm CPm CPm ‘dpm ‘dpm 

- - --- --- 

__ --._. __ --._. 

- - -_.- -_.- 

---- ---- --___... --___... 

--___ --___ -- -- 

- --. - --. 

-- -- 



FMSS Survey Information Sheet 
iurvey Drawing/Description/Comments 

30-40 32-37 33-36 31-35 33-38 30-35 30-34 31-38 29-34 34-38 31-35 

30-36 32-36 36-65 36-85 26-33 26-33 28-32 25-31 23-29 26-29 27-34 

30-36 35-45 36-76 35-90 29-170 30-70 26-31 23-32 23-27 25-29 29-34 

33-37 35-48 35-42 35-42 40-66 45-75 30-38 

34-41 35-39 35-39 36-42 38-77 32-50 31-37 

34-38 33-37 35-38 35-38 35-40 33-39 28-35 

33-38 34-36 35-38 33-40 33-40 32-38 26-33 

33-38 34-36 35-38 33-37 31-38 30-38 26-33 

Fenera/ Information 

urvey #: FMSS99RS.0071 

ite: FMSS 

ech(s): GendreauNVadelPerry 

omment Grid blocks IO’ x IO’ (100 ft’) -Test Pit #I 

*NOTE- Sold boundary indicates areal extent of pre-excavation survey grid 

** SPA-3 readings are in Kcpm 

Page 2 of 2 
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FMSS Survey Information Sheet 
hrvey Drawing/Description/Comments 

13-15 14-17 14-17 14-17 14-17 14-17 14-17 18-21 

14-16 14-17 14-17 14-17 14-17 14-17 14-17 17-20 

14-16 14-17 14-17 14-17 14-17 14-17 14-17 17-20 

15-19 15-18 15-18 14-17 14-17 14-17 16-18 18-20 

15-19 16-18 16-18 16-18 16-18 20-23 20-23 22-25 

20-23 19-21 18-21 17-19 19-21 23-26 20-24 20-23 

18-20 18-20 18-20 19-22 19-22 20-22 20-23 

19-22 19-22 19-22 19-22 19-22 20-23 

20-22 21-23 20-22 22-25 20-31 22-31 

18-20 18-23 20-24 20-24 20-24 25-42 

16-20 18-28 22-28 22-28 25-35 30-45 

reneral Information 
NOTE: All SPA-3 readings arein Kcpm 

urvey#: FMSS99RS.0066 

ite: FMSS 

ech(s): GendreaulMiller 

omment Grid blocks 10'~ lO'(lO0 ft')-TestPit#2 Page2of3 

= 

c (\ c 



FIVr( Survey Information Sheet 
Wvey Drawing/Description/Comments 

14-17 14-17 14-17 14-17 14-17 14-17 14-17 15-18 

14-17 14-17 14-17 14-17 15-18 15-18 15-18 17-22 

13-16 13-16 13-16 13-16 13-16 14-17 14-17 17-24 

:eneral Information 
NOTE: All SPA-3 readings are in Kcpm 

urvey #: FMSS99RS.0066 

ite: FMSS 

ech(s): GendreaulMiller 

omment Grid blocks IO’ x IO’ (100 f?) - Test Pit #2 Page 3 of 3 



FMSS Survey Data Sheet 
Sorvry No.: FMSS99RS 0070 

- 

.__ 

- 

- 

.- 

_. 

._ 

- 

-. 

.- 

_ 

- 

----_ -.- 

---_ 

.-_~ --- 

.- ..-- - ._ . . . --___- .___ 

_.-- . - ____ _....____ -___ 

ihadcd areas = N/A 

-- 

Item Surveyed: Posl-Excavation Gamma Walkover or-rest Pil#2 ’ 

COntaminRnt/Lrmrls: ‘rh232: Limit = ISOdpm (removable), 900 dpm (total); U238: Limit = 900dpm (removable), 4500 dpm (total) 

ZLbL 
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Beta-Gamma 
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Fd i Survey Information Sheet 
iurvey Drawing/Description/Comments 

(’ ! 

I 
117-35 135-38 

I I I I 

13-15 14-49 14-19 17-20 19-27 30-36 

15-17 17-21 18-25 20-23 19-24 22-30 

17-19 19-22 19-22 20-23 21-23 22-25 

17-19 17-19 19-22 20-23 20-25 22-25 

17-20 17-20 18-21 20-28 24-27 23-27 

17-20 17-20 18-21 21-25 23-25 23-27 

18-20 116-20 118-21 119-28 117-24 120-26 

I I I I I 
20-23 20-25 19-26 23-33 (20-23 119-22 

general Information 

iurvey #: FMSS99RS.0070 

#ite: FMSS 

‘ech(s): GendreauMladelPerry 

*NOTE- Bold boundary indicates areal extent of pre-excavation survey grid 

'* SPA-3 readings are in Kcpm 

:omment Grid blocks IO' x IO' (100 fl') - Test Pit #2 Page 2 of@ 
at 



FMSS Survey Data Sheet 
Swvcy Nn.:~I:MSS99l(S.0068 

E 

- 

t 

-----__ 

- - ---. - . -_- __-_ 

- 
.~ T‘ -----.-~--- --- 

I----..-- ~--.- 

-I-------- .-. .- - 
- 
-. &..- ..- . . ..__ 

, 

. -- ---.----- --- 
WLS = NIA 

Contaminn 
Cnmmr.‘.. I 

I. 

‘dmn i 



FRI( ; Survev Information Sheet \ --- -a --~~--~~--~---~- -~---- 

urvey Drawing/Description/Comments 

25-35 25-45 35-490 loo-380 28-32 22-43 25-32 24-50 

40-200 60-140 30-40 22-43 25-42 22-50 

, 
L 30-45 32-60 40-50 20-22 25-35 20-23 

/ 30-40 26-32 30-50 20-22 25-30 18-21 

30-40 23-26 25-28 20-24 22-26 20-24 

35-45 23-26 24-30 20-28 19-22 22-32 

40-50 23-26 20-23 19-22 19-22 20-24 

30-45 23-26 20-23 19-22 19-22 18-20 

25-40 20-24 22-24 19-22 19-22 18-21 

2460 20-24 22-25 19-23 19-22 18-i;! 

20-24 20-24 22-27 20-35 18-22 17-20 

ieneral Information 
NOTE: All SPA-3 readings are in Kcpm 

'urvey #: FMSS99RS.0068 

#ite: FMSS 

‘ech(s): Miller/Perry 

:omment Test Pit (TP3) Pre-excavation Gamma PID Walkover Page 2 of 3 



FMSS Survey Information Sheet 
Lurvey Drawing/Description/Comments 

80-225 

20-25 25-35 20-30 20-35 20-120 80-155 

20-25 25-45 25-35 25-75 100-200 55-65 

20-25 20-230 30-150 30-160 80-150 45-55 30-40 2540 -- 

loo-250 80-130 100-140 40-90 22-28 35-40 30-40 35-55 

40-60 40-80 60-110 35-100 22-28 35-55 35-45 40-55 

40-80 40-60 40-70 35-55 20-26 35-60 27-33 30-70 

30-120 40-70 30-80 30-40 24-28 25-60 25-32 25-35 

Fenera/ Information 
NOTE: All SPA-3 readings arein Kcpm 

urvey#: FMSS99RS.0068 

ite: FMSS 

ech(s): Miller/Perry 

omment Test Pit (TP3) Pre-excavation Gamma PID Walkover Page 3 of 3 
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180dpm (removable), 900 dpm (total); U238: Limit = 900dpm (removable), 4500 dpm (total) --- . .._ - . -.- ..,-- -.-...- .._. .._ 

Ronovable 

Alpha 

FMSS Survey Data Sheet 
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20-24 22-28 20-29 21-24 19-25 

19-23 19-34 

21-30 

24-33 

FMSS Survey Information Sheet 
iurvey Drawing/Description/Comments 

leneral Information 

urvey #: FMSS99RS.0072 

ite: FMSS 

ach(s): Miller/Perry 

omment Grid blocks 10’ x IO’ (100 ft*) - Test Pit #3 

c 

*NOTE- Bold boundary indicates areal extent of pre-excavation survey grid 

l * All SPA-3 readings are in Kcpm 

Page 2 of 3 
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Fc 3 Survev Information Sheet ( 
\ e 

huvey Drawing/Description/Comments 

f4-22 17-32 20-45 

14-17 15-22 20-35 24-50 27-50 18-47 

15-18 17-22 23-32 27-42 32-50 40-75 30-140 

18-25 25-40 29-75 40-75 40-112 48-140 

15-37 25-45 26-60 36-65 45-55 40-85 28-72 

18-63 26-120 29-145 40-106 50-65 35-60 30-47 

25-190 33-170 45-130 55-170 50-60 35-60 30-50 

:eneral Information 

urvey #: FMSS99RS.0072 *NOTE- Bold boundary indicates areal extent of pre-excavation survey grid 

‘ite: FMSS l * All SPA-3 readings are in Kcpm 

ech(s): Miller/Perry 

:omment Grid blocks IO’ x 10’ (100 f?) -Test Pit #3 Page 3 of 3 
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Item Surveyed: Prc-Excavation Gamma Walkover of ‘l&t Pit #4 
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I- .I I . ..---. I-( . ..I .- I .-. .I..- 

*I Renwvobk 

Beta-Gnmma Alpha Beta-Gamma 

.,‘\ I 

; t c. 

=/= -- 
3 

-_ 

-__ 

--__ 

CPm *d/m 
= cm I ‘dpm 

~- ------- 

-- 

--.___ 

-__ 

--___ ---.. -- 

--.- .--- ___..._ 

__- ---. _.-..- . . . ..__^ 

-~. __-_ ~-. 

-~- -_ __... ._. .._ 

---... .._.__ _- ___ __ 

--__- __.-.- .-_. 

__..- .___. _ 

-- 

f .- 
? __ t0r 



Fd’ ) Survev Information Shed ..,_~ - - --_ - -, _--- --__------- -..--_ 

hrrvey Drawing/Description/Comments 

/ 
I” 

30-35 50-l 10 160-330 300-350 500-630 500-650 
/ 

35-45 40-100 80-300 300-400 400-450 400-450 400450 450-550 100-250 

40-50 40-60 40-80 80-350 300-350 350400 400450 450-550 90-150 

40-50 3545 4045 45-75 loo-250 200350 200-300 200-250 150-200 

125-200 200-300 

‘eneral Information 
urvey #: FMSS99RS.0069 

Ite: FMSS 

ech(s): Moyer/Miller 

:omment Grid blocks IO’ x IO (100 ft*) -Test Pit #4 

NOTE: All SPA-3 readings are in Kcpm 

Page 2 of 2 
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Fr’ S Survev Information Sheet 
\ e 

brvey Drawing/Description/Comments 

100-350 350400 450-550 

, I loo-250 300400 250-350 300450 
I\( 

50-150 250-300 250-300 200-350 200-350 

/ 

100-300 200-350 175-300 250-350 200-350 

80-150 loo-250 200-350 250-350 250-350 

100-200 250-350 300350 350-450 400-500 

75300 250350 300-600 350-550 300-600 

100-300 300-600 500-700 350-400 

200-500 400-600 400-800. 

200-600 500-700 I 

reneral Information 

urvey #: FMSS99RS.0073 

ite: FMSS 

ech(s): GendreauNVade 

omment Grid blocks 10'~ 10'(100f12)-TestPit#4 

'NOTE- Bold boundary indicates arealextentofpre-excavation survey grid 

**All SPA-3 readings arein Kcpm 

Page2of3 



FMSS Survey information Sheet 
Wvey Drawing/Description/Comments 

I 

5004300 500-700 ~ iJ 
e 

700-900 400-700 400-600 ?.I 

700-900 600-800 300-600 300-600 

500-900 500-800 500-800 

;eneral Information 

iuwey #: FMSS99RS.0073 *NOTE- Bold boundary indicates areal extent of pre-excavation survey grid 

iite: FMSS ** All SPA-3 readings are in Kcpm 

'ech(s): GendreauNVade 

:omment Grid blocks IO’ x 10’ (100 ft’) -Test Pit #4 Page 3 of 3 
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APPENDIX C 

ENGINEERING TEST PITS AT MISS 
GEOTECHNICAL DATA RESULTS 

JXJSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 
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L Geotechnical Laboratory Analysis 

Appendix C contains the geotechnical data results from the engineering test pit program. The 
following is a brief description of the results of mechanical grain size sieve analyses, hydrometer 
(sedimentation) analyses and specific gravity determinations performed on samples collected at 
the Maywood Interim Storage Site, in support of the Maywood Environmental Restoration 
Project. Forty-four (44) composite soil samples were prepared and delivered in a single batch to 
Advanced Terra Testing Laboratory (Lakewood, Colorado). Each sample container consisted of 
a 5 gallon pail containing soil material. 

Each of the sample containers and contents were screened for radioactivity in accordance with 
Radioactive Materials License requirements. Testing commenced in general accordance with the 
Scope of Work provided by Stone & Webster. Any deviations from the Scope of Work were 
requested by Stone & Webster, and are discussed below. 

General Approach 

Following receipt radiological screening, the samples were prepared in general accordance with 
ASTMD 42 1 (Dry Preparation of Soil Samples for Particle-Size Analysis and Determination of 
Soil Constants). The air-dried samples were split over a #8 mesh sieve rather than a #IO mesh 
sieve. This requirement was stipulated in the Scope of Work (by virtue of the specific sieve sizes 
requested), and is coincident with the laboratory’s standard practice for grain size analyses. 

w The coarse fraction of each sample (3-inch, l&inch, %-inch, 3/8-inch, #4 mesh and #8 mesh) 
was washed, oven dried and sieved. Dry mass of the individual coarse fractions was recorded on 
the raw data sheets. A representative portion of the minus #8 mesh material (approximately 75 
to 100 grams) was set aside for hydrometer and specific gravity testing. A 25 to 30 gram 
specimen of this material was oven dried to determine the hygroscopic moisture condition of the 
air dried soil (in support of the hydrometer testing) and was then placed in a pycnometer for 
specific gravity determination in accordance with ASTM D 854. Approximately 50 to 60 grams 
of the remaining minus #8 mesh material was mixed with deflocculant for a minimum period of 
16 hours, and dispersed (using stirring apparatus A, Section 9.2 and 9.3 of ASTM D 422) for a 
period of one minute. This dispersed soil-water slurry was subjected to hydrometer testing, and 
was subsequently washed and sieved through the Number 16,30,40,50,60,100, and 200 mesh 
sieves. Oven dry mass retained on each sieve was recorded on the raw data sheets. 

Once the dry mass information has been collected for each sample, the data was entered into a 
LOTUS spreadsheet. The spreadsheet reports sample identification, tabular grain size 
information, and graphical representation of the grain size distribution. Grain size spreadsheet 
reports for each sample are included in the section entitled “Hydrometer Analysis with 
Mechanical Grain Size, ASTM D 422”. 

Post-test radiological screening was conducted on material retained on each individual sieve. 
These individual sieve splits were labeled for specific sieve size and original sample number 

Appendix C - Geotechnical Data Results STONE & WEBSTER hL 
6/30/00 
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identification. The individual sieve splits were then placed in a larger container (i.e. large Ziploc i-l 
bags), identified by primary sample number, and returned to the site for further analytical testing. 

Comments and Observations 

The Geotechnical testing of 44 radiologically contaminated soil samples was conducted in 
accordance with the ASTM protocols referenced, and in general accordance with the Scope of 
Work, with the following exceptions. 

Moisture content analyses (ASTM D 22 16) were not conducted as requested in the original 
Scope of Work. Field personnel were required to spray the sample collection areas as a dust 
control measure. It was deemed that the moisture content would not therefore be indicative of 
natural conditions, and the laboratory was requested to delete this test. 

During the collection campaign, it was determined by field personnel that the majority of the 
samples were non plastic in texture. Therefore, the laboratory was requested to delete the 
Atterberg Limits testing from the Scope of Work. 

The following references were used in performing the requested analyses: 

l ASTM D 421, “Dry Preparation of Soil Samples for Particle-Size Analysis and 
Determination of Soil Constants” 

l ASTM D 422, “Particle-Size Analysis of Soils” 

. ASTM D 854, “Specific Gravity of Soils” 

l ASTM D 1140, “Amount of Material in Soils Finer than the No. 200 Sieve” 

l Scope of Work, Geotechnical Engineering Laboratory Services, Excavation of Engineering 
Test Pits at MISS, FUSRAP Maywood Superfund Site, Maywood, New Jersey” 

Geotechnical Data Results 

Summaries of the geotechnical data results are shown in Tables C-l, C-2, and C-3. The 
complete data package from Advanced Terra Testing follows the summary tables. Table C-l 
presents the percent passing of material by test pit for each zone. In Table C-2, a comparison 
was made between the amount of material passing for distinct zones (e.g., overburden, 
surrounding, lower, retention pond and transition) independently of test pit location in order to 
evaluate any trends or illustrate any variability. Table C-2 also presents percent passing 
averages per zone, and high and low values for each fraction in that particular zone. 

Samples that were processed to determine the radiological levels of the soils fractions are listed 
in Table C-3. SORs for each of the fractions are developed in Appendix D of this report. 

Appendix C - Geotechnical Data Results STONE & WEBSTER 4 
6/30/00 
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TABLE C-l 
GEOTECHNICAL RESULTS SUMMARY 

Percent Passing 
I Ramnk. --... r._ , %” I #4 I #a 1 #40 1 #200 
1 suov I 801 711 671 531 25 
ITROV XXI nnl 761 601 26 

1 

TPI 

REOV 96 89 84 67 34 
SUUP 84 77 73 64 32 
TRUP 96 89 86 76 56 
REUP 99 96 95 88 69 
SULO 69 66 65 61 25 
7-m n I’! 7zl 77 R7 91 

I”” “” ““( L” 

IO 98 96 81 26 
. .--- .Jo 99 98 85 32 

, suov 97 92 90 a7 74 
ITROV 98 90 86 781 66 
IREOV 100 81 87 741 

L 
12/8/99 RadSummPxls, Geotech Summaries 



TABLE C-2 
GEOTECHNICAL RESULTS BY ZONE 

Zone 
Overburden Y”“” 

TROV 
REOV 

0” 

88 
98 89 

I 

TROV 981 sol 
iov 1001 911 

-- I- -- 
871 741 55 

I 901 681 571 %=,I 1x _- -. -- .- 

, . .Ya*e 90 81 761 611 40 
High 100 100 7001 931 82 
Low 68 60 
TPl SUUP 84 77 

SUUP 81 741 71 60 
921 87 73 

75 64 32 

SULO 69 66 
TRLO 81 74 ,- 
RELO 84 79 781 
SULO 10” 991 

SULO 
TRLO 
RELO 
SULO 
TRLC 
RELO 100 100 100 83 

.-p5 LWER 98 95 93 80 
Average 95 93 92 81 
High 100 100 

‘P3 
‘P4 

FUP 
,. .ZUP 
IREUP 
lRFlIP 

99 96 
84 81 

100 100 
rnn QQ 

I I-. 
.--. .-- -- 

Transition 

Average 96 94 
High loo 100 
LOW 84 81 

TPl TRUP 96 89 
TP2 TRUP 80 70 
TP3 TRUP 91 80 
TP4 TRUP a5 83 

12/8199 RadSumm2xls. Geotech Summaries 



TABLE C-3 
Geotechnical Samples for 

Radiological Analysis 

Zone SOR SOR Sample # Percent Passing (weight %) 
(wet count) (Dry co”nt) .?S” #4 #a et6 #ml 
Based on 15 pCi/g 

suov 
REOV 

Test Pit 2 

0.49 0.57 MISS-0014 80.1% 71.2% 67.1% 53.0% 25.1% 
0.48 0.56 MISS-0020 98.1% 88.9% 84.1% 67.4% 34.4% 

suov 
TROV 
SUUP 
TRUP 
REUP 

Test Pii 3 

0.87 0.87 MISS-0033 67.6% 60.6% 55.7% 36.5% 18.5% 
0.54 1.03 MISS-0036 82.8% 74.3% 70.9% 59.2% 38.1% 
0.71 1.06 MISS-0034 80.8% 73.6% 70.7% 60.4% 46.2% 

0.4 0.87 MISS-0037 79.5% 69.5% 66.0% 53.2% 35.3% 
0.56 0.87 MISS-0040 84.2% 80.5% 78.6% 72.1% 57.6% 

suov 
TROV 
SUUP 
TRUP 
REUP 

Test Pit 4 

1.08 1.45 MISS-0052 95.8% 86.1% 79.4% 58.5% 31.6% 
1.05 1.51 MISS-0055 37.5% 85.2% 75.9% 44.3% 19.1% 
0.82 0.90 MISS-0053 97.9% 91.5% 87.0% 72.7% 39.0% 
5.99 10.04 MISS-0056 90.5% 80.1% 74.6% 63.0% 46.9% 
0.48 1.05 MISS-0059 100.0% 100.0% 99.2% 89.3% 74.9% 

u suov 25.66 49.07 MISS-0071 37.1% 92.0% 30.3% 86.7% 74.3% 
TROV 50.74 100.73 MISS-0074 98.4% 90.1% 86.1% 78.0% 66.1% 
REOV 26.82 44.42 MISS-0077 100.0% 97.0% 87.2% 73.8% 54.5% 
SUUP 4.15 5.43 MISS-0072 87.4% 77.7% 75.0% 63.6% 31.8% 
REUP 8.78 17.72 MISS-0078 100.0% 98.1% 97.2% 92.1% 76.8% 
TRLO 1.05 1.23 MISS-0076 100.0% 98.5% 97.8% 83.6% 39.3% 
RELO 0.57 0.70 MISS-0079 100.0% 99.8% 99.5% 82.6% 42.4% 

Test Pit 5 

OVER 1.25 1.6’1 MISS-0090 90.3% 67.6% 57.0% 35.4% 18.0% 
UPER 0.62 0.96 MISS-0091 95.8% 94.3% 87.6% 70.4% 39.4% 
UPER2 0.52 0.83 MISS-0033 89.5% 82.4% 79.3% 66.6% 34.5% 

12/8/99 RadSumm2.xls. Geotech Samples 1 Of 1 
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TEST PIT 1 

ENGINEERING TEST PITS AT MISS 
GEOTECHNICAL DATA RESULTS 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 
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'MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2X2-07 
L--, 

BORING NO. MISS-TPlSSSUOVO-00140 SAMPLED 8-23-99 
DEPTH 1.0-2-O' DATE TESTED 9-2.5-99 AH 
SAMPLE NO. & TIMB MISS-00140, 1011 WASH SIEVE Yee 

DRY SIEVE No 
SOIL DESCR. E'USRAP Haywood Superfund Site; ProjP 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil C Pan (g) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (a 
Wt. of Pan Only (9) 
Wt. of Dry Soil (g) 
Moisture Content $ 

Wt. Hydrom. Sample Wet (g) 

i/ '. 
Wt. Hydrom. Sample Dry (g) 

Sieve 
Number 
(Size) 

3” 0.00 1714.40 1714.40 1714.40 9.2 90.8 
1 l/2" 0.00 1231.88 1231.88 2946.28 15.7 84.3 

314” 0.00 783.16 783.16 3729.44 19.9 80.1 
318” 0.00 825.81 825.01 4555.25 24.3 75.7 

#4 0.00 827.55 827.55 5382.80 28.8 71.2 
#8 0.00 769.30 769.30 6152.10 32.9 67.1 

Pan Indiv. Indiv. cum. cum. 8 
Weight Wt. + Pan wt. wt. % Finer 

(cl) (9) Retain. Retain. Retain. By Wt. 

113.33 
110.53 

2.80 
3.74 

106.79 
2.6 

56.28 Calc. Wt. nW* (g) 81.72 
54.85 Calc. Xase + 18 26.87 

Wt. Total Satrple 
Wet (g) 19039.20 

Weight of + 18 
Before Washing (g) 6506.20 
Weight of + P8 
After Washing (g) 6152.10 
Weight of - f8 

Wet (g) 12533.00 
Weight of - P8 

Dry (g) 12557.84 
Wt. Total Sample 

Dry (g) 18709.94 

516 3.76 6.77 3.01 3.01 36.6 63.4 
130 3.72 8.52 4.80 7.81 42.4 57.6 
if40 3.69 7.41 3.72 11.53 47.0 53.0 
#SO 3.70 8.00 4.30 15.83 52.3 47.7 
#60 3.80 6.42 2.62 18.45 55.5 44.5 
#loo 3.69 11.78 8.09 26.54 65.4 34.6 
#ZOO 3.70 11.46 7.76 34.30 74.9 25.1 

Data entered by: DLS 
Data checked by: Se 
FileName: SOHOO140 

Date: 10/06/99 
Date:/&L-99 

ADVANCED TERRA TESTING, INC. 



k WDROMETER ANALYSIS - SEDIMXNTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TPlSSSUOVO-00140 SAMPLED E-23-99 
DEPTH 1.0-2.0' DATE TESTED 9-25-99 AH 
SAMPLE NO. & TIMR HISS-00140, 1011 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 24.0 
SP. Gr. of Soil 2.62 Temp. Coef. X 0.01313 
Value of "alpha" 1.01 Wt. Dry Sample "W" 81.715 
Deflocculant Sodium Hexametaphosphate 0 of Total Sample 100.0 
Defloc. Corr'n 5.3 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
8 Effective Grain 

Total Depth Diameter 
(min) 

0.0 me -- 
0.5 23.50 17.25 
1.0 22.25 16.00 
2.0 18.50 12.25 
5.0 17.50 11.25 

15.0 15.50 9.25 
30.0 14.00 7.75 
60.0 12.00 5.75 

120.0 11.25 5.00 
250.0 10.50 4.25 

1492.0 9.75 3.50 

"R" lOORa/W 

Grain Diameter = X*(SQRT(L/T)) 

-- -- -- -a 
21.2 21.2 12.44 0.0655 
19.7 19.7 12.64 0.0467 
15.1 15.1 13.26 0.0338 
13.8 13.8 13.42 0.0215 
11.4 11.4 13.75 0.0126 

9.5 9.5 13.99 0.0090 
7.1 7.1 14.32 0.0064 
6.2 6.2 14.45 0.0046 
5.2 5.2 14.57 0.0032 
4.3 4.3 14.69 0.0013 

Sample 

Data entered by: DLS Date: 10/06/99 
Data checked by: 55 Date:/,c-c-99 
FileName:SOH00140 

i (mm) 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOE NO. 2162-07 
ii 

BORING NO. MISS-TPlSSTROV2-00170 SAMPLED 8-23-99 KG/EM 
DEPTH 1.0-2.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIRE MISS-00170, 1120 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Naywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yea 

NATURAL NO 

Wt. Wet Soil & Pan (g) 
wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (9) 
wt. of Pan Only (9) 
wt. of Dry Soil (9) 
Moisture Content % 

72.44 
71.50 

0.94 
4.24 

67.26 
1.4 

wt. Total Sample 
wet (9) 4439.48 

Weight of l #8 
Before Washing (g) 1148.28 
Weight of f #8 
After Washing (g) 1102.41 
Weight of - #8 

Wet (9) 3291.20 
Weight of - #8 

Dry (9) 3291.08-. 
wt. Total Sample 

Dry (91 4393.49 

Wt. Hydrom. Sample Wet (g) 55.89 Calc. Wt. "W" (g) 73.58 
Wt. Hydrom. Sample Dry (g) 55.12 Calc. Mass + Y8 18.46 

Sieve 
Number 
(Size) 

Pan Indiv. Indiv. cum. cum. % 
Weight Wt. + Pan Wt. wt. % Finer 

(9) (9) Retain. Retain. Retain. By wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2" 0.00 298.70 298.70 298.70 6.8 93.2 

3/4" 0.00 224.92 224.92 523.62 11.9 88.1 
318" 0.00 191.05 191.05 714.67 16.3 83.7 

Y-4 0.00 180.81 180.81 895.48 20.4 79.6 
#8 0.00 206.93 206.93 1102.41 25.1 74.9 

#16 2.35 5.29 2.94 2.94 29.1 70.9 
#30 2.31 6.84 4.53 7.47 35.2 64.8 
#40 2.37 6.21 3.84 11.31 40.5 59.5 
f50 2.35 6.91 4.56 15.87 46.7 53.3 
P60 2.32 5.22 2.90 18.77 50.6 49.4 
#loo 2.38 12.22 9.84 28.61 64.0 36.0 
P200 2.32 9.42 7.10 35.71 73.6 26.4 

Data entered by: DLS Date: 
Data checked by: w Date: 
FileName: SOH00170 

1\!~~'28'9g 
ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Rebster JOB NO. 2162-07 
L 

BORING NO. HISS-TPlSSTROV2-00170 SAHPLED 8-23-99 KG/B&f 
DEPTH 1.0-2.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIME MISS-00170, 1120 WASH SIEVE Yes 

SOIL DESCR. 

Hydrometer # ASTM 152 H Temp., Deg. C 23.1 
Sp. Gr. of Soil 2.68 Temp. X Coef. 0.01303 
Value of "alpha" 0.99 Wt. Dry Sample "W" 73.579 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.3 
Meniscus Corr'n -1.0 

DRY SIEVE No 
FUSRAP Maywood Superfund Site; Proj# 085750303 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
(min) "R" 

% Effective Grain 
Total Death Diameter 

lOORa/W Sample i (mm) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1500.0 

-- 
22.00 
18.00 
16.75 
15.00 
14.00 
12.75 
10.75 

9.25 
9.00 

-- 
16.75 
12.75 
11.50 

9.75 
8.75 
7.50 
5.50 
4.00 
3.75 

-- -- 
-- -- 

22.6 22.6 
17.2 17.2 
15.5 15.5 
13.2 13.2 
11.8 11.8 
10.1 10.1 

7.4 7.4 
5.4 5.4 
5.1 5.1 

12.68 
13.34 
13.54 
13.83 
13.99 
14.20 
14.53 
14.77 
14.81 

-- 
-- 

0.0464 
0.0337 
0.0214 
0.0125 
0.0089 
0.0063 
0.0045 
0.0032 
0.0013 

-_ 

Grain Diameter = X*(SQRT(L/T)) 

Data entered by: DLS 
Data checked by: &Z 
FileName:SOH00170 

Date: 
Date: h~~[~'28'g9 

ADVANCED TERRA TESTING, INC. 



US Standard Sieve Size 
? 1s JN’ Yg ” c8 111 mwwJrsor,a, ml 

- 

-- 

-- 
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-- 

-- 
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-- 

-- 

-- 

.-- 
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- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

= 
I 

Grain Size (mm) I 

COBBLES GRAVEL SAND SILT OR CLAY 

uses 

COBBLES PEBBLE GRAVEL SAND SILT, CLAY 

TO BOULDERS COARSE MED FINE GRAN COARSE 
WENNX)RTH 

MED FINE 

Client’ stone a Webster Boring No : MISS-TPlSSTROV2-03170 
Depth: 1 B-2.0 

Sample No 8 Time MISSM)170,1120 
Job Number 2162-07 

Classitication: Advanced Terra Testing, Inc. 



MECIiANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

i/ 
CLIENT Stone 6 Webster JOB NO. 2162-07 

BORING NO. MISS-TPlSSREOVO-0020 SAMPLED 8-23-99 KGjBM 
DEPTH 1.0-2.0' DATE TESTED 10-7-99 DPM 
SAMPLE NO. & TIME HISS-00200, 1316 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL NO 

Wt. Wet Soil & Pan (g) 95.19 
Wt. Dry Soil & Pan (g) 94.11 
Wt. Lost Moisture (g) 1.08 
Wt. of Pan Only (ST) 3.79 
Wt. of Dry Soil (9) 90.32 
Moisture Content % 1.2 

Wt. Hydrom. Sample Wet (g) 85.82 
Wt. Hydrom. Sample Dry (g) 84.81 

L 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) 

3" 
1 l/2" 

3/4" 
3/8" 

#4 
#8 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

P16 2.36 6.25 3.89 3.89 19.7 80.3 
#30 2.36 9.20 6.84 10.73 26.5 73.5 
P40 2.31 8.44 6.13 16.86 32.6 67.4 
t50 2.29 8.61 6.32 23.18 38.9 61.1 
t60 2.40 6.72 4.32 27.50 43.1 56.9 
flO0 2.36 14.63 12.27 39.77 55.3 44.7 
#200 2.35 12.73 10.38 50.15 65.6 34.4 

(9) Retain. 

cum. CUUt. % 
wt. % Finer 

Retain. Retain. By Wt. 

0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.0 100.0 

34.13 34.13 34.13 1.9 98.1 
84.20 84.20 118.33 6.7 93.3 
76.61 76.61 194.94 11.1 88.9 
83.30 83.30 278.24 15.9 84.1 

Data entered by: DLS 
Data checked by: k 
FileName: SOH00200 

Wt. Total Sample 
Wet (9) 

Weight of + 18 
Before Washing (g) 
Weight of + #8 
After Washing (g) 
Weight of - Y8 

Wet (g) 
Weight of - #8 

Dry (g) 
Wt. Total Sample 

Dry (g) 

Calc. Wt. "W" (g) 100.80 
Calc. Mass + #8 15.99 

1771.37 

378.50 

278.24 

1392.87 

1475.49 __ 

1753.73 

ii’:; ,+ $--/28/99 

ADVANCED TERRA TESTING, INC. 



HYDROHETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone Ei Webster JOB NO. 2162-07 

BORING NO. MISS-TPlSSREOVO-0020 SAMPLED 
DEPTH ~ 

a-23-99 KG/EN 
1.0-2.0' DATE TESTED 10-7-99 DPM 

SAMPLE NO. & TIME MISS-00200, 1316 WASH SIEVE Yes 
DRY SIEVE NO 

SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 22.5 
Sp. Gr. of Soil 2.58 Temp. Coef. K 0.01353 
Value of "alpha" 1.01 Wt. Dry Sample "W" 100.799 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
271.0 

1440.0 

-- -- -- -- 
35.00 30.00 30.2 30.2 
31.75 26.75 26.9 26.9 
28.00 23.00 23.1 23.1 
23.75 18.75 18.9 18.9 
21.00 16.00 16.1 16.1 
17.75 12.75 12.8 12.8 
15.00 10.00 10.1 10.1 
13.00 8.00 8.0 8.0 
10.75 5.75 5.8 5.8 

"R" lOORa/W Sample L (mm) 

-- -- -- 

Grain Diameter = K*(SQRT(L/T)) 

Data entered by: DLS 
Data checked by: w 
FileName:SOHO0200 

;-; ,,1,~/W99 

-- 
-- -- 

10.55 0.0440 
11.08 0.0319 
11.70 0.0207 
12.40 0.0123 
12.85 0.0089 
13.38 0.0064 
13.83 0.0046 
14.16 0.0031 
14.53 0.0014 

-- 

-. 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone 6 Webster JOB NO. 2162-07 

BORING NO. MISS-TPlSSSUUPO-00lsx SAMPLED 8-23-99 
DEPTH 3.0-6-O’ DATE TESTED 9-24-99 AH 
SAMPLE NO. & TIME MISS-0015X, 1027 WASH SIEVE Yes 

DRY SIEVE No 
son DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC 

NATURAL 

Yes 

No 

Wt. Wet Soil 0 Pan (g) 119.56 
Wt. Dry Soil & Pan (g) 115.24 
Wt. Lost Moisture ts) 4.32 
Wt. of Pan Only (9) 3.68 
Wt. of Dry Soil (cl) 111.56 
Moisture Content % 3.9 

Wt. Total Sample 
wet (9) 4329.89 

Weight of + #8 
Before Washing (g) 1279.52 
Weight of + #8 
After Washing (g) 1152.25 
Weight of - #8 

wet (9) 3050.37 
Weight of - 18 

Dry (9) 3059.18 
Wt. Total Sample 

Dry (9) 4211.43 

Wt. Hydrom. Sample Wet (g) 
Wt. Hydrom. Sample,Dry (g) 

59.24 
57.03 

Calc. Wt. "W" (g) 78.51 
cak. x.386 + #a 21.48 

Pan Indiv. Indiv. cum. 
Number 
(Size) 

Weight Wt. + Pan Wt. wt. 
(g) (9) Retain. Retain. 

3” 0.00 0.00 0.00 0.00 

1 l/2" 0.00 444.89 444.89 444.89 
3/4” 0.00 245.73 245.73 690.62 
3/8” 0.00 104.63 104.63 795.25 

14 0.00 192.80 192.80 988.05 
#8 0.00 164 -20 164.20 1152.25 

cum. % 
% Finer 

Retain. By Wt. 

0.0 100.0 
10.6 89.4 
16.4 83.6 
18.9 81.1 
23.5 76.5 
27.4 72.6 

116 2.35 3.95 1.60 1.60 29.4 70.6 
#30 2.29 5.22 2.93 4.53 33.1 66.9 
P40 2.36 5.01 2.65 7.18 36.5 63.5 
#SO 2.32 5.99 3.67 10.85 41.2 58.8 
f60 2.35 5.51 3.16 14.01 45.2 54.8 
#lOO 2.30 12.41 10.11 24.12 58.1 41.9 
#ZOO 2.32 9.88 7.56 31.68 67.7 32.3 

Data entered by: DLS 
Data checked by: qfl 
FileName: SOHOOlSX 

Date: 10/06/99 
Date: ,o-L-P~ 

ADVANCED TERRA TESTING, INC. 

4 

4 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. WISS-TPlSSSMPO-0015X SAXPLRD 8-23-99 
DEPTH 3.0-6.0' DATE TESTED 9-24-99 AH 
SAKPLE NO. 8 TIXE HISS-0015X, 1027 WASHSIEVE Yes 

DRY SIEVE No 
SOIL DESCR. PDSRAP Mayuood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 Ii Temp., Deg. C 24.4 
Sp. Gr. of Soil 2.63 Temp. Coef. K 0.01303 
Value of "alpha" 1.00 Wt. Dry Sample "W" 78.513 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.0 
Meniscus Corr’n -1.0 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
0 Effective Grain 

Total Depth Diameter 
@in) 

0.0 
0.5 
1.0 
2.0 

L, 5.0 
15.0 
30.0 
60.0 

120.0 
250.0 

1454.0 

29.50 
26.25 
23.00 
20.00 : 
17.00 
15.25 
13.25 
il.50 
10.00 

8.50 

"R" 

-- -- 
23.50 30.1 
20.25 25.9 
17.00 21.7 
14.00 17.9 
11.00 14.1 

9.25 11.8 
7.25 9.3 
5.50 7.0 
4.00 5.1 
2.50 3.2 

lOORa/W 

Grain Diameter = K*(SQRT(L/T)) 

a- 

30.1 
25.9 
21.7 
17.9 
14.1 
11.8 

9.3 
7.0 
5.1 
3.2 

L 

-- -- 
11.45 0.0624 
11.99 0.0451 
12.52 0.0326 
13.01 0.0210 
13.50 0.0124 
13.79 0.0088 
14.12 0.0063 
14.40 0.0045 
14.65 0.0032 
14.90 0.0013 

(mm) 

Data entered by: DLS Date: 10/06/99 
- Data checked by: sfl Date: J&L-99 

FileName:SOHOOlSX ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM II 422 

CLIENT Stone 61 Webster Jo8 NO. 2162-07 
L 

BORING NO. HISS-TPlSSTRUPO-00180 SAMPLED 8-23-99 
DEPTH 3-O-6.0' DATE TESTED 9-23-99 CL 
SAMPLE NO. & TIME MISS-00180, 1130 WASHSIEvE Ye8 

DRY SIEVE No 
SOIL DESCR. FUSRAP Xaywood Superfund Site; Projt 085750303 

MOISTURE DATA WASH SIEVE AEALYSIS 

BYGROSCGPIC Yes 

NATURAL NO 

Wt. Total Sample 
Wet (9) 

Weight of + 18 
Before Washing (g) 
Weight of + 18 
After Washing (g) 
Weight of - 58 

Wet (g) 
Weight of - #8 

Dry (g) 
Wt. Total Sample 

Dry (9) 

3432.88 

Wt. Wet Soil & Pan (g) 72.94 
Wt. Dry Soil L Pan (g) 70.96 
Wt. Lost Moisture ts) 1.98 
Wt. of Pan Only (9) 3.81 
Wt. of Dry Soil (Q) 67.15 
Moisture Content % 2.9 

Wt. Hydrom. Sample Wet (g) 58.61 Calc. wt. "W" (g) 66.08 
wt. xiydrom. Sample Dry (9) 56.93 Calc. Maas + #8 9.15 

Sieve 
Number 
(Size) 

PaXI 'Indiv. fndiv. 
Weight Wt. * Pan Wt. 

(9) (9) Retain. 

3- 0.00 0.00 0.00 
1 l/2" 0.00 0.00 0.00 

314" 0.00 151.75 151.75 
3/8" 0.00 150.73 150.73 

#4 0.00 83.39 83.39 
#B 0.00 77.75 77.75 

cum. cum. 
wt. 0 

Retain. Retain. 

0.00 0.0 
0.00 0.0 

151.75 4.5 
302.48 9.0 
385.87 11.5 
463.62 13.8 

% 
Finer 

By Wt. 

100.0 
100.0 

95.5 
91.0 
88.5 
86.2 

f16 2.30 3.53 1.23 1.23 15.7 84.3 
130 2.30 4.75 2.45 3.68 19.4 80.6 
140 2.29 5.12 2.83 6.51 23.7 76.3 
#50 2.30: 4.66 2.36 8.87 27.3 72.7 
f60 2.20 3.68 1.40 10.27 29.4 70.6 
1100 2.32 7.10 4.78 15.05 36.6 63.4 
#200 2.36 7.11 4.75 19.80 43.8 56.2 

581.38 

463.62 

2851.50 

2804.22 

3347.84 

Data entered by: DLS Date: 10/06/99 

i/ Data checked by: SR Date:/&&eg 
FileName: SOHOO180 ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TPlSSTRUPO-00180 SAMPLED 8-23-99 
DEPTB 3.0-6.0' DATE TESTED 9-23-99 CL 
SAMPLE NO. & TIME MISS-00180, 1130 WASH SIEVE YOS 

DRY SIEVB NO 
SOIL DESCR. FUSRAP Baywood Superfund Site; Projf 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 22.9 
Sp. Gr. of soil 2.55 Temp. Coef. K 0.01360 
Value of "alpha" 1.02 Wt. Dry Sample "W" 66.079 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 0 Effective Grain 

Time Original Corrected Total Depth Diameter 
Win) "R" lOORa/W Sample L (mm) 

0.0 -- -- -- -- -- 
0.5 39.00 33.50 51.7 51.7 9.89 
1.0 39.00 33.50 51.7 51.7 9.89 
2.0 38.00 32.50 50.2 50.2 10.06 
5.0 33.50 28.00 43.2 43.2 10.80 

15.0 26.00 20.50 31.6 31.6 12.03 
30.0 22.00 16.50 25.5 25.5 12.68 
60.0 17.50 12.00 18.5 18.5 13.42 

120.0 14.00 8.50 13.1 13.1 13.99 
250.0 12.50 7.00 10.8 10.8 14.24 

1322.0 8.50 3.00 4.6 4.6 14.90 

-- 
0.0605 
0.0428 
0.0305 
0.0200 
0.0122 
0.0088 
0.0064 
0.0046 
0.0032 
0.0014 

Grain Diameter = K*(SQRT(L/T)) 

Data entered by: DLS Date: 10/06/99 
Data checked by: Date: 
FileName:SOH00180 ADVANCED TERRA TESTING, INC. 

c 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TPlSSREUPO-00210 SAMPLED 8-23-99 KG/B&f 
DEPTH 3.0-6-O' DATE TESTED 10-13-99 DPM 
SAMPLE NO. & TIME MISS-00210, 1340 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

v' 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
wt. of Dry Soil (9) 
Moisture Content % 

92.00 
86.26 

5.74 
3.84 

82.42 
7.0 

wt. Total Sample 
wet (9) 1393.22 

Weight of + #8 
Before Washing (g) 94.25 
Weight of + Y8 
After Washing (g) 67.73 
Weight of - #8 

Wet (9) 1298.97 
Weight of - #8 

Dry (9) 1239.19-. 
wt. Total Sample 

Dry (g) 1306.92 

wt. Hydrom. Sample Wet (g) 75.68 Calc. Wt. "W" (g) 74.62 
Wt. Hydrom. Sample Dry (g) 70.75 Calc. Mass + #8 3.87 

Sieve Pan Indiv. Indiv. CUm. CUllI. % 
Number Weight Wt. + Pan Wt. wt. % Finer 
(Size) (iI) (g) Retain. Retain. Retain. By wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2" 0.00 0.00 0.00 0.00 0.0 100.0 

3/4" 0.00 12.81 12.81 12.81 1.0 99.0 
3/a" 0.00 11.24 11.24 24.05 1.8 98.2 

#4 0.00 25.16 25.16 49.21 3.8 96.2 
#8 0.00 18.52 18.52 67.73 5.2 94.8 

P16 2.30 3.32 1.02 1.02 6.5 93.5 
#30 2.34 4.44 2.10 3.12 9.4 90.6 
Y40 2.34 4.10 1.76 4.88 11.7 88.3 
#SO 2.34 4.37 2.03 6.91 14.4 85.6 
t60 2.34 3.63 1.29 8.20 16.2 83.8 
#loo 2.31 6.98 4.67 12.87 22.4 77.6 
#200 2.31 8.40 6.09 18.96 30.6 69.4 

Data entered by: DLS 
Data checked by: Q?- 
FileName: SOH00210 

Date: 
Date: L(Zji(02'gg 

ADVANCED TERRA TESTING, INC. 
V 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TPTSSREUPO-00210 SAMPLED 8-23-99 KG/BE 
DEPTH 3.0-6.0' DATE TESTED 10-13-99 DPM 
SAMPLE NO. & TIRE MISS-00210, 1340 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 22.9 
Sp. Gr. of Soil 2.57 Temp. Coef. K 0.01351 
Value of "alpha" 1.02 Wt. Dry Sample "W" 74.621 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.8 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 8 Effective Grain 

TLne Original Corrected Total Depth Diameter 
(min) "R" lOORa/W Sample L (mm) 

0.0 -- -- -- -- 
0.5 55.00 49.25 67.1 67.1 
1.0 52.00 46.25 63.0 63.0 
2.0 49.00 43.25 58.9 58.9 
5.0 42.00 36.25 49.4 49.4 

15.0 33.25 27.50 37.4 37.4 
30.0 26.50 20.75 28.3 28.3 
60.0 18.75 13.00 17.7 17.7 

120.0 15.00 9.25 12.6 12.6 
250.0 9.00 3.25 4.4 4.4 

-- 
7.27 0.0515 
7.76 0.0376 
8.25 0.0275 
9.40 0.0185 

10.84 0.0115 
11.94 0.0085 
13.22 0.0063 
13.83 0.0046 
14.81 0.0033 

Note: The 24 hr. reading was not reported because all the sample 
had settled out of suspension therefor the reading gave 
negative percentages. 

Grain Diameter = K*(SQRT(L/T)) 

-_ 

Data entered by: DLS Date: 11/02/99 
Data checked by: @- 
FileName:SOEO0210 

Date: llkiqq 
ADVANCED TEPRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

i; 
CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TPlSSREUP2-00230 SAMPLED 8-23-99 EG/BH 
DEPTH 3.0-6.0' DATE TESTED l&25-99 RV 
SAMPLE NO. & TIRE MISS-00230, 1340 WASH SIEVE Ye0 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Projl 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL NO 

Wt. Wet Soil & Pan (g) 57.95 
Wt. Dry Soil & Pan (g) 53.71 
Wt. Lost Moisture (63) 4.24 
wt. of Pan Only (g) 4.08 
Wt. of Dry Soil (9) 49.63 
Moisture Content % 8.5 

Wt. Hydrom. Sample Wet (g) 55.52 Calc. Wt. "W" (g) 53.11 
wt. Hydrom. Sample Dry (g) 51.15 Calc. Mass + #8 1.97 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) (g) (4) Retain. 

wt. 
Retain. 

CUIII. 
% 

Retain. 

% 
Finer 

By Wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2" 0.00 0.00 0.00 0.00 0.0 100.0 

3/4" 0.00 16.72 16.72 16.72 0.8 99.2 
3/8" 0.00 20.42 20.42 37.14 1.8 98.2 

f4 0.00 19.17 19.17 56.31 2.7 97.3 
Y8 0.00 21.82 21.82 78.13 3.7 96.3 

Wt. Total Sample 
wet (9) 2281.96 

Weight of + P8 
Before Washing (g) 93.02 
Weight of + #8 
After Washing (g) 78.13 
Weight of - P8 

Wet (g) 2188.94 
Weight of - #8 

Dry (g) 2030.37 __ 
Wt. Total Sample 

Dry (9) 2108.50 

#16 2.42 4.52 2.10 2.10 7.7 92.3 
#30 2.37 4.84 2.47 4.57 12.3 87.7 
Y40 2.30 3.73 1.43 6.00 15.0 85.0 
X50 2.36 3.89 1.53 7.53 17.9 82.1 
#60 2.31 3.26 0.95 8.48 19.7 80.3 
PlOO 2.35 5.35 3.00 11.48 25.3 74.7 
#200 2.30 5.60 3.30 14.78 31.5 68.5 

Data entered by: DLS 
b Data checked by: tie 

;-i 

FileName: SOH00230 

,,\, (&WV99 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TPlSSREUP2-00230 SAMPLED 8-23-99 KGjBM 
DEPTH 3.0-6.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIME MISS-00230, 1340 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proji 065750303 

Hydrometer # ASTM 152 H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.55 Temp. Coef. K 0.01358 
Value of "alpha" 1.02 Wt. Dry Sample "W" 53.115 
Deflocculant Sodium Hexametaphoephate % of Total Sample 100.0 
Defloc. Corr'n 4.3 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
% Effective Grain 

Total Depth Diameter 
(min) "R" lOORa/W Sample i (mm) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1482.0 

-- -- -- -- 
-- -- -- -- 

38.00 32.75 62.9 62.9 
35.25 30.00 57.6 57.6 
33.00 27.75 53.3 53.3 
27.25 22.00 42.2 42.2 
23.00 17.7s 34.1 34.1 
18.00 12.75 24.5 24.5 
14.00 8.75 16.8 16.8 
10.00 4.75 9.1 9.1 

8.00 2.75 5.3 5.3 

Grain Diameter = K*(SQRT(L/T)) 

-- -- 

10.06 0.0431 
10.51 0.0311 
10.88 0.0200 
11.82 0.0121 
12.52 0.0088 
13.34 0.0064 
13.99 0.0046 
14.65 0.0033 
14.98 0.0014 

-- 

-. 

Data entered by: DLS 
Data checked by: @- 

;;'zi 

FileName:SOH00230 

,,&/W99 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TPlSSSULOO-00160 SANPLED 8-23-99 
DEPTH 7.0-9.0' DATE TESTED 9-25-99 AH 
SAMPLE NO. & TIHE MISS-00160, 1106 WASH SIEVE Yea 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proji 085750303 

XOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yea 

NATURAL No 

Wt. Wet Soil & Pan (g) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Hoieture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Moisture Content % 

47.12 
46.46 

0.66 
3.72 

42.74 
1.5 

Wt. Total Sample 
Wet (g) 18621.00 

Weight of + #8 
Before Washing (g) 6673.20 
Weight of + P8 
After Washing (g) 6389.58 
Weight of - 18 

Wet (g) 11947.80 
Weight of - f8 

Dry (g) 12045.41 
Wt. Total Sample 

Dry (g) 18434.99 

Wt. Hydrom. Sample,Wet (g) 51.57 Calc. Wt. 'W" (g) 86.11 
Wt. Bydrom. Sample.Dry (g) 56.69 Calc. Mass + P8 30.01 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) (S) (g) Retain. 

wt. 
Retain. 

cum. % 
% Finer 

Retain. By Wt. 

3" 0.00 2269.16 2269.16 2269.16 12.3 87.7 
1 l/2" 0.00 1945.95 1945.95 4215.11 22.9 77.1 

3/4" 0.00 1453.61 1453.61 5668.72 30.7 69.3 
3/8" 0.00 365.65 365.65 6034.37 32.7 67.3 

#4 0.00 231.89 231.89 6266.26 34.0 66.0 
18 0.00 123.32 123.32 6389.58 34.7 65.3 

#16 2.35 3.39 1.04 1.04 35.9 64.1 
#30 2.35 3.76 1.41 2.45 37.5 62.5 
#40 2.36 4.15 1.79 4.24 39.5 60.5 
150 2.30 5.81 3.51 7.15 43.6 56.4 
C60 2.28 6.20 3.92 11.67 48.1 51.9 
#loo 2.36 17.06 14.70 26.37 65.1 34.9 
#200 2.36 11.20 8.84 35.21 75.2 24.8 

Data entered by: DLS Date: 10/06/99 
Data checked by: Sfl Date:/a-L-99 
FileName: SOHOO160 ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIXENTATIOX DATA 

CLIENT Stone & Uebater JOB NO. 2162-07 
L 

BORING NO. MISS-TPlSSSJLOO-00160 SAXPLED 8-23-99 
DEPTH 7.0-9.0' DATE TESTED 9-25-99 AH 
SAXPLE NO. & TIME MISS-00160, 1106 WASH SIEVE Ye6 

DRY SIEVE No 
SOIL DESCR. FUSRAP Xaywood Superfund Site; ProjP 085750303 

Hydrometer # ASTX 152 X Temp., Deg. C 23.8 
Sp. Gr. of Soil 2.69 Temp. Coef. K 0.01289 

'Value of "alpha" 0.99 Wt. Dry Sample "W" 86.769 
Deflocculant Sodium Hexametaphosphate 0 of TotaL*SampLe 100.0 
Defloc. Corr'n 5.3 
Meniscus Corr'n -1.0 

T 

Elapsed Hydrometer Reading 0 Effective Grain 

‘ix- 

Time Original Corrected Total Depth Diameter 
Wn) "R" lOORa/W Sample 

0.0 -- -- -- -- 
0.5 24.75 18.50 21.2 21.2 
1.0 21.75 15.50 17.7 17.7 
2.0 20.00 13.75 15.7 15.7 
5.0 17.00 10.75 12.3 12.3 

15.0 15.00 8.75 10.0 10.0 
30.0 13.00 6.75 7.7 7.7 
60.0 12.00 5.75 6.6 6.6 

120.0 11.25 5.00 5.7 5.7 
250.0 10.50 4.25 4.9 4.9 

1487.0 9.00 2.75 3.1 3.1 

Grain Diameter = K*(SQRT(L/T)) 

i (ml 

-- -- 
12.23 0.0637 
12.72 0.0460 
13.01 0.0329 
13.50 0.0212 
13.83 0.0124 
14.16 0.0089 
14.32 0.0063 
14.45 0.0045 
14.57 0.0031 
14.81 0.0013 

Data entered by: DLS Date: 10/06/99 
L-f Data checked by: Date: 

FileName:SOH00160 ADVANCED TERRA TESTING, INC. 
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XECRAXICAL ANALYSIS - SIEVE TEST DATA 
ASTX D 422 

L.' 

CLIENT Stone C Webster JOB NO. 2162-07 

BORING NO. XISS-TPlSSTRLOO-00190 SAXPLED 8-23-99 
DEPTH 7.0-9.0' DATE TESTED 9-23-99 CL 
SAXPLE NO. & TIXE XISS-00190, 1253 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FDSRAP Xaywood Superfund Site; ProjC 085750303 

XOISTIJRE DATA WASH SIEVE ANALYSIS 

XYGROSCOPIC Yes 

NATURAL NO 

Wt. Wet Soil & Pan (g) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (9) 
Xoieture Content % 

Wt. Hydrom. Sample Wet (g) 55.70 
Wt. Hydrom. Sample Dry (g) 54.69 

Sieve Pan Indiv. Indiv. 
Number Weight wt. + Pan wt. 
(Size) (9) (9) Retain. 

wt. 
Retain. 

3- 0.00 0.00 0.00 0.00 
1 1/2* 0.00 822.08 822.08 822.08 

314" 0.00 644.52 644.52 1466.60 
310" 0.00 383.89 363.89 1850.49 

#4 0.00 202.50 202.50 2052.99 
18 0.00 109.56 109.56 2162.55 

516 2.34 3.20 0.86 0.86 29.0 71.0 
if30 2.30 3.76 1.46 2.32 30.9 69.1 
#40 2.29 3.93 1.64 3.96 33.1 66.9 
#50 2.33 5.51 3.18 7.14 37.3 62.7 
#60 2.33 5.40 3.07 10.21 41.3 58.7 
Cl00 2.36 13.95 11.59 21.80 56.6 43.4 
1200 2.35 11.53 9.18 30.98 68.7 31.3 

67.04 
65.89 

1.15 
3.82 

62.07 
1.9 

Wt. Total Sample 
Wet (g) 7870.37 

Weight of + f8 
Before Washing (g) 2621.12 
Weight of + #8 
After Washing (g) 2162.55 
Weight of - #8 

Wet (9) 5249.25 
Weight of - #8 

Dry (g) 5603.99 
Wt. Total Sample 

Dry (9) 7766.54 

talc. wt. 'W" (9) 75.79 
Calc. Mass + I8 21.10 

CUm. % 
% Finer 

Retain. By Wt. 

0.0 100.0 
10.6 89.4 
18.9 81.1 
23.8 76.2 
26.4 73.6 
27.8 72.2 

C, 

Data entered by: DLS 
Data checked by: m 
FileName: SOiiOO190 

Date: 10/06/99 
Date:/&-6-99 

ADVANCED TERRA TESTING, INC. 



HYDROXBTBR ANALYSIS - SEDIXBNTATION DATA 

CLIENT Stone 8 Webster JO8 NO. 2162-07 

BORING NO. HISS-TPlSSTRLOO-00190 SAXPLED 8-23-99 
DEPTR 7.0-9.0' DATE TESTED 9-23-99 CL 
SAMPLE NO. & TINE HISS-00190, 1253 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Maywood Superfund Site; Projl 085750303 

Hydrometer # ASTX 152 H Temp., Deg. C 22.9 
Sp. Gr. of Soil 2.69 Temp. Coef. X 0.01303 
Value of "alpha" 0.99 Wt. Dry Sample "W" 75.790 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) "R" lOORa/W Sample L (mm) 

0.0 -- -- 
0.5 29.00 23.50 
1.0 25.50 20.00 
2.0 22.00 16.50 
5.0 19.00 13.50 

15.0 15.25 9.75 
30.0 14.00 8.50 
60.0 13.00 7.50 

120.0 11.50 6.00 
250.0 11.00 5.50 

1318.0 9.00 3.50 

Grain Diameter = K*(SQRT(L/T)) 

-- -- -- we 

30.8 30.8 11.53 0.0626 
26.2 26.2 12.11 0.0453 
21.6 21.6 12.68 0.0328 
17.7 17.7 13.17 0.0211 
12.8 12.8 13.79 0.0125 
11.1 11.1 13.99 0.0089 

9.8 9.8 14.16 0.0063 
7.9 7.9 14.40 0.0045 
7.2 7.2 14.49 0.0031 
4.6 4.6 14.81 0.0014 

Data entered by: DLS Date: 10/06/99 
Data checked by: Se Date: lo-699 ‘.J 

FileNaae:SOH00190 ADVANCED TERRA TESTING, INC. 





MECHANIcAL ANALYSIS - SIEVE TEST DATA 
ASTN D 422 

CLIENT Stone & Webster ma NO. 2162-07 

BORING NO. MISS-TPlSSRELOO-00220 SAMPLED 8-23-99 
DEPTH 7.0-9.0' DATE TESTED 9-23-99 AH 
SAMPLE NO. & TIME MISS-00220, 1426 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Haywood Superfund Site; Projf 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL NO 

Wt. Wet Soil & Pan (g) 
wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (4) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (9) 
Moisture Content % 

111.68 
109.65 

2.03 
3.75 

105.90 
1.9 

Wt. Total Sample 
wet (9) 4626.50 

Weight of + P8 
Before Washing (g) 1205.50 
Weight of + #8 
After Washing (g) 1025.54 
Weight of - #8 

Wet (9) 3421.00 
Weight of - #8 

Dry (9) 3533.23 
Wt. Total Sample 

Dry (9) 4558.77 

Wt. Hydrom. Sample Wet (g) 57.92 Calc. Wt. *W" (g) 73.32 
Wt. Hydrom. Sample Dry (g) 56.83 Calc. Mass + 18 16.49 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) (9) (g) Retain. 

cum. 
wt. 

Retain. 
% 

Retain. 

% 
Finer 

ay wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2" 0.00 680.75 680.75 680.75 14.9 85.1 

3/4" 0.00 54.03 54.03 734.78 16.1 83.9 
318" 0.00 106.29 106.29 841.07 la.4 81.6 

#4 0.00 100.11 100.11 941.18 20.6 79.4 
18 0.00 84.36 84.36 1025.54 22.5 77.5 

t16 2.35 3.14 0.79 0.79 23.6 76.4 
f30 2.34 3.95 1.61 2.40 25.8 74.2 
#40 2.28 4.40 2.12 4.52 28.7 71.3 
c50 2.37 6.85 4.48 9.00 34.8 65.2 
160 2.36 6.30 3.94 12.94 40.1 59.9 
1100 2.30 15.23 12.93 25.87 57.8 42.2 
1200 2.31 10.59 8.28 34.15 69.1 30.9 

Data entered by: DLS Date: 10/06/99 
Data checked by: SR Date: /&L-q9 
FileName: SOHOO220 ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIKSNTATION DATA 

'.-, 
CLIENT Stone & Webster Joa NO. 2162-07 

BORING NO. MISS-TPlSSRELOO-00220 SAMJ?LED 8-23-99 
DEPT?i 7.0-9.0' DATE TESTED 9-23-99 AH 
SAMPLE NO. C TIME MISS-00220, 1426 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Projf 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 24.4 
Sp. Gr. of Soil 2.70 Temp. Coef. K 0.01276 

'value of "alpha" 0.99 Wt. Dry Sample "W" 73.321 
Deflocculant Sodium Hexametaphoephate % of Total Sample 100.0 
Defloc. Corr'n 5.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

TilW Original Corrected Total 
(min) “R” lOORa/W Sample 

0.0 -- -- 
0.5 25.75 19.75 
1.0 22.25 16.25 
2.0 20.00 14.00 
5.0 18.00 12.00 

15.0 15.00 9.00 
30.0 13.25 7.25 
60.0 12.00 6.00 

120.0 11.00 5.00 
250.0 10.00 4.00 

1439.0 8.00 2.00 

-- -- 
26.7 26.7 
21.9 21.9 
18.9 18.9 
16.2 16.2 
12.2 12.2 

9.8 9.8 
8.1 8.1 
6.8 6.8 
5.4 5.4 
2.7 2.7 

Grain Diameter = X*(SQRT(L/T)) 

Depth Diameter 
L ma 

-- -- 
12.07 0.0627 
12.64 0.0454 
13.01 0.0325 
13.34 0.0208 
13.83 0.0123 
14.12 0.0088 
14.32 0.0062 
14.49 0.0044 
14.65 0.0031 
14.98 0.0013 

C- 

Data entered by: DLS 
Data checked by: SR 
FileName:SOX00220 

Date: 10/06/99 
Date: U-&-W 

ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP2SSSUOVO-00330 SAMPLED 8-26-99 KGjBM 
DEPTH 1.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIME MISS-00330, 1010 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL NO 

wt. Wet Soil & Pan (g) 53.09 
Wt. Dry Soil & Pan (g) 52.48 
Wt. Lost Moisture (9) 0.61 
Wt. of Pan Only (CT) 4.31 
Wt. of Dry Soil (9) 48.17 
Moisture Content % 1.3 

Wt. Hydrom. Sample Wet (g) 55.25 
Wt. Hydrom. Sample Dry (g) 54.55 

‘v 

Sieve 
Number 
(Size) 

3" 0.00 2585.60 2585.60 2585.60 18.8 81.2 
1 l/2" 0.00 1226.90 1226.90 3812.50 27.7 72.3 

314" 0.00 639.93 639.93 4452.43 32.4 67.6 
318" 0.00 370.24 370.24 4822.67 35.1 64.9 

#4 0.00 590.16 590.16 5412.83 39.4 60.6 
18 0.00 678.35 678.35 6091.18 44.3 55.7 

Pan Indiv. Indiv. CUD. CUm. % 
Weight Wt. + Pan Wt. wt. % Finer 

(57) (CJ) Retain. Retain. Retain. By Wt. 

#16 3.68 10.86 7.18 7.18 51.6 48.4 
#30 3.64 10.90 7.26 14.44 59.0 41.0 
#40 3.70 8.05 4.35 18.79 63.5 36.5 
#50 3.79 7.98 4.19 22.98 67.8 32.2 
#60 3.68 6.11 2.43 25.41 70.2 i9.8 
#lOO 3.91 9.87 5.96 31.37 76.3 23.7 
#200 3.75 8.77 5.02 36.39 81.5 18.5 

Data entered by: DLS 
L-2 Data checked by: (+ 

FileName: SOHOO330 

WASH SIEVE ANALYSIS 

wt. Total Sample 
Wet (g) 13850.00 

Weight of + P8 
Before Washing (g) 6596.00 
Weight of + #8 
After Washing (g) 6091.18 
Weight of - Y8 

wet (9) 7254.00 
Weight of - P8 

Dry (9) 7661.79 - 
Wt. Total Sample 

Dry (g) 13752.97 

Calc. Wt. "W" (g) 97.93 
Calc. Mass + #8 43.37 

ADVANCED TERRA TESTING, INC. 



- 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP2SSSUOVO-00330 SAMPLED 8-26-99 KG/EM 
DEPTH 1.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIME MISS-00330, 1010 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.66 Temp. Coef. K 0.01313 
Value of "alpha" 1.00 Wt. Dry Sample "W" 97.925 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.3 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) "R" lOORa/W Sample L (mm) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1493.0 

-- -- -- 
-- -- -- -- 

21.00 15.75 16.1 16.1 
18.25 13.00 13.2 13.2 
17.00 11.75 12.0 12.0 
15.00 9.75 9.9 9.9 
13.00 7.75 7.9 7.9 
11.00 5.75 5.9 5.9 

9.00 3.75 3.8 3.8 
8.00 2.75 2.8 2.8 
8.00 2.75 2.8 2.8 

Grain Diameter = K*(SQRT(L/T)) 

-- -- 

12.85 0.0471 
13.30 0.0339 
13.50 0.0216 
13.83 0.0126 
14.16 0.0090 
14.49 0.0065 
14.81 0.0046 
14.98 0.0032 
14.98 0.0013 

-. 

Data entered by: DLS 
Data checked by: @- 
FileName:SOHOO330 

,,jLi;;/02/99 

ADVANCED TERRA TESTING, INC. 





-CHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 
v' 

BORING NO. MISS-TP2SSTROVO-00360 SAMPLED " E&26-99 KG/BM 
DEPTH 1.0' DATE TESTED 10-5-99 DPM 
SAMPLE NO. & TIME MISS-00360, 1055 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Xaywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC 

NATURAL 

Yes 

No 

Wt. Wet Soil 6 Pan (g) 52.11 
wt. Dry Soil & Pan (g) 50.69 
Wt. Lost Moisture (9) 1.42 
Wt. of Pan Only (9) 3.71 
Wt. of Dry Soil (cr) 46.98 
Moisture Content % 3.0 

Wt. Hydrom. Sample Wet (g) 55.85 Calc. Wt. "W" (g) 76.50 
tit. Hydrom. Sample Dry (g) 54.21 Calc. Mass + #8 22.29 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) 

3 'I 
1 l/2" 

3/4" 
3/B" 

Y4 
P8 

(g) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

(9) Retain. 

#16 1.00 3.83 2.83 2.83 32.8 67.2 
Y30 0.99 4.07 3.08 5.91 36.9 63.1 
#40 1.02 4.05 3.03 8.94 40.8 59.2 
#SO 1.03 4.65 3.62 12.56 45.6 54.4 
P60 1.02 2.68 1.66 14.22 47.7 52.3 
#loo 0.98 6.05 5.07 19.29 54.4 45.6 
p200 2.31 8.08 5.77 25.06 61.9 38.1 

0.00 0.00 0.00 0.0 100.0 
85.73 85.73 85.73 4.1 95.9 

271.24 271.24 356.97 17.2 82.8 
101.90 101.90 458.87 22.1 77.9 

73.37 73.37 532.24 25.7 74.3 
71.49 71.49 603.73 29.1 70.9 

Cum. Cum. % 
wt. % Finer 

Retain. Retain. By Wt. 

Data entered by: DLS 
Data checked by: p& 
FileName: SOHOO360 

Date: 10/19/99 
Date: /c#?/49 

Wt. Total Sample 
wet (g) 2116.49 

Weight of + P8 
Before Washing (g) 638.11 
Weight of + #8 
After Washing (g) 603.73 
Weight of - #8 

Wet (g) 1478.38 
Weight of - 88 

Dry t-3) 1468.38 
wt. Total Sample 

Dry (g) 2072.11 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP2SSTROVO-00360 SAMPLED " E&6-99 KGfBM 
DEPTH 1.0' DATE TESTED '10-5-99 DPH 
SAMPLE NO. & TIME MISS-00360, 1055 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; ProjP 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 22.8 
SP- Gr. of Soil 2.56 Temp. COef. K 0.01357 
Value of "alpha" 1.02 Wt. Dry Sample "W" 76.501 
Deflocculant Sodium Hexsmetaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.5 
Meniscus Corr'n -1.0 

T 
.Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) "R" lOORa/W Sample L (mm) 

0.0 
0.5 
1.0 
2.0 

.L, 5.0 
15.0 
30.0 
60.0 

120.0 
260.0 

1443.0 

35.00 
29.00 
26.00 
20.00 
16.50 
14.00 
11.25 

9.50 
7.50 

-- -- -- -- -- 
28.50 37.9 37.9 10.55 0.0441 
22.50 29.9 29.9 11.53 0.0326 
19.50 25.9 25.9 12.03 0.0210 
13.50 18.0 18.0 13.01 0.0126 
10.00 13.3 13.3 13.58 0.0091 

7.50 10.0 10.0 13.99 0.0066 
4.75 6.3 6.3 14.45 0.0047 
3.00 4.0 4.0 14.73 0.0032 
1.00 1.3 1.3 15.06 0.0014 

Grain Diameter = K*(SQRT(L/T)) 

-- -- 

Data entered by: DLS Date: 10/19/99 
Data checked by: CAL 
FileName:SOH00360 

Date:& 
ADVANCED TERRA TESTING, INC. 
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XECRANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 
i/ 

BORING NO. HISS-TP2SSRBOVO-00390 SAMPLBD 8-26-99 
DEPTH 1.0' DATE TESTED 9-25-99 AH 
SAME'LE NO. 61 TIRE MISS-00390, 1120 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Supetfund Site; Projf 085750303 

MOISTURE DATA 

BYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 8 Pan (g) 87.93 
Wt. Dry Soil 6 Pan (g) 82.44 
Wt. Lost Moisture (cl) 5.49 
Wt. of Pan Only (9) 3.80 
Wt. of Dry Soil tg) 78.64 
Xoisture Content % 7.0 

Wt. Hydrom. sample Wet (g) 57.37 
Wt. Hydrom. Sample Dry (g) 53.63 

Sieve 
Number 
(Size) 

Pan Indiv. Indiv. 
Weight Wt. + Pan Wt. 

cum. % 

(9) (Q) Retain. 

cum. 
wt. 

Retain. 
% Finer 

Retain. By wt. 

3” 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2” 0.00 265.41 265.41 265.41 7.8 92.2 

314” 0.00 829.24 829.24 1094.65 32.1 67.9 
318” 0.00 178.75 178.75 1273.40 37.3 62.7 

#4 0.00 96.86 96.86 1370.26 40.1 59.9 
f8 0.00 95.47 95.47 1465.73 42.9 57.1 

if16 2.33 4.76 2.43 2.43 45.5 54.5 
f30 2.32 7.59 5.27 7.70 51.1 48.9 
#40 2.36 6.45 4.09 11.79 55.5 44.5 
#SO 2.35 5.43 3.08 14.87 58.7 41.3 
160 2.34 3.96 1.62 16.49 60.5 39.5 
#loo 2.39 5.92 3.53 20.02 64.2 35.8 
#200 2.38 5.50 3.12 23.14 67.5 32.5 

L' 

Data entered by: DLS 
Data checked by: 98 
FileName: SOHOO390 

Date: 10/06/99 
Date: ~-L-99 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (9) 3551.00 

Weight of + 18 
Before Washing (g) 1549.07 
Weight of + f8 
After Washing (g) 1465.73 
Weight of - P8 

Wet (g) 2001.93 
Weight of - 18 

Dry (g) 1949.19 
Wt. Total Sample 

'-Y ts) 3414.92 

talc. Wt. "W- (g) 93.96 
Calc. Mass + #8 40.33 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone 6 Webster JO8 NO. 2162-07 

RGRING NO. MISS-TPZSSRROVO-00390 SARPLRD 8-26-99 
DEPTH 1.0' DATE TESTED s-25-99 A?l 
SAMPLE NO. ti TIME MISS-00390, 1120 WASB SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Haywood Superfund Site; Proji 085750303 

Hydrometer # ASTH 152 H Temp., Deg. C 24.3 
Sp. Gr. of Soil 2.57 Temp. Coef. K 0.01329 
Value of "alpha" 1.02 Wt. Dry Sample "Wn 93.958 
Deflocculant Sodium Hexametaphosphate 0 of Total Sample 100.0 
Defloc. Corr'n 5.0 
Xeniscus Corr'n -1.0 

T 

Elapsed Hydrometer Reading 
Time Original Corrected 

% Effective Grain 
Total Depth Diameter 

(min) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1453.0 

-- -- -- 
34.50 28.50 30.8 30.8 
33.50 27.50 29.7 29.7 
31.00 25.00 27.0 27.0 
29.50 23.50 25.4 25.4 
26.00 20.00 21.6 21.6 
21.00 15.00 16.2 16.2 
18.00 12.0-o 13.0 13.0 
14.75 8.75 9.5 9.5 
12.25 6.25 6.8 6.8 
11.75 5.75 6.2 6.2 

"R" lOORa/W Sample 

Grain Diameter = K*(SQRT(L/T)) 

i 

-- -- 
10.63 0.0613 
10.80 0.0437 
11.21 0.0315 
11.45 0.0201 
12.03 0.0119 
12.85 0.0087 
13.34 0.0063 
13.87 0.0045 
14.28 0.0032 
14.36 0.0013 

(mm) 

Data entered by: DLS Date: 10/06/99 
Data checked by: 54 Date:/&-&99 
FileName:SOH00390 ADVANCED TERRA TESTING, INC. 





MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone 6 Webster JO8 NO. 2162-07 W' 

BORING NO. MISS-TP2SSSWPO-00340 SAMPLED 8-25-99 KG/BM 
DEPTH 2.0' DATE TESTED 10-25-99 RV 
SAHPLE NO. & TIME MISS-00340, 1010 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Maywood Superfund Site; ProjX 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL NO 

Wt. Wet Soil & Pan (CT) 43.62 
Wt. Dry Soil & Pan (g) 42.43 
Wt. Lost Moisture (L3) 1.19 
wt. of Pan Only (9) 4.50 
Wt. of Dry Soil (g) 37.93 
Moisture Content % 3.1 

Wt. Hydrom. Sample Wet (g) 55.83 Calc. Wt. "W" (g) 76.55 
Wt. Hydrom. Sample Dry (g) 54.13 Calc. Mass + f8 22.41 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) 

3" 
1 l/2" 

314" 
318" 

#4 
#8 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

P16 2.35 4.82 2.47 2.47 32.5 67.5 
#30 2.35 5.65 3.30 5.77 36.8 63.2 
Y40 2.35 4.47 2.12 7.89 39.6 60.4 
#50 2.35 4.36 2.01 9.90 42.2 57.8 
Y60 2.34 3.51 1.17 11.07 43.7 56.3 
#loo 2.35 5.89 3.54 14.61 48.4 51.6 
#200 2.35 6.54 4.19 18.80 53.8 46.2 

(4) Retain. 

CUm. 
wt. 

Retain. 
% 

Retain. 

% 
Finer 

By Wt. 

0.00 0.00 0.00 0.0 100.0 
119.28 119.28 119.28 6.5 93.5 
232.81 232.81 352.09 19.2 80.8 

76.08 76.08 428.17 23.3 76.7 
56.75 56.75 484.92 26.4 73.6 
52.52 52.52 537.44 29.3 70.7 

Wt. Total Sample 
Wet (g) 1876.36 

Weight of + Y8 
Before Washing (g) 400.19 
Weight of + X8 
After Washing (g) 537.44 
Weight of - #8 

wet (9) 1476.17 
Weight of - #8 

Dry (a 1298.19-‘ 
Wt. Total Sample 

Dry (9) 1835.63 

Data entered by: DLS 
Data checked by: )Le 
FileName: SOH00340 

Date: 
Date: 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

b CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP2SSSUUPO-00340 SAMPLED 8-25-99 KGfBM 
DEPTH 2.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIME MISS-00340, 1010 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 23.1 
Sp. Gr. of Soil 2.51 Temp. Coef. IC 0.01375 
Value of "alpha" 1.03 Wt. Dry Sample "W" 76.546 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.3 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 

Ti.KVS Original Corrected 
(min) "R" 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1489.0 

% Effective Grain 
Total Depth Diameter 

lOORa/W Sample L t-J 

-- -- -- -- 

37.00 31.75 42.6 
34.75 29.50 39.6 
31.00 25.75 34.6 
26.00 20.75 27.9 
21.25 16.00 21.5 
17.00 11.75 15.8 
12.25 7.00 9.4 

9.00 3.75 5.0 
8.00 2.75 3.7 

Grain Diameter = K*(SQRT(L/T)) 

-- -- -- 
42.6 10.22 0.0440 
39.6 10.59 0.0316 
34.6 11.21 0.0206 
27.9 12.03 0.0123 
21.5 12.81 0.0090 
15.8 13.50 0.0065 

9.4 14.28 0.0047 
5.0 14.81 0.0033 
3.7 14.98 0.0014 

- 

Data entered by: DLS 
i/ Data checked by: t% 

FileName:SOH00340 ADVANCED TERRA TESTING, INC. 





BECBANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 
L 

BORING NO. MISS-TPZSSTRUPO-0037X SAXPLED 8-26-99 
DEPTH 2.0-8.0' DATE TESTED 9-23-99 CL 
SAMPLE NO. & TIME HISS-0037X, 1145 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Projf 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

EYGROSCOPIC 

NATURAL 

Yes 

NO 

Wt. Wet Soil & Pan (g) 105.50 
Wt. Dry Soil a Pan (g) 93.89 
Wt. Lost Moisture (9) 11.61 
Wt. of Pan Only (CI) 3.66 
Wt. of Dry Soil (9) 90.23 
Moisture Content % 12.9 

Wt. Total Sample 
Wet (9) 5005.42 

Weight of + f8 
Before Washing (g) 1883.73 
Weight of + 18 
After Washing (g) 1568.09 
Weight of - if8 

wet (a 3121.69 
Weight of - #8 

Dry (g) 3045.47 
Wt. Total Sample 

Dry (g) 4613.56 

Wt. Hydrom. Sample Wet (g) 
Wt. Hydrom. Sample Dry (g) 

58.03 Calc. Wt. "W" (g) 77.89 
51.42 Calc. Kaes + #8 26.47 

Sieve Pan Indiv. Indiv. Cum. 
Number Weight Wt. + Pan Wt. wt. % 
(Size) (cl) (a Retain. Retain. Retain. 

% 
Finer 

By wt. 

3" 0.00’ 617.98 617.98 617.98 13.4 86.6 
1 l/2" 0.00 41.82 41.82 659.80 14.3 85.7 

3/4' 0.00 287.72 287.72 947.52 20.5 79.5 
3/S" 0.00 221.47 221.47 1168.99 25.3 74.7 

#4 0.00 239.33 239.33 1408.32 30.5 69.5 
58 0.00 159.77 159.77 1568.09 34.0 66.0 

P16 
#30 
t40 
150 
#60 
#loo 
#200 

2.30 4.85 2.55 2.55 37.3 62.7 
2.29 6.57 4.28 6.83 42.8 57.2 
2.36 5.48 3.12 9.95 46.8 53.2 
2.34 5.62 3.28 13.23 51.0 49.0 
2.33 4.04 1.71 14.94 53.2 46.8 
2.32 7.19 4.87 19.81 59.4 40.6 
2.31 6.42 4.11 23.92 64.7 35.3 

Data entered by: DLS Date: 10/06/99 
c Data checked by: sfi Date:/a-4-w 

FileName: SOHOO37X ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA - 

CLIENT Stone C Webster JOB NO. 2162-07 

BORING NO. HISS-TP2SSTRUPO-0037X SAMPLED 8-26-99 
DEPTH 2.0-8.0' DATE TESTED 9-23-99 CL 
SAHPLE NO. & TIME HISS-0037X, 1145 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Naywood Superfund Site; Projf 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.59 Temp. Coef. K 0.01341 
Value of "alpha" 1.01 Wt. Dry Sample "W" 77.889 
Deflocculant Sodium Hexametaphosphate 0 of Total Sample 100.0 
Defloc. Corr'n 4.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
% Effective Grain 

Total Depth Diameter 
(min) ‘R" lOORa/W Sample L t-1 

0.0 -- -- 
0.5 32.00 26.50 
1.0 31.00 25.50 
2.0 29.00 23.50 
5.0 24.75 19.25 

15.0 21.00 15.50 
30.0 18.00 12.50 
60.0 15.00 9.50 

120.0 13.00 7.50 
250.0 11.00 5.50 

1288.0 9.00 3.50 

-- -- -- -- 
34.4 34.4 11.04 0.0630 
33.1 33.1 11.21 0.0449 
30.5 30.5 11.53 0.0322 
25.0 25.0 12.23 0.0210 
20.1 20.1 12.85 0.0124 
16.2 16.2 13.34 0.0089 
12.3 12.3 13.83 0.0064 

9.7 9.7 14.16 0.0046 
7.1 7.1 14.49 0.0032 
4.5 4.5 14.81 0.0014 

Grain Diameter = X*(SQRT(L/T)) 

Data entered by: DLS Date: 10/06/99 
Data checked by: w Date:/&-L-w 
FileName:SOH0037X ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP2SSREUP2-00430 SAMPLED 8-26-99 
DEPTH 2.0-8.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIME HISS-00430, 1145 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSP.AP Maywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

wt. Wet Soil & Pan (g) 60.27 
Wt. Dry Soil 6 Pan (g) 57.74 
Wt. Lost Moisture (g) 2.53 
Wt. of Pan Only (g) 3.89 
wt. of Dry Soil (cl) 53.85 
Moisture Content % 4.7 

Wt. Hydrom. Sample Wet (g) 59.20 Calc. Wt. "W" (g) 59.48 
wt. Hydrom. Sample Dry (g) 56.54 Calc. Xass + P8 2.93 

Sieve 
Number 
(Size) 

Pan Indiv. Indiv. 
Weight Wt. f Pan Wt. 

(9) (9) Retain. 
wt. 

Retain. 

Cum. % 
% Finer 

Retain. By Wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2" 0.00 0.00 0.00 0.00 0.0 100.0 

314" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 1.09 1.09 1.09 0.3 99.7 

14 0.00 5.93 5.93 7.02 1.9 98.1 
#8 0.00 11.50 11.50 18.52 4.9 95.1 

#16 2.28 6.86 4.58 4.58 12.6 87.4 
#30 2.35 6.48 4.13 a.71 19.6 80.4 
#40 2.36 4.72 2.36 11.07 23.5 76.5 
#50 2.33 4.79 2.46 13.53 27.7 72.3 
X60 2.30 3.91 1.61 15.14 30.4 69.6 
#loo 2.28 6.99 4.71 19.85 38.3 61.7 
#200 2.33 6.73 4.40 24.25 45.7 54.3 

Data entered by: DLS .._ Date: , 

wt. Total Sample 
wet (g) 

Weight of + if8 
Before Washing (g) 
Weight of + #8 
After Washing (g) 
Weight of - #8 

wet (9) 
Weight of - #8 

Dry ts) 
wt. Total Sample 

Dry (s) 

*o/28/99 

392.41 

21.57 

18.52 

370.84 

357.11-- 

375.63 

Data checked by: M- 
FileName: SOH00430 DateY-P- ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP2SSREUP2-00430 SAMPLED 8-26-99 
DEPTH 2.0-8.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIME MISS-00430, 1145 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 23.1 
SP. Gr. of Soil 2.65 Temp. Coef. K 0.01315 
Value of "alpha" 1.00 Wt. Dry Sample "W" 59.476 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.3 
Meniecus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
% Effective Grain 

Total Depth Diameter 
(min) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1503.0 

-- -- 

35.00 29.75 
31.75 26.50 
28.75 23.50 
24.75 19.50 
22.00 16.75 
17.25 12.00 
14.00 8.75 
11.75 6.50 

8.25 3.00 

"R" lOORa/W Sample L (mm) 

-- -- -- 
-- -- -- -- 

50.0 50.0 10.55 0.0427 
44.6 44.6 11.08 0.0310 
39.5 39.5 11.58 0.0200 
32.8 32.8 12.23 0.0119 
28.2 28.2 12.68 0.0086 
20.2 20.2 13.46 0.0062 
14.7 14.7 13.99 0.0045 
10.9 10.9 14.36 0.0032 

5.0 5.0 14.94 0.0013 

Grain Diameter = K*(SQRT(L/T)) 

-- 

-- 

Data entered by: DLS Date: 
i/ Data checked by: #& Date: 

FileName:SOH00430 
,, 1, j;'28'gg 

ADVANCED TERRA TESTING, INC. 
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RECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 
i/ 

BCRING NO. MISS-TPZSSREUPO-00400 SAMPLED 8-26-99 
DEPTH 2.0-8.0' DATE TESTED 9-24-99 AH 
SAMPLE NO. & TIME MISS-00400, 1145 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSEtAP Maywood Superfund Site; ProjP 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g) 83.91 
Wt. Dry Soil 6 Pan (g) 82.21 
Wt. Lost Moisture (g) 1.70 
Wt. of Pan Only (9) 3.91 
Wt. of Dry Soil (9) 78.30 
Moisture Content % 2.2 

Wt. Hydrom. Sample Wet (g) 56.73 talc. Wt. "W- (g) 70.61 
Wt. Hydrom. Sample Dry (g) 55.53 Calc. Mass + f8 15.09 

Sieve 
Number 
(Size) 

PalI Indiv. Indiv. Cum. 
Weight Wt. + Pan Wt. wt. 

(cl) 

3" 0.00 
1 l/2' 0.00 

3/4' 0.00 
3/8" 0.00 

54 0.00 
#8 0.00 

116 2.35 3.42 1.07 1.07 22.9 77.1 
P30 2.36 4.22 1.86 2.93 25.5 74.5 
t40 2.30 4.02 1.72 4.65 27.9 72.1 
t50 2.30 4.40 2.10 6.75 30.9 69.1 
160 2.27 3.35 1.08 7.83 32.5 67.5 
#loo 2.30 5.84 3.54 11.37 37.5 62.5 
#ZOO 2.35 5.86 3.51 14.88 42.4 57.6 

(g) Retain. Retain. 

Wt. Total Sample 
wet (g) 

Weight of + #8 
Before Washing (g) 
Weight of + f8 
After Washing (g) 
Weight of - 18 

Wet (g) 
Weight of - .#8 

Dry (s) 
Wt. Total Sample 

Dry (9) 

cum. % 
% Finer 

Retain. By Wt. 

0.00 0.00 0.00 0.0 100.0 
287.76 287.76 287.76 9.4 90.6 
194.73 194.73 482.49 15.8 84.2 

Data entered by: DLS 

\J 
Data checked by: qq 
FileName: SOIlOO400 

64.67 
46.54 
57.82 

64.67 547.16 17.9 82.1 
46.54 593.70 19.5 80.5 
57.82 651.52 21.4 78.6 

Dater 10/06/99 
Date: ,o-~* 

3101.73 

771.76 

651.52 

2329.97 

2398.14 

3049.66 

ADVANCED TERRA TESTING, INC. 



XYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TPZSSREUPO-00400 SAMPLED 8-26-99 
DEPTH 2.0-8.0' DATE TESTED 9-24-99 AH 
SAXPLE NO. & TIME HISS-00400, 1145 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Haywood Superfund Site; Projf 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 24.4 
Sp. Gr. of Soil 2.58 Temp. Coef. K 0.01323 
Value of "alpha" 1.01 Wt. Dry Sample "W" 70.614 
Deflocculant Sodium Hexametaphoephate % of Total Sample 100.0 
Defloc. Corr'n 5.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) “R” lOORa/W Sample L (mm) 

0.0 -- 
0.5 36.75 
1.0 35.00 
2.0 33.00 
5.0 30.00 

15.0 25.25 
30.0 21.75 
60.0 18.00 

120.0 15.00 
250.0 13.00 

1446.0 9.00 

-- -- 
30.75 44.2 44.2 10.26 
29.00 41.6 41.6 10.55 
27.00 38.8 38.8 10.88 
24.00 34.5 34.5 11.37 
19.25 27.6 27.6 12.15 
15.75 22.6 22.6 12.72 
12.00 17.2 17.2 13.34 

9.00 12.9 12.9 13.83 
7.00 10.1 10.1 14.16 
3.00 4.3 4.3 14.81 

Grain Diameter = K*(SQRT(L/T)) 

0.0600 
0.0430 
0.0309 
0.0200 
0.0119 
0.0086 
0.0062 
0.0045 
0.0031 
0.0013 

Data entered by: DLS Date: 10/06/99 
Data checked by: 56 Date:,&-o-e 
FileName:SOB00400 ADVANCED TERRA TESTING, INC. 
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MECBANICZU ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOE NO. 2162-07 / 

BORING NO. 
DEPTH 
SAMPLE NO. & TIME 

SOIL DESCR. 

MISS-TP2SSSDLOO-00350 SAHPLBD 8-26-99 KG/EM 
1.0' DATE TESTED 9-28-99 RV 
MISS-00350, lOS1 WASH SIEVE Yes 

DRY SIEVE No 
PUSRAP Maywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

BXGROSCOPIC 

NATU'RAL 

Wt. Wet Soil & Pan 
Wt. Dry Soil & Pas 
Wt. Lost Moisture 
Wt. of Pan Only 
Wt. of Dry Soil 

Yes 

NO 

(CJ) 
(9) 
(g) 
(9) 

128.59 
126.96 

1.63 
3.72 

Wt. Total Sample 
wet (a 1074.32 

Weight of + #S 
Before Washing (g) 11.46 
Weight of + #8 
After Washing (g) 7.95 
Weight of - #8 

wet (g) 1062.86 
Weight of - #8 

(91 123.24 Dry (g) 1052.45 
Moisture Content % 1.3 Wt. Total Sample 

Dry (9) 1060.40 

Wt. Hydrom. Sample Wet (g) 55.37 Calc. Wt. Ti- (g) 55.06 
Wt. Hydrom. Sample Dry (g) 54.65 Calc. Bass + t8 0.41 

- 

Sieve 
Number 
(Size) 

Pan Indiv. Indiv. 
Weight Wt. + Pan Wt. 

(9) (g) Retain. 
wt. 

Retain. 

CUBJ. % 
% Finer 

Retain. By Wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2" 0.00 0.00 0.00 0.00 0.0 100.0 

314" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

#4 0.00 1.42 1.42 1.42 0.1 99.9 
#8 0.00 6.53 6.53 7.9s 0.7 99.3 

f16 2.35 3.29 0.94 0.94 2.5 97.5 
#30 2.30 5.04 2.74 3.68 7.4 92.6 
#40 2.31 5.11 2.80 6.48 12.5 87.5 
f50 2.31 6.38 4.07 10.55 19.9 80.1 
#60 2.34 5.40 3.06 13.61 25.5 74.5 
1100 2.33 10.12 7.79 21.40 39.6 60.4 
1200 2.37 10.76 8.39 29.79 54.9 45.1 

Data entered by: DLS Date: 10/06/99 
Data checked by: q.. Date: /O-L-~ 
FileName: SOHOO350 ADVANCED TERRA TESTING, INC. 

‘d 



HYDROMETER ANALYSIS - SEDIMEXTATION DATA 

b CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TPZSSSDLCO-00350 SAKPLBD 8-26-99 KG/BM 
DEPTH 1.0' DATE TESTED 9-28-99 RV 
SAMPLE NO. & TIME MISS-00350, 1051 WASH SIEVE Xes 

DRY SIEVE No 
SOIL DESCR. PUSRAP Maywood Superfund Site; Projt 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.67 Temp. Coef. K 0.01309 
Value of "alpha" 1.00 Wt. Dry Sample "W" 55.058 
Deflocculant Sodium Hexametaphosphate 0 of Total Sample 100.0 
Defloc. Corr'n 3.3 

.Meniscus Corr‘n -1.0 

T 
Elapsed Hydrometer Readinq 0 Effective Grain 

T&e Original Corrected Total 
"R" lOORa/W Sample 

Depth Diameter 

L- 

(rain) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1505.0 

-- : 
-- 

25.25 
22.75 
21.00 
19.00 
17.00 
15.75 
15.00 
13.00 
12.00 

-- -- 
-- -- 

21.00 38.0 
18.50 33.5 
16.75 30.3 
14.75 26.7 
12.75 23.1 
11.50 20.8 
10.75 19.4 

a.75 15.8 
7.75 14.0 

Grain Diameter = K*(SQRT(L/T)) 

-- 
-- 

38.0 
33.5 
30.3 
26.7 
23.1 
20.8 
19.4 
15.8 
14.0 

L 

12.15 
12.56 
12.85 
13.17 
13.50 
13.71 
13.83 
14.16 
14.32 

(mm) 

-- 
-- 

0.0456 
0.0328 
0.0210 
0.0123 
0.0088 
0.0063 
0.0044 
0.0031 
0.0013 

Data entered by: DLS Date: 10/06/99 
L-l Data checked by: 54 Date: /s-c-* 

FileName:SOR00350 ADVANCED TERRA TESTING, INC. 

._ 
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BECBANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TPZSSTRLGO-00380 SAMPLED 8-26-99 
DEPTH 1.0' DATE TESTED 9-28-99 RV 
SANPLE NO. C TIME MISS-00380, 1115 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; ProjP 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

BYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil Si Pan (g) 116.09 
Wt. Dry Soil & Pan (g) 115.22 
Wt. Lost Moisture (9) 0.87 
Wt. of Pan Only ts) 3.82 
Wt. of Dry Soil ' (9) 111.40 
Moisture Content % 0.8 

Wt. Hydrom. Sample Wet (g) 55.87 Calc. Wt. "W" (g) 55.72 
Wt. Hydrom. Sample Dry (g) 55.44 Calc. Mass + #8 0.28 

Sieve 
Number 
(Size) 

3" 
1 l/2" 

3/4" 
318' 

54 
#8 

f16 2.35 3.06 0.71 0.71 1.8 98.2 
P30 2.36 4.50 2.14 2.85 5.6 94.4 
t40 2.34 4.96 2.62 5.47 10.3 89.7 
150 2.33 6.39 4.06 9.53 17.6 82.4 
160 2.29 5.88 3.59 13.12 24.0 76.0 
#lOO 2.29 13.99 11.70 24.82 45.0 55.0 
1200 2.35 10.87 a.52 33.34 60.3 39.7 

Pall Indiv. Indiv. 
Weight Wt. + Pan Wt. 

(cl) (9) Retain. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
4.00 4.00 
1.73 1.73 

Wt. Total Sample 
wet (9) 

Weight of + 18 
Before Washing (g) 
Weight of f #8 
After Washing (g) 
Weight of - #8 

wet (57) 
Weight of - #8 

Dty (g) 
Wt. Total Sample 

Dry (9) 

wt. 
Retain. 

0.00 
0.00 
0.00 
0.00 
4.00 
5.73 

cum. % 
0 Finer 

Retain. By Wt. 

0.0 
0.0 
0.0 
0.0 
0.3 
0.5 

100.0 
100.0 
100.0 
100.0 

99.7 
99.5 

1153.61 

2.43 

5.73 

1151.18 

1138.98 

1144.71 

Data entered by: DLS Date: 10/06/99 

L Data checked by: se Date:/a-&q9 
FileName: SO800380 ADVANCED TERRA TESTING, INC. 



HXDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone 6 Webster JOB NO. 2162-07 

BORING NO. HISS-TP2SSTRLOO-00380 SAMPLED E-26-99 
DEPTH 1.0’ DATE TESTED 9-28-99 RV 
SAMPLE NO. & TIME MISS-00380, 111s WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 15.2 H Temp., Deg. C 23.0 
Sp. Gr. of Soil 2.67 Temp. Coef. K 0.01309 
Value of "alpha" 1.00 Wt. Dry Sample "W" 55.718 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 3.3 
Meniscus Corr'n -1.0 

T 
Elapeed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) "R' lOORa/W Sample L (mm) 

0.0 -- -- -- -- se -- 
0-s 26.00 21.75 38.9 38.9 12.03 0.0642 
1.0 23.00 is. 7s 33.5 33.5 12.52 0.0463 
2.0 21.50 17.25 30.8 30.8 12.76 0.0331 
5.0 19.00 14.75 26.4 26.4 13.17 0.0212 

15.0 17.7s 13.50 24.1 24.1 13.38 0.0124 
30.0 16.00 11.75 21.0 21.0 13.67 0.0088 
60.0 15.00 10.75 19.2 19.2 13.83 0.0063 

120.0 14.00 9.75 17.4 17.4 13.99 0.0045 
250.0 12.75 8.50 15.2 15.2 14.20 0.0031 

1512.0 12.00 7.75 13.9 13.9 14.32 0.0013 

Grain Diameter = K*(SQRT(L/T)) 

- 

Data entered by: -DLS Date: 10/06/99 
Data checked by: S4 Date: /o-c-99 
FileName:SOIi00380 ADVANCED TERRA TESTING, INC. 
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M?XRANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone 6 Webster 308 NO. 2162-07 

BORING NO. 
DEPTH 
SAMPLE NO. & TIKS 

SOIL DESCR. 

HISS-TP2SSRELOO-00410 SAMPLED 8-26-99 
9.0-10.0' DATE TESTED 9-23-99 CL 
HISS-00410, 1140 WASH SIEVE Yes 

DRY SIEVE No 
FUSRAP Maywood Superfund Site; Projf 005750303 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

WASH SIEVE ANALYSIS 

Wt. Wet Soil 61 Pan (g) 110.33 
Wt. Dry Soil & Pan (g) 106.52 
Wt. Lost Moisture (91 3.81 
Wt. of Pan only (g) 3.67 
Wt. of Dry Soil (g) 102.85 
Moisture Content % 3.7 

Wt. Hydrom. Sample Wet (g) 58.25 
Wt. Hydrom. Sample Dry (g) 56.17 

Sieve 
Number 
(sire) 

Pan Indiv. Indiv. 
Weight Wt. + Pan Wt. 

(9) (9) Retain. 

cum. cum. % 
wt. % Finer 

Retain. Retain. By wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2" 0.00 0.00 0.00 0.00 0.0 100.0 

3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 0.00 0.00 0.00 0.0 100.0 

#4 0.00 1.61 1.61 1.61 0.1 99.9 
#8 0.00 10.40 10.40 12.01 0.6 99.4 

116 2.34 3.28 0.94 0.94 2.2 97.8 
#30 2.31 4.92 2.61 3.55 6.8 93.2 
f40 2.40 5.74 3.34 6.89 12.8 87.2 
#5O 2.34 7.44 5.10 11.99 21.8 78.2 
f60 2.30 6.29 3.99 15.98 28.9 71.1 
#lOO 2.29 14.11 11.82 27.80 49.8 50.2 
#200 2.30 11.19 8.89 36.69 65.5 34.5 

Wt. Total Sample 
wet (9) 2213.99 

Weight of + #8 
Before Washing (g) 15.41 
Weight of + #8 
After Washing (g) 12.01 
Weight of - 58 

wet (9) 2198.58 
Weight of - #8 

Dry (g) 2123.32 
Wt. Total Sample 

Dry ('3) 2135.33 

Calc. Wt. "W" (g) 56.49 
Calc. Maas + #a 0.32 

Data entered by: DLS Date: 10/06/99 
Data checked by: q,q Date:/&L-99 
FileName: SOB00410 ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 
w 

BORING NO. MISS-TP2SSRELOO-00410 SAMPLED 8-26-99 
DEPTH 9.0-10.0' DATE TESTED 9-23-99 CL 
SAMPLE NO. & TINE MISS-00410, 1140 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Maywood Superfund Site; Projt 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 22.8 
Sp. Gr. of Soil 2.66 Temp. Coef. K 0.01316 

'Value of "alpha" 1.00 Wt. Dry Sample "W" 56.486 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total 
(min) “R” lOORa/W Sample 

Depth Diameter 
L t-1 

0.0 -- -- -- me -- -- 
0.5 23.00 17.50 30.9 30.9 12.52 0.0658 
1.0 21.00 15.50 27.4 27.4 12.85 0.0412 
2.0 18.50 13.00 23.0 23.0 13.26 0.0339 
5.0 16.50 11.00 19.4 19.4 13.58 0.0217 

15.0 14.00 8.50 15.0 15.0 13.99 0.0127 
30.0 13.50 8.00 14.1 14.1 14.08 0.0090 
60.0 12.00 6.50 11.5 11.5 14.32 0.0064 

120.0 11.00 5.50 9.7 9.7 14.49 0.0046 
250.0 11.00 5.50 9.7 9.7 14.49 0.0032 

1302.0 10.00 4.fO 8.0 8.0 14.65 O.OOl.4 

Grain Diameter = K*(SQRT(L/T)) 

Data entered by: DLS Date: 10/06/99 
c Data checked by: 5e Date: re-d-99 

FileName:SOIi00410 ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2362-07 
,' :c . 

BORING NO. MISS-TP3SSSUOVO-00520 SAMPLED 8-31-99 EG/BM 
DEPTH 1.0' DATE TESTED 9-24-99 DPM 
SAMPLE NO. & TIME MISS-00520, 1110 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSPAP Maywood Superfund Site; Projf 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil &'Pan (g) 58.62 
Wt. Dry Soil & Pan (g) 52.92 
Wt. Lost Moisture (9) 5.70 
Wt. of Pan Only (9) 3.74 
wt. of Dry Soil (9) 49.18 
Moisture Content % 11.6 

Wt. Hydrom. Sample Wet (g) 56.24 Calc. Wt. "W" (g) 63.47 
Wt. Hydrom. Sample Dry (g) 50.40 Calc. Mass + f8 13.07 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan wt. 
(Size) 

3” 
1 l/2” 

3/4’$ 
3/8” 

Y4 
#8 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

P16 1.00 5.06 4.06 4.06 27.0 73.0 
P30 1.01 6.38 5.37 9.43 35.5 64.5 
#40 1.02 4.85 3.83 13.26 41.5 58.5 
#SO 1.02 4.84 .’ 3.82 17.08 47.5 52.5 
P60 1.03 2.83 1.80 18.88 50.3 49.7 
PlOO 1.00 6.17 5.17 24.05 58.5 41.5 
#200 1.03 7.32 6.29 30.34 68.4 31.6 

(9) Retain. 
wt. % 

Retain. Retain. 

% 
Finer 

By Wt. 

0.00 0.00 0.00 0.0 105 -0 . 
0.00 0.00 0.00 0.0 100.0 

67.59 67.59 67.59 4.2 95.8 
68.05 68.05 135.64 8.3 91.7 
90.58 90.58 226.22 13.9 86.1 

108.90 108.90 335.12 20.6 79.4 

wt. Total Sample 
wet (9) 

Weight of + P8 
Before Washing (g) 
Weight of + f8 
After Washing (g) 
Weight of - #8 

Wet (9) 
Weight of - P8 

Dry (9) 
Wt. Total Sample 

Dry tg) 

1776.91 

386.33 

335.12 

1390.58 

1292.04 

1627.16 

Data entered by: DLS Date: 10/13/99 
c Data checked by: & 

FileName: SOHOO520 ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 
%' .r. 

BORING NO. MISS-TP3SSSUOVO-00520 SAMPLED 8-31-99 XGfBM 
DEPTH 1.0' DATE TESTED 9-24-99 DPN 
SAMPLE NO. & TIME MISS-00520, 1110 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Waywood Superfund Site; ProjY 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 19.6 
Sp. Gr. of Soil 2.47 Temp. Coef. K 0.01454 
Value of "alpha" 1.04 wt. Dry Sample "W" 63.470 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.8 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
% Effective Grain 

Total Depth Diameter 
(min) lOORa/W Sample L (mm) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1439.0 

-- -- -- 

25.00 18.25 
23.50 16.75 
20.00 13.25 
17.00 10.25 
14.50 7.75 
11.50 4.75 
11.00 4.25 

8.00 1.25 
8.00 1.25 

-- -- -- -- 
29.8 29.8 12.19 0.0507 
27.3 27.3 12.44 0.0362 
21.6 21.6 13.01 0 -0234 
16.7 16.7 13.50 d-0138 
12.7 12.7 13.91 0.0099 

7.8 7.8 14.40 0.0071 
6.9 6.9 14.49 0.0051 
2.0 2.0 14.98 0.0036 
2.0 2.0 14.98 0.0015 

-- 

Note: The 30 second reading was not reported, because it was not accurate 
because the sample had too much foam. 

Grain Diameter = K*(SQRT(L/T)) 

Data entered by: DLS Date: 10/13/99 
Data checked by: - Date: 
FileName:SOH00520 

~q/l~,/fq 
ADVANCED TERRA TESTING, INC. 





MECBANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP3SSFEOVO-00580 SIMPLED 8-31-99 
DEPTH 1.0' DATE TESTED 9-24-99 AH 
SAMPLE NO. & TIME HISS-00580, 1113 WASH SIEVE YSS 

DRY SIEVE No 
SOIL DESCR. FUSRAP Baywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

WGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 8 Pan (g) 50.99 
Wt. Dry Soil & Pan (g) 49.26 
Wt. Lost Moisture (9) 1.73 
Wt. of Pan Only (9) 3.83 
Wt. of Dry Soil (9) 45.43 
Moisture Content % 3.8 

Wt. Hydrom. Sample Wet (g) 57.11 Calc. Wt. "W" (g) 55.01 
Wt. Hydrom. Sample Dry (g) 55.01 Calc. Mass + f8 0.00 

Sieve PatI Indiv. Indiv. 
Number Weight Wt. + pan wt. 
(Size) tg) (g) Retain. 

wt. 
Retain. 

3" 
1 l/2" 

3/4" 
3/S" 

#4 
f8 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

cum. % 
% Fin& 

Retain. By Wt. 

0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 
0.0 100.0 

516 2.37 2.83 0.46 0.46 0.8 99.2 
f30 2.33 4.11 1.78 2.24 4.1 95.9 
#40 2.34 3.84 1.50 3.74 6.8 93.2 
150 2.31 3.58 1.27 5.01 9.1 90.9 
160 2.32 3.03 0.71 5.72 10.4 89.6 
#lOO 2.30 4.31 2.01 7.73 14.1 85.9 
#200 2.35 4.66 2.31 10.04 18.3 81.7 

Wt. Total Sample 
wet (9) 

Weight of + f8 
Before Washing (g) 
Weight of + f8 
After Washing (g) 
Weight of - #8 

wet tg) 
Weight of - P8 

Dry (9) 
Wt. Total Sample 

Dry (4) 

308.62 

0.00 

0.00 

308.62 

297.30 

297.30 

Data entered by: DL.9 Date: 10/06/99 
Data checked by: s,q Date:/d-d-99 
PileName: SOHOO580 ADVANCED TERRA TESTING, INC. 



MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTX D 422 

b CLIENT Stone 6. Webster JOB NO. 2162-07 

BORING NO. MISS-TP3SSTROVO-00550 SAMPLED 8-31-99 EG/BM 
DEPTH 1.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIME MISS-00550, 1142 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil P Pan (g) 63.93 
Wt. Dry Soil & Pan (g) 59.95 
Wt. Lost Moisture (g) 3.98 
Wt. of Pan Only (91 4.05 
Wt. of Dry Soil (g) 55.90 
Moisture Content % 7.1 

wt. Hydrom. Sample Wet (g) 55.01 Calc. Wt. "W" (g) 67.65 
c wt. Hydrom. Sample Dry (g) 51.36 Calc. Mass + f8 16.29 

Sieve Pan Indiv. Indiv. cum. CUm. % 
Number Weight Wt. + Pan Wt. wt. % Finer 
(Size) (9) (g) Retain. Retain. Retain. By Wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2" 0.00 0.00 0.00 0.00 0.0 100.0 

3/4" 0.00 48.22 48.22 48.22 2.5 97.5 
3/8" 0.00 91.30 91.30 139.52 7.1 92.9 

P4 0.00 150.83 150.83 290.35 14.8 85.2 
X8 0.00 181.78 181.78 472.13 24.1 75.9 

#16 3.80 12.80 9.00 9.00 37.4 62.6 
#30 3.82 11.93 8.11 17.11 49.4 50.6 
f40 3.77 8.04 4.27 21.38 55.7 44.3 
I50 3.69 7.38 3.69 25.07 61.1 38.9 
#60 3.81 5.81 2.00 27.07 64.1 35.9 
YlOO 3.81 9.39 5.58 32.65 72.3 27.7 
#200 3.82 9.58 5.76 38.41 80.9 19.1 

Wt. Total Sample 
wet (g) 

Weight of + f8 
Before Washing (g) 
Weight of + 18 
After Washing (g) 
Weight of - #8 

wet (9) 
Weight of - PS 

Dry (g) 
Wt. Total Sample 

Dry (9) 

2066.48 

379.48 

472.13 

1687.00 

1488.38 -- 

1960.51 

‘-- Data entered by: DLS Date: 
Data checked by: \ce Date: 
FileName: SOHOO550 

)l!l$ol'gg 
ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP3SSTROVO-00550 SAMPLED 8-31-99 KG/BN 
DEPTH 1.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIME MISS-00550, 1142 WASH SIEVE YeI3 

DRY SIEVE No 
SOIL DESCR. FUSRAP Naywood Super-fund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 22.9 
Sp. Gr. of Soil 2.45 Temp. Coef. K 0.01406 
Value of "alpha" 1.04 Wt. Dry Sample "W" 67.647 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.3 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) "R" lOORa/W Sample L (mm) 

0.0 -- -- -- -- -- -- 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1479.0 

16.00 10.75 
14.50 9.25 
12.25 7.00 
10.25 5.00 

8.75 3.50 
8.00 2.75 
7.50 2.25 
6.00 0.75 
6.00 0.75 

Grain Diameter = K*(SQRT(L/T)) 

-- -- -- -- 
16.5 16.5 13.67 0.0520 
14.2 14.2 13.91 0.0371 
10.8 10.8 14.28 0.0238 

7.7 7.7 14.61 0.0139 
5.4 5.4 14.86 0.0099 
4.2 4.2 14.98 0.0070 
3.5 3.5 15.06 0.0050 
1.2 1.2 15.31 0.0035 
1.2 1.2 15.31 0.0014 

-. 

Data entered by: DLS Date: 
Data checked by: &?- Date: 
FileName:SOH00550 ADVANCED TERRA TESTING, INC. 





BYDROMEXER ANALYSIS - SEDIHENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP3SSREOVO-00580 SAMPLED 8-31-99 
DEPTH 1.0' DATE TESTED 9-24-99 AH 
SAMPLE NO. & TIME HISS-00580, 1113 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FVSRAP Maywood Superfund Site; Proj# 085750303 

Hydrometer # ASTX 152 H Temp., Deg. C 24.5 
Sp. Gr. of soil 2.58 Temp. Coef. K 0.01322 
Value of "alpha" 1.01 Wt. Dry Sample 'W" 55.012 
tieflocculent Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
% Effective Grain 

Total Depth Diameter 
(min) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1451.0 

-- 

"R" 

48.00 42.00 
46.75 40.75 
45.00 39.00 
42.75 36.75 
37.00 31.00 
31.50 25.50 
25.00 19.00 
20.00 14.00 
15.00 9.00 
10.00 4.00 

1OORa /W 

Grain Diameter = K*(SQRT(L/T)) 

77.4 
75.1 
71.9 
67.7 
57.1 
47.0 
35.0 
25.8 
16.6 

7.4 

Sample 

-- -- 
77.4 8.42 
75.1 8.62 
71.9 8.91 
67.7 9.28 
57.1 10.22 
47.0 11.12 
35.0 12.19 
25.8 13.01 
16.6 13.83 

7.4 14.65 

t-1 

-- 
0.0542 
0.03aa 
0.0279 
0.0180 
0.0109 
0.0080 
0.0060 
0.0044 
0.0031 
0.0013 

Data entered by: DLS Date: 10/06/99 
Data checked by: 58 Date: /&t-79 
FileName:SOH00580 ADVANCED TEPJtA TESTING, INC. 
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02/19/2000 22: 24 303-232-1579 ADVANCED TERRA ESTG 

NEcRANIcAL AHALXSIS - SIEVRTSSTDATA 
ASTM D 422 

ii 

axFmT Stone 6r Webster JoEi NO. 2162-07 

8ORING NO. HISS-TP3SSSUUPO-0053x SAMPLXD a-31-99 KG/HN 
DEP!Ml 2.0-8.0’ DATE TESTED 10-13-99 DPM 
SAMPLE NO. h TXHE HISS-O053X, 1500 NASH SXFJH Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Maywood Superfund Site; Projt 685750303 

MOISTURE DATA 

FIYGROSCOPIC 

NATORAL 

Yes 

NO 

Wt. 90-t Boil P PM (g) 89.76 
Wt. Dry Soil 8 Pan (g) 87.05 
wt. L0at Moistura (9) 2.70 
wt. of Pan only (9) 3.76 
Wt. Qf Dry Soil (9) 83.29 
Moietuie Content 0 3.2 

Wt. Rydmm. Sample Wet (g) 88.01 
Wt. E&dmm. Sample Dry (g) 85.25 

Sieve 
Ntauber 
(Size) 

PaXI Indiv. Indiv. 
Weight Wt. + Pan Wt. 

(9) (CJ) Retain. 
wt. 

Retain. 
% 

Retain. 

0 
Finer 

m W- 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2” 0.00 0.00 0.00 0.00 0.0 100.0 

3/4” 0.00 32.98 32.98 32-98 2.1 97.9 
318” Q-00 42.26 42.26 75.24 4.7 95.3 

f4 0.00 61.03 61.03 136.27 8.5 91.5 
#8 0.00 72.07 72.07 208.34 13.0 87.0 

#16 3.81 7.68 3.87 3.87 17.0 83.0 
#3O 3.71 9.42 5.71 9.58 22.8 77.2 
#40 3.64 6.07 4.43 14.01 27.3 72.7 
t50 3.80 9.29 5.49 19.50 32.9 67.1 
X60 3.67 7.22 3.55 23.05 36.5 63.5 
#loo 3.71 16.79 13.0s 36.13 49.3 SO.1 
1200 3.95 14.84 10.89 47.02 61.0 39.0 

WASH SI?XR ANALYSIS 

Wt. Total sample 
Wet (9) 1646.04 

Weight of + #8 
Hefore Washing 
Weight of + #8 
AftPr waehing 
Weight of - f8 

wet 
Weight of - #8 

DrY 
Wt. Total Semp 

(g) 251.38 

(9) 208-34 

9) 1394.66 -. 

g) 1392.56 
B 

DN (g) 1600.90 

talc. wt. "W" (9) 9'8.00 
Calc. Mass + #8 12.75 

Data entered by: DLS 
Data checked by: CAL 
FileNamer SOR0053X 

Date: 10 27/99 
Date: IO --b&f 

ADV&WCED TWRBA TESTING. INC. 

NOV-03-99 14:54 WED TEL1303 232 1579 ID)EN’JIFtUNMENTAL Pa:008 R=99Z 

‘d 

v 



02119/2000 22:24 303-232-1579 CuIvwI- ,cmn IL4," . ..-- __.-. 

BYnRoMBTER AwALz3Is - BBDIMsNTATloR DATA 

CLIENT Stone 6 Webeter JOB NO. X62-07 

BORING NO. HISS-TP3ssmtlPo-0053x SAMPLED 8-31-99 KG/EM 

DEPTH 2.0-8.0' DA= TBSTBD 10-13-99 DPM 
SAME'LB HO. br TIRE MISS-0053X. 1500 WASH SIEVE Yea 

DRY SIEVE 
SOIL DESCR. FDSRAP nay&U Superfund Site; Proji 08575030~ 

Rydrometet # ASTM 152 ?I Temp., Deg. C 22.5 
sp. Gl!. of Soil 2.59 Temp. Coef. K 0.01349 
Value of "alpha" 1.01 wt. Dry Sample "W" 96.001 

Defloccuhnt SodFum bxametaphosphate % of Total sample 100.0 
Def lot. Corr*n 4.8 
Meniecue Corr'n -1.0 

T 
Ilapaed EIydrmetkr Reading 0 Effective Grain 

Time oriqinal corrected 
Wn) ‘R” lOORa/w 

0.0 -- -- -- 
0.5 40.00 34.25 35.4 
1.0 36.00 30.2s 31-2 
2.0 32.75 27.00 27.9 
5.0 28.00 22.25 23.0 

15.0 22.00 16.25 16.8 
31.0 19.00 13.25 13.7 
64.0 16.25 10.50 10.8 

r20.0 13.7s 8.00 8.3 
250.0 11.25 5.50 5.7 

1589.0 10.00 4.25 4.4 

Grain Diameter if lC*(SQRT(L/T)) 

Total 
Semple 

-- -- L- 
3f.4 9.73 0.0595 
31.2 10.39 0.0435 
27.9 10.92 0.0315 
23.0 11.70 0.0206 
16.8 12.68 0.0124 
13.7 13.17 0.0088 
10.8 13.63 0.0062 

8.3 14.04 0.0046 
5.7 14.45 0.0032 
4.4 14.65 0.0013 

-. 

Data entered by: DLS Date: 10/27/99 
Data checked byr& 
BileNamersol!lo053X 

Date: l/.3+‘q 
AUVANCNU TBBRA TESTING, INC. 

NOW03-99 14:55 ED TELna3232 IS-79 IDENVIRDNMENTFL P&GE:009 R=99x 
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MECHARICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

L 
CLIENT Stone ES Webster JOB NO. 2162-07 

: 
BORING NO. KISS-TP3SSTRUPO-00560 SAMPLED 8I1jl-99 EG/BM 
DEPTH 2.0-8.0’ DATE TESTED 10-5-99 DPM 
SAMPLE NO. & TIME KISS-00560, 1340 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Maywood Superfund Site; Projt 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g) 
Wt. Dry Soil &i Pan (g) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (cl) 
Moisture Content % 

53.38 
47.88 

5.50 
3.83 

44.05 
12.5 

Wt. Hydrom. Sample Wet (g) 55.93 Calc. Wt. "W" (g) 66.66 
Wt. Hydrom. Sample Dry (g) 49.72 talc. Mass + #8 16.94 

Sieve 
Number 
(Size) 

3 ” 
1 l/2” 

314” 
3/S” 

P4 
#S 

P16 
Y30 
rf40 
150 
#60 
#lOO 
f200 

Pan Indiv. Indiv. Cum. 
Weight Wt. + Pan Wt. wt. 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.02 
1.01 
0.99 
1.02 
1.03 
0.99 
1.03 

(9) Retain. Retain. 

0.00 0.00 0.00 0.0 100.0 
266.34 266.34 266.34 6.9 93.1 
101.67 101.67 368.01 9.5 90.5 
210.41 210.41 578.42 14.9 85.1 
192.40 192.40 770.82 19.9 80.1 
215.24 215.24 986.06 25.4 74.6 

3.70 2.68 2.68 29.4 70.6 
3.99 2.98 5.66 33.9 66.1 
3.08 2.09 7.75 37.0 63.0 
3.04 2.02 9.77 40.1 59.9 
2.20 1.17 10.94 41.8 58.2 
4.30 3.31 14.25 46.8 53.2 
5.22 4.19 18.44 53.1 46.9 

Wt. Total Sample 
wet (9) 4241.83 

Weight of + P8 
Before Washing (g) 1051.54 
Weight of + P8 
After Washing (g) 986.06 
Weight of - Y8 

wet (9) 3190.29 
Weight of - f8 

Dry (9) 2894.50 
Wt. Total Sample 

Dry (9) 3880.56 

Data entered by: DLS 
Data checked by: pb 
FileName: SOH00560 

Date: 10/13/99 
Date: 10/1+14 

cum. 6 
% Finer 

Retain. Eiy wt. 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOE NO. 2162-07 
.r 

BORING NO. HISS-TP3SSTRUPO-00560 SAMPLED 8-31-99 KG/BM 
DEPTH 2.0-8.0' DATE TESTED 10-5-99 DPM 
SAMPLE NO. & TIME HISS-00560, 1340 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Raywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 23.2 
Sp. Gr. of Soil 2.58 Temp. Coef. K 0.01342 
Value of "alpha" 1.01 Wt. Dry Sample "W" 66.657 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) "R" lOORa/W Sample L (mm) 

0.0 -- -- -- -- 
0.5 36.00 29.50 44.9 44.9 
1.0 34.00 27.50 41.8 41.8 
2.0 32.00 25.50 38.8 38.8 
6.0 26.25 19.75 30.0 30.0 

15.0 22.00 15.50 23.6 23.6 
30.0 17.50 11.00 16.7 16.7 
60.0 14.75 8.25 12.6 12.6 

120.0 12.00 5.50 8.4 8.4 
241.0 9.50 3.00 4.6 4.6 

1440.0 7.50 1.00 1.5 1.5 

-- -- 
10.39 0.0612 
10.71 0.0439 
11.04 0.0315 
11.99 0.0190 
12.68 0.0123 
13.42 0.0090 
13.87 0.0065 
14.32 0.0046 
14.73 0.0033 
15.06 0.0014 

Grain Diameter = X*(SQRT(L/T)) 

Data entered by: DLS Date: 10/13/99 
Data checked by: koc Date: ,./,,/fv 
FileName:SOH00560 ADVANCED TERRA TESTING, INC. 





MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOE NO. 2162-07 

BORING NO. 
DEPTH 
SAMPLE NO. & TIRE 

SOIL DESCR. 

HISS-TP3SSREUPO-00590 SAXPLED 8-31-99 
2.0-8.0' DATE TESTED 9-24-99 AH 
XISS-00590, 1430 WASH SIEVE Yes 

DRY SIEVE NO 
FUSRAP Maywood Superfund Site; ProjP 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC 

NATURAL 

Wt. Wet Soil & Pan 
Wt. Dry Soil & Pan 
Wt. Lost Moisture 
Wt. of Pan Only 
wt. of Dry Soil 

Ye8 

NO 

(9) 
(g) 
(9) 
(9) 

68.92 
58.76 
10.16 

3.77 

Wt. Total Sample 
wet (g) 459.14 

Weight of + #8 
Before Washing (g) 4.21 
Weight of + #8 
After Washing (g) 3.23 
Weight of - 18 

wet (5.4) 454.93 
Weight of - P8 

(9) 54.99 Dry (s) 384.81 
Moisture Content % 18.5 Wt. Total Sample 

Dry (g) 388.04 

Wt. Hydrom. Sample Wet (g) 58.65 Calc. Wt. "W" (g) 49.92 
wt. Hydrom. Sample Dry (g) 49.50 Calc. Mass + f8 0.42 

Sieve Pan Indiv. Indiv. 
Number Weight Wt. + Pan wt. 
(Size) (g) (co Retain. 

wt. % 
Retain. Retain. 

% 
Finer 

By Wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0. 
1 l/2" 0.00 0.00 0.00 0.00 0.0 100.0 

3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/S" 0.00 0.00 0.00 0.00 0.0 100.0 

14 0.00 0.00 0.00 0.00 0.0 100.0 
#8 0.00 3.23 3.23 3.23 0.8 99.2 

116 2.35 3.76 1.41 1.41 3.7 96.3. 
f30 2.30 4.42 2.12 3.53 7.9 92.1 
P40 2.34 3.75 1.41 4.94 10.7 89.3 
#50 2.30 3.58 1.28 6.22 13.3 86.7 
#60 2.36 3.08 0.72 6.94 14.7 85.3 
#lOO 2.31 4.52 2.21 9.15 19.2 80.8 
#ZOO 2.31 5.27 2.96 12.11 25.1 74.9 

Data entered by: DLS Date: 10/06/99 
Data checked by: 5;"1 Date:/+&w 
FileName: SOHOO590 ADVANCED TERRA TESTING, INC. 

..- 

ii 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 
i/ 

BORING NO. MISS-TPSSSREUPO-00590 SAMPLED 8-31-99 
DEPTH 2.0-8-O' DATE TESTED 9-24-99 AH 
SAXPLE NO. C TIME MISS-00590, 1430 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Maywood Superfund Site: Projf 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 24.4 
Sp. Cr. of Soil 2.56 Temp. Coef. K 0.01332 

'Value of "alpha" 1.02 Wt. Dry Sample "W" 49.919 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.0 
Meniscus Corr'n -1.0 

‘v 

T 
Elapsed Hydrometer Reading 0 Effective Grain 

Time Original Corrected Total Depth Diameter 
(mi.N "R" lOORa/W Sample L (mm) 

0.0 mm -- 
0.5 42.00 36.00 
1.0 40.50 34.50 
2.0 37.25 31.25 
5.0 34.50 28.50 

15.0 28.00 22.00 
30.0 21.25 15.25 
60.0 16.25 10.25 

120.0 12.50 6.50 
250.0 9.50 3.50 

1458.0 6.25 0.25 

Grain Diameter = K*(SQRT(L/T)) 

73.4 
70.4 
63.7 
58.1 
44.9 
31.1 
20.9 
13.3 

7.1 
0.5 

mm 

73.4 
70.4 
63.7 
58.1 
44.9 
31.1 
20.9 
13.3 

7.1 
0.5 

9.40 0.0578 
9.65 0.0414 

10.18 0.0300 
10.63 0.0194 
11.70 0.0118 
12.81 0.0087 
13.63 0.0063 
14.24 0.0046 
14.73 0.0032 
15.27 0.0014 

Data entered by: DLS Date: 10/06/99 
b Data checked by: ~8 Date: /o-&99 

FileName:SOH00590 ADVANCED TERRA TESTING, INC. 





MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP3SSREUP2-00610 SAMPLED 8-31-99 KG/BX 
DEPTH 2.0-8.0' DATE TESTED 10-13-99 DPM 
SAMPLE NO. & TINE MISS-00610, 1430 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g) 78.08 
Wt. Dry Soil & Pan (g) 67.86 
Wt. Lost Moisture (9) 10.22 
Wt. of Pan Only (9) 3.67 
Wt. of Dry Soil (9.) 64.19 
Moisture Content % 15.9 

Wt. Hydrom. Sample Wet (g) 66.87 Calc. Wt. "W" (g) 59.91 
Wt. Hydrom. Sample Dry (g) 57.68 Calc. Mass + f8 2.23 

Sieve 
Number 
(Size) 

Pan Indiv. Indiv. 
Weight Wt. + Pan Wt. 

(Lr) (c7) Retain. 
wt. 

Retain. 

CUm. % 
% Finer 

Retain. By wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2" 0.00 0.00 0.00 0.00 0.0 100.0 

314" 0.00 0.00 0.00 0.00 0.0 100.0 
318" 0.00 4.33 4.33 4.33 0.6 99.4 

P4 0.00 9.54 9.54 13.87 2.0 98.0 
P8 0.00 11.60 11.60 25.47 3.7 96.3 

t16 3.64 4.68 1.04 1.04 5.5 94.5 
f30 3.91 6.22 2.31 3.35 9.3 90.7 
Y40 3.67 5.32 1.65 5.00 12.1 87.9 
P50 3.78 5.36 1.58 6.58 14.7 85.3 
#60 3.71 4.60 0.89 7.47 16.2 83.8 
#loo 3.68 6.38 2.70 10.17 20.7 79.3 
#200 3.69 7.11 3.42 13.59 26.4 73.6 

Wt. Total Sample 
Wet (9) 

Weight of + #8 
Before Washing (g) 
Weight of + Y8 
After Washing (g) 
Weight of - #8 

Wet (9) 
Weight of - #8 

Dry (g) 
Wt. Total Sample 

Dry (9) 

790.21 

29.82 

25.47 

760.39 

659.71~‘ 

685.18 

Data entered by: DLS 
b Data checked by: w 

FileName: SOH00610 ADVANCED TERRA TESTING, INC. 



HYDROKETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP3SSREUP2-00610 SAEIPLED 8-31-99 KG/BM 
DEPTH 2.0-8.0' DATE TESTED 10-13-99 DPM 
SAMPLE NO. & TIME MISS-00610, 1430 WASH SIEVE Yes 

DRY SIEVE NO 
P SOIL DESCR. FUSRAP Maywood Superfund Site; ProjX 085750303 

Hydrometer # ASTM 152 H 
Sp. Gr. of Soil 2.58 
Value of "alpha" 1.01 
Deflocculant Sodium Hexametaphosphate 
Defloc. Corr'n 4.8 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % 

Time Original Corrected Total 
(min) "R" lOORa/W Sample 

0.0 -- 
0.5 49.00 
1.0 47.00 
2.0 43.50 
5.0 38.50 

15.0 31.75 
30.0 23.25 
60.0 16.25 

120.0 10.00 
250.0 6.00 

43.25 
41.25 
37.75 
32.75 
26.00 
17.50 
10.50 

4.25 
0.25 

-- -- -- 
73.2 73.2 8.25 
69.8 69.8 8.58 
63.9 63.9 9.16 
55.4 55.4 9.98 
44.0 44.0 11.08 
29.6 29.6 12.48 
17.8 17.8 13.63 

7.2 7.2 14.65 
0.4 0.4 15.31 

Temp., Deg. C 22.7 
Temp. Coef. X 0.01350 
Wt. Dry Sample "W" 59.909 
% of Total Sample 100.0 

Effective Grain 
Depth Diameter 

L (mm) 

-- 

0.0549 
0.0396 
0.0289 
0.0191 
0.0116 
0.0087 
0.0064 
0.0047 
0.0033 

Note: 24 hr. reading not reported because all the material already 
settled out of suspension. 

Grain Diameter = K*(SQRT(L/T)) 

- 

Data entered by: DLS 
Data checked by: w 
FileName:SOH00610 

,,j,11;/ol/99 

ADVANCED TERRA TESTING, INC. 
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HECBANX!AL ANALYSIS - SIEVE TEST DATA 
ASTH D 422 

CLIENT Stone & Webster JOE NO. 2162-07 

BORING NO. 
DEPTH 
SAMPLE NO. & TIRE 

SOIL DESCR. 

MISS-TP3SSSULCO-00540 SAMPLED 8-31-99 
9.0-10.0' DATE TESTED 9-25-99 AH 
MISS-00540, 1345 WASH SIEVE Yes 

DRY SIEVE NO 
FUSRAP Haywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL NO 

Wt. Total Sample 
wet (g) 

Weight of + #8 
Before Washing (g) 
Weight of + #8 
After Washing (g) 
Weight of - 18 

Wet (g) 
Weight of - 58 

Dry (g) 
Wt. Total Sample 

Dry (9) 

Wt. Wet Soil & Pan (g) 106.50 
wt. Dry soil 6 Pan (g) 106.06 
Wt. Lost Moisture (CT) 0.44 
Wt. of Pan Only (g) 3.78 
Wt. of Dry Soil (g) 102.28 
Moisture Content % 0.4 

Wt. Hydrom. Sample Wet (g) 57.30 talc. Wt. "W" (g) 57.70 
Wt. Hydrom. Sample Dry (g) 57.05 Calc. Mass + if8 0.64 

Sieve 
Number 
(Size) 

Pall Indiv. Indiv. 
Weight Wt. + Pan Wt. 

(g) (cl) Retain. 

cum. cum. % 
wt. % Finer 

Retain. Retain. By wt. 

3" 
1 l/2" 

314" 
3/8" 

#4 
f8 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.97 
6.06 

0.00 
0.00 
0.00 
0.00 
0.97 
6.06 

0.00 0.0 
0.00 0.0 
0.00 0.0 
0.00 0.0 
0.97 0.2 
7.03 1.1 

100.0 
100.0 
100.0 
100.0 

99.8 
98.9 

116 3.91 5.01 1.10 1.10 3.0 97.0 
530 3.78 5.15 1.37 2.47 5.4 94.6 
#40 3.70 4.92 1.22 3.69 7.5 92.5 
#50 3.91 5.76 1.85 5.54 10.7 89.3 
160 3.80 5.45 1.65 7.19 13.6 86.4 
#lOO 3.74: 17.39 13.65 20.84 37.2 62.8 
#ZOO 3.64 25.46 21.82 42.66 75.1 24.9 

632.06 

10.48 

7.03 

621.58 

622.35 

629.38 

Data entered by: DLS Date: 10/06/99 
Data checked by: -6 Date: /o-&-f9 
FileName: SOHOO540 ADVANCED TERRA TESTING, INC. 



HYDROMETER mursI.5 - SEDIXENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 
- 

BORING NO. MISS-TP3SSSZLGO-00540 SAMPLED 8-31-99 
DEPTH 9.0-10.0' DATE TESTED 9-25-99 AH 
SAMPLE NO. & TIME HISS-00540, 1345 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Projf 085750303 

Hydrometer- # ASTM 152 H Temp., Deg. C 24.1 
SP- Gr. of Soil 2.67 Temp. Coef. I( 0.01292 
Value of "alpha" 1.00 Wt. Dry Sample "W" 57.698 
Deflocculant Sodium Bexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.0 
Meniscus Corr’n -1.0 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
% Effective Grain 

Total Depth Diameter 
(min) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1447.0 

-- 
14.00 
10.50 
10.00 

9.00 
8.75 
8.25 
8.00 
7.75 
7.75 
7.00 

"R" lOORa/W Sample 

-- mm em -- -- 
8.00 13.8 13.8 13.99 0.0683 
4.50 7.8 7.8 14.57 0.0493 
4.00 6.9 6.9 14.65 0.0350 
3.00 5.2 5.2 14.81 0.0222 
2.75 4.7 4.7 14.86 0.0129 
2.25 3.9 3.9 14.94 0.0091 
2.00 3.5 3.5 14.98 0.0065 
1.75 3.0 3.0 15.02 0.0046 
1.75 3.0 3.0 15.02 0.0032 
1.00 1.7 1.7 15.14 0.0013 

Grain Diameter = K*(SQRT(L/T)) 

L (mm) 

Data entered by: DLS Date: 10/06/99 

u Data checked by: SR Date:,o-t-79 
FileName:SOIi00540 ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

L CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP3SSTRLOO-00570 SAMPLED 8-31-99 I(G/%M 
DEPTH 9.0-10.0' DATE TESTED 10-S-99 DPM 
SAMPLE NO. & TIME MISS-00570, 1335 WAS% SIEVE Ye0 

DRY SIEVE No 
SOIL DESCR. FUSRAP Xaywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEV% ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g) 45.12 
wt. Dry Soil 6 Pan (g) 44.78 
wt. Lost Moisture (4) 0.34 
Wt. of Pan Only (9) 3.83 
wt. of Dry Soil (g) 40.9s 
Moisture Content % 0.8 

‘L-i 

Wt. Hydrom. Sample Wet (g) 55.19 Calc. Wt. "W" (g) 57.23 
Wt. Hydrom. Sample Dry (g) 54.73 Calc. Mass + P8 2.50 

Sieve Pan Indiv. Indiv. CUIS. 
Number Weight Wt. + Pan wt . . wt. 
(Size) 

3" 
1 l/2" 

314" 
3/am 

#4 
#8 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

P16 2.31 3.93 1.62 1.62 7.2 92.8 
Y30 2.34 5.71 3.43 5.05 13.2 86.8 
x40 2.34 5.76 3.42 8.47 19.2 80.8 
#SO 2.35 7.03 4.68 13.15 21.3 72.7 
Y60 2.30 5.78 3.48 16.63 33.4 66.6 
#loo 2.36 14.96 12.60 29.23 55.4 44.6 
#200 2.35 12.78 10.43 39.66 73.7 26.3 

L Data entered by: DLS 
Data checked by: i&Z- 
FileName: SO%00570 

(9) Retain. Retain. 

Cum. % 
% Finer 

Retain. By wt. 

0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.0 100.0 
2.17 2.11 2.17 0.2 99.8 

17.03 17.03 19.20 2.0 98.0 
23.62 23.62 42.82 4.4 95.6 

Wt. Total Sample 
wet (9) 987.33 

Weight of + #8 
Before Washing (g) 67.86 
Weight of + #8 
After Washing (g) 42.82 
Weight of - #8 

Wet (9) 919.47 
Weight of - f8 

Dry (9) 936.73 -- 
Wt. Total Sample 

Dry (9) 979.55 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIXENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP3SSTRLOO-00570 SAXPLED 8-31-99 KG/%X 
DEPTH 9.0-10.0' DATE TESTED lo-S-99 DPX 
SAMPLE NO. & TIXE MISS-00570, 1335 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP May-wood Superfund Site; Proj# 085750303 

Hydrometer # ASTX 152 H Temp., Deg. C 22.9 
Sp. Gr. of Soil 2.71 Temp. Coef. K 0.0129s 
value of "alpha" 0.99 Wt. Dry Sample "W" 57.233 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.5 
Meniscus Corr 'n -1.0 

T 
Elapsed Hydrometer Reading 

Time Oriainal Corrected 
% Effective Grain 

Total Depth Diameter 
(min) “R” 100RajW Sample i (mm) 

0.0 -- -- 
0.5 19.00 12.50 
1.0 17.00 10.50 
2.0 15.25 8.75 
5.0 14.00 7.50 

15.0 11.2s 4.75 
30.0 10.50 4.00 
60.0 9.75 3.25 

120.0 9.25 2.75 
255.0 8.25 1.75 

1440.0 8.00 1.50 

Grain Diameter = K*(SQRT(L/T)) 

-- -- -- 
21.6 21.6 13.17 
18.1 18.1 13.50 
15.1 15.1 13.79 
12.9 12.9 13.99 

8.2 8.2 14.4s 
6.9 6.9 14.57 
5.6 5.6 14.69 
4.7 4.7 14.77 
3.0 3.0 14.94 
2.6 2.6 14.98 

-- 

0.0665 
0.0476 
0.0340 
0.0217 
0.0127 
0.0090 
0.0064 
0.004s 
0.0031 
0.0013 

Data entered by: DLS 'Date: 10/28/99 
Data checked by: Date: 
FileName:SOH00570 ADVANCED TERRA TESTING, INC. 

-. 
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WECHANICAC ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone ti Webster JO% NO. 2162-07 ii 

BORING NO. 
DEPTH 
SAXPLE NO. & TIM% 

SOIL DESCR. 

XISS-TP3SSR%LOO-00600 SAXPLED 8-31-99 RG/%X 
9.0-10.0' DATE TESTED 9-28-99 RV 
MISS-00600, 1355 WASH SIEVE Yes 

DRY SIEVS No 
FUSRAP Maywood Superfund Site; Proj# 085750303 

MOISTIJR% DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL NO 

Wt. Total Sample 
Wet (g) 1204.29 

Weight of + PS 
Before Washing (g) 27.33 
Weight of + #8 
After Washing (g) 20.54 
Weight of - #% 

Wet (g) 1176.96 
Weight of - #8 

Dry (g) 1175.80 
Wt. Total Sample 

Dry (g) 1196.34 

Wt. Wet Soil & Pan (g) 110.93 
Wt. Dry Soil & Pan (g) 110.21 
Wt. Lost Xoisture (g) 0.72 
wt. of Pan Only (9) 3.7s 
Wt. of Dry Soil (9) 106.46 
Moisture Content % 0.7 

Wt. Hydrom. Sample Wet (g) 55.71 Calc. Wt. "W" (g) 56.30 
Wt. Hydrom. Sample Dry (g) 55.33 Calc. Mass + YE 0.97 

Sieve 
Number 
(Size) 

Pan Indiv. Indiv. 
Weight wt. + pan wt. 

(9) (9) Retain. 

3" 0.00 0.00 0.00 
1 l/2" 0.00 0.00 0.00 

3/4" 0.00 0.00 0.00 
3/E" 0.00 3.80 3.80 

54 0.00 5.18 5.18 
#8 0.00 11.56 11.56 

cum. curl. 
wt. 0 

Retain. Retain. 

0.00 0.0 
0.00 0.0 
0.00 0.0 
3.80 0.3 
8.98 0.8 

20.54 1.7 

% 
Finer 

By wt. 

100.0 
100.0 
100.0 

99.7 
99.2 
98.3 

116 2.37 3.52 1.15 1.15 3.8 96.2 
c30 2.29 5.17 2.88 4.03 8.9 91.1 
140 2.34 5.74 3.40 7.43 14.9 85.1 
#SO 2.31 7.14 4.83 12.26 23.5 76.5 
160 2.36 5.72 3.36 15.62 29.5 70.5 
#lOO 2.30 13.31 11.01 26.63 49.0 51.0 
#200 2.39 13.32 10.93 37.56 68.4 31.6 

Data entered by: DLS Date: 10/06/99 
Data checked by: Sfl Date: /o-d-p9 
FileName: SOHOO600 ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 
u 

BORING NO. MfSS-TP3SSRRLOO-00600 SARPLRD 8-31-99 KG/R&( 
DEPTH 9.0-10-O' DATE TESTED 9-28-99 RV 
SAMPLE NO. & TIME MISS-00600, 1355 WASH SIEVE Yea 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Waywood Superfund Site; Projt 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 22.9 
Sp. Gr. of Soil 2.72 Temp. Coef. K 0.01291 
'Value of "alpha" 0.99 Wt. Dry Sample *W‘ 56.298 
Deflocculant Sodium Hexametaphosphate 0 of Total Sample 100.0 
Defloc. Corr'n 3.3 
Meniscue Conran -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
@in) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1509.0 

-- 
-- -- -- -- 

18.50 14.25 25.0 25.0 
16.00 11.75 20.6 20.6 
14.25 10.00 17.5 17.5 
13.25 9.00 15.8 15.8 
12.25 8.00 14.0 14.0 
11.00 6.75 11.8 11.8 
11.00 6.75 11.8 11.8 

9.25 5.00 8.8 8.8 
9.25 5.00 8.8 8.8 

'R" lOORa/W Sample 

Grain Diameter = K*(SQRT(L/T)) 

L 

-- 

13.26 
13.67 
13.95 
14.12 
14.28 
14.49 
14.49 
14.77 
14.77 

(ml 

-- 
-.. 

0.0470 
0.0338 
0.0216 
0.0125 
0.0089 
0.0063 
0.0045 
0.0031 
0.0013 

Data entered by: DLS Date: 10/06/99 

ii Data checked by: 5~ Date:/&-1-99 
FileName:SOH00600 ADVANCED TERRA TESTING, INC. 
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FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
‘Final Pilot Demonstration Work Plan - Volume 5: Results of Engineering Test Pits Program at MISS - Appendix C 

TEST PIT 4 

ENGINEERING TEST PITS AT MISS 
GEOTECHNICALDATARESULTS 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

Appendix C - Geotechnical Data Results STONE & WEBSTER A 
6/30/00 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP4SSSUOVO-00710 
,' 

SAMPLED 9.:i-99 KG/BM 
DEPTH 1.0' DATE TESTED 9-24-99 DPM 
SAMPLE NO. & TIME MISS-00710, 1330 WASH SIEVE Ye8 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g) 45.56 
Wt. Dry Soil & Pan (g) 42.97 
Wt. Lost Moisture (9) 2.59 
Wt. of Pan Only (g) 3.80 
Wt. of Dry Soil (9) 39.17 
Moisture Content % 6.6 

Wt. Total Sample 
wet (s) 1646.79 

Weight of + f8 
Before Washing (g) 158.67 
Weight of + f8 
After Washing (g) 151.09 
Weight of - P8 

wet (9) 1488.12 
Weight of - #8 

Dry (9) 1402.94 
Wt. Total Sample 

Dry (9) 1554.03 

wt. Hydrom. Sample Wet (g) 56.66 Calc. Wt. "W" (g) 58.87 
Wt. Hydrom. Sample Dry (g) 53.14 Calc. Mass + #8 5.72 

Sieve 
Number 
(Size) 

3" 
1 l/2" 

314" 
3/8" 

#4 
P8 

f16 
Y30 
540 
#SO 
Y60 
#loo 
1200 

Pan Indiv. Indiv. 
Weight Wt. + Pan Wt. 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.99 
1.02 
0.99 
1.02 
1.00 
1.01 
1.02 

(9) Retain. 

0.00 0.00 0.00 0.0 100.0 
0.00 0.00 0.00 0.0 100.0 

45.10 45.10 45.10 2.9 97.1 
59.67 59.67 104.77 6.7 93.3 
18.83 18.83 123.60 8.0 92.0 
27.49 27.49 151.09 9.7 90.3 

1.53 0.54 0.54 10.6 89.4 
1.79 0.77 1.31 11.9 88.1 
1.79 0.80 2.11 13.3 86.7 
2.03 1.01 3.12 15.0 85.0 
1.56 0.56 3.68 16.0 84.0 
3.34 2.33 6.01 19.9 80.1 
4.42 3.40 9.41 25.7 74.3 

wt. 
Retain. 

L 
Data entered by: DLS Date: 10/13/99 
Data checked by: c(c. Date: 
FileName: SOHOO710 

/e/11/94 

Cum. 8 
% Finer 

Retain. By Wt. 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 
,' :, : 

BORING NO. HISS-TP4SSSUOVO-00710 SAUPLED 9-l-99 KG/BM 
DEPTH 1.0' DATE'TESTED 9-24-99 DPM 
SAMPLE NO. & TIME MISS-00710, 1330 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. PUSPAP Raywood Superfund Site; Projf 085750303 

Hydrometer t ASTM 152 H Temp., Deg. C 19.8 
Sp. Gr. of Soil 2.72 Temp. COef. K 0.01340 
Value of "alpha" 0.99 Wt. Dry Sample "W" 58.868 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr’n 5.8 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) "R" lOORa/W Sample L (mm) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 

-- -- 
49.00 42.25 
45.00 38.25 
42.25 35.50 
30.50 23.75 
10.00 3.25 

7.50 0.75 
6.75 0.00 

-- 
70.8 
64.1 
59.5 
39.8 

5.4 
1.3 
0.0 

70.8 8.25 0.0385 
64.1 8.91 0.0283 
59.5 9.36 0.0183 
39.8 11.29 0.0116 

5.4 14.65 0.0094 
1.3 15.06 0.0067 
0.0 15.18 0.0048 

-- 
-- 

Notes: The 30 second reading was not reported, because it was not accurate 
because the sample had too,much foam. 
Test was terminated at the 120 minute reading. 

Grain Diameter = X*(SQRT(L/T)) 

Data entered by: DLS Date: 10/13/99 
Data checked by: UC 
FileName:SOHOO710 

Date: ,4//~/9? 
ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster SOB NO. 2162-07 L-l 

BORING NO. 
DEPTH 
SAMPLE NO. & TIME 

SOIL DESCR. 

HISS-TP4SSTROVO-00740 SAHPLED 9-l-99 KG/BH 
1.0' DATE TESTED 9-24-99 DPM 
MISS-00740, 1355 WASH SIEVE Yes 

DRY SIEVE NO 
FDSRAP Maywood Superfund Site; ProjP 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC 

NATURAL 

Yea 

NO 

Wt. Total Sample 
Wet (g) 1285 -96 

Weight of + #8 
Before Washing (g) 175.01 
Weight of + Y8 
After Washing (g) 170.90 
Weight of - f8 

Wet (9) 1110.95 
Weight of - #8 

Dry (41 1056.26- 
Wt. Total Sample 

Dry (9) 1227.16 

Wt. Wet Soil & Pan (g) 48.62 
wt. Dry Soil & Pan (g) 46.25 
wt. Lost Moisture (57) 2.37 
Wt. of Pan Only (9) 3.68 
wt. of Dry Soil (4) 42.57 
Moisture Content % 5.6 

Wt. Hydrom. Sample Wet (g) 55.55 Calc. Wt. "W" (g) 61.14 
Wt. Hydrom. Sample Dry (g) 52.62 Calc. Mass + Y8 8.51 

Sieve 
Number 
(Size) 

Pan Indiv. Indiv. 
Weight Wt. + Pan Wt. 

Retain. 

Cum. CULlI. % 
wt. % Finer 

Retain. Retain. By Wt. 

3" 
1 l/2" 

3/4" 
3/8" 

Y4 
#8 

(g) (9) 

0.00 0.00 
0.00 0.00 
0.00 19.25 
0.00 58.92 
0.00 43.53 
0.00 49.20 

0.00 0.00 0.0 100.0 
0.00 0.00 0.0 100.0 

19.25 19.25 1.6 98.4 
58.92 78.17 6.4 93.6 
43.53 121.70 9.9 90.1 
49.20 170.90 13.9 86.1 

Y16 3.84 5.68 1.84 1.84 16.9 83.1 
#30 3.75 5.47 1.72 3.56 19.7 80.3 
#45 3.84 5.20 1.36 4.92 22.0 78.0 
Y50 3.79 5.29 1.50 6.42 24.4 75.6 
f60 3.85 4.55 0.70 7.12 25.6 74.4 
#loo 3.67 5.94 2.27 9.39 29.3 70.7 
P200 3.81 6.63 2.82 12.21 33.9 66.1 

Data entered by: DLS Date: 1/01/99 
Data checked by: w Date: Hiq 
FileName: SOB00740 --l-b-- ADVANCED TERRA TESTING, INC. 

d 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone Si Webster JOB NO. 2162-07 

BORING NO. HISS-TP4SSTROVO-00740 SAMPLED 9-l-99 KG/EM 
DEPTH 1.0' DATE TESTED 9-24-99 DPM 
SAMPLE NO. & TIME HISS-00740, 1355 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Projf 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 19.7 
Sp. Gr. of Soil 2.80 Temp. Coef. K 0.01311 
Value of "alpha" 0.97 wt. Dry Sample "W" 61.139 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.8 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) "R" lOORa/W Sample L (mm) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1433.0 

-- 
47.00 
45.00 
41.00 
34.50 
30.00 
25.00 
20.50 
16.50 
12.00 

40.25 63.9 63.9 8.58 0.0384 
38.25 60.7 60.7 8.91 0.0277 
34.25 54.3 54.3 9.57 0.0181 
27.75 44.0 44.0 10.63 0.0110 
23.25 36.9 36.9 11.37 0.0081 
18.25 29.0 29.0 12.19 0.0059 
13.75 21.8 21.8 12.93 0.0043 

9.75 15.5 15.5 13.58 0.0031 
5.25 8.3 8.3 14.32 0.0013 

-- -- 

Note: The 30 second reading was omitted because there was 
to much foam to get an valid reading. 

Grain Diameter = K*(SQRT(L/T)) 

- 

Data entered by: DLS 
Data checked by: @- 
FileName:SOH00740 

Date: 
Date: [[j,/~'01'9g 

A~JVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT 'Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP4SSREVOVO-00770 SAMPLED " gfi-99 KG/B&l 
DEPTH 1.0' DATE TESTED 9-24-99 DPM 
SAMPLE NO. 8 TIME MISS-00770, I.435 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; ProjP 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 8 Pan (g) 50.50 
Wt. Dry Soil & Pan (g) 48.07 
Wt. Lost Moisture (9) 2.43 
Wt. of Pan Only (9) 3.83 
Wt. of Dry Soil (9) 44.24 
Moisture Content % 5.5 

wt. Hydrom. Sample Wet (g) 55.73 Calc. Wt. "W" (g) 60.59 
Wt. Hydrom. Sample Dry (g) 52.83 Calc. Mass + 88 7.76 

Sieve 
Number 
(Size) 

Pan Indiv. Indiv. 
Weight Wt. + Pan Wt. 

(9) (S) Retain. 

Cum. 
wt. 

Retain. 

3 " 0.00 0.00 0.00 0.00 
1 l/2" 0.00 0.00 0.00 0.00 

3/4" 0.00 0.00 0.00 0.00 
3/8" 0.00 46.91 46.91 46.91 

14 0.00 21.08 21.08 67.99 
18 0.00 28.51 28.51 96.50 

Y16 1.01 3.65 2.64 2.64 17.2 82.8 
#30 1.01 3.95 2.94 5.58 22.0 78.0 
Y40 1.01 3.54 2.53 8.11 26.2 73.8 
P50 1.02 3.88 2.86 10.97 30.9 69.1 
#60 1.01 2.41 1.40 12.37' 33.2 66.8 
#loo 0.98 4.85 3.87 16.24 39.6 60.4 
#200 1.03 4.50 3.55 19.79 45.5 54.5 

Wt. Total Sample 
wet (57) 

Weight of + #8 
Before Washing (g) 

(9) 
Weight of + f8 
After Washing 
Weight of - 18 

Wet 
Weight of - 58 

==Y 

(g) 

(ST) 
Wt. Total Sample 

Dry (9) 

Cum. % 
% Finer 

Retain. By wt. 

0.0 100.0 
0.0 100.0 
0.0 100.0 
6.2 93.8 
9.0 91.0 

12.8 87.2 

789.47 

99.42 

96.50 

690.05 

656.89 

753.39 

Data entered by: DLS Date: 10/13/99 
Data checked by: - 
FileName: SOHOO770 

Date: fy//r/+q 
ADVANCED TERRA TESTING, INC. 



- - 

HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone 8 Webster JOB NO. 2162-07 
,' *r : 

BORING NO. MISS-TP4SSREVOVO-00770 SAMPLED 9-l-99 KG/EN 
DEPTH 1.0' DATE TESTED 9-24-99 DPM 
SAMPLE NO. & TIME MISS-00770, 1435 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 19.9 
sp. Gr. of Soil 2.59 Temp. Coef. X 0.01393 
Value of "alpha" 1.01 Wt. Dry Sample "W" 60.591 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.8 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
% Effective Grain 

Total Depth Diameter 
(min) "R" lOORa/W Sample L (mm) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
6C.O 

120.0 
250.0 

1423.0 

-- 
-- -- 

38.00 31.25 
36.00 29.25 
31.50 24.75 
26.00 19.25 
21.00 14.25 
15.50 8.75 
12.50 5.7s 
10.00 3.25 

7.50 0.75 

-- 
-- -- 

52.2 52.2 
48.9 48.9 
41.3 41.3 
32.2 32.2 
23.8 23.8 
14.6 14.6 

9.6 9.6 
5.4 5.4 
1.3 1.3 

-- -- 
10.06 0.0442 
10.39 0.0317 
11.12 0.0208 
12.03 0.0125 
12.85 0.0091 
13.75 0.0067 
14.24 0.0040 
14.65 0.0034 
15.06 0.0014 

-- 

Note: The 30 second reading was not reported, because it was not accurate 
because the sample had too much foam. 

Grain Diameter = K*(SQRT(L/T)) 

d 

Data entered by: DLS Date: 10/13/99 
Data checked by: & Date: 
FileName:SOH00770 

(o/'&/f4 
ADVANCED TERRA TESTING, INC. 
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.~ ~~~~~ 
02/19/2008 22: 24 363-232-1579 ADVANCED TERRA TESTG rcH;lt tn/ 10 

MECBANICAL ANALYSIS - SIEVE TEST DATA 
ABTX D 422 

CLIENT stone h Webster JOB uo. 2X2-07 

BORING NO. MISS-TP4SSStJUPO-00720 SAMPLED 9-l-99 lcG/BH 
DEPTH 2.0-3-O' DATE TESTED 10-13-99 DPM 
SAMPLE NO. & TIXE HISS-00720, 1345 WASHSIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. PUSRAP Napmod Superfund Site: Prcjf 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

mmJRAL NO 

Wt. Wet Soil a Pan (g) 66.12 
Wt. Dry Soil & Pan (g) 64.84 
Wt. Loet Woiature (9) 1.28 
wt. Of Pan only (9) 3.68 
Wt. of Dry Soil Ig) 61.16 
noieture content % 2.1 

Wt. Bydrm. Sample Wet (g) 78.08 oak. wt. “W” (Q) 102.03 
Wt. Hydr~m. Sample Dry (g) 76.48 Cab. Mass + #8 25.55 

I 
Sieve 
Number 
(she) 

Pan rndiv. Indiv. 
Weight i?t. + Pan Wt. 

(9) ts) Retain. 

oum. culn. 
wt. % 

Retain. Retain. 

% 
Finer 

By Wt. 

3" 0.00 0.00 0.00 0.00’ 0.0 100.0 
1 l/2" 0.00 118.54 118.64 118.54 4.6 95.4 

314" 0.00 208.56 208.56 327.10 12.6 87.4 
318" 0.00 158.86 158.86 485.96 18.8 81.2 

c4 0.00 91.10 91.10 577.06 22.3 77.7 
X8 0.00 70.54 70.54 647.60 25.0 75.0 

#16 3.66 6.69 3.21 3.21 28.2 71.8 
#JO 3.68 7.61 3.93 7.14 32.0 68.0 
540 3.71 6.22 4.50 11.64 36.4 63.6 
#SO 3.93 10.06 6.13 17.77 42.5 57.5 
#60 3.72 7.19 3.47 21.24 45.9 54.1 
#lOO 3.7-I 15.70 11.93 33.17 57.5 42.5 
a00 3.79 14.66 10.87 44.04 68.2 31.8 

Wt- Total Sample 
wet (9) 

Weight of + #8 
Before Washing (g) 
Weight of + #8 
After Washing (g) 
Weight of - #8 

wet (41 
Weight of - P8 

Dry (9) 
Wt. Total Sample 

Dry ts) 

2626.94 

655.36 

647.60 

1971.58 

1938.76 

2686.36 

Data entered by: DLB Dater 10/25/99 I I Data checked by: C+L Date: 
EVJ.eNama: BOEOO720 

10/hcj/:/9Q 
hDvAuc8D TERRA !rusTruG, INC. 

NOV-03-99 14:53 WED TEL1303 232 1579 IDENw?oNtlENTQL PQGE: 005 R=99% 
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02/l 912000 22: 24 303-232-1579 uuvw ,tm-%w 1c3,u en- I-.-- 

RXDROMETBR ANALYSIS - SEDXMEMTATION DATA 

CLIENT stone & Webster JOB 190. 2162-07 

Baitma NO. MISS-lTJ4SSSWPO-00720 9-l-99 KG/BH 
DBPTE 2.0-3.0’ DATE TESTED 10-13-99 DPM 
SAX!XE NO. &i TIMB MISS-00720, 1345 wA8H STEVE Yee 

DRY SIEVB NO 
SOIL DESCR. FOSHAP Xaywcad Superfund Site; Projt 085750303 

aydrcmetex # A8TW 152 X TGSUp.. Deg. C 22.5 
sp. ox. of soil 2.69 Temp. Coef. K 0.01309 
Value of "alpha 0.99 H+. Dry Sample "W" 102.028 
Deflocculant Sodium aexametaphosphate rb of Total Sample 100.0 
Defloc. Corr'n 4.8 
Xeniecuo ccxr-n -1.0 

L 

T 
Elapsed hydrometer Reading % Effective Grain 

Time original corrected Tctaf DepUr Diameter 
(&I "R" lOORa/n sample L 04 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1579.0 

-- 
-- 

32.00 
29.00 
25.00 
19.00 
16.00 
13.00 
10.00 

8.00 
7.00 

-- 
26.25 
23.25 
19.25 
13.25 
10.25 

7.25 
4.25 
2.25 
1.25 

25.5 
22.6 
18.7 
12.9 
10.0 

7’. 0 
4.1 
2.2 
1.2 

-- -- 
25.5 11.04 
22.6 11.53 
18.7 12.19 
12-9 13.17 
10.0 13.67 

7.0 14.16 
4.1 14.65 
2.2 14.98 
1.2 15.14 

-- 
-- 

0.0435 
0.0314 
0.0204 
0.0123 
0.0088 
0.0064 
0.0046 
0.0032 
0.0013 

Grain Diameter - K*(SQRT(L/T)) 

Data entered by: DLS Datet 10/25/99 
Data checked by: Date: 
13.1eriame:80800720 -csn TgRRA Tsm!IHO, IrK% 

NW-03-99 14:53 kIED TEL1303 232 1579 ID3ElWIRONMMTFIL P&E:006 R=EJ% 
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02/19/2000 22: 24 303-232-1579 ADVANCED TERRA TESTG PAGE 02/10 

NBCKANICAL ANALYSIS - sIBVB TEST DATA 
ASTM II 422 

b 
CLIRNT Stone & Webster JOB NO. 2162-07 

BORXNG NO. Mss-TP4ssTmJP0-0750 s2utPLm 9-l-99 Kc/RN 
DEPTH 3.0-6.0’ DATETEs%'ED 10-13-99 DPM 
siNPI& NO. h TINB MISS-00750, 1400 WASN SIEVE Yes 

DRX STEVE NO 
SOIL DEW%. FUSRAP Maywoccl Superfund Sitei Proj# 085750303 

NOIKl’URE DATA 

RYGROSCOPIC 

NAToRAL 

Y9fi 

NO 

wt. wet soil s Pan (g) 106.41 
Ut.DrySoil& Pan (g) 104.12 
wt. Lost Moisture (9) 1.29 
wt.Of Panonly (9) 3.85 
Wt.ofDrySoi.1 (9) 100.27 
Noisture content a l-3 

'La 
Wt. Kydmm. Sample wet (g) 85.66 
Wt. t&d~~m. Sarap2e Dry (g) 84.57 

Sfeve 
number 
(Size) 

Pan 1ndi-f. Idiv. Cum. cum. % 
WElight wt. + Pan wt. wt. 0 FiIXX 

(4) (9) Retain. Retkin. Retain- By Wt. 

3” O-00 1118.25 1118.25 1118.25 12.9 87.1 
1 l/2" 0.00 0.00 0.00 1118.25 12.9 87.1 

3/a* 0.00 213.98 213.98 1332.23 15.3 84.7 
318” 0.00 118.00 118.00 1450.23 16.7 83.3 

#4 0.00 56.20 86.20. 1506.43 17.3 82.7 
#8 0.00 54.85 54.85 1561.28 17.9 82.1 

X16 3.82 5.22 1.40 1.40 19.3 80.7 
#JO 3.80 8.45 4.65 6.05 23.8 76.2 
$40 3.80 8-48 4.68 10.73 28.4 71.6 
X50 3.77 10.67 6.90 17.63 35.1 64.9 
160 3.69 8.26 4.57 22.20 39.5 60.5 
Cl00 3.81 37.03 13.22 35.42 52.3 47-7 
#ZOO 3.81 14.13 10.32 45.74 62.3 37.7 

wA8K SIEVE AWALYSIS 

Wt. Total maple 
wet '(CT) 8792.67 

weight of + #B 
Before Washing (g) 1688.03 
weight of + #8 
After Washing (g) 1561-28 
Weight of - E8 

wet W 7104.64 
Weight of - #8 

Dry (9) 7139.54 -- 
wt. Total sample 

Dm (9) 8700.82 

talc. wt. “19’ (g) 103.06 
C!a.lc. Xass + #8 18.49 

b Data entered by: DLS Date: 10/27/99 
Data checked by: @&- D&e: 
Filalbme* soK00750 

li$q\QQ 
ADvA?3cJm TERRA TNSTINO, INC. 

NOW-03-99 14:49 ME0 TEL33032321573 ID~ENUIRDNMENTRL PAGE:W2 R=99k 



02/19/2000 22:24 303-232-1579 ADVANCED TERRA TESTG Pfxik EvIU 

HYDROKETER AKALYSIS - SEDIHEHTAl'IOti DATA 

CLXSNT Stone & Webster JOS NO. 2162-07 

BORING NO. MISS-TP4SSTRUPO-0750 SAXPLED 9-l-99 KG/RK 
DEPTH 3.0-6.0' DATE TRSW 10-13-99 DPH 
SAKPLE NO. & TIMg MISS-00750, I.400 WASH SIEVE Pee 

DRY SIRVR WCJ 
SOIL DESCR. WSRZU Haywood Superfund Site; projd 085750303 

Hydrometer # ASTK 152 R Tamp., Deg. c 22-4 
Sp. Gr. of Soil 2.69 Temp. Cod. K 0.01310 
Value of "alpha" 0.99 wt. Dry Sample "W" 103.061 
Deflocculant Sodium Eexametaphosphato % of T&al Sample 100.0 
Defloc. Corr'n 4.8 
Keniscue Corr'n -1.0 

T 
Elapsed Rydranetar Reading 

Time Original Correctted 
% Effective Grain 

Total Depth Diameter 

0.0 -- 
0.5 40.00 
1.0 36.00 
2.0 33.00 
5.0 27.00 

15.0 21.50 
30.0 19.00 
60.0 16.75 

120.0 13.00 
250.0 12.00 

1594.0 9.25 

*R* lOORa/W 

-- -- -- -- -- 
34.25 33.0 33.0 9.73 0.0578 
30.2s 29.1 29.1 10.39 0.0422 
27.25 26.2 26.2 10.88 0.0306 
21.2s 20.5 20.5 11.86 0.0202 
15.75 15.2 15.2 12.76 0.0121 
13.25 12.8 12.8 13.17 0.0087 
11.00 10.6 10.6 13.54 0.0062 

7.25 7.0 7.0 14.16 0.0045 
6.25 6.0 6.0 14.32 0.0031 
3.50 3.4 3.4 14.77 0.0013 

Grain Diameter = K*(SQRT(L/T)) 

sample L t-1 

Data entered by: DLS Date: 10/27/99 
Data checked by: & 
Fi.lWame:SOEOOfSO !fHRRA TEsTxNG, INC. 

-2 

4 

NO’.‘-03-59 14:51 WED ELI303 232 1579 IDENUIRONMENTFiL PfGE:003 R=99z 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP4SSREUPO-0078X SAMPLED " 9-'1-99 KG/BM 
DEPTH 2-o-7.0 DATE TESTED 9-24-99 DPM 
SAMPLE NO. & TIME MISS-0078X, 1500 WASH SIEVE Yea 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywcod Superfund Site; Projf 085750303 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL NO 

Wt. Wet Soil & Pan (g) 49.86 
Wt. Dry Soil & Pan (g) 46.29 
Wt. Lost P:oisture (9) 3.57 
Wt. of Pan Only (9) 3.77 
Wt. of Dry Soil (9) 42.52 
Moisture Content % 8.4 

Wt. Hydrom. Sample Wet (g) 
wt. Hydrom. Sample Dry (g) 

Sieve 
Number 
(Size) 

Pan Indiv. Indiv. 
Weight Wt. + Pan wt. 

(Sf (g) Retain. 

CUIll. Cum. 
wt. 6 

Retain. Retain. 

% 
Finer 

By Wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2" o.ou- 0.00 0.00 0.00 0.0 100.0 

314" 0.00 0.00 0.00 0.00 0.0 100.0 
3/8" 0.00 15.20 15.20 15.20 1.1 98.9 

P4 0.00 9.82 9.82 25.02 1.9 98.1 
f8 0.00 13.42 13.42 38.44 2.8 97.2 

55.38 Calc. Wt. "W" (g) 52.59 
51.09 Calc. Mass + #8 1.50 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
wet (9) 1461.64 

Weight of + #8 
Before Washing (g) 39.75 
Weight of + f8 
After Washing (g) 38.44 
Weight of - f8 

wet (g) 1421.89 
Weight of - #8 

Dry (9) 1312.96 
Wt. Total Sample 

Dry (9) 1351.40 

P16 2.30 3.14 0.84 0.84 4.4 95.6 
#30 2.28 3.24 0.96 1.80 6.3 93.7 
Y40 2.29 3.17 0.88 2.68 7.9 92.1 
#SO 2.31 3.33 1.02 3.70 9.9 90.1 
P60 2.30 2.86 0.56 4.26 10.9 89.1 
PlOO 2.29 3.90 1.61 5.87 14.0 86.0 
P200 2.31 7.17 4.86 10.73 23.2 76.8 

Data entered by: DLS Date: 10/17/99 
Data checked by: Date: 
FileName: SOH0078X ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone C Webster JOB NO. 2162-07 
L-l 

BORING NO. MISS-TP4SSREUPO-0078X SAMPLED "g-21-99 EG/BM 
DEPTH 2.0-7.0' DATE TESTED 9-24-99 DPM 
SAMPLE NO. & TIME MISS-0078X, 1500 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 20.0 
Sp. Gr. of Soil 2.67 Temp. Coef. I< 0.01357 
Value of "alpha" 1.00 Wt. Dry Sample "W" 52.588 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.8 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) 'R" lOORa/W Sample L (-1 

0.0 -- -- -- -- -- -- 
0.5 47.00 40.25 76.2 76.2 8.58 0.0562 
1.0 43.50 36.75 69.6 69.6 9.16 0.0411 
2.0 41.50 34.75 65.8 65.8 9.48 0.0295 

'L 
5.0 35.50 28.75 54.5 54.5 10.47 0.0196 

15.0 18.00 11.25 21.3 21.3 13.34 0.0128 
30.0 7.00 0.25 0.5 0.5 15.14 0.0096 
60.0 6.75 0.00 0.0 0.0 15.18 0.0068 

Note : Test terminated at 60 second reading because values had 
reached zero. 

Grain Diameter = K*(SQRT(L/T)) 

L 

Data entered by: DLS Date: 10/17/99 
Date: Data checked by: 

FileNaxne:SOH0078X ADVANCED TERRA TESTING, INC. 





MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

‘b' 
CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP4SSSULOO-00730 SAHPLED 9-l-99 
DEPTH 4.0' DATE TESTED 9-25-99 AH 
SAMPLB NO. & TIME MISS-00730, 1330 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Baywood Superfund Site; Projl 085750303 

MOISTURE DATA 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil 6 Pan (g) 106.29 
Wt. Dry Soil & Pan (g) 105.46 
Wt. Lost Moisture ts) 0.83 
Wt. of Pan Only (CT) 3.79 
Wt. of Dry Soil (g) 101.67 
Moisture Content % 0.8 

Wt. Hydrom. Sample.Wet (g) 56.96 
Wt. Hydrom. Sample Dry (g) 56.50 

Sieve 
Number 
(Size) 

PaXl Indiv. Indiv. 
Weight Wt. + Pan Wt. 

(a (9) Retain. 

cum. cum. % 
wt. % Finer 

Retain. Retain. By wt. 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2" 0.00 0.00 0.00 0.00 0.0 100.0 

3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
3/S" 0.00 0.00 0.00 0.00 0.0 100.0 

f4 0.00 0.00 0.00 0.00 0.0 100.0 
#8 0.00 11.96 11.96 11.96 0.5 99.5 

216 2.36 3.74 1.38 1.38 2.9 97.1 
c30 2.29 5.85 3.56 4.94 9.2 90.8 
#40 2.30 5.98 3.68 8.62 15.7 84.3 
#SO 2.30 7.20 4.90 13.52 24.3 75.7 
#60 2.28 6.20 3.92 17.44 31.2 68.8 
1100 2.30 12.64 10.34 27.78 49.4 50.6 
1200 2.31 9.99 7.68 35.46 63.0 37.0 

WASH SIEVE ANALYSIS 

Wt. Total Sample 
Wet (9) 2335.33 

Weight of + #8 
Before Washing (g) 13.63 
Weight of + 18 
After Washing 
Weight of - #8 

Wet 
Weight of - if8 

Dry 
Wt. Total Samp 

(9) 11.96 

g) 2321.70 

9) 2304.56 
e 

Dry (g) 2316.52 

Calc. Wt. "W" (g) 56.79 
Calc. Mass + P8 0.29 

Data entered by: DLS ,Date: 10/06/99 
u Data checked by: SET Date: m-c-99 

FileName: SOB00730 ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone L Webster JO8 NO. 2162-07 

BORING NO. MISS-TP4SSSULGO-00730 SM4PLED 9-l-99 
DEPTH 4.0' DATE TESTED 9-25-99 AH 
SAMPLE NO. C TIME MISS-00730, 1330 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Haywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 24.1 
Sp. Gr. of Soil 2.62 Temp. Coef. K 0.01312 
Value of "alpha" 1.01 wt. Dry Sample "W" 56.793 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 5.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
(min) "R" lOORa/W 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1455.0 

23.75 
21.00 
10.75 
17.00 
14.50 
12.75 
11.00 
10.50 

9.75 
9.00 

-- 
17.75 
15.00 
12.75 
11.00 

8.50 
6.75 
5.00 
4.50 
3.75 
3.00 

Grain Diameter = K*(SQRT(L/T)) 

31.4 
26.6 
22.6 
19.5 
15.1 
12.0 

8.9 
8.0 
6.6 

'5.3 

8 Effective Grain 
Total Depth Diameter 

Sample L (mm) 

-- -- 
31.4 12.40 
26.6 12.85 
22.6 13.22 
19.5 13.50 
15.1 13.91 
12.0 14.20 

8.9 14.49 
8.0 14.57 
6.6 14.69 
5.3 14.81 

-- 
0.0653 
0.0470 
0.0337 
0.0216 
0.0126 
0.0090 
0.0064 
0.0046 
0.0032 
0.0013 

i 

Data entered by: DLS Date: 10/06/99 
Data checked by: sfl Date: U-,Z-PF 
FileName:SOH00730 ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. BISS-TP4SSTRLOO-00760 SAMPLED 9-l-99 EG/BM 
DEPTH 4.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIME MISS-00760, 1410 WASH SIEVE Yes 

DRY SIEVE NO 

SOIL DESCR. FUSRAP Maywood Superfund Site; ProjY 085750303 

MOISTURE DATA 

HYGROSCOPIC Yei3 

NATURAL NO 

Wt. Wet Soil & Pan (g) 70.90 
wt. Dry Soil & Pan (g) 70.29 
Wt. Lost Moisture (g) 0.61 
wt. of Pan Only (cl) 4.29 
wt. of Dry Soil (4) 66.00 
Moisture Content % 0.9 

Wt. Hydrom. Sample Wet (g) 55.83 cklc. wt. "W" (g) 56.53 
wt. Hydrom. Sample Dry (g) 55.31 Calc. Mass + t8 1.22 

Sieve 
Number 
(Size) 

3" 0.00 0.00 0.00 0.00 0.0 100.0 
1 l/2" 0.00 0.00 0.00 0.00 0.0 100.0 

3/4" 0.00 0.00 0.00 0.00 0.0 100.0 
318" 0.00 .20.08 20.08 20.08 1.0 99.0 

Y4 0.00 9.87 9.87 29.95 1.5 98.5 
f8 0.00 12.58 12.58 42.53 2.2 97.8 

Pan Indiv. Indiv. 
Weight Wt. + Pan wt. 

