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ABSTRACT 

This report summarizes the procedures and results of the 
radiological and limited chemical characterization of the property 
occupied by Sears, Roebuck and Co. in Maywood, New Jersey. The 
characterization was performed by Bechtel National, Inc. (BNI) for 
the Department of Energy (DOE). The radiological characterization 
was performed to identify the extent of contamination exceeding DOE 
radiological guidelines. The limited chemical characterization was 
performed to assist in planning personnel protection requirements 
during remedial action. Ultimately, the data generated during the 
radiological and chemical characterizations will be used in defining 
the complete scope of remedial action. 

The radiological characterization confirmed that thorium-232 is the 
primary radioactive cohtaminant. Elevated levels of radium-226 and 
uranium-238 were also identified. Analysis of surface soil samples 
showed maximum concentrations of thorium-232, radium-226, and 
uranium-238 to be 70, 10, and less than 77 pCi/g, respectively. 

The results of the subsurface soil sample analyses showed the 
maximum concentrations of thorium-232, radium-226, and uranium-238 
to be 180, 37, and less than 232 pCi/g, respectively. These 
concentrations were measured under the Sears warehouse. 

In sediment samples, the maximum concentration of thorium-232 was 
93 pCi/g, and 9 pCi/g for radium-226. The maximum uranium-238 
concentration was less than 57 pCi/g. However, guidelines for 
radionuclides in sediment have not yet been established: these 
guidelines are developed on a site-specific basis. 

Gross alpha counting was used to determine the radioactivity of 
water samples. This method measures radioactivity without 
identifying specific radionuclides. The maximum concentration 
exhibited in these samples was 18.4 pCi/l. 
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Radon/thoron concentrations in air were measured in the Sears 
warehouse: two measuring techniques were used. Concentrations 
measured using the Lucas cell method were 0.2 and 2.2 pCi/l. 
Measurements taken with the continuous-monitoring Pylon detector 
showed concentrations at the interior borehole locations ranging 
from 0 to 0.9 pCi/l before drilling, 5 to 30 pCi/l immediately after 
drilling, and 50 to 300 pCi/l 72 h after drilling. The average 
exposure rate was 13 uR/h (including background). 

Results of the limited chemical characterization indicate chemical 
contamination at the Sears property, and that it is commingled with 
the radioactive contamination. The BNI chemical analyses were 
performed on cornposited samples because the purpose of the 
investigation was to detect the presence of chemical contamination 
rather than to provide a detailed account of contaminants and 
concentrations. 

Results of volatile organics analyses indicated the presence of 
chemical contamination; however, because the laboratory exceeded the 
allowable holding times for these analyses, only a general 
evaluation of the data was possible. Analyses for base neutral/acid 
extractables showed contamination at certain locations, where 
radioactive contamination also exists. Analyses of priority 
pollutant metals indicated a number of constituents with 
concentrations above published background levels and that are listed 
as hazardous by the New Jersey Department of Environmental 
Protection. 

Results of the analyses for pesticides and polychlorinated biphenyls 
(PCBs) showed no detectable levels of these constituents; analyses 
for Environmental Protection Agency-specified hazardous waste 
characteristics (40 CFR 261) indicated trace levels of some of these 
contaminants. 

iii 
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-! 1.0 INTRODUCTION AND SUMMARY 

1 1.1 INTRODUCTION 

The 1984 Energy and Water Appropriations Act directed the Department 
I 
L- 

of Energy (DOE) to conduct a decontamination research and 
development project at four sites, including the site of the former 

I Maywood Chemical Works [now owned by the Stepan company (SC)1 and 
L its vicinity properties. The act was reauthorized in 1985. DOE now 
! owns 11.7 acres of land east of the SC property and has constructed 
I-. the Maywood Interim Storage Site (MISS) on that land. The Sears, 

I 
Roebuck and co. leases property (hereinafter referred to as the 

i- Sears property) adjacent to the SC property that is included as one 
of the Maywood vicinity properties. The work is being administered 

I by the Formerly Utilized Sites Remedial Action Program (FUSRAP), one i 
of two remedial action programs under the direction of the DOE 

L 
Division of Facility and Site Decommissioning Projects. 

i- 
The United States Government initiated FUSRAP in 1974 to identify, 
clean up, or otherwise control sites where low activity radioactive 

i 
contamination (exceeding current guidelines) remains from the early 
years of the nation’s atomic energy program or from commercial 
operations that resulted in conditions Congress has mandated DOE to 

I remedy (Ref. 1). 

1 FUSRAP is currently being managed by the DOE Oak Ridge Operations 
-_ Office. As the Project Management Contractor for FUSRAP, Bechtel 

I 
National, Inc. (BNI) is the DOE representative for planning, 

I managing, and implementing FUSRAP. 

1.2 PURPOSE AND OBJECTIVES 

L 
I i- 

A radiological characterization of the Sears property has been 
conducted to determine the horizontal and vertical limits of 
contamination and ranges of radionuclide concentrations, and to 
estimate the volume of contamination at the property. The 
information obtained from this characterization work will be used in 

i. 

1 
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planning any required remedial action. A limited chemical 
characterization was also performed; the objective was to provide 
the information necessary to develop appropriate employee health 
protection measures to be implemented during any remedial action at 

t 
the Sears property. 

1.3 SUMMARY 

i 
This report summarizes the procedures and results of the 

i- 
radiological and limited chemical characterization of Sears 
conducted from May through August 1986. 

i 1.3.1 Radiological Summary 

I L- The radiological characterization confirmed that thorium-232 is the 
primary radioactive contaminant. Elevated levels of radium-226 and 

I uranium-238 were also identified. The surface soil sample results 
i showed maximum concentrations of thorium-232, radium-226, and 

i- 
uranium-238 to be 70, 10, and less than 77 pCi/g, respectively. 
Maximum concentrations in sediment samples for thorium-232, 

I.- 

! I - 

I 
L 

I - 

radium-226, and uranium-238 were 93, 9, and less than 57 pCi/g, 
respectively. However, no DOE guidelines for radionuclides in 
sediment have been developed yet for the Sears property. 

The results of the subsurface soil sample analysis showed the 
maximum concentrations of thorium-232, radium-226, and uranium-238 
to be 180, 37, and less than 232 pCi/g, respectively. These 
concentrations were measured under the Sears warehouse. 

i- 

I 
i.. 

Gross alpha counting was used to determine the amount of 
radioactivity in the water samples. This method measures 
radioactivity without identifying specific radionuclides. The 
maximum concentration exhibited in these samples was 18.4 pCi/l. 

Radon/thoron concentrations in air were measured in the Sears 
warehouse; two measuring techniques were used. Concentrations 
measured using the Lucas cell method were 0.2 and 2.2 pCi/l. 

2 
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Measurements taken with the continuous-monitoring Pylon detector 
showed concentrations at the interior borehole locations ranging 

I 
i- 

f 

from 0 to 0.9 pCi/l before drilling, 5 to 30 pCi/l immediately after 
drilling, and 50 to 300 pCi/l 72 h after drilling. The average 
exposure rate was 13 uR/h (including background). 

1.3.2 Chemical Summary 

I c. 

L 

i 

t 

I c. 

I .- 

Results of the limited chemical characterization indicate chemical 
contamination at the Sears property, and that it is commingled with 
the radioactive contamination. Results of volatile organics S 
analysis (VOA) indicate the presence of chemical contamination: 
however, because the laboratory exceeded the allowable holding times 
for these analyses, only a general evaluation of the data is 
possible. Analyses for base neutral/acid extractables (BNAE) showed 
contamination at certain locations. The results of the priority 
pollutant metals analyses indicated a number of constituents with 
concentrations above background levels and that are listed as 
hazardous by the New Jersey Department of Environmental Protection 
(NJDEP). 

i Results of the analyses for pesticides and PCBs showed no detectable 
levels of these constituents; analyses for Resource conservation and 

1 Recovery Act (RCRA) hazardous waste characteristics indicated trace - 
levels of some contaminants. 

L- The Environmental Protection Agency (EPA) conducted chemical 

characterization in parallel with the DOE characterization effort. 

! i. 

3 



2.0 SITE DESCRIPTION AND HISTORY 

I 2.1 LOCATION AND DESCRIPTION 
;- 

i .-- 

i _- 

The Sears property lies in a highly developed area in the Borough of 
Maywood and the Township of Rochelle Park, in the county of Bergen, 
New Jersey. The population of the area averages approximately 

2 10,000 people per mi . It is located approximately 12 mi 
north-northwest of downtown Manhattan (New York City) and 13 mi 
northeast of Newark, New Jersey (Figure 2-l). The Sears property is 
bounded by New Jersey Route 17 on the west; on the south by Gulf and 
Sunoco Service Stations as well as the Federal Express and Hunter 
Douglas properties; on the east by the DeSaussure property and 
Maywood Avenue; and on the north by the MISS and the Stepan 
company. Figure 2-2 shows the locations of these properties. 

i 
1 

Sears, Roebuck and Co. presently holds a long-term lease on the 
Jl-acre, fenced lot used for commercial purposes. 

