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1.0 INTRODUCTION 

The United States Army Corps of Engineers (USACE) is conducting a remedial investigation for 
groundwater at the Formerly Utilized Sites Remedial Action Project (FUSRAP) Maywood 
Superfund Site.  This Technical Memorandum documents the development of site-specific soil 
screening levels (SSLs) for the protection of groundwater on the FUSRAP Maywood Superfund 
Site (FMSS) for chemical constituents of concern (COCs) that exceeded Federal or State 
standards.  The New Jersey Department of Environmental Protection (NJDEP) has not developed 
impact to groundwater soil cleanup criteria (IGWSCC) for inorganic constituents and therefore 
SSLs are needed for vadose zone soils using site-specific chemical and physical parameters.  The 
inorganic constituents selected for evaluation were detected in site groundwater at concentrations 
exceeding the Federal/State Maximum Contaminant Levels (MCL), or the lower of the New 
Jersey Groundwater Quality Standard (GWQS) or New Jersey Groundwater Quality Criteria 
(GWQC).  The COCs for this SSL evaluation include arsenic, barium, beryllium, boron, 
cadmium, chromium (total), lead, lithium, nickel, selenium, and thallium.  Isolated exceedances 
of the NJDEP residential direct soil contact criteria (RDSCC) for antimony, copper, and mercury 
were also detected on the Maywood Interim Storage Site (MISS), and so these constituents were 
also included in the SSL evaluation.  This technical memorandum contains the results of field 
sampling, laboratory analysis, data validation, data analysis, and the determination of SSLs for 
these selected COCs at the FMSS.  

1.1 PURPOSE 

The USACE calculated an SSL value for each of the selected inorganic COCs using the 
methodology described in the Soil Screening Guidance: Users Guide (United States 
Environmental Protection Agency [USEPA] 1996) and the NJDEP Draft Procedure for using 
Synthetic Precipitation Leaching Procedure (SPLP) results to develop Impact to Groundwater 
Site-Specific Remediation Standards (IGWSRS, NJDEP 2004).  The scope of work included the 
collection of 22 overburden soil samples on the MISS, and analysis for Target Analyte List 
(TAL) metals plus lithium and boron, and leachable TAL metals including lithium/boron via 
SPLP.  Additionally, the soil parameters, total organic carbon (TOC), soil pH, grain size 
distribution and moisture content were analyzed.  The site-specific SSLs were determined for 
each COC based upon the calculated dilution attenuation factor (DAF), total metals 
concentrations (in soils), and SPLP metal results. 

This SSL Technical Memorandum summarizes the results of the field sampling, lab analysis and 
validation, and data evaluation.  The technical memorandum includes boring logs, laboratory 
data, and calculations supporting the SSL evaluation.  The SSL Technical Memorandum is 
submitted as an Addendum to the Draft Groundwater Remedial Investigation Report.  The 
results will support detailed evaluation of alternatives in the forthcoming groundwater feasibility 
study (GWFS). 

1.2 BACKGROUND 

The overburden in the study area consists of fill and native soil/subsoil, and overlies weathered 
shale and sandstone bedrock of the Passaic Formation.  The distribution and thickness of fill and 
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native overburden materials on the MISS is shown in the Section Plan and Cross Sections A-A’, 
B-B’, C-C’, D-D’, and E-E’ provided in Appendix A (Department of Energy [DOE] 1992).   

As shown in the cross sections, the average overburden thickness is approximately 20 feet on the 
MISS, and reaches a maximum thickness of about 25 feet in the area of Former Retention 
Pond B (Figure 1).  The upper portion of the overburden is comprised of fill, which is laterally 
continuous across the MISS.  The fill reaches a maximum mapped thickness of approximately 
15 feet in Former Retention Pond B (Cross Section A-A’ in Appendix A) (DOE 1992), and 
10 feet in portions of Former Retention Ponds A and C (Cross Section D-D’ and A-A’ in 
Appendix A) (DOE 1992).   