(9) (9) Retain. 

Y16 2.34 3.64 1.30 1.30 4.5 95.5 
#30 2.28 5.69 3.41 4.71 10.5 89.5 
Y40 2.36 5.73 3.37 8.08 16.4 83.6 
Y50 2.30 6.77 4.47 12.55 24.4 75.6 
#60 2.29 5.43 3.14 15.69 29.9 70.1 
ilO0 2.35 12.08 9.73 25.42 47.1 52.9 
Y200 2.40 10.09 7.69 33.11 60.7 39.3 

WASH SIEVE ANALYSIS 

wt. Total Sample 
wet (4) 1993.11 

Weight of + f8 
Before Washing (g) 101.43 
Weight of + #8 
After Washing (g) 42.53 
Weight of - 18 

wet (g) 1891.68 
Weight of - Y8 

Dry (g) 1932.72 __ 
wt. Total Sample 

Dry (g) 1975.25 

Cum. CUIll. 
wt. % 

Retain. Retain. 

% 
Finer 

By Wt. 

Data entered by: DLS 
Data checked by: w 
FileName: SOH00760 

;;:;; (1/,1;;/2W99 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone 6 Webster JOB NO. 2162-07 

BORING NO. MISS-TP4SSTRLOO-00760 SAMPLED 9-l-99 KG/EM 
DEPTH 4.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. 6 TIRE MISS-00760, 1410 WASH SIEVE Yes 

SOIL DESCR. 

Hydrometer f ASTM 152 H Temp., Deg. C 23.1 
Sp. Gr. of Soil 2.66 Temp. Coef. K 0.01311 
Value of "alpha" 1.00 Wt. Dry Sample "W" 56.531 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n. 4.3 
Meniscus Corr'n -1.0 

DRY SIEVE NO 
FUSRAP Xaywood Superfund Site; Projf 085750303 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
% Effective Grain 

Total Depth Diameter 
(min) "R" lOORa/W Sample i (mm) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1486.0 

19.75 14.50 
18.00 12.75 
16.00 10.75 
14.00 8.75 
11.75 6.50 
10.50 5.25 

9.75 4.50 
8.00 2.75 
8.00 2.75 

Grain Diameter = X*(SQRT(L/T)) 

-- 
25.6 25.6 13.05 
22.5 22.5 13.34 
19.0 19.0 13.67 
15.4 15.4 13.99 
11.5 11.5 14.36 

9.3 9.3 14.57 
7.9 7.9 14.69 
4.9 4.9 14.98 
4.9 4.9 14.98 

-- 
-- 

0.0474 
0.0338 
0.0217 
0.0127 
0.0091 
0.0065 
0.0046 
0.0032 
0.0013 

- 

Data entered by: DLS Date: O/28/99 
L Data checked by: @- Date: 

-l-b- 
11 I 

FileName:SOH00760 ADVANCED TERRA TESTING, INC. 
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MBCHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 
L 

2162-07 

BORING NO. MISS-TP4SSRELCO-00790 SAMPLBD 9-l-99 XG/BM 
DEPTH 7.0-9.0' DATE TESTED 9-23-99 CL 
SAMPLE NO. & TIME MISS-00790, 1445 WASH SIEVE Yea 

DRY SIEVE No 
SOIL DESCR. FUSRAP Raywood Superfund Site; Projl 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

RYGROSCCPIC Ye6 

NATURAL No 

Wt. Wet Soil & Pan (g) 100.66 
Wt. Dry Soil & Pan (g) 93.03 
wt. Lost Moisture (9) 7.63 
Wt. of Pan Only (9) 3.67 
Wt. of Dry Soil (9) 89.36 
Moisture Content % 8.5 

Wt. Hydrom. Sample Wet (g) 58.62 
Wt. Hydrom. Sample Dry (g) 54.01 

Sieve 

(Size) 

3* 
1 l/2" 

314" 
318" 

14 
#8 

Cl6 2.28 3.58 1.30 1.30 2.9 97.1 
130 2.35 5.81 3.46 4.76 9.3 90.7 
#40 2.32 6.72 4.40 9.16 17.4 82.6 
#SO 2.37 8.02 5.65 14.81 27.8 72.2 
#60 2.29 5.42 3.13 17.94 33.6 66.4 
#lOO 2.30 9.74 7.44 25.38 47.3 52.7 
#ZOO 2.36 7.96 5.60 30.98 57.6 42.4 

Pan Indiv. 
Weight Wt. + Pan 

(9) (9) 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 2.40 
0.00 1.12 

Indiv. cum. CUIL % 
wt. wt. % Finer 

Retain. Retain. Retain. By Wt. 

0.00 0.00 0.0 100.0 
0.00 0.00 0.0 100.0 
0.00 0.00 0.0 100.0 
2.40 2.40 0.1 99.9 
1.12 3.52 0.2 99.8 

0.00 : 7.23 7.23 10.75 0-s 99.5 

Wt. Total Sample 
wet (9) 2272.93 

Weight of + 18. 
Before Washing (g) 14.41 
Weight of + #8 
After Washing (g) 10.75 
Weight of - 18 

wet (9) 2258.52 
Weight of - 18 

Dty (9) 2084.22 
Wt. Total Sample 

Dry 19) 2094.97 

Calc. Wt. "W" (g) 54.29 
Calc. Mass + f8 0.28 

'u 
Data entered by: DLS 
Data checked by: sfl 
FileName: SOHOO790 

Date: 10/06/99 
Date:&-&-99 

ADVANCED TBRRA TESTING, INC. 



HYDROMRTRR ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP4SSRELOO-00790 SAMPLED 9-l-99 KG/BH 
DEPTH 7.0-9.0' DATE TESTED 9-23-99 CL 
SAMPLE NO. & TIRE MISS-00790, 1445 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Haywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 22.8 
Sp. Gr. of soil 2.65 Temp. Coef. I( 0.01320 
Value of "alpha" 1.00 Wt. Dry Sample 'W" 54.288 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.5 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
(min) "R" 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1308.0 

-- 
-- -- 

26.50 21.00 
23.50 18.00 
20.00 14.50 
17.00 11.50 
15.00 9.50 
13.00 7.50 
12.00 6.50 
11.00 5.50 

9.50 4.00 

Grain Diameter = R+(SQRT(L/T)) 

% Effective Grain 
Total Depth Diameter 

lOORa/W Sample L (mm) 

-- -- -- -- 
-- 

38.7 
33.2 
26.7 
21.2 
17.5 
13.8 
12.0 
10.1 

7.4 

-- -- 
38.7 11.94 
33.2 12.44 
26.7 13.01 
21.2 13.50 
17.5 13.83 
13.8 14.16 
12.0 14.32 
10.1 14.49 

7.4 14.73 

-- 
0.0456 
0.0329 
0.0213 
0.0125 
0.0090 
0.0064 
0.0046 
0.0032 
0.0014 

Data entered by: DLS Date: 10/06/99 
Data checked by: S/T Date: /P-&-W 
FileName:SOHOO790 ADVANCED TERRA TESTING, INC. 
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MECBANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TP4SSRELOP-00800 SABPLED 9-l-99 KG 
DEPTH 7.0-9.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIME MISS-00800, 1445 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywocd Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yea 

NATURAL No 

Wt. Wet Soil & Pan (g) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (9) 
Wt. of Pan Only (9) 
Wt. of Dry Soil (91 
Moisture Content % 

93.26 
92.04 

1.22 
4.30 

87.74 
1.4 

wt. Total Sample 
Wet (4) 1824.60 

Weight of + #8 
Before Washing (g) 6.36 
Weight of + #8 
After Washing (g) 5.26 
Weight of - #8 

Wet (9) 1818.24 
Weight of - Y8 

Dry (9) 1794.39- 
Wt. Total Sample 

Dry (4) 1799.65 

Wt. Hydrom. Sample Wet (g) 55.87 ca1c. wt. "W" (9) 55.26 
Wt. Hydrom. sample Dry (9) 55.10 Calc. ~asa + f8 0.16 

Sieve 
Number 
(Size) 

3" 
1 l/2" 

3/4" 
3/8" 

P4 
#8 

Pan Indiv. 
Weight Wt. + Pan 

(9) (9) 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 2.19 
0.00 3.07 

Indiv. CUlU. Cum. 8 
wt. wt. % Finer 

Retain. Retain. Retain. By Wt. 

0.00 0.00 0.0 100.0 
0.00 0.00 0.0 100.0 
0.00 0.00 0.0 100.0 
0.00 0.00 0.0 100.0 
2.19 2.19 0.1 99.9 
3.07 5.26 0.3 99.7 

P16 2.30 3.70 1.40 1.40 2.8 97.2 
f30 2.34 6.52 4.18 5.58 10.4 89.6 
P40 2.33 6.86 4.53 10.11 18.6 81.4 
#SO 2.28 8.13 5.85 15.96 29.2 70.8 
#60 2.37 5.72 3.35 19.31 35.2 64.8 
ilO0 2.30 10.13 7.83 27.14 49.4 50.6 
#200 2.34 8.82 6.48 33.62 61.1 38.9 

Data entered by: DLS 
Data checked by: #- 
FileName: SOHOOSOO 

Date: 11/02/99 
Date: 

---I-? 
I\ t 9 

ADVANCED TERRA TESTING, INC. 



HYDROMETER ANALYSIS - SEDIMENTATION DATA 

i/ 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TPISSREL02-00800 SAMPLED 9-l-99 KG 
DEPTH 7.0-9.0' DATE TESTED 10-25-99 RV 
SAMPLE NO. & TIRE MISS-00800, 1445 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 23.1 
sp. Gr. of Soil 2.66 Temp. Coef. K 0.01311 
Value of "alpha" 1.00 Wt. Dry Sample "W" 55.262 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 4.3 
Meniscus Corr'n -1.0 

T 

Elapsed Hydrometer Reading % Effective Grain 
Time Original Corrected Total Depth Diameter 
(min) "R" lOORa/W Sample L t-J 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1496.0 

-- 

22.50 17.25 31.2 
20.00 14.75 26.6 
18.00 12.75 23.0 
15.75 10.50 19.0 
14.00 8.75 15.8 
12.25 7.00 12.6 
10.25 5.00 9.0 

9.25 4.00 7.2 
9.00 3.75 6.8 

Grain Diameter = E*(SQRT(L/T)) 

-- -- -- 
31.2 12.60 0.0465 
26.6 13.01 0.0334 
23.0 13.34 0.0214 
19.0 13.71 0.0125 
15.8 13.99 0.0090 
12.6 14.28 0.0064 

9.0 14.61 0.0046 
7.2 14.77 0.0032 
6.8 14.81 0.0013 

- 

Data entered by: DLS Date: 
i/ Data checked by: && Date: 

FileName:SOHOO800 ADVANCED TERRA TESTING, INC. 
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MXE-iANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

L 
BORING NO. MISS-TP5SSOVERO-00900 SAMPLED 8-18-99 KG/BM 
DEPTH 1.0-2.0' DATE TESTED 10-7-99 DPM 
SAMPLE NO. & TIME MISS-00900, 1515 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL No 

Wt. Wet Soil & Pan (g) 
Wt. Dry Soil & Pan (g) 
Wt. Lost Moisture (g) 
Wt. of Pan Only (!3) 
Wt. of Dry Soil (9) 
Moisture Content % 

79.08 
77.89 

1.19 
3.82 

74.07 
1.6 

Wt. Total Sample 
Wet (9) 2124.62 

Weight of + Y8 
Before Washing (g) 965.53 
Weight of + #8 
After Washing (g) 904.87 

.Weight of - #8 
Wet (9) 1159 -09 

Weight of - P8 
Dry (9) 1200.46- 

Wt. Total Sample 
Dry (9) 2105.33 

Wt. Hydrom. Sample Wet (g) 83.79 Calc. Wt. "W" (g) 144.62 
Wt. Hydrom. Sample Dry (g) 82.47 Calc. Mass + Y8 62.16 

Sieve 
Number 
(Size) 

3" 
1 l/2" 

314" 
3/8" 

P4 
Y8 

Pan Indiv. 
Weight Wt. + Pan 

(g) (g) 

0.00 0.00 
0.00 61.77 
0.00 142.72 
0.00 247.36 
0.00 231.04 
0.00 221.98 

Indiv. CUIU. 
wt. wt. 

Retain. Retain. 

0.00 0.00 0.0 100.0 
61.77 61.77 2.9 97.1 

142.72 204.49 9.7 90.3 
247.36 451.85 21.5 78.5 
231.04 682.89 32.4 67.6 
221.98 904.87 43.0 57.0 

% 
Retain. 

% 
Finer 

By Wt. 

P16 2.34 14.25 11.91 11.91 51.2 46.8 
#30 2.36 15.08 12.72 24.63 60.0 40.0 
f40 2.35 9.03 6.68 31.31 64.6 35.4 
#50 2.38 7.66 5.28 36.59 68.3 31.7 
#60 2.36 5.27 2.91 39.50 70.3 29.7 
r100 2.37 10.76 8.39 47.89 76.1 23.9 
P200 2.35 10.88 8.53 56.42 82.0 18.0 

Data entered by: DLS Date: 
Data checked by: w 

L-4, FileName: SOHOO900 
Date: l\!~!lqoq/28'gg 

ADVANCED TERRA TESTING, INC. 



HYDROHETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. MISS-TPSSSOVERO-00900 SAMF'LED 8-18-99 KG/BM 
DEPTH 1.0-2.0' DATE TESTED 10-7-99 DPM 
SAMPLE NO. & TIWE MISS-00900, 1515 WASH SIEVE Yes 

DRY SIEVE NO 
SOIL DESCR. FUSRAP Hay-wood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 H Temp., Deg. C 22.8 
Sp. Gr. of Soil 2.42 Temp. Coef. K 0.01421 
Value of "alpha" 1.05 Wt. Dry Sample “W” 144.625 
Deflocculant Sodium Hexasaetaphoephate % of Total Sample 100.0 
Defloc. Corr'n 4.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(rain) "R" lOORa/W Sample L t-j 

0.0 -- -- -- -- -- -- 
0.5 -- -- -- -- 
1.0 26.00 21.00 15.2 15.2 
2.0 23.00 18.00 13.0 13.0 
5.0 19.00 14.00 10.1 10.1 

15.0 16.00 11.00 8.0 8.0 
30.0 14.75 9.75 7.1 7.1 
60.0 12.75 7.75 5.6 5.6 

120.0 11.00 6.00 4.3 4.3 
250.0 9.50 4.50 3.3 3.3 

1440.0 8.50 3.50 2.5 2.5 

Grain Diameter = K*(SQRT(L/T)) 

-- -- 
12.03 0.0493 
12.52 0.0356 
13.17 0.0231 
13.67 0.0136 
13.87 0.0097 
14.20 0.0069 
14.49 0.0049 
14.73 0.0034 
14.90 0.0014 

- 

Data entered by: DLS Date: 10/28/99 
Data checked by: @?- Date: 
FileName:SOH00900 

li\l\:{ 
ADVANCED TERRA TESTING, INC. 

d 
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MFXHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. 
DEPTH 
SAMPLE NO. & TIRE 

SOIL DESCR. 

HISS-TP%SUPERO-00910 SAMPLED 8-18-99 
3.0-6.0' DATE TESTED 9-25-99 AH 
HISS-00910, 1550 WASH SIEVE Yes 

DRY SIEVE NO 
FUSRAP Maywood Superfund Site: Projl 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

WGROSCCPIC 

NATURAL 

Yes 

NO 

Wt. Total Sample 
Wet (g) 3099.17 

Weight of + #8 
Before Washing (g) 385.26 
Weight of + #8 
After Washing (g) 362.54 
Weight of - 18 

Wet (9) 2713.91 
Weight of - #8 

Dry (g) 2566.42 
Wt. Total Sample 

Dry (g) 2928.96 

Wt. Wet Soil & Pan (g) 52.89 
Wt. Dry Soil & Pan (g) 49.83 
Wt. Lost Moisture (9) 3.06 
Wt. of Pan Only (9) 3.69 
Wt. of Dry Soil (9) 46.14 
Moisture Content % 6.6 

Wt. Hydrom. Sample Wet (g) 55.85 Calc. Wt. "W" (g) 59.77 
Wt. Hydrom. Sample Dry (g) 52.37 Calc. Mass + f8 7.40 

Sieve Pall Indiv. Indiv. 
Number Weight wt. + Pas wt. 
(Size) (cl) (9) 

3" 0.00 0.00 
1 l/2" 0.00 52.38 

314" 0.00 71.97 
318" 0.00 5.63 

#4 0.00 19.61 
#8 0.00 212.95 

Retain. 

cum. 
wt. 

Retain. 
% 

Retain. 

% 
Finer 

By Wt. 

0.00 0.00 0.0 100.0 
52.38 52.38 1.8 98.2 
71.97 124.35 4.2 95.8 

5.63 129.98 4.4 95.6 
19.61 149.59 5.1 94.9 

212.95 362.54 12.4 87.6 

* See Note on Page 2. 

#I6 3.92 7.26 3.34 3.34 18.0 82.0 
130 3.64 7.75 4.11 7.45 24.8 75.2 
540 3.67 6.49 2.82 10.27 29.6 70.4 
#SO 3.86 7.28 3.42 13.69 35.3 64.7 
#60 3.20 5.90 2.70 16.39 39.8 60.2 
1100 3.76 10.45 6.69 23.08 51.0 49.0 
c200 3.80 9.53 5.73 28.81 60.6 39.4 

Data entered by: DLS Date: 10/06/99 
Data checked by: sq Date: /O-L-~? 
FileName: SOHOO910 ADVANCED TERRA TESTING, INC. 



RYDROXETER ANALYSIS - SEDIXEETATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. HISS-TP%SUPERO-00910 SAMPLED 8-18-99 
DEPTH 3.0-6.0' DATE TESTED 9-25-99 AH 
SAMPLE.NO. C TIME MISS-00910, 1550 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FDSRAP Maywood Superfund Site; Projf 085750303 

Hydrometer # ASTM 152 Ii Temp., Deg. C 24.0 
Sp. Gr. of Soil 2.28 Temp. Coef. K 0.01466 
Value of "alpha" 1.07 Wt. Dry Sample "W" 59.772 
Deflocculant 
Defloc. Corr‘n. 

Sodium Kexametaphosphate % of Total Sample 100.0 
5.3 

Meniscus Corr 'n -1.0 

T 
Elapsed Hydrometer Reading 0 Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) "R" lOORa/W Sample L (mm) 

0.0 -- -- 
0.5 28.00 21.75 
1.0 24.50 18.25 
2.0 21.25 15.00 
5.0 19.00 12.75 

15.0 16.50 10.25 
30.0 15.00 8.75 
60.0 13.00 6.75 

120.0 12.25 6.00 
250.0 10.25 4.00 

1490.0 9.75 3.50 

39.1 
32.8 
27.0 
22.9 
18.4 
15.7 
12.1 
10.8 

7.2 
6.3 

-- 

39.1 

32.8 
27.0 
22.9 
18.4 
15.7 
12.1 
10.8 

7.2 
6.3 

11.70 
12.27 
12.81 
13.17 
13.58 
13.83 
14.16 
14.28 
14.61 
14.69 

-- 

0.0709 

0.0514 
0.0371 
0.0238 
0.0140 
0.0100 
o.uo71 
0.0051 
0.0035 
0.0015 

Grain Diameter = K*(SQRT(L/T)) 

*Notes : Some of the + f8 material was partially melted. Poseibly some sort 
of asphalt chips. 
The material retained on the 1.5" sieve was a piece of tile. 
34.570 of the material retained on the 3/4" sieve was tile pieces. 

Data entered by: DLS Date: 10/06/99 
Data checked by: 5~ Date: ~-c-p9 
FileName:SOE00910 ADVANCED TERRA TESTING, INC. 
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MECHANICAL ANALYSIS - SIEVE TEST DATA 
ASTM D 422 

CLIENT Stone & Webster JOB NO. 2162-07 
w 

BORING NO. MISS-TPSSSUPBR?O-00930 SABPLED 8-18-99 EGfBB 
DEPTH 3.0-6.0' DATE TESTED 9-28-99 RV 
SMiPLE NO. & TIME HISS-00930, 1550 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Baywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NATURAL NO 

Wt. Wet Soil 8 Pan (g) 
wt. Dry Soil 8 Pan (g) 
Wt. Lost Xoisture (cl) 
Wt. of Pan Only (g) 
Wt. of Dry Soil (co 
Moisture Content % 

83.64 
81.28 

2.36 
3.84 

77.44 
3.0 

Wt. Total Sample 
Wet (9) 5452.77 

Weight of + I8 
Before Washing (g) 1335.77 
Weight of + P8 
After Washing (g) 1104.56 
Weight of - P8 

wet (9) 4117.00 
Weight of - #8 

Dry (g) 4219.62 
Wt. Total Sample 

Dry (9) 5324.18 

Wt. Hydrom. Sample Wet (g) 55.18 Calc. Wt. "W" (g) 67.57 
Wt. Hydrom. Sample Dry (g) 53.55 Calc. Mass + #8 14.02 

Sieve 
Number 
(Size) 

3” 
1 l/2” 

3/4” 
318” 

14 
#8 

Pan Indiv. 
Weight Wt. + Pan 

(Q) (9) 

0.00 0.00 
0.00 456.92 
0.00 100.52 
0.00 183.15 
0.00 194.18 
0.00 169.79 

Indiv. 
wt. 

Retain. 

0.00 0.00 0.0 100.0 
456.92 456.92 8.6 91.4 
100.52 557.44 10.5 89.5 
183.15 740.59 13.9 86.1 
194.18 934.77 17.6 82.4 
169.79 1104.56 20.7 79.3 

wt. 
Retain. 

cum. % 
% Finer 

Retain. By Wt. 

#16 2.34 4.46 2.12 2.12 23.9 76.1 
f30 2.30 5.55. 3.25 5.37 28.7 71.3 
#40 2.30 5.49 3.19 8.56 33.4 66.6 
#SO 2.31 6.83 4.52 13.08 40.1 59.9 
160 2.28 4.94 2.66 15.74 44.0 56.0 
#loo 2.35 10.46 8.11 23.85 56.0 44.0 
#200 2.32 8.68 6.36 30.21 65.5 34.5 

i_i 
Data entered by: DLS Date: 10/06/99 
Data checked by: se Date: /&-s-e9 
FileName: SOHOO930 ADVANCED TERRA TESTING, INC. 



HYDROMRTER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 

BORING NO. HISS-TPSSSUPER20-00930 SAMPLRD 8-18-99 KG/EM 
DEPTH 3.0-6.0' DATE TESTED 9-28-99 RV 
SUiPLE NO. & TIME MISS-00930, 1550 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Naywood Superfund Site; Proj# 085750303 

Eiydrometer # ASTM 152 H Temp., Deg. C 23.1 
Sp. Gr. of soil 2.55 Temp. Coef. K 0.01356 
Value of "alpha" 1.02 Wt. Dry Sample "W" 67.567 
Deflocculant Sodium Hexametaphosphate % of Total Sample 100.0 
Defloc. Corr'n 3.3 
Heniscua Corr'n -1.0 

T 
Elapsed Hydrometer Reading 

Time Original Corrected 
% Effective Grain 

Total Depth Diameter 
(min) "R" 1OORafW Sample L (mm) 

0.0 
0.5 
1.0 
2.0 
5.0 

15.0 
30.0 
60.0 

120.0 
250.0 

1515.0 

-- -- -- -- -- 
-- -- -- -a 

26.00 21.75 32.8 32.8 
23.00 18.75 28.3 28.3 
20.75 16.50 24.9 24.9 
18.00 13.75 20.8 20.8 
17.00 12.75 19.2 19.2 
15.00 10.75 16.2 16.2 
14.00 9.75 14.7 14.7 
12.00 1.75 11.7 11.7 
10.75 6.50 9.8 9.8 

-- -- 
12.03 0.0470 
12.52 0.0339 
12.89 0.0218 
13.34 0.0128 
13.50 0.0091 
13.83 0.0065 
13.99 0.0046 
14.32 0.0032 
14.53 0.0013 

Grain Diameter = K*(SQRT(L/T)) 

Data entered by: DLS Date: 10/06/99 
Data checked by: sfl Date: M-C-?? 
FileName:SOHU0930 

-- 

ADVANCED TERRA TESTING, INC. 
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BECBANICALANALYSIS - SIEVE TEST DATA 
ASTM D 422 

aIEwr Stone & Webster JOB NO. 2162-07 -J 

BORING NO. MISS-TPSSSLWBRO-0092X SAMPLED 8-18-99 
DEPTH 7.0' DATE TESTED 9-25-99 AH 
SAMPLE NO. & TIME MISS-0092X; 1530 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. PDSRAP Naywood Superfund Site; Proj# 085750303 

MOISTURE DATA WASH SIEVE ANALYSIS 

HYGROSCOPIC Yes 

NA- No 

Wt. Wet Soil & Pan (g) 120.89 
Wt. Dry Soil & Pan (g) 119.27 
Wt. Lost Moisture (9) 1.62 
Wt. of Pan Only (cl) 3.86 
Wt. of Dry Soil (cr) 115.41 
Moisture Content % 1.4 

Wt. Hydrom. Sample Wet (g) 56.71 Calc. Wt. "W" (g) 60.08 
Wt. Hydrom. Sample Dry (g) 55.92 Calc. Mass + #8 4.16 

Sieve Pall Indiv. Indiv. 
Number Weight Wt. + Pan Wt. 
(Size) 

3" 
1 l/2" 

3/4" 
3/8" 

#4 
I8 

(9) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

#16 1.00 2.46 1.46 1.46 9.3 90.7 
#30 0.97 3.75 2.78 4.24 14.0 86.0 
/40 0.97 4.61 3.64 7.88 20.0 80.0 
#SO 0.99 6.44 5.45 13.33 29.1 70.9 
#60 1.00 5.65 4.65 17.98 36.8 63.2 
1100 0.98 12.00 11.02 29.00 55.2 44.8 
I200 0.98 7.45 6.47 35.47 66.0 34.0 

Data entered by: DLS 
Data checked by: ~8 
FileName: SOUOO92X 

(9) Retain. 

0.00 0.00 
0.00 0.00 

72.65 72.65 
69.48 69.48 
46.49 46.49 
81.92 81.92 

Wt. Total Sample 
Wet (9) 3961.91 

Weight of + #8 
Before Washing (g) 349.00 
Weight of + #8 
After Washing (g) 270.54 
Weight of - #8 

Wet (9) 3612.91 
Weight of - I8 

Dry (9) 3640.27 
Wt. Total Sample 

Dry (9) 3910.81 

cum. cum. % 
wt. 0 Finer 

Retain. Retain. By Wt. 

0.00 0.0 100.0 
0.00 0.0 100.0 

72.65 1.9 98.1 
142.13 3.6 96.4 
188.62 4.8 95.2 
270.54 6.9 93.1 

Date: 10/06/99 
Date: ~-1-99 

ADVANCED TERRA TESTING, INC. 



EYDROMETER ANALYSIS - SEDIMENTATION DATA 

CLIENT Stone & Webster JOB NO. 2162-07 
u 

BORING NO. MISS-TPSSSLWERO-0092X SAMPLED 8-18-99 
DEPTH 7.0' DATE TESTED 9-25-99 AH 
SAMPLE NO. P TIME MISS-0092X; 1530 WASH SIEVE Yes 

DRY SIEVE No 
SOIL DESCR. FUSRAP Maywood Superfund Site; Proj# 085750303 

Hydrometer # ASTM 152 Ii Temp., Deg. C 24.1 
Sp. Gr. of Soil 2.68 Temp. Coef. K 0.01288 
Value of "alpha" 0.99 Wt. Dry Sample "W" 60.076 
Deflocculant Sodium Hexametaphoephate % of Total Sample 100.0 
Defloc. Corr'n 5.0 
Meniscus Corr'n -1.0 

T 
Elapsed Hydrometer Reading % Effective Grain 

Time Original Corrected Total Depth Diameter 
(min) "R" lOORa/W Sample L t-1 

0.0 -- -- -- -- 
0.5 24.00 18.00 29.8 29.8 
1.0 21.75 15.75 26.1 26.1 
2.0 21.25 15.25 25.2 25.2 
5.0 18.75 12.75 21.1 21.1 

15.0 15.50 9.50 15.7 15.7 
30.0 13.75 7.75 12.8 12.8 
60.0 13.00 7.00 11.6 11.6 

120.0 11.75 5.75 9.5 9.5 
250.0 11.00 5.00 8.3 8.3 

1442.0 10.00 4.00 6.6 6.6 

Grain Diameter = K*(SQRT(L/T)) 

-- -- 
12.35 0.0640 
12.72 0.0459 
12.81 0.0326 
13.22 0.0209 
13.75 0.0123 
14.04 0.0088 
14.16 0.0063 
14.36 0.0045 
14.49 0.0031 
14.65 0.0013 

Data entered by: DLS Date: 10/06/99 
L/ Data checked by: Se Date: /O-L-~? 

FileName:SOH0092X ADVANCED TERRA TESTING, INC. 
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FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan-Volume 5: Results of Engineering Test Pits Program at MISS - Appendix D 

APPENDIX D 

ENGINEERING TEST PITS AT MISS 
SOIL RADIOLOGICAL DATA RESULTS 

AND SOR CALCULATION 

F’USRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

Appendix D - Soil Radiological Data Results 
and SOR Calculations 

STONE & WEBSTER bL 
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i-l Sample Collection and Preparation 

Radiological samples were collected from the composited geotechnical sample, as described in 
sections 5.2 and 5.3 of Appendix A of this report. These samples were submitted to the onsite 
laboratory for wet gamma spectroscopy analysis. Dry gamma spectroscopy analysis was 
performed after receipt of the chemical results. This was done to ensure that there were no 
chemical constituents which may have posed a health and safety threat during the radiological 
sample preparation (e.g., baking to dry the samples to perform dry gamma spectroscopy). 

In addition, gamma spectroscopy was performed on fractions of soil supplied by the geotechnical 
laboratory. Due to the reduced volume of soil returned in the soil fractions, these analyses were 
performed using petri-dish samples 

The soil fractions were composited as follows: 

Samples which contained coarse material (A and B) were ground and crushed in a rock grinder 
prior to analysis. 

Sample Analysis 

A field laboratory was utilized to perform gamma spectroscopy. The field laboratory utilized a 
Canberra GC3020 detector coupled to an A Module. Data was analyzed by GENII 2000 and 
Procount 2000 software. The Procedures Manual for the field laboratory is located in Appendix 
H of the QAPP. For the onsite laboratory, a 500 ml sample was collected for analysis. 

For the soil fractions, gamma spectroscopy using the same instrumentation as used on the 
composite samples was performed. Due to the lower volumes of soil present in the petri-dish 
samples, the minimum detectable activities (MDAs) for the soil fractions are typically higher 
than for the composites. This effect creates a high bias in the soil fraction data. 
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SOR CALCULATION 

Field laboratory gamma spectroscopy results were utilized to determine the “Sum of the Ratios” 
(SOR) for each of the radiological samples collected. The SOR is defined as follows: 

Th-232 concentration Ra-226 concentration U-238 concentration 
Sum of the Ratios (SOR) = ___________________________ + ____________________________ + ____________________---..- < 1 

Th-232 action level Ra-226 action level U-238 action level 

Action levels area as follows: 

Th-232 

Ra-226 

U-238 

(top ,,‘) 
All Properties 

5 pci/g + 
background 
5 pci/g + 

background 
50 pcilg + 
background 

Residential, Commercial and 
Government vicinity properties 

5 pCi/g + background 

5 pCi/g + background 

50 pCi/g + background 

MISS and Stepan 

15 pci/g + 
background 
15pci/g+ 

background 
50 pci/g + 
background 

All comparisons at the MISS are to an SOR calculated based on 15 pCi/g, since clean 
overburden will be supplied across the site. The SOR values in this report do not subtract out 
background levels. Subtracting the currently utilized background levels would reduce all 
calculated SORs by approximately 0.17. Not accounting for background is therefore 
conservative. 

SORs were calculated for the following results: 

Dry Gamma Spectroscopy on Composites (Table D- 1) 
Dry Gamma Spectroscopy on Selected Soil Fraction Samples (Table D-2) 
Dry Gamma Spectroscopy on Composites (Table D-3) 

Dry and wet gamma spectroscopy SORs for the Engineering Test Pits are summarized in Table 
D-4. The SORs for the soil fractions are summarized in Table D-5. 

Gamma spectroscopy results utilized in this report are presented at the back of this appendix. 

-I 
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TABLE D-l 
SOR Calculation 

Dry Gamma Spectroscopy on Composites 

Sample/D 

MI$$00140 
l@3S~015X 
MISS00160 
MISS00170 
MIS&O180 
Mlss00190 
MISS00200 
MI&0021 0 
MISS00220 
MISS00230 
,yls~oo330 
MI.$S00340. 
MISS00350 
MISS00360 

TPk’one 

TPl - SUOV 
TPI - SUUP 
TPI - SULO 
TPI - -hOV 
TPl - TRUP 
TPl - TRLO 
TPl - REOV 
iP1 - REtiP 
Tf? - diiL0 
TPl - REUPP 
TP2 - S!JOV 
TP2 - $lJP 
.iPi? - SULO 
Ti’2 : TFidV 

Dry Count Dry Count Dry Count Dry Count Dry Count 
Ra-226 Ra-226 I Th-232 Th-232 I 

Dry Count 
U-236 U-238 I Dry Count 

-..-. -.. -..-. I 0.051 6.20 0.141 4.23 

_._ -._ 
q.ogl ... -1. 9.06 0.221 9.05 

/m/g Errnr I aCi/a Frrnr I nCi/o Error SOR (15 pCl) 

1.12 0.00 0.57 
0.87. 0.05 1.68 0.07 3.03 0.00 0.23 
0.88 0.04 0.99 0.05 2.17 0.00 0.15 0.87 3.42 0.05 .?%28 6.00 _, 

0.98 

O.jO 

0.05 3.04 0.10 3.53 0.00 0.35 0.34 
0.58 0.04 0.91 0.05 2.16 0.00 0.14 
1.12 0.08 6.05 0.14 4.24 0.00 0.58 
0.48 .0.05 ,1.14 0.07 3.15 0.00 0.17 

.. 0.62 0.04 0.86 0.05 .2,25 0.00 0.14 
0.47 o.oLi i.io K07 3 81 0.00 0.16 
2.16 0.00 ,0.87 
2.38 0.10 11.33 7.06 1 .os O.?S 0.09 
0.80 0.04 0.i; 0.06 2.78 0.00 0.16’ 
1.48 0.07 11.86 0.23 6.90 1.81 1.03 

TP2 - TRLO 
TP2 - REOV 
TP2 - REUP 
TP2 - RELO 
TP2 - REUPP 

2.05 0.09 9.08 0.22 6.30 0.00 0.87 
0.48 0.03 0.49 0.04 1.83 0.00 0.10 
1.06 0.06 4.73 0.13 4.24 0.00 0.47 
2.12 0.09 9.01 0.21 6.28 0.00 0.87 
0.45 0.03 0.56 0.04 1.83 0.00 0.10 
2.29 0.09 12.11 0.25 6.62 0.00 1.09 
3.42 0.17 10.75 0.33 13.90 0.00 1.22 

2/25/2000 APPD-FILESxls, Dry SOR Calc iof 



TABLE D-l 
SOR Calculation 

Dry Gamma Spectroscopy on Composites 

Sample\0 TP/Zone 

IMlSSOO520 TP3 - SUOV 
MISS0053X 
MISS00540 
MISS00550 
MISS00560 
MISS00570 
MISS00580 
MISS00590 

MISS00730 
MISS00740 
MISS00750 
MISS00760 
MISS00770 
MISS0078X 
MISS00790 

TP3 - SUUP 
TP3 - SULO 
TP3 - TROV 
TP3 - TRUP 
TP3 - TRLO 
TP3 - REOV 
TP3 - REUP 
TP3 - RELO 
TP3 - REUP2 
TP4 - SUOV 
TP4 - SUUP 
TP4 - SULO 
TP4 - TROV 
TP4 - TRUP 
TP4 - TRLO 
TP4 - REOV 
TP4 - REUP 
TP4 - RELO 

Bold indicates result below the MDA 

Dry Count Dry Count Dry Count Dry Count Dry Count 
Ra-226 I 

Dry Count 
Ra-226 Th-232 Th-232 I U-238 U-238 I Drv Count 

pc//g 

3.07 
Error 1 

0.111 
pci/g 

16.48 
Error 

0.311 
pCi/g 

7.46 
Error SOR 115 pCi) 

0.001 1.451 
1.36 0.07 10.59 0.21 5.38 0.00 0.90 
0.45 0.03 0.57 0.04 2.37 0.00 0.12 
3.42 0.12 16.88 0.32 7.81 g.00 1.51 

10.16 0.31 135.24 1.87 17.18 8.12 10.04 
0.45 0.03 0.72 0.05 2.08 0.00 0.12 
0.29 0.05 0.38 0.00 4.06 0.00 0.13 
1.89 0.10 11.60 0.26 7.72 0.00 1.05 
0.50 0.03 0.80 0.05 2.18 0.00 0.13 
1.76 0.12 16.44 0.35 

13.50 0.58 681.81 9.22 
3.20 0.14 71.82 1.04 
0.62 0.04 1.43 0.06 1.40 0.77 0.16 

22.52 0.80 1387.00 18.62 337.88 17.04 100.73 
0.95 0.05 5.90 0.14 6.38 1.40 0.58 
1.07 0.07 15.20 0.27 7.14 1.97 1.23 

10.89 0.49 617.53 8.34 126.43 9.11 44.42 
4.31 0.31 241.27 3.35 67.45 7.75 17.72 
0.62 0.05 8.40 0.15 4.80 1.42 0.70 
0.44 0.04 3.97 0.10 1.22 1.03 0.32 
3.54 0.12 19.26 0.34 4.70 2.34 1.61 
3.20 0.11 3.62 0.13 25.13 2.03 0.96 
0.53 0.03 0.75 0.05 2.28 0.00 0.13 
2.33 0.09 2.99 0.13 23.82 1.87 0.83 
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TABLE D-2 
SOR Calculation 

Dry Gamma Spectroscopy on Selected Sot1 Fractions 

2&/2000 

TPRon e 
IPI - suov 
IPI - suov 
IPI - suov 
IPI - suov 
TP1 . wmn\, 

I 
IFracflon 
Composite 
> 3/4” 
#4 314” 
11s “. 
*A< 

-R&26 
- , _ _ _. 

Th-232 U-238 I 
I 

. ia- I 

EnOr 1 

-- -.,Th-232, -., --23BI 
D/v count I 

pcug pa/g EIror I pcug 
I 1.121 

Errorl SORil5pC/,l 
0.05 6.20 0.14 4.23 0.00 0.57 

0.301 0.03 0.59 0.04 1.78 0.00 0.09 
I 0.61 I 0.03 1 .Ol 0.05 2.00 0.00 0.15 

^^rl 104 1.94 0.07 2.60 0.00 0.24 JM “,-,lz nnn .,n w,l o- . ^^ 

I” ,“--.,I.. “.“I 

I\ I ’ “- #4 1.33 0.11 ;: 
)-US 2.56 4. 

- #40 1.38 
II:: 

2.77) 0 
,..,J 2.69 n 

2.18 C 
Y 

-514. U.6) 
114 Ia0 
,ns 1.41 0.331 3. 
I-#40 1.97 c- 

,..a,3 7.61 c 
IComposIte 2.38 c..,, . . 

n “C “MI n 

, 
3.96 _. 

.3 - n40 3.36 
00 3.15 ( 

1 na 

- “4 I 1.32, 0.111 2.751 0 ^ . . ..r 

w I 4.841 0.361 16. 
, “MI n 

-#4 I 0.841 0.101 2.131 0 
,R4J-n8 2.931 0.001 4.F-’ , ..^^ ̂  ^ 

J I 2.26, c 
‘W 3.151 ( 

posne I 2.12 0.091 9.01 0 

APPD-FILEWs, Fraction Dry SOR CALC 3ot11 



TABLE D-2 
SOR Calculation 

Dry Gamma Spectroscopy on Selected Soil Fractions 

Dry CO”“, Dry count Dry count Dry count Dry count 
Ft.+226 

Dry count 
Rs9.226 Th-232 Th-232 U-238 U-238 

pcug E,,cv 
Dry count 

pcug Error pcug EWOl 
3.071 0.11 

SOR (15PC< 
16.481 0.31 0.00 

NOSAMPLE [ 
I .45 

I 
7.461 

I N/A “0” .- 

. 
JP ‘3. SUUP 

‘3. SUUP 

<#ZM) 
Composite > 314” 
#4 - 3,4” 

32.77 
1.36 

NO SAMPLE 
3.09 

I.io 14f.0, 17.24 13.14 
0.07 10.59 0.21 5.30 0.00 0.90 

N/A 
0.17 3.14 0.22 7.88 0.00 0.57 . . 

- 

I .I ” 

- S”“tJ 42”” 6.10 0.38 28.17 0.83 22.901 6.78 2.74 
- IROV Composlte 3.42 0.12 16.88 0.32 ‘3 - TROV > 314” 7.811 0.00 

NO SAMPLE 
1.51 

‘3 IROV (14 3/4” 
2.52 

I N/A 
0.15 2.96 0.20 ^ _^_.. 7.531 0.00 0.52 

- I 
“.“, ( 3.72 0.56 19.90 

, ..-.I “40 3.81 I 
0.00 

0.491 
“.V/ 

10.27 
I<#200 

0.82 27.80 -- 
8.571 

7.96 
0.901 

I .49 
36.81 I .84 52.70 0.00 .^ 4.08 

“ii1 
135.24 I .87 17.18 6.12 IO.04 

1 #4 - 314” _.,,, 3.75 0.20 I 7.34 0.00 0.60 
InFt-n4 

2.551 
0.141 

4.42 0.22 
7.31 

“201 
0.00 0.61 

15.M) 0.44 I I.&I 0.W I .52 *7 Cl . “. ,^^^I ^ _-a .J,.v4, 
j-n40 I 18.851 I.281 

I.YLI, 0J.W 4.49 
103.081 2.WI 

“.W, 
71.101 

0 InI O.col 9.55 **-I . , ^_I 

-.-, , Y.. 

, . ..-.I - “40 0.C 
‘-“?OO 

I 4.731 
3.351 0.341 IL.14, L. 10) 

I 681.811 
t 

9.221 135.d, I”.,... 
I I 

I 38.c6~ 1.; 
I 3.201 0.14, I I,/ 

/.I 

0.621 29.081 
0.371 

1.481 0.1 
_.._ I 18.541 42.971 

44.101 
0.941 I.111 27 I.051 26.301 

4.581 
Oh”, 

62.tq 19.381 
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TABLE D-2 
SOR Calculation 

Dry Gamma Spectroscopy on Selected Soil Fro&tons 

I <a200 I 95.721 

. .._- , “I . .“” “.““I Y 
-,“,A I **n Yc1 3.70 C”” I 1 OCI n 

_ _ _ IO 1.31 L”, 
, I<#200 3.01 0.391 2;:1 
I/. 

I #40-#S I 16.601 0.001 268.351 a ^^^ .^ J I 4.11, I .sk5, I 
9.431 0.651 

. . -_- ,“- “,.. ” 
“CO n n 

” 

,..&o I 1.821 0.331 14.231 0 
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1 Dry count 
Ra-226 D I - -- - TPROIW -. FrZ3Cfbll 

pcug 
, 

EWO, pet/g Enor pcug Err01 .^ SOR (1 
Composite 3.54 0.12 19.26 0 
> 3/4” 5.21 0.23 3.52 0 

3 II4 314” 1.22 0.1 I 4.99 0 
#8-a4 1.94 0.09 9.46 0 
n40 #a 2.51 n 
#Zoo - #40 1.79 .,^^^ 

TABLE D-2 
SOR Calculation 

Dty Gamma Spectroscopy on Selected Soil Fractions 

,<ALW I 6.65, 
IComposIte I 3.201 0.11, 3.62, 0 
I> 3/4” IY” 0,411 I .51 I 0.161 2.591 0 . -8 . . ..I .,I 

MISSOOPIF 
MISOC930 
MISSWPJA 
M,mJB 
MISXC93C 
MISXKW3D 
MISOC93E 
MISN93F 

IP.5 “PER 
IP5 UPER2 
lP5 - UPERZ 

lP5 - UPERZ 
lP5 UPERZ 



Sample/D TPLZone 
MISS001 40 TPl - SUOV 
MISS0015X l-P1 - SUUP 
MISS001 60 TPl - SULO 
MISS001 70 TPl - TROV 
MISS001 80 TPl - TRUP 
MISS001 90 TPl - TRLO 
MISS00200 TPl - REOV 
MISS002iO TPl - REUP 
MISS00220 TPl.- RELO 
MISS00230 TP-1 - REUP2 
MISS00330 
MI~SO~i4d 

7P2 - suov 
TP2 - SUUP 

MbS0035X TP2 - SULO 
MISS0036 TP2 - TROV 
MISS0037 TP2 - TRUP 
MISS0038 TP2 - TRLO 
MISS00390 TP2 - REOV 
MISS00400 TP2 - REUP 
MISS00410 TP2 - RELO 
MISS00430 TP2 - REUP2 

TABLE D-3 
SOR Calculation 

Wet Gamma Spectroscopy on Composites 

TP2 - Fl 
TP3 - SUOV 
TP3 - SUUP 
TP3 - SULO 
TP3 - TROV 
TP3 - TRUP 
TP3 - TRLO 
TP3 -REOV 
TP3 - REUP 
TP3 - RELO 
TP3 - REUP2 

Wet Count Wet Count Wet Count Wet Count Wet Count Wet Count 
Ra-226 Ra-226 Th-232 Th-232 U-238 U-238 Wet Count 

pwg Error pwg Error pwg Error Sot? (15 pCi) 
0.88 0.05 5.26 0.12 3.81 0.00 0.49 
0.72 0.04 1.28 0.06 2.4? 0.00 0.18 
0.50 0.03 0.73 0.04 2.09 0.56 0.12 
0.79 0.04 3.13 0.09 3.03 0.00 0.32 
0.59 0.03 1.83 0.06 2.29 0.00 0.21 
0.50 0.03 0.72 0.04 1.69 0.00 0.11 
1.04 0.05 5.10 0.12 3.59 0.00 0.48 
0.30 0.03 0.48 0.04 1.92 0.00 0.09 
0.48 0.03 0.72 0.04 2.04 0.00 0.12 
0.30 0.03 0.63 0.04 2.10 0.00 0.10 
1.19 0.06 10.42 0.19 5.00 0.00 0.87 
1.37 0.07 7.41 0.17 6.00 1.60 0.71 
0.42 0.03 0.G 0.04 2.?3 0.00 0.11 
1.06 o.oq 5.69 0.14 4.35 0.00 0.54 
0.85 0.05 4.14 0.11 3.44 0.00 0.40 
0.36 0.02 0.42 0.03 1.48 0.46 0.08 
0.50 0.04 2.51 0.08 2.63 0.00 0.25 
1.53 0.06 6.39 0.15 
0.35 0.02 0.44 0.03 
1.51 0.06 7.90 0.17 
1.07 0.071 5.30 0.16) 4.?8 0.001 0.52 
2.52 0.091 11.92 0.231 5.85 o.ool 1.08 
1.49 
0.34 
3.04 
7.16 
0.35 
0.14 
0.70 
0.36 
0.80 

0.06 9.43 
0.02 0.42 
0.10 12.55 
0.19 77.83 

L 
0.02 0.44 
0.02 0.14 
0.05 5.25 
0.02 0.73 
0.05 6.56 

0.18 4.75 
0.03 1.44 
0.24 0.76 
1.11 16.44 
0.03 1.69 
0.00 1.66 
0.13 4.00 

0.00 0.00 
1.90 
4.45 

L 
0.00 
0.00 
0.00 
0.00 
0.00 
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TABLE D-3 
SOR Calculation 

Wet Gamma Spectroscopy on Composites 

Sample/D TP/Zone 
MISS00710 TP4 - SUOV 
MISS00720 TP4 - SUUP 
MISS00730 TP4 - SULO 
MISS00740 TP4 - TROV 
MISS00750 TP4 - TRUP 
MISS00760 TP4 - TRLO 
MISS00770 TP4 - REOV 
MISS0078X TP4 - REUP 
MISS00790 TP4 - RELO 
MISS00800 TP4 - REL02 
MISS01870 TP4 - Special 
MISS00900 TP-5 OVER 
MISS0091 0 TP-5 UPER 
MISS0092X TP-5 LWER 
MISS00930 TP-5 UPER2 

Wet Count Wet Count Wet Count Wet Count Wet Count Wet Count 
Ra-226 Ra-226 Th-232 Th-232 U-236 U-238 Wet Count 

pci/g Error pci/g Error pci/g Error SOR (15pCi) 
8.31 0.25 352.69 4.77 79.61 8.33 25.66 
2.80 0.13 54.79 0.79 15.74 2.90 4.15 
0.49 0.03 0.81 0.04 2.05 0.70 0.13 

14.47 0.38 698.06 9.34 162.12 9.13 50.74 
0.93 0.05 4.22 0.10 4.64 1.15 0.44 
1.12 0.05 12.92 0.22 5.86 1.70 1.05 

13.60 0.34 373.05 5.00 52.32 8.17 26.82 
3.28 0.16 114.04 1.58 47.72 4.20 8.78 
0.55 0.04 6.77 0.14 3.88 0.00 0.57 
0.36 0.03 2.69 0.05 0.88 0.81 0.22 
1 .oo 102.30 51.29 7.91 
1.94 0.08 14.95 0.25 6.06 0.00 1.25 
1.24 0.05 2.30 0.08 19.04 1.37 0.62 
0.38 0.02 0.56 0.03 1.48 0.00 0.09 
0.92 0.05 1.78 0.07 17.07 1.35 0.52 

Bold indicates result below the MDA 

2/25/2000 
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TABLE D-4 

SOR by Zone (Wet & Dry gamma-spec) 
Dry Gamma-spec is the basis for the regulatory limits. 

Test Pit 1 SOR (based on 15 pCi/g) 

SUOV Dry 
Wet 

SUUP Dry 
Wet 

SULO Dry 

O.BITFiOV Dry 
0.49 wet 
0.23 TRUP Dly 
0.18 Wet 

0.35 REOV Dry 
0.32 Wet 
0.34 REUP Dry 
0.21 Wet 
0.14 RELO Dry 

0.56 
0.48 
0.17 
0.09 
0.14 

Test Pit 2 SOR (based on 15 pcilg) 

SUOV Dry 0.87 TROV Dry 1.03 REOV Dry 0.47 
Wet 0.87 Wet 0.54 Wet 0.25 

SUUP Dry 1.06 TRUP Dry 0.87 REUP Dry 1.09 
Wet 0.71 Wet 0.40 Wet 0.72 

SULO Dry 0.16 TRLO Dry 0.10 RELO Dry 0.10 
Wet 0.11 Wet 0.08 Wet 0.09 

lest Pit 3 SOR (based on 15 pcilg) 

SUOV Dly 1.46TROV Dry 1.51 REOV Dry 0.13 
Wet 1.08 Wet 1.17 Wet 0.05 

SUUP Dry 0.90 TRUP Dry 10.04 REUP Dry 1.39 
Wet 0.82 Wet 5.99 Wet 0.58 

SULO Dry 0.12 TRLO Dry 0.12 RELO Dry 0.13 
Wet 0.08 Wet 0.09 Wet 0.11 

Test Pit 4 SOR (based on 15 pcilg) 

SUOV Dry 49.07 TROV Dry 100.73 REOV Dry 44.42 
Wet 25.66 Wet 50.74 Wet 26.82 

SUUP Dry 5.50 TRUP Dry 0.58 REUP Dry 17.72 
Wet 4.15 Wet 0.44 Wet 8.78 

SULO Dry 0.16TRLO Dry 1.23 RELO Dry 0.70 
Wet 0.13. Wet 1.05 Wet 0.57 

Test Pit 5 SOR (based on 15 pciig) 

APPD-FILES.xls. Wet v. Dry SOR (15) Summary 9of 11 



TABLE D-5 
Geotechnical Samples for Radiological Analysis 

and SOR for Fractions 

zone 

&Pit1 

TRUP 0.87 MISS-LX37 0.205 0.1 0.035 0.128 0.179 0.353 
REUP 0.87 MISS-W4l 0.158 0.037 0.019 0.065 0.145 0.576 

‘rest pit 3 

r TROV suov SUUP REUP RUP 10.04 0.90 1.51 1.05 1.45 MI-2 MIS0355 MISS0053 MISS-W% MISS-CO59 0.042 0 0.021 0.095 025 0 0.097 0.123 0.064 0.104 0 0.067 0.093 0.045 0.055 O.COS 0.209 0.316 0.143 0.116 0.099 0.269 0.252 0.337 0.161 0.144 0.469 0.749 0.316 0.191 0.39 

suov 49.07 MISS-W71 0.029 0.051 0.017 0.036 0.124 0.743 
TROV 100.73 MISS-W74 0.016 0.083 0.04 0.081 0.119 0.661 
REOV 44.42 MISSW77 0 0.09 0.038 0. I 34 0.193 0.545 
SUUP 5.43 MISSW72 0.126 0.097 0.027 0.114 0.318 0.318 
REUP 17.72 MISS-0078 0 0.019 O.lX9 0.051 0.152 0.768 
TRLO 1.23 MISW076 0 0.015 0.007 0.142 0.443 0.393 
RELO 0.70 MISS-0079 0 0.002 0003 0.169 0.402 0.424 

OVER 1.61 MIS%XGO 0.097 0.227 0.106 0.216 0.174 0.18 
UPER 0.96 MISS-CC91 0042 0.009 0.073 0.172 0.31 0.394 
UPER2 0.83 MISS-C093 0.105 0.071 0.03 I 0.127 0.321 0.345 

2/25/2000 APPD-FILES.xls. Fraction Summary loot11 



L 

- 

TABLE D-5 
Geotechnical Samples for Radiological Analysis 

and SOR for Fractions 

zone SOR Sample # 
WY count) 

com&xmr~* 01: 
Based on 15 pci/g 

T& Pit 1 

suov 
REOV 

Test Pit 2 

0.57 MISS-CO14 0.W 0.15 0.24 1.09 0.65 1.79 
0.56 MISS0020 N:A 0.31 0.36 1.10 0.59 1 .B7 

suov 
TROV 
SUUP 
TRUP 
REUP 

Test Pit 3 

0.87 MI-3 
1.03 MISS0036 
1.06 MISS-0334 
0.87 MISSD337 
0.87 MISS0340 

0.17 0.19 0.40 0.76 0.98 3.53 
0.29 0.23 0.39 iA8 1.29 1.54 
0.19 0.13 0.60 1.74 1.68 1.31 
0.20 0.13 0.32 1.28 1.01 1.03 
0.10 0.18 0.41 2.91 1.62 1.67 

1.45 MISSW52 
1.51 MISS0355 
0.90 MI55-W.53 

10.04 MI5SCO5.5 
1.05 MI550359 

49.07 MISS-C071 
100.73 MISSM)74 
44.42 MISS0077 
5.43 MISS0072 

17.72 MIS&XI78 
1.23 MIS30376 
0.70 MIS50379 

1.61 MISS0090 
0.96 MWCG91 

N/A 1.15 1.05 1.73 2.71 13.14 
N/A 0.52 0.43 0.97 1.49 4.M) 
NIA 0.57 1.33 1.29 0.89 2.74 
0.60 0.61 1.52 4.49 9.55 17.24 
N/A N/A 3.78 2.80 2.54 1.50 

N/A 1.65 3.36 13.93 40.79 49.53 
N/A 1.14 3.31 29.62 91.55 145.04 
N/A 
0.85 
N/A 
NIA 
N/A 

1.02 
0.84 
1.34 
0.76 
5.01 

6.09 
1.32 
2.63 
0.68 
1.35 

19.00 
3.oa 

23.68 
1.61 
1.30 

58.97 
3.58 
7.67 
0.66 
0.63 

81.15 
20.56 
18.69 
2.22 
1.54 

0.78 0.55 0.89 1.15 0.99 6.05 
0.46 0.28 0.56 1.49 0.98 2.32 
0.31 0.36 0.31 1.41 0.59 0.78 
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Page 1 of 6 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

99G0005 

RI 

MAYWOOD 

Date Entered: 9/29/99 

Sample 
ID 

oafe 
CO//dCld 

Date 
Alldpd 

SD0 ID LABID Vol. w/D 
Sample 

TYP 
Alldyte Re.Wlt Ef?W unns Ana/ytice/ 

M&iXi MDA 

MISS00140 08123199 
MISS00140 08/23/99 
MISS00140 08/23/99 
MISS00140 08/23/99 
MISS00140 08/23/99 
MISS00140 08123199 
MISS00140 08123199 
MISS00140 08123199 
MISS00140 08/23/99 
MISS00140 08/23/99 
MISS00140 08/23/99 
MISS00140 08/23/99 
MISS0015X 08123199 
MISS0015X 08/23/99 
MISS0015X 08/23/99 
MISS0015X 08123199 
MISS0015X 08123199 
MISS0015X 08123199 
MISS0015X 08/23/99 
MISS0015X 08123199 
MISS0015X 08123199 
MISS0015X 08123199 
MISS0015X 08123199 
MISS0015X 08/23/99 
MISS00160 08123199 
MISS00160 08/23/99 
MISS00160 08/23/99 
MISS00160 08123199 

09128199 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 

09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 

09/28/99 
09128199 
09/28/99 
09128199 
09/28/99 
09/28/99 

9900005 
99GOOO5 
9900005 

99G0005 
99GOOO5 
9960005 

99GOOO5 
99GOOO5 
9900005 
99GOOO5 
99G0005 
99GOOO5 
99GOOO5 
99GOOO5 
99GOOO5 
9900005 
99GOOO5 
99G0005 
99G0005 

99G0005 
9960005 
99G0005 

664.9 DRY REG K-40 13.57 
664.9 DRY REG cs-137 0.13 
664.9 DRY REG RA-226 1.12 
664.9 DRY REG AC-227 1.13 
664.9 DRY REG RA-228 6.20 
664.9 DRY REG TH-228 6.20 
664.9 DRY REG TH-232 6.20 
664.9 DRY REG TH-230 38.70 
684.9 DRY REG PA-231 3.91 
664.9 DRY REG U-235 0.29 
664.9 DRY REG U-238 4.23 
664.9 DRY REG AM-241 0.48 
570.6 DRY REG K-40 10.15 
570.6 DRY REG cs-137 0.10 
570.8 DRY REG RA-226 0.87 
570.6 DRY REG AC-227 0.81 
570.6 DRY REG RA-228 1.68 
570.8 DRY REG TH-228 1.68 
570.6 DRY REG TH-232 1.68 
570.6 DRY REG TH-230 24.30 
570.6 DRY REG PA-231 2.61 
570.6 DRY REG U-235 0.16 
570.6 DRY REG U-238 3.03 
570.6 DRY REG AM-241 0.33 
730.5 DRY REG K-40 12.31 
730.5 DRY REG cs-137 0.08 
730.5 DRY REG RA-226 0.68 
730.5 DRY REG AC-227 0.64 

0.75 PCI/G GAMMASPEC 0.91 
0.00 PCI/G GAMMASPEC 0.13 
0.05 PCI/G GAMMASPEC 0.18 
0.00 PCI/G GAMMASPEC 1.13 
0.14 PCVG GAMMASPEC 0.30 
0.14 PCllG GAMMASPEC 0.30 
0.14 PCVG GAMMASPEC 0.30 
0.00 PCI/G GAMMASPEC 36.70 
0.00 PCI/G GAMMASPEC 3.91 
0.04 PCVG GAMMASPEC 0.13 
0.00 PCVG GAMMASPEC 4.23 
0.00 PCllG GAMMASPEC 0.48 
0.85 PCllG GAMMASPEC 0.72 
0.00 PCI/G GAMMASPEC 0.10 
0.05 PCVG GAMMASPEC 0.13 
0.00 PCVG GAMMASPEC 0.81 
0.07 PCVG GAMMASPEC 0.23 
0.07 PCllG GAMMASPEC 0.23 
0.07 PCVG GAMMASPEC 0.23 
0.00 PCVG GAMMASPEC 24.30 
0.00 PCllG GAMMASPEC 2.81 
0.03 PCVG GAMMASPEC 0.09 
0.00 PCVG GAMMASPEC 3.03 
0.00 PCllG GAMMASPEC 0.33 
0.64 PCI/G GAMMASPEC 0.40 
0.00 PCVG GAMMASPEC 0.06 
0.04 PCVG GAMMASPEC 0.10 
0.00 PCllG GAMMASPEC 0.64 



I P Field a Spectroscopy 

Location: MAYWOOD 
I 

Site WBS: 

I 

Date Entered: 9/29/99 
Work Order Number: 99GOOO5 

Project Number: 
Environmental Cat: RI I I 

FUSRAP Radiolr Seports 
Pr I I/4/99 

rdge 2 of 6 

Sample 
ID 

MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00170 
MISS00170 
MISS00170 
MISS00170 
MISS00170 
MISS00170 
MISS00170 
MISS00170 
MISS00170 
MISS00170 
MISS001 70 
MISS00170 
MISS00180 
MISS00180 
MISS00180 
MISS00180 
MISS001 80 
MISS001 80 
MISS00180 
MISS00180 

Date 
Collected 

08/23/99 
08123199 
08/23/99 
08123199 
08123199 
08/23/99 
08/23/99 
08/23/99 
08/23/99 
08/23/99 
08/23/99 
08/23/99 
08123199 
08123199 
08/23/99 
08/23/99 
08/23/99 
08123199 
08/23/99 
08/23/99 
08/24/99 
08/24/99 
08/24/99 
08/24/99 
08124199 
08/24/99 
08124199 
08/24/99 

Date 
Ana/yzed 

09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/28/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
OQ/ZQ/QQ 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 

SDG ID 

QQGOOO5 

LAB ID 
SLWple 

Vol. w/D 
TYP- 

All@tW RKWff EIRY Units 
Analytica/ 

Method 
MDA 

0.05 PCllG GAMMASPEC 

99GOOO5 
QQG0005 
99G0005 

99G0005 
99GOOO5 
QQG0005 
9900005 
QQGOOO5 
QQG0005 
QQGOOO5 

9960005 
QQG0005 

99GOOO5 

9960005 

9960005 

730.5 DRY 
730.5 DRY 
730.5 DRY 
730.5 DRY 
730.5 DRY 
730.5 DRY 
730.5 DRY 
730.5 DRY 
701.0 DRY 
701.0 DRY 
701.0 DRY 
701.0 DRY 
701.0 DRY 
701.0 DRY 
701.0 DRY 
701.0 DRY 
701.0 DRY 
701.0 DRY 
701.0 DRY 
701.0 DRY 
547.8 DRY 
547.8 DRY 
547.8 DRY 
547.8 DRY 
547.8 DRY 
547.8 DRY 
547.8 DRY 
547.8 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 

0.93 
0.93 
0.93 

18.20 
1.88 
0.09 
2.17 
0.25 

11.55 
0.11 
0.87 
0.92 
3.42 
3.42 
3.42 

28.60 
3.07 
0.14 
3.28 
0.38 
6.96 
0.12 
0.82 
0.99 
2.94 
2.94 
2.94 

29.20 

0.05 PCVG GAMMASPEC 
0.05 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.02 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
0.67 PCI/G GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.05 PCllG GAMMASPEC 
0.00 PCIM; GAMMASPEC 
0.10 PCI/G GAMMASPEC 
0.10 PCllG GAMMASPEC 
0.10 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.03 PCVG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.57 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.05 PCllG GAMMASPEC 
0.10 PCI/G GAMMASPEC 
0.10 PCllG GAMMASPEC 
0.10 PCllG GAMMASPEC 
0.10 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 

0.14 
0.14 
0.14 

18.20 
1.88 
0.07 
2.17 
0.25 
0.92 
0.11 
0.14 
0.92 
0.25 
0.25 
0.25 

28.60 
3.07 
0.10 
3.28 
0.38 
0.98 
0.12 
0.14 
0.99 
0.27 
0.27 
0.27 

29.20 



\ ‘. 
I P Field a Spectroscopy 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 

Environmental Cat: 

9960005 

RI 

MAYWOOD 

Date Entered: g/29/99 

( \ 
FUSRAP Radiolr 9epolts 

Pr, 1114/99 
rage 3 of 6 

Sample Dafe 
ID CO/lec~ 

MISS00180 08124199 

Date 
Aflalyzed 

09/29/99 

SDG ID LABID vol. w/D 
Sample 

TYP 
Aid@ ReSUff EnOr units 

Afldyfictll 
M&Cd 

MDA 

9900005 547.8 DRY REG PA-231 3.36 0.00 PCIIG GAMMASPEC 3.36 
MISS00180 08124199 
MISS00180 08/24/99 
MISS00180 08/24/99 
MISS00180 08/24/99 
MISS00180 08/24/99 
MISS00180 08124199 
MISS00180 08124199 
MISS00180 08/24/99 
MISS00180 08/24/99 
MISS00180 08/24/99 
MISS00180 08/24/99 
MISS00180 08124199 
MISS00180 08/24/99 
MISS00180 08124199 
MlSS00180 08124199 
MISS00190 08123199 
MISS00190 08123199 
MISS00190 08/23/99 
MISS00190 08/23/99 
MISS00190 08123199 
MISS00190~ 08/23/99 
MISS00190 08/23/99 
MISS00190 08/23/99 
MISS00190 08/23/99 
MISS00190 08/23/99 
MISS00190 08/23/99 
MISS00190 08/23/99 

09/29/99 
09/29/99 

09/29/99 
09129199 
09/29/99 

09/29/99 
09/29/99 

09/29/99 
09/29/99 
09/29/99 
09/29/99 

09/28/99 
09/28/99 
09128199 

09/28/99 
09/28/99 
09/28/99 
09/28/99 
09128199 

9900005 
9960005 
9960005 
99G0005 
99GOOO5 
99GOOO5 
99GOOO5 
QQGOOO5 
QQGOOO5 

99GOOO5 
99GOOO5 

99GOOO5 
99GOO05 
99G0005 
99GOOO5 
QQGOOO5 
99GO005 
99GOOO5 
QQGOOO5 
QQGOOO5 
99GOOO5 
QQGOOO5 
99GOOO5 
99GOOO5 
QQG0005 

547.8 DRY REG U-235 0.12 0.03 
547.8 DRY REG U-238 3.44 0.00 
547.8 DRY REG AM-241 0.42 0.00 
547.8 DRY LREP K-40 8.25 0.59 
547.8 DRY LREP cs-137 0.12 0.00 
547.8 DRY LREP RA-226 0.98 0.05 
547.8 DRY LREP AC-227 0.98 0.00 
547.8 DRY LREP RA-228 3.04 0.10 
547.8 DRY LREP TH-228 3.04 0.10 
547.0 DRY LREP TH-232 3.04 0.10 
547.8 DRY LREP TH-230 28.70 0.00 
547.8 DRY LREP PA-231 3.25 0.00 
547.8 DRY LREP U-235 0.18 0.03 
547.8 DRY LREP U-238 3.53 0.00 
547.8 DRY LREP AM-241 0.40 0.00 
704.5 DRY REG K-40 11.19 0.64 
704.5 DRY REG cs-137 0.07 0.00 
704.5 DRY REG RA-226 0.58 0.04 
704.5 DRY REG AC-227 0.68 0.00 
704.5 DRY REG RA-228 0.91 0.05 
704.5 DRY REG TH-228 0.91 0.05 
704.5 DRY REG TH-232 0.91 0.05 
704.5 DRY REG TH-230 17.70 0.00 
704.5 DRY REG PA-231 1.93 0.00 
704.5 DRY REG U-235 0.15 0.02 
704.5 DRY REG U-238 2.16 0.00 
704.5 DRY REG AM-241 0.25 0.00 

PCIIG 
PCIIG 
PCVG 
PCIIG 
PCIIG 
PCIIG 
PCVG 
PCIIG 
PCIIG 

PCIIG 
PCllG 
PCIIG 
PCVG 
PCIIG 
PCVG 
PCIIG 
PCIIG 
PCIIG 
PCVG 
PCIIG 
PCIIG 
PCIIG 
PCVG 
PCllG 
PCIIG 
PCIIG 

GAMMASPEC 0.11 
GAMMASPEC 3.44 
GAMMASPEC 0.42 
GAMMASPEC 0.75 
GAMMASPEC 0.12 
GAMMASPEC 0.15 
GAMMASPEC 0.98 
GAMMASPEC 0.27 
GAMMASPEC 0.27 
GAMMASPEC 0.27 
GAMMASPEC 28.70 
GAMMASPEC 3.25 
GAMMASPEC 0.11 
GAMMASPEC 3.53 
GAMMASPEC 0.40 
GAMMASPEC 0.76 
GAMMASPEC 0.07 
GAMMASPEC 0.12 
GAMMASPEC 0.68 
GAMMASPEC 0.16 
GAMMASPEC 0.16 
GAMMASPEC 0.16 
GAMMASPEC 17.70 
GAMMASPEC 1.93 
GAMMASPEC 0.06 
GAMMASPEC 2.16 
GAMMASPEC 0.25 
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Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

Sample 
ID 

MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MlSSOOPlO 
MISS00210 
MISS00210 
MISS00210 
MISS00220 
MISS00220 
MISS00220 
MISS00220 

99GOOO5 

RI 

D.&l 
conecfed 

08/23/99 
08123199 
08123199 
08123199 
08/23/99 
08123199 
08/23/99 
08/23/99 
08/23/99 
08123199 
08/23/99 
08/23/99 
08123199 
08/23/99 
08/23/99 
08/23/99 
08/23/99 
08123199 
08/23/99 
08/23/99 
08123199 
08/23/99 
08/23/99 
08/23/99 
08/23/99 
08123199 
08/23/99 
08/23/99 

MAYWOOD 

Date Entered: 9129199 

Date StlIllpl.3 
Afldpd 

SDG ID LA6 ID Vol. w/D 
TYP 

All+ Redl Error Unils 
Afldyticd 

MdhCd 
MDA 

9900005 691.2 DRY REG K-40 GAMMASPEC 09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 

99G0005 

99G0005 
99GOOO5 

99G0005 
99G0005 

99G0005 

99G0005 
99G0005 

99G0005 
99G0005 

691.2 DRY REG cs-137 
691.2 DRY REG RA-226 
691.2 DRY REG AC-227 
691.2 DRY REG RA-228 
691.2 DRY REG TH-228 
691.2 DRY REG TH-232 
691.2 DRY REG TH-230 
691.2 DRY REG PA-231 
691.2 DRY REG U-235 
691.2 DRY REG U-238 
691.2 DRY REG AM-241 
382.0 DRY REG K-40 
382.0 DRY REG cs-137 
382.0 DRY REG RA-226 
382.0 DRY REG AC-227 
382.0 DRY REG RA-228 
382.0 DRY REG TH-228 
382.0 DRY REG TH-232 
382.0 DRY REG TH-230 
382.0 DRY REG PA-231 
382.0 DRY REG U-235 
382.0 DRY REG U-238 
382.0 DRY REG AM-241 
670.5 DRY REG K-40 
670.5 DRY REG cs-137 
670.5 DRY REG RA-226 
670.5 DRY REG AC-227 

12.32 
0.13 
1.12 
1.17 
6.05 
6.05 
6.05 

35.30 
3.97 
0.28 
4.24 
0.47 
4.85 
0.03 
0.49 
0.90 
1.14 
1.14 
1.14 

24.50 
2.76 
0.10 
3.15 
0.33 

11.66 
0.07 
0.62 
0.67 

0.73 PCVG 
0.00 PCVG 
0.06 PCllG 
0.00 PCllG 
0.14 PCI/G 
0.14 PCllG 
0.14 PCllG 
0.00 PCIIG 
0.00 PCVG 
0.04 PCXG 
0.00 PCllG 
0.00 PCllG 
0.53 PCllG 
0.02 PCVG 
0.05 PCVG 
0.00 PCVG 
0.07 PCVG 
0.07 PCllG 
0.07 PCllG 
0.00 PCllG 
0.00 PCllG 
0.03 PCllG 
0.00 PCVG 
0.00 PCVG 
0.65 PCVG 
0.00 PCllG 
0.04 PCVG 
0.00 PCVG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

1.19 
0.13 
0.20 
1.17 
0.31 
0.31 
0.31 

35.30 
3.97 
0.13 
4.24 
0.47 
0.86 
0.06 
0.14 
0.90 
0.23 
0.23 
0.23 

24.50 
2.76 
0.11 
3.15 
0.33 
0.49 
0.07 
0.09 
0.67 



Field na Spectroscopy FUSRAP Radio1 ’ Reports 
P 1 l/4/99 

, age5of6 

Location: 

Site WBS: 

MAYWOOD 

Date Entered: 9/29/99 

Work Order Number: 

Project Number: 
Environmental Cat: 

99GOM35 

RI 

Sample 
ID 

Date Date SD0 ID LAB/D vol. w/D S.Wllple 
CO//C3&d Atltllyred TYP 

Afldvfe R&W/f EflW Units Analyiical . 
M.&hod MDA 

MISS00220 08/23/99 09/29/99 
MISS00220 08/23/99 09/29/99 
MISS00220 08/23/99 09/29/99 
MISS00220 08/23/99 09/29/99 
MISS00220 08123199 09/29/99 
MISS00220 08/23/99 09/29/99 
MISS00220 08/23/99 09/29/99 
MISS00220 08/23/99 09/29/99 
MISS00230 08/23/99 09/29/99 
MISS00230 08/23/99 09/29/99 
MISS00230 08/23/99 09/29/99 
MISS00230 08/23/99 09/29/99 
MISS00230 08/23/99 09/29/99 
MISS00230 08/23/99 09/29/99 
MISS00230 08/23/99 09/29/99 
MISS00230 08/23/99 09/29/99 
MISS00230 08/23/99 09/29/99 
MISS00230 08/23/99 09/29/99 
MISS00230 08123199 09/29/99 
MISS00230 08/23/99 09/29/99 
QCBLANK 09/29/99 09/29/w 
QCBLANK 09/29/99 09/29/99 
QCBLANK 09/29/99 09/29/99 
QCBLANK 09/29/99 09/29/99 
QCBLANK 09/29/99 09/29/99 
QCBLANK 09/29/99 09/29/99 
QCBLANK 09/29/99 09/29/99 
QCBLANK 09/29/99 09/29/99 

99GOOO5 

9960005 

99GOOO5 
99GOOO5 

99GOO05 

9960005 
9960005 

9900005 

99GOOO5 

670.5 DRY REG RA-228 0.86 0.05 PCllG GAMMASPEC 0.19 

670.5 DRY REG TH-228 0.86 0.05 PCl/G GAMMASPEC 0.19 

670.5 DRY REG TH-232 0.86 0.05 PCI/G GAMMASPEC 0.19 

670.5 DRY REG TH-230 18.50 0.00 PCllG GAMMASPEC 18.50 

670.5 DRY REG PA-231 2.03 0.00 PCVG GAMMASPEC 2.03 
670.5 DRY REG U-235 0.12 0.02 PCI/G GAMMASPEC 0.07 

670.5 DRY REG U-238 2.25 0.00 PCVG GAMMASPEC 2.25 

670.5 DRY REG AM-241 0.25 0.00 PCVG GAMMASPEC 0.25 

394.2 DRY REG K-40 6.03 0.56 PCVG GAMMASPEC 0.63 

394.2 DRY REG cs-137 0.11 0.00 PCVG GAMMASPEC 0.11 

394.2 DRY REG RA-226 0.47 0.04 PCI/G GAMMASPEC 0.16 
394.2 DRY REG AC-227 0.86 0.00 PCVG GAMMASPEC 0.86 
394.2 DRY REG RA-228 1.14 0.07 PCVG GAMMASPEC 0.17 

394.2 DRY REG TH-228 1.14 0.07 PCllG GAMMASPEC 0.17 

394.2 DRY REG TH-232 1.14 0.07 PCI/G GAMMASPEC 0.17 

394.2 DRY REG TH-230 25.70 0.00 PCVG GAMMASPEC 25.70 

394.2 DRY REG PA-231 2.75 0.00 PCl/G GAMMASPEC 2.75 

394.2 DRY REG U-235 0.12 0.00 PCVG GAMMASPEC 0.12 

394.2 DRY REG U-238 2.81 0.00 PCllG GAMMASPEC 2.81 

394.2 DRY REG AM-241 0.33 0.00 PCVG GAMMASPEC 0.33 

945.0 DRY EL K-40 0.43 0.00 PCI/G GAMMASPEC 0.43 

945.0 DRY BL es-137 0.02 0.00 PCI/G GAMMASPEC 0.02 

945.0 DRY BL RA-226 0.04 0.00 PCVG GAMMASPEC 0.04 

945.0 DRY BL AC-227 0.15 0.00 PCI/G GAMMASPEC 0.15 

945.0 DRY BL RA-228 0.06 0.00 PCVG GAMMASPEC 0.06 

945.0 DRY BL TH-228 0.06 0.00 PCI/G GAMMASPEC 0.06 

945.0 DRY BL TH-232 0.06 0.00 PCVG GAMMASPEC 0.06 

945.0 DRY BL TH-230 5.75 0.00 PCllG GAMMASPEC 5.75 



F’ = Field C 9 Spectroscopy 

Sample 
ID 

QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCSPIKE 
QCSPIKE 
QCSPIKE 
QCSPIKE 

D& 
collected 

09/29/99 

04/01/99 

04/01/99 

04/01/99 

04/01/99 

Ane/yzed 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 
09/29/99 

SDG ID LAB ID Vol. w/D 

QQG0005 945.0 DRY 
9900005 945.0 DRY 
99G0005 945.0 DRY 
QQG0005 945.0 DRY 
QQGOOO5 832.0 DRY 
99G0005 832.0 DRY 
9960005 832.0 DRY 
QQG0005 832.0 DRY 

Ssmple 
TYP 

BL 
BL 
BL 
BL 

LCSF 
LCSF 
LCST 
LCST 

PA-231 0.68 0.00 PCIIG GAMMASPEC 0.68 
U-235 0.03 0.00 PCVG GAMMASPEC 0.03 

U-238 0.79 0.00 PCVG GAMMASPEC 0.79 

AM-241 0.07 0.00 PCllG GAMMASPEC 0.07 
cs-137 70.43 2.22 PCVG GAMMASPEC 1.04 

AM-241 163.98 6.30 PCIIG GAMMASPEC 3.69 

cs-137 68.43 3.22 PCVG GAMMASPEC 1.04 
AM-241 165.05 8.25 PCllG GAMMASPEC 3.69 

FUSRAP Radiolw ?epotts 
Prii I/4/99 

r uye6of6 

MDA 



\ \ 
,P Field Ia Spectroscopy 

Location: 

Site WBS: 

Work Order Number: 

Project Number: 
Environmental Cat: 

99GOoO9 

RI 

MAYWOOD 

Date Entered: 1 o/20/99 

! 
FUSRAP Radio1 Reports 

Printed: 1 l/4/99 
Page 1 of 7 

MISS0520 08/31/99 1 O/l 8/99 
MISS0520 08/31/99 10/18/99 
MISS0520 08/31/99 10118/99 
MISS0520 08/31/99 10118/99 
MISS0520 08131/99 10118/99 
MISS0520 08/31/99 10118l99 
MISS0520 08/31/99 1 O/l 8199 
MISS0520 08/31/99 10/18/99 
MISS0520 08/31/99 10/18/99 
MISS0520 08/31/99 10/18/99 
MISS0520 08/31/99 10118l99 
MISS0520 08/31/99 IO/l 8199 
MISS0540 08/31/99 IO/l 8199 
MISS0540 08/31/99 1 O/l 8199 
MISS0540 08/31/99 10118l99 
MISS0540 08/31/99 1 O/l 8/99 
MISS0540 08/31/99 10118199 
MISS0540 08/31/99 10/18/99 
MISS0540 08/31/99 10/18/99 
MISS0540 08/31/99 10/18/99 
MISS0540 08/31/99 10/18/99 
MISS0540 08/31/99 10/18/99 
MISS0540 08/31/99 10118/99 
MISS0540 08/31/99 10118/99 
MISS0550 08/31/99 10/18/99 
MISS0550 08/31/99 10/18/99 
MISS0550 08/31/99 10118/99 
MISS0550 08/31/99 10118/99 

99G0009 
9960009 

99GOOO9 
99GOOO9 

99GOOO9 
99GOOO9 
9900009 
99GOOO9 
99G0009 
99GOOO9 

99G0009 
9900009 
99G0009 

9960009 
9960009 

9960009 

480.6 DRY SD K-40 14.72 0.96 
480.6 DRY SD cs-137 0.24 0.00 
480.6 DRY SD RA-226 3.07 0.11 
480.6 DRY SD AC-227 2.03 0.00 
480.6 DRY SD RA-228 16.48 0.31 

480.6 DRY SD TH-228 16.48 0.31 

480.8 DRY SD TH-232 16.48 0.31 

480.6 DRY SD TH-230 65.30 0.00 

480.6 DRY SD PA-231 7.44 0.00 

480.6 DRY SD U-235 0.48 0.08 

480.6 DRY SD U-238 7.46 0.00 

480.6 DRY SD AM-241 0.85 0.00 

701.9 DRY SD K-40 11.26 0.64 

701.9 DRY SD cs-137 0.06 0.00 

701.9 DRY SD RA-226 0.45 0.03 

701.9 DRY SD AC-227 0.59 0.00 

701.9 DRY SD RA-228 0.57 0.04 

701.9 DRY SD TH-228 0.57 0.04 

701.9 DRY SD TH-232 0.57 0.04 

701.9 DRY SD TH-230 19.20 0.00 

701.9 DRY SD PA-231 1.80 0.00 

701.9 DRY SD U-235 0.01 0.03 

701.9 DRY SD U-238 2.37 0.00 

701.9 DRY SD AM-241 0.29 0.00 

437.1 DRY SD K-40 13.73 0.94 

437.1 DRY SD cs-137 0.25 0.00 

437.1 DRY SD RA-226 3.42 0.12 

437.1 DRY SD AC-227 2.27 0.00 

PCVG 
PCVG 
PCIIG 

PCVG 
PCIIG 
PCVG 
PCI/G 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCllG 
PCIIG 
PCVG 
PCVG 
PCVG 
PCVG 
PCVG 
PCVG 
PCIIG 

GAMMASPEC 1.66 

GAMMASPEC 0.24 

GAMMASPEC 0.35 

GAMMASPEC 2.03 

GAMMASPEC 0.43 

GAMMASPEC 0.43 

GAMMASPEC 0.43 

GAMMASPEC 65.30 

GAMMASPEC 7.44 

GAMMASPEC 0.23 

GAMMASPEC 7.46 

GAMMASPEC 0.85 

GAMMASPEC 0.67 

GAMMASPEC 0.06 

GAMMASPEC 0.09 

GAMMASPEC 0.59 

GAMMASPEC 0.12 

GAMMASPEC 0.12 

GAMMASPEC 0.12 

GAMMASPEC 19.20 

GAMMASPEC 1.80 

GAMMASPEC 0.05 

GAMMASPEC 2.37 

GAMMASPEC 0.29 

GAMMASPEC 1.56 

GAMMASPEC 0.25 

GAMMASPEC 0.38 

GAMMASPEC 2.27 



F’ 9P Field r w Spectroscopy FUSRAP Radiok Peports 
Pn 1 I/4/99 

rage 2 of 7 

1 o/20/99 

SDGlD LAB ID Vol. w/D 
Sample 

TYP 
A!lS/yfe R.WU/l Error unns 

Adyficsl 
MdhCZd MDA 

16.88 0.32 PCI/G GAMMASPEC 0.58 . 
99G0009 
9900009 
99G0009 

437.1 DRY 
437.1 DRY 
437.1 DRY 
437.1 DRY 
437.1 DRY 
437.1 DRY 
437.1 DRY 
437.1 DRY 
351.8 DRY 
351.8 DRY 
351.8 DRY 
351.8 DRY 
351.8 DRY 
351.8 DRY 
351.8 DRY 
351.8 DRY 
351.8 DRY 
351.8 DRY 
351.8 DRY 
351.8 DRY 
682.2 DRY 
682.2 DRY 
682.2 DRY 
682.2 DRY 
682.2 DRY 
682.2 DRY 
682.2 DRY 
682.2 DRY 

SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 

RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

Sample 
ID 

MISS0550 
MISS0550 
MISS0550 
MISS0550 
MISS0550 
MISS0550 
MISS0550 
MISS0560 
MISS0560 
MISS0560 
MISS0560 
MISS0560 
MISS0560 
MISS0560 
MISS0560 
MISS0560 
MISS0560 
MISS0560 
MISS0560 
MISS0570 
MISS0570 
MISS0570 
MISS0570 
MISS0570 
MISS0570 
MISS0570 
MISS0570 

99G0009 

RI 

Date 
COk?CW 

08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 

MAYWOOD 

Date Entered: 

Date 
A%+Zd 

1 O/l 8199 
10/18/99 
1 O/l 8/99 
1 O/l 8/99 
1 O/l 8/99 
10/18/99 
1 O/l 8199 
1 O/l 8/99 
1 O/l 8199 
10118/99 
1 O/l 8199 
10/18/99 
10/18/99 
1 O/l 8/99 
1 O/l 8199 
1 O/l 8/99 
10/18/99 
10/18/99 
10/18/99 
1 O/l 8/99 
10/18/99 
1 O/l 8/99 
1 O/l 8/99 
1 O/l 8/99 
1 O/l 8/99 
10118/99 
1 O/l 8/99 
10/18/99 

99G0009 

99G0009 
99GOOO9 

99G0009 

16.88 
16.88 
66.00 

7.58 
0.50 
7.81 
0.88 

16.77 
0.70 

10.16 
6.13 

135.24 
135.24 
135.24 
190.00 
22.30 

2.98 
.\ 

99G0009 

99G0009 
99G0009 
9900009 

U-238 C 17.18 
AM-241 2.58 

K-40 10.86 
cs-137 0.06 
RA-226 0.45 
AC-227 0.63 
RA-228 0.72 
TH-228 0.72 
TH-232 0.72 
TH-230 16.50 

0.32 PCVG GAMMASPEC 0.58 
0.32 PCI/G GAMMASPEC 0.58 
0.00 PCVG GAMMASPEC 66.00 
0.00 PCVG GAMMASPEC 7.58 
0.08 PCl/G GAMMASPEC 0.24 
0.00 PCI/G GAMMASPEC 7.81 
0.00 PCVG GAMMASPEC 0.88 
1.73 PCl/G GAMMASPEC 4.73 
0.00 PCI/G GAMMASPEC 0.70 
0.31 PCl/G GAMMASPEC 1.02 
0.00 PCllG GAMMASPEC 6.13 
1.87 PCVG GAMMASPEC 1.24 
1.87 PCl/G GAMMASPEC 1.24 
1.87 PCIIG GAMMASPEC 1.24 
0.00 PCllG GAMMASPEC 190.00 
0.00 PCI/G GAMMASPEC 22.30 
0.24 PCI/G GAMMASPEC 0.71 
6.12 PCVG GAMMASPEC 19.90 )< 
0.00 PCVG GAMMASPEC 2.58 
0.62 PCI/G GAMMASPEC 0.80 
0.00 PCI/G GAMMASPEC 0.06 
0.03 PCVG GAMMASPEC 0.09 
0.00 PCVG GAMMASPEC 0.63 
0.05 PCllG GAMMASPEC 0.14 
0.05 PCVG GAMMASPEC 0.14 
0.05 PCllG GAMMASPEC 0.14 
0.00 PCI/G GAMMASPEC 16.50 

Approved by: Date: 



.P Field a Spectroscopy 

Location: 

site WBS: 

Work Order Number: 
Project Number: 

Environmental Cat: 

99GOOO9 

RI 

MAYWOOD 

Date Entered: 1 o/20/99 

FUSRAP Radiok .?epotts 
Printed: 1 I/4/99 

Page 3 of 7 

Semple 
ID 

MISS0570 
MISS0570 
MISS0570 
MISS0570 
MISS0580 
MISS0580 
MISS0580 
MISS0580 
MISS0580 
MISS0580 
MISS0580 
MISS0580 
MISS0580 
MISS0580 
MISS0580 
MISS0580 
MISS0590 
MISS0590 
MISS0590 
MISS0590 
MISS0590 
MISS0590 
MISS0590 
MISS0590 
MISS0590 
MISS0590 
MISS0590 
MISS0590 

Date 
C&&d 

08/31/99 
08131199 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08131199 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08131199 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08131199 
08/31/99 
08/31/99 
08131199 
08/31/99 
08/31/99 
08/31/99 
08/31/99 

1 O/l 8199 
1 O/l 8199 
1 O/l 8199 
10/18/99 
10/18/99 
1 O/l 8/99 
1 O/l 8199 
1 O/l 8199 
1 O/l 8199 
10/18/99 
10/18/99 
10/18/99 
1 O/l 8/99 
10/18/99 
1 O/l 8199 
1 O/l 8/99 
10/18/99 
10/18/99 
10/18/99 
1 O/l 8199 
1 O/l 8199 
10/18/99 
1 O/l 8199 
10/18/99 
10/18/99 
10/18/99 
10/18/99 
1 O/l 8199 

SDG ID 

99G0009 

LAS ID vol. w/D 
Sample 

TYP 
Analyfe R.SJU/f Error Units Ana/yt/ca/ 

M&Cd MDA 

1.79 

99GOOO9 
99GO009 
99GOOO9 
99GOOO9 

99G0009 
9960009 
99G0009 
9900009 

9960009 

9980009 
99GOOOQ 
9900009 

99GOOO9 

9900009 

99GOOOQ 
99GOOOQ 
9900009 

682.2 DRY SD 
682.2 DRY SD 
682.2 DRY SD 
682.2 DRY SD 
222.6 DRY SD 
222.6 DRY SD 
222.6 DRY SD 
222.6 DRY SD 
222.6 DRY SD 
222.6 DRY SD 
222.6 DRY SD 
222.6 DRY SD 
222.6 DRY SD 
222.6 DRY SD 
222.6 DRY SD 
222.6 DRY SD 
320.9 DRY SD 
320.9 DRY SD 
320.9 DRY SD 
320.9 DRY SD 
320.9 DRY SD 
320.9 DRY SD 
320.9 DRY SD 
320.9 DRY SD 
320.9 DRY SD 
320.9 DRY SD 
320.9 DRY SD 
320.9 DRY SD 

PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 

1.79 
0.07 
2.08 
0.23 
2.06 
0.16 
0.29 
0.92 
0.38 
0.38 
0.38 

28.70 
3.07 
0.16 
4.06 
0.40 
3.40 
0.24 
1.89 
1.98 

11.60 
11.60 
11.60 
62.40 

7.37 
0.27 
7.72 
0.87 

0.00 PCIIG 
0.02 PCIIG 
0.00 PCIIG 
0.00 PCI/G 
0.00 PCI/G 
0.00 PCIIG 
0.05 PCIIG 
0.00 PCIIG 
0.00 PCI/G 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCl/G 
0.00 PCVG 
0.00 PCI/G 
0.00 PCIIG 
0.00 PCVG 
0.62 PCIIG 
0.00 PCVG 
0.10 PCVG 
0.00 PCVG 
0.26 PCIIG 
0.26 PCVG 
0.26 PCVG 
0.00 PCIIG 
0.00 PCIIG 
0.07 PCIIG 
0.00 PCIIG 
0.00 PCIIG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.07 
2.08 
0.23 
2.06 
0.16 
0.18 
0.92 
0.38 
0.38 
0.38 

28.70 
3.07 
0.16 
4.06 
0.40 
1.62 
0.24 
0.33 
1.98 
0.55 
0.55 
0.55 

62.40 
7.37 
0.24 
7.72 
0.87 



F’ :P Field C >a Spectroscopy 

Location: MAYWOOD 

Site WBS: Date Entered: 1 o/20/99 

I Work Order Number: 99GOOO9 

Project Number: I I 
Environmental Cat: RI I I 

FUSRAP Radiolc Seports 
Prl I l/4/99 

, dge40f7 

Sample 
ID 

MISS0600 

Date 
CO//L3d3d 

08/31/99 

Date 
Alldpd 

10/18/99 

Sample SDGlD LA9 ID vol. w/D 
TYP+ 

AtldYt¶ Resull Elk-r uni1s 
AtE4ylical 
M&.Zd 

MDA 

99G0009 738.5 DRY SD K-40 10.08 0.59 PCVG GAMMASPEC 0.73 

MISS0600 08/31/99 10/18/99 

MISS0600 08131199 10/18/99 

MISS0600 08/31/99 10118/99 

MISS0600 08/31/99 10/18/99 

MISS0600 08/31/99 10/18/99 

MISS0600 08/31/99 10/18/99 

MISS0600 08/31/99 10118/99 

MISS0600 08/31/99 10/18/99 

MISS0600 08/31/99 10/18/99 

MISS0600 08/31/99 10/18/99 

MISS0600 08/31/99 10118/99 

MISS0900 08/08/99 1 O/l 8/99 

MISS0900 08/08/99 10/18/99 

MISS0900 08/08/99 10/18/99 

MISS0900 08/08/99 10/18/99 

MISS0900 08/08/99 10/18/99 

MISS0900 08/08/99 10118/99 

MISS0900 08/08/99 1 O/l 8/99 

MISS0900 08/08/99 10/18/99 

MISS0900 08/08/99 10118/99 

MISS0900 08/08/99 10/18/99 

MISS0900 08/08/99 10/18/99 

MISS0900 08/08/99 10/18/99 

MISS0910 08/18/99 10/18/99 

MISS0910 08/18/99 1 O/l 8/99 

MISS0910 08/18/99 10118/99 

MISS0910 08/18/99 10/18/99 

9900009 

9900009 

99G0009 

9960009 
99G0009 
99G0009 

9960009 

99G0009 

9900009 

99GOO09 
9960009 

99GOOO9 

99G0009 
9900009 

99G0009 
99G0009 

738.5 DRY SD cs-137 0.07 

738.5 DRY SD RA-226 0.50 

738.5 DRY SD AC-227 0.61 

738.5 DRY SD RA-228 0.80 

738.5 DRY SD TH-228 0.80 

738.5 DRY SD TH-232 0.80 

738.5 DRY SD TH-230 15.90 

738.5 DRY SD PA-231 1.82 

738.5 DRY SD U-235 0.07 

738.5 DRY SD U-238 2.18 

738.5 DRY SD AM-241 0.27 

555.7 DRY SD K-40 11.11 

555.7 DRY SD cs-137 0.23 

555.7 DRY SD RA-226 3.54 

555.7 DRY SD AC-227 2.18 

555.7 DRY SD RA-228 19.26 

555.7 DRY SD TH-228 19.26 

555.7 DRY SD TH-232 19.26 

555.7 DRY SD TH-230 67.30 

555.7 DRY SD PA-231 7.26 

555.7 DRY SD U-235 0.54 

555.7 DRY SD U-238 4.70 

555.7 DRY SD AM-241 0.90 

406.7 DRY SD K-40 7.95 

406.7 DRY SD cs-137 0.17 

406.7 DRY SD RA-226 3.20 

406.7 DRY SD AC-227 1.65 

Approved by: Date: 

0.00 PCVG GAMMASPEC 0.07 

0.03 PCVG GAMMASPEC 0.09 

0.00 PCVG GAMMASPEC 0.61 

0.05 PCVG GAMMASPEC 0.16 

0.05 PCllG GAMMASPEC 0.16 

0.05 PCVG GAMMASPEC 0.16 

0.00 PCVG GAMMASPEC 15.90 

0.00 PCllG GAMMASPEC 1.82 

0.02 PCVG GAMMASPEC 0.07 

0.00 PCVG GAMMASPEC 2.18 

0.00 PCVG GAMMASPEC 0.27 

0.77 PCVG GAMMASPEC 1.36 

0.00 PCllG GAMMASPEC 0.23 

0.12 PCllG GAMMASPEC 0.33 

0.00 PCllG GAMMASPEC 2.16 

0.34 PCllG GAMMASPEC 0.57 

0.34 PCllG GAMMASPEC 0.57 

0.34 PCVG GAMMASPEC 0.57 

0.00 PCVG GAMMASPEC 67.30 

0.00 PCVG GAMMASPEC 7.26 

0.08 PCI/G GAMMASPEC 0.23 

2.34 PCIIG GAMMASPEC (7.66; 

0.00 PCVG GAMMASPEC 0.90 

0.73 PCVG GAMMASPEC 1.38 

0.00 PCVG GAMMASPEC 0.17 

0.11 PCVG GAMMASPEC 0.24 

0.00 PCllG GAMMASPEC 1.65 



( 
Field ’ a Spectroscopy 

( 
FUSRAP Radiolt .?epolts 

Printed: 1 l/4/99 
Page 5 of 7 

Sample Dale 
ID CO/k&d 

MISS0910 08/18/99 

Dal.3 
Al?a/yzed 

IO/18199 

sample 
SDG ID LAB ID Vol. w/D 

TYP- 
Af7dfi RSSUIV ERW Unik 

An.+fic.d 
MdhOd MDA 

99G0009 406.7 DRY SD RA-228 3.62 0.13 PCVG GAMMASPEC 0.41 

MISS0910 
MISS0910 
MISS0910 
MISS0910 
MISS0910 
MISS0910 
MISS0910 
MISS092X 
MISS092X 
MISS092X 
MISS092X 
MISS092X 
MISS092X 
MISS092X 
MISS092X 
MISS092X 
MISS092X 
MISS092X 
MISS092X 
MISS0930 
MISS0930 
MISS0930 
MISS0930 
MISS0930 
MISS0930 
MISS0930 
MISS0930 

08/18/99 1 O/l 8199 
08/18/99 1 O/l 8/99 
08/18/99 10/18/99 
08/18/99 1 O/l 8/99 
08/18/99 1 O/l 8199 
08/18/99 1 O/l 8/99 
08/I 8199 10/18/99 

08/18/99 1 O/l 8199 

08/18/99 10/18/99 

08/18/99 10/18/99 

08/18/99 10/18/99 

08/16/99 1 O/I 8/99 

08/18/99 10/18/99 

08/18/99 1 O/l 8199 

08/18/99 10/18/99 

08/18/99 10118/99 

08/18/99 1 O/l 8/99 

08/18/99 1 O/l 8199 

08/18/99 10/18/99 

08/18/99 1 O/l 8199 

08/18/99 1 O/l 8/99 

08/18/99 10/18/99 

08/18/99 10/18/99 

08/18/99 1 O/l 8/99 

08/18/99 10/18/99 

08/18/99 10/18/99 

08/18/99 1 O/l 8199 

9960009 

99GOOO9 

99G0009 

99G0009 

99GOOO9 

99GOOO9 

99GOOO9 

99G0009 

99GOOO9 

9900009 
99GOOO9 
99G0009 

9900009 

9900009 

99G0009 

99GOOO9 

99GOOO9 

99GOOO9 

99GOOO9 

99GOOO9 

99G0009 

99GOOO9 

99G0009 

99GOOO9 

99GOOO9 

406.7 DRY SD 
406.7 DRY SD 
406.7 DRY SD 
406.7 DRY SD 
406.7 DRY SD 
406.7 DRY SD 
406.7 DRY SD 
809.4 DRY SD 
809.4 DRY SD 
809.4 DRY SD 
809.4 DRY SD 
809.4 DRY SD 
809.4 DRY SD 
809.4 DRY SD 
809.4 DRY SD 
809.4 DRY SD 
809.4 DRY SD 
809.4 DRY SD 
809.4 DRY SD 
370.6 DRY SD 
370.6 DRY SD 
370.6 DRY SD 
370.6 DRY SD 
370.6 DRY SD 
370.6 DRY SD 
370.6 DRY SD 
370.6 DRY SD 

TH-228 3.62 

TH-232 3.62 

TH-230 51.90 

PA-231 5.01 

U-235 1.61 

U-238 25.13 

AM-241 0.75 

K-40 9.61 

cs-137 0.06 

RA-226 0.53 

AC-227 0.56 

RA-228 0.75 

TH-228 0.75 

TH-232 0.75 

TH-230 18.60 

PA-231 1.62 

U-235 0.07 

U-238 2.28 

AM-241 0.29 

K-40 8.63 

cs-137 0.15 

RA-226 2.25 

AC-227 1.48 

RA-228 2.99 

TH-228 2.99 

TH-232 2.99 

TH-230 45.30 

0.13 PCI/G 
0.13 PCVG 
0.00 PCI/G 
0.00 PCI/G 
0.08 PCI/G 
2.03 PCIIG 
0.00 PCVG 
0.55 PCVG 
0.00 PCllG 
0.03 PCllG 
0.00 PCVG 
0.05 PCVG 
0.05 PCVG 
0.05 PCVG 
0.00 PCI/G 
0.00 PCI/G 
0.02 PCllG 
0.00 PCI/G 
0.00 PCI/G 
0.80 PCVG 
0.00 PCVG 
0.09 PCVG 
0.00 PCllG 
0.13 PCllG 
0.13 PCVG 
0.13 PCVG 
0.00 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.41 

0.41 

51.90 

5.01 

0.17 

5.90 

0.75 

0.64 

0.06 

0.09 

0.56 

0.13 

0.13 

0.13 

18.60 

1.62 

0.06 
I 

2.28 

0.29 

1.57 

0.15 

0.22 

1.48 

0.35 

0.35 

0.35 

45.30 

Approved by: Date: 

Equivdctrt vdrrcs iti r/w “Resrd~” (III(/ "MI)l\ ” coltrrrrr~s irrdicqfe I/W/ tire t~tdyte ws citlw rtdetectetl or t/etectct/(~t rt ILW/ IW/OIV t/~e M/IA. 

T/w results listed it/ the MDA shotrld he bectr rr/x~~ed (II t/w ctctrd I~I~OSIIIWII~~I/. 



I .P Field a Spectroscopy 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

Semple 
ID 

MISS0930 
MISS0930 
MISS0930 
MISS0930 
MISS1690 
MISS1690 
MISS1690 
MISS1690 
MISS1690 
MISS1690 
MISS1690 
MISS1690 
MISS1690 
MISS1690 
MISS1690 
MISS1690 
RISS0930 
RISS0930 
RISS0930 
RISS0930 
RISS0930 
RISS0930 
RISS0930 
RISS0930 
RISS0930 
RISS0930 
RISS0930 
RISS0930 

9900009 

RI 

Dab 
CO//ecfed 

08/18/99 

08/16/99 

08/18/99 

08/18/99 

08/24/99 

08/24/99 

08124199 

08/24/99 

08/24/99 

08/24/99 

08/24/99 

08/24/99 

08/24/99 

08/24/99 

08/24/99 

08124199 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/l 8/99 

08/18/99 

MAYWOOD 

Date Entered: 1 o/20/99 

Del.9 &Imp/e A&fiCd 
Anafy2.d 

SDG ID LAB ID vd wm 
TYP 

Adyfe RC%W/f EnOr hifs 
M&Cd 

MDA 

9960009 370.6 DRY SD PA-231 0.00 PCVG 4.83 10/18/99 
1 O/l 8/99 
10/18/99 
10/18/99 
10/18/99 
1 O/l 8199 
1 O/l 8/99 
10/18/99 
10/18/99 
1 O/l 8/99 
1 O/l 8/99 
1011 a/99 
10/18/99 
1 O/l 8199 
1 O/l 8199 
10/18/99 
10/18/99 
10118/99 
10/18/99 
10/18/99 
1 O/l 8/99 
10/18/99 
10/18/99 
1 O/l 8199 
1 O/l 8199 
1 O/l 8/99 
10118/99 
1 O/l 8/99 

99GOOOQ 
QQGOOOQ 
9960009 
9960009 
9900009 
99GOOOQ 

99GOOOQ 
QQGOOOQ 

99GOOOQ 
9960009 

9960009 

99GOOOQ 

9960009 

370.6 DRY SD U-235 
370.6 DRY SD U-238 
370.6 DRY SD AM-241 
172.2 DRY SD K-40 
172.2 DRY SD cs-137 

172.2 DRY SD RA-226 
172.2 DRY SD AC-227 
172.2 DRY SD RA-228 
172.2 DRY SD TH-228 
172.2 DRY SD TH-232 
172.2 DRY SD TH-230 
172.2 DRY SD PA-231 
172.2 DRY SD U-235 
172.2 DRY SD U-238 
172.2 DRY SD AM-241 
370.6 DRY SD K-40 
370.6 DRY SD cs-137 

370.6 DRY SD RA-226 
370.6 DRY SD AC-227 
370.6 DRY SD RA-228 
370.6 DRY SD TH-228 
370.6 DRY SD TH-232 
370.6 DRY SD TH-230 
370.6 DRY SD PA-231 
370.6 DRY SD U-235 
370.6 DRY SD U-238 
370.6 DRY SD AM-241 

4.83 

1.22 

23.82 

0.65 

4.38 

0.22 

3.42 

3.03 

10.75 

10.75 

10.75 

101.00 

10.50 

0.44 

13.90 

1.99 

8.85 

0.15 

2.33 

1.49 

2.94 

2.94 

2.94 

45.60 

4.53 

1.34 

23.07 

0.66 

0.06 PCllG 
1.84 PCllG 
0.00 PCllG 
1.10 PCVG 
0.09 PCllG 
0.17 PCVG 
0.00 PCllG 
0.33 PCllG 
0.33 PCVG 
0.33 PCVG 
0.00 PCllG 
0.00 PCVG 
0.11 PCVG 
0.00 PCllG 
0.00 PCVG 
0.74 PCllG 
0.00 PCVG 
0.09 PCVG 
0.00 PCllG 
0.12 PCVG 
0.12 PCVG 
0.12 PCVG 
0.00 PCVG 
0.00 PCVG 
0.07 PCVG 
1.92 PCllG 
0.00 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.16 

5.03 

0.65 

3.14 

0 30 

0.48 

3.03 

0.83 

0.83 

0.83 

101.00 

10.50 

0.35 

13.90 

1.99 

1.08 

0.15 

0.22 

1.49 

0.33 

0.33 

0.33 

45.60 

4.53 

0.15 

5.50 

0.66 

FUSRAP Radiok ieports 
Printeo. 1 l/4/99 

Page 6 of 7 

Approved by: Date: 



F \P Field 1 $a Spectroscopy 

Location: 

Site WBS: 

Work Order Number: 
Project Number: 

Environmental Cat: 

99GOOO9 

RI 

MAYWOOD 

Date Entered: 1 o/20/99 

FUSRAP RadioIt ?eports 
Pn 1 II4199 

Page 7 of 7 

sample 
ID 

D& 
Alldpd 

SDG ID LAB ID vd wm Sample 

TYP 
Atlalyte Re.Vlff EllVr fJn/ts AfJ.S/ytice/ 

Mdbd 
MDA 

QCBLANK 
QCBIANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBIANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCSPIKE 
QCSPIKE 
QCSPIKE 
QCSPIKE 

lO/i8/99 

10/19/99 

1 O/20/99 

1 O/21/99 

1 o/22/99 

1 o/23/99 

1 O/24/99 

1 o/25/99 

1 O/26/99 

1 o/27/99 

1 O/28/99 

1 o/29/99 

04/01/99 

04/01/99 

04/01/99 

04/01/99 

1 O/l 8/99 

10/18/99 

10/18/99 

1 O/l 8199 

1 O/l 8199 

10/18/99 

10118/99 

1 O/l 8199 

1 O/l 8199 

10118/99 

1 O/l 8/99 

1 O/l 8199 

1 O/l 8199 

1 O/l 8/99 

10/18/99 

10/18/99 

9980009 

9960009 

9960009 

99GOOOQ 

9900009 

99G0009 

99G0009 

9900009 

QQG0009 

99GOOO9 

945.0 DRY BL K-40 0.38 
945.0 DRY BL cs-137 0.03 
945.0 DRY BL RA-226 0.05 
945.0 DRY BL AC-227 0.16 
945.0 DRY BL RA-228 0.06 
945.0 DRY BL TH-228 0.06 
945.0 DRY BL TH-232 0.06 
945.0 DRY BL TH-230 5.90 
945.0 DRY BL PA-231 0.66 
945.0 DRY BL U~235 0.03 
945.0 DRY BL U-238 0.69 
945.0 DRY BL AM-241 0.08 
832.0 DRY LCSF cs-137 70.26 
832.0 DRY LCSF AM-241 164.83 
832.0 DRY LCST cs-137 68.43 
832.0 DRY LCST AM-241 165.05 

0.00 PCllG GAMMASPEC 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.21 
8.33 
3.22 
8.25 

PCIIG GAMMASPEC 
PCVG GAMMASPEC 
PCVG GAMMASPEC 
PCVG GAMMASPEC 
PCIIG GAMMASPEC 
PCIIG GAMMASPEC 
PCI/G GAMMASPEC 

PC118 GAMMASPEC 
PCVG GAMMASPEC 
PCIIG GAMMASPEC 
PCVG GAMMASPEC 
PCIIG GAMMASPEC 
PCIIG GAMMASPEC 
PCIIG GAMMASPEC 

0.38 
0.03 
0.05 
0.16 
0.06 
0.06 
0.06 
5.90 
0.66 
0.03 
0.69 
0.08 
0.99 
3.58 
0.99 
3.58 



F \P Field r la Spectroscopy FUSRAP Radiolr Seports 
Pr! I l/4/99 

rage 1 of 7 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

Sample 
ID 

128 
99G0011 

RI 

Date 
COhCt3d 

MAYWOOD 

Date Entered: 

Date 
AtlQZEd 

1 O/26/99 

Sample Atk4yficel SDG ID LAB ID vol. w/v 
TYP 

Afld)fL? Result EVOr Units MSthGd MDA 

MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS0160 
MISS053X 
MISS053X 
MISS053X 
MISS053X 

08123199 1 O/25/99 
08/23/99 10125199 
08123199 1 O/25/99 
08123199 1 o/25/99 
08123199 1 O/25/99 
08/23/99 1 O/25/99 
08/23/99 1 O/25/99 
08/23/99 1 O/25/99 
08/23/99 1 O/25/99 
08/23/99 1 o/25/99 
08123199 10125199 
08123199 1 o/25/99 
08/23/99 1 O/25/99 
08123199 1 O/25/99 
08123199 1 o/25/99 
08/23/99 1 O/25/99 
08123199 1 O/25/99 
08123199 1 O/25/99 
08/23/99 1 O/25/99 
08/23/99 1 O/25/99 
08/23/99 1 O/25/99 
08123199 1 O/25/99 
08/23/99 1 O/25/99 
08123199 1 o/25/99 
08/31/99 10125/99 
08/31/99 1 O/25/99 
08/31/99 1 O/25/99 
08/31/99 1 o/25/99 

99GOOll 
99GOOll 
99GOOll 
99GOOll 

99GOOll 
99GOOll 
QQGOOI 1 

99GOOll 
99GOOll 
QQGOOI 1 
99GOOll 
QQGOOI 1 
99GOOll 
99GOOll 
QQGOOI 1 
99GOOll 
99GOOll 
99GOOll 
99GOOll 

99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 

730.5 DRY REG K-40 12.07 
730.5 DRY REG cs-137 0.07 
730.5 DRY REG RA-226 0.67 
730.5 DRY REG AC-227 0.66 
730.5 DRY REG RA-228 0.99 
730.5 DRY REG TH-228 0.99 
730.5 DRY REG TH-232 0.99 
730.5 DRY REG TH-230 22.30 
730.5 DRY REG PA-231 2.00 
730.5 DRY REG U-235 0.09 
730.5 DRY REG U-238 1.31 
730.5 DRY REG AM-241 0.25 
730.5 DRY LREP K-40 12.41 
730.5 DRY LREP cs-137 0.07 
730.5 DRY LREP RA-226 0.68 
730.5 DRY LREP AC-227 0.60 
730.5 DRY LREP RA-228 0.94 
730.5 DRY LREP TH-228 0.94 
730.5 DRY LREP TH-232 0.94 
730.5 DRY LREP TH-230 21.30 
730.5 DRY LREP PA-231 2.11 
730.5 DRY LREP U-235 0.09 
730.5 DRY LREP U-238 (, 1.73 
730.5 DRY LREP AM-241 0.26 
609.6 DRY REG K-40 10.97 
609.6 DRY REG cs-137 0.17 
609.6 DRY REG RA-226 1.36 
609.6 DRY REG AC-227 1.51 

0.66 PCVG 
0.00 PCVG 
0.04 PCVG 
0.00 PCVG 
0.05 PCI/G 
0.05 PCVG 
0.05 PCllG 
0.00 PCllG 
0.00 PCVG 
0.02 PCVG 
0.67 PCVG 
0.00 PCI/G 
0.68 PCVG 
0.00 PCVG 
0.04 PCVG 
0.00 PCVG 
0.05 PCVG 
0.05 PCVG 
0.05 PCVG 
0.00 PCllG 
0.00 PCllG 
0.02 PCVG 
0.66 PCllG 
0.00 PCVG 
0.72 PCVG 
0.00 PCllG 
0.07 PCVG 
0.00 PCllG 

GAMMASPEC 0.73 
GAMMASPEC 0.07 
GAMMASPEC 0.11 
GAMMASPEC 0.66 
GAMMASPEC 0.16 
GAMMASPEC 0.16 
GAMMASPEC 0.16 
GAMMASPEC 22.30 
GAMMASPEC 2.00 
GAMMASPEC 0.07 
GAMMASPEC (2.18 , 8 
GAMMASPEC 0.25 
GAMMASPEC 0.79 
GAMMASPEC 0.07 
GAMMASPEC 0.10 
GAMMASPEC 0.60 
GAMMASPEC 0.17 
GAMMASPEC 0.17 
GAMMASPEC 0.17 
GAMMASPEC 21.30 
GAMMASPEC 2.11 
GAMMASPEC 0.07 
GAMMASPEC (2.11 J 
GAMMASPEC 0.26 
GAMMASPEC 1.19 
GAMMASPEC 0.17 
GAMMASPEC 0.24 
GAMMASPEC 1.51 



I P Field a Spectroscopy FUSRAP Radio1 7eports 
Pritl.. 11/4/99 

Page 2 of 7 

Sample 
ID 

MISS053X 

Date 
Adpd 

Sample SDG ID LABID Vol. w/D 
TYP 

All.¶l& RR.dt EtkV Units Atldyticd 
Method 

MDA 

99GOOll 609.6 DRY REG RA-228 10.59 0.21 PWG GAMMASPEC 0.29 

MISS053X 
MISS053X 
MISS053X 
MISS053X 
MISS053X 
MISS053X 
MISS053X 
M18S0610 
MISS0610 
MISS0610 
MISS0610 
MISS0610 
MISS0810 
MISS0610 
MISS0810 
MISS0810 
MISS0610 
MISS0610 
MISS0610 
MISS0710 
MISS0710 
MISS0710 
MISS0710 
MISS0710 
MISS0710 
MISS0710 
MISS0710 

08/31/99 
08/31/99 
08/31/99 
08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

09/01/99 

09/01/99 

09/01/99 

OQ/Ol/QQ 

OQ/Ol/QQ 

09/01/99 

OQ/Ol/QQ 

09/01/99 

1 O/25/99 
1 o/25/99 
10/25/99 

1 o/25/99 

10/25/99 

10/25/99 

10/25/99 

10/25/99 

1 O/25/99 

1 o/25/99 

10/25/99 
10/25/99 

1 o/25/99 

1 o/25/99 

1 O/25/99 

1 O/25/99 

10/25/99 

1 o/25/99 

1 o/25/99 
1 O/25/99 
1 O/25/99 
10/25/99 

1 o/25/99 

1 O/25/99 

1 O/25/99 

1 O/25/99 

10/25/99 

1 o/25/99 

QQGOOI 1 609.6 DRY REG TH-228 10.59 
99GOOll 609.6 DRY REG TH-232 10.59 

99GOOll 609.6 DRY REG TH-230 56.70 

99GOOll 609.6 DRY REG PA-231 5.48 

99GOOll 609.6 DRY REG U-235 0.31 

QQGOOI 1 609.6 DRY REG U-238 5.38 

99GOOll 609.6 DRY REG AM-241 0.65 
99GOOll 296.1 DRY REG K-40 3.13 
99GOOll 296.1 DRY REG cs-137 0.28 

99GOOll 296.1 DRY REG RA-226 1.76 

99GOOll 296.1 DRY REG AC-227 2.42 
99GOOll 296.1 DRY REG RA-228 16.44 

99GOOll 296.1 DRY REG TH-228 16.44 

QQGOOI 1 296.1 DRY REG TH-232 16.44 

QQGOOI 1 296.1 DRY REG TH-230 89.90 

99GOOll 296.1 DRY REG PA-231 9.08 

QQGOOI 1 296.1 DRY REG U-235 0.46 

99GOOll 296.1 DRY REG U-238 8.73 

99GOOll 296.1 DRY REG AM-241 1.04 

99GOOll 296.7 DRY REG K-40 13.40 

99GOOll 296.7 DRY REG cs-137 1.67 

99GOOll 296.7 DRY REG RA-226 13.50 

QQGOOI 1 296.7 DRY REG AC-227 17.88 

99GOOll 296.7 DRY REG RA-228 681.81 

99GOOll 296.7 DRY REG TH-228 681.81 

99GOOll 296.7 DRY REG TH-232 681.81 

99GOOll 296.7 DRY REG TH-230 514.00 

0.21 PCVG 
0.21 PCI/G 
0.00 PCVG 
0.00 PCVG 
0.06 PCVG 
0.00 PCI/G 
0.00 PCVG 
0.00 PCVG 
0.00 PCI/G 
0.12 PCI/G 
0.00 PCI/G 
0.35 PCVG 
0.35 PCI/G 
0.35 PCI/G 
0.00 PCVG 
0.00 PCVG 
0.09 PCllG 
0.00 PCllG 
0.00 PCI/G 
0.00 PCllG 
0.00 PCllG 
0.58 PCIIG 
0.64 PCllG 
9.22 PCI/G 
9.22 PCIIG 
9.22 PCVG 
0.00 PCI/G 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.29 

0.29 

56.70 

5.48 

0.18 

5.38 

0.65 

3.13 

0.28 

0.41 

2.42 

0.61 

0.61 

0.61 

89.90 

9.08 

0.28 

8.73 

1.04 

13.40 

1.67 

2.40 

6.84 

2.95 

2.95 

2.95 

514.00 

Approved by: Date: 

/Tt/ttilrri,w/ertt wrltrc~s in the "Rmrlt *' rrttd "M/J4 " colrtttttts Dtdicctte tktrt the ttttdyte wts citltrr rrttdctccted 01 cktectd rtt (t /eve/ /)&,I,~ t/tc M/IA 

The resrtlts htcd ttt the MDA slro~rldltovc beets w/mm/ (tt the ctctttd ttwostttwtwttt. 
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/ 

F ‘3 Field C 9 spectroscopy 

I Location: MAYWOOD I 

Site WBS: 

Work Order Number: 
Project Number: 

126 
99GOOll 

RI 

Date Entered: 1 O/26/99 

Sample 
ID 

MISS0710 
MISS0710 
MISS0710 
MISS0710 
MISS0730 
MISS0730 
MISS0730 
MISS0730 
MISS0730 
MISS0730 
MISS0730 
MISS0730 
MISS0730 
MISS0730 
MISS0730 
MISS0730 
MISS0740 
MISS0740 
MISS0740 
MISS0740 
MISS0740 
MISS0740 
MISS0740 
MISS0740 
MISS0740 
MISS0740 
MISS0740 
MISS0740 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

Dab 
AtkllpZd 

1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 

SD0 ID LAB ID Vol. w/D Sample 

TYP 
AtMyfe R6SUH EtTOr Units 

A/&5$&.9/ 
M&Ed MDA 

99GOOll 296.7 DRY 0.00 PCllG GAMMASPEC 55.00 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 

296.7 DRY 
296.7 DRY 
296.7 DRY 
724.9 DRY 
724.9 DRY 
724.9 DRY 
724.9 DRY 
724.9 DRY 
724.9 DRY 
724.9 DRY 
724.9 DRY 
724.9 DRY 
724.9 DRY 
724.9 DRY 
724.9 DRY 
263.2 DRY 
283.2 DRY 
263.2 DRY 
203.2 DRY 
283.2 DRY 
283.2 DRY 
203.2 DRY 
283.2 DRY 
283.2 DRY 
203.2 DRY 
283.2 DRY 
203.2 DRY 

REG PA-231 55.00 
REG U-235 9.24 
REG U-238 135.68 

REG AM-241 5.72 

REG K-40 10.29 
REG CS-137 0.07 

REG RA-226 0.62 

REG AC-227 0.71 

REG RA-220 1.43 

REG TH-228 1.43 

REG TH-232 1.43 

REG TH-230 25.40 

REG PA-231 2.27 

REG U-235 0.18 
REG U-238 ,, 1.40 

REG AM-241 0.26 

REG K-40 19.40 
REG cs-137 2.42 

REG RA-226 22.52 

REG AC-227 20.80 

REG RA-228 1387.00 
REG TH-228 1387.00 
REG TH-232 1387.00 
REG TH-230 748.00 
REG PA-231 80.90 
REG U-235 16.92 
REG U-238 337.88 

REG AM-241 8.32 

0.35 PCI/G 
14.24 PCVG 
0.00 PCllG 
0.58 PCllG 
0.00 PCVG 
0.04 PCI/G 
0.00 PCllG 
0.06 PCVG 
0.06 PCI/G 
0.06 PCllG 
0.00 PCVG 
0.00 PCVG 
0.03 PCllG 
0.77 PCVG 
0.00 PCllG 
0.00 PCVG 
0.00 PCllG 
0.80 PCllG 
0.00 PCVG 

18.62 PCVG 
18.62 PCVG 
18.62 PCllG 
0.00 PCVG 
0.00 PCVG 
0.60 PCVG 

17.04 PCllG 
0.00 PCllG 

GAMMASPEC 1.49 

GAMMASPEC 48.50 

GAMMASPEC 5.72 

GAMMASPEC 0.50 

GAMMASPEC 0.07 

GAMMASPEC 0.10 

GAMMASPEC 0.71 

GAMMASPEC 0.18 

GAMMASPEC 0.18 

GAMMASPEC 0.18 

GAMMASPEC 25.40 

GAMMASPEC 2.27 
GAMMASPEC 0.07 

GAMMASPEC 2.51 

GAMMASPEC 0.28 

GAMMASPEC 19.40 

GAMMASPEC 2.42 

GAMMASPEC 3.57 

GAMMASPEC 20.80 

GAMMASPEC 4.68 

GAMMASPEC 4.68 

GAMMASPEC 4.68 

GAMMASPEC 748.00 

GAMMASPEC 80.90 

GAMMASPEC 2.10 

GAMMASPEC 70.60 

GAMMASPEC 8.32 

Approved by: Date: 
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Sample 
ID 

MISS0750 

D& 
C&&d 

09/01/99 

Date 
Af%+Wd 

1 o/25/99 

SD0 ID 

99GOOll 

LAB ID vol. w/D Sample 
TYP 

Aildyte R&Wll ERor units A@#Cd 
M&h& 

MDA 

626.7 DRY REG K-40 
MISS0750 
MISS0750 
MISS0750 
MISS0750 
MISS0750 
MISS0750 
MISS0750 
MISS0750 
MISS0750 
MISS0750 
MISS0750 
MISS0760 
MISS0760 
MISS0760 
MISS0760 
MISS0760 
MISS0760 
MISS0760 
MISS0760 
MISS0760 
MISS0760 
MISS0760 
MISS0760 
MISS0770 
MISS0770 
MISS0770 
MISS0770 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
10/25/99 99GOOll 
10/25/99 99GOOll 
10/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 
1 o/25/99 99GOOll 

626.7 DRY REG cs-137 
626.7 DRY REG RA-226 
626.7 DRY REG AC-227 
626.7 DRY REG RA-228 
626.7 DRY REG TH-228 
626.7 DRY REG TH-232 
620.7 DRY REG TH-230 
626.7 DRY REG PA-231 
626.7 DRY REG U-235 
626.7 DRY REG U-238 
626.7 DRY REG AM-241 
657.6 DRY REG K-40 
657.6 DRY REG cs-137 
657.6 DRY REG RA-226 
657.6 DRY REG AC-227 
657.6 DRY REG RA-228 
657.6 DRY REG TH-228 
657.6 DRY REG TH-232 
657.6 DRY REG TH-230 
657.6 DRY REG PA-231 
657.6 DRY REG U-235 
657.6 DRY REG U-238 
657.6 DRY REG AM-241 
385.9 DRY REG K-40 
385.9 DRY REG cs-137 
385.9 DRY REG RA-226 
385.9 DRY REG AC-227 

8.82 
0.13 
0.95 
1.20 
5.90 
5.90 
5.90 

44.30 
4.31 
0.45 
6.36 
0.52 

11.23 
0.19 
1.07 
1.73 

15.20 
15.20 
15.20 
65.70 

6.04 
0.44 
7.14 
0.74 

11.30 
1.40 

10.89 
12.10 

0.62 PCVG 
0.00 PCVG 
0.05 PCVG 
0.00 PCllG 
0.14 PCVG 
0.14 PCVG 
0.14 PCI/G 
0.00 PCI/G 
0.00 PCVG 
0.05 PCVG 
1.40 PCI/G 
0.00 PCVG 
0.66 PCVG 
0.00 PCVG 
0.07 PCVG 
0.00 PCllG 
0.27 PCllG 
0.27 PCllG 
0.27 PCVG 
0.00 PCVG 
0.00 PCVG 
0.06 PCVG 
1.97 PCVG 
0.00 PCllG 
0.00 PCllG 
0.00 PCllG 
0.49 PCVG 
0.00 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

1 .Ol 
0.13 
0.20 
1.20 
0.23 
0.23 
0.23 

44.30 
4.31 
0.13 
4.36 
0.52 
1.00 
0.19 
0.29 
1.73 
0.32 
0.32 
0.32 

65.70 
6.04 
0.19 
6.33 
0.74 

11.30 
1.40 
2.06 

12.10 
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Location: 

Me WBS: 
Work Order Number: 

Project Number: 

128 
99GOOll 

MAYWOOD 

Date Entered: 1 O/26/99 

Environmental Cat: RI I I 
Sample 

ID 

MISS0770 
MISS0770 
MISS0770 
MISS0770 
MISS0770 
MISS0770 
MISS0770 
MISS0770 
MISS078X 
MISS078X 
MISS078X 
MISS078X 
MISS078X 
MISS078X 
MISS078X 
MISS078X 
MISS078X 
MISS078X 
MISS078X 
MISS078X 
MISS0790 
MISS0790 
MISS0790 
MISS0790 
M’lSSO790 
MISS0790 
MISS0790 
MISS0790 

09/01199 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

1 o/25/99 
1 o/25/99 
10125/99 
10/25/99 
IO/2999 
1 o/25/99 
1 o/25/99 
1 O/25/99 
1 O/25/99 
10/25/99 
10125/99 
1 O/25/99 
1 O/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 o/25/99 
1 O/26/99 
1 O/26/99 
1 O/26/99 
1 O/26/99 
1 O/26/99 
1 O/26/99 
1 O/26/99 
1 O/26/99 

SDG ID LAB ID Sample Vol. w/D 
TYP 

AlX+i~ R.%W/l EnOr Units Aildyticd 
M&hod 

MDA 

REG RA-228 617.53 8.34 PCI/G GAMMASPEC 2.42 99GOOll 385.9 DRY 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 
99GOOll 

99GOOll 
99GOOll 
99GOOll 
99GOOll 

385.9 DRY REG TH-228 
385.9 DRY REG TH-232 
385.9 DRY REG TH-230 
385.9 DRY REG PA-231 
385.9 DRY REG U-235 
385.9 DRY REG U-238 
385.9 DRY REG AM-241 
330.3 DRY REG K-40 
330.3 DRY REG CS-137 
330.3 DRY REG RA-226 
330.3 DRY REG AC-227 
330.3 DRY REG RA-228 
330.3 DRY REG TH-228 
330.3 DRY REG TH-232 
330.3 DRY REG TH-230 
330.3 DRY REG PA-231 
330.3 DRY REG U-235 
330.3 DRY REG U-238 
330.3 DRY REG AM-241 
697.5 DRY REG K-40 
697.5 DRY REG es-1 37 
697.5 DRY REG RA-226 
697.5 DRY REG AC-227 
697.5 DRY REG RA-228 
697.5 DRY REG TH-228 
697.5 DRY REG TH-232 
697.5 DRY REG TH-230 

617.53 8.34 PCIIG GAMMASPEC 2.42 
617.53 8.34 PCllG GAMMASPEC 2.42 
449.00 0.00 PCVG GAMMASPEC 449.00 

46.30 0.00 PCVG GAMMASPEC 46.30 
5.91 0.27 PCI/G GAMMASPEC 1.25 

126.43 9.11 PCVG GAMMASPEC 42.40 
4.95 0.00 PCVG GAMMASPEC 4.95 
7.86 0.00 PCllG GAMMASPEC 7.86 
0.94 0.00 PCllG GAMMASPEC 0.94 
4.31 0.31 PCllG GAMMASPEC 1.35 
8.13 0.00 PCVG GAMMASPEC 8.13 

241.27 3.35 PCVG GAMMASPEC 1.60 
241.27 3.35 PCVG GAMMASPEC 1.60 
241.27 3.35 PCI/G GAMMASPEC 1.60 
300.00 0.00 PCI/G GAMMASPEC 300.00 

30.60 0.00 PCI/G GAMMASPEC 30.60 
4.05 0.30 PCVG GAMMASPEC 0.87 

67.45 7.75 PCVG GAMMASPEC 28.80 
3.37 0.00 PCVG GAMMASPEC 3.37 
9.98 0.64 PCVG GAMMASPEC 1.02 
0.13 0.00 PCVG GAMMASPEC 0.13 
0.62 0.05 PCllG GAMMASPEC 0.20 
1.29 0.00 PCllG GAMMASPEC 1.29 
8.40 0.15 PCllG GAMMASPEC 0.31 
8.40 0.15 PCVG GAMMASPEC 0.31 
8.40 0.15 PCllG GAMMASPEC 0.31 

47.60 0.00 PCVG GAMMASPEC 47.60 

Approved by: 
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sample 
ID 

MISS0790 
09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

1 o/25/99 

1 o/25/99 

1 o/25/99 

1 o/25/99 

1 o/25/99 

1 o/25/99 

1 o/25/99 

1 o/25/99 

1 o/25/99 

10/25/99 

10/25/99 

10125/99 

Dd 
Atldpd 

10/26/99 

Sample Anelyficel SD0 ID LAB/D vol. w/D 
TYP 

Alld~.S ReSUlt ERor unifs M&Cd MDA 

99GOOll 697.5 DRY REG PA-231 4.49 0.00 PCVG GAMMASPEC 
MISS0790 
MISS0790 
MISS0790 
MISS0800 
MISS0800 
MISS0800 
MISS0800 
MISS0800 
MISS0800 
MISS0800 
MISS0800 
MISS0800 
MISS0800 
MISS0800 
MISS0800 
QCBIANK 
QCBIANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBlANK 
QCBIANK 
QCBIANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBIANK 

1 O/26/99 
1 O/26/99 
1 O/26/99 

1 O/26/99 
1 O/26/99 
1 O/26/99 
10/26/99 
10/26/99 

1 O/26/99 

10/26/99 

10/26/99 

10/26/99 

1 O/26/99 

10/26/99 

1 o/25/99 
1 o/25/99 
10/25/99 

10/25/99 

1 o/25/99 

1 o/25/99 

1 o/25/99 

10/25/99 

10/25/99 

1 o/25/99 
10/25/99 

1 o/25/99 

99GOOll 697.5 DRY 
99GOOll 697.5 DRY 
99GOOll 697.5 DRY 
99GOOll 709.6 DRY 
99GOOll 709.6 DRY 
99GOOll 709.6 DRY 
99GOOll 709.6 DRY 
99GOOll 709.6 DRY 
99GOOll 709.6 DRY 
99GOOll 709.6 DRY 
99GOOll 709.6 DRY 
99GOOll 709.6 DRY 
99GOOll 709.6 DRY 
99GOOll 709.6 DRY 
99GOOll 709.6 DRY 
99GOOll 945.0 DRY 
99GOOll 945.0 DRY 
99GOOll 945.0 DRY 
99GOOll 945.0 DRY 
99GOOll 945.0 DRY 
99GOOll 945.0 DRY 
9900011 945.0 DRY 
99GOOll 945.0 DRY 
99GOOll 945.0 DRY 
99GOOll 945.0 DRY 
99GOOll 945.0 DRY 
99GOOll 945.0 DRY 

REG U-235 0.25 

REG U-238 4.80 

REG AM-241 0.53 

REG K-40 10.37 

REG cs-137 0.10 

REG RA-226 0.44 

REG AC-227 0.94 

REG RA-228 3.97 

REG TH-228 3.97 

REG TH-232 3.97 

REG TH-230 35.00 

REG PA-231 3.32 

REG U-235 0.16 

REG U-238 1.22 

REG AM-241 0.39 

BL K-40 0.37 

BL cs-137 0.03 

BL RA-226 0.05 

BL AC-227 0.15 

BL RA-228 0.05 

BL TH-228 0.05 

BL TH-232 0.05 

BL TH-230 7.44 

BL PA-231 0.74 

BL U-235 0.00 

BL U-238 0.76 

BL AM-241 0.08 

0.05 PCVG GAMMASPEC 
1.42 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.63 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.04 PCllG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
0.10 PCllG GAMMASPEC 
0.10 PCVG GAMMASPEC 
0.10 PCI/G GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.03 PCVG GAMMASPEC 
1.03 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.01 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 

4.49 

0.15 

4.54 

0.53 

0.90 

0.10 

0.17 

0.94 

0.23 

0.23 

0.23 

35.00 

3.32 

0.11 

(3.40 ( 

0.39 

0.37 

0.03 

0.05 

0.15 

0.05 

0.05 

0.05 

7.44 

0.74 

0.03 

0.76 

0.08 
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Sample Date 
ID co//ected 

QCSPIKE 04/01/99 

oat.3 
Atk?/yzed 

1 o/25/99 

SDG ID LAB/D !m. wm Sample 
TYP 

Ai?dyte RSSUH EnOr Units A/?dytica/ 
Method MDA 

99GOOll 832.0 DRY LCSF CS-137 69.81 2.20 PCllG GAMMASPEC 1.00 
QCSPIKE 04101199 1 o/25/99 99GOOll 832.0 DRY LCSF AM-241 165.31 8.25 PCllG GAMMASPEC 3.56 
QCSPIKE 04/01/99 1 O/25/99 99GOOll 832.0 DRY LCST CS-137 68.43 3.22 PCI/G GAMMASPEC 1 .oo 
QCSPIKE 04/01/99 1 o/25/99 99GOOll 832.0 DRY LCST AM-241 165.05 8.25 PCllG GAMMASPEC, 3.56 



\ 
FUSF Field Gamr xtroscopy FUSRAP Radiologit )OrtS 

Printed. ,2/99 
Page 1 of 6 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

.%iltlplC3 
ID 

128 
9900012 

RI 

Ode 
cotlected 

MAYWOOD 

Date Entered: 

Oat-5 
Analyzed 

10/27/99 

j,’ I. I. ;.j,$: 
..~&rr 

SDG ID LAB ID vat. w/D Sample ..;r,$$~ 

TYP 
Alldvfe Resutf EnOr UtlifS Analytical 

Method MDA 

MISS00330 08/25/99 09/30/99 

MISS00330 08125199 09/30/99 

MISS00330 08125199 09/30/99 

MISS00330 08/25/99 09/30/99 

MISS00330 08/25/99 09/30/99 

MISS00330 08/25/99 09/30/99 

MISS00330 08/25/99 09/30/99 

MISS00330 08/25/99 09/30/99 

MISS00330 08/25/99 09/30/99 

MISS00330 08/25/99 09/30/99 

MISS00330 08/25/99 09/30/99 

MISS00330 08/25/99 09/30/99 

MISS00340 08125199 09/30/99 

MISS00340 08/25/99 09/30/99 

MISS00340 08125199 09/30/99 

MISS00340 08/25/99 09/30/99 

MISS00340 08/25/99 09/30/99 

MISS00340 08/25/99 09/30/99 

MISS00340 08/25/99 09/30/99 

MISS00340 08/25/99 09/30/99 

MISS00340 08/25/99 09/30/99 

MISS00340 08125199 09/30/99 

MISS00340 08/25/99 09/30/99 

MISS00340 08/25/99 09/30/99 

MISS00350 08/26/99 09/30/99 

MISS00350 08/26/99 09/30/99 

MISS00350 08/26/99 09/30/99 

MISS00350 08/26/99 09/30/99 

99G0012 

99G0012 

99GOO12 

9960012 

99G0012 

99G0012 

99G0012 

9960012 

99G0012 

9900012 
99G0012 

99G0012 

99G0012 

99G0012 

99G0012 

99G0012 

99GOO12 

9960012 

9960012 

9960012 

9960012 

QQGOOI 2 
99G0012 
9900012 
99GOO12 
9960012 
99GOO12 

422.5 DRY REG K-40 11.41 
422.5 DRY REG cs-137 0.16 
422.5 DRY REG RA-226 2.18 
422.5 DRY REG AC-227 1.76 
422.5 DRY REG RA-228 9.06 
422.5 DRY REG TH-228 9.06 
422.5 DRY REG TH-232 9.06 
422.5 DRY REG TH-230 53.10 
422.5 DRY REG PA-231 5.91 
422.5 DRY REG U-235 0.30 
422.5 DRY REG U-238 6.05 
422.5 DRY REG AM-241 0.71 
384.2 DRY REG K-40 4.39 
384.2 DRY REG cs-137 0.16 
384.2 DRY REG RA-226 2.38 
384.2 DRY REG AC-227 1.93 
384.2 DRY REG RA-228 11.33 
384.2 DRY REG TH-228 11.33 
384.2 DRY REG TH-232 11.33 
384.2 DRY REG -I”-230 57.80 
384.2 DRY REG PA>?31 6.80 
384.2 DRY REG U-235 0.50 
384.2 DRY REG U-238 7.06 
384.2 DRY REG AM-241 0.78 
533.2 DRY REG K-40 11.38 
533.2 DRY REG cs-137 0.07 
533.2 DRY REG RA-226 0.65 
533.2 DRY REG AC-227 0.78 

0.84 PCllG 
0.05 PCIM; 
0.09 PCI/G 
0.00 PCllG 
0.22 PCI/G 
0.22 PCI/G 
0.22 PCI/G 
0.00 PCI/G 
0.00 PCI/G 
0.07 PCI/G 
0.00 PCVG 
0.00 PCVG 
0.71 PCllG 
0.07 PCllG 
0.10 PCVG 
0.00 PCllG 
0.26 PCllG 
0.26 PCVG 
0.26 PCVG 
0.00 PCllG 
0.00 PCI/G 
0.07 PCVG 
0.00 PCVG 
0.00 PCVG 
0.70 PCllG 
0.00 PCllG 
0.04 PCVG 
0.00 PCVG 

GAMMASPEC 1.37 
GAMMASPEC 0.16 
GAMMASPEC 0.30 
GAMMASPEC 1.76 
GAMMASPEC 0.45 
GAMMASPEC 0.45 
GAMMASPEC 0.45 
GAMMASPEC 53.10 
GAMMASPEC 5.91 
GAMMASPEC 0.21 
GAMMASPEC 6.05 
GAMMASPEC 0.71 
GAMMASPEC 1.89 
GAMMASPEC 0.22 
GAMMASPEC 0.34 
GAMMASPEC 1.93 
GAMMASPEC 0.54 
GAMMASPEC 0.54 
GAMMASPEC 0.54 
GAMMASPEC 57.80 
GAMMASPEC 6.80 
GAMMASPEC 0.22 
GAMMASPEC 7.06 
GAMMASPEC 0.78 
GAMMASPEC 0.62 
GAMMASPEC 0.07 
GAMMASPEC 0.13 
GAMMASPEC 0.78 



FUSF Field Gamn ctroscopy FUSRAP Radiologic ofls 
Printed: 2199 

Page 2 of 6 

Location: 

Site WBS: 

Work Order Number: 
Project Number: 

Environmental Cat: 

Sample 
ID 

MISS00350 

128 
99G0012 

RI 

Dale 
collected 
08/26/99 

MAYWOOD 

Date Entered: 1 o/27/99 

!.l.. 
Daie 

,.. ,;+q’ 

Ai7dyred 
SDG ID LAB ID VOI. w/D j&yle 

533.2 DRY” 
fLpe 

A~&& Re.W/f &&&&&jlnits At7dytical 
Mefhod MDA 

09/30/99 99G0012 REG 
MISS00350 08/26/99 
MISS00350 08/26/99 
MISS00350 08/26/99 
MISS00350 08/26/99 
MISS00350 08/26/99 
MISS00350 08/26/99 
MISS00350 08/26/99 
MISS00360 08/25/99 
MISS00360 08/25/99 
MISS00360 08/25/99 
MISS00360 08/25/99 
MISS00360 08/25/99 
MISS00360 08/25/99 
MISS00360 08/25/99 
MISS00360 08/25/99 
MISS00360 08/25/99 
MISS00360 08/25/99 
MISS00360 08/25/99 
MISS00360 08/25/99 
MISS0037X 08/25/99 
MISS0037X 08/25/99 
MISS0037X 08125199 
MISS0037X 08/25/99 
MISS0037X 08125199 
MISS0037X 08/25/99 
MISS0037X 08125199 
MISS0037X 08125199 

09/30/99 99G0012 
09/30/99 99G0012 
09/30/99 99G0012 
09/30/99 99G0012 
09/30/99 99G0012 
09/30/99 99GOO12 
09/30/99 99G0012 
09/30/99 9900012 
09/30/99 99G0012 
09/30/99 9900012 
09/30/99 9900012 
09/30/99 99G0012 
09/30/99 99G0012 
09/30/99 99G0012 
09/30/99 9900012 
09/30/99 9900012 
09/30/99 99G0012 
09/30/99 9900012 
09/30/99 9900012 
09/30/99 99GOO12 
09/30/99 99G0012 
09/30/99 9900012 
09/30/99 99G0012 
09/30/99 9960012 
09/30/99 9900012 
09/30/99 99G0012 
09/30/99 99G0012 

533.2 DRY 
533.2 DRY 
533.2 DRY 
533.2 DRY 
533.2 DRY 
533.2 DRY 
533.2 DRY 
602.0 DRY 
602.0 DRY 
602.0 DRY 
602.0 DRY 
602.0 DRY 
602.0 DRY 
602.0 DRY 
602.0 DRY 
602.0 DRY 
602.0 DRY 
602.0 DRY 
602.0 DRY 
422.5 DRY 
422.5 DRY 
422.5 DRY 
422.5 DRY 
422.5 DRY 
422.5 DRY 
422.5 DRY 
422.5 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 

0.75 
0.75 
0.75 

20.40 
1.99 
0.11 
2.63 
0.27 

11.36 
0.18 
1.48 
1.59 

11.86 
11.86 
11.86 
50.50 

5.48 
0.26 
6.90 
0.67 

12.17 
0.21 
2.05 
1.75 
9.08 
9.08 
9.08 

52.70 

0.06 PCllG 
0.06 PCVG 
0.06 PCVG 
0.00 PCVG 
0.00 PCVG 
0.03 PCllG 
0.00 PCVG 
0.00 PCllG 
0.75 PCVG 
0.00 PCllG 
0.07 PCVG 
0.00 PCVG 
0.23 PCI/G 
0.23 PCllG 
0.23 PCllG 
0.00 PCllG 
0.00 PCllG 
0.06 PCllG 
1.81 PCIIG 
0.00 PCllG 
0.89 PCllG 
0.00 PCVG 
0.09 PCVG 
0.00 PCVG 
0.22 PCllG 
0.22 PCllG 
0.22 PCllG 
0.00 PCVG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.19 
0.19 
0.19 

20.40 
1.99 
0.08 
2.63 
0.27 
1.30 
0.18 
0.23 
1.59 
0.32 
0.32 
0.32 

50.50 
5.48 
0.18 
5.77 
0.67 
1.51 
0.21 
0.28 
1 75 
048 
048 
0.48 

52.70 

Approved by: Date: 



FUSF Field GamD ctroscopy FUSRAP Radiologic lOItS 
Printed. .2/99 

Page 3 of 6 

Sample 
ID 

SDG ID LAB ID 

MISS0037X 08125199 
08125199 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08125199 
08/25/99 
08/25/99 
08/25/99 
08125199 
08125199 
08/25/99 
08/25/99 
08125199 
08/25/99 
08125199 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 

99G0012 09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09130199 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 

9900012 
99G0012 

422.5 DRY REG PA-231 6.00 0.00 PCI/G GAMMASPEC 6.00 
MISS0037X 
MISS0037X 
MISS0037X 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS:OP380 
MISS~OSSO 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 

99G0012 
99GOO12 
99G0012 
99G0012 
99GOO12 
99GOO12 
9900012 
99GOO12 
99G0012 
9960012 
99G0012 
9960012 
99GOO12 
99G0012 
99G0012 
9900012 
99G0012 
9960012 
9900012 
9900012 
9960012 
9900012 
9960012 
99G0012 

422.5 DRY 
422.5 DRY 
422.5 DRY 
758.9 DRY 
758.9 DRY 
758.9 DRY 
758.9 DRY 
758.9 DRY 
758.9 DRY 
750.9 DRY 
758.9 DRY 
758.9 DRY 
758.9 DRY 
758.9 DRY 
758.9 DRY 
504.1 DRY 
504.1 DRY 
504.1 DRY 
504.1 DRY 
504.1 DRY 
504.1 DRY 
504.1 DRY 
504.1 DRY 
504.1 DRY 
504.1 DRY 
504.1 DRY 
504.1 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

U-235 
U-236 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 

0.29 
6.30 
0.70 
9.59 
0.05 
0.48 
0.54 
0.49 
0.49 
0.49 

15.30 
1.72 
0.05 
1.83 
0.20 

10.42 
0.16 
1.06 
1.21 
4.73 
4.73 
4.73 

35.30 
4.02 
0.16 
4.24 
0.47 

0.06 PCI/G 
0.00 PCVG 
0.00 PCllG 
0.55 PCWG 
0.00 PCVG 
0.03 PCVG 
0.00 PCVG 
0.04 PCl/G 
0.04 PCVG 
0.04 PCllG 
0.00 PCVG 
0.00 PCllG 
0.02 PCllG 
0.00 PCVG 
0.00 PCVG 
0.71 PCl/G 
0.00 PCllG 
0.06 PCllG 
0.00 PCI/G 
0.13 PCl/G 
0.13 PCllG 
0.13 PCllG 
0.00 PCI/G 
0.00 PCVG 
0.04 PCl/G 
0.00 PCVG 
0.00 PCVG 

GAMMASPEC 0.20 
GAMMASPEC 6.30 
GAMMASPEC 0.70 
GAMMASPEC 0.44 
GAMMASPEC 0.05 
GAMMASPEC 0.05 
GAMMASPEC 0.54 
GAMMASPEC 0.14 
GAMMASPEC 0.14 
GAMMASPEC 0.14 
GAMMASPEC 15.30 
GAMMASPEC 1.72 
GAMMASPEC 0.06 
GAMMASPEC 1.83 
GAMMASPEC 0.20 
GAMMASPEC 0.94 
GAMMASPEC 0.16 
GAMMASPEC 0.18 
GAMMASPEC 1.21 
GAMMASPEC 0.32, 
GAMMASPEC 0.32 
GAMMASPEC 0.32 
GAMMASPEC 35.30 
GAMMASPEC 4.02 
GAMMASPEC 0.13 
GAMMASPEC 4.24 
GAMMASPEC 0.47 



FUSF Field Gamr &oscopy FUSRAP Radiologi, >orts 
Printea. (2199 

Page 4 of 6 

Location: 

Site WBS: 

Work Order Number: 
Project Number: 

Environmental Cat: 

SWlple 
ID 

128 

99GOO12 

RI 

Date 
COkkd 

MAYWOOD 

Date Entered: 

Dale 
Analyzed 

1 O/27/99 

Analytical SDG ID LAB ID Vol. w/D 
Method 

MDA 

MISS00400 
MISS00400 08/25/99 09/30/99 
MISS00400 08/25/99 09/30/99 
MISS00400 08/25/99 09/30/99 
MISS00400 08/25/99 09/30/99 
MISS00400 08125199 09/30/99 
MISS00400 08/25/99 09/30/99 
MISS00400 08125199 09/30/99 
MISS00400 08/25/99 09/30/99 
MISS00400 08/25/99 09/30/99 
MISS00400 08/25/99 09/30/99 
MISS00400 08/25/99 09/30/99 
MISS00410 08/25/99 09/30/99 
MISS00410 08125lQQ 09/30/99 
MISS00410 08/25/99 09/30/99 
MISS00410 08/X5/99 09/30/99 
MISS00410 08/25/99 09/30/99 
MISS00410 08/25/99 09/30/99 
MISS00410 08125199 09/30/99 
MISS00410 08/25/99 09/30/99 
MISS00410 08/25/99 09/30/99 
MISS00410 08/25/99 09/30/99 
MISS00410 08/25/99 09/30/99 
MISS00410 08/25/99 09/30/99 
MISS00410 08125199 09/30/99 
MISS00410 08/25/99 09/30/99 

MISS00410 08/25/99 09/30/99 
MISS00410 08/25/99 09/30/99 

08/25/99 09/30/99 99G0012 
QQGOO12 
99G0012 
9960012 
9960012 
99G0012 
9960012 
9960012 
9960012 
9960012 
QQG0012 
99G0012 
9960012 
9960012 
9960012 
99G0012 
99G0012 
9960012 
9900012 
9900012 
99G0012 
99G0012 

424.9 DRY REG K-40 5.06 
424.9 DRY REG cs-137 0.20 
424.9 DRY REG RA-226 2.12 
424.9 DRY REG AC-227 1.70 
424.9 DRY REG RA-228 9.01 
424.9 DRY REG TH-228 9.01 
424.9 DRY REG TH-232 9.01 
424.9 DRY REG TH-230 52.60 
424.9 DRY REG PA-231 5.78 
424.9 DRY REG U-235 0.41 
424.9 DRY REG U-238 6.28 
424.9 DRY REG AM-241 0.69 
739.8 DRY LREP K-40 9.55 
739.8 DRY LREP cs-137 0.06 
739.8 DRY LREP RA-226 0.45 
739.8 DRY LREP AC-227 0.53 
739.8 DRY LREP RA-228 0.56 
739.8 DRY LREP TH-228 0.56 
739.8 DRY LREP TH-232 0.56 
739.8 DRY LREP TH-230 15.00 
739.8 DRY LREP PA-231 1.62 
739.8 DRY LREP U-235 0.07 

0.60 PCVG 
0.00 PCllG 
0.09 PCVG 
0 00 PCllG 
0.21 PCVG 
0.21 PCllG 
0.21 PCI/G 
0.00 PCVG 
0.00 PCVG 
0.06 PCllG 
0.00 PCllG 
0.00 PCVG 
0.56 PCllG 
0.00 PCllG 
0.03 PCllG 
0.00 PCllG 
0.04 PCllG 
0.04 PCVG 
0.04 PCllG 
0.00 PCVG 
0.00 PCllG 
0.02 PCVG 

99G0012 

99GOO12 
QQG0012 
QQG0012 
9900012 
9960012 

739.8 DRY LREP U-238 < 0.48 ; 0.54 PCllG 
739.8 DRY LREP AM-241 0.20 0.00 PCllG 

739.8 DRY REG K-40 10.92 0.61 PCllG 
739.8 DRY REG cs-I 37 0.06 0.00 PCllG 
739.8 DRY REG RA-226 0 40 0.03 PCVG 
739.8 DRY REG AC-227 0.57 0.00 PCVG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

1.34 
0.20 
0.28 
1 70 
0.32 
0.32 
0.32 

52.60 
5.78 
0.20 
6.28 
0.69 
0.61 
0.06 
0.09 
0.53 
0.15 
0.15 
0.15 

15.00 
1.62 
0.05 

L 1.79‘. 
0.20 
0.67 
0.06 
0.09 
0.57 



! 
FUSF Field Gamr ctroscopy 

Sample Date 
ID COlbCfed 

MISS00410 08/25/99 

FUSRAP Radiologk 
Printea. .2/99 

Page 5 of 6 

MISS00410 08/25/99 
MISS00410 08/25/99 
MISS00410 08/25/99 
MISS00410 08/25/99 
MISS00410 08/25/99 
MISS00410 08/25/99 
MISS00410 08/25/99 
MISS00430 08/26/99 
MISS00430 08/26/99 
MISS00430 08/26/99 
MISS00430 08/26/99 
MISS00430 08/26/99 
MISS00430 08/26/99 
MISS00430 08/26/99 
MISS00430 08/26/99 
MISS00430 08/26/99 
MISS00430 08/26/99 
MISS00430 08/26/99 
MISS00430 08/26/99 
QCBLANK 09/29/99 
QCBLANK 09/29/99 
QCBLANK 09/29/99 
QCBLANK 09/29/99 
QCBLANK 09/29/99 
QCBLANK 09/29/99 
QCBLANK 09/29/99 
QCBLANK 09/29/99 

09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 
09/30/99 

SDG ID 

QQG0012 
9960012 
99G0012 
QQGOO12 
99G0012 
9960012 
QQG0012 
QQGOO12 
QQGOO12 
QQGOO12 
QQGOO12 
9960012 
QQGOO12 
QQG0012 
9900012 
99G0012 
QQG0012 
9960012 
9960012 
QQGOO12 
9900012 
QQGOO12 
QQGOO12 
99GOO12 

LAB ID 

9960012 
9900012 

9960012 

739.8 DRY 
739.8 DRY 
739.8 DRY 
739.8 DRY 
739.8 DRY 
739.8 DRY 
739.8 DRY 
739.8 DRY 
457.9 DRY 
457.9 DRY 
457.9 DRY 
457.9 DRY 
457.9 DRY 
457.9 DRY 
457.9 DRY 
457.9 DRY 
457.9 DRY 
457.9 DRY 
457.9 DRY 
457.9 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 

REG RA-228 
REG TH-228 
REG TH-232 
REG TH-230 
REG PA-231 
REG U-235 
REG U-238 
REG AM-241 
REG K-40 
REG cs-137 

REG RA-226 
REG AC-227 
REG RA-228 
REG TH-228 
REG TH-232 
REG TH-230 
REG PA-23 1 
REG U-235 
REG U-238 
REG AM-241 

BL K-40 
BL cs-137 

BL RA-226 
BL AC-227 
BL RA-228 
BL TH-228 
BL TH-232 
BL TH-230 

0.54 

0.54 

0.54 

15.80 

1.61 

0.07 

1.83 

0.21 

5.72 

0.21 

2.29 

1.88 

12.11 

12.11 

12.11 

56.40 

6.28 

0.53 

6.62 

0.74 

0.45 

0.03 

0.05 

0.15 

0.07 

0.07 

0.07 

5.54 

0.04 PCVG 
0.04 PCllG 
0.04 PCI/G 
0.00 PCllG 
0.00 PCI/G 
0.02 PCVG 
0.00 PCllG 
0.00 PCVG 
0.64 PCVG 
0.00 PCVG 
0.09 PCI/G 
0.00 PCllG 
0.25 PCllG 
0.25 PCI/G 
0.25 PCllG 
0.00 PCVG 
0.00 PCVG 
0.07 PCVG 
0.00 PCI/G 
0.00 PCVG 
0.00 PCllG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCllG 
0.00 PCllG 
0.00 PCVG 
0.00 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.13 

0.13 

0.13 

15.80 

1.61 

0.07 

1.83 

0.21 

1.48 

0.21 

0.29 

1.88 

0.49 

0.49 

0.49 

56.40 

6.28 

0.22 

6.62 

0.74. 

0.45 

0.03 

0.05 

0.15 

0.07 

0.07 

0.07 

5.54 

Approved by: Date: 



FUSF Field Gamr *ctroscopy 

Location: 

Site WBS: 
Work Order Nu,,,ber: 

Project Number: 
Environmental Cat: 

128 
99GOO12 

RI 

MAYWOOD 

Date Entered: 

FUSRAP Radiologic ,OrtS 
Printea. .2/99 

Page 6 of 6 

.S&.mple 
ID 

Dsfe 
Cdecfed 

me 
Analyzed 

SDG ID LAB ID Vol. w/D 
Sample 

TYPO 
All+!+3 Result Error Unifs 

Analyfical 
Method 

QCBLANK 09/29/99 09/30/99 99G0012 945.0 DRY BL PA-231 0.80 0.00 PCllG GAMMASPEC 
QCBLANK 09/29/99 09/30/99 9900012 945.0 DRY BL U-235 0.03 0.00 PCVG GAMMASPEC 
QCBLANK 09/29/99 09/30/99 99G0012 945.0 DRY BL U-236 0.75 0.00 PCVG GAMMASPEC 
QCBLANK 09/29/99 09/30/99 9900012 945.0 DRY BL AM-241 0.08 0.00 PCllG GAMMASPEC 
QCSPIKE 04/01/99 09/30/99 9960012 832.0 DRY LCSF cs-137 70.04 2.21 PCVG GAMMASPEC 
QCSPIKE 04/01/99 09/30/99 9900012 832.0 DRY LCSF AM-241 163.35 6.26 PCllG GAMMASPEC 
QCSPIKE 04/01/99 09/30/99 99GOO12 832.0 DRY LCST cs-137 68.43 3.22 PCIIG GAMMASPEC 
QCSPIKE 04/01/99 09/30/99 9900012 832.0 DRY LCST AM-241 165.05 8.25 PCIIG GAMMASPEC 

0.80 

0.03 

0.75 

0.08 

1.04 

3.65 

1.04 

3.65 



F J. Field 01 FUSRAP Radlalogic 

. . 
_. ‘Localkh M&-WOOD 

sia;, WBS: i2B 1 DateEnkfvd: ‘vx27mB9 

I W.* 0+8rEkrmber: 49013 ‘. ‘. 
ProjectNlm+.‘~ .’ .:. 

I ‘. RI‘ 
: 

I 

M1SSo720 
Ml860720 
bliSSO720 
Ml&0720 
b4isSo7io~ 

_. tilSSO720. 
MlSSQ720~ 
M1580720 

‘:. ilrlSd07~0 
fgtfqso7IJe 
hll&li72@ 
MISS0720 
MIS60726. 
Ml&0720 
MISS0720 

‘, MISS07?0 

tzizd 
o0/2wse' 
08128198 
08128198 
Lm?0/99 
o&a/so 
0&‘?6/9B 
08/26m9 
omwa9 
0w28/09 

.00/2WQ9’~ 
oen$raa 
00f26m 
o9m1loo 
09101199 
O~/Ol/QB 

‘Y Owol/s9”. 
g3hoil90 

: .aQ/Lha : 
09/0i/99 

* oe/!MJ9 ', 
09i0l/B9 :. 

,: ” 0hx~99 
oeig1se. 
os/orle~ " 

: OQ/OV39, : 
p&w99 
oa~ove9 
ct9/01/99”’ 

lofi7/!39 sanMll3 
lrm/aS skQOtij3 
lW$7/BQ @30013 
lWlB9 8900013 
lW7198 .QBQOM 3 
1#27/BB 09GOOl3 
w27189 0m0013 
w2?/99 e&s0013 
w27/00 ‘mBLl013 
w27fse 99Goo13 
laniisa 9&ocl~3 
1 @i27/@9 99(20013 
llv27/89 99GOOl3 
p/27/%9 BgQool3 
w/27/08 s9Goo13 
1Qf2hw. ‘.’ ‘e9Gooli : 
jamee a9~~013’. 
lQf2?/‘+B ~9Q.QOO13 
10/27/9~. ‘_ 9Bobol3~ 
.ltihBB OB~OOl~3. : 
iol;ti/DQ lp%q3 
.llv27/eB. 98,GOOl3. 
10/2~,ii : 9ew013 
hv$voa : 9aoooi3. 
W/27/9B bBb~Ol3 

.1y27/9e, ~Sc3gOl3 
io/zkie 9B&O$3 
&t.‘J7kD bl’GOO1~ 

‘... : 

Pageld. x 

F cc 

533.2 DRY REG CS-137 
633.2 DRY kEG R&i26 f+.ao 0.04 P%I/G WMAkPEC 0.12 
633.2 DRY PiEG. AC-227 0.76 0.00 PCltG GAMWZFEC 0.75 ?t! 

533;2 DRY REG RA-22% 0.71 0.06 PCl/Q (3AMMASPEC 0.20 
533.2 DRY REQ W-226 0.71 0.06 Pc;I/G GAMtflhSPEC 0:20 
533.2 DRY REG TH-232 0.71 OS6 PCl/Q GAMMASPEG 0.20 % 

633.2 DRY REG IV-230 26$0 0.00 +Cl/G GkMh&‘EC 25.00. 
633.2 DRY REG PA-231 ‘2.33 0.00 PCllQ : cwlMASPEc .233 s 

6@.2, DRY REG u-235 ,; 0.16 0.03 .PCItG GAMMASPEG il.08 ii 

533.? DRY REQ &&I 2.78 0.00 PCVG’ GAJN&F’EC 2.70 
633.2 DRY REQ Ati 0.30 0.00 PCVG WWIMASPEC Cl.30 
487.6 DRY REQ K-40 14.06 I.16 PCliG GAyMAsPEC 2s4 
487.6 DRY REG CS-137 0.43 0100 PCVG G&lMASPEC 0.43 
497.6 DRY REG R&226 .3.17. 0.16 PCVG GA?dM”kPEC 0.641 
;rB?,a .‘SRy ..,, REQ. AG227. 3.66 o.oa I+6 I :’ G&MASP~C .’ 3.65 
W/.6- Oqv, l&G RA-220 f;i.si... 

.4kB DRY .REG 
I.04 .qCl/G G&lMASPEC 0.72 

Io 

v 
Ttyt+ZfI 72.82‘ __ 1.04 P’J/(s : GAM.M!FPEq .0.72 .. 8 

497;9:,Dk’f’. REG TK232. .7i.82 I.&l PCNQ.; GAh?N3,PEC 0.72 fi 
4@7:f3 DRY .’ Rcc5..: .T!j-23$ ‘!49.f&l’ 0.00. YC!“! GAMMA&C 149.46’ 

” 4?7.6 DRY’ REG PA-23? d4;30 
6 

‘. ,O,OO .PCI/G 
d.oe : PdllQ .‘. 

‘GAMMASPEC.. - .?4.3Q n 
497,S..DR\! “REQ.’ U-235, .“_ i:24 *?A#hiAZiPEC d.d6 .i 
49T.d .DRY RK; ‘U@S. 21.45’ 3.80 “PtillQ 

: ,497.e ‘DRY i?EG’ : At+241 
.G~MtiASPEC !4.30 

1.67 O.bO, PCi/G QAMiUASPEC 1.67.’ 0 
497.6 DRY CREP K-h 13.46’ .. 1.10 PdllG Ghif&ViPEd : 2.94. 2K 
4e7.6 .DRY LREb ;CSI.37 0.43 ri.bd : Pclio GAM?(ASP’FC ,‘, .0.43 .?I 

’ 4Pf.6 :DRY:. t.pP .+??I : X2@ .0.‘14 PCitG: :: GAM,yASPEC’ ‘. 0.64 ‘. , .s 
.. .407.6 briv’ l+EP.. AC+27 .’ ‘3.88 &,OO pCl/Q. GAMMhPEC ” 3.66 

.:. ‘.. 
R 

. . . , . . .,.: _. ‘, : 
%‘. . . “.. .i “‘.‘. : 

. . ._: .‘.. .,.‘,‘.’ i’ ‘_ 
..,.‘.. ‘_ .. ‘. 

;. : ‘. c;; 
: .,i ‘. . . 

&,&,+‘,,,L:, :‘;. ‘.“_ ” . . :, .. ‘, ; ~,,&-i~,’ .,.I ‘.. 
._ .’ .I” ;, ,“’ “‘:” ; . . ,, o t; 

eilhev rd!r~~/~~d ,h d~lecrcd rtt (t ic&:ht/oir t/jiM/>A. : ‘:’ ” “. 1 _. 



. . 

.f 9 .: 
: . . 

‘. Field 0, &Jctrosoopy~ FUSRAPRadlologh or@ 
‘, : ‘Phted: 3c. .,I000 

: 
‘. .: .Pege2,oPP 

.: -Location: ti/iVgVOOD ; ‘. ._ ..;I ,’ : .‘, : : :. : , .:‘. . . . . . ;‘..j, 1 : 
sltewes: : i2B-. Dela En&d: 

WkOiderNumbsr:: ,99Q,@ : 

lQpD&d~ .z,.‘.-.i,; :~. :!‘.,_, : : ; : ::.: 
” 

.-. :-- C‘< 

PkJddNuhbar: 
” .: ., ‘: ; . : ’ ‘. 

.’ :. ‘.a / -I 
:.i 1. .:\ 

!, ,, c. ; J;::, 

Erwjm”me#&lCd::’ -RI. ” .: ._ 
.‘t;’ 

~ .‘. 
. 

“gili ,’ rnero Vd, l.w.5 ,,; yg* & ,.$g) !y3&l An@ Rmdt. Enor &i?& Ami&. A 

#x50720’ O~lOllBQ @27fB@ 9SGOO13 ‘497.8 ‘DRY, LREI?’ .‘R+iZXI 71.80 I.04 PCllG GAMMASPEC 0.76 
MIS607iO 09/01~0~ 
MISS0720 09/01;09 
MIS0720 09/0110Q 
MiSS0720 00/01/99 
MISS0720 oerolm~ 
MlSSO72? oem1m9 
rbitsso72a oimvos 
QCBLAr;rK 1 of-27199 
QCBIANK .I of27199 
QCBLANK 10127109 
QCBIANK lOf27f09 
QCBlANK IO/27189 
QCBIANK lOf27/89 
QCBLANK 10127109 
QCBIANK 1 OI27199 
QCI%ANK . . 1 dh’I09 
QCh%NK. ioh 
QCBMNK 1 Ol2i39 
QCh%NK lti/27;99 

: PiX’IKE: .:. 0ifOl;BQ 
lJc9ptKE 09/01/B9‘ 
QCSFjlliE OilOl/&J 
‘QCSPIKE : : OMOj799: 

1027109 
1orrnea 
m7tee 
lm27/09 
1#27100 
1aQ7te~ 
1ac?7/00 
10127100 
1~7leB 

~102-1190 
It427199 
1 lx?7190 
Iii27l90 
la27f00 

'w27IS0~ 
iiV27~00- ' 
m27/90 I 
1$?y30 

; .' 1~7~00. :- 
%u2~/00 

.- lw27190~ 
liVi7I~B 
102il00 

QBG0013 
~9BQOO13 ‘, 
99~0013~ 
0000013 
00Qmla 

eeQml3 
BQGiY9l3 
OBGOO13 
oeaml3 
SBGIlO13 
09GOOl3 
9eciooi 3 
0900013 
9a;drOOli 
BQGcidl~ 
9000913 
9BGOOl3 
~90&013 
00~00i~, 
09GdOl3 
09ariol3 
BBGOOl3 

. 

. . . 

‘,.. 