2.2 HISTORY OF SITE AND VICINITY 

I 
I-. From 1916 through 1956, the Maywood Chemical Works processed 

monazite sand (thorium ore) for use in the manufacture of industrial 
I 
i products such as mantles for gas lanterns. During this time, slurry - 

i L-. 

!-- 

i c- 

containing process wastes from the thorium operations was pumped to 
diked areas west of the plant. The area west of the plant was 
generally swampy and, at that time, contained the origin of Lodi 
Brook. In 1932, New Jersey Route 17 was built through this disposal 
area. Some of these process wastes were removed from the Maywood 
Chemical Works for use as mulch and fill on nearby properties, 
thereby contaminating them with radioactive thorium (Ref. 2). 

In 1954, the Atomic Energy Commission (AEC) issued License R-103 to 
the Maywood Chemical Works allowing it to continue to ship, receive, 
possess, and process radioactive materials under the authority of 
the Atomic Energy Act of 1954. The Maywood Chemical Works stopped 

I L 

4 



! 
i L_ 

I i. 

I 

1: 

I ied 

I i. 

i 

i - 

‘.- 

LONG ISLAND 

FIGURE 2-l LOCATION OF MAYWOOD, NEW JERSEY 

5 



i. 
045048 

i 1. 
‘.- 

i- I L- 

i,.....::. 
,. ,..., 
. ..., 

.?.‘_........ 
.~:::::. 
_~_~.~.~.~.~. 
I? :::....:_ 
.~_~.~.~_~_~_ 
_~_~.~.~_~_~_ 
_~_~.~.~_~_~. 
_~_..~_~.~.~. 

6 



i _^ 0456b8 

I !- 

t 

I- 
i i 

I- 
I L 

i 
L- 

i 
i 

i.. 

i 

! 
\ - 

I i- 

I t .- 

processing thorium in 1956 after approximately 40 years of 
production. The Maywood Chemical Works was sold to the Stepan 
company (SC) in 1959 (Ref. 2). 

In 1961, the SC was issued an AEC radioactive materials license 
(STC-130). Based on AEC inspections and information regarding the 
property on the west side of New Jersey State Route 17 (the Ballod 
property), the SC agreed to take certain remedial actions. The 
cleanup began in 1963; in 1966, 8360 yd3 of waste was removed from 
the area west of Route 17 and buried on SC property at Burial Site 
No. 1, which is now overlain by grass. In 1967, 2050 yd3 of waste 
were removed from the same general area and buried on SC property at 
Burial Site No. 2, which is now a parking lot. In 1968, the SC 
transferred an additional 8600 yd3 of waste from the south end of 
the Ballod property and buried it on SC property at Burial 
Site No. 3, an area where a warehouse was later built (Ref. 2). 

At the request of the SC, a radiological survey of the south end of 
the Ballod property was conducted by the AEC in 1968. Based on the 
findings of that survey, clearance was granted for release of the 
property for unrestricted use. At the time of the survey, the AEC 
was not aware of contaminated waste materials still present in the 
northeast corner of the property (across Route 17). In 1968, this 
portion of the SC property was sold to a private citizen who later 
sold it to Ballod Associates (Ref. 2). 

In 1980, the U.S. Nuclear Regulatory Commission (NRC) was notified 
of elevated radiation levels on the Ballod Associates’ property 
(Ref. 3). This information prompted the NRC to conduct a survey in 
late 1980 and then direct that a comprehensive survey be conducted 
to assess the radiological condition of the property. The survey 
was performed in February 1981 by Oak Ridge Associated Universities 
(ORAU) with the assistance of a representative from the Region I 
office of the NRC (Ref. 4). In addition, an aerial radiological 
survey of the SC site, the Ballod Associates’ property, and the 
surrounding area was conducted by EG&G Energy Measurements Group for 

7 
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the NRC in January 1981 (Ref. 5). EG&G reported elevated levels of 
radiation on the Sears property. The NUS Corporation also conducted 
a radiological survey of the Sears and adjacent properties in 1983 
(Ref. 6). 

2.3 PREVIOUS RADIOLOGICAL SURVEYS 

TWO radiological surveys of the Sears property have been conducted. 

January 1981 - The NRC directed that an aerial survey be conducted 
using the SC plant as its center. The survey was conducted by EG&G 
and covered a 4-mi 2 area. Anomalous concentrations of thorium-232 
were identified in areas to the north and south of the SC, which 
included the Sears property (Ref. 5). 

November 1983 - The NUS Corporation conducted a survey for the EPA 
in July and August of 1983 and concluded that there are several 
contaminated areas on the Sears property: at the north end of the 
property behind the warehouse and on either side of the access road 
(Ref. 6). 

L 

1. 

i 

*- 

2.4 PRESENT SITE CONDITIONS 

The Sears warehouse covers approximately 480,000 ft2 and occupies 
approximately one-third of the site. A railroad spur runs through 
the MISS and ends at the northeast corner of the Sears warehouse. 
Concrete parking and storage areas are around the building, and 
grassy areas cover the rest of the property (Figure 2-3). A swampy 
area lies east of the Sears warehouse. 

2.5 REMEDIAL ACTION GUIDELINES 

Previous radiological characterizations indicated the presence of 
radioactive contamination on this property; principally thorium-232, 
with lesser amounts of radium-226 and uranium-238. Table 2-l 
summarizes the DOE guidelines for residual contamination. The 
thorium-232 and radium-226 limits listed in Table 2-l will be 

8 



,i_ 

,I i L i I- i i 1 I- i L !- L I i L I ..^ 

i ‘.- 

I_ -. 

I 
I 

- . 
1:;:;:;:: 

al t - \ 
::::::::: 
::::, 

;; 
:>j::::: 

9 



845948 

I 
i 
I- 

, .- 

, 

L 

! 
i- 

I i 

I L. 

TABLE 2-l 
SUMMARY OF RESIDUAL CDNTAMINATIaJ GUIDELINES AT THE SEARS PROPERTY 

BASIC DOSE LIMITS 

The basic limit for the annual radiation dose received by an Individual member of the general public Is 
100 mredyr. 

SOIL (LAND) GUIDELINES (MAXIMUM LIMITS FOR UNRESTRICTED USE) 

Radlonucllde 

Rad 1 urn-226 
Radl urn-228 
Thorlun-230 
Thorium-232 

Soil Concentration fpCi/g) above backgrounda*bac 

5 pCl/g, averaged over the first 15 cm of sol1 below 
the surface; I5 pCi/g when averaged over any l5-cm- 
thick soil layer below the surface layer. 

Other radionucl Ides Soil guldellnes VIII be calculated on a site-specific 
basls using the DOE manual developed for this use. 

STRUCTURE GUIDELINES (MAXIMUM LIMITS FOR UNRESTRICTED USE) 

Airborne Radon Decay Products 

Genarlc guldellnes for concentrations of airborne radon decay products shall apply to existing occupied 
or habitable structures on private property that are intended for unrestrlctad use; structures that 
will be demolished or burled are excluded. The applicable generic guIdeline (40 CFR 192) Is: In any 

occupied or habitable bul Idlng. the objectlve of remedial action shall be, and reasonable effort shall 

be made to achieve, an annual average for equivalent) radon decay product concentration (Including 
background) not to exceed 0.02 WL.d In any case, the radon decay product concentration (Including 

background) shall not exceed 0.03 WL. Remedlel a&Ions are not required In order to comply wlth this 
guldellna when there Is reasonable assurance that residual radioactive materials are not the cause. 

External Gmma Radl atlon 

The average level of ganna radiation lnslde a bulldlng or habitable structure on a slte to be released 
for unrestricted use shall not exceed the background level by more than 20 uR/h. 

Indoor/Outdoor Structure Surfae Contanlnation 
Allowable Surface Residual Contaninatione 

(dpm/lOO cm21 

Radlonucl ldef 

Transuranlcs, Ra-226, Ra-228, Th-230, Th-228 
Pa-231, AC-227, l-125, I-129 

too 300 20 

Th-Natural, Th-232, Sr-90, Ra-223, Ra-224 
U-232, l-126, I-131. I-133 

1,000 3,000 200 

0279t:DRAFT 10 
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fcont lnued) 

Indoor/Outdoor Structure Surface Contanlnatlon fcontlnued) 
Allowable Surface Rasldual Contaninatlone 

fdpm/lOO cm2) 

RadlonucIldef 

U-Natural, U-235, U-238, and assocl ated decay 
products 

AVeragegsh Maxfmunhrl 

5.000 d 15.000 CL 

RenoVab!eh.J 

1,000 & 

Beta-genma emltters fradlonuclldes with decay 
modes other than alpha emlrslon or spontaneous 
fission) except Sr-90 and others noted above 

5,ooop -,y 15,00ofl-d l,OOOfl-3 

‘These guldellnes take into account Ingrowth of radium-226 frcm thorium-230 and of radlun-228 frcm 
thorlum-232. and assune secular equl Ilbrlum. If either thorium-230 and radium-226 or thorium-232 
and radium-228 are both present , not in secular equlllbrlun, the guidelines apply to the hlgher 
concentration. If other mixtures of radlonuclldes occur, the concentrations of Individual 
radionuclides shall be reduced so that the dose for the mlxtures will not exceed the basic dose 
I lmlt. 

bThese guidellnes represent unrestricted-use residual concentrations above background averaged across 
any I5-cm-thick layer to any depth and over any contiguous 100-m2 surface area. 

cLocalized concentrations In excess of these limits are allowable provided that the average over a 
100-m2 area 1s not exceeded. 

dA working level (WL) Is any ccmblnation of short-lived radon decay products In I liter of air that 
ulll result ln the ultimate emission of 1.3 x IO5 MeV of potential alpha energy. 

eAs used In thls table, dpm (disintegrations per mlnute) means the rate of emlsslon by radioactive 
material as determlned by correcting the counts per minute observed by an appropriate detector for 

background, efflclency, and geonetrlc factors associated wlth the Instrumentation. 

fWhere surface contanlnation by both alpha- and beta-ganma-emitting radlonuclides exists, the limits 
establlshed for alpha- and beta-g~a-emil-tlng radlonuclides should apply Independently. 

gt4aasurements of average contanlnatlon should not ba averaged over more than I m2. For obJects of 
less surface area, the average shall ba derived for each such object. 

hThe average and maximum radiation levels associated wlth surface contanlnatlon resulting fro% 
beta-gmma emltters should not exceed 0.2 mrad/h and 1.0 mrad/h, respectively, at I cm. 