Shallow fill generally consists of a one to three feet thick tan to dark brown sand, and overlies 
pond sludge in the Former Retention Pond areas consisting of coal ash, process sludge and 
sand/gravel fill in the Former Retention Pond areas.  A laterally continuous native black silt and 
sand unit is mapped at the base of the pond sludge/fill, and extends across most of the MISS site 
including Former Retention Ponds A, C, and E, and portions of B.  The black silt and sand unit 
grades laterally and upward into the mapped undifferentiated sand silt and clay unit, which 
appears to underlie parts of Former Retention Pond B and the eastern edge of Former Retention 
Pond A.  Fill sediments along the western edge of Former Retention Pond B are mapped in 
contact with unconsolidated “weathered bedrock”, and consists of red-brown sand to gravel 
material.  Boring logs from the current soil sampling in the area of Former Retention Ponds A, B, 
and C are provided in Appendix B. 

The Draft GWRI Report identified Former Retention Ponds A and C as groundwater AOCs, and 
attributed inorganic (metals) groundwater contamination in those basins to leaching of impacted 
pond sludge/fill.  This is supported by soil sampling data from a number of prior investigations 
which report that the highest soil metals concentrations are detected in these AOCs.  Excavation 
and disposal of radiologically impacted soils within the MISS is proposed as part of the Operable 
Unit 1 (OU1) remediation in the Record  of Decision for Soils and Buildings at the FUSRAP 
Maywood Superfund Site (USACE, 2003b), and involves the removal of most pond sludge/fill.  
Sampling was thus focused on the native soil (black organic silt and sand unit/undifferentiated 
unit) located below the pond sludge/fill deposits and corresponding excavation limit (residual 
soils) to determine the residual soil metal concentrations and the corresponding SPLP 
concentrations. 

1.3 SAMPLING RATIONALE 

A total of 19 soil samples were proposed in the SSL Work Plan (WP), to be distributed in and 
adjacent to Former Retention Ponds A, B, and C.  Three sample locations (A-8, C-7 and C-8) 
were added at impacted soil locations in response to NJDEP comments/concerns about the 
number of impacted soil samples and the distribution of data for analysis.  Field sample locations 
are shown on Figure 1.  Noting that individual metal contamination may be limited to any one 
Former Retention Pond, a minimum of six samples were collected in or adjacent to each Former 
Retention Pond.  The distribution of samples in each Former Retention Pond area is biased, with 
the collection of five to seven samples in metal impacted soils.  One sample in or adjacent to 
each Former Retention Pond area was located in minimally impacted soil areas to obtain low 
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range metal soil and SPLP concentration.  Soil sample locations were selected from soil metals 
data provided in the Remedial Investigation for the Maywood Site (DOE 1992), Final Remedial 
Investigation Report- Stepan Company Property (CH2M Hill 1994), Pre-Design Investigation 
For Potential Chemical Contamination at the MISS (USACE 2002c), and Draft GWRI Report 
(USACE, 2003a).   

Historical soil sampling data shows that soil metal concentrations decrease with depth below the 
pond sludge/fill, so sampling was biased toward the potentially impacted upper native soils 
interval.  Derivation of SSLs from the native soils is important since they lie at or below the 
proposed OU1 depth of excavation, and will be the primary remaining soil media after the 
removal of the radiologically impacted pond sludge.  Residual soil concentrations that exceed the 
site-specific SSL for a COC have the potential to impact groundwater.  

In accordance with the Soil Screening Guidance, sampling was restricted to the vadose zone 
(unsaturated) soils, and focused on the one to two feet native soil interval below the pond 
sludge/fill.  If groundwater was encountered at or above the top of native soils, a pond sludge/fill 
sample was collected in the one to two feet interval above the water table at that location.  In 
accordance with the Work Plan, a pond sludge/fill sample and native soil sample was collected at 
the same location (B-5) for comparison purposes. 
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2.0 FIELD INVESTIGATION 