497.6 DR’f 
497.6’DRY 
4Bi.6 DRY 
4073 DRY 
407.6 DRY 
497.6 DRY 
407.6 DRY 

945.0 DRY 

045.0‘ DRY 

945.0. DRY 
846.0 DRY 
945.0 DRY 
M5.0 DRY 
045.0 DRY 

.046.0 DkY 
045.b DRY 
046.0 dRV 
946.0 .DRf 
94’ib DRY 
832.0 DRY 

.'032.O .DRY 

03i.0 DRY 
632.0 DRY 

PREP ~1+.220 71.80 .1.04 
l.REP’ TIC232 ” il.80 -1.04. 
LeE@ TH23b lSti.00 0.00 
LREP PA.231 14.30 0.00 
LREP U-236 1.62 0.15 
LRE6’ U-238 26.17 4.04 
LREP Ahl-241 -1.65 -0.00 

BBL KJlO 0.43 0.00 
:BL CS.l37 O.Oi 0.00 
BL RA-225 0.05 0.00 
BL AC-227 0.16 0.00 
BL R&228 0.07 0.00 
BL Tl+228 0.07 0.00 
BL TH-232 0.07 0.00 
BL M.230 6:62 0.00 
BL PA-231 0.76 O.lKi 
BL Ii.09 u-235 -0.00, 

. BL ‘u-238 0.75 o:i30 
BL jW2il. p.oe .o.oo 

: l@F dS-137 50.20 2.18’ 
LCSF AM-241 157.iQ.. 
LCST W-137 

3.42 
,322 

LCSi AM-241 1% B.25 

PcI/G 
PCVG 
PCI/G 
PCllG 

PCIIG 
PCIrG 
PCIIQ 
PCliG 
PCVG 
PC1113 
PCliG 
PCIEO 
P.Clffi 

‘Pqlo 
PCIW 

GA&lMASPEC 
GAMMASPEC 
QAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMA&EC 
GAMMASPEC 
GkMMAsPEC 
GhMMASPEC 
GAMMASPEC 
~MASPEC 
GAMMASPEC 
GAMMA~PEC 
GAMMAef’EC 
&V~~ASPEC 
‘QiMbiA~i=~C. 
GAMMAS+EC 
QAhlASP‘ik 
QAMtifiSPEd 
MtitiASPh 
.GA&lMASPE% 

P&l 

PGVQ 
PClffi 

0.76 
0.76 

160.00 
14.30 

0.45 
14.70 

1.m 
0.43 
0;03 
0.05 
0.15 
0.07 
0.07 
0.07 
6.82 



FUSRAP Maywood Superfund Site 
Contract No. DACW4 1-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 5: Results of Engineering Test Pits Program at MISS - Appendix D 

DRY GAMMA SPECTROSCOPY ON SOIL FRACTIONS 
ENGINEERING TEST PITS AT MISS 

SOIL RADIOLOGICAL DATA RESULTS 
AND SOR CALCULATION 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

Appendix D - Soil Radiological Data Results 
and SOR Calculations 

STONE &WEBSTER L& 

6/3OlOO 



FUSRAP 
( 

Field Gamma Spectroscopy 

Location: 

Sile WBS: 

Work Order Number: 
Project Number: 

Environmental Cat: 

128 

QQGOO14 

RI 

MAYWOOD 

Dale Entered: 12/l/99 

FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 1 of 7 

Sample 
ID 

MISSO14B 
MISS014B 
MISS014B 
MlSSOl4B 
MISSO14B 
MISS014B 
MlSSOl4B 
MISS014B 
MlSSOl4B 
MISS014B 
MlSSOl4B 
MlSSOl4B 
MISSO14F 
MISS014F 
MISS014F 
MISS014F 
MISS014F 
MISS014F 
MISS014F 
MISS014F 
MlSSOl4F 
MISS014F 
MISS014F 
MISS014F 
MISS020B 
MISS020B 
MISS020B 
MISS020B 

D&S 
CO/k&d 

08/23/99 
08123199 
08/23/99 
08/23/99 
08/23/99 
08/23/99 
08/23/99 
08/23/99 
08123199 
08/23/99 
08/23/99 
08/23/99 
08/23/99 
08123199 
08/23/99 
08/23/99 
08/23/99 
08123199 
08/23/99 
08123199 
08123199 
08123199 
08/23/99 
08123199 
08/23/99 
08/23/99 
08/23/99 
08/23/99 

1 l/09/99 
1 l/09/99 
1 l/09/99 
11/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
11/09/99 
11/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
11/09/99 
1 l/09/99 

SD0 ID LAB/D vol. w/D 
Sample 

TYW 
Aflalyte Result EllVr Units 

Atk+fiCd 

M&Cd 
MDA 

99G0014 821.2 DRY REG K-40 11.12 0.60 PCVG GAMMASPEC 
99GOO14 821.2 DRY REG cs-137 0.07 

99G0014 821.2 DRY REG RA-226 0.61 
99GOO14 821.2 DRY REG AC-227 0.58 

99G0014 821.2 DRY REG RA-228 1.01 
99GOO14 821.2 DRY REG TH-228 1 .Ol 
99GOO14 821.2 DRY REG TH-232 1 .Ol 
99GOO14 821.2 DRY REG TH-230 21.50 

99G0014 821.2 DRY REG PA-231 1.90 
99GOO14 821.2 DRY REG U-235 0.09 
99GOOi4 821.2 DRY REG U-238 2.oCi 

99GOO14 821.2 DRY REG AM-241 0.24 

99GOO14 15.3 DRY REG K-40 33.84 

99GOO14 15.3 DRY REG cs-137 1.26 

9900014 15.3 DRY REG RA-226 3.80 

9960014 15.3 DRY REG AC-227 9.88 
9900014 15.3 DRY REG RA-228 14.50 

99G0014 15.3 DRY REG TH-228 14.50 

9960014 15.3 DRY REG TH-232 14.50 

99G0014 15.3 DRY REG TH-230 289.00 
99GOO14 15.3 DRY REG PA-231 34.60 

99G0014 15.3 DRY REG U-235 1.17 

99GOO14 15.3 DRY REG U-238 28.50 

99G0014 15.3 DRY REG AM-241 3.52 

99GOO14 104.9 DRY REG K-40 17.78 

99G0014 104.9 DRY REG cs-137 0.23 

99G0014 104.9 DRY REG RA-226 1.17 

9960014 104.9 DRY REG AC-227 1.73 

0.00 PCllG GAMMASPEC 
0.03 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.05 PCI/G GAMMASPEC 
0.05 PCVG GAMMASPEC 
0.05 PCllG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
0.00 PCI/G GAMMASPEC 
0.02 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
5.64 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.46 PCllG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
0.89 PCVG GAMMASPEC 
0.89 PCVG GAMMASPEC 
0.89 PCI/G GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.36 PCVG GAMMASPEC 
9.11 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
1.61 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.09 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 

0.65 

0.07 

0.10 

0.58 

0.15 

0.15 

0.15 

21.50 

1.90 

0.07 

2.00 

0.24 

11.50 

1.26 

1.61 

9.88 

3.26 

3.26 

3.26 

289.00 

34:60 

1.10 

28.50 

3.52 

2.72 

0.23 

0.30 

1.73 



FUSRAP 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

128 

99GOO14 

RI 

MAYWOOD 

Date Entered: 1 m/99 

Field Gamma Spectroscopy FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 2 of 7 

.%Wlpb Dab 
IO COk&d 

MISS0208 08/23/99 

Defe 
Analyzed 

1 l/09/99 

Sample SDG ID LAB ID Vol. w/D 
rvpe 

An+&3 Re.Wlt EWX Units AIl&k3/ 
Method MDA 

QQGOO14 104.9 DRY REG RA-228 1.98 0.14 PCVG GAMMASPEC 0.51 

MISS020B 
MISS020B 
MISSOZOB 
MISS020B 
MISS020B 
MISS020B 
MISSOZOt3 
MISS020F 
MISS020F 
MISS020F 
MISS020F 
MISS020F 
MISSOZOF 
MISS020F 
MISS020F 
MISS020F 
MISS020F 
MISS020F 
MISS020F 
MISS034A 
MISS034A 
MISS034A 
MISS034A 
MISS034A 
MISS034A 
MISS034A 
MISS034A 

08/23/99 11/09/99 
08123199 1 l/09/99 
08123199 11/09/99 
08/23/99 1 l/09/99 
08/23/99 1 l/09/99 
08/23/99 1 l/09/99 
08123199 1 l/09/99 
08123199 1 l/09/99 
08/23/99 11/09/99 
08/23/99 1 l/09/99 
08/23/99 11109199 
08/23/99 1 l/09/99 
08/23/99 1 l/09/99 
08/23/99 1 l/09/99 
08/23/99 1 l/09/99 
08/23/99 1 l/09/99 
08/23/99 1 l/09/99 
08/23/99 1 l/09/99 
08/23/99 1 l/09/99 
08/25/99 1 l/09/99 
08/25/99 1 l/09/99 
08/25/99 1 l/09/99 
08/25/99 1 l/09/99 
08/25/99 1 l/09/99 
08/25/99 1 l/09/99 
08/25/99 1 l/09/99 
08125199 11109199 

9960014 
9900014 
99G0014 

QQG0014 

99GOO14 

QQG0014 

9960014 

QQGO014 

99G0014 

QQG0014 

QQG0014 

QQG0014 

QQG0014 

9960014 

99G0014 

99G0014 

9960014 

QQG0014 

99GOO14 

99G0014 

9960014 

QQG0014 

9900014 
99G0014 

QQG0014 

QQG0014 

99GOO14 

104.9 DRY REG TH-228 1.96 
104.9 DRY REG TH-232 1.96 

104.9 DRY REG TH-230 50.20 

104.9 DRY REG PA-231 5.80 

104.9 DRY REG U-235 0.19 

104.9 DRY REG U-238 5.28 

104.9 DRY REG AM-241 0.59 

23.5 DRY REG K-40 12.42 

23.5 DRY REG cs-137 1.04 

23.5 DRY REG RA-226 2.69 

23.5 DRY REG AC-227 7.56 

23.5 DRY REG RA-228 18.18 

23.5 DRY REG TH-228 18.18 

23.5 DRY REG TH-232 18.18 

23.5 DRY REG TH-230 223.00 

23.5 DRY REG PA-231 27.30 

23.5 DRY REG U-235 0.92 

23.5 DRY REG U-238 23.70 

23.5 DRY REG AM-241 2.77 

70.5 DRY REG K-40 4.06 

70.5 DRY REG cs-137 0.23 

70.5 DRY REG RA-226 0.45 

70.5 DRY REG AC-227 1.43 
70.5 DRY REG RA-228 0.78 

70.5 DRY REG TH-228 0.78 

70.5 DRY REG TH-232 0.78 

70.5 DRY REG TH-230 46.60 

0.14 PCllG 
0.14 PCVG 
0.00 PCllG 
0.00 PCI/G 
0.06 PCVG 
0.00 PCVG 
0.00 WI/G 
3.90 PCI/G 
0.00 PCVG 
0.36 PCVG 
0.00 PCVG 
0.76 PCI/G 
0.76 PCVG 
0.76 PCVG 
0.00 PCVG 
0.00 PCVG 
0.27 PCVG 
0.00 PCVG 
0.00 PCllG 
1.26 PCI/G 
0.00 PCVG 
0.00 PCllG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 

GAMMASPEC 0.51 
GAMMASPEC 0.51 

GAMMASPEC 50.20 

GAMMASPEC 5.80 

GAMMASPEC 0.19 

GAMMASPEC 5.28 

GAMMASPEC 0.59 

GAMMASPEC 11.50 

GAMMASPEC 1.04 

GAMMASPEC 1.52 

GAMMASPEC 7.56 

GAMMASPEC 2.31 

GAMMASPEC 2.31 

GAMMASPEC 2.31 

GAMMASPEC 223.00 

GAMMASPEC 27.30 

GAMMASPEC 0.92 

GAMMASPEC 23.70 

GAMMASPEC 2.77 

GAMMASPEC 4.06 

GAMMASPEC 0.23 

GAMMASPEC 0.45 

GAMMASPEC 1.43 
GAMMASPEC 0.78 

GAMMASPEC 0.78 

GAMMASPEC 0.78 

GAMMASPEC 46.60 
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ssmpte 
ID 

MISS034A 
MISS034A 
MISS034A 
MISS034A 
MISS034B 
MISS034B 
MISS034B 
MISS034B 
MISS034B 
MISS034B 
MISS034B 
MISS034B 
MISS034B 
MISS034B 
MISS034B 
MISS034B 
MISS034F 
MISS034F 
MISS034F 
MISS034F 
MISS034F 
MISS034F 
MISS034F 
MISS034F 
MISS034F 
MISS034F 
MISS034F 
MISS034F 

Dale 
co/tecfed 

08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08125199 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

08/25/99 

1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
11/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
11/09/99 

11/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

SDG ID LAB/D vol. w/L) Sample 
JYP 

Adyte R&W/t EnOr UfIifS At7@fiCd 
Method MDA 

99G0014 70.5 DRY REG PA-231 6.21 0.00 PCllG GAMMASPEC 6.21 

PCVG 
PC@ 

PCIIG 
PCllG 

99GOO14 70.5 DRY REG U-235 0.22 0.06 

99GOO14 70.5 DRY REG U-238 5.48 0.00 

99GOO14 70.5 DRY REG AM-241 0.58 0.00 

9900014 131.3 DRY REG K-40 9.20 1.05 

QQGOO14 131.3 DRY REG cs-137 0.18 0.00 

9960014 131.3 DRY REG RA-226 0.38 0.05 

9960014 131.3 DRY REG AC-227 1.03 0.00 

QQGOO14 131.3 DRY REG RA-228 0.62 0.09 

9900014 131.3 DRY REG TH-228 0.62 0.09 

QQGOO14 131.3 DRY REG TH-232 0.62 0.09 

QQGOO14 131.3 DRY REG TH-230 29.70 0.00 

QQGOO14 131.3 DRY REG PA-231 3.63 0.00 

QQG0014 131.3 DRY REG U-235 0.14 0.04 

9900014 131.3 DRY REG U-238 3.33 0.00 

99G0014 131.3 DRY REG AM-241 0.41 0.00 

QQGOO14 38.5 DRY REG K-40 6.24 1.87 

QQG0014 38.5 DRY REG cs-137 0.38 0.12 

QQGOO14 38.5 DRY REG RA-226 3.15 0.26 

99G0014 38.5 DRY REG AC-227 4.89 0.00 

99G0014 38.5 DRY REG RA-228 11.79 0.49 

QQG0014 38.5 DRY REG TH-228 11.79 0.49 

QQGOO14 38.5 DRY REG TH-232 11.79 0.49 

QQGOO14 38.5 DRY REG TH-230 151.00 0.00 

QQGOO14 38.5 DRY REG PA-231 17.20 0.00 

99G0014 38.5 DRY REG U-235 0.58 0.18 

QQGOO14 38.5 DRY REG U-238 15.90 0.00 

QQG0014 38.5 DRY REG AM-241 1.84 0.00 

PCI/G 
PCI/G 
PCVG 
PCI/G 
PCI/G 
PCI/G 
PCIIG 
PCIIG 
PCIIG 

PCI/G 
PCIIG 
PCI/G 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

PCIIG GAMMASPEC 
PCIIG GAMMASPEC 
PCVG GAMMASPEC 
PCIIG GAMMASPEC 
PCllG GAMMASPEC 
PCllG GAMMASPEC 
PCVG GAMMASPEC 
PCllG GAMMASPEC 

0.22 

5.48 

0.58 

2.06 

0.18 

0.21 

1.03 

0.36 

0.36 

0.36 

29.70 

3.63 

0.14 

3.33 

0.41 

6.24 

0.37 

0.94 

4.89 

1.51 

1.51 

1.51 

151.00 

17.20 

0.58 

15.90 

1.84 



FUSRAP Field Gamma Spectroscopy 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 
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9900014 

RI 

MAYWOOD 

Date Entered: 12/l/99 

FUSRAP Radiological Reports 
Printed: 12/E/99 
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SDG ID LABID Vol. w/D Sample 

TYP 
Anatyiicat Atldyte Rl?.Sltll Error Units 

Mefhcd 
MDA 

MISS037F 08/25/99 11 II 0199 99G0014 22.9 DRY REG K-40 13.00 

MISS037F 08/25/99 1 l/10/99 QQGOO14 22.9 DRY REG cs-137 0.82 

MISS037F 08/25/99 11/10/99 99G0014 22.9 DRY REG RA-226 3.15 

MISS037F 08/25/99 1 l/10/99 99G0014 22.9 DRY REG AC-227 6.70 

MISS037F 08/25/99 II/IO/99 9900014 22.9 DRY REG RA-228 6.33 

MISS037F 08/25/99 1 l/10/99 9960014 22.9 DRY REG TH-228 6.33 

MISS037F 08/25/99 1 l/l O/99 QQGOO14 22.9 DRY REG TH-232 6.33 

MISS037F 08/25/99 1 l/l 0199 9960014 22.9 DRY REG TH-230 192.00 

MISS037F 08/25/99 II/IO/99 9960014 22.9 DRY REG PA-231 24.40 

MISS037F 08/25/99 11/10/99 9960014 22.9 DRY REG U-235 0.82 

MISS037F 08/25/99 II/IO/99 QQGOO14 22.9 DRY REG U-238 20.00 

MISS037F 08/25/99 1 l/10/99 99GOO14 22.9 DRY REG AM-241 2.28 

MISS053F 08/31/99 II/IO/99 QQGOO14 35.8 DRY REG K-40 17.08 

MISS053F 08/31/99 1 l/10/99 99G0014 35.8 DRY REG cs-137 0.89 

MISS053F 08/31/99 1 l/10/99 9960014 35.8 DRY REG RA-226 6.10 

MISS053F 08/31/99 1 l/10/99 99G0014 35.8 DRY REG AC-227 6.66 

MISS053F 08/31/99 1 l/10/99 9900014 35.8 DRY REG RA-228 28.17 

MISS053F 08/31/99 1 l/10/99 9960014 35.8 DRY REG TH-228 28.17 

MISS053F 08/31/99 11/10/99 9900014 35.8 DRY REG TH-232 28.17 

MISS053F 08/31/99 II/IO/99 99G0014 35.8 DRY REG TH-230 222.00 

MISS053F 08/31/99 11/10/99 9900014 35.8 DRY REG PA-231 24.20 

MISS053F 08/31/99 11/10/99 99G0014 35.8 DRY REG U-235 0.81 

MISS053F 08/31/99 II/IO/99 9960014 35.8 DRY REG U-238 22.90 

MISS053F 08/31/99 1 l/10/99 9960014 35.8 DRY REG AM-241 2.59 

MISS093A 08/18/99 1 l/08/99 9960014 434.0 DRY REG K-40 4.76 

MISS093A 08/18/99 1 l/08/99 9960014 434.0 DRY REG cs-137 0.11 

MISS093A 08/18/99 1 l/08/99 QQG0014 434.0 DRY REG RA-226 1.34 

MISSOQ3A 08/18/99 1 l/08/99 99G0014 434.0 DRY REG AC-227 1.04 

3.95 PCllG GAMMASPEC 13.00 

0.00 PCllG GAMMASPEC 0.82 

0.35 PCI/G GAMMASPEC 1.08 

0.00 PCVG GAMMASPEC 6.70 

0.57 PCVG GAMMASPEC 2.06 

0.57 PCllG GAMMASPEC 2.06 

0.57 PCIIG GAMMASPEC 2.06 

0 00 PCVG GAMMASPEC 192.00 

0.00 PCllG GAMMASPEC 24.40 

0.24 PCllG GAMMASPEC 0.73 

0.00 PCllG GAMMASPEC 20.00 

0.00 PCVG GAMMASPEC 2.28 

3.30 PCllG GAMMASPEC 8.74 

0.00 PCVG GAMMASPEC 0.89 

0.38 PCVG GAMMASPEC 1.17 

0.00 PCllG GAMMASPEC 6.66 

0.83 PCVG GAMMASPEC 2.27 

0.83 PCVG GAMMASPEC 2.27 
0.83 PCVG GAMMASPEC 2.27 

0.00 PCI/G GAMMASPEC 222.00 

0.00 PCVG GAMMASPEC 24.20 

0.25 PCVG GAMMASPEC 0.81 

6.78 PCVG GAMMASPEC 22.90 

0.00 PCVG GAMMASPEC 2.59 

0.48 PCllG GAMMASPEC 0.69 

0.00 PCVG GAMMASPEC 0.11 

0 06 PCllG GAMMASPEC 0.08 

0.00 PCllG GAMMASPEC 1.04 
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Sample 
ID 

MISS093A 
MISS093A 
MISS093A 
MISS093A 
MISS093A 
MISS093A 
MISS093A 
MlSS093A 
MISS093A 
MISS093A 
MISS093A 
MISS093A 
MISS093A 
MISS093A 
MISS093A 
MISS093A 
MISS093A 
MISS093A 
MISS093A 
MISS093A 
MISS0938 
MISS093B 
MISS093B 
MISS093B 
MISS093B 
MISSOQ3B 
MISS0938 
MISSOQ3B 

Date 
CO//eCkd 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

Date 
Anatyzed 

11 I08199 

1 l/08/99 
11/08/99 
1 l/08/99 
1 l/08/99 
1 I/08/99 
II/O8199 

11/08/99 

11/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

1 l/09/99 

11/09/99 

11/09/99 

1 l/09/99 

11/09/99 

1 l/09/99 

11/09/99 

1 l/09/99 

1 l/09/99 

11/09/99 

1 l/09/99 

1 l/09/99 

11/09/99 

11/09/99 

11/09/99 

11/09/99 

S/JO ID LAB ID Vol. WID 
Sample 

TYP 
Adyte Result EWW um Anstythcet 

M.&Ed 
MDA 

QQGOO14 434.0 DRY REG RA-228 0.27 

QQGOO14 
QQGOO14 
9900014 
9960014 
QQG0014 
QQG0014 
QQG0014 
99G0014 
99GOO14 
9960014 
9960014 
99G0014 
QQGOO14 
9900014 
99G0014 
9960014 
99G0014 
99G0014 
9960014 
QQG0014 
9900014 
9900014 
9900014 
9960014 
QQGOO14 
99GOOli 
QQGOO14 

434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
434.0 DRY 
101.7 DRY 
101.7 DRY 
101.7 DRY 
101.7 DRY 
101.7 DRY 
101.7 DRY 
101.7 DRY 
101:7 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 

LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 

1.98 

1.98 

1.98 

36.70 

3.48 

0.19 

3.46 

0.41 

5.46 

0.11 

1.36 

1.07 

2.16 

2.16 

2.16 

36.20 

3.40 

0.17 

3.75 

0.42 

11.89 

0.21 

1.75 

1.76 

1.57 

1.57 

1.57 

48.90 

Approved by: Date: 

0.09 PCIIG 
0.09 PCVG 
0.09 PCVG 
0.00 PCIIG 
0.00 PCIIG 
0.04 PCIIG 
1.09 PCVG 
0.00 PCI/G 
0.54 PCIIG 
0.00 PCVG 
0.06 PCVG 
0.00 PCIIG 
0.09 PCIIG 
0.09 PCIIG 
0.09 PCIIG 
0.00 PCIIG 
0.00 PCVG 
0.04 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
1.23 PCIIG 
0.00 PCIIG 
0.10 PCIIG 
0.00 PCVG 
0.13 PCllG 
0.13 PCIIG 
0.13 PCIIG 
0.00 PCIIG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.27 

0.27 

36.70 

3.48 

0.12 

3.46 

0.41 

0.95 

0.11 

0.17 

1.07 

0.27 

0.27 

0.27 

36.20 

3.40 

0.12 

3.75 

0.42 

1.93 

0.21 

0.28 

1.76 

0.48 

0.48 

0.48 

48.90 



Field Gamma Spectroscopy FUSRAP Radiological Reports 
Printed. 12/E/99 
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MAYWOOD 

Date Enlered: 12/l /99 

me 
AKilyzw’ 

SDG ID LAS ID Vol. w/D 
Sample A%+fiCd 

JYP 
AtIdyte RWdf Error Units 

Method 
MDA 

9960014 101.7 DRY REG PA-231 GAMMASPEC 1 l/09/99 
11/09/99 
1 l/09/99 
1 l/09/99 
11/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
11/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/09/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
11/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
11/08/99 
1 l/08/99 
11/08/99 

5.52 
0.39 
6.83 
0.59 
6.08 
0.19 
1.74 
1.77 
1.58 
1.58 
1.58 

47.70 
5.44 
0.26 
5.28 
0.58 

26.78 
0.98 
1.56 
6.74 
2.72 
2.72 
2.72 

220.00 
24.90 

1.43 
22 10 

2.50 

0.00 PCllG 
0.06 PCVG 
1.56 PCVG 
0.00 PCVG 
1.15 PCVG 
0.00 PCVG 
0.10 PCVG 
0.00 PCVG 
0.13 PCVG 
0.13 PCllG 
0.13 PCllG 
0.00 PCllG 
0.00 PCVG 
0.07 PCllG 
1.54 PCVG 
0.00 PCVG 
5.04 PCllG 
0.00 PCllG 
0.40 PCVG 
0.00 PCllG 
0.60 PCVG 
0.60 PCllG 
0.60 PCI/G 
0.00 PCVG 
0.00 PCllG 
0.30 PCllG 
7.06 PCllG 
0.00 PCVG 

5.52 
0.18 
4.64 
0.59 
3.01 
0.19 
0.30 
1.77 
0.46 
0.46 
0.46 

47.70 
5.44 
0.20 
5.28 
0.58 

10.70 
0.98 
1.56 
6.74 
2.72 
2.72 
2.72 

220.00 
24.90 

0.83 
22.10 

2.50 

Location: 

Site WBS: 

Work Order Number: 
Project Number: 

Environmental Cat: 

Sample 
ID 

MISS0938 
MISS093B 
MISS093B 
MISS0938 
MISS093B 
MISS093B 
MISS093B 
MISS0938 
MISS093B 
MISS093B 
MISSO93B 
MISS093B 
MISS093B 
MISS093B 
MISS093B 
MISS093B 
MISSO93F 
MISS093F 
MISS093F 
MISS093F 
MISS093F 
MISS093F 
MISS093F 
MISS093F 
MISS093F 
MISS093F 
MISS093F 
MISS093F 

128 

99G0014 

RI 

Dafe 
c0//e&d 

08/l 8/99 
08/l E/99 
08/l E/99 
08/l 8199 
08/l E/99 
08/18/99 
08/18/99 
08/l 8/99 
08/l E/99 
08/18/99 
08/18/99 
08/l 8/99 
08/l 8199 
08/l 8/99 
08/I 8199 
08/l 8/99 
08/l E/99 
08/l E/99 
08/18/99 
08/l 8/99 
08/l 8/99 
08/l 8/99 
08/I 8199 
08/l 8/99 
08/18/99 
08/l 8/99 
08/I El99 
08/I 8199 

99G0014 101.7 DRY 
99G0014 101.7 DRY 
9900014 101.7 DRY 
9960014 101.7 DRY 
99G0014 101.7 DRY 
99GOO14 101.7 DRY 
9900014 101.7 DRY 
9960014 101.7 DRY 
99G0014 101.7 DRY 
99G0014 101.7 DRY 
9900014 101.7 DRY 
9900014 101.7 DRY 
9900014 101.7 DRY 
9900014 101.7 DRY 
99G0014 101.7 DRY 
9900014 15.8 DRY 
99G0014 15.8 DRY 
99G0014 15.8 DRY 
99G0014 15.8 DRY 
99G0014 15.8 DRY 
99G0014 15.8 DRY 
9900014 15.8 DRY 
9960014 15.8 DRY 
9900014 15.8 DRY 
99G0014 15.8 DRY 
99GOO14 15.8 DRY 
99G0014 15.8 DRY 

REG 
REG 
REG 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 



l. 
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sample 
ID 

QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBIANK 
QCSPIKEM 
QCSPIKEM 
QCSPIKEM 
QCSPIKEM 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 

Date 

co//ded 

1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
04/01/99 
04/01/99 

04/01/99 

04/01199 

04/01/99 

04/01/99 

04/01/99 

04/01/99 

Date 
Analyzed 

1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 
1 l/08/99 

SD0 ID 

99GOO14 
99G0014 
9900014 
99GOO14 
9960014 
99G0014 
9900014 
9900014 
9960014 
99G0014 
99GOO14 
99GOO14 
9960014 
99G0014 
9900014 
99G0014 
99G0014 
9900014 
9900014 

sample 
vol. w/n 

JYP 
Afl@f.+ R.SU/f Ermr Units Atldytical 

M&Cd 
MDA 

0.00 PCVG GAMMASPEC 945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
832.0 DRY 
832.0 DRY 
832.0 DRY 
832.0 DRY 
150.0 DRY 
150.0 DRY 
150.0 DRY 

BL K-40 0.43 

BL cs-137 0.02 

BL RA-226 0.04 

EL AC-227 0.16 

BL RA-228 0.07 

BL TH-228 0.07 

BL TH-232 0.07 

BL TH-230 7.51 

BL PA-231 0.67 

BL U-235 0.03 

BL U-238 0.83 

BL AM-241 0.08 

LCSF CS-137 69.27 
LCSF AM-241 168.14 
LCST CS-137 68.43 

LCST AM-241 165.05 
LCSF CS-137 374.77 
LCSF AM-241 860.24 
LCST CS-137 352.02 

9900014 150.0 DRY LCST AM-241 849.21 

0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
0.00 PWG GAMMASPEC 
0.01 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
2.18 PCVG GAMMASPEC 
8.25 PCIIG GAMMASPEC 
3.22 PCllG GAMMASPEC 
8.53 PCIIG GAMMASPEC 

13.02 PCVG GAMMASPEC 
43.87 PCIIG GAMMASPEC 
16.54 PCVG GAMMASPEC 
42.46 PCVG GAMMASPEC 

0.43 

0.02 

0.04 

0.16 

0.07 

0.07 

0.07 

7.51 

0.67 

0.03 

0.83 

0.08 

0.96 

3.61 

0.96 

3.61 

5.12 

15.70 

5.12 

15.70 



FUSRAP Field G&ma Spectroscopy FUSRAP Radiological keports 
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Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

SWlpl.3 
ID 

128 
9900015 

RI 

Date 
collecled 

MAYWOOD 

Date Entered: 

Date 
Ail&?& 

II/12199 

SDG ID LABID vol. w/D 
Simply Analytical 
JYP 

AtWyte ReSUH Error l/nils 
M&hod 

MDA 

MlSSOl4A 
MISS014A 
MISS014A 
MISS014A 
MISS014A 
MISS014A 
MISS014A 
MlSSOl4A 
MISS014A 
MISS014A 
MlSSOl4A 
MISSO14A 
MISS033B 
MISS033B 
MISS033B 
MISS033B 
MISS033B 
MISS033B 
MISS033B 
MISS033B 
MISS033B 
MISS033B 
MISS033B 
MISS033B 
tiISS033F 
MISS033F 
MISS033F 
MISS033F 

08123199 
08123199 
08/23/99 
08/23lQ9 
08/23/99 
08/23/QQ 
08/23/99 
08/23/QQ 
08/23/9Q 
08123lQQ 
08/23/QQ 
08123199 
08/25/QQ 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25lQQ 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/QQ 
08/25/QQ 
08/25/99 
08/25/99 
08/25/QQ 
08/25/QQ 

1 l/l o/99 
1 l/l o/99 
1 l/IO/Q9 
1 l/10/99 
1 l/10/99 
ll/lO/QQ 
II/IO/99 
1 l/IO/Q9 
II/IO/Q9 
1 Ill O/Q9 
1 l/10/99 
1 l/10/99 
1 l/10/99 
1 l/10/99 
1 l/10/99 
1 l/10/99 
1 l/10/99 
1 l/10/99 
1 l/10/99 
1 l/IO/Q9 
1 l/lO/QQ 
II/IO/99 
11/10/9Q 
1 l/l 0199 
1 Ill 0199 
1 Ill 0199 
1 l/l 0199 
1 l/l O/Q9 

99GOO15 

9900015 

QQG0015 

99GOO15 

9QGOO15 

99G0015 

99GOO15 

QQGOO15 

99GOO15 

9960015 

9960015 

9960015 

QQGOOIS 

9960015 

9960015 

99GOO15 

99G0015 

99GOO15 

QQGOO15 

99GOO15 

9960015 

9960015 

9960015 

QQG0015 

99G0015 

9900015 

QQG0015 

9960015 

787.1 DRY REG K-40 
787.1 DRY REG cs-137 

787.1 DRY REG RA-226 
787.1 DRY REG AC-227 
787.1 DRY REG RA-228 
787.1 DRY REG TH-228 
787.1 DRY REG TH-232 
787.1 DRY REG TH-230 
787.1 DRY REG PA-231 
787.1 DRY REG U-235 
787.1 DRY REG U-238 
787.1 DRY REG AM-241 
859.8 DRY REG K-40 
859.8 DRY REG cs-137 

859.8 DRY REG RA-226 
859.8 DRY REG AC-227 
859.8 DRY REG RA-228 
859.8 DRY REG TH-228 
859.8 DRY REG TH-232 
859.8 DRY REG TH-230 
859.8 DRY REG PA-231 
859.8 DRY REG U-235 
859.8 DRY REG U-238 
859.8 DRY REG ‘AM-241 

15.4 DRY REG K-40 
15.4 DRY REG cs-137 

15.4 DRY REG RA-226 
15.4 DRY REG AC-227 

10.77 0.60 PCVG 
0.05 0.00 PCllG 
0.30 0.03 PCVG 
0.54 0.00 PCllG 
0.59 0.04 PCVG 
0.59 0.04 PCVG 
0.59 0.04 PCVG 

18.00 0.00 PCVG 
1.68 0.00 PCVG 
0.07 0.00 PCVG 
1.78 0.00 PCVG 
0.21 0.00 PCVG 
8.19 0.49 PCVG 
0.07 0.00 PCVG 
0.81 0.03 PCI/G 
0.62 0.00 PCVG 
1.62 0.06 PCllG 
1.62 0.06 PCllG 
1.62 0.06 PCI/G 

21.70 0.00 PCI/G 
2.02 0.00 PCVG 
0.11 0.02 PCVG 
2.15 0.00 PCVG 
0.24 0.00 PCVG 

28.23 7.14 PCIIG 
1.60 0.00 PCI/G 
7.61 0.66 PCVG 

12.50 0.00 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.66 

0.05 

0.09 

0.54 

0.15 

0.15 

0.15 

18.00 

1.68 

0.07 

1.78 

0.21 

0.55 

0.07 

0.10 

0.62 

0.17 

0.17 

0.17 

21.70 

2.02 

0.07 

2.15 

0.24 

20.40 

1.60 

2.22 

12.50 
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Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

Sample 
ID 

128 
99G0015 

RI 

D&e 
COll&~d 

MAYWOOD 

Date Entered: 

Date 
Atl+Bd 

11/12/99 

Sample Analyfical 
SDG ID LABID Vol. WiD 

JYP 
AtlCllyte Result Ermr Units 

Method 
MDA 

MISS033F 
MISS033F 
MISS033F 
MISS033F 
MISS033F 
MISS033F 
MISS033F 
MISSO33F 
MISS036B 
MISS036B 
MISS0368 
MISS036B 
MISS036B 
MISS0368 
MISS036B 
MISS0368 
MISS036B 
MISS036B 
MISS036B 
MISS036B 
MISS036F 
MISS036F 
MISS036F 
MISS036F 
MISS036F 
MISS036F 
MISS036F 
MISS036F 

08/25/99 11/10/99 

08125199 11/1O/QQ 

08/25/99 1 Ill O/Q9 

08125199 1 l/l O/Q9 

08/25/99 11/10/99 

08/25/99 11/10/99 

08/25/99 1 l/IO/Q9 

08/25/99 11/10/9Q 

08/25/99 1 l/l l/99 

08/25/QQ 11/11/9Q 

08/25/99 11/11/99 

08/25/99 11/11/9Q 

08/25/99 11/11/99 

08/25/99 II/II/Q9 

08/25/99 II/II/99 

08/25/9Q 11/11/9Q 

08/25/99 II/II/99 

08/25/99 11/11/9Q 

08/25/QQ 11/11/99 

08/25/99 11/11/99 

08/25/99 11/11/99 

08/25/9Q 11/11/9Q 

08/25/99 II/II/Q9 

08/25/99 II/II/Q9 

08/25/99 ll/ll/QQ 

08/25/99 11/11/99 

08/25/99 1 Ill l/99 

08/25/9Q 11/11/99 

QQG0015 

9900015 

9960015 

QQG0015 

QQGO015 

QQGO015 

99GOO15 

99G0015 

9900015 

99G0015 

99G0015 
QQG0015 

99G0015 

QQGO015 

9960015 

QQG0015 

QQG0015 

9960015 

99G0015 

QQG0015 

9900015 

9960015 

Q9G0015 

9900015 

QQG0015 

Q9GOO15 

99G0015 

15.4 DRY REG RA-228 33.50 

15.4 DRY REG TH-228 33.50 

15.4 DRY REG TH-232 33.50 

15.4 DRY REG TH-230 384.00 

15.4 DRY REG PA-231 44.20 

15.4 DRY REG U-235 1.52 

15.4 DRY REG U-238 39.60 

15.4 DRY REG AM-241 4.55 

74.9 DRY REG K-40 16.64 

74.9 DRY REG cs-137 0.25 

74.9 DRY REG RA-226 0.47 

74.9 DRY REG AC-227 1.62 
74.9 DRY REG RA-228 1.25 

74.9 DRY REG TH-228 1.25 

74.9 DRY REG TH-232 1.25 

74.9 DRY REG TH-230 54.30 

74.9 DRY REG PA-231 6.31 

74.9 DRY REG U-235 0.23 

74.9 DRY REG U-238 5.60 

74.9 DRY REG AM-241 0.63 

32.8 DRY REG K-40 13.70 

32.8 DRY REG cs-137 0.82 

32.8 DRY REG RA-226 4.84 

32.8 DRY REG AC-227 5.99 

32.8 DRY REG RA-228 16.90 

32.8 DRY REG TH-228 16.90 

32.8 DRY REG TH-232 16.90 

32.8 DRY REG TH-230 185.00 

1.32 PCllG 
1.32 PCVG 
1.32 PCI/G 
0.00 PCVG 
0.00 PCVG 
0.46 PCllG 

11.58 PCVG 
0.00 PCVG 
1.85 PCVG 
0.00 PCVG 
0.09 PCllG 
0.00 PCVG 
0.15 PCI/G 
0.15 PCllG 
0.15 PCVG 
0.00 PCVG 
0.00 PCI/G 
0.07 PCllG 
0.00 PCllG 
0.00 PCllG 
0.00 PCI/G 
0.00 PCVG 
0.38 PCllG 
0.00 PCVG 
0.65 PCI/G 
0.65 PCVG 
0.65 PCVG 
0.00 PCVG 

GAMMASPEC 4.30 

GAMMASPEC 4.30 

GAMMASPEC 4.30 

GAMMASPEC 384.00 

GAMMASPEC 44.20 

GAMMASPEC 1.52 

GAMMASPEC 39.60 

GAMMASPEC 4.55 

GAMMASPEC 3.53 

GAMMASPEC 0.25 

GAMMASPEC 0.38 

GAMMASPEC 1.62 

GAMMASPEC 0.54 

GAMMASPEC 0.54 

GAMMASPEC 0.54 

GAMMASPEC 54.30 

GAMMASPEC 6.31 

GAMMASPEC 0.23 

GAMMASPEC 5.60 

GAMMASPEC 0.63 

GAMMASPEC 13.70 

GAMMASPEC 0.82 

GAMMASPEC 1.27 

GAMMASPEC 5.99 

GAMMASPEC 1.83 

GAMMASPEC 1.83 

GAMMASPEC 1.83 

GAMMASPEC 185.00 
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MISS036F 
MISS036F 
MISS036F 
MISS036F 
MISS037A 
MISS037A 
MISS037A 
MISS037A 
MISS037A 
MISS037A 
MISS037A 
MISS037A 
MISS037A 
MISS037A 
MISS037A 
MISS037A 
MISS037B 
MISS037B 
MISS0378 
MISS037B 
MISS037B 
MISS037B 
MISS037B 
MISS037B 
MISS037B 
MISS037B 
MISS037B 
MISS0376 

08/25/99 
08/25/99 
08/25/99 
08125199 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08125199 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08125199 
08/25/99 
08/25/99 

D.& 
SDG ID LAB ID vd. w/Q Sample 

Adyzed rvpe 
Alldyte Res0lf EnOr units 

Atkdyficel 
M&Cd 

MDA 

/ 99G0015 32.8 DRY REG PA-231 21.30 0.00 PCVG GAMMASPEC 1 l/l l/99 
1 Ill l/99 
1 Ill l/99 
11/11/99 
1 Ill 0199 
1 Ill o/99 
1 l/10/99 
II/IO/99 
1 l/10/99 
II/IO/99 
11 II 0199 
11 II o/99 
11110199 
1 l/10/99 
1 l/10/99 
1 l/10/99 
1 l/10/99 
1 l/l o/99 
1 l/10/99 
11 II o/99 
1 l/l o/99 
1 l/10/99 
11 /I o/99 
1 Ill 0199 
II/IO/99 
1 l/10/99 
1 l/l 0199 
11 II o/99 

99G0015 32.8 DRY REG U-235 0.84 

9960015 32.8 DRY REG U-238 20.40 

9960015 32.8 DRY REG AM-241 2.30 

99G0015 647.2 DRY REG K-40 9.03 

9900015 647.2 DRY REG cs-137 0.09 

99GOO15 647.2 DRY REG RA-226 0.92 

99GO015 647.2 DRY REG AC-227 0.75 

99GOO15 647.2 DRY REG RA-228 1.30 

9900015 647.2 DRY REG TH-228 1.30 

99G0015 647.2 DRY REG TH-232 1.30 

99G0015 647.2 DRY REG TH-230 24.70 

99G0015 647.2 DRY REG PA-231 2.36 

99G0015 647.2 DRY REG U-235 0.17 

99GOO15 647.2 DRY REG U-238 2.50 

99GOO15 647.2 DRY REG AM-241 0.28 

99G0015 481.5 DRY REG K-40 7.97 

9900015 481.5 DRY REG cs-137 0.09 

99G0015 481.5 DRY REG RA-226 0.56 

9900015 481.5 DRY REG AC-227 0.79 

99G0015 481.5 DRY REG RA-228 0.72 

99GOO15 481.5 DRY REG TH-228 0.72 

99GOO15 481.5 DRY REG TH-232 0.72 

99GOO15 481.5 DRY REG TH-230 24.80 

99GOO15 481.5 DRY REG PA-231 2.52 

99G0015 481.5 DRY REG U-235 0.11 
9900015 481.5 DRY REG U-238 2.43 

99G0015 481.5 DRY REG AM-241 0.26 

0.21 PCllG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.61 PCI/G GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.04 PWG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.06 PCVG GAMMASPEC 
0.06 PCVG GAMMASPEC 
0.06 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.03 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.61 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.04 PCVG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
0.06 PCVG GAMMASPEC 
0.06 PCllG GAMMASPEC 
0.06 PCI/G GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 

21.30 

0.67 

20.40 

2.30 

0.92 

0.09 

0.11 

0.75 

0.17 

0.17 

0.17 

24.70 

2.36 

0.08 

2.50 

0.28 

0.82 

0.09 

0.12 

0.79 

0.20 

0.20 

0.20 

24.80 

2.52 

0.11 

2.43 

0.26 
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FUSRAP Field Gamma Spectroscopy 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

Sample 
ID 

128 
99GOO15 

RI 

DSfe 
COkf& 

MAYWOOD 

Date Entered: 

D&3 
Analyzed 

11/12/99 

Analytical SDG ID LAB ID Vol. w/D 
Sample 

TYP 
Adyte Redf EnOr units MGdkd MDA 

MISS037B 
MISS037B 
MISS037B 
MISS0378 
MISS037B 
MISS037B 
MISS0378 
MISS037B 
MISS037B 
MISS037B 
MISS037B 
MISS037B 
MISS052F 
MlSS052F 
MISS052F 
MISS052F 
MISS052F 
MISS052F 
MISS052F 
MISS052F 
MISS052F 
MISS052F 
MISS052F 
MISS052F 
MISS053B 
MISS053B 
MISS053B 
MISS053B 

08/25/99 II/II/99 
08/25/99 1 Ill II99 
08/25/99 II/II/99 
08/25/99 11/11/99 
08/25/99 1 l/l l/99 
08125199 II/II/99 
08/25/99 1 l/l l/99 
08/25/99 II/II/99 
08/25/99 11/11/99 
08/25/99 1 Ill l/99 
08125199 II/II/99 
08/25/99 11/11/99 
08/31/99 II/II/99 
08/31/99 II/II/99 
08/3i/99 11/11/99 
08/31/99 II/II/99 
08131199 11/11/99 
08/3i/99 1 Ill l/99 
08/31/99 1 Ill II99 
08/31/99 11111199 
08/3i/99 11/11/99 
08/31/99 11/11/99 
08/31/99 11/11/99 
08/3i/99 11/11/99 
08131199 II/IO/99 
08/31/99 II/IO/99 
08/31/99 II/IO/99 
08/31/99 II/IO/99 

99G0015 
99G0015 
QQG0015 
99GOO15 

9900015 
99G0015 
QQGOO15 
9960015 
9900015 
99G0015 
QQGOO15 
9900015 
99G0015 
9960015 
99G0015 
99GOO15 
99G0015 
9900015 
QQGOO15 
9900015 
9960015 
99GOO15 
99G0015 
99G0015 
9960015 
QQG0015 
99G0015 

481.5 DRY 
481.5 DRY 
481.5 DRY 
481.5 DRY 
481.5 DRY 
481.5 DRY 
481.5 DRY 
481.5 DRY 
481.5 DRY 
481.5 DRY 
481.5 DRY 
481.5 DRY 

22.9 DRY 
22.9 DRY 
22.9 DRY 
22.9 DRY 
22.9 DRY 
22.9 DRY 
22.9 DRY 
22.9 DRY 
22.9 DRY 
22.9 DRY 
22.9 DRY 
22.9 DRY 
72.5 DRY 
72.5 DRY 
72.5 DRY 
72.5 DRY 

LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

K-40 7.87 

cs-137 0.08 

RA-226 0.52 

AC-227 0.74 

RA-228 0.67 

TH-228 0.67 

TH-232 0.67 

TH-230 22.50 

PA-231 2.40 

U-235 0.11 

U-238 2.34 

AM-241 0.28 

K-40 27.60 

cs-137 2.22 

RA-226 32.77 

AC-227 17.00 

RA-228 147.67 

TH-228 147.67 

TH-232 147.67 

TH-230 573.00 

PA-231 64.40 

U-235 4.06 

U-238 55.53 

AM-241 6.83 
K-40 17.10 

cs-137 0.31 

RA-226 3.09 

AC-227 2.59 

0.60 PCllG 
0.00 PCVG 
0.04 PCVG 
0.00 PCVG 
0.06 PCI/G 
0.06 PCVG 
0.06 PCVG 
0.00 PCIIG 
0.00 PCVG 
0.00 PCllG 
0.00 PCIIG 
0.00 PCllG 
0.00 PCllG 
0.00 PCVG 
1.16 PCllG 
0.00 PCVG 
2.99 PCVG 
2.99 PCVG 
2.99 PCllG 
0.00 PCllG 
0.00 PCVG 
0.64 PCI/G 

17.24 PCIIG 
0.00 PCVG 
2.08 PCllG 
0.00 PCI/G 
0.17 PCVG 
0.00 PCVG 

GAMMASPEC 0.72 

GAMMASPEC 0.08 
GAMMASPEC 0.11 
GAMMASPEC 0 74 

GAMMASPEC 0.19 

GAMMASPEC 0.19 

GAMMASPEC 0.19 

GAMMASPEC 22.50 

GAMMASPEC 2.40 

GAMMASPEC 0.11 

GAMMASPEC 2.34 

GAMMASPEC 0.28 

GAMMASPEC 27.60 

GAMMASPEC 2.22 

GAMMASPEC 3.27 

GAMMASPEC 17.00 

GAMMASPEC 5.47 

GAMMASPEC 5.47 

GAMMASPEC 5.47 

GAMMASPEC 573.00 

GAMMASPEC 64.40 

GAMMASPEC 1.95 

GAMMASPEC 55.40 

GAMMASPEC 6.83 

GAMMASPEC 4.61 

GAMMASPEC 0.31 

GAMMASPEC 0.48 

GAMMASPEC 2.59 

i 
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Sample 
ID 

MISS053B 

D&3 
CO//&& 

08/31/99 

D&h 
A@J.& 

11/10/99 

Sample 
SD0 ID LAB ID vol. w/D 

TYP+ 
AlltJlvfe R&W/t ErrOr units AflQiiCd 

M.9fhOd 
MDA 

9980015 72.5 DRY REG RA-228 3.14 

MISS053B 
MISS053B 
MISS053B 
MISS053B 
MISS0538 
MISS053B 
MISS053B 
MISS053B 
MISS053B 
MISS053B 
MISS053B 
MISS053B 
MISS053B 
MISS053B 
MISS053B 
MISS053B 
MISS053B 
MISS0538 
MISS053B 
MISS055B 
MISS055B 
MISS055B 
MISS055B 
MISS0558 
MISS055B 
MISS055B 
MISS055B 

08/31/99 1 Ill O/99 
08/31/99 1 l/10/99 
08/31/99 1 l/10/99 
08/31/99 1 l/I 0199 
08/31/99 1 l/10/99 
08/31/99 1 l/10/99 
08/31/99 II/IO/99 
08/31/99 11/10/99 
08/31/99 II/IO/99 
08/31/99 II/IO/99 
08/31/99 11/10/99 
08/31/99 II/IO/99 
08/31/99 1 l/10/99 
08/31/99 1 l/10/99 
08/31/99 1 l/10/99 
08/31/99 1 l/10/99 
08/31/99 1 l/10/99 
08/31/99 II/IO/99 
08/31/99 1 l/10/99 
08/31/99 1 l/10/99 
08/31/99 1 l/10/99 
08/31/99 1 l/10/99 
08/31/99 1 l/10/99 
08/31/99 1 l/10/99 
08/31/99 1 l/10/99 
08/31/99 11/10/99 
08/31/99 II/IO/99 

99G0015 
9900015 
99G0015 

99G0015 

99GOO15 

99G0015 

9960015 

99GOO15 

QQG0015 

QQG0015 

99G0015 

99G0015 

99G0015 

QQG0015 

QQG0015 

9900015 

99G0015 

99GOO15 

99G0015 

QQGOO15 

9960015 

QQG0015 

99G0015 

99G0015 

9960015 

QQGOO15 

QQG0015 

72.5 DRY REG TH-228 3.14 

72.5 DRY REG TH-232 3.14 

72.5 DRY REG TH-230 73.40 

72.5 DRY REG PA-231 8.33 

72.5 DRY REG U-235 0.53 

72.5 DRY REG U-238 7.88 

72.5 DRY REG AM-241 0.94 

72.5 DRY LREP K-40 16.41 

72.5 DRY LREP cs-137 0.29 

72.5 DRY LREP RA-226 2.76 

72.5 DRY LREP AC-227 2.52 

72.5 DRY LREP RA-228 3.95 

72.5 DRY LREP TH-228 3.95 

72.5 DRY LREP TH-232 3.95 

72.5 DRY LREP TH-230 78.20 

72.5 DRY LREP PA-231 8.62 

72.5 DRY LREP U-235 0.34 

72.5 DRY LREP U-238 8.00 

72.5 DRY LREP AM-241 0.91 

75.2 DRY REG K-40 18.80 

75.2 DRY REG cs-137 0.31 

75.2 DRY REG RA-226 2.52 

75.2 DRY REG AC-227 2.52 

75.2 DRY REG RA-228 2.96 

75.2 DRY REG TH-228 2.96 

75.2 DRY REG TH-232 2.96 

75.2 DRY REG TH-230 70.00 

PCVG 
PCllG 

0.22 

0.22 

0.22 

0.00 

0.00 

0.10 

0.00 

0.00 

2.03 

0.00 

0.16 

0.00 

0.21 

0.21 

0.21 

0.00 

0.00 

0.10 

0.00 

0.00 

1.98 

0.00 

0.15 

0.00 

0.20 

0.20 

0.20 

0.00 

PCVG 
PCVG 
PCIIG 
PCIIG 
PCVG 
PCIIG 
PCIIG 
PCIIG 
PCVG 
PCIIG 
PCIIG 
PCVG 
PCI/G 
PCIIG 
PCIIG 

PCIIG 
PCIIG 
PCIIG 
PCVG 
PCIIG 
PCIIG 
PCVG 
PCllG 
PCVG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.78 . 

0.78 

0.78 

73.40 

8.33 

0.30 

7.88 

0.94 

4.49 

0.29 

0.46 

2.52 

0.74 

0.74 

0.74 

76.20 

8.62 

0.31 

8.00 

0.91 

3.78 

0.31 

0.47 

2.52 

0.70 

0.70 

0.70 

70.00 
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Sample 
ID 

D&e D&e 
cotteded Anetyzed SDGID LAB ID Vol. w/D Sample 

TYP 
Afldyte Result EWW Units Analyficel 

M&Oft MDA 

MISS055B 
MISS055B 
MISS055B 
MISS0558 
MISS055F 
MISS055F 
MISS055F 
MISS055F 
MISS055F 
MISS055F 
MISS055F 
MISS055F 
MISS055F 
MISSO55F 
MISS055F 
MISS055F 
MISS059F 
MISS059F 
MISS059F 
MISS059F 
MISS059F 
MISS059F 
MISS059F 
MISS059F 
MISS059F 
MISS059F 
MISS059F 
MISS059F 

08/31/99 11/10/99 
08/31/99 II/IO/99 
08/31/99 11 II 0199 
08/31/99 1 l/l o/99 
08/31/99 II/IO/99 
08/31/99 1 l/10/99 
08/31/99 11/10/99 
08131199 II/IO/99 
08/31/99 1 l/10/99 
08/31/99 II/IO/99 
08/31/99 11/10/99 
08/31/99 1 l/10/99 
08131199 11/10/99 
08/31/99 11 /I 0199 
08/31/99 11 /I 0199 
08/31/99 1 l/10/99 
08/31/99 11 /I 0199 
08/31/99 II/IO/99 
08/31/99 11/10/99 
08/31/99 1 l/10/99 
08/31/99 II/IO/99 
08/31/99 II/IO/99 
08/31/99 11/10/99 
08/31/99 II/IO/99 
08/31/99 11/10/99 
08/31/99 11/10/99 
08/31/99 1 l/10/99 
08l31199 II/IO/99 

9960015 

QQGOO15 

QQGOO15 

9900015 

9960015 

QQG0015 

QQG0015 

9960015 

9900015 

99GOO15 

99G0015 

9900015 

QQGOOI 5 

QQGOOI 5 

9900015 

QQGOO15 

QQG0015 

9960015 

QQG0015 

9960015 

9900015 

QQG0015 

QQGOO15 

99G0015 

99G0015 
9960015 
QQGOO15 

75.2 DRY REG PA-231 8.24 0.00 PCI/G 
75.2 DRY REG U-235 0.29 0.09 PCIIG 
75.2 DRY REG U-238 7.53 0.00 PCIIG 
75.2 DRY REG AM-24 1 0.83 0.00 PCllG 

9.5 DRY REG K-40 26.10 8.38 PCVG 
9.5 DRY REG cs-137 2.34 0.00 PCllG 
9.5 DRY REG RA-226 8.57 0.90 PCVG 
9.5 DRY REG AC-227 18.30 0.00 PCllG 
9.5 DRY REG RA-228 36.81 1.84 PCVG 
9.5 DRY REG TH-228 36.81 1.84 PCVG 
9.5 DRY REG TH-232 36.81 1.84 PCIIG 
9.5 DRY REG TH-230 538.00 0.00 PCllG 
9.5 DRY REG PA-231 64.30 0.00 PCVG 
9.5 DRY REG U-235 2.21 0.67 PCllG 
95 DRY REG U-238 52.70 0.00 PCVG 
9.5 DRY REG AM-241 6.53 0.00 PCI/G 

24.0 DRY REG K-40 12.00 3.46 PCVG 
24.0 DRY REG cs-137 0.91 0.00 PCIIG 
24.0 DRY REG RA-226 3.35 0.34 PCVG 
24.0 DRY REG AC-227 7.12 0.00 PCllG 
24.0 DRY REG RA-228 12.74 0.70 PCI/G 
24.0 DRY REG TH-228 12.74 0.70 PCIIG 
24.0 DRY REG TH-232 12.74 0.70 PCVG 
24.0 DRY REG TH-230 205.00 0.00 PCIIG 
24.0 DRY REG PA-231 25.70 0.00 PCVG 
24.0 DRY REG U-235 0.83 0.26 PCllG 
24.0 DRY REG U-238 21.40 6.46 PCllG 
24.0 DRY REG AM-241 2.73 0.00 PCVG 

GAMMASPEC 8.24 

GAMMASPEC 0.29 

GAMMASPEC 7.53 

GAMMASPEC 0.83 

GAMMASPEC 26.10 

GAMMASPEC 2.34 

GAMMASPEC 3.07 

GAMMASPEC 18.30 

GAMMASPEC 6.11 

GAMMASPEC 6.11 

GAMMASPEC 6.11 

GAMMASPEC 538.00 

GAMMASPEC 64.30 

GAMMASPEC 2.21 

GAMMASPEC 52.70 

GAMMASPEC 6.53 

GAMMASPEC 12.00 

GAMMASPEC 0.91 

GAMMASPEC 1.20 

GAMMASPEC 7.12 

GAMMASPEC 2.16 

GAMMASPEC 2.16 

GAMMASPEC 2.16 

GAMMASPEC 205.00 

GAMMASPEC 25.70 

GAMMASPEC 0.83 

GAMMASPEC 21.40 

GAMMASPEC 2.73 



/ c c 
FUSRAP Field Gamma Spectroscopy 

Location: 

Site WBS: 

Work Order Number: 

Project Number: 
Environmental Cat: 

Sample 
ID 

QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBIANK 
QCBLANK 
QCBLANK 
QCBIANK 
QCBIANK 
QCBLANK 
QCBLANK 
QCSPIKEM 
QCSPIKEM 
QCSPIKEP 
QCSPIKEP 
QCSPIKEM 
QCSPIKEM 
QCSPIKEP 
QCSPIKEP 

12B 

99G0015 

RI 

Date 
co//e&d 

II/II/99 
II/II/99 
II/II/99 
1 l/l II99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
1 Ill l/99 
1 l/l l/99 
1 l/l II99 
II/II/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 

L 
FUSRAP Radiological Reports 

Printed: 12/8/99 
Page 7 of 7 

MAYWOOD 

Date Entered: 11/12/99 

Date 
Analyzed 

SDG ID LABID vol. w/D 
Sample Analytical 

TYPO 
Atldpf~ R.%U/f EnOr Units 

M&Cd 
MDA 

99G0015 945.0 DRY BL K-40 0.43 0.00 PCVG 1 Ill l/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
1 l/l l/99 
II/II/99 
1 Ill l/99 
1 Ill l/99 
II/II/99 
II/II/99 
II/II/99 
11111/99 
1 Ill II99 
1 l/l l/99 
II/II/99 
1 Ill II99 
1 Ill l/99 
1 Ill 1199 
1 Ill II99 

99G0015 

99GOO15 

99G0015 

99G0015 

9900015 

99G0015 

99G0015 

9900015 

99G0015 

9980015 

99GOO15 

9900015 

99G0015 

99G0015 

9960015 

9900015 

99G0015 

9900015 

945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
832.0 DRY 
832.0 DRY 
150.0 DRY 
150.0 DRY 
832.0 DRY 
832.0 DRY 
150.0 DRY 

BL cs-137 0.02 

BL RA-226 0.05 
BL AC-227 0.15 

BL R&228 0.07 

BL TH-228 0.07 

BL TH-232 0.07 

BL TH-230 6.83 

BL PA-231 0.72 

BL U-235 0.03 

BL U-238 0.77 

BL AM-241 0.06 

LCSF CS-137 69.58 
LCSF AM-241 171.23 

LCSF CS-137 383.72 
LCSF AM-241 859.49 
LCST CS-137 68.43 

LCST AM-241 165.05 
LCST CS-137 352.02 

GAMMASPEC 

99G0015 150.0 DRY LCST AM-241 849.21 

0.00 PCllG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCI/G 
0.00 PCI/G 
2.19 PCllG 
8.68 PCIIG 

13.31 PCVG 
43.91 PCVG 

3.22 PCVG 
8.25 PCVG 

16.54 PCVG 
42.46 PCIIG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GbMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.43 

0.02 

0.05 

0.15 

0.07 

0.07 

0.07 

6.83 

0.72 

0.03 

0.77 

0.08 

0.97 

3.58 

4.97 

15.80 

0.97 

3.58 

4.97 

15.80 
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i 
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Location: 

Site WBS: 128 

MAYWOOD 

Date Entered: 11 II 4199 

Work Order Number: 

Project Number: 
Environmental Cat: 

99G0016 

RI 

Sample 
ID 

Date 
CO//.d.¶d 

SDGID LAB/D 
Sample Analytica/ 

Vol. WA3 
TYP 

Afldvfe R&W//f Error units 
M.dWd 

MDA 

MISS040A 06125199 
MISS040A 08/25/99 
MISS040A 08/25/99 
MISS040A 08125199 
MISS040A 08/25/99 
MISS040A 08/25/99 
MISS040A 08125199 

MISS040A 08125199 
MISS040A 08/25/99 
MISS040A 08/25/99 
MISS040A 08125199 
MISS040A 08/25/99 
MISS040F 08/25/99 
MISS040F 08/25/99 
MISS040F 08/25/99 
MISS040F 08/25/99 
MISS040F 08/25/99 
MISS040F 08/25/99 
MISS040F 08/25/99 
MISS040F 08/25/99 
MISS040F 08125199 
MISS040F 08/25/99 
MISS040F 08/25/99 
MISS040F 08125199 
MISS040F 08/25/99 
MISS040F 08/25/99 
MISS040F 08/25/99 
MISS040F 08/25/99 

1 Ill II99 99G0016 122.9 DRY REG K-40 
1 Ill II99 
II/II/99 
II/II/99 
II/II/99 
1 Ill l/99 
II/II/99 

II/II/99 
II/II/99 
II/II/99 
II/II/99 
1 l/l l/99 
11111199 
1 l/l l/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
1 l/l l/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
1 l/l l/99 
II/II/99 

99GOO16 
99G0016 
99G0016 
99G0016 
99G0016 
99GOO16 
99G0016 
99GOO16 
99GOO16 
99G0016 
9980016 
99GO016 

99G0016 
99G0016 
99G0016 

99G0016 
9960016 
99G0016 
9900016 
9900016 
9900016 

99G0016 
99G0016 
9960016 

122.9 DRY REG cs-137 

122.9 DRY REG RA-226 
122.9 DRY REG AC-227 
122.9 DRY REG RA-228 
122.9 DRY REG TH-228 
122.9 DRY REG TH-232 

122.9 DRY REG TH-230 
122.9 DRY REG PA-231 
122.9 DRY REG U-235 
122.9 DRY REG U-238 
122.9 DRY REG AM-241 

21.0 DRY REG K-40 
21.0 DRY REG cs-137 

21.0 DRY REG RA-226 
21.0 DRY REG AC-227 
21.0 DRY REG RA-228 
21.0 DRY REG TH-228 
21.0 DRY REG TH-232 
21.0 DRY REG TH-230 
21.0 DRY REG PA-231 
21.0 DRY REG U-235 
21.0 DRY REG U-238 
21.0 DRY REG AM-241 
21.0 DRY LREP K-40 
21.0 DRY LREP cs-137 

21.0 DRY LREP RA-226 
21.0 DRY LREP AC-227 

2.96 0.78 PCIIG GAMMASPEC 2.19 
0.13 0.00 PCllG GAMMASPEC 0.13 

0.25 0.00 PCI/G GAMMASPEC 0.25 

0.84 0.00 PCllG GAMMASPEC 0.84 

0.42 0.00 PCl/G GAMMASPEC 0.42 

0.42 0.00 PCllG GAMMASPEC 0.42 

0.42 0.00 PCllG GAMMASPEC 0.42 

25.70 0.00 PCllG GAMMASPEC 25.70 

3.64 0.00 PCl/G GAMMASPEC 3.64 

0.15 0.04 PCVG GAMMASPEC 0.15 
3.01 0.00 PCI/G GAMMASPEC 3.01 
0.36 0.00 PCI/G GAMMASPEC 0.36 

14.80 4.68 PCIIG GAMMASPEC 14.80 

1.01 0.00 PCllG GAMMASPEC 1.01 

4.27 0.43 PCllG GAMMASPEC 1.50 

7.92 0.00 PCllG GAMMASPEC 7.92 

12.68 0.75 PCllG GAMMASPEC 2.55 

12.68 0.75 PCllG GAMMASPEC 2.55 

12.68 0.75 PCllG GAMMASPEC 2.55 

231.00 0.00 PCllG GAMMASPEC 231.00 

29.20 0.00 PCVG GAMMASPEC 29.20 

0.91 0.29 PCllG GAMMASPEC 0.91 

25.60 0.00 PCI/G GAMMASPEC 25.60 

2.80 0.00 PCllG GAMMASPEC 2.80 

17.50 0.00 PCllG GAMMASPEC 17.50 

1 .Ol 0.00 PCllG GAMMASPEC 1 .Ol 

3.97 0.42 PCVG GAMMASPEC 1.50 
7.87 0.00 PCllG GAMMASPEC 7.87 



FUSRAP Field Gamma Spectroscopy FUSRAP Radiological Reports 
Printed: 1218199 

Page 2 of 7 

Location: 

Site WBS: 

Work Order Number: 

Project Number: 
Fnvironmental Cat. 

128 

9900016 

RI 

MAYWOOD 

Date Entered: 11 II 4/99 

SWllplL3 
ID 

SDG ID LAB ID Vol. WD 
Sample 

TYP 
A&f6 Result EFX Unils 

Analytical 
Method 

MDA 

MISS040F 08125199 1 l/l l/99 
MISS040F 08/25/99 11/11/99 
MISS040F 08125199 1 l/l l/99 
MISS040F 08/25/99 II/II/99 
MISS040F 08125199 11/11/99 
MISS040F 08/25/99 1 l/l l/99 
MISS040F 08/25/99 11/11/99 
MISS040F 08/25/99 11/11/99 
MISS052B 08/31/99 1 l/12/99 
MISS052B 08/31/99 1 l/12/99 
MISS052B 08131199 11 /I 2199 
MISS052B 06/31/99 1 l/12/99 
MISS052B 08/31/99 1 l/12/99 
MISS0528 08/31/99 1 l/12/99 
MISS052B 08/31/99 1 l/12/99 
MISS052B 08/31/99 1 l/12/99 
MISS052B 08/31/99 1 l/12/99 
MISS052B 08/31/99 1 l/12/99 
MISS052B 08/31/99 1 l/12/99 
MISS052B 08/31/99 11112199 
MISS056A 08/31/99 1 l/12/99 
MISS056A 08/31/99 11/12/99 
MISS056A 08/31/99 11/12/99 
MISS056A 08/31/99 1 l/12/99 
MISS056A 08/31/99 1 l/12/99 
MISS056A 08/31/99 1 l/12/99 
MISS056A 08/31/99 1 l/12/99 
MISS056A 08/31/99 1 l/12/99 

99G0016 
99G0016 
QQG0016 
99G0016 
99G0016 
99G0016 

9900016 
QQGOO16 
9900016 
9900016 
QQG0016 
99G0016 
9900016 

99G0016 
99G0016 
99G0016 
9900016 
99G0016 
99G0016 

99G0016 
QQGOO16 
99G0016 
99G0016 
99G0016 
99G0016 

21.0 DRY LREP RA-228 13.17 0.73 PCVG GAMMASPEC 2.23 

21.0 DRY LREP W-228 13.17 0.73 PCllG GAMMASPEC 2.23 

21.0 DRY LREP TH-232 13.17 0.73 PCVG GAMMASPEC 2.23 

21.0 DRY LREP TH-230 230.00 0.00 PCVG GAMMASPEC 230.00 

21.0 DRY LREP PA-231 28.40 0.00 PCllG GAMMASPEC 28.40 

21.0 DRY LREP U-235 0.90 0.28 PCVG GAMMASPEC 0.90 

21.0 DRY LREP U-238 24.00 0.00 PCVG GAMMASPEC 24.00 

21.0 DRY LREP AM-241 2.67 0.00 PCllG GAMMASPEC 2.67 

93.0 DRY REG K-40 17.70 1.84 PCVG GAMMASPEC 3.83 

93.0 DRY REG cs-137 0.37 0.00 PCllG GAMMASPEC 0.37 

93.0 DRY REG RA-226 5.02 0.20 Xl/G GAMMASPEC 0.45 

93.0 DRY REG AC-227 2.72 0.00 PCVG GAMMASPEC 2.72 
93.0 DRY REG RA-228 9.68 0.30 PCVG GAMMASPEC 0.77 

93.0 DRY REG TH-228 9.68 0.30 PCllG GAMMASPEC 0.77 

93.0 DRY REG TH-232 9 68 0.30 PCllG GAMMASPEC 0.77 
93.0 DRY REG TH-230 88.70 0.00 PCVG GAMMASPEC 88.70 
93.0 DRY REG PA-231 9.44 0.00 PCVG GAMMASPEC 9.44 

93.0 DRY REG U-235 0.52 0.10 PCVG GAMMASPEC 0.32 

93.0 DRY REG U-238 8.69 2.67 PCVG GAMMASPEC 8.69 

93.0 DRY REG AM-241 1.05 0.00 PCllG GAMMASPEC 1.05 

91.7 DRY REG K-40 28.55 2.30 PCllG GAMMASPEC 4.00 
91.7 DRY REG cs-137 0.29 0.00 PCVG GAMMASPEC 0.29 

91.7 DRY REG RA-226 2.99 0.15 PCVG GAMMASPEC 0.42 

91.7 DRY REG AC-227 2.31 0.00 PCVG GAMMASPEC 2.31 

91.7 DRY REG RA-228 3.75 0.20 PCVG GAMMASPEC 0.65 

91.7 DRY REG TH-228 3.75 0.20 PCVG GAMMASPEC 0.65 
91.7 DRY REG TH-232 3.75 0.20 PCllG GAMMASPEC 0.65 

91.7 DRY REG TH-230 65.60 0.00 PCllG GAMMASPEC 65.60 



( 
FUSRAP 

( 
Field Gamma Spectroscopy 

Sample Vol. w/D 
TYP 

Adyfe ReSU/f Error units 
Anelyficst 

Mdhd 
MDA 

7.25 0.00 PCVG GAMMASPEC 7.25 91.7 DRY 
91.7 DRY 
91.7 DRY 
91.7 DRY 
86.1 DRY 
86.1 DRY 
86.1 DRY 
86.1 DRY 
86.1 DRY 
86.1 DRY 
86.1 DRY 
86.1 DRY 
66.1 DRY 
86.1 DRY 
86.1 DRY 
86.1 DRY 
31.9 DRY 
31.9 DRY 
31.9 DRY 
31.9 DRY 
31.9 DRY 
31.9 DRY 
31.9 DRY 
31.9 DRY 
31.9 DRY 
31.9 DRY 
31.9 DRY 
31.9 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
RkG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 

0.39 0.08 PCllG GAMMASPEC 0.25 

7.34 0.00 PCllG GAMMASPEC 7.34 

0.78 0.00 PCI/G GAMMASPEC 0.78 

20.88 1.90 PCVG GAMMASPEC 3.12 

0.28 0.00 PCI/G GAMMASPEC 0.28 

2.55 0.14 PCI/G GAMMASPEC 0.41 

2.34 0.00 PCllG GAMMASPEC 2.34 

4.42 0.22 PCllG GAMMASPEC 0.78 

4.42 0.22 PCllG GAMMASPEC 0.78 

4.42 0.22 PCllG GAMMASPEC 0.78 

73.40 0.00 PCllG GAMMASPEC 73.40 
7.60 0.00 PCVG GAMMASPEC 7.60 

0.30 0.09 PCllG GAMMASPEC 0.30 

7.31 0.00 PCI/G GAMMASPEC 7.31 

0.89 0.00 PCVG GAMMASPEC 0.89 

23.70 0.00 PCVG GAMMASPEC 23.70 

2.14 0.00 PCI/G GAMMASPEC 2.14 

38.14 1.15 PCI/G GAMMASPEC 2.89 

16.40 0.00 PCllG GAMMASPEC 16.40 

204.59 3.60 PCllG GAMMASPEC 3,70 

204.59 3.60 PCllG GAMMASPEC 3.70 

204.59 3.60 PCVG GAMMASPEC 3.70 

553.00 0.00 PCllG GAMMASPEC 553.00 
62.30 0.00 PCllG GAMMASPEC 62.30 

4.50 0.57 PCllG GAMMASPEC 1.72 

53.00 16.37 PCI/G GAMMASPEC 53.00 

6.50 0.00 PCI/G GAMMASPEC 6.50 

FUSRAP Radiological Reports 
Printed: 12/8/99 
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Semple 
ID 

MISS056A 
MISS056A 
MISS056A 
MISS056A 
MISS056B 
MISS056B 
MISS056B 
MISS056B 
MISS056B 
MISS056B 
MISS0568 
MISS0566 
MISS056B 
MISS0568 
MISS056B 
MISS0566 
MISS056F 
MISS056F 
MISS056F 
MISS056F 
MISS056F 
MISS056F 
MISS056F 
MISS056F 
MISS056F 
MISS056F 
MISS056F 
MISS056F 

08/31/99 
08/31/99 
08i31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 

1 l/12/99 
1 l/12/99 
1 l/12/99 
1 l/12/99 
11 II 2/99 
1 l/12/99 
1 Ill 2/99 
11/12/99 
1 l/12/99 
11/12/99 
1 l/12/99 
11/12/99 
11 /I 2/99 
1 Ill 2199 
1 l/12/99 
1 l/12/99 
1 l/12/99 
1 l/12/99 
11/12/99 
1 l/12/99 
1 l/12/99 
11/12/99 
1 l/12/99 
11 II 2199 
11 II 2/99 
11/12/99 
11/12/99 
11/12/99 

SDG ID 

QQG0016 
9960016 
9960016 
9960016 
99G0016 
99G0016 
99G0016 
QQGOO16 
99GOO16 
99GOO16 
99GOO16 
99G0016 
99G0016 
99G0016 
9960016 
99G0016 
QQGOO16 
QQG0016 

QQG0016 

99GOO16 

99G0016 

9900016 

99G0016 

9960016 

9900016 

99G0016 

99G0016 

9960016 

LAB/D 
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I Location: MAYWOOD 
I 

Site WES: 

Work Order Number: 
Project Number: 

Environmental Cat: 

126 
99GOO16 

RI 

Date Entered: 11 /I 4199 

sample 
ID 

MISSOgOF 
MISS090F 
MISS090F 
MISS090F 
MISS090F 
MISS090F 
MISS090F 
MISS090F 
MISS090F 
MISS090F 
MISS090F 
MISS090F 
MISSOSIF 
MISSOSIF 
MISSOSIF 
MISSOSIF 
MISSOSIF 
MISSOSIF 
MISSOSIF 
MISSOSIF 
MISSOSIF 
MISSOSIF 
MISS091 F 
MISSOSIF 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 

Dab 
collected 

08/I 8199 
08118/99 
08/l E/99 
08/I El99 
08/I El99 
08/I El99 
08/18/99 
08/l E/99 
08/l 8/99 
08/l E/99 
08/I 8199 
08/l E/99 
08/l E/99 
08/l El99 
08/l E/99 
08/l 8/99 
08/l E/99 
08/I El99 
08/I 8199 
08/I El99 
08/18/99 
08/18/99 
08/l E/99 
08/I El99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 

Dale 
Analyzed 

11/12/99 
1 l/12/99 
1 l/12/99 
11 II 2199 
1 l/12/99 
1 l/12/99 
11/12/99 
1 l/12/99 
11 /I 2199 
1 l/12/99 
1 l/12/99 
1 l/12/99 
1 Ill 2199 
11/12/99 
11/12/99 
11 II 2199 
1 l/12/99 
1 l/12/99 
1 l/12/99 
1 l/12/99 
1 l/12/99 
1 l/12/99 
11 /I 2/99 

SDG ID 

9960016 
9960016 
99G0016 
99G0016 
99G0018 
9960016 
9900016 
99G0016 
9900016 
99G0016 
9900016 
99G0016 
9900016 
9960016 
99G0016 
99G0016 
9900016 
9900016 
99G0018 
9900018 
9900016 
9900018 
9960016 
9960016 
99G0016 
9900016 
99G0016 
99G0016 

LAB ID vol. w/D 
Sample 

TYP 
Adyte R.35Ult EnOr Units Adyficd 

M&hod 
MDA 

6.15 PCllG GAMMASPEC 18.30 

1 II 2199 
l/11/99 
Ill II99 
l/l l/99 
l/l l/99 

19.4 DRY 
19.4 DRY 
19.4 DRY 
19.4 DRY 
19.4 DRY 
19.4 DRY 
19.4 DRY 
19.4 DRY 
19.4 DRY 
19.4 DRY 
19.4 DRY 
19.4 DRY 
15.6 DRY 
15.6 DRY 
15.6 DRY 
15.6 DRY 
15.6 DRY 
15.6 DRY 
15.6 DRY 
15.6 DRY 
15.6 DRY 
15.6 DRY 
15.6 DRY 
15.6 DRY 

667.7 DRY 
667.7 DRY 
667.7 DRY 
667.7 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

K-40 
cs-I 37 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-228 
AC-227 

21.63 
1.82 
6.65 

13.10 
70.84 
70.84 
70.84 

436.00 
50.70 

1.71 
44.00 

5.22 
20.49 

1.15 
5.93 
9.93 
7.72 
7.72 
7.72 

287.00 
31.70 

3.40 
70.50 

3.72 
15.76 
0.08 
0.68 
0.67 

0.00 PCI/G GAMMASPEC 1.82 
0.63 PCllG GAMMASPEC 2.49 
0.00 PCllG GAMMASPEC 13.10 
1.84 PCllG GAMMASPEC 4.20 
1.84 PCllG GAMMASPEC 4.20 
1.84 PCllG GAMMASPEC 4.20 
0.00 PCllG GAMMASPEC 436.00 
0.00 PCVG GAMMASPEC 50.70 
0.48 PCl/G GAMMASPEC 1.53 

13.23 PCIIG GAMMASPEC 44.00 
0.00 PCVG GAMMASPEC 5.22 
6.09 PCVG GAMMASPEC 17.70 
0.00 PCVG GAMMASPEC 1.15 
0.57 PCllG GAMMASPEC 1.93 
0.00 PCVG GAMMASPEC 9.93 
0.78 PCllG GAMMASPEC 3.03 
0.78 PCIIG GAMMASPEC 3.03 
0.78 PCllG GAMMASPEC 3.03 
0.00 PCllG GAMMASPEC 287.00 
0.00 PCllG GAMMASPEC 31.70 
0.41 PCVG GAMMASPEC 1.13 

11.05 PCllG GAMMASPEC 31 .oo 
0.00 PCVG GAMMASPEC 3.72 
0.80 PCllG GAMMASPEC 0.80 
0.00 PCllG GAMMASPEC 0.08 
0.04 PCllG GAMMASPEC 0.11 
0.00 PCVG GAMMASPEC 0.67 
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Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

128 
99GOO16 

RI 

MAYWOOD 

Date Entered: 11/14/99 

sampte 
ID 

MISS33Al 

D.&? 
cottmfed 

08/25/99 

D&3 
Analyzed 

1 Ill 1199 

SDG ID LABtD vat. w/v Sample 
TYP 

Andy+ Result ERCT Units Anatyiket 
M.dtWd 

MDA 

99G0016 667.7 DRY REG RA-228 1.04 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33Al 
MISS33A2 
MISS33A2 
MISS33A2 
MISS33A2 
MISS33A2 
MISS33A2 
MISS33A2 
MISS33A2 

08125199 11/11/99 
08125199 II/II/99 
08/25/99 II/II/99 
08/25/99 II/II/99 
08/25/99 11/11/99 
08125199 11/11/99 
08/25/99 II/II/99 
08/25/99 11/11/99 
08/25/99 11/11/99 
08/25/99 11/11/99 
08125199 1 Ill 1199 
08/25/99 1 Ill II99 
08/25/99 1 Ill l/99 
08/25/99 II/II/99 
08/25/99 II/II/99 
08/25/99 1 Ill II99 
08/25/99 11/11/99 
08/25/99 11/11/99 
08125199 1 Ill l/99 
08/25/99 1 II12199 
08/25/99 11/12/99 
08125199 11/12/99 
08125199 1 l/12/99 
08/25/99 1 l/12/99 
08125199 11/12/99 
08/25/99 1 l/12/99 
08/25/99 1 II12199 

99GOO16 

9900016 

9iGO016 

9900016 

9900016 

99G0016 

99GOO16 

99GOO16 

99G0016 

99G0016 

99GOO16 

9960016 

99GOO16 

9900016 

99G0016 

9960016 

9960016 

9960016 

9900016 

9960016 

9960016 

99G0016 

99G0016 

9960016 

99G0016 

99G0016 

9960016 

667.7 DRY REG TH-228 1.04 
667.7 DRY REG TH-232 1.04 
667.7 DRY REG TH-230 23.80 
667.7 DRY REG PA-231 2.37 
667.7 DRY REG U-235 0.09 
667.7 DRY REG U-238 2.39 
667.7 DRY REG AM-241 0.26 
667.7 DRY LREP K-40 14.73 
667.7 DRY LREP cs-137 0.08 
667.7 DRY LREP RA-226 0.63 
667.7 DRY LREP AC-227 0.72 
667.7 DRY LREP RA-228 0.93 
667.7 DRY LREP TH-228 0.93 
667.7 DRY LREP TH-232 0.93 
667.7 DRY LREP TH-230 24.20 
667.7 DRY LREP PA-23 1 2.16 
667.7 DRY LREP U-235 0.10 
667.7 DRY LREP U-238 2.37 
667.7 DRY LREP AM-241 0.27 
620.9 DRY REG K-40 12.56 
620.9 DRY REG cs-137 0.08 
620.9 DRY REG RA-226 0.71 
620.9 DRY REG AC-227 0.74 
620.9 DRY REG RA-228 1.07 
620.9 DRY REG TH-228 1.07 
620.9 DRY REG TH-232 1.07 
620.9 DRY REG TH-230 25.80 

PCVG 
PCIIG 
PCIIG 
PCVG 
PCIIG 
PCllG 
PCVG 
PCVG 

0.06 
0.06 
0.06 
0.00 
0.00 
0.02 
0.00 
0.00 
0.77 
0.00 
0.04 
0.00 
0.05 
0.05 
0.05 
0.00 
0.00 
0.02 
0.00 
0.00 
0.72 
0.00 
0.04 
0.00 
0.06 
0.06 
0.06 
0.00 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMAsPEc 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.18 
0.18 
0.18 

23.80 
2.37 
0.08 

PCI/G 
PCI/G 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCllG 

PCVG 
PCVG 
PCIIG 

PCIIG 
PCVG 
PCIIG 

2.39 

0.26 
0.84 
0.08 
0.11 
0.72 
0.19 
0.19 
0.19 

24.20 
2.16 
0.07 
2.37 
0.27 
0.79 
0.08 
0.12 
0.74 
0.21 
0.21 
0.21 

25.80 
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Sample 
ID 

MISS33A2 

Dafe 
Collected 

08/25/99 
MISS33A2 08125199 
MISS33A2 08/25/99 
MISS33A2 08/25/99 
MlSS4OB 08/25/99 
MlSS4OB 08/25/99 
MISS40B 08/25/99 
MISS408 08125199 
MISS4OB 08125199 
MISS40B 08/25/99 
MISS40B 08/25/99 
MlSS4OB 08125199 
MISS408 08/25/99 
MlSS4OB 08125199 
MISS40B 08/25/99 
MISS40B 08125199 
QCBLANK 11 II 2199 
QCBLANK 11/12/99 
QCBLANK 11/12/99 
QCBLANK 11/12/99 
QCBLANK 1 l/12/99 
QCBLANK 11 II 2/99 
QCBlANK 11/12/99 
QCBLANK 11/12/99 
QCBLANK 1 l/12/99 
QCBLANK 1 l/12/99 

QCBLANK 1 l/12/99 
QCBLANK 11 II 2199 

1 l/12/99 
1 l/12/99 
1 l/12/99 
1 l/12/99 
11/11/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
II/II/99 
1 Ill l/99 
11/12/99 
11/12/99 
11/12/99 
1 l/12/99 
1 l/12/99 
1 l/12/99 
11/12/99 
11/12/99 
1 l/12/99 
1 l/12/99 
1 l/12/99 
11/12/99 

SOG IO LAB ID Vol. w/D 
Sample 

Alh9lyfe R.SSU/l Error units 
Anafyfical 

TYP Mdhd 
MDA 

9960016 620.9 DRY PA-231 2.31 0.00 PCVG 2.31 
99G0016 

9900016 

9900016 
9900016 
9900016 
9960016 
9900016 
9960016 
9900016 
9900016 
99G0016 
9960016 
9900016 
9900016 
99G0016 
9900016 

9960016 
9960016 
9900016 
9900016 
99G0016 
99G0016 
99G0016 
99G0016 

620.9 DRY 
620.9 DRY 
620.9 DRY 
101.3 DRY 
101.3 DRY 
101.3 DRY 
101.3 DRY 
101.3 DRY 
101.3 DRY 
101.3 DRY 
101.3 DRY 
101 3 DRY 
101.3 DRY 
101.3 DRY 
101.3 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
BL 
BL 
BL 
BL 
BL 
BL 
BL 
BL 
BL 
EL 
BL 
BL 

U-235 0.11 0.03 PCVG 
U-238 2.70 0.00 PCI/G 

AM-241 0.30 0.00 PCVG 
K-40 5.88 1.01 PCVG 

cs-137 0.17 0.00 PCVG 
RA-226 0.59 0.07 PCllG 
AC-227 1.27 0.00 PCllG 
RA-228 0.81 0.11 PCVG 
TH-228 0.81 0.11 PCllG 
TH-232 0.81 0.11 PCIIG 
TH-230 37.80 0.00 PCllG 
PA-231 4.53 0.00 PCllG 
U-235 0.20 0.00 PCllG 
U-238 4.20 0.00 PCllG 

AM-241 0.50 0.00 PCVG 
K-40 0.43 0.00 PCI/G 

cs-137 0.03 0.00 PCVG 
RA-226 0.05 0.00 PCllG 
AC-227 0.14 0.00 PCllG 
RA-228 0.08 0.00 PCllG 
TH-228 0.08 0.00 PCVG 
TH-232 0.08 0.00 PCVG 
TH-230 6.26 0.00 PCVG 
PA-231 0.69 0.00 PCVG 
U-235 0.03 0.00 PCllG 
U-238 0.75 0.00 PCVG 

AM-241 0.08 0.00 PCVG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.08 
2.70 
0.30 
2.40 
0.17 
0.26 
1.27 
0.44 
0.44 
0.44 

37.80 
4.53 
0.20 
4.20 
0.50 
0.43 
0.03 
0.05 
0.14 
0.08 
0.08 
0.08 
6.26 
0.69 
0.03 
0.75 
0.08 

Approved by: Date: 



c 
tUSRAP 

i 
Field Gakma Spectroscopy 

( 
FUSRAP Radiological &ports 

Printed: 1218199 
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I Location: MAYWOOD I 

IO 

QCSPIKEM 
QCSPIKEM 
QCSPIKEM 
QCSPIKEM 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 

Dale 
co//.3cfed 

04/01/99 

04/01/99 

04/01/99 

04101 I99 

04/01/99 

04/01/99 

04/01/99 

04/01/99 

Adpd 

1 l/12/99 

1 l/12/99 

1 l/12/99 

1 l/12/99 

1 l/12/99 

1 l/12/99 

1 l/12/99 

1 Ill 2199 

SDG ID LAB ID Vol. w/D 

9900016 832.0 DRY 
9900016 832.0 DRk 
99G0016 832.0 DRY 
9960016 832.0 DRY 
99G0016 150.0 DRY 
99G0016 150.0 DRY 
99G0016 150.0 DRY 
99G0016 150.0 DRY 

Sample 
TYP 

LCSF 
LCSF 
LCST 
LCST 
LCSF 
LCSF 
LCST 
LCST 

AlE?/yte 

cs-137 69.93 2.20 PCIIG 
AM-241 169.16 8.54 PCIIG 
cs-137 68.43 3.22 PCIIG 
AM-241 165.05 8.25 PCVG 
cs-137 387.49 13.45 PCVG 
AM-241 828.95 41.74 PCIIG 
cs-137 352.02 16.54 PCIIG 
AM-241 849.21 42.46 PCIIG 

Andyficsl 
Method 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

MDA 

0.97 

3.59 

0.97 

3.59 

5.29 

14.30 

5.29 

14.30 
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Sample 
ID 

SDG ID LA.3 ID vol. w/D 
sample 

TYP 
Alldvfe ReSUlf EnOr Units Analytical 

Mdhd MDA 

MlSSOllD 
MISS014D 
MISS014D 
MISS014D 
MISS014D 
MlSSOl4D 
MISS014D 
MISS014D 
MISS0.14D 
MISS014D 
MISS014D 
MISS014D 
MISS014E 
MISS014E 
MISS014E 
MISS014E 
MISS014E 
MlSSOl4E 
MISS014E 
MISS014E 
MISS014E 
MISS014E 
MISS014E 
MISS014E 
MISS020D 
MISS020D 
MISS020D 
MISS020D 

08/23/99 1 Ill 3199 
08/23/99 11 II 3/99 
08123199 11 II 3199 
08/23/99 11 /I 3/99 
08/23/99 1 l/l 3/99 
08123199 1 Ill 3199 
08/23/99 1 Ill 3199 
08/23/99 11/13/99 
08/23/99 11/13/99 
08123199 II/13199 
08/23/99 1 Ill 3/99 
08/23/99 1 l/l 3/99 
08/23/99 1 l/l 3/99 
08/23/99 1 Ill 3/99 
08/23/99 11/13/99 
08/23/99 1 Ill 3/99 
08123199 11 II 3199 
08123199 1 Ill 3199 
08123199 1 l/l 3/99 
08123199 1 l/13/99 
08123199 1 l/l 3/99 
08123199 1 l/13/99 
08/23/99 1 l/13/99 
08/23/99 1 l/13/99 
08/23/99 1 Ill 3199 
08123199 1 l/13/99 
08123199 1 l/l 3/99 
08/23/99 1 l/l 3/99 

99G0017 
9960017 
9960017 
99G0017 
99G0017 

99G0017 

99GOO17 

99G0017 

99G0017 

99G0017 

99GOO17 

99GOO17 

9900017 

99G0017 

99GOO17 

99G0017 

99G0017 

99G0017 

99G0017 

99G0017 

9900017 

99GOO17 

99G0017 

99GOO17 

99G0017 

9960017 

99G0017 

9960017 

11.4 DRY REG K-40 24.52 

11.4 DRY REG cs-137 1.46 

11.4 DRY REG RA-226 2.59 

11.4 DRY REG AC-227 8.40 

11.4 DRY REG RA-228 4.05 

11.4 DRY REG TH-228 4.05 

11.4 DRY REG TH-232 4.05 

11.4 DRY REG TH-230 264.00 

11.4 DRY REG PA-231 38.40 

11.4 DRY REG U-235 1.44 

11.4 DRY REG U-238 32.30 

11.4 DRY REG AM-241 3.59 

22.0 DRY REG K-40 24.19 

22.0 DRY REG cs-137 0.72 

22.0 DRY REG RA-226 1.50 

22.0 DRY REG AC-227 5.28 

22.0 DRY REG RA-228 2.62 

22.0 DRY REG TH-228 2.62 

22.0 DRY REG TH-232 2.62 

22.0 DRY REG TH-230 153.00 

22.0 DRY REG PA-231 21.60 

22.0 DRY REG U-235 0.73 

22.0 DRY REG U-238 18.80 

22.0 DRY REG AM-241 1.96 

12.4 DRY REG K-40 19.10 

12.4 DRY REG cs-137 1.42 

12.4 DRY REG RA-226 2.56 

12.4 DRY REG AC-227 8.02 

8.09 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCVG 
0.00 PCI/G 
0.00 PCI/G 
0.00 PCVG 
0.43 PCVG 
8.92 PCI/G 
0.00 PCIIG 
4.72 PCIIG 
0.00 PCI/G 
0.00 PCVG 
0.00 PCllG 
0.48 PCIIG 
0.48 PCVG 
0.48 PCVG 
0.00 PCI/G 
0.00 PCVG 
0.23 PCllG 
0.00 PCVG 
0.00 PCVG 
6.41 PCIIG 
0.00 PCllG 
0.00 PCIIG 
0.00 PCIIG 

GAMMASPEC 24.10 

GAMMASPEC 1.46 

GAMMASPEC 2.59 

GAMMASPEC 8.40 

GAMMASPEC 4.05 

GAMMASPEC 4.05 

GAMMASPEC 4.05 

GAMMASPEC 264.00 

GAMMASPEC 38.40 

GAMMASPEC 1.44 

GAMMASPEC 32.30 

GAMMASPEC 3.59 

GAMMASPEC 12.10 

GAMMASPEC 0.72 

GAMMASPEC 1.50 

GAMMASPEC 5.28 

GAMMASPEC 1.76 

GAMMASPEC 1.76 

GAMMASPEC 1.76 

GAMMASPEC 153.00 

GAMMASPEC 21.60 

GAMMASPEC 0.73 

GAMMASPEC 18.80 

GAMMASPEC 1.96 

GAMMASPEC 19.10 

GAMMASPEC 1.42 

GAMMASPEC 2.56 

GAMMASPEC 8.02 
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Environmental Cat: RI I I 

Sample 
ID 

MISS020D 
MISS020D 
MISS020D 
MISS020D 
MISS020D 
MISS020D 
MISS020D 
MISS020D 
MISS020E 
MISS020E 
MISS020E 
MISS020E 
MISS020E 
MISS020E 
MISS020E 
MISS020E 
MISS020E 
MISS020E 
MISS020E 
MISS020E 
MISS034D 
MISS034D 
MISS034D 
MISS034D 
MISS034D 
MISS034D 
MISS034D 
MISS034D 

Date 
Collected 

08123199 
08123199 
08123199 
08123199 
08/23/99 
08/23/99 
08/23/99 
08123199 
08/23/99 
08123199 
08123199 
08/23/99 
08123199 
08123199 
08123199 
08123199 
08/23/99 
08/23/99 
08/23/99 
08123199 
08125199 
08125199 
08125199 
08125199 
08/25/99 
08/25/99 
08125199 
08/25/99 

11 II 3/99 
11/13/99 
1 l/13/99 
1 l/13/99 
11/13/99 
11/13/99 
1 Ill 3199 
11/13/99 
11 II 3199 
11 II 3199 
II/13199 
11/13/99 
11/13/99 
11/13/99 
11/13/99 
11/13/99 
11 II 3/99 
1 Ill 3/99 
11/13/99 
1 l/13/99 
11/15/99 
11/15/99 
1 l/15/99 
1 III 5199 
11/15/99 
1 l/15/99 
1 l/15/99 
1 l/15/99 

SDG ID 

99G0017 
99G0017 
99G0017 
99G0017 
9900017 
99G0017 
9900017 
99G0017 
99G0017 
9960017 

9900017 

9900017 
9900017 

9960017 

9960017 

9960017 

99G0017 

99G0017 

9960017 

99G0017 

99G0017 

LAB ID Vol. w/D 
Sample 

TYPO 
Afldyte ReSUll ERW Units Anstyiicat 

Mf?lhCd 
MDA 

0.00 PCIIG GAMMASPEC 

9900017 
99G0017 
99GOO17 
9900017 
9900017 
9960017 

12.4 DRY 
12.4 DRY 
12.4 DRY 
12.4 DRY 
12.4 DRY 
12.4 DRY 
12.4 DRY 
12.4 DRY 
25.7 DRY 
25.7 DRY 
25.7 DRY 
25.7 DRY 
25.7 DRY 
25.7 DRY 
25.7 DRY 
25.7 DRY 
25.7 DRY 
25.7 DRY 
25.7 DRY 
25.7 DRY 

8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 

REG RA-228 4.42 

REG TH-228 4.42 

REG TH-232 4.42 

REG TH-230 268.00 
REG PA-231 36.00 

REG U-235 1.51 

REG U-238 31.80 

REG AM-241 3.42 

REG K-40 15.94 
REG CS-137 0.71 

REG RA-226 1.38 

REG AC-227 5.22 

REG RA-226 2.77 

REG TH-228 2.77 

REG TH-232 2.77 

REG TH-230 147.00 
REG PA-231 16.20 

REG U-235 0.63 

REG U-238 15.80 

REG AM-241 1.80 

REG K-40 49.50 
REG CS-137 2.17 

REG RA-226 3.96 
REG AC-227 14.80 

REG RA-228 8.12 

REG TH-226 8.12 

REG TH-232 8.12 

REG TH-230 427.00 

0.00 PCllG GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
3.92 PCVG GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.25 PCIIG GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.46 PCIIG GAMMASPEC 
0.46 PCIIG GAMMASPEC 
0.46 PCIIG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0 19 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCIIG GAMMASPEC 

10.49 PCIIG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.00 PCVG GAMMASPEC 
1.41 PCllG GAMMASPEC 
1.41 PCllG GAMMASPEC 
1.41 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 

4.42 

4.42 

4.42 

268.00 

36.00 

1.51 

31.80 

3.42 

10.90 

0.71 

0.99 

5.22 
1.98 

1.98 

1.98 

147.00 

16.20 

0.63 

15.80 

1.80 

25.90 

2.17 

3.96 

14.80 

6.06 

6.06 

6.06 

427.00 

Approved by: Date: 
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MISS034D 
MISS034D 
MISS034D 
MISS034D 
MISS034E 
MISS034E 
MISS034E 
MISS034E 
MISS034E 
MISS034E 
MISS034E 
MISS034E 
MISS034E 
MISS034E 
MISS034E 
MISS034E 
MISS036E 
MISS036E 
MISS036E 
MISS036E 
MISS036E 
MISS036E 
MISS036E 
MISS036E 
MISS036E 
MISS036E 
MISS036E 
MISS036E 

08/25/99 1 l/15/99 
08/25/99 11/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/2.5/99 11/15/99 
08/25/99 11/15/99 
08/25/99 11/15/99 
08/25/99 11/15/99 
08/25/99 11/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08125199 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08125199 11 II 5199 
08/25/99 11 II 5199 
08/25/99 1 l/15/99 
08/25/99 1 Ill 5/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 

99G0017 
99G0017 
99G0017 
99G0017 
99G0017 
99G0017 
99G0017 
99G0017 
99GOO17 
99G0017 
99G0017 
99G0017 
9960017 
99G0017 
9900017 
99G0017 
9900017 
99GOO17 
99GOO17 
9900017 
9900017 
9900017 
99G0017 
9900017 
99G0017 
99G0017 
99GOO17 
99G0017 

8.0 DRY REG PA-231 56.20 0.00 PCVG 
8.0 DRY REG U-235 2.06 0.65 PCllG 
8.0 DRY REG U-238 46.60 14.19 PCllG 
8.0 DRY REG AM-241 5.52 0.00 PCl/G 

10.9 DRY REG K-40 43.18 7.10 PCllG 
10.9 DRY REG cs-137 1.82 0.00 PCVG 
10.9 DRY REG RA-226 3.36 0.61 PCI/G 
10.9 DRY REG AC-227 12.70 0.00 PCI/G 
10.9 DRY REG RA-228 11.24 1.16 PCVG 
10.9 DRY REG TH-228 11.24 1.16 PCI/G 
10.9 DRY REG TH-232 11.24 1.16 PCVG 
10.9 DRY REG TH-230 344.00 0.00 PCVG 
10.9 DRY REG PA-231 44.30 0.00 PCVG 
10.9 DRY REG U-235 1.86 0.00 PCVG 
10.9 DRY REG U-238 35.10 10.80 PCllG 
10.9 DRY REG AM-241 4.16 0.00 PCllG 
15.8 DRY REG K-40 44.91 6.06 PCllG 
15.8 DRY REG cs-137 1.13 0.00 PCVG 
15.8 DRY REG RA-226 3.33 0.43 PCVG 
15.8 DRY REG AC-227 8.81 0.00 PCVG 
15.8 DRY REG RA-228 8.18 0.78 PCVG 
15.8 DRY REG TH-228 8.18 0.78 PCVG 
15.8 DRY REG TH-232 8.18 0.78 PCllG 
15.8 DRY REG TH-230 252.00 0.00 PCVG 
15.8 DRY REG PA-231 33.10 0.00 PCllG 
15.8 DRY REG U-235 1.05 0.33 PCllG 
15.8 DRY REG U-238 26.20 7.66 PCllG 
15.8 DRY REG AM-241 2.96 0.00 PCllG 

GAMMASPEC 56.20 
GAMMASPEC 2.06 
GAMMASPEC 46.60 
GAMMASPEC 5.52 
GAMMASPEC 12.90 
GAMMASPEC 1.82 
GAMMASPEC 2.34 
GAMMASPEC 12.70 
GAMMASPEC 4.42 
GAMMASPEC 4.42 
GAMMASPEC 4.42 
GAMMASPEC 344.00 
GAMMASPEC 44.30 
GAMMASPEC 1.86 
GAMMASPEC 35.10 
GAMMASPEC 4.16 
GAMMASPEC 10.30 
GAMMASPEC 1.13 
GAMMASPEC 1.59 
GAMMASPEC 8.81 
GAMMASPEC 2.68 
GAMMASPEC 2.68 
GAMMASPEC 2.68 
GAMMASPEC 252.00 
GAMMASPEC 33.10 
GAMMASPEC 1.05 
GAMMASPEC 23.50 
GAMMASPEC 2.96 
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Sample 
/D 

MISS090A 
MISS090A 
MISS090A 
MISS090A 
MISS090A 
MISS090A 
MISS090A 
MISS090A 
MISS090A 
MISS090A 
MISSOSOA 
MISS090A 
MISS090B 
MISS090B 
MISS0908 
MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISS090B 

D&e D&3 
CONdC3d Analyzed 

08/18/99 11/13/99 

SDG ID LABID Vol. w/D 
Sample 

TYF 
Adyfe R&W/f Error 

9900017 58.8 DRY 2.65 

08/18/99 11/13/99 
08/18/99 1 Ill 3199 
08/18/99 1 l/13/99 
08/18/99 11/13/99 
08/18/99 11/13/99 
08/18/99 1 l/13/99 
08/18/99 11/13/99 
08/18/99 11/13/99 
08/18/99 1 l/13/99 
08/18/99 II/13199 
08/18/99 11 II 3199 
08/18/99 11/13/99 
08/18/99 1 l/13/99 
08/18/99 11/13/99 
08/18/99 11/13/99 
08/18/99 11 II 3199 
08/18/99 1 Ill 3199 
08/18/99 11/13/99 
08/18/99 11/13/99 
08/18/99 11/13/99 
08/18/99 11 II 3199 
08/18/99 11/13/99 
08/18/99 11/13/99 
08/18/99 11/16/99 
08/18/99 1 l/16/99 
08/18/99 1 l/16/99 
08/18/99 1 l/16/99 

9900017 
9900017 
99GOO17 
99G0017 
99G0017 
99G0017 

9960017 

99GOO17 

99G0017 

99G0017 

99G0017 

9900017 

9960017 

99G0017 

9900017 

9900017 

9900017 

9900017 

9900017 

99G0017 

99G0017 

99G0017 

99G0017 

99G0017 

99G0017 

99G0017 

9960017 

58.8 DRY 
58.8 DRY 
58.8 DRY 
58.8 DRY 
58.8 DRY 
58.8 DRY 
58.8 DRY 
58.8 DRY 
58.8 DRY 
58.8 DRY 
58.8 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
874 DRY 
874 DRY 
87.4 DRY 

REG K-40 
REG cs-137 

REG RA-228 
REG AC-227 
REG RA-228 
REG TH-228 
REG TH-232 
REG TH-230 
REG PA-231 
REG U-235 
REG U-238 
REG AM-241 
REG K-40 
REG cs-137 

REG RA-226 
REG AC-227 
REG RA-228 
REG TH-228 
REG TH-232 
REG TH-230 
REG PA-231 
REG U-235 
REG U-238 
REG AM-241 
LREP K-40 
LREP CS-137 
LREP RA-226 
LREP AC-227 

26.47 

0.38 

5.21 

3.25 

3.52 

3.52 

3.52 

94.90 

11.00 

0.60 

9.92 

1.12 

10.56 

0.31 

1.22 

2.12 

4.99 

4.99 

4.99 

64.10 

7.77 

0.24 

6.56 

0.78 

15.00 

0.29 

1.07 

2.38 

0.00 PCIIG 
0.23 PCIIG 
0.00 PCIIG 
0.26 PCVG 
0.26 PCIIG 
0.26 PCllG 
0.00 PCIIG 
0.00 PCIIG 
0.13 PCIIG 
0.00 PCllG 
0.00 PCIIG 
1.51 PCllG 
0.00 PCVG 
0.11 PCIIG 
0.00 PCIIG 
0.21 PCllG 
0.21 PCIIG 
0.21 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.07 PCVG 
0.00 PCllG 
0.00 PCIIG 
1.51 PCIIG 
0.00 PCIIG 
0.12 PCllG 
0.00 PCIIG 

Approved by: Date: 

lJni1s 

PCIIG GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

MDA 

4.85 

0.38 

0.53 

3.25 

0.90 

0.90 

0.90 

94.90 

11.00 

0.41 

9.92 

1.12 

3.56 

0 31 

0.38 

2.12 

0.53 

0.53 

0.53 

64.10 

7.77 

0.24 

6.56 

0.78 

2.25 

0 29 

0 43 

2.38 



. FUSRAP Field Gamma Spectroscopy 

Location: 

site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

12B 
9960017 

RI 

MAYWOOD 

Date Entered: 11/21/99 

! 
FUSRAP Radiological Reports 

Printed: 12/8/99 
Page 5 of 6 

sampte 
ID 

MISS090B 

D& 
co//ected 

08/18/99 

D& 
AtX+Zd 

II/16199 

SD0 /D 

99G0017 
99G0017 

9900017 

99GOO17 

99G0017 

9960017 

9960017 
99G0017 
99G0017 
99G0017 
99GOO17 
9900017 
99G0017 

LAB/D 
Sample 

Vol. w/D 
TYP 

AlIdyfie RfXW/t EfKV Units Analytical 
Method 

MDA 

0.23 PCIIG GAMMASPEC 0.61 

MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISS090B 
MISSOSIA 
MISSOSIA 
MISSOSIA 
MISSOSIA 
MISSOSIA 
MISSOSIA 
MISSOSIA 
MISSOSIA 
MISSOSIA 
MISSOSIA 
MISSOSIA 
MISSOSIA 
MISSOSIB 
MISSOSIB 
MISSOSIB 
MISSOSIB 
MISSOSIB 
MISSOSIB 
MISS0918 
MISSOSIB 

08/18/99 1 l/16/99 
08/18/99 1 l/16/99 
08/18/99 1 l/16/99 
08/18/99 1 l/16/99 
08/18/99 1 l/16/99 
08/18/99 1 l/16/99 
08/18/99 1 l/16/99 
08/18/99 11/14/99 
08/18/99 11/14/99 
08/18/99 1 l/14/99 
08/18/99 11/14/99 
08/18/99 1 l/14/99 
08/18/99 1 l/14/99 
08/18/99 1 l/14/99 
08/18/99 1 l/14/99 
08/18/99 1 l/14/99 
08/18/99 1 l/14/99 
08/18/99 1 l/14/99 
08/18/99 1 l/14/99 
08/18/99 1 l/14/99 
08/18/99 1 l/14/99 
08/18/99 1 l/14/99 
08/18/99 1 l/14/99 
08/18/99 II/14199 
08/18/99 11/14/99 
08/18/99 1 Ill 4199 
08/18/99 1 Ill 4199 

9900017 
9960017 

9960017 

9960017 

9900017 

9900017 

99GOO17 

9900017 

99GOO17 

99G0017 

99G0017 

9960017 

99G0017 

9900017 

87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
87.4 DRY 
50.5 DRY 
50.5 DRY 
50.5 DRY 
50.5 DRY 
50.5 DRY 
50.5 DRY 
50.5 DRY 
50.5 DRY 
50.5 DRY 
50.5 DRY 
50.5 DRY 
50.5 DRY 
75.0 DRY 
75.0 DRY 
75.0 DRY 
75.0 DRY 
75.0 DRY 
75.0 DRY 
75.0 DRY 
75.0 DRY 

LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
LREP 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 

5.08 

5.08 

5.08 

69.20 

7.92 

0.31 

7.07 

0.82 

12.39 

0.41 

1.51 

2.88 

2.59 

2.59 

2.59 

83.90 

10.70 

0.33 

9.39 

1.13 

13.28 

0.26 

1.29 

1.84 

1.16 

1.16 

1.16 

56.80 

0.23 PCllG GAMMASPEC 0.61 

0.23 PCIIG GAMMASPEC 0.61 

0.00 PCI/G GAMMASPEC 69.20 

0.00 PCllG GAMMASPEC 7.92 

0.00 PCVG GAMMASPEC 0.31 

0.00 PCI/G GAMMASPEC 7.07 

0.00 PCI/G GAMMASPEC 0.82 

2.25 PCllG GAMMASPEC 5.74 
0.00 PCllG GAMMASPEC 0.41 

0.16 PCllG GAMMASPEC 0.53 

0.00 PCIIG GAMMASPEC 2.88 

0.26 PCIIG GAMMASPEC 0.81 

0.26 PCI/G GAMMASPEC 0.81 

0.26 PCllG GAMMASPEC 0.81 

0.00 PCIIG GAMMASPEC 83.90 

0.00 PCllG GAMMASPEC 10.70 
0.11 PCllG GAMMASPEC 0.34 

0.00 PCllG GAMMASPEC 9.39 

0.00 PCVG GAMMASPEC 1.13 

1.73 PCIIG GAMMASPEC 3.76 

0.00 PCllG GAMMASPEC 0.26 

0.11 PCIIG GAMMASPEC 0.35 

0.00 PCllG GAMMASPEC 1.84 

0.16 PCllG GAMMASPEC 0.55 

0.16 PCIIG GAMMASPEC 0.55 

0.16 PCIIG GAMMASPEC 0.55 

0.00 PCIIG GAMMASPEC 56.80 

Approved by: Date: 

E~/rtivct/etrt w/rres itr the "Re.ur/r" c~t~tl "MDA '* co/rtnrtt.s itrdicctte /hi the mdyte II~I.~ eirlter rttrd~tecred or clctcctctltrt (I /eve/ Bela t/te M/IA. 
The twttlt.~ /i,wd l/t /he MDA sho~t/r/ /WV hen wportd f/t t/w rtrttrd tttutsuwtttett/. 
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Sample 
ID 

MISSOWB 

oat.3 
Collected 

08/I 8/99 

Date 
Analyzed 

1 l/14/99 

SDG ID LAB ID Vol. WA3 
Sample 

TYP 
Afk3lyi~ Resu/t ErP.T Units Analyiical 

Method 
MDA 

99G0017 75.0 DRY REG PA-231 6.37 0.00 PCVG GAMMASPEC 6.37 
MISSOSIB 
MISSOSIB 
MISSOSIB 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 

08/18/99 
08/l 8/99 
08/18/99 
1 l/14/99 
1 l/14/99 
11/14/99 
1 l/14/99 
11/14/99 
1 l/14/99 
1 l/14/99 
1 l/14/99 
1 l/14/99 
11/14/99 
1 l/14/99 
11114199 
04/01/99 
04/01/99 
04/01/99 
04/01/99 

1 l/14/99 
1 l/14/99 
1 l/14/99 
11/14/99 
1 l/14/99 
1 l/14/99 
11/14/99 
II/14199 
11/14/99 
1 l/14/99 
1 l/14/99 
1 l/14/99 
11/14/99 
1 l/14/99 
II/14199 
11/14/99 
1 l/14/99 
11/14/99 
11/14/99 

99G0017 75.0 DRY REG U-235 0.27 0.08 PCllG 
9960017 75.0 DRY REG U-238 6.05 0.00 PCVG 
99G0017 75.0 DRY REG AM-241 0.69 0.00 PCI/G 
99G0017 945.0 DRY BL K-40 0.27 0.09 PCVG 
99G0017 945.0 DRY BL cs-137 0.03 0.00 PCVG 
99G0017 945.0 DRY BL RA-226 0.05 0.00 PCVG 
99G0017 945.0 DRY BL AC-227 0.15 0.00 PCllG 
99G0017 945.0 DRY BL RA-228 0.07 0.00 PCVG 
99G0017 945.0 DRY BL TH-228 0.07 0.00 PCVG 
9900017 945.0 DRY BL TH-232 0.07 0.00 PCllG 
9960017 945.0 DRY BL TH-230 6.26 0.00 PCI/G 
9960017 945.0 DRY BL PA-231 0.76 0.00 PCVG 
99G0017 945.0 DRY BL U-235 0.03 0.00 PCllG 
9900017 945.0 DRY BL U-238 0.78 0.00 PCllG 
9960017 945.0 DRY BL AM-241 0.08 0.00 PCVG 
99G0017 150.0 DRY LCSF cs-137 376.28 13.14 PCVG 
9900017 150.0 DRY LCSF AM-241 037.73 42.77 PCVG 
99G0017 150.0 DRY LCST CS-137 352.02 16.54 PCVG 
99G0017 150.0 DRY LCST AM-241 849.21 42.46 PCllG 

GAMMASPEC 0.27 
GAMMASPEC 6.05 
GAMMASPEC 0.69 
GAMMASPEC 0.27 
GAMMASPEC 0.03 
GAMMASPEC 0.05 
GAMMASPEC 0.15 
GAMMASPEC 0.07 
GAMMASPEC 0.07 
GAMMASPEC 0.07 
GAMMASPEC 6.26 
GAMMASPEC 0.76 
GAMMASPEC 0.03 
GAMMASPEC 0.78 
GAMMASPEC 0.08 
GAMMASPEC 5.08 
GAMMASPEC 15.80 
GAMMASPEC 5.08 
GAMMASPEC 15.80 
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Sample 
/D 

Date 
Ak+,?ed 

SDG ID LAB ID Vol. w/D 
Sample 

TYPO 
Andy+3 R.¶JU/f ERor &ifs AlIdj#X/ 

Method 
MDA 

MISS036D 
MISS036D 
MISS036D 
MISS036D 
MISS036D 
MISS036D 
MISS036D 
MISS036D 
MISS036D 
MISS036D 
MISS036D 
MISS036D 
MISS037D 
MISS037D 
MISS037D 
MISS037D 
MISS037D 
MlSS037D 
MISS037D 
MISS037D 
MISS037D 
MISS037D 
MISS037D 
MISS037D 
MISS037E 
MISS037E 
MISS037E 
MISS037E 

08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/W 11/15/99 
08/25/W 11/15/B 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08/25/99 11/15/99 
08/25/99 1 l/15/99 
08/25/99 1 l/15/99 
08125199 1 l/16/99 
08/25/99 1 l/16/99 
08/25/99 1 l/16/99 
08/25/99 1 l/16/99 
08/25/99 1 l/16/99 
08/25/99 1 l/16/99 
08/25/99 1 l/16/99 
08/25/99 1 l/16/99 
08/25/99 1 l/16/99 
08/25/99 1 l/16/99 
08/25/99 1 l/16/99 
08/25/99 1 l/l 6/99 
08/25/99 1 l/16/99 
08/25/99 1 l/16/99 
08/25/99 1 l/16/99 
08/25/99 1 l/16/99 

99G0018 
99G0018 
99GOO18 
99GOO18 
99G0018 
99GOO18 
99G0018 
QQG0018 
99G0018 
99G0018 
99G0018 
QQGOO18 
QQGOO18 
9900018 
QQGOO18 
9900018 
99GOO18 
99G0018 
99G0018 
99GOO18 
9960018 
99G0018 
99G0018 
99G0018 
QQGOO18 
QQG0018 
QQGOOI 8 
QQGOOI 8 

9.0 DRY REG K-40 63.44 
9.0 DRY REG cs-137 2.04 
9.0 DRY REG RA-226 3.71 
9.0 DRY REG AC-227 10.60 
9.0 DRY REG RA-228 5.61 
9.0 DRY REG TH-228 5.61 
9.0 DRY REG TH-232 5.61 
9.0 DRY REG TH-230 369.00 
9.0 DRY REG PA-231 45.50 
9.0 DRY REG U-235 1.96 
9.0 DRY REG U-238 42.90 
9.0 DRY REG AM-241 4.42 
9.8 DRY REG K-40 46.09 
9.8 DRY REG cs-137 1.73 
9.8 DRY REG RA-226 2.93 
9.8 DRY REG AC-227 10.00 
9.8 DRY REG RA-228 4.88 
9.8 DRY REG TH-228 4.88 
9.8 DRY REG TH-232 4.88 
9.8 DRY REG TH-230 330.00 
9.8 DRY REG PA-231 44.70 
9.8 DRY REG U-235 1.80 
9.8 DRY REG U-238 37.90 
9.8 DRY REG AM-241 4.08 

13.7 DRY REG K-40 38.08 
13.7 DRY REG cs-137 1.20 
13.7 DRY REG RA-226 2.28 
13.7 DRY REG AC-227 8.50 

9.78 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCVG 
0.00 PCIIG 
0.00 PCVG 
0.00 PCI/G 
0.00 PCllG 
0.00 PCllG 
0.00 PCVG 
0.00 PCI/G 
7.80 PWG 
0.00 PCVG 
0.00 PCVG 
0.00 PCllG 
0.00 PCllG 
0.00 PCllG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCI/G 
0.54 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
5.36 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCIIG 

GAMMASPEC 18.70 
GAMMASPEC 2.04 
GAMMASPEC 3.71 
GAMMASPEC 10.60 
GAMMASPEC 5.61 
GAMMASPEC 5.61 
GAMMASPEC 5.61 
GAMMASPEC 369.00 
GAMMASPEC 45.50 
GAMMASPEC 1.96 
GAMMASPEC 42.90 
GAMMASPEC 4.42 
GAMMASPEC 14.40 
GAMMASPEC 1.73 
GAMMASPEC 2.93 
GAMMASPEC 10.00 
GAMMASPEC 4.88 
GAMMASPEC 4.88 
GAMMASPEC 4.88 
GAMMASPEC 330.00 
GAMMASPEC 44.70 
GAMMASPEC 1.80 
GAMMASPEC 37.90 
GAMMASPEC 4.08 
GAMMASPEC 1.91 
GAMMASPEC 1.20 
GAMMASPEC 2.28 
GAMMASPEC 8.50 
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Semple 
ID 

MISS037E 
MISS037E 
MISS037E 
MISS037E 
MISS037E 
MISS037E 
MISS037E 
MISS037E 
MISS040D 
MISS040D 
MISS040D 
MISS040D 
MISS040D 
MISS040D 
MISS040D 
MISS040D 
MISS040D 
MISS040D 
MISS040D 
MISS040D 
MISS052D 
MISS052D 
MISS052D 
MISS052D 
MISS052D 
MISS052D 
MISS052D 
MISS052D 

Dale 
CO//E&d 

08/25/99 
08/25/99 
08125199 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08125199 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08125199 
08/25/99 
08125199 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 

08/31/99 

08/31/99 

08/31/99 

Defe 
Analyzed 

1 l/16/99 
1 l/16/99 
11/16/99 
11/16/99 
11/16/99 
11/16/99 
11/16/99 
11/16/99 

SDG ID 

99G0018 
9900018 
9900018 
99G0018 
99G0018 

9960018 

QQG0018 

QQGOO18 

QQG0018 

9960018 

99G0018 

9900018 

9900018 

99G0018 

9900018 

99G0018 

QQGOOI 8 

99G0018 

99G0018 

9900018 

9900018 

9960018 

99G0018 

9900018 

99G0018 

QQGOO18 

99G0018 

99G0018 

LAB ID 
Sample Analytical Vol. w/D 

TYP 
Alldyfe R&SO/t EnOr Units 

MdhCd 
MDA 

0.75 PCVG GAMMASPEC 3.05 

1 l/16/99 
1 l/16/99 
1 l/16/99 
1 l/16/99 
11/16/99 
11/16/99 
11/16/99 
11/16/99 
1 l/16/99 
11/16/99 
II/16199 
11/16/99 
11/15/99 
1 l/15/99 
1 Ill 5199 
11/15/99 
11/15/99 
11/15/99 
11/15/99 
1 l/15/99 

13.7 DRY 
13.7 DRY 
13.7 DRY 
13.7 DRY 
13.7 DRY 
13.7 DRY 
13.7 DRY 
13.7 DRY 
4.5 DRY 
4.5 DRY 
4.5 DRY 
4.5 DRY 
4.5 DRY 
4.5 DRY 
4.5 DRY 
4.5 DRY 
4.5 DRY 
4.5 DRY 
4.5 DRY 
4.5 DRY 

13.1 DRY 
13.1 DRY 
13.1 DRY 
13.1 DRY 
13.1 DRY 
13.1 DRY 
13.1 DRY 
13.1 DRY 

REG RA-228 4.79 
REG TH-228 4.79 
REG TH-232 4.79 

REG TH-230 255.00 
REG PA-231 33.40 

REG U-235 1.23 

REG U-238 26.80 

REG AM-241 3.31 

REG K-40 101.12 

REG cs-137 3.37 

REG RA-226 6.14 

REG AC-227 19.90 
REG RA-228 11.30 

REG TH-228 11.30 

REG TH-232 11.30 

REG TH-230 745.00 
REG PA-231 86.50 

REG U-235 4.24 

REG U-238 87.60 

REG AM-241 9.99 
REG K-40 28.52 

REG cs-137 1.35 

REG RA-226 4.90 

REG AC-227 12.10 

REG RA-228 10.36 

REG TH-228 10.36 

REG TH-232 10.36 

REG TH-230 312.00 

0.75 PCVG GAMMASPEC 3.05 

0.75 PCVG GAMMASPEC 3.05 

0.00 PCllG GAMMASPEC 255.00 

0.00 PCllG GAMMASPEC 33.40 

0.37 PCVG GAMMASPEC 1.23 

8.31 PCVG GAMMASPEC 26.80 

0.00 PCVG GAMMASPEC 3.31 

18.08 PCVG GAMMASPEC 38.40 

0.00 PCllG GAMMASPEC 3.37 

0.00 PCllG GAMMASPEC 6.14 

0.00 PCVG GAMMASPEC 19.90 

0.00 PCVG GAMMASPEC 11.30 

0.00 PCVG GAMMASPEC 11.30 

0.00 PCVG GAMMASPEC 11.30 

0.00 PCllG GAMMASPEC 745.00 
0.00 PCllG GAMMASPEC 86.50 

1.26 PCVG GAMMASPEC 4.24 

0.00 PCllG GAMMASPEC 87.60 

0.00 PCllG GAMMASPEC 9.99 

6.67 PCVG GAMMASPEC 17.60 

0.00 PCVG GAMMASPEC 1.35 

0.59 PCVG GAMMASPEC 2.08 

0.00 PCVG GAMMASPEC 12.10 

0.92 PCllG GAMMASPEC 3.42 

0.92 PCVG GAMMASPEC 3.42 

0.92 PCVG GAMMASPEC 3.42 

0.00 PCllG GAMMASPEC 312.00 

Approved by. Date 
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sample 
ID 

MISS052D 

Date 
COlleCted 

08/31/99 

Date 
A~dpd 

1 l/15/99 

Stlfl?plt3 
SDG ID LAB/D Vol w/D 

TYP 
Afld)Jf~ Redf EnOr Units 

AtldfliCd 
Mdhod 

MDA 

99GOOl8 13.1 DRY REG PA-231 38.00 0.00 PCI/G GAMMASPEC 38.00 

MISS052D 
MISS052D 
MISS052D 
MISS052E 
MISS052E 
MISS052E 
MISSOSPE 
MISS052E 
MISSOSiE 
MISS052E 
MISS052E 
MISS052E 
MISS052E 
MISS052E 
MISS052E 
MISS059D 
MISS059D 
MISS059D 
MISS059D 
MISS059D 
MISS059D 
MISS059D 
MISS059D 
MISS059D 
MISS059D 
MISS059D 
MISS059D 

08/31/99 1 l/15/99 
08/31/99 1 l/15/99 
08/31/99 1 l/15/99 
08/31/99 1 l/17/99 
08/31/99 1 l/17/99 
08/31/99 1 l/17/99 
08/31/99 1 l/17/99 
08/31/99 11/17/99 
08/31/99 11 II 7/99 
08/31/99 11/17/99 
08/31/99 11/17/99 

08/31/99 11 II 7199 

08/31/99 11/17/99 

08/31/99 1 l/17/99 

08/31/99 11/17/99 

08/31/99 11/17/99 

08/31/99 11/17/99 

08/31/99 1 Ill 7199 

08/31/99 11/17/99 

08/31/99 1 Ill 7199 

08/31/99 11/17/99 

08/31/99 11 II 7199 

08/31/99 11/17/99 

08/31/99 1 l/17/99 

08/31/99 11 II 7199 

08/31/99 1 l/17/99 

08/31/99 1 l/17/99 

9900018 
99GOO18 

99GOOl8 

9960018 

99G0018 

9960018 

9900018 

QQGOO18 

QQG0018 

QQGOO18 

99G0018 

QQG0018 

99G0018 

QQG0018 

99G0018 

99G0018 

QQG0018 

99G0018 

99G0018 

9980018 

QQGOO18 

9960018 

99G0018 

99G0018 

99G0018 

99G0018 

99G0018 

13.1 DRY REG U-235 1.44 

13.1 DRY REG U-238 35.40 

13.1 DRY REG AM-241 3.93 

16.8 DRY REG K-40 17.60 

16.8 DRY REG cs-137 1.45 

16.8 DRY REG RA-226 6.88 

16.8 DRY REG AC-227 11.70 

16.8 DRY REG RA-228 23.98 

16.8 DRY REG TH-228 23.98 

16.8 DRY REG TH-232 23.98 

16.8 DRY REG TH-230 320.00 

16.8 DRY REG PA-231 37.50 

16.8 DRY REG U-235 1.25 

16.8 DRY REG U-238 32.60 

16.8 DRY REG AM-241 3.89 

5.0 DRY REG K-40 67.90 

5.0 DRY REG cs-137 3.18 

5.0 DRY REG RA-226 5.87 

5.0 DRY REG AC-227 23.80 

5.0 DRY REG RA-228 12.00 

5.0 DRY REG TH-228 12.00 

5.0 DRY REG TH-232 12.00 

5.0 DRY REG TH-230 661.00 

5.0 DRY REG PA-231 85.60 

5.0 DRY REG U-235 3.62 

5.0 DRY REG U-238 80.50 

5.0 DRY REG AM-241 8.18 

0.43 PCVG GAMMASPEC 1.44 

0.00 PCllG GAMMASPEC 35.40 

0.00 PCVG GAMMASPEC 3.93 

5.61 PCVG GAMMASPEC 17.60 

0.00 PCllG GAMMASPEC 1.45 

0.56 

0.00 

1.07 

1.07 

1.07 

0.00 

0.00 

0.39 

9.41 

0.00 

0.00 

0.00 PCIIG 
0.00 PCI/G 
0.00 PCI/G 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCllG 
0.00 PCllG 
0.00 PCVG 
0.00 PCI/G 
0.00 PCVG 

PCVG 
PCIIG 
PCVG 
PCI/G 
PCVG 
PCVG 
PCVG 
PCI/G 
PCVG 
PCIIG 

GAMMASPEC 1.93 

GAMMASPEC 11.70 

GAMMASPEC 3.72 

GAMMASPEC 3.72 

GAMMASPEC 3.72 

GAMMASPEC 320.00 

GAMMASPEC 37.50 

GAMMASPEC 1.25 

GAMMASPEC 32.60 

GAMMASPEC 3.89 

GAMMASPEC 67.90 

GAMMASPEC 3.18 

GAMMASPEC 5.87 

GAMMASPEC 23.80 

GAMMASPEC 12.00 

GAMMASPEC 12.00 

GAMMASPEC 12.00 

GAMMASPEC 661.00 

GAMMASPEC 85.60 

GAMMASPEC 3.62 

GAMMASPEC 80.50 

GAMMASPEC 8.18 
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Location: 

Site WBS: 128 

MAYWOOD 

Date Entered: 11/21/99 

I Work Order Number: 9900018 
Project Number: I I 

Environmental Cat: RI I I 
Sample 

ID 

MISS059E 
MISS059E 
MISS059E 
MISS059E 
MISS059E 
MISS059E 
MISS059E 
MISS059E 
MISS059E 
MISS059E 
MISS059E 
MISS059E 
MISSOSID 
MISS091 D 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 

Dsfe 
Collected 

08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/3 1199 
08/31/99 
08/31/99 
08/31/99 
08/I 8199 
08/l 8199 
08/I 8199 
08/l 8199 
08/I 8199 
08/l 8/99 
08/l 8/99 
08/l 8/99 
08/l 8/99 
08/l 8/99 
08/18/99 
08/18/99 
08/l 8/99 
08/l 8/99 
08/I 8199 
08/I 8199 

Date 
Analyzed 

1 l/17/99 
1 l/17/99 
11 II 7199 
11 II 7199 
11/17/99 
1 l/17/99 
1 l/17/99 
1 l/17/99 
11/17/99 
11 II 7199 
11/17/99 
11 /I 7199 
11/18/99 
11/18/99 
1 l/18/99 
1 l/18/99 
1 l/18/99 
1 l/18/99 
11 II 8199 
11/18/99 
11/18/99 
1 l/18/99 
1 l/18/99 
1 l/18/99 
1 l/18/99 
1 l/18/99 
1 l/18/99 
1 l/18/99 

SDG ID LAB ID Vol. w/D 
sample 

TYP 
A!Xllj+3 Re.Wlt Error Units Andyficd 

Method 
MDA 

99G0018 6.9 DRY REG K-40 41.70 12.48 PCVG GAMMASPEC 41.70 
9960018 
9900018 
99GOO18 
99GOO18 
99G0018 
9960018 
99G0018 
9960018 
99G0018 
9960018 
99GOO18 
99G0018 
99GOO18 
99G0018 
99G0018 
99G0018 
9960018 
99G0018 
99G0018 
99G0018 
9900018 
99G0018 
9900018 
9900018 
99G0018 
99G0018 
99G0018 

6.9 DRY REG cs-137 2.51 
6.9 DRY REG RA-226 4.73 
6.9 DRY REG AC-227 20.50 
6.9 DRY REG RA-228 15.19 
6.9 DRY REG TH-228 15.19 
6.9 DRY REG TH-232 15.19 
6.9 DRY REG TH-230 569.00 
6.9 DRY REG PA-231 70.60 
6.9 DRY REG U-235 2.48 
6.9 DRY REG U-238 60.60 
6.9 DRY REG AM-241 6.37 

10.0 DRY REG K-40 33.90 
10.0 DRY REG cs-137 1.75 
10.0 DRY REG RA-226 4.53 
10.0 DRY REG AC-227 10.90 
10.0 DRY REG RA-228 5.61 
10.0 DRY REG TH-228 5.61 
10.0 DRY REG TH-232 5.61 
10.0 DRY REG TH-230 346.00 
10.0 DRY REG PA-231 45.40 
10.0 DRY REG U-235 1.67 
10.0 DRY REG U-238 40.70 
10.0 DRY REG AM-241 4.72 
10.0 DRY LREP K-40 22.40 
10.0 DRY LREP cs-137 1.53 
10.0 DRY LREP RA-226 3.48 
10.0 DRY LREP AC-227 10.80 

0.00 PCllG 
0.00 PCllG 
0.00 PCI/G 
1.81 PCVG 
1.81 PCllG 
1.81 PCVG 
0.00 PCVG 
0.00 PCVG 
0.77 PCllG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCllG 
0.59 PCllG 
0.00 PCllG 
0.00 PCllG 
0.00 PCllG 
0.00 PCI/G 
0.00 PCllG 
0.00 PCI/G 
0.53 PCVG 

12.58 PCVG 
0.00 PCVG 
7.00 PCVG 
0.00 PCllG 
0.58 PCVG 
0.00 PCllG 

GAMMASPEC 2.51 
GAMMASPEC 4.73 
GAMMASPEC 20.50 
GAMMASPEC 7.02 
GAMMASPEC 7.02 
GAMMASPEC 7.02 
GAMMASPEC 569.00 
GAMMASPEC 70.60 
GAMMASPEC 2.48 
GAMMASPEC 60.60 
GAMMASPEC 6.37 
GAMMASPEC 33.90 
GAMMASPEC 1.75 
GAMMASPEC 1.91 
GAMMASPEC 10.90 
GAMMASPEC 5.61 
GAMMASPEC 5.61 
GAMMASPEC 5.61 
GAMMASPEC 346.00 
GAMMASPEC 45.40 
GAMMASPEC 1.67 
GAMMASPEC 40.70 
GAMMASPEC 4.72 
GAMMASPEC 22.40 
GAMMASPEC 1.53 
GAMMASPEC 2.23 
GAMMASPEC 10.80 



(. 
FUSRAP 

( 
Field Gamma Spectroscopy 

( 
FUSRAP Radiological Reports 

Printed: 1218199 
Page 5 of 7 

Location: MAYWOOD 

Site WBS: 126 Date Entered: 11/21/99 
Work Order Number: QQGOO18 

Project Number: 
Environmental Cat: RI 

sample Date D& 
SDG ID LAB/D vol. w/D 

Sample All.¶lyte RCSUlf EIPX Unb AI7dyficd 
ID COk”2fed A/k+.3d TYP Method 

MDA 

MISSOSID 08/18/99 1 Ill 8199 9960018 10.0 DRY LREP RA-228 4.28 0.97 PCIIG GAMMASPEC 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSID 
MISSOSIE 
MISSOSIE 
MISS091 E 
MISSOSIE 
MISS091 E 
MISSOSIE 
MISSOSIE 
MISSOSIE 
MISSOSIE 
MISSOSIE 
MISSOSIE 
MISSOSIE 
MISS53D 
MISS53D 
MISS53D 
MISS53D 
MISS53D 
MISS53D 
MISS53D 
MISS530 

08/18/99 1 Ill 8199 
08/18/99 1 l/l 8/99 
08/18/99 11/18/99 
08/18/99 1 Ill 8/99 
08/18/99 1 l/18/99 
08/18/99 11 II 8199 
08/18/99 11/18/99 
08/18/99 11/17/99 
08/l 8/99 11/17/99 
08/18/99 11/17/99 
08/18/99 1 l/17/99 
08/18/99 1 l/17/99 
08/18/99 1 Ill 7199 
08/18/99 1 l/17/99 
08/18/99 1 l/17/99 
08/18/99 1 l/17/99 
08/18/99 11/17/99 
08/18/99 1 l/17/99 
08/18/99 11/17/99 
08/31/99 11 II 7199 
08/31/99 11 II 7199 
08/31/99 1 l/17/99 
08/31/99 1 l/17/99 
08/31/99 1 l/17/99 
08/31/99 1 l/17/99 
08/31/99 11/17/99 
08/31/99 11/17/99 

9960018 
99G0018 

99G0018 

99G0018 

99G0018 

99G0018 

99GOO18 

99G0018 

9960018 

9900018 

99G0018 

99G0018 

9900018 

99GOO18 

99G0018 

99G0018 

9900018 

99G0018 

9960018 

9960018 

99GOO18 

9960018 

9960018 

99GOO18 

9900018 

99G0018 

QQGOO18 

10.0 DRY LREP TH-228 4.28 

10.0 DRY LREP TH-232 4.28 

10.0 DRY LREP TH-230 369.00 

10.0 DRY LREP PA-231 42.00 

10.0 DRY LREP U-235 1.69 

10.0 DRY LREP U-238 40.80 

10.0 DRY LREP AM-241 4.46 

17.6 DRY REG K-40 14.90 

17.6 DRY REG cs-137 0.93 

17.6 DRY REG RA-226 2.39 

17.6 DRY REG AC-227 6.38 

17.6 DRY REG RA-228 3.66 

17.6 DRY REG TH-228 3.66 

17.6 DRY REG TH-232 3.66 

17.6 DRY REG TH-230 203.00 

17.6 DRY REG PA-231 24.80 

17.6 DRY REG U-235 1.31 

17.6 DRY REG U-238 28.64 

17.6 DRY REG AM-241 2.61 

14.0 DRY REG K-40 21.40 

14.0 DRY REG cs-137 1.25 

14.0 DRY REG RA-226 2.50 

14.0 DRY REG AC-227 9.20 

14.0 DRY REG RA-228 7.72 

14.0 DRY REG TH-228 7.72 

14.0 DRY REG TH-232 7.72 

14.0 DRY REG TH-230 264.00 

0.97 PCIIG 
0.97 PCIIG 
0.00 PCI/G 
0.00 PCIIG 
0.52 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
4.43 PCIIG 
0.00 PC& 
0.37 PCVG 
0.00 PCIIG 
0.57 PCIIG 
0.57 PCIIG 
0.57 PCVG 
0.00 PCIIG 
0.00 PCIIG 
0.29 PCIIG 
7.18 PCIIG 
0.00 PCIIG 
6.61 PCIIG 
0.00 PCIIG 
0.00 PCVG 
0.00 PCIIG 
0.76 PCIIG 
0.76 PCIIG 
0.76 PCIIG 
0.00 PCVG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

3.86 

3.86 

3.86 

369.00 

42.00 

1.69 

40.80 

4.46 

14.90 

0.93 

1.39 

6.38 

1.93 

1.93 

1.93 

203.00 

24.80 

0.88 

21.60 

2.61 

21.40 

1.25 

2.50 

9.20 

3.25 

3.25 

3.25 

264.00 



FUSRAP Field Gamma Spectroscopy FUSRAP Radiological Reports 
Printed: 12/E/99 

Page 6 of 7 

Location: MAYWOOD 
I 

Site WBS, 128 Date Entered: 11/21/99 

Work Order Number: 9900018 

Project Number: 
Environmental Cat: RI I I 

MISS53D 
MISS53D 
MISS53D 
MISS53D 
MISS53E 
MISS53E 
MISS53E 
MISS53E 
MISS53E 
MISS53E 
MISS53E 
MISS53E 
MISS53E 
MISS53E 
MISS53E 
MISS53E 
MISS55D 
MISS55D 
MISS55D 
MISS55D 
MISS55D 
MISS55D 
MISS55D 
MISS55D 
MISS55D 
MISS55D 
MISS55D 
MISS55D 

Date 
c&?cted 

08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08131199 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

Date 
Analyzed 

11/17/99 

Sample SD0 ID LAB ID Vol. w/D 
TYP 

Afldyte R~SU/l Error Units Analytical 
Method 

MDA 

9960018 14.0 DRY REG PA-231 0.00 PCllG 
11/17/99 9960018 
1 Ill 7199 QQG0018 
11/17/99 QQG0018 
11/17/99 99G0018 
11 II 7199 9900018 
11/17/99 99G0018 

11/17/99 99G0018 

11 II 7199 99G0018 

1 l/l 7/99 99G0018 

11/17/99 99G0018 

11/17/99 9960018 

11 II 7199 9900018 

11/17/99 99G0018 

11/17/99 99G0018 

11/17/99 99G0018 

1 III 7199 9900018 

11 II 7199 QQG0018 

11/17/99 QQG0018 

11/17/99 9900018 

11 II 7199 99G0018 

1 Ill 7199 99G0018 

1 Ill 7199 QQG0018 

11/17/99 9960018 

11/17/99 9960018 

1 Ill 7199 99G0018 

11/17/99 99GOO18 

11/17/99 99G0018 

14.0 DRY 
14.0 DRY 
14.0 DRY 
32.6 DRY 
32.6 DRY 
32.6 DRY 
32.6 DRY 
32.6 DRY 
32.6 DRY 
32.6 DRY 
32.6 DRY 
32.6 DRY 
32.6 DRY 
32.6 DRY 
32.6 DRY 
21.2 DRY 
21.2 DRY 
21.2 DRY 
21.2 DRY 
21.2 DRY 
21.2 DRY 
21.2 DRY 
21.2 DRY 
21.2 DRY 
21.2 DRY 
21.2 DRY 
21.2 DRY 

REG U-235 
REG U-238 
REG AM-241 
REG K-40 
REG cs-137 

REG RA-226 
REG AC-227 
REG RA-228 
REG TH-228 
REG TH-232 
REG TH-230 
REG PA-231 
REG U-235 
REG U-238 
REG AM-241 
REG K-40 
REG CS-137 
REG RA-226 
REG AC-227 
REG RA-228 
REG TH-228 
REG TH-232 
REG TH-230 
REG PA-231 
REG U-235 
REG U-238 
REG AM-241 

34.50 

1.04 

30.60 

3.46 

14.01 

0.63 

1.75 

4.81 

7.10 

7.10 

7.10 

152.00 

15.70 

0.68 

15.00 

1.82 

24.96 

0.98 

2.79 

7.21 

5.72 

5.72 

5.72 

185.00 

25.20 

1.10 

19.90 

2.33 

0.30 PCI/G 
0.00 PCXG 
0.00 PCVG 
2.87 PCIIG 
0.00 PCVG 
0.25 PCllG 
0.00 PCVG 
0.43 PCllG 
0.43 PCI/G 
0.43 PCllG 
0.00 PCI/G 
0.00 PCllG 
0.00 PCllG 
0.00 PCI/G 
0.00 PCI/G 
4.48 PCl/G 
0.00 PCI/G 
0.37 PCI/G 
0.00 PCVG 
0.56 PCI/G 
0.56 PCVG 
0.56 PCI/G 
0.00 PCllG 
0.00 PCI/G 
0.26 PCVG 
0.00 PCllG 
0.00 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

34.50 

1.04 

30.60 

3.46 

7.27 

0.63 

0.97 

4.81 

1.47 

1.47 

1.47 

152.00 

15.70 

0.68 

15.00 

1.82 
10.50 

0.98 

1.38 

7.21 

2.33 

2.33 

2.33 

185.00 

25.20 

0.80 

19.90 

2.33 

Approved by: Date: 
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FUSRAP 

c 
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sempte Date 
ID co//ected 

QCBLANK 1 l/18/99 

Date 
Adyrw’ 

11/18/99 

SDG ID LABtD Vol. w/D 
Sample 

TYP 
Afldyfe R.%W/f EnOr Units Afld)%.3ca, 

M&Cd MDA 

QQGOO18 945.0 DRY BL K-40 0.43 0.00 PCIIG 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 

1 l/18/99 11/18/99 
11/18/99 11/18/99 
1 Ill 8199 1 Ill 8/99 
11/18/99 1 Ill 8199 
11/18/99 1 l/18/99 
11/18/99 1 l/18/99 
1 l/18/99 1 l/18/99 
11/18/99 1 l/18/99 
1 l/18/99 11/18/99 
1 l/18/99 1 l/18/99 
11/18/99 11/18/99 
04/01/99 1 l/18/99 
04/01/99 11/18/99 
04/01/99 1 l/18/99 
04/01/99 11 II 8199 

9960018 

QQGOO18 

9900018 

99GOO18 

99GOO18 

99G0018 

99G0018 

99GO018 

99GOO18 

99G0018 

99GOO18 

99G0018 

99GOO18 

99G0018 

99G0018 

945.0 DRY BL cs-137 0.02 0.00 PCIIG 
945.0 DRY EL RA-226 0.05 0.00 PCIIG 
945.0 DRY BL AC-227 0.16 0.00 PCIIG 
945.0 DRY BL RA-228 0.07 0.00 PCIIG 
945.0 DRY BL TH-228 0.07 0.00 PCIIG 
945.0 DRY BL TH-232 0.07 0.00 PCIIG 
945.0 DRY BL TH-230 6.66 0.00 PCilG 
945.0 DRY BL PA-231 0.73 0.00 PCIIG 
945.0 DRY BL U-235 0.03 0.00 PCIW 
945.0 DRY BL U-238 0.75 0.00 PCIIG 
945.0 DRY BL AM-241 0.07 0.00 PCIIG 
150.0 DRY LCSF cs-137 385.09 13.36 PCIIG 
150.0 DRY LCSF AM-241 827.41 41.74 PCIIG 
150.0 DRY LCST cs-137 352.02 16.54 PCIIG 
150.0 DRY LCST AM-241 849.21 42.46 PCIIG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.43 

0.02 

0.05 

0.16 

0.07 

0.07 

0.07 

6.66 

0.73 

0.03 

0.75 

0.07 

5.00 

14.40 

5.00 

14.40 





‘FUSRAP Field Gamma Spectroscopy 

Location: 

Site WBS 128 

MAYWOOD 

Date Entered: 12/l/99 
Work Order Number: 

Project Number: 
Environmental Cat: 

99G0019 

RI 

FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 1 of 7 

Semple 
ID 

MISS020C 
MISS020C 
MISS020C 
MISS020C 
MISS020C 
MISS020C 
MISS020C 
MISS020C 
MISS020C 
MISS020C 
MISS020C 
MISS020C 
MISS034C 
MISS034C 
MISS034C 
MISS034C 
MISS034C 
MISS034C 
MISS034C 
MISS034C 
MISS034C 
MISS034C 
MISS034C 
MISS034C 
MISS036C 
MISS036C 
MISS036C 
MISS036C 

Dafe 
CO//6CfEd 

08123199 

Date 
At?dyzed 

11 II 9/99 

SDG ID LA.3 ID Vol. w/D 
Sample 

TYP 
Afk+t.3 RCdt EflW Units 

Adyficd 
M&hod 

MDA 

99G0019 92.5 DRY REG K-40 1.82 PCVG GAMMASPEC 
08/23/99 11 II 9/99 
08/23/99 11/19/99 
08/23/99 1 l/19/99 
08/23/99 11/19/99 
08/23/99 11/19/99 
08123199 11/19/99 
08123199 11 /I Q/99 
08123199 11 II Q/99 
08/23/99 11/19/99 
08123199 11/19/99 
08/23/99 11/19/99 
08/25/99 1 l/18/99 
08/25/99 11 II 8199 
08/25/99 1 l/l 8199 
08/25/99 11 /I 8199 
08/25/99 1 l/l 8/99 
08/25/99 11/18/99 
08/25/99 11/18/99 
08/25/99 11/18/99 
08/25/99 11/18/99 
08/25/99 11/18/99 
08/25/99 11 II 8199 
08/25/99 11 II 8199 
08/25/99 1 Ill Q/99 
08/25/99 11/19/99 
08/25/99 11/19/99 
08/X5/99 11/19/99 

QQGOOI 9 
99GOOlQ 
99GOOlQ 
QQGOOI 9 
QQGOOIQ 
QQGOOIQ 
99GOOlQ 
9980019 
99G0019 
QQGOOIQ 
QQGOOI 9 
QQGOOI 9 
QQGOOI 9 
QQGOOI 9 
QQGOOI 9 
QQGOOI 9 
QQGOOI 9 
QQG0019 
QQG0019 
QQGOOI 9 
99GOO19 
99GOOlQ 
99GOOlQ 
QQGOOI 9 
QQGOOI 9 
QQGOOI 9 
QQGOOI 9 

92.5 DRY REG cs-137 
92.5 DRY REG RA-226 
92.5 DRY REG AC-227 
92.5 DRY REG RA-228 
92.5 DRY REG TH-228 
92.5 DRY REG TH-232 
92.5 DRY REG TH-230 
92.5 DRY REG PA-231 
92.5 DRY REG U-235 
92.5 DRY REG U-238 
92.5 DRY REG AM-241 
44.8 DRY REG K-40 
44.8 DRY REG cs-137 
44.8 DRY REG RA-226 
44.8 DRY REG AC-227 
44.8 DRY REG RA-228 
44.8 DRY REG TH-228 
44.8 DRY REG TH-232 
44.8 DRY REG TH-230 
44.8 DRY REG PA-231 
44.8 DRY REG U-235 
44.8 DRY REG U-238 
44.8 DRY REG AM-241 
98.9 DRY REG K-40 
98.9 DRY REG cs-137 
98.9 DRY REG RA-226 
98.9 DRY REG AC-227 

18.94 
0.26 
1.33 
2.01 
2.32 
2.32 
2.32 

53.30 
6.37 
0.22 
5.71 
0.68 

18.53 
0.50 
2.19 
3.86 
3.65 
3.65 
3.65 

94.60 
13.00 
0.45 

10.40 
1.33 

19.69 
0.25 
1.32 
1.78 

0.00 PCllG GAMMASPEC 
0.11 PCllG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
0.16 PCllG GAMMASPEC 
0.16 PCllG GAMMASPEC 
0.16 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
0.07 PCVG GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
2.75 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.18 PCIIG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.29 PCI/G GAMMASPEC 
0.29 PCllG GAMMASPEC 
0.29 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.13 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
1.78 PCIIG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.11 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 

3.41 
0.26 
0.35 
2.01 
0.48 
0.48 
0.48 

53.30 
6.37 
0.22 
5.71 
0.68 
6.41 
0.50 
0.64 
3.86 
1.10 
1.10 
1.10 

94.60 
13.00 

0.45 
10.40 

1.33 
3.14 
0.25 
0.37 
1.78 



FUSRAP Field Gamma Spectroscopy FUSRAP Radiological Reports 
Printed: 12/8/99 
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Sample 
ID 

MISS036C 
MISS036C 
MISS036C 
MISS036C 
MISS036C 
MISS036C 
MISS036C 
MISS036C 
MISS037C 
MISS037C 
MISS037C 
MISS037C 
MISS037C 
MISS037C 
MISS037C 
MISS037C 
MISS037C 
MISS037C 
MISS037C 
MISS037C 
MISS040E 
MISS040E 
MISS040E 
MISS040E 
MISS040E 
MISS040E 
MlSS040E 
MISS040E 

08/25/99 
08125199 
08/25/99 
08125199 
08/25/99 
08125199 
08/25/99 
08125199 
08/25/99 
08/25/99 
08125199 
08125199 
08125199 
08/25/99 
08125199 
08125199 
08125199 
08125199 
08125199 
08125199 
08125199 
08/25/99 
08/25/99 
08125199 
08125199 
08125199 
08125199 
08/25/99 

1 l/19/99 
11/19/99 
11/19/99 
11/19/99 
11/19/99 
11/19/99 
11/19/99 
11/19/99 
11/18/99 
11/18/99 
11/18/99 
11/18/99 
11 II 8199 
11/18/99 
11/18/99 
11/18/99 
11/18/99 
11/18/99 
1 l/18/99 
11/18/99 
11/19/99 
11/19/99 
11/19/99 
11/19/99 
11/19/99 
11/19/99 
11/19/99 
11/19/99 

SDG ID LAB/D vol. w/D 
Sample Alldyte REW/f Error Units Analytical 

TYP Method 
MDA 

9960019 98.9 DRY REG RA-228 2.75 0.16 PCIIG GAMMASPEC 
QQG0019 98.9 DRY 
QQGOOIQ 98.9 DRY 
QQGOOIQ 98.9 DRY 
99GOOlQ 98.9 DRY 
99GOOlQ 98.9 DRY 
QQGOOIQ 98.9 DRY 
QQGOOIQ 98.9 DRY 
99GOOlQ 81.8 DRY 
QQGOOIQ 81.8 DRY 
99G0019 81.8 DRY 
QQGOOI 9 81.8 DRY 
QQGOOIQ 81.8 DRY 
QQGOOIQ 81.8 DRY 
9960019 81.8 DRY 
QQG0019 81.8 DRY 
99GOOlQ 81.8 DRY 
9960019 81.8 DRY 
99GOOlQ 81.8 DRY 
QQGOO19 81.8 DRY 
99GOOlQ 10.0 DRY 
QQGOOIQ 10.0 DRY 
QQGOOIQ 10.0 DRY 
QQGOOIQ 10.0 DRY 
99G0019 10.0 DRY 
99GOOlQ 10.0 DRY 
QQGOOIQ 10.0 DRY 
QQGOOIQ 10.0 DRY 

REG TH-228 2.75 0.16 PCVG 
REG TH-232 2.75 0.16 PCIIG 
REG TH-230 53.60 0.00 PCIIG 
REG PA-231 6.51 0.00 PCIIG 
REG U-235 0.42 0.07 PCVG 
REG U-238 5.96 1.70 PCVG 
REG AM-241 0.66 0.00 PCIIG 
REG K-40 8.18 1.31 PCIIG 
REG cs-137 0.24 0.00 PCIW 
REG RA-226 0.84 0.10 PCIIG 
REG AC-227 1.91 0.00 PCIIG 
REG RA-228 2.13 0.17 PCIIG 
REG TH-228 2.13 0.17 PCIIG 
REG TH-232 2.13 0.17 PCIIG 
REG TH-230 56.80 0.00 PCIIG 
REG PA-231 6.41 0.00 PCVG 
REG U-235 0.26 0.07 PCIIG 
REG U-238 6.19 0.00 PCIIG 
REG AM-241 0.72 0.00 PCIIG 
REG K-40 21.90 7.02 PCIIG 
REG cs-137 1.80 0.00 PCIIG 
REG RA-226 3.41 0.67 PCIIG 
REG AC-227 13.70 0.00 PCIIG 
REG RA-228 8.86 1.02 PCVG 
REG TH-228 8.86 1.02 PCllG 
REG TH-232 8.86 1.02 PCIIG 
REG TH-230 354.00 0.00 PCIIG 

0.53 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.53 

0.53 

53.60 

6.51 

0.20 

5.30 

0.66 

3.01 

0.24 

0.34 

1.91 
0.65 

0.65 

0.85 

56.80 

6.41 

0.22 

6.19 

0.72 

21.90 

1.80 

2.78 

13.70 

4.60 

4.60 

4.60 

354.00 

Approved by: Date: 
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Sample 
ID 

MISS040E 

Dtlfe 
COlleCted 

08/25/99 

.%ltlple SDG ID LAB ID Vol. w/D 
TYP 

Atl.dJ4.3 R&W/f Enor units Analytics/ 
M&Cd 

MDA 

99G0019 10.0 DRY REG PA-231 45.40 0.00 PCllG GAMMASPEC 
MISS040E 
MISS040E 
MISS040E 
MISS052C 
MISS052C 
MISS052C 
MISS052C 
MISS052C 
MlSS052C 
MISS052C 
MISS052C 
MISS052C 
MISS052C 
MISS052C 
MISS052C 
MISS053C 
MISS053C 
MISS053C 
MISS053C 
MISS053C 
MISS053C 
MISS053C 
MISS053C 
MISS053C 
MISS053C 
MISS053C 
MISS053C 

08125199 11/19/99 
o&i/25/99 1 Ill g/99 
08/25/99 11/19/99 
08/31/99 11/19/99 
08/31/99 1 Ill 9/99 
08/31/99 11/19/99 
08/31/99 11/19/99 
08/31/99 1 l/l 9/99 
08/31/99 11/19/99 
08/31/99 11/19/99 
08/31/99 II/19199 
08/31/99 11/19/99 
08/31/99 11/19/99 
08/31/99 11/19/99 
08/31/99 11/19/99 
08/31/99 11/18/99 
08/31/99 11 /I 8199 
08/31/99 1 l/18/99 
08/31/99 1 l/18/99 
08/31/99 1 Ill 8199 
08/31/99 1 Ill8199 
08/31/99 1 l/18/99 
08/31/99 1 Ill 8199 
08/31/99 1 III 8199 
08/31/99 1 Ill 8199 
08/31/99 1 l/18/99 
08/31/99 11/18/99 

99GOO19 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 
9900019 
99GOO19 
99GOO19 
99G0019 
99G0019 
99G0019 
9900019 
9960019 
9960019 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 

PCVG 
PCIIG 

10.0 DRY REG U-235 1.76 0.53 

10.0 DRY REG U-238 40.30 11.47 

10.0 DRY REG AM-241 4.98 0.00 

113.2 DRY REG K-40 21.78 1.77 

113.2 DRY REG cs-137 0.30 0.00 

113.2 DRY REG RA-226 2.65 0.14 

113.2 DRY REG AC-227 2.40 0.00 

113.2 DRY REG RA-228 10.56 0.30 

113.2 DRY REG TH-228 10.56 0.30 

113.2 DRY REG TH-232 10.56 0.30 

113.2 DRY REG TH-230 79.40 0.00 

113.2 DRY REG PA-231 8.92 0.00 

113.2 DRY REG U-235 0.34 0.09 

113.2 DRY REG U-238 7.94 0.00 

113.2 DRY REG AM-241 0.96 0.00 

91.0 DRY REG K-40 12.22 1.72 

91.0 DRY REG cs-137 0.39 0.00 

91.0 DRY REG RA-226 2.21 0.15 

91.0 DRY REG AC-227 3.17 0.00 

91.0 DRY REG RA-228 14.59 0.37 

91.0 DRY REG TH-228 14.59 0.37 

91.0 DRY REG TH-232 14.59 0.37 

91.0 DRY REG TH-230 99.70 0.00 

91.0 DRY REG PA-231 10.90 0.00 

91.0 DRY REG U-235 0.36 0.11 

91.0 DRY REG U-238 10.30 0.00 

91.0 DRY REG AM-241 1.26 0.00 

PCIIG 

PCVG 
PCI/G 
PCIIG 
PCVG 
PCIIG 
PCVG 
PCIIG 
PCNG 
PCllG 
PCVG 
PCIIG 
PCVG 
PCVG 
PCVG 
PCVG 
PCIIG 
PCVG 
PCVG 
PCIIG 
PCVG 
PCVG 
PCIIG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

45.40 

1.76 

40.30 

4.98 

2.97 

0.30 

0.43 

2.40 

0.76 

0.76 

0.76 

79.40 

8.92 

0.29 

7.94 

0.96 

4.29 

0.39 

0.53 

3.17 

0.97 

0.97 

0.97 

99.70 

10.90 

0.36 

10.30 

1.26 



FUSRAP Field Gamma Spectroscopy 

Location: 

Site WES: 
Work Order Number: 

Project Number: 
Environmental Cat: 

126 
9900019 

RI 

MAYWOOD 

Date Entered: 1 ?./I/99 

FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 4 of 7 

Sample D&3 D&3 
ID cottected Anatyzcd 

MISS055C 08/31/99 11 II 8199 

SDG ID LAB ID Vol. w/D 
Sempte 

TYPO 
Af7dyte R&W/l ErPJr Units 

Anstyiicet 
Mefhcd 

MDA 

99G0019 116.2 DRY REG K-40 1.63 PCllG GAMMASPEC 
MISS055C 08/31/99 1 l/18/99 99G0019 116.2 DRY REG cs-137 
MISS055C 08/31/99 11 II El99 99G0019 116.2 DRY REG RA-226 
MISS055C 08/31/99 1 l/l 8/99 99G0019 116.2 DRY REG AC-227 
MISS055C 08/31/99 11/18/99 9900019 116.2 DRY REG RA-228 
MISS055C 08/31/99 1 l/l 8/99 99G0019 116.2 DRY REG TH-228 
MISS055C 08/31/99 11 II 8199 99G0019 116.2 DRY REG TH-232 
MISS055C 08/31/99 11/18/99 99G0019 116.2 DRY REG TH-230 
MISS055C 08/31/99 11/18/99 99G0019 116.2 DRY REG PA-231 
MISS055C 08/31/99 11/18/99 99G0019 116.2 DRY REG u-235 
MISS055C 08/31/99 1 l/18/99 9900019 116.2 DRY REG U-238 
MISS055C 08/31/99 11/18/99 99G0019 116.2 DRY REG AM-241 
MISS055E 08/31/99 11/18/99 99G0019 16.8 DRY LREP K-40 
MISS055E 08/31/99 1 l/18/99 99G0019 16.8 DRY LREP cs-137 
MISS055E 08/31/99 11/18/99 99G0019 16.8 DRY LREP RA-226 
MISS055E 08/31/99 11/18/99 99G0019 16.8 DRY LREP AC-227 
MISS055E 08/31/99 1 l/l El99 99G0019 16.8 DRY LREP RA-228 
MlSS055E 08/31/99 11/18/99 99G0019 16.8 DRY LREP TH-228 
MISS055E 08/31/99 11/18/99 9900019 16.8 DRY LREP TH-232 
MISS055E 08/31/99 11 II 8199 99G0019 16.8 DRY LREP TH-230 
MISS055E 08/31/99 1 Ill 8/99 99G0019 16.8 DRY LREP PA-231 
MtSS055E 08/31/99 11/18/99 99G0019 16.8 DRY LREP U-235 
MISS055E 08/31/99 11/18/99 99G0019 16.8 DRY LREP U-238 
MISS055E 08/31/99 11 II 8199 99G0019 16.8 DRY LREP AM-241 
MISS055E 08/31/99 1 l/l E/99 99G0019 16.8 DRY REG K-40 
MISS055E 08/31/99 1 l/18/99 99G0019 16.8 DRY REG cs-137 
MISS055E 08/31/99 11/18/99 99G0019 16.8 DRY REG RA-226 
MISS055E 08/31/99 11/18/99 99G0019 16.8 DRY REG AC-227 

21.42 
0.21 
2.04 
1.83 
2.85 
2.85 
2.85 

49.90 
5.78 
0.37 
5.29 
0.63 

24.57 
1.11 
4.30 
9.80 

11.01 
11.01 
11.01 

251.00 
32.40 

1.12 
27.80 

3.21 
16.60 

1.16 
3 81 
9.51 

0.00 PCllG GAMMASPEC 
0.10 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.16 PCl/G GAMMASPEC 
0.16 PCI/G GAMMASPEC 
0.16 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.07 PCIIG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCI/G GAMMASPEC 
6.39 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.49 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.82 PCllG GAMMASPEC 
0.82 PCllG GAMMASPEC 
0.82 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.34 PCllG GAMMASPEC 
7.96 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
5.32 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.45 PCllG GAMMASPEC 
0.00 PCI/G GAMMASPEC 

2.32 
0.21 
0.30 
1.83 
0.49 
0.49 
0.49 

49.90 
5.78 
0.20 
5.29 
0.63 

18 30 
1.11 
1.79 
9.80 
2.80 
2.80 
2.80 

251.00 
32.40 

1.12 
27.80 

3.21 
16.60 

1.16 
1.71 
9.51 



FUSRAP Field Gamma Spectroscopy 

Location: MAYWOOD 
I 

FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 5 of 7 

Sample 
ID 

MISS055E 

Date 
COl!%tt?d 

08/31/99 

Date 
Analyzed 

1 l/18/99 

SDG ID LAB/D Vol. w/D 
Sample 

AilEdyte RLXSUlf EnOr Unifs Atldyficel 
TY/= M.&Cd MDA 

99G0019 16.8 DRY REG RA-228 10.27 0.77 PCIIG GAMMASPEC 2.57 

MISS055E 
MISS055E 
MlSS055E 
MISS055E 
MISS055E 
MISS055E 
MISS055E 
MISS056D 
MISS056D 
MISS056D 
MISSOSBD 
MISS056D 
MISS056D 
MISS056D 
MISS056D 
MISS056D 
MISS056D 
MISS056D 
MISS056D 
MISS056E 
MISS056E 
MISS056E 
MISS056E 
MISS056E 
MISS056E 
MISS056E 
MISS056E 

08/31/99 1 l/18/99 
08/31/99 11/18/99 

08/31/99 1 l/18/99 

08/31/99 1 l/18/99 

08/31/99 11/18/99 

08/31/99 1 l/18/99 

08/31/99 1 l/18/99 

08/31/99 11/19/99 

08/31/99 11/19/99 

08/31/99 11/19/99 

08/31/99 1 Ill 9199 

08/31/99 11/19/99 

08/31/99 11/19/99 

08/31/99 11 /I 9/99 

08/31/99 11/19/99 

08/31/99 11/19/99 

08/31/99 1 l/19/99 

08/31/99 1 l/19/99 

08/31/99 1 l/19/99 

08/31/99 1 l/19/99 

08/31/99 1 Ill 9199 

08/31/99 11/19/99 

08/31/99 11/19/99 

b8/31/99 11/19/99 

08/31/99 11/19/99 

08/31/99 11/19/99 

08/31/99 11/19/99 

99G0019 
99G0019 
99G0019 
99G0019 
99GOO19 
99G0019 
99GOO19 

99G0019 

9900019 

99GOO19 

9960019 

9960019 

9960019 

9900019 

99G0019 

99G0019 

99GOO19 

99GOO19 

99G0019 

99G0019 

99G0019 

9960019 

99G0019 

9960019 

99G0019 

9900019 

99GOO19 

16.8 DRY REG TH-228 10.27 0.77 

16.8 DRY REG TH-232 10.27 0.77 

18.8 DRY REG TH-230 250.00 0.00 

18.8 DRY REG PA-231 31.80 0.00 

16.8 DRY REG U-235 1.21 0.35 

16.8 DRY REG U-238 26.30 8.13 

16.8 DRY REG AM-241 3.12 0.00 

7.7 DRY REG K-40 34.00 10.59 

7.7 DRY REG cs-137 2.52 0.00 

7.7 DRY REG RA-226 10.58 1.07 

7.7 DRY REG AC-227 22.30 0.00 

7.7 DRY REG RA-228 37.54 1.94 

7.7 DRY REG TH-228 37.54 1.94 

7.7 DRY REG TH-232 37.54 1.94 

7.7 DRY REG TH-230 584.00 0.00 

7.7 DRY REG PA-231 74.80 0.00 

7.7 DRY REG U-235 2.63 0.80 

7.7 DRY REG U-238 63.90 0.00 

7.7 DRY REG AM-241 7.58 0.00 

10.3 DRY REG K-40 31.80 10.48 

10.3 DRY REG cs-137 3.02 0.00 

10.3 DRY REG RA-226 18.85 1.28 

10.3 DRY REG AC-227 22.30 0.00 

10.3 DRY REG RA-228 103.08 2.90 

10.3 DRY REG TH-228 103.08 2.90 

10.3 DRY REG TH-232 103.08 2.90 

10.3 DRY REG TH-230 712.00 0.00 

PCVG 
PCIIG 
PCI/G 
PCVG 
PCVG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCVG 

PCVG 
PCVG 
PCI/G 
PCVG 

PCVG 
PCIIG 
PCVG 
PCVG 
PCIIG 
PCllG 
PCllG 
PCIIG 
PCllG 
PCllG 
PCI/G 

GAMMASPEC 2.57 

GAMMASPEC 2.57 

GAMMASPEC 250.00 

GAMMASPEC 31.80 

GAMMASPEC 1.07 

GAMMASPEC 26.30 

GAMMASPEC 3.12 

GAMMASPEC 34.00 

GAMMASPEC 2.52 

GAMMASPEC 3.59 

GAMMASPEC 22.30 

GAMMASPEC 6.47 

GAMMASPEC 6.47 

GAMMASPEC 6.47 

GAMMASPEC 584.00 

GAMMASPEC 74.80 

GAMMASPEC 2.63 

GAMMASPEC 63.90 

GAMMASPEC 7.58 

GAMMASPEC 31.80 

GAMMASPEC 3.02 

GAMMASPEC 3.97 

GAMMASPEC 22.30 

GAMMASPEC 6.91 

GAMMASPEC 6.91 

GAMMASPEC 6.91 

GAMMASPEC 712.00 



FUSRAP Field Gamma Spectroscopy 

I Location: MAYWOOD 
I 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

128 

99GOO19 

RI 

Date Entered: IX /99 

sample 
ID 

MISSOBBE 

SDG ID LAB ID 

MISS056E 
MISS056E 
MISS056E 
MISS090D 
MISS090D 
MISS090D 
MISS090D 
MISS090D 
MISS090D 
MISS090D 
MISS090D 
MISS090D 
MISS090D 
MISS090D 
MISS090D 
MISS090E 
MlSS090E 
MISS090E 
MISS090E 
MISS090E 
MISS090E 
MISSOSOE 
MISS090E 
MISS090E 
MISS090E 
MISS090E 
MISS090E 

Date 
CO//E&3d 

08/31/99 

D& 
Analyzed 
1 l/19/99 

08/31/99 1 l/19/99 
08/31/99 1 l/19/99 
08/31/99 'l/19/99 
08/18/99 11/19/99 
08/18/99 1 l/19/99 
08/18/99 'l/19/99 
08/18/99 11/19/99 
08/18/99 1 l/19/99 
08/18/99 11/19/99 
08/18/99 1 l/19/99 
08/18/99 'l/19/99 
08/18/99 1 l/19/99 
08/18/99 1 l/19/99 
08/18/99 11/19/99 
08/18/99 1 l/19/99 
08/18/99 1 l/18/99 
08/18/99 'l/18/99 
08/18/99 1 l/18/99 
08/18/99 11/18/99 
08/18/99 1 l/18/99 
08/18/99 11/18/99 
08/18/99 'l/18/99 
08/18/99 1 l/18/99 
08/18/99 'l/18/99 
08/18/99 1 l/18/99 
08/18/99 1 l/18/99 
08/18/99 1 l/18/99 

99G0019 
9900019 
99GOO19 
99G0019 
99G0019 
9900019 
99G0019 
9960019 
9900019 
99G0019 
99GOO19 
99G0019 
99G0019 
9900019 
99G0019 
9960019 

99G0019 

9900019 

99G0019 

99G0019 

99G0019 

99G0019 

99G0019 

9960019 

9960019 

9900019 

99G0019 

99G0019 

10.3 DRY 
10.3 DRY 
10.3 DRY 
10.3 DRY 
31.4 DRY 
31.4 DRY 
31.4 DRY 
31.4 DRY 
31.4 DRY 
31.4 DRY 
31.4 DRY 
31.4 DRY 
31.4 DRY 
31.4 DRY 
31.4 DRY 
31.4 DRY 
44.8 DRY 
44.8 DRY 
44.8 DRY 
44.8 DRY 
44.8 DRY 
44.8 DRY 
44.8 DRY 
44.8 DRY 
44.8 DRY 
44.8 DRY 
44.8 DRY 
44.8 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
W-228 

TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-24 1 

84.10 

2.68 

71.10 

8.29 

10.70 

0.75 

2.51 

5.53 

9.49 

9.49 

9.49 

162.00 

19.40 

0.68 

17.40 

1.99 

10.43 

0.52 

1.79 

4.54 

9.29 

9.29 

9.29 

116.00 

13.70 

0.46 

12.70 

1.50 

0.00 PCllG 
0.82 PCllG GAMMASPEC 268 

0.00 PCVG GAMMASPEC 71.10 

0.00 PCVG GAMMASPEC 8.29 

3.41 PCVG GAMMASPEC 10.70 

0.00 PCI/G GAMMASPEC 0.75 

0.26 PCVG GAMMASPEC 0.86 

0.00 PCIIG GAMMASPEC 5.53 

0.52 PCVG GAMMASPEC 1.75 

0.52 PCllG GAMMASPEC 1.75 

0.52 PCVG GAMMASPEC 1.75 

0.00 PCVG GAMMASPEC 162.00 

0.00 PCVG GAMMASPEC 19.40 

0.21 PCVG GAMMASPEC 0.68 

0.00 PCVG GAMMASPEC 17.40 

0.00 PCVG GAMMASPEC 1.99 

2.40 PCVG GAMMASPEC 6.66 

0.00 PCVG GAMMASPEC 0.52 

0.22 PCllG GAMMASPEC 0.81 

0.00 PCVG GAMMASPEC 4.54 

0.40 PCVG GAMMASPEC 1.36 

0.40 PCI/G GAMMASPEC 1.36 

0.40 PCVG GAMMASPEC 1.36 

0.00 PCVG GAMMASPEC 116.00 

0.00 PCllG GAMMASPEC 13.70 

0.14 PCVG GAMMASPEC 0.46 

0.00 PCVG GAMMASPEC 12.70 

0.00 PCVG GAMMASPEC 1.50 

FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 6 of 7 

Analytical 
Method 

GAMMASPEC 

MDA 

84.10 



f 
L. 