ITha maximus contanlnatlon level applies to an area of not more than 100 cm2. 

J~ha anount of removable radIoactIve material per 100 on2 of surface area should be determlned by 
wiplng that aea with dry filter or soft absorbent paper, applying moderate pressure, and measuring the 
enount of radloectlva material on the wipe wlth an appropriate Instrument of known efficiency. When 
removable contanlnatlon on obJacts of surface area less than 100 on2 is determined, the actlvlty per 
unit aea should be based on the actual area and the entire surface should be wiped. The numbers In 
this column are maxlmum anounts. 

0279t:DRAFT 11 
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used to determine the extent of remedial action required at the 
Sears property. DOE implemented these guidelines on the basis of 
their compatibility with EPA criteria. 

Although the concentrations for uranium-238 have higher values than 
thorium-232 concentrations (see Section 5.01, thorium-232 iS 
considered the primary contaminant. As shown in Table 2-1, the 
guidelines for thorium-232 are 5 pCi/g for surface soil and 15 pCi/g 
for subsurface soil. Although no specific guidelines have been 
determined for uranium-238, using a typical (as opposed to a 
site-specific) value to calculate the guideline would result in a 
guideline of approximately 75 pCi/g. Because the measured 
concentrations of thorium-232 exceed its guidelines by a greater 
percentage than uranium-238, thorium-232 is considered the primary 
contaminant. 

Chemical contamination will also be subject to remedial action. To 
the extent that it is commingled with radioactive contamination, no 
additional guidelines are required because all commingled waste will 
be removed. Guidelines to determine the extent of remedial action 
required for chemical contamination that is not commingled with 
radioactive contamination are the responsibility of the EPA and will 
be subject to review by the State of New Jersey. 

12 
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3.0 HEALTH AND SAFETY PLAN 

EN1 is responsible for the health protection of personnel assigned 
to work at the site. As such, all subcontractors and their 
personnel were required to comply with the provisions of the 
applicable project instructions cited in this section or as directed 
by the on-site BNI representative. 

3.1 SUBCONTRACTOR TRAINING 

Before the start of work, all subcontractor personnel attended an 
orientation session presented by the BNI representative to explain 
the nature of the material to be encountered in the work and the 
required personnel monitoring and safety measures. 

3.2 SAFETY REQUIREMENTS 

Subcontractor personnel compl ied w ith the following BNI requirements. 

0 Bioassay - Subcontractor personnel submitted bioassay 
samples before or at the beginning of on-site activity, 
upon completion of the activity, and periodically during 
site activities as requested by BNI. 

0 Protective Clothing/Equipment - Subcontractor personnel 
wore the protective clothing/equipment specified in the 
subcontract or as directed by the BNI representative. 

0 Dosimetry - Subcontractor personnel were required to wear, 
and return daily, the dosimeters and monitors issued by 
BNI. 

0 Controlled Area Access/Egress - Subcontractor personnel and 
equipment entering areas wherein access and egress are 
controlled for radiation and/or chemical safety purposes 
were surveyed by the BNI representative for contamination 
before leaving those areas. 

0 Medical Surveillance - Upon written direction from BNI, 
subcontractor personnel, who worked in areas where 
hazardous chemicals may exist, were given a baseline and 
periodic health assessment defined in BNI’s Medical 
Surveillance Program. 
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Radiation and/or chemical safety surveillance of all activities 
related to the scope of work was under the direct supervision of 
personnel representing BNI. 

The health physics requirements for all activities involving 
radiation or radioactive material are defined in Project Instruction 
No. 20.01, the Project Radiation Protection Manual, and implementing 
procedures. 

The industrial hygiene requirements for activities involving 
chemicals or chemically contaminated materials are defined in 
Project Instruction No. 26.00, the Environmental Hygiene Manual, and 
implementing procedures. 

Copies of these project instructions were located on-site for 
subcontractors use. 

Environmental hygiene monitoring was conducted continuously during 
drilling operations with an ENMET CGS-100 and Draeger pump Using 

gas-specific detector tubes. The monitoring was conducted to 
develop appropriate employee health protection measures to be 
implemented during any remedial action at the Sears property. 

There were no reported injuries or lost-time accidents during the 
characterization activities. 
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4.0 SURVEY PROCEDURES 

A land survey of the Sears property was carried out in April 1986. 
The locations of rubble, surface obstructions, buried utility lines, 
culverts, drainage ditches, and other features were noted and mapped. 

A civil surveyor established a 50-ft grid over the entire Sears 
property by staking the intersections of a series of perpendicular 
lines. The grid was a continuation of the one established at the 
MISS. This grid is shown in Figure 4-1. Establishing the grid 
alloyed BNI to collect data in a systematic manner. This grid is 
tied to the New Jersey state grid system so that it can be 
reestablished during any remedial action. All data given in this 
report correspond to the coordinates of the grid. 

4.1 FIELD CHARACTERIZATION 

4.1.1 Measurements Taken and Methods Used 

Surface characterization was conducted using a shielded gamma 
scintillation detector. Near-surface gamma radiation measurements 
were taken 12 in. from the ground at the intersections of 
perpendicular grid lines spaced at least 10 ft apart. Using the 
shielded detector ensured that any radiation detected by the probe 
was originating from the ground directly beneath the unit. By 
shielding against lateral gamma flux, or shine, from nearby areas of 
contamination, the shielded detector minimized potential sources of 
error in the measurements. Furthermore, this detector was 
calibrated at the Technical Measurements Center (TMC) in Grand 
Junction, Colorado, to provide a correlation of counts per minute 
(cpm) to picocuries per gram (pCi/g). This calibration showed that 
11,000 cpm corresponds to the DOE surface soil guideline of 5 pCi/g 
for thorium-232. This correlation has been corroborated in other 
characterization work (Ref. 7). 

Additional gamma radiation measurements were taken at the swampy 
area east of the Sears warehouse. 
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The subsurface investigation was conducted using downhole gamma 

logging. This technique is significantly more cost effective than 
soil sampling because it can be completed more quickly, and 
eliminates the need for laboratory analysis. A 2-in. by 2-in. 
sodium iodide gamma scintillation detector was used to perform the 
downhole logging. This instrument was also calibrated at TMC where 
it was determined that a count rate of approximately 40,000 cpm is 
approximately equal to the 15-pCi/g DOE subsurface guideline for 
thorium-232. This relationship has also been confirmed in previous 
characterization work (Ref. 7). 

During the course of the subsurface investigation, 100 boreholes 
were drilled and gamma logged to determine the depth and 
concentrations of radioactive contamination. The borehole logs were 
reviewed to identify trends, regardless of whether concentrations 
exceeded the guidelines. Borehole locations (interior and exterior) 
are shown in Figure 4-l. 

4.1.2 Sample Collection and Analysis 

To better define the areas of contamination, locations where surface 
readings exceeded 11,000 cpm (or 5 pCi/g) were plotted on a 
drawing. Surface soil samples were collected from areas where gamma 

readings were at or near 11,000 cpm and required additional 
analyses, from areas with standing water, and at locations where the 
EPA had taken split-spoon samples for chemical analysis. Surf ace 
soil samples were taken at the 12 on-site locations shown in 
Figure 4-2 and analyzed for thorium-232, radium-226, and 
uranium-238. Each sample was dried, pulverized, and counted for 10 
min using an intrinsic germanium detector housed in a lead counting 
cave lined with cadmium and copper. The pulse height distribution 
was sorted using a computer-based, multichannel analyzer. 
Radionuclide concentrations were determined by comparing the gamma 

spectrum of each sample with the spectrum of a certified counting 
standard for that radionuclide. 
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Because of the overgrown vegetation in the drainage ditches and a 
large swampy (standing water) area due east of the Sears warehouse, 
characterization of these areas consisted of sediment sampling and 
gamma measurements through the water. Sediment samples were taken 
from 17 locations and water samples were taken from two locations 
(Figure 4-2). Each sediment sample was placed in a 0.5-liter 
plastic container, capped, and labeled. The sediment samples were 
analyzed for uranium-238, radium-226, and thorium-232 using the 
counting procedure described for surface soil samples. 