2.1 SITE PREPARATION AND MOBILIZATION  

Each plotted boring location was staked in the field, and evaluated with respect to overhead line 
clearance, proximity to known underground utilities, and road access and hazards.  Six 
alternative boring locations were also located/staked in impacted soil areas on the MISS, and 
were cleared in case of boring refusal at a primary location, and/or the need for additional soil 
samples.  Boring locations were cleared by Hager-Richter Geophysics, which included a utility 
plan review, utility line tracing, and use of sensors including the Radio-detection RD400 
Magnetic Locator (RD), Chicago Steel Tape MT102 Magnetic Locator (CST) and Noggin 250 
MHz Ground Penetrating Radar System (GPR).  A One-Call request was submitted for soil 
boring activities on the site, and a “ticket” was issued on May 28, 2004.  A USACE Quality 
Assurance/Quality Control (QA/QC) Preparatory Meeting was conducted prior to field activities, 
and included a review of the project scope of work, geophysical and one-call boring clearances, 
and Activity Hazard Analysis (AHA).  

2.2 SOIL BORING ACTIVITIES 

Geoprobe® boring and sampling activities were conducted during the period of June 21-24, 
2004.  A total of 54 borings were advanced at 22 sample locations, and included the collection of 
two or more adjacent cores at most locations to obtain the required soil sample volume.  One 
sample was collected from each boring location, except at Boring B-5, where two samples were 
collected at different intervals.  Boring B-2 was abandoned without sampling after repeated 
shallow refusals in and around the marked location, and a sample was instead collected at 
alternate Boring B-7.  Boring C-4 was originally proposed as a “minimally-impacted” soil 
sample for Former Retention Pond C.  Upon review of NJDEP SSL WP comments, and their 
focus on the distribution of impacted metals data, this location was abandoned in favor of a 
potentially more impacted location.  Noting that there were no impacted soil areas close to the 
proposed C-4 location, it was decided to replace rather than relocate the sample to clearly 
identify the change from the WP.  As noted in Section 1.3, samples were collected at three 
additional boring locations in Former Retention Ponds A (A-8) and C (C-7 and C-8).     

Borings were completed by B&B Drilling using a track mounted Model 54DT Geoprobe® 
Macrocore.  A radiation technician was present during all intrusive activities to monitor 
radiological activity and volatile organic constituents (VOCs) in core samples.  Continuous four 
foot cores were collected at all sample locations using polyvinyl chloride (PVC)/polyethylene 
terephthalate (PET) liners.  Detailed core logging was conducted by a geologist in the field, and 
sample intervals were selected based upon the interpreted fill/native soil contact and water table 
depths.  Soil boring logs are provided in Appendix B.  

At most locations, soil samples were collected in the one to two foot unsaturated native soil 
interval below the pond sludge/fill.  Where the native soils were saturated, sludge/fill samples 
were collected in the one to two feet interval above groundwater.  A summary of the boring 
depth to groundwater, sample intervals and sample media are given in Table 1.  As shown, the 
majority (17/22) of samples were collected in native formation.  All were collected above 
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groundwater.  At boring B-5, a second shallow pond sludge/fill sample was collected for 
analysis.   

At the conclusion of sampling, the location of each boring was determined by a Trimble Model 
PRO XRS differential backpack GPS, which is accurate to +/- 50 cm.  A boring location map 
was prepared from the GPS data, and is shown on Figure 1.    

2.3 SAMPLING AND LABORATORY ANALYSIS  

A total of 22 soil samples were collected in the field, in addition to field quality control samples. 
SSL QA/QC samples were collected in accordance with the Soil Screening Level Work Plan 
(USACE 2004b) and Chemical Data Quality Control Report (CDQMP, USACE 2002d), and 
included five rinseate blanks, two field duplicates, and one USACE split.  Field samples were 
collected from the prescribed one to two foot interval(s), and thoroughly homogenized in a 
decontaminated stainless steel bowl.  Soil samples were then placed into four labeled 8-oz jars 
and placed in a cooler with ice for the remainder of the field day.  All samples were listed on a 
chain of custody form, packed, and sealed into a cooler for same day lab pickup or shipping for 
next day delivery. 