FUSRAP 
c 

Field Gamma Spectroscopy FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 7 of 7 

Sample 
ID 

MISS040C 
MISS040C 
MISS040C 
MISS040C 
MISS040C 
MISS040C 
MISS040C 
MISS040C 
MISS040C 
MlSSO4OC 
MISS040C 
MISS040C 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 

D&lie 
CO//l3Ckd 

08/25/99 

D& 
Analyzed 

1 Ill 8199 

SDG ID LAB/D Vol. w/D Sample 
TYP 

Ad@ R&W/f El/W Units Ana/yftca/ 
Method 

MDA 

99G0019 89.7 DRY REG K-40 16.43 1.75 PCVG GAMMASPEC 3.52 
08/25/99 11/18/99 

08125199 11/18/99 

08/25/99 11/18/99 

08125/99 1 Ill 8199 

08/25/99 1 Ill B/99 

08125199 1 l/l B/99 

08125199 1 l/l 8199 

08125199 11/18/99 

08/25/99 1 Ill 8199 

08/25/99 1 l/18/99 

08125199 1 Ill 8199 

1 Ill 8199 1 Ill 8199 

1 Ill 8199 11/18/99 

11 II 8199 11/18/99 

11 II 8199 11/18/99 

11 /I B/99 11/18/99 

11 II 8199 11 II 8/99 

11 II 8/99 11/18/99 

11 /I 8199 11/18/99 

1 l/l B/99 11/18/99 

'I l/l B/99 11/18/99 

11 II 8199 1 Ill B/99 

11 II 8199 1 Ill 8199 

04/01/99 11/18/99 

04/01/99 11/18/99 

04/01/99 11/18/99 

04/01/99 11 II B/99 

99G0019 

99G0019 

99G0019 

99G0019 

99G0019 

99G0019 

9900019 

99G0019 

99G0019 

99G0019 
9900019 
99G0019 
99G0019 
99G0019 
9900019 
9960019 
99G0019 
9900019 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 
99G0019 

89.7 DRY 
89.7 DRY 
89.7 DRY 
89.7 DRY 
89.7 DRY 
89.7 DRY 
89.7 DRY 
89.7 DRY 
89.7 DRY 
89.7 DRY 
89.7 DRY 

945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
150.0 DRY 
150.0 DRY 
150.0 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
BL 
BL 
BL 
BL 
BL 
BL 
BL 
BL 
BL 
BL 
BL 
BL 

LCSF 
LCSF 
LCST 

cs-137 0.25 
RA-226 1.72 
AC-227 2.13 
RA-228 2.52 
TH-228 2.52 
TH-232 2.52 
TH-230 57.50 
PA-231 6.56 
U-235 0.26 
U-238 6.17 

AM-241 0.74 
K-40 0.43 

cs-137 0.03 
RA-226 0.05 
AC-227 0.13 
RA-228 0.08 
TH-228 0.08 
TH-232 0.08 
TH-230 7.77 
PA-231 0.77 
U-235 0.03 
U-238 0.68 

AM-241 0.07 
cs-137 378.03 
AM-241 869.45 
cs-137 352.02 

99G0019 150.0 DRY LCST AM-241 849.21 

0.00 PCllG 
0.12 PCVG 
0.00 PCllG 
0.17 PCVG 
0.17 PCVG 
0.17 PCVG 
0.00 PCllG 
0.00 PCllG 
0.08 PCVG 
0.00 PCI/G 
0.00 PCllG 
0.00 PCVG 
0.00 PCllG 
0.00 PCI/G 
0.00 PCllG 
0.00 PCllG 
0.00 PCllG 
0.00 PCVG 
0.00 PCllG 
0.00 PCllG 
0.01 PCllG 
0.00 PCllG 
0.00 PCVG 

13.13 PCVG 
43.93 PCllG 
16.54 PCllG 
42.46 PCllG 

GAMMASPEC 0.25 
GAMMASPEC 0.38 
GAMMASPEC 2.13 
GAMMASPEC 0.66 
GAMMASPEC 0.66 
GAMMASPEC 0.66 
GAMMASPEC 57.50 
GAMMASPEC 6.56 
GAMMASPEC 0.26 
GAMMASPEC 6.17 
GAMMASPEC 0.74 
GAMMASPEC 0.43 
GAMMASPEC 0.03 
GAMMASPEC 0.05 
GAMMASPEC 0.13 
GAMMASPEC 0.08 
GAMMASPEC 0.08 
GAMMASPEC 0.08 
GAMMASPEC 7.77 
GAMMASPEC 0.77 
GAMMASPEC 0.03 
GAMMASPEC 0.68 
GAMMASPEC 0.07 
GAMMASPEC 5.07 
GAMMASPEC 15.70 
GAMMASPEC 5.07 
GAMMASPEC 15.70 
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Field Gakma Spectroscopy 

I Location: MAYWOOD I 

Site WBS: 

Work Order Number: 

Project Number: 

Environmental Cat: 

128 

99GOO20 

RI 

Date Entered: 1 l/22/99 

c 
FUSRAP Radiological Reports 

Printed: 1218199 
Page 1 of 7 

Sample 
ID 

Date 
co/tected 

hf.9 
Anatyzed 

SDG ID LAB ID vat. w/D 
Sample 

TYP 
Anatyfe Rent/t EWT Units Anatyttcal 

Methcd 
MDA 

MISS014C 
MISS014C 
MISS014C 
MISS014C 
MISS014C 
MISS014C 
MISS014C 
MISSO14C 
MISS014C 
MISS014C 
MISS014C 
MISSO14C 
MISS033C 
MISS033C 
MISS033C 
MISS033C 
MISS033C 
MISS033C 
MISS033C 
MISS033C 
MISS033C 
MISS033C 
MISS033C 
MISS033C 
MISS0330 
MISS033D 
MISS033D 
MISS033D 

08123199 1 l/20/99 
08123199 11/20/99 

08123199 1 l/20/99 

08123199 1 l/20/99 

08123199 1 l/20/99 

08123199 11/20/99 

08/23/99 11/20/99 

08/23/99 11/20/99 

08/23/99 11/20/99 

08123199 11/20/99 

08123199 11/20/99 

08123199 1 l/20/99 

08125199 1 l/20/99 

08125199 11/20/99 

08125199 1 l/20/99 

08/25/99 1 l/20/99 

08125199 1 l/20/99 

08125199 1 l/20/99 

08/25/99 1 l/20/99 

08125199 1 l/20/99 

08125199 1 l/20/99 

08/25/99 1 l/20/99 

08125199 1 l/20/99 

08125199 11/20/99 

08/25/99 1 l/20/99 

08125199 1 l/20/99 

08125199 1 l/20/99 

08125199 1 l/20/99 

99G0020 

9900020 

99G0020 

99G0020 
9900020 
9900020 

99GOO20 
9900020 

99GOO20 
99G0020 

99GOO20 

758.6 DRY REG K-40 11.88 

758.6 DRY REG cs-137 0.08 

758.6 DRY REG RA-226 0.95 

758.6 DRY REG AC-227 0.78 

758.6 DRY REG RA-228 1.94 

758.6 DRY REG TH-228 1.94 

758.6 DRY REG TH-232 1.94 

758.6 DRY REG TH-230 26.50 

758.6 DRY REG PA-231 2.51 

758.6 DRY REG U-235 0.11 

758.6 DRY REG U-238 2.60 

758.6 DRY REG AM-241 0.29 

786.7 DRY REG K-40 15.36 

786.7 DRY REG cs-137 0.10 

786.7 DRY REG RA-226 1.00 

786.7 DRY REG AC-227 0.96 

786.7 DRY REG RA-228 3.97 

786.7 DRY REG TH-228 3.97 

786.7 DRY REG TH-232 3.97 

786.7 DRY REG TH-230 33.50 

786.7 DRY REG PA-231 3.12 

786.7 DRY REG U-235 0.11 

786.7 DRY REG U-238 3.28 

786.7 DRY REG AM-241 0.37 

18.7 DRY REG K-40 16.55 

18.7 DRY REG cs-137 0.91 

18.7 DRY REG RA-226 1.41 

18.7 DRY REG AC-227 8.90 

0.64 PCIIG GAMMASPEC 0.71 

0.00 PCIIG GAMMASPEC 0.08 

0.04 PCIIG GAMMASPEC 0.13 

0.00 PCIIG GAMMASPEC 0.78 

0.07 PCIIG GAMMASPEC 0.20 

0.07 PCIIG GAMMASPEC 0.20 

0.07 PCIIG GAMMASPEC 0.20 

0.00 PCIIG GAMMASPEC 26.50 

0.00 PCI/G GAMMASPEC 2.51 

0.03 PCI/G GAMMASPEC 0.09 

0.00 PCIIG GAMMASPEC 2.60 

0.00 PCIIG GAMMASPEC 0.29 

0.75 PCIIG GAMMASPEC 0.74 

0.00 PCIIG GAMMASPEC 0.10 

0.05 PCIIG GAMMASPEC 0.15 

0.00 PCIIG GAMMASPEC 0.96 

0.10 PCIIG GAMMASPEC 0.26 

0.10 PCIIG GAMMASPEC 0.26 

0.10 PCIIG GAMMASPEC 0.26 

0.00 PCIIG GAMMASPEC 33.50 

0.00 PCVG GAMMASPEC 3.12 

0.03 PCVG GAMMASPEC 0.11 

0.00 PCIIG GAMMASPEC 3.28 

0.00 PCIIG GAMMASPEC 0.37 

5.13 PCIIG GAMMASPEC 15.20 

0.00 PCIIG GAMMASPEC 0.91 

0.33 PCIIG GAMMASPEC 1.41 

0.00 PCIIG GAMMASPEC 6.90 



FUSRAP Field Gamma Spectroscopy 
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Site WBS: 128 

MAYWOOD 

Date Entered: 1 l/22/99 

Work Order Number: 
Project Number: 
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9960020 

RI 

FUSRAP Radiological Reports 
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.SLWllp/e 
ID 

MISS033D 
MISS033D 
MISS033D 
MISS033D 
MISSCJ33D 
MISS033D 
MISS033D 
MISS033D 
MISS033E 
MISS033E 
MISS033E 
MISS033E 
MISS033E 
MISS033E 
MISS033E 
MISS033E 
MISS033E 
MISS033E 
MISS033E 
MISS033E 
MISS056C 
MISS056C 
MISS056C 
MISS056C 
MISS056C 
MISS056C 
MISS056C 
MISS056C 

08/25/99 
08125199 
08125199 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08/25/99 
08131/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 

Dale 
Analyzed 

1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
11/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
11/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
11/19/99 
11/19/99 
11/19/99 
11 /I 9/99 
11 II 9/99 
11/19/99 
11/19/99 
11/19/99 

SDG ID LAB ID Sample Anslyiicsl Vol. w/D 
TYP 

A&ta ReSU/f Error Unils 
Method 

MDA 

0.00 PCVG GAMMASPEC 3.63 

QQGOOZO 
9960020 

9900020 

QQGOOZO 
QQGOOZO 
QQG0020 

QQGOOZO 
9900020 

9900020 
9960020 

18.7 DRY 
18.7 DRY 
38.7 DRY 
18.7 DRY 
18.7 DRY 
18.7 DRY 
18.7 DRY 
18.7 DRY 
17.0 DRY 
17.0 DRY 
17.0 DRY 
17.0 DRY 
17.0 DRY 
17.0 DRY 
17.0 DRY 
17.0 DRY 
17.0 DRY 
17.0 DRY 
17.0 DRY 
17.0 DRY 
74.9 DRY 
74.9 DRY 
74.9 DRY 
74.9 DRY 
74.9 DRY 
74.9 DRY 
74.9 DRY 
74.9 DRY 

REG RA-228 
REG TH-228 
REG TH-232 
REG TH-230 
REG PA-231 
REG U-235 
REG U-238 
REG AM-241 
REG K-40 
REG cs-137 

REG RA-226 
REG AC-227 
REG R&228 
REG TH-228 
REG TH-232 
REG TH-230 
REG PA-231 
REG U-235 
REG U-238 
REG AM-241 
REG K-40 
REG cs-137 

REG RA-226 
REG AC-227 
REG RA-228 
REG TH-228 
REG TH-232 
REG TH-230 

3.63 

3.63 

3.63 

190.00 

23.30 

1.05 

21.30 

2.64 

26.50 

1.07 

1.97 

8.03 

5.54 

5.54 

5.54 

221.00 

25.60 

0.98 

24.10 

2.67 

17.48 

0.45 

3.63 

3.52 

15.71 

15.71 

15.71 

94.40 

0.00 PCllG GAMMASPEC 3.63 

0.00 PCVG GAMMASPEC 3.63 

0.00 PCllG GAMMASPEC 190.00 

0.00 PCllG GAMMASPEC 23.30 

0.00 PCI/G GAMMASPEC 1.05 

0.00 PCVG GAMMASPEC 21.30 

0.00 PCllG GAMMASPEC 2.64 

0.00 PCVG GAMMASPEC 26.50 

0.00 PCVG GAMMASPEC 1.07 

0.00 PCllG GAMMASPEC 1.97 

0.00 PCVG GAMMASPEC 8.03 
0.60 PCVG GAMMASPEC 2.46 

0.60 PCllG GAMMASPEC 2.46 
0.60 PCVG GAMMASPEC 2.46 
0.00 PCVG GAMMASPEC 221.00 

0.00 PC/G GAMMASPEC 25.60 

0.29 PCVG GAMMASPEC 0.98 

0.00 PCVG GAMMASPEC 24.10 

0.00 PCVG GAMMASPEC 2.67 

2.17 PCllG GAMMASPEC 5.10 

0.00 PCVG GAMMASPEC 0.45 
0.20 PCllG GAMMASPEC 0.59 
0.00 PCI/G GAMMASPEC 3.52 

0 44 PCVG GAMMASPEC 1.21 

0.44 PCVG GAMMASPEC 1.21 

0.44 PCVG GAMMASPEC 1.21 
27.90 PCllG GAMMASPEC 94.40 

Approved by: Data: 
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FUSRAP Radiological Reports 
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Location: 
Site WBS: 

Work Order Number: 
Project Number: 

Environmental Cat: 

Sample 
ID 

MISS056C 
MISS056C 
MISS056C 
MISS056C 
MISS059C 
MISS059C 
MISS059C 
MISS059C 
MISS059C 
Ml&059C 
MISS059C 
MISS059C 
MISS059C 
MISS059C 
MISS059C 
MISS059C 
MISS071C 
MISS071C 
MISS071C 
MISS071C 
MISS071C 
MISS071C 
MISS071C 
MISS071C 
MISS071C 
MISS071C 
MISS071C 
MlSSOllC 

12B 
9960020 

RI 

Date 
CO/b&d 

08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/iii/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09101199 
09/01/99 
09/01/99 

MAYWOOD 

Date Entered: 

Date 
Adp?d 

II/IQ/99 
11/19/99 
11/19/99 
II/IQ/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
11/20/99 
1 l/20/99 
1 l/20/99 

1 l/22/99 

SD0 ID LAB ID Vol. w/D 
Sample 

TYP 
Ad@ ReSUlf Enor Units Analytical 

MdhOd 
MDA 

GAMMASPEC 12.70 

99G0020 
99GOO20 

9960020 
99G0020 

9900020 

99G0020 

99GOO20 
QQG0020 
99G0020 
99G0020 

9900020 
99G0020 
99G0020 
9900020 
99G0020 
99G0020 

9960020 
9960020 
99G0020 

74.9 DRY 
74.9 DRY 
74.9 DRY 
74.9 DRY 

3.2 DRY 
3.2 DRY 
3.2 DRY 
3.2 DRY 
3.2 DRY 

3.2 DRY 
3.2 DRY 
3.2 DRY 
3.2 DRY 
3.2 DRY 
3.2 DRY 
3.2 DRY 

44.7 DRY 
44.7 DRY 
44.7 DRY 
44.7 DRY 
44.7 DRY 
44.7 DRY 
44.7 DRY 
44.7 DRY 
44.7 DRY 
44.7 DRY 
44.7 DRY 
44.7 DRY 

REG PA-231 12.70 

REG U-235 0.46 

REG U-238 11.60 
REG AM-241 1.41 
REG K-40 81.50 

REG cs-137 5.03 

REG RA-226 9.54 

REG AC-227 33.20 

REG RA-228 13.30 

REG TH-228 13.30 

REG TH-232 13.30 

REG TH-230 1030.00 
REG PA-231 141.00 

REG U-235 5.41 

REG U-238 113.00 

REG AM-241 12.90 

REG K-40 31.35 

REG cs-137 0.80 

REG RA-226 4.24 

REG AC-227 6.30 

REG RA-228 39.73 
REG TH-228 39.73 
REG TH-232 39.73 
REG TH-230 216.00 
REG PA-231 24.70 

REG U-235 1.27 
REG U-238 21.60 

REG AM-241 2.55 

0.00 PCllG 
0.13 PCI/G 
0.00 PCI/G 
0.00 PCllG 

22.32 PCIIG 
0.00 PCVG 
0.00 PCI/G 
0.00 PCllG 
2.84 PCI/G 
2.84 PCVG 
2.84 PCIIG 
0.00 PCVG 
0.00 PCllG 
0.00 PCVG 
0.00 PCVG 
0.00 PCllG 
3.54 PCllG 
0.00 PCllG 
0.32 PCVG 
0.00 PCllG 
0.95 PCllG 
0.95 PCVG 
0.95 PCllG 
0.00 PCVG 
0.00 PCllG 
0.24 PCllG 
0.00 PCVG 
0.00 PCI/G 

GAMMASPEC 0.41 

GAMMASPEC 11.60 

GAMMASPEC 1.41 

GAMMASPEC 81.50 

GAMMASPEC 5.03 

GAMMASPEC 9.54 

GAMMASPEC 33.20 

GAMMASPEC 13.30 

GAMMASPEC 13.30 

GAMMASPEC 13.30 

GAMMASPEC 1030.00 

GAMMASPEC 141.00 

GAMMASPEC 5.41 

GAMMASPEC 113.00 

GAMMASPEC 12.90 

GAMMASPEC 7.58 

GAMMASPEC 0.80 

GAMMASPEC 1.19 

GAMMASPEC 6.30 

GAMMASPEC 1.82 

GAMMASPEC 1.82 

GAMMASPEC 1.82 

GAMMASPEC 216.00 

GAMMASPEC 24.70 

GAMMASPEC 0.72 

GAMMASPEC 21.60 

GAMMASPEC 2.55 
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Sample 
ID 

MISS071D 
MISS071D 
MISS071D 
MISS071D 
MISS071D 
MISS071 D 
MISS071D 
MISS071D 
MISS071D 
MISS071D 
MISS071D 
MISS071D 
MISS071E 
MISS071E 
MISS071E 
MISS071E 
MISS071 E 
MISS071E 
MISS071E 
MISS071E 
MISS071E 
MISSO‘IIE 
MISS071E 
MISS071E 
MISS071 F 
MISSO’IIF 
MISS071F 
MISS071F 

Date 
CO//E&d 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

1 l/20/99 

11/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

11 no/99 

11/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

11/20/99 

1 l/20/99 

11/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

1 l/20/99 

SDG ID 

9900020 

LAB ID 

9960020 

99G0020 

9980020 

99GOO20 

99G0020 

9900020 

9960020 

99G0020 

99G0020 

9960020 

9900020 

99GOO20 

99GOO20 

99G0020 

99G0020 

99G0020 

9900020 

9960020 

99G0020 

99G0020 

2.0 DRY 
2.0 DRY 
2.0 DRY 
2.0 DRY 
2.0 DRY 
2.0 DRY 
2.0 DRY 
2.0 DRY 
2.0 DRY 
2.0 DRY 
2.0 DRY 
2.0 DRY 
7.1 DRY 
7.1 DRY 
7.1 DRY 
7.1 DRY 
7.1 DRY 
7.1 DRY 
7.1 DRY 
7.1 DRY 
7.1 DRY 
7.1 DRY 
7.1 DRY 
7.1 DRY 

42.8 DRY 
42.8 DRY 
42.8 DRY 
42.8 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

K-40 
cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 

202.86 
10.60 
18.00 
80.70 

121.10 
121.10 
121.10 

2170.00 
287.00 

8.18 
233.00 

26.50 
56.50 

7.26 
30.29 
51.50 

529.31 
529.31 
529.31 

1720.00 
203.00 

13.83 
174.00 
21.20 
31.20 

3.14 
37.02 
23.00 

38.78 PCIIG 
0.00 PCllG 
0.00 PCllG 
0.00 PCI/G 
7.02 PCllG 
7.02 PCVG 
7.02 PCllG 
0.00 PCVG 
0.00 PCllG 
2.60 PCVG 
0.00 PCllG 
0.00 PCVG 

17.88 PCIIG 
0.00 PCI/G 
2.27 PCllG 
0.00 PCllG 

10.35 PCVG 
10.35 PCVG 
10.35 PCVG 

0.00 PCllG 
0.00 PCVG 
1.93 PCllG 

54.07 PCllG 
0.00 PCVG 
0.00 PCllG 
0.00 PCllG 
1.31 PCllG 
0.00 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

84.60 
10.60 
18.00 
80.70 
22.10 
22.10 
22.10 

2170.00 
287.00 

8.18 
233.00 

26.50 
56.50 

7.26 
9.50 

51.50 
16.10 
16.10 
16.10 

1720.00 
203.00 

5.81 
174.00 

21.20 
31.20 

3.14 
4.24 

23.00 



‘FUSRAP 
(I 

Field Gamma Spectroscopy 

Page 5 of 7 

I Location: MAYWOOD 
I 

FUSRAP Radiological Reports 
Printed: 12/8/99 

Sample 
ID 

MISS071F 
MISS071F 
MISS071F 
MISS071F 
MISS071F 
MISS071F 
MISS071F 
MISSO’IIF 
MISS071F 
MISS071F 
MISS07lF 
MISS071F 
MISS071F 
MISS071F 
MISS071F 
MISS071F 
MISS071F 
MISS071F 
MISSO’IIF 
M!SS071F 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 

09/01/99 
09/01/99 
OQ/Ol/QQ 
OQ/Ol/QQ 
OQ/Ol/QQ 
09/01/99 
OQ/Ol/QQ 
OQ/Ol/QQ 
OQ/Ol/QQ 
OQ/Ol/QQ 
OQ/Ol/QQ 
OQ/Ol/QQ 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
08/l 8/99 

08/I 8199 

08/l 8/99 

08/l 8/99 

08/l 8/99 

08/l 8/99 

08/l 8/99 

08/l 8/99 

1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/21/99 
11/21/99 
11/21/99 
1 l/21/99 
1 l/21/99 
11/21/99 
11/21/99 
11/21/99 
1 l/21/99 
11/21/99 
1 l/21/99 
1 l/21/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 
1 l/20/99 

SD0 ID LAB ID vat. w/D sempte 
TYP 

Anetyie Result Enor units Anatyftcat 
MSthCd MDA 

99GOO20 42.8 DRY REG RA-228 654.01 10.07 PCVG GAMMASPEC 5.07 . 

QQGOO20 
99GOO20 
QQGOO20 
QQG0020 
99G0020 
99GOO20 
QQGOO20 
QQGO.020 
9960020 

99GOO20 
99G0020 

QQGO020 
QQGOO20 
99G0020 
QQG0020 
9960020 
9900020 

9960020 

42.8 DRY REG TH-228 654.01 

42.8 DRY REG TH-232 654.01 

42.8 DRY REG TH-230 802.00 

42.8 DRY REG PA-231 90.30 

42.8 DRY REG U-235 10.01 

42.8 DRY REG U-238 161.41 

42.8 DRY REG AM-241 9.54 

42.8 DRY LREP K-40 79.67 

42.8 DRY LREP cs-137 3.11 

42.8 DRY LREP RA-226 38.06 

42.8 DRY LREP AC-227 22.70 

42.8 DRY LREP RA-228 648.95 

42.8 DRY LREP TH-228 648.95 

42.8 DRY LREP TH-232 648.95 

42.8 DRY LREP TH-230 661 .oo 

42.8 DRY LREP PA-231 89.30 

42.8 DRY LREP U-235 10.71 

42.8 DRY LREP U-238 169.82 

42.8 DRY LREP AM-241 9.63 

446.0 DRY REG K-40 11.19 

446.0 DRY REG cs-137 0.19 

446.0 DRY REG RA-226 1.94 

446.0 DRY REG AC-227 1.76 

446.0 DRY REG RA-228 9.46 

446.0 DRY REG TH-228 9.46 

446.0 DRY REG TH-232 9.46 

446.0 DRY REG TH-230 65.10 

10.07 PCI/G 
10.07 PCVG 
0.00 PCVG 
0.00 PCVG 
0.50 PCVG 

23.20 PCVG 
0.00 PCVG 
8.99 PCVG 
0.00 PCVG 
1.29 PCIIG 
0.00 PCVG 

10.03 PCI/G 
10.03 PCI/G 
10.03 PCI/G 
0.00 PCVG 
0.00 PCI/G 
0.82 PCVG 

18.14 PCVG 
0.00 PCI/G 
0.86 PCI/G 
0.00 PCllG 
0.09 PCVG 
0.00 PCVG 
0.22 PCllG 
0.22 PCllG 
0.22 PCVG 
0.00 PCllG 

GAMMASPEC 5.07 

GAMMASPEC 5.07 

GAMMASPEC 802.00 

GAMMASPEC 90.30 

GAMMASPEC 2.34 

GAMMASPEC 78.20 

GAMMASPEC 9.54 

GAMMASPEC 24.80 

GAMMASPEC 3.11 

GAMMASPEC 4.17 

GAMMASPEC 22.70 

GAMMASPEC 4.73 

GAMMASPEC 4.73 

GAMMASPEC 4.73 

GAMMASPEC 661.00 

GAMMASPEC 89.30 

GAMMASPEC 2.66 

GAMMASPEC 78.10 

GAMMASPEC 9.63 

GAMMASPEG 1.67 

GAMMASPEC 0.19 

GAMMASPEC 0.28 

GAMMASPEC 1.76 

GAMMASPEC 0.44 

GAMMASPEC 0.44 

GAMMASPEC 0.44 

GAMMASPEC 65.10 



FUSRAP Field Gamma Spectroscopy FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 6 of 7 

Location: MAYWOOD 

Site WES: 126 Date Entered: 1 l/22/99 

Work Order Number: 99G0020 

Project Number: 
Environmental Cat: RI 

Sample Date Da,* 
ID CO//~l6d Analyzed 

SDG ID LAS ID vol. w/D 
Semple 

TYPO 
Ail‘?lyfe Resull EnOr t/nils Analytical 

Mefhcd 
MDA 

MISS090C 08/l 8/99 1 l/20/99 99G0020 446.0 DRY REG PA-231 GAMMASPEC 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISS090C 
MISSOSIC 
MISSOSIC 
MISSOSIC 
MISSOSIC 
MISSOSIC 
MISSOSIC 
MISSOSIC 
MISSOSIC 
MISSOSIC 
MISS091 C 
MISSOSIC 
MISSOSIC 

08/18/99 1 l/20/99 
08/18/99 1 l/20/99 
08/18/99 1 l/20/99 
08/18/99 1 l/21/99 
08/18/99 11/21/99 
08/18/99 1 l/21/99 
08/18/99 1 l/21/99 
08/18/99 1 l/21/99 
08/18/99 1 l/21/99 
08/18/99 11/21/99 
08/18/99 1 q/21/99 
08/18/99 1 l/21/99 
08/18/99 11/21/99 
08/18/99 1 l/21/99 
08/18/99 1 l/21/99 
08/18/99 1 l/20/99 
08/18/99 11/20/99 
08/18/99 11/20/99 
08/18/99 1 l/20/99 
08/18/99 1 l/20/99 
08/18/99 1 l/20/99 
08/18/99 1 l/20/99 
08/18/99 1 l/20/99 
08/18/99 1 l/20/99 
08/18/99 11/20/99 
08/18/99 1 l/20/99 
08/18/99 1 l/20/99 

99G0020 

99G0020 
99G0020 

9960020 
99G0020 
99G0020 

99G0020 

99G0020 
99G0020 
99G0020 
99G0020 
9960020 

99G0020 
99G0020 

446.0 DRY REG U-235 
446.0 DRY REG U-238 
446.0 DRY REG AM-241 
446.0 DRY LREP K-40 
446.0 DRY LREP cs-137 

446.0 DRY LREP RA-226 
446.0 DRY LREP AC-227 
446.0 DRY LREP RA-228 
446.0 DRY LREP TH-228 
446.0 DRY LREP TH-232 
446.0 DRY LREP TH-230 
446.0 DRY LREP PA-231 
446.0 DRY LREP U-235 
446.0 DRY LREP U-238 
446.0 DRY LREP AM-241 

87.2 DRY REG K-40 
87.2 DRY REG cs-137 

87.2 DRY REG RA-226 
87.2 DRY REG AC-227 
87.2 DRY REG RA-228 
87.2 DRY REG TH-228 
87.2 DRY REG TH-232 
87.2 DRY REG TH-230 
87.2 DRY REG PA-231 
87.2 DRY REG U-235 
87.2 DRY REG U-238 
87.2 DRY REG AM-241 

6.25 

0.35 

6.25 

0.72 

11.04 

0.19 

2.03 

1.78 

9.36 

9.36 

9.36 

54.70 

6.03 

0.23 

6.18 

0.70 

12.36 

0.24 
2.33 

2.32 

2.71 

2.71 

2.71 

68.00 

7.17 

066 

11.16 

0.82 

0.00 PCVG 
0.06 PCllG 
0.00 PCllG 
0.00 PCVG 
0.81 PCI/G 
0.00 PCVG 
0.09 PCVG 
0.00 PCllG 
0.21 PCllG 
0.21 PCVG 
0.21 PCllG 
0.00 PCIIG 
0.00 PCVG 
0.06 PCllG 
0.00 PCVG 
0.00 PCllG 
1.62 PCVG 
0.00 PCVG 
0.13 PCVG 
0.00 PCI/G 
0.16 PCllG 
0.16 PCVG 
0.16 PCVG 
0.00 PCVG 
0.00 PCllG 
0.09 PCllG 
2.32 PCllG 
0.00 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

6.25 

0.20 

6.25 

0.72 

1.34 

0.19 

0.29 

1.78 

0.45 

0.45 

0.45 

54.70 

6.03 

0.20 

6.18 

0.70 

3.72 

0.24 
0.36 

2.32 

0.64 

0.64 

0.64 

68.00 

7.17 

0.27 

7.01 

0.82 



FUSRAP Radiological Reports 
Printed: 12/8/99 
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\.. 
FUSRAP Field Gamma Spectroscopy 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

Sample 
ID 

128 
9960020 

RI 

Dab3 
COk&d 

MAYWOOD 

Date Entered: 

D&e 
A/l.¶lyzed 

1 l/22/99 

SDG ID LAB/D vol. w/D 
Sample 

TYPO 
Af7dyk Re.W/f ElW Units Ane/yfica/ 

Mdhod MDA 

QCBLANK 
QCBI-ANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBIANK 
QCBIANK 
QCBLANK 
QCSPIKEM 
QCSPIKEM 
QCSPIKEM 
QCSPIKEM 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 

1 l/21/99 
1 l/21/99 
1 l/21/99 
1 l/21/99 
1 l/21/99 
1 l/21/99 
11/21/99 
1 l/21/99 
11/21/99 
1 l/21/99 
1 l/21/99 
1 l/21/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 
04/01/99 

1 l/21/99 
11/21/99 
1 l/21/99 
1 l/21/99 
11/21/99 
11/21/99 
11/21/99 
11/21/99 
11/21/99 
1 l/21/99 
1 l/21/99 
1 l/21/99 
1 l/21/99 
11/21/99 
1 l/21/99 
1 l/21/99 
1 l/21/99 
1 l/21/99 
1 l/21/99 
1 l/21/99 

99G0020 
99G0020 

99G0020 

99GOO20 

99GOO20 
99G0020 
99G0020 
99GOO20 
99G0020 
99GOO20 

945.0 DRY BL K-40 0.42 
945.0 DRY BL cs-137 0.02 
945.0 DRY BL RA-226 0.05 
945.0 DRY BL AC-227 0.14 
945.0 DRY BL RA-228 0.06 
945.0 DRY BL TH-228 0.06 
945.0 DRY BL TH-232 0.06 
945.0 DRY BL TH-230 5.69 
945.0 DRY BL PA-231 0.73 
945.0 DRY BL U-235 0.03 
945.0 DRY BL U-238 0.71 
945.0 DRY BL AM-241 0.07 
832.0 DRY LCSF cs-137 69.53 
832.0 DRY LCSF AM-241 164.58 
832.0 DRY LCST cs-137 68.43 
832.0 DRY LCST AM-241 165.05 
150.0 DRY LCSF cs-137 385.60 
150.0 DRY LCSF AM-241 866.79 
150.0 DRY LCST cs-137 352.02 
150.0 DRY LCST AM-241 849.21 

0.00 PCVG 
0.00 PCllG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCllG 
0.00 PCllG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCVG 
2.19 PCVG 
8.34 PCIIG 
3.22 PCIIG 
8.25 PCllG 

13.38 PCIIG 
44.17 PCllG 
16.54 PCllG 
42.46 PCVG 

GAMMASPEC 0.42 
GAMMASPEC 0.02 
GAMMASPEC 0.05 
GAMMASPEC 0.14 
GAMMASPEC 0.06 
GAMMASPEC 0.06 
GAMMASPEC 0.06 
GAMMASPEC 5.69 
GAMMASPEC 0.73 
GAMMASPEC 0.03 
GAMMASPEC 0.71 
GAMMASPEC 0.07 
GAMMASPEC 0.98 
GAMMASPEC 3.50 
GAMMASPEC 0.98 
GAMMASPEC 3.50 
GAMMASPEC 5.06 
GAMMASPEC 16.00 
GAMMASPEC 5.06 
GAMMASPEC 16.00 



- 



FUSRAP Field Gamma Spectroscopy 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

128 
99GOO21 

RI 

MAWOOD 

Date Entered: 11123199 

c 
FUSRAP Radiological Reports 

Printed: 12/8/99 
Page 1 of 7 

Sample 
ID 

MISS072C 
MISS072C 
MISS072C 
MISS072C 
MISS072C 
MISS072C 
MISS072C 
MISS072C 
MISS072C 
MISS072C 
MISS072C 
MISS072C 
MISS072D 
MISS072D 
MISS072D 
MISS072D 
MISS072D 
MISS072D 
MISS072D 
MISS072D 
MISS072D 
MISS072D 
MISS072D 
MISS072D 

MISS072E 
MISS072E 
MISS072E 
MISS072E 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

09101199 
09/01/99 
09/01/99 
09/01/99 

Ode 
A!l.¶lyzed 

1 I/22/99 

SDG ID 

99G0021 

LAS/D Sample Vol. w/D 
TYP+ 

Ad@ Result EnOr unifs Alldyficd 
M&Cd MDA 

91.3 DRY REG K-40 17.59 
1 I/22/99 99G0021 
1 I/22/99 9900021 
1 I/22/99 99G0021 
1 I/22/99 99G0021 
1 I/22/99 99GOO21 
1 I/22/99 99G0021 
1 I/22/99 9960021 
1 l/22/99 99G0021 
1 I/22/99 99GOO21 
1 l/22/99 9900021 
1 l/22/99 9900021 
1 I/22/99 9900021 
1 I/22/99 99G0021 
1 I/22/99 9960021 
1 I/22/99 9960021 
1 I/22/99 99G0021 
1 I/22/99 9960021 
1 I/22/99 9900021 
1 I/22/99 99GO021 
1 I/22/99 99GO021 
1 I/22/99 9900021 
1 l/22/99 9900021 
1 I/22/99 9900021 

11122/99 9960021 
1 I/22/99 9900021 
11 I22199 9900021 
1 I/22/99 9900021 

91.3 DRY REG cs-137 0.40 

91.3 DRY REG RA-226 2.64 

91.3 DRY REG AC-227 3.11 

91.3 DRY REG RA-228 14.19 

91.3 DRY REG TH-228 14.19 

91.3 DRY REG TH-232 14.19 

91.3 DRY REG TH-230 83.40 

91.3 DRY REG PA-231 10.70 

91.3 DRY REG U-235 0.86 

91.3 DRY REG U-238 10.10 

91.3 DRY REG AM-241 1.23 

11.6 DRY REG K-40 22.16 

11.6 DRY REG cs-137 1.88 

11.6 DRY REG RA-226 3.96 

11.6 DRY REG AC-227 13.90 

11.6 DRY REG RA-228 29.08 

11.6 DRY REG TH-228 29.08 

11.6 DRY REG TH-232 29.08 

11.6 DRY REG TH-230 353.00 

11.6 DRY REG PA-231 48.70 

11.6 DRY REG U-235 1.97 

11.6 DRY REG U-238 44.10 

11.6 DRY REG AM-241 5.46 

32.3 DRY REG K-40 17.66 

32.3 DRY REG cs-I 37 1.10 

32.3 DRY REG RA-226 2.90 

32.3 DRY REG AC-227 7.97 

PCllG 
PCllG 
PCIIG 
PCIIG 
PCVG 
PCIIG 
PCVG 
PCIIG 

1.98 
0.00 
0.18 

0.00 

0.38 

0.38 

0.38 

0.00 

0.00 

0.11 

3.11 

0.00 

6.97 

0.00 

0.62 

0.00 

1.48 

1.48 

1.48 

0.00 

0.00 

0.00 

0.00 

0.00 

4.46 

0.00 

0.37 

0.00 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

PCVG 
PCVG 
PCVG 
PCVG 
PCVG 
PCIIG 
PCI/G 
PCIIG 
PCIIG 
PCVG 
PCIIG 
PCVG 
PCllG 
PCVG 
PCVG 
PCIIG 
PCIIG 
PCVG 
PCIIG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

4.46 

0.40 

0.53 

3.11 

0.98 

0.98 

0.98 

83.40 

10.70 

0.33 

$0.10 

1.23 

20.00 

1.88 

2.20 

13.90 

4.53 

4.53 

4.53 

353.00 

48.70 

1.97 

44.10 

5.46 

13.20 

1.10 

1.31 

7.97 



FUSRAP Field Gamma Spectroscopy 

Location: 

Site WBS: 128 
Work Order Number: 

Project Number: 
Fnvirnnmrntd Cat’ 

9960021 

RI 

FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 2 of 7 

MAYWOOD 

Date Entered: 11/23/99 -I 
SCUllpIe 

ID 

MISS072E 

Date 
COlleCted 

09/01/99 

Dale 
Adpd 

1 l/22/99 

SW@3 SDG ID LAB ID Vol. w/D 
TYP 

Afldfl.3 R8SUlt Error Units A~dfiCd 
MdhCd MDA 

9960021 32.3 DRY REG RA-228 42.97 1.11 PCllG GAMMASPEC 2.36 
MISS072E 
MISS072E 
MISS072E 
MISS072E 
MISS072E 
MISS072E 
MISS072E 
MISS072F 
MISS072F 
MISS072F 
MISS072F 
MISS072F 
MISS072F 
MISS072F 
MISS072F 
MISS072F 
MISS072F 
MISS072F 
MISS072F 
MISS0749 
MISS0749 
MISS074B 
MISS074B 
MISS0749 
MISS0749 
MISS0749 
MISS074B 

OQ/Ol/QQ 
09/01/99 
09/01/99 
OQ/Ol/QQ 
OQ/Ol/QQ 
OQ/Ol/QQ 
09/01/99 
09/01/99 
09/01/99 
09/O 1199 
OQ/Ol/QQ 
09/01/99 
OQ/Ol/QQ 
OQ/Ol/QQ 
09/01/99 
OQ/Ol/QQ 
09/01/99 
OQ/Ol/QQ 
09/01/99 
OQ/Ol/QQ 
09/01/99 
OQ/Ol/QQ 
OQ/Ol/QQ 
09/01/99 
09/01/99 
09/O 1199 
09/01/99 

1 l/22/99 
II/22199 
1 II22199 
1 II22199 
1 l/22/99 
1 I/22/99 
1 l/22/99 
1 I/22/99 
1 l/22/99 
1 l/22/99 
1 I/22/99 
1 l/22/99 
11122/99 
1 l/22/99 
1 l/22/99 
11 I22199 
11/22/99 
1 I/22/99 
1 I/22/99 
1 l/22/99 
1 l/22/99 
1 I/22/99 
11122/99 
1 l/22/99 
1 l/22/99 
1 l/22/99 
1 I/22/99 

99G0021 
99G0021 
QQG0021 
99G0021 
9900021 
9900021 
QQGOO21 
9900021 
9960021 
QQGOO21 
QQG0021 
QQG0021 
9900021 
9900021 
QQG0021 
99G0021 
QQGOO21 
QQGOO21 
QQG0021 
QQG0021 
QQG0021 
QQG0021 
99G0021 
QQGOO21 
9960021 

32.3 DRY REG TH-228 42.97 
32.3 DRY REG TH-232 42.97 
32.3 DRY REG TH-230 210.00 
32.3 DRY REG PA-231 28.10 
32.3 DRY REG U-235 1.40 
32.3 DRY REG U-238 26.30 
32.3 DRY REG AM-241 3.14 
30.2 DRY REG K-40 62.91 
30.2 DRY REG cs-137 2.45 
30.2 DRY REG RA-226 18.54 
30.2 DRY REG AC-227 18.00 
30.2 DRY REG RA-228 271.05 
30.2 DRY REG TH-228 271.05 
30.2 DRY REG TH-232 271.05 
30.2 DRY REG TH-230 526.00 
30.2 DRY REG PA-231 70.30 
30.2 DRY REG U-235 3.28 
30.2 DRY REG U-238 62.60 
30.2 DRY REG AM-241 7.74 
75.7 DRY REG K-40 15.81 
75.7 DRY REG cs-137 0.41 
75.7 DRY REG RA-226 3.57 
75.7 DRY REG AC-227 3.01 
75.7 DRY REG RA-228 10.66 
75.7 DRY REG TH-228 10.66 
75.7 DRY REG TH-232 10.66 
75.7 DRY REG TH-230 81 30 

1.11 PCVG 
1.11 PCllG 
0.00 PCI/G 
0.00 PCllG 
0.29 PCVG 
0.00 PCllG 
0.00 PCVG 
7.58 PCI/G 
0.00 PCI/G 
0.94 PCI/G 
0.00 PCVG 
4.58 PCIIG 
4.58 PCVG 
4.58 PCVG 
0.00 PCllG 
0.00 PCllG 
0.66 PCllG 

19.38 PCllG 
0.00 PCVG 
2.02 PCllG 
0.00 PCllG 
0.19 PCllG 
0.00 PCllG 
0.34 PCVG 
0.34 PCVG 
0.34 PCllG 
0.00 PCllG 

GAMMASPEC 2.36 
GAMMASPEC 2.36 
GAMMASPEC 210.00 
GAMMASPEC 28.10 
GAMMASPEC 0.91 
GAMMASPEC 26.30 
GAMMASPEC 3.14 
GAMMASPEC 19.40 
GAMMASPEC 2.45 
GAMMASPEC 3.31 
GAMMASPEC 18.00 
GAMMASPEC 4.09 
GAMMASPEC 4.09 
GAMMASPEC 4.09 
GAMMASPEC 526.00 
GAMMASPEC 70.30 
GAMMASPEC 2.09 
GAMMASPEC 62.60 
GAMMASPEC 7.74 
GAMMASPEC 4.63 
GAMMASPEC 0.41 
GAMMASPEC 0.55 
GAMMASPEC 3.01 
GAMMASPEC 0.90 
GAMMASPEC 0.90 
GAMMASPEC 0.90 
GAMMASPEC 81.30 



(I 
‘FUSRAP 

( 
Field Gamma Spectroscopy 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

128 
99GOD21 

RI 

MAYWOOD 

Date Entered: 11/23/99 

( 
FUSRAP Radiological Reports 

Printed: 12/E/99 
Page 3 of 7 

Sample 
ID 

MISS0746 
MISS074B 
MISS074B 
MISS0748 
MISS074C 
MISS074C 
MISS074C 
MISS074C 
MISS074C 
MISS074C 
MISS074C 
MISS074C 
MISS074C 
MISS074C 
MISS074C 
MISS074C 
MISS074D 
MISS074D 
MISS074D 
MISS074D 
MISS074D 
MISS074D 
MISS074D 
MISS074D 
MISS074D 
MISS074D 
MISS074D 
MISS074D 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

D&e 
Andpd 

1 I/22/99 

SDG ID LAB ID Vol. w/D .SWtp/e 
TYP+ 

Anel@ ReSUlf EnOr Units Adyticd 
M&Cd 

MDA 

99G0021 75.7 DRY REG PA-231 10.30 0.00 PCllG GAMMASPEC 10.30 
1 l/22/99 

11/22/99 

1 I/22/99 

11 I22199 

1 II22199 

1 I/22/99 

11 l22l99 

1 I/22/99 

1 I/22/99 

1 I/22/99 

1 I/22/99 

1 I/22/99 

1 l/22/99 

1 I/22/99 

1 I/22/99 

11 I22199 

1 I/22/99 

11 I22199 

1 I/22/99 

11 I22199 

11/22/99 

1 I/22/99 

1 I/22/99 

1 I/22/99 

1 II22199 

1 I/22/99 

1 II22199 

99G0021 

9960021 

9960021 

99G0021 

99GOO21 

99G0021 

99GOO21 

99G0021 

99G0021 

99GOO21 

99G0021 

99GOO21 

99G0021 

9980021 

99G0021 

99G0021 

99G0021 

99G0021 

99G0021 

99G0021 

99G0021 

75.7 DRY REG U-235 0.42 
75.7 DRY REG U-238 9.74 
75.7 DRY REG AM-241 1.19 
91.0 DRY REG K-40 17.12 
91.0 DRY REG cs-137 0.59 
91.0 DRY REG RA-226 3.71 
91.0 DRY REG AC-227 4.41 
91.0 DRY REG RA-228 41.26 
91.0 DRY REG TH-228 41.26 
91.0 DRY REG TH-232 41.26 
91.0 DRY REG TH-230 130.00 
91.0 DRY REG PA-231 16.20 
91.0 DRY REG U-235 1.05 
91.0 DRY REG U-238 15.60 
91.0 DRY REG AM-241 1.87 

4.8 DRY REG K-40 102.00 
4.8 DRY REG cs-137 7.69 
4.8 DRY REG RA-226 16.34 
4.8 DRY REG AC-227 54.00 
4.8 DRY REG RA-228 372.45 
4.8 DRY REG TH-228 372.45 
4.8 DRY REG TH-232 372.45 
4.8 DRY REG TH-230 1530.00 
4.8 DRY REG PA-231 208.00 
4.8 DRY REG U-235 8.79 
4.8 DRY REG U-238 185.00 
4.8 DRY REG AM-241 22.10 

0.12 PCllG 
0.00 PCI/G 
0.00 PCVG 
2.34 PCllG 
0.00 PCVG 
0.22 PCllG 
0.00 PCVG 
0.81 PCllG 
0.81 PCVG 
0.81 PCVG 
0.00 PCVG 
0.00 PCVG 
0.17 PCVG 
4.72 PCllG 
0.00 PCIIG 
0.00 PCI/G 
0.00 PCVG 
2.54 PCVG 
0.00 PCVG 
8.83 PCVG 
8.83 PCVG 
8.83 PCVG 
0.00 PCIIG 
0.00 PCllG 
1.98 PCllG 
0.00 PCVG 
0.00 PCllG 

GAMMASPEC 0.38 
GAMMASPEC 9.74 
GAMMASPEC 1.19 
GAMMASPEC 6.20 
GAMMASPEC 0.59 
GAMMASPEC 0.82 
GAMMASPEC 4.41 
GAMMASPEC 1.45 
GAMMASPEC 1.45 
GAMMASPEC 1.45 
GAMMASPEC 130.00 
GAMMASPEC 16.20’ 
GAMMASPEC 0.52 
GAMMASPEC 15.60 
GAMMASPEC 1.87 
GAMMASPEC 102.00 
GAMMASPEC 7.69 
GAMMASPEC 9.88 
GAMMASPEC 54.00 
GAMMASPEC 17.50 
GAMMASPEC 17.50 
GAMMASPEC 17.50 
GAMMASPEC 1530.00 
GAMMASPEC 208.00 
GAMMASPEC 6.16 
GAMMASPEC 185.00 
GAMMASPEC 22.10 



Field Gamma Spectroscopy 

Location: MAYWOOD 
I 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

128 
99G0021 

RI 

Date Entered: 11 t23/99 

Sample 
ID 

MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074E 
MISS074F 
MISS074F 
MISS074F 
MISS074F 

FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 4 of 7 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

Dal.9 
Analyzed 

1 I/22/99 
1 I/22/99 
1 l/22/99 
11122199 
1 I/22/99 
1 I/22/99 
1 I/22/99 
11122199 
1 l/22/99 
1 l/22/99 
1 I/22/99 
1 I/22/99 
11/22/99 
1 I/22/99 
1 l/22/99 
1 l/22/99 
1 l/22/99 
1 l/22/99 
11/22/99 
11/22/99 
1 l/22/99 
1 l/22/99 
1 I/22/99 
1 I/22/99 
1 l/22/99 
1 l/22/99 
1 l/22/99 
1 l/22/99 

SDG ID 

9900021 

LAB ID 

9960021 
9900021 
99G0021 
99G0021 
9960021 
99G0021 
9900021 
9900021 
9900021 
9960021 
9900021 

99G0021 
99G0021 

9900021 

99G0021 
99G0021 

Vol. w/D 
Sample 

TYP 
Andy& Result Error Units 

Analytica/ 
Method 

MDA 

7.2 DRY REG K-40 113.00 0.00 PCllG GAMMASPEC 113.00 

7.2 DRY REG cs-137 10.30 0.00 PCllG GAMMASPEC 10.30 

7.2 DRY REG RA-226 45.61 3.51 PCllG GAMMASPEC 14.10 

7.2 DRY REG AC-227 73.90 0.00 PCllG GAMMASPEC 73.90 
7.2 DRY REG RA-228 1256.70 20.96 PCI/G GAMMASPEC 16.30 
7.2 DRY REG TH-228 1256.70 20.96 PCI/G GAMMASPEC 16.30 

7.2 DRY REG TH-232 1256.70 20.96 PCVG GAMMASPEC 16.30 

7.2 DRY REG TH-230 2120.00 0.00 PCllG GAMMASPEC 2120.00 
7.2 DRY REG PA-231 293.00 0.00 PCllG GAMMASPEC 293.00 
7.2 DRY REG U-235 15.08 2.71 PCl/G GAMMASPEC 8.50 

7.2 DRY REG U-238 253.00 0.00 PCI/G GAMMASPEC 253.00 

7.2 DRY REG AM-241 34.60 10.44 PCllG GAMMASPEC 34.60 

7.2 DRY LREP K-40 120.00 0.00 PCllG GAMMASPEC 120.00 

7.2 DRY LREP cs-137 10.80 0.00 PCllG GAMMASPEC 10.80 
7.2 DRY LREP RA-226 44.74 3.43 PCllG GAMMASPEC 13.30 

7.2 DRY LREP AC-227 75.30 0.00 PCllG GAMMASPEC 75.30 

7.2 DRY LREP RA-228 1227.72 20.56 PCVG GAMMASPEC 17.30 

7.2 DRY LREP TH-228 1227.72 20.56 PCllG GAMMASPEC 17.30 

7.2 DRY LREP TH-232 1227.72 20.56 PCVG GAMMASPEC 17.30 

7.2 DRY LREP TH-230 2100.00 0.00 PCVG GAMMASPEC 2100.00 
7.2 DRY LREP PA-231 291 .oo 0.00 PCllG GAMMASPEC 291.00 
7.2 DRY LREP U-235 12.71 2.51 PCllG GAMMASPEC 7.92 
7.2 DRY LREP U-238 250.00 0.00 PCllG GAMMASPEC 250.00 

7.2 DRY LREP AM-24 1 31.20 0.00 PCllG GAMMASPEC 31.20 

38.1 DRY REG K-40 59.20 0.00 PCllG GAMMASPEC 59.20 
38 1 DRY REG cs-137 5.73 0 00 PCI/G GAMMASPEC 5.73 

38.1 DRY REG RA-226 95.72 2.34 PCllG GAMMASPEC 7 31 

38.1 DRY REG AC-227 41.30 0.00 PCllG GAMMASPEC 41.30 

Approved by: _ Date. 



FUSRAP Field Gamma Spectroscopy 

I Location: MAYWOOD 
I 

.%llple Date Deb SWllpl~ Analyfical 
ID COllecfSd AtJdyzed 

SDG ID LAB/O Vol. w/D 
TYP 

A/@+3 Result Enw Unifs Melhcd 
MDA 

GAMMASPEC 9.26 MISS074F 
MISS074F 
MISS074F 
MISS074F 
MISS074F 
MISS074F 
MlSS074F 
MISS074F 
MISS076B 
MISS076B 
MISS0768 
MISS0768 
MISS076B 
MISS076B 
MISS076B 
MISS076B 
MISS076B 
MISS076B 
MISS076B 
MISS076B 
MISS076C 
MISS076C 
MISS076C 
MISS076C 
MISS076C 
MISS076C 
MISS076C 
MISS076C 

09/01/99 
OQ/Ol/QQ 
OQ/Ol/QQ 
OQ/Ol/QQ 
OQ/Ol/QQ 
09/01/99 
OQ/Ol/QQ 
OQ/Ol/QQ 
09/01/99 
09/01/99 
OQ/Ol/QQ 
09/01/99 
09/01/99 
OQ/Ol/QQ 
OQ/Ol/QQ 
09/01/99 
OQ/Ol/QQ 
OQ/Ol/QQ 
OQ/Ol/QQ 
OQ/Ol/QQ 
OQ/Ol/QQ 
OQ/Ol/QQ 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
OQ/Ol/QQ 
09/01/99 

1 II22199 
1 l/22/99 
1 l/22/99 
1 l/22/99 
1 l/22/99 
11 I22199 
1 I/22/99 
1 l/22/99 
11 I22199 
1 l/22/99 
1 l/22/99 
1 I/22/99 
1 l/22/99 
1 I/22/99 
1 l/22/99 
1 l/22/99 
1 l/22/99 
1 l/22/99 
1 l/22/99 
11/22/99 
11 I22199 
11/22/99 
11/22/99 
1 l/22/99 
11/22/99 
11/22/99 
1 I/22/99 
1 l/22/99 

99G0021 
99G0021 
QQGOO21 
99GOO21 
99G0021 
99GOO21 
99G0021 
QQGOO21 
QQGOO21 
QQG0021 
9900021 
99GOO21 
99G0021 
9900021 
QQG0021 
99G0021 
99GOO21 
99G0021 

9900021 

99GOO21 
99G0021 
99G0021 

99GOO21 
99GOO21 
99G0021 

38.1 DRY 
38.1 DRY 
38.1 DRY 
38.1 DRY 
38.1 DRY 
38.1 DRY 
38.1 DRY 
38.1 DRY 
19.5 DRY 
19.5 DRY 
19.5 DRY 
19.5 DRY 
19.5 DRY 
19.5 DRY 
19.5 DRY 
19.5 DRY 
19.5 DRY 
19.5 DRY 
19.5 DRY 
19.5 DRY 

23.6 DRY 
23.6 DRY 
23.6 DRY 
23.6 DRY 
23.6 DRY 
23.6 DRY 
23.6 DRY 
23.6 DRY 

REG RA-228 1955.41 
REG TH-228 1955.41 
REG TH-232 1955.41 
REG TH-230 1170.00 
REG PA-231 163.00 
REG U-235 24.97 

REG U-238 414.68 

REG AM-241 17.10 

REG K-40 24.21 

REG CS-137 0.93 

REG RA-226 2.34 

REG AC-227 6.18 

REG RA-228 3.24 

REG TH-228 3.24 

REG TH-232 3.24 

REG TH-230 153.00 
REG PA-231 21.60 

REG U-235 0.87 

REG U-238 19.60 

REG AM-241 2.28 

REG K-40 13.75 

REG cs-137 0.73 

REG RA-226 1.80 

REG AC-227 5.06 

REG RA-228 2.96 
REG TH-228 2.96 
REG TH-232 2.96 
REG TH-230 138.00 

29.44 PCVG 
29.44 PCVG 
29.44 PCVG 

0.00 PCVG 
0.00 PCVG 
1.06 PCVG 

32.65 PCllG 
0.00 PCVG 
4.98 PCVG 
0.00 PCVG 
0.31 PCI/G 
0.00 PCI/G 
0.00 PCllG 
0.00 PCI/G 
0.00 PWG 
0.00 PCllG 
0.00 PCVG 
0.25 PCllG 
0.00 PCI/G 
0.00 PCVG 
4.39 PCVG 
0.00 PCllG 
0.30 PCllG 
0.00 PCVG 
0.46 PCVG 
0.46 PCllG 
0.46 PCVG 
0.00 PWG 

GAMMASPEC 9.26 
GAMMASPEC 9.26 
GAMMASPEC 1170.00 

GAMMASPEC 163.00. 

GAMMASPEC 3.95 

GAMMASPEC 139.00 

GAMMASPEC 17.10 

GAMMASPEC s 12.60 

GAMMASPEC 0.93 

GAMMASPEC 1.07 

GAMMASPEC 6.18 

GAMMASPEC 3.24 

GAMMASPEC 3.24 

GAMMASPEC 3.24 

GAMMASPEC 153.00 

GAMMASPEC 21.60 

GAMMASPEC 0.87 

GAMMASPEC 19.60 

GAMMASPEC 2.28 

GAMMASPEC 13.10 

GAMMASPEC 0.73 

GAMMASPEC 1.06 

GAMMASPEC 5.06 

GAMMASPEC 1.41 

GAMMASPEC 1.41 

GAMMASPEC 1.41 

GAMMASPEC 138.00 

FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 5 of 7 

Approved by: Date: 



FUSRAP Field Gamma Spectroscopy FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 6 of 7 

Location: 

Site WBS: 

Work Order Number: 

Project Number: 
Environmental Cat: 

126 

9900021 

RI 

MAYWOOD 

Date Entered: 1 l/23/99 

Sample 
ID 

MISS076C 
MISS076C 
MISS076C 
MISS076C 
MISS076D 
MISS076D 
MISS076D 
MISS076D 
MISS076D 
MISS076D 
MISS076D 
MISS076D 
MISS076D 
MISS076D 
MISS076D 
MISS076D 
MISS076E 
MISS076E 
MISS076E 
MISS076E 
MISS076E 
MISS076E 
MISS076E 
MISS076E 
MISS076E 
MISS076E 
MISS076E 
MISS076E 

09/01/99 
OQ/Ol/QQ 
09/01/99 
09/01/99 
09/01/99 
OQ/Ol/QQ 
OQ/Ol/QQ 
09/01/99 
09/01/99 
OQ/Ol/QQ 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
OQ/Ol/QQ 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
OQ/Ol/QQ 

D&e 
Analyzed 

1 l/22/99 
1 l/22/99 
1 l/22/99 
11122/99 
11 I22199 
1 l/22/99 

SDG ID LAS ID Vol. w/D 
SSfilpf.9 

TYP 
AflC4yte Result ErrOr Units 

Atldyticd 
Method 

MDA 

QQGOO21 23.6 DRY REG PA-231 17.20 

11/22/99 
1 l/22/99 
1 l/22/99 
1 l/22/99 
'l/22/99 
1 l/22/99 
11122/99 
1 II22199 
1 l/22/99 
1 l/22/99 
1 l/23/99 
1 l/23/99 
1 I/23/99 
'l/23/99 
11/23/99 
1 l/23/99 
1 l/23/99 
1 I/23/99 
1 l/23/99 
1 l/23/99 
1 l/23/99 
11123/99 

9900021 23.6 DRY 
9960021 23.6 DRY 
9960021 23.6 DRY 
QQGOO21 8.0 DRY 
QQGOO21 8.0 DRY 
99G0021 8.0 DRY 
QQG0021 8.0 DRY 
9960021 8.0 DRY 
QQGOO21 8.0 DRY 
QQG0021 8.0 DRY 
99G0021 8.0 DRY 
9960021 8.0 DRY 
9900021 8.0 DRY 
9960021 8.0 DRY 
QQG0021 8.0 DRY 
9960021 24.6 DRY 
9960021 24.6 DRY 
QQG0021 24.6 DRY 
9900021 24.6 DRY 
99G0021 24.6 DRY 
QQGOO21 24.6 DRY 
QQG0021 24.6 DRY 
9900021 24.6 DRY 
9960021 24.6 DRY 
QQGOO21 24.6 DRY 
9900021 24.6 DRY 
99G0021 24.6 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

U-235 0.68 

U-238 18.00 

AM-241 1.93 

K-40 27.70 

cs-137 2.18 

RA-226 3.70 

AC-227 13.60 

RA-228 6.85 

TH-228 6.85 

TH-232 6.85 

TH-230 351.00 

PA-231 48.50 

U-235 2.01 

U-238 45.20 

AM-241 5.32 

K-40 18.02 

cs-137 0.66 

RA-226 1.31 

AC-227 5.35 

RA-228 3.79 

TH-228 3.79 

TH-232 3.79 

TH-230 131.00 

PA-231 18.30 

U-235 0.68 

U-238 15.80 

AM-241 1.86 

0.00 PCI/G 
0.21 PCVG 
0.00 PCVG 
0.00 PCllG 
7.47 PCllG 
0.00 PCVG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCVG 
0.00 PCVG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCllG 
0.59 PCIIG 
0.00 PCllG 
0.00 PCVG 
3.98 PCVG 
0.00 PCVG 
0.00 PCllG 
0.00 PCllG 
0.43 PCIIG 
0.43 PCllG 
0.43 PCIIG 
0.00 PCIIG 
0.00 PCllG 
0.00 PCllG 
0.00 PCVG 
0.00 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

17.20 

0.68 

18.00 

1.93 

27.70 

2.18 

3.70 

13.60 

6.85 

6.85 

6.85 

351.00 

48.50 

2.01 

45.20 

5.32 

10.40 

0.66 

1.31 

5.35 

1.83 

1.83 

1.83 

13100 

18.30 

0.68 

15.80 

1.86 



FUSRAP 

i \ 
Field Gamma Spectroscopy 

! 
FUSRAP Radiological Reports 

Printed: 12;8/99 
Page 7 of 7 

.%llp/e Date 
ID co//e&d 

MISS076F 09/01/99 
MISS076F 
MISS076F 
MISS076F 
MISS076F 
MISS076F 
MISS076F 
MISS076F 
MISS076F 
MISS076F 
MISS076F 
MISS076F 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09101199 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
1 I/23/99 
11 I23199 
11/23/99 
1 l/23/99 
1 l/23/99 
1 I/23/99 
11/23/99 
1 I/23/99 
1 l/23/99 
1 I/23/99 
1 I/23/99 
1 I/23/99 
04/01/99 

04/01/99 

04/01/99 

04/01/99 

SDG ID LA.3 ID Vol. w/D Sample 
TYP 

A!@+3 ReSU/f ET-21 Units Anslyticel 
M&Cd 

MDA 

99G0021 22.4 DRY REG K-40 20.51 

1 I/23/99 99GOO21 
1 I/23/99 99GOO21 
1 I/23/99 99G0021 
1 I/23/99 99GOO21 
1 l/23/99 99GOO21 
1 l/23/99 99GOO21 
1 l/23/99 99GOO21 
1 l/23/99 99G0021 
1 l/23/99 99G0021 
1 l/23/99 99G0021 
1 l/23/99 99G0021 
1 l/23/99 99G0021 
11 I23199 99G0021 
11/23/99 9900021 
1 l/23/99 99G0021 
1 I/23/99 99G0021 
1 l/23/99 9960021 
1 l/23/99 9900021 
1 l/23/99 9900021 
1 I/23/99 9960021 
1 I/23/99 9960021 
1 l/23/99 9900021 
1 I/23/99 99G0021 
1 I/23/99 9900021 
1 I/23/99 99G0021 
1 l/23/99 99GOO21 
1 I/23/99 9960021 

22.4 DRY REG cs-137 1.14 

22.4 DRY REG RA-226 3.01 

22.4 DRY REG AC-227 8.30 

22.4 DRY REG RA-228 22.03 

22.4 DRY REG TH-228 22.03 

22.4 DRY REG TH-232 22.03 

22.4 DRY REG TH-230 204.00 

22.4 DRY REG PA-231 29.50 

22.4 DRY REG U-235 1.03 

22.4 DRY REG U-238 27.40 

22.4 DRY REG AM-241 3.25 

945.0 DRY BL K-40 0.40 

945.0 DRY BL cs-137 0.03 

945.0 DRY BL RA-226 0.05 

945.0 DRY BL AC-227 0.15 

945.0 DRY BL RA-228 0.06 

945.0 DRY BL TH-228 0.06 

945.0 DRY BL TH-232 0.06 

945.0 DRY BL TH-230 5.99 

945.0 DRY BL PA-231 0.70 

945.0 DRY BL U-235 0.03 

945.0 DRY BL U-238 0.71 

945.0 DRY BL AM-241 0.07 

150.0 DRY LCSF CS-137 382.03 

150.0 DRY LCSF AM-241 861.20 

150.0 DRY LCST CS-137 352.02 

150.0 DRY LCST AM-241 849.21 

4.31 PCIIG 
0.00 PCI/G 
0.39 PCllG 
0.00 PCI/G 
0.95 PCVG 
0.95 PCVG 
0.95 PCI/G 
0.00 PCI/G 
0.00 PCVG 
0.30 PCI/G 
8.48 PCVG 
0.00 PCVG 
0.00 PWG 
0.00 PCVG 
0.00 PCVG 
0.00 PCI/G 
0.00 PCI/G 
0.00 PCI/G 
0.00 PCI/G 
0.00 PCVG 
0.00 PCllG 
0.01 PCllG 
0.00 PCI/G 
0.00 PCVG 

13.27 PCI/G 
43.73 PCllG 
16.54 PCVG 

42.46 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

11.00 
1.14 

1.46 

8.30 

2.62 

2.62 

2.62 

204.00 

29.50 

0.94 

27.40 

3.25 

0.40 

0.03 

0.05 

0.15 

0.06 

0.06 

0.06 

5.99 

OS70 

0.03 

0.71 

0.07 

5.16 

15.80 

5.16 

15.80 

Approved by: Date: 
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Sample 
ID 

SD0 ID LAB ID vol. w/D 
Sample 

TYP 
An&J& Red/ EnOr Units Ana/yf/ca/ 

M&Od 
MDA 

MISS071B 
MISS071B 
MISS071B 
MISS071B 
MISS071B 
MISS071B 
MISS071B 
MISS071B 
MISS0718 
MISS071B 
MISS071 B 
MISS071B 
MISS072A 
MISS072A 
MISS072A 
MISS072A 
MISS072A 
MISS072A 
MISS072A 
MISS072A 
MISS072A 
MISS072A 
MISS072A 
MISS072A 
MISS077B 
MISS077B 
MISS077B 
MISS077B 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

1 I/24/99 
1 I/24/99 
1 I/24/99 
1 I/24/99 
1 I/24/99 
1 I/24/99 
1 I/24/99 
1 l/24/99 
1 l/24/99 
1 l/24/99 
1 I/24/99 
1 I/24/99 
1 I/26/99 
11/26/99 
1 I/26/99 
1 l/26/99 
1 I/26/99 
1 l/26/99 
1 l/26/99 
1 I/26/99 
11126199 
II/26199 
1 l/26/99 
11/26/99 
1 II23199 
1 I/23/99 
1 l/23/99 
1 I/23/99 

99G0022 85.0 DRY 
85.0 DRY 

99G0022 85.0 DRY 
99GOO22 85.0 DRY 
99G0022 85.0 DRY 
99GOO22 85.0 DRY 
9960022 85.0 DRY 
99GOO22 85.0 DRY 
99G0022 85.0 DRY 
99GOO22 85.0 DRY 
99GOO22 85.0 DRY 
9960022 85.0 DRY 
99GOO22 75.8 DRY 
99GOO22 75.8 DRY 
99GOO22 75.8 DRY 
99GOO22 75.8 DRY 
99GOO22 75.8 DRY 
99GOO22 75.8 DRY 
9960022 75.8 DRY 
9960022 75.8 DRY 
99G0022 75.8 DRY 
99G0022 75.8 DRY 
99G0022 75.8 DRY 
99G0022 75.8 DRY 
9900022 45.8 DRY 
99G0022 45.8 DRY 
99GOO22 45.8 DRY 
99G0022 45.8 DRY 

REG K-40 25.15 
REG CS-137 0.45 
REG RA-226 3.13 
REG AC-227 3.53 
REG RA-228 18.28 
REG TH-228 18.28 
REG TH-232 18.28 
REG TH-230 93.40 
REG PA-231 12.00 
REG U-235 0.38 
REG U-238 11.30 
REG AM-241 1.33 
REG K-40 29.59 
REG cs-137 0.35 
REG RA-226 2.72 
REG AC-227 2.72 
REG RA-228 6.91 
REG TH-228 6.91 
REG TH-232 6.91 
REG TH-230 67.30 
REG PA-231 8.79 
REG U-235 0.66 
REG U-238 10.25 
REG AM-241 1.04 
REG K-40 22.54 
REG CS-137 0.52 
REG RA-226 3.57 
REG AC-227 4.43 

2.36 PCllG GAMMASPEC 4.70 
0.00 PCIIG GAMMASPEC 0.45 
0.17 PCIIG GAMMASPEC 0.58 
0.00 PCIIG GAMMASPEC 3.53 
0.46 PCVG GAMMASPEC 1.01 
0.46 PCIIG GAMMASPEC 1.01 
0.46 PCIIG GAMMASPEC 1.01 
0.00 PCllG GAMMASPEC 93.40 
0.00 PCllG GAMMASPEC 12.00 
0.12 PCI/G GAMMASPEC 0.38 
3.38 PCllG GAMMASPEC 11.30 
0.00 PCVG GAMMASPEC 1.33 
2.37 PCllG GAMMASPEC 2.80 
0.00 PCI/G GAMMASPEC 0.35 
0.16 PCVG GAMMASPEC 0.49 
0.00 PCIIG GAMMASPEC 2.72 
0.27 PCI/G GAMMASPEC 0.82 
0.27 PCllG GAMMASPEC 0.82 
0.27 PCIIG GAMMASPEC 0.82 
0.00 PCIIG GAMMASPEC 67.30 
0.00 PCIIG GAMMASPEC 8.79 
0.10 PCVG GAMMASPEC 0.32 
2.60 PCIIG GAMMASPEC 8.06 
0.00 PCllG GAMMASPEC 1.04 
2.71 PCVG GAMMASPEC 4.94 
0.00 PCllG GAMMASPEC 0.52 
0.25 PCIIG GAMMASPEC 0.82 
0.00 PCllG GAMMASPEC 4.43 



FUSRAP Field Gamma Spectroscopy 

Location: 

Site WBS: 128 

MAYWOOD 

Date Entered: 11/29/99 

I Work Order Number: 99G0022 
Project Number: I I 

Environmental Cat: RI I I 

FUSRAP Radiological Reports 
Printed: 12/8/99 

Page 2 of 7 

.%mp/e 
ID 

MISS0778 
MISS077B 
MISS0776 
MISS077B 
MISS077B 
MISS077B 
MISS077B 
MISS0778 
MISS077C 
MISS077C 
MISS077C 
MISS077C 
MISS077C 
MISS077C 
MISS077C 
MISS077C 
MISS077C 
MISS077C 
MISS077C 
MISS077C 
MISS077D 
MISS077D 
MISS077D 
MISS077D 
MISS077D 
MISS077D 
MISS077D 
MISS077D 

09/01/99 
09101199 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/o 1199 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

11123/99 
1 I/23/99 
1 l/23/99 
11/23/99 

1 l/23/99 

1 l/23/99 

1 I/23/99 

1 l/23/99 

1 l/23/99 

1 l/23/99 

1 l/23/99 

1 l/23/99 

1 I/23/99 

1 I/23/99 

11/23/99 

1 l/23/99 

1 I/23/99 

11123/99 

11/23/99 

11/23/99 

1 l/23/99 

1 l/23/99 

1 l/23/99 

SDG ID 

99G0022 
99G0022 
99GOO22 

9900022 

99G0022 

9960022 

9900022 

99G0022 

9900022 

LAB ID Sample Analytical Vol. w/D 
TYP 

Alldyfe RC?SUll Error units 
Melhod 

MDA 

0.39 PCVG GAMMASPEC 1.30 

99G0022 
99G0022 
99G0022 

99G0022 
99G0022 

1 I/23/99 
I/23/99 
I/23/99 
1123199 
1123199 

99GOO22 
99G0022 
9900022 
99G0022 
9900022 

99G0022 
99GOO22 
99G0022 

45.8 DRY 
45.8 DRY 
45.8 DRY 
45.8 DRY 
45.8 DRY 
45.8 DRY 
45.8 DRY 
45.8 DRY 
37.5 DRY 
37.5 DRY 
37.5 DRY 
37.5 DRY 
37.5 DRY 
37.5 DRY 
37.5 DRY 
37.5 DRY 
37.5 DRY 
37.5 DRY 
37.5 DRY 
37.5 DRY 

8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 

7.81 

7.81 

7.81 

104.00 

12.80 

0.76 

13.00 

1.59 

31.08 

1.21 

6.35 

9.13 

75.64 

75.64 

75.64 

270.00 

33.90 

1.12 

31.20 

3.78 

50.80 

4.91 

11.89 

34.50 

239.54 

239.54 

239.54 

940.00 

0.39 PCVG GAMMASPEC 1.30 

0.39 PCI/G GAMMASPEC 1.30 

0.00 PCVG GAMMASPEC 104.00 

0.00 PCVG GAMMASPEC 12.80 

0.15 PCllG GAMMASPEC 0.44 

3.81 PCIIG GAMMASPEC 13.00 

0.00 PCI/G GAMMASPEC 1.59 

4.53 PCIIG GAMMASPEC 11.60 

0.00 PCllG GAMMASPEC 1.21 

0.46 PCVG GAMMASPEC 1.65 

0.00 PCllG GAMMASPEC 9.13 

1.47 PCIIG GAMMASPEC 2.31 

1.47 PCllG GAMMASPEC 2.31 

1.47 PCVG GAMMASPEC 2.31 

0.00 PCI/G GAMMASPEC 270.00 

0.00 PCVG GAMMASPEC 33.90 

0.34 PCVG GAMMASPEC 1.12 

9.60 PCI/G GAMMASPEC 31.20 

0.00 PCllG GAMMASPEC 3.78 

16.07 PCllG GAMMASPEC 50.80 

0.00 PCllG GAMMASPEC 4.91 

1.72 PCllG GAMMASPEC 6.64 

0.00 PCllG GAMMASPEC 34.50 

5.58 PCllG GAMMASPEC 11.70 

5.58 PCVG GAMMASPEC 11.70 

5.58 PCIIG GAMMASPEC 11.70 

0.00 PCVG GAMMASPEC 940.00 
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FUSRAP Field Gamma Spectroscopy 

( 
FUSRAP Radiological Reports 
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Sample l%te 
ID CO/k&d 

MISS077D 09/01/99 

Date 
Alldp&d 

11/23/99 

SDG ID LAB ID Vol. w/D .%ll@~ 
TYP 

A&+? RhWil Error Unifs 
A@+iCd 

MdhOd 
MDA 

99G0022 8.0 DRY REG 
MISS077D 
MISS077D 
MISS077D 
MISS077E 
MISS077E 
MISS077E 
MISS077E 
MISS077E 
MISS077E 
MISS077E 
MISS077E 
MISS077E 
MISS077E 
MISS077E 
MISS077E 
MISS077F 
MISS077F 
MISS077F 
MISS077F 
MISS077F 
MISS077F 
MISS077F 
lytISS077F 
MISS077F 
MISS077F 
MISS077F 
MISS077F 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

11/23/99 
1 I/23/99 
1 l/23/99 
1 I/23/99 
1 l/23/99 
1 l/23/99 
1 l/23/99 
1 l/23/99 
11 I23199 
1 l/23/99 
1 I/23/99 
1 I/23/99 
1 I/23/99 
1 l/23/99 
1 I/23/99 
1 l/23/99 
1 I/23/99 
1 l/23/99 
11 I23199 
11 I23199 
1 I/23/99 
11 I23199 
11 I23199 
1 l/23/99 
1 I/23/99 
1 l/23/99 
1 I/23/99 

99G0022 

9900022 
99G0022 

99GOO22 
9960022 

9900022 

99G0022 
9960022 
99G0022 

99GOO22 
99G0022 

99GOO22 

8.0 DRY REG 
8.0 DRY REG 
8.0 DRY REG 

11.4 DRY REG 
11.4 DRY REG 
11.4 DRY REG 
11.4 DRY REG 
11.4 DRY REG 
11.4 DRY REG 
11.4 DRY REG 
11.4 DRY REG 
11.4 DRY REG 
11.4 DRY REG 
11.4 DRY REG 
11.4 DRY REG 
33.4 DRY REG 
33.4 DRY REG 
33.4 DRY REG 
33.4 DRY REG 
33.4 DRY REG 
33.4 DRY REG 
33.4 DRY REG 
33.4 DRY REG 
33.4 DRY REG 
33.4 DRY REG 
33.4 DRY REG 
33.4 DRY REG 

PA-231 126.00 
U-235 3.57 
u-238 112.00 

AM-241 14.00 
K-40 112.11 

cs-137 6.89 
RA-226 43.95 
AC-227 48.10 
RA-228 791.42 
TH-228 791.42 
TH-232 791.42 
TH-230 1380.00 
PA-231 186.00 
U-235 10.30 
u-238 164.00 

AM-241 20.40 
K-40 124.92 

cs-137 4.63 
RA-226 47.97 
AC-227 32.90 
RA-228 1105.79 
TH-228 1105.79 
TH-232 1105.79 
TH-230 938.00 
PA-231 129.00 
U-235 14.98 
U-238 211.67 

AM-241 13.80 

0.00 PCVG 
1.11 PCVG 
0.00 PCVG 
0.00 PCVG 

17.32 PCllG 
0.00 PCVG 
2.53 PCllG 
0.00 PCVG 

13.21 PCI/G 
13.21 PCVG 
13.21 PCI/G 

0.00 PCVG 
0.00 PCI/G 
1.63 PCllG 
0.00 PCVG 
0.00 PCVG 

13.45 PCVG 
0.00 PCVG 
1.78 PCVG 
0.00 PCVG 

16.91 PCVG 
16.91 PCVG 
16.91 PCllG 
0.00 PCI/G 
0.00 PCVG 
1.28 PCllG 

35.39 PCllG 
0.00 PCVG 

GAMMASPEC 
~AMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

126.00 
3.57 

112.00 
14.00 
47.20 

6.89 
a.69 

48.10 
il.80 
ii.80 
11.80 

1380.00 
186.00 

5.07 
164.00 

20.40 
37.40 

4.63 
6.04 

32.90 
7..16 
7.16 
7.16 

938.00 
129.00 

3.76 
111.00 

13.80 



FUSRAP Field Gamma Spectroscopy 

Location: 

Site WBS: 

Work Order Number: 
Project Number: 

Environmental Cat: 

Sample 
ID 

MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS0780 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078D 
MISS078E 
MlSS078E 
MISS078E 
MISS078E 

126 
99GOO22 

RI 

Date 
CoNected 

FUSRAP Radiological Reports 
Printed: 12/8/99 
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09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

MAYWOOD 

Date Entered: 11 I29199 

Date StVllpb Analyfic.4 
AdjWd 

SDG ID LABID Vol. w/D 
TYP 

A!7&4¶ R.SSU/f EWW Units 
Mefhcd 

MDA 

9960022 2.7 DRY LREP K-40 125.00 GAMMASPEC 125.00 11/23/99 
1 I/23/99 
1 I/23/99 
1 I/23/99 
11/23/99 
1 I/23/99 
1 I/23/99 
1 I/23/99 
1 l/23/99 
1 I/23/99 
1 l/23/99 
1 l/23/99 
1 I/23/99 
1 I/23/99 
1 I/23/99 
1 l/23/99 
1 l/23/99 
1 I/23/99 
1 l/23/99 
1 l/23/99 
1 I/23/99 
1 l/23/99 
1 l/23/99 
11/23/99 
1 l/23/99 
1 l/23/99 
1 I/23/99 
1 I/23/99 

99G0022 
9960022 

9900022 
9900022 
99G0022 
99G0022 
99G0022 
9960022 
99G0022 
99G0022 

99G0022 
9900022 
99G0022 
99G0022 

99G0022 
9900022 
99G0022 

99GOO22 
9900022 
99G0022 
9960022 
9960022 
9960022 

2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
2.7 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 

LREP CS-137 9.21 
LREP RA-228 16.80 

LREP AC-227 73.50 

LREP RA-228 267.70 
LREP TH-228 267.70 
LREP TH-232 267.70 
LREP TH-230 1840.00 
LREP PA-231 255.00 
LREP U-235 8.50 

LREP U-238 234.00 

LREP AM-241 27.00 

REG K-40 92.80 
REG cs-137 9.16 

REG RA-226 16.10 

REG AC-227 68.10 

REG RA-228 268.35 
REG TH-228 268.35 
REG TH-232 268.35 
REG TH-230 1780.00 
REG PA-231 257.00 
REG U-235 8.29 
REG U-238 228.00 

REG AM-241 27.90 
REG K-40 49.40 
REG CS-137 3.09 

REG RA-226 4.71 

REG AC-227 24.50 

0.00 PCVG 
0.00 PCllG 
0.00 PCVG 
0 00 PCllG 
8.74 PCIIG 
8.74 PCVG 
8.74 PCVG 
0.00 PCI/G 
0.00 PCllG 
2.53 PCI/G 

68.88 PCllG 
0.00 PCI/G 

29.54 PCVG 
0.00 PCI/G 
0.00 PCllG 
0.00 PCVG 
8.91 PCllG 
8.91 PCIIG 
8.91 PCllG 
0.00 PCVG 
0.00 PCVG 
2.59 PCllG 
0.00 PCllG 
0.00 PCI/G 
0.00 PCI/G 
0.00 PCI/G 

1.06 PCI/G 
0.00 PCVG 

GAMMASPEC 9.21 
GAMMASPEC 16.60 

GAMMASPEC 73.50 

GAMMASPEC 21.60 

GAMMASPEC 21.60 

GAMMASPEC 21.60 

GAMMASPEC 1840.00 
GAMMASPEC 255.00 

GAMMASPEC 8.50 

GAMMASPEC 234.00 

GAMMASPEC 27.00 

GAMMASPEC 92.80 
GAMMASPEC 9.16 
GAMMASPEC 16.10 

GAMMASPEC 68.10 

GAMMASPEC 24.90 
GAMMASPEC 24.90 
GAMMASPEC 24.90 
GAMMASPEC 1780.00 
GAMMASPEC 257.00 

GAMMASPEC 8.29 
GAMMASPEC 228.00 

GAMMASPEC 27.90 
GAMMASPEC 49.40 
GAMMASPEC 3.09 
GAMMASPEC 3.99 
GAMMASPEC 24.50 

Approved by: Date: 
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sample 
ID 

MISS078E 
MISS078E 
MISS078E 
MISS078E 
MISS078E 
MISS078E 
MISS078E 
MISS078E 
MISS078F 
MISS078F 
MISS078F 
MISS078F 
MISS078F 
MISS078F 
MISS078F 
MISS078F 
MISS078F 
MISS078F 
MISS078F 
MISS078F 
MISS079B 
MISS079B 
MISS079B 
MISS079B 
MISS0798 
MISS079B 
MISS079B 
MISS079B 

D& 
COllected 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09101199 
09101199 

1 I/23/99 
1 I/23/99 
1 I/23/99 
1 l/23/99 
1 l/23/99 
1 I/23/99 
1 l/23/99 
11123199 
1 l/23/99 
1 I/23/99 
1 I/23/99 
1 I/23/99 
1 I/23/99 
1 I/23/99 
1 I/23/99 
1 I/23/99 
1 l/23/99 
1 I/23/99 
1 I/23/99 
1 I/23/99 
1 l/23/99 
1 I/23/99 
1 l/23/99 
1 l/23/99 
1 I/23/99 
1 l/23/99 
11123/99 
1 I/23/99 

SDG ID LAB/D Vol. w/Q Sample 
TYP 

A/@% Rt?SUH Error &ifs Afkdyficd 
M&Cd 

MDA 

REG RA-228 86.57 2.81 PCVG GAMMASPEC 7.67 

9960022 
9960022 

9900022 
99GOO22 
9980022 
9960022 
9900022 
99GOO22 
99G0022 
99GOO22 
99G0022 
99GOO22 
99G0022 
99G0022 
9960022 
99G0022 
99GOO22 
99GOO22 
99G0022 
9960022 
99G0022 
99G0022 

99GOO22 
9960022 

8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 
8.0 DRY 

41.5 DRY 
41.5 DRY 
41.5 DRY 
41.5 DRY 
41.5 DRY 
41.5 DRY 
41.5 DRY 
41.5 DRY 
41.5 DRY 
41.5 DRY 
41.5 DRY 
41.5 DRY 

2.5 DRY 
2.5 DRY 
2.5 DRY 
2.5 DRY 
2.5 DRY 
2.5 DRY 
2.5 DRY 
2.5 DRY 

REG TH-228 86.57 2.81 PCVG 
REG TH-232 86.57 2.81 PCIIG 
REG TH-230 637.00 0.00 PCIIG 
REG PA-231 87.30 0.00 PCIIG 
REG U-235 2.71 0.83 PCIIG 
REG U-238 79.40 24.03 PCllG 
REG AM-241 9.09 0.00 PCVG 
REG K-40 28.86 5.66 PCIIG 
REG CS-137 2.00 0.00 PCIIG 
REG RA-226 9.43 0.65 PCIIG 
REG AC-227 14.00 0.00 PCIIG 
REG RA-228 239.27 3.95 PCIIG 
REG TH-228 239.27 3.95 PCIIG 
REG TH-232 239.27 3.95 PCI/G 
REG TH-230 410.00 0.00 PCIIG 
REG PA-231 55.20 0.00 PCIIG 
REG U-235 4.00 0.54 PCIIG 
REG U-238 105.68 15.82 PCIIG 
REG AM-241 6.06 0.00 PCVG 
REG K-40 97.70 27.75 PCIIG 
REG cs-137 6.85 0.00 PCIIG 
REG RA-226 11.30 0.00 PCIIG 
REG AC-227 36.80 0.00 PCIIG 
REG RA-228 22.20 0.00 PCVG 
REG TH-228 22.20 0.00 PCIIG 
REG TH-232 22.20 0.00 PCIIG 
REG TH-230 1020.00 0.00 PCIIG 

GAMMASPEC 7.67 

GAMMASPEC 7.67 

GAMMASPEC 637.00 

GAMMASPEC 87.30 

GAMMASPEC 2.71 

GAMMASPEC 79.40 

GAMMASPEC 9.09 

GAMMASPEC 16.80 

GAMMASPEC 2.00 

GAMMASPEC 2.51 

GAMMASPEC 14.00 

GAMMASPEC 3.03 

GAMMASPEC 3.p3 

GAMMASPEC 3.03 

GAMMASPEC 410.00 

GAMMASPEC 55.20 

GAMMASPEC 1.65 

GAMMASPEC 48.40 

GAMMASPEC 6.06 

GAMMASPEC 97.70 

GAMMASPEC 6.85 

GAMMASPEC 11.30 

GAMMASPEC 36.80 

GAMMASPEC 22.20 

GAMMASPEC 22.20 

GAMMASPEC 22.20 

GAMMASPEC 1020.00 



FUSRAP Field Gamma Spectroscopy 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

128 
9960022 

RI 

MAYWQQD 

Date Entered: 11/29/99 

FUSRAP Radiological Reports 
Printed- 12/E/99 

Page 6 of 7 

.S~~pl~ Oak Ode 
ID COkCfed Afldyzw’ 

MISS0796 09/01/99 1 l/23/99 
MISS079B 09/01/99 1 l/23/99 
MISS079B 09/01/99 1 II23199 
MISS0796 09/01/99 1 I/23/99 
MISS079C 09/01/99 1 I/23/99 
MISS079C 09/01/99 1 I/23/99 
MISS079C 09/01/99 1 I/23/99 
MISS079C 09/01/99 1 l/23/99 
MISS079C 09/01/99 1 l/23/99 
MISS079C 09/01/99 1 I/23/99 
MISS079C 09/01/99 1 I/23/99 
MISS079C 09/01/99 11123/99 
MISS079C 09/01/99 1 I/23/99 
MISS079C 09/01/99 1 I/23/99 
MISS079C 09/01/99 1 l/23/99 
MISS079C 09/01/99 1 I/23/99 
MISS079D 09/01/99 11124l99 
MISS079D 09/01/99 1 l/24/99 
MISS079D 09/01/99 1 I/24/99 
MISS079D 09/01/99 1 I/24/99 
MISS079D 09/01/99 1 I/24/99 
MISS079D 09/01/99 lll24/99 
MISS079D 09/01/99 1 I/24/99 
MISS079D 09/01/99 11124/99 
tilSS079D 09/01/99 1 l/24/99 
MISS079D 09/01/99 1 l/24/99 
MISS079D 09/o 1199 1 l/24/99 
MISS079D 09/01/99 1 I/24/99 

Sample SDG ID LAB ID vol. w/D 
TYPO 

Adyte RC?SU/f Elk71 l/nils 
AfV3fytic.d 

Method 
MDA 

9960022 2.5 DRY REG PA-231 153.00 0.00 PCllG GAMMASPEC 153.00 

9900022 
9960022 
99G0022 
9960022 

9960022 
9960022 

9960022 

99G0022 
99G0022 

9900022 

99G0022 
Q9G0022 
99G0022 
9900022 

2.5 DRY REG u-235 

2.5 DRY REG U-238 
2.5 DRY REG AM-241 
9.2 DRY REG K-40 
9.2 DRY REG cs-137 
9.2 DRY REG RA-226 
9.2 DRY REG AC-227 
9.2 DRY REG RA-228 
9.2 DRY REG TH-228 
9.2 DRY REG TH-232 
9.2 DRY REG TH-230 
9.2 DRY REG PA-231 
9.2 DRY REG U-235 
9.2 DRY REG U-238 
9.2 DRY REG AM-241 
9.1 DRY REG K-40 
9.1 DRY REG cs-137 

9.1 DRY REG RA-226 
9.1 DRY REG AC-227 
9.1 DRY REG RA-228 
9.1 DRY REG TH-228 
9.1 DRY REG TH-232 
9.1 DRY REG TH-230 
9.1 DRY REG PA-231 
9.1 DRY REG U-235 
9.1 DRY REG U-238 
9.1 DRY REG AM-241 

6.48 1.92 PCI/G GAMMASPEC 6.48 

139.00 0.00 PCVG GAMMASPEC 139.00 

16.00 0.00 PCVG GAMMASPEC 16.00 

26.10 7.71 PCllG GAMMASPEC 26.10 

1.59 0.00 PCVG GAMMASPEC 1.59 

2.94 0.00 PCI/G GAMMASPEC 2.94 

9.53 0.00 PCVG GAMMASPEC 9.53 

5.73 0.00 PCllG GAMMASPEC 5.73 

5.73 0.00 PCllG GAMMASPEC 5.73 

5.73 0 00 PCI/G GAMMASPEC 5.73 

277.00 0.00 PCVG GAMMASPEC 277.00 

41.20 0.00 PCllG GAMMASPEC 41.20 

1.60 0.48 PCVG GAMMASPEC 1.60 

38.80 0.00 PCllG GAMMASPEC 38.80 

3.97 0.00 PCllG GAMMASPEC 3.97 

25.60 7.85 PCIIG GAMMASPEC 25.60 

1.47 0.00 PCI/G GAMMASPEC 1.47 

3.02 0.00 PCVG GAMMASPEC 3.02 

9.75 0.00 PCVG GAMMASPEC 9.75 

5.11 0.00 PCVG GAMMASPEC 5.11 

5.11 0.00 PCVG GAMMASPEC 5.11 

5.11 0.00 PCVG GAMMASPEC 5.11 

251.00 0.00 PCllG GAMMASPEC 251.00 

38.50 0.00 PCVG GAMMASPEC 38.50 

1.64 0.48 PCVG GAMMASPEC 1.64 

37.90 0.00 PCVG GAMMASPEC 37.90 

4.24 0.00 PCllG GAMMASPEC 4.24 

Approved by: Date: 
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Location: 
Site WBS: 

Work Order Number: 

Project Number: 
Environmental Cat: 

MAYWOOD 

128 Date Entered: 1 l/29/99 
99G0022 

RI 

Sample 
ID 

MISS093D 
MISS093D 
MISS093D 
MISS093D 
MISS093D 
MISS093D 
MISS093D 
MISS093D 
MISS093D 
MISS093D 
MISS093D 
MISS093D 
QCBLANK 
QCBIANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

08/18/99 

1 l/28/99 

1 l/26/99 

11 I26199 

11/26/99 

11 I26199 

11 I26199 

1 I/26/99 

11/26/99 

11126/99 

11126l99 

1 l/26/99 

1 l/26/99 

04/01/99 

04/01/99 

04/01/99 

04/01/99 

Date 
SDG ID LAB ID Vol. w/D sample 

nna/yzed TYP 
Afldyte R&W/f EtKV Units Aoafyficel 

M&Cd MDA 

9960022 8.6 DRY REG K-40 42.00 0.00 PCVG GAMMASPEC 42.00 ' 1 l/24/99 
11124/99 
11 I24199 
11 I24199 
1 I/24/99 
1 I/24/99 
1 I/24/99 
1 l/24/99 
1 l/24/99 
11/24/99 
1 l/24/99 
1 I/24/99 
1 l/26/99 
1 l/26/99 
1 l/26/99 
1 I/26/99 
1 l/26/99 
1 l/26/99 
1 l/26/99 
1 l/26/99 
1 l/26/99 
1 l/26/99 
1 l/26/99 
11/26/99 
1 l/26/99 
11/26/99 
11 I26199 
1 I/26/99 

99G0022 
99GOO22 
9900022 
9960022 
9960022. 
99G0022 
9900022 

9980022 
9960022 
9900022 

9960022 
9900022 
9900022 
9960022 
9960022 

9960022 
9900022 
9960022 
9900022 
9900022 

99G0022 

8.6 DRY REG cs-137 2.13 0.00 PCVG GAMMASPEC 2.13 

8.6 DRY REG RA-226 2.97 0.00 PCVG GAMMASPEC 2.97 
8.6 DRY REG AC-227 9.76 0.00 PCI/G GAMMASPEC 9.76 

8.6 DRY REG RA-228 5.21 0.00 PCI/G GAMMASPEC 5.21 
8.6 DRY REG TH-228 5.21 0.00 PCllG GAMMASPEC 5.21 

8.6 DRY REG TH-232 5.21 0.00 PCVG GAMMASPEC 5.21 

8.6 DRY REG TH-230 310.00 0.00 PCllG GAMMASPEC 310.00 

8.6 DRY REG PA-231 44.90 0.00 PCVG GAMMASPEC 44.90 

8.6 DRY REG U-235 1.61 0.50 PCIIG GAMMASPEC 1.61 

8.6 DRY REG U-238 43.30 0.00 PCI/G GAMMASPEC 43.30 

8.6 DRY REG AM-241 4.28 0.00 PCVG GAMMASPEC 4.28 

945.0 DRY BL K-40 0.42 0.00 PCVG GAMMASPEC 0.42 

945.0 DRY BL cs-137 0.03 0.00 PCVG GAMMASPEC 0.03 

945.0 DRY BL RA-226 0.06 0.00 PCVG GAMMASPEC 0.08 

945.0 DRY BL AC-227 0.13 0.00 PCllG GAMMASPEC 0.13 

945.0 DRY BL RA-228 0.08 0.00 PCVG GAMMASPEC 0.06 

945.0 DRY BL TH-228 0.06 0.00 PCVG GAMMASPEC 0.06 
945.0 DRY BL TH-232 0.06 0.00 PCVG GAMMASPEC 0.06 

945.0 DRY BL TH-230 5.54 0.00 PCVG GAMMASPEC 5.54 

945.0 DRY BL PA-231 0.70 0.00 PCllG GAMMASPEC 0.70 

945.0 DRY BL U-235 0.03 0.00 PCllG GAMMASPEC 0.03 

945.0 DRY EL U-238 0.70 0.00 PCVG GAMMASPEC 0.70 

945.0 DRY BL AM-241 0.09 0.00 PCllG GAMMASPEC 0.09 

150.0 DRY LCSF cs-137 379.49 13.18 PCllG GAMMASPEC 5.05 

150.0 DRY LCSF AM-241 836.31 41.40 PCllG GAMMASPEC 15.30 
150.0 DRY LCST cs-137 352.02 16.54 PCI/G GAMMASPEC 5.05 

150.0 DRY LCST AM-241 849.21 42.46 PCllG GAMMASPEC 15.30 
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\ 
FUSRAP 

(I 
Field Gamma Spectroscopy 

Sample 
ID 

MISS036A 
MISS036A 
MISS036A 
MISS036A 
MISS036A 
MISS036A 
MISS036A 
MISS036A 
MISS036A 
MISS036A 
MISS036A 
MISS036A 
MISS072B 
MISS072B 
MISS0729 
MISS0729 
MISS072B 
MISS072B 
MISS072B 
MISS0729 
MISS072B 
MISS072B 
MISS072B 
MISS072B 
MISS078B 
MISS078B 
MISS0789 
MISS0789 

Dale Data 
CO//ded Adpd 

08125199 1 l/29/99 

SDG ID LAB ID Vol. w/D 
s.mp/e 

TYP 
Alkllvfe R&W/f EnOr Units Adyticd 

MdhGd 
MDA 

9900023 44.4 DRY REG K-40 
08125199 1 I/29/99 
08125199 1 I/29/99 
08/25/99 1 l/29/99 
08/25/99 1 I/29/99 
08125199 11129/99 
08/25/99 1 l/29/99 
08125199 1 l/29/99 
08125199 1 l/29/99 
08/25/99 1 l/29/99 
08/25/99 11 I29199 
08/25/99 1 l/29/99 
09/01/99 11126/99 
09/01/99 11/26/99 
09/01/99 1 l/26/99 
09/01/99 II/26199 
09/01/99 1 I/26/99 
09/01/99 1 l/26/99 
09/01/99 1 l/26/99 
09/01/99 11 I26199 
09/01/99 1 I/26/99 
09/01/99 1 I/26/99 
09/01/99 1 I/26/99 
09/01/99 1 l/26/99 
09/01/99 11/26/99 
09/01/99 1 l/26/99 
09/01/99 1 l/26/99 
09/01/99 1 l/26/99 

99G0023 
99GOO23 
99GOO23 
9960023 
99GO023 
99aoo23 
99GOO23 
9900023 
99G0023 
9980023 
99G0023 
9900023 
99GOO23 
99G0023 
99G0023 
99G0023 
9900023 
99G0023 
9960023 
9900023 
99G0023 
9900023 
99G0023 
9900023 
9900023 

44.4 DRY 
44.4 DRY 
44.4 DRY 
44.4 DRY 
44.4 DRY 
44.4 DRY 
44.4 DRY 
44.4 DRY 
44.4 DRY 
44.4 DRY 
44.4 DRY 
99.2 DRY 
99.2 DRY 
99.2 DRY 
99.2 DRY 
99.2 DRY 
99.2 DRY 
99.2 DRY 
99.2 DRY 
99.2 DRY 
99.2 DRY 
99.2 DRY 
99.2 DRY 
14.6 DRY 
14.6 DRY 
14.6 DRY 
14.6 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 

15.70 

0.45 

0.72 

2.20 

1.12 

1.12 

1.12 

63.50 

9.37 

0.36 

8.39 

0.96 

24.23 

0.27 

2.40 

2.38 

7.28 

7.28 

7.28 

61.50 

7.75 

0.57 

9.69 

0.91 

43.09 

1.09 

2.66 

10.00 

2.25 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCI/G 
0.00 PCVG 
0.00 PCIIG 
0.00 PCVG 
0.00 PCI/G 
0.00 PCVG 
0.11 PCIIG 
0.00 PCVG 
0.00 PCVG 
1.94 PCIIG 
0.00 PCIIG 
0.14 PCVG 
0.00 PCVG 
0.25 PCVG 
0.25 PCllG 
0.25 PCVG 
0.00 PCVG 
0.00 PCVG 
0.09 PCIIG 
2.28 PCVG 
0.00 PCVG 
6.35 PCVG 
0.00 PCIIG 
0.44 PCVG 
0.00 PCIIG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

4.17 

0.45 

0.72 

2.20 

1.12 

1.12 

1.12 

63.50 

9.37 

0.34 

8.39 

0.96 

2.81 

0.27 

0.43 

2.36 

0.70 

0.70 

0.70 

61.50 

7.75 

0.27 

7.05 

0.91 

11.30 

1.09 

1.74 

10.00 
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MISS078B 
MISS078B 
MISS078B 
MISS078B 
MISS078B 
MISS0786 
MISS078B 
MISS078B 
MISS078C 
MISS078C 
MISS078C 
MISS078C 
MISS078C 
MISS078C 
MISS078C 
MISS078C 
MISS078C 
MISS078C 
MISS078C 
MISS078C 
MISS079E 
MISS079E 
MISS079E 
MISS079E 
MISS079E 
MISS079E 
MISSO79E 
MISS079E 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

1 I/26/99 
1 l/26/99 
1 l/26/99 
1 I/26/99 
1 l/26/99 
1 l/26/99 
1 l/26/99 
1 I/26/99 
11126/99 
11/26/99 
11/26/99 
1 II26199 
11/26/99 
11/26/99 
1 l/26/99 
1 I/26/99 
11/26/99 
1 l/26/99 
11/26/99 
11/26/99 
11/27/99 
1 I/27/99 
1 I/27/99 
11/27/99 
1 l/27/99 
1 I/27/99 
1 I/27/99 
1 I/27/99 

SDG ID LAB ID Vol. w/D 
Sample 

TYP 
AIX?lyte R.9SUfl EnOr Units Analyiicsl 

MdhOd 
MDA 

99G0023 14.6 DRY REG RA-228 9.02 0.80 PCVG 2.97 . 
99G0023 
99G0023 

99G0023 
99G0023 

9900023 

9960023 
9960023 
99G0023 

9900023 
9960023 
9900023 
99G0023 

99G0023 
99G0023 
9900023 
99G0023 
99G0023 

99G0023 

14.6 DRY REG TH-228 9.02 0.80 PCI/G 
14.6 DRY REG TH-232 9.02 0.80 PCVG 
14.6 DRY REG TH-230 229.00 0.00 PCI/G 
14.6 DRY REG PA-231 30.10 0.00 PCVG 
14.6 DRY REG U-235 1.27 0.31 PCllG 
14.6 DRY REG U-238 28.20 0.00 PCllG 
14.6 DRY REG AM-241 3.22 0.00 PCI/G 
23.3 DRY REG K-40 31.74 4.79 PCllG 
23.3 DRY REG cs-137 1.14 0.00 PCllG 
23.3 DRY REG RA-226 3.80 0.45 PCllG 
23.3 DRY REG AC-227 8.54 0.00 PCI/G 
23.3 DRY REG RA-228 28.13 0.99 PCI/G 
23.3 DRY REG TH-228 28.13 0.99 PCllG 
23.3 DRY REG TH-232 28.13 0.99 PWG 
23.3 DRY REG TH-230 227.00 0.00 PCVG 
23.3 DRY REG PA-231 29.50 0.00 PCVG 
23.3 DRY REG U-235 1.41 0.30 PCllG 
23.3 DRY REG U-238 24.90 7.87 PCI/G 
23.3 DRY REG AM-241 3.36 0.00 PCllG 
21.3 DRY REG K-40 29.02 4.38 PCllG 
21.3 DRY REG cs-137 0.78 0.00 PCVG 
21.3 DRY REG RA-226 1.29 0.00 PCllG 
21.3 DRY REG AC-227 5.06 0.00 PCI/G 
21.3 DRY REG RA-228 2.93 0.45 PCllG 
21.3 DRY REG TH-228 293 0.45 PCllG 
21.3 DRY REG TH-232 2.93 0.45 PCVG 
21.3 DRY REG TH-230 129.00 0.00 PCVG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

2.97 
2.97 

229.00 
30.10 

0.94 

28.20 

3.22 

10.40 

1.14 

1.60 

8.54 
2.74 

2.74 

2.74 

227.00 

29.50 

0.90 

24.90 

3.36 

8.21 

0.78 

1.29 

5.06 

1.54 

1.54 

1.54 

129.00 

Approved by: Date: 



FUSRAP Field Gamma Spectroscopy FUSRAP Radiological f&ports 
Printed: 1218199 

Page 3 of 5 

Location: MAYWOOO I 

Sample 
ID 

MISSOPSE 

Date 
CO//~&d 

09/01/99 

Date 
Adpd 

1 I/27/99 

sample 
SDG ID LAB ID VOl w/D 

TYP 
Afltlljt9 RESltlf EnOr Units 

Adyfical 
M&M/ 

MDA 

9960023 21.3 DRY REG PA-231 18.10 0.00 PCVG GAMMASPEC 18.10 
MISS079E 
MISS079E 
MISS079E 
MISS079F 
MISS079F 
MISS079F 
MISS079F 
MISS079F 
MISS079F 
MISS079F 
MISSOjSF 
MISS079F 
MISS079F 
MISS079F 
MISS079F 
MISS093C 
MISS093C 
MlSS093C 
MISS093C 
MISS093C 
MISS093C 
MISS093C 
MISSOSBC 
MISS093C 
MISS093C 
MISS093C 
MISS093C 

09/01/99 1 I/27/99 

09/01/99 1 I/27/99 

09/01/99 1 I/27/99 

09/01/99 1 I/27/99 

09/01/99 1 I/27/99 

09/01/99 1 I/27/99 

09/01/99 1 l/27/99 

09/01/99 1 I/27/99 

09/01/99 1 II27199 

09/01/99 1 l/27/99 

09/01/99 1 II27199 

09/01/99 1 I/27/99 

09/01/99 1 I/27/99 

09/01/99 1 I/27/99 

09/01/99 11/27/99 

08/l 8/99 1 I/26/99 

08/l 8/99 11/26/99 

08/l E/99 1 l/26/99 

08/l 8/99 1 l/26/99 

08/18/99 II/26199 

08/I 8199 1 l/26/99 

08/18/99 11 I26199 

08/18/99 11 I26199 

08/18/99 11/26/99 

08/I 8/99 1 l/26/99 

08/I 8/99 11 I26199 

08/l 8199 1 II26199 

99G0023 

99G0023 

9900023 

99G0023 

99GOO23 

99G0023 

99GOO23 

99G0023 

99GOO23 

99GOO23 

99GOO23 

99GOO23 

99G0023 

99G0023 

99G0023 

99GOO23 

9900023 

99GOO23 

99GOO23 

99G0023 

9960023 

99G0023 

99G0023 

99G0023 

21.3 DRY REG U-235 0.85 
21.3 DRY REG U-238 17.60 
21.3 DRY REG AM-241 2.05 
20.8 DRY REG K-40 21.00 
20.8 DRY REG cs-137 1.07 
20.8 DRY REG RA-226 1.82 
20.8 DRY REG AC-227 7.50 
20.8 DRY REG RA-228 14.23 
20.8 DRY REG TH-228 14.23 
20.8 DRY REG TH-232 14.23 
20.8 DRY REG TH-230 186.00 
20.8 DRY REG PA-231 26.70 
20.8 DRY REG U-235 0.93 
20.8 DRY REG U-238 23.40 
20.8 DRY REG AM-241 3.07 
96.4 DRY REG K-40 10.34 
96.4 DRY REG cs-137 0.19 
96.4 DRY REG RA-226 1.43 
96.4 DRY REG AC-227 1.63 
96.4 DRY REG RA-228 1.34 
96.4 DRY REG TH-228 1.34 
96.4 DRY REG TH-232 1.34 
96.4 DRY REG TH-230 42.10 
96.4 DRY REG PA-231 5.22 
96.4 DRY REG U-235 0.34 
96.4 DRY REG U-238 5.26 
96.4 DRY REG AM-241 0.61 

0.21 PCIIG 
0.00 PCI/G 
0.00 PCVG 
0.00 PCIIG 
0.00 PCI/G 
0.33 PCllG 
0.00 PCVG 
0.78 PCVG 
0.78 PCIIG 
0.78 PCI/G 
0.00 PCVG 
0.00 PCVG 
0.28 PCllG 
7.01 PCllG 
0.00 PCIIG 
1.46 PCVG 
0.00 PCllG 
0.11 PCllG 
0.00 PCVG 
0.13 PCllG 
0.13 PCVG 
0.13 PCI/G 
0.00 PCllG 
0.00 PCIIG 
0.06 PCIIG 
0.00 PCllG 
0.00 PCllG 

GAMMASPEC 0.62 
GAMMASPEC 17.60 
GAMMASPEC 2.05 
GAMMASPEC 21.00 
GAMMASPEC 1.07 
GAMMASPEC 1.36 
GAMMASPEC 7.50 
GAMMASPEC 2.39 
GAMMASPEC 2.39 
GAMMASPEC 2.39 
GAMMASPEC 186.00 
GAMMASPEC 26.70 
GAMMASPEC 0.87 
GAMMASPEC 23.40 
GAMMASPEC 3.07 
GAMMASPEC 3.45 
GAMMASPEC 0.19 
GAMMASPEC 0.33 
GAMMASPEC 1.63 
GAMMASPEC 0.49 
GAMMASPEC 0.49 
GAMMASPEC 0.49 
GAMMASPEC 42.10 
GAMMASPEC 5.22 
GAMMASPEC 0.18 
GAMMASPEC 5.26 
GAMMASPEC 0.61 



FUSRAP 

Location: 

Site WBS: 
Work Order Number. 

Project Number: 
Environmental Cat: 

12B 

9900023 

RI 

MAYWOOD 

Date Entered: 12/l/99 

Field Gamma Spectroscopy FUSRAP Radiological Reports 
Printed: 12/E/99 

Page 4 of 5 

Sample 
ID SDG ID LAB ID vol. w/D Sample 

TYPe 
At?+? RS?SUtt El&V Units Analyficsl 

Method MDA 

MISS093C 
MISS093C 
MISS093C 
MISS093C 
MISS093C 
MISS093C 
MISS093C 
MISSOQ3C 
MISS093C 
MISS093C 
MISSoQ3C 
MISS093C 
MISS093E 
MISS093E 
MISS093E 
MISS093E 
MISS093E 
MISS093E 
MISS093E 
MISS093E 
MISS093E 
MISS093E 
MISS093E 
MISS093E 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 

08/l E/99 

08/l 8199 
08/18/99 
08/l E/99 
08/18/99 
08/18/99 
08/l El99 
08/18/99 
08/l 8/99 
08/l E/99 
08/l 8199 
08118199 
08/18/99 
08/l E/99 
08/18/99 
08/l 8/99 
08/l 8199 
08/18/99 
08/18/99 
08/l 8199 
08/l E/99 
08/18/99 
08/18/99 
08/l 8/99 
1 l/27/99 
1 l/27/99 
1 I/27/99 
1 l/27/99 

1 l/26/99 
1 l/26/99 
1 l/26/99 
11/26/99 
11/26/99 
1 l/26/99 
1 l/26/99 
1 l/26/99 
1 I/26/99 
11/26/99 
11/26/99 
11/26/99 
1 l/27/99 
1 l/27/99 
1 l/27/99 
1 I/27/99 
11/27/99 
1 l/27/99 
1 l/27/99 
1 l/27/99 
1 I/27/99 
11 I27199 
1 I/27/99 
1 l/27/99 
11127/99 
1 l/27/99 
1 l/27/99 
1 l/27/99 

99G0023 

9960023 
99GOO23 
QQG0023 

QQG0023 

9900023 

9900023 

99G0023 

9900023 

9900023 

9900023 

QQG0023 

9900023 

QQG0023 

96.4 DRY LREP K-40 11.70 
96.4 DRY LREP cs-137 0.19 
96.4 DRY LREP RA-226 1.52 
96.4 DRY LREP AC-227 1.65 
96.4 DRY LREP RA-228 1.49 
96.4 DRY LREP TH-228 1.49 
96.4 DRY LREP TH-232 1.49 
96.4 DRY LREP TH-230 40.20 
96.4 DRY LREP PA-231 5.29 
96.4 DRY LREP U-235 0.34 
96.4 DRY LREP U-238 5.37 
96.4 DRY LREP AM-241 0.57 
21.3 DRY REG K-40 19.10 
21.3 DRY REG cs-137 0.75 
21.3 DRY REG RA-226 1.42 
21.3 DRY REG AC-227 3.94 
21.3 DRY REG RA-228 2.34 
21.3 DRY REG TH-228 2.34 
21.3 DRY REG TH-232 2.34 
21.3 DRY REG TH-230 119.00 
21.3 DRY REG PA-231 18.50 
21.3 DRY REG U-235 0.68 
21.3 DRY REG U-238 16.90 
21.3 DRY REG AM-241 1.97 

945.0 DRY BL K-40 0.38 
945.0 DRY BL cs-137 0.03 
945.0 DRY BL RA-226 0.05 
945.0 DRY BL AC-227 0.15 

1.48 PCllG GAMMASPEC 3.22 
0.00 PCllG GAMMASPEC 0.19 
0.10 PCllG GAMMASPEC 0.29 
0.00 PCllG GAMMASPEC 1.65 
0.12 PCVG GAMMASPEC 0.46 
0.12 PCllG GAMMASPEC 0.46 
0.12 PCI/G GAMMASPEC 0.46 
0.00 PCllG GAMMASPEC 40.20 
0.00 PCllG GAMMASPEC 5.29 
0.06 PCllG GAMMASPEC 0.19 
0.00 PCVG GAMMASPEC 5.37 
0.00 PCVG GAMMASPEC 0.57 
0.00 PCllG GAMMASPEC 19.10 
0.00 PCllG GAMMASPEC 0.75 
0.00 PCllG GAMMASPEC 1.42 
0.00 PCllG GAMMASPEC 3.94 
0.00 PCVG GAMMASPEC 2.34 
0.00 PCllG GAMMASPEC 2.34 
0.00 PCllG GAMMASPEC 2.34 
0.00 PCVG GAMMASPEC 119.00 
0.00 PCVG GAMMASPEC 18.50 
0.21 PCllG GAMMASPEC 0.68 
0.00 PCllG GAMMASPEC 16.90 
0.00 PCllG GAMMASPEC 1.97 
0.09 PCllG GAMMASPEC 0.16 
0.00 PCI/G GAMMASPEC 0.03 
0.00 PCllG GAMMASPEC 0.05 
0.00 PCllG GAMMASPEC 0.15 



c ( 
FUSRAP Field Gamma Spectroscopy FUSRAP Radiological Reports 

Printed: 12/8/99 
Page 5 of 5 

Sample 
ID 

QCBLANK 

Date 
cottecfed 

1 l/27/99 

Date 
Analyzed 

1 I/27/99 

Sample Anstyficet SDG ID LAB ID Vol. w/D 
TYP 

Anstyie Result EnOr Units 
M&hod MDA 

9900023 945.0 DRY BL RA-228 0.06 0.00 PCVG GAMMASPEC 0.06 

QCBLANK 
QCBIANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 
QCSPIKEP 

1 I/27/99 
1 I/27/99 

1 I/27/99 

1 II27199 

1 I/27/99 

1 l/27/99 

11/27/99 

04/01/99 

04/01/99 

04/01/99 

04/01/99 

1 I/27/99 
1 I/27/99 

1 I/27/99 

1 l/27/99 

1 l/27/99 

1 l/27/99 

1 l/27/99 

1 I/27/99 

1 I/27/99 

1 I/27/99 

1 I/27/99 

9900023 

99G0023 

9900023 

9900023 
9980023 
9900023 
99G0023 

99GOO23 

945.0 DRY BL TH-228 0.06 0.00 PCVG GAMMASPEC 0.06 

945.0 DRY BL TH-232 0.06 0.00 PCIIG GAMMASPEC 0.06 

945.0 DRY BL TH-230 6.13 0.00 PCIIG GAMMASPEC 6.13 

945.0 DRY BL PA-231 0.66 0.00 PCIIG GAMMASPEC 0.66 

945.0 DRY BL U-235 0.03 0.01 PCIIG GAMMASPEC 0.03 

945.0 DRY BL U-238 0.72 0.00 PCIIG GAMMASPEC 0.72 
945.0 DRY BL AM-241 0.08 0.00 PCIIG GAMMASPEC 0.08 

150.0 DRY LCSF cs-137 385.10 13.37 PCVG GAMMASPEC 5.12 

150.0 DRY LCSF AM-241 863.53 43.28 PCVG GAMMASPEC 14.20 

150.0 DRY LCST cs-137 352.02 16.54 PCIIG GAMMASPEC 5.12 

150.0 DRY LCST AM-241 849.21 42.46 PCIIG GAMMASPEC 14.20 

Approved by: Date: 

Eqrti~dett/ wtlrres itt t/w “Rcsrr/t ” trtd “MDA ” colrtttrtts ittthtte tht the ctttct/y/c II~Y ei//w rttttletected or detected NI N level beh the MDA. 
The resrt/ts /is/d ot the MDA slrorrld he htt reported ot the ctctrttrl ttrectsrtr’etrtertt. 
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FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan - Volume 5: Results of Engineering Test Pits Program at MISS - Appendix D 

WET GAMMA SPECTROSCOPY ON COMPOSITES 
ENGINEERING TEST PITS AT MISS 

SOIL RADIOLOGICAL DATA RESULTS 
AND SOR CALCULATION 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

Appendix D - Soil Radiological Data Results 
and SOR Calculations 

STONE &WEBSTER A 

6/30100 



\ 
F \P Field r ‘a Spectroscopy FUSRAP Radiolc Reports 

Pr 1 l/4/99 
I .gelof7 

Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

FMSS 
99GOOOl 

EA 

MAYWOOD 

Date Entered: 8124199 

MISS00140 08/23/99 08/23/99 
MISS00140 08/23/99 08/23/99 
MISS00140 08/23/99 08/23/99 
MISS00140 08/23/99 08/23/99 
MISS00140 08/23/99 08123199 
MISS00140 08/23/99 08/23/99 
MISS00140 08/23/99 08/23/99 
MISS00140 08/23/99 08/23/99 
MISS00140 08/23/99 08/23/99 
MISS00140 08/23/99 08/23/99 
MISS00140 08/23/99 08/23/99 
MISS00140 08/23/99 08/23/99 
MISS0015X 08/23/99 08/23/99 
MISS0015X 08/23/99 08/23/99 
MISS0015X 08/23/99 08/23/99 
MISS0015X 08/23/99 08/23/99 
MISS0015X 08/23/99 08/23/99 
MISS0015X 08/23/99 08/23/99 
MISS0015X 08/23/99 08/23/99 
MISS0015X 08/23/99 08/23/99 
MISS0015X 08/23/99 08/23/99 
MISS0015X 08/23/99 08/23/99 
MISS0015X 08/23/99 08/23/99 
MISSOOISX 08/23/99 08/23/99 
MISS00160 08123199 08/24/99 
MISS00160 08123199 08/24/99 
MISS00160 08/23/99 08/24/99 
MISS00160 08123199 08/24/99 

QQGOOOI 
99GOOOl 
QQGOOOI 
QQGOOOI 
99GOOOl 
QQGOOOI 
QQGOOOI 
99GOOOl 
99GOOOl 
QQGOOOI 
99GOOOl 
99GOOOl 
QQGOOOI 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
QQGOOOI 
99GOOOl 
99GOOOl 
99GOOOl 
QQGOOOI 
99GOOOl 
QQGOOOI 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
N/A 
N/A 

780.7 WET REG K-40 10.00 
780.7 WET REG cs-137 0.12 

780.7 WET REG RA-226 0.88 

780.7 WET REG AC-227 1.00 

780.7 WET REG RA-228 5.26 

780.7 WET REG TH-228 5.26 

780.7 WET REG TH-232 5.28 

780.7 WET REG TH-230 38.50 

780.7 WET REG PA-231 3.60 

780.7 WET REG U-235 0.21 

780.7 WET REG U-238 3.81 

780.7 WET REG AM-241 0.44 

701.0 WET REG K-40 9.17 

701.0 WET REG cs-137 0.08 

701.0 WET REG RA-226 0.72 

701.0 WET REG AC-227 0.71 

701.0 WET REG RA-228 1.28 

701.0 WET REG TH-228 1.28 

701.0 WET REG TH-232 1.28 

701.0 WET REG TH-230 24.20 

701.0 WET REG PA-231 2.17 

701.0 WET REG U-235 0.09 

701.0 WET REG U-238 2.47 

701.0 WET REG AM-241 0.28 

902.9 WET LREP K-40 9.54 

902.9 WET LREP cs-137 0.05 

902.9 WET LREP RA-226 0.50 

902.9 WET LREP AC-227 0.56 

0.59 PCIIG GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.05 PCIIG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.12 PCVG GAMMASPEC 
0.12 PCVG GAMMASPEC 
0.12 PCIIG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.04 PCIIG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.56 PCllG GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.04 PCI/G GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.06 PCIIG GAMMASPEC 
0.06 PCIIG GAMMASPEC 
0.06 PCVG GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.03 PCIIG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.52 PCVG GAMMASPEC 
0.00 PCIIG GAMMASPEC 
0.03 PCIIG GAMMASPEC 
0.00 PCllG GAMMASPEC 

0.82 

0.12 

0.17 

1.00 

0.25 

0.25 

0.25 

38.50 

3.60 

0.11 

3.81 

0.44 

0.62 

0.08 

0.11 

0.71 

0.19 

0.19 

0.19 

24.20 

2.17 

0.08 

2.47 

0.28 

0.48 

0.05 

0.08 

0.56 



F \P Field ’ ~a Spectroscopy FUSRAP RadioI/ Reports 
Pr 1114199 

rdge20f7 I Location: MAYWOOII I 

semp/e Date 
ID cone&d 

MISS00160 08/23/99 

Date 
Anelymd 

08124199 

SDG ID LAB ID Vol. w/D 
Sample 

FYP 
AlId* R.%llll EnOr units AdytiGal 

Method MDA 

99GOOOl N/A 902.9 WET LREP RA-228 0.71 0.04 PCllG GAMMASPEC 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00160 
MISS00170 
MISS00170 
MISS00170 
MISS00170 
MISS00170 
MISS00170 
MISS00170 
MISS00170 

08123199 08124199 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08124199 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08123199 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08123199 08123199 QQGOOOI 
08/23/99 08/23/99 99GOOOl 
08/23/99 08123199 QQGOOOI 
08123199 08123199 99GOOOl 
08123199 08/23/99 99GOOOl 
08123199 08/23/99 99GOOOl 
08/23/99 08/23/99 99GOOOl 
08123199 08123199 99GOOOl 
08/23/99 08/23/99 99GOOOl 
08/23/99 08/23/99 99GOOOl 
08/23/99 08/23/99 99GOOOl 
08/23/99 08/23/99 99GOOOl 
08123199 08/24/99 99GOOOl 
08/23/99 08/24/99 QQGOOOI 
08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 OB/24/99 99GOOOl 
08123199 08124199 99GOOOl 
08/23/99 08/24/99 99GOOOl 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

902.9 WET LREP TH-228 0.71 

902.9 WET LREP TH-232 0.71 

902.9 WET LREP TH-230 18.20 

902.9 WET LREP PA-231 1.68 

902.9 WET LREP U-235 0.09 

902.9 WET LREP U-238 1.62 

902.9 WET LREP AM-241 0.20 

902.9 WET REG K-40 9.94 

902.9 WET REG cs-137 0.06 

902.9 WET REG RA-226 0.40 

902.9 WET REG AC-227 0.60 
902.9 WET REG RA-228 0.73 

902.9 WET REG TH-228 0.73 

902.9 WET REG TH-232 0.73 

902.9 WET REG TH-230 18.90 

902.9 WET REG PA-231 2.07 

902.9 WET REG U-235 0.54 

902.9 WET REG U-238 2.09 

902.9 WET REG AM-241 0.20 

787.5 WET REG K-40 10.25 

787.5 WET REG cs-137 0.09 

787.5 WET REG RA-226 0.79 

787.5 WET REG AC-227 0.82 

787.5 WET REG RA-228 3.13 

787.5 WET REG TH-228 3.13 

787.5 WET REG TH-232 3.13 

787.5 WET REG TH-230 31.20 

0.04 PCllG 
0.04 PCVG 
0.00 PCVG 
0.00 PCVG 
0.02 PCI/G 
0.53 PCVG 
0.00 PCllG 
0.53 PCVG 
0.00 PCVG 
0.03 PCVG 
0.00 PCVG 
0.04 PCllG 
0.04 PCllG 
0.04 PCVG 
0.00 PCllG 
0.00 PCI/G 
0.02 PCI/G 
0.56 PCVG 
0.00 PCIM; 
0.59 PCI/G 
0.00 PCVG 
0.04 PCVG 
0.00 PCllG 
0.09 PCVG 
0.09 PCVG 
0.09 PCVG 
0.00 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.14 

0.14 

0.14 

18.20 

1.68 

0.06 

1.67 

0.20 

0.41 

0.06 

0.06 

0.60 

0.14 

0.14 

0.14 

18.90 

1.64 

0.07 

1.76 

0.20 

0.71 

0.09 

0.14 

0.82 

0.20 

0.20 

0.20 

31.20 



i 
; P Field C ‘a Spectroscopy 

! 
FUSRAP Radiolc ReDOI& 

Pr. I l/4/99 
uge30f7 

Location: 

Site WSS: 
Work Order Number: 

Project Number: 

Environmental Cat: 

FMSS 
9900001 

EA 

MAYWOOD 

Date Entered: 8LZ4/99 

Sample 
ID 

MISS00170 

D.& 
cotteef~ 

OBl23lQQ 

Date 
AlldyD3d 

08/24/99 

Sample 
SD0 ID LAB ID vat. wn, 

TYP 
Anatyfe Re.Wtt EnOr un/ts 

Anatyitcat 
Melkd 

MDA 

99GOOOl N/A 787.5 WET REG PA-231 2.81 0.00 PCVG GAMMASPEC 2.81 . 
MISS00170 
MISS00170 
MISS00170 
MISS00180 
MISS00180 
MISS00180 
MISS00180 
MISS001 80 
MISS00180 
MISS00180 
MISS00180 
MISS00180 
MISS00180 
MISS00180 
MISS00180 
MISS00190 
MISS00190 
MISS00190 
MISS00190 
MISS00190 
MISS00190 
MISS00190 
MISS00190 
MISS00190 
MISS00190 
MISS00190 
MISS00190 

08/23/99 08/24/99 99GOOOl 
OB/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08124199 99GOOOl 
OB/23/99 08/24/99 99GOOOl 
08123199 08/24/99 99GOOOl 
08123199 OB/24/99 99GOOOl 
08/23/99 08/24/99 QQGOOOI 
08/23/99 08/24/99 9960001 
08123lQQ 08/24/99 99GOOOl 
08123199 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08123199 OB/24/99 99GOOOl 
08123199 08/24/99 99GOOOl 
08123199 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 QQGOOOI 
OB/23/99 08124lQQ QQGOOOI 
08123199 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08123199 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08123lQQ 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

787.5 WET REG U-235 0.21 
787.5 WET REG U-238 3.03 
787.5 WET REG AM-241 0.34 
963.9 WET REG K-40 4.58 
963.9 WET REG cs-137 0.01 
963.9 WET REG RA-226 0.59 
963.9 WET REG AC-227 0.64 
963.9 WET REG RA-228 1.83 
963.9 WET REG TH-228 1.83 
963.9 WET REG TH-232 1.83 
963.9 WET REG TH-230 22.50 
963.9 WET REG PA-231 2.15 
963.9 WET REG U-235 0.09 
963.9 WET REG U-238 2.29 
963.9 WET REG AM-241 0.26 

1080.0 WET REG K-40 8.80 
1080.0 WET REG cs-137 0.05 
1080.0 WET REG RA-226 0.50 
1080.0 WET REG AC-227 0.49 
1080.0 WET REG RA-228 0.72 
1080.0 WET REG TH-228 0.72 
1080.0 WET REG TH-232 0.72 
1080.0 WET REG TH-230 16.80 
1080.0 WET REG PA-231 1.47 
1080.0 WET REG U-235 0.06 
1080.0 WET REG U-238 1.69 
1080.0 WET REG AM-241 0.18 

0.03 PCVG 
0.00 PCVG 
0.00 PCVG 
0.33 PCVG 
0.01 PCI/G 
0.03 PCVG 
0.00 PCVG 
0.06 PCVG 
0.06 PCI/G 
0.06 PCVG 
0.00 PCVG 
0.00 PCVG 
0.02 PCVG 
0.00 PCVG 
0.00 PCVG 
0.47 PCIIG 
0.00 PCllG 
0.03 PCVG 
0.00 PCI/G 
0.04 PCI/G 
0.04 PCVG 
0.04 PCllG 
0.00 PCVG 
0.00 PCllG 
0.02 PCVG 
0.00 PCVG 
0.00 PCIIG 

GAMMASPEC 0.09 
GAMMASPEC 3.03 
GAMMASPEC 0.34 
GAMMASPEC 0.42 
GAMMASPEC 0.04 
GAMMASPEC 0.10 
GAMMASPEC 0.64 
GAMMASPEC 0.14 
GAMMASPEC 0.14 
GAMMASPEC 0.14 
GAMMASPEC 22.50 
GAMMASPEC 2.15 
GAMMASPEC 0.07 
GAMMASPEC 2.29 
GAMMASPEC 0.26 
GAMMASPEC 0.50 
GAMMASPEC 0.05 
GAMMASPEC 0.08 
GAMMASPEC 0.49 
GAMMASPEC 0.12 
GAMMASPEC 0.12 
GAMMASPEC 0.12 
GAMMASPEC 16.80 
GAMMASPEC 1.47 
GAMMASPEC 0.06 
GAMMASPEC 1.69 
GAMMASPEC 0.18 



Field r ~a Spectroscopy FUSRAP Radiolr Reports 
Pr 1 l/4/99 

I clge4of7 

F \P 

Location: 

Site WBS: 

Work Order Number: 
Project Number: 

Environmental Cat: 

Semple 
ID 

FMSS 

99GOOOl 

EA 

oat.3 
co//ected 

MAYWOOD 

Date Entered: 

Date 
Analyzed 

8/24l99 

LAB/D Vol. w/D sample A%+fiCd 
SDG ID 

TYP 
Atldyfe R.¶Sl//f Erlvr Units 

MdlDd 
MDA 

MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00200 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00210 
MISS00220 
MISS00220 
MISS00220 
MISS00220 

08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08124199 99GOOOl 
08123199 08/24/99 99GOOOl 
08123199 08124199 99GOOOl 
08123199 08/24/99 99GOOOl 
08123199 08/24/99 99GOOOl 
08123199 08/24/99 99GOOOl 
08/23/99 08124199 99GOOOl 
08123199 08124199 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08124199 99GOOOl 
08123199 08/24/99 99GOOOl 
08/23/99 08124199 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 

08123199 08/24/99 99GOOOl 
08/23/99 08124199 99GOOOl 
08123199 08124199 99GOOOl 
08123199 08/24/99 99GOOOl 
08/23/99 08/24/99 99GOOOl 
08/23/99 08124199 99GOOOl 
08123199 08/24/99 99GOOOl 
08123199 08124199 99GOOOl 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
NIA 

NIA 
N/A 
N/A 
NIA 

857.8 WET 
857.8 WET 
857.8 WET 
857.8 WET 
857.8 WET 
857.8 WET 
857.8 WET 
857.8 WET 
857.8 WET 
857.8 WET 
857.8 WET 
857.8 WET 
601.7 WET 
601.7 WET 
601.7 WET 
601.7 WET 
601.7 WET 
601.7 WET 
602.7 WET 
601.7 WET 
601.7 WET 
601.7 WET 
601.7 WET 
601.7 WET 
794.5 WET 
794.5 WET 
794.5 WET 
794.5 WET 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

K-40 9.17 
cs-137 0.00 
RA-226 1.04 

AC-227 0.96 

RA-228 5.10 

TH-228 5.10 

TH-232 5.10 

TH-230 37.80 

PA-231 3.37 

U-235 0.15 

U-238 3.59 

AM-241 -0.39 

K-40 2.58 

cs-137 0.08 

RA-226 0.30 

AC-227 0.57 

RA-228 0.48 

TH-228 0.48 

TH-232 0.48 

TH-230 18.40 

PA-231 1.83 

U-235 0.08 

U-238 1.92 

AM-241 0.22 

K-40 9.53 

cs-137 0.06 

RA-226 0.48 

AC-227 0.57 

0.54 PCI/G 
0.02 PCIIG 
0.05 PCI/G 
0.00 PCl/G 
0.12 PCl/G 
0.12 PCI/G 
0.12 PCl/G 
0.00 PCIIG 
0.00 PCVG 
0.03 PCl/G 
0.00 PCVG 
0.12 PCIIG 
0.33 PCl/G 
0.00 PCIIG 
0.03 PCIIG 
0.00 PCIIG 
0.04 PCIIG 
0.04 PCIIG 
0.04 PCIIG 
0.00 PCl/G 
0.00 PCVG 
0.00 PCVG 
0.00 PCl/G 
0.00 PCIIG 
0.55 PCVG 
0.00 PCl/G 
0.03 PCVG 
0.00 PCIIG 

GAMMASPEC 0.70 

GAMMASPEC 0.08 

GAMMASPEC 0.16 

GAMMASPEC 0.96 

GAMMASPEC 0.25 

GAMMASPEC 0.25 

GAMMASPEC 0.25 

GAMMASPEC 37.80 

GAMMASPEC 3.37 

GAMMASPEC 0.11 

GAMMASPEC 3.59 

GAMMASPEC 0.39 

GAMMASPEC 0.68 

GAMMASPEC 0.08 

GAMMASPEC 0.08 

GAMMASPEC 0.57 

GAMMASPEC 0.15 

GAMMASPEC 0.15 

GAMMASPEC 0.15 

GAMMASPEC 18.40 

GAMMASPEC 1.83 

GAMMASPEC 0.08 

GAMMASPEC 1.92 

GAMMASPEC 0.22 

GAMMASPEC 0.55 

GAMMASPEC 0.06 

GAMMASPEC 0.09 

GAMMASPEC 0.57 



! 
r ZP 

! 
Field r la Spectroscopy FUSRAP Radiolr Reports 

Pr lll4l99 
I dge5of7 

Environmental Cat: EA I I 

Sample 
ID 

MISS00220 

Date 
CO//d.Sd 

08123199 

D& 
Afl&Wd 

08124199 

Sample SDG ID LAB ID Vol. w/D 
TYP+ 

Afld@ Result EnOr lhm AlI.¶/vtjcd 
k&cd 

MDA 

99GOOOl N/A 794.5 WET REG RA-228 0.72 0.04 PCIIG GAMMASPEC 0.16 
MISS00220 
MISS00220 
MISS00220 
MISS00220 
MISS00220 
MISS00220 
MISS00220 
MISS00230 
MISS00230 
MISS00230 
MISS00230 
MISS00230 
MISS00230 
MISS00230 
MISS00230 
MISS00230 
MISS00230 
MISS00230 
MISS00230 
MISS00900 
MISS00900 
MISS00900 
MISS00900 
MISS00900 
MISS00900 
MISS00900 
MISS00900 

08123199 08124199 99GOOOl 

08123199 08124199 99GOOOl 

08/23/09 08124199 99GOOOl 

08123199 08124199 99GOOOl 

08/23/99 08124199 99GOOOl 

08/23/99 08/24/99 99GOOOl 

08/23/99 08/24/99 99GOOOl 

08/23/99 08/24/99 99GOOOl 

08/23/99 08124199 QQGOOOI 

08/23/99 08/24/99 99GOOOl 

08/23/99 08124199 99GOOOl 

08123199 08124199 99GOOOl 

08123199 08124199 99GOOOl 

08123199 08124199 99GOOOl 

08123199 08124199 99GOOOl 

08123199 08124199 99GOOOl 

08/23/99 08124199 99GOOOl 

08/23l99 08124199 99GOOOl 

08/23/99 08124199 99GOOOl 

08/I 8199 08118199 99GOOOl 

08118199 08118199 99GOOOl 

08/I 8/99 08118199 99GOOOl 

08/18/99 08/I 8199 99GOOOl 

08118199 08118199 99GOOOl 

08118199 08118199 99GOOOl 

08118199 08118199 99GOOOl 

08/18/99 08118199 99GOOOl 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 

794.5 WET 
794.5 WET 
794.5 WET 
794.5 WET 
794.5 WET 
794.5 WET 
794.5 WET 
630.0 WET 
630.0 WET 
630.0 WET 
630.0 WET 
630.0 WET 
630.0 WET 
630.0 WET 
630.0 WET 
630.0 WET 
630.0 WET 
630.0 WET 
630.0 WET 
760.3 WET 
760.3 WET 
760.3 WET 
760.3 WET 
760.3 WET 
760.3 WET 
760.3 WET 
760.3 WET 

REG 
REG 
REG 
REG 
REG 
REG 
REG 

FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

TH-228 0.72 
TH-232 0.72 
TH-230 18.90 
PA-231 1.77 
U-235 0.07 
U-238 2.04 

AM-241 0.22 
K-40 3.32 

cs-137 0.07 
RA-226 0.30 
AC-227 0.57 
RA-228 0.63 
TH-228 0.63 
TH-232 0.63 
TH-230 19.20 
PA-231 1.79 
U-235 0.08 
U-238 2.10 

AM-241 0.24 
K-40 7.95 

cs-137 0.17 
RA-226 1.94 
AC-227 2.61 
RA-228 14.95 
TH-228 14.95 
TH-232 14.95 
TH-230 61.40 

0.04 PCIIG 
0.04 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.02 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.33 PCIIG 
0.00 PCVG 
0.03 PCVG 
0.00 PCIIG 
0.04 PCIIG 
0.04 PCllG 
0.04 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.40 PCIIG 
0.00 PCIIG 
0.08 PCIIG 
0.00 PCIIG 
0.25 PCIIG 
0.25 PCIIG 
0.25 PCIIG 
0.00 PCIIG 

Approved by: Date: 

GAMMASPEC 0.16 
GAMMASPEC 0.16 
GAMMASPEC 18.90 
GAMMASPEC 1.77 
GAMMASPEC 0.06 
GAMMASPEC 2.04 
GAMMASPEC 0.22 
GAMMASPEC 0.39 
GAMMASPEC 0.07 
GAMMASPEC 0.11 
GAMMASPEC 0.57 
GAMMASPEC 0.13 
GAMMASPEC 0.13 
GAMMASPEC 0.13 
GAMMASPEC 19.20 
GAMMASPEC 1.79 
GAMMASPEC 0.08 
GAMMASPEC 2.10 
GAMMASPEC 0.24 
GAMMASPEC 1.08 
GAMMASPEC 0.17 
GAMMASPEC 0.27 
GAMMASPEC 1.64 
GAMMASPEC 0.33 
GAMMASPEC 0.33 
GAMMASPEC 0.33 
GAMMASPEC 61.40 



F 1P Field ’ ~a Spectroscopy FUSRAP Radioif Reports 
PI 1 l/4/99 

rdge6of7 

Location: 

site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

.%lllp/.¶ 
ID 

FMSS 
99GOOOl 

EA 

Date 

CO/k&d 

MAYWOOD 

Date Entered: 

Dale 
A”dyz&’ 

8124199 

SDG ID LAB ID Vol. w/D Sample 
rvpe 

Afldyfe R%Wlf EfTor Unifs Analytical 
MdhDd MDA 

MISS00900 
MISS00900 
MISS00900 
MISS00900 
MISS00910 
MISS00910 
MISS00910 
MISS00910 
MISS00910 
MISS00910 
MISS00910 
MISS00910 
MISS00910 
MISS00910 
MISS00910 
MISS00910 
MISS0092X 
MISS0092X 
MISSO092X 
MISS0092X 
MISS0092X 
MISS0092X 
MISS0092X 
MISS0092X 
MISS0092X 
MISS0092X 
MISS0092X 
MISS0092X 

08/18/99 08/18/99 99GOOOl 
08/18/99 08/18/99 99GOOOl 
08/18/99 08/18/99 99G0002 
08/18/99 08/18/99 99GOOOl 
08/18/99 08/18/99 99GOOOl 
08/18/99 08/18/99 99GOOOl 
08/18/99 08/18/99 99GOOOl 
08/18/99 08/18/99 99GOOOl 
08/18/99 08/18/99 99GOOOl 
08/18/99 08/18/99 99GOOOl 
08/18/99 08/18/99 99GOOOl 
08/18/99 08/18/99 99GOOOl 
08/18/99 08/18/99 99GOOOl 
08/18/99 08/18/99 99GOOOl 
08/18/99 08118199 99GOOOl 
08/18/99 08/18/99 99GOOOl 
08/19/99 08/19/99 99GOOOl 
08/19/99 08/19/99 99GOOOl 
08/19/99 08/19/99 99GOOOl 
08/l 9/99 08/19/99 99GOOOl 
08/19/99 08/19/99 99GOOOl 
08/19/99 08/19/99 99GOOOl 
08/19/99 08/19/99 99GOOOl 
08/19/99 08/19/99 99GOOOl 
08/19/99 08/19/99 99GOOOl 
08/19/99 08/19/99 99GOOOl 
08/l 9/99 08/19/99 99GOOOl 
08/19/99 08/19/99 99GOOOl 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

760.3 WET 
760.3 WET 
760.3 WET 
760.3 WET 
635.8 WET 
635.8 WET 
635.8 WET 
835.8 WET 
635.8 WET 
635.8 WET 
635.8 WET 
635.8 WET 
635.8 WET 
635.8 WET 
635.8 WET 
635.8 WET 

1217.6 WET 
1217.6 WET 
1217.6 WET 
1217.6 WET 
1217.6 WET 
1217.6 WET 
1217.6 WET 
1217.6 WET 
1217.6 WET 
1217.6 WET 
1217.6 WET 
1217.6 WET 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

PA-231 6.11 

U-235 0.39 

U-238 6.06 

AM-241 0.68 

K-40 4.05 

cs-137 0.10 

RA-226 1.24 

AC-227 0.67 

RA-228 2.30 

TH-228 2.30 

TH-232 2.30 

TH-230 37.60 

PA-231 3.52 

U-235 1.04 

U-238 19.04 

AM-241 0.43 

K-40 7.30 

cs-137 0.04 

RA-226 0.38 

AC-227 0.41 

RA-228 0.56 

TH-228 0.56 

TH-232 0.56 

TH-230 14.60 

PA-231 1.27 

U-235 0.06 

U-238 1.48 

AM-241 0.16 

0.00 PCI/G 
0.06 PCllG 
0.00 PCllG 
0.00 PCllG 
0.40 PCI/G 
0.00 PCI/G 
0.05 PCllG 
0.01 PCllG 
0.08 PCI/G 
0.08 PCI/G 
0.08 PCllG 
0.00 PCllG 
0.00 PCllG 
0.05 PCVG 
1.37 PCVG 
0.00 PCllG 
0.40 PCI/G 
0.00 PCllG 
0.02 PCllG 
0.00 PCllG 
0.03 PCllG 
0.03 PCllG 
0.03 PCllG 
0.00 PCllG 
0.00 PCllG 
0.02 PCllG 
0.00 PCllG 
0.00 PCVG 

Date: Approved by: 

GAMMASPEC 5.89 
GAMMASPEC 0.19 
GAMMASPEC 6.06 

GAMMASPEC 0.68 

GAMMASPEC 0.69 

GAMMASPEC 0.10 

GAMMASPEC 0.02 

GAMMASPEC 0.42 

GAMMASPEC 0.02 

GAMMASPEC 0.02 

GAMMASPEC 0.02 

GAMMASPEC 37.60 

GAMMASPEC 3.15 

GAMMASPEC 0.01 

GAMMASPEC 3.68 

GAMMASPEC 0.43 

GAMMASPEC 0.50 

GAMMASPEC 0.04 

GAMMASPEC 0.07 

GAMMASPEC 0.41 

GAMMASPEC 0.08 

GAMMASPEC 0.08 

GAMMASPEC 0.08 

GAMMASPEC 14.60 

GAMMASPEC 1.27 

GAMMASPEC 0.05 

GAMMASPEC 1.48 

GAMMASPEC 0.16 



F ZP Field r la Spectroscopy 

Location: 

Site WBS: 

Work Order Number: 
Project Number: 

Environmental Cat: 

FMSS 

99GOOOl 

EA 

MAYWOOD 

Date Entered: 8/24/99 

FUSRAP Radiolr Reports 
Pr 1 I/4/99 

, dge 7 of 7 

Sample Date 
ID collected 

MISS00930 08/I 8199 

Date 
Analyzed 

08/I 8199 
MISS00930 08/l 8199 08/l 8199 
MISS00930 08/l 8199 08/l 8/99 
MISS00930 08/l 8199 08/I 8199 
MISS00930 08/l 8199 08/l 8199 
MISS00930 08/I 8199 08/l 8/99 
MISS00930 08/I 8/99 08/l 8199 
MISS00930 08/l 8/99 08/I 8199 
MISS00930 08/18/99 08/18/99 
MISS00930 08/I 8199 08/18/99 
MISS00930 08/I 8199 08/l 8/99 
MISS00930 08/l 8199 08118/99 
QCBLANK 08/24/99 08/24/99 
QCBLANK 08/24/99 08/24/99 
QCBLANK 08/24/99 08/24/99 
QCBLANK 08/24/99 08124199 

QCBLANK 08/24/99 08124199 
QCBLANK 08/24/99 08124199 
QCBLANK 08/24/99 08/24/99 
QCBLANK 08/24/99 08124199 
QCBLANK 08/24/99 08/24/99 
QCBLANK 08/24/99 08124199 
QCBLANK 08124199 08124199 
QCBLANK 08/24/99 08124199 
QCSPIKE 04/01/99 08/24/99 
QCSPIKE 04/01/99 08124199 
QCSPIKE 04/01199 08/24/99 
QCSPIKE 04/01/99 08/24/99 

SDG ID 

99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 
99GOOOl 

LABID 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

sample AI@.ik2ll lb/. w/D 
TYP- 

Afldyfe R.%Wlf &or units 
MdhCd 

MDA 

610.7 WET FREP 
610.7 WET FREP 
610.7 WET FREP 
610.7 WET FREP 
610.7 WET FREP 
610.7 .WET FREP 
610.7 WET FREP 
610.7 WET FREP 
610.7 WET FREP 
610.7 WET FREP 
610.7 WET FREP 
610.7 WET FREP 
945.0 DRY BL 
945.0 DRY BL 
945.0 DRY BL 
945.0 DRY BL 
945.0 DRY BL 
945.0 DRY BL 
945.0 DRY BL 
945.0 DRY BL 
945.0 DRY BL 
945.0 DRY BL 
945.0 DRY BL 
945.0 DRY BL 
832.0 DRY LCSF 
832.0 DRY LCSF 
832.0 DRY LCST 
832.0 DRY LCST 

K-40 
cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
R&228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
cs-137 
AM-241 
cs-137 
AM-241 

4.12 
0.08 
0.92 
0.37 
1.78 
1.78 
1.78 

34.80 
3.08 
0.90 

17.07 
0.41 
0.45 
0.02 
0.05 
0.15 
0.08 
0.08 
0.08 
6.24 
0.79 
0.03 
0.76 
0.08 

70.80 
166.36 
68.43 

165.05 

0.41 PCI/G 
0.00 PCllG 
0.05 PCI/G 
0.06 PCI/G 
0.07 PCVG 
0.07 PCI/G 
0.07 PCI/G 
0.00 PCI/G 
0.00 PCI/G 
0.05 PCI/G 
1.35 PCVG 
0.00 PCI/G 
0.00 PCVG 
0.00 PCllG 
0.00 PCllG 
0.00 PCVG 
0.00 PCllG 
0.00 PCI/G 
0.00 PCllG 
0.00 PCVG 
0.00 PCVG 
0.00 PCI/G 
0.00 PCI/G 
0.00 PCVG 
2.23 PCllG 
8.46 PCllG 
3.22 PCl/G 
8.25 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.77 
0.08 
0.14 
0.33 
0.21 

0.21 
0.21 

34.80 
3.03 
0.10 
3.08 
0.41 
0.45 
0.02 
0.05 
0.15 
0.08 
0.08 
0.08 
6.24 
0.79 
0.03 
0.76 
0.08 
1.16 
3.92 
1.16 
3.92 





! F 4P Field r ?a Spectroscopy FUSRAP Radiolr ’ Reports 
Pr 1 I/4/99 

I dgel of6 

MISS00330 
MISS00330 
MISS00330 
MISS00330 
MISS00330 
MISS00330 
MISS00330 
MISS00330 
MISS00330 
MISS00330 
MISS00330 
MISS00330 
MISS00340 
MISS00340 
MISS00340 
MISS00340 
MISS00340 
MISS00340 
MISS00340 
MISS00340 
MISS00340 
MISS00340 
MISS00340 
MISS00340 
MISS00350 
MISS00350 
MISS00350 
MISS00350 

08125199 08/26/99 9900002 N/A 
08125199 08/26/99 99G0002 N/A 
08125199 08/26/99 9900002 N/A 
08/25/99 08126199 99GOOO2 N/A 
08/25/99 08126199 99GOOO2 N/A 
08125199 08/26/99 99GOOO2 N/A 
08/25/99 08/26/99 99GOOO2 N/A 
08125199 08/26/99 99GOOO2 N/A 
08125199 08/26/99 99G0002 N/A 
08125199 08/26/99 99GOOO2 N/A 
08125199 08/26/99 99GOOO2 N/A 
08125199 08/26/99 99GOOO2 N/A 
08/25/99 08/26/99 99GOOO2 N/A 
08/25/99 08/26/99 99GOOO2 N/A 
08125199 08/26/99 99GOOO2 N/A 
08/25/99 08126199 99GOOO2 N/A 
08/25/99 08126199 99GOOO2 N/A 
08125199 08126199 9900002 N/A 
08125199 08/26/99 99GOOO2 N/A 
08125199 08126199 9980002 N/A 
08125199 08126199 99GOOO2 N/A 
08/25/99 08/26/99 9900002 N/A 
08125199 08126199 99GOOO2 N/A 
08/25/99 08/26/99 9960002 N/A 
08/25/99 08/26/99 99G0002 N/A 
08125199 08/26/99 9960002 N/A 
08/25/99 08/26/99 9960002 N/A 
08125199 08/26/99 99GOOO2 N/A 

763.8 WET REG K-40 
763.8 WET REG cs-137 

763.8 WET REG RA-226 
763.8 WET REG AC-227 
763.8 WET REG R&228 
763.8 WET REG TH-228 
763.8 WET REG TH-232 
763.8 WET REG TH-230 
763.8 WET REG PA-231 
763.8 WET REG U-235 
763.8 WET REG U-238 
763.8 WET REG AM-241 
563.6 WET REG K-40 
563.6 WET REG cs-137 

563.6 WET REG RA-226 
563.6 WET RiG AC-227 
563.6 WET REG RA-228 
563.6 WET REG TH-228 
563.6 WET REG TH-232 
563.6 WET REG TH-230 
563.6 WET REG PA-231 
563.6 WET REG U-235 
563.6 WET REG U-238 
563.6 WET REG AM-241 
660.1 WET REG K-40 
660.1 WET REG cs-137 

660.1 WET REG RA-226 
660.1 WET REG AC-227 

9.85 0.64 PCI/G 
0.14 0.00 PCIIG 
1.19 0.06 PCI/G 
1.31 0.00 PCIIG 

10.42 0.19 PCIIG 
10.42 0.19 PCI/G 
10.42 0.19 PCI/G 
52.10 0.00 PCIIG 

4.73 0.00 PCVG 
0.21 0.05 PCIIG 
5.00 0.00 PCI/G 
0.56 0.00 PCllG 
3.12 0.44 PCI/G 
0.18 0.04 PCI/G 
1.37 0.07 PCllG 
1.29 0.00 PCllG 
7.41 0.17 PCVG 
7.41 0.17 PCIIG 
7.41 0.17 PCllG 

49.70 0.00 PCIIG 
4.87 0.00 PCIIG 
0.31 0.05 PCVG 
6.00 1.50 PCVG 
0.56 0.00 PCllG 
6.99 0.50 PCllG 
0.06 0.00 PCllG 
0.42 0.03 PCllG 
0.57 0.00 PCllG 

GAMMASPEC 1.15 

GAMMASPEC 0.14 

GAMMASPEC 0.21 

GAMMASPEC 1.31 

GAMMASPEC 0.28 

GAMMASPEC 0.28 

GAMMASPEC 0.28 

GAMMASPEC 52.10 

GAMMASPEC 4.73 

GAMMASPEC 0.16 

GAMMASPEC 5.00 

GAMMASPEC 0.56 

GAMMASPEC 1.07 

GAMMASPEC 0.14 

GAMMASPEC 0.23 

GAMMASPEC 1.29 

GAMMASPEC 0.34 

GAMMASPEC 0.34 

GAMMASPEC 0.34 

GAMMASPEC 49.70 

GAMMASPEC 4.87 

GAMMASPEC 0.16 

GAMMASPEC 4.74 

GAMMASPEC 0.56 

GAMMASPEC 0.62 

GAMMASPEC 0.06 

GAMMASPEC 0.09 

GAMMASPEC 0.57 



F IP Field r la Spectroscopy FUSRAP Radiolr Reports 
Pr 11/4/99 

, age2of6 

MISS00350 
MISS00350 
MISS00350 
MISS00350 
MISS00350 
MISS00350 
MISS00350 
MISS00360 
MISS00360 
MISS00360 
MISS00360 
MISS00360 
MISS00360 
MISS00360 
MISS00360 
MISS00360 
MISS00360 
MISS00360 
MISS00360 
MISS0037X 
MISS0037X 
MISS0037X 
MISS0037X 
MISS0037X 
MISS0037X 
MISS0037X 
MISS0037X 

08125199 08/26/99 9960002 
08125199 08126199 9960002 
08125199 08126199 99G0002 
08/25/99 08/26/99 99G0002 
08/25/99 08/26/99 9960002 
08/25/99 08/26/99 99G0002 
08/25/99 08/26/99 9960002 
08125199 08/26/99 99G0002 

08/25/99 08126199 99G0002 

08125199 08126199 9960002 

08125199 08126199 99GOOO2 

08125199 08126199 99G0002 

08125199 08/26/99 99G0002 

08/25/99 08/26/99 9960002 

08125199 08/26/99 9960002 

08/25/99 08126199 9960002 

08125199 08126199 9900002 

08/25/99 08/26/99 9900002 

08/25/99 08126199 9900002 

08/25/99 08/26/99 99G0002 

08/25/99 08126199 9900002 

08125199 08126199 99G0002 

08/25/99 08/26/99 99G0002 

08/25/99 08/26/99 9960002 

08/25/99 08126199 99G0002 

08125199 08/26/99 9900002 

08/25/99 08/26/99 99G0002 

SDG ID LAB ID Vol. w/D sample 
TYP 

Aildyte Re.Wll Emr units AlldyficGd 

M&Cd 
MDA 

99G0002 660.1 WET REG RA-226 0.50 0.04 PCIIG GAMMASPEC N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

660.1 WET REG TH-228 0.50 

660.1 WET REG TH-232 0.50 

660.1 WET REG TH-230 20.50 

660.1 WET REG PA-231 1.86 

660.1 WET REG U-235 0.09 

660.1 WET REG U-238 2.23 

660.1 WET REG AM-241 0.22 

607.0 WET REG K-40 6.68 

607.0 WET REG cs-137 0.05 

607.0 WET REG RA-226 1.06 

607.0 WET REG AC-227 1.16 

607.0 WET REG RA-228 5.69 

607.0 WET REG TH-228 5.69 

607.0 WET REG TH-232 5.69 

607.0 WET REG TH-230 44.70 

607.0 WET REG PA-231 4.05 

607.0 WET REG U-235 0.25 

607.0 WET REG U-238 4.35 

607.0 WET REG AM-241 0.50 

718.6 WET REG K-40 6.21 

718.6 WET REG cs-137 0.10 

718.6 WET REG RA-226 0.85 

718.6 WET REG AC-227 0.98 

718.6 WET REG RA-228 4.14 

718.6 WET REG TH-228 4.14 

718.6 WET REG TH-232 4.14 

718.6 WET REG TH-230 35.80 

0.04 PCllG 
0.04 PCIIG 
0.00 PCllG 
0.00 PCIIG 
0.02 PCllG 
0.00 PCI/G 
0.00 PCI/G 
0.54 PCllG 
0.04 PCIIG 
0.06 PCIIG 
0.00 PCVG 
0.14 PCIIG 
0.14 PCllG 
0.14 PCllG 
0.00 PCIIG 
0.00 PCIIG 
0.04 PCllG 
0.00 PCVG 
0.00 PCI/G 
0.45 PCI/G 
0.00 PCllG 
0.05 PCIIG 
0.00 PCIIG 
0.11 PCIIG 
0.11 PCIIG 
0.11 PCI/G 
0.00 PCllG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.14 

0.14 

0.14 

20.50 

1.86 

0.07 

2.23 

0.22 

0.92 

0.13 

0.20 

1.16 

0.27 

0.27 

0.27 

44.70 

4.05 

0.13 

4.35 

0.50 

0.61 

0.10 

0.15 

0.98 

0.22 

0.22 

0.22 

35.80 

Sample Date 
ID cc//ected 

MISS00350 08/25/99 

Date 
Af?dpd 

08126199 



c f 9P Field I ~a Spectroscopy 

i 
\, 

FUSRAP RadioIf Reports 
Pr 11/4/99 

rage 3 of 6 

Location: 

Site WBS: 

Work Order Number: 
Project Number: 

Environmental Cat: 

Sample 
ID 

FMSS 

99GOOO2 

EA 

D&S 
cc/k&d 

MAYWOOD 

Date Entered: 

oat.3 
Adyred 

8/26/99 

Sample Andyticd SDG ID LAB/D vol. w/D 
TYP 

Afldff-9 Result EfltT Unifs 
Mefhod 

MDA 

MISS0037X 
MISS0037X 
MISS0037X 
MISS0037X 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS00380 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 
MISS00390 

08/25/99 08/26/99 9900002 
08/25/99 08/26/99 OOGOOO2 
08/25/99 08/26/99 OOG0002 
08/25/99 08/26/99 9900002 
08/25/99 08/26/99 OOGOOO2 
08/25/99 08/26/99 9980002 
08/25/99 08/26/99 99GOOO2 
08/25/99 08/26/99 9900002 
08/25/99 08/26/99 OOG0002 
08/25/99 O&26/99 OOG0002 
08/25/99 08/26/99 OOG0002 
08/25/99 08/26/99 9900002 
08/25/99 08126199 OOG0002 
08/25/99 08/26/99 OOGOOO2 
08/25/99 08/26/99 99GOOO2 
08/25/99 08/26/99 OOGOOO2 
08/25/99 08/26/99 OOG0002 
08/25/99 08/26/99 99G0002 
08/25/99 08/26/99 OOG0002 
08/25/99 08/26/99 99G0002 
08/25/99 08/26/99 9960002 
08/25/99 08/26/99 99G0002 
08/25/99 08/26/99 9900002 
08/25/99 08/26/99 9900002 
08/25/99 08126199 OOGOOO2 
08/25/99 08/26/99 99GOOO2 
08/25/99 08/26/09 OOG0002 
08/25/99 08/26/99 9960002 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

718.6 WET REG PA-231 3.37 
718.6 WET REG U-235 0.25 
718.6 WET REG U-238 3.44 
718.6 WET REG AM-241 0.40 
918.9 WET REG K-40 8.34 
918.9 WET REG cs-137 0.05 
918.9 WET REG RA-226 0.36 
918.9 WET REG AC-227 0.45 
918.9 WET REG RA-228 0.42 
918.9 WET REG TH-228 0.42 
918.9 WET REG TH-232 0.42 
918.9 WET REG TH-230 15.50 
918.9 WET REG PA-231 1.44 
918.9 WET REG U-235 0.06 
918.9 WET REG U-238 I.28 
918.9 WET REG AM-241 0.18 
782.4 WET REG K-40 6.10 
782.4 WET REG cs-137 0.07 
782.4 WET REG RA-226 0.50 
782.4 WET REG AC-227 0.76 
782.4 WET REG RA-228 2.51 
782.4 WET REG TH-228 2.51 
782.4 WET REG TH-232 2.51 
782.4 WET REG TH-230 27.30 
782.4 WET REG PA-231 2.69 
782.4 WET REG U-235 0.17 
782.4 WET REG U-238 2.63 
782.4 WET REG AM-241 0.30 

0.00 PCIIG 
0.04 PCIIG 
0.00 PCIIG 
0.00 PCI/G 
0.48 PCIIG 
0.00 PCVG 
0.02 PCVG 
0.00 PCI/G 
0.03 PCVG 
0.03 PCI/G 
0.03 PCI/G 
0.00 PCI/G 
0.00 PCI/G 
0.02 PCI/G 
0.46 PCI/G 
0.00 PCI/G 
0.45 PCVG 
0.02 PCllG 
0.04 PCllG 
0.00 PCllG 
0.08 PCllG 
0.08 PCllG 
0.08 PCllG 
0.00 PCI/G 
0.00 PCl/G 
0.03 PCVG 
0.00 PCVG 
0.00 PCllG 

GAMMASPEC 3.37 
GAMMASPEC 0.11 
GAMMASPEC 3.44 
GAMMASPEC 0.40 
GAMMASPEC 0.53 
GAMMASPEC 0.05 
GAMMASPEC 0.07 
GAMMASPEC 0.45 
GAMMASPEC 0.12 
GAMMASPEC 0.12 
GAMMASPEC 0.12 
GAMMASPEC 15.50 
GAMMASPEC 1.44 
GAMMASPEC 0.05 
GAMMASPEC I .4a 
GAMMASPEC 0.18 
GAMMASPEC 0.72 
GAMMASPEC 0.07 
GAMMASPEC 0.14 
GAMMASPEC 0.76 
GAMMASPEC 0.20 
GAMMASPEC 0.20 
GAMMASPEC 0.20 
GAMMASPEC 27.30 
GAMMASPEC 2.69 
GAMMASPEC 0.08 
GAMMASPEC 2.63 
GAMMASPEC 0.30 



F ‘4P Field ’ 78 Spectroscopy FUSRAP RadioI, Reports 
PI 1 I/4/99 

rage 4 of 6 

MISS00400 
MISS00400 
MISS00400 
MISS00400 
MISS00400 
MISS00400 
MISS00400 
MISS00400 
MISS00400 
MISS00400 
MISS00400 
MISS00400 
MISS00410 
MISS00410 
MISS00410 
MISS00410 
MISS0041 0 
MISS00410 
MISS00410 
MISS0041 0 
MISS00410 
MISS00410 
MISS00410 
MISS00410 
MISS00410 
MISS00410 
MISS00410 
MISS0041 0 

08125199 08126199 

08125199 08126lOO 

oai25/99 08/26/99 

08/25/99 08/26/99 

08125199 08126199 

08/25/99 08/26/99 

08/25/99 08/28/99 

08/25/99 08/26/99 

08125lOO oa/26/99 

oa/25/99 08/26/99 

08/25/99 oa/26/99 

08/25/99 oa/26/99 

oa/25/99 oa/26/99 

08/25/99 08/26/99 

08/25/99 08/26/99 

08125199 08/26/99 

oa/25/99 08126199 

oa/25/99 08/26/99 

08/25/99 08/26/99 

08/25/99 08/26/99 

08125199 08/26/99 

08/25/99 08126199 

08/25/99 oa/26/99 

08/25/99 08/26/99 

08/25/99 08/26/99 

08/25/99 08/26/99 

08125199 08/26/99 

08/25/99 08/26/99 

99G0002 
9960002 

99GOOO2 

99G0002 

9900002 

9960002 

9900002 

99G0002 

99G0002 

OQG0002 

OOG0002 

OOGOOO2 

99G0002 

9960002 

99G0002 

9900002 

9960002 

99G0002 

99GOOO2 

99GOOO2 

9960002 

99G0002 

99G0002 

OOGOOO2 

9900002 

9960002 

9960002 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

689.5 WET REG K-40 
689.5 WET REG es-137 

689.5 WET REG RA-226 
689.5 WET REG AC-227 
689.5 WET REG RA-228 
689.5 WET REG TH-228 
689.5 WET REG TH-232 
689.5 WET REG TH-230 
689.5 WET REG PA-231 
689.5 WET REG U-235 
689.5 WET REG U-238 
689.5 WET REG AM-241 
889.6 WET LREP K-40 
889.6 WET LREP cs-137 

889.6 WET LREP RA-226 
889.6 WET LREP AC-227 
889.6 WET LREP RA-228 
889.6 WET LREP TH-228 
889.6 WET LREP TH-232 
889.6 WET LREP TH-230 
889.6 WET LREP PA-231 
889.6 WET LREP U-235 
889.6 WET LREP u-238 

889.6 WET LREP AM-241 
889.6 WET FREP K-40 
889.6 WET FREP cs-137 

889.6 WET FREP RA-226 
889.6 WET FREP AC-227 

3.40 0.41 PCIIG GAMMASPEC 0.97 
0.13 0.00 PCllG GAMMASPEC 0.13 

1.53 0.06 PCIIG GAMMASPEC 0.20 

1.18 0.00 PCVG GAMMASPEC 1.18 

6.39 0.15 PCIIG GAMMASPEC 0.30 

6.39 0.15 PCI/G GAMMASPEC 0.30 

6.39 0.15 PCI/G GAMMASPEC 0.30 

43.10 0.00 PCIIG GAMMASPEC 43.10 

4.08 0.00 PCllG GAMMASPEC 4.08 

0.28 0.04 PCI/G GAMMASPEC 0.14 

1.46 1.28 PCI/G GAMMASPEC 4.24 

0.49 0.00 PCIIG GAMMASPEC 0.49 

7.10 0.45 PCIIG GAMMASPEC 0.56 

0.06 0.00 PCllG GAMMASPEC 0.06 

0.33 0.02 PCVG GAMMASPEC 0.07 

0.46 0.00 PCllG GAMMASPEC 0.46 

0.44 0.03 PCllG GAMMASPEC 0.11 

0.44 0.03 PCIIG GAMMASPEC 0.11 

0.44 0.03 PCI/G GAMMASPEC 0.11 

15.10 0.00 PCVG GAMMASPEC 15.10 

1.35 0.00 PCI/G GAMMASPEC 1.35 

0.03 0.02 PCIIG GAMMASPEC 0.05 

0.76 0.46 PCIIG GAMMASPEC 1.52 

0.18 0.00 PCIIG GAMMASPEC 0.18 

8.11 0.05 PCllG GAMMASPEC 0.42 

0.04 0.00 PCI/G GAMMASPEC 0.04 

0.35 0.02 PCVG GAMMASPEC 0.07 

0.46 0.00 PCllG GAMMASPEC 0.46 
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Sample 
ID 

Date 
C&&d 

SDG ID LAB ID vol. w/D Sample 

TYP 
Adyte Redt EnOr Units 

AildyticEll 

MNWfi 
MDA 

MISS00410 
MISS00410 
MISS00410 
MISS00410 
MISS00410 
MISS00410 
MISS00410 
MISS00410 
MISS00430 
MISS00430 
MISS00430 
MISSOq430 
MISS00430 
MISS00430 
MISS00430 
MISS00430 
MISS00430 
MISS00430 
MISS00430 
MISS00430 
MISS01690 
MISS01690 
MISS01690 
MISS01690 
MISS01690 
MISS01690 
MISS01690 
MISS01690 

08/25/99 08/26/99 99G0002 
08/25/99 08/26/99 99G0002 
08/25/99 08/26/99 9900002 
08/25/99 08/26/99 99G0002 
08125199 08/26/99 99GOOO2 
08/25/99 08126199 99G0002 
08125199 08/26/99 99G0002 
08/25/99 08/26/99 99GOOO2 
08/25/99 08/26/99 99GOOO2 
08/25/99 08126199 99GOOO2 
08/25/99 08/26/99 9900002 
08/25199 08/26/99 99GOOO2 
08/25/99 08/26/99 9900002 
08/25/99 08126199 9960002 
08125199 08126199 9980002 
08/25/99 08/26/99 9960002 
08/25/99 08/26/99 99GOO02 
08/25/99 08/26/99 99G0002 
08/25/99 08/26/99 9960002 
08/25/99 08/26/99 99G0002 
08/24/99 08/26/99 9900002 
08/24/99 08/26/99 9960002 
08/24/99 08/26/99 9960002 
08124199 08126199 99GOOO2 
08/24/99 08/26/99 9960002 
08124199 08/26/99 99GOOO2 
08124199 08/26/99 99G0002 
08/24/99 08/26/99 99GOOO2 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
NIA 
N/A 
N/A 
N/A 
NIA 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

889.6 WET FREP RA-228 0.44 
889.6 WET FREP TH-228 0.44 
889.6 WET FREP TH-232 0.44 
889.8 WET FREP TH-230 15.30 
889.6 WET FREP PA-23 1 1.83 
889.6 WET FREP U-235 0.07 
889.6 WET FREP U-238 1.65 
889.6 WET FREP AM-241 0.17 
663.8 WET REG K-40 3.95 
663.8 WET REG cs-137 0.14 
663.8 WET REG RA-226 1.51 
663.8 WET REG AC-227 1.34 
663.8 WET REG RA-228 7.90 
663.8 WET REG TH-228 7.90 
663.8 WET REG TH-232 7.90 
663.8 WET REG TH-230 50.40 
663.8 WET REG PA-231 4.68 
663.8 WET REG U-235 0.35 
663.8 WET REG U-238 4.84 
663.8 WET REG AM-241 0.55 
388.8 WET REG K-40 2.01 
388.8 WET REG es-137 0.18 
388.8 WET REG RA-226 1.07 
388.8 WET REG AC-227 1.39 
388.8 WET REG RA-228 5.30 
388.8 WET REG TH-228 5.30 
388.8 WET REG TH-232 5.30 
388.8 WET REG TH-230 49.50 

0.03 PCllG 
0.03 PCVG 
0.03 PCIIG 
0.00 PCllG 
0.00 PCIIG 
0.02 PCVG 
0.00 PCIIG 
0.00 PCIIG 
0.43 PCIIG 
0.00 PCIIG 
0.06 PCIIG 
0.00 PCIIG 
0.17 PCIIG 
0.17 PCIIG 
0.17 PCllG 
0.00 PCIIG 
0.00 PCIIG 
0.05 PCllG 
0.00 PCIIG 
0.00 PCVG 
0.41 PCVG 
0.00 PCIIG 
0.07 PCIIG 
0.00 PCIIG 
0.16 PCVG 
0.16 PCIIG 
0.16 PCIIG 
0.00 PCIIG 

GAMMASPEC 0.09 
GAMMASPEC 0.09 
GAMMASPEC 0.09 
GAMMASPEC 15.30 
GAMMASPEC 1.42 
GAMMASPEC 0.05 
GAMMASPEC 1.65 
GAMMASPEC 0.17 
GAMMASPEC 0.97 
GAMMASPEC 0.14 
GAMMASPEC 0.21 
GAMMASPEC 1.34 
GAMMASPEC 0.31 
GAMMASPEC 0.31 
GAMMASPEC 0.31 
GAMMASPEC 50.40 
GAMMASPEC 4.68 
GAMMASPEC 0.14 
GAMMASPEC 4.84 
GAMMASPEC 0.55 
GAMMASPEC 1.05 
GAMMASPEC 0.18 
GAMMASPEC 0.23 
GAMMASPEC 1.39 
GAMMASPEC 0.36 
GAMMASPEC 0.36 
GAMMASPEC 0.36 
GAMMASPEC 49.50 
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Location: 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat 

FMSS 
99GOOO2 

EA 

MAYWOOD 

Date Entered: 8/26/99 

Sample 
ID 

SDG ID LAS ID 

MISS01690 
MISS01690 
MISS01690 
MISS01690 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCSPIKE 
QCSPIKE 
QCSPIKE 
QCSPIKE 

08124199 08126199 99G0002 N/A 
08124199 08/26/99 99G0002 N/A 
08/24/99 08/26/99 9960002 N/A 
08124199 08/26/99 99GOOO2 N/A 
08/26/99 08/26/99 99G0002 N/A 
08/26/99 08126199 9960002 N/A 
08/26/99 08/26199 99GOOO2 N/A 
08/26/99 08126199 9900002 N/A 
08/26/99 08126199 9960002 N/A 
08/26/99 08126199 99G0002 N/A 
08/26/99 08/26/99 9960002 N/A 
08/26/99 08126199 99GOOO2 N/A 
08/26/99 08126199 9960002 N/A 
08126199 08126199 9960002 N/A 
08126199 08/26199 99G0002 N/A 
08/26/99 08/26/99 9960002 N/A 
04/01/99 08/26/99 99GO002 N/A 
04/01/99 08/26/99 9960002 N/A 
04/01199 08126199 99G0002 NIA 
04/01/99 08126199 99G0002 NIA 

388.8 WET REG PA-231 4.76 

388.8 WET REG U-235 0.15 

388.8 WET REG U-238 4.78 

386.8 WET REG AM-241 0.57 

945.0 DRY BL K-40 0.40 

945.0 DRY BL cs-137 0.02 

945.0 DRY BL RA-228 0.05 

945.0 DRY BL AC-227 0.15 

945.0 DRY BL RA-228 0.05 

945.0 DRY BL TH-228 0.05 

945.0 DRY BL TH-232 0.05 

945.0 DRY BL TH-230 7.00 

945.0 DRY BL PA-231 0.65 

945.0 DRY BL U-235 0.03 

945.0 DRY BL U-238 0.67 

945.0 DRY BL AM-241 0.08 

832.0 DRY LCSF cs-137 70.93 

832.0 DRY LCSF AM-241 165.74 

832.0 DRY LCST cs-137 68.43 

0.00 PCIIG 
0.05 PCllG 
0.00 PCllG 
0.00 PCllG 
0.00 PCllG 
0.00 PCl/G 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCllG 
0.00 PCVG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCllG 
0.00 PCllG 
2.24 PCIIG 
8.47 PCllG 
3.22 PCIlG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

832.0 DRY LCST AM-241 165.05 8.25 PCllG GAMMASPEC 

4.76 

0.16 

4.78 

0.57 

0.40 

0.02 

0.05 

0.15 

0.05 

0.05 

0.05 

7.00 

0.65 

0.03 

0.67 

0.08 

1.12 

3.94 

3.94 

0.40 
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SempL 
ID 

MISS00520 
MISS00520 
MISS00520 
MISS00520 
MISS00520 
MISS00520 
MISS00520 
MISS00520 
MISS00520 
MISS00520 
MISS00520 
MISS00520 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 

Dale 
CO//.3Cfed 

08/31/99 
08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08131199 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

Date 
Analyzed 

SDG ID 

09/01/99 99GOOO3 
09/01/99 99GOOO3 
09/01/99 99GOOO3 
09/01/99 99GOOO3 
09/01/99 99GOOO3 
09/01/99 9900003 
09/01/99 9900003 
09/01/99 99GOOO3 
09/01/99 99GOOO3 
09/01/99 9900003 
09/01/99 99GOOO3 
09/01/99 9900003 
09/01/99 9900003 
09/01/99 99G0003 
09/01/99 9900003 
09/01/99 99G0003 
09/01199 99G0003 
09/01/99 99G0003 
09/01/99 9900003 
09/01/99 99G0003 
09/01/99 99GOOO3 
09/01/99 9900003 
09/01/99 99GOOO3 
09/01/99 99G0003 
09/01/99 9960003 
09/01/99 99G0003 
09/01/99 9900003 
09/01/99 9960003 

LAB ID 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

Sample A!k++/CEl/ 
vol. w/D 

TYP 
AfW/j&J Rew/f EnOr Utlifs 

M&Cd 
MDA 

620.1 WET REG K-40 10.11 
620.1 WET REG cs-137 0.18 

620.1 WET REG RA-226 2.52 

620.1 WET REG AC-227 1.61 

820.1 WET REG RA-228 11.92 

620.1 WET REG TH-228 11.92 

620.1 WET REG TH-232 11.92 

620.1 WET REG TH-230 60.60 

620.1 WET REG PA-231 5.79 

620.1 WET REG U-235 0.27 

620.1 WET REG U-238 5.85 

620.1 WET REG AM-241 0.69 

758.9 WET REG K-40 8.74 

758.9 WET REG cs-137 0.14 

758.9 WET REG RA-226 1.47 

758.9 WET REG AC-227 1.31 

758.9 WET REG RA-228 9.43 

758.9 WET REG TH-228 9.43 

758.9 WET REG TH-232 9.43 

758.9 WET REG TH-230 50.10 

758.9 WET REG PA-23 1 4.59 

758.9 WET REG U-235 0.22 

758.9 WET REG U-238 4.75 

758.9 WET REG AM-241 0.58 

758.9 WET LREP K-40 8.90 

758.9 WET LREP cs-137 0.14 

758.9 WET LREP RA-226 1.49 

758.9 WET LREP AC-227 1.25 

0.72 

0.00 

0.09 

0.00 

0.23 

0.23 

0.23 

0.00 

0.00 

0.06 

0.00 

0.00 

0.59 

0.00 

0.06 

0.00 

0.18 

0.18 

0.18 

0.00 

0.00 

0.05 

0.00 

0.00 

0.59 

0.00 

0.06 

0.00 

PCIIG 
PCIIG 
PCVG 
PCVG 
PCIIG 
PCIIG 
PCI/G 
PCIIG 
PCI/G 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCVG 
PCIIG 
PCIIG 