Gross alpha counting was used to determine the amount of 
radioactivity in the water samples. Samples used for gross alpha 
counting typically contain 1 liter of water that has been filtered 
through a g-cm filter paper. The sample is then acidified with 
nitric acid, heated, and weighed to determine the residue load. The 
gross alpha activity is then counted in an alpha counting instrument 
for 50 min. If the result exceeds 30 pCi/l, the sample is processed 
further to determine the uranium, radium, and thorium activity. 

Using the split-spoon sampling method, subsurface soil samples were 
collected at six locations to compare laboratory soil sample results 
to downhole gamma radiation measurements. Figure 4-3 shows the 
subsurface sampling locations (one of these sampling locations is 
inside the warehouse). Because drilling could not be carried out in 
the swampy area, radiological boreholes were drilled around the 
perimeter of the standing water to obtain data. 

4.2 BUILDING CHARACTERIZATION 

4.2.1 Measurements Taken and Methods Used 

Interior radon/thoron measurements were taken using two different 
methods. First, radon/thoron measurements were taken in the 
building before drilling using the Lucas cell technique. With this 
method, samples were obtained by pumping air into a Lucas cell at a 
rate of approximately 2 l/min. The samples were transferred 
directly into scintillation cells with an interior coating of zinc 
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sulfide and end windows for detecting the scintillations. Analysis 
of the sample was simplified by allowing the radon decay products to 
reach equilibrium with their parent radioisotopes. The end window 
of the scintillation cell was placed in contact with a 
photomultiplier tube, and the scintillations were counted using 
standard nuclear counting instrumentation. 

Radon/thoron measurements were also obtained using a continuous 
monitoring radon (Pylon) detector. With this method, radon 
measurements are taken before, immediately after, and 72 hours after 
drilling. The predrilling measurement establishes a base level, the 
measzrement immediately after drilling is used to determine the 
occupational exposure level, and the post-drilling measurement (Or 

transient equilibrium measurement) indicates the amount of 
radon/thoron that was released by the drilling. Measurements were 
taken at the interior locations shown in Figure 4-l. 

Sears presently employs approximately 225 office and dock workers 
who spend the majority of their 40-h work week inside the building. 
Because it was suspected that contamination exists beneath the 
building, nine exposure measurements were taken. The measurement 
were taken with a pressurized ionization chamber (PIG) 1 m above the 
floor. The measurements were taken at locations determined to be 
representative of the entire building interior. 

4.2.2 Sample Collection and Analysis 

Nine boreholes were drilled inside the Sears warehouse and gamma 
logged; Figure 4-l shows the locations. Seven subsurface soil 
samples were taken from one location under the Sears warehouse, and 
analyzed for the same radionuclides as the surface soil samples. 
This is the same location from which the interior chemical sample 
identified in Figures 4-l and 4-2 was taken. 
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4.3 CHEMICAL CHARACTERIZATION 

Limited chemical characterization of the Sears property was 
performed to determine whether hazardous waste is commingled with 
the radioactive waste, and to provide the information needed to 
design an employee health protection program appropriate to the 
nature of the materials to be encountered during any future remedial 
action activities. To identify hazardous chemicals on-site, soil 
samples were collected from 10 boreholes at the same locations as 
the subsurface soil samples taken for radiological analyses. 
Samples were acquired by continuous split-spoon methodology, i.e., 
driving a split-spoon sampler in advance of the auger. The spoon 
had a 1.4-in. inside diameter and was 2 ft long. Before each sample 
was taken, spoons were decontaminated pursuant to EPA methods using 
methylene chloride, acetone, and steam washing. Because the purpose 
of this investigation was to perform a limited chemical 
characterization, samples were cornposited to a maximum drill hole 
depth of 16 ft. Volatile organic samples were placed on ice in the 
field to minimize volatilization of the samples during cornpositing. 
Ten samples were taken for chemical analyses and include three 
samples taken just outside the Sears property to provide a more 
complete profile of the area. Sampling locations are shown in 
Figure 4-3. 

Samples were analyzed for volatile organics, acid extractables, 
base/neutral extractables, priority pollutant metals, pesticides, 
PCBs , mercury, and EPA-specified hazardous waste characteristics 
[i.e., extraction procedure (EP) toxicity, corrosivity, reactivity, 
and ignitability). These parameters were selected to meet the 
requirements in RCRA (40 CFR 261, Appendix VIII). This limited 
chemical characterization was planned and implemented in accordance 
with the methods described by the EPA in “Test Methods for 
Evaluating Solid Waste” (SW-846, 2nd ed., 1982). The sampling plan 
was coordinated with the EPA Region II. 

Quality assurance and quality control procedures were used during 
soil sampling and analysis to verify the precision and accuracy of 
the analytical results from the chemical characterization. 
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Method/reagent blank samples were analyzed to identify interferences 
associated with chemical reagents and analytical methods at the 
laboratory. Potential sources of laboratory interferences include 
contaminants in solvents, reagents, glassware, and other sample 
processing hardware that could lead to discrete artifacts (false 
positive results) and/or elevated chemical results. 

For water samples, a method/reagent blank is a volume of deionized, 
distilled laboratory water; for soil or sediment samples, it 
consists of a purified solid matrix (kaolin) that is carried through 
the entire analytical process. Acceptable limits for common 
laboratory solvents are established by the laboratory. A 
method/reagent blank analysis for VOA must not contain more than 
five times the detection limit for common laboratory solvents (i.e., 
methylene chloride, acetone, and toluene). 

For semi-volatile analysis, the method/reagent blank must not 
contain more than five times the detection limit for any phthalate. 

Duplicate sample analyses are performed to demonstrate the 
reproducibility of the analytical method and to determine the degree 
of analytical precision obtained. Spiked sample analyses are 
performed to verify that acceptable recovery was attained and to 
identify possible matrix interferences in the sample. 
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L 5.0 SURVEY RESULTS 

5.1 FIELD RADIOLOGICAL CHARACTERIZATION 
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Gamma levels measured on the property ranged from background 
(5,000 cpm) to 244,000 cpm. These levels indicate a 940,000-ft2 
area of surface contamination (Figure 5-l). The near-surface gamma 
measurements were used to select bias soil sample locations to 
better define the area of contamination. 

The biased surface soil samples were collected from areas where 
gamma readings were marginal and required additional analyses. 
Surface soil samples were taken at 12 on-site locations (shown in 
Figure 4-2) and analyzed for thorium-232, radium-226, and 
uranium-238. Analytical results are presented in Table 5-l. use of 
the “less than” ( < ) notation indicates that the radionuclide was 
not present in measurable concentrations. The value following the 
less than notation is the minimum detectable amount (MDA). The MDA 
is based on various factors including the volume, size, and weight 
of the sample; the type of detector used: the counting time, and the 
background count rate. In addition, since radioactive decay is a 
random process, a correlation between the rate of disintegration and 
a given radionuclide concentration cannot be precisely established. 
For this reason, the exact concentration of the radionuclide cannot 
be determined. As such, each value that is equal to or greater than 
the MDA has an associated uncertainty term (+), which represents the 
maximum amount by which the actual value can be expected to differ 
from the value given in the table. (The discussion of the “less 
than” and “uncertainty term” also applies to Tables 5-2 and 5-5.) 

Analysis of the samples indicated concentrations of thorium-232 and 
radium-226 in excess of DOE guidelines, with maximum concentrations 
of 70 and 10 pCi/g, respectively. The maximum uranium-238 
concentration was less than 77 pCi/g. 

Seventeen sediment samples were taken from areas with standing water 
(Figure 4-2). The samples were analyzed for the same parameters as 
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the surface and subsurface samples. The analysis results showed the 
maximum concentration of thorium-232 to be 93 pCi/g and 9 pCi/g for 
radium-226. The maximum uranium-238 concentration was less than 
57 pCi/g. Results of this analysis are given in Table 5-2. Since 
there are no DOE guidelines for sediment, the guidelines for soil 
may be used for comparison. 

Gross alpha counting was used to determine the level of 
radioactivity in the water samples (Figure 4-2). This method 
measures the amount of radioactivity without identifying specific 
radionuclides. Table 5-3 gives the results of this analysis. The 
most restrictive concentration measured in these samples was 
18.4 pCi/l. For the radionuclides of concern (thorium-232, 
radium-226, and uranium-2381, the most restrictive DOE guideline is 
50 pCi/l for thorium-232. 

Using the split-spoon sampling method, subsurface soil samples were 
collected at six locations (Figure 4-3) to compare laboratory soil 
sample results to downhole gamma radiation measurements. Gamma 
logging data are presented in Table 5-4. Table 5-5 presents the 
results of the laboratory analysis of the subsurface soil samples. 
The comparison of the data from these tables provided another check 
on the validity of the correlation between 40,000 cpm and the 
15-pCi/g DOE guideline for subsurface soil. 