Samples were analyzed for TAL Metals + Li/Boron (soil), SPLP TAL Metals + Li/Boron 
(aqueous), Soil pH, Soil Moisture, TOC (soil), and Grain Size Analysis – Mechanical & 
Hydrometer.  A summary of the analytical methods, and number of collected field and QA/QC 
samples is provided in Table 2.  Sample analysis were conducted at several laboratories, 
including Severn Trent Laboratory (STL) Connecticut (TAL metals, soil pH, TOC, and moisture 
content), STL St. Louis, Missouri (SPLP analysis for leachable TAL metals), and Advanced 
Terra Testing (ATT), Lakewood, Colorado (grain size and hydrometer).  STL laboratories 
provided Level 3 data packages, which include contract laboratory program (CLP) data forms 
without raw data.    
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3.0 SAMPLING RESULTS AND DATA ANALYSIS   

3.1 SUBSURFACE GEOLOGY   

An evaluation of the SSL boring logs (Appendix B and Table 1) shows general agreement with 
the noted cross sections, historical boring data, and current groundwater data.  At the surface, a 
one- to three-foot thick sand and gravel fill layer was encountered at all locations, which overlies 
a distinctive laminated, chalky, white/tan to gray silt fill.  This unit, termed the upper fill unit, 
was logged at all but one sample location and ranged from two feet to seven feet in thickness.  
This unit is underlain at most locations by layers of common fill, and a soft, thinly interbedded 
light gray and dark gray to black silt (fill), termed the lower fill unit.  Much of the lower fill unit 
had a pudding like consistency in cores within Former Retention Pond B, with locally perched 
groundwater.  The base of the lower fill unit typically consisted of a one to two foot thick red 
brown to dark gray/black sand and silt, which overlies native material.  A total of four samples 
were collected in unsaturated fill, and one in saturated (perched water) fill within the lower fill 
unit. 

Native soils were sampled at 17 boring locations, and in most cases (nine samples) consisted of 
dark gray to black silt and sand.  The other native soils samples were generally described as gray 
brown to red brown silt and sand, and may comprise the mapped native undifferentiated gray 
clay, silt and sand unit and/or the weathered bedrock unit described in Section 1.2.  The dark 
gray to black silt and sand unit was also logged below these sampled native soils at borings B-3, 
B-4, B-6, C-5 and C-8, and beneath fill samples at borings B-3 and B-6.  The dark gray to black 
silt and sand unit is absent in borings A-1, B-5, and B-7, where the pond sludge/fill deposits are 
in contact with the weathered bedrock unit.  These boring locations lie outside the mapped extent 
of the dark gray to black silt and sand unit on the MISS.  The logged subsurface geology is 
consistent with that depicted in the DOE, 1992 geologic cross sections (Section 1.2), and 
confirms the mapped distribution of the dark gray to black silt and sand unit and other native soil 
units in and adjacent to the Former Retention Ponds on the MISS.    

3.2 LABORATORY ANALYSIS RESULTS 

Hydrometer and grain size analysis were performed on the boring soil samples.  The results of 
the laboratory analysis are presented in Appendix C.  The results of these analyses provide 
confirmation of the qualitative physical descriptions of the soil samples provided on the boring 
logs Appendix B and Table 1. 
 