PCIIG 
PCIIG 
PCIIG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

1.40 

0.18 

0.27 

1.61 

0.35 

0.35 

0.35 

80.60 

5.79 

0.18 

5.85 

0.89 

1.03 

0.14 

0.20 

1.31 

0.27 

0.27 

0.27 

50.10 

4.59 

0.14 

4.75 

0.56 

1.01 

0.14 

0.23 

1.25 
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Sample 
ID 

MISS0053X 08/31/99 

08/31/99 

08131199 

08/31/99 

08/31/99 

08/31/99 

08131199 

08/31/99 

08/31/99 

08/31/99 

08/31/99 
08/31/99 

08/31/99 

08/31/99 

08/31/99 

08131199 

08/31/99 

08131199 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08131199 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

D.d-3 
Analyzed 

09/01/99 

SDG ID 

99GO003 

LAB ID 

N/A 

Sample Ane/yf/cd Vol. w/D 
TYP 

Andy+ Result Emr units 
Method 

MDA 

758.9 WET LREP RA-228 9.40 0.18 PCVG GAMMASPEC 0.32 

MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS0053X 
MISS00540 
MISS00540 
MISS00540 
MISS00540 
MISS00540 
MISS00540 
MISS00540 
MISS00540 
MISS00540 
MISS00540 
MISS00540 
MISS00540 
MISS00550 
MISS00550 
MISS00550 
MISS00550 
MISS00550 
MISS00550 
MISS00550 
MISS00550 

09/01199 9960003 N/A 
09/01/99 9900003 N/A 
09/01199 99G0003 N/A 
09/01/99 99G0003 N/A 

09/01/99 9900003 N/A 
09/01/99 99G0003 N/A 
09/01/99 9900003 N/A 
09/01/99 9960003 NIA 
09/01/99 9900003 N/A 
09/01199 99G0003 N/A 
09/01/99 9900003 N/A 
09/01/99 9900003 N/A 
09/01/99 99G0003 N/A 
09/01/99 9960003 N/A 
09lOll99 9960003 NIA 
09/01/99 99GOO03 N/A 
09/01199 99G0003 N/A 
09/01199 9960003 N/A 
09/01/99 99G0003 N/A 
09/01/99 99G0003 N/A 
09/01/99 9900003 N/A 
09/01/99 9900003 N/A 
09/01199 9900003 N/A 
09/01199 9960003 N/A 
09/01/99 9900003 N/A 
09/01/99 9900003 N/A 
09/01/99 9900003 N/A 

758.9 WET LREP TH-228 9.40 
758.9 WET LREP TH-232 9.40 
758.9 WET LREP TH-230 49.50 
758.9 WET LREP PA-231 4.69 
758.9 WET LREP U-235 0.35 
758.9 WET LREP U-238 3.54 
758.9 WET LREP AM-241 0.56 
948.4 WET REG K-40 8.58 
948.4 WET REG cs-137 0.05 
948.4 WET REG RA-226 0.34 
948.4 WET REG AC-227 0.43 
948.4 WET REG RA-228 0.42 
948.4 WET REG TH-228 0.42 
948.4 WET REG TH-232 0.42 
948.4 WET REG TH-230 14.90 
948.4 WET REG PA-231 1.40 
948.4 WET REG U-235 0.05 
948.4 WET REG U-238 1.44 
948.4 WET REG AM-241 0.18 
598.1 WET REG K-40 8.56 
598.1 WET REG cs-137 0.18 
598.1 WET REG RA-226 3.04 
598.1 WET REG AC-227 1.71 
598.1 WET REG RA-228 12.55 
598.1 WET REG TH-228 12.55 
598.1 WET REG TH-232 12.55 
598.1 WET REG TH-230 65.30 

0.18 PCllG GAMMASPEC 0.32 
0.18 PCllG GAMMASPEC 0.32 
0.00 PCllG GAMMASPEC 49.50 
0.00 PCIIG GAMMASPEC 4.89 
0.05 PCI/G GAMMASPEC 0.15 
1.46 PCllG GAMMASPEC 4.74 
0.00 PCIIG GAMMASPEC 0.56 
0.46 PCllG GAMMASPEC 0.23 
0.00 PCIIG GAMMASPEC 0.05 
0.02 PCllG GAMMASPEC 0.07 
0.00 PCIIG GAMMASPEC 0.43 
0.03 PCllG GAMMASPEC 0.10 
0.03 PCI/G GAMMASPEC 0.10 
0.03 PCVG GAMMASPEC 0.10 
0.00 PCIIG GAMMASPEC 14.90 
0.00 PCllG GAMMASPEC 1.40 
0.02 PCIIG GAMMASPEC 0.05 
0.00 PCI/G GAMMASPEC 1.44 
0.00 PCllG GAMMASPEC 0.18 
0.71 PCIIG GAMMASPEC 1.56 
0.00 PCllG GAMMASPEC 0.18 
0.10 PCllG GAMMASPEC 0.29 
0.00 PCIIG GAMMASPEC 1.71 
0.24 PCIIG GAMMASPEC 0.45 
0.24 PCllG GAMMASPEC 0.45 
0.24 PCI/G GAMMASPEC 0.45 
0.00 PCI/G GAMMASPEC 65.30 
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MISS00550 
MISS00550 
MISS00550 
MISS00560 
MISS00560 
MISS00560 
MISS00560 
MISS00560 
MISS00560 
MISS00560 
MISS00560 
MISS00560 
MISS00560 
MISS00560 
MISS00580 
MISS00570 
MISS00570 
MISS00570 
MISS00570 
MISS00570 
MISS00570 
MISS00570 
MISS00570 
MISS00570 
MISS00570 
MISS00570 
MISS00570 

08131199 09/01199 

08131199 09lOll99 

08131199 09/01/99 

08131199 09/01/99 

08/31/99 09/01/99 

08131199 09/01/99 

08131199 09/01199 

08131199 09lOll99 

08131199 09/01/99 

08131199 09lOll99 

08131199 09/01199 
08131199 09/01/99 
08131199 09lOll99 

08131199 09/01/99 

08131199 09/01/99 

08131199 09/01199 

08131199 09/01199 

08131199 09/01/99 

08131199 09lOll99 

08131199 09/01/99 
08131199 09/01/99 

08131199 09/01/99 

08131199 09/01/99 

08131199 09101/99 

08131l99 09/01/99 

08131199 09/01/99 

08131199 09/01/99 

9900003 
9960003 
99G0003 
99G0003 
99GOOO3 
99GOOO3 
9900003 
99GOOO3 
9960003 
99G0003 
9960003 
9960003 
9900003 
99G0003 
99G0003 
9900003 
9960003 
9900003 
99G0003 
9960003 
99GOOO3 
9960003 
9900003 
9900003 
9900003 
99GOOO3 
99GOOO3 

LAB/D 

N/A 
N/A 
NIA 
NIA 
NIA 
N/A 
N/A 
N/A 
NIA 
NIA 
N/A 
NIA 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 

sample 
ID 

MISS00550 

Dtlte 
c0//ec/ed 

08131199 

Oak? 
Analyzed 

09/01199 

SDG ID 

9960003 

Sample Ana/yt/ca/ Vol. w/D 
TYP 

Anafyia Result EllW 0/7/1s 
MelhOd 

MDA 

598.1 WET REG PA-231 
598.1 WET REG U-235 
598.1 WET REG U-238 
598.1 WET REG AM-241 
559.1 WET REG K-40 
559.1 WET REG cs-137 
559.1 WET REG RA-226 
559.1 WET REG AC-227 
559.1 WET REG RA-228 
559.1 WET REG TH-228 
559.1 WET REG TH-232 
559.1 WET REG TH-230 
559.1 WET REG PA-231 
559.1 WET REG U-235 
559.1 WET REG U-238 
559.1 WET REG AM-241 
908.5 WET REG K-40 
908.5 WET REG cs-137 
908.5 WET REG RA-226 
908.5 WET REG AC-227 
908.5 WET REG RA-228 
908.5 WET REG TH-228 
908.5 WET REG TH-232 
908.5 WET REG TH-230 
908.5 WET REG PA-231 
908.5 WET REG U-235 
908.5 WET REG U-238 
908.5 WET REG AM-241 

8.09 
0.36 
0.76 
0.73 

11.10 
0.43 
7.16 
4.02 

77.83 
77.83 
77.83 

151.00 
14.70 

1.43 
16.44 

1.67 
8.97 
0.05 
0.35 
0.49 
0.44 
0.44 
0.44 

16.60 
1.50 
0.10 
1.69 
0.18 

0.00 PCIIG 
0.06 PCIIG 
1.90 PCIIG 
0.00 PCIIG 
1.06 PCIIG 
0.00 PCIIG 
0.19 PCIIG 
0.00 PCIIG 
1.11 PCIIG 
1.11 PCIIG 
1.11 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.06 PCIIG 
4.45 PCIIG 
0.00 PCIIG 
0.50 PCIIG 
0.00 PCIIG 
0.02 PCIIG 
0.00 PCIIG 
0.03 PCIIG 
0.03 PCIIG 
0.03 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.02 PCIIG 
0.00 PCIIG 
0.00 PCIIG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

6.09 

0.20 
6.33 
0.73 
2.81 
0.43 
0.65 
4.02 
0.78 
0.78 
0.78 

151.00 
14.70 
0.37 

14.40 
1.67 
0.53 
0.05 
0.08 
0.49 
0.09 
0.09 
0.09 

16.60 
1.50 
0.05 
1.69 
0.18 



F P 

Location: MAYWOOD 

Site WES: FMSS Date Entered: g/2/99 
Work Order Number: 99G0003 

Project Number: 
Environmental Cat: EA 4 

Field r a Spectroscopy FUSRAP Radioi? Qeports 
Pr: I I/4/99 

I ‘lge4of6 

Sample 
ID 

MISS00580 
MISS00580 
MISS00580 
MISS00580 
MISS00580 
MISS00580 
MISS00580 
MISS00580 
MISS00580 
MISS00580 
MISS00580 
MISS00580 
MISS00590 
MISS00590 
MISS00590 
MISS00590 
MISS00590 
MISS00590 
MISS00590 
MISS00590 
MISS00590 
MISS00590 
MISS00590 
MISS00590 
MISS00600 
MISS00600 
MISS00600 
MISS00600 

Dafe 
CO//C-&d 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

08/31/99 

Dafe 
Analyzed 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09101199 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

SDG ID 

9900003 
99G0003 
99G0003 
9900003 
99GOOO3 
99GOOO3 
99G0003 
9900003 
9960003 
99GOOO3 
9900003 
9960003 
9960003 
9960003 
99GOOO3 
9960003 
9900003 
9900003 
99GOOO3 
99GOOO3 
99G0003 
99G0003 
99G0003 
9900003 
9980003 
9900003 
9900003 
99G0003 

LABID 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Sample Anelyficel Vol. W! 
TYP 

A&%3 R.%U/l EKlr Unifs 
Method 

MDA 

GAMMASPEC 520.7 WET 
520.7 WET 
520.7 WET 
520.7 WET 
520.7 WET 
520.7 WET 
520.7 WET 
520.7 WET 
520.7 WET 
520.7 WET 
520.7 WET 
520.7 WET 
713.9 WET 
713.9 WET 
713.9 WET 
713.9 WET 
713.9 WET 
713.9 WET 
713.9 WET 
713.9 WET 
713.9 WET 
713.9 WET 
713.9 WET 
713.9 WET 
984.5 WET 
984.5 WET 
984.5 WET 
964.5 WET 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 

K-40 
cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 

0.88 

0.06 

0.14 

0.37 

0.14 

0.14 

0.14 

14.30 

1.43 

0.04 

1.66 

0.18 

1.14 

0.12 

0.70 

1.08 

5.25 

5.25 

5.25 

40.40 

3.60 

0.16 

4.00 

0.45 

8.70 

0.05 

0.36 

0.49 

0.00 PCVG 
0.00 PCI/G 
0.02 PCVG 
0.00 PCllG 
0.00 PCI/G 
0.00 PCVG 
0.00 PCI/G 
0.00 PCI/G 
0.00 PCllG 
0.02 PCllG 
0.00 PCllG 
0.00 PCllG 
0.00 PCllG 
0.00 PCI/G 
0.05 PCI/G 
0.00 PCllG 
0.13 PCllG 
0.13 PCVG 
0.13 PCllG 
0.00 PCllG 
0.00 PCllG 
0.04 PCllG 
0.00 PCllG 
0.00 PCllG 
0.48 PCI/G 
0.00 PCI/G 
0.02 PCllG 
0.00 PCllG 

-. 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.88 

0.06 

0.06 

0.37 

0.14 

0.14 

0.14 

14.30 

1.43 

0.05 

1.66 

0.16 

1.14 

0.12 

0.18 

1.06 

0.29 

0.29 

0.29 

40.40 

3.60 

0.12 

4.00 

0.45 

0.47 

0.05 

0.08 

0.49 



Field la Spectroscopy FUSRAP Radio’ Reports 
Pr, 1 I/4/99 

Page 5 of 6 

sampte 
ID 

MISS00600 
MISS00600 
MISS00600 
MISS00600 
MISS00600 
MISS00600 
MISS00600 
MISS00600 
MlSS00610 
MISS00610 
MISS00610 
MISS00610 
MISS00610 
MISS00610 
MISS00610 
MISS00610 
MISS00610 
MISS00610 
MISS00610 
MISS00610 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 

Date 
cottc?cfed 

08131199 
08131199 
08/31/99 
08/31/99 
08131199 
08131199 
08/31/99 
08131199 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 

Date 
Atll3/&Wt 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 

SDG ID LABID 

99GOOO3 N/A 
99GOOO3 N/A 
99G0003 N/A 
9900003 N/A 
99GOOO3 N/A 
99GOOO3 N/A 
99GOOO3 N/A 
99G0003 N/A 
9960003 N/A 
9900003 N/A 
99G0003 N/A 
99GOOO3 N/A 
99GOOO3 N/A 
99G0003 N/A 
99G0003 N/A 
99G0003 N/A 
9900003 N/A 
9900003 N/A 
99G0003 N/A 
99GOOO3 N/A 
9900003 N/A 
99GOOO3 N/A 
9900003 N/A 
99GOOO3 N/A 
9900003 N/A 
9960003 N/A 
99G0003 N/A 
99GOOO3 N/A 

vat. w/D 
Sample 

TYP 
Anatyte ReNdf ERcr Units At&ftC.d 

M&Gil 
MDA 

964.5 WET REG RA-228 0.73 0.04 PCI/G GAMMASPEC 
964.5 WET 
964.5 WET 
964.5 WET 
964.5 WET 
964.5 WET 
964.5 WET 
964.5 WET 
680.8 WET 
680.8 WET 
680.8 WET 
680.8 WET 
680.8 WET 
680.8 WET 
680.8 WET 
680.8 WET 
680.8 WET 
680.8 WET 
680.8 WET 

680.8 WET 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 

FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 

BL 
BL 
BL 
BL 
BL 
BL 
BL 
BL 

TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 

RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 

0.73 

0.73 

16.80 

1.46 

0.05 

1.71 

0.19 
1.33 

0.12 

0.80 

1.14 

6.56 

6.56 

6.56 

45.60 

4.11 

0:20 

4.34 

0.51 

0.39 
0.03 

0.05 

0.15 

0.08 

0.08 

0.08 

6.87 

0.04 PCIIG 
0.04 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.02 PCI/G 
0.00 PCl/G 
0.00 PCIIG 
0.00 PCI/G 
0.00 PCIIG 
0.05 PCVG 
0.00 PCVG 
0.15 PCIIG 
0.15 PCIIG 
0.15 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.04 PCIIG 
0.00 PCI/G 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCVG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCIIG 
0.00 PCI/G 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.11 
0.11 
0.11 

16.80 

1.46 

0.06 

1.71 

0.19 

1.33 

0.12 

0.20 

1.14 

0.29 

0.29 

0.29 

45.60 

4.11 

0.14 

4.34 

0.51 

0.39 

0.03 

0.05 

0.15 

0.08 

0.08 

0.08 

6.87 



I .P Field a Spectroscopy FUSRAP RadioI/ %+XtS 
Pr, 1 I/4/99 

rage 6 of 6 

Location: MAYWOOD 
I 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

FMSS 
99GOOO3 

EA 

Date Entered: 9/z/99 

ID 

QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCSPIKE 
QCSPIKE 
QCSPIKE 
QCSPIKE 

Date 
Co//mfed 

09/02/99 
09/02/99 
09/02/99 

Daf.9 
nna/ymd 

09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 

SDG ID LAB ID vol. w/D Sample 
TYP 

99G0003 N/A 945.0 DRY BL 
99G0003 N/A 945.0 DRY BL 
99GOOO3 N/A 945.0 DRY BL 
99GOOO3 NIA 945.0 DRY BL 
9900003 N/A 832.0 DRY LCSF 
99G0003 N/A 832.0 DRY LCSF 
9900003 N/A 832.0 DRY LCST 
99G0003 NIA 832.0 DRY LCST 

PA-231 
U-235 
U-238 

AM-241 
cs-137 

AM-241 
cs-137 

AM-241 

Result 

0.79 
0.03 0.00 
0.72 0.00 
0.07 0.00 

70.09 2.21 

166.30 8.51 

68.43 3.22 

165.05 8.25 

Error 

0.00 

UtJl1.s 

PCVG 
PCIIG 
PCllG 
PCIIG 
PCllG 
PCllG 
PCIIG 
PCVG 

Anelyfical 
Method 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

MDA 

0.79 
0.03 

0.72 

0.07 

1.08 

3.88 

1.08 

3.88 



c I 1P 

I Location: MAWNOOD 
I 

Site WBS: 
Work Order Number: 

Project Number: 
Environmental Cat: 

FMSS 
99GOOO4 

EA 

Date Entered: 9m99 

Field la Spectroscopy 
\ 

FUSRAP RadioI, ’ Reports 
PI 1 I/4/99 

, dgel of6 

MISS00710 
MISS00710 
MISS00710 
MISS00710 
MISS00710 
MISS00710 
MISS00710 
MISS00710 
MISS00710 
MISS00710 
MISS00710 
MISS00710 
MISS00720 
MISS00720 
MISS00720 
MISS00720 
MISS00720 
MISS00720 
MISS00720 
MISS00720 
MISS00720 
MISS00720 
MISS00720 
MISS00720 
MISS00730 
MISS00730 
MISS00730 
MISS00730 

09/01/99 09/02/99 99G0004 
09/01/99 09/02/99 9960004 
09/01/99 09/02/99 9900004 
09/01/99 09/02/99 99G0004 
09/01/99 09/02/99 99GO004 
09/01/99 09/02/99 99GOOO4 
09/01/99 09/02/99 99GOOO4 
09/01/99 09/02/99 99GOOO4 
09/01/99 09/02/99 9900004 
09/01/99 09/02/99 99G0004 
09/01/99 09/02/99 99GOOO4 
09/01/99 09/02/99 99GOOO4 
09/01/99 09/02/99 9900004 
09/01/99 09/02/99 99GOOO4 
09/01/99 09/02/99 99G0004 
09/01/99 09/02/99 99GOOO4 
09/01/99 09/02/99 9980004 
09/01/99 09/02/99 99G0004 
09/01/99 09/02/99 99G0004 
09/01/99 owo2/99 99GOOO4 
09/01/99 OQ/O2/99 9?GOOO4 
09/01/99 09/02/99 99GOOO4 
09/01/99 09/02/99 99G0004 
09/01/99 09/02/99 99GOOO4 
09/01/99 09/02/99 99GOOO4 
09/01/99 09/02/99 99GOOO4 
09/01/99 09/02/99 9900004 
09/01/99 09/02/99 99GOOO4 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

464.4 WET REG K-40 
484.4 WET REG cs-137 

484.4 WET REG RA-226 
484.4 WET REG AC-227 
484.4 WET REG RA-228 
464.4 WET REG TH-228 
484.4 WET REG TH-232 
484.4 WET REG TH-230 
464.4 WET REG PA-231 
484.4 WET REG U-235 
484.4 WET REG U-238 
484.4 WET REG AM-241 
646.9 WET REG K-40 
646.9 WET REG cs-137 

646.9 WET REG RA-226 
646.9 WET REG AC-227 
646.9 WET REG RA-228 
646.9 WET REG TH-228 
646.9 WET REG TH-232 
646.9 WET REG TH-230 
646.9 WET REG PA-231 
646.9 WET REG U-235 
646.9 WET REG U-238 
646.9 WET REG AM-241 
042.6 WET REG K-40 
842.8 WET REG cs-137 

842.8 WET REG RA-226 
842.8 WET REG AC-227 

7.60 0.00 PCI/G 
0.93 0.00 PCVG 
8.31 0.25 PCI/G 
8.44 0.00 PCVG 

352.69 4.77 PCIIG 
352.69 4.77 PCIIG 
352.69 4.77 PCIIG 
313.00 0.00 PCl/G 
32.20 0.00 PCI/G 

5.07 0.22 PCI/G 
79.61 8.33 PCI/G 

3.45 0.00 PCI/G 
10.54 0.91 PCl/G 

0.34 0.00 PCl/G 
2.80 0.13 PCllG 
3.11 0.00 PCVG 

54.79 0.79 PCl/G 
54.79 0.79 PCl/G 
54.79 0.79 PCVG 

121.00 0.00 PCllG 
11.70 0.00 PCI/G 

1.06 0.11 PCVG 
15.74 2.90 PCl/G 

1.34 0.00 PCl/G 
8.68 0.50 PCVG 
0.06 0.00 PCVG 
0.49 0.03 PCVG 
0.59 0.00 PCllG 

GAMMASPEC 7.60 

GAMMASPEC 0.93 

GAMMASPEC 1.19 

GAMMASPEC 8.44 

GAMMASPEC 1.60 

GAMMASPEC 1.60 

GAMMASPEC 1.60 

GAMMASPEC 313.00 

GAMMASPEC 32.20 

GAMMASPEC 0.83 

GAMMASPEC 29.70 

GAMMASPEC 3.45 

GAMMASPEC 2.33 

GAMMASPEC 0.34 

GAMMASPEC 0.52 

GAMMASPEC 3.11 

GAMMASPEC 0.60 

GAMMASPEC 0.60 

GAMMASPEC 0.60 

GAMMASPEC 121.00 

GAMMASPEC 11.70 

GAMMASPEC 0.35 

GAMMASPEC 11.50 

GAMMASPEC 1.34 

GAMMASPEC 0.46 

GAMMASPEC 0.06 

GAMMASPEC 0.09 

GAMMASPEC 0.59 



Field na spectroscopy FUSRAP Radio1 Reports 
PI 1 I/4/99 

rage 2 of 6 

Semple 
ID 

MISS00730 
MISS00730 
MISS00730 
MISS00730 
MISS00730 
MISS00730 
MISS00730 
MISS00730 
MISS00740 
MISS00740 
MISS00740 
MISS00740 
MISS00740 
MISS00740 
MISS00740 
MISS00740 
MISS00740 
MISS00740 
MISS00740 
MISS00740 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 

09/01/99 
OQ/Ol/QQ 
09/01/99 
OQ/Ol/QQ 
09/01/99 
OQ/Ol/QQ 
OQ/Ol/QQ 
09/01/99 
OQ/Ol/QQ 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 

D&3 
Analyzed 

09/02/99 

09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 

SDG ID 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Vol. w/D Sample 

TYW 
All&40 R.9SUfi EfTVr Units 

All.QfiCd 
M&Cd 

MDA 

842.8 WET REG RA-228 0.81 0.04 PCllG GAMMASPEC 0.13 

09/01/99 
09/01/99 

99G0004 
99GOOO4 
99G0004 
99G0004 
9960004 
9900004 
99G0004 
9900004 
99GOOO4 
99G0004 
99GOOO4 
9960004 
99G0004 
99G0004 
QQG0004 
99G0004 
99G0004 
9900004 
99G0004 
99G0004 
99GOOO4 
99GOOO4 
99GOOO4 
99GOOO4 
99G0004 
99G0004 
99GOOO4 
99G0004 

LAB/D 

842.8 WET REG TH-228 0.81 
842.8 WET REG TH-232 0.81 
842.8 WET REG TH-230 21.20 
842.8 WET REG PA-231 1.83 
842.8 WET REG U-235 0.14 
842.8 WET REG U-238 2.05 
842.8 WET REG AM-241 0.27 
500.4 WET REG K-40 10.50 
500.4 WET REG cs-137 1.30 
500.4 WET REG RA-226 14.47 
500.4 WET REG AC-227 11.80 
500.4 WET REG RA-228 698.06 
500.4 WET REG TH-228 698.06 
500.4 WET REG TH-232 698.06 
500.4 WET REG TH-230 433.00 
500.4 WET REG PA-231 45.00 
500.4 WET REG U-235 8.29 
500.4 WET REG U-238 162.12 
500.4 WET REG AM-241 4.73 
730.3 WET REG K-40 8.35 
730.3 WET REG cs-137 0.11 
730.3 WET REG RA-226 0.91 
730.3 WET REG AC-227 0.98 
730.3 WET REG RA-228 4.13 
730.3 WET REG TH-228 4.13 
730.3 WET REG TH-232 4.13 
730.3 WET REG TH-230 37.50 

0.04 PCVG GAMMASPEC 0.13 
0.04 PCVG GAMMASPEC 0.13 
0.00 PCVG GAMMASPEC 21.20 
0.00 PCllG GAMMASPEC 1.63 
0.02 PCVG GAMMASPEC 0.07 
0.70 PCVG GAMMASPEC 2.23 
0.00 PCVG GAMMASPEC 0.27 
0.00 PCVG GAMMASPEC 10.50 
0.00 PCVG GAMMASPEC 1.30 
0.38 PCVG GAMMASPEC 1.68 
0.00 PCllG GAMMASPEC 11.80 
9.34 PCllG GAMMASPEC 2.44 
9.34 PCVG GAMMASPEC 2.44 
9.34 PCllG GAMMASPEC 2.44 
0.00 PCVG GAMMASPEC 433.00 
0.00 PCllG GAMMASPEC 45.00 
0.32 PCllG GAMMASPEC 1.21 
9.13 PCllG GAMMASPEC 40.70 
0.00 PCllG GAMMASPEC 4.73 
0.55 PCllG GAMMASPEC 0.86 
0.00 PCVG GAMMASPEC 0.11 
0.05 PCllG GAMMASPEC 0.16 
0.00 PCVG GAMMASPEC 0.98 
0.10 PCllG GAMMASPEC 0.19 
0.10 PCllG GAMMASPEC 0.19 
0.10 PCVG GAMMASPEC 0.19 
0.00 PCVG GAMMASPEC 37.50 

Date: 
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Salllple 
ID 

MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00750 
MISS00760 
MISS00760 
MISS00760 
MISS00760 
MISS00760 
MISS00760 
MISS00760 
MISS00760 
MISS00760 
MISS00760 
MISS00760 
MISS00760 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

Date 
Al-kdpd 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

09/07/99 

SD0 ID 

9900004 
9900004 
99GOOO4 
9980004 
9900004 

99GOOO4 

99GOOO4 

99GOOO4 

99GOOO4 

9900004 

99GOOO4 

99GOOO4 

9900004 

99GOOO4 

9900004 

9900004 

9900004 

99GOOO4 

99G0004 

QQGOOO4 

99GOOO4 

99GOOO4 

99GOOO4 

QQG0004 

9900004 

99G0004 

9960004 

99G0004 

LABID 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Sampte 
vol. w/D 

TYP 
Af?dyfC3 R.ZSUff ERor Units AW&fkX/ 

Mdkd 
MDA 

730.3 WET REG PA-231 3.27 0.00 PCllG GAMMASPEC 
730.3 WET REG U-235 
730.3 WET REG U-238 
730.3 WET REG AM-241 
730.3 WET LREP K-40 
730.3 WET LREP cs-137 
730.3 WET LREP RA-226 
730.3 WET LREP AC-227 
730.3 WET LREP RA-228 
730.3 WET LREP TH-228 
730.3 WET LREP TH-232 
730.3 WET LREP TH-230 
730.3 WET LREP PA-231 
730.3 WET LREP U-235 
730.3 WET LREP U-238 
730.3 WET LREP AM-241 
760.3 WET REG K-40 
760.3 WET REG cs-137 

760.3 WET REG RA-226 
760.3 WET REG AC-227 
760.3 WET REG RA-228 
760.3 WET REG TH-228 
760.3 WET REG TH-232 
760.3 WET REG TH-230 
760.3 WET REG PA-231 
760.3 WET REG U-235 
760.3 WET REG U-238 
760.3 WET REG AM-241 

0.29 0.04 PCl/G GAMMASPEC 
3.83 1.15 PCVG GAMMASPEC 
0.43 0.00 PCVG GAMMASPEC 
7.81 0.54 PCI/G GAMMASPEC 
0.11 0.00 PCllG GAMMASPEC 
0.93 0.05 PCllG GAMMASPEC 
0.97 0.00 PCI/G GAMMASPEC 
4.22 0.11 PCVG GAMMASPEC 
4.22 0.11 PCVG GAMMASPEC 
4.22 0.11 PCVG GAMMASPEC 

36.90 0.00 PCVG GAMMASPEC 
3.36 0.00 PCVG GAMMASPEC 
0.35 0.04 PCl/G GAMMASPEC 
4.64 1.13 PCl/G GAMMASPEC 
0.42 0.00 PCVG GAMMASPEC 
7.42 0.60 PCllG GAMMASPEC 
0.16 0.00 PCllG GAMMASPEC 
1.12 0.05 PCllG GAMMASPEC 
1.43 0.00 PCI/G GAMMASPEC 

12.92 0.22 PCVG GAMMASPEC 
12.92 0.22 PCVG GAMMASPEC 
12.92 0.22 PCVG GAMMASPEC 
57.30 0.00 PCI/G GAMMASPEC 

5.29 0.00 PCVG GAMMASPEC 
0.36 0.06 PCVG GAMMASPEC 
5.86 1.70 PCVG GAMMASPEC 
0.63 0.00 PCllG GAMMASPEC 

3.27 

0.11 

3.69 

0.43 

0.91 

0.11 

0.16 

0.97 

0.23 

0.23 

0.23 

36.90 

3.36 

0.11 

3.56 

0.42 

1.35 

0.16 

0.20 

1.43 

0.30 

0.30 

0.30 

57.30 

5.29 

0.18 

5.47 

0.63 
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Sample 
ID 

MISS00770 
MISS00770 
MISS00770 
MISS00770 
MISS00770 
MISS00770 
MISS00770 
MISS00770 
MISS00770 
MISS00770 
MISS00770 
MISS00770 
MISS0078X 
MISS0078X 
MISS0076X 
MISS0078X 
MISS0078X 
MISS0078X 
MISS0078X 
MISS0078X 
MISS0078X 
MISS0078X 
MISS0078X 
MISS0078X 
MISS00790 
MISS00790 
MISS00790 
MISS00790 

Daie 
COllected 

09/01/99 

Date 
A@Ed 

09/07/99 

SDG ID LAB ID 

9900004 NA 

SWllple Atkdytictd 
Vol. w/D 

TYP 
Ad@ RMU/f Error Units 

Mdhod 
MDA 

584.8 WET REG K-40 7.42 0.00 PCllG GAMMASPEC 7.42 . 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01199 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/01/99 

09/07/99 9900004 NA 
09/07/99 9960004 NA 
09/07/99 99G0004 NA 
09/07/99 9900004 NA 
09/07/99 99GOOO4 NA 
09/07/99 9900004 NA 
09/07/99 9960004 NA 
09/07/99 9960004 NA 
09/07/99 9900004 NA 
09/07/99 99GOOO4 NA 
09/07/99 9960004 NA 
09/07/99 9960004 NA 
09/07/99 9960004 NA 
09/07/99 9900004 NA 
09/07/99 9900004 NA 
09/07/99 9900004 NA 
09/07/99 99GOOO4 NA 
09/07/99 9900004 NA 
09/07/99 9900004 NA 
09/07/99 99GOOO4 NA 
09/07/99 9960004 NA 
09/07/99 99GOOO4 NA 
09/07/99 9900004 NA 
09/07/99 99GOOO4 NA 
09/07/99 99G0004 NA 
09/07/99 99G0004 NA 
09/07/99 99G0004 NA 

584.8 WET REG cs-137 0.89 

584.8 WET REG RA-226 13.60 

584.8 WET REG AC-227 8.16 

584.8 WET REG RA-228 373.05 

584.8 WET REG TH-228 373.05 

584.8 WET REG TH-232 373.05 

584.8 WET REG TH-230 304.00 

584.8 WET REG PA-231 30.80 

584.8 WET REG U-235 3.95 

584.8 WET REG U-238 52.32 

584.8 WET REG AM-241 3.34 

613.4 WET REG K-40 4.00 

613.4 WET REG cs-137 0.48 

613.4 WET REG RA-226 3.28 

613.4 WET REG AC-227 4.43 

613.4 WET REG RA-228 114.04 

613.4 WET REG TH-228 114.04 

613.4 WET REG TH-232 114.04 

613.4 WET REG TH-230 172.00 

613.4 WET REG PA-231 16.70 

613.4 WET REG U-235 1.76 

613.4 WET REG U-238 47.72 

613.4 WET REG AM-241 1.88 

895.7 WET REG K-40 8.30 

895.7 WET REG cs-137 0.11 

895.7 WET REG RA-226 0.55 

895.7 WET REG AC-227 1.03 

0.00 PCVG GAMMASPEC 
0.34 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
5.00 PCI/G GAMMASPEC 
5.00 PCllG GAMMASPEC 
5.00 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.18 PCllG GAMMASPEC 
8.17 PCVG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.16 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
1.58 PCllG GAMMASPEC 
1.58 PCllG GAMMASPEC 
1.58 PCllG GAMMASPEC 
0.00 PCllG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.16 PCVG GAMMASPEC 
4.82 PCIIG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.52 PCVG GAMMASPEC 
0.00 PCVG GAMMASPEC 
0.04 PCI/G GAMMASPEC 
0.00 PCllG GAMMASPEC 

0.89 

1.19 

816 

1.58 

1.58 

1.58 

304.00 

30.80 

0.85 

28.80 

3.34 

4.00 

0.48 

0.74 

4.43 

0.78 

0.78 

0.78 

172.00 

16.70 

0.49 

16.10 

1.88 

0.82 

0.11 

0.17 

1.03 
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Sample 
ID 

MISS00790 
MISS00790 
MISS00790 
MISS00790 
MISS00790 
MISS00790 
MISS00790 
MISS00790 
MISS00800 
MISS00800 
MISS00800 
MISS00800 
MISS00800 
MISS00800 
MISS00800 
MISS00800 
MISS00800 
MISS00800 
MISS00800 
MISS00800 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 
QCBLANK 

oaf.2 
cot/.?cted 

09/01/99 

09/01/99 

09/01/99 

09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/01/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 

ode 
Anatyzed 

09/07/99 
09/07/99 

09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 
09/07/99 

SD0 ID LAB/D 

99G0004 NA 
9900004 
99GOOO4 
99G0004 
99G0004 
99GOOO4 
99GOOO4 
99GOOO4 
99GOOO4 
99GOOO4 
99GOOO4 
99GOOO4 
99GOOO4 
99GOOO4 
99G0004 
9900004 
99G0004 
9960004 
99GOOO4 
99G0004 
99GOOO4 
9900004 
9900004 
9960004 
9900004 
9960004 
9960004 
9960004 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Vol. w/D Sampte 
TYP 

Afll3lyte R.XGU/f EtlQr Utlifs Analyticet 
MdhGd MDA 

895.7 WET REG RA-228 6.77 0.26 
895.7 WET 
895.7 WET 
895.7 WET 
895.7 WET 
895.7 WET 
895.7 WET 
895.7 WET 
876.4 WET 
876.4 WET 
876.4 WET 
876.4 WET 
876.4 WET 
876.4 WET 
876.4 WET 
876.4 WET 
876.4 WET 
876.4 WET 
876.4 WET 
876.4 WET 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 
945.0 DRY 

REG 
REG 
REG 
REG 
REG 
REG 
REG 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 
FREP 

BL 
BL 
BL 
BL 
BL 
BL 
BL 
BL 

TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 
PA-231 
U-235 
U-238 

AM-241 
K-40 

cs-137 
RA-226 
AC-227 
RA-228 
TH-228 
TH-232 
TH-230 

6.77 
6.77 

-7.25 
3.69 
0.21 
3.88 
0.44 
7.80 
0.08 
0.36 
0.74 
2.69 
2.69 
2.69 

27.40 
2.54 
0.15 
0.88 
0.30 
0.11 
0.02 
0.05 
0.15 
0.07 
0.07 
0.07 
6.34 

0.14 PCVG 
0.14 PCllG 
0.14 PCVG 
9.60 PCI/G 
0.00 PCIIG 
0.04 PCVG 
0.00 PCVG 
0.00 PCIIG 
0.46 PCIIG 
0.00 PCllG 
0.03 PCIIG 
0.00 PCVG 
0.08 PCVG 
0.08 PCVG 
0.08 PCVG 
0.00 PCllG 
0.00 PCVG 
0.03 PCllG 
0.81 PCVG 
0.00 PCVG 
0.09 PCVG 
0.00 PCVG 
0.00 PCVG 
0.00 PCllG 
0.00 PCI/G 
0.00 PCllG 
0.00 PCVG 
0.00 PCIIG 

GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 
GAMMASPEC 

0.28 
0.26 

32.20 
3.69 
0.12 
3.88 
0.44 
0.48 
0.08 
0.12 
0.74 
0.18 
0.18 
0.18 

27.40 
2.54 
0.08 
2.68 
0.30 
0.30 
0.02 
0.05 
0.15 
0.07 
0.07 
0.07 
6.34 
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Environmental Cat: EA I I 

Sample 
ID 

QCBLANK 
QCBIANK 
QCBLANK 
QCBLANK 
QCSPIKE 
QCSPIKE 
QCSPIKE 
QCSPIKE 

D&3 Date 
COllected Anetyzed 

09/07/99 09/07/99 

09/07/99 09/07/99 

09/07/99 09/07/99 

09/07/99 09/07/99 

04/01/99 09/07/99 

04/01/99 09/07/99 

04/01/99 09/07/99 

04/01199 09/07/99 

SDG ID LA8 ID Vol. w/n 
Sample Atltllyficd 

TYP 
Ah4yfe R&W/f EnOr units 

M&hCd 
MDA 

99G0004 NA 945.0 DRY BL PA-231 0.65 0.00 PCVG GAMMASPEC 0.65 

9900004 NA 945.0 DRY BL U-235 0.03 0.00 PCVG GAMMASPEC 0.03 

9960004 NA 945.0 DRY BL U-238 0.67 0.00 PCllG GAMMASPEC 0.67 

9900004 NA 945.0 DRY BL AM-241 0.07 0.00 PCVG GAMMASPEC 0.07 

9960004 NA 832.0 DRY LCSF CS-137 70.62 2.22 PCVG GAMMASPEC 1.07 

9900004 NA 832.0 DRY LCSF AM-241 167.67 8.52 PCVG GAMMASPEC 3.83 

QQG0004 NA 832.0 DRY LCST CS-137 68.43 3.22 PCllG GAMMASPEC 1.07 

9960004 NA 832.0 DRY LCST AM-241 165.05 8.25 PCVG GAMMASPEC 3.83 
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Soil Chemical Data 

Appendix E presents the soil chemical data results for the composite samples collected during 
the engineering test pit program. The following presents brief descriptions of the analysis 
methods used by the contract laboratory. 

Volatile Organic Compounds 

EPA SW846 Method 826B is used for the analysis of Volatile Organic Compounds. Helium is 
bubbled through a sample contained in a specifically designed purging chamber. The purgeables 
are efficiently transferred from the sample to the vapor phase. The vapor is swept through a 
sorbent column where the purgeables are trapped. After purging is completed, the sorbent 
column is heated and backflushed with Helium to desorb the purgeables onto a gas 
chromatographic column. The gas chromatograph is temperature programmed to separate the 
purgeables which are then detected with a mass spectrometer. The holding time for aqueous 
samples is fourteen (14) days from the date of collection, providing that the samples are 
preserved to pH ~2 with HCl (seven (7) days otherwise). The holding time for soil samples is 
also fourteen (14) days from collection. 

Semivolutile Organic Compounds - Soil 

EPA SW846 Methods 3550B.and 8270C are used for the extraction and analysis of Semivolatile 
Organics. A 30 gram sample is sonicated three times with a 1: 1 mixture of Methylene Chloride 
and Acetone. The extracts are then concentrated and analyzed by GUMS. The holding time for 
extraction is fourteen (14) days from date of collection. The holding time for analysis is forty 
(40) days from date of extraction. 

Pesticides - Soil 

EPA SW846 Methods 355OB and 808 1A are used for the extraction and analysis of Pesticides 
and PCBs. A 30 gram sample aliquot is sonicated three times with a 1: 1 mixture of Acetone and 
Methylene Chloride. The extracts are concentrated and exchanged to Hexane. PCB only 
samples are treated with sulfuric acid as a cleanup. Pesticide/PCB samples may have florisil 
cleanup. The extract is then analyzed by gas chromatography and the compounds are measured 
using an electron capture detector. The holding time for extraction is fourteen (14) days from 
date of collection. The holding time for analysis is forty (40) days from date of extraction. 

Appendix E - Soil Chemical Data STONE & WEBSTER A 
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PCBs - Soil 

PCBs in soils are analyzed using EPA Method 3550B/8082. A 30 gram sample is sonicated tree 
times with a 1: 1 mixture of Acetone and Methylene Chloride. The extracts are concentrated, 
treated with Sulfuric Acid, and exchanged to Hexane. The extract is then analyzed by gas 
chromatography with electron capture detector on two different GC columns. 

Metals 

Metals analysis is based on SWS46. Arsenic, Selenium, Thallium and Lead maybe analyzed by 
furnace AA with Zeeman background correction. Mercury is analyzed by cold vapor technique. 
All other metals are analyzed by Inductively Coupled Argon Plasma emission spectroscopy (if 
the ICP61E Trace is used, Arsenic, Selenium, Thallium and Lead can be analyzed by ICP). 
Samples for ICP analysis are digested with Hydrochloric and Nitric Acids. Samples for furnace 
analysis are digested with Nitric Acid. Samples for Mercury analysis are digested with 
Potassium permanganate and Nitric Acid. The holding time for all other Metals is six (6) 
months. 

Chemical Data Results 

Since limited chemical data was available on MISS soils, chemical composite samples were 
collected during the test pit program. The intent of the data collection is for eventual use in 
characterizing materials processed during the technology demonstration. Processed materials that 
are determined to be radiologically below criteria may be disposed of as RCRA C or D waste. 

Chemical exceedauces are noted based on comparison to the non-residential NJ Soil Cleanup 
Criteria (SCC). Table E-la presents the NJDEP requirements. Table E-lb summarizes chemical 
exceedances as determined using the listed criteria. 

Chemical results for each composite sample are shown in Tables E-l through E-5 for SVOCs, 
VOCs, Metals, Pesticides and PCBs, respectively. 

Appendix E - Soil Chemical Data STONE & WEBSTER b, 
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Table E-la: Chemical Exceedance Criteria 
Engineering Test Pit Sampling 
Maywood Interim Storage Site, Maywood NJ 

Contaminant 

NJDEP Non- 
Residential Soii 
Cleanup Criteria 

1 ,I ,I-Trichloroethane 1000 mglkg 

1 ,I ,2,2-Tetrachloroethane 70 mg/kg 

1,1,2-Trichloroethane 420 mg/kg 

1,1-Dichloroethane 1000 mg/kg 

1.1~Dichloroethene 150 mg/kg 

1,2+Trichlorobenzene 1200 mgRg 

1.2~Dichlorobenzene 10000 mg/kg 

1.2~Dichloroethane 24 mg/kg 

1,2-Dichloropropane 43 mg/kg 

1 ,bDichlorobenzene 10000 mgikg 

1,4-Dichlorobenzene 10000 mg/kg 

2,4,5Trichlorophenol 10000 mglkg 

2,4&TrichlorophenoI 270 mglkg 

2,CDichlorophenol 3100 mglkg 

2,4-Dimethylphenol 10000 mglkg 

2,4-Dinitrophenol 2100 mg/kg 

2,4-Dinitrotoluene 4 mg/kg 

2-Butanone 1000 mglkg 

2-Chlorophenol 5200 mglkg 

2-Methylphenol 10000 mgIkg 

3,3’-Dichlorobenzidine 6 mglkg 

4,4’-DDD 12 msn(g 

4$-DDE 9 msM 

4,4’-DDT 9 wQ 

4-Chloro+methylphenol 10000 mg/kg 

4-Chloroaniline 4200 mglkg 

CMethyl-2-pentanone 1000 mg/kg 

CMethylphenol 10000 mglkg 

Acenaphthene 10000 mgn(g 

Acetone 1000 mg/kg 



Table E-la: Chemical Exceedance Criteria 
Engineering Test Pit Sampling 
Maywood Interim Storage Site, Maywood NJ 

Contaminant 

NJDEP Non- 
Residential Soil 
CIeanup Criteria 

Aldrin 

Anthracene 

Antimony 

Arochlor-1016 

Arochlor-1221 

Arochlor-1232 

Arochlor-1242 

Arochlor-1248 

Arochlor-1254 

Arochlor-1260 

Arsenic 

Barium 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Beryllium 

Bis(2-chloroethyl) ether 

Bis(2-chloroisopropyI) ether 

bis(2ethylhexyl)phthalate 

Bromodichloromethane 

Bromoform 

Bromomethane 

Butyl benzyl phthalate 

Cadmium 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

Chloromethane 

0.17 mg/kg 

10000 mg/kg 

340 mglkg 

2 v&3 

2 mglkg 

2 mgQ 

2 mglkg 

2 mgM4 

2 mglkg 

2 wW 

20 mgn(g 

47000 mg/kg 

13 mg/kg 

4 w&g 

0.66 mg/kg 

4 mglkg 

4 mglkg 

2 mglkg 

3 mglkg 

10000 mglkg 

210 mglkg 

36 mglkg 

370 mg/kg 

1000 mg/kg 

10000 mg/kg 

100 mglkg 

4 mglkg 

680 mgkg 

28 mglkg 

1000 mg/kg 

‘. ‘_ 
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Table E-la: Chemical Exceedance Criteria 
Engineering Test Pit SampIing 
Maywood Interim Storage Site, Maywood NJ 

Contaminant 

NJDEP Non- 
Residential Soil 
Cleanup Criteria 

L 

Chromium (Vi) 

Chrysene 

cis-1.2-Dichloroethene 

cis-1 ,bDichloropropene 

Copper 

Cyanide, Amenable 

Di-n-butylphthalate 

Di-n-octylphthalate 

Dibenzo(a,h)anthracene 

Dibromochloromethane 

Dieldrin 

Diethylphthalate 

Dimethylphthalate 

Endosulfan I 

Endosulfan II 

Endrin 

Ethylbenzene 

Fluoranthene 

Fluorene 

Gamma-BHC 

Heptachlor 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-Cd)Pyrene 

lsophorone 

Lead 

m-Xylenes (Total) 

i, Mercury 

20 mglkg 

46 m*g 

1000 mg/kg 

5 f-Mb 

600 mgn(g 

21000 mg/kg 

10000 mglkg 

10000 mgkg 

0.66 mgn(g 

1000 mglkg 

0.18 mglkg 

10000 mglkg 

10000 mglkg 

6200 mglkg 

6200 mg/kg 

310 mg/kg 

1000 mg/kg 

10000 mglkg 

10000 mglkg 

2.2 mglkg 

0.65 mglkg 

2 Wb3 

21 mgn(g 

7300 mg/kg 

100 mg/kg 

4 mgikg 

10000 mg/kg 

600 mgncg 

1000 mglkg 

270 mg/kg 



Table E-la: Chemical Exceedance Criteria 
Engineering Test Pit Sampling 
Maywood Interim Storage Site, Maywood NJ 

Contaminant 

NJDEP Non- 
Residential Soil 
Cleanup Criteria 

Methoxychlor 5200 mglkg 

Methylene Chloride 210 mglkg 

N-nitrosodi-n-propylamine 0.66 mg/kg 

N-nitrosodiphenylamine 600 mglkg 

Naphthalene 4200 mglkg 

Nickel 2400 mglkg 

Nitrobenzene 520 mglkg 

Pentachlorophenol 24 mglkg 

Phenol 10000 mg/kg 

Pyrene 10000 mg/kg 

Selenium 3100 mglkg 

Silver 4100 mg/kg 

Styrene 97 mglkg 

Tetrachloroethene 6 mglkg 

Thallium 2 mglkg 

Toluene 1000 mglkg 

Toxaphene 0.2 mg/kg 

trans-1.2-Dichloroethene 1000 mglkg 

trans-l .Z-Dichloropropene 5 mgh 

Trichloroethene 54 mgM 

Vanadium 7100 mg/kg 

Vinyl chloride 7 Wb 

Zinc 1500 mgfkg 

-: ..‘._ ” 
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Table E-I 6: Chemical Exceedances (NDJEP Non-Residential Soil Reuse Criteria) 

Engineering Test Pit Sampliizg 

Maywood Interim Storage Site, Maywood 
F; s::,,.:,,. ,:y,&“* ?.W, t: ,$:,:, :‘a?;. ,,f’--.’ 2 “i+x:‘>:- “i,Jiil ;-I~~~~~Y,,,:‘I’; g __ -7,. c.-:;:‘,x~ ;y,-. il“- ,_j- ‘.< : ‘2,s ,: “,._. I’: ::“*..::~ ?“>::t~.:~>lircd*,.> i ,,_ :-$,1,,,. i:~;.,y--, s? ,r ,*; ,..T” ..+ :,.;, .< .“” ,A,y..,xri ,‘a$ ,:.: ~,,.;“‘*:,;:&,. ,;,: I: ” :r.;z : ,, >.( ,,,, <.m, j $2 ,,,,*. : :: ‘: ., \:.x‘.~.Tf 

Chemical Sail Screening 
Area Zone Chemical Concentration Units Level Indusfrial Units 

Test Pit 1 REUP 

Test Pit 1 REUP 

Test Pit 1 SUOV 

Test Pit 2 REOV 

Test Pit 2 REUP 

Test Pit 2 REUP 

Test Pit 2 SUOV 

Test Pit 2 SUUP 

Test Pit 2 TRUP 

Test Pit 2 TRUP 

Test Pit 2 TRUP 

Test Pit 3 REOV 

Test Pit 3 SUOV 

Test Pit 3 SUOV 

Monday, Februnry 07,200U 

Arsenic 35.4 

Arsenic 37.3 

Benzo(a)pyrene 0.74 

Bis(2-chloroethyl) ether 5.2 

Bis(2-chloroethyl) ether 5 

Bis(2-chloroethyl) ether 5.4 

Benzo(a)pyrene 0.92 

Bis(2-chloroethyl) ether 7.4 

Arsenic 24.3 

Bis(2-chloroethyl) ether 48 

Copper 962. 

Beryllium 2.32 

Gamma-BHC 51 

Arsenic 68.3 

mg/kg 

wJkg 

mg/kg 

w#9 

wlkg 

w/kg 

w/kg 

wlkg 

mg/kg 

wlkg 

mg/kg 

w/kg 

mglkg 

mg/kg 

, 

20.00 mg/kg 
20.00 w/kg 
0.66 mglkg 
3.00 mglkg 
3.00 mglkg 
3.00 mg/kg 
0.66 mg/kg 
3.00 wlkg 

20.00 mglkg 
3.00 mglkg 

600.00 mglkg 
2.00 mdkg 
2.20 mglkg 

20.00 mc.Qkg 



Table E-lb: Chemical Exceedances (NDJEP Non-Residential Soil Reuse Criteria) 

Engirreering Test Pit Sampling 

Maywood Interim Storage Site, Maywood 

Chenticd 
A ret1 Zone Chenrical Concentration Urrits 

Soil Screening 
Level Industrial Units 

Test Pit 3 SUOV 

Test Pit 3 SUUP 

Test Pit 3 SUUP 

Test Pit 3 TROV 

Test Pit 3 TRUP 

Test Pit 4 REOV 

Test Pit 4 REOV 

Test Pit 4 REUP 

Test Pit 4 REUP 

Test Pit 4 REUP 

Test Pit 4 SUOV 

Test Pit 4 SUOV 

Test Pit 4 SUOV 

Test Pit 4 TROV 

Dieldrin 19 

Arsenic 46.0 

Gamma-BHC 12 

Arsenic 39.2 

Arsenic 90.9 

Arsenic 26.5 

Thallium 2.72 

Thallium 2.06 

Beryllium 2.18 

Arsenic 50.5 

Thallium 4.48 

Arsenic 100. 

Beryllium 3.15 

Beryllium 2.43 

0.18 

20.00 

2.20 

20.00 

20.00 

20.00 

2.00 

2.00 

2.00 

20.00 

2.00 

20.00 

2.00 

2.00 



Table E-lb: Chemical Exceedances (NDJEP Non-Residential Soil Reuse Criteria) 

Engineering Test Pit Sampling 

Maywood Interim Storage Site, Maywood 
\^~~ !,,; “ji:~ *cT* ;: ,;> j( ,..,.; .%$ -.-:,i ,.-7C)<y, : /, ,,, :‘.‘.~::‘i”“‘. Te.:‘i’.‘.>, ‘l’,<>: ,.:6,.::, .c p’ :‘x,~~l’” _ -‘)‘j ,. : ., ,I jj ^-. ,,.. lS.< I ,p, j;-~;,>.~“,y,~,., .“;i:.“,, - ,,?, ;.;,,s, .; :y\*.~;y:qir‘ :,c.,, .“C‘ ,.w;;:2 ..: ,.;, ,, --. ,‘: ,,, , n ., ., . ~:.., 1.: 

Chenrical Soil Screening 
Area Zone Clieniicd Concentrixtion Units Level Industricrl Units 

Test Pit 4 TROV Thallium 4.31 mg/kg 2.00 mg/kg 

Test Pit 4 TROV Arsenic 110. r-w/kg 20.00 mg/kg 

Test Pit 5 OA03 Benzene 380 wlkg 13.00 w/kg 

Test Pit 5 OA03 Toluene 73000 mglkg 1 ,ooo.oo wlkg 

Test Pit 5 UPER Copper 889. w/kg 600.00 mg/kg 



Engineering Test Pit Sampling 
u -Analyzed for but not detedeci 

J -Compound detected. value is estimated 
B - Analyte in blank as well as sample 
E-Exceeds calibration curve range 

Maywood Interim Storage Site, MaywoodiVJ UJ -Compound not deteded. quantitation limit is esbmat D - Identified at secondary diluation factor 
.,.. - ,_.._~ _. ,_“- . . “. : - : .- ?’ ,,-I- ” “. -__-, ; ” .., _; ,.; ^ 

SW .smplLJ ID: .MIss-001 .I0 TeslPitl S li’ Sample ID: XIISS-UOljX T*.G fit 1 sri’sm~~~/e II). :MXS-00160 Ten Pi1 I 

i san1ple Type: .%hnrrfucr Soil SlJOl’ Sample Type: .Sub.wg(oce Soil SU(iP sbinple I>pe: .Suh.w@ce Soil WLO -/ 

~ .SampJe Datr: U&WI YYY so,,lp fe Dale: owu:19YY .%nnpk Dale: U82o/I99Y 

Analysis Name ReSrrII L’r!it Exceedonce A~m~sis ,Vam ReStllI 

540 U UGlKG - &Trichlorobe~e”e 

tinit Exceedonce An&sk lYame ReW& qnit ficeedance 

1.2.4-Trichlorobe”ze”e 580 U UGiKG 1.2.4-Trichlorobenzene. 120 U &/KG 
12-Dichlorobenrene 540 U X/KG 1.2-Dichlorobenzene 580 U UG/KG 1.2-Dichlorobanzene 120 U UG/JSG 
1.3-Dchlorobenzene 540 .U UGiKG 1 .3-Didlorobenrene 580 U UGiKG 1.SDichloroberuene 120 U UGIKG. 
1 .CDichlorobenzene 540 U X/KG 1.4-Dichlombenrene 580 U W/KG 1.4-D)chlorobenzene 

i?.2LOXYbiS~OPL~ -540 z.2xkybMrChlcfom~lomproeanel 5801LvG4K G 

120 U W/KG 

2ZOxvbis(l6h.WWUUUGIK- 
2.2L~c4llQmphaao 1-G 2.4XGidl~~~ 99NJ-UG- 24.5Trichl0rwhenol2oooUuG/KG 

2e61dchlomDhenollaOOGUGlKG 2.4+6Jkichlorophen -1900UGIKG 2 4etTDdw&enol 38UUJGJJCG 
-WI 1853 U UGIKG ?&L%chloms41900UU.GlKG 7 4--01 =UuGLKG 
2&Dimeth&henolf8M)UVG/KG wiole~p~nol 19ootL.u-m-w~l 3auuJL 
2.4b&aheU- WinitmDhenolu.GlKG 7m)Q tJ= 

2zlX?Mcotoluene540U_UG/KGL Z&Ri&m@W580UU.G/KG WMIDiOJW"* l2OUL 
Z.&Dinitmtoluene. 540 U W/KG 2.6Dinitmtoluene .~ 580 U UGrUG S.B-Dinilrotoluene 120 U !JG/KG 
2Chlomnaphthalene 540 U UWG Z-Chloronaphthalene 580 U. UGIKG 21Chloronaphthalene 320 U UGIKG 
2-Chlomphenol 1800 U UGIKG P-Chlorophenol 1900 U %/KG Z-Chlorophenol 35OUUG/KG 
PMethylnaphthalene 540 U UG/KG 2-Methylnaphthalene 580 U.UG/KG 2Uethylnaphthalene.. 120 U.UG/KG 
2-Metttylphenol 1803 U UG/KG ZMethylphenol 1900 U UGlKG.. P-Memylpheno. 380 U UGIKG 
2-Nitroaniline 9200 U UGlKG 2-Nitroaniline 9900 U X/KG. Z-Nitroaniline _ _ 2CQO U UGIKG. 
2-Niiphenol -1800 U UG/KG P-NiOphenol ~. 1900 U UG/KG 2-Nitropherol __ _ 380 U UGiKG 
3.3’.Dichlorobenzidine 540 U UG/KG. 3.3-Dichlorobenzidine 580 U UGlKG 3.3’-Dichlorcbenzidine 120 U UG/KG 
BNilroaniline 92W U UGXG 3-N@oaniline S900 .U UGIKG. 3-Nitmaniline 2COO U UG/KG 
4.6Dmitro-2-Methylphenol 9200 U UGiKG 4.6Dinitm2Methylphenol 9900 U UG/KG 4.6-Dinitm2Methylphenol 2000 U UGIKG 
4-BromophenyWhenylether 540 U UG/KG. 4-Bromophenyl-Phenylether 580 U UGIKG. 4-Bmmophenyl-Phenylethec 120 U UGiKG 
4-ChlorMethylpheo~llCIWKG 4=C-thvlohenolWU.G& &!zhkxMehvlDhencI120 
2l4x- 54QUAW- &XamanWSBC-UL!SfKG zlz!aJom UOAXGQCG- 
m-540- +akmh-DYLEm -SE&U-UG&G p4.chJProohenvCPhenvlEthw120U 

MWhenol 450 JL 4zMethvlDhenoluvlJGiUG 5lzMethYlPhe-?MII 
‘+J&Qme -L- 990-u-u- 4ztaEabow!uGfKG 
4-Nitrophenol92MllllnlYcL S&it&&+nol9.9C!O-U-U.r.ruG 44W&XGQlWO-UGlKG 
Acenaphthene 200 J UG/KG Acenaphthene 580 U UG/KG AcenaPtlm 120 UUGIKG 
Acanaphthylene 54OUUGIKG Acenaphthylene 58VJUGlKG Acenaphthylene 120 U.U.G/KG 
Anthracane 510 J UG/KG Anmrzcme. 580 U. UGiKG _ fwthracene _.. _ 120 U UG/KG 
Benzo(akmthracene 1100 UG/KG Benzob)anthaoene 580 U UG/KG Bertzo(a)amhracene 120 U UGD(G. - 

BenzoWw-ene 740. .UGiKG ~. Yes Benztialpyrene ..5BOUUGrKG Bemo(a)pyrene.. 120UUWG. 
Be”zo(b)fluoa”the”e 1000. UGIKG. Benzo(b)fiuwanthene 58oUUGiKG Be”zo(b)fluoranthe”e 12OUUGlKG. 
Benro@.h.i)perylene 540 -U W/KG Benzo(gh.i)patylene 580 U UGlKG Betuo(g.h.i)pwylene _ 120 U UG/KG 
Benro(k)fluoranthene .4OOJUG/KG. Bertzo(k)flwranthene 5BOUUGlKG Be”zo(k)flwranthe”e 120 U W/KG 
Bis(2chlwoethox.y) methane 540 U UG/KG Bis(2chlorcethoxy) methane 580 U UG/KG Bis(2hloroathoxy) methane 120 U U.G/KG 
BislPchloroethyl) eVIer 54OUUG!KG Bls(2hlorcethyl) ether 580 U UGiKG Bi~2shkxcethyl) ether 120 U UGIKG 
BjS(2-ethylhexyl)phthalate 540 U UGIKG Bis(2-athylhexyl)pMhalate 580 U W/KG Bis(2ethylhexyl)phtlate 12OUUGIKG. 
Butylbenzyl phthalate 540 U UGIKG BUY benalphthalate 580 u UGMG Butyl be”zyl phthalate 120 U UGJKG 
5Txbaizde 210 J UG- &&azc&~UU.GiKG camar01e ___. 120 u u.GLK!z 

QrYwn* l2w- -C-e lzQLLu.GMG 
Di?&Bwate 54DUUGIKG DiMWMhaM5BQU-U.U~~i~gutvl~hthalateu~G 
D&N-Ocb!Jpht!mIat- -.-..- -5K-U-UGMG- _--. Di&-OdylphMalate..-p _~~ ~-- -580 ..l-UGIKG- _ .-. - Dii~&lphthalate.--. - -120-U. UGIKG.. _.. _ _~ 

DtZ2@Z~thra~L~UG ~ DitsVne~W”-ll”IKG Ilibemola.h)anurrace~OUULGKL 
Dibenrofuan.. -.--- ~- ___. __ 540. U-UGKG ---.--. ~~ D~banzofurao- ..-_ _. . _-. ._._ - -580. U-UG(KG. .-..- Diberuofuran~---- -..--. --..lM..U.UG/K~~~. _ . 
Dwthylphthalate 540 U UWKG Diethylphthalate 580 U UGiKG Diethylphthalate 12UUlJGIKG 
Dimethylphthalate 54OUUG.‘KG Dimethylphthalate 5BOUUGlKG Dimethylphthalate 120 U .UG/KG 
Flwranthene. -2200~ UGIKG Flu,xa”thene 200 J UG/KG Flwanthene. 12oUUG/KG 
Flwrene 250 J UGIKG. Flwrerte %OUUG!KG FhrorWle ,320 U.U.G.‘KG 
Hexachlorobenrene 540 U UGlKG Hexachlorobenrene 580 U UG/KG Hexachlorobanzene 120 U UG/KG 
Hexachlorobutadiene 540 U UG/KG Hexachkirobutadiene 580 U UGJKG Hexachlorobutadiene 120 U. UWG 
Hexabrlorccydopentadiene 540 U Xi/KG Hexachlcmcy~entadiene 580 U UGlKG Hexachlorocytlopentadiene 120 U UG/KG 
Hexachlorcethahane WUUGIKG Hexachloroethane 58OUUG/KG Hexachlorcetharie 120 U .UG/KG 
IndencU.2.34)pyren 3K)JUGlKG I”deno(l2.3-cd)pym”e SSOUUGIKG Indeno(l.2.3-cd)pyrene 120 U UG/KG 
lsophorone 540 U UGiKG lsophorone 580 U UGIKG IsOphorone 120 U UGrKG 
N-nitrosodi-n-pmpylamlne 540 U UG/KG N-nitmsodiipmpy!amine 580 U UG/KG N-nitrosodi-npmpyhmine 120 U UG/KG 
N-nitmsod~phenylamin 540 U UWKG Nnitmsodiphenylamine 5BOUUGIKG N-&oso-d@enylamine 120 U UGiKG 
Naphthalane. _ _ __._ .._. %O_U_UuKG._. .____. ~._ Naphthalene~ .._ .~ .- 580 U UGiKG - _ Naphthalene -. .--_-._-. ~.. 12O.Y.UGIKG ._ __~ _... 

NRrobenz~~nll-uGIKL fatfohenzena 58’-U-LLQKG Jh%mhenzene 120 U l&Z&G 

P~tachlomphewl - .- -.92W-U-U.G!KG.. ..-. - - . PencachlorophenoL-- ._ ~-... -9900 U_lLWG --- - - _ PentachlomphenoL. __.. --.~ . ..2OCQ Y .UGIKG. .~ _ .._ 

ehenanthrene21ooUWG f?hennanthrene 5BWLllGOSG ehenanthreoe120AUGIKG 

Phenol ..-. ~_.. -.-~~ 18OWLUGKG ..-- F!henoL ..- _~ _.. .1soQ..U..UGiKG - ..--- Phenol..- ..______ _~._. .38O_YYGIKG _ . 

&mm Xl@- .&ame WLULGKG b@mB 1201AGfKL~ 

‘- 

Monday,Febmary07,2000 
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Engineering Test Pit Sampling U -Analyzed for but cot detecied B - Anaiyte in blank as well as sample 
J - Compound detected, value is estimated E -Exceeds calibration curve range 

L-f 

j sFmo&p;Ic A&&&--~-~ “. .--.-. .. ... ...--.--. -. ---“‘..‘....--.-..‘..‘.“.‘. ‘.---‘-‘-- .--..-........--............- .- 

.._ - __........ .._...._. 

Ttw Pif I SW .5hnplr ID: MLSS-00180 Test Pit I j swsantplc ID: .uT.wo 190 TestPi 

Stdwt~~ace Soil TROY SumpIe Iype: Subsut$ace 5% TRIYP / So,r,ple Ijpe: Sub.vur/ace Soil TRIO 
; Smple Date: O&zO~I 999 Smnple Date: O&X20/1999 

/ .!w?Y~~!%!% _. _ _ . . .R ^ unir..~~f!?!!~e _ !+!!!&aE __..___ __. AT!‘!!. ..“!!“. E-EY!?!~! i .A~~~;. ““‘“Y;:!!.. .!!!~~??????!~~~ 
1.2.43ichbrobemene. . IS.O..U_U.G/KG. .1.2.43ricNorobwnene .._.... 140 U. UG/KG. ._ _ _ . . 1.2.4Tr.ichbcobenzene .lj.O-U UGIKG.- .._ _._. 
.1.2-Dichbroiwnzene ..-... _. _.. 13.0. U. UGlKG . _. .._ .1.2 .., .140. .U .U.G/KG .X2-Dichbrobenzene . . _ . 110. Y UGJKG ____ _ 
1.SDiilorobenzene. ,. .-.. - _.... .ll.O...U.,U.G/KG .,_. _ 1.3-D.ichlocobemeae~. _._ ._ 1.40 U .UG/KG .__. _ ..~- 1.5Dicbbcotwzene. _. .._. 31O.U.UGiKG .._._-.... 

1.4-Dichbrobenzene _ .._ _ _ _ _ .l.l.O-U. UGlKG _. . _.. _. .1&Dichlwobenzene ._.. .._. - 140. U. .U.G/KG.. .l+eDichlorobenzene. .._, __. .11.0 .U UG!KG. ~~ _. .._. 
2.29xbitiChJomDroDanel110 lluG~~-~~wKG 2 7’-Orvbis(lCWrJ-UGlKG 
7 4.6-Trichlwwheno-SSQ-LLU_UG/KG~ 2.4.5Trihlwo3henoi-UGlKG 2A-srJim l~t.l..llcn<G 

~l~lU.LGIKL 2+eL&~l 44ouuGn<G2e6ldcblnmpheral mu-- 

L, 

2.4Dhim1900UUGlKG~ ~09 U-UGLJSG 2.4Djnamphenal 1933 UJJQJG 

11O_U-UGLKL~MUKG 110 u- 
.Z&Dioitrotoluene ._._..... - ll.O...U. U.G!KG. _. ____ _. _ 2.&D.inibotoluene __.._ _ .._ ..-.... .I44 U.UG/KG ___ -. ._ - 2.6Pinitrotohtefie _. 1 IO.. U.UG/KG __.... _ 

2~Chbconaptkthalene~. . 1 I.O..U..U.G.‘KG.. 2rChlorcnaphthalene~. ._ _ _ _.._. __, 3.40.Y U.WKG ..- .- Z~:bloronwhthalene _ ._ .-. ._. . ..llQ.UYG!KG- .- __. . 
.EChlwophanol.. _._ _ . _. _. ..3&0 U.UG/KG..- _ _ _ _ __ 26hlorcpi~1ol..... ___ ..44RU UGIKG-. _ 2zzhloru&ertoL.. _. 360 U. UCXG 
2-MethylnaQhthabm... _. ,_ ,. _ _ 130 U YGlKG .._ _. 2rMetJ’iybaphthaleoe _..__ __.__.... _ SOY.U.G/KG .._ - 2Me.thylcapMhalene. _ _ ._ _ ..ll.O..U .%/KG._ _ 

.EMethylphenoL.- ___. -. 360 U-UG/KG ._....__.._. _. _... 2hdethy@twno- __ - _...___ -. 44RU...UGIKG... . . . 2-Methylphenol. .._.. 360. U UGIKG... _. 
2&roaniline -_ _ ___ . __ SUt...U .U.G/KG.. ._.. ___, ,,., __ _ 2-Nianiline. .__,_,_-_.... _. _. ._ 2300. U. .U.mG ..,_ .._ ,__ _ _ _ _ .2-Niiniline. _ .- .19oo.U YGIKG _ ._ -. 

2-Niihenol...... .._. .._ __ 3s.Q U UG/KG . .- .._.. P+Jiiphenctt ___,___..,.,_._,_. 440 .U ..UG/KG.. ._____ 2rNitrophenol..._ . . 360. U.UGIKG. _ _~ 

.3.3Y:Dichksobenzidii.. .l.l.O.Y UGIKG.. _. ._. ._ ..__. .3.3’Diine _ . . . ..14o..U .UG!KG __. . 3~3~:3:-Didrlorobenzidine .lI.O. U. UGIKG _...... 

~Nitroaniline ._.... .._..... .._ 1900 Y..UG/KG ..__._.__ .- _. ?CNiioiiii ._____-__ .._ _. 23!XU.L!G!KG._ __ _ 3-Nitmanilinc .- __ 1900 U .UG/KG _ _. 

tl.Wiiol _ .._ 1.900-U_.UG/KG.-. .._. ._. .4.6-Dinitm&Me~L _ 23Do. U..U.WKG.. .._ - +l&Din@2~ethylphennol.. ~. .1900. U UG/KG. ._ ._. .._ 

.~Brcmoprreor~Phanyl@her ., ._ ,.. ..I 1.0 U Ye/KG _ _ . _... +Brom@te!&%e!r#lethec.. _ ____ 140~ .U.UG/KG... _ _ _ 4:Bromophenyi?henyh?the... . . ..llO .U..U.G/KG _. 
110 u UQKG m-G- 4A3ll-~d 110 ULUG/KG 

--O-u-UGIKGL em 14 U UGLKG 4z.B-Q!JUGII(G 
4Xt&s&envCPhemLEMer&U-UG/KG~ 4-ChlamVtherU-lLGIKGG------ wth110U 

-3 %lLUG!KG -4zMeWJptmml440_UG--4Methvloheno’- 
4-Nitroaniline1900UuwK-M 23CULllGfKG------CNRroaniline $900 U-UGIL- 

5lzwaemol19oo~u~uG/KG ?wwX%nol 2?a-- JzmgPhemJ 1900 U-UQKG 
Acmaphvlene ,_,_, ,_ _ .__ _ .64. J ..U.G/KG ____ _ __.. _. AcenapMhene _______. __. _ ._. .140. U.Uc;/KG _.. ._ .- _ .- Acenap+Shene .11O.U .U.GrKG... ..- _ 
AwnapJtthyJene.. .-..- .._ _ _ _ _ .SII..U.G!KG. .._ -.. Acenmne ..__.,_.._._ ____ 140 ..U...UGIKG..., .-... Acenaphthy+?ns.. . ___ 1 lO_U.UG!KG _ _ _ _. 

Anthracene - __.......... .._ _ ..16O. _ . UG!KG. Anthrawne. _.._..___.._ _____ .._ .340. U..UG/KG Anthracene...- . ..1 lO.U..U.G/KG. ..__ 

Benzola)aothrwene. -. __- __. 560 _.__ UGIKG.. _._ ._ Benzo(a)anthrawt~_. ._.. 140 ..U..UWKG Benrqa)anthrawne l.lOY.UG/KG _ .__ ._ 
Bmzo(a)pyrene .._ _.. .._ _ _ 460 U.GIKG. ___ __ Bemo(a&%ene ..__...__.,~ ., _,_ ., .._ ___ 14O..U. UWKG Bento@)pyrene . _ 31.0. U-UWKG _ ._ 
.Ben~oiblfluoraothefte~~ _. _ _ . .Z60. ._. UWKG- _ __ __..... Benro(b)fkwaotbene.. _. _ _ . . .._ ..__. ..57_ J-U.G/KG.. ._. .__ _ Beru~b&luomnthew . . 110-U UGXG __..__ . -. _ 
Benzdg.h.i)perylene. .3 1.0.. U_U.G/KG,. . .._ Benzo&h.i)pe@ene ._._ .._.. .140-U. .UG/KG. -. Benzo&.h.i)perylene l.lO.Y.U.GXG ____._. 

Benzdk~fluoranthene.. .._ .._ -210 _-%/KG. .Reruo(k%uorw!&n _. _ 1.4&U U.G/KG Benzo(k)fhmranthene. . . ..llO U.&KG .._ -... 

Bis(isl~broethoxy) metbarR _. _. . 3.10 .U. UWKG... - __... ._ ._,_ Bis(2shbmeth~methane~ -14XlLUWKG Bis(2-chbroethoxy) methane _ .I lQ.U..UGJKG.. -.. 

Bii(2hbroethyl) ether _ -110. .U..U.GOSG.. ..__ _ _ .6i~sMc?&yl@heemer - .14&.U...UGIKG._ ._ _..... Bis(2chloroethyl) ether. ..- -.I.lO..U.YGIKG . .._ _ _ 

.Bii+ttwlhexyl)phthalae - ._ .., ._ ..90. .J. ..UWKG. ._. _-.. ._. Bis(2~~lhe&phthalate. _ .._ Z4.-J...UG/KG Bis(2-athyihexyl)phthalate ._ .- 1 IO-UJJGIKO. .____ 

BuW.l.benzyl phthalate. _ _ ._ __. -1l.O.U. UGlKG .__. ___ _ .._ .B~.benzyl.p _ .._-.. -_. .140wU..U.G/KG __. ._ _ _ _ _ _ __ _ Butyi ber?zyl ph@a!ate _. _ _ _ ._ HO...U-UGfJS. 

66JlLG-!S&taz& 140 U UGIKG UOUUWKG 
690 UGIKG 110--G 

JIlkNzRvate Di IQ-V--G 
D~~phtbalale-- ____. ____ UO~U~UG!lSG~~ Dll~let e-..e--..-MD-!J~U~G------ D&N-@-w-- ----.-J3.O~U-UGMG_-~ 

67 D 140 U UGMG___ -110-G 
Djbenzofurzth ________._ -IlO-U-UmWKG ____ Dibenzohan 14C-U..U.GXG - ._-_--.-. . -- Djbenrohrrac~---._-.- 110~U-U.GIKG---.- 
Diithyiphthalate.. .-. ., _ 110 .U..U.G!KG .._ .._ ojethylphthaiate --. -. .._ 140. UUGIKG.. - _ D!!tt&hthalate...- 110 U..UGIKG._. .._-..~. 
.Dimethylphtha!ate--._. . ,__ _ ._.. l.10. U.YG/KG ._ -.. Dimethylphthalate _.___. .__ - .._ ..14o.Y. UWJSG. _.- . .._ Diiethylphttwlate _.... _ llO_U UGIKG - _ .__ __. _. 
Elwranthen.- _..._. _ . . . 3.100 .%/KG. . .._ _.... Fluoranthene ___ -_ .._.. -.. _ 60. J ..YWKG- .-. Fkwanthetis- - .- 11O..l..UG/KG ._.. -.. __ _ 
ElUOCen--.. _ -__ ..__. _ __ .._ 73. J.. U.G/KG. .._ _. .._ FlJorehe __..._.. __. .._.. __. ._. _.. _ ..I?KI.U. UGIKG. _-- .FJuoren--.. -... ..- -.....l>O-U UGIKG.. _ ___ 
Jdachbrobemene .I30 Y..U.G!KG-.. .._._ _ .._ Hexachbrobenzene .,_, .._ _ 140 .U..UG/KG... _ _. Hexachbrobenzenc llO..U.UGIKG. ._. 

Hexachbrobutadiine_ .- 1IO.U. UWKG _. ,. .Hexachbmbu&w%.. ._, ._ 140. .U...lJGIKG...- .._. Hex&t-i 110 Y.YGIKG _ _ ..__ 
Hexachbrocyckwentadiie ..11Q. U YG/KG .._._... ._ Hexachlwocyclopentadiene ._ _._. 3.40 U UGlKG _._...._ Hexachlarocydopentadiinc ._ llQU.UGXG _.... ._. 

Hexachl~~wthane __. _ _ 3.30. U. U.G/KG .,_......_._.., Hexachlwaethane _.,,.,,. ,. .lIO..U...UWKG .-... _ _ .HexachloroeUwm _. ..l.lO...U .%/KG. _ 

Indeno(l.2.W)pyrene_. _. _ . ..200 ._.._ UG!KG .._ ._.. _,. -... .Indeno(1.2.3sd)pyrene.. _ _ __ ._ .lIO.Y..UG/KG. ._ - _.._ _.. JndenofX2&cd)pyrene. . .._llO.U UGIKG.. 

Jsophorone.~. ,._. _ __ ,_,__. _,. -310 .U. U.GfKG. .._. Jsoph0mne.w. ,__I__.... - .-.- -140 U UWKG. _ . ._ lw&.une.. .11O..UYG/KG -. ,_. 

NaRrosw%iropylamin .1.X0. YUGIKG... ..- .N-nitrosPdi inc.. 140 .U. UWKG.. N-nitrosodi-propy!amine llO..U. UG/KG .~ 

NflitrosoLdiphenyJamine _. .160--. U.G!KG... ,, ._. ,. N-nitcos=d#&nyl@ni ._ .14O.UYGIKG _.. ._ N-nitrcs&henylamine _. _ Sl0.Y .U.Ci!KG 

Naphthalene ________ ._._...___. 11O_.U_U.aG .__..__._.. N@alene __________ -.14O_UYGIKG--..--.-. .Naphthalwe--~..---.-_ ~-.1IO.-l-lKX~~~~ 
F4tahmmellOUUWKGL~Qna 140~UGfKG 1louuGKG 

J3rtacblocophenol---- -...lsOa-U..UGIKG_---_ E-1 ____._ 2300-U..UWKG--_..-..- -. &rXachbmdwno---. .-.-..- -..16OQY_UGIKG ____. 

GzO-UGfKGG___ J?heMommne 140 U lJG4KG -- 1 lo-u-uGfK- 

J?henol--.--.. -----.----.--W.-U-U.GXG --_- PhenoJ .___-_-.._______ 44QLUWKG _____._____ Phenol----- .---.-..---..-38o..U..U.~G------. 

&me 11M) UGKG pvrenes.eYcena 1 lUU.WL 

Monday, February 07,200O 
Page 2 of 15 



.: . ., ). ,.,. . . .._ .‘. - . ._. :. . .., .I : . ..’ _. . : : ‘, :“, 

Table E-i: Soil Chemical Data - SVOC Analvses Result Qual,=fier Codes 

Engineering Test Pit Sampiing U -Analyzed for but rot detected 

J - Compound detected, value is estimated 
B - Analfle in blank as well as sample 
E - Exeecs calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not dateded. quantitabon limit is estimat D - Identified at secondary diluationfactor 
..: ‘. ,, - . .“x. . L: ‘,.’ _~.._“, ., I ,.,. -l^.,,r __,:., . _. ^.,, ,._ .,,:, : ,.:. i 

~ SW.sfmpk ID: MS.%00200 TestPitl suf.smplt! ID: :cn.s.s-002/o Tesl Pir I SW smp/e ID: .w.~.s-00~20 Tear Pi1 I 

Sanrple Typlj .Suh.nr&v Soil REOV smple Tjpe: .Suh.vu~oce Soil REL’P sample Yjpe: Sub.wrjoce Soil RELO d 
samplr Dmr: o&?w1999 slnip1e Dare: owxv1999 San~ple Date: OUi20/1999 

1 Analysis iGne Re.M hit +eedmce ~Ana&sis flame ReSllh Phil E.xwxhce Anarfsi ;Qme Resuh Unit Exceedance 

1.2.~Trichlorobemene 190 U UGlKG 12.4-Trichlorobenzene .16Q U UGlKG 1.2.4-Trtilorobenzene 120 U UGlKG 

l.2-Dichlorobel-uene 19oUUG/KG _ 1.2-Dichlotinrene 160 U E/-KG 1.2-Dichlorobenzene 120 U UGIKG. 

1.5Dichlorobenre”e lSQUUG/KG 1.3-D~dlloroberuene 16OUUGIKG I.kDic4Vorobe”ze”e 120 U UWKG 
1.4-Dichlorobenzene 18OUUGIKG 1.4-Dichlo~benzene 160 .U UG/KG 1 .CDic!Ioroberuene 120 U UGIKG 

223&bis(3S3Wopconaae A.GlKG 2.ZDxybis(l~ChlQcopmnme~G ~ 2..EQ@is(lChlwoprop~J.lGlKG~~ 

Z 2- 2.f%snicbloKo;-hRnol- 2.4.5-TrichloroohenoI2000UUGlKG 

2.+l&nichk)KQPh~ - 2i4&Iri~oKQPhe”ol5ro~~ i?t.&-PMl------380U- 

Z.CDicbkxophenol20-lLuGrKG 2&DlChbfOP~M.5~-U~ i&DichloroDhenol380UG/KG 

2.4DWl620UUG/KGL 24-Dima~oloYUGIKG ZCDimethvlohenol-380UGlKG~ 

2eDinitmDhenol 32&KUGE: 2.4tDioitcophen26C-UUGLKG 2ADinit~ophenolOWUYG/KG 

2.4-Dinitmtolue-190UUG/KGL 2AzDk&~Uu16.VG~ mna120LLLWKG 
2.~Di”ibvtoluene 190 U UGlKG Z.&Di”itrotoluene 160 U UG/KG S-Dinitrotoluerte 120 U S/KG 

2-ChloronapMhalene 190 U UGMG 2-Chloronaphthalene 16RUUG/KG 2-Chtoronaphthalene 120 U UWKG 

2-Chlorophenol 620 U UGlKG 2Chlo”whe”ol 510 U UG/KG Z-Chlorophenol 1. 380UUWKG 

2-Methylnaphthalene 190 U UGlKG 2-Methyhaphthalene 360 U UG/KG 2Methylnaphthale”e 120 U %/KG 

2Methylphenol 62OUUGiKG ~. 2Methylphe”ol 510 U UGn(G P-tdethybheno. 380 U UGIKG 
2-Nitroaniline 3200 U UG/KG. 2-Nitroaniline 2600 .U E/KG 2-Nitroaniline 2ooO U UWKG 

2-N&phenol 620 U UGlKG 2-Nitrophenol 510 U UGlKG 2-Narophenol 380 U UWKG 
3.3’~Dichlorobenzidine 19DUUGIKG 3.3’-Djdlorobenzid~rte 160 Y UGIKG 3.SDicJtlorobaMdine -120 U UGIKG 

3-Nitroaniline 3200 UUGIKG PNiioaniline 2600 .U YGIKG 3-Nitroaniline 2C00 U UWKG 
4.6Dinitro-2-hlethylphenol 3200 U UWKG 4.~0initro-Z-Methylphenol 2600 U UWKG 4.6Din&o-2Methylphenol 2WO U UWKG 
4-Bromophenyl-Phe”ylether 190 UUGIKG .4-Bromophenyt-Phanyletw 160 UUWKG 4-Bromophe”yl:PhenyMtw 12OUUWKG. 

?l4xl~lpheno -1WUWiSG &Cbkxo&MaEtylphenooIlLUGIKG 46hlou&MelbxlphenaI-UGLKG 
achl~-wuyG/KG L&Chbmaniline-UUWKG ‘t20-U-UGKG 

MX!&opbaDYiZtle4LEthe~190-UUGlKG~ kThlompharwkPhenyl.EtheLEther160L &Cbl.or.ophanyl&anyEth120~UU.GfKG~ 

~&bI&xlnttan~~~32~U.G/KG 4Metb3rlphenoL_____-57J 5lZM.&&hS~L38oUGlKG 

5lailLcMniline 32ULW 26MlllllGMG 4-m 

elalIophew’3zw~u~~ 4TzMlm~2Mx)_u-U~ 
Acanaphthene 1.90 U UG/KG Aceoaphthwe 160 U UG/KG Acenaphthene-. _ 120 U UGIKG 

Acenaphthylene 19OUUGIKG Aoenaphthylene 160 U UGIKG Acenaphthylene 120 U UGIKG 
Anthracane 79 J UG!KG Anthracewa 160 U UGlKG Anthracene. 120 U .UGiKG.. 

Banzo(a)anthracene 19OUUGiKG Benro(a)anthraze”e 220 UG/KG Benzo(a)anthraze”e 120 U UGIKG - 

Benro(a)pyrene 320 E/KG Benzo(a)pyrene 210. UGiKG Beruo(a)pureoe -. .120 U UGIKG. 

Benzo(b)tluora”the”e 490 UGIKG Benro(b)fluoranthene 330 UG/KG Be”zo(bXMranthe”e 120 U UGMG 

Benro(ph,i)petylene 190 U E/KG.. Benro(g.h.i)perylene 160 U UGlKG Benzo(g.h.i)pwy!ene 120 U UG/KG 

Beruo(Mflu~the”e 140 J UG/KG Benzo(k)fluora”thane 130 J UGIKG Benro(k#luoranthene 120 U UGIKG 

B1s(2-~h!woelhoxy) methane 190 U UGiKG Bis(2chloroethoxy) metine 160. U UGVKG Bis(2chloroethoxy) methane 120 U UGIKG 

Bis(Zchlomethyl) ether 18OUUG/KG Bis(Zchloroethyl) ether 160.U UGiKG Bis(2-Swxthyt) ether -120 U UG/KG 

Bis@ethythexyl)phtMate 81 J UGIKG Bis(2ethylhexyl)phthahalate 16o..U UG!KG Bis(2-athyltwyl)phthalate 120 U. &/KG. 

Butyl bemyl phtbalate ..190 U UWKG Butyl berzyl phthalate 160 U UG/KG 
64LlLWG 

Butyl beruyl phtha!ate -120 U UG’KG _ 
lYaKbazole 1 sQU4.L Cadxole camarole12oLlumKG 

Ctuxaene 470 UGMG ?LBL-UGKG l2OlJUGLKG 

Did&B-ate 190 U UG4lS: JJM&But&Mhalate1M)UUGIKG JM&Eu&Mtha!ate IzocuuGLKG 

DiNwphthalate _.______._ I9o_U_UGMG ._._ __. ___ DCN-QdylpMhalate .._ .._ ~~_ ~_ _.IW...l.YG.%G... _.. ._ D~&Octdphtbalate ._-..__. ._.-.._ 120-U-UWKG-. ..~~_~_ 

Rta3mxahlanmca190u~ Dibenzo(a.hlanthacene160G ~D&axuoI0Mhwene120UUGlKG 

Dibenzofwan-... ---..---..-.---.1sO-U.UGLKG..-- .-. Dibwuofurao--.. .~.~~~ ~. ~~ IGO-U~UG/KG_- ---... Diinrofurar--. ----..-. .IZQY.U.G/K~--. 
Diathylphthalate 190 U UGlKG Diethylphthalate 160 U UGiKG Diethylphthalate 120 U UGIKG 

Dimethylphthalate 19oUUWKG Dimethylphthalate 160 U UWKG Dimethylphthale 120 U UG/KG 
Fluoranthene -710 UGiKG Fluoranthene - 700. UG/KG Flwrantharte 120UUWKG. 

Fluorene lSOUUG/KG. Fluorene 16oU UGIKG Fluorene 120 U UGIKG 
Hexachlorobenzene 180 U UG/KG Hexachlorobenrene 160 U UGIKG Hexadrlorobenzene 120 U UGiKG 
Hexachlotobutadiene 190 U UGiKG Hexechkxobutadiene 160 U. UGlKG Hexachlorobutadiene 120 U UGIKG 
Hexachlorocyctopentadiene 190 U UWKG Hexachlwclcpentadiene 160 U UGIKG Hexacwwxyclopentadlene 120 U X/KG 

Hexachlowetharm 190 U UG/KG Hexachloroethane 160 U UGIKG Hexachlorcethane 120 U UGIKG 

Indeno(l.2.32d)pyrene 164 J.UGiKG Indetw(l2Scd)py~ne 98 J UGlKG Indew X-cd)pyrene 120 U UG/KG 

lsophwone 190 U UGlKG ISophoPXE 160 U UGn<G lsoptwona 120 U X/KG 
N-nitroscdi-rrpropyfamine 19oUUGMG N-nitroso-dhpropylamme 160 U UGiKG NMroso&“-pmpylamme 120 U UGlKG 
N-nitrosodiinylamine 190 U UG/KG N&vxc-diihenylami”e 160 U UGIKG N-Mtrosod~phenylamine lx, U UG/KG 
Naphmaiena-_-..-.- -_- - 1.90 UYGIKG-.-..- Naphtbalan--..--.- .__ lM).U.YG/KG~mm ~--.-.- Naphthaleft--- .._.. - --. ~- .lxI.UY.MG... ._.._... 

NitrOtieLE 18!-UL Mto&nza-M)UUG/KG Mtmkenzana12oUUGlKG 
P~tadlOrophenol .-- ..-.-. - -.-3200~U-UG!KG _. .._._ . i?entachlotophanoL ._. .26CQU_UGIKG_ _..__ _.. l%otachlorophenol. ._ . Zoo0 .U-UGIKG-.. __ ._. 

ETmantimne 380~UG4KG eheDanthrew S2OAGKG PhenanUlrene 120 UYGMG 

PhmOl ._. - -. .~._ -. ..__ 620-U-U-G/KG.. .._ Flhenol._.....__ _.__. ~. ._ ~_ 510-U UG/KG.- __ ~~_ PhanoL ____ ~~~ .~ .~. ~~ 38’3 U_UGIKG. - - _ 

Ex=m 720UG4KG PvLene 600 UGXG -errene l2UlL 
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Engineering Test Pit Sampling 
U -Analyzed fw but not deteded 

J - Compound detected, vale is estimated 

B - halyle in blank as well as sample 

E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ -Compound not detected, quantiation limit is estimat D - lden(Sed at secondary diluation factor 
11^-,:‘;?~.% TX? ii G Cl6 Iv-I~~,‘~.~~‘u,xIx~~~,-I_:.~~~~~~~ ‘Lvs&b~~Y*~‘l~:~T- ! d x %-*r.::-rr ~~~~~~i~%ss?e.&>Il~ .~x.xi.w-i; “:\c,-‘:. ,: 13 ::. ,. -~ \?;I ., ,.,.-XL: ‘>:i ii --y>“,.-.:i: ,.I” : II^?-: -s:r:’ -:..3>y,yy:, .~>y~r r- -I T: i .- 

. .- . ..^... .._..... . . ^. .._ .._._._.... _ .- ._._......... - . 

’ SW SampIe ID: M’SS-00230 Tear Pit I SW .sYmpIe ID: ME.s-00330 Tea RI 2 srvs71f1ple ID: ftdK5--00340 Test Pif 2 

: san1pie IjpL? Srhsu~uce Soil REUP Sample rvpe: Subsurface Soil SUOY SumpIe i-jpe: .%b.wr$ace Soil SO-UP 

/ sump/e fkw: 08QO!I 999 Sample IMe: OB/TS/1999 sample DaK?: 08/25/I 999 

j &klIyti hime Rerult Unit Exceedknee Anatysi.9 Name Result G’niI Exceedonce AnoIysis Ahte Result Unil Erceedance 

.1.2.4~~ricblwoknzen 1.50 .U UG/KG... 1 .%%TfichhxQbw.zen .._ _ .lW..U YGiKG _ 1.2dSrichlorobenzene .-. .-. 260 U UGIKG 
.12tXchlombenzene- _ . . ..YW .U. YGMG... -. 1.2rDiilaobar.u~ __. - ___...__ ..___.. _.... W..U .X/KG.. 1.2-DichlorcWuane. _.__. _ _ ___ _ _ 260. U.YG/KG - 
1 .hDicMrobanzena.. .15o..U.U.GXG... _ 1.3-Dicb~banzene. ..___ ..__ _.. ,. 130 U UGIKG l.tDidlocobenzene -___ - .___ _._ ..-. 260 UUGIKG. - .- 
1 .+Dichlor.ubefuene.. .15O.U.UGMG... 1.4-Dishlwobenrene ___......._.._. ._...... .33o..U..UG/KG. 1.4~Dichk~obaruene _ _ _._. zM)...U.UG/KG 
2T-Oxvbisll-ChlQCowoWBiSOG- 2.Z-Oxvbis(l-Cillo~e-~Lu.G~ 2Ybxvbisll-ChlworxoPanew- 

2.4.5Trichiomm~l-uuGMG~ 4400 UKw- 
510 U UWKG 2.5lhmDhenol430UUGlKGl &5OUKGiKG 

510 U UGIKG 2LkDichm 43ouuGfKG 2-1 85OUUGrKG 

2ALtiUEmI 510 u uGfK- alzQlm~l 63-J--F! SOUUCWG 

26cxL-~~l z2zxLtLK-ZCDinitroDhenQl 4400 UUGIKG 
150 U UGMG 13ouuGMG___v 26ouuiKG___ 

.2.Winitrotolume .._. . ..lsO.UYGfKG.. .._..._ 2.6Qinitmtoluene I___,_,__.____....,_,.._...... 130. UUGMG. 2.&Dinitrotohtane ._ _ . . ._. .26oU X/KG _ .-. .- 
2~hkonapMhalene. _,.,_ _.. .15o...U_U,G/KG. .___.. .__ _. ___. 2ChkwmapMaiane .__._ _...._ ,._,._,___ 130 .U. UGiKG ,.. -.. 2-ChlocooapMhaleoe. _ ._ 26WJ_UG[KG 
2SblwcrphenolL. .._ 51Q. U UGlKG __ .__. 2-ChbcophenoL __________.._.._... ._,.._ 430-.U.UGiKG. ZEhlocophenol__... _--._. ._ _. _ ._ 850. U. UWKG 
2Metbyhaphtbalem. _ ..- .--SW. .U .U.G/KG.. _... 2+&thyMphthaknc .-._ ___._ _._._._.._ 360 .UG!KG 2-MethylnaphUtalene _~ _ _. _.. 260 .U UGrKG _. _ 

2-fde.tbylphenoL ,. __. _ _ _ __ ._.. 5l.Q.JUWKG ._.. ..___ _ _ 2-MethylphenoL __________. .___.. __.. #O...U.YGMG. 2-Methylphenol...__ _. . . _ .._ 850. U UGXG _ _ 
2Mroaniliie... _. .__ 2600. .U.U.G/KG... . 2-Nkatiline .__.___ ____ _-_ .._ _. 2200X. %/KG.. - BNiioaniline _.._ _ ..---.. 4400. U. .U.G/KG 
2-Nitrophenol . . .._ _ ._ . ..SSO..L.! U.G!KG ,....._...,.. _ 2-Niic~henol..___~__ . .._........... _.. ._ .43O..U..UGIKG...- 2-Niiwhendw _ .._ _ 850 U..UG!KG 
3.31~Dichlorobenridine.. . ..lSQ.U .U.G0S . .._ .3.3%ii!f~oberuidine . . .._._ ._ .._ .._ 130 .U UGlKG 3.3’~Didrkw%enzidioe. _ .26OUUGIKG _ 

3-Nitroaniline . 2600 .UPJGN<G -._____ ~oanilioe.. _________ .._. _.._ _..._ . ..22oO_Y..UGIKG.~ 3Mroaniline ..- .44Ql U. U.G/KG. 
4.6rDini~2~ethytpkenol ___... _ __,.__ 2WJ.. U .UG/KG. .._ _ _ _. .._ .4.Winitrol2MaihyJgbanal._....._. _.. . 2200 .U. UGIKG... _ 4,&Din~~2+Whylphenol - 44CC.U.UGlKG ~- ..- 

4-Bromophenyl4?tenyleIber _._.... .lW..U.. U.GMG. _.... .._ .._.. 4&omo~?tte~~yk~ _ _...__,__...., 1.3’XU. W/KG +Bromop%nyWhenylether_. _. . ..26C.U..UG/KG ._ _ 

4-CI.-ethvh.J-----~U-eCh.-.130Uo‘ ZOUUGIKG 

- 130-UU~G 2auuGIKG 

tlzhmwm110JUG/KG~ SJ-lJG!KG *-A-- 
2609UUGiKG 44i22COUGMG--e 44cn tJ.JmKG 

LZSWU&KG 22Qo-!J-uaK-~l 44co-uKG!K- 
Acenaphthane ._._... _. ._ ._. .~L50 U. UG/KG.. ._ __ . . Acenaph%wna .._______ .-. .._.. - a...-. .X/KG. .- .- -. AcanarMbens _...... .._ _ 26o..U..UG/KG... 
Acenaphthylene .._._... .._._._ _ _... 150. U .U.GMZ _-____,____ _ Acenaphtbylena _.__.___.__...._._... . 51.... J...UGIKG... . _ _ ._. kenaphthylane - --. ..- 2M). U. UG/KG. 
Arm-. _____ __.....__. _. 15.0. U-U.WG. . ._ .._ Anvlracane-- .._... - _.._...... . . ..7X... UGIKG . Antbrac~mt._. _.._. .._ 260 U..UG/KG .~.~__ 

Bemala)arWvacana _ _ .__. _ .lW.. ..Y.GiKG ____ BenzoWan%facenc ___.______ ..__ -.1X0... .U.G/KG. BenzoWanUwX IX. ..-- 13C..J..UG/KG.. ..- 

.Benro(a)mnwre. ..___ ___ _. ._ _. WO~.J...U.oIKG ,._._.____._ _. Benzo(a)pymcw ___._,____........._..........._. 920. .._. UGlKG ., ..Yes -. BerecXa)pyran--... _....._ -..-.- -lZO.J.-W/KG. __. -~ 
BerKO(b)tluwantt\ene.. . .._ 220 UGKG _..... ._ Ban@b)fkwantharR _____..._ . ,___.. 1400. UWG.. __. ^ Bemo(bIfIuoranthana .-.- -.26t. U..U.G/KG. _ 
Benzo&.h,i)perylene.. .,_,.,__. -... _. 150 U. UG/KG ..__. .._... .._ Banzo(gb ,i)paryleae _...__ _-.. ._ ___. . .._ 250. _ UGIKG BarWg.h.i&-?~leoe.. _. _ _ . . _~ 260. U..UWG... _ 
BanzoWfluoranti%na _.. _ .79..J..UG/KG.. .Benz~k)RuQraIIthene .__.____ .._ __..___ 340 .U.G/KG. BenzoWfl~thtma 260 .U. UWG... 

BisG?-chkoethoxy) melham. _--SW. .U...UGIKG. _.._ _. ,.. _.... _. Bii2%htorQethoxy1methaoe.__ _____ 130 Y .UG/KG Bis(2chloroethoxy) methane .._ .26O..U. UGrKG. _ 

Bii(2-chloroethyl~.~~.. ._. ..__ 15C..l..YGIKG.. ._._ ..__ Bii(2hloroetbyl).ether __,_ ___ _.___.__ _ .I400 .-. -lWKG. _.. BW.-cbkiuethyl).e~er. ..7400. UGIKG.. -Yes 
Bii(2-ethylhaxyl)pbthatate.. -.. .,.._ . ..% .J _U.GMZ ______.. Bii2-ethylhaxyWtthaWe ..__..._._ ,._ _ ___ ..52 J YGMG .._ Bis(2~thylhexyi)Fhthalate.. .- .2M)..U...UGrKG. 
Butyl benzyl pbthalate ..___ .15C..U..UGJKG _..___ _ __, Butyl t%tzyLptrthalate __.,.. _......... I ~..U.U.G/KG. . . __., Butyl benryl.pnthalat..-. -.. -. ..-2WY.UGMG _ ._.- 
-a 15outJ&lsG c- 460 KGIKG-.c- 26olJ~ 

SzlQsem 240 UGJKG 1400 l.L-.M 170 J tJGiKG 

L&l&B-e 15ouuGlKG 130 IJJmjG Dii 

Ik___--.I&-U-U.G!KG.---- _. DkNL--- 

SLU-!LL 

DkN&zQlpbthakte_ _--- -_150-U-U.G!KG-.---- D&N~hthala 1M)!J~lLG&SG~--w~~ 

Oibearolahlanthcacene-UUWKG 130---uG-1 26OLJLlJ3KG 

Djbenzafurm- ___________ X5O-UM%SG--~--- Di----._- 380-UG/JSG _____ .Dibamofutan--- 26O~U.!JGrISG ..___ __ 

Diithylphthalate.. _ 15&U. UGIKG. ._ .DiathyMthalate.. __. _ _ _ ,130 .U...UG/KG DMhylphthalilte-... - .260 U.UGIKG. - - 

Dknethylphthalate. __ _ _ .,. _ _ ., .15O_.U. .U.G/KG __,_ ..___ -_ Dimethylphthalate-- _... ._ .._ .__. 13o..U..UGrKG _ _ DimethyJphthalate.. _ _~ ._-.- -. . 26RU..UG!KG 

hQranthe,iC. _ 399 W/KG ___.._. _..__ _,_ Fiuwanthene ___________............_..._ 2500. ..UG/KG ._. Eluoanthene..- -.. .-. 240 J...UG!KG _ 
Fluoreoe ,..... .._....___ ___ 15o.Y UGlKG ,._._...,...... ,._ Flwane .__.....-.. _ ._.______...___._..,...,._ 400 . . UGlKG _.. . Flwrene.__ ._ _..__... ._ ___,._.. _ 260 U..UG/KG.. 
Haxachlorobsnzsne 150 .U. UGiKG ___.__._. Hexachloroberuane ..___ 130 U U.G!KG. _ .__. Hexachlorobenrens.. --26O.U UWG ~. 

HexacMotubuMi. .15C. U.UG!KG,. ._. _ __ HexadWobutadii__.. ___ _ _ WY..UG!KG Hexacbkcbutadiene 2M)U.UGrlSG ._. 

Hextilwwyckwntadiene. _ ,_.. 1.50 .U. YGIKG... HaxacJMoc~Io~~ _......,_... .13O.U.UGlKG Haxastadiene _ . ..2%0 U UGIKG 

Hexachlwoethane.. _. .15O.U YGlKG .._ _ HexW&m&ane _. ._ . 130 U.UGrKG. ._ _ . HexacMwoathane... ._ ~~RU..UGJKG.. 

lodano(l.2.3~cd)pyrane .._......... 83..J. UWKG ..__. __ lndefi@I,2.3&)pyrene. .320 UGIKG __ _ IfiderW.2.3Sd)py~ane _ -260 Y .UG/KG 
lsophorcne . . _..__. .._...__ ,.. ..l.X..U UGlKG lsophorone _______.__-______________ 130. U UGMG.. lsophorone _.._ _. ._.... 260 U. W/KG . 
N-nitrosodi-rrpropy!amina _ __ ,.__ 150 .U UG/KG N-nitwawli~rowlamine .._.._. .._.. _. -130 U. YG!KG N-nitroso4iropylamina _ .2WU-UG.!KG. 

N-nltrosordipheoylamine -1.50 UYWG. _, _ NMrosQdi~ny~ine ._-. - __. . ..S..J UGiKG _ _ N-niiiphanylamme 360 _ UGXG.. 
.Na&!Jmle~.-..- -..... - ----. --~.5QU.U.GMZ- -- Napbthalenc _____ ---.-690 -.U.G!KG .- .._ -.. -. ..- .NapMhaleoe~--p -._...- 26&UYGR(G- .-.__ 
-150U NiWmzae13D-U-UG/KG~ NWbeozene 25OUUC9KG 

Pentachbrophem& .._.. -.-... _ ._ 26X.-U-U.GSG. -.- Batahloropbeaol_________ 22OOwU..U.G!KG _,___ ~. _-- Panta&lwophenoL-..--..---- .___ MOQtMG/KG .._....._..-... 

-260-m 2ZQO-WG- ehenaothmne12oJuGlKG 

PhemL _____.__ ..__.____._____..._ 51O..U.U.GIxG_-.__- JZbeool_________.___._._....___ 43o..UYGIKG.-..-.-..---. Phenol-- 850-U.-W/KG...-...-- 

Euene LL&sI.KG- l%yfem 24Qo--KGLK- &me 260 UG- 
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Table E-I: Soil Chemical Data - SVOC Analvses 
c 

Engineering Test Pit Sampling 
Result Qualifier Codes 

.- ..’ ._ . . _’ 

U -Analyzed for but not deleded 

J -Compound detacled. value is estimated 
B - Analyte I” blank as well as sample 
E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not detected. quantitation limit is estimat D - Identified at sawndary diluation factor 
:- Z^ * :. 1 : i .,.:. _, __ ,._,, _” ._ -_ __.i ‘- -: .., ‘. . . I” 

SW smplc ID: MISS-003JfJ Tess pi: 2 SW .smpk Irk ,wi5-00360 TeStPitt SW smple ID: 447.s.s-003 -.I. Test Pit 2 

Sony& Type: Srtbsu~ace Soil SULO Samplr rjpe: Subsurfnce Soil TROk smple r&e: Sub.sw$ace Soil TRCP v 

.%lnrplr L&r: UWS,~l Y Y Y snvple Lhzr: OX2MYYY Sample Date: 0&2S/IYYY 

Analysis kme Result L’nit Excee+7nce An@&* fif~mc Resttlt unit fiCet?iaIWe ~ Anorfsis ,vame ReStlIt L’nii Exceedonce 

X2.4-Trtilorobenzene 120 U UG/KG 12.4-Trichloroberuene 130 U UGlKG 1.2.4-Trichlorobemene 12W U UG/KG 
1.2-Dichlorobenzene 120 U UGIKG 1.2-Dichlorobenzen 130 U UGlKG 13-Dtilorobenzene 1200 U UGlKG 
1.3Dichlorobenzene 120 U.UGlKG 1.3-Dichloroberuene 130 U UG/KG 1.5Dichlorobenzene 1200 U UGIKG 
1.4-Dichlorobenrene 120UUWKG. 1.4-Dichlorobenzene 130 U UGiKG. 1.4-Dtilombenzene 1200 U UGIKG 
~sll-Chlorowooane)120UU.G/KG~ 2.29xybisLI:C~~opco~~130U~I.LG/KG ___ 2T-Oxvbis(l-CI.bU-UGlKG 
2.z4.szIdrhw 2l!2Q UGLKG ?..!I.~tilorc;h~o 122ooUGfKL 2-4ZZIhCblOroohenol21000UVWKGL 

i?.AEki~nollKG 2.4&~c.hlo~0~mo~O~G 22lldLidlloroPhenol4100 UllsjMG -- 
2&Dichbroohen4WCQLUG!K~ 2AD~cbl0m~henol’l-Lt.lG4lSG 24Dichkxophano~4100UU-GlKGL 
2.4mnRulytPh~~ 4QoUUGLKG 2&Dimat&!!&enol420UGIKG 22Wimeil3&henol41DO.UG/KG~ 
24-DiniVooJl21M)U-UG/KGL 2.?9a.m otiea22M1-LUGIKG 2.4JJ~PhOl 2locaJ JJG4E.3 
W120UJWKGV- 24di~e130UUWKG 2.&Domtol~eneI2M)~U~UGIKG 
ZB-Dinitrotoluene 120 Y UGIKG 2,BDinitrotoluene 130 U UGlKG 2.B-Dinitrotolwne 12W U UG/KG. 
2-Chloronaphthalene 120-U UG/KG 2-Chlwovaphthalene 130 U UGIKG 2-Chloronaphthalene 1200 U UWKG 
Z-Chlorophenol 4OOUUGIKG 2-Chlwophenol 420 U UG/KG 2-Chlwopheool 41W U UWKG 

2-Methyhaphthalane. 120 U UG’KG tMethylnaphthalene 13OUUGiKG 2-Methylnaphthalene lxx) U UG/KG 
2-Memylphanot 4OOUUGcKG ZMethylphenol 420 U UGIKG Z-Memyiphenol 4100 U UGlKG 
2-Nitroaniline -2100 U UGiKG 2-Nitroaniline 2200 U UGIKG 2-Niuoaniline ~. 21W0 U %/KG 
BNltrophenol 400 U UGIKG 2-Nitrophenol 420 U UG!KG 2-Nitrophenol 4100 U UGIKG 
3.3’-Dichiorobenzidine 120 U %/KG 3.3’~Dlchlwobenzidine ,130 U UG/KG 3.3’-Dichlorobeczidine 1200 U UG/KG 
3-Niianiline 2100 U &/KG. ?-Nitrcaniline. 22W U UG/KG 3-Nitroaniline 21000 U UGiKG 

4.~DInticQMathylphanol 21W.U. UGIKG 45Dintio-&Methylphenol .Z’WUUG!KG. 45Dwrc-2-Methylphenol 21OW U UGlKG 
4-BromopheoyCPhenytether 120 U UWKG 4-Bromophenyl-Phenylether 130 UYG/KG 4-Bromopbenyl-Phenytether 1203 U UGiKG 

5%zcbl~e~-o-u_uGLKG~ .4Chl~3Methv$henol130UGKG~ ~&wh&henoti-uU.GlKG 
5l&J3koenllioe l20 V-UGLKG 5lzcbl-130UUGIKGeChloroaniline 1 ZOQY-U.GLKG 
42Zbkxophem therultvG/KG 4 -130LUGfKG eChlorPhe~tiEtbeL 1200UUGlKG 

ml 4.ccLuGLKG %h%&!l&ea042oUUG/KG 4zMath&4e~L-W-U-lKXG 
2klAmtie 21W !.L!XxKL 4dawmihehQLIlLGMS; 4mtIoanilin21c?wuuwKG 
.4ZlWOPhenOl2100UG 4-m-mUGlKL- 2&NitLOpheool 4WC-LUGn(G 
Acenaphthene 120 U UG/KG. Acenaphthene 130 U UGIKG. Acanapbmene 1200 U UGlKG 
Acenaphthylena 120 U UGiKG - Acanaphthylene 130 U UGlKG Aa?r?aphthylene 1200 U UG/KG 

Anrnracene 120 U UGIKG Anrnmwte. 130 U UG/KG Anmracena 12W U UGlKG 
Benzo&)anthracene 120 U UG/KG Benzo(a)anthrxene 170. UGIKG Benzo(a)anthmcane 460 J UG/KG v 

Benzo(a)pyrena 120 U UGfKG Benzo(a)pyrene 160 S/KG Befuo(a)pyrane 1200 U UGIKG 
Benzo(b)fiuoranthene. 120 U UGIKG. .Benzotb)fiuoranthene 230 .UG/KGm Benzo(b)flwranthene 1200 U UGIKG ~_ 
Benzo@.h.i)perylene 120 U UGIKG BeruoQ.h.i)perylene 130-U UGiKG _ Bwo(g.h.i)perylene 1200 U UGIKG 
Benzo(k)fluoranthene 120 U.tJG/KG Beruo(k)fluoranthene 82JUGn<G Benzo(k)rluwanthene 1200 UUGIKG 
Bii(24710roethoxy) methane 120 U UGIKG Bis(2-zhloroethoxy) methane 130 U.UG/KG Bis(2chloroathoxy) methane 1200 .U.UGrKG 
Bii(zchloroarnyl) ether 120 U.UG/KG BisO-chtwoethyl) ether 2OW UGIKG.. Bis(Z-chlorcethyl) ether .48WO UGiKG Yes 
Bis&emylhexyl)phthalate 120 LUG/KG Bis(Z-ethylhexyl)phthalata .76 J. UWKG.. Bis(2ethylhexyl)phthaiate 1200 UUGiKG 
Butyl benzyl phthalata 120 U UWKG. Butyl berayl phthalate 

170 U UGLIsG___ Catbsuole 
130 U UGIKG Butyl benzyl *late 1200 U UGiKG 

139UUGXG Carbazole 12W-UJJZKG 

12OLlLGIL IZbwme 230 UCmGL.-----chslsene 480 .I-UWK- 

~mala ~ DWlZOOU-UGlKG 
D~NzOcWlphtha!ate-~ __... -.12O_U_UGMG -- DLNN-Octylpbthalate- -.-.._. _. ..-130-U-UGIKG_---. - ..- DiiN0XyJphthaJate.-.-- - - -- lZW_U..UG/KG ..__..... _ 

-L=hm- IMUlLGlKG ~ Dweened3.LuL Dilrenrolahlanthracene12W-U-UG/KG~- _ 
DibanzoCurah. __-.... _ ~~~ I2OYUGrKG~ ._.__. ~._~ Dibenrofuran . _. ~~ _... 13&U. tJG/lS~_-~ __ ._ Dibenzofuran __.... ._ ._ __.... 12W.U.UGIKG _.~ . .._ 

Diethylphthatate 120 U UWKG Diethylphthalate 130 ..I UGlKG Diethylphthalate 1200 U UGIKG 
Dimethylphthalate 120 U UG/KG Dimethylphthalate 130 U UGIKG Dimethylphthalate 1200 U S/KG 
Fluoranthane 120 U. UGIKG.. Fluoranthane 2%. UG/KG. Fluoranthene 75oJUGlKG 
Fluorena 120 U.UG/lSG Fluorene 130 U UGIKG Fluorene. lxx3 U UGlKG 
HexacJWobeozene 120 US/KG Hexachlorobenzene 13OUtJWKG Hexachlorobenzene 12W U UGIKG 
Hexachlorobutadiene 120 U UGIKG Hexachlorobutadiene 130 U UGiKG Hexachlorobutadiene 1200 U UGlKG 
Hexachlorcxydopentadiena 120 U UG’KG Hexachlorocyclopentadlene 13OUUGlKG Hexachlot’ccfclopentadiene 12X. U UGlKG 
Hexachlorcethane. 120 U UGlKG Hexachloroathane 13OUUGIKG Hexachlorcethane. .12W .U UG/KG 
tndeno(l.2.3-cd)pyrane lx) U. UWKG tndeno(l.2.3-cd)pyrene 73 J UGIKG Indano(l.2.3cd)pyrene 1200 U UGiKG 
lsophorone 12OUUGlKG lsophorwe 130 U UGIKG lsoptwne 1200 UUGlKG 
N-nitrosodiiropylamine 120 U UGlKG N-nitrosodi-npropytamine 130 U UGIKG N-ntiotii-n=propylamine 1203 U UGIKG 
N-nitrosodiphenytamine 120 U UGIKG NniUosodiphenytamine 84JUG/KG N-nitrosodiphenytamine 890 J UGrKG 
NapMbalena _........._.___ .._ ~~~~ IxIU.YWKG . ..___..___. Naphthalena.~ ~_.. _.. ___.._ -.-1.3Q U..tJG/KG. __.___. Naphthalafta ._.._..__ _. ._. .~. _ .12W U &/KG.. _.._._. 

NaL- l2!3 u-llw NdLOkfJDZBE 1%&U&KG NMmze~12oo-u.G/KG 

P~t~~phenol---...- .-.-- 21-W. U-UGiKG -... .- -.-..- Pentachlorophenol .._ ~~~_._. 22W_U..UuKG-. .-.~. Pamachkcphenol. .-. .-. .__ . ..21Mx). u.UGncG.. _ 

E!ll- l2LUAGKL Phetmtkene 140 UGlKG l?be~L12WUuwI<G 
P&m-- .__._ ~. -~4M)-U.UwxG_._ _... _ Phenol___. .~ .~ ..-42O.U.UGIKG _..._ - _... Phenol-.- -... - ~.. -..-.UoOY UG/KG _.... ..~_.. 

Bolene I2OLUL i?ycem 32-L Ewene EZO-LL!WKG 

,... .Y.,. _\ _,_-.*i _,_ ,. _:. n ,.. __ ,_ ._ li _, _ , _. L .L ,. _ .., 
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Engineering Test Pit Sampling tJ - Analyz?d for but not detacted 

.t - Cdmpaund detected. value is estimated 
B - Analyze in blank as well as sample 
E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound nd detactad. quantkatii limit is estimat D -Identified at secondary diluation factor 
\.Tx:m.k%&s I-ieiT,m”*+- .“r.i.r i _ _ -+ - _ “--‘“‘“-is~~~~~l”ilL-l .xX_ Si.YZvT?~~~~~~~~=21 . 

._. __.. . . ..- -.-......-....-.. . .-.........__.... ._.__. _.. .._.__” . - _....^......^...,.. .._. .__.._.. ..___.. _-.. .._ ~. . . .-__ .__.. 

1 SW Sample ID: .w.%=00380 T&Pit2 : SW .“mpIe ID: Miss-00390 TestPitt ; SWSmtple ID: .wn.s-oo~oo Test Pit 2 
~ Sampk ljpc: Subqfme Soil TRLO Sample Type: Stthsutface Soil REOV i Smple rjm: Sub.wrjke Soil REUP 

: Sample Dale: OLUWI 999 Sample Date: 0x/25/1 999 i Sample Dare: 08:25/1999 

: Analysis Name ReSrrIt Rewlt ._..._.._._..._. .- .._ - .._.... Unit Exceedonce Andysi.s Name .._ _,.__ ..__...^,_.__ ___, __ __._,__.^__._____.._....... . .__ _ . lhlil Emx~~C~ I .A!*~ !?!!!F _ _ .._ _ - RE!‘! ..~._ !!!!! fi?P!~~ 
.X2.4-Trkhtorobemene .._ .._ _. .12Q. Y U.r%G. _ .1.2.~TrJblombanzene. _.. _ _. 230 .!J UGn<G __ 12.4~Tdchlwdbenzene .._ .15Q U. UGIKG.. _. 
1.2~Dichkwbaraane. . -..lPO.Y.YG/KG _._ . . .1.2Diikagbanzene. ..- _... ___. .._ .-.23Q ULUGIKG. _. 1.2-Dichlorobemane. ,_ __ .___ 150 UUGIKG . . _ 

1-3Dkhlw~ban~ene. . ,_ _ ,,..., 120.. U.. U.GfKG. __ .___ . 1.3Dichlorobentene ..___,.___. _ ._._. 230 .U UG/KG _.. __ _ .._ _ .1&Diikxcbenzene _ _ ..I50 U.U.WG.. ..___ 
l.+Dichlor.obartzene . 120 .U..U.GiKG._. . _... .I&Dichlor&anzena ..__, .._ .,_ _ ..230. U. UG/KG .._ _ .L~DJchkwben.. _ ._ _ .15Q.U lJG7KG _ 

21-1 - 2&sxhwure~ 23otJ-lu%G 2 rwnI150_UUGIKG- 
2,tlzdi-l 2CCOlUGlKG 24=adbm~39oouuG/KG~u- 
i?A.BZml 3BQL2.4.6-m-750u 48oU-!L- 
2.4&m. 390 uu-~chl~lw-lulGIK-~ol 480 u UGKG- 
24OlmethdDhenol390_U_UGIKG~2.4-Dimethvlahaool~~u-u~~nol - 4BQUUGfKG 

I 2QQQ U..UGiKG 24-t&&&~0l 3900 u-u- s 25QILWSKG 
P.CDinmotoluene120_YUWKGLW230UG 24-Wane 150 u tG!K- 
PB-Dinkrotoluane . .._ _.___ _.. . ..I~Q~YYGLKG.. ..-- _....... ..-.. 2.BDiiitrotoiuancw _____. _ __... 23QULWKG . -. 2.Wiiitrotoluana _.. . .._. 1.5C.U. %/KG. ._. . . 
2O&xonaphthalerte. . _.._. _ . 320 Y.U.G/JSG ._.._._ __.... 2+ChtoronapMhalane-_.-. _ _.. _ .__.. 23o.Y UwKG.-..- -. 2SZWwonaphthalene .._ -.. lsOY..UGIKG. _ _ ..__ 

2~hlonM?anol. _. - --.. .39o..U..UG/KG. _ _....__ _... 26hloropheno. ___ _ _ . . ._.. 75O.U. UGXG _ ._ -. 2GhJwuphewJ __ 480. U..U.G/KG _ .-_. _ 
2-MethyJnaphthalene.. ,. _____ ._. _. .LJ~QY UGlKG _.-_- 2MethyJnaghWena .._.._ ._. .,_ __ .23Q U .U.GXG . ..__ _ _ 2-MethytnaqMhalene .._ _. _ _ _,_ .150 U UG/KG... _. .._ 

2MethyJphenol___ -._. __... _.. _. ______ __. 390 ..U...U.G/KG. . _ 2MethyMn?tM ____. - .._._. _. .._ _ ..__. 75Q Y.YGIKG . 2Methylphenol. . .._. -. _-... ._ .43&U. lWKG _ _ 
2-NitcoanJline..- _..._.___.... .- .2QQQU...UGIKG... ._. _ ..___. 2M~~niJtna.-..~-- ___ - ..3900. U U.G/KG. ._.._ ___ .._.__._.. .2-Nitmanilime~. -. .2500-Y. UGMG.. 

2NitmphenoJ.. .._.... -.-. -. ..-.. ._ .._ ..39o..U..YGn<G... ___ _ __ 2rNitrophencl__~..- .._ _ _ ..750 ..U.YGIKG. ._ _. _ .._.. 2-Nipharr~- .. .43QU. U.GfKG ._ 
3..-Dichlorobantidine... - . -. .,__ 12O.Y.YGiKG ._.. _ _. ._. .3.3:DJchlaobemiJn.- ._. 230-U &/KG _ _. _. . . .3.3XJkhloManzidine. - ..15Q U- UGiKG _ _ 

.XNiianiline--.. .-_. _ .._._____._ 2WO .U..U.GXG-.. .__ _ .._.. -. hNJtwaniline ____._.___. _.._ ..___ __._ 3WJ..U..UG/KG.. ..- Witroanifiie -... _. .251X U.U.GiKG _ 
4.&Dinitw-2-MethyJphenal.. _ ..-_. .2Q3QJJ.,UG/KG .___ -_._ ._ ._ .4&DJnii2MethyJpJwnq... - ._......_ 3900. U.. UGrKG .._ 4.5-Dinitro-2-MeUtylphenol. 25OQ Y .UGiKG 

4-BrontophanyPhanytethac~ .- _...... - -120. .U-.U.G/KG. - 4-6romophec&Phenykther __ _ . ..230 U ..UGtKG _ _. _ _ 4-BromcphanyRhanyJatlw~. _ ._ 15QUUGfKG 
I 120 U UGLK- zfXh&&&~rr)ollUGIKG m-50-L 

&Chlnceaniline 120 U UGIKG 4-r&&@&~ 230 UUGilG CChloroanilina1SO_U_Y.GIKG------- 
-N Eth- 120 LIILGII(G___~~IvlEther230UUG/KG4-CI.omp~eIEl.5QU-tJ150- 
4-M&tyJ&enol390tJ-tJGlKG~l 7&O-U-lJ.GfKL !cMf&y@JwwJ 4BoUJG!K- 

mQQutJGlKG___~ -rl-Nitrcaniline 290 U-lLG?KG~ 

2~4NRroDheno- 3mLwfloi 2500 UlGLKG~ 
AcmaphWne _.__ ,.__._ -. .._._._ _.. 12O..ll .tJG/JS ..____ Acenaghtharte __,_,_.. _._. .._ _...___... -230 U..U.G!KG. _. - Acenanhthene. ._ . _. .I5QU..UGIKG... 
Aceoaphth&ne...- -. ._ __ _,_._ _._ 120 .U. UGIKG.. _. ..__ __. Awn-. _- ..__ - ..__..... - 230 Y UGMG.. ._... .._.. AcanaghthyJane ___... ._ _. .1W U.UG/KG.. 
Anthraceoe... _ _.___ .._ XZQ..U.lJG/KG.. _ _,. . . .., Anthracane.- ..___..._- .- . .._.... .,..._ 230 U UGiKG .,_ . .._... Anthracane .__...__.._ _ I50 U.Y.G/KG. .-. -_._‘_ 
BanzqLaJanthracena .._ ___ ._ ..12Q.,U.U~G ._ _,_ .._ .Benzo(~ .-.. . 230. U. .UG/KG~ ____ ._ _ _ BanzdaJanthr.acene.. _ _ ._. ._. _ 1 sO.U.YMG..-. 

Benzda&xem -_.. -. .._ _. -120. U..UGIKG ..__ -. __ .._. .._ Beozda)pyreoa .._ __-.-.. ._. -. - 230 .U UGlKG __ -... Bemo(a)pyreoe..- -... - ..llO. J UGIKG... - _ _ 

BenzdbJfluwanthane ____.. _. _ _ .__. .lM.YYUKG _ . .._ .Benzo(b)fJuwanthana .__.._ __..._._ _ .-. _ 230 U. UGIKG.. _ Benz~b)fktdranthane. 15&U UG/KG.. ._ . 
.Benzdg.h.i)pgrlene _..--... - ..-.I20 U .U.G!KG .,.._.... _, Benzofgh.iJpatyJene.- .___ -_.. _ .23Q U .UG/KG _. _ __..... Benzo(g.h.i)garylene-.-- .~ 35QU.UGIKG.-. 
EwzdkJfJuomnthana - .._ ..X?Q..U.Y@KG.. ..___._..._._ BenzdkJfluwantharta ._ .._ _ ..23Q U.lJGIKG . .._ ._... -. .BenzdkJfluoranmane -- .-WI U UWKG. 
Bis(2-ahloroatho?y).methana . .._ __.... 120 U.tJG!KG .._ . . BJ~2-Wwcethaxy~.methane. _.__ . 230 U UGfKG Bis(2chtwoethaxy).methane. 15QU.U.GrKG _ 

Bis(2-chJdrbathyb.eter _.. __..... _.. ..I20 U-UWG.. _.._,.__.___ Bif$Schlcmethytlst~. _. _.. -_- -... 52OQ U.GfKG . ..__ --Yes _ - .Bis(2&Mwthyl) ether ._ 34W _ UGiKG.. _ Yes 
BisC?+hyJhexyllfMhalate .12Q. .U...UGIKG __._ _ .___. ____ &.(2+hyJhaxyJJphthalate ..__. . . 2%. Y YGIKG _ _.. __ ___ - __. Bis(2ethyihaxyJ)nhthalate. .~. _ -15QLUWG ._ ._ 

Butyl.banzylghthatate _,..._.._. _.._... 12Q..U..UGLKG- ..__,__,.__. Butyl.benzyJ.ghtttalate .._.___...___.._.... 230 UUGIKG.. _. .ButyJ banzylphthalate _ _.. 150 .U..UG!KG ._. .._ 
!cadz& 120 UyGMG w-u-s- - 150 t.umKG 

1muu-JxltYsm BiLJ-u-c~ 170-u- 
lz?isBee 120 U UGLKG Liizt+B~late2UUWKG 15QtJuGLKG 

Di-N4.ctylphtbakte- _______ 1.2QU-U.MG-:-- D~:~lpMbalate__--_--~~-U~~G .Dit4:acMpMhalate-~~.-- JSO-U- UGIKG--..-..--- 

DjkXUQbbnthracenaWU DlkWZOoanthracene734GtKG Dm 150 U UKXG 
DJb.anzofuran__ I2QUSXKG..---v-.-v- ----- Dibenrofrtran ______. ---- __._ - .230-U-t&KG- Dibeorofurao 15QlLUG/KGv-. ____ 
DiethylphthaJate . .._....... - - 12O..U..tJG/KG.. .__ __. ._._ DiaP&hthalate ___ -... -.. ..-. ..23Q U JJGfKG. .._..___ . ..____ Diiytphthalate ___ _ 150 WJGXG 
Dimethylphthalate... _ _ .._ .12O...U..UGIKG _ __._ .._ -.. Dim.athyJphthaJate ..___ -_.. 230 U UGIKG. .._ __ _. . _. .Diethy@hthalate.-_-. 15C.U .uGIKG ..-. 
Eluwanthane . .._. _ -. ._.__.._ 12Q.U .UWG __ _.._...... Elwanthane..- . . ..__...__... _. g8 J. UGMG._. _._. __.... Eluwanthane ..___. -. _..._ -.. .-. .22-..UWSG.. ..- 
BJuwena __. _..__..._,.__... _ .._..._......__.. 12O.oY.U.G~G ._.. . .._... FlwreDe .____ ..___.____.__,.._.. ,. 23QUllGIKG .._ _... Etuorern.- 150 U UGiKG.--. ._.. 
Hexachlwdbenzene - __ ._.. 120 Y..U.GIKG _ _ _.... .HexachWbanzen... .._ 230 U. UGlKG. _ . ._ _ Haxachtwobanzena _ 150 U UWKG _.. 
HexachJwbutadiie. _ _ 120. tJ.UG/KG _._ _.. Hexachk@uWene.-... 230 U..UwKG.. ._.._. .__. Hexachlorobutadien _. 1.50 U. UG/KG .._ 
Hexachlomcy~diene _. _.. ._ ,120. .U..UGfKG. _ _ .Haxad~lccocy&pentadJJna _ ,230 U UWKG _ ._. _ Hex& JwwMpeWadiena 150 U W/KG .- 
HaxachJwoethana _, __., ._ ..12O..U. W/KG ._. _ _ ._ . HexacWmathane.... _ .._ -. ._. 230. U UGlKG _. _ .._ _._ __. HaxachJwWhane.~. ._. 150. Y .U.G/KG 

lndeno(l.2.3&bwane. 12f..l...UG/KG. ._.. .Indandl~%cd)p#rana... . 230 U.tJGIKG. .._. lndeno~l2.~e 150 UUGJKG. 

Isophorone. _ .- . . . . ..XZQlfYG/KG.... .._ . _.. Isophonme_-..- ____. .__.... 230 U.tJGIKG . . . . Jsophwxta ..- X0. U. UG’KG ._..._., 
N-nkwwJiimpyJamina _,...... 12Q .U .lJG/J4G. _ .N-niPoso-dJgylamJne _ _ -230 U UGIKG _ _ ._ fWtibowd+prony4amine 150 U. UG?JSG _. 
N-nttcqsc-diphanylamine 120 .U.UGfKG . ., _ N-niJna _. 280 .UWKG _ .._ ._ N-nibusMiphenvlamJne 170... YGlKG __.._.. ~. 
Naghthatane--------.---.120&.UO.-..--- Naphthalana.--- ---- 230. U-U.G/JSG __-. Nz&thaleoe----.-.--..- -__I.5’-U-L&/KG-- . .._. - ._ 
Jzalr!J~en12o_uuo/KG Nitrobemeae-3.Qu-u- m-50-UUGlKG 
PecUaU~Ja~ophenoL-..--.e.- 2OOO_u_uGMG .______._____. ~entacblorophsool-__~---._3900_U_U(;IKG. ______ &ntachtd~~J~nol~ __--- 25CkUJGlKG- __ 

.eilaoamhQnIm-u-us F!J1enanUlrene23!?-UUG/KG Ph- 110 J UGXG 

Phenol---. -_ __.- 39oYU.~G---.-.-.- -_- P?l- _____ -.-_---__ -25Q.U..U.GIKG.- ..__ -.- PhewL-- ._.. .-.-.-_..-._480_UU~G~ ___... - 

mm imuuGmG___Baene UQJ UGiKG mena 2lQ UGlKG 
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Table E-I: &il 
^. 

&&ical Data.: SVOC Anaivses 
‘___Y .’ .,... 

Result Qualifier Codes 

Engineering Test Pit Sampling U _ Analyzad for but not deteded B -Analyie in blank as well as sample 
J - Compound detected. value IS esbmated E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood Iv.7 
I j .,Y ;. . ,. . . . . 

UJ - Compound not detected. quantitation limit is estimat D - Idantfied at secondary diluation factor 

‘- ” “.‘. 

SW SumpI” ID: Miss-00410 TestPit SK .%?mp/e 10: :tliss-00-130 Test Pit 2 .w smple ID: .~f7s.s-Oos2o Test Pit 3 

~ smple Type: .Suh.vu~uce Soil RELO smple &w: Suhsurjace Soil REL’P smplr Ijpe: .Subsu&ce Soil sliov - 

.smplr Date: #tES~~J 999 sa,,lple L&e: OX~25,J%v .%mple Dute: U8i31/IY99 

Analysis Name Result Unit Exceedonce Am+& !vome Res1tlt Unit Exceednnce Analfsir &me Result L’nit Exceedonce 

1.2.4-TrJchl0r0benzene 120 U UG/KG 1.2.4-Tridlwobenzene 140 U UGIKG 1.2.~Tnchlorobenzene 140 U UG/KG 
l.?.-Dichlorobenzene lx) U UGIKG 1.2-Dichlorobenzene 340 U UG/KG 1.2-Dichlorobemene 140 U U&KG 
1.3-Dichlorobanzene 120 UUGiKG 1.3-Dichlomberuene 140UUG!KG 1.3-Dichlorobenzene 140 U &/KG 
1.4-Dichlorobenrene 120 U UGIKG 1.4-Dichlcvobenzena 140 U UG/KG 

1 

1.4-Dichlorobenzene 140 U UG/KG 

2.2’-0xvbis(lo~oorooane)&---XQ-~U.G/KG~ 2.2xJxyblsUEtll~pLop~a -L 2~l-O-KUGMG 

2.!Lmhm21oQUuuKG Z&.%I&lOL~~l z3calLL.~L &lxrLiwLoP?rlMII-u~ 
2.4.6-TrichloroohenoIUO-UWG 2.G-Ici~~o.eno.GK- 24.6-TrichloroohRnol 470 U UGLKG 
~lOUUG/KGenol 4SJLU.LGiK!- 2&Did%o~o~han~1UGlKG 

G2.4lx~Ol 41-- 2.4DhelhvlDhenol450-lLUGlKG 2.Gtieth~nol47oKG 
2LQO1UG&- v 2uUeuI;MG 24MIILvGM(j 

2&~X&9Ioluene120U.G/KG z.4Dinitrololuene140~UU.G4K~ 140 UllGMG 
2.SDioiVotoluane 120 U UGIKG 2.6-Diitr0t0luene 140 U UGlKG 2.E-Omitrotoluene 140 U UG/KG 
2Chlocmaphthalene 120 U UGlKG Z-Chlotmaphthalene. 140 U UGIKG 2-Chloronaphthalem? 140 U UGiKG 
2-Chlorophenol 410 UUGIKG 2-Chlom#%ol 450 U UGIKG 2-Chlorophanol 470 U.UG/KG 
2-Methylnaphthalena 120 U UGIKG 2-MethylnapMhalene 14OUUGtKG ZMethylnaphthalene 140 U UGlKG 
2-Methylphenol 410 U UGlKG 2Methylphmol 450. U UGn(G. PMethylphenol 49 J UGlKG 
2Nitroaniline 2103 U.UGJKG BN&oaniline .23WUUGlKG. 2-Nitroaniline .. 2400 U UWKG 
2-Nitrophenol -410 U UGIKG 2-Nibuphenol 450 U UGIKG 2-Nitrophenol .~ 470 U UGIKG 
3.3’-Dikxobenzidme 120 U.UGtKG 3.3-Dblorobanzidine .14O.U UG/KG 3.3’-Diblorobanzldine 140 U &/KG 
3-Nttroaoiline 2100 U UG/KG tNitroaniline 2300 U UGiKG 3-Nitroaniline 2400 U UGlKG 
4.6Dinitro-2:Methylphenol 2100 U UG/KG 4.&Dinibw-2-Methylphl .2300 UUG/KG 4,6Dinitrc-2Methylphenol. 2400 U UGIKG 
4-Bromopheny~Phenylethar 120 U.UGIKG 4-BrcmophenyCPhenylether 140 U UGIKG 

4-CI.dOlUU &CbloL^..thvlc.o&-U.UGlKG 

4-Bromophenyl-Phenylthar 140 U UGlKG 

4-Ct&L~ethylpheno~140UU.G/KG 
-aailine l.?.OJJALGKG 5kGbhLQ~ 140 U Um- &CblccotielMUUWKG 

~ohenyRhaLuL!Zth120UU.GlKG zlA&kxoWvCPhenyLEEther-O-U-UGfKG- 4CblcLc&en&I?henyLEEVler140UU.G/KG~~ 
2kMeit&h~J 4leu_ILGMG_____&Melh&hanoI 4u.GLKG 4Meth~l 4701LUmG 

2lw-uu~- 23OQUdG/KG zlzNitL- 2400 LMJGKG 

?lztwo!Jh.ena 4rNacophen01 24(xLuIGLKG 
Acenaphthene 120-U UG/KG Acenaphthena 140 U UGlKG Acenaphthene 140 U UG/KG 
Acenaphthylene 120-U UG/KG Acenaphthylene .14&U UGIKG. Acenaphthylene 140 U.YG/KG 
hthac8m. 120 U. UWKG Anmac=?ll. 73 J UGIKG Anthracene 140 U UG/KG 
Beruo(a)anthacene 120 U S/KG Beruo(a)anthracane 460 .UGIKG Benzo(a)anthracene 140 U UGIKG -- 

Beruo(a)pyrene .120. .U UGIKG Baf!zo@)pyrene .360. .UGIKG Benzo@)pyrene 140.U UG/KG 
Benzofb)fluoranthene -120 U UGlKG Batuo(b)fluwanthane. -610 UGiKG Benzo(b)fwranthena 140 U UGiKG 

Benro@.h.i)perytace 120 U UGIKG Benzo(g.h.ilpery~~ 140 U UGfKG Banzo(g.h.i)parylene 140 U UG/KG 
Benzo(kYlwr&hene 120 U UGIKG Benrqk)fluwanthene 280 UGIKG. Benzo(k)fluoranthene 140 U UGlKG 
Bis(2-chkwattwy) methane 120. U UG/KG Bis(2-chlorcethoxy~methane 140 U UGiKG Bis(2hlorcethoxy) methane 140 U.&/KG. 
Bis(2-&!woevlyl) ether 150 ..UGiKG Bi&c#orcethyl) ethar. so00 UGJKG YES Bi~2chloroethyl) ether 140 U UGiKG 
Bia(2-ethyltwxyl)phthalate 120 U UGIKG Bis(2-ahylhexyl)phtlate _ 140 U.UG/KG Bis(2-athylhaxyl)phthalate. 140 U S/KG 
Butyl tx?nzyl phthalate 120 U UGIKG BW benal @thaiate _ 140.U.UGIKG Butyl benzyl phthalate 140 U UGIKG 
-ok 120 UlLGKG JALtma.e 77 J U.GLKG C&axle ~_ 140 U UGLKG 

54(1l1GMG cm- 140 U lLGMG____ 
w te140.L D&N&uy@htbalate~~G 

Di-NX?d&htJxlate-m-m- ____ IZO_.U_UGIK-- _ __ __ Di&&$ylphtilate __.. _ .._140-U YGIKG- - .-- -.-. MN-Clctylphtttalata--. -. .- ~-- -l+lO_U.uGIKG__ 

Jlika~~120-lLU.G,!K~ ~aceU-J-uG/KG DibenrPCab)antbwUUG&G 
Dibemofuran .._.. ._ ._.~~_ - --120-U YG/K..--.-- Dibenzofura-- -.-.-- .--.1.40-U-UGIKG -.. -.. Diberuofua----. .-.-.. ---14C.Y.YGIKG 
Diathylphthalate 320 U UGIKG DiethylpMha!ate 140 U UGIKG Diethylphthalate. 140 U UGlKG 
Dimethylphthalate 120 U UGlKG Dim&ylphthalate 14OUUGlKG Dtiethylphttralate 140 U UG./KG 
Fluoranthene 120 U.UGlKG .FluoranVtene _ 700 UGIKG Flwanthane 140 U UG/KG 
Fluoren_ _ 120-U UG/KG Fluofene 140 U UGlKG Fluwene 140 U UGIKG 
Hexachlorobanzene 120 U UG/lSG Hexachkxobanzane .14OUUGiKG Hexachlorobenzene 140 U UG/KG 
Hexachlorobutadlene -120 U UGlKG Hexachlorobutadene 140 U UGIKG HexachlDrobutadiena 140 U UG/KG 
Hexachlwccydopentadiene 120 U UG/KG Hexachkxccyclopantadiene 140 U UGIKG Hexachlorocyclopentadiene 140 U UGJKG 
Hexachloroathane 120 U UGlKGm Hexac#orcethana 140 U UGIKG Hexachlorcethane 140 U %/KG 
Index(1.2.3cd)pyrene 120 U UGIKG Indeno(l2.3-aJ)pyren 150 UGlKG _ Indeno(l2.3+d)pyrene 140 U UGlKG 

I-. 120 U.UG!KG lsophotone 140 U UGlKG lsophorone 140 U UG/KG 
N-nitrosodi-npropyiamina 120 U UGJKG N-nitmso-diin-propy!amina 140 U UGIKG N-nitrowd!-n+ropylamina 140 U UGlKG 
N-n&sc-d#wnylami 120 U UG/KG N-nrtrosodiphenylamine 150 UGIKG Nnitrosodiphenylamine 140 U UGlKG 
Naphthahe.-.. __._. ._..__ Ix)..U_us;/KG_ .~. ..__. NaphtttakDe.._- _._.._... .._. .._.._. 140 UUGIKG... .._. Naphtha&e .._.__._. ___.. ___ -_.l?K)_U .X/KG.. ~__ .~ .~ 

120 U CL- NiiaLt140-U-U-G/KG -lL4itohenzm 144 U UGlK!p 
Peotachloropbanol. _. ._ --2100. U.UG/KG. ..- - .- Pentactrlwophenol-.- ~.~~ .____ _ 2300. U_U.GiKG _... ..- Pentachlorcphano... -..- 2400 .U.UGIKG.. ._ .~. 

Phenanthrene120UUGfKG Phenantbrene3M)UG/KG ehenanlhLe~82JuGlKG-~ 
Phenol ..--._.... __. -..-.UO-Y-UGIKG. _ Phenol.. ~. ..- ~..-..-... - -. --450_U..UG/KG - ..- .Phanol - .-.. ..- ..-~.. ~_~ -420. U UGIKG. 

Emne 120 U UGMG -E!mm 7IOw-l.IZKG Brrrae 140 lllLGMG 

. . .> --_ __ ._ -_ ,x ^ _. .I . ,. _ . 
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Engineering Test Pit Sampling U -Analyzed for but not detected B - Anaiyte in blank as well as sample 
J - Comcound detected. value is estimated E - Exceeds calibration curve ranqe 

Maywood Interim Storage Site, Maywood NJ UJ -Compound not detected. quantitatton hit is estimat D - tdentifti at SecOndarY dilation f&Or 
m>Tar>,l:xr* ‘DX ET;’ 2::‘: r’:@% ,.^ ““‘Xv$mLri “-. ‘svzw ?r^il.--.Y~~m~%-~~~>~~% *~~%v:*~%-:mmzwxz ‘S. WC,:;: .I~~~~~lpL’~~:;v:s~~: -Pi*.: : ‘rf’ x:x~t’b?l-l*‘- . :, .:.yF-,<-yi :“,%e-~:*;- ..S”_. .-y--l.l”.l.~ .S.,,~) .,>y>;: I ..,. >\ .,h_ ^ ” 
__ . _ . _ ^ .._ _. _ _ _ ̂  .., _ _ ., _ _ _ ̂  . . . ..__. _ _ _ ̂  _ .._... .._ _... _._ . . . ._ _.._. - 

SW .%mpJe ID: .I47ss#o53x Test Pit 3 

I 
sws2~ttpkm: MS-OOj-10 TestPif3 j sn smple III: .bil.S.%00550 TestPi~3 

i 

San1ple Type: Suhsmface Soil SiJlJP SanrpIe rjpe: Suh.w$ace Soii SULO SmpIe lipe: Svb.iw$ace Soil TROY 
.san1ple Dare: 08/31/1999 sanrpk? ihe: 08Nl~I999 sample Dart: 08i31/1999 

/ Anmysis hhme Resrrll L’nit ficeedanee Ana&& Name Rest& &it .?.xcee&nce Andjsis ,W?me RtZSU.4 Unit Erceedance . .._. _._ .._ . - .._ ____ _ .____ . _ ._ .._ .._. _ _ 
l2.4-Trichlwobenzene 1.3Q.Y .X/KG._ .._._ 3.2.4Trichlomber!zerte .._. ._ __ ._ ._ _...__ ,120. Y. UWKG . . . 1.2.+Trichlwobenzene 1.40 ..U.YGfKG _ __.. _ 

.1.2-Dichbrobe~?zew. . .._. ,330. U. Y.G!KG .._._ -.. ..__ .1.Z-Dichlc&e~~ene _....._ _ .--.. .120 .U-UG/KG .- _. -_ .l.2~DichJorobenzene.. ..- -.- MO..Y.U.GXG_ -._-.__ 

1.3-Dichlorobe@zene_ ._ _ .__ .._.____ 1.30. U..UG/KG ,_.._ ._ _ ._. 1..Michl.woMnzene __,___,_ .__... _.. _ .__, 12D.Y. .UGIKG. . _ 1 .bDichlorobenzene .__ .._. MO..U. YrSKG- _ _. . .._ 

1.4-LXchbrobenzew... ..1.30-U.UGIKG . .-. _ .%4.-Dichlorobertzene... _ ___.,..... ,120 .U .U,G/KG _.. l.4-DicMrobenzene ._ . ..140 Y. UGIKG. _-_ _. 
2) 13LLL!lGlK- 2.2X&Wl-Chlam~-.lUUGKG- 2.2kWW! 140 U UG/KG 

Z-&SItihloro~henolU-UGlKG ~24.5TrichbLo2ow-u-uuGn<G-~l z?am.lLu.- 
24.6-TrichlorCPhenal420G -i?.!l.&-m1 4M) !uLGK-e1 44RUUG/KG 

224zQicJll~ 42OtJULi,xG J?zlav 4!X U UGiKG 2&DkJllwoDhenol- 
a.CDlmethvlDhenoJ 420 U UGIKG 22mmetbM 400 u uwKG-24Dimethvlohen0-440- 

22CO WGKG llol zzcO&ulGfKtiwno1 2-G 

13QtJllGlKL24Dinitrotokrene 120 U-uGwj 24DINttotoluene-uuGlKG 
2.&Dinitrotoluene _ . . -.. -1.34. U-U-G/KG -..... Z.6&liniRnX&ene ._,__,_._,_ ___, ._ ___ .._ .12O..l..UWKG .._... .._ 2.6Dinitrotoluene. .74o..U...U@KG -... .__ ___~_. 

ZEhlocow&thalene .___ . _.. . .._ .130. Y. !&KG.-. .-... ..- 2-Chbmnag&lMlene .._.__.____. ..___._. .X?O..l..U.G!KG ..__ -_ ..__ _ 2~hbronaphthalene .._. 140-U. UGIKG.. --. .- _.__ 

.2-ChlorophenoJ .___ _ .._ _. . ..&X..U.UG/KG -_.-_ .._ -.. -. ZChloropherwlw----..L.._ ___ --MO U..U.WKG . .._ .._. - 2Ehbrophenol .^ .._ - 440.U-U.%G.- . . ..__. -_ 

2&lethyJoapMhelene. _ _ _ __-_ ..I30 U..UG/KG- - .._ ZMe!hylnaph!ha~.~ __ __ .._ _. .__ ___ . ..IM..U.. UUKG _..._ .___ __..__ _ 2Methylnaphthalene ..14C! U.UG/KG... .._ _-. 

2Methylpheno-- ..--..- .- _ ..+I20 _UM%G ..___.. .._ ___ 2~ethyipIwrti% ___...-_..... - _.. -..-.--4oo- UW WKG - 2-Methylphenol _. 91..J..UWKG .___. _... 

2:Niicanilii-- __.._ - __..__-_ -. _.__. .220l- U.UGIKo..-...--.. ._-_. 2-Mroaniline -_____________ -._ 2OORU..UGIKG _____._ __ 2atioaniline _.._ __. -.__ ..--..-..... -. 23C0 Y.UWKG _ 
.SNitm$wnoJ. . .._ -, 420 .U..UGIKG _..__, - -_. 2%twpbe~~J _..._.._........_...__. _......._.._ -.M)-U.UGlKG..- 2-Narophenol .A40 U UGIKG.. __._. __. 
.3.3’:Dichbr&etxitin%. _ .._ -_ 130 .lLUG/KG _.__. _._.._. _ 3.3’:Dichlorobenzid~.. __ _, _. . ..120.. Y..U.G/KG.. .__ __._ _ _ _ 3.3’Di~lwobenziine ._. .~ .140. Y.UG/KG 
3-N&aniline . .._ -. _ _ .._ .._. __ ___,_ 22oO...U..UwKG __. . .__ ._ _._. 3Mimanilii .___._... ._._ . ..2ooO .U. .UGfK..-.. 3-Nitroaniline __. _ ._ _ __ __ __ ._._ m-U. &/KG __. . ..__. 

A6-D.imib&2~etlWbenophenol.. ._ _.._ 220X-UGIKG..- . -.. -. 4.&Dir1it&&#&tyJf&f1~L~~ ,___,__. ~2ooO..Y.U.GrKG. _. _ .._ .._ -. 4,6-Diiiuo-2Methylphenol 230..U .UGfKG _._ 

+Brcmor&enyPhenyk?ther . ..-. .-13o..Y..UG!KG... ..___ .._.. -... .+Bromo#ten&PhenyJethe~lather_.. _._ .._.. 120 .U.UGIKG.-._ .4-Bromophenyl+!henylethc. 1.40. U..U.G/KG.. -. .-.. _- 

EiQAl- 46hlaa3-Mmd2RUUGlKG- m 140 LL- 
13OUUQKG 4-c- 12OwlJX~G echlomaniliae-U-U&KG 

m-w 13R U UWKG l2Q-U-U~G 4=alko~140U_UG/KG~ 

42D~&tMbyl&enoJ 4oQuuG!xG .l-blem 44QwJwKG 

4z?NlkDm 77M) UQlG 4-p(itrcranilioe cicaluG!K-- 2300 KUGiKG 

-WI ml.JAGLK-~~l 2COD-ULUGXG~ &N&o&en23M)u_uG/KGp 

Acenaphlhetx~~ ._,_,__ _ .._. ..l34...U.U.G/KG __.. . ..__ _ _. Aceixphtttene .._____..__ _ _ ..___ . ..120. .U.!UG/KG _. _. ___ Acwaphthene.. __....._ _ __ ._ ._. _. 140. U .UWKG _ _. _ ___ __ ,. 

AcetwhthyJene _.__ _. . . .-. I.30 U.YG/KG .._ .._ _ _ __. _ Acenaphtbyleoa _.___.. .___....__ ____ 120. U. U.G/KG -_ __.. - _ _ __ Awnwhthyler~ _ ._ .MXU..lJ~G... -_ _ -- _. . 

Anthracene _.__.__ -_ .._ _.__ _ . . 1.3% U..tJGiKG. _ ._. Anthrawne .__.____..,._,_______.._... _..____ 1ZO.U .UG/KG .____ _ . _ Anthracene.. _ .._,.__ .- - .____ .IO..U..UGMG .._. _ _ ..__... 
Berzo(a)anthracene ., .._..._ .._...___._ 13O.U.U.GXG ____.. _ Ber!zo(a)anthramne~.~ ___ _...... _.... 120 .U.UG/KG. _ _ __._.. _ Benzo(aynthr&cene 61.. J.YGIKG.- .__.__ . . 

Benzo(a)pyrene. _ _._ _. 13o...U-UGfKG.. _.._. ..-.. Eenzo(alpymne _.._._ __,_,...____. _ ..,__ .__-_ 120 U YGIKG . . __. _. Ber!zo(a)pyrene _._ _- _ _ _ 140 !J.U.~G _- .._- .- 
BerutibZkwanthene ..-. .._ . . . . ..13o...U. UGrlS--... ..- Benzqb~nthecte _._______ --_._ lZQ..U..UG!KG _... _._ Ber!zo(b~wanthene.. _ _. ..___ 72 IJJGXG---_. _ -. 

Benzo(~h.i)perylene.. _ ..__..__.. 33.Q..Y..L!G!KG. _- -- B.enzo(ah.i)pecyret~-w- ..__ -.. __._ 12O...U..UuKG.._ _ _ __ ..___ _ Benzo@.h.ilperyiene_ _ __ . _ 14O-UXYKG..-w--w _.. - 
BenzoofJuorantherle ,. _. 13o..l..UG/KG- . - .Bems(k)Uuoranthene ______.. _.._._.. 12I.Y.UGIKG Betuqkmuoranttiene ._ 14O.UYwKG.. ._-- -. 

Bi2chloroethoxy).methane ..___ _.... YKQ.U..YG.!KG ._. _ Bis(2&bm&w&wtttaoee __.___.._ _ I2O_U..tJGMG __ _ _ .._ _ Bii@cf~kc.oethoxy) methane __ _ _ .lK)...U-UWKG _ .___ ._ ._ 

.Bii2dtJcfoethyl).ethe __... _. ..36Q . W/KG._. _. .Bis(2chkxoeJbyl)~etber. .______. .._._. I20 .U .U.WKG .__.. _ ._ _. Bii(2cMoro@hyJ).ether ._MQ .U. UGMG__ __ _.._. _ 

.siM2sthylhexyl)phthalate. _.........__._ I3QMUWKG ._.... Bis(2sthylhexyl) ____.__...___ 12O.Y.UG/KG~ ..__ __ .._.. Bis(2-ethyltwexyl)tzMh&te... ._. ___._ MO~.UIIWKG._ ______.. 
ButyLbenzyLpJXhalate... .._ 13&l..UG.‘KG. -.. - _ .EutyJ.bxayl.phtha!ate.atp.._ .._ ._ __ __ ._ .._ 120 Y .&/KG ._._-._. ._ _ _ Butyl benzyJ@thalate- ._ M..U.U.WKG-- . .._ 1 -. 

l.-carbarple 12DUuGMG 140 U UGIKG 

uu-me EOUUGIKG 110 J UGfK- 
-130u.GIKG- slate I2QUlLGiKG -----DS&B&@h@l 140 U UGlKG 

D~~malate--~.--..---~30-U-U.~G -- D~~late__-_-__IX-U_.U~G.-__-_ Di+&&cwpt&alaie~.---- 14R-.l-UGIKG--------_ 

Diberaooanthr-130- Dm 120 u uw- DlkenzdNneacerp140 
.Dib%tZQf~ 1?0-U-t&&G----...__ Dibenzqfutao ---.- -_-_- . 12cL!JJxJlG-- - .~ofJAran~- .___ - 14&..U.~G..---- 
.Diithylphthelate .._ .1.30 Y...UG/KG .._...... Dietbylphthalate_ . .._.____ _ _ __ 12o.U. .tJGlKG._ _. _. D.iethylcMhalate._ _. . -140 U.U.G/KG -. _._...____ 
.DiiethylpMhalate. ._ _._. .._.. ._. ,130. U. UUKG, _ __ -._. _ _. DitnethylphttxMe .__. _. -.. lZO...U.U.G/KG ---.. Dimethylphthatate. .1.40 U.UwKG.. _ ._.._ _ 

Fluoranthene... . . ..S9 J..U.G!KG... .,____ _ _._ .FJwranthetm ___....__ _..__ ____. ____ .___. 12.0. U. UGR(G .___ _ __- Fhwanthw.. __ ._ ._ -95. J MXG --.-.. --.-. 

.Fluor.enr.. ._.. .., _ .._ 130 U. UWKG __,,,_._....,_,_ ,_,_. Fluorene __.___ .__ ..__......._.... __........ lZO..U.YG/KG... Flwxene . .._....__. . ..+I0 .U.UG/KG_.. -.-. .-.- 
Hexachlwcbenzene -130. Y.YWKG.. __. .._ _ Hexa&- _._,. __._ .__ ..__ 1200..U...!JG/KG . ..__ .._ klexachlomberuene ._,._ 14O.llYGXG~_ ___ .__ . . 

~exachlombutadiene. .13&U. U.GXG . ..__ Hexachkrobutadiene.. .- - .__..__ .IZO...U..UG/KG. .HexacblcMwtadii. ._ 140. U.lJGIKG. - ___ _-- 

Hexacftbrocycbwntadiene 130 .U..UGIKG _. Hexachbrwyc@Madiene.. _ ,_ __.,., .,__. IZO_U. UG/KG ,_._ _ Hexad’tlwocyclopentadii ,140.U.UGlKG.. __ . 

.Hexachbmethane ._.. XO_U_UGIKG .._.. -.___ HexaMwMhari...-- -..- 120 U..UGIKG.. Hexachloroetbane .._..... .14o.U.UwKG-.-.- - 

Jndeno(l.2.3sd)pyrene. 130 YYGIKG ,... -_. .lndano&2..3cd) _ _... _.__.......__. 12O.UUWKG. ..___ __ Indenojl2.3-cd)pyrene . ..i4OYYtXG .___. _. 

lsGphWone.-.. _ 13C.U UGMG ..__ .__._ __,__ Jsophorone ___.__,______....__._.__._. . ..120 U UGIKG .,._... lsophceone . .._. 140.U UGlKG _._.. __._-. 
N-nitroso-diropybmine 130 Y YWKG- .._ _... ..__. N-nSmsxdii~i~~ _.__ ,._,.__. 120 ..U.YGASG. ._ _. __~. N-&rosodiiropymine _ ._ 14% U-UGXG. .___ _. __ 
N&rowdiilamine.. .XlO...U..UGIKG. _._._..._ Nsiii . .I20 U UG%G. N~itrox&iphenylamine. 140 U.UwKG . 
Naphthalen+--__. ___...__ _ .--1X. .U-&/KG _______._ Naphtha&e.._ ~~l2O..l..!JGIKG~.-~~~ Na@JMene __.._. ..-._-- _. -M&l..UGrKG-----. 

Jclitm- 130 u u- -ene-u-uuGMGG------ - 140 WGKG 

F+z~~tac&lorophenol..-- .____.. ..- _- 22CQII-U.GMG-- __. -- Pentachloropheool_____ -_-----.2ooo_U_UwKG-------.--. Pentacblor&?,eno.--..-. --_ -23CQ YU.GfX-.---. 
“R 57 J UG/KG PheDaOfbcwl0 120 U UGMG 17O--‘U.%G 

PbeOCl.~ --- .._-. --... .-. . .-_ 42P.U..UGIKG _____.._ PML __.-._ ..-._ - __.._.. 4OO_.UYGIKG ..____. - _.__ -._- PheooJ _____ -.._ ..- - .__ _ ..w-.-44&U- UG/KG _. ._.-- 

Brrene 74 J U- &ene20 W.mG PyTen.2 110 J UGLKG 
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Result Qualirier Codes 

Engineering Test Pit Sampling 
U _ Analyzed for but fwt detected 

J _ Compound detected. value is estimated 
B - Amlyle I” blank as well as sample 

E _ Exceeds calrbration curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not d&&ad. quantitation lrmit is estimat D - ldantiied at SX0ndary diluation fadOr 

,:. : . ,_ __ .. ‘. ” I .: . ., _ I ,,_, _ . . 

SW smplc I. M7ss-00j60 Test Pir 3 S-N Smpk ID: .Ui.SS-OOj -11 Tar Pit 3 SW Sat~ple ID: .bIlS.WlOj8U Tar Pit 3 

i sonrple 7j;pc: Strhstr~ucc So;! TRL:P Smplr 1:vvp: Subsurjace Soil TRLO smple IjJpe: Subqface Soil REOl’ d 

.%mplr LkNr W3I/I999 smrple Lk7te: 0x/31:1999 ~ sbnplc Dow 08/31i1999 

.4nolysir .&me Resldt Unit ficeedmce ~mdysis iGame ~ewlt Unit Exceedance Ano/pis ,Vame Result L’nil Eweedonce 

1.2.4-Trichlorobemene 15oUUGlKG. 1.2.4TrWorobenzane 120 U UGlKG 12.4Trichlorobenzene 230 U S/KG 
lbDicJ?lorobaruene 150 U.UG/KG 1.2-Dichlorobetuene 120 U UGIKG 1.2-Dichlorobenzene 230 U .UGIKG 
1.3Dichtorobenzene .15OUUG/KG _ 1.3Didlorobanzene -120 U.UGlKG 1.3Dichlorobartzena 23OUUG/KG 
l.+Dchlorobenzene 150 U UWKG 1.4Dichlcrqbenzane -120 U UG/KG 1.4-Dichlorobanzene 230 U UGn<G 
22LOxy!2isfiChlommmcte~~L54LU&!ZKG ~ ~~is~~~bta~e120QuUGlKG 221. -oiwbsachlcIopIcPane)~23QU-UG/KG~ 

2.4.5-lcichlop~l25wUG ~ 2+4~~o~o~k~-WQtJ-UGKG -----2.4.5--Pbeo-3o”ou 

2.&Jlichloroohenol48[LU_UGMG &L&IricblorophenolUGUSG ~ 2.4.6-Tric4llcLcPherfcI750UUGlKG 

2.!mi~pherto48ou 2.4-DlchJcfoohenol~QKuGm~ 2AXmenoJ 750 U UGLKG 

~nol480UUG/KGLZCDimeVlulDhenol380UKG 2.4DimeltcyJphend750U 

24-ml2500L ZAL?iiophewl2ooo-UUG/KG -n-al 3BW U UGMG 

24-llinitmoJueae15oUuGlKGL 2LDinitrotoluan120OLtJSLKG 2.4DinjtmtO~230UUG/KG 
ZBDinibotoluane. IEOUUGIKG. 26Dinitrotoluene 120 U UOKG 2.Winkrotoluene 230 UUGiKG 
2-Chloronaphthalane 150 U UGIKG Z-Chloronaphthatana 12O~U UGIKG 2Chtomnaphthalena 230 U UG/KG 
P-Chlorcphenol 4BOUUG’KG P-Chtorophanol 3BOUUGIKG 2-Chlwophanal 750 U W/KG 

2-Methylnaphthalene lWUUG/KG. 2-Methylnaphthalane . 12O.U.UG.WG. 2Methylnaphthatene 23OUUG/KG.. 
2Methyiphenol .-48OUUGIKG. 2Methytphanol 380 U UGiKG 2-h4ethylphanol. 750 U UGlKG 
2-Nitroaniline 25OOUUGIKG bNitroanilina 2ooOUUG/KG~ 2Niboaniline 3900 Y UGIKG 

2Niiophanol 4BDUUG/KG ~_ BNitrophennt 380 U UG/KG 2-Nitrophenol 750 UUGIKG. 
3.3~Ditombenzidme 1ECUUGlKG 3.3~Dichlorobanzidin 120 U UGlKG 33’-Dichtorobanzidine 23OUUGlKG. 
3-Niioaniline _ 2500 UYG/KG 8Nitroaniline 2DKI U UG/KG 3-Nitroaniline. 3900 U UGIKG 
4.6Dtnibo-2-Memylphenol .25oo.U UG/KG 4.6-Dinitnb2-Methylphenol 200C.U UG/KG 4-BDinitro-2Methylphenol 3900 U UGlKG 

4-Bmmophanyl-Phenytather 150 UUWKG 4-Bromophenyl-Phenylather 120 U UG/KG 4-Bromophenyt-Phanylether 230 U.UG/KG 
4Chk!m&L&~l IWlJ.LGlKL 4-CI.D3Melhvlr.d.O-U-UGIY’.~ &Chlorn&MethvlDhenol-3.QU-UGlKG~ 

e lL5aKuGrKG &Chkxuanilin120-UL.G0SG 4Cblloroanilin 230 tLU%L 

4~ISOUUGiKG 4CblotwhenyWmxLEti~LWG QChloro~e~nyLEEthw30 -- 
4M~hanL480-UUGIKG 4zblethylctheno’~UlnMG 4MeIbylp~n75oUG 

5tMtLwniline’UUGLKG 4-NibXaWlZQCQQU.GlKG 4dditccanlJlne 3SOQLLUWG 
4Nkccphenol 25OD~-UGfKL &Yitmphenol2ooo-LUJGKG &NttrophenoJ 3SWLLGKG 
Awnaphthene lECUUG/KG. Acenaphthhena 120 UUG/KG Acanaphtttane _ 230 U UGIKG. 

Acenaphthytene 150. UUGIKG Acenaphthylene 120 U UGlKG Acanaphthylene 230 U UG/KG 

Anmrawtle 150 U UGIKG Anrnmwm 120 U UGIKG Anthracane 230 U UGIKG 
Benzofa)anthracaoe B5JUGIKG Benzo(a)anthracane 120 U UG/KG Benzo+a)anthravxte 2x) U UGIKG 

Berlzo(a)pyrene 55 J W/KG Benzo(a)pyrane .120 U UGIKG. .~ BanWa)pyrana 23DUUGlKG 
Benzofb)tluoranthene 77 J UGiKG Benzo(b)fluoranthene 120 U UGiKG. Banzo(b)fluo..ne 230 U UGlKG 
Benzd&h.i)parytena lbOUUG/KG Benzo(g.h.i)parylena 120 U UGIKG Bwuofg.hi)perylena 230 U &/KG 
Banz~k)ftwxanthene 150 U UG/KG Benzo(k)fluoranthena 120 U UG/KG Benzo(k)fluoranthene 230 U UG/KG 
BisWhloroathoxy) methane 150 UUGIKG Bist2htnroethoxy) methane 120 U UC&KG Bi26lorcethoxy)methane 23OUUGlKG 
Bis(Pchtomathyl) ether 153 U.UG/KG Bis(2hkxoethyl) ether 120 U UG/KG Bis(ZchloroathyJ) ether 23OUUGlKG. 
BisC?-ethythaxyl)pWhalata 15o.U..UG/KG. Bis(2-athylhexyl)phthalate 120 U %/KG Bis(2ethylhaxyJ)phthalate 23OUUGiKG 
Butyl benzyl phthalate l.BJUUG/KG. ButyJ banzyl phthalate 12OUUGXG Butyl benzyl phthalate 230 U UGIKG 

.Camarole 1 flu.UEXL .Cxbazole 1 ZOALUGKG 4zatBmk 230 lLUGKG 

.chr)- X&LUG- ch4Lzene ut-LuGrn -cm- 23QlLuGLKG 

D,-N-BW,Qhthalate150UYGLLlG Di-N-Bul&ht.h120UUGKG DiBZButvlohthalate230UUGlKG 

Di-&WXtylphthalate. ._._. __. -.W_LU.G!KG ._.. _ ~. .~ DWDctylphthalate--..-.--. _-. .I20 .U..U.WG.-- __~ ____ DtN0XyJphtha!ate. - .- - ___. 23QULlG/KG~ __._ _ ._ 

Dik!?l3ZOWlMJlttUW3X 154 U UG!K!3- D@I%zo~~~UUG/KG~ D&~~?~La.h)anthaceV230UUGlKG------ 

Dibwzofuran _.-._ _-..__ .__.. S..U_U.GLKG _____ Dibanzofura- .._. __. ._.._.. IZO~ULWKG. ___ _ .__ Dibanzofuran ___ ._-_-- _ _ 23QU. U.G/xG ______ _~ 
Diethylphthalate 150 U UGlKG Diethylphthatate lx) U UGlKG Diethylphthalate 230 U UGIKG 
Dimethylphthalate 150 U UG/KG Dimethylphthalate 120 U UG/KG Oimemytphthalate 230 U UGiKG 
Fluoranthene .lO’J J UGIKG Fludranthena 12OUUGIKG Fluorantheoe. 230 U W/KG 
FlWXaW 150 U UGIKG Fluorena 120 U UG.‘KG Fluarene.. 230 U UGIKG. 
Hexachtorobenzene 150 U &/KG. Haxachldrobart~erta 120 U UG/KG Hexachlorobatuena 23OUUWG 
Hexachkrrnbutadiene 150 U %/KG Hexachtombutadiena 120 U UGiKG Hexachkxobutadiene. 230 U .UGIKG 
Hexachtorocyclopantadiane 150 U &/KG Hexachlordcyq&entadiene lx) U UGIKG Hexachlorocyctopantadiana 230 .U UGiKG 
Hexachloroathane 150 U UGIKG Haxachloroathane 120 U UGIKG Hexachloroathane 230 U UG/KG 

lndano(l.2.Xd)pyrane 150 U UGIKG Indeno(l2.3sdlpyrene 120 U UG/KG hdeno(l2.W)pyrene 230 U UG/KG 

ISophClVnS! 150 U W/KG lsophorone 120 U UGIKG lsophwone 230 U UGrKG 
N-nrtrwo-di-n-propybmine 150 U UGlKG N-mtroso-di-n+opylamine 12OUUG/KG N-nitroswdii-propylamma 230 U UG/KG 
N-oitroso-diphenylamina 150 U UGIKG N-nitroso-dipt’tanylamtna 120 U UG/KG N+iiosc-diphartytamine 230 U UGrKG 
Naphtiakm.m-m--mm.. -_----lEQU_UGIKG.- _~ NapMbalena ___.... ..__._..._._._ 32O.UUU.G’KG. .___. _.... Naphthalene __._ __.. _. 23o.U.U.GrKG .___.__ _. 
NitcobenzaDa150UUGlKG NWxctzert1MtLUGLKG MtQktlZ23D-UGKG 
Pentachlorophanol. ~. ~- ~--_ 25D~U-U.GMG-. .~ Pentachtotaphenol..... ..___. .._ 2WO U UWKG ._.. __ _ PentadhlorophanoJ __ ~~.~.. . . 39oo.U.tJGrKG ._.. _ . 

ehenaotbrene BLLUGfKi Pttenantbcane~QLUGIKG PhwanWane23QLUGLKG 

Phena. ~. ___..... 4BQUUG/KG_ .~ .Pheool..- .~~~ ..-.- .38&U-U.G!K- -.- Phenol- --..- .-..-.-..- -.ZEQUYG/KG.-we--_._-. 

Brcew 13QLUG~L &cane 12Qt.LU.GMG____ &ens 2wGiK- 

- 
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Page 9 of IS 



Engineering Test Pit Sampling U - Aoalyzed for but not detected 

J - Comwund detected. value is estimated 
B - hslyte in blank as well as sample 
E - Exceeds calibfation curve ran@ 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not detected, quantitation limit is estimat D - IderMed at SecondarY dilution factor 
b?l-:i~:~~~.,l-:~~~~~~~~~~~~~,~~~.~~~,~”~~~~~~~~~.~ ~:--i;--l-~~~~,.iilT~~~~,~~ -,, -j^ _a ‘<.<1. I ,,m,r.-Ji( :; iv,. .“l ._“.._,“_. .,. zx.7. *:“^->~~‘.SCw”,zv ‘..“.-.-l>=.“*.,. _,. ,d. ,..,. .““1._ .,.: 2,. --^,.- ,: _.l,-r;.i> ,*:..*; 

.._ . _. . . _ .._...._._._ . ..__._ _._...._.... ..- -... __,___ - __ ___ ^ . ._. . _ . . _. _._- .._. -. 

/ sw.somp/c ID: Mss-00590 T&Pit3 ,wss-00600 TestPit ; .~SS-o06/0 TesIPitf 

‘U 1 sample Type: 
SW SampIt! IO: SW ~smllple ID: 

S~h.nr~oce Soil REUP Sample rvp.2: SuhJvrloce Soil RELO j sm1p/e Type: Sub.w&ce Soil REUP 

.%mplr Lklre: OS’3UJ999 sampk Darer Otu31N999 j Sample Dmc: 0(1/31ilYY9 

Analysk Mnne ReSU.4 L’niI Ekceedance Ana&&.s Xame ReStJt L’niI E.m?edQnCe An@sis ;Vnme ReSUit Unit Ekceedance _ ._. .._... _ _. .-- _ .._ _. . . .._ . _.. . _ . .- . - -. _.._-._. .- ..- . . . 
12.+Tr%hlcrobenzew _ .._ .2W..SLl!G~G.- l2.4~TrMlorobamen ___,_____._.. __ ..XZO...U UGIUG _... ._ _. 1.2.~Tricblorobenzen .._ 200. U..UG/KG.. ___ 

12Dicblombef~ene. 2W..U..UG/KG . . _._ __.. _ _ l.PDi~hlotokenzene _..^____..._...,_.. . ., 120 U. UGilSG. _ .X2-Dich!-orobenzene .- .2OC! -U..UGIKG.. __ 

.13Dichloroberuene.. _ .._ _. .2W...WJGKG . .._ . .._ __ _ ., _ .l.&Dii~beozene _.____-__ _. _ 120. U.UG!KG. . . _ 1.3X~iilorobenzene __. __... ___.. 200 .U..UG/KG. .._ .._. 