The vertical and horizontal limits of contamination are being 
evaluated to determine the volume of contaminated material that will 
require remedial action. To develop this estimate, BNI will 
consider the location of the contamination, construction techniques, 
and safety procedures in its evaluation. 

The drilling data reflect the site geologic history and subsequent 
changes made by man. Drill data throughout the site show either a 
sequence of 2 to 5 ft of fill over indigenous soil and sandstone, or 
fill over 1 to 3 ft of black silt and sandstone. 

:- 
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The Sears property is underlain by the sandstone of the deltaic 
Brunswick Formation. Before site development, this bedrock was 
covered with two types of topsoil. The slightly elevated areas were 
covered with 3 to 6 ft of brown residual soil, while approximately 
60 percent of the site was covered with 1 to 6 ft of black, silty, 
organic soil characteristic of a wetlands environment. When the 
area was prepared for construction, most of this organic silt was 
drained and covered with fill to bring the warehouse and parking lot 
areas to a flat grade. 

Aerial photographs and historical tax maps show that two creeks, 
which formerly drained the site, converged just south of where Route 
17 is now located. The creek on the western portion of the property 
drained wetlands present in the northwestern area of the site before 
construction. During construction, these wetlands were covered with 
fill, and the surface water from the far western area now flows 
southward in a man-made channel along the site’s western border. 
Surface water from behind the warehouse now flows through the 
railroad ballast behind the warehouse to join the eastern drainage 
system. currently, a buried conduit in the western channel also 
helps drain surface water from the asphalt parking lot. 

The headwaters of the eastern creek are still evident in the 
surviving wetlands east of the warehouse where the water table meets 
the land surface. The northern portion of the eastern drainage has 
been improved with man-made trenches to help control the shallow 
groundwater level. The main drainage of this swampy area passes 
under the Sears access road and joins another trench draining the 
southeastern area before leaving the property along the Federal 
Express-Sunoco property line. This information will help in 
evaluating migration pathways and identifying locations on the 
property where contaminated sediment might accumulate. 

Geologic borehole logs show thick accumulations of organic-rich Silt 
and the lower elevation sandstone contacts which coincide with the 
presumed channel locations. One exception to this is known: tax 
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maps show the western creek approximately 100 ft farther west than 
the drilling data indicate. Evidence that the channel was actually 
located farther east, toward N8500, EllOOO, is the linear alignment 
of suspected and known barrels buried in this area where the channel 
served as a burial pit. 

Two thick layers of industrial white tailings were found. The 
thickest was 4.5 ft at the Sears-DeSaussure property line (N8800, 
E11600). Another layer was found at a depth of 2 ft at N8877, 
El0347 beneath the Sears warehouse. Numerous other holes showed 
small amounts of the white tailings mixed with fill and indigenous 
surface materials. Other contaminated holes showed no visual 
evidence of the tailings, but small quantities may have been masked 
by the darker sediments. 

During drilling operations, barrels were encountered at N8505, 
El0790 and similar barrels were believed to have been the source of 
organic vapors from the borehole at N8700, E10700. Drilling was 
stopped at N8700, El0700 immediately after fumes were detected: 
consequently, no metal was found in the auger spoils (Refs. 8 
and 9). 

The location of barrels encountered during drilling and by the metal 
detector suggests that barrels were dumped in the former creek 
channels. Data obtained along N8500 show thicker stream sediments 
and natural material occurring at greater depths, suggesting the 
location of the former eastern stream channel. Using a metal 
detector, numerous metallic items buried in the former western creek 
channel were found (near N8600, E10800); however, no additional 
drums were encountered while drilling. 

The transport of contamination could have occurred when bulldozers 
graded the site to prepare for development. This would account for 
the stratification of clean and contaminated fill, and the surface 
contamination above natural, undisturbed materials. 
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5.2 BUILDING RADIOLOGICAL CHARACTERIZATION 

As mentioned earlier, the Sears warehouse is the dominant feature of 
the site. To identify the presence of radioactivity under the 
building, nine radiological boreholes and one chemical borehole were 
drilled inside the building (Figure 4-l). The data from the 
downhole gamma measurements are given in Table 5-4 and are 
consistent with the analysis results from the subsurface soil 
samples. Table 5-5 gives the results of the subsurface soil sample 
analysis, and shows the maximum concentrations of thorium-232, 
radium-226, and uranium-238 to be 180, 37, and less than 232 pCi/g, 
respectively. 

Radon/thoron concentrations obtained using the Lucas cell method 
were 0.2 and 2.2 pCi/l. Measurements taken with the continuous- 
monitoring Pylon detector showed concentrations at the interior 
borehole locations ranging from 0 to 0.9 pCi/l before drilling, 5 to 
30 pCi/l immediately after drilling, and 50 to 300 pCi/l 72 h after 
drilling. These measurements are given in Table 5-6. 

The average exposure rate was 13 uR/h (including background). The 
exposures ranged from 11 to 15 uR/h. These measurements are given 
in Table 5-7. 

5.3 CHEMICAL CHARACTERIZATION 

5.3.1 Volatile Organics Analysis 

Only a general evaluation of these data can be presented because the 
holding time protocols for all of the VOA were exceeded by the 
laboratory. Analyses were performed on 10 soil samples for volatile 
organics. Two volatile organics, methylene chloride and acetone, 
were identified at levels above the laboratory’s specified detection 
limit in two samples. Including levels below the laboratory’s 
detection limit, methylene chloride and acetone were detected in 
half of the samples analyzed for volatile organics. 
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Because these chemicals were used during field decontamination 
procedures and are common chemical contaminants in laboratory 
operations, these results are probably artifacts (i.e., false 
positive results) inherent in the sampling and analytical 
procedures. 

The mass spectral (MS) data for two soil samples indicated the 
presence of two other volatile organics, methyl ethyl ketone (MEK) 
and ethyl/benzene, that met the analytical identification criteria, 
but the results were below the laboratory’s specified detection 
limit. Analysis indicated that MEK was present in the blank of one 
of these samples. According to USEPA Contractor Laboratory Program 
(CLP) Statement of Work for Organic Analyses (May 19841, only 
analytical results greater than or equal to the laboratory’s 
specified detection limit are required to be reported. Because the 
allowable holding times were exceeded, the magnitude of these VOA 
results would probably be greater had the CLP protocols been 
followed. 

On two occasions during drilling operations in the vicinity of 
boreholes at N8485, El1415 and N8635, E11085, subsurface containers 
were apparently penetrated. Sludge samples from these containers 
were collected and analyzed at each location. The following 
volatile organic concentrations were identified in the sludge 
material taken from the borehole at N8485, El1415: benzene, 120 
ppm: toluene, 240 ppm; and xylene, 1200 ppm. The only volatile 
organic identified at N8635, El1085 was xylene at 210 ppb. These 
chemicals are constituents of petroleum-based products (i.e., 
gasoline). In addition, benzene and toluene are listed under the 
New Jersey Administrative Code (NJAC) 7:26 - 8:16 as hazardous 
constituents (Refs. 8 and 9). 

In summary, the VOA results from unbiased characterization sampling 
activities and the analyses results from the sludge material taken 
from two boreholes indicate the presence of volatile organic 
chemical contamination at the Sears property. 
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There were 10 soil samples analyzed for BNAE (semi-volatile) 

organics (Figure 4-3). In four soil samples, semi-volatiles were 
identified but were below the laboratory’s specified detection 
limit. As mentioned previously, these results are not required to 
be reported, but they do indicate the presence of semi-volatiles 
that met MS identification criteria. 

The majority of the semi-volatiles were found at borehole N8690, 
E11650, which is adjacent to the DeSaussure building. Analyses 
revealed the following results: phenol, 190 ppb: 2-chlorophenol, 
170 ppb; 1,4-dichlorobenzene, 74 ppb; N-nitroso-di-n-propylamine, 92 
ppb ; 1,2,4-trichlorobenzene, 80 ppb; 4-chloro-3-methylphenol, 210 
wb : acenaphthene, 97 ppb; 4-nitrophenol, 420 ppb; 
2,4-dinitrotoluene, 89 ppb; pentachlorophenol, 260 ppb; pyrene, 90 
Ppb : and bis (2-ethylhexyl) phthalate, 27 ppb. With the exception 
of acenaphthene and pyrene, all of the semi-volatiles identified in 
this borehole are listed under the NJAC as hazardous constituents. 
Most of these semi-volatiles are chlorinated hydrocarbons, 
specifically chlorinated phenols, benzenes, and toluenes. 

At borehole N8303, Ell705, adjacent to the Hunter Douglas building, 
the following semi-volatiles were identified: naphthalene, 80 ppb; 
2-methylnaphthalene, 88 ppb: and bis (2-ethylhexyl) phthalate. 
Naphthalene and bis (2-ethylhexyl) phthalate are listed as hazardous 
constituents under the NJAC. 