Percent moisture, pH, and TOC laboratory results are provided in Appendix D.  The percent 
moisture values for the sample soils ranged from 9.6 percent to 58.3 percent.  Soil pH ranged 
from 6.7 to 8.77.  TOC values ranged from 514 to 93,800 mg/kg, with an arithmetic and 
geometric mean of 18,918 mg/kg (1.89% or foc = 0.0189) and 8,088 mg/kg (foc = 0.0081), 
respectively.  The soil-water distribution coefficient (and mobility) of metals is directly effected 
by geochemical parameters/processes including pH, sorbent content (combination of clay and 
metal oxyhydroxides, organic carbon), redox conditions, major cation chemistry, and metal 
speciation.  In determining SSLs, EPA used the MINTEQA2 model and input a foc of 0.002, and 
varied pH (4.9 to 8.0) and iron oxide content (0.01 to 1.11%) (EPA/540/R95/128, 1996).  The 
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range of TOC (foc) results are substantially higher than the USEPA 0.002 foc value that was 
used to calculate generic SSLs, and may account in part (along with elevated iron oxide reported 
in local soils) for the higher calculated SSL as compared to USEPA generic values for selected 
constituents in this report.  The reported foc values also exceed published average values of 
0.006 to 0.008 for undifferentiated sand, silt, and clay (Schwarzenbach 1981) and 0.0049 for 
alluvium (Movet et al 1973). 
 
All data packages were submitted to a certified validator for validation in accordance with the 
USACE Guidance CENWK-EC-EF, Data Quality Evaluation Guidance (USACE 1999).  
Validated laboratory results for the COCs used in the SSL evaluation are presented in 
Appendix D. 

Data qualifiers (Result Qualifier) were assigned to samples, or accepted by the validator, and 
include the following:  

• U - denotes the analyte was non-detect 

• UJ -  denotes that the analyte was non-detect and that the detection limits were estimated 

• J -  denotes that the concentration presented, was estimated 

• R - denotes that the analyte was rejected 

• D - denotes that the analysis required dilution prior to analysis 

• B - denotes that blank contamination was encountered in the sample 

Data tables are included for antimony, arsenic, barium, beryllium, boron, cadmium, copper, 
chromium (total), lead, lithium, mercury, nickel, selenium, and thallium.  Both soil and leachate 
concentration data are provided.  Leachate results are presented in triplicate as well as average 
values. 

As required by the NJDEP Site Remediation Program, and as identified in NJAC 7:26E, or the 
Tech Regs., an electronic data submission is required for samples obtained as part of a Site 
Investigation, Remedial Investigation, or Remedial Action.  The HazSite deliverable was 
formatted in a text file format (txt).  Appendix D contains the electronic deliverable on CD.  As 
recommended by NJ DEP, USACE utilized the Electronic Data Submittal Application (EDSA) 
routine to verify that the files would be acceptable for importing into the NJ DEP database.  The 
database files were accepted by the EDSA routine. 

3.3 DETERMINATION OF DILUTION ATTENUATION FACTOR (DAF) 

The USEPA and NJDEP provide generic DAF values of 20 and 11, respectively, for derivation 
of SSLs, but allow for calculation of alternative DAFs based upon site specific conditions.  In 
accordance with the methodology in the USEPA Soil Screening Guidance, Users Guide (USEPA 
1996), a site specific DAF was calculated for the MISS based on the aquifer hydraulic 
conductivity, hydraulic gradient, groundwater recharge rate, aquifer thickness, and source area 
size.  The sensitivity of the dilution factor to variations of hydraulic conductivity, infiltration 
rate, and source length were also evaluated (Appendix E).  The computed DAF is the best-fit 
value for the MISS site conditions. 
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The calculated DAF for the MISS source area was based upon site data for hydraulic 
conductivity, groundwater gradient, aquifer thickness and source area size using Equations 11 
from the Soil Screening Guidance.  

Equation 11: Derivation of dilution Factor 

IL
Kid1factordilution +=  

where: 

dilution factor (unitless) 
K = aquifer hydraulic conductivity (m/yr) 
i = hydraulic gradient (m/m) 
I = infiltration rate (m/yr) 
d = mixing zone depth (m) 
L = source length parallel to ground water flow (m) 
 
A site specific DAF of 20 was calculated based upon the following parameters: 

K = 2043 m/yr (18.35 ft/day); Geometric Mean of Overburden (Draft GWRI Table 3-9, [USACE 
2003]) 
i = 0.011 m/m; (across basins) 
d = 3 m (10 ft); (average aquifer thickness) 
I = 0.18 m/yr (7.0 in/yr); (EPA Default Infiltration Rate) 
L = 20 m (65 ft); (variable) 
 
The aquifer mixing zone depth was set equal to aquifer thickness due to the thinness of the 
aquifer (10 feet), and groundwater sampling data.  Within the metal source areas, Geoprobe® 
groundwater samples were collected from the bottom 4 feet of aquifer (above bedrock), and 
detected similar metal groundwater concentrations to those reported in adjacent monitoring 
wells, which are screened across the water table.  This data indicates that groundwater metals 
contamination, and the DAF mixing zone, extend vertically across the overburden aquifer.   