1.QDichlorobenzene... ._ . .._ -..-..2W..U UGlKG . . . _ .l&Xhlombenrens ____.________.__ Y2PYYGIKG ..__._ __. 3.~Diilorobenzene_---.. .-_ _ .2W. .U.UGIKG _ _ _ 

22L sroDane)2MlUUGIKG-~Gbll Ua-u-uGfK-2 XXJUU.G!UG 

2.!L~ellol33oouuGIKG2.4.5-Trichlorochenol 2CDQ-LL%LKG -0roohenol3300 

22l.B 65a u-u~~-QtlQooi 36OUUQKG 2 4.~Dhenol6soLLuGlKG- 

2&DiChkX@l%9J 66DlJUG5IG 2.4xtiv -G-----~-uuGlKG~ 

ZSDd&&henol650lLUGMGLMV 360 U UGIKG 2.4-cth&&hd 65OUlQKG 

2.4QMm~EQl33M)UUG/KG~l 2aaD-.u-uLGMG___2.4-Dinitroohenol 33!XLLUGIKcr___ 

2zYxmram 2W U UGLKG 120 U UGiKG 
2.~DinitrotQMr- .ZW...U...U.~G..-..-.. .._ 2.6-DiniWotoJuerte .._____.._._ _ ,,__ _._. 32O_U..UGXG ___ . _. 2.6-Dinitrotolwne.. .__ __.__ _. ._ _ .ZW_.U UGASG. .._ _ _._ 

2-Chloconachthalene _.._.._............ _ 2R.U U.r%G -.- - .._ 26h~tha~ __.._.,__._.____,_.__ lZOo.U..YGIKG__. ._ ._ _ 2XZh!wonapMhaIena .-. ..- _... _- _ 200. U. UGLKG .-__ __ 

26hlorophenol ._.,.. . _. _ ..- ..___ X5’..U. UGASG .___...._ _. _ _ 2rChloro&enol.__.__.__. .__......._ 360 Y UG/KG 2-ChlorophenclL... _.. 650. U.YGIKG 

2Me!JMnaphthaleoe. _ _. .._ 200. U..U.G/KG _._..... - _... .._ 2-MethyJnapbthalene----- .._........... 120 U. UGlKG ZMethylnaphthalene .-.. _ -200 .U. UGlKG ..- - 

Z-Meltylph%ncl. ..-.- 360. !J .UGn<G -- ..--- 2%lethylphenqL .._.__ _-._.. __ _..._._ ._ ,,__ 380 U YGiKG, _. __ _ 2-Methylj9wnol.L ._ .,.. . ..66&U..lJGIKG ____. 

P-Nitroanilina _ __ _ _ 3300 U_U.%G _ ..-. 2-NiitrPeailii __._ -___ .__._. _, ., ,_ _ ..2WO. lLUG/KG._. _ .- 2-Niianiline - 330XU.UGIKG. ._ . _..._.. 

2-Niw~I. .._ _ 66&U .UG,!K-..-.. ZNitrophenol.._._____._______,___ _,.__ 380 Y. .UGIKG_ _ __. ._ _ _ 2-Nitrophenol.... - - ..- .65l LUG/KG 

33’~Dibllombenzidin.... _ . 200..U..UMG.-. -._ tr.-DjhlombeMdine _____._ ___. 120 U.UGlKG ..__. .3X-Dichlorobenzidine 200 Y UGXG __ _ 

5Niioiline .._ _,___. _ ._.. _ ..33OP..U..UG.%G.. _.,.....__. _ 3-N&aniline ____.____. .__......... 2OW U. UGIKG SNitroanilii. _ .____ 3300 U. UGIKG ._ 

4.6Dinitro-2MethyJphenol__ _.. .._.._ .33CQY..U.G/KG .-.- --. 4.&Diiitco&Methyiphtbylpheool__..._ ._ . ..xxH) ..VUG/KG .._. 4.6-DinibP-2-Methylphenol. -... ..33W Y .UG/KG 

4-Bromop%nyRhenylelher .- _... -...2W. MUG/KG .- -. 4-Bmmoph~ny~Phenylether . ._,.... .._ 120, U UGIKG. .4&omsphenyM?henylether. _ 2000U..U.GXG 
I 200 uIIGMcL__. ~&McQ&M~&Y@&&-~UUG/KG 

2aeuwcmc__ - 

#zc~~~mYlPhelloI- 

120 UYGLLIG 200 U-K- 

-m- MOU.JG!KG 12aUU~ 2RDUllG/KG 

650-L ql-UGn<G a-1 65oUU!S’KG 

33ooUuG/KG 2OKLLUJuliMG 4-lWmmhe 32QQL!-!.lG!K- 
VG 4-Nii 2uco-uJMGL 5Yzcamutif 33aoUUGKL 

AcenapMhene _.._ .__. __ _. ._.._ - 2WA UGMG _-_. _- _ ._ Acecaph!hena.---- _. ,. 120 U UG/KG. Acenaphthene.. - . 203 U..UG/K-. -.. 

AcenapMhyIene _ __- ..____ .._._. . ..-...2W._U..U.~G.._ .___ _ Acenaphthylene .__. - __._. - ___.. .._. .-120 U UGlKG .Acenaphthylene .._ .___ _. _ .__ _ .2W. U.UGIKG ..__.. ..___ - -. 
Anthmene __.. _ .,_ _ . . .._. .._ _ .._ ,. .ZW...U.. U.G!lSG. .._ ,. _ _..._. Anthracwe _______.____ ._ lM.U.UG/KG.. ._ 

b Benz~a~nthracene. ,... .._ .._. _ _ . ..2W.Y .UGiKG . .._ -_ _._ .BenzX~racene. _.____ __.._.. lx). LUG/KG.. . __. y. 

Anthmwne.. _________.__. _ ..2W.U..UG.!KG.. . ..__ __ ._. 

Beiuo(a)anthracen%. .-..-.. 200. U-UGIKG.. -..-.-. .-.. 

Beruo(a)pyrene _.... ._. _ ._ 2W..UJ.GKG .____ -__ _ Bemo(akyrme-.----...- __._.. .._ .A0 .U UGIKG. . - Banzaa)pymne.. -. _-_ 200. UYGR(G. _ - ______.. 

Ber~o(tr)fluoranlhen~ .._. -. _- .-2W.Y.UGIKG.. _ .Ben&b)flu!%mthece . ..___.........__. _ _... 120. U. UGIKG ._,.. -. . Benzqbjflucfanthane ..-. - - 200. U-UGIKG ._. - . .._ -- -. 

Benzo(g.h.i)per#~-.. . ..2W U .&/KG ._-... ._ _ Bemco&h.i)perylene ___,..___ _,_ .,.._ 120. .Y.UGIKG ,.. __._ _ _ Benzo&.h.i)peryiene _ .2W_Y.!JGIKG. .._ _ 

Benzqk)fI-Wm.. -...-... 200 .YKG!ISG ._- ._.._. _ Benzdk)Ruoranfhena- .._. ..-. _ ..120. U. U.G/KG... _ -... Benzo(WAuorantbene.-. -_-. .2W U.UwKG. _ ._ ..- . . 

t3ii(2h!wethoxy)..rnethaw __. __.. .ZW..U .UG/KG Bii(2cMotwtb+@.me!haemaoe ._____._..._ 120 .U.YwKG. . Bis(ZzhlometJwxy) methane. -__- __._ 2W..U...UGIKG. ..- -. 

Bii2shlcmethyl) ether. .-- . ..2W. .Y UWKG - . .._ -. .Bii@&~l~)S--~- ..-. _-. ._.. 120 .U~UGiKG _. _. _. BiY2chlomethyI) em.. .-... ..-.. ..2M)..UYwKG.. -. -. .-.. 

Bjs(2ethyhexyikWhalate - ..-- .21x)-LLKGKG. --.- . .._. Bi2&hyJhaxyUphthalate _,_, _,.... .._ .-120 Y. MS/KG. .___ _ Bi5(2-ethylhexyl)phthalate. ..- ..__ 2W.Y UGIKG _. - ..- 

Butyl benzylphthalate ._... .._ _ .2W...U.UG&G __.._ ._-._ _ ButyMenzylphthalate ..___... __ . .._ 120Lo_U.UG!KG Bu+yl.benzyl.phthalae._ _. _ -. - 200 .U.UG/KG ..-. _ 

.cm 2WUlJGKG CQCbZ.OlQ l2OlJ-KGKG Carbmole 2QOUlLGlKG 

Chrvsene.KUG/KG cJx!Lsmle 2M) UKWG 
ate 2x1 U UL L&&B-e 120 U UWKG 2OOlJWG 

DS&tylpMhalate--------2C&ULU~GIKG----.-- D~~~Mhalate---_~20_.U-K~G-..----..- .D~~~~m~!e----_2W~-U.~G- -...-. -_- 

DibeDZW 2aa UuGfK~DjkQcK~~120QUWKG~~2M)UUGlKG 

Dibeozofucan___-.-_-----~.-U-U.~G ---. DiiofucQn l2011.U.G.‘KG ____ -___ --_--- Mbenztiran.----P----2W-U-U.~G---- 

DiethylchthaIate .._.._ _ . ..2W Y.UG/KG DLthylphtJMate. ..- ___,__.,. ._,. 120 U %/KG.. ., _ __. Diithylphthalate ._ .20&U UGIKG. _. 

Dimethylphthalate. ._ 2W..U..YGXG..-.--.- DknethylpMbalat~--- . .._ - ._--. .120. U..UG/KG ..,. - Diiethytphthalate. _-- -._ _ __ __ 2UO .U.U.G/KG.-. ._. _ 

FJuomnthen~ ._._. _ _ .._, .._ ..,__._ __ . ..2W.U..UGIKG .._...._.._., _.. Fluwanthene _,.I...__,_____..____ I . . 320. U .UGIKG... ._. _. Eluwanthene __..... _ _ ,... - -... ..-200 U-UG!KG.. _ 

.Eluorene ___..__. .._....__ .._. __..,_ __. 200. U U.G!KG- ___- .__. Flwene .__.__.__.._.,_ .._,,__.._.__.__ ._.. jZO.U.UG/KG Flwrene. ___.___ . .200 .U %/KG. ..- 

Hextilorobenzene. ..-. ..-_ -... 2CC.U Y.GXG --.. .HexacMro~en%. -..-.. . -- .12C! U UGIKG. _ _ _ Hexachlorobenzene 2W. U UGIKG. . 

HexacbloMutadii. 2W.U YG/KG ._._ ..__. _ Hexachlorobutadiine... .._..... . .._. 12o.U. UGIKG Hexacblorobutadii _.. _ __ - 200-U U.G/KG ..__._. 

Hexac4Momcy&pentadii.. __. ___ _. 2W. .U .YGn(G. .._ _ _ _ Hexad9om&opentadii.~ _. . ..-120 .U..U.G/KG.. _ Hexachbrocyclopeotadiene 20% U UGIKG _ 

tlexedWoethane 2oO.Y UGXG .__ .._ HexaMowsh%n&- __..._ lPO.U.YG!KG ..__ - -- _ _- Hexachlomethane .._ . ..2OC.U-UGJKG. -.. ., -.._ 

Indeno(l.2.Sod)., ..,., ..,, _...._._.. ,2W ..U..UGIKG. .Inde~%?.&cd)pyr.e~. .,_ ,.._,..,..,. ,, .,. -.320. U..U,G/KG ,, _ Icdew&?.xd)pyrene 2X-U. UWKG 
Isophorofm : _ . .._ _. _ 200. .U UG/KG . lsophomne ..__..____ ___.._.._.... 120 U UGlKG lsophorone.. .,___.... ._ -200 U UG’KG.. - ._ _. 

N-nitrwMM-propylamine. _. _ _ 2W..U..UGIKG.-. N-nitrowdiimny!amine~~~ _ __. 120. Y UG/KG _ N-nMsc-diirop@mine 200 U. S/KG... 

N-niososliiylamine... .2W. .U.UG/KG ..__..._ N-niboei - - 120 U.UGiKG 

NapWJlSlene _._______ - _.._ ZOiIU-UGLKG Na&ttdM~~ 12tLU.UG/KG.-I..: 

NMmsc-diphenyIamine 200 U UGfKG. _ 

--.__-_- i- - NapMhalene_-.--------20Q~U-YWKG.--.--..--. 

NitcoJB~2aouuGIKG- UO_u_uGM Nitfobszecte2wUuGIKGL 

eentachlo~noJ--..--.--..----.~U_UGMG------ I? entacblocophenol .__I__ ._-~--.-.--.2~.Y-UuG/KG ______ ._-__-. 5Mac+.1Iompi~~l------- __.. 330XU.llGMG_-. - __._ 
220 UGIKG PB 120 U UGLKG J?hemnWene MOUUGLKL- 

PhenoL _____________.. .___.._____ 6S..U...UGLK-..--.-_ _. PJwnoL--- .36&U-UGIJS.- ._. .-- !henol..-------- .--...@RUYG/KG ..-__-. -- 

Pyrene &O-J-U- bmJ= UO-l-KWG prcene 2llxlulL 

Mondq, February 07,200O 
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fabIe E-i: Soil ChemicaI Data - SVOC Ana&ses 
Engineering Test Pit Sampling U -Analyzed for but not detected 

J -Compound detected. value is est!mated 
B - Analyte in blank as well as sample 
E -Exceeds cal!bration curve ranqe 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not detscted, quantitation limit is estimat D - Identified at secondary diluation fador 

^” _ * .- _, ,. ., ^ . . ~ ..,.. ,;, ,,.: :.. ., 

SW .smple ID: .lKa=oo-IO 2-w PiI 4 SW safnplc Ill: .ul.ss-00-20 resr Pt3 4 SW Smple Ilk M.S00 -3 0 Test Pit 4 
Sample Ijpc: sihll~uc~ Soil SUOV Sampk l)p:vpe: .Suh.wrjoce Soil SiJLiP smpte I)pe: Sub.w+ce Soil SlJLO .d 

.%mpk Ihtr: o!xul!lYY9 sar,1ple Lhw 09/01;1999 .%nnplc ihe: UP/UI/lYYY 

Analysis Name ReSUII C’ni! Exceedonce A,M,&& .WQ~ Resrtlt UII(! Erceedance An&s& iVame ReWll Unit Erceedance . 
1.2.4-rlichloroberuene -180 U UGIKG 12.4-Trkhloroberuene . 120 U UGiKG 1.24-Trichlorobenzene 110 U UGiKG 
1.2-Dichlwobenzene 180 U UWG 1.2-Dichloroberuene 120 U W/KG 1.2-Dibllorobenzene 110 U UG/KG 
1.~Dichlwobenrene 180 U UGiKG 1.3-Dichlombenzene 120 U UG!KG 1.3-Dichlorobenzene 110 U UGiKG 
1.4-Dilorobenzene 180 U UG/KG 

ZLl-llaouUwKG- 

1.4-Dichlvoberuens 120 U UGiKG 1.4-DicVorobenzene 110 U UGIKG 
22Ckybb~hto~o~opane ‘_ 2.%&ibisU G&iop~opaae ;-20UUGLKG~ 2 1110U-U.GlKG ~- 
2.+lSXCIllQCO~O 131OQU!.uGlKG 2&%lIiWwh~~@J!-Ua.GfKG ___ 2.L!Silc4lwDhenol18oo~u-u~G/KG 
-wPhenol610-U.G!KL i?Zl&~COWI ?%SCL!LUGfKG 2.46Trichlo&l~l3S-UUGfKG 
2-+m!aQwDhenol610- Z&D3iLtkc39oUuGIKt- 24-Dichlwoohenol350~~GlKG 

ZCDimethvlDhenolWUUGIKG 22MXtne~ 39D U UGfKL Z&DimeUlvlDhenL350U-U.G,‘UGlKG 
Z.CDinitr0Qh~31QLlLwKL Z.CDinitroDhenol2000GUGlKG ~ P.CDjnitcophenolI8M)U~UGK~ 
2&I2mkoIoluene 180 u UGKL 2.4-Dinitrotiuwe120_YYG/KG ZlzDiniVotolwn110LUUGlKG 
2.LbDinitrotoluene 180 UUGiKG 2.6Dinitrotoluene 120. U UG/KG 2.BDinitrotoluene 110 U UGlKG 
2-Chloronaphthalene 18OU.UGlKG Z-ChkxonapMhalene 120.U UGlKG 2-ChloronapMhalens 110 U UG/KG 
2-Chlorophenol 61OUUG/KG. 2-Chlorophsnol 3SOUUGiKG 2-Chlorophenol 350 U UGIKG 
2Methylnaphthalene 180 U UGiKG 2Methylnaphthalene 120 U UG/KG P-Methylnaphthalene 110 U UG/KG 
2Methylphenol 610 U UGlKG 2-Methylphenol ..390 U UGIKG 2Methylphenol 350 U UG/KG 
2-Niioaniline 3100 U UWG BNitroaniline 203OUUGlKG -.. 2-Nitroaniline 1800 U %/KG 
2-Nitrophenol 610 U X/KG. 2-Nitrophenol ,390 U UGlKG 2-Niiphenol -35’3 US/KG 
3.3’-Dichlombanzidine l@JUUG/KG 3.3’-Dichlorobwzdme .120 U W/KG 3.3’-Dichlorobenzidine 110 U UGIKG 
3-Nitroaniline 31oOUUWKG 3-Nitroaniline 2W.l U W/KG bNitroaniline 1800 U UGiKG 
4.6-Dinitw2Methytphenol .~ 3100 U %/KG 4.6-Dinitr~2-Methylphenol 2OW U UGlKG 4.6Dinitro-2-Methylphenol 1800 U UGlKG 
4-BromophenylPhwylether 1.60 U UGlKG 4-Bromophenyl-Phenylther .12U U UGlKG 4-BromophenyCPhenyMer 110 U UG/KG 
4AatoLe&trlm&henQl 180 UL ??Lw IWhen1UU~ ~~o~~e~~hen11OU-U.GlKG 
5lcchlB 180UUGiKG~ SQ&zwn&120UUGlKG 4-m 11 o-u-UGKL 
4Chloro~e~e~th180UUWKG &Chlw&zm%Phe~Uher-tJLJG/?SGp +%lomphe&E9en~O-UuSKG 
MeIt&henol610UUG/KG MdelbyJ&nol”OnUUG/KG ___ =%bwb&~~3~ll-u~ 

3I@-UUL CNitrDaniline 21xKLu_ILGMG 44tcomiline lEDUJJJGlJSG 
4lWopheno~31oo-u-u.G5sG CNilroDhenol2000U-UGXG 4-N I&UUG/KG 
Acenaphthene 180 U UG/KG Acenaphthene 120. U UGMG Acenaphmene. 110 .U UGIKG 
Acewphthylene 18OUUGlKG Acenaphmylene 120 U UG/KG Acenapbmylens ,110 U W/KG 

Anmracene 180 U. UGiKG Anrnracene 120 U UG/KG Anmraoene. llOUUG/KG 
Benzo(a)anthracene 110 J UG.!KG Benrtia)anthracew 57 J UGiKG Benzo(a)anthracene 110 U UG/KG .J 

Eenzo(a)pyrene 100 J X/KG Benzo+a)pyrene 43JUGIKGm Benro(a)pyrene 110 U UG/KG 
Benzo(b)fluoanthene 160 J W/KG ._ ._ Benzo(b)fluwanthene 120 U UGIKG Benzo(b)fluowXhene 110 UUGiKG 
Benzo(gh.i)perylene 68JUG/KG. Benzo&h.i)perylene 120 U UGIKG. Berudg.h.i)perylene 110 U UG/KG 
Benzo(k)fluoranthene 65JUGlKG Benzo(kffluoranthene ..120 U UGlKG Benro(k)fluoranthene 110 U W/KG 
BisOchloroethoxy) memane 180 U UG.!KG Bis(22hlorcetlwxy) methane ~. 120 UUGlKG BisC&chloroethoxy) methane llO.U &/KG 
Bis(2-Morcethyl) ether lsO.U.UGIKG. Bis(2-ciwoethyl) ether 120 U UGlKG Bis(2chloroethyl) ether liO.UUGiKG 
Bis(2emylhexyl)phtlate 62 JBUGIKG Bis(2&hylhexyl)phthalate 120 U UG/KG. Bis(2emythexyl)phthalate 43 JBUGIKG.. 
BWl benzyl phthalate 160 U UGlKG Butyl benzylphthalate.. 120 U UGiKG Bulyl benzyl phthalate 110 U UGn<G 
5Acbazole 18ouuGfKG .C.a&azole I20 U!.LGlKG Camarole ~. 1 to-u-UG/KG 
.Cm exl--LLL~ llO-LUGA Chrysew flO-U-&/KG 
LXzk&QWMalaateUGG v VLUUGfKG lkN~ 11 D U-U.GLKG 

DMWcWphWate _--.. . . . -80 .U.YGiK--- Di~N&?ylphthalate. .._ .- __-. _ __ -320. U-UGiK-..---- OMWMyJphtbalate..---. __ _.l 10-U. UGIKG_.. ._. . 

Wda.h)anthraceoe180UUGKL Dibenzolah)anVlracene-UUGIKG ~ Dikenzd~ne11(lUUGIKG 
Dibenzofuran _-.. ~_~_ 180 __ ._ Y UG/KG .._.... .__ Dibenzofuran _. ~~ .__. ~~_ . lZO_U..UGIXG. ._._ .._ _..... Dibenzofuran _.________. _-IJO_U-UGIKG.. _ 

Diemytphmalate .lSOUUG/KG Diethylphthalate 120 U UGlKG Diethylphthalate llOUUG/KG 
Dimethylphmalate 180 U. UGIKG Dimethylphthalate -120 U UGiKG Dimethylphthalate 110 U UGIKG 
Fluoanthene 170 J UG!KG Fluorantiwne 76 J..UG/KG Fluoranthetie 110 U UGiKG 
Flwene 18OUUG’KG Fluorene 120 U UGIKG Fluwene - .llOUUG/KG 
Hexachlorobenzene 180 UUG/KG. Hexachlwobsnzene 120 U UGlKG Hexachloroberuene llOUUG/KG 
Hexachlorobutadiene 180 U UGIKG HexXJllWJbUWii~ 120 U %/KG Hexachlorobutadiene 110 U UG/KG 
Hexachlorocyclopentadiine 180 U UWKG Hexachlorocydopentadiine 120 U W/KG Hexachlorocyclopsnt~iene 110 UUGMG 
Hexadllorcethans lBOUUG/KG. Hexachkvoethane .120 LUG/KG Hexachloroethane 110 U WS’KG 
Indeno(l.23-cd)pyrene 77JUG/KG Indenti .2.3-zd)pyrene 120 U UWKG Indeno(l.2.Xd)pyzne 110 U UGMG 
lsophorone 180 U UGlKG lsophorcne 120 U X/KG lsophorone 110 U M/KG 
N-Wrwodi-c-propylains 18OUUGlKG N&vzo-di-npropylamine 120 U UGIKG N-nitroso-di-npropylamins 110 U UGlKG 
N-nitrosodiphenyhmine 180 UUG/KG N-nitrosc-diphsnylamine 120 U.UGiKG N-nitrosc-diphenylami 110 U UGlKG 
Naphthalene-.. -. -. -. _ 180 U UWXG-...-.-. Naphthalene- .._ .._ _Ix)_U.UGLKG .--..-. Naphtt!alene-_--- --._- __._ 60 J..UG/KG~ ___. ~... 

NltrobenzW180UKGiXG Nitaemm12ouuG/KGL~n.? 1 I&U-U.G/KL 
Pentachlwphenol ~~ -3100 .UYG/KG _..._ __. _ Pentachlorophenol _~ .._....___ 2OCW.YGIKG~ ___~~._ _ P.entachlaophenol__.._._._ ____ lBoo.U.U.G/KG . . _ 

I?h~eneOdUWKGL Ehenanthtme62UGllCG Phactmene 3LLU.GLKG 
Phenol. -. _ _. _ ___ __610 U UG/KG ___.._ ~~~ WenolL ~_ _ .__. _ 53Q -.UGMG .._.. ___ f?hefwl_.....___. .__. ~__~___ . 35Q U.UG/KG.. .._ 

Baem 23(LuGIKG -Ellrene 95 J UGlKG Pyme 1 ID-G 

- 

. . .._. _,.. ., . _ ,.,., ,. . ...“. T ,., , . . . 
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Maywood Interim Storage Sife, Maywood NJ UJ - Compound not detected. quantitatii limit is estimat D - ldaM%d at secwdaIY dihration factor 
~:“-,~~~~~~~?-ryj”~.~“~~xj w.~%Y~vz>z.?: .j’r~:..;-‘~~~~~~~~~~~~~~~~~ Gz%sm~“z-3s+X~~ I. -, ,...” ̂ -_ .-. -- -I-‘-- lC1%l~~-~~~Tr:il;_~~‘l;l.~“rr.rr. ,: -...‘.i”-.( ._ .l_ :-“~~ r, .,“_.c iT1 .- _. .^. 6..i*-.. .* .-_“..\,xl “,“” -II~~i”~.~,,i?\: ‘T::--\-- 

__. __. _ . ._ ..__ . . . . .-__-^--. _..__. _ -. _.... .- - _._.... _ -..-,. __. _ _ .._ - _.... -_.- .._-.. . 

SW smpk? ID: .wss-00~40 T&Pit4 SW SmpIk! ID: MS-00750 TesiPis4 I SW smple ID: &ns.s-00~60 Test fit 4 

! sample Type’ Shwfuccr Soil TROI’ simple iype: Subm$ace Soil TR(iP : Jbn,ple Y)pe: .%b.vu$ace Soil TRLO 

! .Sumpk Date: O!XO1>‘I999 Smrrple Dale: 09/01m99 sample Dare: 09:01/1999 

: Analysis Nune ReSUlI Chit .hCechnCe Anaipis Xvng ReSrrIf thiI EreeednnCt? / An&Ls ,\‘ame ReSU.0 Unit Exceedance . . _ _.. . . . ._ . . _ ._ _.. _ .._ . . . . . . . . .._ - _...... --- ___._._...._. ._...... . . - ,- ___.__ -.- _.._ _. _ _.. ._ . __ ___-...-.- 
.1.2.+Trichlorob~. -170 .U.. UGIKG.. __...___ ~.2.&Richlccobanzene._ _.. 110 .U..UGlKG.. 12.4Trichlorobemene .1.10. U UWKG-...- .- 
1 .ZDidl.or.obenzena .._ . _, ,170. U .UG/KG.. .__...._..,.. ._ . ._ .t2-Ditilorobenzane. -3 lO...U. .U.G!KG.. _.. _.. 1.2-Dichlorobenzane X1.0. .Y.UG+!KG-_ .._ __ ._ 
l.~Dichlwobanzene -. .._ . 170.. U..U.GXG _...__..__,_ .._ ._ 1.SOicblombat?zane~. _ __. . . . . . . _ IlO-U.UG/KG ____..... _ .1.3-Dtibrobanzan& - -- 1.10 ..U-W.XG ._._.____ 
.1.4~DiMorobanzena -.. ,. 17Q .U .UG/KG. ._.,.. ,. _..._,_ __ .1.4DicMombenzana _._.. _,. .._ _ .., 1 lO..U. .UG/KG._ .__ .., _.._ 1.4-Dichlofcberu~ .-. .-LIO. Y..UGIKG.- _ ._. _ _ . 
2.2wanel *- _ 170 u ll.Gfls 22’-Oxubis(iaw110 -21 110 U UGIKG 

PSOPILUWG 2.4.5TrihlwopbenQl19ootJ-u-~l 19M)UWG 

2ev sM)-!J-L 24.6-Tridrlwoohenol~38o-uuGlKG- 2.5x-1 370 u lJ!sncG 

2.4zDB 5&JJtLU.!SHG 24-v 36Qt.L.UGLUG 2.4--l 370 U UGIUG 

2AzDe .t=Lm- F ~&QU-UGIK~~ P.CDimathyl&770UUGIKG 

ztlam 2W!l.!LUGE 1 W-UW- Z&Dictitwhenol 19CQJJlGfKG 

170 U UWG 1 LQUWG 2.c&DjnJlmt~ 110 U UGMG 

26-Dinitrofoluena ___, _ .,.. ,__ 17.Q .U UG/iSG. _,_ .._,..,.,. ._. _._. 2&Dinitmto!uana- ______.__ ._,.., . . .I10 U .UG/KG _ __. _ 2&DinibxXoluana . -. ..--..I 30 .U.. UG/KG -. 
2-Chloraraphthalene. ,, ,. ,, _ _ ,. ..I70 Y. UG/KG.-_ _ . ._. _ .2~hlwana~hthalena ____.._ .._ __. _ _ .._ _ . ..HO..U.UG!KG - .-. 2ChlomnaphtMane. _..._ _ _ - 110-U- UGfKG.. - 
2rChbcopiwwL.. _ ._ _._.., .,. ,560. U .UG!KG _.._____ ,......__. 2~hbrojWnol_.,___,__ ____. __.. .._. _ _. 380.. .U. .UGlKG __... - ZChlofwha~l-. _. - _ _ _ -370 .U-U.WG.-. 
284ethylnaphthalene. .._... .1.ZO_U.YG/KG. _.. ._._ . .._. Z..nap+ithalsne .._. .._ -.. 11.0 U .U.GSG 2~hMhybaphthalene - Il.O...U..lJGfKG~. _.. -_ 
2Methytplwool___. . ..560 U..UGX-- .-_ .._. _-. PrMethylphmoL _.___ ._._....._ _... ._. 380 U YG/KG._. _ Z-Methylphenol_ _ _ .._ .3ZO..U..lJG’UG _____. 
ZzNitroanilina ..-. .29CO .U UGIKG-.. ..- .._. WRcaaniline __...._.... _- _ _19W .U .U.G/KG - 2-Niianiline--. _.. ._. _. -_~19oo.U..UGMG. .~-. 
2-NitrophenOl..... _ _ .__ .- .,._.... 560 U..UGIKG ,._,_.._...____,. .._ 2-JJjtrophenol_,_____,._,___._ .._ _ 38O.Y.VGfKG ..-.. .- ZNibophatwL .._ ._ ..320. U.UGIKG 
3.3’~Dilorobanzidine.. -170 0 .U.G!KG. ._. 3.3XMl~na. ._. ..110 ..U.UG/KG _... 3.3::Diibrobenzidine -_. ..-- - I1.O..U.YG%G. _ ._ 
Witwaniline ___.___._. _. .,_ .2900 U.. U.G!lSG ,.__,____.. _ ___,_, 3-Nitroaoilice ___,___ __ .__ _._ ._MOO..U...UGIKG. _.__ 3-NSroaniline... . _. _. .I900 U.YG/KG . 
4.Winitc&%lethylphenol. .__._._...._ 2900 .U UGlKG ._,. ___- _... .._. 4.6~DiMx&2-M~ I ____. __ .SOO.U.UG/KG _.__. _ -. 4.~D.initro-2Methylphenol... - -...-19UQU. UGIKG--- ..~ 
.+BmmophenyM?henylather 170. U. .U.G!lSG. ._. .._ -. .+fWns@moyMhanybthet . _ _ _ .lIOQU..UG/KG. ..- .._ 4-Bromcphanyl-Ptienylaether.. ___ _. __ 1.i 0 .Y .U.G/KG. __. .-. 
-WbllOlOUuGlKG- -B-U 4Xhl~eIhytpheno-QU- 

170 u UGLKG 4-ChlwoanllneO-LLLGlKG G-e 110 U UGiKG 
Fihw 170 UGlKG 110 U U- 4zCSnvlQUWL 

kMethvlDhenol-56oU 5l=r!&~lUGfKG 4&kthYJFil~ol-uGIKG- 
v 29M)w 4-m l$@JmG 4-m lsQp_IIlLGMG___ 

nOl 29QOAULGfKG 4-m L9WeU-L 4zNkwhm-W U UGMG 
AcanaphWne.. ._ ,__. ,. . _ _ _ 17.0 ..U UG/KG. _. ._._. Ace~thena ___..._. . . I1.0. U .UGIKG.. ._ _._ Acenaphthenew --... ._ 110 U..U.WG 
AcenapMhylena _. .._ _ .82. J. UGfKG _ _ Acenaphtbylena. _ _ __ .._ .3 10 ..U. UGIKG .-... . _.. Acenaphthylena .lY 0. U. UGIKG.. 
Anthracena __.....__ 59...J U.G/KG . . .._ ._.. Anthfacana ._____.^........... ..IIO..Y UGXG.. _ Amhracsne. _._ .._ XlO.U.YG/KG-.--... _. 
BenzoCalanthwene. .._ _ _ ,310. -. UGfKG .._ ___._. .&rzo(a&&awna _.._,_ _, ._. .IlO..U.UGIKG ._. Benzo(a)anthracene. _ _ ..11O.ULUG/K.-.m.. . 
Bemo(a)pyrem ____ _ ._ _ ._._ 250 _. UGKG .._._..._. _.__,_ .._ Banzo(a)pyrena .._,_.__._._ _,.. _ _ _._ .110-U UGMG. ___ -... Benzo(a)pyrane. _ ._ .-11.0 .U. UGlKG ___.._ _... 
Bar!z~b)fluwanUiene. _ _. .410. .UGIKG .._ Ban&b)tXicxantheae.~ _. .._ _. _ 110 .U..UG/KG __..... _ _ Benzo(b)lIuwanthene 110. U..U.GfKG - - - 
Benzo(g.h.i)perylena 160. lJG/KG... _. B.enzo(gb.i)perylane . 110. U UGSG ._ .._.... Banzo(g.h.iXwylens SO-U-.U.WG... 

BenzqklfJuwanthene ._ _._ ., ..l 1.0 J . ..U.~G _ ..___. _ .__ .Benzo(k)fiwaMhana .___ _ _ _ _ _ 110 .U..UuKG ..__....__ . . _.__ Banz~kXhwanttMa llO..U .U.GIKG. _ _ _ 
Bis(2chlomethoxylmetbana _ 170 U..UG/KG - _......._ Bii(2cMoroeth oxyltnetbm-... .11.OY..U.GMG .-... .-. Bi~2Qllwcethoxyl.methana ._. .._ -.31O..U..UG!KG ._.... .._ 
Bi~2-chlwoathyl).etix __ .._ __ .._ _.. .lZO. lJ UG0SG __.__.__ .._____ .__ .Bis(2-chbwathy&atha.. __. _......_ . ..IlO...U..UG/KG... _ .-. Bis(2-chkxcethyl) ether. _ _ _. _ _ . ..l lO..U .%/KG. ._. _ . 
BiiWthylhexyl)Mhalate,. _,._ _ .76. .JBU.G!KG. .__ _..... Bis(2&hyibaxyl)phthalate _. _ -69. JBUWKG. _.__ .._ .._ BiiZ-eUrytbeMphthalate .- -. -110. U-UG/KG---. ..-.. 
Butyl bacuyl.phthalate ,..._ _ 170. U..UGIKG.. . . _. ._.,. .Butyl.bwzyl pl%halate .._ IIO..U.UG/KG _. __ Butyl.LwuyJ !&hatate.. .-.110-U .UG!XG. __ -... 
c- 170 u uLG,f.KG .t2&azole 1 l.C’DeG/KG------ Btbazok 110 u U&KG 

52Du !2llQmm lieu UGac-me 110 U UGJKG 

D&W&WMda--U-!.LG!KG Dis 110 um- Di-NgutvlDMhalate 110 u UGKG 

.DMMc?yJphthalaIe _______. _. _ __ 170 U UMGl---- D~Uyll&halate lYYOJJ-W!KG--- DkN3MxWHaky -_--- - l.l.O~U-UG5SG..-~~~ 

6Y-J-JiWG llO-!.LU-CSKG Dm 110 u UGK- 
Dk!enz&m.-- ______ I.MULVGfKG _______._ Diiofucan--- _____ 11.OQU-.UG!KGv---. Dibenzofuran---.----.-- .UO-t.LUGMG----.--. 

DiethylpMhaJate .-... 1.70 U..UG!KG. ..- _ .O@tttyJphU&te-_-... ..- 110. .U..UGIKG...- ..-... _ _.._ _ Diithylphthalate. 11.0 U.UG!KG _.. 
.Diiethylphthalate ,__. ,__ ._,_ _ ,_.. 170.. U..U.GfKG.. _ _. ._..... __. Dimathyl#?halata _____ _. . 110 .U. W/KG _ _.. Dimethylphthalate 110 U UGfKG... .- 
Fluoranthene.. _,._. ._ _ .,_,.. _ _, 560 __.U.GJKG... ..__ ___.. _. FJuotMMw -_-- ._. --- . . . 11O...U..lWKG.. ..___.._. . Fluwanti... _ ._ ._._ lIO.U..UGtKG- __. _.__ 
.Eluorana .._.......__......._. ._._ .l70.. U .U.GMG ..,_.._.,. _ ____. Flwxana _________._, ..__...., _,_,___ ,110 .U.UG/KG ____..,._.. .._ . .Fluoretw ._. IlO.Y..U.~G .._ 
HexacMofobenzene. __..... 170 Y UGIKG HaxadMobwuaf~ .._ 110 U. UGfKG. Haxachlombenrena 110 U..W/lSG 
.Hexachlowbutadiene _. 17.0 U. UGIKG.. . . _ HaxadWcbutatiemr.. _,_ ..ljO U.UGfKG ,_.________ Hexachbfobutadiane 110 U..UG/KG .__. 
Hexacbkxoc@wentadiine . ..170. Y. .%/KG. _. _ _ _ HaxacMcwycJDpentadiene... _ _ _ 110 .U. YGfKG.. ._ HexacMxocydopentadiie . . ..lYO.U.UGlKG ..~. 

.HexachJoroethane. __ _ 17B.U.. UG/KG. ._ ..,. ,._ _ Haxa&bmMhana .._. .,.. ,_, ,. __ _ 11.0. U.UGfKG.. _ __ tlexachbroathana _. .1.1 O...U .U.G/KG. ..__ 
Iode~l.2.3d)pyren. ,. . ..lBO.. .YG!KG _. _. _. Indeno&2.W)pyrarw.. ._ ..f10-U. UGfK-.. .-. IndarMl.2.%cd)pywe _. 110 U..UGIKG.. 

.Isophorooe ..37O.U UWKG . lsc&omne __-__.-._... ._. _. ..1.10 U UGiKG. . . lsophocone. 110-Y .%/KG.. 
,N-niiso&n-ngmpytamins _, ,. __ ..17Q. U..UG/KG_ .__ _ ..__..... .,. .N-nitmwd&pfopylamin% _ .._. ,. 110 U. W/KG.. _. _... NMmsosli3+pmpy!amins llO..U.UwKG... 

.N-nitmso&prwuramine. X0. U.YGlKG. -. .._ N-nibwMp4eoylamine. .ll.O U UGMG _ N-niiowdiphenylamine ,.31O.U. U.%G. ~. 

Naptdhalene ____________.___.__.._..._ IZO.o_U-UGIKG _______. NadShaleae__-. _____.____.__ IlO..UII.GX.-.--- _.... .Naphthalana.--- m.---.-.-1lOQU-UG!KG ---_ _- 
170 U UGfKG llou~L~-UUGIKG- 

JMtachbmphenaL _____..__.__ 29ML.t.U.GfKG _..__....__ .M!tachlompbeool-.~~ ._.__. IW..U_cLwKG ______ PantaMorophenol...-. -.-1900-U-U.G0SG--- -_- - 
34o--uGIKG ehananmrenew-U-ULehenaolhrene 110 uaG4K- 

PheooL _-_..___._.___ .._. .-sM).U.UGLKG ______ PmoL _-______. ._ ~.~~O~U~UGJ!KG~----. Phenol_..--_- ____ ____ _...__-- -39_L_UG.‘KG --.-.- . ..- 

&em ZQO-UXXKG mm 1 LO-UUG- &cene 1lOlulGMG 

Monday, February 07,200O 
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Engineering Test Pit Sampling 
U -Analyzed for but not deteded 

J -Compound detected. value IS estimated 
B - halyte an blank as well as sample 
E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not deteded. quantitatbn limtt is estimat 0 - Identified at secondary dibatlon factor 
..,:” ,,^ _..l._.._ ..,_ -. -. _ ._ ,.) 7.. ,_. .,^.. . .: ., i. , ,, ( _ 

SW .%n1ple IO: MISS-00--Q Test m 4 sw s7jtpk ID: bf7.ss-au -8x Test Pit 4 SW smph? ID: .WISS-00-90 Test Pit 4 

SanIplc Type? .Sub.wjacr .soil REOV Sample I:vpe: .suh.~u~~ce Soil REUP shple Type: Sub.w$ace Soil RELO -- 
.Gmpk LMr: U%/OI/lYY!, san1ple Lhe: oYiQI:I 399 smple Lkne: lmIINY9Y 

A nalysir Nwne Result ~. Unit Exceedonce harysis f~tune Result hit h3?ediwtCe ; An&p& ,Vame Result L’nit Exceedawe 

1.2.~Trichbr0benzene 1.50 U UG/KG 1.2.4-Trichbrobenzene 180 U UGIKG 1 .Z&Trichbrobemene 130 U UGlKG 
1.2~0ichbrobenzene 150 U.UGIKG 1.2-Ovzhbrobenrene 180 U %/KG. 1 .2-Oichloroberuene 130 UUGIKG 
1.3-Oichbrobenzene 15oUUGlKG. 1.3-Dbbbrobenzene 18OlJUG/KG 1.3-Dichbroben.zene. 130 U UGIKG 
1 .CDichbrobenzew 150 U UG/KG l.CDilorobenzene 180 U S/KG 1 bDtibro!xrzene -13’3 U UG/KG 
2.2x-m 1 W U-U- 

24.5-...1op.1-UGIKG 

i?.ZDWU-Chloropropanel_l 8mWi 22LVrowpme1303QUUG/KG 

~ 2.!lskichl010P~ 3CQOU~24.5-Trichlomheool2200UGiKG 
2e&JI&bLWJXtol 490 U UGMG 2eGrIdcbo~ophmo 1580-UUGIKG m 42OlJlK3SG 
24-DiCbb@JPtl490LU.G/KG 24-DichloroDhenol580-UU.OKG 2 d-Dichloronheno-0-U-tIG&G 
2Jmeth&henol490.GK~ 24-DimethvlDhenol580LUGlKG 2SDimeIt@ben420-U-U.GIKG ~_ 
Z.CDinitrODhenolQJ.LlLVGlKG t2mit~&-mU.GfKG 2&D&itrs&nol22M)uU.GfKG 
2CDlnltrotoluene’150UUGIKG 18Q-um 2 4-Dinitratoluen13.&U-UGffi 
25Oinitrotoluene 150 U UG/KG Z.&Oinitrotoluene 180 U UG/KG 2.6Dinitrotoluene 130 UUGIKG 
ZEhbronaphthabne 150 U UGIKG. 2-Chbronaphthalene .~ 1.80 U UG/KG. 2Chloronaphthatene 130 U UGlKG 
2Chlorophenol 490 UU.G/KG 2-Chbrophenol. ~WtJUGrKG 26hbrophenol. 420. U UGlKG 
2-Methylnaphthalene 15OUUGIKG. 2-Methylnaphthabne 180 U UGiKG ZMethylnaphthabne 130 U UGIKG 
2Methylphenol 490 U UGXG 2-Methybhenol WJUUGIKG P-MethyJphenol 420 U UGlKG 
2-Nitroanilirt... 2500 UUGIKG 2-Niioaoiline 3000 U UG/KG 2Wroaniline 2200 U UGXG 
2-Nitrophenol 49oUllGlKGm 2.Nitrophenol 58OUUG/KG 2:Nitrcphenol 420 U.UGiKG 
3.3’-Dichbrobenzidine .~ 180 UUGlKG 3.Y:Dtchbrobenzidine .180 U UGiKG. 3.3’-Dichlorobenzidine 130 U UGIKG 
3-Nitroaniline_. _ 2500 U UGlKG INitroaniline 3030 U UG/KG 3-NRroaniRe.. 2200 U UGIKG. 
4.WJinivo-ZMetiylphenolL -25M) U UGIKG 4.6DiniW?2-Methylphenol 3OW U UG/KG 4.8-Din&o-2Methylphol 2200 U UGIKG 
4-BromophenyCPhenybther 150 U S/KG. 
4-x15 

4-Bromophenyl-Phenylether 180 U UG.‘KG 
cLkL!GKL &Chl~~e~noI8 Q.LUGlKGm 

4-Bromopixnyl-Phenybther 130 U UGXG 

pcI.Chbt&&~e~~UUG/KG~ 
+Zhb~oaniline15(1U-UGIKG~ 4CbkxoaniJine 180 U U-G/KG &CWxoanilin1’3o-UUG~ 
&.Chloroshenvl-PhenvIEthwWL vth18&UG/KG 4Xhlorop~~nylEthe~~130uu.GKG 

490 U-UGLKG 

ZIJiU-~G 
ztbleHxd~henol~-U-IlGiJSG 4d&hylphenolOUY.%G 
43zawah 3JmlLlslKG 4-m 22C!XUL!XIKG 

4ct4itophenollJ-UGKG CNhPhSlOl 3COUUGlKG &Nitm~henolU-UGlKG 
AcenaphtJwne 15OUUGiKG Acenaphthene 180 U UGlKG ACenaphthene 130 U UGIKG 
Acenaphthylene 61 J UGiKG Acenaphthylene 18OUUGIKG Acenaphthylene 130 U UGiKG 
Anthracme- SoJUGiKG Anthracene 180 U UG/KG Atlmracene.. 130 U UGlKG 
Benzo(a)anthracane 200 UGlKG Benzo(a)anthracene 96JUGIKG Benmmrtthracene 13OUUwKG. - 

Bertzo(a)pyrene 180 UGlKG Benzo(a)pyrme 80 J UG/KG Bemo(alpyrena 130 U UG/KG 
Benzo(b)fluoranthene 340 ..UGfKG Benzo(blfluoranthene 1.80 U UGIKG Benzo(b)fluoanthene 130 U UGIKG 
Benzo@.h.i)pwylene 110 J UG/KG. Benzo&.h.i)perylene 180 U UGlKG Benzqg.h.i)perylene 130 U UG/KG 
Beruo(k)fluwanthene ~. 87JUGlKG. Benro(k)fluoanthane 180 U UG/KG Benzo(k)fluoranthene. 130 U UGlKG 
Bis(2zhlwoethoxy) methane 150 U UGiKG Bis(2-chloroethwy) methane 180 UUG/KG Bis(2chbroethoxy) memane 130 U UG/KG 
Bis(2-chloroethyll ether .15o.U UGIKG Bis(2hbroethyl) ether 180 U UG/KG Bi5(2chbroethyl).ether 130. U UG/KG 
Bis(2-ethylhexyl)pWhalate 210 B UGIKG Bis(2-ethylhexyl)phthalate 180 U UG/KG Bis(2-ethylhexyl)p%halate 200 B UGIKG 

Butyl benzyl phthalate- ~. 150 U UG/KG Butyl benzyl phthalale 18OUUG/KG.. Bulyl bemyl phtt?aJate. 130 U UGlKG 
150 u UGfKL .C~Olle W-U-UG&G carbazcle 13QUwUGLKG 

4w !GhJyaene IWJUGiUG -30 
DI-N-BurvloMhalatelSl U U.L Di-N-Bu!&Walat180-UUGlKG~ satate 13.CUL.UGfKG 
Di:NWlphthalate-.-.-... -- ..-. -I.5o-U-UG.X---~~- DiL-&C.clylphthalate ._.~__. ~-~~~--1.80 Y.UGIKG ~-.-- Di:N.dylphtbalate_--_-_ .~. _ .33RY_UGn<G.. __......_ ._ 

DibeIZZQ@.hl~UWKG~ DiixnzoIaJQanthcacene180UUGlKG Oiimt3QlJ-lJ.GlKr. 
DJbanzofucan-.-.-- ______ l.%U..U.WG._ ____ Dibeorofurao __.___..._. .--.-lWU.UGiKG __..__._ Dbwzofuran_ .._ ..___ ~._~~..~I3tVJ.U.GIISG _._. 
Oiethylphthalate 150 U UGrKG Diethylphthalate 180-U UGiKG Diethylphthalate. . 130 U UG/KG 
Dimethylphthalate 150 U UG.‘KG Dimethylphthalate 180 U UG/KG Oimethylphthalate 130 U UG/KG 
Fluoranthene 210. UGIKG Fluoranthene 140 J %/KG Fluoranthene 13OUUGlKG 
Fluorene 150 U UGiKG Fluorene 180 U W/KG FJuorene. . _ 13OUUGlKG. 
Hexachlorobanrene 150 U UGrKG Hexadfbrobeiuene 180 UUGiKG Hexachbroberuene 13OUUGrKG 
Hexachlorobutadiene 150 U UG/KG Hexachlorobutadiene 180 U W/KG Hexachbrobutadiene 13OUUGlKG 
Hexachbrccycbpentadiene 150 U UGIKG Hexachbrxycbpentadiene 180 U UGIKG Hexachbrocyctopentadiene 13OUUG/KG 
Hexachlwoethane 150 U UGlKG Hexachbroethane 180 U UGIKG Hexachbrcemane 130 U UG/KG 
tnder+Xl:1.2.3-ai)pyren 140 J UGIKG Inderidl.2.3od)Pyrene 180 U UWKG Indeno(lf.%zd)pyrene 130 U UGrKG 
IsophorOne. 15olJUGrKG lsophorone 180 U UGlKG lsophorone 13OUUGrKG 
N-mVosc-dinpropylamme .150 UUGiKG N-nrbosodiipropyiamine 180 U UGIKG N&rosodi-n-propytamine 13OUUG!KG 
N-nitrosodiphenylamine 15OUUGrKG N-mtroso-diphenylamt 180 U UGlKG N-nitroso-diphenylamine 130 U UG/KG 
Naphthalena.-...--- ---___~~_ _~35CY.UGlKG-. ~~. Naphthalene-_ _. _~---180 UYGIKG. .-.... ._ Naphtbalene _____._ ._. .._ . . ..I3W..UGrXG. .___ _ _. 

J!4itOkJlZ~~1505CLlLLGlKG l4icWe 180 lLUGfKG Jdiuohmene 130 UYGMG 
Pentachlwophenol----- __ZSJQU_UGIxG ..__ ~~ Pentachlorophenol.__._.__ __~ ..-_3oM) U UG/KG._. _ . ._ Pentachbcophenol.. .._.. . ..__. 22W~.UL!JGIKG _.....__ _. 

E!henaathme 1~lKLmanmcene 84JlGE.G J?henanthtene 13D u lIGLK!G 

Phenol_ .._ ~----. - m-4W..U..UGIKGm- ~- . PhenolL_ .-..- ._~ __._. -. 26!.J YG/KG----em __._ l?henol_.._...... _._. .__ __. 420. Ull.G/KG. _.. .._ 

&ene 370.GKG Pysene 1 W--UGiKG -&me WILU.G/KG 

.>. ,. ,.. j. -.;- . . . -. ,_.. ..~..,~.~ -._ ,. _. 
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Engineering Test Pit Sampling 
U -Analyzed for but not d&e&d 6 - Analyte in blank as well as sample 
J - Compound d&c&d. value is estimated E - Exceeds calibration curve range 

L‘ 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not detected, quentitation limit is estiiat D - Identifvzd at SSMJaly diluatkm factor 
,?‘A’ :.i~3:biee?>< - :(.vi” :I’li~?~::*, !?:s~,xrr*c-- - ., .‘-~:C:-Z.~~~~-b~~,~~~~r~~~~~~~~~arm “_ >:~~$-:^:~~x+y-,,; :.l,~~::.;*r-+*c-* x*,f, .“5.. .“..: _ -7,e,: . . Tlf . . . y;:<x.>: :=,a>: u,-;, :11>“,. ‘I :., :.. 7.. x +,.,*‘*.; 5.. .>^ ,.T, 

._-.. ..- ,. 

j SW smq?~l~ ID: .h4iss-00800 T&pill su’sav2pIe ID: Mm-00900 T&Pit5 SU’sanpIe ID: .Mlss-O09/0 T&Pit5 

i Sample QpL? Suh.w$ace Soil RELO sample iyvpe: Submrface Soil OVER 5Lvnple T)pe: Subsurjace Soil (iPER 

sampk Lkm: OYRIl/IY99 smple Date: ow118:1999 Sample Date: O(VIM999 

j Audysl.s Nlme Result Unit Exceeaiznce Analysti Nttttte Result Unit .EWee&nCe j Ana.&si$ ,%!ome Result Unit Erceedance .._ _. ._ _ .._ ..__ __,_,. _ ._ ._ _ ̂  _____. . _.. - . . -.. .- _.... 1.. .- ^ ..-. .__.. - . . . ..___.. ..- 
1.2.+Tribrlorobenzene.. 120 U YGfKG 12.42TdcNorobe~~ene-~- ._.... -440 U S/KG-. _ .1.&l-Trichlofobenzene - _. . ..15l U...UGIKG __ _ _. _ 

1.2~Dicblorobenzene .X0 .U. Y.G/KG. -,. ._.. .,_ l.2-Dichlorobemeoe ____.___ _._ _-.. -..440. U.UGiKG.. .-. .-.. 1.2Oichlorobenrene.. 350 .U .UmG--- - .._.. 

1..~~Jocobenzene. . ..-.I2O~..U.UG/KG.-. ..,__ __._.. 1.~Dichkwbenzene. ._.._..._._ _ _ __ _, _ 44Q.U YG/KG 1.3-Dtiloroberuene.. - -. . ..150. U UGn(G. _ _ __ 

1.4Xlichlorobenzene.. ..120 U...UG/KG.. _ ___ _,. .1.4-DiMoMer~ene ____. _ . 440.. U..UG/KG . 1.4~DMwobenzene _ ___ _ -_ ..___ 150...U .UGfKG _. .- 

2.2’-Oxvbisll-Chlwo~wanel1M-!-UGlKG 2Y~:Chlwowooane)440-UG/KG~~xykisu=~e) 150 U-KGm- 

p.LsTrichlwwhenolWUuGlKG 2.4.5Trichlompbe~~l75oo~K..KGKG~ 2.&5-Trid..,I26MlUUG/I<G 

400 U-KGlK- 2?l&~IsM)UKWKG 

s.eDicbL4oouuG/KG 

2.!%6-ldcblompheonl s(MUUGiKG 

2.44-t l5QOlJ-LLGLK- 2.4LkbhM sM)UL!!! 

4’XJA-lIGfKG 7 e-1 lau-llGm-P.CDimehvlDhenol SJOUUGLKG 

2L+zLmL21WU I 2Mx)UUGMG 

2WM120UUG/KG 22la~oJuene 150uuG&G 

2.&Dinitfotoluene _ _... _..., ., __ __ .120 U. IS/KG. .._. Z.&DinilrotoJuene ___._..._ _ _ .440 U UGIKG. Z.6Dimitrotoluene. -.. 150 U.UG/KG _.. 

ZrCblo~lhakne. __,_ .___.. _ __. __._ 120.. U...U.G,!KG .._. 2+%~r~wpbtha~~ . .._ ___ _ ___ ____ ..44O._U UWKG .-.. 2~hlocoraphthalene -.. . ..-I s0.U U.GIK-.. ..-. 

Z:Chlorophenol. _.. ..4C’3 U. U.WKG ._.__ ._ _. ._ 2-Chlompheno! ______.__ -. -.. ..- .15w U. UGIUG. __ _.. _ 2~hIompbenol.... _ . 500 U.YG/KG. . .._. _ 

2-Methyhaphthatem. - ._ _ __ _ .X?C..U...U.G!KG . ..___ _ .._ 2-MethyMaphthalene ___,______...... __._ 440. U. U.GtKG 2Methylnaphthalene ..- _.lSO.U .U.G!K--. .- 

2Methyl&nol.. ,.., -400 U.UG/KG .___.. .__ .._ __ 2Nethvlpheaol___,___ ._ 1500 U.. UGIKG.. ,._, _ _ _ P-Methyl&noL-. _.._ _ _ _ _. 110. J. .UWKG _....._ _ . _ 

2-NManiline - - _ . ..21@J. U YGlKG .__ _.__. _ .._ _ .__ 2-NRroaniline _ .._..__._ _ _._- -..- 7.530 .U.YG/KG. ___ _... __ Winiline _.. ._. ~.. _ _ ._ -2600 .U UG/KG _. 

?+JiiophenoL.. ._ ___ 4C&U..U.GIKG. _ __. ._ ._ .- 2M&tenol______ .._. ._ _. __.. 1500 U.UGIKG 2-NiiophenolL -_ __ ..-. 500 U. UWKG --. 

3.3XXichlomberaidine .._ -_ __. . . ..120. I.! YWKG. _. _ .3.3’-Dichlomtwuiiw .._ ..440 UUGIKG... _. _ _. _. 3SDichlorobenzidine 150 .U UGIKG - _ .., 

3-Niinilii _ . _......._ . ..-_ _ .21.00 Y.U.G&G-.. __.... .3#tmanilme~----- .___ -__ _. _ __ .-MO U..U.GiKG. ZMliioanilii- _ _. ._ _. 2600. U .U.G/KG _ . 

.4.~oimitro&klethylphenoL 2100. U UGfKG._.. ___,.___ ..,_ .,... 4&Dii&2M&1yJphenoL .._.. .___ .7%X !J .X/KG. _ _ 4.6XMi&o-2~ethylPhenol._ _. _._._ 2@X..U .U WKG _ _. __ 

4-BromopheiM-Phenylether- _..._,_ _ _ ..12O..Y.U.WKG.. _. 4-Bromob%ec!j!kf%wnylethereVler.. _ _. -440 .U.UGO(G.. .- .~Bromo&enyM?henylether -..-.-.15&U..UG/KG- __. 

&CblQto53ZMeIb!&heJlol 120 u UWKG I 44OJLKGfKLeChloro3Me~15!JUG 

?&cbLoKMniline-O-UUWKG- 44LlJlEKG &ChlcfQaniline 1sJ0uGlKG 

4-ChloroDhenvl-PhenvI-O-U-UG,!lQG 440 u us/K- 4zcm 150 u lJ.G&G 

I 4OOUUGlKG eMefbu$hawl l.5co-u-KL -1 25O-J-lLG4KG 

4ztdJlmm 21 WQL 4-Nitmaniline-UuG/KG il.&l&- 26QOUUolKG 

4=.Naco~l21oou 4-ml-u-U.GmG w 57 J UGIKG 

Ac8cwhVlane .._ _ .._ _._ _ _ ..320 U.UWKG... Acenaphtiwte -_,___....___.. ._ 440 U.UGIKG .__.... -- .._...... Acenaphthen- .350-U CIGIKG. - 
AcenapMhylene .._...._ __ . -_ . ,120.U.UGIKG . ..__....._. Acenaphthylene.. ___,__...._________ . ..!I40 U..YwKG - AcenaphG?yiaoe..- .-. -150 U UG/KG -. 

Anthracene. ._ ..120. U. UG/KG, _. _. Anthrawne ____ _,.._,______ ._ 440 U YGXG-. ._,._ .._ ._ Anthracene . . .._ -..- .-- lsO.Y.U.G!KG -... ..-. 

Beru~a)anthracew... _ - ._... .12O..U .UGIKG... ._._._ _. .Renz@)anthracene ___.___ _ _ - .,_.. 440. UIJGVKG.. Benzo(alanthracene _._. _ _ 1sO.U .UGiKG ____ __ - ._._ 

.Benz~a&rene .-. .-.. .-. -... ..120. U...UGIKG. .._......._._ _. _.__ Benzo(a)pymoe _____,___. - .___.... 23&J. UGlKG .__.. _. Benzola)pyrene ._. ._ ..15o..U. UGlKG .._-.. -. .._ 

Benz~b)fluoanthene __ .__ _ _ _ _ ..__ 120 .U .U.G!KG.. ..,.. ._ __ .Benzo~b)f!uomnthws .._..___ __ _ .440 U. U.GIKG Benm(blfkmmthene _. ._ __._. _- _ 99. C_UGIKG- -._ __. _ 

.BenzcQ.h.i)peryiene _ 1M. U..YG/KG. ,.. ,. _..._ _.__.. B.efzo(g.h.i)pwyJwe _.__ _ ..440 U YGlKG .._. Benzolg.h.i)pwylene- 150. U. UGIKG. -...-.. -. 

Benzo(k)fkwanthene _ _ _..... ..-. .12O.Y-U.%G ,._. ._. _. _ __. .Benzo#jtluor&hene .._.. ._._ . ..44Q .U IS/KG. - ._ BenzoMhwanttwne __ . tSO...U YGlKG. . .._ _.. 

.Bi~2-#~cethoxy) memane .._. _ -1.20.. U. UWG.. __ ._ .____-.... Bis(2w)methaethane- _ _ ._ 4r40. U .UG/KG Bis(2Mofoetho~) methane .___.. 150 U.UG/KG ..___ __^ _ 

Bis(2hlomethyl). ether .._.. _ ..__ .._ _ _ 120. Y.U.G/KG.. .._. _ Bis&ch~l~eth~ ..__ 440. U.U.G/KG... .._. ._. .._ B~2-cMaccethyJ) ether - _ .150. U UG!KG _-.-...--.. -.. 

.&.(2-ethylhexyl)phIhalate.. _. l.S..B. UWKG .._,,._ ..__.. ,, __ B&(2~lhy~thalate- _ _.__..... .44C..U YGIKG.. ._ .._ _ Bis(2-athyihexyMhthalate.. .-. -. .IsO-U..UGIKG.. 

BtAyl benzylphtJ?alate. ._..._.. _ -. __ _ l2QY UG/JSG . .._.__ .__. .Butyl benzyi.pJ~UMate~.. ___..__ _ ..+lO UYWKG.. ..-. Butyl benzyl$t’tthalate _. ._.._. .-. ..15o.U .USiKG ____ 
170 u UWUG CadwoleW-C--UKG!KG 

cJmS== 170 U UGMG Chrysne32oG Cbfx.eae 120 J UGR(G 

Dmhle 12OL v 440 U-WG DjzI!kBv 15DlJKGtKG 

.D.!=N&ctyJpMhalateale_ l2o-u-KGmG -- ~- &NzDcwmhaiaL- 44O~Y.U.~G----- .DiSQctyIrz4thalat. 

D-De 

Dibenzofurah 

12oUlK%G .llibBK~~~QJJ-KWG Dibenrola.h)anthraoeneUUKG.mG 

120-U..U.G!KG-----.- Dibeamfwsh____. --__-.---.--_- 44OJJJWKG-- __.. ---. _-_-- . _ .Diiof- --- 3.5kU-!JIG/KG--~~.. _- 

DiethymthaJate -120. U .UG/KG. _ . ..___ _ ..__. .DiethyJcMhalate ______......._ _. 440. Y..UWKG... _ Diethylphthalate ._-........ _. 150. U UGiKG. _ ._ 

.Dimethylphthalate _ __._.. ._12o..l..t.!WKG.. Dim.eU-&hUMlate .__..______ .__.._._. .440-U. UGIKG... ._ DimethyiphtMate. -.__ .-_- _ ._. _ 1.50 .U.UG.!KG ..__ _ ._ ._ 
Flwraotheoe. _. ,.. .,., _ _. _ .._ 120. Y.YG/KG.. .._. .._.. Ehlcranthwe __.._ __ __. __ ,._.._. ,. ,. _ ,400. J UWKG. Fluoranthene._-. .._ _.-. _. 19X -..UG!KG .._ .__ __ _ _ 

Flwrene .._ ..120. U.U.GiKG .._.. .._ F&c&~8 __.._._________._ ._ . .44O..U UWKG Fluwene -..-... _ - m.150 .U.UGiKG. 

Hexadltombenzene _ _ . ..12o..U UG/KG. _ __ _ _ .Hexechlorobwuwe ._.__._._ _ _ . .w..U.lJG/KG.. _ Hexachlomberzene .150. U..UGiKG 

Hexachlorobutadiene __ _.... _..., X?O..U..UG/KG.. .._ _,._. .._.._ _ Hexac4Sorobutadierte ..,. _._ .44O..U. UWKG .,.. __-. _ Hexachloroknadiine ..- ,150 Y.UG/KG ._... - 

Hexach!orocyctopentadiie 120.. U..UGIKG. _. ,.. ,, _. ..__ Hexachloc%ys@Mtadiene _ .__.._ 440 U..UWKG _ .., .Hexachlwo@opwtadiie 150. U !JGa(G 

.Hexachkfcethane ..--. ..120. .U..UGIKG _ - Hexachlorwthan%---- - . . .44D UYWKG Hexachloroethane 

lnde&l2.sodl~-~. :. 

150 .U.UWKG. _. _ 

Jndeno(l.2.3-cd)pyrew _. _,.. _ _ 120 U ..UGIKG. ., ._._,_ __ ._ .Indeno(l.2.3sd)p$rene _._.._,_.._ _ .._. 44O..YYWKG. _.. _ ._ _ ..I50 U. YGXG - 

lsoptu2iOne _ _ _ _ 120.U .U.G/KG. .__ .._ .._. lsophorcrm ,,_.,,_,._........__....-...-.-.-... _ .44O.Y UWKG... .._.. Isoptwone~-- ..__..... 350 U UGIKG 

N-nitrcsodmnpropylamine 320. U UWKG. ._... NMrosMi~mp@mine ,440 .U .UGlKG N-nitroswM-gmpylamine -150 U U.G!KG . . . 

N-nitrosodiphenylaminne.. _,_ - -320 .U UGIKG.. _, ._,..,,.. N-nitrosozdipbenylamii... - _ _. -300 J. UGIKG.. _... N-nitrosodiphenyiami~.. 82.5 UG!KG._ _ 

Naphtbake- ._.__ ._____.__ - _.__ 120-U. U&KG--- ____. NapMbaleak 449_.U..UwG ______ :_: ---- NapWlale~.-------_--lo-.U_UG/KG___.--...- 

fI4bmbmene12ouuG/KG~ 440 U UGMG NipcobeDzene 150 U uGn<G 

J?ent&Mo~enol.~ ._ ._.__.____ 2X&U-UGXG ___._ P.ei%act&~ I.--ZW.U-KWG- ..-. -._--.. PtiacMorophenol -----~..!JMG.!KG --........_. ._ 

120 LLLJaK- ehenanthcene 2lOA-KGKG----- .Phe-ne 170 UGIKG 

J.%noL ____ ._ ______._.____ zl@XU_UGLKG __.___ PhenoJ ____._-____..____ 15ORU_LlGIKG ____.___..__ ehenol--.-------- - 5@~.U~lIGIKG.- --- 

Brcene u-o-U-L l?yrene ?&l-J-KGKG me 2lo--KGmG 
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.: ~ : _’ .‘- . .‘.’ ,.. . 1 “. ~.~.1..... .I‘. --.:.. -,.:._. “” .: 
Table E-l: Soil Chemical Data - SVOC Anatvses Result Qualifier Codes 

Engineering Test Pit Sampling 
U _ Ana&& for but not detecled B - Analyte m blank as well as sample 
J -Compound detected, value 1s esttmated E - Exceeds calibration curve range 

Maywood Interim Storage Site, MaywoodNJ UJ - Compound not deteded. quantiiation lwnit is estrnat D - tdentified at secondary dlluatlon factor 
~, __ ., . . . . : . - _ _; : ; _ - . . 

SW sanlpll~ ID: MKwJo93x Test Pir 5 SW smple ID: :inss-00930 Tesx Pit 5 

sanlpk qpc: Suhnrrfucr Soil LWER smplc r;vpe: Suhsuflace Soil UPER 

.timpie Dart: OX/l X/I 999 sanlplc Dole: OX/l %I 999 

Anolys& Name RfZSUlI Lirix ficeedance Analysis &me R.Slll Unit Exceedance 

1.2.4-Trichlorobenzene 1M U UGlKG 1.2.4-Trichloroberuene 180 U &/KG 

1.2~Dichloroberuene 12OUUwKG. 1.2-Dchlorobenzene 180. U UWKG 

l.bDichlorobwzene 120 U UG/KG 1.9Dichlorobenzene 180 U UGMG 
1.4-Dichlomberuene 120 U UG/KG 1.4-Dich!cr&enzene 180 U UGIKG 

2&oi&isLLCblorowpane120U_UGIKGL 2.2Zx@isU-Cbl e)~180G----- 

2.+L-~O~l2oM)U-UGlKG- 2Ll&~Qrop~ol 3cYxLuJJ~GiKG 

z.!?&~QtQpIlenOIU.GIKGL 22L8rTncalQ~ome@o~ &QUGiKG 

P.eDichloropheno-- u-LKi!K-~i~heno-59oyuGfKL 

2L.4mm~enQl 4OULL -wllKG 
I 2&uGfK” -1 3w- 

2.4Dinitrol~uene120UUG/KG 2-kDMmWen180UUGIKG 
2.6Dinitrotoluene 120 U UG/KG 2.BDinitrotoluene. 180 U UGIKG ~.. 

ZChlomnaphthalerrs 12OUUGMG Z-Chlwonaphthalew 180 U UGiKG 

24hlorophenol 400 U UG/KG 2-Chlwophenol 590 U UGIKG 

ZMehytnaphthalene -120 U %/KG. ZMethylnaphthalene 180 U UGlKG 
2Methylphenol -400 U UG/KG 2Methylphenol 15OJUGiKG. 
2-Nitroaniline 2000 U %/KG .~ Z-Nitroaniline 3CGOUUGiKG 
2-NWophenol 4COUUG/KG 2-Nitrophenol. 590 U UGlKG 

3.3-Dichlorobenzidine 120 U UGlKG 3.3’-Dichloroberuidine 180 Y UGIKG 

3-Niioaniline 2ooO U UG/KG 3-Niioaniline 3000 U UGlKG 

46Din&o-2-Methylphenol 2ooO U W/KG 4.B-Dinitm-2-Methylphenol 3JW U UGIKG 

4-6mmophenyt-Phenytethef 120 U UGiKG. .+I-BromophenyCPhenylether 

4&llOf^..IvlvL.-l-UUGlK~ 

180 U UGiKG 

&Zl&m&MethylphehenolIBO~U~UGXG 
IIIne l2KLGGlKL PChlomaniliw18Uu&xKG 

&.XwophenyM!henyLEEtherUU &BenyLEth ~&LtJLtGfKG 

5lSSbWXBlW-LWG &MeIixlphe~l2ooJ-uGlKG 

CNltroaniline2000U &Mmaniline 3(xM_uyGMG 
I 2OQQluiGLKG I XQLUXGK- 

Acenaphthene 120 U UGIKG Acenaphthene 180 UUG/KG 
Acenaphthylene 120 U UGlKG Acenaphthylene 180 U W/KG 

Ashacme 12UUUGIKG. Anthmene 180 U UG/KG 
Beruo(a)anthrawne 120 U UGXG BWlZO@)anthWlle 180 U UGIKG 

Benzo(a)pyrene 120 U UG/KG. Benr~akmw 180 U UG/KG 

Benzo(bjfluoranthene 120 U.UGlKG Bemo@)fk4oxanthene 82 J UG/KG 

Benzo@.h.i)perylene 120 U UGVKG Beruo&h.i)perylew 180 U UGlKG 
Benzo(k)ftuwWhene .120 UUOKG. Eenzqk)Ruoranthene 180 UUGJKG 

Bis(Zchlcmethoxy) methane 120 U UG/KG Bis(Z&lorcethoxy) methane 18OUUGMG 
Bis(2zhloroethyl) ether. 120 Y UGiKG Bis(2chloroethyl) ether 180 U..UG/KG 

Bis(2-ethylhexyl)phthalate 120 U UG’KG Bis(2-ethylhexyl)phthalate 180 U X/KG 
Butyl benzyl phthalate 120 UUGlKG Butyl benzyl phthalate 180 U &/KG 

!&ubazole ao-ILll- CaLbazQle l&UJ-UGLKG 

-Q=m l20-U-llGlKG cw 180-w 
-120U_UG(KGv1BOVUWKG 

D~N=OctyIphthalate.-..- ..--~- .12O-U-UG/K~~...~~ _.._ Di-M-Dctyiphthalate --.-~- ~~~~__ 180-U_U.G’KG- ~..~~~~~.~ 

D&XKO~C8flS~120L~ !2ibmzWwne180G 

Dibeozofurah .__________ lZO_U_UGLKG -.__. __.._ .Djbenzofucan _.-.. . . .._. 18o.U LlGIKG _.._... _.. 

Diethytphthalate 120 U UG/KG DiethylpMhalate 180 U UGIKG 

Dimethylphthalate 120 U UGIKG Dimethylphthalate 18OUUGIKG 

Fluoanthene 120 U UG/KG Fluoranttww 85JUGlKG 
Fluorene 120 U UGIKG Fluorene 180 U UGIKG 

Hexadrlorobenzene 120 U UWKG Hexachlombenzene 180 U UGlKG 
Hexadloroiwtadiene 120 U UGIKG Hexachlombutadiew 180 U UGIKG 
Hexachlwccyclopentadiene 120 U UGMG Hexachlorocyclocentadiene 180 U UGlKG 
Hexachloroethane 120 U X/KG Hexachlomethane 180 U UGlKG 

Indeno(l,2,3+d)pyren 120 U UGlKG Irideno(l2.3-cd)pyrene 180.U UG/KG 
lsoptwmle 120 U UGiKG lsophorone 180 U UGMG 

N-n&ostii-n+ropy!amine 120 U UGiKG N-mtrosodi-wpmpytamine 180 U tJG/KG 
N-niaosodiphenylamine 120 U UGMG N-nitmsodiphenylamine 80 J UGIKG 

Nammalene..-.----..~ ..~. -_-lx) .U.UGIxG .~ ~.~ ._. Naphtha!eric--- _.___. _ ___ 180. UMJGIKG _.. ..__ .._ 

Nacmm VOWJ&ZKti NiVobenzene18oUUGlKG 

Pentachlorophenol.-.-. -.-.--- - 2OR.Y UGcKG_~--~ ~._~ PentacbJompbenol~.. .~_ ._ .3ooo US/KG ._. ..__ 
ehenanthceDeI20_U_YGMG E!henantixe~76-J-U-G/KG 

PhenoL ._.__. _... ___. _ _ -400 U UG/KG.. ._._ Phenol. _____... . ..590 U UG/KG _.__ ~~ . 

m ‘1z- &w 1CQJ UGMG 

. ,, . ..- ,, . 
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/ SW Skmple ID: At7WOl-IJ’ TestPit I ’ swSmpkILt Mxwol~~ Tesz Pit I ! SSSan& ID: .U?S.S-O016Y TestPit 

u ! Sample Type: Subsa~ace Soil suov Sample rjyx Subsu~ace Soil SLWP snnple Type: Sub.w&e Soil SULO 
.san1pie IMe: OWi9/1999 SampIe l.?Lwe: ow19/1999 : Sample Dare: ou:l!2~iYYY 

j Analysis Name ReJult ,.. Unil Excee&nce Atmalysk hhme Result Result Unif Exceedawe ._ .._,_., _. .._^___. ___- __... - . . . .._. .._...... _^ _.._.._.. - ..--.. - . . ..__.. __. Unit E.Wf~dtw2~ i.. &mysis Name -.... _ 
1 ,l , 1 -Trich!woethane 560 U tJG/KG 1 ,1,1 -Trichlorc&hane SO0 U UGlKG 1.1 .l-Ttiloroathane 48OUUGIKG 

1,1.2,2-Tetrachloroethane 

1,1,2=Trichloroethana 

56OUUGlKG 1 .1.2.2-TetradWoathane BOO U UGIKG 1.1.2.2-Tetrachloroethan 43OUUGIKG 
._.. - __.___ - .__._____ __- _ .-......-... .-. - .- . ..- -. ..-- -. - .- . .~. 

5BOUUGIKG 1 .1.2-Tri~loroethsne SO0 U UGIKG 1.1.2’Trichloiuathane 43OUUGIKG 

l.l-Dkhlorcethane SBOUUGIKG l.l-Dichloroatt?an% BOOUUGIKG l.l-Dichloroethana 43OUUGIKG 

1,l -Dichloroethena SW U UGlKG l.l-Dichloroetiwce BOO U UGIKG 1,1-Dichlonxthene 43OUUGIKG 

1.2-Dichloroathana 560 U UGlKG 1,2-Dich!woethane BOZUUGIKG 1,2-Dichlomathane 43OUUGlKG 

1 .P-Diiloropfopane 56oUUWG 1.2-Dichlompropane BOOUUGIKG 1.2-Dichlofopropane 4BOUUG/KG 

P-Butanona 

2-Hexancfie 

1100 U UG/KG 

1100 U UG/KG 

P-B&none 

P-Haxanone 

1200 U N/KG 

1200 U UG!KG 

P-Butanone 

P-Haxanone 

930 U UGXG 

930 U UWKG 

4-Methyl-2-Pentanone 1100 U N/KG 4-MethyC2-Pentame lzo0 U W./KG 4-Methyl-2-Pentanone 930 U UGIKG 

AUXofW 1100 UUGIKG Acetom 1200 U UG/KG Acetone 930 U UGIKG 

56OUUGIKG Benzene BCOUUG./KG Benzene 480 U X/KG 

Bromcdichloromethane 56oUUGiKG Bromodihloromathana 6COUUGIKG Bromodiilorcmethane 480 U UGlKG 

Bmmofwn 56oUUGiKG BWftlofoim BOO U UGIKG Bromoform 48oUUGIKG 

Bromomethane 1100 U UGIKG Bromomethane 1200 U UWKG Bromomethane 930 U UGIKG 

Carbon DiiMe 56oUUGJKG Carbon DisuKtie BOO U UGIKG Carbon DisuKde 43OUUGiKG 

Carbon Tetrachlodde SJUUGIKG Carbon Tatrachloride SCiI U UGIKG Carbon Tetachloride 43OUUGIKG 

Chlorobenzane SOUUG!KG Chlorobenzene 600 U UGIKG Chlorobanzene 43OUUGIKG 
_._.___.._.....__.... . - -...- . .._.___.._-..._._...........-_._-_-........._--........-..... ..-............--. -- .--.-- .- - -..-....- .- .^-.--. 
Chloroathana 1loD U UG/KG Ch!cfoetJw%? 12K1 U UGIKG Chloroathane 930 U UGIKG 

. . __. 
Chloroform 56OUUGIKG Chlorofom, 600 U W/KG Chloroform 43OUUGiKG 

Chlorometharm 1100 U UG/KG Chloromethana 12CO U UGlKG Chloromethana 93OUUG/KG 

b 
._-__ . . ..__. --. -. --. -.--- --- .-.--.--- .-. . _____.._____._._..__._...... . . -... ..__.._...._.._._........ .._. . ..-..... . . . ..-.. 

Cis-1,2-Diilorcethane 560 U UGXG Cis-1.2-Dichlomethene SO0 U UGIKG Csl.2-Dichlwoathan 43OUUG/KG 
_^_._ _.-__ ._ .._ ..__ -._ ,,. _ ____..__ - _.... --- -...-__- .-. _.__.^...__...^._^ .^... ._ -.- . . . .-.. . .- -. -.. .---- ----. .- ---.. 
ok-1.5Diibropropene 56oUUGn<G cis+l.2-DiiloropopwR NIOUUGIKG cis-1.3-Dichloropropane 43OUUGiKG 

_--..-^__-_- -. __._ ------ ..-.--.----- ____ ____ ------ -..-. 

Emylbanzane 56OUUGJKG Ethylbenzene SO0 U UGlKG Ethylbenzene 43OUUG.!KG 
. . _..... .-.. . . 

m-Xylenes (Total) 5BOUUGlKG m-Xylems (Total) 600 U UGlKG m-Xyianes (Total) 43OUUG/KG 
..___..._ __._._ ..^_ ,._.._._._____...__... .-. . . . . . _.. ._ _. ._. .._....... . . - ..-- -. --..- -- -. ..-. --.. .-- .- -. 
Methylem Chloride 5BOUUGIKG Mathylane Chkxfde 6OOUUGn<G Methylene Chloride 43OUUG’KG 

Styrene 5BOUW’KG Styrene SO0 U UG/KG Styrene 48OUUGIKG 
_ _. . _. . ..__..__.._....___........_ - ..__.... - . . .._. ._.._..... ___.. - . . . . . ..-.... .-- -..- ..~ -. .-- .~...~. --. .--- 

Tetrachloroethene !XOUUGJKG TaW&kXoathWa SO0 U UGIKG Tetrachloroemana 48oUUG/UG 
._ .._ _ _ _ .._.._ .._ -_. . ___ -. ..--. 

Toluane 3000 UGlKG Toluene SO0 U UGIKG Tohvece 43OUlKS’KG 
_______ ___-__.__________ __-----.-- .--.--__--_--_~-_--.--- -.-.---.. -__- 

Trans-1.2-Dichlorcethene 56OUUGJKG Trans-l.2-Diiks0aU1ena WOUUGIKG Trans-1.2-Dichlwoathaoethene 43OUUG/KG 

Trans-1.3-Dichkxopmpane 56OUUGIKG Trans-1,3-Dkhloropmpene BODUUG/KG Trans-1 .BDiiloropropene 48OUUQKG 
.._ .-_ .._..... . -.... .--. ~. 

vinyl Chloride 1100 U UG/KG Vinyl Chlwida 1200 U W/KG Vinyl Chloride 
.930 uuG/KG 

_........... _,.......... . . . ..__.._._.._._.. - ,._._. .._ ._.- ..^. ..- .._._...... _......_.........._...... ..-. ..~ -.--. .~. .~....... -. ..-..-. ..- 
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Table E-2: Soil ChemicaiDafa - Vi%Analvses 
d 

Engineering Test Pit Sampling 

_., ’ ‘. ;_ _ .:’ .: : -_ I .’ 
Result Qualifier Codes 

tJ -Analyzed for but “ot d&e&d B - Analyte in blank as well as sample 
J - Compound detected, value IS estimated E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not detected. quantitation limit is e&mat D - Identified at secondary diluation factor 
1 _ ,. .->. .-._-. _. -. ..-,: ., ,. ,~,.: 1.. ,..,_.,.l ..;_ ., . ; ,,... I. ., . .,. .: I.,. ‘.“‘Y. .-’ 

. 

SW sm?1ple ID: MLSS-001 7’ Testpill SW samplr ID: :Ztls.w0lRC Tesi Pit I S~~‘~at/rpk ID. ~M7scoo19v . Test Pit I 
Sample Type: .srlbslI~cr Soil TROY Sample ?jpC: Sub.w~ace Soil TRCP Smnple Qpe: Subx+ce Soil TRLO 
somplr Lhw: 0M9//999 Smple h/e: otu19:1999 Sample Dare: ou/i913//999 

Analysis Name ReSUIt ihi: +zedance ~na&~& from Resrrlr L’nit Erceednnce AnaIysis .Qme Result Lhit Ecceedance 

1.1.1 -Trichlomethane 5BOUUGlKG I, 1,l -Trichlomethane 1200 U UGlKG l.l.i-Ttichloroetha”e 510 U UG/KG 

1,1.2.2-TetmEhloroethane %OtJUG/KG 1.1.2.2-Tetrachloroethane 12W U UG/KG 1 .1.2.2-Tetrachlomethane 510 U UGlKG 
.- 

l ,l .P-TricJ7loroethan.e 5BOUUG/KG 1 .l .2-Trichloroethane 1200 U UG/KG 1.1.2-Trichloroethane 510 U UGlKG 

1, I-Dichloroethane 58oUUG/KG 1 .l-Dichloroethane 1200 U&/KG 1,l -Dichloroethane 510 U UGIKG 

1.1 -Dichlorcethene 580 U UGIKG 1 ,l-Dichloroethew 1200 UUWKG 1,l -Dichlorc&hene 510 U UGIKG 

1 .BDichloroethane 58JUUGIKG 1.2-Dtchloroethane 1200 U UGIKG 1.2-Dict~loroethane 510 u %/KG 

1.2~Diiloropropa”e WJULIGIKG 1 ,t-Dichloropropane 12M) U lJG/KG 1 .2-Dichloropropane 510 U UGIKG 

2-Butanone 1100 U UGlKG 2-Butanone 2400 U UGIKG 2-Butanone 9BOUUGIKG 

2-Hexanone 1100 U UGiKG 2-Hexanone 2400 U W/KG P-Hexanone 9BOUtJGlKG 

4-MethyC2-Pentanone IlW U UGiKG 4-MethyM-Pentamne 2400 U U&K& 4+IethyC2-Pentanone 9BOUUWKG 

ACdO”C? 430 J UG/KG Acetone 2400 U %/KG ACetO”e 980 U UGIKG 

Benzene 58OlJlJwKG Benzene 1200 U UG!KG BWZe”e 510 U UGIKG 

Bromcdichloromethane 5BOUUGIKG Bromodwzhloromethane 1200 UUG/KG Bromodichloromethane 510 U UGIKG 

Bmmoform 

Bromomethane 

Carbon DisuKie 

58oUUG/KG 

1100 U UG/KG 

580 U UGIKG 

Bromoform 

Bromomathane 

carbon DiiuKtie 

1200 U UGIKG 

2400 U UWKG 

1200 U tJG/KG 

Bromoform 

Bromomethane 

Carbon Disufide 

510 U UGlKG 

9BOUUGiKG 

510 U UGIKG 

Carbon Tetrachloride 5BOUUGiKG Carbon Tetrachloride 1200 U UGlKG Carbon Tetrachloride 510 U W/KG 

Chlorobenzene 

Chlorcethane 

Chloroform 

Chloromethane 

Cis-1 .P-Dichlomethene 

cis-1.3-Dibloropropene 

Ethylbenzene 

m-Xylems (Total) 

Methylene Chloride 

SW= 

Tetrachloroethene 

TOlUf3f3 

Trans-1 .2-Dichkmethene 

Trans-1.3-Dichkxopropene 

Vmyl Chkxide 

580 U UGlKG Chlorobenzene 1200 U UGIKG Chlorobemene 510 U %/KG 
..-. 

IlCOUUGiKG Chloroethane 2400 U UGIKG Chlorcethane 980 U UG.‘KG 

58JUUGIKG Chlorofon 1200 U UG!KG Chloroform 510 U b&G 

11M) U UG/KG Chlommethane 2400 U UGIKG Chloro”Wha”e 980 U UG/KG 

580 U UG/KG Cls-1.2-Dichlomethene 
- 

1200 U UGIKG Cis-1.2-Didloroethene 510 U &/KG 

%OUUG/KG cs-1 .bDiiloroprope”e 1200 U W/KG cis-1.3-Dichoropro~e”e 510 UUGIKG 
.--~--~- -.. -- 

58OUUGIKG Ethylbenzene 1200 U UGIKG Ethylbenzene 510 U UGIKG 

580 U &/KG m-Xylenes (Total) 1200 UUG/KG m-Xylenes (Total) 510 U UGIKG 

5EOUUGW.G Methylene Chloride 1203 U &/KG thrnykb3 Chloride 510 U UGlKG 

580 U UGlKG Styrene 1200 U UWKG Siyrene 510 U UGlKG 
.._ - 

58oUUGIKG Tetr&Wroethe”+ 1200 U W/KG Tetrachloroethene 510 U U&G 

2500 UGIKG Toluene 1200 U N/KG Toluene 510 iJ W/KG 
-__--- ----.---. --.- _...__.___ .._.. _._ 

580 U UGIKG Trans-1.2~Dichlotcethene 1200 U UGlKG Trans-1 .2-Dichlwoethene 510 U %/KG 

5BOUUGYKG Trans-1.5Dichloropropene 1200 U UGiKG Tra”s-1.3-Dtilwopropene 510 U UGiKG 

1100 U UG/KG Vinyl Chloride 2400 U W/KG Vtnyl Chloride 93OUUWKG 

‘- 

i . .r . . . >,. .I _ _ .,,,_, .-. ., . ,. . ., ._ i 

Note : Exceedonce criteria based on NJDEP Non-residential soil cleanup criteria. 
,\ .-. I ,, ,..,. . ,.rl I, 3”. 
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l,l.l-Trichbmethane 53OUUGIKG t.l.l-Trichbmethana 1033 US/KG 1 .l.l-Trichbmemane 53OUUGIKG 

1,1.2.2-Tetrachbroethane 530 U UGIKG 1,1.2,2-Tetmchloroethane ~LXXI U UGIKG 1 .1.2.2-Tetrachbmethane 53OUUGNG 
. _- . .._.. - . ..__.....__...___.._ _._.__. - __^_....___._... - ___._ . - ..^.._.^ -- .._._______..._.. -- ____. - .-..............-.... ..--. .----.-.-- ---.. - ..-. ..-.... -.- 

1,1,2-TrichloroeWne 530 U UWKG 1 .I ,2-Trbhbroalhane 1000 U UG!KG 1 .1.2-Ttichbmethane 53OUUwKG 
___- ---- -_._ _______ __-_------__-_--__. _------_--- --____--_ 

1.1~Dibhbroethane 530 U UGIKG I, I-Dichbroathane loo0 U UGIKG l.l-Dichlwoethane 53OUUGIKG 
._ 

1 .l-DichlOmemene 530 U UGIKG 1 .l-Dichlomathane loo0 U UGlKG l.l-Dich!wcetha~ 53OUUGIKG 
_. . .._ _. .^...... _.__ . . .._ ._ __......____. . _ _ _ ..__ . . _. . __ ,...___ --... .-. - _ ..-... -......... .- . . . . 

1.2~Diwwcethans 530 U UGIKG 1.2-Diibmethana loo0 U UGlKG 1.2-Dichbroethane 53OUUGIKG 

1.0Diibmpmpane 53OUUGIKG 1.2-Dlllolupropane 1000 U UGIKG 1.2-Dichbropmpane 530 U tJG.‘KG 

2-Butanone loo0 U UGIKG 2-Butanona 2MM U UGiKG 2-Butarwe 1000 U %/KG 
- ..__. - .- ________...._____.-____._......_ .._......._.___._...... . ..- - .__..__._-.........-....-.......-.--.-.-.--.-.. .---..-... ..~. -. -...--.. .- -.-..- .- ----.- ..-.-.--.-.- 

2-Hexanone loo0 U W/KG 2-Hexanone 2ooO U UGiKG ?-Hexamne loo0 U tJG/KG 
__._ -. _- _._..... - ..-. -... .-...-...- . . .._. . . . -- ---__- _..._ - __...__ - _..... - .._- _ -....-. ..- ..-.. . . -. ~. -.... ..--. -.. -- -.... - - ..- -- 
4-Mamyc2-Pantan0na loo0 U UGlKG 44athyi-2-Pentamme 2000 U UGIKG 4-M&y!-2-Pentanone 1003 U W/KG 

--.-..--- --. ---- --- __- 
Acetone IWO U UGIKG Acetone 2ooO U UGrKG Acetone 1000 U UGlKG 

Bwane 

Bfomodbhbromethane 

530 U UGIKG 

53OUUG/KG 

BenZelle 

Brcnvadbhbrometham, 

loo0 U UGIKG Benzene 530 U UGlKG 
- . . .._._____......_ .._ .___~. .._ - .._ - 

loo0 U UG!KG Bromodichbmmethane 530 U UGIKG 

Bmmofwm 53OUUG/KG BrCmofOnn 1OW LI UGIKG BKNllofOml 53OUUG.IKG 

Bmmomethane lOC0 U UGJKG Brcmomethana 2000 U UGiKG Bromomemana 1OCOUUGiKG 
_ _.__ _ .._.. . _ . ..__ _ .._ _ _ .._ ._.. ._ _ ____... _ .._ _ _ ._ ._ ._..._ ____ . . .__. ._. . ^ .._._ __. ._ .._ - - ..-. ..-. . - -. 
Carbon Diiifiie 53OlJUGNG Carbon Disuhide 1000 U UG/KG Carbon Disulfide 530 U IJCWG 
--__----_ __---__ --- ____- _ --- . ---____ 
Carbon Tetrachlwide 530 U UGiKG Carbon Tetrachbrida loo0 U W/KG Carbon Tetrachbride 53OUUGKG 

Chbrobenzerm 53OUUGIKG ch- loo0 U UGIKG Chbrobenzene 53OUUGfKG 

Chbmsthane loo0 U UQKG Chbmethana 2ooO U S/KG Chiacoethane lOWUUG!KG 

Chbrofom, 53OUUGiKG Chbrofonn IOKI U UG/KG Chbmform 53OUUGIKG 

Chbmmethane 1MM U UGIKG Chbromethane 2Mx) U UWKG Chlwomethane 1ooOUUGJKG 
L ^ _. _ .._ _._ ._.. .._ _.__ . ._ _...__ .__ _... . . .._. . _.... _ . __._..._.. _._..- _ .._- . ..-.. _ _ _ _ _ . . . - -. ..--... . . . . 

13-l .2-Dbhbfoemene SJtJUG/KG Cis-1.2-Diibmatherw 1000 U W/KG Cis-1.2-Dichbmathena 53oUUGIKG 
_.,_,..._. ,___ .., ._._.,_.. ..- --...- - . .._ ..-..-- . . _.. 

cis-1.3Diilcmpropew 53JUUG!KG ClS-1.3-DiMp 1OW U UGIKG cis-l.Z-Dichbmpropane 53OUUwKG 
----_---_-_----_- ----_- .- -_--_-----..--- -- ---- ~ ---. 
Emybewne 53OUtJGIKG Ethylbemene IWO U UGIKG Ethylberuene 53OUUGIKG 
_...... - .._, ,. ._.__... - ,__......_............... - . . . . . .- -..-.- ..___......_.....___.._....^.__....... - . . . -.. .- . --.--- . . . _. . .~ . . 
m-Xybnes rotal) 53OUUG/KG m-Xylems (Total) 1DW U UWKG m-Xybnes (Total) !ZOUUG/KG 

_...__.. ._. ,___ ._. ,_,.._ _ .._ ______________._ - _.. _..... - --- ___. ..-... _ _..._ . .- -. 
Memybne Chloride 53OUUGIKG Memyiene Chloride loo0 U &/KG Methylane Chloride 530 U UWKG 

styre- 53OUUGJKG SW- 1000 U UG./KG St)WW 53OUUGz’KG 
_ . _ . _ _. ^ . . -... _._ .._..__.__._..._____..~.,...,,,.~,,,~..~. ..-. .._..._._....... - ._..._.. ..^......_._...._..............._........-. ..-... . . . . ..-.-... . . .~. - ..-.. ~-.--- .- 
Tetrachbmemena 53OUUGIKG TetrachlacoethetW loo0 U UGlKG Tetrachbmathana 53OUUGIKG 
__ .._.___..__ _ __ __. __ _. _ . .._ ..___ __._,_..... _. - --.--- . . ..___._._.__.__ - . ..__._._ -.. . .._.___ ..-- .-.. ..- . -.... .-.--.. .-...--- ..-.-. ..- .--. - ---- 
Toluene 53OUUG/KG Toluene 1OW U UGIKG T0luena 530 U WJKG 

530 U UGIKG 1000 U UGlKG Tram-1.2-Dichbroethene 530 U UGIKG 

Tram-1.3Dichlwoprqxne 53OUUwKG Tram+WDiibmpmoropropene loo0 U UGIKG Tram-1.SDiibropropene 53OUUGlKG 

vinyl Chloride 1000 U !JG/KG Vinyl Chbride xx)0 U UGIKG Vinyl Chloride loo0 U UGlKG 
. . .._.. _- ___ _. ..~ . 
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Table E-2: Soil Chemical Da@ - VOCAnaiyses Result Qualifier Codes 

Engineering Test Pit Sampling 
U -Analyzed for but MI deteded 

J - Compound detected. value is estunated 

B - Analyte in blank as well as sample 

E -Exceeds callbrabon curve range 

Maywood Interim Storage Site, MaywoodiVJ 
.,~.__ ..~. .;....,,... i,,~,. ..: --. ., ., . 

UJ - Compound not detected, qwntitabon lirmt is estimat D - Identified at secondary dilution factor 
. . . _. “_ I . ,,_ .., ~, :-I “. :’ .I . .;, ,,, .,.. _.,:. 

I SW Smple ID: Iws.w?023 I’ T&Fit1 sn~saJf~p~~ ID: xnss-0033 b Test Pit2 SW .van1ple ID: .~I.7s.w03~v TestPiI.2 
sanrpte ljpe: Srrb.~~~hENrfoce Soil REiYP smplr lyvpe: .5hwyiice Soil SlXW .%mple Ijpe: Sub.wjacr Soil SL’ljP - 

.smplr L.kw: WI 9/I 999 slv1ple lkze: 08/2~:1999 .Qmplr Doll?: 0&?#1999 

Analysis Name Result L’niI Exceedmet- At@& h;rrme Rt-SIdC Orit Exceedonce Ana&s& ;vnme ReWlt L’nir Exceedmace 

l,l.l-Trichloroethane loo0 U UG/KG 1,111 -Trichloroethane 710 U UGIKG 1 ,l .l-Trchlorcemane 860 U UG/KG 

1.1.2.2-Tetmchloroethane loo0 U W/KG 1.1.2.2-Telrachlorcethane 710 U UG/KG 1.1.2.2-Tetrachloroeti-ane B&O U UGlKG 

1,1.2-Trichlorcemane 1Mx) U UGIKG 1 .1.2-Trichloroethane 710 U UGiKG 1.1.2-Trichl0roemane BSO U UGlKG 

1, I-D~chloroethane 

1,l -Dich!orcehene 

i .2aiil~~rnane 

1.2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Memyl-ZPentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disuffide 

Carbon Tetrachlonde 

Chlorobe~ene 

Chloroemane 

Chlorofcan 

Chloromethane 

Cis-1.2-Dichlwoemene 

cis-l.kDichloropropene 

Ethylbenzene 

mlylenes (Total) 

Methylene Chloride 

Slyrene 

Tebachloroothene 

Toluene 

Trans-1.2-D~chlwoelhene 

Tram-1%Dichloropropene 

Vinyl Chloride 

1000 U UGiKG 

loo0 U UGIKG 

1000UUGiKG 

1OCOUUGiKG 

2OCO U UGlKG 

&IO U UG/KG 

2ooO U UG/KG 

2Mx) U UGIKG 

1000 U UGIKG 

IO@3 U UGIKG 

lOCOUUG/KG 

2ooO U UGn(G 

1000UUWKG 

1ooOUUGlKG 

1020 U UGIKG 

2CCQ U W/KG 

1000 U UGIKG 

2ooO U UGIKG 

loo0 U UWKG 

1OCOUUGiKG 

~OOOUUGJKG 

1ooOUUGNG 

lOCOUUG/KG 

lOCOUUG/KG 

loo0 U %/KG 

loo0 U UGlKG 

1033 U UGiKG 

1Mx) U UGlKG 

2COO U UWKG 

l.l-Dichloroethane 

1 .l-Diiloroeme~e 

1.2-DicNorwthane 

l.2-Diiloropropane 

2-Butanone 

2-Hexancne 

4-Methyl-2-Pentanone 

Acetone 

BWlZene 

Bmmodichloromethane 

Bromoform 

Bromomethane 

Carbon DisuK& 

Carbon Tetrachloride 

Chlombenzene 

Chkmemane 

Chlorofom 

Ch!womemane 

C&l .2-Dichlorcemene 

ds-l.WJichloropropene 

Ethylbenzerw 

m-xylems (Total) 

taernykne Chloride 

StyrelX 

Tetrachloro%mene 

Toluene 

Tans-1.2-Dichlcmethene 

Tram-1.3-Dichlompfopene 

Vinyl Chlonde 

710 U UGIKG 

710 U UGlKG 

710 U UG/KG 

770 U UOKG 

1403 U UGn(G 

1400 U UGiKG 

1400 U UGIKG 

1400 U UGIKG 

710 U UGlKG 

710 u &KG 

710 U S/KG 

1400 U UGlKG 

710 U UG/KG 

710 U UGlKG 

710 U UG/KG 

1400 U UGiKG 

710 U UGiKG 

1400 U S/KG 

710 U UG!KG 

710 U UG/KG 

710 U S/KG 

710 U UGIKG 

710 U UG/KG 

710 U UGIKG 

710 U W/KG 

710 U UGrKG 

710 U UWKG 

710 U UG/KG 

1400 U UGIKG 

l.l-Dichloroethane 

1 .I-Dichloroethene 

1.2-Dichkxoethane 

1.2-Dichlompropane 

2-Butawne 

2-Hexanone 

d-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfade 

Carbon Tetrachloride 

Chlombenzene 

Chloroethane 

Chloroform 

Chloromethane 
~.. 
Cis-1 .P-Dichloroethene 

as-1.3-Dichloropropene 

Ethylbenzene 

m-Xylenes (Total) 

Methylem Chloride 

Slplle 

Tetrachlomemene 

Toluene 

Trawl .2-Dichloroemene 

Trans-1 .BDichlompropene 

Vinyl Chloride 

SBOUUG/KG 

860 U UGIKG 

860 U UG!KG 

B6OUUGIKG 

1Mx) U UGIKG 

16C0 UUGIKG 

1600 U UGIKG 

16M) U UGlKG 

860 U UG/KG 

830 U UGiKG 

860 U UGiKG 

1SOO U UG/KG 

86OUlJWKG 

860 U UGIKG 

BSOUUG/KG 

1600 U UGlKG 

BBO U UGlKG 

1600 U UGlKG 
- 

ENUUGrKG 

860 U UGIKG 

860 U UGIKG 

860UUGIKG 

B6OUUWKG 

860 U UGlKG 

SO U UWKG 

BSOUUGIKG 

860 U UGlKG 

WJUUGIKG 

1BW U UGiKG 

,. ,.\j_i. ” .,,.._ . . . , . . ,.,../*..i .._.., . ., ,_. - .. . ,. , ..1 ._*- . ..__i &..-I . ,... .,a. *,._.. I 

Note : Exceedance criteria based on NJDEP Non-residential soil cleanup criteria. 
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Engineering Test Pit Sampling 
u -Analyzed for but not deteded B - Analyle in blank as well as sample 
J - Compvund d&c&d. value is estimated E - Exceeds calibration curve ange 

Maywood Interim Storage Site, Maywood NJ UJ -Compound not deteded. quantilatbn limit is estimat D - Identified at secondary dilation faCtOr 
~.~~.~~~~~~“;il~~,~?,~ _. -~~~~~~~.~“(~~lirC~~,--,. -i- ‘-5- ~-,w~~~~~w%. /i.^...” \>,. ~~~~~,~.~~~~~:-~,~~- :-* .“y:-“,-i:-. -7 :-ii* ‘:il,:“” ^<XS” ?.>-%.?T. -s: :i.;:i, .:,, :-:xa?::wI ,/>:“;:irP: .~~~::r-x:i~..;i~.-\.: ,, F 

.._ _.- ..__ - ._______ ..- . . .._..... _..... - - __,.,..._ __.. ..-... . -..... - 

SWSample ID: A47.%-Qf?351~ TestPit SW Smnple ID: MlSOO36~ T&Pitt SW Sample ID: .ul.xwN.l3 -v TestPR2 

L-l simple l>fx: Subsiqhxe Soil SULO sample Ijpr: SuhJvrjace Soil TROV smnpk I)pe: Subsurjirce Soil TRUP 
I .Sample Date: OWX~I999 Sample Dme: OX/2.&‘1999 I simple Dale: 08/2#1999 

i Analysis Name RCSUR Unit ?hzeedance ~n&ys& hht.e Result Lhit ExCeedanCe I An&is ,Vame Result Unit Erceedance , ..-... ^.__ . __ __.. -- .._ _.....__. ..__. .._. . ._. _. ..--... ..-.-...-.- .._ _ _.. - .-.. - .- 
1 .l .l -Trichbroethane 710 U UWKG 1.l.CTrichloroelhane 710 U UG/KG l.l.l-Trichbmethane 840 U UWKG 

1.1.2,2-Tetrachbrcethane 710 U UWKG 1.1.2,2-Tetrad~broeihane 710 U UG/KG 1.1.2.2-Tetrachloroethane B4OUUGIKG 
..,. .,_,...._... .,....__ _.._..__ __.__.,..___ .._-.._-. .._-__ __ ._. .._ .- __. - . _. .._. .- - _ . . ..-..- _.__. -...... 

1 .1.2-Trichbroethane 710 U UGIKG 1.1.2-T~%hbroethane 710 U UGMG 1.1,2-Trichbmethane B4OUUGIKG 
__- __--..--- 

1,l -Didlloroethane 710 U UWKG l.l-Diilwoethane 710 U UGIKG 1,1-Dichbrcethane B4OUUGIKG 

l,l-Diikxcethens 

1,2-Dkhbrcethane 

710 U UGiKG 1.1~Dichlwoethene 710 U UGIKG 1,1-Dichkxoethene B4OUUGIKG 
_ ._. _. _._._ _ .._ . . ..^ . -.. -.. -. ..-__. .-. .___.... ..-. . - ._- . _.. _.... 

710 u WKG 1.2~Dcnbroethane 710 U UGlKG 1.2-Dichlwoethane B4OUUGIKG 

1 .2-Dichbropropene 710 U UGIKG 710 U UWKG 1.2-Diibropmpsne B4OUUGIKG 

2-Btianone 1400 U UGlKG 2-Bulanone 14OQ U UGIKG 2-Butamxx 1BW U UGIKG 
_ ..^. _. _.... _.. _ _ - . . ^.--_-__- .._ - ._.-. _......... -. .._...._._, . ..- . . .._ -_.. ..~ .__._...._............. ..- 

2-Hexanone 1400 U UGrKG 2-HexanorLs 1400 U UGIKG 2-Hexanone lBCOlJUG/KG 
_.___.._.._.... . . .._...____.____.. _._._.._.. ._.._.._,._.._ --..- . ..__ -_._- _.__ -_.- _._.__.--........-..^ -...-.-...- ..-........ --- -..--.----.- ---.---. -.. -..--.. ~.- -...- 
4-Methyl-2-Pentartone 1400 U UOKG 4-Methyl-2-Pentanone 1400 U UGIKG 444athyC2Pentanone 1BW U UG/KG 
-~--- ---_----~ --. _- -..--.------- 
Acetone 1400 U UGMG Acetone 1400 U UGIKG Acetone 1600 U UWKG 

Benzene 

Bmmdibrcmethane 

710 U UG/KG 

710 U UGMG 

Benzene 

Bromodiiloromethane 

710 U UGlKG 

710 U UGlKG 

BenZene 

Bromodichbromethane 

B4OUUWKG 

840 U UGIKG 

Bromofonn 710 U UG/KG Bromofom, 710 U UGiKG Brcmoform 840 U UGlKG 

Bromomemane 1400 U UGJKG Bromcmethane 1400 U UGIKG Bmmomethane 1SOO U UGiKG 
_- _...... -- .._^_..._._._._ - __...._._ . . .-. -- ..-.. .- -.--- 

_^____ __-_--------_-_-_--- LF DiiKde 
carbon Diinide 710 U UGIKG 710 U UGIKG Carbon Disuffide 840 U UGIKG 

_-__----. --- ..-- 
Carbon TeSachbi-id.s 710 U UG/KG CarbonTetrachbMe 710 U UGIKG Carbon TetradMride 840 U UGfKG 

Chbrobenzem, 710 U UWKG Chlorcberaew 710 U UGIKG Chkxobenzene 840 U UGIKG 
..-- -- ..^ - _^.._.____...... .._.. ___ ._ .._^.___.. __... ____._.._ -- ._.. - ._.-....-..-..... --- -.. -- --...- .- -..--- -.-.--. -....-.. -. .-.. ----- .--. -. -. --. 

Chbroem 14CO U UGlKG Chlorc%thana 14M) U UGMG Chbmethane 1600 U UGIKG 
..__...___........_. -. .__ . . ..-....... .--..-.-.--.---.---....--. -... ..-.. -. .--.-...- ..--..- -. -. --. ..-..--.-..--... -. .- ~. _ _ . 

Chloroform 710 U N/KG Ch!&-oform 710 U UGiUG Chbrofon B4OUUGrKG 

Chbromethane 1400 U UGIKG Chbrcmetiwm 1400 U UGIKG Chloromethane 1600 U UGrKG 

L 
_.,,__ ._ _.... .., _. .._. _- . .- - . ..-..--...-. .-. . -. ..-.-- -. ..-. 

cii-1.2-Diilomethene 710 U S/KG Cil,2-DichhxoeUww 710 U UGIKG Cis-1.2-Dichkxoethe B4OUUGIKG 
_...___... _._.,. .__..... .__. _. __ _ .__ _.... - ..-- . ..----.-.-...---..- .-.-....-. .---. -. -. - - -.-...-...--..-... -- -. ---. ---- --- --- - 

cis-1,3-Dichlompmp3ne 710 U UGIKG Ok-1,~Diilocopropene 710 U UGIKG es-1 .bDiibroprc+ene B4OUUG/KG 
--- --_-.-.--_ .__ .---- -.__~ -.-.--..-.---.. 
EthylberlZelle 710 U UGIKG Ethylbe- 710 U UGrKG EthylbenZene 840 U UGMG 

_ . . 
m-Xykwes (Total) 710 U UG.‘KG m-Xylems (Total) 710 U UGiKG m-Xylenes (Total) B4OUUGrKG 

. ..__......._..._...._.. _ - -... -. ..-. .--..... ..--..-. ..----.----.--.-.-----.-- ..--.- -- ..-. .--... -- -. 
Methyiene Chlwide 710 U UGJKG Melhyiene Chloride 710 U UWKG Methybne Chloride B4OUUGIKG 

Styrene 710 U UGIKG SW@= 710 U UGIKG Styrene B40 U UG!KG 
. . ..__._-. . . . . . . ..-..-.-.-.-......---.-.... --...-... -... ..-. --.- - -. -.--..--...--- -..-. --- -- _ _ _ _ _. __ ._ .._ .-. 

Tetrachbroethene 710 U UGIKG Tetrachbrcethena 710 U UGrKG Teb-achbmethene 840 U UGIKG 
__ ._ __. _ . . __ _ _ _.__ _ .._ ._.. _ ^ .^ - - . . . . ..- .~. .__ . . -. _..-. . ------- 

Toluene 710 U UGIKG Tobene 710 U UGMG Toluew MOUUGIKG 
__---_ ___----.-------_-- ..- ------_-.-. ___-__--------__ 
Trawl .2-Dichlccoethene 710 U UWKG Tram-1.2-Diibrcelhene 710 U UGiKG Tans-l .2-Dbhkme%me B4OUUGIKG 

Tracs-1.3-Dich!cmpmpene 710 U UGIKG Trans-l.B-Diilompopene 710 U UGrKG Tam-l .2-Dichbropropene B4OUUGrKG 

vinyl Chbride 1400 U UGIKG Vil Chbrids 1400 U UGMG Vinyl Chloride 1Mx) U UGIKG 
. . ..-...... . ..-..... -.-..---.--. _. _ ._ _ .._. _. .-. .--- .-- --.. ---.. .._.... -...- ..- - . . . . .._............... 
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.., 
:’ ._ _: 

T&e E-2: Soil ChemicaI Data - VOCAna&~e~ 
; ‘. 7. ,.; ,. .““’ ‘. .-. ,^ ..,,. ‘..:. ..^. 

Resuli Clualifier Codes 

Engineering Test Pit Samphg U -Analyzed for but not detected 

J - Compound detected, value is estimated 
B - Analfle in blank as well as sample 
E - Exceeds calibration curve range 

Maywood.lnterim Storage Site, Maywood NJ UJ _ Compound not de&c&d, quantitation limit is esbmat D - Identified at secondary diluation factor 
- .,, ., : ,^ .; z::. -,._ ,” ,.: ., ,., ,,_. _. -, _: , __i .,. , ^, : ,_ ,_.:-, .,: 

SW sonlpll~ ID: L4l.s.s-00381 TenPil.? sn’.sal~lplr ID: ,wLss-0039 L’ Test Pif 2 s w %?llple ID: M.ss-floJfJ P rest Pit 2 
San1ple l)pc: Suhm~ucr Soil TRLO sample rvpcvpr: .Suh.yface .%I REOV snllplt- rjpe: Sub.w&m Soil REW d 
.5h1pk Da!: UM#/YYY smpk Dale: OM-I:lYYY .%n1p1c Dare- 0&2ulY99 

Analysis Name ReSW!l L’nir Exceedonce A&p& .i$mne ResuI1 L’nif ikeedance Ana&sis ,Va:ome RSUll LM Exceedonce 

1 .l.l-Tricftloroethane 6OOUUGiKG 1,l. 1 -Trichlcmetha”e 11W U UGIKG 1.1 .l -Trichloroethane 1000 U UG!KG 

1,1.2.2-Tetrxhlorcethane 600 U UG/KG 1,1.2.2-Tetmchloroethane 1100 U UGlKG 1.1.2.2-Tetrachlorcethane loo0 U UG/KG 

1 .I .2-Trichlomethane 6COUUG/KG 1,1.2-Trichlomethane 1100 U UGIKG 1,1.2-Trichloroethane IOWUUGIKG 
-~--- 

l.l-Dichloroethane 600 U UG4KG l.l-D~chloroethane 1100 U UG/KG 1 .l -0ichlwoethane 1OWUUGiKG 
___- -. 

1 .l-Dichloroetiene GM)UUG!KG 1 .l-Drzhlorcethe”e 1100 U UGIKG l.l-Dichlorcethene loo0 U UGIKG 

1.2-Dichkxcethane MMUUGIKG l.BD~cf~lorcetha”e llOOUUG/KG 1 .P-Dichlometl-ane lOWUUG/KG 

1.2-Dichloropropane 6C+J U UGiKG 1,2-D~chloropropane 1100 U UGlKG 1.2-Dkhlcmpropane 1DW U UGlKG 

2-Butanone 1200 U UGlKG 2-Butaone 2100 U UGiKG 2-Butanone 2WO U UGiKG 

P-Hexanone 1200 U UGIKG 2-Hexanone 2100 U U&G 2-Hexanone 2Mx) U UGIKG 

4-Methyl-2-Pmtanone 1200 U UG/KG 4-MethyL2-Pentanone 2100 U UG/KG 4+&thyl-2-Pe”talw”e 2WO U.UGiKG 

Acetone 1200 U UGIKG Acetone 2100 U UG/KG Acetone 2000 U UGlKG 

Benzene 6ooUUG/KG Benzene 1100 U UGiKG Be”Ze”e 1OW U UWKG 
. . 

Bromodichloromethane 6WUUGlKG Bromodkhloromethane 1100 U UGlKG Bromcdichloromethane lOCOUUG/KG 

Brnf”OfOml 600 U UG/KG Br0”lOfwm 1100UUG/KG Bromoform 1WOUUOKG 

Bromomethane 1200 U UGJKG Brommethane 2100UUGIKG Brwnomethane 2ooO U UG/KG 

Carbon DisuKc& 6M)UUWKG Carbon Disulfde 1100 U UGIKG Carbon Disumde 10X! U UGlKG 

Carbon TeG-acNaide 600 U UGlKG Carbon Tetrachlotide 1100 UUGn(G Carbon Tetrachlonde 1000 U UGlKG 

Chlombenzene 600 U UGIKG Chkw&e”ze”e 1100 U UGiKG Chlorobenzene loo0 U UG/KG 

Chlorcema”e 1200 U UGlKG Chlorcethane 2;W U UGiKG Chlomethane 2C&UU&KG 

Chlomfcrm 600 U UGfKG Chlomforn llOOUUG/KG Chloroform loo0 U UGiKG 

Chloromethane 1200 U UGIKG Chloromethane 2100 U UGlKG Chloromethane 2Mx) U UGIKG 

Cis-1.2~Diiloroethene 600 U U&KG 
-’ 

Cis-1.2-Dichloroethene 11W U UG/KG C&-1.2-Dichlwoethene lMKlUUG/KG 

tis-1.3-Dichloropropene 600 U UGIKG cis-1 .bDichoropmpene 1100 US/KG c&l .bDichlompropene 1090 U UUKG 

Ethylbenzene 600 U UGIKG Ethylbenzene 1100 U UGIKG Ethylk”Ze”e 1000 U UG/KG 

m-Xylenes (Total) 600 U UGIKG m-Xylenes (Total) 1100 U UGIKG m-Xyknes (Total) 1000 U UG/KG 

Methylene Chloride 6WUUGIKG Methykne Chloride 1100 UUWKG Methylene Chloride loo0 U UG/KG 

Styrene 600 U %/KG Styre”e 1100 U UGlKG Styre”e 1000 U UWKG 

Tetrachlorcethene 600 U UG’KG Tetrachlwoethene 11W U UGlKG Tebachlomethene lWOUUG/KG 

TOlUe”e 6OOUUGiKG Toluene 1100 U UGIKG Toluene loo0 U UG/KG 
---------...-. ..---.. 
Trans-1.2-Dichlaoethene GooUUG!KG Tran~l.2Dkhloroedxne 1100 U UGiKG Trans-1.2-Dichlorcetheene lOCOUUG/KG 

Trans-1 ,bDichbmpmpene 600 U %/KG Tans-l ,SD~chbropropene IlW U UOKG Tans-l .3-Dichloropmpene 1OWUUGiKG 

Vinyl Chloride 1200 U UG/KG Wnyl Chloride 2100 U UG!KG Vinyl Chloride 2ooO U UG/KG 

. ,- ,.,.j._ ,._ ,,.. . ._ _j.i.. - I, ,. ./ 

Note : Exceedonce criteria based on NJDEP Non-midential soil cleanup criteria. 
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. -...--- . . . . -.. 
1 .1.2-Ttibroethane 58OUUwKG 1,1.2-TricJtbroe!ha”e 7W U UGiKG 1.1.2-Trid?bmetha”e 870 U UG/KG 

_________ -----_-_- ---- ~ --_---.. .-.- ..------. --.- --.. --- ________ -__-.-..----._-- --.------- 
1 .l-Diiloroema”e 58oUUGIKG l.l-Dichbmethane 7W U UG!KG 1 .l-Dibfllwoetharle 870 U UGlKG 

l.l-Dichloroethene 58oUUGlKG 1 .l-Dichlome~ 700 U UG/KG l.l-Dichbmethene 870 U UGlKG __ _ _ 
1.2~Didrloroeman.3 58oUUGIKG 1.2-Diohlorcethane 700 U UG/KG 1 .2-Dichbroethane 870 U UGiKG 

1.2-Diohbropropane 58OUUGIKG 1.2-Diohlwopropane 700 U UGIKG 1.2-Dichkwapropane 870 U UGIKG 

EButanone 1103 U UG/KG 

2-Hexanone 1100 U UG/KG 

2-Buta”o”e 

2Hexanone 

1400 U UG/KG 

14W U UG/KG 

2-B&none 

PHexarme 

1700 U UG/KG 
~_ _ _-_ 

1700 U UGiXG 

1100 UUGIKG 4-Methyc2-P-ne 1403 U UG!KG 
_. ..- - - -.-. 

17W U UGYKG 

Aceto”e llw U l&/KG Acetone 1400 U UGIKG Acetone 1700 U UGlKG 

Benzene 58oUlJGYKG Benzene 700 U UGIKG Be”Z”e 870 U UGIKG 

Bromodiibro”wthane 58OUUGIKG Bmmodbhbromethane 700 U UWKG Bromodiibmmethane 870 U UGIKG 

Bromofonn 58oUUGIKG Bmmoform 700 U E/KG Bromofo”” 870 U UGIKG 

Bromomethane 1100 US/KG Bmmomethane 1400 U UG/KG Bromomethane 17W U UGIKG 

Catmn Disuhide 58OUUGlKG Carbon Dliiide 700 U UGIKG Carbon Disufide 870 U UGlKG 

Carbcn Tetfachtida 580 U UGlKG Carbon TetracNodde 700 U UG/KG Carbon Tebachbride 870 U lJt3KG 

Chlarobemene SOUUG/KG Chb&e”ze”e 700 U UGIKG Chbrobenzene 870 U UGIKG 

chbroemane 11W U UG/KG Chbroethane 1400 U UG!KG Chloroethane 1700 U UGNG 
..-. . .._............. . ..^.......... -.---.--.-... ..- - - .-..--.-.--..---...-.--.-.--.......... ..-... - 

Chbrofwm 580 U UGlKG Chbrofcfm 700 U UG/KG Chloroform 870 U UGIKG 

Chbromethane 1100 U UGIKG Chbromethane 1400 U UGlKG Chbrwnethane 1700 U UGlKG 

ciil.2-Dichlwoeme”e 58OUUGlKG (3%1.2-Dichbmethene 700 U UG/KG Cis-1 ,P-Dichbmethene ‘.- 870 U UGIKG 
.__ __. . . __ .._.. ._._ _~ -~ --. -- .- 

ois-1.SDichbropropene 5EOUUGlKG cis-l&Dichloropmpwre 700 U UGIKG cis-l.SDichbroprope”e 870 U UGlKG 
_____.--..---.------._-.--~--.--- - _____.. -.._-.-- -~. 
Emyibenzene 58OUUGNG Ethyl- 700 U UGlKG Ethylbenzene 870 U UG/KG 

.- ..-..-.. - ._._._ - - .__.. -- .____........ ^ . ..- --.---.--.- 
m-Xylems (Total) 580 U UGlKG m-Xytenes (Total) 7W U UWKG m-Xylems (Total) 870 U UWKG 

._.._ . .._.._............._ .._.......---....-.......-........ -... -.. ..- --.----... _._._,..__............................ 
Memylene Chbride 580 U UGIKG Methylene Chloride 7W U UGIKG Methylene Chloride 880 JBUQKG 

SrVrene 580 U UGIKG Stvrene 700 U UGIKG styrene 870 U UGlKG 
_. .__ __. ._ .._. __,__.. -.. .- -- _._.. ____ _. _. _, ,_.. 

Tetrachbroethene 580 U UGn(G Tetrachloroethene 700 U UGIKG Teb-a&lbmeme”e 870 U UGlKG 
____ ..-. - - . . ..__... ._............... - -.. .-. . .._. ._... ..-. -......... ..-. -......-- -. -.-- -.-----.-.-.- -- -- -...-.. .-.. -.- .--. ..- 

Toluene 58oUUGlKG Toluene 700 u UGXG Toluene 870 U UGlKG 

Trawl .2-Diikxoethene 58OUUGIKG Trans-1.2-Diitioemene 7W U UG/KG Tans-1.2-Dichbmethene 870 U UGlKG 

Trans-1.5DicSwopropene SOUUGIKG Trans-1.3.Diiloropfopene 7W U UGIKG Trans-l.?-Dichbmproopropene 870 U UGlKG 
. .._.... - .-.. ._..___. .._.__-......._..._..........-.-..-..-..... _ __ _ ^ . 

Vinyl Chlwide 1100 UUGlKG vinyl Chloride 1400 U UGlKG Vinyl Chloride 17W U UGIKG 



__. .: . ““. :_: ‘. . 1 .,.I .‘.‘,’ . . .,..’ 
Table E-2: Soil Chemical Dais - VOC Analvses Result Qualifier Codes 

Engineering Test Pit Sampling 
U -Analyzed for but not d&e&ad 

J - Compound deteded. value is estimated 
B _ Analyte I” blank as well as sample 

E _ Exceeds calibration cuwe range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not detected, quanta&ion limit is estimat D - Identified at secondary diluation factor 

.” ~ ..,._ - I.” “. ,.,_.; .,,;. .,_, ,” ., 

SW .smpk ID: MJSOUj3 I’ TesI Pif 3 SW Sample II): MSS-QO~4~~ T& Pif 3 .sw.czl~lple ID: . .bn.scoujj Y Test pi! 3 
SanrpJc Type: Srhwfucr Soil SL’L’P sanrple rvpe: .suh.wrjoce Soil EL0 smple Ijpe: Subsqface Soil TROC 

.%mpk .!Me: OU3WJYYY Smple Dale: OW3Q:IYYY .%mple Date: O&i3OilYYY 

Analysis &he ReSUlf Unit ficeedance Andpis Akrme RtWll! ReSUJl Unit tkeedance L’niI Exceedonce Ana/@ .Vame 

1 .l ,I-Trichlorcethane IOOJ U UG/KG 1.1.1 -Trti!cmathane 620 U %/KG l.l.l-Trichloroethan 1000 U UGlKG 

1.1.2.2-Tetrachlomathane IWO U UGlKG 1 .1.2.2-Tetrachlomethane 620 U UG/KG 1.1.2.2-Tetrachlwoethane 1WO U UGIKG 

1 .1.2-Trtchloroahane 1090 U UGiKG l ,l .P-Trichlomathane 620 U UG!KG 1 .1,2-Trichtomethane loo0 U UG/KG 

l.l-Dichlorcethane 1090 U UGlKG 1 1 -0ichloroathane 620 U UGlKG 1 .I-Dichlorcethane IWO U UG/KG 

1, I-Dichkwxthane 1000 U UGlKG 1 .l-Dichlorcethene 620 U UGiKG 1 .I-Dichlomathane loo0 U UG/UG 

1.2-Dichkrcethane 1ODOUUGiKG 1 .P-D~chlwoathane 620 U UG/KG 1.2-Dichlorocthane loo0 U UG!KG 

1.2-Dichtorqxopane 1ODOUUGlKG 1 ,P-Dichloropropane 620 U UG/KG 1.2-Dichlompmpane loo0 U UGlKG 

2-Butanone 1900 UUGlKG 2-BUta”O”a 1200 UUGiKG 2-Butanona 2000 U UG/KG 

2-Haxancne 19COUUGJKG 2-Hexanona 1200 U UG/KG 2-Hexanone 2wO U UGIKG 

4-Methyl-2-Pantanone 19COUUGlKG 4-Methyl-2-Pe”tam”a 12W U UGiKG 4-Methyl-2-Pentanone 2OCO U UGlKG 

Acelone 1900 U W/KG Acetone 12W U UWKG Acetone 2000 U UG/KG 

Benzene 43w UWKG Ba”Ze”a 620 U UG/KG Benzene loo0 U W/KG 

Bromodichlorcmethane 1000 U &/KG Bromodiilorwnethane 620 U UGlKG Bmmcdichloromethane loo0 U UGlKG 

Bromofon loo0 U W/KG Bromofon 620 U UG/KG BW”ofo”ll 1000 U UG/KG 

Bmmonwthane 1900 U UGiKG Bromomethane 12OQ U UGlKG Bromomethane 2WO U W/KG 

Carbon Disufide 1000 U UG/KG Carbon Disulfide 620 U UG/KG Carbon Disuhide 1000 U UG.‘KG 

Cattmn Tetrxhlotie IWO U tJG/KG Carbon Tetrxhloride 620 U UGiKG Carbon Tetmchloride lOOOUUG/KG 

Chlorobanzane lDOOUUG/KG Chkrobanzene 620 U UGn(G Chlwoberuene 1ODO U UG/KG 

Chlorcethane 1900 UUGJKG ChIcmethane 1200 U UWKG Chloroethane 2&I U ‘UG/KG 

Chloroform lOC0UUGlKG Chloroform 620 U UG/KG Chloroform loMIUUG/KG 

Chtommethana 19COtJLWKG Chlcfomethane 1200 U UG/KG Chloromethane 2oM) U %/KG 

Cc1.2-Diiloroethene 1OCOUUwKG Cis-1 .2-Dichlwoethene 620 U UG/KG Cis-1.2-Dichlomathene 
-.-l 

loo0 U UGlKG 

us-1.3-Dichlompropene lDooUUG/KG cis-1 ,SDichlcrop~e 620 U UG/KG cis-1.3-Dichloropropene 1000 U UG/KG 

Ethylbenzene lOOOUUG.‘KG Ethylbenzene 620 U UWKG Ethylbenzene 1000 U UG/KG 

m-Xylenes (Total) 790 J UGlKG m-Xylems (Total) 620 U UG/KG m-Xylenes (Total) lw0 U UG/KG 

Methylena Chloride 940 JBUGlKG Methylene Chloride 62OUUG&. Methylena Chloride 1000 U UGlKG 

Styrene 1000 U &/KG styrene 620 U UGlKG .StpAne 1000 U UWKG 

Tetrachlorcett#ne lWOUUG/KG Tetrachlometha”e 620 U UGlKG Tetrachloroathane loo0 U UG/KG 

Toluene 97ooa UWKG Toluena 620 U UGiKG TOlUa”e loo0 U N/KG 

Tram-1 .2-Dichkxcethene loo0 U UGiKG Tram-1.2-DiilcwxtWne 620 U UWG Tans-I.2-Dichlorcethana loo0 U UGlKG 

Trans-1.3-Dichloropropene 1000 U UG/KG Trans-1.3-Dichloropmpene 620 U UGlKG Tram-1.3-Dichlompmpene 1000 U UG/KG 

Vinyl Chlwide lBODUUG/KG Vinyl Chloride 1200 UUG/KG Vinyl Chloride 2OGO U S/KG 

,- . . . . . r.? - . . ./ _.“.A_, __ii 

Note : Exceedance criteria based on NJDEP Non-residential soil cleanup criteria. 
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Engineering Test Pit Sampling U - AnaMed for but not dew&d 

J - Compoud detected, value is estimated 
B - Analyte in blank as well as sample 

E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ -Compound not detacted, quantitation limit is estimat D - Identifed at SCondaw diksticn factor 
r’~i-‘“:msr&~;“.. ._ ,.. -----*.A>. ..^ar..“l.dY~~~~~.Ir”~~’ 2, ‘*Y:r: ^ ~“-x~~ ,, ,;“rli..~:‘?‘TIXiCi;~~~~~~~.‘~~lliC;~~~~.~. ,.“.c-.~.;--:‘.;;.~;,-,.~~.~,~..~:-i is ?,3. ,..T -2 “< z.,v ‘^>; __.... ..+:yy:y: &k:” ‘.1..I. %-~::‘. I:D---. .z:,,J.., . lp;,.-a~m-.-I <,.-:,.;, 

- . .-.- . . 

j swscllllpI~ ID: 

. _ __.__... . ..__.._..___” ..__ _ . .._.. . ._ _ ___ .._ 

MISS-OOS61’ TestPit SWsmpIt? ID: MIS0057 TestFit / swsmf/p/e ID: .w.ss-0056~ T&Pit3 

j &E-& Srhsrr~ace Soil TRVP sampre Type: Subsurface Soil TRLO sinnple Ijpe: Sub.w$ace Soil REOY 
08/30/1999 sample Date: 0x/30/1999 sanrplc Lkm: oc/No/1999 

: Analysis Name Result Resrrlr Result Unit Erceedance _ _. . __ _ Vnit Exceedonce At@& Nmte _...._. _ . .._ _ ..___ _. _ - Unit Exceedance Ana&sis Xvne ..- _....__ -- .______.__.. _..._.. ._.. - __..._._. ..-.. 
1.1 .~-~richlor~-3rnane 1300 U UGIKG l,l,l-Tt-i&loroethane 55OUUGIKG 1 .l .I -Ttiloroathane 1203UUCXG 

1.1.2.2~Tetmchloroatharoethane 1300 U UG/KG 1.1.2,2-Ta&achkxoathaws 550 U UG!KG 1 ,1,2.2-Tetrachlcmathane 1200 U UGIKG 
.._. . . . . -- . . . . . - _.. - . . . .._._ _.~. 

1.1.2-Trichloroatha 13W U UGIKG 1.1,2-Trici?~meth 55OUUGIKG 1 .l .P-Ttichlonxthane 1200 U UG’KG 
--_-------_-_- -._ _. - 
i.i-ixiloroernme 1300 U UGIKG l.l-Diilomemana 550 U UG/KG 1 .l-Dkhloroetharls 1200 U UG’KG 

___--- 
l,l-Dichlomathene 1300 U UGiKG 1 .l-Dichkroethe~e 550 U UG/KG l.l-Diilomethene 1200 U UGlKG 

. . . . . . . . .._..._ __.- . .._._._..__...__._._.... ._....__......... . . ..__^.. .._..........._._............. .__... ._.... ..__ ..__._... . .._ .___ _ 
1.2~Dichlcmethane 13W U UGIKG 1,2-Diilwcemane 550 U UG/KG 1.2-Dichlomethane 1200 U UG/KG 

1 .2-Dichlwopropane 1300 U UGIKG 1.2~Dikhloropmpane SSOUUGIKG 1.2-DicMoropmpana 1200 U UWG 

2-Butmme 2BWUlJGNG 2Sutancme IlWUUGlKG 2-Butancne 236QUUGrUG 
._. _............ _.... .._.. __....__.._....__. - -..- - ._ .._ .._....._..__._ -._. _.._ _- ̂  ._ ._.._... ..-. . . . . . . . ..^. .._ ..- ..-. .___. _... 
P-Hexanona 2WOUUG/KG 2-Hexmone llWUUGn<G 2-Hexanona 23WUUGIKG 

. . . ._--.. .- - ..-_----- .- _.__.__ ._ ..__..__. _ __. ___ _ -_ .._. -._ _-_ .~ .._ .- .__ ____ _-_-. _ _ . ._..... ._ .__.. 
4-Methyl-2-Pentanone 26ooUUG/KG 4+lemyl-2-Pentanone 1100 UUGrKG 4MethyC2-Pentanone 2303 U UQ’KG 

__--- ------ -_ __--_------.-_-._- .---_-_-------. __--_-.--__-- 
Aceto?w 2SWUUGlKG Acetom 1100 UUGlKG Acetone 2300 U UWKG 

Beraer!% 13WUUGlKG Benzene 550 U UGIKG Benzene 1200 U UWG 

Bromodichloromethane 1300 U UGIKG Bromodiilommethane 55OUUGIKG Bromodichkvomethane 12WUUGIKG 

BrOmofWm 1300 U UGIKG Brcmofcmn 550 U UG!KG Bmmofmm 12OJUUGIKG 

Bromomethane 

Carbon Disuiftde 

2600 U UGIKG 

1300 U UG’KG 

Bmmomethane 

Carbon Disultide 

1100 U&/KG Bmmcmethane 2300 U UGIKG 
. . _ ,............ .._ - ._. _ ..__. . _ -. 

3300 UGIKG Carbon Diiffide 1200 U lJG/KG 

Carbon Te!zachlwids 13W U UGlKG Carbon Tetrachkxide 550 U S/KG Carbon Tetrachlwide 1200 U UGiKG 

Chlwobanzene 1300 U UGJKG Chkrobafuene 550 U UGIKG Chlorobenzena 12W U UCYKG 
_. . . . . _ _ . - 

Chkmathane 2600 U UGIKG Chkroathane 1100 U UGIKG Chlorcethane 23GU U UG/KG 
. .._.. - . .._....___...__.__.................... ..__.. .______.._. .-.. . - - _ .^ _ ._ 

Chloroform 1300 U N/KG Chloroform 5!XIUUG/KG Chlorofon 1200 U UG!KG 

Chloromethane 25WUUG/KG Chkwmethane 1100 UUG/KG Chlommethane 23WUUG/KG 
.-. ..-. ___. ._._ .^_._.... . .._....___ - .._._......... .._ .._., _,.... .- ..- ..- --. .- .___ - 

Cis-1,2-0ichlofoethene 13WUlKYKG cii-l .P-Diilwoetlwce 550 U UGlKG Ciil.2-Dichloroethena 1200 U UGXG 
..-- -. . .- - -. - - .._.._ _... . ..-._- ..- ._ _ _ .._.. __ . . _ _.__ ._ _ . __ ._ .._ . _ ._ . _ .._. - . _ _ 

cis-1.3-Dichloroprcpaopene 1300 U UGlKG ci+1.5Diilompmpane 550 U UG/KG ds-l,3-Dii!w7pmpene 1200 U UG/KG 
_-----_- --_--.-- --- .-_-- --.___- ~--__ 

Ethylbenzene 1300 U UG.‘KG EmyIbenzene 55OUUGIKG Ethylbenzene 1200 U UGNG 
_ _._. . . . . .._ _ _ . . ._ ̂  .- - ..__ . .- - _._ .__._ _ . . ,. _ ._. ._ _ .._ 

m-Xylems (Total) 1330 U UGIKG m-Xyknes (Total) 55OUUGIKG m-Xylems (Total) 1200 U UGXG 
. _ . . ._ .._ .._.....^.. ..-..- . . . . - __...__,___._..____ - ___._._.._... ..__........... . .._..____ __._ -._. _ _ _...._...... -... 

Methykne Chloride 1300 U UG’KG Memykm Chloride 55OUUCXG Methykna Chlorids IXK) U UGIKG 

StyWh3 1300 U UGIKG Styrem 55OUUGiKG Stp?lle 12WUUGlKG 
- .._... __.. --- .._____. .._. . . . ..__ -.. - .__.... ._. - -.. ..-. 

Tetachloroethane 1300 U UG.‘KG Tetrachlomathene 550 U UG.‘KG Tatrachloroathene 1200 U LX/KG 
. ..__._ ._. _.. . . .._ . . . . . .~ 

Toluene 1300 U UOKG Toluene 55OUUG/KG Toluene 12W U UGlKG 
---- ---- -- ----.___ --__---..-_._-. __----- __--__-___ 

Trawl .2-Dichloroelhene 13ooUUGlKG Trans.-l .2-Dichlaoethwe 550 U UG/KG Tram-1.2~Diilaoehne 12UO U UGIKG 

Trans-1.3-Diiloropropepene 130 U UGIKG Tans-1.3-Dkhlo~opropene 550 U %/KG Trans-1.3-Dichlcmpe 12UO U UG/KG 
_. . . . .__ .._ .._ . ..-. ..- . ..- __...___.. ._,, _. . . .._ ,. . .._ ___ _ . ._-_ .._. _ .._ 

Vinyl Chloride 2%OUUGXG Viyl Chloride 11W U UGIKG Vmyl Chkxida 2300 U UGIKG 
._ _......__ - __......... -.-_---..- ..-. -.-- .-...-.---.. .~_.. ._. 

‘- 
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Table E-2: Soil Chemical Data - VOC Analvses Resutt Qualifier Codes 

Engineering Test Pit Sampling 
U -Analyzed for but mat deteQec 

J - Compound detected, value IS estimated 
8 _ Anatyle in blank as well as sample 
E - Exceeds calibmton curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not detected. quantiition limit is estimat D - ldentiifted at secondary diluation fadOr 
_.. ., =_ _ . . . . . ,, ~ : “’ . ,, . . : ., _.” ~ ._. __ ., . ;_ .,“4 

SW smlpl~~ II): MS-UU591/ TstPit3 SW .G2lnplr IV :wlss-00606 Tess Pit 3 .w’ .%mrple IV. .MS.S-0061 Y Test PiI 3 
smplc Type: S’uh.w$ce Soil REtiP smpk l.vpr: Suhvurjce Soil RELO smplr l)pe: Subsurface Soil REFP - 

.sumpi~ Dare: 0~!30!1999 sample vote: ow3o~i999 ~ .%mpic vaw: U8/30.~1999 

Analysis Name RerrtlC Unit Exceedonce Atra&~& &‘am RSUlC G’ttit F~ceedance An&s& ;Vame ReWlI Unit Exceedonce . . 
l.l,l-Tnchlorcethane IIW U UGiKG I,1 .l -Trichlomethane 920 U UGIKG I.1 ,l-Trichloroethane 1300 U N/KG 

1.1.2.2-Tetrachloroethane 1lWUUGiKG I, 1.2.2-Tetrachlomett~me 920 U UG/KG I, 1.2.2-Tetrac.Vorcethane 1300 U %/KG 

1.1.2-Trichkxoathane 1100 U UG/KG 1,1.2-Tr&lorcetha”e 920 U UGlKG 1.1.2-Ttichloroathane 1300 U UGIKG 

l.l-Dichloroethane llOOUUG/KG I, 1 -Dchlometha”e 920 U UG/KG 1,l -Dichlorc&ha”e 1300 U UG/KG 
-- 

1.1 -Dichlorc&hene 1100 U UG/KG 1.1 -Dichloroathene 920 U UGlKG 1 .I-Dichloroethene 1300 U UG/KG 

1.2-Diiloroetha”e IIW UUG/KG I.2-Dici%rwthane 920 U %/KG 1 .2-Dichlorcethane 1300 U UG/KG 

1.2-Dichlompropane 1100 U UGiKG 1.2~D~chloropropane 920 U UG/KG 1.2-Dichloropmpane 13W U ‘JGlKG 

2-Btianona 2100 U UG/KG 2-Butanone lBWUUG!KG 2-Btianone 2400 U UGlKG 

2-Hexanone 21W U UG/KG 2-Haxa”0”e lBM)UUG/KG 2-Hexanone 24OOUUG/KG 

4-Methyl-2-Pentanone 2100 U U&KG 4-Methyl-2-Pentanone IBW U UGlKG *-Methy!-Z-Pentarone 2400 U UG/KG 
- .-.. -- --.-_ .- - ---..-. - . 

Acetone 2100 U UGlKG Acetone 1800 U UGiKG Acetone 24W U UG/KG 

Benzene 1lW U&./KG Be”Za”a 920 U llG/KG Ba”Za”a 1300 U UG/KG 

Bromodichlommethana 1100 U UGiKG Bromodichloromethane 920 U UGNG Bromodichlommethane 13W U UG/KG 

Bmmoform 1lW U LlG/KG Bromoform 920 U UG/KG Bromofonn 1300 U UG/KG 

Bromcmethane 2100 U UG/KG Bromcmethane 18M) U UG/KG Bromomethaw 2400 U UOKG 

Carbon DisuKxte 1100 u UGIKG Carbon oisutflde 920 U UGlKG Carbon Dixllfide 1303 U UGlKG 
-. _--- - --. .~ .-.--..--.-..--.-- ..____ .- ..- _..__ -~- .___._. ..- .-.- _. 
Carbon Tetrachloride 1100 U UG’KG Carbon Tetrachkwide 920 U UG/KG Carbon Tetrachloride 1300 U UG/KG 

Chlombenzene 1100 U UG/KG Chloroba”za”e 920 U UG/KG Chlorobarzene 1300 U UWKG 

Chloroethane 2100 UUGiKG Chloroathane 18W U UG!KG Chicmethane 2400 U %/KG 

Chlorofwm 1lW U UG/KG Chloroform 920 U UG/KG Chlorofom 13CO U UGlKG 

Chlorometha”e 2100 U UG/KG Chloromethane 1800 U UGlKG Chloromethane 2400 U UGlKG 

Cis-1.2-Dlchloroathene I-1W U UG/KG 
-- 

Cis-I .2-Dici7lomathene 920 U UGlKG C!s-l.P-Dichlomathane 1300 U UG/KG 
. 

cis-1 .bDichloropropene 1100 U UG/KG ck-1 .bDichloropropene 920 U UGiKG us-l.bDichlwopropene 1300 U UG/KG 

Ethylbenzene 1lW U UGlKG Ethylbenzene 920 U &/KG Ethylbenzene 1300 U UGlKG 
~. 

m-Xylenes (Total) 1100 U UGiKG m-Xylenes (Total) 920 U UG/KG m-Xyknes (Total) 1300 U UGlKG 

Methylene Chloride 1100 U UG/KG Methylene Chloride 920 U UG/KG Methylene Chloride 1302 U UGIKG 

styrem? 1100 UUG/KG StpTW 920 U UUKG Styme 13M) U UG/KG 

Tetrachlcmathene 1100 U UWKG Tetrachlomethene 920 U UG/KG Tetrachloroathe”e 1303 U UG/KG 

Toluene 1100 U UG/KG Toluane 920 U UG/KG T0iwa 1300 U tJG/KG 
. --- _-._- . . . -~ 

Tans-1.2~Diiloroathe”a 1100 U UG/KG Trams-1.2-Dichlwcethene 920 U UG!KG Trans-l .P-Dichlorcethane 1300 U UG/KG 

Tans-1.3-Dichloropropane 1lW U UGiKG Tans-l L?-Dichlorqxopane 920 U IJCJKG Transl.3-Dichloropmpsne 1300 U &/KG 

Vinyl Chloride 2lCOUUGIKG Vinyl Chloride 1800 U UG/KG Vinyl Chloride 2400 U UG/KG 

“. ” _~j <* ,_,. < ,~ ., 
Note : Exceedance criteria based on NJDEP Non-residential soil cleanup criteria 
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Engineering Test Pit Sampling U -Analyzed for but not detected 

J - Compound detected. value is estimated 

6 - Analyte in blank as well as sample 

E - Exceeds calibration cww? range 

Maywood Interim Storage Site, Maywood NJ UJ -Compound not dateded. quantiition-limit is estimat D - ldentiied at secondary diluation factor 
1 .,)il_l:iiiXC71^.-1X1CN_j: i ‘:‘*“I ..> . * . I,j.“““l __ .^ . ,‘ “.. ir’;:<~~ .w>lmr>*,-l? .<.,I<“&-. ,I .‘:*w&y”. A,A “. ::. ,:“-‘%>:.b :v:~L: j’ - 
I 

_ _ __ __ __ _ _... ._ .--.- .__ _. . . . . ..__ 

SW SampIe ID: MSS-00-11’ Test Pit 4 swsamplr ID: T~fPit4 ,wLs.~oo-2~’ SW sample ID: .wxw0~3 v T&Pi14 
sample 7ypL’: .Suhu$ace Soil suov Sample Tvpe: subsw~ace soil SCWP 

/ .%mpie Date: 

j sample rjpe: .Sub.w#xe Soil SULO 
OLv3MPP9 Sample Date: ow31/1999 / .%mple Dare: 0&3l/iP99 

+lalysis Name Rt?SUl! Resrrlr _ ,.. Unix E\reedSnCe At&p$.$ Nan&g . . __ . .._ _ .._ - _. __..._. -_ __ ._ .__..... .^. Unif Exceedance / Analysis Nome R#?Sll Unit Exceedonce _ _. _ ._ .._ __ ._ _ _ _ .__ _ 
1 .l .l -Trichlmxthane 1200 U UGIKG l.l,l-Trichlomethan 870 U UGMG l,l.l-Trichroroethane 590 U UGlKG 

1 ,1,2.2-Tetrachlomethane 1200 U UGIKG 1.1.2.2-TebM~lorcMhane 870 U UGIKG 1.1,2,2-TetracMmethane 590 U UGIKG 

1.1.2-Trichlorcethane 1200 U UGIKG 1,1.2-Trich;amethana 870 U UG/KG 1 .l.Z-Trichlomethane 590 U UGlKG 
.~ ____ - _. -- _..___ --.-___ --- 
1 .l-Diiloroethane 1200 U UGMG 1,l -Dichlomathan~ 870 U UGiUG 1.1DiMcfoethana 590 U UGiKG 

l.l-Dichlorcethena 

1.2-Diilomthane 

1,2-Diilomprcpana 

1200 U UGIKG 

1200 U UGIKG 

1200 u UGIKG 

1 .l-DiciYorcethene 

1.2-Dichlcmethana 

1.2~Diilcmpro~na 

870 U UG!KG 

870 U UGIUG 

870 U UGIKG 

l.l-DichlCmSk-ane 

1,2-DichlwoeVlane 

1.2-Dichlwcpropane 

590 U UGMG 

590 U UG/KG 

590 U UGIKG 

2Butanona 2400 U tJG/KG 2-Butame 1700 U lJG.lKG 2-Buianone 1200 U UGMG 

2-Haxanona 2400 U UGIKG 2-Hexanone 1700 U UGIKG 2-Hexanme 1209 U UGIKG 
.-.. -. . -... . .._ .._--.............._..-_ . . .._-..... .___..__ .._..-.....___ . .._....___._ - .._..._ .._ __ -..- _._ -. ._. - _ ._. ..-. . . .._ -__ 

4-Methy!-2-Pentanone 2400 U UGIKG 4-Methyl-2-Pentamne 1700 U S/KG 4Memyt-2-Pentanona 1200 U UGIKG 
.----._____.-_-- .___ -. ___----_____ _------------- -- -_-__.--- 

Acetone 2400 U UGMG Acetone 1700 U UG/KG Acetone 1200 U UGIKG 

Benzene -JUG/KG Benzene 3600 UGIKG Benzene 590 U UGIKG 
. _. . . . .._.. _ ._. . ._ .-----.. _._-... _. _,._,. ., .._ -_. ._.. _ . _ -. _- . . . . . ._ _. 

Brcmodichloromethana 12W U UGiKG Bromodihkwmethane 870 U UGIKG Bromcdiil~methane 590 U UGIKG 

BmmOliXlll 12W U UGIKG BrWnOf0fm 870 U UGIKG Bmmoform 590 U UGIKG 

Bromomethane 2400 U UG/KG BfOmOmathatle 17W U UGMG 8romomethane 1200 U UG!KG 
. . ___. .__~ _.. .._._ 

Carbon Disutfii 1200 U UGIKG Carbon Diwltide 870 U UGIKG Carbon Diifide 590 U UGIKG 

CarbonTetrachMde lxx) U UGiKG Carl-m Tetrachkxide 870 U UGIKG Carbon Tetmchlorida 590 U UG/KG 

Chkxobanrene 1200 U UGlKG Chlombenzene 870 U UGIKG Chloroberuen% 590 U UG/KG 
_..-_ .._. . ..__... _. ._..._... _ .__......-_...______ -- . ..__.._...... ___._...... ._.. -... . . . . . . . . .._ 

Chkxoethane 2400 U UGIKG Chlomethane 17W U UGIKG Chlomethane 1200 U UGiKG 
_ ._ ._ _.. __-_-.. _..... ..__.. ..____............. - ____.._._ ._...._........ . ,._. .._ .._ . .._ ._._. ,. ._ 

Chloroform 1200 U UGlKG Chkxofwm 870 U UGiKG Chloroform 590 U UCXG 

Chlorcmethane 2400 U UGIKG Chlwcmethane 17W U S/KG Chlommethane 1203 U UGMG 
.-.-... .._ .._._... __.._.... -... ..__ .,_ ..__. .^_. __,.,_..__. _ ..______ ,..... . .._. ._ __ ._......_ _ . ..___ ~. ..___ 

Cis-1.2-DicfMxthene 12W U UGlKG Cis-1.2-Dichlomethan 870 U UGlKG Cis-1.2-Dichbmethene 590 U UGMG 

e-1 ,s-DichKxopropene 12WUUGlKG CiS-1.~DlllwopropeW 870 U UG’KG cis-1.3-DikwcQrqwne 590 U UGJKG 

Ethylbenzene 1200 U UGMG Ethyibanzem, 870 U UGlKG Ethylbenzene 590 U UG/KG 

m-Xylenes (Total) 12W U tJG!‘KG m-Xylenes (Total) 870 U X/KG m-Xylems (Total) 590 U UGiKG 

Methykne Chloride B4OJUGIKG Methylem, Chlori& 580J UGIKG Methylme Chloride 590 U tJG.fKG 

Styme 1200 U UGIKG 870 U UGiKG Styrene 5BOUUoKG 

Tetrachlomethene 12W U UGIKG TatradlorOethene 870 U UGIKG Tetrachlomethene 59OUUG/KG 

TOlUatX BXIJUGMG Toluene 7.500 UG!KG Toluene 59OUUGXG 

Trans-1,2-Diilacethene 1200 U UGIUG Trans-1,2-Dichlaoethene 870 U UGIKG Trawl .2-Diilwoathene 590 U UG/KG 

Trans-1.3-Dtiloropmpane 

Vinyl Chloride 

1200 U UWKG 

2400 U UG’KG 

Trans-1.3-Dichbmpc+ew 

vinyl Chloride 

870 U UGIKG 

1700 U UGIKG 

Tram-1 .kDii!oropmpane 

Vt-tyl Chloride 

590 U lJGn(G 

1200 U UGlKG 
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Table E-2: Soil Chemical Data - VOC Analyses 
Engineering Test Pit Sampling 
Maywood Interim Storage Site, Maywood NJ 

SW.52nnple ID. .wss-oo-.tJ’ TStPit4 SW .%71nplr ID: 
sanrplc Ijpc: Sdwu~ucr Soil TROY sanrple rjp:vpr: 

.%7??rple Dare: lw3l,~lly99 slmlple lmr: 

Analysis Name Result Unit Exceedonce Ana&sk JvOme 

l.l.l-Trichtoroathane 990 U UGIKG l.l,l -Trichlorc%thane 

_.. . ‘. .: : .- 

Resutt Qualifier Codes 

U - Anatyzad for but not deteded B - Amlyle in blank as well as sample 
J -Compound deteded, value is estimated E - Exceeds calibration curve range 

UJ - Compound not detected, quantitation limit is estimat D - ldantiied at secondary diluation faaor 
,, :_ 2. : _ : ;, _. .; 

.MSS-OO-~~ Test Pit 4 I SW Smplf? ID: !vn.s.s-oo-6P Test Pit 4 

.Sub.wrfiace Soil TRL’P ~ Son1ple rjpe: .Sub.n@ce Sod TRLO - 
08’31!‘1999 1 .%7mpk Dare: 0&‘3/N999 

Rest4 It tinit Exceedance ’ An+sB ,Yame Result LhIt Exceedance 

760 U UGIKG 1.1 .l-Trichtoroethane 700 U UGiKG 

1 .1.2.2-Tetrachlomethane 

1 .1.2-Trichtorcethane 

1 ,l-Dichloroethane 

l.l-Dchtorcethane 

1.2-Dichlorcethane 

1.2-Diehlompropane 

2-Butanone 

2-Hexanone 

4Methyl-2Pentanone 
~.___ 
Acetone 

Benzene 

Bromodichtoromethane 

B’OillOfO~ 

Bromomethane 

Carbon Dtsulfde 

Carbon Tetrachltida 

SW U UGlKG 

990 U UGIKG 

990 LI UGiKG 

S9OUUGMG 

59OtJUGlKG 

SSOUUGn<G 

1900 U W/KG 

1900 u UGJKG 

1900 U UGIKG 

1900UUGIKG 

WJUUGiKG 

990UUGJKG 

S9OULIGMG 

1900 U UGlKG 

993 U UG’KG 

990 U UGNG 

1.1,2.2-Tetrachtomethane 

1 ,l .2-Trichloroelhane 

1,l -DichloroetMne 

1 .l -Dchlomethene 

1.2-Diciloroethane 

1,2-Dichkxopropane 

2-Butanone 

2-Hexanone 

4-MethyCP-Pentanone 

Acetone 

Benzene 

Bromod~chloromethane 

Bromofonn 

Bromomeihane 

Carbon DiwKide 

Carbon Tetrachloride 

760 U UGIKG 

760 U UGiKG 

760 U UG!KG 

760 U %/KG 

760 U UGn(G 

760 U UGIKG 

lSOOUUGn<G 

1500 U UGlKG 
._ 

l%OUUG/KG 

16OOUUGiKG 

760 U UG!KG 
.~ 

760 U UGMG 

760 U W/KG 

1533UUGIKG 

760 U UGIKG 

760 U UGlKG 

1 .1.2.2-Tetrachlomathane 700 U LIGIKG 

1.1 .P-Triiloroethane 7C0 LI UGlKG 

1 .l-Dchloroethane 700 U UG/KG 

l.l-Dichkxoethane 700 U UGIKG 

1.2-Dichlwoethana 700 U %/KG 

1.2-Dichloropropane 700 U UGlKG 

2-Butanone 1400 U UGiKG 

2-Hexancce 1400 U W/KG 

4-Methyt-2-Pantanone 14KJ U UG/KG 
.---- .- - - _~~ _.~... ___.. . _~ ~~ 

Acetone 1400 U UG/KG 

Benzene 730 W/KG 

Bromcdichloromethana 700 U UGlKG 

Bromofonn 700 U UGIKG 

Bromomethana 1400 U %/KG 

Cartxm Disu& 700 U UGlKG 

Carbon TetracJVoride 700 U UGIKG 

Chlcmbanzene 

Chloroethane 

Chlomform 

990 U UOKG 

1900 U UG/KG 

99OlJUGiKG 

Chlorobenzene 

Chloroelhane 

Chloroform 

760 U UGlKG 

1sM) U UGlKG 

760 U UGIKG 

Chtorobenzene 

Chloroethane 

Chloroform 

7W U tJG!KG 

1400 U tJG/KG 

700 U UGMG 

Chloromethane 

Cis-1.2-Dichtorcethena 

cis-1.3-Dchlompropene 

Ethylbenzene 

m-Xylenes (Total) 

Methyiane Chloride 

Sty’WlS 

Tetrachkxoett?ene 

Toluene 

Trans-1.2-Dichlwoethene 

Trans-1.3-Diiloropmpene 

Vinyl Chloride 

1900 U UGlKG 

99OUtJGIKG 

990 U US/KG 

990 U UGiKG 

S9OUUG/KG 

670 J W/KG 

WUUGiKG 

990 U UWKG 

9WUUG/KG 

9% U UG/KG 

990 U UGlKG 

1900 U UWKG 

Chkxomethane 

Cis-1 .2-Dichtoroethene 

h-1 &Didkxopropene 

Ethylbenzene 

m-Xylenes (Total) 

Methylene Chloride 

Styrene 

Tetrachlorwthane 
.~ 

Toluene 

Trans-1,2-Dtilorcethene 

Tans-l 3Dichloropropene 

Vinyl Chloride 

1sM) U N/KG Chloromethane 

760 U &KG Cis-1.2-DicNoroethane 

760 U UGMG cis-1 .S-Dichbropropene 
_.-~ _--...--... ---..-.- 

760 U UGiKG Ethylbenzene 

760 U UGJKG m-Xytenes (Total) 

MMJUGIKG Methylem? Chloride 

760 U UG/KG Styrene 

7W U UGlKG Tatrachlcmethene 

760 U UG/KG Toluane 

7W U UG/KG Trans-1.2-Dichlorcethene 

760 U UGiKG Trawl .3Dichtoropropane 

1500 U UGiKG Vinyl Chloride 

14W U UGIKG 
- 

7W U UG/KG 

7W U %/KG 

700 U UGIKG 

700 U UGIKG 

580 J UGlKG 

700 U UG/KG 

700 U UG/KG 

800 UGiKG 

700 U UGfKG 

700 U UGlKG 

1400 U UG/KG 

I ~ _ -... _, ._,,. . . . . ,s ..% ,,., ,. ., - ,- _,. 

iVote : Exceedance criteria based on NJDEP Non-residentiaf soil cleanup criteria 
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Engineering Test Pit Sampling U -Analyzed for but not deteded 

J - Compound deteded. value is es(imated 
6 - Anatyle In blank as well as sample 
E - Exceeds calibration carve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not detected. quantitation limit is estimat D - Identifed at secMldarY dilation factor 
xv 4:czs?‘~2; Y’~wz~x~mwM-?(5n -;i;:~~[“,~~~~~~“:lxl~g., ,_ ,-.__. Ix ,~ j,, ^V ----- --Y” “--?n%Icmmmwm m?.sz ~%::;~~;~~~:-~i~,~~~ -3.2%: ^iih=-~~:~-l,l:.~~~~.~~ .r ::\y . ..ly-y%-.r:;T. r;r;--ZT >:> 3. m,i-. :-- .>.: -l<:~Y_.;>; .L.) i,7:: .> Y 

_._._........____ - _^.... - ._._..... . - . ._ .._ __. 

TSIPi!4 Tear Pit 4 T&Pit4 SW san1pic ID: Mss-oo~~J’ s w saJnple ID: Mls.s-oo’;8~ ! .slr’san/pk? ID: .v7ss-oo-9Y 
Sample Type: subsll~ace Soil REOI’ Sample ~vpe: Subsurface Soil REUP / smple Type: Subm~ace Soil REGP 
Sample Daw: 08!31/1999 Sample Date: 0x/3/:1999 i .%mple Date: O&,3&/1999 

Analysti Name Rt?SUll ReSItiK ReSUlC Lhit Exceedonce . . _ ._. .._ _. .._- hit ExceedonCe ,h&si.s Nome ..__ __ __.. _ . L’niI Exceedonce ’ An@si.~ 'vame . . . ._... _.__.__ -.. . . . . . _’ . ..t.. _ . . . _ .-.- _ 
l.l,l-Ttiloroethane loo0 U UGlKG l.l.l-Trichloroethane 1200 U UGlKG l.l.l-Trichbroethane 66OUUG!KG 

1 .1.2.2-Tetrachbroethane 1000 U UGiKG 1.1.2,2-Tetzachlorcethane 1200 U UG/KG 1.1.2,2-Tetrachkmethane 66OUUGMG 

1.1.2-Trichloroethane X00 U UGIKG 1,1.2-Tr&:bmethane 1200 U UG/KG 1,1.2-Trkhbroethane 65OUUGMG 
.._---__--___- -- -- .-_. ___ -___ ---__ 
1 .l-Dbhbrcethane 1oM) U UGfKG 1.1 -DkNomethane 1200 U N/KG 1.1 -Dichlomethane 650UUGJKG 

l,l-Dichbmethene 

1.2-Wbhloroethane 

lOinI U UGIKG l , l-Dibhlwoether.e 1200 U UG/KG 1 .I -Dichkxoethene 66OUUGNG 
_ _ _^ ____..._ _..-- - . - . ._ 

1WO U UGfKG 1 .a-Diikmethane 1200 U UGIKG 1.2~Diibrcethane 66OUUGIKG 

1.2~Diilompfopne 1000 U UGfKG 1 ,ZDidrloropropane 1200 U UGIKG 1.2-Dichkmprcpane 66OUUG.‘KG 

2-0tianone 1900 U UGiKG 2-Butanone 2300 U UGiKG 2-Butanone 1300 U UOKG 
. . --.... ..- . - ..___ .___.. ._.. . ..- . .- -..-._-..- -_-._- . .._ _._ __....._.__ .__......_ _ . _. -..- -.-.. 

2-Hexanone 1900 U UGfKG 2-Hexanone 2300 U UGiKG 2-Hexamne 1300 U UGlKG 

4-MethyC2Pentamne 1900 U UGIKG 4-htethyC2-Pentamne 2300 U UGIKG 4-h4ethyl-2-Pentanone 1300 U UG.!KG 
--.-- ---.-__-__-.__ 

Acetone 1990 U S/KG Acetone 2300 U UGIKG Acetone 13433 U UGIKG 

Bt?meni? IWO U UGlKG Benzene 1200 U UG!KG Benzene 6SOUUGIKG 
._ . ..-.-. ~. ~_ ..~ . _.... 

Eromodiiloromethane loo0 U UGMG Bromodbhlwanethane 12W U UWKG Bromcdichloromethane 66OUUGIKG 

Bromofonn loo0 U UG/KG Bromoform 1200 U UGIKG Bromofwm 66OUUG/KG 

Bmmomethane 1900 U UGIKG Bmmomethane 2300 U UGIKG Bmmomethane 1300 U UG!KG 
. .___. - _.... ..^..__ - . . ..- . . .._............. -..- _. ._ 

Carbon DisuKde IWO U UGlKG Carton DisuKti 1200 U UG/KG Carbon Disufide 66OUUGIKG 

Carbon Tetrachbride loo0 U UGIKG Carbon Tetrachlwide 1200 U UGfKG Carbon Tetrachlorfde 66OUUGfKG 

Chbmbenzene 1000 U UGfKG Chbrobenzene 1200 U UGrKG Chtofobenzene 650 U UGIKG 

Chlomethane 1900 U UGiKG Chlor&hane 2300 U UGrKG Chforoethaw 13W U UG/KG 

1003 U UGfKG Chkxofom? 12W U UGlKG 650 U UGiKG 

Chlwomethane 1900 U UGIKG Chloromethane 2300 U UGIKG Chlommethane lxx) U UG!KG 
- - - -. . -.. . . . - . .__. _ __.. _ . . . . . . ..__ _ __ . . . - . 

Cis-1.2-Diiloroethene loo0 U UGIKG Cis-1.2-Diilcfwthene 1200 U UGMG C&-1.2-Oiilwwthene 66’JUUGlKG 
. _ ̂  ._ - ._. ._......... -. .__ __..___ _..__ . . ..__.__.._.._._._____... .._ .,,.,.. ,, _ _ _._. _ ,_. .._ . ._. .__ 

cis-l.SDichloropmpen 1WOUUGiKG as-1.3-Diilwopmpem 1200 U UGIKG cis-1.3xliilcmfxc+ene 660UUGIKG 

Ethylbenzene 

m-Xylems (Total) 

1WO U UGIKG Emylberuene 1200 U UG’KG Ethylbern- 65oUUGlKG 
. . .__....._........_. . .._...,.. . ..___.._._______ . . .._... _... .._ ..- .._ 

loo0 U UWKG In-Xylenes (TOM) 12W U UGIKG m-Xylenes (Total) 66OUUGIKG 

Methylene Chbrkie 870 J UG/KG Methylerie Chloride 1100 J UGIKG Methylene Chloride 6005 UGJKG 

Styrene 1OW U UGMG Styrem 1200 U UGv’KG styrene 660 U UGlKG 
. .._ ._.. .._. - . -__. _.- . . ..____..___....._ .,.__.__._. ._._.__,____.. .~ .._. _~_ .-. - .- _ . .._ . . 

Tetrachbroethene 1oM) U &/KG Tetrachkuoethene 1200 U UGfKG Tetradrbroetie 65OUUGIKG 

Toluene loo0 U UG/KG Toluene 1200 U UGIKG Tobene 66OUUGIKG 
-_...--__.I____- -__-_----- --___ --__- ____ ~ .__. ---.-_- - --__- ---..--- -- --___ 
Trans.-1.2~Diilcmethene IWO U UGfKG Trans-1.2~Diifwcethene 1200 U UG/KG Trawl .2-Dichkxoethene 660 U UGlKG 

Tram-1.3Dilwopropene 1000 U UGIKG Trans-1,3-Dichbroprcpene 1200 U U&KG Tram-1,3-Dichbropropene 65OUUGMG 
^ _ . ^ . _ _. _ ., -.__-.. -.... _.... _ .- . . . . _.. 

Viyl Chloride 1900 U UGfKG vinyl Chloride 23W U UGIKG Vinyl Chloride 1300 U UG/KG 



,. __ ., “.__ 

Table E-2: Soil Chemical Data - Vk Analyses 
. . ..:_ .,.. .‘..A : 

Resufi Qualifier Codes 

Engineering Test Pit Sampling 
V -Analyzed for but “0, detected B - Analyte in blank as well as sample 
J - Compound detactad value 1s estimated E -Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood iVJ VJ - Compound not detected. quantitation limit is estimat 0 - ldentiiad a! sacordary diluation fador 
,,.- ., (, _;. : __ : i. -. __ - .!__^ .., . ,. , ” -^. .^ .,., _. ; _ _^ 

~ SW SanIplc ID: A47SS00.90 I’ TesrPitl SW .smpk III. Mss-OO9oc’ Test Pif 5 ~ srvslnllple III: Ms.w09/ v Tea PiI 5 
Smplc Type: .S7hu~ucr Soil RELiP Sanrplr ~vpc: Subsurfmr Soil OVER sanple 7jpe: Sub.w@ce Soil UPER J 

Sanrple Lkw: 08!31!1999 sbmple Date; Ox/I -/‘I 999 .%mltplc Dare: O&‘I :/I 999 

.4naIy5iv Nlme Rt3W-t L’nir Exceedonce ri&pk .hirme Resrtll L’nil Ewe63iance Andy~& ,va!pme Rt3UlK UniI Exceedonce 

1 .l.l-Trichloroathane 970 V UGIKG 1.1.1 -Trichlwwthane 660 U UWKG 1 1 , 1 -Trichlorcethane 14W U UGlKG 

1,1.2.2-Tetrachloroethane 970 U UGIKG 1.1.2.2-Tetrachlomethane SW U UG/KG 1.1,2.2-Tetradloroathane 14W U %/KG 

1,1.2-Trichlomathane 970 U &/KG 1,1.2-Trici?lorcethane 560 V UG/KG 1 .l .2-Trichloroethane 1400 IJ UGlKG 

l.l-Dichlwoathane 970 U UGiKG 1 .l -DchlorwLha”e 660 V UGiKG l.l-Dichloroathana 1400 lI IJGKG 

l,l-Dichlomethane 970 U VGiXG 1, I-Dichlorcethene 660 U UGMG l.l-Dchloroethena 14WUUG/KG 

1 .2-Dichlorcethane 970 U UGIKG 1.2-Dichlorcethane ‘S’JUUGIKG 1.2-Dichlorcethane 1400 U UG/KG 

1.2-Dchloropropane 970 U UGMG 1.2-Dchloropropane 66OUtJGIKG 1.2Dichloropropane 1400 U UGMG 

2-Btianona 1900 U UGIKG 2-BUta”o”a 1300 U UUKG P-Butanone 2800 U UGlKG 

2-Hexanone 1900 U &/KG 2Hexanone 13CO U VGlKG P-Hexanone 2800 V UGlKG 

4-Methyl-Z-Pentanone 1900 U UUKG Methyl-2-Pentanone 1300 U UGlKG 4-Methyl-2-Pentanone 28W U U&G 

Acetone 1SOO U %/KG Acetone 13GOUUGIKG Acetone 2800 U UG/KG 

Benzene 640 J UGlKG Benzene 66oUUwKG Benzene 1400 U UG/KG 

Bmmodichlorwnethane 970 U tJG!KG Bromcdichloromethane 660 U UG/KG Bromodichlommethane 1400 V UGiKG 

Bromofom, 970 V UG/KG Bromoform 660 U UGiKG Brwnoform 1400 U UGNG 

Bromomethane 19WUUGIKG Bromomethane 1300 U UGlKG Bromomethane 2800 U UGIKG 
-. 

Carbon Disulf#de 970 U UGIKG Carbon Disulfida 660 U UGIKG Carbon Dlsulfide 1400 U UGIKG 

Carbon Tetrachloride 970 U VGIKG Carbon Tetrachloride BBOUUG/KG Carbon Tetrachloride 1403 U UG/KG 

Chlombawena 970 U UGIKG Chlorobanzane 66oUUGIKG Chlorobenzene 1400 U &/KG 

Chlomathane 1900 U tJG/KG Chlomethane 13M)tJUwKG Chloroethane 2800 U N/KG 

Chloroform 970 U UGrKG Chlomfwm 660UUGIKG Chloroform 1400 U UGiKG 

Chloromethaw 1900 V UGMG Chbromema”e 1300 U N/KG Chloromethane 28M1 U UG/KG 

970 u u&G 
v 

Ciil.2-Dichlorcethene Cis-l.P-Dichloroethene 66OtJUGIKG Cis-1.2-Ditiloroethane 1400 U VGNG 

CIS-1 .bDichloropropene 970 U &/KG ds-1.3-Dichloropropene 660UUGIKG as-l .3-Dichlompmpane 1400 U &/KG 
- -. -.-___ -_-- -.-. ..__.. . ..__ 

Ethylbenzane 970 U UG/KG Ethylbenzene 6M)UUGMG Ethylbenzene 1400 U UGMG 

m-Xylenes (Total) 970 U UGIKG m-Xyknes (Total) 660UUGIKG m-Xylenas (Total) 1400 U %/KG 

Methylme Chlonde 2400 UG%G Methylene Chloride 440. J UGiKG Methylem Chlotida 1400 U UG/KG 

Styrene 970 U tJG.!KG styrene 660 U UWKG StyWE 14W U N/KG 

970 i iJGJwi Tetmchlomethene Tetrachloroathane SOUUWKG Tebxhioroathene 14WUUoKG 

970 U U&G 
. 

Toluene TOlW”e 660 U UOKG Tolwne 1400 U UGlKG 
.._.. -..- ..- ..___._. __._.~... 

Trans-1.2-Dichlomethane 970 U UGIKG Trans-1.2-Dichlwcethene 660 U UGlKG Trans-1.2-Dichloroethene 1400 U UGlKG 

Trans-l .bDichloropropene 970 U UGiKG Tans-l 3-Dichloropropane 6M)UUWKG Trans-1 &Dichloropropene 1400 U VGiKG 

Vinyl Chloride 1900 UUGIKG Vtnyl Chloride 1300UUGn<G Vrnyl Chloride 2800 U UGiKG 

. . .., .b, ,__ .,., i) _> i. _.. 5 ..%/ I ,.. , < ,.,)_. 

Note : Exceedartce criteria based on NJDEP Non-residential soil cleanup criteria. 
. . . ,. - . ,./ ,., . . _ _ 
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Engineering Test Pit Sampling 
U -Analyzed for but !wt deteded 

J -Compound detected, value is estimated 
B - Analyze in blank as well as sample 
E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not detected, quantitation limit is estimat Cl - Identified at SSZ7dav dibatbn factor 
i:-Yz?s- ‘&> *’ :“L. _... ̂, ., -‘--l.^>-:%~;C~ WE< ̂, ) * ?, , 1 -‘-’ ‘%b..~~r^.i..-r ,.. “‘s,‘_‘- ̂  -“,~~jrpJ?~~~~~,,~*~:*hl~~~~~~~,~~~~~~~~”.,~~”~. _j ,, ,-P-y--l- i.:‘,~*:‘aG.:LI. Lv~.: ; :_I .: I_ ,, ,. _^ .>; -“,q ; *:v.,y:y T->?Xzs .:-:_:z ,r ::~‘,....,,,.I ,_____ *‘y2> . . . . “< \ !.\Z . ,“>. 1 

..-. . ^ .^._. . . ._._ -.. . 