These two boreholes are near each other as well as being in the 
vicinity of the first borehole (N8485, Ell415) in which a subsurface 
container filled with sludge material and containing volatile 
organic constituents was apparently penetrated. As a result, the 
presence of semi-volatiles at these locations appear to confirm the 
presence of chemical contamination in this area. 
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Benzoic acid was identified at borehole N9305, El0200 north of the 
Sears warehouse at a concentration of 8 ppm. This is the highest 
semi-volatile concentration identified during this chemical survey. 

Bis (2-ethylhexyl) phthalate, a component of most plastic materials 

used in laboratory operations and a common laboratory contaminant, 
was identified in three soil samples. 

5.3.3 Pesticides and PCBs 

There were 10 soil samples analyzed for priority pollutant 
pesticides and PCBs (Figure 4-3). One soil sample, at borehole 
N8915, El0085 west of the Sears building, contained the pesticides 
D-BHC (hexachlorocyclohexane) and 4,4-DDD 
(dichlorodiphenyldichloroethane) at 47 ppb and 45 ppb, 
respectively. They are both chlorinated pesticides and are present 
at concentrations commonly found in soil in agricultural areas. 

There were no PCBs detected in any of the soil samples analyzed. 

5.3.4 Priority Pollutant Metals Analysis 

There were 10 soil samples analyzed for priority pollutant metals 

(Figure 4-3). Table 5-8 summarizes these results, and compares the 
range of concentrations (ppm) found in soil samples to published 
background soil concentration ranges for each priority pollutant 
metal. The number of soil sample results that exceeded the 
published background range is also noted. The maximum priority 
pollutant metal concentration observed was compared with the EP 
toxicity result for that metal. 

The following priority pollutant metals exceeded the range for 
published background soil concentrations and are also listed by the 
NJDEP as hazardous constituents under the NJAC: cadmium, copper, 
lead, thallium, zinc, and antimony. Cadmium results exceeded the 
range for background soils in four samples. Although the antimony 
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results exceeded the range for background soils in only one sample, 
five other sample results were in the upper portion of the 
background range. Almost half of the results exceeding the 
background range for specific metals were found in borehole N9305, 
ElO200, which is north of the Sears building and closest to the 
Stepan Company. Soil sample results from borehole N8690, E11650, 
adjacent to the DeSaussure building, exceeded the background range 
for a specific metal on two occasions. The priority pollutant metal 
results at borehole N8690, El1650 (adjacent to the DeSaussure 
building) are consistent with the BNAE results for that location, 
which indicated the presence of semi-volatile chemical contamination 
in ti7e area. 

A comparison of the maximum priority pollutant metal results with 
their respective EP toxicity results shows all such results to be 
well below the criteria level (40 CFR 261.24) that would classify 
the material as a hazardous waste. This may be an indication that 
these metals are not readily leachable from the soil or are not 
present in concentrations high enough to produce leachate that 
exceeds the EPA criteria. 

The maximum metal concentration (lead at 4200 ppm) occurred at 
borehole location N9305, ElO200. This result is approximately 22 
times the background range for lead; however, the EP toxicity result 
was 0.2 ppm, well below the criteria level of 5.0 ppm. 

. . 5.3.5 Hazardous Waste Characteristic Analysis 

There were 10 soil samples analyzed for EP toxic pesticides and 
metals (Figure 4-3). In addition, these samples were analyzed for 
the hazardous waste characteristics of corrosivity, reactivity, and 
ignitability. 

c- 

-- 

There were no detectable quantities of pesticides identified in the 
EP toxicity analyses. There were trace levels of metals, namely 
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L arsenic, barium, and lead that were well below the maximum 
concentration specified under 40 CFR 261.24. In addition, no 

I. 
samples exhibited the hazardous waste characteristics of 
corrosivity, reactivity, or ignitability. 

Complete results of the chemical characterization are on file with 
DOE (Ref. 10). 

I: 
L 
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TABLE 5-l 
SURFACE SOIL SAMPLING RESULTS 

AT SEARS 

a 
Grid Coordinates Concentrations (pCi/g +/- 2 sigma) 

E,W N,S Uranium-238 Radium-226 Thorium-232 

I311200 NO9125 <46.0 3.0 + 1.0 32.0 + 6.0 
El1237 NO8500 <23.0 6.0 + 1.0 54.0 210.0 
El1237 NO8525 <33.0 9.0 L 1.0 63.0 + 6.0 
El1275 NO8562 <28.0 7.0 + 1.0 45.0 + 6.0 
El1275 NO8575 <33.0 6.0 + 1.0 60.0 2 7.0 
El1280 NO8765 <62.0 8.0 2 1.0 57.0 2 4.0 
El1287 NO8600 <33.0 6.0 t 1.0 50.0 + 8.0 
El1287 NO8862 <9.0 <3.0 25.0 2 3.0 
El1295 NO8762 <77.0 10.0 + 1.0 49.0 514.0 
El1300 NO8800 <48.0 10.0 + 1.0 70.0 + 8.0 
El1400 NO8900 <24.0 1.0 + 1.0 2.0 t 1.0 
El1400 NO9000 <26.0 1.0 2 1.0 5.0 + 1.0 

aThe low level of detectability was proportional to the 
quantity of the sample, the heterogeneity of the sample, 
moisture content, and counting geometry. 
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TABLE 5-2 
SKDIMENT SAMPLING RESULTS 

AT SEARS 

Concentrations (pCi/a +/- 2 sillma) a Grid Coordinates 
E,W N,S Uranium-238 Radium-226 Thorium-232 

l- .- 
t 

L 
!. 
L 
I- 
t ~_ 
1 
I 
1 
I 
i. 
I 
i 
1.: 

aThe low level of detectability was proportional to the 
quantity of the sample, the heterogeneity of the sample, 
moisture content, and counting geometry. 

BlOOOO 
El0030 
El0037 
El0050 
El0155 
El0568 
El0635 
El0637 
El1175 
El1200 
El1300 
El1525 
El1545 
El1625 
El1700 
El1725 
El1775 

NO8925 
NO9075 
NO8878 
NO9087 
NO8812 
NO8500 
NO8458 
NO8445 
NO9180 
NO9180 
NO9175 
NO8930 
NO8995 
NO8965 
NO9050 
NO8990 
NO9010 

<21.0 
<46.0 
<57.0 
<13.0 
<38.0 

16.9 + 6.8 
<9.8 

17.8 t 2.3 
<33.0 
<26.0 
<27.0 
<31.0 
<15.0 
<22.0 
<42.0 
<31.0 
<29.0 

2.0 + 1.0 
1.0 + 1.0 
4.0 + 1.0 
1.0 + 1.0 
9.0 + 2.0 
1.1 5 0.1 
0.5 + 0.6 
0.9 + 0.7 
2.0 + 1.0 
2.0 + 1.0 
1.0 & 1.0 
1.0 + 1.0 
1.0 + 1.0 
3.0 + 1.0 
2.0 + 1.0 
3.0 2 1.0 
3.0 + 1.0 

42.0 + 3.0 
10.0 + 1.0 
31.0 + 3.0 

6.0 + 1.0 
93.0 + 2.0 

7.9 2 2.0 
1.1 + 1.5 
9.1 + 2.7 
7.0 + 2.0 

18.0 + 2.0 
7.0 + 1.0 
5.0 + 1.0 
1.0 2 1.0 

26.0 + 2.0 
14.0 + 2.0 
23.0 + 2.0 
17.0 + 3.0 
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TABLE 5-3 
SURFACE WATER SAMPLING RESULTS 

Location Gross Alpha concentration 
North East (pCi/l) 

9100 11300 15.8 
9050 11300 18.4 

0279t:DRAFT 
05/08/87 
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TABLE 5-4 
DOWNHOLE GAMMA LOGGING RBSULTSa 

AT SEARS 

Page 1 of 37 

Grid Coordinates 
E,W N,S 

Depth Counts 
(ft) per Minute 

045048 

El0003 NO8997 0.5 20,000 
El0003 NO8997 1.0 90,000 
El0003 NO8997 1.5 77,000 
El0003 NO8997 2.0 29,000 
El0003 NO8997 2.5 14,000 
El0003 NO8997 3.0 11,000 
El0003 NO8997 3.5 11,000 
El0003 NO8997 4.0 11,000 
El0003 NO8997 4.5 12,000 
El0003 NO8997 5.0 13,000 
El0003 NO8997 5.5 13,000 
El0003 NO8997 6.0 14,000 
El0003 NO8997 6.5 13,000 
El0003 NO8997 7.0 13,000 
El0003 NO8997 7.5 13,000 
B10003 NO8997 8.0 12,000 

El0085 
El0085 
El0085 
El0085 
610085 
El0085 

NO8915 0.5 25,000 
NO8915 1.0 59,000 
NO8915 1.5 102,000 
NO8915 2.0 41,000 
NO8915 2.5 35,000 
NO8915 3.0 37,000 

El0100 
El0100 
El0100 
El0100 
BlOlOO 
El0100 
El0100 
El0100 
El0100 
El0100 
BlOlOO 
El0100 

NO9000 0.5 96,000 
NO9000 1.0 126,000 
NO9000 1.5 88,000 
NO9000 2.0 28,000 
NO9000 2.5 16,000 
NO9000 3.0 15,000 
NO9000 3.5 13,000 
NO9000 4.0 12,000 
NO9000 4.5 12,000 
NO9000 5.0 13,000 
NO9000 5.5 14,000 
NO9000 6.0 13,000 