The source length of 20 m (65 feet) was conservatively estimated from historical soil sampling 
data.  Most historical metals soil sampling data does not show elevated concentrations, and those 
exceedances are typically isolated.  Soil sampling in impacted areas shows that metal 
concentrations vary dramatically over short distances, and that “source areas” are limited in 
extent.  Impacted soil areas appear to be small (25 feet in length) in most areas while extending 
up to 50 feet in the direction of groundwater flow along the north side of Former Retention 
Pond A. 

3.4 DETERMINATION OF SOIL SCREENING LEVELS (SSL) 

Migration to groundwater SSL values were evaluated for the selected soil COCs based on the 
methods described in the work plan and NJDEP draft procedures for IGWSRS determinations 
(Appendix F).  As proposed in the SSL work plan, triplicate SPLP metals data were averaged 
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(mean) for each sample (Appendix D).  Site sample data (excluding sludge and fill samples) 
were evaluated as one data set, since the sample locations are close together and the native soil 
type is common to most sample areas.   
 
For each compound, the average SPLP results were plotted (on the Y axis), along with the Target 
Groundwater Concentration (TGC), and against the bulk soil metal concentration (on the X axis).  
A line was then fitted through the plotted points using statistical regression analysis techniques. 
 
The TGC is defined as the groundwater cleanup standard multiplied by the DAF (20), and was 
derived using the lower of the Federal MCL or NJDEP GWQS.  An alternative TGC was also 
applied for those COCs where the NJDEP GWQC, a human health based standard, was lower 
than the GWQS.  The SSL was graphically determined by the horizontal extension of the TGC 
concentration to the fitted line, and extrapolation of corresponding bulk soil concentration on the 
X axis.  Individual plots were prepared for each COC.  The individual metal data plots are shown 
in Appendix G.  
 
The reported soil metals bulk and SPLP concentrations were substantially lower than expected 
when the Work Plan was prepared, and all COC plotted sample bulk/SPLP values (except one 
arsenic and lead data point) fell below the respective TGC’s on the regression plots.  Further 
evaluation using regression analysis was not performed for the following reasons:   
 

1. The plotted regression lines were not defined (bounded by data) at the TGC, except for 
arsenic.  

2. The majority of data points did not lie above the TGC, per NJDEP requirements for 
regression analysis. 

3. The best fit lines produced low R2 (coefficient of determination) values indicating that the 
regression equation was a poor fit of the data. 

 
For the foregoing reasons, an alternative approach was used to calculate SSL values for the 
MISS.  SSL values for selected MISS COCs were derived using the NJDEP Draft Procedure for 
using SPLP results to develop IGWSRS “Using SPLP Results” sub-procedure “a” (Appendix F).  
Following this procedure, the highest SPLP concentration (below the TGC) was identified for 
each metal, and the corresponding bulk soil concentration was applied as the impact to 
groundwater SSL.  The results based on this method are considered very conservative, since 
most COC SPLP leachate results fall well below the applicable TGCs.  The results of the SSL 
analysis are given in Table 3.  As shown, SSLs were developed for the COCs using both Federal 
MCL and NJDEP GWQC (when the GWQC was lower than the GWQS).   