/ S~~tt~ple Type: 
SW simple ID: 

‘~~Z~f~*oi/ Tesl m ’ 
swsf7r/Iple ID: ,w.~s-0093 t Test Pit 5 ~ SW so,,,ple ID: ~ns.~-o152 Y TestPit I 

LWER Sample rvpe: Subw~ice Soil UPER sor,~ple Type: Sub.wr$ace Soil 0003 
i sample Lkur: OlYl~'l999 smple Dale: ox/I 71999 .%mpk lhe: 08l79/1999 

‘;+??~F??~,, .._ _. 

, . 

_ !.5Ytu ~?!~“‘“““!?!!YT $@&?%E~~- . !!Z!!! u .$!!$%+!!Y j 4+%+?~.. .“esu”.. L’“” !?:ee!anCe 

I . l,l.l-Trbhbrcethane 920 U UGlKG 

1,1.2.2-Tetrachbmethane 610 U UGIKG 1,1.2.2-Tetradkwoethane 2600 U UG/KG 1 .1.2.2-Tetmchbrcethane 920 U UG/KG 
-. . _ . _... _ -. .._._..._....._. .._. _ ._ . . .--. 

1.1,2-Trbhbmethane 610 U W/KG 1.1.2-Ttibmethane 26OOUUGlKG 1 .1.2-Trichbmethane 920 U UGIKG 
-- .---_- -_-__--.-__- ___.---_ --- ----__--.-.--.-.--.-- -._ 

l,l-Dichbmathane 610 U UGIKG l.l-Oichbmethane 26ooUUG!KG 1 .l-Diibmethane 920 U UGIKG 
---.- 

l.l-Oichbroethene 610 U UGIKG 1.lDichloroethene 2SW U UGIKG 1.1~Dichlorcethene 920 U UG!KG 
_ _. _ . . ._ . ._. _. ._. . . ..__... . _ .- . -_-. __....... ._ - 

1.2-Diibmethane 610 U UGlKG 1.2-Oichbmethaca 2600 U UGlKG 1.2-Dichlomethane 920 U UWKG 
-- 

l .2-Oii!wopropene 610 U UGIKG 1.2-Diilwopmpane 26C0 U UGIKG 1.2~Dichloropropane 920 U UGIKG 

P-Butancne 1200 U UGIKG 2-6utanone 31000 Uon<G 2-6utanone 16C0UUwKG 

2-Hexancne 1200 U N/KG 2-Hexanone SMMUUGiKG 2Hexanme 16@ U UGlKG 
..___ - .__.._._._.... - --.- .._._..... -.-- -.- - . . . . .._. - --- --.-- _._...... -.-- ---..-..- - - - -..-. .__ ., _ 
4-Methyt-2-Per&one 1200 U UGIKG QMethyl-2-Pent- 6OOOUUGiKG 4-MethyC2-Pentanone 18w U UGIKG 

Acetone 1200 U UG/KG A&one 6000 U N/KG AC&One 1600 U UGIKG 

Benzene 610 U UG’KG senzena 26OOUUGiUG Benzene 920 U UG/KG 

Bmmodiibmmethane 610 U S/KG 6romodllloromethane 2600 U UGIKG BromDdichlcmmethane 920 U UGrKG 

Bmmoform 610 U UWKG Bromoform 26OOUUGIKG BW7WfoKfl 920 U UG!KG 

6mmcfnethane 1200 U UG/KG Bmmomethane 6000 U UG/KG Brcmomethane 16@3UUG/KG 
__.__._. ..__ ..- .-. .-. ..__ ._... .._._...__.. _ _.__. .._ _.,.__.. _ _.. __._ ._ .--. _ .-. . .._ ._ _ _ 
Carbon Diulfde 610 U UGIKG Carbon Diumde 26WUUGIKG Carbon Disufide 920 U UWKG 

Car&n Tetrachbrbe 610 U UGIKG Carbon Tetrachbrida 2600 U UGIKG Carbon Tetrachloride 920 U UG!KG 

Chbmbenzene 

Chloroetlwne 

Chloroform 

610 U UGIKG Chbrotenzane 2600 U UGIKG Chbmbanzene 920 U UGIKG 
_ . _ 

1200 U UGIKG Chbmethane 5M)oUUGIKG Chlorcethane 16’XtUUGlKG 
. . . . - ..__ . . .._. .- -... ..-.-- . ..-. ..-.. - -. 

610 U UGIKG Chbmfonn 26M) U UGlKG Chloroform 920 U UGIKG 

Chbmmaihane 
. . - . ..- . 
Ciil ,l-Dbhlaoetine 

lxx) U UGIKG Chbmmethane 6OCNJUUGIKG Chbromethane 16OOUUGIKG 
. . . - _. ._ .._........ .._ ~. .._... 

610 U UQKG Cis-1.2-Dichlomethena 2600 U UGIKG C&.-1.2-Diilcroethene FZOUUGJKG 

cis-1.3-Dichlor 610 U UGJKG 26OOUUGIKG cis-1.3-Dichlwowopene 920 U UGlKG 

Ethylbenzene 610 U UG/KG Ethylbenzene 2600 U UGiKG Ethylbenzene 920 U UGIKG 

m-Xylanes (Total) 610 U UGIKG m-Xybnes (Total) 2M)oUUG/KG n-l-xylenes (T&l) 920 U UOKG 
^ . _. ._ ^ .._ _... ..___. ..__..__.._ .._._ ..__._.....,...,.__.._,,.,,____. ._ ._.... -.. . ..-... ___. _.. _. _ 

Methylene Chloride 610 U UG.‘KG Methylene Chlwide 26M)UUGlKG Methylene Chloride 920 U UGlKG 

styre”e 610 U W/KG styrem 2WOUUG.!KG StyreW 920 U UG/KG 

Tetmchbmathene 610 U UG/KG Tetrachloroettwte 2Mx) U %/KG Tetrachbroethene 920 U UGIKG 
. . . .- ._ _. _.. _...._ . ..___._._ _ _.._. . . . 

Tolcene 610 U UG/KG Toluena 26W U UWKG Toluene 920UUGlKG -- 
--_--_ -..--.---_----_- _-__--_I_ _-- -----_ --- -_-_ -_-------._-.----. 
Transl.2~Dichlcmatin 610 U UGIKG Trawl .2-Diilcwamene 2600 U UWKG Tram-1.2~Diikxoemene 92OUUGIKG 

Trans-1.2-Dichloropmperopene 610 U UGNG Tms-1.3-Diibroprqene 25OOUUG/KG Trans-1,5Dichbroprop%ce 920 U UGIKG 
. . . . . . .-. _ _ _.. ,. _,_ _ _. _. _ ., ._,,,,.,_....., ._ -. ..-. _ _ . 
Vinyl Chloride 1200 U UG/KG Vinyl Chloride 6CQO U UGIKG Vinyl Chbiide 1600 U UGiKG 

._ . . . _ . _.. .._ .._. .._ . . ..___...... ,..._. . - ._...... _. -_- _ ._^_.. .-.. 
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Tabie E-2: Soil Chemical Data - VOC Analyses Result Oualitier Codes 

Engineering Test Pit Sampling U -Analyzed for but not detected B -Anal@ I” blank as well as sample 

J - Compound detected, value is estimated E -Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not detected, quantttation limit is estimat 0 - Identiied at secondary diluation factor 
. _. . __ . . _ : ‘-‘- ” c -. “^“--.-, : 

SW s#nlpl<~ II). MS.S-UI5-l I’ TstPit.? SW .%mpk III: MS-U1361 Test Pit 3 SIP smJlp/e ID. MSS-UIjRY Test Pif 4 
smple Type: Srrh.m@ke Soil ocos smplr rvpe: Suhsugiice Soil OD03 swrple Iipe: .Subsu@ace Soil OEO2 
sanlple Dlxr: UKJ!l Y99 smple Dale: 08/3O:1999 .%mple Dare: 08~3I!I99Y 

; Analysis .Watne Result L’nit Excet-dance Art&y* ,vam Resnlt hit Exceedance Analysis ,Q,,,e Result Ihit Erceedance 

1.7.i-Ttichtor~.?ma”e 13M)UUGiKG 1.1 .I-Trichlorcemane 1600 U W/KG 1 1 , 1 -Trichloroeha”e 1200 U UGlKG 

1.1.2,2-Tetmchloroethane 13OOUUGJKG 1.1.2.2sTetmchlorcethane 1600 U UGJKG 1 .1.2.2-Tebadlbroema”e 1200 U UGlKG 

I, 1.2-Trichlorcema”e 1300 UUWKG 1,1.2-Tritiloroethane 1600 U UGlKG I, l.2-Trichlorcema”e 1200 U UGlKG 

1 ,l -0ichbroethane 1302 U UG/KG l ,l -Oichlwoemane 1600 U UGiKG l.l-Oichloroethane 1200 U UGIKG 
--- _-- 

l.l-Oichbrcethene 1300 U UGNG 1 1 -0ichlorcethene 1600 U UGiKG 1 ,l-Oichbroethene 1200 U UG/KG 

1 ,bOichlomethane 1300 U UG/KG 1%Oidlorcemane 16M)UtJGiKG 1.2-Oichloroemane 1200 U %/KG 

1 .2-Dichlompropane 13OOUUGiKG 1.2-Oichlompmpane 1600 U UG/KG 1.2-Oichlomprcpane 1200 U UGlKG 

Z-BUta”O”.S 25M) U S/KG 2-Butanone 3200 U UGlKG 2-Buta”o”e 2300 U W/KG 

2-Hexanone 25w U UG/KG Z-HeXa”o”e 3200 U UG/KG 2-Hexa”o”e 2300 U UGKG 

4-MernyM-Pentanone 2600 U UG/KG 4-Memyr-2-Pentamne 3200 U UGlKG 4MemyC2-Pentam”e 2300 U UGiKG 

Acetone 2500 U S/KG Acetone 3200 U UGiKG Acetone 2300 U UGiKG 

Benzene 1300 U UWKG Benzene 16COUUGiKG Be”Ze”e 1200 U UGJKG 

Bromodichbromemane 1300 U UGiKG Bromodichlommethane 1600 U UG/KG Bromodwzhloromethane 1203 U UGlKG 

Bromoform 13OOUUG/KG Bromofum 16COUUGNG Bromoform 1200 U UG/KG 

Bromomemane 2603 U UG!KG Bromomemane 3200 U UGJKG Bmmomemane 2300 U UG/KG 

Carbon OisuKKIe 1300 U UWKG Carbon Oisuhide 1600 U UWKG Carbon OtsuKde 1200 U UGlKG 

Carbon TetradWide 1300 UUGIKG Carbon Tetmchlwide 1600 U UGlKG Carbon Tetrachloride 1200 U UG/KG 
- 

Chlombencene 13COUUGlKG Chlorobenzene 1600 U UGIKG Chlorobenzene 1200 U UGIKG 

Chlomemane 2500 U UGiKG Chlomemane 3200 U UG/KG Chbrcethane 2300 U UG/KG 

Chlorofo”” 1300 U UGlKG Chlorofwm 1600 U UG/KG Chlorofon 1200 U UG/KG 

Chkromethane 2500 U UG/KG Chloromethane 3200 U UGIKG Chlwomemane 2300 U UG/KG 
d 

C&+1.2-Dichlorcethene 13OOUUGIUG Cis-l.2-0~0h~0r~mef7e lMx)UUG/KG Cis-1.2-Oichbrcethene 1200 U UG!KG 

us-1 .kOichbropropene l?.WUUG/KG cis-1.3-Dichbropropene 1600 U UGJKG cis-l.3-Dichbropmpene 1200 U UG/KG 

Ernylbenzene 1300 U UG/KG Ethylbenzene 1600 U UGIKG Ethylbenzene 1200 U UGlKG 

m-Xylems (Total) 1300 U&/KG m-Xylenes (Total) 1600 U UGlKG I”-xylenes (TOW) 1200 U UG/KG 

Methylem Chloride 13W U UGlKG Memylene Chloride 1600 U UGIKG Methylene Chloride 1200 U UG/KG 

Styre”tl 1300 !J UGlKG StyWW 16COUUGIKG Styrene 1200 U UG!KG 

Tetrachloroethene 13C’JUUGNG Tetrachbroemene 1600 U UGiKG Tetrachloroemene 1200 U UGIKG 

Tolwne 1300 U UGiKG Toluene 1600 U UG/KG Toluene 1200 U UG/KG 

Trawl .2-Dichkmemene 13OOUUGiKG Trans-1.2-Dichlaoethene 1603 U UG/KG Trans-l.P-Oichlwcethene 1200 U %/KG 

Trans.-l .3.Oichlompropeoe 1300 U UGJKG Tans-1.3-Oichbropropeoe 1600 U UOKG Trans-1.3-Oiiloropropene 1200 U UGlKG 

Vinyl Chloride 2500 U UGIKG Vinyl Chltie 3200 U &/KG Vinyl Chloride 2300 U UGlKG 

_ ,\,_“. ._. .,_. Jo ^ . . ,, _ ,,. ~ L. . . . . 
Note : Exceedunce criteria based on NJDEP Non-resideutial soil cleanup criteria 
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Engineering Test Pit Sampling u -Analyzed for but not deteded 

J - Compound detected, value is estimated 
B - Analyte in blank as well as sample 
E - Exceeds calibration curve range 

1 .l .I-TrkJhuethane 7OODO U UGlKG 

1.1.2.2-Tetradloroethathane 70X0 U UG/KG 

1 .1.2-Trkhloroethane 7OWO U UGMG 

l.l-Oichloroethane 7OWO U UGlKG 

l.l-Oichloroethene 7OCOO U UGiKG 

1,2-Dichbmethane 70000 U UolKG 

70000 U UGIKG 

2-Butanone 14OOOO U UGJKG 

2-Hexancne 14WOO U UG/KG 

4-hlethyL2-Pentanone 140000 U UGIKG 

Acetone 140000 U UGIKG 

Benzene SSOOOO UGlKG Yes 
-. 

Bromodkzhloromethana 7Mxx) U UGIKG 

BrOmofom, 7M)o U UGlKG 

Bmmomethene 14OCQO U &/KG 

Carbon OisulWe 7WOO U WJKG 
--_-.._. 

Carbon Tetrachloride 7WOO U UGlKG 

Chlorobewene 70030 U UGIKG 
. ..-.._-.... . . .._ - _.-.- . .._ - . . . .._.... -.- . .._._...._..__ 

Chlorcethane 14oooO U UGiKG 

Chloroform 7OWO U UGIKG 

Chloromemane 

Ciil,2-Oichlorcethene 

14CdXM U UGIKG 

7COOO U UGIKG 

ck-1.2-Dich~ne 7CWO U UGIKG 

Ethylbenzene 7Mx)O U UGNG 

m-Xylenes (Total) 7Mww) U UGIKG 

Methylme Chloride 7OOW U UGMG 

stylene 7oooO U UGMG 

Tetraehlorcethane 7000l U UGIKG 

TOlUetW 730%000 DUGlKG Yes 
------- ---___---_--__-__-_ 
Trans-1.2-Dichkxxthane 70000 U UGIKG 

Trawl ,3-Dichkropmpene 7OOW U UG4KG 

Vinyl Chloride 14OCUO U UGIKG 
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Table E-3: Soil Clzemical Data - Metals Analyses 
Engineering Test Pit Sampling 

u -Analyzed for but not d&c&d 

J - Compound detected. value 1s estimated 

B _ Anal@ in blank as well as sample 

E - Exceeds cAbration curve range 

Maywood Interim Storage Site, Maywood NJ UJ _ Compound not detected. quantitation limit is estimat 0 - Identified at Secondaw diluation factor 
:,j ._ ,.; ^ ,, ^ ) ^ ; .,.- ., -.-. . . /.._ ;.-:ri.., ,I : ! . .,. ; _ ,- . ,- ., .._ I”.;. , ; . ., ,.:..,~~, ^_ ., i. 

/ SW SunpIe ID: h4Jss-ool4o Tenpill SW Sa!llpk ID: htJ.S.s-001~0 Teslpirl SW sanlple Ill: h4Js.%00300 Test Pit I 
; smplc Type: .Sub.vrrfocr Soil sc’ov sanrplr jr:ypr: Suh.vurjace Sorl TROV 5hrple Ijpe: Sub.w&cc Soil REOV .l 
i Sanrplr Date: utlmY/ YY9 SaIllple Dole: 04/2O;lYYY sanrple Dare: U&?O~l YY9 

, Andysir Nmne RtSUlt Unit ExCe.?dance Arm&k jhme Resrrlr Unit Exceedance Anal& ,%kz:ame Result L’nit Fxceedance 

Antimony 1.29 MGtKG Antimony ,152 U MG/KG Antimony 1.32 B MGIKG 

Arsenic 11.3 MGMG Arsenc 2.10 MGtKG Arsenic 10.2 MGIKG 

Beryllium 0.251 i i&G- Beryllium .0238 U MGIKG’ Beryllium 1.08 MGIKG 

Cadmium 0.0554 B MGIK& Cadmium 0.0756 B MGIKG Cadmium 0.336 i MGtKG 

Chromium 330. MGIKG Chromium 218 MGIKG Chromium 320. MG/KG 
~. _.. ------. 

COpper 33.9 MGIKG copper 6.88 MGIKG Copper 117. MGIKG 

Lead 79.3 MGtKG Lead 10.8 MGJKG Lead 84.5 MGIKG 

M-v 0.435 MGIKG MWJ~ 1.28 MGIKG Met-c& 2.67 MGIKG 

Nickel 10.2 MGtKG Nckel .2.27 MGtKG Nidcei 45.8 MGtKG 

Selenium 
-___---.-..----.-.-.-- -:“63u!2G----.- ~~!rn-.-.--.- ~~~~~ ~~~~... 

466UMGIKG S&enium ,796 U M&G 

Silver .0732 U MGIKG .0737 U MGlKG Silver __- ,126 U MG/KG 

Thallium 1.47 MUKG maliturn 0.722 B MGIKG malltum 1.59 B MGIKG 

Zinc 101 MGIKG Zmc 16.8 MGKG Zinc 138 MG/KG 

! SWSmple ID: h4J.s.s-0015x TesrPifl SW Samplu ID: h4l.S.S00180 rest Pit I s w .smple in: lw.%w0210 Test Pi: J 

.%m1ple Type: Subsurjocc Soil SWP Sample Type: Strhsurjare Soil TRUP .sh1plr rvpr: Suhyfwe Soil REL’P 
i San1pk Dow: OW2Qi1999 So,,rplr Dole: tx”O// 9 99 .swlple Dare: OX~2Wl999 

~ Ano&s& lYame Rt%Ill Vni~ Exceedonce holysis hame RL?SUh lhif Exceedance Ano~ysis ,%me Re5UN Vnif Exceedance 

Antimony 0.416 B MGtUG Antamony 0.483 B MGIKG Anbmony .217 U MGIKG 

Arsenic 4.65 MGIKG ArsenlC 4.38 MGIKG Arsenic 35.4 MGIKG Ye.5 
.-...-.. -----~ ------- ~---..-. .- .---._- 

Beryllium 0.355 B MGIKG Beryllium 0.857 MGlKG Beryllium 1.33 MGIKG 

Cadmium 0298 U MWKG Cadmium 0.156 B MUKG Cadmium 0.285 B MGIKG 
.--.-. -- _~.. ..~ -----.-. 

Chromium 63.4 MGIUG Chromium 57.2 MGIKG Chromium 31.2 MGKG 

Copper 40.2 MGIKG Copper 46.1 MGIKG Copper 115 MGtKG 

Lead 49.8 MGtKG Leti ;2.7 MGlKG Lead 45.1 M&K& - 

MWCUry 124 MGtKG Mercury 9.01 MWKG Mercury 10.8 M&KG 

Nickel 9.75 MGtKG Nickel 12.6 MWKG Nickel 38.6 MGtKG 

Selenium .494 U M&KG Selentum .573 U MWKG Selenium ,664 U MGiKG 

Silver .0781 U MGIKG Silver .09C6 U MGlKG Silver 105 U MGiKG 

Thallium 0.556 B M&KG rnalllum 0.645 B.MG/KG Thallium 0.666 B M&G 

Zinc 794 M&G Zinc 66.4 MGlKG 
Zinc .. 

124. MGtKG 

SWSawIplr ID: 
su,nple Type: 

smple nate: 

~ Analysis Xame 

Antimony 

Arsenic 

hlJSs-ilO T&Pit1 SW Sun1plc ID: 

Subsutface Soil S.uLO San~ple Type: 

OcI.?O/I YY9 .Sanrpk Dlwr: 

RtCWlt (inil Erceedance AnaJys& .V- 

,164 U MGIUG Antimony 

1.41 MWKG AnetTC 

Iw.%00190 TCSfPitl SW Sanrpk ID: 

Subsurface Soil TRLO scmlplr~ J:vpc: 

O;u’?O/I999 .%mple Ihe: 

Result Unit Ekceedance .haiysis Name 

16 U MGIKG Antimony 

2.29 MGtKG Arsenic 

A4l.x~00220 TerlPitl 

Strhsurfacr Soil RELO 
OW2W19Y9 

RC?St& l+ Exceedonce 

,161 U MG/KG 

3.40 MGKG 

Beryllium 0.215 B MWG Beryllium 0.331 B MGIKG Beryllium 0.251 B MGlKG 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

silver 

Thallium 

Zinc 

.0303 U MGIKG 

10.3 M&G 

5.43 MG’KG 

0.68 MGIKG 

0.326 MGIKG 

6.82 MGlKG 

SO2 U MG/KG 

.0794 ti MGKG 

0.746 B MGlKG 

21.2 MGKG 

Cadmium 

Chromium 

Copper 

Lead 

Mew 

Nickel 

Selemum 

Silver 

mahum 

Zwlc 

.0296 U MGiKG 

6.38 MGtUG 

6.65 MGKG 

6.60 MGIKG 

1.03 MGtKG 

849 .MGWG 

,491 U MOKG 

.0776 U MWKG 

0.829 B MWKG 

36.5 MGKG 

Cadmium 

Chromium 

Copper 

Lead 

M-W 

Nickel 

Selenium 

Sliver 

Thallium 

Zinc 

.0298 U MUKG 

915 MGIKG 

4.51 MGIKG 

6.22 MGIKG 

.0387 U MGIKG 

6.89 MGlKG 

,495 U MG/KG 

.0782 U MGlKG 

104 B MGIKG 

19.2 MGtKG 
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Engineering Test Pit Sampling 
U -Analyzed for but 1101 detected 

J - Ccmpwnd detected, value is estimated 

B - Analyte in blank as well as sample 

E - Exceeds calibration curve range 

Arsenic 37.3 MWKG Yes Arsenic 2.44 MGKG Arsenic 1.39 MWKG 
- _ .._ _....... .._ ..-.. ._..._ -- .._________ -_-..-.-... _..-. .._. . . -. __-_ _ . ._ . . -. ..__._.._. ._...._...__. . . 

Beryllium 1.08 MWKG Beryllium 0.211 B MG/KG Beryllium 0.196 B MWKG 
- _.._. -- . ..- _... ._. .__ - __. ._.____ - _..._ . . . .._. . .._ . .._. - -. ..- .._.. _ ..-... .- 

Cadmium 0.209 B MWKG Cadmium 0.207 B MWKG Cadmium 
o,08248MG/KG _-_.. 

-.- 
Chromium 37.5 MWKG Chromium 15.6 MWKG Chromium 9.56 MWKG 

&ppW 
----_---- ---- ---- ____ -__ 

95.1 MWKG Copper 4.53 MWKG Copper 6.43 MWKG 

Lead 64.8 MWKG Lead 11.0 MGIKG Lead 3.56 MGKG 
_..__.. .- . . .._ ..- ._..... .- . .._.__. -_-- _______.__... . .._... . . ..-...- .-.. .-.............-.......-....... . 

Mercury 11.3 MGKG Mercury .0416 U MG/KG Merculy .OS81 U MWKG 
_ _ .__ _ ..___... -. ._...... _ . . ..__._ . . . - . . -... -- _._._....__..._._.._. - __._.___.___-..-..... ..- .-..-.... ..-.-. 

Nikkd 21.8 MWKG Nickel 8.35 MGKG Niiel 5.17 MWKG 
_.._._.....__......_.._. _.___.__ - ..__........_._____....._ - _.....__....__.. 
Selenium 655 U MGIUG selenilml Z-31 U MWKG Selenium ,487 U MQKG 

-_ -_- ------^-- --_ __-- 
Silver .104 U MGlKG Silver .W39 U MG/KG Silver ,077 U MGIUG 

Thallium 0.855 B MG/KG Thallium 0.901 B MG!KG Thallium 0.780 B MWKG 

Zinc 119. MWKG Zinc 67.0 MWKG Zinc 26.1 MGKG 

Shmple Date 

/ Ana@&Name 

Antimony 

Arsenic 
---- 
Beryllium 

Cadmium 

MlSO330 TesfPit2 SW Sampk ID: 
Subsut$acc Soil suov Sample Type: 

08/2S/l999 Sample D&e: 

RerrrI Unit Exceedance An0tysi.s Name 

1.36 MWKG Antimony 
.- ..__ ______......_. - ____ .._____.._...__. -_ 

11.6 MWKG Arsenic 
--- -_ 

0.411 B MWKG Be~liilfll 

0.183 B MWKG Cadmium 

MCS-00360 Test Pit 2 SW &mtpIe ID: hI?LssOU39U TestPit 

SrhwJace Soil TROY ~ SomplC? 7$Jpe: Subsu$ace Soil REOV 

08/25!1999 sample Dale: 08/25/I999 

ResrtlI Unit Exceedance Analysk Xa;ome ReSrti1 Unit Exeeedance 

0.949 B MWKG ‘AntilllO??y 0.389 B MWKG 
..-. -... 

11.9 MWKG Arsenic 12.2 MWKG 
_--.----_-- ----_- -__ ---~-_-- 

0.873 MWKG Beryllium 0.766 -___-- MGKG 

0.351 B MG/KG Cadmium 0.353 B MGiKG 

Chromium 446. MGKG Chromium 362. MWKG Chromium 124. MGtKG 

COpper 

Lead 

Mercury 

Nickel 

Selenium 

95.7 MWXG coppw 63.3 MWKG Copper 91.7 MGKG 
..--. _ _... _. - - _ ._--.. .--__- ___ --..----_--.- .._ . . .._. _.. . __ ___ ..- _ _ _ _ . . ._ _ _ 

60.3 MWKG Lead 82.1 MWKG Lead 54.2 MWKG 
,. __ _- - .._ _ _ ..____ -.- --- .._ ---. -. ^ . .._. _ ^ . _ _ _ . _ ._ 

0.733 MGKG MHCUry 0.413 MWKG M-V 0.392 MWKG 

10.8 MGKG Nickel 21.6 MGIKG Nidtc!l 30.8 MWKG 

487 U MWKG Selenium 0.500 U MGlKG seleniim ,597 U MGlKG 

Silver .0738 U MG/KG Silver .0791 U MGIKG Silver .0942 U MWKG 
__ _ . . . .._..._.___._ ~_ .___._ -_- . . .^_.. -. _.... ._....._.____._ - ..___.___ -. ..^ - ^ .---.- 

Thallium 1.28 MWKG Thallium 0.631 B MGIKG Thallium 1.12 B MGlKG 
__.._ ._. __........._..._-._._. ._.._ ._ -_- _....__.._....__.___.-.~-....-...-.............-...........-.... ..-.... ..--------- .---. -- -. -- .-- ..-.... ..---.....-.. 

zinc 74.0 MWKG zinc 87.2 MWKG zinc 82.5 MWUG 
. . .._ - ..__...__ -_--..-.--_-__-.-.- . . . . -. .-.- ___..... _ _ . __ . _ _ - - ..- . _ 

/ SW Siwtple ID: h47.s-00340 T&Pit2 SW SampIe ID: M7s.s-003 7x TestPS.2 I SW SampIe ID: .~flss-oo400 Tes1Pi2 
Sample 7j7x: .Sub.w$ace sbir SUUP scmpk? l&c: Sub.sw$ce &ii TRUP SumpIe 7jpc: Subsughce Soil REUP 

Sample Date: OR’2YI999 Sample Date: 08/25/1999 

: 

j Sample Dafe: W25/1999 

:...T!E&s~ Na= ReSUlt Linti hZemianCe Anal’ Xame ReSUl? Unit Exeeedance ’ .4&y& Name R&SUB Unti ficeedcmce _._..____.._. _ _ ._ _ _....._ _ _ ^ ._ .._. __. . _ __... _...... . ..-. _-.- _.___ - ____.______ -- -.... ..-..._ .-.....-. - -.~ - . .-. .._.__. -- .-... 
AnthOl?Y 0.907 B MWKG l%lthlOny 0.508 8 MGKG Antimony 0.295 B MGIKG 

Arsenic 11.2 MWKG Arsenic 24.3 MW?CG Yes Arsenii 13.8 MWKG 

Beryllium 1.80 MWUG Beryllium 0.184 B MGIUG Beryllium 0.932 MWKG 

Cadmium 0.310 B MWKG CMilTl 0.774 MWKG cadmii 0.329 B MWKG 

Chromium 243. MWKG Chromium 64.5 MGMG Chromium 24.4 MWKG 

Copper 115. MWKG WW 962. MWKG Yes Copper 240. MWKG 

Lead 130. MWKG Lead 197. MWUG Lead 98.0 MWKG 

MWCUQ, 0.464 MWKG M-V 1.24 MWUG M-w 2.36 MWKG 
_.^ . . .._... .-.. .- . ..__..._........._...... .._.....__ . ..__..._..._. . . . _ _ . .._._. -...-.. ..- 
Nickel 35.7 MWKG Nickel 24.9 MWKG Ni&el 18.3 MWUG 

_ _ . 
S&ium 

. . . ,,_ __....__._. ,...., ..__.. .-... _ _ . _. 
.538UMG/KG .-- - Selenium 

_ .-. 
,462 U MWKG Selenium 56 U MWKG 

. .._ __..._ ._.... ,,, ̂ ._ _ _ .__._ .._ ._ .__ _ _,_,^ ,._..,..... ._._._...,__ __....... .._._ ..__ ^ _ . .-.. _ _. .- ___ _ . . _ . ._-_ _ .-. --... _ -. ..- 
Silver .0729 U MGIKG Silver ,085 U MGlKG Silver .0886 U MGlKG 

.._.... ,.. ..- . .._ -. - .._ ____ ̂ _^ _.._ __ . . . _ _ . - 
Thallium 1.26 MWKG Thallium 0.865 B ~ilG!UG Thallium 0.601 B MG/KG 

zinc 68.9 MWKG Zinc 431. MWUG zinc 108. MWKG 



; _” : “.. _. “.’ _._:. ‘.’ 

Table E-3: Soil Chemical Data - Metals Analyses ” 
Engineering Test Pit Sampling 
Maywood Interim Storage Site, Maywood NJ 

.; --: . .._..._ 

SW .sanlplL~ ID: MS.%00410 TestPit SW .smplr ID: 
tinlpl~ 7)pc: StrhstrrfLlce Soil RELO smplr 7jpe: 
.szl1plt! Dale: 0@25//YY9 simple Dale: 

Anal.wis Ntme RGllC LFit Exceedonce ~t:alfsir ivome 

Antimony ,172 U MWKG hbmcny 

Arsenic 1.08 MGIKG Arsenic 

Beryllium O.i82 -B MGIKG Beryllium 

Cadmum 0.0779 B MGKG cadmium 
____-- .-- 

Chromium 8.59 MGIKG Chromium 

Copper 4.50 MGNG Copper 

Lead 3.76 MG/KG Lead 

O.&l8 MGMG MWCU~ MWCUQ. 

Ni& 4.87 i&‘KG Nickel 

SeleniA .iXX U t&/KG Selenium 
__- 

Sher .C832 U MGMG Silver 

Thallum 0.574 B MGIKG Thallium 

zmc 21.8 MG/KG Zinc 

U -Analyzed for but rot detected B - Analyle in blank as well as sample 
J -Compound detected value is estimated E - Exceeds calibration curve range 

UJ - Compound not detected, quantiiation limit is estimat D - Identified at secondary diluation fador 
:: .-y ,..,, . .._ \ . : .,: /. ,~ :,._^ ,j _, 

MKS-0053X Test Pit 3 SW smple ID: MISS-00560 Test Pit 3 

Subqface Soil SC’L’P sump/e 7ipe: Subs-u&x Soil TRUP 
OW3I/IYYY sample lhe: 08/3//l YYY 

Resalt L’nil Exceedance Analysis ,vame Result Unit Exeeedance 

0.288 B MG/KG Antimony 2.34 MGIKG 

46.0 MGIKG Yes Prsmc 909 MGIKG Yes 

0.621 MGIKG Beryllium 0.958 ilGlKG 

0 126 B MGIKG’ Cadmum 0.210 B MGiKG 

113 MGIKG Chromium 862. MGiKG 

125. MGIKG Copper 255. MWUG 

80.7 MGIKG Lead 124. MGIKG 

0.477 MGKG M&J&- 1.47 M&G 

17.6 MGIKG Nickel 26.9 MG/KG 

2.75 U MG/KG Sekniu~ 3.11 U titi& 
__--- 

,434 U MGIKG Silver 492 U MG/KG 

12ZBMGiKG mallurn 1.73 MGIKG 

60.7 MG/KG Zinc 119 MGIKG 

SW .Samjdc ID: Ml.%00430 Tcs-l Pif 2 SW Sbm,p/r ID; Afl.S.Y-00540 
Shple Type: Suhmrface Soil .Smple Type: 

TC.%Pit3 ~ SW .sanlple ID: hil.S.S-005-U Test Pir 3 

REL’P Suh.w$acr Soil SULO .timple +pr: Subsugiice Soil TRLO 
Sample Dow: OEji1999 Salnple Datr: OX!3I/1YYY ~ Satnple Date: nN/3/!f1999 

And.wis Name RPsull Lid Erceedance ,dna&s& ,vaamp Resalt Unit Exceedonce Analys& >vam Result (Init Exceedonce 

A”tU-#V3”y 0.539 B MGIKG Anttmony ,168 U MGIKG Antimony ,162 U MG/KG 

Arsenic 19.2 M&G Arsenc 38-l Ll MGIKG ArseniC 0.576 6 MGIKG 
- -- ----_.. -.-..---.- 

Beryllium 1.01 MG/KG Beryllium 0.210 B MGiKG Beryllium 0.246 B MGJKG 

Cadmium 0.409 B MG/KG Cadrmum .031 U MGIKG Cadmium .03 U MG’KG 

Chromtum 207 MGIKG Chromium 6.33 MGKG Chromium 9.59 MWKG 

Copper 346. MGIKG Copper 4.36 MGIKG Copper 5.16 MGIKG 

Leti 123. MGIKG Lead 2.09 MGlKk Lead 3.66 MGIKG 

Mercury -325 ilGiG~~ M&Uly .0402 U MOKG MBrCZlly .&89 U MG/KG 

Nickel 19.2 MWKG Nickel 4.98 MGIKG Nickel 6.57 MGIKG 

Seknum S15 U MGXG Selenium ,514 U MGIKG Selenium ,497 U MWKG 

Silver .0614 U MGIKG Silver .0612 U MG/KG Stlver 0785 U MWKG 

Thallium 0.691 B MGIKG Thallum 0.435 B MGIKG .. Thall,urn 0.345 B MG/KG- 

Zinc 103 MGIKG Zl”C 17.4 MGIKG zinc 22.i M&G 

SW Smnple ID: MKS-00520 T&Pit3 SW Sumplc ID: 1ul.%005~0 Test Pif 3 ~ SW Samp~l~ II): MSS-005X0 T&Pit3 
Sumpk? 7:ipe: .Subsu@ce Sail suov sonrplc 7jpc: Subruflace Soil TROY Sampte 7:vpe: .Strhsu$ace Soil REOL 
Sample Date: ox:31~1Y99 .%cmplu Dare: 08~31/1999 .‘;onrpe Date: V8~31//9Y9 

Analysti .vame Result lini! Erceeaknce ,qnafysir :Vame RerUlt ResaN tinti .Ea-reedonce Unit Exceedance .4natysis .vattti 

Antimony 0.296 B MG/KG Antimony 0.442 B MGIKG Antimony 0.476 B MG.‘KG.- 

Arsenic 68.3 MGIKG Yes Arsenic 39.2 MGIKG Yes ArsenlC 554 MGJKG 

Beryllium 0.624 MGIKG Beryllium 0.642 MGtKG Beryllium 2.32 MGIKG YES-- 

- Cadmium ,036s U MGJUG Cadmium 0346 U MGlKG Cadmium 0583 U MGIKG 

Chromium - 71:1 MGKG Chromum 118 MGIKG Chromiu% 24.2 MGIKG 

Copper 43.5 MGlliG Copper 65.9 MGKG copper 66.4 M-&KG 
--- --~-. .-... -.~-- 
Lead 96.7 MGIKG Lead 97.0 MGKG Lead 17.2 MGIKG 

Mercury .0479 U MGlKG Mercury 0.166 MG/KG Mercury .0756 LI MGKG 

Nickel 10.6 M&KG Nickel 11.6 MGIKG Nickel 43.9 MGKG 

Selenium 2.02 MGIKG Selenium ,574 U MGJKG SeleniA 966UMGlKG 

.&er .0967 U I.&G Siker .0907 U MWKG Silver -- .- ,153 U k/KG 

Thallum 0:717 B M&KG Thallium 1.03 B MGlKG Thairim ,574 U MGiUG 

Zinc 55.7 MGIKG ziic 37.2 MGIKG Zinc 52.7 MGKG 

- 

.~ \ ,\.%,.. . <.,. -. _. . .....j .._ . . ._ ,_ ., _. I. __, ,. . . _1 .,,. . . . ..A‘ -_ ,,. - :.. , _, . _, .,., 
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Engineering Test Pit Sampling U -Analyzed for but not deteded 

J - Canpound detected, value is estimated 
B - Aralyte in blank as well as sample 
E - Exceeds calibration wwe range 

w 1 Sampk! Type: 
lwss-00590 Test P-it 3 : SW SampIe ID: Mm-oo~Io TestPit sIPtimple ID: .~nss-00~40 T&Pit4 

Suhsu~ace Soil REUP Sample Tvpe: Subsutface Soil SL’OV j snnple Tjpe: Sub.wfiice Soil TROY 
,’ .sumple Dare: OS/3 I/I 999 SampIe Date: 09/01/1999 

1 

simple Dow 09/01/1999 

Analysis Name RerUlt Unit Exceedance Ana&& fiante Restdt hit Exeeednnre : Ana&& ,Vame ReJull Lhit ficeedance _-. . _ _. _.. ..-- -.-- ..- ,. - _ _.__ _. _ .___ _____.__ _____ -... 
Antimony 1.08 B MGIKG AntimOlly 1.64 B MGIKG Antimony 3.98 MGIUG 

Arsenic 16.0 MGIKG Arsenic 100 MGIKG Yes Arsenic 110. MG/KG Yes 
^ ._._.. . _ _ _ _._._^__..^.. - _.... -.... .._..... _... ._.. ._ ..^ 
Beryllium 1.58 MGKG Beryllium 3.15 MGIKG Yes Beryllium 2.43 MGIKG Yes 

.- _..__ - _... . -_ .._.._ _. ._ .._..__ - . __ ^ .._ _ . _ _ . _ _ _ _ .._ ._ 
Cadmium 0.0570 B MGlKG Cadmium 0.104 B MG/KG Cadmium 0.180 B MGXG 

~- -. 
Chromium 150. MGKG Chromium 720. MGtKG Chromium 1410 MGIKG 
-._-- --- _ --_--. --_---._. -__ 
COP&= 145. MGKG’ COPW 462. MGIKG Copper 111. MGRCG 

Lead 50.2 MGKG Lead 249. MGJKG Lead 187. MGIKG 
. _ ..__.. . . ..^......^. .._....... ._ .______ - .._^....... . _ _ . ._ _ _ . ._ ._. ._ .-_ - _.._.. ..- _. 

Mercury 0.176 MG!KG M==fY 0.317 MGIKG Mercury 0.156 MGIKG 
. . _.___..___..._.._.___. -. ..- ._.... _ ___ . . 

Nidcel 36.5 MGIKG Niiel 14.7 MGIKG Niiel 10.2 MGIKG 
_ . ^ .._.. _... _ ..,_.. ._ _. _ ._. __ ..___.. . ..__... _ _,.. _ _ _ ._ __ _ . . ^ ._ ..-.- - -.. .- - . . ..__ -. .- ~. 

Selenium .837 U MG/KG Selenium 39.7 U MGIKG Selenium 36.2 U MGiKG 
- ----.- ---_.---- __-.-- - -.--.-. -_----.--- 

Silver ,132 IJ MG/KG Sihw 6.28 U MGIKG Silver 5.72 U MGIKG 

Thallium ,497 U MWKG Thalliwn 4.48 MGIKG Yes Thallium 4.31 MGIKG Yes 

Zinc 120. MGIKG zinc 78.0 MGIKG Zinc 84.6 MGIKG 
. .._ _.___ _____. .._ ._. ..-.. . . _. 

I SW Sonpie ID: MSSOO600 TestPi sa.s7mp/le ID: MI.s.wo~~o Test Pit 4 ; SW .%mp/e ID: ‘WSS-#O-50 TestPit 
SumpIe fip: Subsu@ace Soil RELO Sample Evpe: Suhugtace WI SUUP I Sample rvpe: Sub.sughe Soil TRtiP 

i Sompk Date: 08/31/1999 Sample Date: 09/01/I999 Sample Date: 09/0IN999 

/ AnaI&& Xame ResUlt Unit Exceednnce ’ Analysis Name Result Unit Exceedonce j Ana&& ,\btne ReSrr.9 Unit Exceedance 

Antimony ,161 U MG/KG Antimony ,165 U MGIKG Antimony ,158 U MGIKG 
. _... . . _ . .._ . . __...._._..__...._...^.. ^. . - ______ -. __.__.. -.- - 

Arsenic 0.993 MGtKG Arsenic 14.1 MGIKG Arsenic 3.91 MWKG 
___-____ _-.. -~ 

Beryllium 0.212 B MG/KG 
Bery,lium--- ------.._--. ).M)6MGIKG------ BB~~-..----- 

0.304 B MGlKG 

Cadmium 32% U MGIKG Cadmium .0293 U MCXG 
---.-----.. -.. - __._ ------ -- __.____ -------:0305-GIKG- ..___ - .__ Cadmium -...-- . . .-------_--._------.. ._..__ 
Chromium 32.5 MGIKG Chromium 103. MGJKG Chromium 46.1 MGKG 

Copper 5.10 MGIKG Copper 102. MGIKG Copper 55.0 MGKG 
. ._. .--- .._. --.. . . _ _ ..___. _. . ._.. ._. .._ 

Lead 4.85 MGIKG Lead 33.0 MGKG tead 22.5 MGKG 
,. _ _....._ -_ .,_ ._ ,. _,...^. _. . . ._..... .__ . . . . ._.... .- .- . . _ . . _ _.. .- . _ - 

MWCU~ 0.107 MGIKG MWC!Jly 0.854 MGIKG M-W 0.150 MGMG 

Nickel 5.86 MGIKG Nikkei 7.52 MGKG Nickel 6.17 MGKG 

Selenium ,494 U MWKG wenii 2.53 U MWKG Selenium 445 U MGiKG 

Silver .0781 U MGJKG Silver .0798 U MG/KG Sihw .0756 U MGIKG 
_ _.. . _ _ .._ ._ . . . _. . _ ..- -.. __... _. - _.._...-. - ____ .-.~ -.. 

Thallium 0.356 B MGII(G Thallium 0.813 B MGfKG Thallium 0.543 B MG’KG 
_ 

Zinc 28.3 MGKG ZitlC 40.9 MGKG zinc 28.9 MGJKG 
_ _ . ._ . _ .___ .__ .._.. __.__._..._ - --.. .-. - .____ _ .- _ _ . .._ _ _. .^_ _ _ 

SW Sample ID: 1VlSS-00610 T&Pit3 SW Sampie ID: Iwss-l30-30 Test Pit 4 j SWSampllr ID: .W~-OO:60 T&Pit4 
Sample Yjpe: Subsurface Soil REUP son,ple Type: Subsugkce Soil SULO SumpIe Type: Subsx@acr Soil TRLO 

I Sample Dale: 0&‘31.~1999 Sample Date: 09itll/I 999 09/01//999 
I 

: 31mple Date: 

Ana&sis Nana2 ReVrit R&WI? R-it Unit Exceedance _. . ..__ . ._ . Unit Eweeahce Anailysis;vm Unit Exceedance Analysis .%me . _-.. ,.. ._ .._...... _. .._ __ .._._..... .._ . . .._ -..-. . . -.- ._.. - _ _.. _ _ ._ 
Arttimmy 0.790 B MG/KG Antimony .15 U MGIKG Anlimorly ,153 U MGKG 

__----_--__---_-.--__--- ~--_.---.--.-__- ________. -----._ 
Arsenic 11.3 MGIKG Arsenic 2.59 MGIKG Arsenic 2.95 M&KG 

SWyllii 1.40 MGIKG Berylliim 0.207 B MGIKG Beryllium 0.513 MGIKG 

Cadmium .05 U MWKG Cadmium St277 U MGIKG Cadmium .0284 U MGiKG 
_ . ., _ ._ ^ _ _ 

Chromium 88.0 MGKG Chromium 12.6 MGIKG Chromium 15.4 MGKG 
_. ..__ . _. . -. __....._..._. . _, 
Copper 77.9 MGIKG CWPW 5.99 M&KG Copper 18.6 MGKG 

Lead 27.2 MGIKG Lead 3.91 MGIKG Lead 7.52 MGIKG 

M-V 0.171 MGJKG M-V ,036 U MGIKG Mercury 0.0478 MGMG 
. ^ _ ..__ _ ._. . _ .-. .._. _ _ _ _ _. .._ _ _. 

Nickel 31.3 MGIKG Niiel 5.42 MGKG Nickel 6.16 MGKG 

Selenium ,829 U M&KG Selenium A6 U MGIKG Selenium .47 U MG!KG 
^ ._ . ..-. _ _ _ _ ____._. . . .- ._- _ _. . .__. _ ._. _ 

SihW ,131 U MGKG Silver .0726 U MG/KG Silver 1.28 MGKG 
_. . .._ ..^ . .._..__._.... . . .- .___ .._. .._ _ _ _. .__ ._ . .._._ _ 

Thallium .492 U MG/KG Thallium 0.355 B MGiKG Thallium .279 U MGIKG 

Zinc 92.0 MGXG i5nc 16.4 MGKG zinc 14.4 MWUG 
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Table E-3: Soil Chemicai Da?a - Metals Analyses 
s 

Engineering Test Pit Sampling 

_ ;. : . . .:.::. ‘: _’ ..:. ‘. ‘. 

Result Qualitier Codes 
U -Analyzed for but not deteded 

J - Compound detected, valua is estimated 
8 - Analyte in blank as well as sample 
E _ Exceeds calibration curve canoe 

Maywood Interim Storage Site, Maywood NJ 
.__: \ .- -. \-. 

SW Sample ID: hms-00--o I-es?m4 SW san1ple ID: 
Sanrple Type: Suhm~oce Soil REOV sample iyvpc 

Sample Lkzr: OWOl/JYY!, San1pk Dale: 

Annlysis IVame Re.Wlt Unit Exceedance ..in&yti NO~C 

Antimony 8.17 MGIKG Anbmony 

Arsanic 26.5 MGNG YC!S Arsenic 

Berjlium 1.01. M&G Be-&urn 

Cadmium .- 0.0942 B M&KG Cadmium 
~.. .- 

Chromvum 2590 MGKG Chromium 

Copper 358. MWKG Copper 
-- 

LEad 78.0 MGKG Lead 

Mercury 0.134 MGIUG MWdJ~ 

Nickel 9.38 MGMG Ni&l 

SelalliUm 6.37 U MGIKG selenium 
-__---.------._ 
Siiver l.ooO UMGlKG SIIVW 

Thallium 2.72 MGIKG Ye.5 Thallium 

Zinc 75.2 MGIKG Zinc 

SW Sample ID: A4I.s.s-00 -ax TestPit SW .slmplr ID: 
.%nuple Type: Subsurface Soil REUP .smpIe rjpc: 

smnple Daw: 09/01/‘1999 Salllple Date: 

Ana!vsiF Name Rt?SUll UniI Erceedance Analysis Xune 

Antimony 1.36 B MGMG Antimony 

Arsenic 50.5 MGKG Yes rus& 

Beryllium . 2.18 MGIKG Yes Beryllium 

Cadmium 0.0492 B MGIKG Cadmium 

Chromum 413 MGJKG Chromium 

copper 199. MGIKG Copper 

Lead 106. M&KG Lead 

MW?& 0.120 MGXG M&Q 

Nickel 12.6 MGIKG Ni&el 

Selenium 7.49 U MCVKG Selenium 

Silver 1.18 U MG/KG SliVW 

Thilim~ 2.06 MGIKG k-s Thallium 

zinc 46.4 MGlii Zinc 

SW Sa1nple ID: hms-oo-90 T&pit4 SW SumpIe ID: 
Sample Type: Sub.w$ace Soil RELO sonrplc rjpe: 

Sample Dare: 09/01/199Y kmpk Dale: 

Andysiv IVmne RLWllI Unit Erceedance ~nalysir ;vam 

Antimony 0.377 B MGKG Antmlony 

Prsenic 5.25 MGNG ArsmlC 

Beryllum 0.343 8 MGIKG Beryllium 

Cadmium 0325 U MG/KG Cadmium 

Ch&nium 136 MGIKG Chromium 

Copper 16.7 MGIKG Copper 

Lead 267 MGKG Lead 

Mary .0421 U MCXG Mercury 

Nickel 4.15 MGJKG Nickel 

Set&m ,538 U MGlKG Selenium 

Silver .0851 U-MGXG Silver 

Thallium 0.933 B MGKG Thallium 

zmc 29.5 MG’KG Zinc 

UJ - Compound not deteded. quantitatioo limit is estimat D - IdetWied at secondary diluation factor 
. . . . ,. ._ .._,..,,.:.. ^., ._ .:, ._ “,. ,...,,.._,_ I_ ., 

I 
.tfl.ss-00800 Test Pit 4 swsm~rp/e ID: .A47S.T-O092V Tist JW 5 

.Suhsu+ce Soil RELO SumpIe Type: .Sub.vurfocc Soil LWER 
09./O//I 9YY .%mpk Dare: 08l’I8~1 YYY 

ReWh Unil Exceedonce Ancllysis ,Qme RCSUII Unir Fxceedance 

,169 U MGiKG Antimony .I68 U MWKG 

9.60 MWKG Arsenic 0.834 B MGlKG 

0 340 B MGMG- Beryllium 0.171 B MGIKG 

.0313 iJ W/KG Cadm& ,031 U MGIKG 

48.4 MGlKG Chromium 4.69 MGKG 
- 59.2 MG/KG--.~-...--Coo~~~-.-.--.. -_--~ _....._.._.__ __.__.._ ~_. 

2.90 B MGIKG 

29.6 MGJKG Lead 3.98 MGIKG 

.@I06 U MGIKG MW3.l~ 0402 U &/KG 

3.05 MGKG Nickel 4.28 MtiG 

2.59 U MG/kG selenium ,514 U MGIKG 
-__--- 

41 U MG/KG SllVW .0812 U MGIKG 

0.681 B MGJKG Thallum 0.364 B MGIKG 

14.7 MGIKG Zinc 11.1 MGIKG 

MJSS-00900 Tesr Pil 3 SW xnnple IL): hflSSWO930 Tesf Pit 5 

Sr~hsurfocr Soil OVER sor,tplr rvpe: Suhsu$accr Soil UPER 
08!18/1999 Sample Dale: 08/18:1999 

RCWII Unit EreeedanCe Ana,+ Xume Result ihit Exeedmce 

0.535 8 MGKG Antimony ,248 U MWKG 

9.00 --MGKG fvsenic 5.60 MGIKG 

0.321 8 MGIKG Berylltum 0.314 B MG/KG 

0.0409 B MG!KG Cadmium 0.0891 B MG/KG 

342. MGIKG Chromium 6.W MGIKG 

363. MGMG Copper 396 MGIKG 

89.9 M&KG Lead 294. M&KG 

0.796 MGJKG Mercuy 0.915 MG/KG 

16.4 MGKG NUkeI 18.6 MGIKG 

,471 U MWKG Selenium .759 U MGIKG 

.0744 U MG/KG Silver .I2 U MGIKG 

144 M&KG.’ Thallium 0.506 BMGKG 

119. M&KG zinc 118 MGIKG 

MISS-00910 TestPitS 

Suh.w+ce Soil UPER 

olii161/1999 

Rerrrlt UniI Erceedance 

0.326 B MGIKG 

13.6 MGIKG 

0312 B MWKG 

0.04CB B MGMG 

6.56 MGKG 

889. MGKG Yes 

216. MGIKG 

0.957 MGIKG 

14.3 MGMG 

,615 U M&G 

,102 U-M&G 

144 B MGIKG 

113. MGIKG 

-- 

- 

... __l,. ., . . _^ _.-.- ., . . . . ..;. _._ 
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Engineering Test Pit Sampling U -Analyzed for but not detected B - Analyie in blank as well as sample 