El0100 
El0100 
El0100 
El0100 
El0100 
El0100 

NO9100 0.5 13,000 
NO9100 1.0 15,000 
NO9100 1.5 19,000 
NO9100 2.0 27,000 
NO9100 2.5 15,000 
NO9100 3.0 10,000 
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TABLE 5-4 
(continued) 

Page 2 of 37 

Grid Coordinates Depth counts 
E,W N,S (ft) per Minute 

El0100 
El0100 
El0100 
El0100 

NO9100 
NO9100 
NO9100 
NO9100 

3.5 
4.0 
4.5 
5.0 

9,000 
7,000 
5,000 
7,000 

El0100 
= El0100 

El0100 
El0100 
El0100 
El0100 
El0100 
BlOlOO 
El0100 
El0100 
El0100 
El0100 
El0100 
El0100 
El0100 
El0100 
El0100 
El0100 
BlOlOO 

NO9300 0.5 23,000 
NO9300 1.0 22,000 
NO9300 1.5 18,000 
NO9300 2.0 14,000 
NO9300 2.5 14,000 
NO9300 3.0 13,000 
NO9300 3.5 13,000 
NO9300 4.0 13,000 
NO9300 4.5 13,000 
NO9300 5.0 14,000 
NO9300 5.5 15,000 
NO9300 6.0 14,000 
NO9300 6.5 14,000 
NO9300 7.0 13,000 
NO9300 7.5 11,000 
NO9300 8.0 12,000 
NO9300 8.5 13,000 
NO9300 9.0 14,000 
NO9300 9.5 14,000 

El0110 
El0110 
El0110 
El0110 
El0110 
BlOllO 
El0110 
610110 
El0110 

NO8900 
NO8900 
NO8900 
NO8900 
NO8900 
NO8900 
NO8900 
NO8900 
NO8900 

0.5 
1.0 

i:: 
2.5 
3.0 
3.5 
4.0 
4.5 

16,000 
51,000 

118,000 
105,000 

39,000 
16,000 
12,000 
13,000 
15,000 

El0200 NO8800 0.5 10,000 
El0200 NO8800 1.0 20,000 
El0200 NO8800 1.5 25,000 
El0200 NO8800 2.0 14,000 
El0200 NO8800 2.5 10,000 
El0200 NO8800 3.0 11,000 
El0200 NO8800 3.5 11,000 
El0200 NO8800 4.0 9,000 
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TABLE 5-4 
(continued) 

Page 3 of 37 

Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

El0200 NO8800 
El0200 NO8800 
El0200 NO8800 
El0200 NO8800 
El0200 NO8800 

4.5 
5.0 
5.5 

E 

9,000 
8,000 
9,000 
9,000 
9,000 

El0200 NO8900 0.5 8,000 
El0200 NO8900 1.0 18,000 
El0200 NO8900 1.5 41,000 
El0200 NO8900 2.0 34,000 
El0200 NO8900 2.5 28,000 
El0200 NO8900 3.0 23,000 
El0200 NO8900 3.5 19,000 
El0200 NO8900 4.0 26,000 
El0200 NO8900 4.5 14,000 
El0200 NO8900 5.0 15,000 

El0200 NO9390 0.5 11,000 
El0200 NO9190 1.0 11,000 
El0200 NO91 90 1.5 14,000 
El0200 NO9190 2.0 16,000 
El0200 NO9190 2.5 15,000 
El0200 NO9190 3.0 15,000 
El0200 NO9190 3.5 16,000 
El0200 NO9190 4.0 15,000 
El0200 NO9190 4.5 15,000 

El0200 NO9300 0.5 20,000 
El0200 NO9300 1.0 21,000 
El0200 NO9300 1.5 18,000 
El0200 NO9300 2.0 13,000 
El0200 NO9300 2.5 12,000 
El0200 NO9300 3.0 11,000 
El0200 NO9300 3.5 14,000 
El0200 NO9300 4.0 13,000 
El0200 NO9300 4.5 13,000 
El0200 NO9300 5.0 14,qoo 
El0200 NO9300 5.5 14,000 
El0200 NO9300 6.0 14,000 
El0200 NO9300 6.5 14,000 
El0200 NO9300 7.0 13,000 

El0200 NO9305 0.5 18,000 
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TABLE 5-4 
(continued) 

Page 4 of 37 

Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

I 
CM -- 

L 
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I. 
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I c_ 

I- 

L- 
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I .- 

I.. 

1.. 

t 

El0200 NO9305 1.0 21,000 
El0200 NO9305 1.5 17,000 
El0200 NO9305 2.0 15,000 
El0200 NO9305 2.5 14,000 
El0200 NO9305 3.0 15,000 
El0200 NO9305 3.5 18,000 
El0200 NO9305 4.0 17,000 
El0200 NO9305 4.5 15,000 
El0200 NO9305 5.0 15,000 
El0200 NO9305 5.5 15,000 
El0200 NO9305 6.0 15,000 
El0200 NO9305 6.5 16,000 
El0200 NO9305 7.0 16,000 
El0200 NO9305 7.5 16,000 
El0200 NO9305 8.0 14,000 

El0205 NO9065 0.5 9,000 
El0205 NO9065 1.0 18,000 
El0205 NO9065 1.5 20,000 
El0205 NO9065 2.0 14,000 
El0205 NO9065 2.5 12,000 
El0205 NO9065 3.0 12,000 
El0205 NO9065 3.5 13,000 
El0205 NO9065 4.0 13,000 
El0205 NO9065 4.5 14,000 
El0205 NO9065 5.0 13,000 
El0205 NO9065 5.5 14,000 
El0205 NO9065 6.0 15,000 
El0205 NO9065 6.5 13,000 

El0280 NO8900 0.5 70,000 
El0280 NO8900 1.0 273,000 
El0280 NO8900 1.5 380,000 
El0280 NO8900 2.0 284,000 
El0280 NO8900 2.5 147,000 
El0280 NO8900 3.0 41,000 
El0280 NO8900 3.5 21,000 
El0280 NO8900 4.0 15,000 
El0280 NO8900 4.5 14,000 
El0280 NO8900 5.0 15,000 
El0280 NO8900 5.5 18,000 

El0290 NO9005 0.5 112,000 
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TABLE 5-4 
(continued) 

Page 5 of 37 

Grid Coordinates Depth counts 
E,W N,S (ft) per Minute 
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El0290 
El0290 
El0290 
El0290 
El0290 
El0290 
El0290 
El0290 
El0290 
El0290 
El0290 
El0290 
El0290 

El0296 NO9080 0.5 69,000 
El0296 NO9080 1.0 160,000 
El0296 NO9080 1.5 88,000 
El0296 NO9080 2.0 26,000 
El0296 NO9080 2.5 13,000 
El0296 NO9080 3.0 10,000 
El0296 NO9080 3.5 8,000 
El0296 NO9080 4.0 9,000 
El0296 NO9080 4.5 12,000 
El0296 NO9080 5.0 14,000 
El0296 NO9080 5.5 14,000 

El0300 
El0300 
El0300 
El0300 
El0300 
El0300 
El0300 
El0300 
El0300 

NO8805 0.5 22,000 
NO8805 1.0 62,000 
NO8805 1.5 130,000 
NO8805 2.0 174,000 
NO8805 2.5 68,000 
NO8805 3.0 34,000 
NO8805 3.5 20,000 
NO8805 4.0 16,000 
NO8805 4.5 14,000 

El0347 
El0347 
El0347 
El0347 
El0347 
El0347 
El0347 

NO9005 1.0 183,000 
NO9005 1.5 82,000 
NO9005 2.0 26,000 
NO9005 2.5 19,000 
NO9005 3.0 13,000 
NO9005 3.5 10,000 
NO9005 4.0 9,000 
NO9005 4.5 8,000 
NO9005 5.0 8,000 
NO9005 5.5 10,000 
NO9005 6.0 11,000 
NO9005 6.5 10,000 
NO9005 7.0 11,000 

N08877b 0.5 11,000 
NO8877 1.0 13,000 
NO8877 1.5 14,000 
NO8877 2.0 27,000 
NO8877 2.5 228,000 
NO8877 3.0 359,000 
NO8877 3.5 387,000 
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Page 6 of 37 

Grid Coordinates Depth counts 
E,W N,S (ft) per Minute 

I -_ 
I. 
! - 

i 

i. 

i- 

i. 

1 ! 