Due to the low detected concentrations of selected metals, the reported metal leachate 
concentrations for native soils are fractional (<10%) values of the calculated TGC.  These results 
are considered excessively conservative, and in these instances, the greater of the derived and 
generic SSL values were applied.  As shown in the last column of Table 3, EPA generic impact 
to groundwater values were applied to antimony, barium, beryllium, cadmium, lead, mercury, 
and selenium.  
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3.5 DISCUSSION 

Seven of the 14 COC Federal MCL derived SSL values (antimony, barium, beryllium, cadmium, 
lead, mercury, and selenium) were at or below the USEPA Generic Impact to Groundwater 
Criteria as given in Table 3.  The generic SSL value will be used for these metals.  The 
remaining metal COC derived SSL values shown in Table 3 are based on the maximum detected 
soil concentration with a leachate value below the TGC. 

The following observations, related to the derivation of SSL for the MISS, can be made: 

1. The major COCs arsenic and lithium, have historical soil data exceedances above of the 
calculated SSLs. 

2. These soils are potential sources of groundwater contamination. 
3. Plotted groundwater exceedances coincide with these impacted soils. 

 
Arsenic, soil exceedances are limited to the area along the northern edge (along the railroad 
easement) of Former Retention Pond A, and to a lesser degree, the western half of Former 
Retention Pond C.  Arsenic groundwater exceedances are detected in corresponding local wells 
(and geoprobes).  Areas with lithium soil exceedances show the highest groundwater 
concentrations. 
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4.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

4.1 SUMMARY AND CONCLUSIONS 

1. The NJDEP has not developed IGWSCC for inorganic constituents, therefore, SSLs 
need to be developed for overburden, vadose zone soils using site-specific chemical 
and physical parameters. 

2. The COCs for this SSL evaluation include antimony, arsenic, barium, beryllium, 
boron, cadmium, copper, chromium (total), lead, lithium, mercury, nickel, selenium, 
and thallium which were all found to exceed a Federal or State limit during the 
Remedial Investigation.  

3. The USACE proposed to calculate an SSL value for each of the selected inorganic 
COCs using the methodology described in the Soil Screening Guidance:  Users Guide 
and the NJDEP Draft Procedure for using SPLP results to develop IGWSRS values.   

4. The proposed OU #1 soil remediation (excavation) depths generally extend to the top 
of native soils, which overlie weathered shale and sandstone bedrock of the Passaic 
Formation. 

5. A total of 54 borings were advanced at 22 sample locations using a Geoprobe® rig, 
and included the collection of two or more adjacent cores at most locations to obtain 
the required soil sample volume. 

6. A total of 22 soil samples (and required QC samples) were collected from the borings 
distributed in, and adjacent to, Former Retention Ponds A, B, and C.  

7. Samples were analyzed for TAL Metals + Li/Boron (soil), SPLP TAL Metals + 
Li/Boron (aqueous), Soil pH, Soil Moisture, TOC (soil), and Grain Size Analysis 
(Mechanical & Hydrometer).    

8. The range of TOC (foc) results are substantially higher than the USEPA 0.002 foc 
value that was used to calculate generic SSLs, and may account in part for the higher 
calculated SSL values for selected constituents in this report. 

9. A site specific DAF of 20 was calculated using site data.  
10. SSL values for selected MISS COCs were determined using the NJDEP Draft 

Procedure for using SPLP results to develop IGWSRS and are given in Table 3. 
11. Seven of the 14 COC Federal MCL derived SSL values (antimony, barium, 

beryllium, cadmium, lead, mercury, and selenium) were at or below the USEPA 
Generic Impact to Groundwater Criteria, therefore the generic SSL value was 
selected.   
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4.2 RECOMMENDATIONS 

The following recommendations are made based on the field sampling program, laboratory 
analysis results, and impact to groundwater SSL data analysis activities: 

1. A DAF of 20 should be used in determining migration to groundwater SSL (IGWSRS) 
values for the MISS. 

2. The following IGWSRS values should be accepted for the MISS: 

− antimony, 5 mg/kg 
− arsenic, 122 mg/kg 
− barium, 1,600 mg/kg 
− beryllium, 63 mg/kg 
− boron, 52 mg/kg 
− cadmium, 8 mg/kg 
− chromium, 242 mg/kg, 
− copper, 426 mg/kg 
− lead, 400 mg/kg 
− lithium, 194 mg/kg 
− mercury, 2 mg/kg 
− nickel, 214 mg/kg 
− selenium, 5 mg/kg 
− thallium, 1.2 mg/kg 