J -Compound d&&d. value is estiiatad E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ -Compound cot detected. quantaat.on limit is astimat D - tdantified at SecDndarY di*ati factor 
~~~~-~.~~~~mlir%~~~-xrd?-~~~~,~.~~~~~ _( “” “’ “X9xs~~~~~T2- ?*s%sa yz$$‘^ ‘wzq .::‘Y-‘:i.~:~~,l~t~~~~: :i:i?r:: : 1..>:2 ) x )~~:~~,~,.,~~1-c:~~~a~-“~~~~~.~ ..: 

. . . - . .._ --.. . . -.-- - _.. 

Ms.s-ooI~o TestPit ,~fLss-00160 T&Pit1 / MISS-00180 TestPnI SW Sample ID: SWSampk ID: s W Smpk ID: 
i Sample 1ype: Subsu~ace Soil suov sampil? l&t?: SuImu~ace Sail SlYLO j sumple Qpe: Subm$ace Soil TRUP 
i .‘icm,ple Date: 08EO.4 999 Sample Date: 08!20/1999 i .Smnple Dater 08/20/1999 

j &Fwe%?! ReSUll Unit Exeeedance Amdyti n;ome Resrrlr ReSUlt Unit Exceedance - .._ _. .._ ._^__ _ - L’nit kceeaknce : Andy& ivOme ..-...------ ___._ __.__.____ ._.... .,... ._- -... .-. - .-. ..--. _.-. ~__._._ ..-. 

4.4’-DOD 3.6 U UG/KG 4.4’-DDD 3.9 U UWKG 4.4’-DDD 4.4 U UGfKG 

4,4-DDE 5.2 UGlKG 4.4’-DDE 3.9 U UWKG 4.4’-DDE 4.4 U UG/KG 

4.4’-DDT 3.4 J UGfKG 4.4’-DDT 3.9 U UGXG 4.4’-DDT 4.4 U UGz’KG 
. .._ _ __ __ __.- ._.... _.__ _ _ ___ _.. __.. ._^_... _...........^_._.._..._.._ . .~ __ -. . _... .- _.._. .- . .._. ..-. -..- . . -. - 

Aldrln 1.8 U UGIKG Aldrin 2.0 U UGIKG Ndrin 2.2 U UGIKG 

Alpha-BHC 1.8 U UG.IKG Alpha-BHC 2.0 U UGIKG Alpha-BHC 2.2 U UGn<G 
_______..-_ ------- _ __._---.-- ___-. 
Alpha-Chlordane 7.0 UGlKG Alpha-Chlordane 2.0 U UG/KG Alpha-Chlordane 2.2 UGIKG 

Beta-BHC 1.8 U UGIKG Beta-SHC 2.0 U UGfKG Beta-BHC 2.2 U UGIKG 

Delta-B% 1.8 U UGn<G Delta-BHC 2.0 U UGlKG D&a-BHC 2.2 U UGIKG 
. ___ -_- ____._ -_-^- _..... . .._.. . .._...._ - . . . . . .-... .-... _. - _. _...._._ - -..-- .- . . .._... 

Dieldrin 3.6 U UGIKG Dieldrin 3.9 U UGiKG Dieldrin 4.4 U UGlKG 
_ __ _..._ .._ . _. . . _ __.. .-. _._ ..___._..__...._ ._. __.____...... -.- ..-_.___--_._ - -...______.......__.._.-.__._. _ -.__ _ . . . _. ._. -- - -. . .._.__ - .._ -.-.- - ..-. .-. 
Endosulfan I 1.8 U UGlKG Endosulfan I 2.0 U UGJKG Endosuffin I 2.2 U UGIKG 

_- .._ ___.._ .~_ . -. 
Endosulfan II 3.6 U UWKG Endosulfan II 3.9 U UG/KG EKlosulfan II 4.4 U UGiKG 

Endosutfan Sulfate 3.6 U UWKG Endosulfan Sulfate 3.9 U UG/KG Endosulfan Sulfate 4.4 U UGfKG 
----__ _- 

Endrin 3.6 U UWKG Elldli?l 3.9 U UG/KG Endrin 4.4 U UGIKG 

Endrin Aldehyde 3.6 U UGIKG Endtin Aklahyde 3.9 U UWKG Endrin Aldahyde 4.4 U UG/KG 
_ ^ __._ ._.... . 

Endrin Ketone 3.6 U UWKG Endrin Ketone 3.9 U UGXG Endrin Ketone 4.4 u UGKG 
..-_. . _... - _... .._....._._ ______ - _^______.._...... -- - . _. .._.... .^ ..__........ .._. ..--..--. ..- ..-. 

Gamma-BHC 1.8 U UWKG GammbBHC 2.0 U UGiKG Gamma-BHC 2.2 U UGlKG 

GammbChlordans 8.0 UWKG Gamma-Chlordaoe 2.0 U UGiKG Gamma-Chlordane 2.3 UGlKG 

Heptachlw 1.8 U UWKG Heptachkx 2.0 U UG/KG Heptachlw 2.2 U &/KG 

Heptachlor Epoxide 1.8 U UWKG Heptachlor Epoxide 2.0 U UGIKG Heptachlor Epoxide 2.2 U UG/KG 
_. _. . . . _._._. . _ ^_ _ .._ _._._._ - . _ ..--__ ___ __...____. . ..__. ._ ..- .^... .._ ._._. _ . _.. .._ ..- ..- . ..-- 

MdOhoxyChlOf 18 U UGfKG M&OX)bllor 20 U UGYKG Methoxychlor 22UUWKG 
_.. _- ._..... - . . . ..~~__ _ 

Toxaphane 72 U UG/KG Toxaphene 78 U UGIKG Toxaphene 8SUUGlKG 
__ .__..___._.._ ._. .- ._ ..-.-... ..- . .._ .- ..__. . ._ _... __. ~... . 

..__.. .._. ._. _ . . .._. _ __..... .._- .-.- -- --. .._...... - -.-- .._ -..-..- . .._ - _.._ . ..__............. .-... ..- -... _.._ ._ _. . . . . . 

/ SW Sampie ID: MLs.s-OOILY Tt?StPitI SW Sampk ID: hms-001’0 Test Pit I 1 SW snnrple ID: .w.~00190 TestPit 

/ .sample pp!: Subsudace Soil SUL’P Sample 7jpe: Subsurface Soil TROV ’ Saniph l&e: Subm$acr Soii TRLO 
Sample Date: 08/20/1999 Smple Dare: 08/20/1999 Sun1ple Dute: OS/~Oil999 

Analysis .Name Result Unit Exceedance An&j& ,Vnme Result LM E.rmdnce -- _... ..___.. _ . . .__..__.._ . ..__ ._._.. -_ ._.__. - ^.__._._...____. - ..__ ._..... . . . . --- . ..__ ._... j r!?olvsis Nanre -.!!E!!! ..- ?Y”CE!!!5~ 

4.4’-DDD 100 UGfKG 4,4’-DDD 3.6 U UGiKG 4.4’-DDD 5.5 UGlKG 

Q-DDE 
_ . ._ . _ .._. ._ . _.. .._____..._... .._. ._-.. . __ . . ..__ -. ._ - ..__.___.__... -_-_-.- . 

7.6 U UGlKG 4$-DDE ‘4.1 UGIKG 4.4,-DDE 3.8 U UG/KG 

4.4’-DDT 3.9 J UGfKG 4.4’-DDT 5.2 UGn(G 4.4’-DDT 3.8 U UGIKG 

AIdtin 3.8 U UG.IKG Aldrin 1.8 U UGiKG Aldrin 1.9 U UWKG 

AiphbBHC 3.8 U UolKG Alpha-BHC 1.8 U UGfKG Alpha-BHC 1.9 U UWKG 
,... .._. .._.._ ..- .._...._._._._...^___ . .._ - ._ --^- ___.. .^_.. _ ____. - .- . ..____._._.._._. ._.. _ ..---...... ..-..... ..-... 

Alpha-Chbrdana 3.8 U UGlKG Alpba-Chkxdane 5.0 UGlKG Alpha-Chlofdane 1.9 U UGIKG 
_ _..._. _ ._ ._. ._ __ .__ _. ..- ..-....----.--... .-.--....... ---- -... . ..--..._._.__..___ __ . -.. ..--.--- .~ ~- -- - _ --. ----- ---.--- -. - -- ..- ..-. -. .-- 
Beta-BHC 3.8 U UGIKG Bata-BHC 3.1 UG/KG Beta-BHC 1.9 U UWKG 

Deita-BHC 3.8 U UGJKG Detta-BHC 1.8 U N./KG Delta-BHC 1.9 U UWKG 

Dieldrin 7.6 U UG/UG Dieldrin 3.3 J UG/KG Diilti 3.8 U UWKG 

EndosuKan I 3.8 U UGlKG Endosuifan I 1.8 U UG/KG Endosulfan I 1.9 U UGIKG 
.__.._ ^ _... .._ . . _. - _._.__ - _......_._..__....._ - - . . . . . . -... -... . _ _ ___ _____ - - ..-...-. _ _ . ..__ -_._ _. _ _ _ _ 

EndosuKan II 7.6 U %/KG Endosuifan II 3.6 U UGXG Endosulfan II 3.8 U UGIKG 
_ .-... .._ . . . .._._.._._. - _..___....____.......- .._....___. - ___.. -.--- ______-_ _....._........_._._.._ ..-_-- . ..^..._ ._.. ___-... - . ..-...--...... ..- 

Endosubn Sulfate 7.6 U UWKG EndowFan Sulfate 3.6 U UWKG Endosulfan Suifate 3.6 U UGIKG 
- _. _. . _ ._ .._ ___-- . .- .-- ..--.. - 

Endrin 7.6 U UGn(G Endrin 3.6 U UGfKG Etin 3.8 U UWG 
____---------.__ 

Endrin Aldehyde 7.6 U UGiKG Em&in Aldahyda 3.6 U UGIKG Endrin A!dahyde-----P 3.8 U UGIKG 

Endrin Ketone 

Gamma-BHC 

Gamma-Chlordane 

7.6 U UGNG 

3.8 U N/KG 

3.8 U UWKG 

Endrin Ketona 3.6 U UGNG Endrin Ketone 3.6 U UGIKG 
. . ..__._ - . . _ _ . _.. .__ _ _. ..-. . ..-. ~. .- .--.-.-.. .- . 

Gamma-BHC 1.8 U UGfKG Gamm+BHC 1.9 U UG/KG 

Gamma.Chlo&ane 6.0 UWKG Gamma-Chkwdsne 1.9 U UGIKG 

Heptachlor 3.8 U UGKG Heptachbr 1.8 U UG.‘UG Heptachlor 1.9 U UGIKG 
-------‘..... -.- .- _-._-- -_-.--._-_ ------ ___._. -.-.--_---_-- --.-- --- 
Heptahlor Epoxide 3.8 U UG/KG HqRa&kr Epoxida 6.9 UGlKG Heptachkx Epoxide 1.9 U UGlKG 

Mathoxychlor 38UUGiUG M@hoXyChlN 18 U UWKG Methoxychbr 19 U UGlKG 

Toxephene 150 U UGIKG Toxaphane 72 U UGfKG Toxaphene 77UUGlKG 

‘- 



. -, ” ,. 
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Table E-4: Soil Chemical Data - Pesticide Analvses Result Qvalif’er Codes 

Engineering Test Pit Sampling 
U -Analyzed for but not detected 

J -Compound d&acted, value IS estimated 
8 - Pnalyte in blank as well as sample 

E - Exceeds calibration atrva ‘awe 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not dateded, quantitation I’mit IS astirnat D - ldenbfied at secondary diluaticn facto’ 
-;.., .:I.,, .,.;.. :I.l.. ., ._ \_ ~\ . ...: ._.” :.. .I .., _ ; .,_ ..- ” _, .. ;-.- .I:, ^, 1 -^‘.-“., _: ~.): __..,. -,. ./... ) . . .._ , __ ,,1, . .I. ; 

SW .sampll~ II?: .Wss~O2Ofi TeslPitl SW .5impk ID: .Ins.w0220 T&pill SW sor,lple III: ~L’s.wo33o Tesr FiI 2 
san,ple lj;pe: S’~h.mrfacr Soil REOI’ Sumplr Ijpe: Suhm$ace Soil RELO &mple Type: Sub.w$ace Soil SL’OC .J 

Sample uatr: ow2o~lY9Y Simple Lklk-: Ox/20;19YY .Gmpie Dale- 08/25//999 

~ Analysis Name RD’dt Unit Exceedonce Anulysis Mme Result ihil Excet-dance Annlysis ,%,,e Rest& L’niI Erceedance 

4.4’-DDD 6.1 U UOKG 4.4’-ODD 3.6 U UWKG 4.4’-DDD 4.3 U %/KG 

4.4’~DDE 6.1 U W/KG 4.4’-DDE 3.8 U UGIKG 4.4’-DDE 4.3 U UGlKG 

4.4’-DDT 12 UGIKG 4.4’-DDT 3.8 U UGIKG 4.4’-DDT 16 UGIKG 

AId”; 3.1 i U&KG Al&” 1.9uuGlG AId& 2.2 U UGIKG 

Alpha-BHC 3.1 U U&G- 1.9-U U&G Alpha-B% - 2.2 U U&G .’ Alpha-BHC 

Alpha-Chlo’dane 10 UGIKG AlphaGhlordane 1.9 U UGIKG Alpha-Chlo’dane 7.6 UGfKG 

Beta-BHC 3.1 U UGIKG Beta-BHC 1.9 U UG’KG Beta-BHC 2.2 U U’XKG 

DeRa-BHC 3.1 U UG/KG Delta-BHC 1.9 U UG!KG Delta-BHC 2.2 U UGiKG 
o.Mri& .-- 

3.8 J UGIKG Dieldrin 3.8 U N/KG Dieldrin 6.0. .UG/KG 

~“do&an I 3.1 U- l&G Endosulfan I 1:9 U UGiKG Endow&n I 2.2 u UGmG 
. 

Endosuifan II 6.1 UUG/KG -. Endosulfan II 38 tilJG&G- Endositfan II 4.3 u UGG 

Endosulfan SuKale 6.1 U UGIKG Endosubn Sulfate 3.8 U UGIKG Endosuifan Sulfate 4.3 U UGlKG 
__..------_-- .--.---~ ------- - ---. --..- 
Endnn 6.1 U %/KG Endrin 3.8 U UGiKG End’in 4.3 U %/KG 

Endrin A!dehyde 6.1 U UG/KG Endrin A!dehyde 3.8 U UGIKG Erxt’in Aldehyde 4.3 U UG/KG 

Endrin Ketone 6.1 U UGIKG End’inKet&a -~ 3.8 L U&G hi” K&ne 4.3 u UGIKG 

Gamma-BHC 31UUGIKG ~- Gamma-BHC 19UUGlKG Gamma-BHC .‘2.2 U&G .- 

Gamma-Chlordane 13 UGiUG Gamma-Chlordane 1.9 U UGIKG Gamma-Chlerdane 9.8 UGlKG 

HeptachlO’ 3.1 U UG/KG Heptachlor 1.9 U UG’KG Heptachkx 2.2 U UGIKG 

Heptachbr Epoxide 3.1 U UGIKG Heptachlor Epoxide 1.9 U UG/KG Heptachlor Epoxide 3.8 UGiKG 

Melhoxychlo’ 31 iJ UGliG Methoxych-b’ -- 19 U UG!KG Methoxychlo’ %Uti&G 

iOxa&&u 120 u UGIKG Toxaphene - 76 U U&G -. TWJphWle 66UUG/KG 
. . . . 

_ - .~ 

s w .%nnple ID: ~~n.~.~00210 Tt-sPil I SW Sample ID: .ws.s-00330 T&pirl SW Sampk ID: :wl~%003~0 Tell Pit .? 
Sample rvp: Subsqfmx Soil REIJP Smple 7jpe. Subsurjoce Soil REL’P Smple Type: Sr’hsr’$m Soil SCX’P 
5knple Dow: 0x:20/1999 Son1ple uaw @%?a/1999 Sample Ikllr: O.S/3/199 9 

1 Analysis .Name Remit .?hif Exceednnce A,,&s& .Qlnl2 Result Unit E.rfyd<yce Analysis Na? Renrll Chit Exceedmce 
-. -._ 

4.4’-DDD 5.2 U UWKG 4.4’-ODD 44 UGIKG 4.4’-DDD 4.3 U UG’KG 

4/Y-DDE 5.2 U UGIKG 4.4’-dDE 2.4 J &/KG 4.4-DDE 4.3 U UG!KG 

4.4’-DOT 5.2 U U’ZYKG 4.4’-DDT 2.7 J UWKG 4.4’-DDT 9.0 UOKG 

A!d’i’l 2.6 U UG/KG Ald’in 2.5 U UG/KG Ald’in 2.2 U UGIKG 

Alpha:BHC 26UUGIKG AlphsBHC 2.5 U UGIKG .- Alpha-BHC 2.2 u uGlK’3 

&haChlo’da& .. 26 UGIKG Alpha-Chlordane 2.7 UGlKG Alpha-Chtine 3.7 UWKG~ 

2 6 U. W/K&- Beta&HC- 2.5 U UG/KG &a-B% -- 2.2 u uGlK~- Beta-BHC 

-’ 

Delta-BHC 

Dieklrin 

Endosulfan I 

End&& II 

E%osul&n Sulfate 
End’;; - 

Endrin Aldehyda 

Endrin Ketone 

Gamma-BHC 

Gamma-Chlordane 

Heptachlor 

Heptachlor Epoxide 

Methmychlor 

Toxaphene 

2.6 U UGlKG Delta-BHC 2.5 U UGIKG D&a-BHC 2.2 U UGIKG 
_-.--_- 

5.2 U UGIKG Dieldrin 5.1 U UOKG Dieldrin 4.3 U UGIKG 

1.8 J UGIKG EndosuKan I 2.5 U UGIKG Endosuhn I 2.2 U UGiKG 
._~ .-. ~~ 

5.2 U UG/KG Endosulfan II 5.1 U U&G Endos& II 4:; U UGiK& 

5.2 UUG/KG - 
- .-.. 

Endowlfan Sulfate 5.1 u UGIC i”d;s”ia” Suifate 4:3 U U&G 

5.2 U UGIKG End’in 5.1 U UGlKG 
;A” .- 

4.3 U UC&G- 

5.2 U UGIKG End’in Aldehyde 5.1 U UGlKG End’in Aidehyde 4.3 U UG’UG 

5.2 U UGIKG Endrin Ketone 5.1 U %/KG Et-&in Ketone 4.3 U UGlKG 

2.6 U-&/KG 
Gam.~beHc. 

2.5 tiU&G ‘- da&a-BHC 
. 

2.2 U UGIKG 

2.6 U U&KG Ga’nma-&hlc&ne 5.1 UG/UG Gam&hlo’d&e 4.4 UCXG 

2.6 U UGlKG Heptachl& 2.5 U UWKG Heptachbr 2.2 U UG/KG 
-- - -...-____ ____ -__ 

2.6 U UG/KG Heptachlor Epoxide 2.5 U UWKG Heptachlo’ Epoxkte 2.2 U UGIKG 

26UUGlKG MethoxycfdQr 25 U UGIKG Melhoxychlor 22UUG’KG 

100 U UGIKG Toxaphene 1WUUGIKG Toxaphene 86UUGIKG 
._. 

. . .I \ ..,. i,, __“.. i_._j,. i_,j. / I_ .,^A_, ..-,.. . . . . .., . . ,i, ii,....... i_s..s_ ./ Z...“.. /. _. P.,, Li s 

Tuesday, Februag? OS,2000 Page 2 of 8 



~~,~~~~~l~~~::L;‘~.~~,,.~~~~~~~~~.~~..~‘~~~~~~~-,~~~~~ . . . . ~-__ ,. “-& “.T..i-(--..“~*‘., _L1 -$w&wf~>vyl 
-_-l_)_‘_l_- “~~~~~~~,,:~~...;ll.,; ~g-,c”,,j.,; * ,i . .: .,; “:,L,? <;;;-. i~,.::~.~~.~~L:t’~~.~-il~..~~~~ *. %. F-;y II I, 

Tabie E-4: Soil Chemical Data - Pesticide Anaiyses 
..““... 

Result Qualifi~ Codes 

Engineering Test Pit Sampling 
U -Analyzed for but not d&c&d B - Anatyie in blank as well as sample 

J -Compound detected. value is estimated E - Exceeds calibration curve ange 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not deteded. quantitatbn limit is estimat D - ldantifffd at Secondary diluatbn fador 
!esw,~~~.*~~ 
_ __ ._._,._ .:... _..- -_-- ._..... -..--- - . . . . . . ..__ - __.__ .._ L-l:- ______ 1.___._. _..._..._ ______ __............__ . .- ..-. ?..“““‘L‘ : zai”x-.r- . . . ..- ..- . ----. .-.- .^ .-. . 

.,~~~~~~~:frr~~~~~~~~,~:~~~~.~~~~~,~~~ PGmhTlm’:Iwmz .I ~*‘“;.>.:.~~>~x&x& i, _ \ ‘F.X.C, y;: :.p>:.>+agy:: ,-2:x1 !<“?3:~>>>.>i ,:,-_: 7 i 
_ _. . 

/ sbnple Type: 
SW samptc ID: MSsOO3SO TestPit s w .%nzpIt? ID: .%ns003 7x Tesf Pit 2 i ~~sm,,pl~ ID: .Mso0390 TestPitt 

Suhsrrrjoce Soil SULO Sample Ijyw: Subsuryke Soil TRL’P j snnple Y)pe: Sub.w&ce Soil REOV 
; .Ibmple Date: ObEM999 Sample Dale: 08/25/I 999 .Qul1ple Lkne: 08/25/l/1999 

i Analysk hme RerUlt Unit Exceedance Att*g~ fiattte Result GM Exceedance : Analysis ,%zme ResUll Unit Exceedawe .._.. _..._ _.... -.--...-.. .- .._. - - _...._.. __^__.__...._._ _..._...._____._._____.,._........ . . . . . . . . ._. . . . . --...- ..: ..-.. .-..- ----- -...- -..---------.- --- --.- ~.----- 

4.4’-DDD 4.1 U UGIKG 4.#-DDD 42 U %/KG 4.4’-DDD 3.8 U UGn(G 

4.4-DDE 4.1 U UGiKG 4.$-DDE 10 J UG/KG 4.4’-DDE 3.8 U UGIKG 

4,4’-DOT 4.1 U UGiKG 4,4’-DDT 42 U UGlKG 4,4’-DDT 3.8 U UWKG 
.._.. . . _ ._ ..__ _ ._ _. _ _ ___._.___. ..___ . .._ ._.._ .-.. . . __..______ - . .._ .._.. ..-.. ._ ._ __ ._. 

Aldtin 
.-.. . _ -..... ..--..----...-.--..--..... ..- .-. 

2.0 U UGIKG Aldrin 21 U UG/KG Aldrin 1.9 U UG/KG 
_. _ _ _.. . __.... -. - 

Alpha-BHC 
^ .._._ .-.. -. ..-... . . . . . . . ..- ..-... - 

2.0 U UGlKG Alpha-BHC 21 U UGlKG Alpha-BHC 1.9 U UGlKG 
-_--_ -..-_-.-_-..--_---- 
Alpha-Chbrdana 2.0 U UGlKG Alpha-Chkrdane 21 UN/KG Alpha-Chbrdane 1.1 J UGlKG 

BetaBHC 2.0 U UGlKG Beta-BHC 21 U UG/KG Beta-BHC 1.9 U UWKG 

DeitbBHC 2.0 U UGiKG Oelta-BHC 21 U UGIKG Delta-BHC 1.9 U UGlKG 
.._.._ _.....___. --. -...-.. . . . ..^._._... . ..___.__ - ._........._.._..._,__ .._....__ -..- . .._ - --..----_-_- _..^... ._. .~- - . . . . . . . ---.- --.- - 

Dii!drin 4.1 U UWKG 
_. ____ _. ..- _._.... - - -- ..-. .-- 

Dietdrin 38 J UWKG Dieklrin 3.8 U UGr’KG 
. . ..__ ..____....,_._._. -..-..- -. -_--. _-__-_- ..-. -.-..-- ..---.--.....-.... -. ..-.....-.-- ..--.-. 

Endowlfan I 2.0 U UG!KG Endowlfan I 21 U UGIKG Endowm I 1.9 U UGlKG 
_...___.. - ___ ___........... - -..-..- . . . . . . . .._....__.....___...._.__. .__. ..___ - .._._ -- ..__.__.._......_......._..._..._...._..._...._. -.. . . ..- . . ..- 
Endosulfan II 4.1 U UGIKG 

.__~___ ..___......... -...-..-- ._ - 
EndosuKen II 42 U UGIKG Endwlfan II 3.8 U UGiKG 

Endosulfan Sulfate 4.1 U UWUG Endosulfan sulfate 42 U UGIKG Endosuffin Sulfate 3.6 U UGIKG 
--- --_- -- -____- 
Endrin 4.1 U UWKG Entin 42 U UGIKG Endrin 3.6 U UG/KG 

Endrin Atdehyda 4.1 U UG.‘KG Entin AkJahyde 42 U UWKG Endrin Aktahyda 3.8 U UWKG 

Endrii Ketone 4.1 U UGn(G En&in Ketone 42 U UGIKG Endrin K&me 3.8 U UGIKG 
._ .- -... . ._._.._..._........^.~...~.~..~.~.~. .._____.-.... ..-. ..-...---...-.-----..---..--.-.-- -- ..-............. -. - -.. .-... 
Gamma-BHC 

. ..-......-. . ..- ..- .- .-.--.-.- -.-. -.. 
2.0 U UGIUG GammaBHC 21 U UGIKG Gamma-BHC 1.9 U UWKG 

Gamma-Chbrdane 2.0 U UG/KG Gamma-Ch!wdane 21 U UGIKG Gamma-Chkxdane 1.4 J UGlKG 

Heptach!or 2.0 U UWKG Heptachlw 21 U UGIKG Heptachlw 1.9 U UGIKG 

Heptachbr Epoxii 2.0 U UGlKG Heptachlor Epoxide 21 U UGIKG HqXachbr Epoxide 1.9 U UGfKG 

Methoxychbr 20 U UGIKG Methoxychlw 210 U UGIKG MtiOX@llor 19 U UGfKG 

Toxapixne 81 U UWKG TlXaphelIa 830 U UGIKG Toxaphane 77UUGIKG 
^. .._. . . . _ _ _.. .__....._.._.......__.. ._- _._. - _.......__.._ - ..-.._-....---. ..- .--. ---.. --. -. .--.... ..-.. .- :. ._ _..__ . ..__. _.. .- . -.. .._ ._.._ - __. .- _... ..- ..-...__-.--...---. ..-.-..--. 

-.. 
_ _ .._ _ ..__.. -... ..-....--. .--. .--.. -... - .-.--.-.-.- ------ -- --.--. --. -..- --.- .- -.- 

1 SW Sample ID: lwss-00360 T&Pit2 SJVSan~pfe ID: MW=00380 TestPitt i SW Sample ID: A4lSS-OO~~~ TestPitt 

1 Sample Evpe: Subsw$ace Soil TROY Sample ppe: Subs&ace Soil TRLO Sample Type: Srrbsrrtiace Soil RElJP 
/ Sample Dafe: 08/1999 Sampte Dote: 08/23/l 999 Sampk Duw: 08QYl999 

i...&T?~?% Nome. _ __. ..RE!!L _..._.. !?!!! ..9cez< ..P-!C4!&.E5.. .__... _ e?!!! _ __. !!!!! !e?!!!C? An!%?!-? .h!!!! ~. ReUrlt Unit Ekceedance _ ._ . _ ._ _.. - -. -- .- -.. .- 

4.4’-DDD 4.2 U UGiKG 4.4’DDD 3.9 U UGiKG 4,4’-DDD 4.9 U UG/KG 
._ _ _ . . _ . . . .._... ..- -.. .._. _. .._.......... _. . .- -. ..-. ----.-. -.. .-. .--.. ---------------..-. -.- ..- ..-..- 

4.4’.DDE 4.2 U UGiUG 4.4’-DDE 3.9 U UGIKG 4.4’4DE 4.9 U UGXG 

4,4’-DDT 13 UGIKG 4.4’-DDT 3.9 U UGIKG 4,4’-DDT 4.9 U UG/KG 

Aldrin 2.1 U UGIKG AIdtin 1.9 U UGn(G A!drin 2.4 U UGNG 
_.__ - - _ ._.._..__._._..-_...____.__....__..._. - ..- --.- . . .._ --_-.--... _ ___.. ..- .-. 
Alpha-BHC 

_. -~.-. .-- ..-- ..--.-------.-. .- -. .- 
2.1 V UGfKG Alpha-BHC 1.9 U UGiKG Alpha-BHC 2.4 U UG/KG 

._ ^. ._ ___ .._.__ __.._ _._.._... - _ _..._......... _...... -- ..__..___._ __._.__ -_ _.._ __._.._,..._.__ .._.. ._........ - .- . _- ^._..._........._ _._.... -... ..-..-----... -- -. 
Atpha-Chbrdane 9.4 UGfKG 

_ _. _ .._-___ .__- _...._ 
Alpha-Chbrdane 1.9 U UGlKG Al@?a-Chbrdane 2.4 U UG/KG 

Beta-BHC 2.1 U UGIKG Bata-BHC 1.9 U UGiKG Bata-BHC 2.4 U UG/KG 

Delta-BHC 2.1 U UGIKG Delta-BHC 1.9 U UGIKG Daka-BHC 2.4 U UGIKG 
-____--- ~- __-._ 
Dieldrin 3.7 J UGIKG Dieldrin 

~_____.. -- 
3.9 U UGiKG Dieen 3.2 J UGIKG 

Endasuifan I 2.1 U UWUG Endcwtfan I 1.9 U UGIKG Endosulfan I 2.4 U UGIKG 
_ . .._. ..- ._ _-__--^-_ .._ ___... ..- .._. ..-..-..-. . ..-- . _... ____ - _......... -- ._...____..-.............. . . ---... .-... .-.- . .--- --.. ..- -..--. 

Endosuifan II 4.2 U UGIKG Erniowifan II 3.9 U UGJ’KG Endowlfan II 4.9 U UOKG 
____ _,_._...._.____..... - _ . .._ ..___..... _- _.__..... .._____.__.^.____.__.._ ..___..___ - ____..._ . .._...... _.._..._......_............ - ..__.__..... _.. _..-.-...-----. -- .-. -. ..- -----.---.----- .- .-..- 
En&sulfan sulfate 4.2 V UGIKG E&&fan Suifate 3.9 V UGIKG Endosulfan Suifate 4.9 U UGlKG 
. .._ _ _ . ___ .._. __._ .._._.__,_._.__ _, ..__.__. - . ._ ._- .._ -.. _- _... - _.. .-. __..___._ __. ..-. -..- .__ _ . ..__ ._ - .--- .----- -..-. --- .--. ..- ..-. -. -. ~.. ..~_. - - . 
Endrin 4.2 U UGIKG Endrill 3.9 U UGIKG E&ii 4.9 U UGfKG 
------------------ -- --- 
Endrin Aldahyde 4.2 V VGiKG EndrinAklahyda 3.9 U UGIKG Er&m A!dehyde 4.9 U UWKG 

E&in Ketow 4.2 V VGIKG Endtin Ketone 3.9 V UG/KG Endfin Ketone 4.9 U UGiKG 
., _..._ ,_,__.__,.__._________ .._. .._.._.... _.. ..-L- _____^_...____ .___.... _ . . . . .- .._.____ - ..- -.--. --- ..- -----. .- 

Gamma-BHC 2.1 U UGlKG Gamma-BHC 1.9 U UGfKG Gamma-BHC 2.4 U UGiKG 

Gamma-Chbrdane 
..,^ _.. _. .__ - ..__. . . -__. -..... . . ..-. .-. --. .- 

6.2 
..--..-..uGi~~ . . ..^ ^_... .~maC-~lwdane _._.....-.............. 1,9 u uGIKG 

Gamma-Chbrdane 2.4 U UGlKG 

HeptaChbi 
_ _. . _ _ _ ..-. . __ .._ . 

2.1 V VWKG Heprachlw 1.9 U UGIKG Heptachlw 2.4 U UWKG 
--___- ______ ---------.- -- --~.- 

Heptachbr Epoxida 
__- 

2.1 U UGIKG Haptachkr Epoxide 1.9 U VG/KG Heptachlor Epoxida 2.4 U UWKG 

Methoxychbr 21 U UGIKG Methoxychbr 19 U UGIKG h.wmychlor 24 U U&KG 

Toxaphena 84UUGiKG Toxaphene 78 U VGfKG Toxaphene 98UUGiKG 
_......._., ..,_..____._.,...,.._.._ ..__._.___,_ .._ .___.... _...._....__........_........ . ..-.. -- .-.-.-...--.---.-- 



_’ ._’ . I 
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Table E-4: Soil Chemical Data - Pesticide Analyses Result Qualifier Codes 

Engineering Test Pit Sampling U -Analyzed for but M)t detected 

J -Compound detected, value is estimated 
B -And&% I” blank as well as sample 

E - Exceeds cakbration curve range 

Maywood Interim Storage Site, MaywoodNJ UJ - Compound not detected. quantitation limit IS estimat D - ldentrfied at secondary dilation factor 
. .,, ., : .._, / ,, . . . - .,,-. ^ _.. -._. I .n,II- .-... - I.. -_ -_ .,._, .~~..,^... .II, ,_ ,..- , :,; .,._ ,., _ _. ., _., 

SW samph ID: MIssQQ4iQ TeslPf!Z sn’.%mlple ID: dflSQQj2Q Test Pit 3 SW ~sm,pk ID: .bns.s-Q054l Tevt Pit 3 
sample Typl!: Suhsrrrfoce Soil RELO Sample T,vpvpr: Suh.w&ce Soil sue I’ Jb,,1ple Ij’pe: Sub.w~ace Soil SL’LO d 

.kmplr Da/r: QU2M PPP sn11ple Dale: 08/31i1999 sample Da&?: Q8/3INP99 

Analysts Name ReSU.0 Unit Exceedonce Anafpk /Vamp ReWll G’nd ErCeedance /~n&s& Same ReWll C’nfl Erceedwrce 

4.4’-DOD 41 UUOKG 4,4’-DOD 

4.4’-DDE 41 UUGIKG 4.4’-DDE 

4.4’-DOT 4.1 U UGIKG 4.4’-DOT 

Atdrin 2.0 U W/KG Aldrin 

Atpha-BHC 2.0 U tJGX& Alpha-BHC 

Alpha-Chlordane 2.0 U UGIKG Alpha-Chlwdane 

Beta-BHC 2.0 U UGlKG Beta-BHC 

24 U MG/KG 4.4-000 

24 U MG/KG 4/?-DDE 

24 U MGlKG 4.4’-DOT 

;2 U MG’KG -. A&in 

12 U.tiGlKG Alpha-bHC .. 

12 U MWKG Atpha-Chlordane 

12 U MG./KG Beta-BHC 

4.0 U MGIKG 

4.0 U MGIKG 

4.0 U MGIKG 

2.0 .ll M~tiKG 

2.0 U M&G 

2.0 U MGIKG 

2.0 U MGIKG 

Delta-BHC POUUG/KG D&a-BHC 12 U MGiKG Delta-BHC 2.0 U MGIKG 

Dteldrin 4.1 lI UGKG Dieldrin 19 J M&G-- Yes Dieldtin 4.0 U MG/KG 

Endowfan I 2.0 U UGIKG Endosutfan I 12 U MGlKG ~- Et-G&an I 2.0 ti MGIKG 

&dosutfan II 41 UUGJKG En&s&an II 24 U MGiUG Endosubn II 4.0 U MG/KG .. 

Endosubn Sulfate 4.1 U UOKG Endowffin Sulfate 24 U MGIKG Endosutfan Sulfate 4.0 U MGIKG 
~.__ 

Endrin 41 UUG/KG E&In 
13 J MGIKG ---.... -- Endrin-----~---- .-. h,. u MG/KG 

Endnn Aldehyde 41 U %/KG Endrin Aldahyde 24 U MG/KG Endrin AIdehyde 40 UMGIKG 

Endrin &one 4.1 U UGlKG E&in Keto& 24 U MG/KG Endrin Ketone 4OUM&KG 

Gamma-BHC 2.0 U X/KG G&&-BHC 51 MGfiG Y& Gamma-BHC - 2.0 U MGIKG 

GammaGhbrdane 2.0 U UGIKG Gamma-Chlwdane 12 U MGIKG Gamma-Chlwdane 2.0 U MG/KG 

Heptachtor 2.0 U UGIKG Heptachlor 12 U MGIKG Heptachlor 2.0 U MG.!KG 

Haptachlor Epoxide 2.0 U UG/KG Heptachlor Epoxida 12 U MGlKG Haptachlw Epoxide 2.0 U MGIKG 

MathcXychlfX 20 U UGiKG M~thoxych~r liil I..-.MGliG. Methoxychkx 20 U MGlKG 

Toxaphene a;, U X/KG Toxaphe& 480 U MGIKG Toxaphene 60 U MG/KG. 
: .- 

SW sa1nple ID: hflX%QQ-(3lJ Test Pit 2 SW smple 113: MS-QQ53A Test Pit 3 ’ SW Sample ID: M7.G-00550 Test Pit 3 
.Gnplr rvpe: Subwg’ace Soil R&UP sanlple Type: Subsqfke Soil SUCP SumpIe Type: Subs-n&w Soil TROY 
sa?uple Dale: Q8i25:/999 son,ple Dlnet 0;4/31l/999 sample Lkae: ow3//1999 

A nafysfs -Name ReSW.4 mtinfI Exeeaimce ~ttd.wii .vbt~ ResuU UP& Emedance / +zafysis Name Rt?SldI Unit Exceedonce 

4.4’-DOD 9.1 U UGIKG 4.4’-DOD 21 U MGIKG 4,4’-DDD 22 U MGlKG 

4X-DDE 91 U W/KG 4.4’-DDE 21 U MWKG 4,4’-DDE 22UMGIKG 

4.4’-DOT 9.1 U W/KG 4.4’-DOT 21 UMOKG 4.4’-DOT 22UMWKG 

Atdrin 4.6 U UGIKG Atdnn 11 U MGIKG AJdrin 11 U MGIKG 

Alpha-BHC 4.6 U W/l&- Alpha-BK. 11 U MGIKG Alpha-BHC 11 U MGlK& 

Alpha-Chiordane 4.6. U UGiKG Al~h&Chlordane .1-l U MGIKG Alph&ChlWar& 11 U MG/KG 
_.. 

Beta-BHC b.6 U.UG/KG Beta-BHC 1; U MG/KG - B&a-& 11 iJMGiKG 

Delta-BHC 4.6 U UGJKG Delta-BHC 11 UMGiKG Datta-BHC 11 U MCi!KG 
-. --.-..--. - ~~-~~~ ---.-- __.-.. 
Dieldrin 91 UUGIKG Dieldrin 21 U MGIKG DieMrin 22UMGIKG 

Endasulfan I 4.6 U UG/KG EndosuKan I 6.5 J MGIKG EndosNan I 11 UMGlKG 

&do&fan II 91 UtJG!KG Endosutfan il ..21 U MGNG Endosulfan II 22UMtiG 
.-. 

EndosuKan Subte 91 UUG/KG Endos&an Sufatate-- 21 U t&/KG. Endosulfail S”i& 22tJMGIKG 

Endrin 9.1 ti UGJKG Endrin -. -. 21 ti hiGiG Endtin ~~uMWG 

Endrin Aldehyde 9.1 U UGIKG Endrin Aktehyde 12 J MG/KG Endrin Aldehyde 22 U MG’KG 

Ecdrin Ketone 9.1 U UGIKG Endtin Ketone 21 U MGIKG Endrin Ketone ZUMGIKG 

Gamma-BHC 4.6 U.UG/KG Gamma-BHC 12 MGIKG Vi* Gamma-BHC II U.&/KG 

Gamma-Chlordane 4.6 U U& GammbChlordane IlUMGIKG Gamma-Chlwdana - 11 U M&KG. 

Heptachbr 4.6 U UGlKG Heptachbr 11 U MWKG Heptachbr 11 U W/KG 
-- ------ ..-.- ..- ~~. ~... --- _... 

Heptachlor Epoxide 4.6 U UGlKG Heptachlor Epoxide 11 U MWKG Heptachtor Epoxida 11 U MGIKG 

Methoxychbr 46 U UGlKG iGhoxychbr 110 U MGIKG Methoxychbr 110 U MG/KG 

Toxaphene 180 U UGlKG Toxaphena 430 U MGIKG Toxaphana 450 U MGlKG 

d 

,_ , _. , _,- ._ ,A. . ,-.. . .,. . . . ,.. I. z., _ ” . ..-. .: .-.3 _. :..,. .,. _, ,, _. ._^ __ ,, ., 

Tuesday. February 08,200O Page 4 of 8 



Engineering Test Pit Sampling 
U -Analyzed for but not de&&d B - Analyte in blank as well as sample 

J - Compound detected, value is estimated E - Exceeds calibration awe ange 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not detected, quanWatii.liml is estimat D - Identified at secondary dihmticn fadOr 

x~;-:^1uiir” d”xawm~~~%~~‘~~~~“~ ^ ~~~~~~.~~x~~~~~~~~~~n~“~,~~ .c*m-,*p\y& ,~,-,~.~.~~“;~:~~-)..‘j~,~~~~ xl~~~:iii~*:~2,~.:‘T”1..~, I I : ._ -c: I<: n’: -x<“:; :c:,~~co~I: ,i\‘...’ Y ‘2,: ::, ::1-:x:.,.1; 
_ _ ._ . . _ _ __.___.._.,__,..__.__ - __._.___ -.._ .._.............. - -... . . . ..- - _....-...-...-......--...--. -... -.- .-.. -.---- .--. --- ~.... -.....- 

i swsanlplc ID: MISS-00560 T&P23 SW smnpk ID: M3SS-OOjRO TeslPit3 I sw.sm@2 ID: .MLWOO600 T&Pit3 

I sample Qp: Subsqface Soil TRUP sampe Tjp.?: Subsu~ace Soil REOV j .%mple @pe: Sub.w$ace soil RELO 
Sample Dare: W/31/~/1999 Sample Dale: Ox/3M999 1 sanlple Date: 0&/3M999 

Analysis Name ReSUll Unil Exceedance An&y& Name Resrtll Unit Erreedance Ana&sis ,%‘ame RCUlll Unit Erceedance ..- .- _ .-- _ _-... .-._ . ..__ ___. .._ 

4,4’-DDD 4.9 U MGIKG 4,4’-DDD 7.6 U MGIKG 4.4’-DDD 3.9 U MGIKG 

4.4’-DDE 4.9 U MGIKG 4,4’-DDE 7.6 U MGiKG 4,4’-ODE 3.9 U MGIKG 

4.4’-DDT 4.9 U MGIKG 4.4’-DDT 7.6 U MGJKG 4.4’DDT 3.9 U MGIKG 
__ __- ., .._ ._. . . .._ __ ._. _. _. _ . . ._. .-.. .- ._... --._-. .-- __. _... ___ _ . . ..-- .-..---- -- . -..- - ..- _ 

Atdrin 2.4 U MG/KG A!dfi 3.8 U MGIKG Atdrin 1.9 U MGiKG 
.____. _ _..__ ___ .____._.. .____.___._.... -.- .- _..^. ._- .._. ._-.. . .- .-.. ..- ..-. -. 

Alpha-BHC 2.4 U MGiKG Alpha-BHC 3.8 U MGIKG Alpha-BHC 1.9 U MGiKG 
~___..___-____----_.-- -- -... -..-.-_ 
AJphz-Chkcdane 2.4 U MGIKG Atpha-Chlwdane 3.8 U MG/KG Alpha-Chtordane 1.9 U MGfKG 

-- 
Beta-BHC 2.4 U MGIKG Beta-BHC 3.8 U MGIKG Beta-BHC 1.9 U MG!KG 

Delta-BHC 2.4 U MGIKG Delta-BHC 3.8 u MG/UG De&BHC 1.9 U MWKG 
___..___..______.....____.__..__~~~~~~.,~..~~~..~~....... -.- -..-__--_-.- _,__I____..____.._ -- __ -_- __... -.-...-__ ..-_ _ .- ._... _ -__- _ -_--- __.._. _ _-_- 
Dkddrln 4.9 U MWKG Dieldtin 7.6 U MG/KG 

.~~,-~rin . . . ..-.---.---. 
3.9 U M&KG 

__. ..- - . .._ - .._....___.__.... -._- ___-....-........... . . ..--.......-.....-- 
Exlosutfan I 2.4 U MG/KG Endosulfan I 3.8 U MGIKG Endosulfan I 1.9 U MG.‘KG 
.___......_... _ . ..__..... . .._ ._..... .._._... _..____....._-_--....-.^._.............__. - .._._...._.__.__._._.. -_-- __-..._____ - ..__.......-...-. .-.-.--.---. - ___._..... - .---- ..___ -_-. . . . ..__ ._ . . . . . . . . .._.. - .^....__. -. . 
Endmulfan II 4.9 U MWKG Endosuifan II 7.6 U MGlKG Endosulfan II 3.9 U MG’KG 

Endosulfan Sulfate 4.9 U MG/KG Endosuifan Sulfate 7.6 U MGIKG Endosuifan Sutfate 3.9 U MGIKG 
---_____.-__- 

E&in 4.9 U MGIKG Endrill 7.6 U MGIKG Endtin 3.9 U MGII(G 

Endrin Aldahyde 4.9 U MG/KG EnUrln Wehyde 7.6 U MG/KG Ertdrin Aldehyde 3.9 U MGlKG 

Endrin Ketone 4.9 U MG’KG Eridrin Ketone 7.6 U MGIKG Endtin Ketone 3.9 U MCXG 
- ..__.... - -- - . . . ..^.__. _ _- __.__..._......___...__-~.~..~......-...-...-.... .- .._..... . . . ..--.- .-.. .-. -.--. ..--- _..__ _ _.._ ._ _.. .- . _ 

Gamma-BHC 2.4 U MGIKG Gamma-BHC 3.8 U MGIKG Gamma-BHC 1.9 U MGIKG 

Gamma-Chlordane 2.4 U MGlKG Gamma-Chbrdane 3.8 U MGKG Gamma-Chlwdane 1.9 U MGIKG 

Heptachlor 2.4 U MGIKG Heptacftlor 3.8 U MGIKG Heptachlor 1.9 U MGIKG 

Heptachlor Epoxtie 2.4 U MGIKG Heptachlw Epoxide 3.8 U MGlKG Heptachlor Epoxide 1.9 U MG/KG 
.._... -_. . . 

MBlhO~l~ 24 U MGIKG Md-KXyChlor 38 U MGIKG Memoxychbr 19 U MG/KG 
..- --.. - - ..- ..-... - ..__.._ ___ ._-.. _ ._. . . __.....___ . ..- ---.--...--.. -^ ..-. . ..- --... . _ __.... -. ..-.- ._.... ..- ..-. __. ___ _ _ 

Toxaphene 9BUMGlKG Toxaphene 150 U MGlKG Toxaphene 77UMGIKG 

~ .SWSampfe ID: .WS-00570 T&Pit3 SW SanpIe ID: hK~fWS90 TeslPi13 / SW Sample ID: M7.~~-00blO T&Pit3 

simple T,vpc: Subsuflace Soil TRLO Sample Type: .%&t&ace Soil REUP sum& lype: Substr~ice Soil REUP 
L i Sample Date: o&131/1999 Sample Daw 08/31/1999 

/ 

j Sample Date: O<Q7/3?/1999 

: An&s& Name RCSIt.9 Unil Exceedance Analysic Name Resull hi1 ikeedance j Analysis Name R6?SUil Unit Exeeaimce _. 

4.4’-DDD 3.9 U MGIKG 4,4’DDD 6.5 U MG/KG 4.4’-DDD 6.5 U MGIKG 
._._. - ..-...- - ._.......... .- . . .._. - .._... ..^....... . ..__ - ._.__...__-....--.-...--..--...-. -.-...-.......---...... -.-- .- ----. -.-.----.-..---.-..-...- -. ..- --- .--------..-.....- --..--.----. 
4,4’-DDE 3.9 U MGIKG 4$-DDE 6.5 U MGlKG 4,4+-DDE 6.5 U MGIKG 

4.4’-DDT 3.9 U MGIKG 4.4-DDT 6.5 U MGIKG 4,4’-DDT 6.5 U MGlKG 

A!drin 1.9 U MGiKG Aldrin 3.3 U MGIKG Aldrin 3.3 U MGIKG 
,.___,. __ ..- . ._.____...__._ - .._. ..__.... .-- -- -.--------.-- --.. --- - _. .-_ ..- . ..-_ 

Alpha-BHC 1.9 U MGIKG Alpha-BHC 3.3 U MGIKG Alpha-BHC 3.3 U MGlKG 
._,...,.__...,_ ._ .- . . . . - . . . . - . . . . . . ..- ..___^__^.._.__._..__.... ..--..-.---...-.......-.---..-.----..-.. -.. -..-------... -.----..-.-.--...-- ~. _ _ _. ..^ 
Atpha-Chbrdane 1.9 U MGIKG Alpha-Chlotdane 3.3 U MGtKG A@ha-Chbrdane 3.3 U MGIKG 

-. ~. ._ . .-.. .-. ..-. 
Beta-BHC 1.9 U MGIUG BetbBHC 3.3 U MGIKG Beta-BHC 3.3 U MGIKG 

Delta-BHC 1.9 U MCXG D&a-BHC 3.3 U MGfKG Delta-BHC 3.3 U MOKG 
------------ _---.- _____---__- __. ~- --~ 

Dietddn 3.9 U MG/KG Dieldrin 6.5 U MGIKG Dieldrin 6.5 U MWKG 

EndosuVan I 1.9 U MGlKG Endosulfan I 3.3 U MGIKG Endosutfan I 3.3 U MGIKG 
. . . .._ -.. .__.... . _ _ ..^^.. __- .._. . . . . . ..--_-.-- --.... -... . ..-..-. -.- ..- --..---- .- ..-.. _. __. _ __-.._ ..-._- ._. -...-.-__ --. ..-... ..-. -....-.... 

Endosuffan II 3.9 U MGKG Endosulfan II 6.5 U MGIKG Endosutfan II 6.5 U MGIKG 
_.___._...... - . . . . . . .._............._^..... - __..._..... ..^ .^.... ^^_._._..... - _..._..____.. -.-- ..-.---.--....--.----.--....-.-..... -.-. -- __ ..__. ..__ - -. .-... . . ..-. ._ .~ - _ _ 
Endwulfan Sulfate 3.9 U MG./KG Endosuifan &Nate 6.5 U MGn(G EndosuKan sulfate 6.5 U MGIKG 

_. .- - ..__ .-. - - 
Endfill 3.9 U MGKG Ehdrin 6.5 U MG/KG E&in -b.S U MGiKG 

-_ __.~. ._.._ -.. 
Endfin Atdehyde 3.9 U MGIKG EndrinAldehyde 6.5 U MGIKG Endrin Aldehyde 6.5 U MGIKG 

Endrin Ketone 3.9 U MGJKG Endrin Ketone 6.5 U MGKG Endrin Ketone 6.5 U MGiKG 

Gamma-BHC 1.9 U MGIKG Gamma-BHC 3.3 U MGKG GammbBHC 3.3 U MG/KG 
.._.. ^. _. __, _ _,._,. ._ _ . ..__.. ,..... _ __ .,_...... ..-.. ..-.. ..- . . ..___._.._..__........ ..- ..- -.--.--.- -.-... 
Gamma-Chtwdane 1.9 U MO/KG Gamma-chbrdene 3.3 U MGIKG Gamma-Chbrdane 3.3 U MGIKG 

H&L&-- 1.9 U MG/KG Heptachlor 3.3 U MGiKG Heptachlor 3.3 U MGlKG 
--._-- ___.-. -.- ---- 

HefXach!xx Epoxide 1.9 U MGfUG -------- rw=; Epax& 3.3 U UGIKG Heptachlor Epoxide 3.3 U MGlKG 

MethOX@lbr 19 U MGIKG MethoXyChkU 33UMGIKG Methoxychbr 33UMG/KG 

TOXaphene 78 U MGJKG Toxaphene 130 U MGfKG Toxaphene 130 U MGIKG 
,..... ..__ . .._ _.. ..___._. .._____....._ - . . ..__............._.__...._.... ..-.......... ..- -.-... .-. .-. -. __.._ ._ . 
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Table E-4: Soil Chemical Data - Pesticide Analyses Result Qualifier Codes 

Engineering Test Pit Sampling 
U -Analyzed for but “ot detected 

J _ Compound detected, value is estimated 
B - AMlyte I” blank as well as sample 

E-Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not deteded. quantiiatiin limit is estimat D - lde”tfied at 5%0nda~ diluabon factor 
.:: . . _.,. . _ _.__ _,,.. ,.., ._,..: . . __ . . . ..:,, . ..5. _,,. ,, . __ / - 

SW .%mplc In .4ns.s-00-10 Tesr Pi! 4 sw ~lllp~r In: Mm-00-30 Tesl Pit 4 su~s~~~pi~ In: MS.%OFjO Terl Pif 4 
Sample 7j;pe: .Gh.nrg%ce Soil svov san1plr r)p:vpr: .suhJu~oce Soil SCLO smple 7yppe: Subsutface Soil TRVP 
.hpk Lhw OYoI/I 999 so?llple Lhrr: 09/0//1999 .knple lhc: U9xvl/lY99 

Analysis Name ReSUll Vnit Exceedonce ~na~yscir Name Resr,lC L’niI Exceedonce Ana.Jysb ,Yame RSUIC Vnit Exceedawe 

4.4’-DOD 6.2 U UG!KG 4.4’-DOD 3.6 U W/KG 4.4’-DOD 3.6 U UGlKG 

4.4’-DDE 6.2 U N/KG 4$-DDE 3.6 U UWKG 4.4-DDE 3.8 U UGiKG 

4.4’-DOT 6.2 U UGiKG 4.4’-DOT 3.6 U UGMG 4.4’-DOT 3.8 U UGlKG 

AM” 31 ULWKG Aldrin 1.8 U UGlKG Ald”” 1.9 U UGlKG 

Alpha-BHC 3.1 U X/KG .. Alpha-B’HC 1.8 U UGIKG Alpha-BHC 1.9 U W/KG 
-- ~.~ -- 

Alpha-Chlordane 31 UUGKG Alpha-Chlordane 1.8 U W/KG Alpha-Chtordane 1.9 U UGIKG 

Beta-BHC 3.1 U %/KG Beta-BHC 1.8 U UGIKG Beta-BHC 1.9 U UG/KG 

Dena-BHC 3.1 U UG/KG Deita-BHC 1.8 U UGIKG Deka-BHC 1.9 U %/KG 

Diildrin 6.2 U UGlKG Dis&” 3.6 U UGIKG. Dieldrin 3.8 U UGIKG 

Endownan I 3.1 U ;&KG Endosuifa” I 1.i iJ U&G End&fan t -- - 1.9 U UGIKG 

End&a” It 6.2 U UGIKG Endosulfa; II 3.6 U UGMG Endosulfan II 3.8 U UGIKG 

EndowMan SuKate 6.2 U UGlKG Endosulfan Sutfate 3.6 U UOKG Endosuifan Sulfate 3.8 U UGMG 

Endrin 6.2 U UGiKG Endrin 3.6 U UGIKG Endri” 38UUGMG 

.- 

Endri” Aldehyde 

Endti” Ketone 

Gamma-BHC 

Gamma-Chlordane 

Heptachlor 

Heptachlor Epoxide 

liemoxychkx 

Toxaphene 

SW’ simple ID. 
sonrplr lyvpc: 

~ shple norc. 

1 A nt$si~ Name 

4.4’-ODD 

4.4’-DDE 

4.4’-DDT 

Aldnn 

AlphbBHC 

AlphbChlordane 

B&BHC 

DeltsBHC 

Dietdri” 

Endosulfan I 

Endosu&” II 

Endosuifa” Sulfate 

Endri” 

End”” Aldehyde 

Endnn Ketone 

Gamma-BHC 

Gamma-Chlordane 

Heptachbr 

Heptachbr Epcxide 

Methoxychbr 

Toxaphene 

6.2 U UGlKG Endrin AIdehyde 36UUGIKG Endri” Aldehyde 3.8 U UGMG 

6.2 U UGMG Endrin Ketone 3.6 U UWKG End;” Ketone 3.8 U UOKG 

3.1 U UGMG Gamma-BHC 1.6 U UGiKG Gar-&btiHC 1.9 U %/KG 

3.1 U UGiKG GammaChlordane 1.8 U UGlKG Gamma-Chlordane 19UUGFKG 

3.1 U UGlKG Heptachbr 1.8 U UGlKG Heptachtor 1.9 U UWKG 

3.1 U UGIKG Heptachbr Epoxide 1.8 U UGIKG Heptachlor Epoxide 1.9 U W/KG 

31 .U. UGiKG Memoxychbr 18 U UGlKG Methoxychbr 19 U U&G 

120 U U&KG T&phe”e 72 iJ UGIKG To;aphe”e- 76 U UGIKG 

iLf7.ss-oo-‘o . - Test Pi! 4 .sIP.sumple III: MISS-00-40 TesiPiI4 ~ SW .hpk In: :ulxs-00-60 Tesr Pi14 

Subswface Sod SVVP .Yumple Type: Subs-u&z Soil TROl, I Smple Type: !+rbsei$acr %;I TRLO 
09/01’01:1999 SumpIe Lkm? OWOl/‘1999 Sample Dutr: 09/01/1999 

Result Linil Eweedance Ana&& Name RCMLII Unit Exceedonce Analysis Name ReWlt Vni: Exceeaknce 

40 UUGIKG 4.4’DDD 5.6 U UGlKG 4.4’-DOD 3.7 U UGMG 

40 UUGKG 4,4’-DDE 5.6 U UGlKG 4,4*-DDE 3.7 U UGiKG 

4.0 U UGIKG 4,4’-DDT 5.6 U UG/KG 4.4’-DDT 3.7 U UGIKG 

2.0 U UGlKG Aldrin 26 UUG!KG Aldrin 1.8 U UGMG 

2b UUGMG Alpha-BHC i.B U-UG!KG Alpha--BHti - 1.8 U %/KG 

2.0-u l&KG Alpha-~hlordane 2.8 U U&G Alpha-Chlordane 1.8 U UGiKG 

-2.0 liuckz Beta-BHC 2.8 U U&G Beta-BHC -- 1.8 U UGJKG 

2.0 U UG/KG Deila-BHC 2.8 U X/KG Delta-BHC 1.8 U UGJKG 

40UUGMG Dieldrin 5.6 U UG/KG Dieklrin 3.7 U UGIKG 

2.0 U W/KG E”dxx.uifa” I 2.8 U UGlKG Endow&n I 1.8 U UGIKG 

4.0 u cl&G End&&” II -. 5.6 U U&KG Endosulfan II 3.7 ti U&KG 

4.0 u UC% End&u& Sulfate 5.6 U UGlKG- Endosuifan Sulfate 3.7 U UG/KG 

4.0 u UWKG Endtin 5.6 U U&G Endri” 3.7 U iJGiKG 

4.0 U UG’KG Endri” Aldehyde 5.6 U UGiKG Endrin AJdehyde 3.7 U UGlKG 

4.0 U llGn<G Endrin Ketone 5.6 U UGiKG Endrin Ketone 3.7 U UGIKG 

2.0 u UGC Gam&-BHC 2.8 U U&G Gamma-BHC - 1.8 UUGiKG 

2.0 U U&G Gam&Chlordane 2.8 U l&G Gamma-Chh&“e 1.8 U UGiKG 

2.0 U UG/KG Heptachlw 2.8 U U-&KG Heptachlor -. 1.8 U UGMG 

2.0 U UGlKG Heptachlw Epoxide 2.8 U UG/KG Heptachlor Epoxide 1.8 U X/KG 

20 U UG/KG Methoxychlor 26 U UGIKG h4ern0~0hl~ 18 U UGMG 

79 U UGIKG Toxapheoe 110 U WKG Toxaphece 74 U UGNG 

-’ 
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Engineering Test Pit Sampling U -Analyzed for but not det&ed 

J - Comwurxl detected. value is estimated 
B - Analyt.? in blank as well as sample 

E - Exceeds calibration curve ranae 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not deteded. qcantitation limit is estimat D - IdentiiM at secondary diktation factor 
^li xz~~W~<~“, i;te#:cwxw?x% A,. .., . . -- -1:*1 ~~!.viww::~~~~~&y %sa%,x?Tme2~~~~ --*^~~~~~?‘s~~~~~~~~~~~~.““~~:~ 2 x::.” ‘;:L.L.?&... .> ?-:‘;i-7s: :~?~swrs”iC <.:“lc-zx~-a?? ::%W’ -.%%2!x.??,~~.Yx 

. .._ --_ .__.. - ___.....-.._.._ - ____ - ^._.. ..-.- . . .._._._...__.____.....__.. .-.-... . . . .._... ~.. . _ . . __. . .._ ..-.. .- . . .._ _ 

SW Sampk ID: ‘w.ssoor~o Test Pit 4 sw.%InpIlr ID: fwLs.s-00’90 Tst Pit 4 SW Sam,&? ID: .Mi3.s-00900 TestPitS 
/ Sample Type: .sulLsurface Soil REOV Sample l@z: Subqfke Soil RELO Sampk ljpe: Subsurjae Soil OVER 
j Sumplr Dare: 09.‘01/1999 Sample Dare: 09/01/1999 

/ 

, timpIe Date: 08/18/1999 
I 
! Analysk Name R.?Sldt Unit Exceedonce Andysf.$ Name Rewdt UniI ficeedance / Anal@ ,‘crme ReWrIt Unfi Ecceedunce .._. _-- . . - -.. ..-... ..-_- ._.__.___,_...._ .._ ,_ ..,_ . ._ . .._.............. / ..- - 

4.4’-DDD 5.0 U W/KG 4.4-DDD 4.2 U UGlKG 4.4’-DDD 3.6 U UG’KG 

4,4’-DDE 5.0 U W/KG 4.4’-DDE 4.2 U UGlKG 4.4’DDE 3.6 U W/KG 

4.4’-DDT 5.0 U UG/KG 4,4’-DDT 4.2 U UGIKG 4.4’-DOT 3.6 U &/KG 
._. -... . ._. - ..__..._....... ._........_.. _._ _._. _.___ _- .._... _. ..-.. ..-. ..^. .-.- ..~ ~.. --- -.- .-. ..--_ 

Aldrln 2.5 U UG/KG Aldrin 2.1 U UGIKG Aldrin 1.6 U UGlKG 
__ . ..-.. . . ..__ .__.. ..- . . ._-...-.. _.... .._. . .._ .- -... ..- -.. - . .._ ..__ .._^.__ .._ 

AlphbBHC 2.5 U UWKG Alpha-BHC 2.1 U UGIKG Alpha-BHC 1.6 U UGrKG 
--------. ___--_-...__ - _._-..----..-~ -__ 
Alpha-Chlwdane 2.5 U UGIKG Alpha-Chlordane 2.1 U UGiKG Alpha-ChlonYane 2.9 UG/KG 

Beta-BHC 2.5 U UGIKG Beta-BHC 2.1 U UGIKG Beta-BHC 1.6 U UWKG 

Deiia-BHC 2.5 U UG!KG Detta-BHC 2.1 U UWG Deiia-BHC 2.6 UGMG 
._.... _.._..___ .-. _-_._ ._. . ..- -.. --- .- ._.___.__.___. 

DieMrfn 5.0 U UGIKG 
. -_. . .._.__^_. ..- .____ .._,_ _ ___, ~. _. ._ “G.““;“G.-... - ____ 

Endosulfan I 2.5 U UGIKG 
^._. .~~~,---------...-- .._....... .yg . .._....... ._- !?!2 . .._. . . 

Endosulfan I 1.6 U UGIKG 
__.-... ..-_-.- _......... - ..- ._.. ..__ ._ _.._ _ _. ._.,___..^_.__,_,.,.___..~....~_ ._._ .._.___...__._____.._____ _. .._. -.. . .._ __.__.__... . . ..-.. .-.- .._ - .._.__ 
Endosulfan II 5.0 U UGJKG Endosuffin II 4.2 U UGMG Endosuifan II 3.6 U UG!KG 

EndosuFan SuEate 5.0 U UGMG Endowtin Suifate 4.2 U UG.‘KG Endosulfan Sulfate 3.6 U W/KG 
__-- -_ __-__-__----__-_ -___- 
Endrin 5.0 U UG/KG Endrin 4.2 U UG!KG Endrin 3.6 U UGIKG 

Endrin Aldehyde 5.0 U UGMG Endrin Akiehyde 4.2 U UGIKG Endrin Mehyde 5.1 UGJKG 
_.. .._ - ____.__._____._____. - . . . . .._ .._.._ -..- __.._...-.._ . . . .._ .- .- __..... -- - .-.. - .._. 

Endrin Ketone 5.0 U UG/KG Endrin Ketone 4.2 U UGMG Endrin Ketone 3.6 U UGIKG 
_. . _ ._ . ._.__. -_---_- .___. -__-._-..--... ._. .__ -. .-.-_ ..- .^ __. . ~. .- .---.. ..- ._ _ 

Gamma-BHC 2.5 U UGIKG Gamma-BHC 2.1 U &/KG Gamma-BHC 1.8 U UGiKG 

Gamma-Chlordane 2.5 U UG’KG Gamma-Chkxdane 2.1 U UGIKG GammaGhlordane 1.6 J lJG/KG 

Heptachklr 2.5 U &/KG Heptachlor 2.1 U UGIKG Heptachlor 1.8 U UGIKG 

Heptachlor Epoxide 2.5 U UGIKG Heptxhkr Epoxide 2.1 U UGIKG Heptachlor Ep&de 1.6 U UGIKG 

Memoayd-dw 25 U X/KG Methoxychbr 21 U UGIKG MetJloxychku 18 U UGiKG 
_..... ___ - __.. __.. - .___. ---_-_- __.__ . . _ - . - .-.-. -. -- __...__ - .__.__. . .._.. ---. 

Toxaphene 100 U UGIKG TOX&lfNW 64UUGIKG Toxaphene 73 U UUKG 
. . -.. .-.- ..- ._. ., ._. _ . _. ._ ._ ..-. - .-...- - _ 

-. - ___ _.. ..__ ___ 

I SW Sample ID: M.LS.S-OO’8X Test Pit 4 SWSam& ID: Ms.s-00800 T&Pit4 SWSa/n& ID: A4is-00910 TestPit 
: Sample rvpe: Subsuvace Soil REUP Sample ?jf?e: Subsqface Soil RELO Sample Type: Strbsrr$acr sbil (iPER 

Sample Dare: 09/01/1999 Sample Date: 09/01/1999 j Sample Dme: OtW18/I 999 

j Analysis Nume Result _. .._.___ Unfl Exceedance Analysis &me ReSrrlt Unit Exceedonce ’ Annlysis Name Rearlt tinti Exceeuknce . . __..^_^ _ . . . . - ..-.. -.. .-._-..-- -..-- -...---. .- - --:. ---. 

4,4’-DDD 5.8 u UGlKG 4.4’DDD 4.0 U UGiKG 4,4’-DDD 5.0 U UGIKG 

4.4’DDE 5.8 u UG/KG 4.C-DDE 4.0 U N/KG 4.4-DDE 5.0 U UCWG 

4.4’-DDT 5.8 u UGlKG 4.4’-DDT 4.0 U UGJKG 4,4’-DDT 5.0 U %/KG 

A!drin 2.9 U UGNG Aldrin 2.0 U UGNG Aldrin 2.5 U UGMG 

Alpha-BHC 2.9 U UG!KG Alpha-BHC 2.0 U W/KG Alpha-BHC 2.5 U W/KG 
.__._._. - -.. .._.._..__..._.._.________. .______.. .____.____.__._.. _.. ..~ __.._ .- .____.... -. - .~ _ ._______. _-. _..-- -... 

Alpha-Chlordane 2.9 U UGIKG Alpha-Chlordane 2.0 U UG/KG Alpha-Chkwdane 7.0 WJKG 
- __. .- _.^.__ -... . . - ..-..-..-- ---- - - ..- ._.. _ .~_~ _.__ ~_._. . . 

Beta-BHC 2.9 U UGIKG Beta-BHC 2.0 U UGJKG BetbBHC 2.5 U UGIKG 

Delta-BHC 2.9 U UGIKG Delta-BHC 2.0 U UGiKG Delta-BHC 2.5 U UGlKG 
-___--.__.--...-__ --__ -- 
Dieldrii 5.8 u UGIKG Diidrln 4.0 U UGJKG Dieldrin 5.0 U X/KG 

Endasulfan I 2.9 U UGlKG Endosulfan I 2.0 U UGIKG Endowlfan I 2.5 U UGA<G 
.._ _._ _.__...... -... _. ._... ___. __ . - ^ -.._-_- _____^...... - _...^ - . . . .._.. ----..- . . . .._.__ -._ .__. __._ ._.._...- _..- .._~._ ._ _.. - -______ ___.^........ -- 
Endosulfan II 5.6 U UGrKG Endosulfan II 4.0 U UGIKG Endosulfan II 5.0 U UGlKG 

EndosuKan Sulfate 5.8 U UGIKG Ecdowlfan Sulfate 4.0 U UGIKG Endosulfan Suifate 5.0 U UOlKG 
__ .._ . ^.._ . . .-. . .._. -.. .__... ._________. 

Endrill 5.8 u UGIKG Enbill 4.0 U UGIKG E&in 5.0 U %/KG 
__- --- ----- .----- -_.- ----- 
E&in Aldehyde 5.8 U UGIKG Endrin Aldehyde 4.0 U UGIKG Endrin Aldehyde 5.0 U UGlKG 

Endrin Ketone 5.8 u UGIKG Endrin Ketone 4.0 U UGlKG Endrin Ketone 5.0 U UGXG 
. . ._..._..._.. .- ._....... .- .._._.._...._.._........_............... . . .._.._ _ .._. _ .._.. _.._ . . _ ._ _ . ._. . . . _. _ _ -... 

Gamma-BHC 2.9 U UGiKG Gamma-BHC 2.0 U UGIKG Gamma-BHC 2.5 U UGiKG 
_.. _ . ^ ̂  

2.9 .U bG/KG 
.._. __ _......__........ - .._._._.__ .._ ..- 

Gamma-Chkxdarie Gamma-Chlordane 2.0 U UGIKG Gamma-ChlwJane 2.5 U UWKG 
. .._ .._. .._ . .._.... ._ _ . .._ _- __.__ -__. ._ ..-. . . _.. 

Heptachlw 2.9 U UGiKG Heptachlor 2.0 U UGIKG Heptachku 2.5 U UGIKG 
-__.---- -.._ -.--_-- - _____ _-_____ __,____________________ -.-.--.----- -.---.-...-..---.-.---.----~ 
Heptachlw Epoxide 2.9 U UGlKG HeptachloGii&Ge 2.0 U UGIKG Heptachlor Epoxide 2.5 U lJG/KG 

MethoxyChlW 29 U UGiKG Hethkychlor 2UUUGlKG Methoxychbr 25 U UGIKG 

TOX@leM 120 U UGMG TOX@-lWle 61 U UGIKG Toxaphene 1M) U UGiKG 
. _ . . . ._-.. ^... _..._ _ _. _.. . . . .._ . _. 



. 
.., 

. ..^. : ‘_ 

Table E-4: Soil Chemicai Data - Pesticide A&i&es 
.,_ ..,, .._ ,,..’ . ‘:: .: 

Result Qualifier Codes 

Engineering Test Pit Sampling U -Analyzed for but not detected 

J -Compound detected value IS estimated 
B -Anal@ tn blank as well as sample 
E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not deteded. quantitation limit is estimat D - Identified at se~ndary diluation fador 
_ ._ , : li ,.:, ..,-. ; r _ ,._ 

4.4’-DDE 

4.4’-DOT 

Aldrin 

AlphaBHC 

4.0 U UG/KG 

4.0 U UG/KG 

20 UUG/KG 

2.0. U UGIKG 

Alpha-Chlordane 

Beta-EHC 

D&a-BHC 

Dieldrin 

Endosulfan I 

Endos”if&l- 

Endosuffin SuHate 

Endrin 

Endrin Atdehyde 

En&in Keto& 

GammbBHC 

Gamma-Chlordane 

Heptachlor 

Heptachlor Epoxide 

Meihclxychlor~ 

Toxaphene 

20 UUGIKG 

2.0 U UGlKG 

2.0 U UGn(G 

4.6 U UG/KG 

2.0 U %/KG 

4.0 U UG/KG 

4.0 U UG/KG 

4.0 U W/KG 

4.0 U UGIKG 

4.0 U UGlKG 

2.0 U UGlKG 

2.0 U UWKG 

2.0 Ll UG/KG 

2.0 U UWKG 

20 U UGlKG 

80. u UGKG 

i\fl.Y.wl0930 l-a Pit 5 

Subsu$ace Soil UPER 
OWlX/1999 

Result hit Erceedance 

6.0 U UGIKG 

6.0 U UGlKG 

6.0 U UGIKG 

Aldrin 

Alpha:BHC 

Alpha-Chlordane 

Beta-BHC 

DeRaBHC 

Dieldtin 

Endosutfan I 

Endosulfan II 

Endosutfa” Sulfate 

Endrin 

Endrin Aldehyde 

En&in Ketone 

G%&&HC 

Gamma~hlwdane 

Heptachlor- 

Heptachlor Epoxide 

Methoxychlor 

TOX~pfWW? 

3.0 U UGIKG 

3.0 U UGIKG 

3.0 U UG/KG 

3.0 U UG/KG 

3.0 U UGIKG 

6.0 U UGiKG 

3.0 U UGIKG 

60 uuG& 

6.0 U UG/KG 

60UUaKG 

6.0 U UG/KG 

6.0 U U&KG 

3.0 U UG/KG 

3.0 U UGlKG 

3.0 U UOKG 

3.0 U UGlKG 

30 U UOKG 

120 U X/KG 

l-H- 

-. ,. ,,<.V~l.. \~ ., ^__ .F.‘ _, “. ,.. .- . . . . . . ,.,_ .,. . I ., .,. 
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Engineering Test Pit Sampling U - Analyred fw but not detected B - Anaiyte in blank as well as sample 
, J - Ccmccwd deteded. value is estimated E - Exceeds calibration curve ranae 

Maywood Interim Sforage Site, Maywood NJ UJ -Compound not detected, qwntitation limit is estimat D - Identified at secondaty dilvation factor 
~,~-I~~“~P~~~~~~~~~~~~~~j~;:~~~~~~~ Bmww*:>:sj Eex-c Is;;: ‘TZX~ a~~;-jZr~.~~~~:~~~:~~r; :~iszl;iI* 7,. -“‘-cssAzIT .a:. ?a: -iL- :~~~~~;~,~~~~~,~~-“-~~ 

..~. ..-.......-.. ..-.. ..--.-...- -.. .._-.- .___._..___. - .- ..,___ ._.^____._.. . _..... -_ . ..__.___ --- __.___,____.._.___,_..... - ..’ .._ .._ _ _ ._. . ._ _ _ . _ _.. .___ _. ._. ___ ___ 

/ swsampi~ ID: .wss-ool4u TeStPit ; SW swnpie in: Ml.sOOI90 Test Pit I / SWSantpfe ID: .ws.%00330 lkst Pit 2 
.%mpIL? 7ype: Subsu~ace Soil suov : Sample rvp: Sub.w&ce Soil TRLO 1 sbnlple Ijpe: Substqface Soil suov 
Sample Dale: 08/30/l 999 Sample Dare: 08/20/I 999 ; Sample Da/e: OS/254999 

j p.!???F-.F~%- ..-.. -..-..RE!! .___. -.Pir .-??~e!?!!FE 4nob:~-C:!z.-_ _....____._ - ..__ . ?! es”!. unk tkeedance I An&s& I%bme ___._____.._..__ -. ,.__... -.. ReSrrlr Unit Erceedance __. - ___._________._.._....... 
Arochbr-1016 36UUG/KG Amchbr-1016 36UUG/KG Arochlor-1016 36 U UGlKG ---- ______-_-_---- --..- -_- -____---__.-- . ..____ 
Arochlor-1221 36UUwKG Fvocillcf-1221 38UUwKG Arwaor-1221 36UUGiKG ___ __ ..___. .._-_.. -... _.._,.__.._. _ . ._,. _ ._^._ .______________._._._ ._. .._ ,.. . ._ ___... ._. ____ ..__ _ _ -_ __- __._ - .-----. 
&cdllor-1232 36UUGiKG Arochbr-1232 38UUGNG Arochlor-1232 36UUGiKG 

/%-c&w-1242 36UUwKG Arod~!or-1242 38UUG/KG Arochlor-1242 36UUGiKG 

Amchlor-1246 210 UGIKG ArocJllw-1248 36UUGIKG Amchlor-1248 36UUGdKG 

Arxhlar-1254 140 UWKG AroCklor-1254 36 U UGlKG Arochlor-1254 59 UG/KG -.. 
AIDChkU-1260 36UUGIKG Arcchlor-12w 33 U UGlKG Arwhlor-1260 36UUGIKG ~--~ -__-. -- --_----- - 

i SW Sampk ID: 
Sample Type: 

I &mpie Date: 

: AnaJvsLs Nante 

Arochlw-1016 

h&WOO15X Tesf Pkl SWAinnple ID: 

Subsurface Soil SUUP Sample Type: 

08/.20/l 999 Sample Date: 

ResUll Unit Excezdance : .4n&& ~,wn.e 

36UUGIKG Arochbr-1016 

MJSS-00200 TestPit / SW Sm,ple ID: 

Sub.wr/ace Suil REOV 1 Sample rvper 

ow20/1999 I Sample Date: 

Rest& Unit Exceedonce j ,4naJ@ ,;Ome 

62 U UGiKG ‘Arochbr-1016 

MSS-003~0 . TestPit 

Subsqfuce Soil SUUP 
OR’25/1999 

ReStkIt Unit Exceedance 

36UUGiKG 

Arochlcf-1221 38UUCiIKG AtOChbr-1221 62UUcn<c hochlor-1221 36UUGiKG 

Aroch!ar-1232 38UUG.iKG Arodbr-1232 62UUG’KG Mochbr-1232 36UUGiKG 

Aroch!ar-1242 38UUGIKG Arochlor-1242 62 U UGlKG Arohlor-1242 3SUUGlKG 

Arochkx-1246 38UUGMG Amchlor-1243 62 U %/KG Amdlbr-1246 36UUGMG 

Arodlbr-1254 38UUGNG Arochbr-1254 300 P UGIKG Amchlor-1254 32 J UG/KG 

ArOCJllor-1260 36UUGIKG Arcchbr-1260 62UUG/KG ArochlW-1260 36UUwKG 

: SW SampIe ID: lwLs.wo14 TeStJJitl 
I Sample TvJx?: 

SW Sample ID: 

Subsuflace Soil sue : Sample Type: 

Sample Dare: O&/20/1999 ; Sample Date: 

Ana@i.s .hame Result 
/ -... 

ihit Exceedance AnaJw& .Mam _......._...__.._.... -__- . . . -.-...-- --._- _..._..____ .__._._....___ 
Arochlor-1016 39 U UG/KG Arochlor-1016 

MSWO210 TestPiti ; SW Sample ID: 

Subsqke Soil REUP 1 SumpJ@ Type: 

Oiw20/1999 j scunple I)crre: 

ReStIll Unit E&t-edance i An&y& Name 

52 U UGIKG Arochlor-1016 

MS--00350 TestPit2 

Subsurjoc Soil SULO 
OSZYI 999 

ResUIt Unit Erceedonce _..-. _ ..__._.. __-. ^ 
41 U UG/KG 

Amchbr-1221 39 U UG/KG Amchlor-1221 52 U UGIKG &OChhf-1221 41 U UWKG 

c &odllc+l232 39 U UGiKG AFJChlw-1232 52 U UGMG Aroc!l!or-1232 41 U UGIKG - . . . . ..-...- -. .._. .-. ..-... . -... .-.. ______._. - ___._ __... 
Arochlor-1242 39 U UGlKG Arochbf-1242 52 U UGXG Arochlor-1242 41 U UGIKG 

Axchlcf-1246 39UUGNG Arodlbr-1248 52 U UGMG Arochlor-1248 41 U UGIKG 

Arochlc+1254 39 U UCWG AKlChkX-1254 52 U UGMG Amchbr-1254 41 U UGIKG 

Arcdllor-1x0 39UUGiKG Armhkx-1260 52 U UGIKG Arochlor-1260 41 U UGiKG 
.._....... _..._.._. - ________. -_-_-- . - .._ ..^ - ..^.... ._. _. ..-. ___ _ .__.. ___________. 

I SWsmq?f~ ID: MISS-001 70 TeSrPitI SW SawpJe ID: M.%%00220 Test Pit I SWSample ID: MYS-00360 TestPit 
/ Sample Type: Subs&ace Soil TROV Sample zvpe: Subsqface soil RELO 

/ 
SumpIe Ijpe: Sub.w$ace Soil TROV 

: Sample Date: 08/20/l 999 Sample Dale: 0x/20/1999 ! Sanrpre Dare: 08:25/l 999 

Analysivhkme Result Unit Exceedance ; Analfsir Name ReStlIt Unit Erceedance / Ana&sis ,w~me ResUll Unit Erceedance ~.. . _--~ -.-~ -~_~ -_______. -- __^... 
Arochbr-1016 36UUGIKG Ar~chbr-1016 38UUGIKG Arochbr-1016 39 U UGlKG 

Amchklr-1221 - 
------ -- _-_- ____-_. -_---.-__--__- ~- 

36UUGIKG AfOCJlbf-1221 38UUG/KG ArocJllOr-1221 33UUGiKG 

Amchlor-1232 36UUGIKG Amdllor-1232 38UUoKG Arochlor-1232 39 U lJG/KG 

Arochh-1242 36 U UGIKG Arc&lor-1242 36UUGlKG Arochbr-1242 39 U UGlKG _ _._. .._. _ _ _._ _ - . . _. _.._.._ - . .._ .._.. - . ..- -. . . .._.......... - 
Arochb+124B 36UUGIKG Arochlor-1246 38UUGIKG Arochbr-1246 39 U UGIKG ..__ _._ . . __..^. - ^.. .___...._____. - .._________^.__ - . .._. -..-. - _. .._.. -.. _...... -_.. 
hachl0r-1254 270 UGIKG Arochlor-1254 38UUGMG Arochbr-1254 62 UGIKG 

Arochbr-1260 36UUGiKG AX&IO+1260 38UUGiKG &OChkX-1260 39 U UGIKG 

SWSmpIe ID: MSS-00180 TeStPitI SW Sample ID: 
Sample 7)~: Subsu$acc SoiI TRUP SampIe Type: 

, Sample Dale: OU/2O/J999 shple Date: 

i Ana&sisXame ReSUll Unil Ereeedance AnaJ(ysir:%‘ante --- ---- -- _--- 
&ochl0+1016 44UUGiKG ArocMor-1016 

Arochlor-1221 44UUGfKG APXhkX-1221 

MJSS-00230 TeStpill I SW Sample ID: MSS-003-x TestPit 

Sub~@ce Soil REUP : .%xmpJe ljpe: Sub.wrjace bil TRUP 
08/20/I 999 i sO,,,ple Date: ObZ31999 

RtYSUJt Result Unit Exceedonce / Ana&& *‘ante Unit Exceedance -.-_- ~ :_-.----!-----.-. -..-. ---- 
51 U UGXG Axchbr-1016 42 U UGiUG 

51 U UGlKG Amd’tbr-1221 42 U UGiKG 

Arodllor-1232 4lUUGIKG Anxhbr-1232 51 U UGIKG Arochbr-1232 42 U UGlKG 

Arochlor-1242 44UUGiKG Arochbr-1242 51 U UG/KG Arochbr-1242 42 U UGiKG 

Arcxhlor-1246 44UWXG kcchlor-1246 51 U UG’UG Arochlor-1248 42 U UGMG 

hxhlw-1254 44UUGMG Arcchbr-1254 51 U UG.‘KG Amchbr-1254 42 U UGiKG 

Aroc5llor-1260 44UUGlKG Arochlor-12W 51 U UG.‘KG AmcNor-1260 42 U UGIKG 

‘.-.-A 



.\ 

Table E-S: Soil Chemical Data - P&3 AnaIyses 
Engineering Test Pit Sampling 

U -Analyzed for but cot detected 

J - Compound deteded. value is estimated 

8 - Analyte m blank as well as sample 

E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ 
. 

SW .sonlplc ID. .wl.ss-003NQ TestPit SW .%mple ID: 
Sample Type: Suhnrflucr Soi/ TRLO Sanrple 7;vpe: 

sanlple Dlw~ lW?5~?999 sample vare: 

Analysis Name ReSUll Ut!it Exceedonce ha&is Name 

Anxhlor-1016 38UUGlKG &ochl0r-1016 

Arc&lcx-1221 36UlJGiKG &ochlor-l22l 

Arwhlor-1232 38UUGJKG Aroclllor-1232 
-_--. 

Arcch!.x-1242 38UUGiKG Arochlor-1242 

AEdlor-1246 38UUWKG Arochkr-1248 

Axdlkr-1254 38UUGlKG Arc&lor-1254 

UJ - Compound m)t detected. qwnt~tation limit is estimat D - Identified at secondary diluation factor 

M7.S.S-fW5ZO TestPit Sri’ sample ID: lwxs-oos-0 Test Pi1 3 

Suhsqface Soil SL’OV Sumple Ijpe: Suhswface Sod TRLO -/ 

0~~31/1999 sample Dare: 08~3li/999 

ReWIt hit- Exceedance Anaps +me ReWlI LGtit Erceedance 

47 u UGIKG Amchlor-1016 39 U UGIKG ..~ __.__ -_---- -.~------- ___.___ ___... 
47 U UGiKG .4ochlor-1221 39 U UGlKG 

47 U UGlKG Arochlor-1232 39 U U&G 

47 U UGlKG Arochlor-1242 39 U UWKG 

47 U UG!KG Arochlor-1246 39 U UGiKG 

47 U UGlKG &odllcr-125-l 39 U U&KG 

ArccJllW-12eO 38UUGIKG Anchlor-1260 47 U UGIKG Arochlor-l26a 39 U UGIKG 

SW SumpIe ID: 
San~ple Type: 

Sample Dow 

Anulys& Name 

Arcchlor-1016 

ArcxJllor-1221 

MISS-OUjYU TestPit SW samplr 1.0: 
Suhsrr$acc Soil REOV Sample Type: 

081254999 .%mpk Dare: 

ReSUlt Unit Exceedance .kwlysis Xwm 

46UUWKG Axehlor-1016 

46UUG.fKG Arochlor-1221 

M.S.S-OUjH TestPit SW Sample ID: 

Sxhsurface Soil SLWP sornple rvpe: 

085 i/l 999 Slmlple Date: 

Result l/nit Exceeaimce Am&s& Xame 

43 U UGJKG Arochlw-1016 

43 U UGMG Arodllor-1221 

MS-OOjYU Tert Pit 3 

Suhsu@ke %I REOV 
08/3L’1999 

Resrtlt Unit Exceedance 

75 U UGIKG 

75 U W/KG 

Arcxhlor-1232 46UUGIKG Aroc!llor-1232 43 U UGMG Arcchlor-1232 75 U UGIKG 

Anxhlar-1242 46UUG/KG Arochlor-1242 43 U UG!KG Arochlor-1242 75 U UGIKG 

Arcchlor-1246 46 U UGMG Arcchlor-1248 43 U UGiKG Arochlor-1246 75 U UGIUG 

Arccll10r-1254 .46 U N/KG Arochlor-125-l 43 U UGiKG ArGchlor-I 264 75 U UGIKG 

Afcchlor-12% 46uuGlKG ACChlO~-1260 43 U UG/KG AroclMor-1260 75 U UGIUG 

s-u Sample ID: 
.%7mple rvpe: 

.timple Dutr: 

Analyst .Name 

>ms.s-00400 Test Pit 2 SW sample ID: M7.S.S-OOJ40 Test Pit 3 SW Sample ID: .WSS-UOjYO Test Pit 3 

Suhsurjoe Soil REUP sOr,ple Type: Suhsurfoccr Soil SULO .Smpic Type: .%rhstrg(ocr Soil REIJP 

O&95:1999 &mple Dale: OR/3 Ii1 999 Sumpk /kHr: 0w31//999 

Resuft Unit Erceedance An&sisName Result Unit Exceedonce &alys& Atim< Result tinit Erceedance 

Arc&or-1016 43 U UGNG Arochlor-1016 40 U UGMG Aw&lor-1 016 65 U S/KG 

Arcdlor-1221 43 U UGJKG Amchlor-1221 40 U UGiKG Arochlor-1221 65 U UGIKG 

ArcdIor-1232 43UUGJKG Arcder-1232 40 U UGiKG Arcchlor-1232 65 U W./KG -- 

Arochlor-1242 43 U-l&KG Arcchlor-1242 40 U UGMG Arochlor-1242 65 U W&G 

AfCdiWi48 43UUwKG Arc&lor-l24a 4OUUGIKG~~ Arochlor-1246 65UUGncG 

Arcch!or-1254 43 U UGXG Arochlor-1254 4OUUWG Anxhlor-1254 65 U UGlKG 

,4&lOr.l& 43 ;iJGlUG Ar0&l0&30 
. 

40 U UGlKG Arcchlor-1260 65UUGlKG 
._. .~ 

SW Sample ID: MISS-00J10 TestPit SU .%w1ple ID: MSS-OUHO Tat Pit 3 I SW Sump/e ID. Ms.%00600 Test Pit 3 

sbnrplc Type: Strh.wrjGce Soil RELO Sampk rvpe: .Sub.w~ace Sod TROV I sbmple Qpe: Suh.w$ace Soil RELO 

.vOmple Da&: Uy/?j!IYYY Sample Date: OMI:l999 .%mple Dare: UMI!1999 

Analysti Name Result Unir Erceedance An~lys& x~me ReMt R~tllI _ Unix Eyeedom 1 ~tyl+s .vtzt~e ... Lhft Exceedonce 

Arochlor-1016 41 U UGJKG Arczhlor-1016 45UUGIKG Arc&h-1 016 38UUGlKG 

Arcdltor-1221 41 U UGMG Arcd-hx-1221 45 U UGMG &cchlor-1221 38UUGlKG 

Arwhlor-1232 41 U UGMG Arc&lw-1232 45UU&G Arcchlor-1232 38UUGhG 

Arc&or-1242 41 U UGJKG Arochlor-1242 45 U UGIKG Arochlor-1242 38UUGlKG 

Arochlor-1246 41 uu&i PJ-ccilior-1246 45 U N/KG Arcchlor-1246 38UU&KG 
_.~ . .._ . 

Arochlor-1254 41 U X/KG AmchlDr-1254 45 U UGMG Arochlor-1254 38UUGlKG 
- ~-__-~_. ~-~ 
Amchlor-1260 41 U %/KG &ochlor-1260 45 U UG/KG /uocJllor-1260 36UUGlKG 

SW slmplr ID: 
sample ?ipr: 

Sample Dote: 

AnaljiFi Name 

Arcchlor-1016 

.Mlxs-00430 TeslPit2 SW Sompk ID: MISS-00560 T&Pit3 SW Sample ID: 

Subsu~acc Soil REUP Sampfl! 7j;pe: Snhsurfoce Soil TRtiP SumpIe Qpe: 

0#25/1999 Sample Dale: OX/3lil999 ~ Sample Date: 

RCS&Jt Unit Ereeedance Ana[ysi.s Name ReSUll Vnil Exceedance AnaIysis Nome 

40 U UGMG Anchlw-1016 46UUWKG Arwhlor-1016 

MSS-00610 TestPit 

Suh.wifacr %il REUP 

OXi31:1999 

Result Unit Exceedance 

64UUGMG 

Arcchlor-1221 4OUUGIKG Arochlw-1221 48UUGJKG hcctlkv-1221 64 U UG(KG 

Arochlor-1232 4OUUGMG &c&lor-1232 48UUGiKG Arochlor-1232 64UUCh’KG 

Arcchlor-1242 40 .L UGIKG Arochlor-1242 48UUWG hoc!llor-l242 64UUWKG 

Anchlor-1246 4OUUWKG Arodllor-1246 46UUGIKG &0dlloc-1248 64UUGMG 

Artilor-1254 40 ;.U&KG Arcchlor-1254 44 U-X/KG Arochlor-1254 64UUGiKG 

ArochlW1260 4OUUG!KG Awcillor-1260 48UUGMG Arcchlor-l2eO 64UUGIKG 

.._ .l_, ..,_ _\ _ il c . .,,. L \ ,: . . __ .,_ .,_ .,,... _ . . . ., :. ,,.. 2 ., ,,_,A . . . ~..e~,,i,>%~.Lw,.l. . . . . “.L _I” ___ 

Note : Exceedance criteria based on NJDEP Non-residential soil cleanup criteria 
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May wood Interim Storage Site, Maywood NJ UJ - Compound not d&c%& quantitatii limit is estimat D - Identifed at SecondarY diluatii fadOr 
E ::>css?vz*x., _*,. . .49axxw?zs~x~~~~..* _.a :m <.mf.~~~~s%~-ya$:~< ~:d;*Fjy$r~- T:-“-“r-.. .w. .-~F,.xG:?y:“~< :rppz-r-i..w- .r?-;i-tai. -: .-i-T>IT:$-F ,,.,.. -*II ‘I ~~L:h.i&. -.-I..” .*. .L.>>is :i%J-. :, 
i___ _.._......._.......... .-.. . . . .._. ..- ..- .__..__....._.___..... . .._....__.._..__..____..__.__,__...___...._... _-._. .--- . . . --... .., ..-. -... .- ._.___....___ 

j SW Sampk ID: .ms.s-00-10 TestPit4 : SwSmpIe Iv: MiSS-00760 TestPit ! s WSarllpIe ID: ,M5Sa0900 Test Pit S 

L-l i sampfc Type: Sdmrfoce Soil suov SampIe rvpe: Subsu~ace Soil TRLO i 
sanlple Date: 09101/1999 Sample Date: OY/OM999 I 

shpk I+: Subswjace Soil OVER 
Sampfe Dare: o&v S/I 999 

, AnaIysis Name ResUli Unit lkceedonce At@& Name RtYtdt Result Unit Exceedance ,- .._..^^_..._.__..__.......... . .._ ..-. .._............ - .._....___ - -... .___....... - ..__,_,______._” __..... Unit Exceedonce An&ys& ,%!~rme . .._............... .-. .___....._.__ .._._.___...__._. ._._.... ,_. __._...__.. _..._ .._. ..___ 
Arcchbr-1016 

- 
Ar&lior-1221 

Arochlor-1232 

61 U UGJKG Arochbr-1016 36UUWKG Amchlw-1016 37 U UGlKG -- -__---_-----____ --- --~- ---. 
61 U UGiKG Arochlor-1221 36UUGXG Arochlw-1221 37 U UGIUG .._.............._ - _._.._......... _-. . .._... - __..______...... -. . .._ .__.. .--.. .-- - -. --...-.. -- ..__ - __._ -- .._._ .._._.... 
61 U UWKG .Qochk)r-1232 36UUGlKG Amchlor-1232 37 U UGMG 

Arcchlof-1242 61 U UWKG Amchbr-1242 36UUGIKG Arcchlcf-1242 ‘37 U UGIKG 

Arcdllor-1246 

A!&l!or-1264 

AlUdlk+1260 
-_ 

61 U UWKG Arochbr-1246 36UUGlKG Amchbr-1246 37 U UGIKG . ._. .__- _._..._ .._....___ -_ . .._.__.. . __.__ ._..._____...... . _. . . .._ . . . __-_- ..- .___ ._..... -.. ._._.. .- __. - . .._ -.. -.~.-. 
61 U UWKG Arc&lor-1264 36UUGiKG Ar&lk?r-1254 62 UOKG 

61 U UGIKG Arcchbr-; 2% 36UUGXG Arochlor-1260 37 U UGIKG --_--_-__- ~----.__ -- -___ ---. _---. 
/ 

SW Sample ID: 
Sample Type: 

) Sample Date: 

j Andysir Name 

Arochbr-1016 

MIss-ooo-20 TestPit SW %ample ID: 

Subsurjbce Soil SUUP SampIe Type: 

0910111999 Sample Date: 

RPSUR Unit Erceednnce AM&& Xame 

39 U UGMG Amchk+lOl6 

MIs.sMJ-3 TestPi14 j SW Sample ID: 

Sub.wr/ae Soil REOV ! s7mpIr ?vpr: 

09/Oi/I 999 SawpIe Date: 

Result Unit Exeeedance I An@@& ,QW 

49 U UGiKG ‘hchbr-1016 

M3s.wl0910 TglPitS 

Subsu$ace Soil UPER 

OX/I #I999 

RpsUlt Unit E.rce&nce 

SOUUGIKG 

Artilor-1221 39 U UGJKG /lmchlcr-1221 49 U UGNG Arochbr-1221 6OUUGlKG 

Arochlor-1232 39 U &/KG Arochbr-1232 49 U UGiKG ArochlrX-1232 6OUUG’KG 

Amchbr-1242 39 U UWKG kochlor-1242 49UUGNG Amchlof-1242 5oUUWKG 

Afodrlor-1246 39 U UWKG mlcf-1248 49UUG/KG Amddor-1246 5OUUGJKG 

Arc&b+1254 39 U UGIKG Am&la;1254 49 U UGlKG Arochl0r-1254 SOUUGIKG 

ktibr-1260 39 U UGIKG Arod-m-1260 46UUGIKG Arc&W-1260 -5OUUGlKG 

! SU’Sample ID! Mls.%00:30 TestPit SW Sample ID: M.soo-ax TestPit I SWSample ID: :uw-OfI92x T&Pit5 
! SampIe rvpe: Subsuflace Soil SULO SampIe Type: Subs&ice Soil REUP SumpIe @pe: 

/ 

Subwjiicr Soil LWER 
&nip/e Date: 09iOM999 Sample Date: 09/01/1999 Sample Date: 0.0’18iI 999 

!~@+!!!ctc _ _.., -_ -.. !!es”! .-!!“‘I !!?EF!!?Cf -!.?$zCzY~ __ _ .-. Res”! ..u? Exceedance j &*S N-e _ Rer!! !!!CE*c!??ce 
36UUGiKG Amchlor-1016 56UUGIKG Arcchbr-1016 4OUUGlKG ^.. . . _ . . . . . . ..- .._ . --.-.. ._. - .- _- _ . ^ .._......_ . . . .- .._, ..__. __. 

Pnxhbr-1221 36UUMG Aromor-1221 56 U UGIKG Arwhlor-1221 40 U UGIKG 

Amchlor-1232 

Arochlor-1242 

Arochbr-1246 

36UUGIKG Aroder-1232 66UUGIKG Arochkx-1232 40 U UGIKG _ .._.._.._._ __-__._.._.___ -_ .._._____...__ - ._.__..___....... ._ .._. _. __ ._... ..___.. ..__.. .._.... __ __.._.._____._ .._ . . . .._.... _^.__ ._ --__ 
36UUGlKG Arod~lor-1242 66UUGlKG Arochbr-1242 40 U UGiKG .-... ..--._ .- . . 
36UUGMG Amchbr-1246 66UUGiKG Jwchlor-1246 40 U UGIKG 

Arozhlor-1254 36UUG/KG Arcchlor-1264 66UUGIKG AmdaM-1 264 4OUUGMG 

Arochbr-1260 36UUGIKG Amdllor-12a 56UUGfKG ArowJr-1260 4OUUGIKG _ .__... . . ._..______... .._..._.. - ..__ -_. _._ __._ _ . _... . . _ _ .__._......._. __. . . . _. . _ . . ~. _....... -.- -... ^. 

I 

.__. ._ _..______ --..-.-.----..-- - _.... - _......_......____ ._...___..__.__ ____... -._- _______. .._- ._... ..-. _. ._.. . ~. _ _--._-_-.- ___-_.-...- .- 

SW Sample ID: Ml.s.s-o-00:40 T&Pit4 ’ SW SampIe ID: Miss-00-90 TestPft4 i SWSampIe ID: .wss-00930 TestPft.5 
Sample Type: Sub.w@uce Soil TROV Sample rvpe: Subsu $ace Soif RELO / Salnple 1ype: Subsurface Soil UPER 
sample Date: 09701/1999 Sample l&e: 09/OI;I999 / Sample Dare: OluIzv1999 

Anarysis Name Resrrlt unit &Cee&nCc ,4&y& Nan&? Result Unft Exceedawe I Ana&& Xnne Result Unit Exceedance . . ___.... .._^..__.._____._ - .___ . .._. 
&c&br-1016 56UUGlKG iuochlor-1016 42 U UGlKG Arochlor-1016 66UUGiUG 

Arcchlor-1221 56UUGNG Arochbr-1221 42 U UGiKG Amchlor-1221 66UUGlKG ..-. --._-._--.----.-.----... . .._......_ -... - - - -.. ._ - .-. 
Arcchbr-1232 56 U UWKG Arohlor-1232 42 U %/KG Anxhlor-1232 66UUGtUG 

Arc&h-1 242 56UUGlKG Mochbr-1242 42 U UGIKG AreAor-1242 56UUGIKG __ __ -_ _ _.. ._ ._ __ _ _.. _ . . . _ _ _ . . _ _ _. _ . ..__ - .._.___ - _..._..._. .._ . ._ _... . ._.. . . ._. .-_ - . . .___ 
Arochbr-1240 56 U UWKG Amchk+1246 42 U UG/KG Arochlor-1246 58lJUGMG 
._. ..-... _...___.._ ..___ . .._ - _.... . . . _.. _ . _......... .__- .._. . . . ^_.. _ ..- .__..........__......~..... .._. . . . . - . _..__...__.. .-._- ._..... _._.._....._ . _.._.... ..__._. . ..^_..__ _. 
Arochlor-1254 56UUGlKG AlvcJaf-1254 42 U UGXG Arcdlcr-1254 66UUGIKG 

Arcchbr-1260 66 U UWKG Arochlor-1260 42 U UWKG Arochlor-12a 56 U UWKG .-. ._.. ._._ .._.. . _. _ .._. ..__ __.__ _ _ ___._. _.__. . . __.-. . . . _ _ _. . _ _- . . .._ . _.__ _. _ . . . .~.. _______......___ ..- 

: SW Sample ID: hnssOo-iO TestPit SW Sample IV: MI~oosoo T&pi14 

SampIe Type: Subsqhce Soil TRUP .%mple ljlpe: Subsrqoce Soil RELO 

/ Sample Date: 09/01/1999 Sampfe Date: 09/vii199P 

/ Analysis Name Resd Unil Eweedance Ana@& rvante Result Unit Erceeahnce - ------_-.-._-_--__-_-- -_ 
‘hochbr-1016 37 U UolKG &c&lor-1016 4OUUG/KG 

Amchkx-1221 37 U UGIKG AKShbr-1221 40 U UGXG 

Amchki-1232 37 U UGiKG Arochlor-1232 40 U UWKG 

huchbr-1242 37 U UGMG Arxhlor-1242 4OlJUGlKG 

Arochbr-1246 37 U UGIKG JvocJllor-1246 40 U UGlKG 

hochbr-1264 

Arochbr-1260 

37 U N/KG Armhlw-1264 4OUUGlKG 

37 U UGIKG AroMor-1260 4OUlJGIKG 

- 
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“Table E-6: Equipment Rinsate 
_..__ . 2’ ‘, .’ : ‘. .’ ,. . .’ - . _ :. . ,., 2. 

- S VOC Analyses Resuli Ckdfiir codes 

Engineering Test Pit Sampling U -Analyzed for but not deteded 

J - Comwund detected. value is estimated 
6 _ Analyte in blank as well as sample 

E . Exceeds calibration durve anse 

Maywood Interim Storage Site, Maywood NJ uJ - Compound not detadtad. quantitation limit is estimat D - Identified at seCC”dary diluatio” fa 
: _: .^,. \,.__,, .;\.. I, _, ,“,,.=_ . . . . . . . . . . :-.-;- ,> . ...:. ,,, _ ,,” ..- -,,;. .-. -_ .>- .:. ,: _._1.,_ _I ..,: ,, I., ., ?“I? ,.’ .: 

SW .%71p/e ID: ME!+00110 Rough Pi&s SW .%mplr II): XL?ss-00120 Rough Pits SIVsmple IV. Mm-00300 Test Pits 

Smpb Type: Equrpmenr Rinsute samplr gyx: Equipmw Rimore ~ snnple Ijpe: Equipnrmr Rinwe .I 
SumpIe Dare: 08!lO/I999 ti111ple Dare: OM 6il999 1 .%mplt= vme: O&i1 9/I 999 

Analysis Name RSUlt L’tlil A nalyti Ailme RLWth UniI Result ~ Analysis Mame ., unir 

1.2.4-Tnchlorobenzene 10 U UGR 12.4Tridhlorobenzene .lOUUGIL. 1.2.4Tnchtarobemene 10 U UGIL. 

1.2-Dchlombenzene ~1OUUGlL ~. 1.2-Didhlorobenzene 10 u UGA 1.2~Dchlorobenzene 10 U UGlL 

l.bDtchlorobenzene 1ouuGA l.bDichlorobenzene 10 U.UWL 1.bDichlcmbenzene 10 U UGR 

1.4-Dichlorobanzene 1ouuGrL 1.4-Dichlombenzene 1ouuGA 

ane) 

1 .CDichlorobenzene 10 U UGlL . 
Z&O~opane)lt-U-LLL Z?&OxybisU-Cbtoropmp OIL Ur~~~o~op~oppane10UUGlL 

2-6LweJlB&Lu- G22amcM~O~~enOl2”” -Ml 5&wJGL 
i?2l&~chl~enolo-LUWI- ZeGlriChlProphWUO- ~i?.AsJn~wPhenQ10UUGll 

l.rFDichlompken10~LUGll~lchl~henol10UL 2&DichtcmpbewlO-UVGR 
l.eDjm&ytpb~ULL~ 2&DimeIbytphectolG/~ 2.4D%n!sWp~D-tJ~~ 

P.CDinitccnhenO’vllllLGn zLzkDm”ol EC-- 2.elD~hen!Yl 5&L-U-G; 
7-U 2&L!i&otoluaneIO-U-UG- 24-D%!itrotoluam10UUGR 

2.6Dinttrotoluene - 10. U.UG/L 2.6Dinitrotoluene 10 u UWL 2.BDioitrotoluene 1ouuGA 
2Chloronaphthalene. 10 u. UGA Z-Chloronaphthalene _ 10 .U K/L. 2Chloronaphthalene 1OUUGiL 

Z-Chlorophenal 10 u-uG/L 2-Chlorophanol -10 u.uGn. t-Chlorophenol 1ouuGA 

2Methytnaphthalene 1O~t.l UGA 2%Methylnaphthalane _ 10 U UGIL. 2Methylnaphthalene lOUUG/L 

2-Methylphenol lOUUG/L 2Methylphanol 10 u UGA ZMethylphenol 10 U UGIL 

P-Nttroaniline 5outJGA 2-Nitroaniline 5cuuGA 2Nitroanillne _ 5ouuG/L 

BNitrophenol 10 UYG/L. 2-Nkrophanol ~. 10-u UGA 2-Nitrophenol lOUUG/L 
3.3’-Dichtorobanzidine lOUUG/L 3.3’:Dichlorebenzidine 1ouuGl. 3.3’-Drchlorobenzrdine lOUUG/L 

3-Nitroaniline 50 Km/L ~. 3-Nitroaniline 5ouuGA 3-Nttroanilme 50 U UG/L 

46Dinitro-2-Methylpheool 5ouuGlL 46Di”ttw2-Methylphenol 50 U UGR 4.6-Din&-2+%?thylphenol 50 U UGR 

4-BromophenyCPhanytather 1ouuG/l. 4-Bromophenyl-Phenylether 1OUUGlL 4-BromophenyCPhenylethar lOUUG/L 

4&hlo~5MethvlDhenol10LVGnL Tylenol 10 UJGA kChlomSMefhylphenolO~UGL 

4-l;hlomaoiline ~~LUGL &Chloroaniliae10UVG/IL &Cl~Io~oanilne-Q..UUGR 

4-ChloroDhenvCPhenvl- &ChlorcpliaylZhenvlEther10UUG/14-Chlwoshenul-PbenuLEther10UUGn 
I 1DuuGA 4v 10 u IIGLL 01 1 0-U-UG-_ 

5!%LUL -SO_Y_LlGII 4t!amdk 5ouuG/L 

4thtmpheml 50 Lt1; CNitropheno150UUG/I CNitr~henolOUUGL 
Acanaphthane 10 U UGIL Acanapbthene 10 u UGR. ~_. Adenaphthene lOUUG/L 

Acanaphthylene 10 u UGR. Adenaphmylane 1ouuGA. Ace”aphmylene. lOUUG/L 
Anrnm3ne. 10 UYGR. Anmradane. 1OUUWL Anrnnadana lOUUG/L 

Benzo(a)aomrade”a ..lOUUG/L Benzota)anthracane 10 u uGiL Banzo(a)anthracane 1Q U UGIL - 

B’=Ma)w~ lOUUG/L Benzo(a)pyrane 1OUUGlL. Ba”.?o(a)pyR”e 1ouuGA 

Benz~blftuoranthene .~ 1ouuGA Beruo(b)flwa”thwk? 10 U UGIL ._- ~. BenzotbKtwranthane 10-U UG/L 

Benzo(g.hi)pewlene 10 u.uG/.-.. Benzofg.h.t)perytene 10 u uwc Benzo(g.h.i)peryfene 10 U UGlL 

Benzo(k)fluoranthane lOUUG/L Berao(k)fiuoranthene 10 U UGiL Baruo(k)fluoranthe”e lOUUG/L 

BisWhlordathoxy) methane 10 UUGR Bis(2chtorcethoxy) methane lOUUG/L Bis(2chloroathoxyI methane 30UtJGR. 

Bis(2-dhloroethyl) ether 1ouuGR. Bis@chlorcethyl) ether 10 U UGlL Bts(Zhloroathyl) ether. 1ouuG/L 

BiX2emylhaxyl)phthalata 3ouuGlL Bis(2-athylhexyl)phthalate 10 uuGfL Bis(2-athylhexyl)phthalate lO.UUGR 

Butyl banzyl phthalata 10 u UGR.. 
1uJL 

Butyl banzyl ph@ratate .~ - 10 U UGR Butyl bar@ phthalate 1OUUGR. 

.-Qle .catbazole lo-ULLL !zzaawk LQC.Li.GL 

1ouuGn. Chca.en-V- amme LO-LUG- 
lo uLJJoL lztia+Bw 10 u ~ml. 91-N-&RvlDMhalatP,O-UVGR~ 

Di-&CXtytphthalate~~~.~~ ____ IO-U-t&l-- Dj:NDcQlphthalate-..- ______ I.O&U-U.&---. MN~~~h~alate---...-.-.--.-. .-JO-U..UGIL- -.-- -- ~- 
Dibenrora.h,anVlraceoe10U D-7 10 a Diba”~c@.i%10UUGR 

Dibanzofurah--. _ _ -.__.___ IO-U.YGR_ _______.. Dibacuofuran-. ________ _1Ou_U.GA _________ .Dibenzdurao-.------ ---~~IO.U!JG/L-m -..-. ._. 
Diethylphthalate 1ouuwL Diethylphthalate .lO u UGIL Diemylphmatate 10 U UUL 

Dtmethylphthatate 10 u_uGR_ Dimethytphthatate 1ouuGR Dimethylphthalate lO.UUGA. 

Fluoranthatw 10 u uG/L ElU~“theW .lOUUG/l.. Flwanthena 10 U UGR 

Ftuorene. 10 UYGIL Fluorana. .lO u.uGiL Fluorene _ 1ouuGn. 
Hexadhlorobenzene 1ouuGA Hexachlorobanzene . . 10 u UGA Hexachlwob-anzene lOUUG/L 

Hexadhlorobutadtene lOYUG/L Hexachlorobutadiene - 10 u UG/L Hexachlorubutadiena 10 u K/L 
Hexachlorocystopentadiine lOUUG/L Hexachlordcyclopentediene 1ouuGlL Hexachtorocydopentadrene 1OUUGR 

Hexachloroathana 1ouuGR Hexachloroathane lOUUG/L. Hexachtoroathane .lO UUGlL 
Indenotl.2.3-cd)pyree 10. u UGR. Indeno(l.2.3-sd)pyrene 10UUWL. Indano(l2.3-cd)Pyre”a 1ouuGA 

lsophorona 1ouuGiL tsophorone 1ouuGR lsophvrone lOUUG/L 
N-nkrosodi-npropytamine 1ouuGJL Nnitrosodi-kpropylamlne .lO u UGR N-nitrosodt-rwropy)amine 1ouuGR 
N-nitroswdrphenyiamine 1ouuGA N-nitroso-drphenylamine 10 u.uG/L N-nitrosc-dphenylamme lOUUG/L 
Naphthalena-- _-. _. ._ -lO_u.UcX __. _.._.___ Naphthalena .~._~- ~-.--.--.IO_.U..UGR _~ __-.- -. Naphthatane----.- __.. __ IO-U-UUL -..-. ._. 
NitLchmeFp-UUGII Nitcobanzena10UU.~ Wr&zwna J.w.- 
Pentachlwoghenol.~.~ ~._ ..__ 5Q_U_uGR _____. ~_ Eantachlorophanal .._ ._.. __ __-._ 50-U_tJuL __.._. .__ eentachlwophenol_--.-.--_- .5Q U UC-- -. - .- 
eheoaathrene10UU.- Pttenanthrans 1 OkL-U.L Pheme10U 

mmol~~___ __.. ~__ - _~ -_-.10-JJ-UGR -- -- ..- Phenol _.-. _ _._ - -..- .._ --. 10-U. UwL.-.-- _..-__ Phenoi-- -~~_ --10-u UGIL-.--. ~. 

plaene tL Jbtene tu_u-!LL mne 1 o-u-u- 
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Engineering Test Pit Sampling U -Analyzed for but not data&d 

J - Comwund d&dad. value is estimated 
B - Analyte in blank as well as sample 

E -Exceeds calibfatbn curve ranoe 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not date&d, quantitation tiiit is estimat D - IdaM& at Secondary dibatbn fa 
~“~~~-~~~~,~‘~:ja~~~~~~~~~~~~~~,~~”~~~~-~~~~~~ _____j_j-..” . . . -_.“.,._-.,-...-: T.zz;-;:> .~‘r_-._r;i:r-^--;--i:~-*i;--~~--~.~~~~~.~..~:-~ %cY:a:::7%%* T >~~-.~.~x~~i-;- . --ii;.\: i. . 

sw.%mple ID: Mss-00-190 TeFrPitS SSSample ID: ME.~-oo6:o Test Pin sr~‘sample ID: .ws.%00860 TeStPi& 

SampIe Type: Equipment Rhate Sample Kvpe: Equipment Rksate Sample rjpe: Equipmmr Rinsate 
I .Snnpie Dale: OKYI 999 Sample Dare: ocY3/;1999 I .%mpIe Dafe: 09:01/1999 

; Analysis Name ReStIll Unit ReSrrC unit ReSUC unit . . .._ ._ _ _ .._ __ _ . ._. _..._ .._ _. .._ _ _ .__..._ _. ._.- ____ Ann&s& Xame _.....__. ..-.- . ..__.. -__- ._._....._. -. ..- -..- _...... .- 1 A@p+.;v(lme _ __ ._._ ___ .-..-...- ._ _ 

1,2.4-Trbhbrobenzane - -. ..13. U...UGIL 12.+%Trichlwcbanzene-. 1.0 U.UG/L 1.2AItibrobemene _ _ _ _ _ 1 O..U-UG!L __ - _ _- - 

I .BDiibroberuene.. __. -_.. 3.1 U..UGfL _ ..-. .- t2-DichbMwuane ..__ -. _-.-...- lO...U UGR .--... 1.2-Dichbcobanzace .._. ..IQ...U..UG!L- .---.. _ 

l.hDichJmobenzene... __.. _ _ -. .-l.~..U.UG/L. _ _._ _ 1.SDicbbrcbatuena .__._..____...__._ lO...U .UG!L . .._ . ..____ 1.3ZJDichbmber!zene- ._. IQ.U..U.GR _..__.__... 

I.WJchbrobenze.ne __..__,_ _ _ _______ - ..l.I U.UGR ._ .____.._._ _ 1.Michbf~ana ______ .____.. ____. 10. U.UGR .._ .___ 1 A-Dichkxobemene.. ._ .._ .._ -1Q.Y UG(L._. __ _ .._. 

Z.r-OxvhisllGhlwoDrorranel 11 u - 2.2ka@~L~bbloroMcDanellOluGR 2.Yzdh&*mneb 10 u UGA 

56utimlo1 5ouuGlL u-1 5OUWX 
11 u UGlL 2.4&I&&&nol lOALlJG/L 2t.4zaiuen10 

i?.4LMlWl 11 u UGlL 2.4--l l.O-ILL 2&DicWr@lM~ 
I 11 UUGIL 1uLuGL WQl LQILLLGo-___ 

2.4Dio&o&n0l 56UUGIL 5oUUeL2.4-Dinitroohenol 5ouuGJL 

11 U UGR 10 u UGIL 74-ohikoioluece lOUUG/L 

.2.6Dinitrotoluene.. _ _ . . .._... _ __- __._._ Il. Y.U.GiL _ . _ . . . - 2.6-DinitrolcWne.-- .___.. _ - --..- ._ -1.0 Y UGIL - .._ - 2.&Diniitoluana _.. -. .lO. Y.UGR.- .--.-. 

2-Chbronaphthalana. ..- . .._ . . .._._ II U..YG!L ..__. ._.__._.. -_ ZLchJomnaphthalene _.._.__,-_ __._, .__ __ 10. U..U.G/L _ __- _.. . .._ _ 2Chbronanhlhalene _ _. _. . _ .~l,O.MU.GA __ ._ ._. _ _. 

2zChbmpheno.. -.. -... --. li.Y.U.G’J..- - . .._ .-..-. 2chl~r1oL..--- ___.... ..- - 10. .U..UG/l- -.. _... 2:ChbropkwoJ --..---.. .__ _ _. .- 1O..U.UG/L-. .___ _ _ ._ -.._ 

2~Methyhephthaleoe .._. __...._. __ .,. . .._ Il. U UG!L __.__ _......__ 2&Wwk?ap~lene _________ _ __ 1O.U. U-Gil. __._.______ 2MethylnapMhalena . . . .-.lO..U-UGf.- _._... .__._ 

2-hIathyJptwml- ..__ -.. __. _ ..____.._ -.-l.IY.U.G!L _.._. .._ - --. 2rMethylphenor.~~-~~- _..._ - .._ . . .._. .lO.U ..UGR -. 2MethyJphenol _ -.. 10. U.UG/L 

tNitrcanilitw --._ ._. _.......... 55 .U..UG/i--..- - Witroaniline.-.__---.--_.-.-...-..- 50. U..U.G/L -. -. -. BNiiniline_..-.- ..- -..5!..U..UG/L _ 

BNti.ophanol. _ .._ _..,._ - __ . ._ _ . ..11. U..U.GrL.. ,_ ._ .___, ._ .., _. Z-Niitrophewl. __.__,____.__ __,.,.__ .__ .lO. .U .UG/L _.__... ._ _ __ 2-Niihenol ._ _ _ _ 10. U. UGlL ._ _ 

3.%Diibrobenzidine..__ .._. .._ _ _ _ _._ .11M.UG,!L _.___ . . _. ._ 3.Z?rDJchbrcba&dioe _..._....._ -- - . l.Q.U...U.G!L ..-.. ._ 3.3XIiibrobanzidine.. .1.Q.U..UGlL .._ 

Wii.oaniline. .._ ..-. .._ -. - .-..--E&U.UGR-..- ._... ..-. &N&aniline_-------. .-.. -. -50. Y .U.G/L. 3-Mrcaniline..--... 50. U..U.G/L .-... 

4.E%Dmitw2&lethylphanoherroC _ . .___ _ 56.U.UGR ._ _ _. -... 4.Winitr~2&Mhy!&rwl. ._......... _. 50 U.. UG/..- .-. .- _ .4.6-Dinitro-2-Methylphwtol. ..-. .5Q.U...UGR... - 

4~BromophenyJ:t?hanylalhw. _.... 11 . ..U..UGR __..... .__ _-_-. Mrcmo&henyl~Phanylathe~ .._.. ..__ .._ .10. U UGR _ 4-BrcmophanyCFhanylthe.. _ _ 1 OAJ .UG/J. _ _.._ __. ..- _ 

4~~~JlQtl-UUGn-~~nl 1O-U-U~ti -J 1ouuGa 

!lzecmornQ 11 UUGn 4-c- lo-u-~- -10UOGR 
l=+her 11 UUGJL C-10-F- 1ouuGiL 

4l4de.nd 11 UUGIL 1O-lL-eMethvlDhenol 1ouuGll. 

56uuGA 4-tgjmmhm 5ouuGiL 5olJuGA 

SZNlfOP-1 56uKi~hu-~ 50-U-UGA 
&enaphUwna..-_. .._-- ._.... ..-. .-..l...U.YG/L ..____._. .._ Acanaphttwna _____..._._._I.___..~.._..__ -1.0 .U.YG!L.... _.._ ____ _ AceMphthene .-... ..-. .~ .lO..U.Ya. _-- ..___ .__ 

Acaoaphthyleae ._... ____. _ ___. _ .._ _ -11. U.UGRw.. _ _-- ..____..__ Acanaphthylene- _____ - ____... _ _ __- ____ - 10. U.U.G!L __ _ _.. _ AcaoaphthyJane.. - _ .._. . ..1o..u.u.GA~. .- ._____ .__ 

Anthmcene ..__ _. ..___.__.__ ___ _._____ lI...U..U.GA.- _... _ _. ._.._._ &ttuacene------.-.- .__.._ _... _._ __.. ..l.O...U !J.GIC . . .._ ._ _ ~_- Anthracena ._____.. - _..___ ___.__ _ __ -1O.Y YGIL-.--_. _ - 
Benz~a)anthracw-.. . . .._._ .-.-I l..Y YGR.. .- __ _.._.._ ._ Bantia~anthcacana _____.. ___......._ ._. -10 U U.G/L ._ ._ ..__ Benzo(a)atXhracene . .._ _ .- .-.lO..uUGA ____,__.____... 

BenzcBlpyrene _._. __ .._ .,,_ _. .._ _ _ 11...U.. UG/L ..__..__ _.. .__ _-_ Benrola)pyrace ,_____ ____ _..__._ .,.,._._,,.._ ,._ I,O..U. UG/L. __ _ _ . ,..-__ Benz~a)pyrane..-.-_ . . . .._.._ - - -. . ..1Q..lJ..UGR.--.. ___ -_. _ 

Ba@zo(b)flwanthaoe. _ .._. -... .--1.F.U Y.GA ._ . . ..__. _. 6anzo(b)Rwranthena .._I__... ..___.... _. 10. Y UG/L .._ ___ _ ..__ Beozo(bMuoranthane - .._... .-lo. U.U.G!L_.. -_ ._._ 

Barutigh.i)parybna -1.1. -U. UG!L ._. -.. Banzo&.b.i)patyJane-- - .- _--...-... .-. IO. .U...KG/.- - .Bet?zc&.b.Wary!ene. _-. .lO-U.YGR.P-.. 

Banzo(kXlwrzmtine .- ..-. . . .._ 11. .U..UGiL . . . - .._... Benzq(k)fluoranWm? _.. - . ..lO. U UGlL - - Banzo(kWvranthene _.__ ._ _..__._ ..IO- U.UwL-. 

.Bis&hbrcethoxy). methane. _ .._ lI..U.UGiL-- . _ .__. _-- Bis(2-bbroethoxy~mefhaw. __.__ ---...I O.Y~UGIL _ -.- Bis(2&k+?Mhoxy3.methane... ---lB.U.uGR..-.-...-..- .-... 

Bis@chbrcethyl).ethar.. _. 11 .U. UGR. - _. .- _ Bis&zMroathyJ) ether- _.._ .._ 10 .U U.G/L ..-. BJs(2chbfoathyJLether ._ _ __ _ .lO..U-U.GR_.. __ __. _ 

.Bis(2~thylhexy&W?ahalate.. ._. __ . 1 l...U..U.GR. .__ __ _. ._ _ .._ BJs(2t?thyJhaxyJ&ht!ata _,_.,.._..... ,_ . ..l.OAJJJG/L. _ - _. _ __ Bii(2-athyihewt)phthabte. ._ _. .lO ..l..UG/l---... .-.. 

BuJyl benzyl.phthalate ..__ l.l...U. UGR ____ .__._ ButylJwuyl&thalate _________.____ ___. IO..U-UGA _._.. Butyl tenzyphthalate.. -IO..L.U.G/L ..-.- 
11 UlmL 1ouwX GLbazole 1ouuG/L 

chme= 11 UUGIL !iaysmQ-ULChrvsene 
Diie 10 U UGA DiiN-B@&thaMe 10 tuff 

.D.SMcQlpbtMa _____- LLU~U~GlL-.----- lrakfm~e-----.-1.0~U_UGA DkWaybhthelate_ 1oAu.G!l-- 

VW-11 DJb.Qoz~O-U-UGR m 1ouuGA 

.DibQNofucaa----~ --. -XL-u-u.G.fL-.--- .DiiL 1 0~U-U-GIL_____ -__- .DJbenzofwan LO-u-U.h- 

DiithyJphthalate. .._...__ _ .-_. -11. .U UGR... _ .__...___. .._ DMhyWlhalate _____.______- _._,_, 10. U. W/L ..__.__._. _. ._-_ Diethylphthalate . .._. l.O.U..UG.L 

.Dimethylphtbalate.. _-.. . __ .- ,.-. 11 ..lLUGR. .__, _ _ .._.. DituQlhyJphthalate.~ ..___. __ _ ._ __ _ .lO.. U .tJGiL___ ._. _-_. ..-_ DimethyJphthatate ..-. - ..10 .U..U.GA. .- .-.. 

EJuorantina . ..__ --... .._ .- _..^ I.I...U..UwL.. ..- ..__ .Ebwan!hene ____ - .._. - __. .._. 10.Y U.G/L -. . . . Flu~ranthana .____._.___ ._ . __ __._ .10-U. .UGlL .__.___ 
Eluorenc ____._.___ . ..__ - . .._ .._.. l.l.... U YG/L. _--_ .___. _- FJuorens- .______.....____.______. .l.O..Y.YGIL. ._.. Auorarr-.-- _^.._....... - lO.Y..UGR..- .._ -. _ - 

Hextilwobenzeoe .-. . ..-. ..l.l...U UG.JL - . .HexacMroJzenzarte _._. _..... .._ lQ..U UGR _ _... Hexachkxubanzene-. . . . _ _ LO ..u.YGIL _. _ .._ _ 

Hexachbrobutadiene ,... _ _.. ..11 ..U .U,G/L ., _,. ..,.,,. ,.. Hexachbmbutadbw.. ,,., ,....... ., ., _ .3.0 U.UG!L .._. ., .HexachbrcMadii... lO..U.UGIL .- 

Hexachlwocydopentadiene. 11 .U UGR .__ ._ _ Hexadibrwckwntadii... . ..lO U UGR. _ __ Hexachlwocycbpentadiina ..1O..Y UGil-- ..- 

Hexachbwathane 11. UYGR - _ Hexachbmatbart-... .-_- .._ 10-U YGIL. .- HexacMmaWoe... . _. -. 1.0 .U..lJGA- ____ - _... _. 

Indarw(l.2.3sxI)pyrene. _ .31...U. UGR.. - ._....... .Indeno(l2.3cd)pymna __ _..___ _... ..10 U.UGiL IndanW2.%dMrane- -.- _ .._-- IQ. U.UGA._. __ _-.. 

lsophacm 11. U.U.G!L.. .^ .___.....,...,__ Jsophomne ._______.,.__,__,,...,...._.._..... ..,. . ..iO U UG/L ._....._ Jsoplxmm.~.- lO..U YGR -. 

N-nitrc6odiiropytamine. -11. ..U...lJwL.. . . . ..__ .N-nWwclii$~ina _ ,, .,_, .._ 10 .U..UG/L _ N-nitrosodi+pmpylamina ..1o..u.uGIL ._..__._ 

N-nMso%iiienylamme _ _ 11 Y ..JG/L .._._ N-nitrosoQiphenylamii ._...._ ..I0 U Y.GiL N-nitroswdipJWnylamine .._.. 30. u..u.GIL __.___.. -.. -.- 

Naphthalen-. .--If-UAS!L--.----- Na~htbalwta _.__ .~.1.0JJLmL _-- .Naphthdem- ..--LO-u.YGL-------. 
lOUUc3L NBmkenzene 10-u-lJ.- 

eentQ~lamphewl~~~_~_ 5&ulml_,____ JT!QotQall~~L- ________ sQ.u-uGR____~ ~entacMomphenoL_-.---- --....-W-LuM;R_ __- 
11 UUGLL Pbenanthreae10LL Pherhantmm 10 U UGR 

J?llenoL ___ 1.1~U-L-..- J?ltenol- -.--1o.-~UI;IL--.-_.---._ F!kool-- LO-U-UGIL~~~ _- _--- ._-.- 

mQf= 11 UUGIL Brrenelo-uu- Bm?w 1ouuGJL 
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: . _: ._‘__. - __ _’ I...: ._’ .‘...“. .:.I: ‘. ,. .., 

Tabie E-6: Equipment Rinsnte - SVOC Analyses 
Engineering Test Pit Sampling 

,_ i ‘. ._ : ._. _ 

Result Qualifier Codes 

U -Analyzed for but not detected 

J -Compound detected, value is estimated 

_, ^. .’ .-. ,. 

B - Analyte in blank as well as sample 
E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ 
_^ . . . . -. 

I SW .%mple ID: MISS-00990 Tea Fits 

San1ple -Ijpe: Eqquipmenr Rbrw/e 

.5imrpll? Dart!: 

Analyst t%wne Rest& Unir 

1.2.4-Trichloroberuene 10 u “Gil. 

>.2-Dichlorobenzene 10 U “GIL. 

3.3-Dchloroberuene 10. U.lJGR 

1.4-D~cbkxobenzene 1ouuGA 
1 1ouuwL 

2.4.5-TrichloroDhenoI50_U_UGn 

2.z4&nichloL1ouIIG,I~ 

2.!kDi~tQPhQnoluUUGn 
2.4DimethylphenolO~U~ 

24ainitropbanOlvl.Illnn 

ZCDinltmtoluene10UUti 

2.6-Dinitrotoluarw 1ouuGiL 

z-Ch!eronaphmalene 1ouuGR. 

Z-Ch!awhenol ..lOUUGlL 

2Methyhphmalene 1ou.usx. 

2Memylphenol 10.” UGIL. 
2-Niioanilroe .~~5JuuGlL 

2-Nitrcphenol 1ouuGR 
3.3~Dchlorobentiine 1ouuGiL 

3-Nitroaniline. .souuGlL 

4.6Dinitrw?+?emylphanol 53uuGl. 

4-Bromophenyl-Phenylettw -10 UUGIL 

*-~hen9-o-u-UGR 
4-Ch$roaniline10- 

!lGlkKtiWDYLEtbEthw1(1UUWIL 

4h4e!h&hen10-“-lLL 

5u UYGIL 

CNitrophanoJ- U “GA 
Acekmrnene 1OYUGR 

Acenaphthylene lO.UUGlL 
Anthracene 1ouuGl. 

Benzo(a)anthracene. ~. 10 UUGIL 
Benzo(a)pyrene .~ 10 u “GIL 

Banzo(b)tluoranmene 10 UUGL 

Benzo(g.h.i)perylene 10 U UGIL 

Benzo(k)Wranthene .lOUUGlL 
Bis(2-chkxoethoxy) methane 1ouuGlL 

Bis(2-chlcfoemyl) emw lOUUGll... 
Bis(2emylhexyl)phtlate lJUG/l- 

Butyl benzyl phthalate 1ouuGR 

1QKUi 

1ULU~ 
1 o-u-ui 

D~N.~lphthalate .___._. ~_ ._ _-lo-V_UGR_------ 

J2llmzv 10-L 

Dibenzofuran _..._ ~___.~~~_--lO.Y-UWL-_.-..--. 
Dtemylphmalate 1ouuGlL 

Dtmemylphmaiate 1ouuGiL 
Flwanmana 1ouuGlL 

Fluorene 10.” UGA. 
Hexachbrobeorene 1ouuGlL 

Hexachlorobutadiane 1ouuGlL 
Hexachkwccyclopentadiene 1ouuwL 

Hexachloroamane 1ouuGlL 
Indeno(l.2.3-cd)pyTena 10 u UGIL 

lsophorone 10.” m/L 

N-nitrosc-di-npropy!amine 1ouuGlL 

N-nitrowdiphenylamtna 1outJc3l. 
Naphtbaleoe ___._ ___.._.___ 10 U-.U.G/.. .~_ ~_ -. 

LCLLLU~ 
Pentachlowhenot~~~ __.._ _ __ 50. U U-W.-- _ -..- 

mll-ui 
Phenol .~ ~--..-...-.~--. .-... lo-u-UGR- ~.- - ~. 

Exene 1 OIL 

UJ - Compound not deteded. quantttation limit is estimat D - Identified at smndav dituation fa 
i. ‘.’ .- , _._ _, 

.J 

, _ ^. \ ._. .- , _. i ., in, ., ^, I, *, . . . . ,, I. ,ii “.. _ ., ._- 
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1.1.2.2-Tetrachbfoethane BUUGIL 1 ,1.2.2-Tetrad&methane 5 U UGIL 1 .1.2.2-Tetrachbroethane 5uuGfL 

1.1.2-Trichbroethane SUUGA 1 .1.2-Tribbroathane 5 u UGIL 1,1.2-Trichbnxthane 5uuGIL 

l.l-Dichbmethaw 5uuGn l.l-Dichbmethane 5 U UGR 1 .l -Dichb+vethane 5ulJGfL 

l.l-Dichbnxthene 5uuGR 1.1~Diibmthene 5uuGlL l.l-Dichlorwmene 5ulJGR 
__._.. - . .._ __ __.. .._.. ._.. _._ ._ _.... . .._. -... .._ ._ _ -_ . . ._.___._ . . . .._ __ _. . _. . . . . .._.._.. .._.. . . ..-. . . _._ -... . . .._ .._ _.____...._... .._ . . . 

1.2-Dichbroethane 5 u UWL 1.2-DichlOrcethana 5uuGA 1 .P-Dbhlwoethane 5uuGfL 

1.2-Dichbfnprogane SUUGIL 5uuGIL 1.2-Dichbrcpropane SUUGIL 

2-Butanone 1ouuGA 2-Butanone 1ouuGA 2-Butanone 1ouuGA 

2-Hexanona 

4-MethyC2-Pentanone 

1ouuGIL P-liexanone 1ouuGA P-Hexanons 1ouuGlL 

1ouuGlL 444ethyL2-Petianom 1ouuGA 4-Methyl-2-Pentanone 10 U UGR 

Acetone 1ouuGlL Acetone 1ouuGIL Acetone 1ouuGR 

Benzene 5uuGA Benrem, 5uuGrL l3enzene 5uuGA 

BmmOdichlO~etha~ 5uuGlL Bromcdiibrwmtham 5uuGR Bromodichbmmethane 5uuGR 

Bromofonn 5uuGA Bromofcmi SUUGIL Brofllofm 5uuGn 

Bromomethana 1ouuGA Bmmomathane 10 u UG/L Bromomethane 1ouuGn 

carbalDiiKl& 
_ _ _ ._ . . __ 

carbon DisuKtie 5uuwL Carbon DisuK& 5uuGn 5uuGR 
.-__ _..__ -- ..-----~___ -_----~.. --.__ -------- 
Carbon Tetrachbrida 5ulJGR CarbonTetmcWwide BUUGIL Carbon Tettachtide 5uuGn. 

Chbroberaane BUUGA Chlorobanzane 5UUGfL Chbrckenzena 5uuGn 

Chbroethane 10 u UGIL Chloraethana lOUUG/L Chbroathane 1ouuGIL 

Chlorofcim 5UUG/L Chloroform 5 U UGR Chbrofwm BUUGIL 

Chbromethane 10 U UGR Chbromethac-s 1ouuGA Chbromethane 1ouuGA 
._.... .._.__ ._ -- .._ ..__ .__ 

Cis-1.2-Dichlomethene 5uuGn. Cis-1.2-Dbhbrcetkne 5uuGIL Cis-1,2Dichlomethena SUUGIL 
.- . ___- _.___ - ___. _ .~.~_. - 

cis-1.1Dichbmpopene 5uuGR CiS-l .S-Diircmprcpene 5uuGR ds-M-Dichbroprcpane 5uuGlL 
-- -..__ --___----_-_- _--_ ------ .-..- .---.- 

Ethylbenzene 5uuGIL EthylbellZelle 5uuGIL Ethylbenzene 5uuGn 
..,.. ,..- - _- -.. 

m-Xylenes (Total) 5uuGA m-Xylems (Total) 5uuGR m-Xybnes (Total) 5UUWL 
_ ._ _ . . _.. ._.. . _ _ _ ..__ _ .-- __._ 

Methylene Chlmide 5uuGn MeUtylene Chloride 5uuGlL Methylems Chloride 5uuGn 

stvre= 5uuG.k Styrene 5uuGn SW= 5ulJoL . 
._ __. ____.._. ._....... - . -.-_.. ._.__....-._ _-___- __._ -_-- ___.____... . ._..._.. - ..___... . . . . _ .-. .___ -. 

Tetrachloroethemr 5uuGiL Tetrachlorcethwm 5uuGA Tetachloroetiene 5uuG.k 

Toluane BUUGA Toluene 5uuG4l. Tobene 5 u UGlL 

Trans-1.2-Dichlcc&hene BUUGIL Tans-1 ,Z-Diilorosthene sulJG/L Trans-1.2-Diilorcamane 5ulJGIL 

Tram+1 .bDiiloropropana 5uuGn. Trans-1.3-Diibrcpropene 5UUGlL Trans.-1.3-Dbhbropropena 5uuGA 

Trichbroetkne 5uuGA Trichbfc+thana 

Vinyl Chloride 1ouuGA Viyl Chbrida 

5UUGlL TtilWSXhaN! BUUGA 
.._._...... -.. - . . - . . .-. ._..._-.............._._.. 

10 u UGlL Vinyl Chloride 1ouuGiL 
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..‘,‘ ., 1. ,. . ...:.. : __.. __, ., ,‘.” -...:;.,t.. -.- ‘. 

T&e E- 7: QC Ch&iux~ bata - VOC Am&es 
‘. ‘. _. ” ,.: ‘r’e.~-.“.::.,.:. I...~: ., ..,_ _. _. ,. ‘: 

Result Qualifier Codes 

Engineering Test Pit Sampling 
U -Analyzed for bti rwt detected 

J - Compound deter&d value is estimated 
B _ Anal@ in bbnk as well as sample 
E - Exceeds calibration curve range 

Muywood Interim Storage Site, Maywood NJ UJ - Compound not detected. quanbtation ltmit is estimat D - ldentrfied St SSW?daV dihration factor 

-. ‘. \ ~ - . , ,.:lr .- /, .I( ,.-__ ‘, ,. ,: _.._ ,,. _ ,: .., _ _ , 

SW Sompk ID: .wls.s-no120 Rough Pi!.s SW SampIt! Ill: MSOOZS?’ Tesl Pits srr’sul@- ID: .~ff.s.Y-00300 Test P&s 

sln1p~c rypc: Equipnxnr Ri?wre sanrple I~vp:vpc: Trip Hank sanple Tjp: Eqnipnwu Rin.we 

.‘amplr La? OS?l6/IYYY sar,lple Da/e: sanrple Uare: 08:19/l 999 

Analysis .Wam.? RtWdt Unir A nolysis Name Resul: LX1 Analysis ,%me RBUit Glil 

1 1 1 -Trichloroethane 5uuGA 1, I, 1 =TnchloroetJ-ane 740 U UGiKG 1.1.1 -Trichlomethane 5.0 U UGR 

1.1.2.2-Tetrachlomethane 5 U UGlL 1.1.2.2-TetrachloroeVlane 740 U W/KG I .1.2.2-Tetrachlomethane 5.0 U UGR 

1.1.2-Trichloroethane 5 UUG/L 1,1.2-Trichloroethane 740 U UGiKG 1.1.2-Trichlwoethane 5.0 U UGiL 
--~-------~~~ -~ --..- 

I, 1 -Dichlomethane 5 u UGlL 1,l -Dichloroel”a”e 740 U UGiKG I, 1 -Dichlometha”e 5.0 u UGA 

I,1 -Dichlomethene 5 u UGlL I, 1 -Dtchloroethe”e 740 U UGiKG I, 1 -Dtileroethene 5.0 u UGA 

1.2.D~chlomethane 5 u UGIL 1.2-Dich!omethane 740 U UG/KG 1.2-Dichloroethane SOUUGR 

I .2-D1chlompropane SUUGA 1.2-Dichloropropane 740 U UGiKG 1.2-Dichloropmpane 5.0 u UGA 

2-0utano”e 1ouuGA 2-Butanone 1400 U UG/KG P-Bulanone 10uuGA 
_ 

2-Hexanone IOUUGJL 2-Hexanone 1400 U UGlKG 2-Hexanone 10uuGA 

4-MethyM-Pentanone 1ouuGA 4-Methyl-2-Pe”tano”e 14OOUUGiKG 4-h4ethyl-2-Pentanone 10uuGn 

AC&O”S 1oulJGR Acetone 14ooUUGiKG Acetone IO u UG/L 

Benzene 5uucx Benzene 740 U UG/KG Benzene 5.0 u UGIL 

Bromcdichloranethane BUUG.!L 0romcdichloromethane 740 U UCJKG Bromcdtchloromethane 5.0 u UWL 

Bromofo”n BUUGR Bromoform 740 U UG/KG Brcmofonn 5.0 u UGlL 

Bromomethane 10 UUGR Bmmomethane 1400 U UGiKG BKVTlWK!tha”e 10 u UWL 

Carbon DtsuKde SUUGA Catin Disultide 740 U UG/KG Carbon Disulf!de 5.0 u UGJL 

Carbon Tetrachloride 5uuGA Carbon Tetrachloride 740 U UG/KG Carbon Tetrachloriie 5.0 u UG/L 

Chkxobe”ze”e suuG/L Chlorcbwuene 740 U UG/KG Chlorobenzene 5.0 u UG/L 

Chlorcethane 1ouuGR Chlorcethane 1400 U LWKG ChlorceVlane IOUUGA 

Chloroform 5uuGiL Chloroform 740 U UG/KG Chlomfon 5.0 u UGA 

Chloromethane IOUUG/L Chiommethane 1400 U UG/KG Chloromethane 1ouuGA 
. 

Cis-1.2-Dichlomethene 5uuGn Cis-I .2-Dzhlorcmthene 740 U UGJKG Cis-1 .2-Dichlomethene 5.0 u UGA 

as-l .?-Dichloropropene suuG/L cis-1 .bDichlompropene 740 U UG/KG cis-I.%Dachloropropene 5.0 u UGA 
__------..-- --. ..~ - ..--- 

Ethylbenzene suuG!L Emylbenzene 740 U UOKG Ethylbenzene 5.0 u UGA 

m-Xylems (Total) SULJGR m-Xylems (Total) 740 U U’ZKG m-Xylenes (Total) 5.0 u UGA 

Methylene Chlonde BUUGJL Methylene Chloride 740 U UG’KG Methylene Chloride 5.0 u UGA 

Styrene 5uuGlL Styrene 740 U UG/KG SW”= 5.0 U UGR 

Tetrachlorcethe”e 5uuwL Tetachlaoethene 740 U UGiKG Tetrachlorceme”e 5.0 u UGA 

TOlUS”e SUUGR TOlN?“e 740 U UWKG TOlUS”e 5.0 u UGJL 

Trans-I .2-D&lorcetJww sum/L Tans-1.2-Dichlacethene 740 U %/KG Trans-1.2-Dichloroetene 5.0 u UGiL 

-’ 

- 

Trans-1,BDiilcfopmpene 

TriCJllN&he”fJ 

Vinyl Chlonde 

BUUG/L 

BUUGA 

IOUUGR 

Trans-l.Z-Dichloroprcpene 

Vinyl Chloride 

740 U UGlKG 

1400 U UWKG 

Tans1.3-Dichloropropene 

Trichlwwthene 
_. 

Vinyl Chltide 

5.0 u UGIL 

5.0 u UGA 

1ouuGA 

. . j ,._, \ ( ,._r ._.,,? ~,_ i.,..~.__ ~ ~ ._ ,.. _c.. _._ ,... ._j ” ^,._.~.__ )_ 1.. . ..i ..,..S..,%^. .,-<.,s . . . . . >.l.l ,- ,^ ..,.. 
Note : Exceedance criteria based on h’on-residenkI soil cleanup cn’teria 
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1.1.2.2-Tetrachlorcethane 820 U UGIKG 1 .1.2.2-Tetmchbroethane 5.0 u UGIL 1 .1.2.2-Tetachlaoethane 620 U UGIKG 

1.1.2-Trichlorcethane 
--- 

l.l-Dichlorcethane 

820 U UGlKG 1,1.2-Trichtoroathane 5.0 u UWL l , l .P-Trichloroethane 620 U UGlKG 
____-.-. -.-.-.. - ____ -_-- ------ __ -- _----. 

820 U UG/KG l.l-Dibhbroerhene 5.0 u UGIL l.l-Dichlwoethane 620 U UGiKG 

l,l-Dichloroethene 820 U UGIKG l.l-Dichicwzthane 5.0 U UG/L l.l-Dichlomathene 620 U UGn(G 
_ .._ _ ._ __ _ _. - . -. . . 

l,Z-DiilOrcwJlane 820 U UGlKG 1.2-Dtiloroathane 5.0 U UGR 1.2-Dichkxoethane 62OUUtXG 

1.2-Dtilompropne 820 U UGIKG 1.2-Diiloropopane 5.0 u UGfL 1.2-Dichlwopropane 620 U UGIKG 

2-Butanona 1603 U UGIKG 2-Butanone 10 U UG/L 2-Butatmme 1200 U U&KG 

2-Hexawne 16WUUGlKG P-Hexanone 1ouuGn. P-Hexanone 1200 U UGMG 
_.__..... _,.___,^_.,.___________,_..__ -- -_ ..- _.._ -- ._.._ ---- . .._._.__.._...__...._.. _. .-.--. .-.. . - .- ^ --. ..--- ---..-.---. -. --..- - -.-... .-.--- -.-.--....- ..- .-- --. ..- 

QMethyl-2-Pentanone 16OOUtJGiKG 4-fdethyi-2-Pentanone 10uuG5 4-Mathyl-2-Pantan0ne 1200 U UGIKG 
- --- 

Acetone 7W J UGiKG Acetone 1ouuGiL AC-Stone 1200 U UGIKG 

Benzene 820 U UGiKG Benzene 5.0 u UGfL Bmzene 620 U UGMG 
..---.- .--.-- --. _,_.____. _ _. ., . .._ ---...-- - --_..- . . .- - .._.___ - ____ -- ___ - _..--_-........ .-......-. .^ _-__ .- ..-.... -. - -. -. .- 

Bromodiilwomethane 6ZOUUG/KG Bromodichkromathane 5.0 u LlGiL Bmmodichloromethane 820 U UGMG 

BrOmofWm 820 U UG/KG Bromofm 5.0 u UGfL Bromofom 620 U UGiKG 

Bromomethane 16OOUUGIKG Brcmomathane 10uucx Brcmomethene 1200 U UGIKG 
_ _.._. _._,_.,_,_..._.. _ ______..,..__ __,___._.__.__,_... __.... - . _,, __.._ - ___... _.. --^- _...___.._....... . ..-.. .- - ..-.--.-. -.----- - - -- ----.- -.- ..-..---..- .----. .- --. -- -. ---. 

Cerbon Diilfide 820 U UGIKG CarbonDiimde 5.0 u LIGIL Carbon Disulfide 620 U UG!KG 
--_-- -- ________ -- .._. ---_- ____ -__----___ ..-. . . .._. 

Carbon Tatrachlwide 820 U UG/KG CerbonTetredbdde 5.0 u UGIL Carbon Tetrachtide 620 U UGlKG 

Chlorobenzene 

Chloroethane 

Chloroform 

820 U UGfKG Chlorobenzene 5.0 u UGfL Chbmbenzene 820 U UGlKG 
-.. . . - . --- _ .- ____._. __.. 

16WUUGIKG Chtithane 1ouuGlL Chloroethane 1200 U UGlKG 
___ _._ - .._ ._ __....___ -. _- _.._...._ - . . - .._ . ._ .._..._ __ _..-. . -.. ..-....---.... ^. - --. -..- ._ _ - - . . 

820 U UGIKG Chlwoform 5.0 u UGfL Chbrofon’n 620 U UGlKG 

Chlorvmethane 1600 U UGlKG Chkromethane 10uuGfL Chtoromethane 1200 U UQ’KG 

Cis-1.2-Dichloroethena 820 U UGIUG Cis-1.2Didrbrcethene 5.0 u uG.5 Cis-1.2~Dichloroethene 620 U U&KG 
._.,.._,_..,._.._,.... ,._- . . . . ..__ . . ..-____._.... . .._._....,._ ___..____,_..________.._........... ._...._..._..._,___.._............. -..--_._- _..-.-...-....... . . . . . . .- _._._._ .- ._... . . 
cis-l.kDi&kxowcwne 820 U UGMG o&l Z-Dichkwxmmene 5.0 u uG.5 0%1 .bDiilwopropene 620 U UGJKG 

Ethylbenzene 820 U U@KG Emybemene 5.0 u UGR Ethylbenzene 620 U UWKG 
_.,........_....__.__.._.._.____._,.~~,...~.~....,.......~... . - .._._..__...__________.....__............ ._....-..... - -- .---.. -..- -..... -.-.....-----.-. ..-...-...-......--- .-- -- - --- -- _ 

m-Xylenes (Total) 820 U UG!KG m-Xylems (Total) 5.0 u UGIL m-xylems (TOtal) 620 U UWKG 
.._ ._._ _ .- ..__.__... .._-...... ..-... 

Methylene Chloride 820 U UGlKG thmylene Chlork% 5.0 u UWL Methyha Chloride 620 U UGlKG 

styre= 820 U UGI’KG Styrene 5.0 u UGIL Styrene 620 U UGNG 
. .._._... _...___..._.__..__._.__._ - _.._ . . . . ..- -.- . ..~. .- -- ..--.-.--....-. ------- 

Tetrachloroethene 820 U UGIKG Tetra=chbroath+r@ 5.0 u LIGIL Tetrachlomethane 620 U UGfKG 
.- . .__ .._ .._ -_.-_. .-. __-_ --- ._-_.-.. ..- _ - ._--.__-.----.. . .._ .-..... . . - .- - -.- -- -...---.----.-.-----. .-- --.---- --. .- - - - - - - 

Toluene 820 U UGlKG Toluene 5.0 u UGfL Tolwne 820 U UGlKG 
_--~__- ____-- ---- --.-_-__- 
Trans-1.2~Dtikxoethane 820 U &/KG Trawl ,2-Dichlwo&hene 5.0 u UGIL Trans-1.2-Dichhxoethene 620 U UGlKG 

Trans-13Diibmpzpenomprcpene 820 U UGIKG Tans-1 &Diilorepopene 5.0 u uG5 Trans-1.SDichlwopropene 820 U UGn<G 
.-.... --- -- _...___ __ _.._...... .._ -.-..-..-..-.-..- -- . . . . .._._......_...._.__. - ___...__...._.....___._.................-...--.-.- -- ..-.--. --.-. --..-.....- 

vinyl Chloride 1600 U UGIKG Tdchlwoethene 5.0 u UGIL Vinyl Chlwide 1200 U UGIKG 
. . . . ..__.. _._.. .__......_______..__._..._._._... - .._.. ._.- -...-.- .__.. -..-.-..-- ___.._ - ..___ .._.._.....-. - -.- ------ .---.-.-..- ..-.-.- -- -.- -. -.----- -.----.-.--.---.--. - ..-.. .._._.,._ _........ 

Vinyl Ch!Mde 1ouuG/L 
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Engineering Test Pit Sampling 
U - A”alyzed for but not detected B - Analyte in blank as well as sample 

J -Compound detected. value is estimated E - Exceeds calibration curve range 

Maywood Interim Storage Site, Muywood NJ UJ - compound not detected. quantitation limit is estimat D - Identified at secondary dlkmbo” factor 
;” : . . _, ,. : __ . . . . . . . ^ .: ,-i:“.l’.-r ,... ‘-.‘j ., ^ ..__.. ._.~ ;_ .-.._ ., :...,. ̂  . ..^..,.., _., ., . . : . ., , 

-. 

I .sw.smlpl~ IT). ;W.S006-0 T.?S-ZPiB SU .%nnpk ID: ,2ns.s-008/ b’ Tesl Pifs s U’ saIllple Ill: &l7SS-00860 Tesf Pits 

~ .;;;;;zz 
Equipment Rixwm Sanrple Type: Trip Blank smrplt- Y&pe: Eqrrqnntwr Rimare 

W’3l~~‘l YYY smp/e Dare: sample Dow: UY;olilYYY 

I Analysis Name RC?SUlY Unit Aaalysis ‘WI” RCSUll Unit Analysis A’ary Rt?SUh L’nil 

I .l ,l -Trichloroema”e 50 U UGR 1 ,l .I-Tnchloroethane 620 U UG/KG l.l.l-Trichloroethane 5.0 u UG/L 

1.1.2,2-Tetrachlomethane 5.0 u UGlL 1,1.2.2-Teb-achloroethane 620 U UGiKG 1 .I .2.2-Tetrachloroethane 5.0 u UG/L 

1 .l.P-Trichlwoethane 5.0 U UGR 1 .1.2-Tnchlomethane 620 U UWKG 1.1.2-Trichkroethane 5.0 u UGJL 
__ _-.-. _ .-- -___ -.-.- -.- ..-... ~. 

I.l-Dichloroethane 5.0 u UGIL l.l-Didllomerhane 620 U W/KG 1 .I-Dichlwoethane 5.0 u UGIL 
-- 

1 .l-Dichlomethene 5.0 u UGIL 1 .I-Dtchloroethe”e 620 U UG/KG l.l-Dichlomethene 5.0 u UGJL 

1.2-Dichloroethane 5.0 u UGIL 1.2-Dcnlcmethane 620 U UGlKG 1.2-Dichloroethane 5.0 u UGIL 

I .2-Dichlompropane 5.0 u UOL 1.2-Dichloropropane 620 U LWKG 1 .ZDichlompropane 5.0 u UGR 

2-Butanone 10uuGlL 2-Butano”e 1200 U UGiKG 2-Btianone 10 u UGJL 

2+kxanone 1ouuGlL 2-Hexanone 1200 U UG/KG 2-Hexanone louuoL 

Methyl-2-Pe”tW0”e IOUUGrL I-Methyl-2-Penta”one 12M) U UG/KG Methyl-2-Pentawe 10uuGlL 
_..__.___ ___._____ ~------..--..------- .- ..- ..- 

Acetone 1ouuGJL Acetone 12W U UGlKG Acetone 10 u w/L 

BWlZe”e 5.0 u UGA BWlZe”e 620 U UGlKG Be”Ze”e 5.0 u UGA . 

Bromodichlommethane 5.0 u UGIL Bromodch!oromethane 620 U UG!KG Bmmodchlaromethane 5.0 u UGA 

Bromoform 5.0 u UGIL BEf”OfO”Tl 620 U UGNG Bromoform 5.0 u UGIL 

Bromomethane 1ouuGlL Bmmomethane 1200 U UGlKG Bromomethane 1ouuGA 

Carbon Dime 5.0 u UGIL Catin Disufide 620 U UG!KG Carbon Dlwfide 5ouuGR 
____ -._._ ~~-~ - ---...-.--.~- - ..-- ..-... ---- --------- .- .~~ - 
Carbon Teb’atiloride 5.0 u UGJL Carbon Tetrachloride 620 U UG/KG Carbon Tetrachloride 5.0 u UGIL 

Chiombenzene 5.0 u UGIL Chlorobenzere 620 U UG/KG Chlorobenzene 5.0 u UOL 
_ ~. _ ~.. 

Chloroemane IOUUGIL Chlomemane 1203 U UG/KG Chlomethane IOUUGJL 

Chloroform 5.0 u UGIL Chlorofom? 620 U UG/KG Chloroform 5.0 u UGIL 

Chloromema”e 10 U UGR Chloromethane 12CO U UGNG Chloromethane IO u UG/L 

Cis-I.2-Dichkxoethene 5.0 u u&L 
. . 

Cis-I ,2-Dchlorcethene 620 U UG/KG Cis-I .2-Diilwoeme”e 5.0 u UGA 

cis-l.tDichloropmpene 5ouuGA ok-1 .+Dichlomprope”e 620 U UG/KG us-1 3Dichloropropene 5.0 u UGIL 
_----... .--. -- .---.--..- ---- ----..-. 

Ethylbenzene 5.0 u UGIL Ethylbenzene 620 U UG/‘KG Ethylbenzene 5.0 u UGIL 

m-Xyknes (Total) 5.0 u UGIL m-Xylenes (Total) 620 U UGlKG m-Xylenes (Total) 5.0 il &L 

Methylene Chlonde 5.0 it&L Methykne Chloride 1400 UGlKG Methylene Chloride 9 UGR 

Styr- 5.0 u UGIL SW= 620 U UWKG StyreW 5.0 u UGIL 

Tetrachloroeme”e 5.0 u UGIL Tebachlorc&hene 620 U UGiKG Tetrachlomemene 5.0 u UGiL 

Toluene 5.0 u UGIL Toluene 620 U UG/KG Toluene 5.0 u UGIL 

Trans.-1.2-Dichloroelhene 5.0 u UGIL Tra~-l.2-D~hlwc~thene 620 U UGlKG Trans-1.2-Dichloroethene 5.0 u UGfL 

Tans-l .Z-Dichloro!xopene 5.0 u uG/L Trans-13Dichlompropene 620 U UGlKG Trans-1.3-Dkhloropropene 5.0 u UGR 

Trichloroethene 5.0 u UGIL Wnyl Chlonde 1200 U UGIKG Trichloroethene 5.0 u UGJL 

Vinyl Chloride lOUUG/L Vinyl Chlonde 10 UUGIL 

,.._._ .., . .._. _.,i_. I ._ _ c - _, ., 1 . . j 

Note : Exceedance witen-a based on Non-residential soil cleanup criteria 
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Maywood Interim Storage Site, Maywood NJ UJ -Compound nat detected. quantitatioo IimB is &imat D - IdentS& at secwdary ditwtbn fador 
.:“;;: -l?c.-,~3&*cyrs‘c?q, .^ .x ,?“l‘.“..,;llrl ?r -.:.,y” :l”;.“. I.: <, ;xYz::*.,l- .:i-‘LRlrx’%,<- _ ,.^ ,..,_” I iyrl”-r.,.pr ,> i;“.3y ;rej; :*>~,~:..>h.y,*:7 XI:: :: ,j -(:I :’ -:2 \-_l-..“.<y >“L1 ,TX>“, ,:: - .-~~>~‘-cl&.> ;.,, ̂ : L !), 

_ _ _ ..-...- - _ _ ., _.... ..___... . . . . . . . . . .._..... - .._ -__- .__ ..-. -. 

I SW.%nplc ID: %7ss409.41 Test Pits SW smple II?: ,wss-00990 Test Pits 

L, i smple Type: Trip Bfmk Sample Tvpe: Equipntent Rimate 
; .%m1ple uatr: sampie Ihe: 

Analysis Name ReSUlt unit Result ihit . . .._.. . A~taljsis Name . . . . . . . ..__............... ..-- 
1 ,l ,l -Trichbroemaw 620 U UGIKG 1 ,l ,I-Trichloroemane 5 U UGlL 

1,1,2,2-Tetrachbroethane 620 U tJG/KG 1.1.2,2-Tetrachbroemhane SUUGIL 
. . .___. -“- .__......._._....... _.. _ _ _ _ . .- 

1 .1.2-Trichbrcemane 620 U UGMG 1.1.2-TriMeroathane 5uuGn 

1 .i -Diiloroernane 620 U UGIKG 1 .I-Diibroethane 5uuGlL 

1 .l-Dichbroamene 620 U UGIKG 1.1~Diibroemece SUUGIL 

1.2-Dichbroamane 620 U UG/KG 1.2-DicMorc-amane SUUGIL 

1.2-Dichbropropane 620 U UGNG 1.2-DiibropcJpane BUUGA 

2-Butancm 1200 U UGMG 2-Butanone 1ouuGIL 
. . __... _ _ __. . . _ _ . _ _ . . ..__.... . ..- .._ - _- . . ..__.... -.._- ___.......... ._. .- ..--.. 
2-Hexarwrw 1200 U UGlKG P-Hexancne 1ouuGiL 
- .._.___._ _.......__. -- . ..__. -...- -...- . . . . . . . ..-- .___......_...........___ . . . .._......_ ._.._ -. .- -. ~~._.. 
4MemyC2-Pentan0ne 12W U UGIKG 4-M&y&-2-Pentanone 1ouuGIL 

Acetone 1200 U UG/KG Acetone 1ouuGIL 

Benzene 620 U UGIKG Benzene 5UUGlL 

Bromodichbromemane 620 U UGIKG 6romodichbromathane SUUGIL 

Brcmoform 620 U UGIKG Bmmoform 5 u UGlL 

Bromomathane 1200 U UG/KG Bmmomethane 10 u UGlL 

Carbon Dbulfide 620 U UGIKG Carbon Disulfii 13 UGIL 

Carbon Tetradbride 620 U UGiKG Carbon TetracMride 5 U UGR 

Chbrvhanzena 620 U UGIKG Chbmba- 5 U UGR 

Chbmethana 1200 U UGIKG Chloroemane 1ouuGIL 
_. ^.__ .-..- _.... -- .-_- . . .._ __ . -. - - -- . . . ..__.___.____..__.__ . .._.__...__._.. .._ ._ .,. ..-. 

Chbmfom? 620 U N/KG Chloroform 5uuGlL 

Chbfomemane lzo0 U UG/KG Chlwcmethane 1ouuGIL 
__ _ _..._..__ _ .._ _._.__.__.__.....__. __ ._^ . _. _. _ _ _ . _. . 

Cis-1.2-Dichl 620 U UGIKG Cis-1.2~Dichbroemane SUUGIL 

ds-1,3-Dichbropropene 620 U UGiKG cis-1,5Dichbropropene 5uLwL 

Ethylbenzene 620 U UGIKG Ernylbanzene SUUGIL 

m-Xylenas (Total) 620 U UGJKG m-Xylems (Totel) BUUGIL 

Mamylana Chloride 620 U W/KG Methylene Chloride JUUGL 

styme 
Tetrachbmethene 

Toluene 

620 U UGlKG SW- SUUGIL 
_.... .._....._.._....^_ - _... - -..----... ..- .- . . . . .._. -. _ . . . -_ .._ 

620 U UGIKG TWaChloroethe~ 5uuGn 
. _ -_ _ _ . _ __. .- 

620 U UG/KG TOluene 5UUGlL 

Tram+1.2-Diilaoethane 620 U UGlKG Trans-1.2-Dkhloroethene 5UtJGlL 

Trams-1 .Miloropmpane 620 U UGIKG Trans-1,3-Diile 5uuGn 

Vmyl Chloride 1200 U UGIKG TrichbroaMene sum/l 

Viyl Chbride lOUUG/t 

Note : Exceedance criteria hosed on Non-residential soil cleanup criieria. 
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: ,I ,’ . . ,. _, .- ,_. .:. ” .,A.... ..:.. .I’.:.::..‘ : :_ .’ ‘Y. ,, ,... ~. _... ‘. r. .: .I; Y.... . . . . .“. ::. _ ‘, T. 2, .‘. ., .’ ‘I 

Table E-8a: Equipment Rinsate Data - Pesticide Analyses R~SUI~ Qualifierccdes 

Engineering Test Pit Sampling U -Analyzed for but cat deteded B - Analyte in blank as well as sample 

J - Compound detected, value is estimated E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not detected. quantiiation limit is estimat D - ldentiied at Smndarl dlluatlon facto 
.~ . .:” ._ .^ ., -.. _ .,.,:.. _. ._; r. j ._: :..:__-~ _.^,. . . :::-:- ” :. . . ..- ., . . . . ., ^ :*... _i ., I,, 

SW San1plc ID: :~.~00110 Rough Pits 
Sample Type: Equipment RIILWW ‘J 

1 sbmph Lkzr: ll~~~O~l999 

Andysir iVame Rt?Sah Unit 

4.4’-DDD 0.020 U UGR 

4/?-DDE 0.020 u UGil. 

4.4’-DDT 0 020 u m/l. 

Aldrin 0.010 u UGL 

Alpha-BHC 0.010 u UGA 

Beta-BHC 0.010 u UGA 

Deita-BHC 0.010 u UGA 

Dieldrin 

EndowVan I 

Endosutfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

0.020 u UGfL 

0.010 u UGR 

0.020 u UGIL 

0.020 u UGA 

0.020 u UGL 

0.020 u UGA 

Endrin Ketone 

Gamma-BHC 

Heptachlor 

0.020 u UGiL 

0.010 Ll UGA 

0.010 u UGiL 

Heptachlor Epoxide 0.010 u UGA 

0.10 u uG% 

0.40 Ll UGll. 

h.llSS-UO13l Rag/, Pits 

Equipment Rinsarr 
0&?16/1999 

4.4’-DDD 0.020 u UGA 

4,4’-DDE 

4.4’-DDT 

Aldrin 

Alpha-BHC 

Beta-BHC 

DeRbBHC 0.010 u UGR 

Dieldrm 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

E&in 

Endrin Aidehyde 

Endrin Ketone 

0.020 u UGA 

0.010 u UGA 

0020 u UGA 

0.020 u UGIL 

0.020 u UGA 

0020uuGk 

0.020 u lml. 

Gamma-BHC 0 010 u UGR 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

0.010 u UGA 

0.010 u UGIL 

0.10 u UGR 

040uuGlL 

- 

i,. ~~ *. . . . ..,k ._, ) _,,.,.,.,. :.. I .,..._ ,, 1 ,ri ., .^ . .___,_.. ,,.,, ^,._ . *:.\.~._ ,.. ~-....-i. ., ~ 

Note : Exceedance criteria based on h’JDEP Non-residential soil cleanup criteria 
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Engineering Test Pit Sampling U -Analyzed for but not detected 

J - Compound detected, value is estimated 

B - Anawe in blank as well as sample 

E - Exceeds calibration aJIve range 

Maywood Interim Storage Site, Maywood NJ UJ -Compound rwt detected, quantkation limit is estimat D - IdentWd at Secondary dituatkm facto 
r~~t7;;rr,*~.~~XI7~:~~~~~~~;~... “-..<... -. -w V.-X cc~j+,,$L>;?*J#Y,~~~$ ‘I-x~~“‘1-‘~xs~--,~L~“?i‘o9.--i?P” %. I.li.7. .ZT, : > ;.- I ;“::a* %~+-:<-=I ?LFwz~?.:i.. ~-.~~pIy~“xcIx:, 

_. .._ .._ . .._.._...._..... . .-. ^._ -._ ._.. - .._ -__-- . .._ - . ._ . ..^._.._.. _._ : -... _- . . . .~~ _. . 

’ SW Sample ID: .w.w00300 TeSTPi& sssa7npk? ID: .ulss--006x Tert Pifs sJvslnJ~ple ID: Ms.%00990 TestPi& 

I SmnpIc Type: Equipment Riu.sate Sample rvpe: .!$uipmw Rinsare sample Tipe: Quipmarr Rinsale 

j sampie Dale: 08/19~1999 Smple LMe: 08/31/1999 SampIe Dare: 

Am&s Name Resulr Unit A~ra&sz3 Name Resrrlt hit An&is Xune Result unit .._.._._... ._. . . . ._.. ._.... . . .._...__. . ..__. _...._....... -.. -..- __............. . ..__._ . .- ._ _-.._ _ . ~. . ..-. 

4.#-DDD 0.02 u UG/L 4,4’-DDD 0.02 u UGA 4.4’-DDD 0.02 u UGIL 
. _. _....__....... . . .._ . . .._. . .._. _ - .~. -. ..-.. . 

4.4-DDE 0.02 ll UG/L 4.4-DDE 0.02 u UGA 4.4-DDE 0.02 u UGIL 
__.. __..... _. . . . -. .._ __ . . . ._. -. ._ .._........ *,c-DDT .______.. - __...._.___ _. _.... _-...... - ..-.. .-.- - ~. ~-~ - 
4.4’-DDT 0.02 U UGR 0.02 u UG/L 4.4’-DDT 0.02 u UGIL 

____ 
Ahirin 0.01 U UGIL Aldrin 0.01 u UGIL Aldrill 0.01 u UGIL 

Alpha-BHC 0.01 u UGIL Alpha-BHC -- 0.01 u UGIL Alpha-BHC 0.01 u UGIL 
--__ --__-_---_..--- - 

A!gha-Ch!ardana 0.01 u UGIL Alpha-Chlwdana 0.01 u UGA Alpha-Chlbrdane 0.01 u UGIL 
..- ..- __... . . .._... - ..-.. .-.-. .._ ..-.-.-._- . - .._...... _. __ . . . ..-. .-...-.... -- . ..-.. ..-..... -....- 

Beta-BHC 0.01 u UGIL Beta-BHC 0.01 U UGlL Beta-BHC 0.01 U UGIL 
_.___._____........_ __.......... .__ . - . .._.... ._..__ _____, - _..__._... -- - . . .._.__......__.. .- __...- .-. - . - - ~.. -.. 
Delta-BHC 0.01 u UGlL Delta-BHC 0.01 u UGIL Deka-BHC 0.01 U UGIL 

Dieldrin 0.02 u UGIL Diadrln 0.02 u UGA Dialdrin 0.02 u UGIL 

Endosulfan I 0.01 u UGA Endcwifan 1 0.01 u UGA Endosutfan I 0.01 u UGIL 
__-- . .._ ,..__. . . . . .._ .._..__. . . .._......... . .._ .,_... --_- ___..___.__..__ . .._-._..... - . .._ -_.. ..- . . . . . . . --... 
Endr~suifan II 0.02 u UGA Endosuifan II 0.02 u UGA Endosulfan II 0.02 u UGA 

Endosulfan Sulfate 0.023 UGlL End&s&an St&ate 0.02 u UGA Endosultan Sulfate 0.02 u UGA 

Endrin 

Endrin Atdehyde 

0.02 u UWL 

0.010 J W/L 

Endrin 

Endrin Atdehyda 

0.02 u UGIL 

0.02 u UGIL 

Endrin 

Endrin Aldahyde 

0.02 u UGA 

0.02 u UGIL 

Endrin Ketone 

Gamma-BHC 

0.02 u UG/L 

0.01 u UGlL 

En&in Ketone 

Gamma-BHC 

0.02 u UGA 

0.01 u UGA 

Endrin Ketone 

Gamma-BHC 

0.02 u UGIL 

0.01 u UGIL 

GammaChlordane 0.01 u UG/L Gamma-Chlordana 0.01 u UGA Gamma-Chlordane 0.01 u uG!L 

Heptachtbr 0.01 U UGlL HeptaCJlkX 0.01 u UGA HeptaChlCU 0.01 u UGIL 
.._ _.-.. ___ .._.._. __. _ .._. ____. - ..__ .._. .._. . . ..-.. --._--__-.._ .- . .._.._ .-. . ..-.. . . ..-..-.--. . -. --.- -- ..--.. .--- .- -. .--... --. ..-- 
Heptachlor Epoxide 0.01 U UGlL Heptachlor En&de 0.01 u uG/L Heptachlor Epoxida 0.01 u UWL 

Metlwxychlor 0.012 J UG/L 

Toxaphene 0.40 u UGlL 

Methoxychlor 0.10 u UGR Methoxychlw 0.10 u UWL 

Toxaphene 0.40 u lx/L Toxaphene 0.40 u UGIL 
. . .._ .._^. -. .-_- ..____... -__- __..___ ..__ _... .- ..-- . . .._ . 

i SW Smnpie IL): hL(ss00490 rest Fits SW SunpIe ID: Miss-00860 Test Pia 

I Sample Typ: F~tipmenr Rinsorr Sample ljpe: Equipment Rinsate 

I Az;z; 08125y;uh ““il 
Sample Date: 09iUiN999 

Anai)sis rbme ReSU.4 Unit -____---.-_-- ____ -_ --_----__-_-----_ _-..._-- 

4.4’-DDD 0.02 u UGIL 4.4’-DOD 0.02 u UGlL 
--- _- ___--- 
4.4,-DDE 0.02 u VGA 4.4-DDE 0.02 u UGlL 

. ._. . ^ _...^_. .._ -__ . . . . . . . _.^_.__. -._ .._ ..__..._^_. .._ __ _ -. __-. ..-. . . 
4.4-DDT 0.02 u UGA 4/t’-DDT 0.02 u UGlL 

.._. __ . ..- . . . . . . . . . . . . .._ - _............._............... . . .._.....__ - .._..._._.._.__.__..._. - _._..... __ ^ 
Aldtin 0.01 u uG/L Aldrill 0.01 U UGlL 

Alpha-BHC 0.01 u UGIL Alpha-BHC 0.01 u VGA 

Alpha-Chkxdane 0.01 u UGA Alpha-Chkrdane 0.01 U UGR 
_ _ . . _ _ _ _, ._. ._ .,._.. ___._.__ _ _ ..__ ______ -__-_ _ _-.-._. - _ _ . _ 

Beta-BHC 0.01 u UGA Beta-BHC 0.01 u UGIL 
- ^ . . ..-.. ._.. ._. _ __ _. .__ _._ . . .-. _.._ . . - - 

Delta-BHC 0.01 u UGA D&a-BHC 0.01 U UGR 

Dieldrin 0.02 u UGA Diildrin 0.02 U UGR 
-__-__ --_---- -- 
Erldosulfan I 0.01 u UGA Endosuifan I 0.01 u UGA 

Endosuifan II 0.02 u UGIL Eidoiuifan II 0.02 U UGR 

Endosutfan Sulfate 0.02 u UGIL Endosuifan Sulfate 0.02 u UGIL 

Endrin 0.02 u UGA Endrin 0.02 u UGA 

Endrin Aldehyde 0.02 u UGIL EMin Atdehyde 0.02 u UGIL 
_._.. _._ .._ ., _ ._ _ _ _ ._ _ ._ _ - 
Endrin Ketone 0.02 u UGIL Endrin Ketone 0.02 u UGIL 

_ _._.... .._... _._._.. _.... ._.. _. __....._......._.. ..-.... ---- 
Gamma-BHC 0.01 u UGA Gamma-BHC 0.01 u UGIL 

Gamma-Chlordana 0.01 u uG!L GammbChlordana 0.01 u w/L 

Heptachior 0.01 u UGJL Heptachlor 0.01 u UGA 
. _ 

HeptachlorEpoxide 

b4ern0xychl0t 

Toxaphene 

Heptachbr Epoxide 0.01 u UGA 
. . _... _ _ . _ _ _ _ __ 

Mhe 0.10 u UG/L 

TO=Jphene 0.40 u UGIL 



I.“_._ .* ,.. . . ..;:7 _’ I..’ _ 1:. “. : ._._ 

‘.. 
: _’ .._ . , ._,I ,__,.,__ ..‘I-. .:... .‘..‘. :‘, ,_ ..,,’ : i 

Table E-9: Equipment Rinsate Data - PCBs Analyses Result Qualifier Codes 

Engineering Test Pit Sampling 
U _ Analyzed for but not deleded 

J - Compound detecled. value IS esbmated 
6 - Analyte in blank as well as sample 

E - Exceeds calibration curve range 

Maywood Interim Storage Site, Maywood NJ UJ - Ccmpound not detected quantitation limit is estimat D - lde@fied at secwKlary diluation fat 
-~ ;_, ,"._ j " . _'- ':_ r :I'-. '. '. ; .<. '.',.:rL-ii: - ; .: ._^.. _; -in. ,,_. .: ._ ,: ,_ :, .^ __ __, ~ ~ ," ,., 

Amchlor-1221 2.0 u UGtL Arcchlor-1221 2 0 U UGlL 

Arochlor-1232 1.0 u UGIL Arochlor-1232 1.0 u UGtL 

Arohlor-1242 1.0 u UGA Arochbr-1242 1.0 U UGtL 

Arochlor-1246 1.0 U VGA AJochlor-1246 1.0 u UGIL 

&cchlor-l254 - 1.0 u UGIL Arcdllo:-;254 1OUUGlL 
___-- 

&&!l0r-1260 1.0 u UGtL PJocJllor-1260 10 U UGR 

SW Sample ID: 
san1pIe Type: 

SumpIe Dutc: 

~ AnaJvsir Name 

Arc%hlcf-1016 

Arochlor-1221 

&-c&lor-1232 

Arachlw-1242 

Arcchlor-1246 

Arc&lor-1254 

Anxhlor-1260 

SW Smnple ID: 
.%mpir ~vp: 

Sample Dote: 

Am&is Name 

Arcchlor-1016 

Arcchlor-1221 

Arochlor-1232 

Arochlor-1242 

Arochbr-1246 

.‘vG&lor-1264 

Amchlor-l26o 

SW smpli~ ID. 
sanlplc ljpe: 

.Gmpk Dow 

Analysis Name 

Arochlor-1016 

MLS.WUI20 Rotcglt P&s SW samplr ID: hs’l.S.S-00990 Test Pits 

Eqnipmew Rittsute Sample Type: Equipment Xinwte 
08/l6~‘1999 Sample %k7tr: 

Rt!.WIl unil Analysis xame ResUlt Unit 

1.0 U UGR Arochkr-1016 1.0 u UWL 

2.0 U UGR Arochlor-1221 2ouuGtL 

1.0 u uG/L Amchlor-1232 1.0 u uG/L 

1.0 u w/L Amchlor-1242 1.0 u UGA 

1.0 u UGIL 

1.0 u vG/L 

1.0 u UGtL 

hn.xwO30o rest pin 

kpdipment Rinsatr 
O&l Y/l999 

RFSttN itnit 

1.0 u UWL 

2.0 u UGlL 

lOUUG/L 

1.0 u UGJl. 

1.0 u UGIL 

&ozhlw-1248 1.0 u uG/L 

AFxJIor-1264 1ouuGn 

Arcchlor-1260 1.0 U UGR 

1.0 u UGn 

1ouuGtL 

M.S-00490 Test m 

Equipment Rixwte 

OULYI999 

RtWlN L’niI 

1.0 u UWL 

bnxhlor-1221 2.0 u UWL 

Arochlor-1232 1ouuGtL 

Arochlor-1242 1.0 u UGA 

A&or-1246 1.0 u UGlL 

Mochlor-1264 1.0 u UGiL 

Aroc+llor-126O 1ouuGJL 

SW Sample ID: MISS-006-O Test Pits 

sotltple ljpt? Eqvipnrnrt Rinvotr 
.%hnple Date: 0.9/31.:1999 

..---..---..-_-.. -.---.---!E!.- A!?-. .~ Analysis :Vame 

Arcchlor-1016 1.0 U UGR 

ArDCi-llor-1221 2.0 U UGR 

Anxhlor-1232 1.0 u UGA 

Arochlw-1242 1.0 u UGA 

ArocJl!or-1248 1.0 u UGA 

Ar&llcf-1254 1.0 u UWL 

APxhlW-1260 1.0 u UWL 

- 

. ,.._ I ..j .., \ . ,,., ._ . \.. .? n- “--._ ., <. . , :;. ^ .., -.... ‘, -.,., ..,. . .._ “. _.5 ._. “. __- ,. 

Noie : Exceedance criteria bawd OR XiDEP Non-residential soil cleanup criteria 

Tuesday. February OS,2000 Page I of I 



1 Analysis Xame RtSUl1 chit +..-- __- ..___ -------__ 
Aluminum 25.0 B UGIL 

Antimony 2.39 u UGn 

Arsenic 4.16 u w/L 

Barium ,631 u UGIL 

Bewllium 0.360 B UGIL 

Cadmium .19 U UGR 

Calcium 321. B UGR 

Chromium ,239 u UGIL 

COball ,347 U UGIL -__ __-- -__--__ 
CODDef .603uuGJL 

Iroll 214. UG/l 

Lead ,957 u UGA 

Magnesium 30.6 B UG/L __ _. .__. _ _ . . ._ _ .- 
Manganese 1.77 B W/L __--_ 

M@=Y .2uuG/L . _ . _.. _._ __._.._.._ _. ._ _ .._ .._ _... .._... 
Nickel 443 u UGA 

Potassium 96.3 B UG/l 

Selenium 3.48 B U@L 

Sihrer 303 u m/L 

Sodium 263 U UG/L 

SUM.3 SCMWL 

. Thallium 2.6 U UGlL 

Vanadium 0.220 B UGR 
zinc 10.6 B UGR 

j SW Sample ID: MISS-00130 Rough pia 

i SmpIe Type: Equipment Rimate 
/ &mph .Daw WI 6/1999 

I. A!!@-@ .!?nre RC.Wlt Unit ._ - _ __ _.. _ __ 
Aluminum 9.62 u w/L 

Antimony 2.39 u IJGR 

Arsenic 4.10 u UGL 

Barium 531 u m/L _.... ..__ - . _. . . . ._ ._. _ _. -.. 
Beryllium 0.260 B UG/L _..._. - . . . . . . . . . . ..__...._. __.___..._...___. 
Cadmium .19 u uG/L 

Calcium 

Chromium 

cobalt 

324. B UG/L 

239uuGlL 

,347 u m/L 

Iron 52.5 U UG!L 

Lead .957 u uG/L 

Magnesium 11.9 u UGJL 

Manganese 0.650 B UGJL 

M-w .zuuGlL _... _. 
NiiEl 443 u UGiL 

Potassium 42.3 B UGIL 

Selenium 2.04 u UGL ^ .._ ..__ . _ . . - ._ . 
Sihw 303 u UGIL 

SOdii 263uuGA _ . ^ __ _^ _ . _ _ 
Sulfate 5<MGlL 

Thallium 2.8 U UGIL 

Vanadium 0.220 B UG/L ^ _ _ .._ _.^.. _^. ._.._ 
zinc 15.8 B UGlL 



._“. I. ^ ..L’ J.. .“l ‘-‘- ‘.‘. .’ _; . .: .‘..I”... :. . ::... I’.‘. .” ,,,,I 

Tible E-lob: Equipment Rinsate Data - Metals Analyses 
. ..“.‘. ,,.’ ..‘.:.. I.‘-...“... : ‘. .._ :” .I ,:- _, 

Result Qualifier Codes 

Engineering Test Pit Sampling U -Analyzed for but rot deter&d 6 - Amlyle in blank as 
J - Compound detected, value is estimated E - Exceeds calibration 

Maywood Interim Storage Site, Maywood NJ UJ - Compound not deteded. quantitation l!mit is estimat D - Identified at SecOnda 
_j. ,,~‘.,‘..‘^ ,,-,... :. ..,” . . :- .____ i _ _. ,., -, ., .- . ._ i, ()._ ,.... ,, ., .,,_, __, . “, _., ,) ,:_., ,,., - ,, ,,. _,. , .-,. ̂  ...I ,.,, .,” 

, SW sample ID: h&.%00300 rest Pi.% SW smlpk ID: MISS-00860 Test pils 
Limpk ljpe: Eqz~ipnwnren/ Rimme .Gnnplr Type: Equipment Rimate .- 
.Qmple Lklw owl 911999 Sampk Daw 09.~OIil999 

-Ano!~~~~rne..---~-.R~~~--.~~~~n~ .~ ~~ ~ ~~~ -4!?F’Y@L~C __._..._. _ !!e!!! ..__ vnir _.. __-. 
Antimony 2.39 U UGIL Antimony 2.39 U UGIL 

Arsenic 4.18 U UGR Arsenic 4.18 u UGA 

Beryllium ,177 u UGiL Beryllium OB3oBUWL 

Cadmium .lS u UGiL Cadmium .lS u UG/L 

Chrcmium 0.970 B UGJL Chmmum 2 12 B UGlL 

Copper .603 u UGA CWP- 603 u LJGlL 

Lead ,957 u LIGIL Lead ,957 U UGlL 

MWCUr, .2uuGn MW2Jl-f .2 U UGlL 

Nickel 0.790 B UG/L Nick4 443 u UGIL 

Selenium 2.04 u UM Selenium 2.04 u UGIL 

Silver 303uuGR Silver .3O3 u UGIL 

Thallium 2.8 U UGR Thallium 28 UUGR 

Zinc 
---- -~~2uoL.--.-..-. Zi”c 46.2 UGIL 

sw.G7~nple ID Xl7.sOlJ~91) Test Pits sw.hfple ID: 1ws.w0990 Test pirr 
.Ympir Qpr: Lipipmn, Rimme Sanrple Type: L-quipnlem Rimare 
simple Date: O&m’1 999 scrnrple Dale: 

At~alysts Name RtWllt unit Ana~@s Name RL?SUli Unir 

Ardlmony 2.39 U UGiL Antlmcmy 2.39 U UGR 

Arsenic 4.16 u uG/L Arsenic 4.18 U UGR 

Beryllium 2.30 B K/L Beryllium ,177 U UGA ------~ -..- ---- .~-~--.-.-. ---- .-.-.- .-- ..--.--.-- .--- ~~~~ ~~ 

Cadmium .I9 u VGA Cadmum 0.190 B UGR 

Chromium ,239 U LIG/L Chromium 0.780 B UGR 

copper ,603 u UGA COpper 0.890 B UG/L 

Lead .957 u UGJI. Lead 957 U UGR 

Met-WY .2uuGA MWCYJ~ 2 u UGIL 

Nickel 443uuGlL Nickel 0.610 B UGA 

Selenium 2.04 U UGR Selenium 2.04 U UGR 

SihW .x)3 u UGA Silver 303 u UGIL -------- --- ..--- 

Thallium 2.8 u UGiL Thallium 28UUaL 

Zinc 13.4 B UGA Zinc 179BUGA ~. 

Antimony 2.39 U UGIL 

Arsenic 4.18 U UGA 

Beryllium 

Cadmium 

Chromium 

0.560 B UGA 

19uuGn 

1.87 B UGJL 

COpp3 603 u UGll 

Lead 1.69 B UGJL 

Merwry 

Nickel 

.2uuGrL 

0.560 B UGil 

Selenium 2.97 B X/L 

Siher .x)3 u UGA 

Thallium 2.8 u UGIL 

zinc 42.5 UGR 

u 

,.. \ .rwk ^I .^ . _. .: \_ ., _j. ., _. ,_ >... i ._ .., ., - >.l . ..^... *.., i. I ..,*._ 
Note : Exceedonce criteria based on NJDEP Non-residential soil cleanup criteria. 
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APPENDIX F 

ENGINEERING TEST PITS AT MISS 
GROUNDWATER CHEMICAL DATA SUMMARY 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

Appendix F - Groundwater Chemical Data Summary STONE & WEBSTER A 
6/30100 
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Groundwater Chemical Data Summary 

Appendix F presents the groundwater chemical data results for the samples collected during the 
rough pit excavation. The following presents brief descriptions of the analysis methods used by 
the contract laboratory. 

Volatile Organic Compounds 

EPA SW846 Method 826B is used for the analysis of Volatile Organic Compounds. Helium is 
bubbled through a sample contained in a specifically designed purging chamber. The purgeables 
are efficiently transferred from the sample to the vapor phase. The vapor is swept through a 
sorbent column where the purgeables are trapped. After purging is completed, the sorbent 
column is heated and backflushed with Helium to desorb the purgeables onto a gas 
chromatographic column. The gas chromatograph is temperature programmed to separate the 
purgeables which are then detected with a mass spectrometer. The holding time for aqueous 
samples is fourteen (14) days from the date of collection, providing that the samples are 
preserved to pH <2 with HCl (seven (7) days otherwise). The holding time for soil samples is 
also fourteen (14) days from collection. 

Semivolatile Organic Compounds - Water 

EPA SW846 Methods 35 IOC and 8270C are used for the extraction and analysis of Semivolatile 

i/ Organics. Measured volumes of sample are pH adjusted to >12. The sample aliquots are then 
serially extracted with Methylene Chloride. The Methylene Chloride extracts are concentrated 
and analyzed by GUMS. The holding time for extraction is seven (7) days from date of 
collection. The holding time for analysis is forty (40) days from date of extraction. 

Pesticides - Water 

EPA SW846 Methods 351OC and 8081A are used for the extraction and analysis of Pesticides 
and PCBs. One liter of sample is solvent extracted with tree 60-milliliter aliquots of Methylene 
Chloride. The Methylene Chloride extract is filtered through Sodium Sulfate, concentrated and 
exchanged to Hexane. Florisil cleanup may also be performed. The extract is analyzed by gas 
chromatography and target compounds are measured using an electron capture detector. The 
holding time for extraction is seven (7) days from date of collection. The holding time for 
analysis is forty (40) days from date of collection. 

Appendix F - Groundwater Chemical Data Summary STONE & WEBSTER m 
6/30/00 
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PCBs - Water 

EPA Methods 35 1 OC/8082 are used for the extraction analysis of PCBs. A measured volume of 
sample is solvent extracted with Methylene Chloride. The Methylene Chloride extract is filtered 
through Sodium Sulfate, exchanged to Hexane, concentrated and treated with Sulfuric Acid to 
remove interferences, if necessary. The extracted is separated by gas chromatography and the 
compounds are measured using an electron capture detector. 

Metals analysis is based on SW846. Arsenic, Selenium, Thallium and Lead maybe analyzed by 
furnace AA with Zeeman background correction. Mercury is analyzed by cold vapor technique. 
All other metals are analyzed by Inductively Coupled Argon Plasma emission spectroscopy (if 
the ICP61E Trace is used, Arsenic, Selenium, Thallium and Lead can be analyzed by ICP). 
Samples for ICP analysis are digested with Hydrochloric and Nitric Acids. Samples for furnace 
analysis are digested with Nitric Acid. Samples for Mercury analysis are digested with 
Potassium permanganate and Nitric Acid. The holding time for all other Metals is six (6) 
months. 

Groundwater Results 

A comparison between groundwater chemical data results and water-screening levels was not 
performed. The data collected is not intended for use in the development of potential 
groundwater treatment. Rather, the groundwater data results are intended for preliminary 
information purposes only concerning direct disposal options of groundwater by tanker during 
construction operations. 

Appendix F - Groundwater Chemical Data Summary STONE &WEBSTER g 
6/30/00 
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ZB*“D”* 1ouuwL *.B*“O”* 10 ” UGIL 2.Butanon* 10 u UGiL 

*-Hexanon* 1ouuwL 2.H*Xa”O”* 1O”UGil. tH*~“C.“* 1OUUGA 

Acetone TOUUWL Acetone IOUUGlL Acetone 1OUUwL 

aenzene 5uuG5 Benzene 5U”GlL 8enzene SU”oR 

Bronwmemane 10 u “GA BK!mD*a”* 1O”UGlL Brmwamemane 1ouuGL 
carbon Diruiiide 5UUGL carbaon Dismde 5 u “GIL Cafbn Qlsutwe BUUGL 

Tms-1.2.Dichkmethene 5 UUGh Tra”s-1,*-mhlorLmmene 5 ” “GIL Tra”s,,%Dichl0rceth*“* S”UG/L 

“h/l Chlcde 1OU”GiL Vinyl allc.ricb 10 u UGR “i”Yl Chlcxide 10 u uon. 

Friday, February 25, 2000 Page 1 of 2 
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Lead 79.8 “GIL Lead 12.0 UOR 

M??!!ET.~~..~-.--- ..__._..._._ 145M)-!-!! _._._________ !%?ncsium-. s320 UGR --- . . . . . --...-..--.--- 
Ma”g2.“- 965. LWL Ma”ga”S0 775. LWL 
MWC”ry 0.452 LWL Mercury 2 u LWL 
Nickel --~o-E-.-.--- %!-.---..-._ 17.2 “Oh - -........_ - .._._ - -.--.- . . - . .._. 
Potassiwn 4,400 LGA. PObSSiWll 31700 w3L 
selenivm 3.78 s IJGiL Selenium 3.37 s “GA 

E!K-- . ..^. --- . . . .._._....... 255%!!~~ ____________ S!!!.T!.....-- 33”“wL ---1--11 ---..--- 
Sodium PIM) UGR Sodium ‘155ca LWL 

S”Kate u8 MGlL suifate 626 MGJl. 
Thallium 2.8 ” m/L Thallium 2.8 u IJGR -...-.-..---..-.... -.--.- . . -- . -..-._.- -.-..-- - . . . . . -.- . -.-.-.. 
Vanadium 15.1 s “Gn “anadivm 13.2 s “G/L 

.?ins 150. “Gn zinc 244. “GIL 

b ~~~~~~ E{tF -_-- L,-jfT _____ 

Al”nli”“rn .-...-...- _.._..........__._.-........... !?2.k .___________ !!!YF!.m ____ 962Q “Oh 

A”btTlO”~ 2.39 ” “Gn A”tiltW”y 2.39 ” “G/L 

Arsenic 9.74 IJsn, Arsenic z5 LWL . . . - .-.......... - - .._ --.-.- . -.- . . -. . . -- . . . ..___._______.______________ 
Bari”C7 76.4 UGn. Barium 224. u&L -..--....-....----.............. - .-.......-. -...--..- .-...--...-.- . . . . . . - -..... -._.- ._.._______ 
Beryllium 0.533 s UWL serylli”nl 1.57 s “GiL 

CadtTli”lll .?S ” urn cadmium .xJ u “GIL .-.--_.-.-._- -...- . - . .._ -_.- -- __.__._______ ..--_.--.-...-..- . 
Calci”m 194wo “Oil. calcium 257cm “On. -.- - .._. --._.-.-.-- _... -.-- . . _____._....____ -..-..-..- . . -.-.-.. 
ChrDmi”m 4.25 s “WL Chromium 26.1 “GR 

Cobalt ,347 ” “WL Coban 4.71 s “cdl ._._ --.-.-.-.-..- ._..._.__.._._.. - ._..._.. -.-.- . ..__..._________ ..--...-_.-_---.-- _.__ 
tipper ,503 u LWL CopPEr 29.8 Kn. . . . . . . ..--... -...-_.-...--.-.. --.-.- . .._._ - _...... -_ .-..- .-... -.-----.-..-.- 
h” 2150 “Gn h0” 13ml “OR 

E!--- .._.... ----957VUOh..-..-..-.~ Le-. __..___._____ 22.4 “GIL --- .._. ----.- . . . -.-.. 
Magnesi”m tstco “GA Magnesium 157w “Gk .--.-.-..- . . . . . . . . . .._ - ._.. - .._. -..-_-...-_ ..- I..._______________-..-.-..-.-......--..... 
Ma”gZl”W toso VGA Manganese tc40 “WL 

MWC”ry .*uLwL M.m”ry .2uumL . . . . - . . .._ - . .._ --._.--_.-._.-..- . --.-- -- . -_.- _.____ .--...-_- . . -..-.- 
Nickel 15.2 “Gn Nickel 16.5 UGL ..---..._- -_-..-_. -.--.-- . . - --.___ ---.---.-- 

Selena-m-...-- . . . . . . . . - ______ ??Y?..UOh _________.__ !!??!E.....-...-. 5.82 “on .---.. -.-.--.-...- - _.... -._ 
siwer .303 ” “GIL sil”ef .x6 ” UGIL .---_._-...-- ....._...I____ ---- . -..-_-_ _______ -.--.- . . ..__.__ 
Sodium 27600 “GIL Sodium 24200 “GIL 

SUM3 .a3 MGL sunate 454 MGn -.---..-... --..--_- . . . ..-.. - ..-... ---- .--.--- - .--........... -...-.- . . 
Thalli”m 2.8 ” “OR Thallium 2.8 ” “OL - . -.---..-..- ._.- -.--.-.. ._._____ -.--- -.-.--..^ 
Vanadium 4.58 s LWL Vanadium 35.0 8 Ltx 

2i”C 40.9 “OR zinc 173 “GL . -----_-.-.--.- .._. -.--.- .-----.---...-.-_----..- . . --... 



..~ ~ .::::~~~?:‘1:~(::::~::~~~~:::~.~:’~~:~:~~~~~:~~:~~::~:~::’~~,~:::~~::~~~:~::;:~~ :::~::~~:~~:::~,:~~:~::~,~??.:~:~::~~:~:~::~:::~~:~~:~:,:~~~~.’:~~:::~:::~~:~~~~‘~‘::~::~~~:~~:~~:~.: :.,.;:.: :.:.:.: :,:.,.: :.:,:.: :.~:::~~:~~~:~:~;:,cI::~:~~:~~~~::~~:::~~~~~:?::‘:: 

Table F-4: Groun&wter Chemicai Data -Pesticide Analyses Resull o”a,n7*r codes 
Engineering Test Pit Sampling “. Analyzed ‘or but not detected 8 - Analye in blank a* w 

.I cmp”“d &teed. “alYe is eh”aed E - Exceeds dlbratio” c 
Maywood Interim Storage Site,. !%fuywood NJ “J. cornpo”“d not detected, quanbtatio” lima is estima D - Identified at sewndar 
:.n>, . . . . ..%... . . . . . . .A.. .>.. ,.... I... . . . . ..-... . . . . \ . . . . . ..-............ . . . . . . . ./:... :.............>.. L. “. .YI... .~,:,B~:.~.:.~:.:.:,~.:.:,:.:.:.: ..:...:.:...:.:...:‘)):.:~.:.:~.:.:.:.~.~.:.:.~::.:.:;,.:.:.:.:.:.:.:.:.::.:.:.;:,:.:.:.~.~~~.:.~:.:.:.:,~,.~ _ :.:.~:.:.:.:.,.I::.:,:.:.~.:.:~,:.:.~.,.~~:.:.:.,:,:.:.~.:~.:.:~:.:~.~:~.:.~,:,:.~.:~.~:.:.:~.:.,~~~~ ,..:.:. ?: :.,.:. ~.:i .): _ ,:.:. .A... . . . . . . . .% ..,..... ,... ,..-............. . . . . . . . . . . . . . ,..A ../..... 
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APPENDIX G 

ENGINEERING TEST PITS AT MISS 
WORK PERMITS 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

c 

Appendix G - Work Permits STONE & WEBSTER A 
6/30/00 
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E’RMWLIN EWU~TAL SERW~S, INC. 
185 hdustrial Road PO Box 617 

wrenthsm, MA 02093 
TElt: (556@) 3844151 FAX (SOS) 3844028 

EMAZIL: s3&az@itinet 

N7.J.MBER OFPAcz3E S: / 

should fmmnksion bl! intermpted or documents appear inegible, pIease 
contact ffie represenkive noted above. 

If you have any questions please call me at 800-4269878 ext 224 L 

--_ - . 
T0/T0'd m Zb:ZS 30-80'6665 



A.#’ 0 
ml , EXCAVATION ‘LA c- 

I 0730-97 w Revision 0 

3. 1oxlcIlyToet SubstanceTMFor 

TiiTesbd ‘. FWW -ml 

PersonTakblgsam* 

* l * lNcAsEoFEMERGENcycALLEwENsIoN f-a 2az **t 
4; &yI*uR~ f. 

/4&i 
Safety, Health, and 
Environment Program Pagt2of2 

kw3kIlswd337s3e2.d 
W Operating Safety Procedures 

c 



In response to the One Call request referenced on the 
opposite side, Transcontinental Gas Pipe Line Corp has 
evaluated the request and feels that the proposed t&k will 
not affect any of Transco’s facilities. Thank you for using 
the One Call System. 

- 
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iHlCLUEQUIPMENT OPERATIONS 

, . . ..“‘Y “1 I 1 I 

Any “Not Acceptable’* response must be documented on the corrective action form. 

mD AUG 0 6 1999 &,,$ 



HAZARDOUS WASTE AUDIT CHECKLIST (Page 1 of 5) i/ 

WORK FORCE 
Stone & Webster y 

Conf=ar&- A?E.S 6 See 
Client: / 
TOTAL: 

I 

WRITIENS~ANDHEALTaPRoC~ _ .: _. : . 

Is there a wittat and approved She-Specific Safety and Health Plan (SSHP)? 

Does the SSHP ad* / 
x Key petsome and their rsponsibilitis? 

x A safety and health risk hazard analysis for each task? 

x Employee tiig assigttnteots? 

x The level of PPE required for each tsk? 
x Medical Surveillance requiretttenrs? 

x Frequency and types of air monitoring, penoonel monitotig and eovimomcntai 
sampliog? 

x Site Consul Measures? 

x LIecontamittatiott pmcedwcs? 

7. ConfItted space Pmcedures? 

x Emergency Response Plan? 

x Spill Containment program? 

&e safety and health briefings held prior to the start ofsite activities and as necessary to 
mm-e employees remain apprised of the SSHP? 

/ 

Are inspections of the site being conduced by the Site safay and Health Of&r? r/ 

Is the SSHP readily available to all site employees, OSHA and other rcgttIatoty agutcy .J 
penotUlel? 

The anticipated activities which may expose employees to hazmiots waste? 

x Standard operating pmccdwes? 

x Include a requirement for a hazardous communication pmgrant? 

uircmatts by title andlor function? 

c:\my documcnts\maysopU5919d.doc D-2 
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HAZARDOUS WASTE AUDIT CHJXKLIST (Page 2 of 5) 

I 
Is there a site map available to employees? J 

Doe the site control program indicate site work zones such as exclusion zones, 
contamination reduction zones and sopport zones? / 

Are site work zones clearly defined? / 
Am onsite communication systems available to alert employees io the event of 
evacuation? / 

Has the route to the neatst medical bwtment facility been made av&ble to site 
employees? / 

Is the site perimeter indicated approprktely and labeled with appropriate warning sigos to 
alert nearby residents to the potential hazards? 

Is the buddy system used when appqia&? 

10 applicable employees have d cclmendon of ammat l&eshertminiog? / 

Do supervisors directly responsible for super&on of employees eogaged io hazardous 
waste activities have additional trainbw doaunentation? / 

,Y, , I 

Do employees how the names of pasonnel msoonsible for site safety ? I/ I 

be exposed to hazardous sobstences at or above exposwe limits had baseline, yearly 

c:\my documents\maysopUS919d.doc D-3 
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- 

HAZARDOUS WASTE AUDIT CHECKLIST (Page 3 of 5) 

Is PPE decontmkated and disposed of properly? 

Are employees ritted comctly for PPE? 

Do emolovees know how to inwed PPE omurlv? 

Is there a system to evaluate the adequacy of the PPE program? 

Is the PPE adeqoate for the chemical sod physical hazards ott site? 

Is a wtitten respiratory program available? 

J 

d, 

Have all employees been fit-tested successtidly for negative pressme respiratory? 1 4, ( 
Are ear plugs or muff.5 wum when applicable? IJ I I 
Are hard hats worn when there are overhead hazards? 

I ! I 

I ./ I I 

II If heat or cold s&ss is a factor, are mgioeming or admioistmdve controls implemented to 
e-that PPE cm be worn and still be motive? I 

If “hot work” occms, is a CGI air monitoring conducted? J 

If any other unique hazards exis& is the appropriate PPE worn? I 

Is air monitoring being conducted to tirst identify IDLH levels and other dangerous 
situations such as flammable atmosohems. 0~ deficiencv. ion&e. radiation etc.? IJI I I 

contamioation? 

au sampling devices or a representative a sampling appmach? 

c:\my documcntslnaysop’35919d.doc D-4 
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HAZARDOUS WASTE AUDIT CHECKLIST (Page 4 of 5) 

Is there a spill conreinment program in piece to contain and isolate the entk potential 
volume of a *ill? 

Is a detection system used to esdmate lomtion and depth of dnnns and containers prior to 
excavation activities. 

Is a fue extinguisher onsite during any dnmkontainer moving opemtion? 

Is employee baining adequate for drumkontaineropening operations? 

Are only reqtimd pezwxmel present during dnnnkmtainer opabg and others at a safe 
distance? I n 
If employees must worir close to the dmmkontainex opening opemtion are they 
adequately shielded? I 7 
Dodtumhmtainerstatdrmareashaveadeotmte&-? 

x Number and location ofdecontamination stations? 

x Requkd quipment? 

x Appmpriate methods to prevent contamination of clean arras/equpme& 

x Medmds to minimii worker contact? 

c:bny documentsbaysopW919d.doc D-5 
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HAZARDOUS WASTE AUDIT CHECKLIST (Page 5 of 5) 

~G~NCyREspoNsE~. . ,.z .:- :...,:‘ 2:;. ‘-. :; ‘. -:I ._ :.: 

Is lhem a wilten and approved Emcrgcncy Response Plan available to all employees? 
(may be part of SSW) Y \ n 
Does the Emergency Rcsponx Plan reflect coordination with outside patties and clearly 
defme roles, lines of authority, training and communication? Does it take advantage of 
ldslale ohs? J 

Does the plan addmss safe distances, place of refuge, secmrity. connol and emergency 
recognitIon/pmvention? J 

AR emergency ahing and response pmcedures included in the plan? 4 
I 

Are site security and control measures evident? J 

Are employees aware of aIerting procedures and evacuation mutes and procedures? J 
Is first aid and medical treatment available? J 

Is a procedure In place for employees to critique a response? 
I I I 

Are PPE and emergency equipment readily available in the field? J I I 
Is mining of respondeta and msponse personnel adequate and properly documented? 

Have all subcontracton and contractors been infomted and famihi with the Emergency 
Response Plan and procedums? J 

Are procedures in place and adequate for repotting emergeticks to local, state and federal 
authorities? 

t/ 

Does an adequate alann system exist to notify employees of an emergency? J 
I a I 

GENERAL SAFITY 
. _I .,.. - .-.,.;. .L. -,.i ‘1’ I.; j ; _ ._-,:- :;. :.. :.ci _ ..-.,, (,. ;- ‘: :. .:. ;,;-.:?..,;:-:;‘r.y< 

_ :.:::;ili- )_ 
Is lighting in work areas adequate? W-I 
Are sanitation facilities provided and adequate? IJI 
Are nonootable water so- labeled 2s such? I I I .4n, 

Are washing facilities adequate and away kom hazardous substances? / 
he excavations shored/sloped in accordance with 29 CPR 1926 Subpart P? Iv& A6-nwc& rPF 8 St 
If necessary, is there a confined space entty procedum, is it adequate end properiy v 
folIowd? hlt4 &&g+ 
Were qualitative parameters such as Experience Mod&ration Rates and OSHA Incidence ” , 
Rates considered In the hiring of subcontractors? J 

If necessary, do procedures exist for other areas of safety such as crane operations, 
eIecnical work, handling of compressed gas cylinders, etc.? Am these pmcedures 
followed? 
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‘L INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

I. COMPANY NAME 2. CONTRACT NO. 

I 
3. SAMPLING NO. 

Stone & Webster Enaineerina Core. DACW 41-99-D-900? TPIIHM-00001 
I -. 

4. WORK ACTIVITY 15. SAMPLING DATE 16. SHIPPING DATE 
Excavation of rough pits in Test Pit Area 1 (“TP-1”) 08/1111999 08l18l1999 

8. PRINT LAST NAME 9. SSHO 
Miller Decker. D. 

10. MbNlTORED WORKER (GAME. ADDRESS, PHONE NUMBE 14. EXP. INFO. a. NUMBER B. DURATION 
Paul Filippi (Franklin Environmental) 
Fmnklin Smetvisor f508\24!5-1307 C. FREQUENCY 

11. JOB TITLE 15. WEATHER CONDITIONS 16. PHOTO(S) 
Operator Mostly sunny, v. warm. light & variable YES NO 
13. PPE (TYPE AND EFFECTIVENESS) 17. PUMP CHECKS AND ADJUSTMENTS 
Modified Level D Pre-use flow check with dry calibration standard 
( latex + cotton gloves, booties. hard hat Post-use flow check with dry calibration standard 
safety glasses) Visual flow & battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Operates hydraulic excavator: 98% of time spent inside machine 
OPERATION: Hydraulic excavator digs trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS western grounds:inside main RMA 
VERIFICATION: 
CONTROLS: Dust suppression with nouled water hose 

19. PUMP NUMBER: 
Rented SKC #14299 
20. SAMPLE SUBMITAL NO. 
TPIIHM-00001 
21. SAMPLE TYPE 
Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FILTER/TUBE NUMBER 
N/A 
24. TIME ON/OFF ON 

OFF 
25. TOTAL TIME 

IN MINUTES 
26. FLOW RATE PRE 
UMIN CCIMIN POST 
27. VOLUME (IN LITERS) 

28. NET SAMPLE WEIGHT 
(IN MG) 

29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from Sevem Trent Laboratoiies. Ltd. 

Arsenic Result: Not Detected 

Chromium Result: 0.00014 mglm3 

Chromium PEL-TWAz 0.5 mglm3 

730 Nickel Result: 0.00013 mglmf 

1720 Nickel PEL-TWA: I mg/m3 

590 Lead Result: 0.00017 mg/m3 
1.893 Lead PEL-TWA: 0.050 mg/m3 

1.955 

1135.16 

N/A 

Lead 

FUSRAP S-024 (g/22/94) 



INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET - 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 12. CONTRACT NO. 13. SAMPLING NO. 
Stone 8 Webster Engineering Corp. 
4. WORK ACTIVITY 

DACW 41-94D-9Cr.11 TPllHM-00002 
15. SAMPLING DATE IS. SHIPPING DATE 

Excavation of rough pits in Test Pit Area 1 (“TP-I”) 08/l 1 I1 999 08/l 8/l 999 

8. PRINT LAST NAME 9. SSHO 
Miller Decker, D. 

10. MONITORED WORKER (NAME, ADDRESS, PHONE NUMBE 14. EXP. INFO. a. NUMBER B. DURATION 
David Carroll (Franklin Environmental) 
Franklin Supervisor (508) 2451307 
11. JOB TITLE 
Laborer 
13. PPE (TYPE AND EFFECTIVENESS) 

C. FREQUENCY 
15. WEATHER CONDITIONS 16. PHOTO(S) 
Mostly sunny, v. warm, light&variable YES NO 
17. PUMP CHECKS AND ADJUSTMENTS 

Modified Level D Pre-use flow check with dry calibration standard 
(Tyvek coveralls, latex + cotton gloves, booties, hard hat Post-use flow check with dry calibration standard 
safety glasses) Visual flow & battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Laborer: Dust suppression; various light duty manual labor 
OPERATION: Hydraulic excavator digs trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS western grounds:inside main RMA 
VERIFICATION: 
CONTROLS: Dust suppression with nouled water hose 

FIELD SAMPLING DATA 
19. PUMP NUMBER: 
Rented SKC #14304 

30. CALCULATIONS AND NOTES: 

20. SAMPLE SUBMITTAL NO. 
TPllHM-00002 
21. SAMPLE TYPE 
Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FILTER/TUBE NUMBER 

See attached analytical report from Sevem Trent Laboratories, Ltd. 

Arsenic Result: Not Detected 

Chromium Result: 0.00027 mglm3 

Chromium PEL-TWA 0.5 mglm3 

N/A 
24. TIME ON/OFF ON 730 Nickel Result: Not Detected 

IOFF 
25. TOTAL TIME 

IN MINUTES 
26. FLOW RATE PRE 
UMIN CCIMIN POST 
27. VOLUME (IN LITERS) 

28. NET SAMPLE WEIGHT 

1730 

600 
1.967 
1.967 

1180.2 

Lead Result: Not Detected 

(IN MG) N/A I 
29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel Lead 

- 

FUSRAP S-024 (g/22/94) 



‘L INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 2. CONTRACT NO. 3. SAMPLING NO. 

4. WORK ACTIVITY 

Paul Filippi (Franklin Environmental) 

Modified Level D 
( latex + cotton gloves, booties, hard hat 

Pm-use flow check with dry calibration standard 
Post-use flow check with dry calibration standard 

safety glasses) IVisual flow & battery check periodically throughout day 

18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S). VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Operator of hydraulic excavator-95% of time spent inside machine 
OPERATIO Hydraulic excavator excavates trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS western grounds: temporary RMA installed 

VERIFICATION: 
CONTROLS: Dust suppression with nouled water hose 

19. PUMP NUMBER: 
Rented SKC #14299 
20. SAMPLE SUBMITTAL NO. 

FIELD SAMPLING DATA 

30. CALCULATIONS AND NOTES: 

See attached analytical report from Sevem Trent Laboratories, Ltd. 

TP2lHM-00001 I 
21. SAMPLE TYPE Arsenic Result: Not Detected 

Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FILTER/TUBE NUMBER 

Chromium Result: 0.00058 mglmt 

Chromium PEL-TWA: 0.5 mglm3 

NIA 
24. TIME ON/OFF ON 1355 Nickel Result: Not Detected 

OFF 1645 
25. TOTAL TIME 

IN MINUTES 170 Lead Result: Not Detected 

26. FLOW RATE PRE 1.535 

UMIN CCIMIN POST 1.568 

27. VOLUME (IN LITERS) 

28. NET SAMPLE WEIGHT 
(IN MG) 

29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel 

263.84 

N/A 

Lead 

PI-0408 FUSRAP S-024 (g/22/94) 



INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 
Stone & Webster Enoineerina Core. 

2. CONTRACT NO. 
DACW 41-99-D-9001 

3. SAMPLING NO. 
TP2lHM-00002 

14. WORK ACTIVITY 15. SAMPLING DATE 16. SHIPPING DATE 

Brian Miller (SEC) 

Ill. JOBTITLE WEATHER CONDITIONS 116. PHOTO(S) 
RPT Mostly sunny, v. warm, light & variable YES NO 
13. PPE (TYPE AND EFFECTIVENESS) 17. PUMP CHECKS AND ADJUSTMENTS 
Modified Level D Pre-use flow check with dry calibration standard 
( Tyvek coveralls, latex + cotton gloves, booties, hard hat Post-use flow check with dty calibration standard 
safety glasses) Visual flow 6 battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Radiological Protection Technician (RPT): Perform radiological and IH surveys within RMA; collect soil samples 
OPERATION: Hydraulic excavator digs trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS western grounds: temporary RMA installed 

VERIFICATION: 
CONTROLS: Dust suppression with nouled water hose 

19. PUMP NUMBER: 
Rented SKC #14304 
20. SAMPLE SUBMITTAL NO. 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from Sevem Trent Laboratories, Ltd. 

TP2lHM-00002 
21. SAMPLE TYPE Arsenic Result: Not Detected 

Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester Chromium Result: 0.00089 mgIm3 

(23. FILTERTUBE NUMBER Chromium PEL-TWA: 0.5 mglm3 

NIA 
24. TIME ON/OFF ON 1400 Nickel Result: Not Detected 

OFF 1645 I 
25. TOTAL TIME 

IN MINUTES 
26. FLOW RATE PRE 
UMIN CClMlN POST 
27. VOLUME (IN LITERS) 

28. NET SAMPLE WEIGHT 
(IN MG) 

165 
1.477 
1.473 

243.38 

N/A 

Lead Result: 0.00064 mglm3 

Lead PEL-TWA: 0.050 mglm3 

29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel Lead 

4 

- 

FUSRAP S-024 (g/22/94) 



L-l INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 12. CONTRACT NO. 13. SAMPLING NO. 
Stone &Webster Engineering Corp. 
4. WORK ACTIVITY 

IDACW 41-9%~-9001 jTP2lHM-00003 
5. SAMPLING DATE 6. SHIPPING DATE 

Excavation of rough pits in Test Pit Area 2 (“TP-2”) 08/l O/l 999 08/l 8/l 999 
8. PRINT LAST NAME 9. SSHO 
Miller Decker, D. 

UMBE 14. EXP. INFO. a. NUMBER B. DURATION 

Paul Filippi (Franklin Environmental) I 
Franklin Supervisor (508) 2451307 C. FREQUENCY 

Il. JOB TITLE 15. WEATHER CONDITIONS 

I 

16. PHOTO(S) 

Operator 
13. PPE (TYPE AND EFFECTIVENESS) 
Modified Level D 

Mostly sunny, v. warm. light & variable IYES 
17. PUMP CHECKS AND ADJUSTMENTS 
Pm-use flow check with dry calibration standard 

NO 

I - Post use flow check with dty calibration standard ( latex + cotton gloves, booties, hard hat 
safety glasses) IVisual flow & battery check periodically throughout day 

I 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Operator of hydraulic excavator: 95% of time spent inside machine 

I OPERATION: Hydraulic excavator digs trench approximately Swide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS western grounds: temporary RMA installed 
VERIFICATION: 

L-i CONTROLS: Dust suppression with nonled water hose 

19. PUMP NUMBER: 
Rented SKC #I4304 
20. sAMPLE SUBMITTAL No. 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from Sevem Trent Laboratories, Ltd. 

TP2lHM-00003 
21. SAMPLE TYPE 

I 
Arsenic Result: Not Detected 

Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FILTER/TUBE NUMBER 
N/A 
24. TIME ON/OFF ON 

OFF 
25. TOTAL TIME 

IN MINUTES 
26. FLOW RATE PRE 
UMIN CClMlN POST 
27. VOLUME (IN LITERS) 

Chromium Result: 0.00033 mg/mt 

Chromium PEL-TWA: 0.5 mglm3 

740 
1700 

560 

1.968 

1 .QQQ 

Nickel Result: Not Detected 

Lead Result: Not Detected 

1111.04 I 
28. NET SAMPLE WEIGHT 

(IN MG) NIA 

L 29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel Lead 

PI-0408 FUSRAP S-024 (9122194) 



INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 2. CONTRACT NO. 3. SAMPLING NO. 
Stone & Webster Engineering Corp. /DACW 41-99-D-9001 iP21HM-00004 
4. WORK ACTIVITY 5. SAMPLING DATE 6. SHIPPING DATE 
Excavation of rough pits in Test Pit Area 2 (“TP-2”) 08/10/1999 oaiiau999 

MPl.,lNG (SIGNATURE) 8. PRINT LAST NAME 9. SSHO 
Miller Decker, D. 

10. MONITORED WORKER (NAME, ADDRESS, PHONE NUMBE 14. EXP. INFO. a. NUMBER B. DURATION 

I A Restrego (Franklin Environmental) 
Franklin Supervisor (508) 245-1307 
il. JOB TITLE 

IC. FREQUENCY 
115. WEATHER CONDITIONS 

Operator Mostly sunny, v. warm, light & variable YES 
13. PPE (TYPE AND EFFECTIVENESS) 17. PUMP CHECKS AND ADJUSTMENTS 
Modified Level D Pre-use flow check with dry calibration standard 
(Tyvek coveralls, latex + cotton gloves, booties, hard hat Post-use flow check with dry calibration standard 

II 6. PHOTO(S) 
NO 

safety glasses) Visual flow & battery check periodically throughout day 
18. JOB DESCRIPTION. OPERATION, WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Laborer: Dust suppression with water hose; various light duty manual labor 
OPERATION: Hydraulic excavator digs trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS western grounds: temporary RMA installed 
VERIFICATION: 
CONTROLS: Dust suppression with nonled water hose 

19. PUMP NUMBER: 
Rented SKC #14299 
20. SAMPLE SUBMITAL NO. 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from Sevem Trent Laboratories, Ltd. 
TP2lHM-00004 
21. SAMPLE TYPE Arsenic Result: Not Detected 

Air 
22. SAMPLE MEDIA 

I 

0.8 urn Mixed Cellulose Ester 
23. FILTEWUBE NUMBER 

Chromium Result: 0.0010 mglm3 

Chromium PEL-TWA: 0.5 mgIm3 

N/A 
24. TIME ON/OFF ON 750 

OFF 1630 
Nickel Result: Not Detected 

25. TOTAL TIME 
IN MINUTES 

26. FLOW RATE PRE 
UMIN CCIMIN POST 
27. VOLUME (IN LITERS) 

28. NET SAMPLE WEIGHT 

520 
I.881 

1.939 

993.2 

Lead Result: 0.00017 mglm3 

Lead PEL-TWA: 0.050 mglmf 

(IN MG) 
29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel 

N/A 

Lead 

FUS!?AP S-024 (g/22/94) 



‘L 
INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

TP31HM-00001 

Rodney Gendreau (SEC 
SEC Suoervisor (201) 843-7080 ext. 230 

15. WEATHER CONDtTlONS 16. PHOTO(S) 
Mostly sunny, v. warm, light&variable YES NO 
17. PUMP CHECKS AND ADJUSTMENTS 

11. JOB TITLE 
RPT 

13. PPE (TYPE AND EFFECTIVENESS) 
Modified Level D Pre-use flow check with dry calibration standard 
(latex + cotton gloves, booties. hard hat Post-use flow check with dry calibration standard 
safety glasses) Visual flow 8 battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: RPT: Perform radiological and IH surveys within RMA; collect soil samples 
OPERATION: Hydraulic excavator digs a trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS grounds: 50’ south of Stepan RRspur: temporaty RMA installed 
VERIFICATION: 

V CONTROLS: Dust suppression with nonled water hose 

19. PUMP NUMBER: 
Rented SKC #14304 
20. SAMPLE SUBMITTAL NO. 
TP3lHM-00001 
21. SAMPLE TYPE 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from Sevem Trent Laboratories, Ltd. 

Arsenic Result: Not Detected 

Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester Chromium Result: 0.00022 mglm3 

23. FILTEWUBE NUMBER 
N/A 
24. TIME ON/OFF ON 

OFF 
25. TOTAL TIME 

IN MINUTES 

26. FLOW RATE PRE 
UMIN CCIMIN POST 
27. VOLUME IIN LITERS) 

720 

1600 

520 

1.955 
1.941 

Chromium PEL-TWA: 0.5 mglm3 

Nickel Result: Not Detected 

Lead Result: Not Detected 

I , 
1012.96 I 

28. NET SAMPLE WEIGHT 
I I 

‘L-J 

(IN MG) 
29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel 

N/A 

Lead 

FUSFWP S-024 (g/22/94) 



INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 2. CONTRACT NO. 3. SAMPLING NO. 
Stone & Webster Engineering Corp. 
4. WORK ACTIVITY 

IDACW 41-99-D-9091 TP3lHM-00002 
(5. SAMPLING OATE (6. SHIPPING DATE 

Excavation of rough pits in Test Pit Area 3 (“TP-3”) 08/1211999 08/18/1999 
ING (SIGNATURE) 8. PRINT LAST NAME 9. SSHO 

Miller Decker, D. 
iol’ MONITORED V/~RKER (NAME. ADDRESS, PHONE NUMBE 114. EXP. INFO. a. NUMBER B. DURATION 
Paul Filippi (Franklin Environmental) I I 
Franklin Supervisor (508) 245-1307 C. FREQUENCY 
11. JOB TITLE 15. WEATHER CONDITIONS 16. PHOTO(S) 
Operator Mostly sunny, v. warm, light&variable YES NO 
13. PPE (TYPE AN0 EFFECTIVENESS) 17. PUMP CHECKS AND ADJUSTMENTS 
Modified Level D Pre-use flow check with dry calibration standard 
(latex + cotton gloves, booties, hard hat Post-use flow check with dry calibration standard 
safety glasses) Visual flow 8 battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S). VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Operates hydraulic excavator: 95% of time spent inside machine 
OPERATION: Hydraulic excavator digs trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS grounds: 50’ south of Stepan RR spur; temporary RMA installed 
VERIFICATION: 
CONTROLS: Dust suppression with nouled water hose 

19. PUMP NUMBER: 
Rented SKC #14299 
20. SAMPLE SUBMITTAL NO. 
TP3lHM-00002 
21. SAMPLE TYPE 
*ir 

FIELD SAMPLING DATA 
130. CALCULATIONS AND NOTES: , 

See attached analytical report from Sevem Trent Laboratortes. Ltd. 

Arsenic Result: Not Detected 

22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FlLTERirUBE NUMBER 
N/A 

I 

24. TIME ON/OFF ON 
OFF 

25. TOTAL TIME 
IN MINUTES 

26. FLOW RATE PRE 
UMIN CCtMlN POST 
27. VOLUME (IN LITERS) 

28. NET SAMPLE WEIGHT 

(IN MG) 
29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel 

740 
1630 

530 
1.885 
1.869 

994.81 

N/A 

Lead 

Chromium Result: 0.000092 mg/m3 

Chromium PEL-TWA: 0.5 mglm3 

Nickel Result: Not Detected 

Lead Result: Not Detected 

FUSRAP S-024 (g/22/94) 



i, 
INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME (2. CONTRACT NO. 13. SAMPLING NO. I 
Stone 8 Webster Engineering Corp. 
4. WORK ACTIVITY 

DACW 41-99-D-9601 TP3lHM-00003 
15. SAMPLING DATE 16. SHIPPING DATE 

Excavation of rough pits in Test Pit Area 3 (“TP-3”) 08/16/1999 08/l 811999 
8. PRINT LAST NAME 9. SSHO 
Miller Decker, D. 

NE NUMBE (14. EXP. INFO. a. NUMBER B. DURATION 
Paul Filippi (Franklin Environmental) 
Franklin Supervisor (508) 2451307 
11. JOBTITLE 
Operator 

13. PPE (TYPE AND EFFECTIVENESS) 
Modified Level D 
(latex + cotton gloves, booties, hard hat 

I 
c. FREQUENCY 
15. WEATHER CONDITIONS 16. PHOTO(S) 
Mostly sunny, v. warm, light&variable YES NO 
17. PUMP CHECKS AND ADJUSTMENTS 

I 

Pm-use flow check with dry calibration standard 
Post-Use flow check with dry calibration standard 

safety glasses) Visual flow 8 battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JDB DESCRIPTION: Operates hydraulic excavator: 95% of time spent inside machine 
OPERATION: Hydraulic excavator digs trench approximately 5’wide and 1.5’ long until groundwater or bedrock is encountered 

WORK LOCATION: MISS grounds: 50’ south of Stepan RR spur; temporary RMA installed 
VERIFICATION: 

v CONTROLS: Dust suppression with nonled water hose 

19. PUMP NUMBER: 
Rented SKC #I4299 
20. SAMPLE SUBMITTAL NO. 
TP3lHM-00003 

L 

21. SAMPLE TYPE 
Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FILTERIRJBE NUMBER 
N/A 
24. TIME ON/OFF ON 

OFF 
25. TOTAL TIME 

IN MINUTES 
26. FLOW RATE PRE 
UMIN CClMlN POST 
27. VOLUME (IN LITERS) 

28. NET SAMPLE WEIGHT 

(IN MG) 
29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from Sevem Trent Laboratories, Ltd. 

Arsenic Result: Not Detected 

745 
1600 

495 
1.884 
1.897 

936.05 

N/A 

Lead 

Chromium Result: 0.00022 mglmt 

Chromium PEL-TWA: 0.5 mg/m3 

Nickel Result: Not Detected 

Lead Result: 0.00019 mglm3 

Lead PEL-TWA: 0.050 mglmf 

FUSRAP S-024 (9122194) 



INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 
Stone & Webster Engineering Corp. 
4. WORK ACTIVITY 

2. CONTRACT NO. 
DACW 41-99-D-9001 

3. SAMPLING NO. 
TP3lHM-00004 
5. SAMPLING DATE 16. SHIPPING DATE 

Excavation of rough pits in Test Pit Area 3 (“TP-3”) 08/l 6/l 999 08/18/1999 

8. PRINT LAST NAME 9. SSHO 
Miller Decker, D. 

14. EXP. INFO. a. NUMBER B. DURATION 
Sergio Guitian (Franklin Environmental) 1 I 
Franklin Supervisor (508) 245-1307 C. FREQUENCY 
11. JOB TITLE 15. WEATHER CONDITIONS 16. PHOTO(S) 
Laborer Mostly sunny, v. warm, light & variable YES NO 
13. PPE (TYPE AND EFFECTIVENESS) 17. PUMP CHECKS AND ADJUSTMENTS 
Modified Level D Pre-use flow check with dry calibration standard 
(Tyvek coveralls, latex + cotton gloves, booties, hard hat Post-use flow check with dry calibration standard 
safety glasses) Visual flow & battery check periodically throughout day 
18. JOE DESCRIPTION, OPERATION, WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Laborer: Dust suppression; various light duty manual labor 
OPERATION: Hydraulic excavator digs trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS grounds: 50’ south of Stepan RR spur: temporary RMA installed 
VERIFICATION: 
CONTROLS: Dust suppression with noizled water hose 

19. PUMP NUMBER: 
Rented SKC #14304 
20. SAMPLE SUBMITTAL NO. 
TP3lHM-00004 
21. SAMPLE TYPE 
Air 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from Sevem Trent Laboratories, Ltd. 

Arsenic Result: Not Detected 

22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester Chromium Result: 0.00030 mglm3 

23. FILTER/TUBE NUMBER 
N/A 

Chromium PEL-TWA: 0.5 mg/m3 

24. TIME ON/OFF ON’ 745 Nickel Result: Not Detected 

OFF 1610 I 
25. TOTAL TIME 

IN MINUTES 
26. FLOW RATE PRE 

505 

1.951 

Lead Result: Not Detected 

UMIN CCIMIN IPOST 
27. VOLUME (IN LITERS) 

28. NET SAMPL F WEIGHT 

1.985 

993.84 

(IN M( 

t 

29. ANAL 
Arsenic 

-, 
.YZE SAMPLES FOR: 

Chromium Nickel 

,.,_. 

Lead 

FUSRAP S-024 (9122194) 



1, INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 
Stone & Webster Engineering Corp. 
4. WORK ACTIVITY 

2. CONTRACT NO. 
DACW 41-99-D-9001 

3. SAMPLING NO. 
TP2lHM-00001 
5. SAMPLING DATE 6. SHIPPING DATE 

Excavation of rough pits in Test Pit Area 2 (“TP-2”) 08/09/1999 08/l 811999 

,- 8. PRINT LAST NAME 9. SSHO 
Miller Decker, D. 

10. MONITORED WORKER (NAME, ADDRESS, PHONE NUMBE 14. EXP. INFO. a. NUMBER B. DURATION 
Paul Filippi (Franklin Environmental) 
Franklin Supervisor (508) 2451307 
11. JOB TITLE 

C. FREQUENCY 
15. WEATHER CONDITIONS 

Operator Mostly sunny, v. warm, light 8 variable IYES 
13. PPE (TYPE AND EFFECTIVENESS) 17. PUMP CHECKS AND ADJUSTMENTS 
Modified Level D Pm-use flow check with dry calibration standard 

16. PHOTO(S) 
NO 

( latex + cotton gloves, booties, hard hat I - Post use flow check with dry calibration standard 
safety glasses) Visual flow 8 battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Operator of hydraulic excavator-95% of time spent inside machine 
OPERATIO Hydraulic excavator excavates trench approximately 6’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS western grounds: temporary RMA installed 
VERIFICATION: 
CONTROLS: Dust suppression with nozled water hose 

(IN MG) N/A 
L 29. ANALYZE SAMPLES FOR: 

Arsenic Chromium Nickel Lead 

PI-0408 FUSRAP S-024 (g/22/94) 

19. PUMP NUMBER: 
Rented SKC #14299 
20. SAMPLE SUBMITTAL NO. 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from Sevem Trent Laboratories, Ltd. 
TP2lHM-00001 
21. SAMPLE TYPE Arsenic Result: Not Detected 
Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FILTER/TUBE NUMBER 

Chromium Result: 0.00058 mglm3 
Chromium PEL-TWA: 0.5 mglm3 

N/A 
24. TIME ON/OFF ON 1355 

I 
Nickel Result: Not Detected 

25. TOTAL TIME 
IN MINUTES 

IOFF 1845 

170 Lead Result: Not Detected 

26. FLOW RATE PRE 1.535 
UMIN CUMIN POST 1.568 
27. VOLUME (IN LITERS) 

283.84 
28. NET SAMPLE WEIGHT 



INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 12. CONTRACT NO. 13. SAMPLING NO. 
Stone 8 Webster Engineering Corp. 
4. WORK ACTIVITY 

DACW 41-99-D-S061 TP2lHM-00002 
15. SAMPLING DATE 16. SHIPPING DATE 

13. PPE (TYPE AND EFFECTIVENESS) 17. PUMP CHECKS AND ADJUSTMENTS 
Modified Level D Pre-use flow check with dry calibration standard 
( Tyvek coveralls, latex + cotton gloves, booties, hard hat Post-use flow check with dry calibration standard 
safety glasses) Visual flow & battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S). VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Radiological Protection Technician (RPT): Perform radiological and IH surveys within RMA; collect soil samples 
OPERATION: Hydraulic excavator digs trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS western grounds: temporary RMA installed 
VERIFICATION: 
CONTROLS: Dust suppression with nouled water hose 

19. PUMP NUMBER: 
FIELD SAMPLING DATA 

30. CALCULATIONS AND NOTES: 
Rented SKC #14304 
20. SAMPLE SUBMITTAL NO. 
TP2lHM-00002 
21. SAMPLE TYPE 

See attached analytical report from Severn Trent Laboratories, Ltd. 

Arsenic Result: Not Detected 
Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FILTERTUBE NUMBER 
N/A 
24. TIME ON/OFF ION 1400 

Chromium Result: 0.00089 mglm3 
Chromium PEL-TWA: 0.5 mglm3 

Nickel Result: Not Detected 

OFF 1645 
25. TOTAL TIME 

IN MINUTES 165 Lead Result: 0.00064 mglm3 
26. FLOW RATE PRE 1.477 Lead PEL-TWA: 0.050 mglm3 
UMIN CCIMIN POST 1.473 

27. VOLUME (IN LITERS) 
I I 

243.38 
28. NET SAMPLE WEIGHT 

(IN MG) NIA 
29. ANALYZE SAMPLES FOR: I 

I I 
Arsenic Chromium Nickel Lead I 

PI-0408 FUSRAP S-024 (g/22/94) 



L INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

Stone & Webster Engineering Corp. 
4. WORK ACTIVITY 

DACW 41-99-D-9COl TPZIHM-00003 
15. SAMPLING DATE IS. SHIPPING DATE 

Excavation of rough pits in Test Pit Area 2 (TP-2”) 08/l O/l 999 08/18/1999 
8. PRINT LAST NAME 9. SSHO 
Miller Decker. D. 

ONE NUMBE 14. EXP. INFO. a. NUMBER B. DURATION 
Paul Filippi (Franklin Environmental) I 
Franklin Supervisor (508) 2451307 C. FREQUENCY 
11. JOBTITLE 15. WEATHER CONDITIONS 

I 

116. PHOTO(S) 
Operator 
13. PPE (TYPE AND EFFECTIVENESS) 
Modified Level D 
( latex + cotton gloves. booties, hard hat 

Mostly sunny, v. warm, light&variable YES NO 
117. PUMP CHECKS AND ADJUSTMENTS 

I 

Pre-use flow check with dry calibration standard 
Post-use flow check with dry calibration standard 

safety glasses) Visual flow 8 battery check periodically throughout day 
18. JOB DESCRIPTION. OPERATION. WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Operator of hydraulic excavator: 95% of time spent inside machine 
OPERATION: Hydraulic excavator digs trench approximately 8’wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS western grounds: temporary RMA installed 
VERIFICATION: 

i/ 
CONTROLS: Dust suppression with nozzled water hose 

19. PUMP NUMBER: 
Rented SKC #14304 
20. SAMPLE SUBMITTAL NO. 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from Sevem Trent Laboratories, Ltd. 

TP2lHM-00003 
21. SAMPLE TYPE 
Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FILTER/TUBE NUMBER 
N/A 

24. TIME ON/OFF ON 
OFF 

25. TOTAL TIME 
IN MINUTES 

Arsenic Result: Not Detected 

740 
1700 

560 

Chromium Result: 0.00033 mglm3 
Chromium PEL-TWA: 0.5 mglm3 

Nickel Result: Not Detected 

Lead Result: Not Detected 
26. FLOW RATE PRE 1.968 
UMIN CCIMIN POST I .999 
27. VOLUME (IN LITERS) 

1. COMPANY NAME 2. CONTRACT NO. 13. SAMPLING NO. 

28. NET SAMPLE WEIGHT 
(IN MG) N/A 

L 29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel Lead 

FUSRAP S-024 (9122194) 



INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 12. CONTRACT NO. 13. SAMPLING NO. 
Stone 8 Webster Engineering Corp. 
4. WORK ACTIVITY 

DACW 41-99-D-3001 TP2lHM-00004 
15. SAMPLING DATE 16. SHIPPING DATE 

Excavation of rough pits in Test Pit Area 2 (“TP-2’) 08/l 011999 08/18/1999 
MPUNG (SIGNATURE) 8. PRINT LAST NAME 9. SSHO 

z Miller Decker, D. 
10.’ MONITORED WORKER (NAME, ADDRESS, PHONE NUMBE 14. EXP. INFO. a. NUMBER 8. DURATION 
A. Restrego (Franklin Environmental) 
Franklin Supervisor (508) 2451307 C. FREQUENCY 
11, JOB TITLE 15. WEATHER CONDITIONS 16. PHOTO(S) 
Operator Mostly sunny, v. warm, light & variable YES NO 
13. PPE (TYPE AND EFFECTIVENESS) 17. PUMP CHECKS AND ADJUSTMENTS 
Modified Level D Pre-use flow check with dry calibration standard 
( Tyvek coveralls, latex + cotton gloves, booties, hard hat Post-use flow check with dry calibration standard 
safety glasses) Visual flow 8 battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Laborer: Dust suppression with water hose; various light duty manual labor 
OPERATION: Hydraulic excavator digs trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS western grounds: temporary RMA installed 
VERIFICATION: 
CONTROLS: Dust suppression with nouled water hose 

19. PUMP NUMBER: 
Rented SKC #I14299 
20. SAMPLE SUBMITTAL NO. 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from Severn Trent Laboratories, Ltd. 

TP2lHM-00004 
21. SAMPLE TYPE 
Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FILTEWUBE NUMBER 
N/A 
24. TIME ON/OFF ON 

OFF 
25. TOTAL TIME 

IN MINUTES 

26. FLOW RATE PRE 
UMIN CCIMIN POST 
27. VOLUME (IN LITERS) 

Arsenic Result: Not Detected 

750 
1630 

520 
1.881 
1.939 

Chromium Result: 0.0010 mglm3 
Chromium PEL-?WAz 0.5 mg/m3 

Nickel Result: Not Detected 

Lead Result: 0.00017 mglm3 
Lead PEL-TWA: 0.050 mg/m3 

993.2 
28. NET SAMPLE WEIGHT 

(IN MG) NIA 
29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel Lead 

FUSRAP S-024 (g/22/94) 



c INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 12. CONTRACT NO. 13. SAMPLING NO. 

Operator Mostly sunny, v. warm, light & varlable YES NO 
13. PPE (TYPE AND EFFECTIVENESS) 117. PUMP CHECKS AND ADJUSTMENTS 
Modified Level D Pre-use flow check with dry calibration standard 
( latex + cotton gloves, booties, hard hat Post-use flow check with dry calibration standard 
safety glasses) Visual flow 8 battery check periodically throughout day 
18. JOB DESCRIPTION. OPERATION, WORK LOCATION(S). VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Operates hydraulic excavator: 95% of time spent inside machine 
OPERATION: Hydraulic excavator digs trench approximately 5’wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS western grounds:inside main RMA 
VERIFICATION: 
CONTROLS: Dust suppression with nozled water hose 

19. PUMP NUMBER: 
Rented SKC #14299 
20. SAMPLE SUBMITTAL NO. 
TPIIHM-00001 

FIELD SAMPLING~DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from Sevem Trent Laboratories. Ltd. 

21. SAMPLE TYPE Arsenic Result: Not Detected 
Air 
22. SAMPLE MEDIA I 
0.8 urn Mixed Cellulose Ester 
23. FILTER/TUBE NUMBER 
NIA 

24. TIME ON/OFF ION 
OFF 

25. TOTAL TIME 
IN MINUTES 

26. FLOW RATE PRE 
UMIN CCIMIN POST 

730 
1720 

590 
1.893 
1.955 

Chromium Result: 0.00014 mglm3 
Chromium PEL-TWA: 0.5 mglm3 

Nickel Result: 0.00013 mglmf 
Nickel PEL-TWA: I mglm3 

Lead Result: 0.00017 mgrm3 
Lead PEL-TWA: 0.050 mglmf 

27. VOLUME (IN LITERS) 
1135.16 

c 

28. NET SAMPLE WEIGHT 
(IN MG) 

29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel 

N/A 

Lead 

FUSRAP S-024 (g/22/94) 



INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

6. PRINT LAST NAME 

8. DURATION 
David Carroll (Franklin Environmental) 
Franklin Supervisor (508) 2451307 C. FREQUENCY 
11. JOB TITLE 15. WEATHER CONDITIONS 16. PHOTO(S) 

Laborer Mostly sunny, v. warm, light & variable YES NO 
13. PPE (TYPE AND EFFECTIVENESS) 17. PUMP CHECKS AND ADJUSTMENTS 
Modified Level D Pre-use flow check with dry calibration standard 

(Tyvek coveralls, latex + cotton gloves, booties, hard hat Post-use flow check with dry calibration standard 
safety glasses) Visual flow & battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S). VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Laborer: Dust suppression; various light duty manual labor 
OPERATION: Hydraulic excavator digs trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 

WORK LOCATION: MISS western grounds:inside main RMA 
VERIFICATION: 
CONTROLS: Dust suppression with nouled water hose 

19. PUMP NUMBER: 
Rented SKC #14304 
20. SAMPLE SUBMITTAL NO. 
TPllHM-00002 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from Sevem Trent Laboratories, Ltd. 

21. SAMPLE TYPE 
Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FILTER/TUBE NUMBER 
N/A 
24. TIME ON/OFF ON 

OFF 
25. TOTAL TIME 

IN MINUTES 
26. FLOW RATE PRE 
UMIN CClMlN POST 
27. VOLUME (IN LITERS) 

730 

1730 

600 
1.967 
1.967 

Arsenic Result: Not Detected 

Chromium Result: 0.00027 mglm3 
Chromium PEL-TWA: 0.5 mg/m3 

Nickel Result: Not Detected 

Lead Result: Not Detected 

26. NET SAMPLE WEIGHT 
(IN MG) N/A 

29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel Lead 

FUSRAP S-024 (g/22/94) 



L 
INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 2. CONTRACT NO. 13. SAMPLING NO. 1 
Stone 8 Webster Engineering Corp. 
4. WORK ACTIVITY 

DACW 41-99-G-9001 TP3lHM-00001 
15. SAMPLING DATE IS. SHIPPING DATE 

Rodney Gendreau (SEC 

RPT Mostly sunny, v. warm, light&variable YES NO 
13. PPE (TYPE AND EFFECTIVENESS) 17. PUMP CHECKS AND ADJUSTMENTS 
Modified Level D Pre-use flow check with dry calibration standard 
(latex + cotton gloves, booties, hard hat Post-use flow check with dry calibration standard 
safety glasses) Visual flow & battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S). VERIFICATION. AND CONTROLS 

JOB DESCRIPTION: RPT: Perform radiological and IH surveys within RMA: collect soil samples 
OPERATION: Hydraulic excavator digs a trench approximately 5’wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS grounds: 50’ south of Stepan RR spur: temporary RMA installed 
VERIFICATION: 

i/ CONTROLS: Dust suppression with nonled water hose 

FIELD SAMPLING DATA 
19. PUMP NUMBER: 30. CALCULATIONS AND NOTES: 
Rented SKC #I4304 
20. SAMPLE SUBMllTAL NO. See attached analytical report from Sevem Trent Laboratories, Ltd. 
TP3lHM-00001 
21. SAMPLE TYPE Arsenic Result: Not Detected 
Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester Chromium Result: 0.00022’ mglm3 
23. FILTEWUBE NUMBER Chromium PEL-TWA: 0.5 mglm3 
N/A 
24. TiME ON/OFF ON 720 Nickel Result: Not Detected 

OFF 1600 
25. TOTAL TIME 

IN MINUTES 520 Lead Result: Not Detected 
26. FLOW RATE PRE 1.955 
UMIN CC/MIN POST 1.941 
27. VOLUME (IN LITERS) 

1012.96 
28. NET SAMPLE WEIGHT 

(IN MG) N/A 

b 29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel Lead 

Pi-0408 FUSRAP S-024 (g/22/94) 



INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 2. CONTRACT NO. 3. SAMPLING NO. 
Stone 8 Webster Engineering Corp. DACW 41-99-D-9001 TP3lHM-00002 

14. WORK ACTIVITY IS. SAMPLING DATE ~16. SHIPPING DATE 
Excavation of rough pits in Test Pit Area 3 (‘TP-3”) 

ING (SIGNATURE) 
08/l 2/l 999 08118ll999 

8. PRINT LAST NAME 9. SSHO 
Miller 

10( MONITORED VdoRKER (NAME. ADDRESS, PHONE NUMBE (14. EXP. INFO. a. NUMBER 
Decker, D. 
B. DUW\TION 

Paul Filippi (Franklin Environmental) 
Franklin Supervisor (508) 245-1307 
11. JOB TITLE 

C. FREQUENCY 
15. WEATHER CONDITIONS ( 16. PHOTO(S) 

Operator 
13. PPE (TYPE AND EFFECTIVENESS) 
Modified Level D 
(latex + cotton gloves, booties, hard hat 

Mostly sunny, v. warm. light 8 variable YES 
17. PUMP CHECKS AND ADJUSTMENTS 
Pre-use flow check with dry calibration standard 
Post-use flow check with dry calibration standard 

NO 

safety glasses) Visual flow B battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Operates hydraulic excavator: 95% of time spent inside machine 
OPERATION: Hydraulic excavator digs trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS grounds: 50’ south of Stepan RR spur: temporary RMA installed 
VERIFICATION: 
CONTROLS: Dust suppression with nozzled water hose 

19. PUMP NUMBER: 
Rented SKC t14299 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

20. SAMPLE SUBMITTAL NO. 
TP3lHM-00002 

See attached analytical report from Sevem Trent Laboratories, Ltd. 

21. SAMPLE TYPE 
Air 

22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FILTER/TUBE NUMBER 
N/A 

Arsenic Result: Not Detected 

I 
I 

Chromium Result: 0.000092 mglm3 
Chromium PEL-TWA: 0.5 mglm3 

24. I IMt UN/OFF ON 

OFF 
25. TOTAL TIME 

IN MINUTES 
26. FLOW RATE PRE 
VMIN CCIMIN POST 
27. VOLUME (IN LITERS) 

28. NET SAMPLE WEIGHT 
(IN MG) 

29. ANALYZE SAMPLES FOR: 

740 
1630 

530 
1.885 
1.869 

994.81 

N/A 

Nickel Result: Not Detected 

Lead Result: Not Detected 

Arsenic Chromium Nickel Lead t 

FUSRAP S-024 (g/22/94) 



b INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME CONTRACT NO. 13. SAMPLING NO. 

5. SAMPLING DATE 

I Modified Level D 

I 

Pre-use flow check with dry calibration standard 
(latex + cotton gloves, booties, hard hat Post-use flow check with dry calibration standard 
safety glasses) Visual flow 8 battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION. WORK LOCATION(S). VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Operates hydraulic excavator: 95% of time spent inside machine 
OPERATION: Hydraulic excavator digs trench approximately 6’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS grounds: 50’ south of Stepan RR spur; temporary RMA installed 
VERIFICATION: 
CONTROLS: Dust suppression with nozzled water hose 

19. PUMP NUMBER: 
Rented SKC #I4299 
20. SAMPLE SUBMITTAL NO. 
TP3lHM-00003 
21. SAMPLE TYPE 
Air 

22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FILTEWUBE NUMBER 
N/A 
24. TiME ON/OFF ON 

OFF 
25. TOTAL TIME 

IN MINUTES 

26. FLOW RATE PRE 
UMIN CCIMIN POST 
27. VOLUME (IN LITERS) 

28. NET SAMPLE WEIGHT 
(IN MG) 

29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel 

FIELD SAMPLING DATA 
30. CALCULATIONS AND NOTES: 

See attached analytical report from S&em Trent Laboratortes. Ltd. 

Arsenic Result: Not Detected 

Chromium Result: 0.00022 mglmf 

Chromium PEL-TWA: 0.5 mglmf 

745 Nickel Result: Not Detected 
1600 

Lead Result 

495 
1.884 
1.897 

936.05 

N/A 

Lead 

: 0.00019 mglm3 

Lead PEL-TWA: 0.050 mglm3 

PI-0408 FUSRAP S-024 (g/22/94) 



INDUSTRIAL HYGIENE AIR MONITORING DATA SHEET 

HAZARDOUS SUBSTANCES DATA SHEET 

1. COMPANY NAME 
S:one 8 Webster Engineering Corp. 
4. WORK ACTIVITY 

2. CONTRACT NO. 
DACW 41-99-C-9001 

3. SAMPLING NO. 
TP3lHM-00004 
5. SAMPLING DATE 16. SHIPPING DATE 

Excavation of rough pits in Test Pit Area 3 (“TP-3”) 08/l 6/l 999 08/l 8/l 999 
8. PRINT LAST NAME 9. SSHO 

,’ 
Miller Decker, D. 

ONE NUMBE 14. EXP. INFO. a. NUMBER B. DURATION 
Sergio Guitian (Franklin Environmental) 
Franklin Supervisor (508) 2451307 
11. JOB TITLE 
Laborer 

I 
C. FREQUENCY 
15. WEATHER CONDITIONS 16. PHOTO(S) 
Mostlv sunny. Y. warm. liaht 8 variable YES NO 

I . 

13. PPE (TYPE AND EFFECTIVENESS) 117. PUMP CHECKS AND ADJUSTMENTS 

I Modified Level D 
(Tyvek coveralls, latex + cotton gloves, booties, hard hat 

Pre-use flow check with dry calibration standard 

Post-use flow check with dry calibration standard 
safety glasses) Visual flow & battery check periodically throughout day 
18. JOB DESCRIPTION, OPERATION, WORK LOCATION(S), VERIFICATION, AND CONTROLS 
JOB DESCRIPTION: Laborer: Dust suppression; various light duty manual labor 
OPERATION: Hydraulic excavator digs trench approximately 5’ wide and 15’ long until groundwater or bedrock is encountered 
WORK LOCATION: MISS grounds: 50’ south of Stepan RR spur: temporary RMA installed 
VERIFICATION: 
CONTROLS: Dust suppression with nozled water hose 

I FIELD SAMPLING DATA 
19. PUMP NUMBER: 
Rented SKC $14304 

30. CALCULATIONS AND NOTES: 

20. SAMPLE SUBMITTAL NO. 
TP3lHM-00004 
21, SAMPLE TYPE 
Air 
22. SAMPLE MEDIA 
0.8 urn Mixed Cellulose Ester 
23. FtLTERffUBE NUMBER 
NIA 
24. TIME ON/OFF ON. 

OFF 
25. TOTAL TIME 

IN MINUTES 
26. FLOW RATE PRE 
LJMIN CCiMlN POST 
27. VOLUME (iN LITERS) 

28. NET SAMPLE WEIGHT 

(IN MG) 
29. ANALYZE SAMPLES FOR: 
Arsenic Chromium Nickel 

See attached analytical report from Severn Trent Laboratories, Ltd. 

745 
1610 

505 
1.951 
1.985 

993.84 

N/A 

Lead 

Arsenic Result: Not Detected 

Chromium Result: 0.00030 mglm3 
Chromium PEL-TWA: 0.5 mglm3 

Nickel Result: Not Detected 

Lead Result: Not Detected 

FUSRAP S-024 (g/22/94) 



FMSS HAZARDOUS WORK PERMIT (EIWP) 

[WORK LOCAflON: - 

ENGINEERING TEST PITS 
ZCAVATION AND ASSOCIATED SUPPORT 
K’TIVITIES TO INCLUDE: Manual labor and Heaw 

TWEK NOT REQIJRED FOR OPERATOR 
PROVIDED THEY STAY tN CA8 AND 

PERFORM NO MANUAL LABOR 

FF RESPIIUTORS WlCOMREUTlON 
CARTIUKGEREQUIREDDURING 

suRFAcEmlEAcli0FF.AcH 

BASED ON ATMOSPEERK 
MONlTORlNG DATA 218 PPH VOC 

HFARlNG PROTECnON FOR NOISE 
l.Ek.sExcEEDlNGR5dRA 

I 
cm: 
This permit will be reviewed for revision 

I is conditions change or at 1 year Cum the 
date of implementation. 
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FMSS HAZARDOUS WORKPERMIT (ERVP) NO. 9 9 0 0 0 2 

rdd.4 work Doalmat Numba; 
u In 
ENGINEERING TEST PlTS 

Rrnual rwmow P 

WORK LOCATION: 

MISS FtETENTION POND AREAS 
Fst SmnlMc~im 8-699fO700 L-J 

RADIOLOGICAL AND CHEMICAL SAMPLING 
4CTlVIT~S INSIDE RMA. 

EEARING PROTECI-ION FOR NOISE 
IEVELS EXCEEDING 85 dB A 

FF RESPIRATOR W/COMBMATIO~ 
CARTRIDGEASREQUIRED,BAS?XD 
ON ATMOSPI-ERIC MONDLGRII’?G 
DATA > 10 PPM VOC 

TLDBadge Is I 
ExaaityTLD 

ok (Spify): 

This permit will be reviewed for revision 
as conditions change or at 1 year fkoa~ the 
date of implementation. 



FMSS EIAZARDOUS WORKPERMlT @WI’) 

r~hnid work Lkmmalt Numk 

ENGTNEERTNG TEST PITS 

NO. 9 9 0 0 o : 

R.W‘rn 1IumDcT ” 
,WORK LOCATION: 

MISS Rl3ENTION POND AREM 

a-6-99/0700 

ZADIOLOGICAL ANDUSTRIAL HYGEINE SURVJWJNG 
QCTIVITIES INSIDE RMA. 

ExKlmilyTLD 
R RESPIRATORS WlCOblBINATION Ckkr (specifj: 
CAKIWDGEIIyw(RE~ 
DURJNGINlTIN, aJRPAcEBREAcB 
OFEACHROUGRPRANDAS 
REQUIRED @ASED ON ATMOSPERIC 

MONITORING DATA z+ lb PPM VCIC 

REARING PRUl’ECnON FOR NOISE 

LwEIsEXnEDINGssdBA 

I 

This permit will be reviewed for revision 
as conditions change or at I year fkom the 
Idate of implementation. 

. 
Si RSO cz SSHO 



MSS HAZARDOUS WORKPERMIT (EIWP) NO. 9 9 0 0 0 4 

jWORK LOCATION: 1 
3OUTlNE STTE OPERATIONS 
TOURS, INSPECTIONS, “LIGFIT WORK” ACTIVITIES 
INSIDE RMA. 

LEVEISEXCEEDINGI35dBA 

NO INTRUSIVE ACTTMTIES 

PERhflTTF.D ON TKIS HWP. 

ACllWllES P-ON TFiIS 

HWP 

I This permit will be reviewed for revision 
as wnditions change or at 1 year tiom the I date of implexmntation. 



FUSRAP Maywood Superfund Site 
Contract No. DACW41-99-D-9001 
Final Pilot Demonstration Work Plan -Volume 5: Results of Engineering Test Pits Program at MISS - Appendix H 

APPENDIX H 

ENGINEERING TEST PITS AT MISS 
WETLANDS DELINEATION 

FUSRAP MAYWOOD SUPERFUND SITE 
MAYWOOD, NEW JERSEY 

Appendix H - Wetlands Delineation STONE & WEBSTER z&L 
6/30/00 
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RESPONSE TO REGULATOR COMMENTS - DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - General 

Attached are the responses to comments on the Pilot Demonstration Work Plan by the US Environmental Protection Agency. Comments which were 
revised based on the 6/14/00 conference call are shaded. 

PDWP Volume 1 Page(s) 
General 2-10 
1 - Overview 11-12 
2 - Soil Acquisition Work Plan and Pilot Plant Pad Design 13 - 14 
2 - Processed Material Soil Reuse Evaluation Plan 15 
3 - Pilot Plant Operation Plan 16- 18 
4 - Sampling and Analysis Plan 19-20 
4 - Safety and Health Plan 21-23 
5 - Results of Engineering Test Pits Program at MISS 24 

1 



RESPONSE TO REGULATOR COMMENTS -DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - General 

Determination of Cl h/Ability to Meet Criteria 

Comment 

In reviewing the work plan, several questions arise regarding 
the “above criteria” and “below criteria” soil. Three specific 
areas of concern are 1) the determination of criteria for 
processing, 2) the ability to distinguish the contaminants of 
concern in the screening and separation processes, and 3) the 

with limited isotopic data. 
The work plan indicates that the criteria will be based on the 
reuse or disposal requirement. While the work plan presents 
numerical values for the criteria the radiological contaminants 
of concern, EPA notes that these criteria are subject to change 
pending public comment and issuance of a record of decision. 
The pilot demonstration project’does not, but should, evaluate 
the economic and technical ability of the treatment system(s) 
to achieve criteria suitable for unrestricted use in addition to 
the criteria for restricted use. 

Volume 4 page 15 describes additional review of data and 
additional sodium iodide measurements prior to pilot plant 
start up with the objective of determining a “rough 
correlation” between the sodium iodide counts and the 
concentration of isotopes of concern. This correlation will be 
used to relate the count rates to the SOR. The count rate that 
correlates to an SOR of 1 will be used as the criteria to 
determine soils greater and lower than criteria. EPA is 
concerned that this approach may be oversimplified for soils 
containing a mixture of radionuclides. Improper separation of 
soils containing Th-232 contamination is of particular concern 
since gamma spectroscopy is less useful for Th-232 
measurements than it is for Ra-226 and U-238. 

See Below for Responses to Comments. 

The criteria by which the systems are evaluated will be varied 
during the pilot demonstration. These criteria will include the 
clean-up levels and reuse levels for the site as well as possible 
disposal criteria. It is acknowledged that the cleanup and 
onsite reuse criteria are subject to change pending an approved 
Record of Decision. The evaluation of the degree to which the 
systems meet the selected criteria is limited only by the 
detection limits of the equipment and laboratory methods 
chosen. These limits are low enough to perform an adequate 
assessment for unrestricted use. 
This correlation of the count rate to the SOR will only be used 
during the initial screening of each l-foot cut of soil during 
soil acquisition. It will be used to guide the selection of the 
batches and slugs for processing. Once the selection is made, 
samples will be collected from the slug and analyzed by the 
onsite laboratory using gamma spectroscopy methods. The 
slugs will be characterized using this definitive analysis both 
prior to and at the conclusion of processing. Additional 
radiological sampling and onsite laboratory analysis will be 
performed of the batch following processing. Thus 
contaminant levels will be quantified definitively at various 
points during the pilot demonstration in order to facilitate a 
comparison of the total activities of the pre- and post- 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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RESPONSE TO REGULATOR COMMENTS -DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - General 
- 
Y - 

- 
- 
1 

Page and Sec. Nos. 

Soil Characterizatk In 

I 

Comment 

The work plan should discuss how much variability is there 
around the set point for the radiological sorting system. What 
percentage of soil with concentration below the set point is 
dropped out as being greater than the set point? While the 
pilot demonstration scenarios listed in Section 4.4.4 Volume 3 
do pose questions for investigation regarding separation of 
material near the set point for clean up criteria and for disposal 
criteria and whether field screening could supplement the 
sorting system, the overriding concern is the ability to fully 
characterize the activity in the soil with the measurement 
techniques proposed. It is unclear as to whether or not there 
will be any detailed analysis of the greater than 3/8 inch 
fraction remaining from the gravel separation or the “clean 
pile” from the radiological sorting system to ensure that no 
contaminants are improperly segregated. 

The work plan indicates that the radiological, chemical, and 
geotechnical characteristics of the soils at MISS were 
developed using the field measurements and sampling 
performed for the Engineering Test Pits (Volume 5, pg. 10). It 
also states that the technologies selected are based on the 
recognition that the bulk of the soils are not uniformly 
contaminated and that the radiological contamination is 
concentrated in the finer fractions of the soil mass. The 
measurement process presented may be appropriate for 

Response 
processed soils and to evaluate whether the equipment has 
correctly separated the above criteria soil from the below 
criteria soil. For additional sampling details please refer to the 
General Sampling Sequence provided with these responses. 
The variability in the set points for the radiological sorting 
system is equipment specific. Therm0 Nutech, the vendor for 
the system, has been consulted regarding this issue. Based on 
the information they provide, the set points will be chosen 
such that sufficient conservatism is built in to account for the 
variability. 

Both the greater than 3/8 inch fraction remaining from the 
gravel separation and the “clean pile” from the radiological 
sorting system will be radiologically sampled at the 
conchtsion of processing. l;l;s$rt,of the~act&ity.t+ck+g, 
three samples will be collected of the-less than 3/8:inch 
“clean” material for each slug processed. For each batch, 
sampling will occur for each pile at a frequency of one sample 
per batch or every 50 cubic yards whichever is less. These 
samples will be submitted for definitive analysis by the onsite 
laboratory using gamma spectroscopy. For additional 
sampling details please refer to the General Sampling 
Sequence provided with these responses. 

Definitive analysis by the onsite laboratory will be used to 
characterize the slugs and batches as discussed in previous 
Comments 3 and 4 under Determination of Criteria/Ability to 
Meet Criteria. This sampling is also summarized in the 
General Sampling Sequence provided with these responses. 

Sampling will be performed on a slug and batch basis. 
Because the slug is intended to track the activity of the pre- 
and post-processed material and because the majority of the 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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RESPONSE TO REGULATOR COMMENTS -DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - General 

1”5’ “a-x. Y&b. I.“U. U”n..I.ln.b 

determining the gross activity levels and profile at the site; 
however, it does not seem sufficient to fully determine the 
radiological characteristics of the soils at MISS and 
subsequently the efficiency of the separation technologies. 

I.s,Up”‘nUL. 

radiological contamination is believed to occur in the less than 
318 inch material, only samples of the less than 3/8 inch 
material that enters and exits the processing systems will be 
collected for each slug. Note that the slug is not intended to 
characterize the batch. It is intended only to serve as a small 
subset of the soil within the batch which, given its smaller 
size, will facilitate better tracking of the radioactivity. In 
response to the comments received, the frequency per slug has 
been increased to three samples of the output stockpiles and 
three samples between the two systems. The remainder of the 
slug sampling will stay the same and is believed to be 
sufficient for the intended purpose. 

2 During the pilot, it is important to know the characteristics of 
the test soil prior to processing to determine the performance 
of the system. Volume 4, Section 4.1 indicates “This 
characterization will occur in place, prior to the excavation, 
and between each excavation cut.” The use of in situ 

The batch will be used to evaluate options for final disposition 
of the processed materials. Batch sampling is proposed to 
occur at a frequency of the lesser of either 1 sample from each 
post-processed stockpile comprising the batch or every 50 
cubic yards in individual stockpiles if the stockpiles 
themselves are greater than 50 cubic yards. The 50 cubic yard 
measurement was selected based on a general average of the 
proposed sampling for evaluating soil reuse (1 sample per 20 
cubic yards for the first 100 cubic yards and 1 sample per 100 
cubic yards for each additional 100 cubic yards thereafter). 
This reuse sampling frequency is the recommended protocol 
for characterizing waste piles as stated in the State of New 
Jersey’s 1998 Revised Guidance Documentfor the 
Remediation of Contaminated Soils. Thus this sampling is 
also believed to be sufficient for the intended purpose. 
ISOCS is not proposed to be used for characterizing pre- or 
post-processed soils. Prior to excavation, samples will be 
collected from the soil acquisition footprint and they will be 
submitted to the onsite laboratory for gamma spectroscopy 
analysis. Gamma spectroscopy will be used because it can be 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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RESPONSE TO REGULATOR COMMENTS - DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - General 

# Page and Sec. Nos. Comment Response 
measurements for isotopic specific concentration in soil and done by the onsite laboratory and in general has a faster 
characterization is addressed in my December 2, 1999. In this turnaround time. It is felt that gamma spectroscopy will 
letter EPA noted that while in situ gamma spectrometry is provide adequate results for this demonstration. Since Th-232 
superior to field scanning techniques, it is not as useful for and Ra-226 do not have strong gammas, the activities of the 
quantification as laboratory analysis. Alpha spectroscopy daughter products are analyzed as detailed below: 
versus gamma spectroscopy for the identification of Th-232 
and U-238 is also discussed in the December letter. For the The laboratory samples are prepared by drying the sample to a 
explicit purpose of determining the applicability of separation constant weight, pulverizing the sample to a constant mesh, 
technologies for the purpose of achieving volume reduction sealing the sample, leak testing the container and allowing 
and remediation cost savings, further characterization of the sufficient time for the daughter products to reach secular 
feedstock, separated materials, and waste streams would equilibrium. Currently the samples are allowed to equilibrate 
produce more verifiable results and is strongly recommended. for a minimum of 21 days. Note: this length of time is to 

allow the equilibration of Ra-226 daughter products. 

For the determination of Th-232 activity the assumption is 
made that the Ra-228 daughter is in secular equilibrium with 
the Th-232. As no chemical process has been performed with 
the source material since approximately 1958, this is a safe 
assumption. The longest-lived daughter product of Ra-228 is 
approximately 10.6 hours. Therefore within approximately 80 
hours after sealing the sample, the activity of the daughter 
products will be within 99% of the activity of the parent. The 
Th-232 activity in soil is determined by the analysis of 8 
gamma energy lines from the Th-232 daughters: AC-228, Pb- 
212 and Tl-208. 

The same method is used to determine the Ra-226 activity. 
The daughter products are allowed to equilibrate and the 
sample is analyzed for the daughter products. Six energy lines 
from Pb-214 and Bi-214 are analyzed to determine the activity 
of the Ra-226. 

Two energy lines from U-238 daughters are used to determine 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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RESPONSE TO REGULATOR COMMENTS - DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - General 

# 

2a 

Page and Sec. Nos. Comment 

Additional Comments from EPA Lab. 

a. The container used for holding samples to be analyzed for 
Rn-222 daughters should be verified radon tight (i.e., no or 
minimal radon diffusion through the plastic). Some plastics 
exhibit relatively significant radon diffusion, 
even when sealed tight. 

b. I agree that the assumption that Th-232 and Ra-228 will be 
in equilibrium is a good assumption. However, there are some 
factors which tend to drive this out of equilibrium, such as soil 
pH and solubility. Ra tends to be rather mobile in the state of 
NJ, especially into groundwater, based on information from 
USGS. I would recommend that this assumption be verified 
for a limited number of samples during the pilot study. 

c. Rather than to combine the activities based on energy lines 
for daughters (e.g., AC-228, Pb-212, and Tl-208), I 

Response 
the U-238 activity, one from Th-234 and one from Pa-234m 
for which secular equilibrium is assumed. 

Presently, the FUSRAP Maywood Radiological Laboratory 
uses a metal sampIe container with a triple friction lid, i.e. 
paint can style. This lid seal is augmented with silicon sealant. 
The silicon is allowed to set, and 100 % of the sample 
containers are leak-tested. Each sample container is immersed 
in warm water and observed for leaks. The results of the leak 
test are logged along with the sample ID, date and the initials 
of, the person performing the test. Note that the project is 
considermg ,switchrng to a samplecontainerthat-utiiizes a 
double $ded sea!, i;e.,a true-cart se&This Isystem $&Id 
give a higherdedegree of assurahce,&an air-tight seal. 

The document “Characterization of Soil Samples from the 
Maywood Chemical Company Site,” March, 1993 
(Maywood Administrative Record # MISS-044), prepared by 
Sanford Cohen and Associates for EPA’s National Air and 
Radiation Environmental Laboratory, documented the analysis 
of soil samples from the MISS and the vicinity properties by 
both alpha and gamma spectroscopy. As part of its 
conclusions, it reported the following: 

“The comparison between the alpha and gamma 
analyses for the whole soil samples demonstrates that 
radium-228 and thorium-232 are in equilibrium; that 
is, the radium-228 concentration is equal to the 
thorium-232 concentration.” (page 6-5) 

To the first part of this comment regarding the combination of 
activities based on the energy lines for the Th-232 daughters 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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RESPONSE TO REGULATOR COMMENTS -DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - General 

Page and Sec. Nos. Comment 
recommend using peaks from each nuclide to quantify that 
nuclide, then see if the results are consistent. This can provide 
greater assurance that equilibrium assumptions (especially for 
Ra-226) are satisfied. Also, Ra-226 will probably show up in 
the 186 keV peak. This peak can be used to quantify Ra-226, 
but it may overestimate Ra-226 concentrations due to 
emission of 186 keV gammas by U-235. 

d. Caution must be used fordetermining the branching ratio 
for Th-234 if the 92 keVpeak is used for quantification (I’ve 
seen rather large sites use a value that is half of the effective 
value - there are 2 peaks at about the 92 keV range that must 
be summed). Also, caution must be used when quantifying 
Tl-208 peaks since it is only present at 36% of the Pb-212 
concentration. 

In general, EPA agrees with the approach of performing initial 
screening to determine if the levels of soil are too high to even 
warrant processing (Volume 4, pg. 10). However, it should be 
noted that a contaminated layer could mask a significant 
amount of clean soil below the initial top layer (for example, 
the top half-inch has several hotspots with clean soil below). 
It may be useful to determine how frequently these situations 
may occur or to perform separations initially to test the theory 
that the 1x1~1 sections can be disposed rather than processed 

Response 
AC-228, Pb-212, and Tl-208, this is effectively performed 
though Canberra’s software. Although this is not presented in 
the final results summary it is available in the “raw data” 
report that is part of the final data package. The degree of 
agreement between the activities of the individual energy lines 
is part of the QA review process performed by the laboratory 
staff. 

The on-site laboratory does not use the 186 keV energy line 
for quantifying Ra-226 due to the conflict with U-235. If the 
daughters are shown to be in equilibrium their activity equals 
the activity of the parent Ra-226. This should be sufficient to 
quantifythe Ra-226 activity. 

The PUSRW &iy&od ‘RadiologicalLabo&ory does not 
use the 92 keV phoion peaks. The Lab presently uses the 63.3 
keV Th-234 and the 1OOlkeV Pa-234m energy lines to 
quantify U-238. 

The Lab does use Tl-208 energy lines in part to quantify Th- 
232, also AC-228 and Pb-212. Again the Canberra software 
does a weighted average activity for the energy lines used. 
These line activities are available in the “raw data” presented 
in the final data package. 
Based on past observations at the site, the distribution of 
contamination is variable at the MISS. Significant effort 
would be required to identify the distribution of small isolated 
hot spots that might exist at the site. This is one of the reasons 
why radiological sorting has a good potential to work 
successfully at the MISS. One would not have to fully 
characterize the site in order to separate the “clean” material 
from the contaminated material as would be required under 
traditional hog and haul remedial measures. The processing 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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# Page and Sec. Nos. Comment Response 
based on screening. equipment itself separates the materials according to 

contaminant levels. Thus the amount of “clean” material 
requiring offsite disposal as radiologically contaminated is 
minimized. 

4 The measurement processes for the characterization of the As stated in previous responses (Comments 3 and 4 under 
Engineering Test Pits described the use of gamma screening of Determination of Criteria/Ability to Meet Criteria and 
the excavator bucket with hand held instruments, sodium Comment 1 under Soil Characterization), the separated 
iodide scan at the field sample preparation area, and material will undergo detailed characterization by the onsite 
compositing based on zones selected on field screening laboratory using gamma spectroscopy. The sampling 
measurements and visual observations for on site gamma frequencies as currently proposed are believed to be sufficient 
spectroscopy. It is indicated that the material stockpiled on for the respective purposes of the slug and batch. Please also 
the site will not have detailed characterization data but will be refer to the General Sampling Sequence provided with these 
surface scanned using sodium iodide survey instrument lined responses. 
to G.P.S. and mapping software. The ability to fully 
characterize the contaminants and the representativeness of the 
slug samples are of central importance in the analysis 
proposed. As noted previously, if the purpose of the 
demonstration is to determine the efficiency of the separation 
systems more thorough analysis of the feedstock, pre/post 
processed streams is needed to determine the effectiveness of 
the separation techniques and, similarly, to determine if the 
use of the technology is economically viable and appropriate 
for full scale implementation at this site. 

Phase III (currently referred to as Stage III) Activities (Volume 4, Section 4.3) 
1 Included in Phase III activities, are the evaluation of other Radiological sorting will not be performed during Stage III 

excavation and material handing techniques and the impact of (formerly Phase III). Stage III will be used to test other 
these techniques. Potentially larger cuts amplifies the operational issues associated with remedial construction, such 
concerns expressed previously regarding detection of as excavation methods and hot spot removal. 
radiological contaminates of concern in the soil and the need 
for additional characterization of the radiological 
characteristics of the site. 

2 How will homogeneity of the soil be verified? It appears that It is presumed that once the contamination has been 
protocols will be established using field screening techniques excavated, the soils will be homogeneous at the base of the 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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k Page and Sec. Nos. Comment Response 
rather than isotopic characterization of the soil. It would be excavation. This point is supported by previous data collected 
useful to verify the field screening results prior to protocol for the project during the test pit program. This data shows 
development. less than 10% variability among samples collected below the 

bottom of contamination. In addition, samples will be 
collected to confirm this assumption. 

3 EPA’s December letter proposed an iterative approach to The Stage III data collected regarding ISOCS will be added to 
integrating ISOCS into the field survey work and the data collected as part of the comparison study in order to 
recommended intercomparison if ISOCS was to be used to augment the data set. ISOCS will not be used during Stages I 
replace laboratory analyses. This intercomparison appears to and II. No final status survey decisions will be made based on 
be part of Phase III, although is seems to be utilized in Phases the ISOCS data. It is being collected for information only. 
I and II, please clarify. 

Gravel Separation 
1 For the gravel separation system, the vendor is proposing to The effectiveness of the gravel screen will be evaluated as part 

dry screen the contaminated materials through a 3/8 inch of the demonstration. 
screen. Dry screening of soils usually results in an inadequate 
separation of the fines from the coarse fraction. A lot of Proposed locations of dust monitoring stations are provided in 
greater than 3/8-inch material will remain on top of the screen Volume 4 (SSHP). It is believed that the dry screening 
as clumps because of the moisture content and plastic proposed will be effective without generating excess dust. 
properties of the fines (present at up to 40%). Excavation and The dry-screen unit is fully enclosed, which will also limit 
dry screening present the potential for dust generation. dust generation. This will be evaluated as part of the 
Adding water to the material to control dust exacerbates the demonstration. 
problem with clumping and inadequate fines separation. As a 
consequence, the gravel rinsing step will have to handle a 
large volume of fines, including dewatering the fines, to 
achieve the desired fines separation and contaminant levels in 
the gravel fraction. Given that significant dewatering may be 
performed anyway, it is suggested that wet screening be 
considered. 

2 To accurately determine whether dry screening will be a Material will be excavated and processed the same day. To 
problem, excavation and handling of the soil must be the extent possible, moisture content will be preserved. 
conducted so as to preserve the moisture content of the in situ 
material. 

3 For the radiological separation of the high fines content This will be evaluated as part of the demonstration. Based on 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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# Page and Sec. Nos. Comment Response 
retention pond soil, high moisture content in the material may information analyzed to date, the radiological sorting system 
make a successful screening difficult, even with the relatively will be capable of processing the material. 
large I-l/2-inch screen planned for use with this material. 

4 Despite the amount of detail provided in the plan, there is no Soil batches will not be formed from stockpiles. They will be 
clear overall picture of how the soil batches will be formed identified prior to excavation. Please refer to the General Soil 
from the stockpiles and how the batches relate to the 9 Acquisition Sampling Sequence for Pilot Demonstration. This 
processing scenarios in Table 8 of the Pilot Plant Operation description will be incorporated into the Work Plan. 
Plan. This should be denoted in the plan. 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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The work plan should identify the radiological criteria to be The criteria will be varied during the pilot demonstration. It 
used in the demonstration project in this Volume. may consist of the cleanup criteria, reuse criteria, or disposal 

criteria. 
3 Page 7, Section 3.0, The meaning of the sentence “None of this data led to reduce This statement will be clarified to indicate that following the 

Paragraph 3 the economic viability of soil management.” Is not clear. The economic analysis, the use of soil management (e.g. soil 
sentence should be revised. processing) was still considered viable. 

4 Page 18, Section Recommend that the USACE conduct an evaluation to ensure A calculation was performed for the pilot demonstration using 
55.2, Paragraph 2 that dust emissions of radioactive contaminants do not exceed the CAP88-PC computer code. The results of this calculation 

dose limits established in 40 CPR 61, National Emissions will be included in the final version of the Pilot Demonstration 
Standards for Hazardous Air Pollutants. Work Plan. It concluded that the annual effective population 

dose to the public within 80 km of the MISS from airborne 
particulate releases during the pilot demonstration was 
estimated to be 0.05 person-rem. The annual effective dose to 
the maximally exposed resident (90 m NE) and worker (90 m 
NE), primarily from inhalation of airborne particulate releases 
during the pilot demonstration, is estimated to be 0.04 mrem 
and 0.02 mrem, respectively. These doses are well below the 
NESHAPS standard of 10 mrem/yr. This calculation is 
currently being reviewed by the USACE. 

5 Page 20, Section Any protocols for identification and removal of residual 
5.6, 2”d and 51h 

Identification and removal of any residual contamination will 
contamination as well as any work plans for final status take place during Stage III of the pilot demonstration. Prior to 

bullets surveys should be submitted to EPA for review prior to initiating this stage, existing data will have been reviewed to 
implementation. pre-determine where the residual contamination exists and 

how deep it occurs. During Stage III, the base of the 
excavation will be scanned using a NaI detector to verify the 
previously determined areas of residual contamination and 
identify any additional hot spots. If a reasonable effort is 
required to remove this material, then it will be excavated until 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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# Page and Sec. Nos. Comment 

L L 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
12 

Response 
the surface scans indicate radiological contamination is below 
cleanup criteria. If excavating the material would require too 
significant an effort, this material will be left in place and 
demarcated so that it can be removed during full-scale 
operation. At the conclusion of the Stage III excavation, a 
final status survey will be performed of the clean portion of 
the base. A Final Status Survey Work Plan is in the process of 
being developed for the pilot demonstration. It will be 
provided to the EPA and NJDEP for review once it is drafted. 



RESPONSE TO REGULATOR COMMENTS -DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - Volume 2 Soil Acquisition Plan 
and Pilot Plant Pad Design 

10, last bullet that pending final selection of clean up criteria the excavation contamination. These will be used should additional 
may need additional remediation. excavation be necessary. 

7 Section 4.11, Page Specify the basis the field operation leader (FOL) will use to Field Screening (NaI) and visual inspection will be the 
15, Paragraph 3; select which stockpile will receive the excavated material. Will primary tools. 

the decision be made entirely on visual observation and the 
location of the source or will field scanning and/or laboratory 
results be available? 

8 Section 4.11, Page The text reads “The FOL will direct each of the truckloads to one Stockpile K will be added to the drawing. 
15, Paragraph 3; of the three stockpiles shown in Figure 3.” However, the text 

describes four stockpiles A, B, C, and K. The location of 
stockpile K, which is not shown in Figure 3, should be specified. 

9 Section 4.11, Page Briefly summarize how the stockpiles relate to the processing The following will be incorporated into the text: 
15, Paragraph 3; scenarios in Table 8 of the Pilot Plant Operation Plan and how + The stockpiles are not related to the processing scenarios 

processing batches will be formed and selected. in Volume 3 except as follows: 
- Retention Pond material not to be processed 

through the gravel separation system goes to 
Stockpile B 

- Material going to Stockpiles A and K will not be 
processed through either system. 

- Granular material to be processed through the 
gravel separation system goes to Stockpile C. 
This is also called the “Day Pile” 

+ Batches are determined in-situ, prior to excavation. They 
are not formed from stockpiles. Based on visual and NaI 
scan data, the batches for whatever cut elevation is being 
worked will be determined. For instance, at initial grade, 
if NaI scans show a distinct area of higher activity, and a 
distinct area of lower activity (all granular), then two 
batches will be identified. A slug will be identified within 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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and Pilot Plant Pad Design 

# Page and Sec. Comment 
Nos. 

each batch (still prior to excavation). Slug samples be 
collected from the excavation for onsite laboratory gamma 
spectroscopy. Slug material will be excavated and 
processed, and sampled at the outputs. The remainder of 
the batch will then be excavated and processed, and 
sampled at the outputs. This will be repeated for each 
batch identified. 

10 

Please refer to the General Soil Acquisition Sampling 
Sequence for Pilot Demonstration for additional details. This 
document will be incorporated into the Work Plan. 

Section 5.0, Page Again EPA notes that the development of a work plan for a final Agreed. A Final Status Survey Work Plan is under 
17; status survey is dependent on the formal selection of clean up development, and will be submitted for EPA and NJDEP 

criteria in a record of decision. review prior to implementation. As stated in the response to 
Comment 6, markers will be left at the limits of the excavation 
in case additional excavation is required. 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
14 



RESPONSE TO REGULATOR COMMENTS - DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - Volume 2 Processed Material 
Soil Reuse Evaluation Plan 

“During remediation (including soil processing) of the FMSS, 
stream numbers and a total of five entries. Editorial/technical 

tream numbering system were used for een the streams identified in the 

slug samples and assist the reader in understanding the total 
amount of sampling to be done. sampling frequency is an average of the reuse sampling 

frequency. It is based on NJ DEP protocols. Refer to 
comment response number 1 under “Soil Characterization”. 

Note, however, that m reuse will take place during the pilot 
demonstration. This plan is included for consideration of 
future reuse. Future reuse is relevant to the pilot 
demonstration because it impacts the overall economics of the 
soil processing systems. Sampling frequencies proposed in 
the work plan are based generally on the proposed sampling 
for reuse, to support any future decisions to reuse the material. 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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RESPONSE TO REGULATOR COMMENTS - DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - Volume 3 - Pilot Plant Operation 
Plan 

238. Waste acceptance criteria may also be used. 

Therm0 Nutech will translate this criteria to their equipment’s 

s the removal of contamination from the soil 

radiological sorting system. 

background activity in the system to determine if the system is 
becoming contaminated and giving false high readings (i.e, 
sending clean material to the contaminated pile). 

+ Daily Checks/Calibrations 
l Confirmatory sampling on output piles. 

ment. The air sampling philosophy is discussed in the 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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Plan 

# Page and Sec. 
Nos. 

Comment 

19 

20 

21 

22 

Section 4.2, Page 
20, Item 1 
“Specific activity 
of selected process 
streams”; 
Section 4.2, Page 
20, Item 1 
“Specific activity 
of selected process 
streams” 

Section 4.2, Page 
20, Item 1 
‘Specific activity 
of selected process 
stream”: 

Section 4.2, Page Last sentence; Sampling every 50 cubic yards as described here These are different programs. No material from the pilot 
20, Item 1 is not consistent with the sampling every 20 cubic yards for the demonstration will be reused. The selection of 50 cubic yards 

either in the Sampling and Analysis Plan or the Safety and 
Health Plan. 

Stream 7 “input from gravel separation system” should also be 
included in the slug sampling to allow closing the radiological 
mass balance on a consistent basis (see “Radiological Sorting” at 
the bottom of Page 28). 

The sampling envisioned for each slug should be described in 
more detail. In particular how many subsamples will be 
collected from each processed stream resulting from each slug 
and will the subsamples be analyzed individually or mixed to 
form a composite? If a composite is formed, how many 
duplicates will be analyzed from the composite? 

One slug from each batch is inadequate to provide information 
about how well the slug represents the batch. At least 3 to 5 
slugs should be analyzed. 

Also, note that a “no visible dust” policy will be in effect for 
the pilot demonstration. Additionally, CAP88PC calculations 
performed for the pilot demonstration, assuming no dust 
mitigation, showed a negligible offsite impact. 
Stream 7 will be sampled to facilitate a tighter evaluation 
around the radiological sorting unit. Three grab samples per 
slug will be collected. 

Stream Samples 
1. -. 9 %$J$s (gab i i pergrid) 
7 3 samples (grab) 
8 3 samples (grab) - 

Note - 100% scan performed 
9 3 samples (grab) - 

Note - 100% scan performed 

No cornpositing of samples will be conducted. 
The purpose of the slug is not to characterize the batch. The 
slugs and batches have distinct purposes: 

Slug - to track weight and activity of a small volume of 
material. This will be used to evaluate mixing/dilution and 
how well the radioactive material can be accounted for. 

Batch - Full production level type effort. Only weight will be 
tracked. Will be used to evaluate effectiveness and economics 
of the systems. 

Shading indicates change based on 6/14/00 Conference Call with EPA 
17 
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Plan 

# 

23 
24 

25 

Page and Sec. Comment 
Nos. 
“Specific activity first 100 cubic yards and every 100 cubic yards thereafter as is an average based on the proposed reuse sampling. Refer to 
of selected process described in Section 4.0 of the Reuse Evaluation Plan. Clarify comment response number 1 under “Soil Characterization”. 
streams”; whether these are intended as two separate sampling programs or 

an inconsistent description of the same program. 
Table 6, Page 24; The second “7” should be deleted. Agreed. This change will be made 
Section 50, Page Once the disposal facility has been identified, ensure that A Materials Handling Transport & Disposal Plan (MHTDP) is 
3 1, Paragraph 2; sampling every 1,000 cubic yards is acceptable to the facility. A in use at the site. Disposal site specific information will be 

sampling frequency of once every 1,000 cubic yards seems low included in updates to it. Radiological sampling will be more 
with samples every 100 to 150 cubic yards more typical. frequent. Sampling will be consistent with the disposal site 

requirements. 
Section 5.1, Page Disposal of waste that is both radiologically contaminated and Information on the soil acquisition area gathered to date does 
31;. RCRA hazardous may be difficult and expensive. More not indicate the presence of RCRA levels of any chemical 

information should be provided about the possible alternatives contaminants. The area is being pre-characterized for 
for disposal of this type of waste chemical contamination, as we do not intend to process any 

RCRA hazardous material. 

Should any RCRA hazardous material be encountered, it will 
be handled in accordance with the MHTDP 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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RESPONSE TO REGULATOR COMMENTS - DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - Volume 4 Sampling and Analysis 
Plan 

more detail. In particular how many subsamples will be these responses for a summ 
collected from each processed stream resulting from each slug cornpositing will be performed. There is a sensitivity to the 
and will the subsamples be analyzed individually or mixed to concerns the EPA and NJDEP have expressed in the past 
form a composite? If a composite is formed, how many regarding cornpositing samples. Past comments have 
duplicates will be analyzed from the composite? indicated a concern regarding the impact cornpositing has on 

the analytical detection limits (i.e. elevating them). 
27 Page 15, Section Batch sampling methods should be described in more detail. Please refer to the General Sampling Sequence provided with 

5.2.1 Accurate statistical sampling from stockpiles is very difficult. these responses for a summary of the batch sampling. 
When possible, samples should be collected as random grab Sampling from conveyors will be investigated and 
samples from a conveyor belt (Gy, 1982; Pitard, 1992; see implemented where practical. 
reference citations at the end of these comments). 

28 Page 15, Section There should be at least 3 slugs studied for each batch to allow The slugs and the batches are intended to serve different 
52.1 a statistical determination of how well the slugs represent the purposes. The slug will not be used to characterize the batch. 

batch. It is intended only to serve as a small subset of the soil within 
the batch which, given its smaller size, will facilitate better 
tracking of the radioactivity and mass. 

The batch will be used to evaluate options for final disposition 
of the processed materials. The sampling protocols proposed 
for the slug and the batch are different as they are designed to 
meet the stated objective of each. The results of one are not 
dependent on and have no bearing on the other. 

29 Page 20, Section The radiological and chemical criteria and method detection This evaluation is documented in the CDQMP for the 
5.4.1 limits should be tabulated to ensure that the methods are radiological constituents of concern, volatile organic 

sufficiently sensitive. compounds, semivolatile organic compounds, metals, 
pesticides, and polychlorinated biphenyls for both soil and 
water. It is also documented for total recoverable petroleum 
hydrocarbons, toxicity characteristic leaching procedure, total 
organic halides, paint filter liquid test, flashpoint, reactive 
cyanide, and reactive sulfide for soils and total suspended 

Shading indicates change based on 604100 Conference Call with EPA. 
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Plan 

# Page and Sec. Nos. Comment Response 
solids for water. 

30 Page 20, Section This section refers to a QAPP that is a section of the CDQMP. The QAPP referred to in the SAP is the Quality Assurance 
5.4.1 Is this the same QAP that is included as a tab in Volume four Project Plan. It is the first part of the Chemical Data Quality 

with the notation “will be issued at a later date”. Management Plan (CDQMP) and it addresses sampling and 
analysis procedural requirements for the entire FUSRAP 
Maywood Superfund Site. The “QAP” you refer to is actually 
a Construction Quality Control Plan which is for the pilot 
demonstration only and is a task specific document which 
details how the Contractor Quality Control Plan (CQCP) will 
be implemented for the individual task. 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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the final orientation of the equipment. This discussion will be 
added to the SHP. 

Personnel 

Personnel exposures will be monitored using lapel air 
samplers. Lapel air samples will be collected at the end of 
each work shift, or upon completion of a specific task. Lapel 
air samples will be screened on site for gross alpha/beta 
activity using a low background counting system equipped 
with a gas flow proportional detector. Samples exceeding the 
minimum detectable activity of the screening instrument will 
be sent to an off site laboratory for analysis by alpha 
spectroscopy. Results of the alpha spectroscopy analyses will 
be used to assign personnel exposures when compared to the 
Derived Air Concentration (DAC) values outlined in 10 CFR 
20 Appendix B, Table 1, Column 3 

Work Area 

At a minimum, four (4) low volume air samplers will be 
strategically placed within the work area to assess airborne 
radioactivity as it pertains to radiological posting. These 
samplers will be placed downwind of suspected airborne 
generating components when practical. The samples will be 
collected at the end of each work shift. These air samples will 
be analyzed on site for gross alpha/beta activity using a low 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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# Page and Sec. 
Nos. 

Comment 

background counting system equipped with a gas flow 
proportional detector. Results of these samples will be 
compared to the DAC values outlined in 10 CFR 20 Appendix 
B, Table 1, Column 3 

Perimeter 

At a minimum, four (4) low volume air samples will be placed 
around the site perimeter to assess airborne radioactivity as it 
pertains to off site release. These air samples will be collected 
twice per week. These air samples will be screened on site for 
gross alpha/beta activity using a low background counting 
system equipped with a gas flow proportional detector. 
Samples exceeding the minimum detectable activity of the 
screening instrument will be sent to an off site laboratory for 
analysis by alpha spectroscopy. Results of these samples will 
be compared to the DAC values outlined in 10 CFR 20 
Appendix B, Table 2, Column 1. 

Industrial Hygiene 

Dust monitoring will be performed in both the immediate 
work area and along the site perimeter using a “real-time” 
aerosol monitor. Correlations between dust and our various 
radiological and chemical contaminants have been pre- 
established. Stop-work values have also been established for 
both the work area and site perimeter. They are: 

Work Area > 4mg/m3 
Perimeter > 0.05 mg/m3 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
22 



RESPONSE TO REGULATOR COMMENTS -DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - Volume 4 Safety and Health Plan 

# Page and Sec. 
Nos. 

! 

Comment 
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Additional Monitoring 

Additionally, air monitoring for volatile organics, LEL, 
oxygen, carbon monoxide, and hydrogen sulfide will be 
performed throughout the excavation process and 
intermittently during processing of the material. This 
monitoring will be accomplished using a real-time 
combination PlD/4-GAS meter. 



RESPONSE TO REGULATOR COMMENTS - DRAFT FINAL PILOT DEMONSTRATION WORK PLAN - Volume 5 Engineering Test Pits 
at MISS Report 

this criteria is different than the NJDEP soil criteria, the 
feasibility of radiological sorting could be reduced. Section 4.4 

s that a quote was obtained from a RCRA Subtitle D 
Information on the criteria for disposal at the facility 

systems. Once the pilot demonstration is completed, a number 
of assumptions in this analysis will be changed to reflect the 

sentence of last 

NJDEP impact-to-groundwater values where available. Additionally, note that the predominant non-radiological 
contaminant in the soil acquisition area is metals, for which 
there are no impact-to-groundwater values. 

Shading indicates change based on 6/14/00 Conference Call with EPA. 
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