 
Noting the very conservative assumptions associated with the current SSL evaluation, if COC 
soil concentrations exceeding these values are encountered during remediation, revised IGWSRS 
values should be determined using the procedures presented in this Technical Memorandum. 
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APPENDIX A   
DOE, 1992 SECTION PLAN AND CROSS SECTIONS 

A-A’, B-B’, C-C’, D-D’, & E-E’ 
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APPENDIX B   
SOIL BORING LOGS 
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APPENDIX C   
HYDROMETER AND GRAIN SIZE 
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APPENDIX D   
SUMMARY OF ANALYTICAL RESULTS 
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APPENDIX D TABLE OF CONTENTS 

1)  Table D-1  Physical Parameter Results 
   -Percent Moisture 
   -Total Organic Carbon 
   -pH 
 
2)  Table D-2  SPLP Results 

-Antimony 
-Arsenic 
-Barium 
-Beryllium 
-Boron 
-Cadmium 
-Chromium (Total) 
-Copper 
-Lead 
-Lithium 
-Mercury 
-Nickel 
-Selenium 
-Thallium 

 
3)  NJDEP Hazsite Deliverable        available on attached CD-ROM 
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APPENDIX E   
DILUTION ATTENUATION FACTOR (DAF) CALCULATION 

SENSITIVITY ANALYSIS 
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APPENDIX F   
NJDEP SPLP-IGWSRS DRAFT PROCEDURE 
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APPENDIX G   
SPLP CHEMICAL PLOTS 
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TABLE G-1

FUSRAP MAYWOOD SUPERFUND SITE

SPLP Results for Antimony
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Federal TGC = DAF * Federal MCL = 20 * 6 = 120 ug/L

State TGC = DAF * NJDEP GWQC = 20 * 2 = 40 ug/L



TABLE G-2

FUSRAP MAYWOOD SUPERFUND SITE

SPLP Results for Arsenic
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TABLE G-3

FUSRAP MAYWOOD SUPERFUND SITE

SPLP Results for Barium

y = 0.1699x + 34.539
R2 = 0.0699

0

50

100

150

200

250

0 50 100 150 200 250 300

Barium Soil Concentration

A
ve

ra
ge

 L
ea

ch
at

e 
C

on
ce

nt
ra

tio
n 

(u
g/

L)

State/Federal TGC = DAF * Federal MCL/NJGWQC = 20 * 2000 = 40,000 ug/L 
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TABLE G-4

FUSRAP MAYWOOD SUPERFUND SITE

SPLP Results for Beryllium
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TABLE G-5

FUSRAP MAYWOOD SUPERFUND SITE

SPLP Results for Boron 
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TABLE G-6

FUSRAP MAYWOOD SUPERFUND SITE

SPLP Results for Cadmium
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TABLE G-7

FUSRAP MAYWOOD SUPERFUND SITE

SPLP Results for Chromium
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TABLE G-8

FUSRAP MAYWOOD SUPERFUND SITE

SPLP Results for Copper

y = 0.185x + 11.483
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TABLE G-9

FUSRAP MAYWOOD SUPERFUND SITE

SPLP Results for Lead
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State TGC = DAF * NJDEP GWQC = 20 * 5 = 100 ppb 

Federal TGC = DAF * Federal MCL = 20 * 15 = 300 ppb



TABLE G-10

FUSRAP MAYWOOD SUPERFUND SITE

SPLP Results for Lithium
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SPLP Results for Mercury
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TABLE G-12

FUSRAP MAYWOOD SUPERFUND SITE

SPLP Results for Nickel
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SPLP Results for Selenium
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FUSRAP MAYWOOD SUPERFUND SITE

SPLP Results for Thallium
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