I 
I 

El0347 NO8877 4.0 377,000 
El0347 NO8877 4.5 349,000 
El0347 NO8877 5.0 219,000 
El0347 NO8877 5.5 80,000 
El0347 NO8877 6.0 76,000 
El0347 NO8877 6.5 58,000 
El0347 NO8877 7.0 56,000 

El0350 NO9200 0.5 19,000 
El0350 NO9200 1.0 29,000 
El0350 NO9200 1.5 36,000 
El0350 NO9200 2.0 21,000 
El0350 NO9200 2.5 12,000 
El0350 NO9200 3.0 11,000 
El0350 NO9200 3.5 12,000 
El0350 NO9200 4.0 12,000 
El0350 NO9200 4.5 13,000 
El0350 NO9200 5.0 13,000 
El0350 NO9200 5.5 13,000 
El0350 NO9200 6.0 13,000 

El0368 NO9140 0.5 17,000 
El0368 NO9140 1.0 21,000 
El0368 NO9140 1.5 36,000 
El0368 NO9140 2.0 49,000 
El0368 NO9140 2.5 47,000 
El0368 NO9140 3.0 34,000 
El0368 NO9140 3.5 40,000 
El0368 NO9140 4.0 91,000 
El0368 NO9140 4.5 84,000 
El0368 NO9140 5.0 24,000 
El0368 NO9140 5.5 14,000 
El0368 NO9140 6.0 12,000 
El0368 NO9140 6.5 13,000 
El0368 NO9140 7.0 13,000 
610368 NO9140 7.5 13,000 
El0368 NO9140 8.0 14,000 
El0368 NO9140 8.5 16,000 
El0368 NO9140 9.0 15,000 
El0368 NO9140 9.5 15,000 

El0390 
610390 

NO9300 
NO9300 

0.5 
1.0 

17,000 
17,000 
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TABLE 5-4 
(continued) 

Grid Coordinates 
B,W N,S 

Depth Counts 
(ft) per Minute 

El0390 NO9300 1.5 17,000 
El0390 NO9300 2.0 17,000 
El0390 NO9300 2.5 18,000 
El0390 NO9300 3.0 20,000 
El0390 NO9300 3.5 27,000 
El0390 NO9300 4.0 32,000 
El0390 NO9300 4.5 39,000 
El0390 NO9300 5.0 57,000 
El0390 NO9300 5.5 66,000 
El0390 NO9300 6.0 45,000 
El0390 NO9300 6.5 40,000 
El0390 NO9300 7.0 42,000 
El0390 NO9300 7.5 41,000 
El0390 NO9300 8.0 38,000 
El0390 NO9300 8.5 34,000 
El0390 NO9300 9.0 24,000 
El0390 NO9300 9.5 17,000 
El0390 NO9300 10.0 17,000 
El0390 NO9300 10.5 19,000 
El0390 NO9300 11.0 18,000 
El0390 NO9300 11.5 18,000 
El0390 NO9300 12.0 18,000 
El0390 NO9300 12.5 18,000 

El0397 
El0397 
El0397 
El0397 
El0397 
El0397 
El0397 
El0397 
610397 
El0397 
El0397 

NO8700 0.5 18,000 
NO8700 1.0 68,000 
NO8700 1.5 110,000 
NO8700 2.0 94,000 
NO8700 2.5 69,000 
NO8700 3.0 34,000 
NO8700 3.5 28,000 
NO8700 4.0 13,000 
NO8700 4.5 12,000 
NO8700 5.0 11,000 
NO8700 5.5 11,000 

El0397 
El0397 
810397 
El0397 
El0397 
El0397 
El0397 

NO8866 0.5 11,000 
NO8866 1.0 10,000 
NO8866 1.5 13,000 
NO8866 2.0 27,000 
NO8866 2.5 163,000 
NO8866 3.0 206,000 
NO8866 3.5 230,000 
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TABLE 5-4 
(continued) 

Page 8 of 37 

Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

El0397 NO8866 4.0 266,000 
El0397 NO8866 4.5 299,000 
El0397 NO8866 5.0 214,000 
El0397 NO8866 5.5 217,000 
El0397 NO8866 6.0 56,000 
El0397 NO8866 6.5 38,000 
El0397 NO8866 7.0 24,000 
El0397 NO8866 7.5 19,000 
El0397 NO8866 8.0 19,000 

El0400 NO8800 0.5 14,000 
El0400 NO8800 1.0 24,000 
El0400 NO8800 1.5 42,000 
El0400 NO8800 2.0 52,000 
El0400 NO8800 2.5 86,000 
El0400 NO8800 3.0 145,000 
El0400 NO8800 3.5 90,000 
El0400 NO8800 4.0 28,000 
El0400 NO8800 4.5 14,000 
El0400 NO8800 5.0 12,000 
El0400 NO8800 5.5 11,000 
El0400 NO8800 6.0 10,000 
El0400 NO8800 6.5 8,000 
El0400 NO8800 7.0 10,000 
El0400 NO8800 7.5 10,000 
El0400 NO8800 8.0 12,000 
El0400 NO8800 8.5 12,000 
El0400 NO8800 9.0 11,000 
El0400 NO8800 9.5 12,000 

El0450 
El0450 
El0450 
El0450 
El0450 
El0450 
El0450 
El0450 
El0450 
El0450 
El0450 
El0450 
El0450 

NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 

0.5 
1.0 
1.5 
2.0 
2.5 

33:: 
4.0 
4.5 
5.0 
5.5 
6.0 
6.5 

19,000 
26,000 
50,000 
50,000 
43,000 
26,000 
17,000 
11,000 
10,000 

9,000 
8,000 
7,000 
7,000 
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E l0450  N O 9 2 0 0  7 .0  7 ,0 0 0  
E l0450  N O 9 2 0 0  7 .5  7 ,0 0 0  
E l0450  N O 9 2 0 0  8 .0  7 ,0 0 0  
E l0450  N O 9 2 0 0  8 .5  7 ,0 0 0  

E l0500  N O 8 6 0 0  0 .5  2 1 ,0 0 0  
E l0500  N O 8 6 0 0  1 .0  5 5 ,0 0 0  
E l0500  N O 8 6 0 0  1 .5  7 2 ,0 0 0  
E l0500  N O 8 6 0 0  2 .0  5 2 ,0 0 0  
E l0500  N O 8 6 0 0  2 .5  3 8 ,0 0 0  
E l0500  N O 8 6 0 0  3 .0  5 0 ,0 0 0  
E l0500  N O 8 6 0 0  3 .5  5 1 ,0 0 0  
E l0500  N O 8 6 0 0  4 .0  2 0 ,0 0 0  
E l0500  N O 8 6 0 0  4 .5  1 1 ,0 0 0  
E l0500  N O 8 6 0 0  5 .0  1 1 ,0 0 0  
E l0500  N O 8 6 0 0  5 .5  1 0 ,0 0 0  
E l0500  N O 8 6 0 0  6 .0  9 ,0 0 0  
E l0500  N O 8 6 0 0  6 .5  8 ,0 0 0  

E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  
E l0500  N O 8 6 9 4  

E l0500  N O 8 7 8 0  0 .5  9 2 ,0 0 0  
E l0500  N O 8 7 8 0  1 .0  2 4 1 ,0 0 0  
E l0500  N O 8 7 8 0  1 .5  3 2 1 ,0 0 0  
E l0500  N O 8 7 8 0  2 .0  3 2 7 ,0 0 0  
E l0500  N O 8 7 8 0  2 .5  2 5 0 ,0 0 0  

0 .5  
1 .0  
1 .5  
2 .0  
2 .5  
3 .0  
3 .5  
4 .0  
4 .5  

5 5 :: 
6 .0  
6 .5  
7 .0  
7 .5  
8 .0  
8 .5  
9 .0  

4 6  

7 9 ,0 0 0  
1 7 9 ,0 0 0  
3 6 8 ,0 0 0  
5 3 6 ,0 0 0  
4 4 1 ,0 0 0  
2 8 6 ,0 0 0  
1 3 2 ,0 0 0  

5 3 ,0 0 0  
2 9 ,0 0 0  
1 7 ,0 0 0  
1 0 ,0 0 0  

9 ,0 0 0  
7 ,0 0 0  
6 ,0 0 0  
6 ,0 0 0  
7 ,0 0 0  
7 ,0 0 0  
8 , 0 .0 0  



TABLE 5-4 
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Grid Coordinates 
E,W N,S 

Depth Counts 
(ft) per Minute 

1. 
I . 
i- 
I. 
1. i- 

El0500 
El0500 
El0500 
El0500 
El0500 
El0500 
El0500 
El0500 
El0500 
El0500 
El0500 
El0500 
El0500 

610506 
El0506 
El0506 
El0506 
El0506 
610506 
610506 
El0506 
El0506 
El0506 
El0506 
El0506 
El0506 
El0506 
El0506 
El0506 
El0506 
El0506 

El0600 
El0600 
El0600 
El0600 
El0600 
El0600 
El0600 
El0600 
El0600 
El0600 

NO8780 3.0 247,000 
NO8780 3.5 234,000 
NO8780 4.0 90,000 
NO8780 4.5 31,000 
NO8780 5.0 16,000 
NO8780 5.5 11,000 
NO8780 6.0 10,000 
NO8780 6.5 11,000 
NO8780 7.0 13,000 
NO8780 7.5 12,000 
NO8780 8.0 12,000 
NO8780 8.5 13,000 
NO8780 9.0 12,000 

NO9000 0.5 19,000 
NO9000 1.0 18,000 
NO9000 1.5 41,000 
NO9000 2.0 82,000 
NO9000 2.5 160,000 
NO9000 3.0 421,000 
NO9000 3.5 435,000 
NO9000 4.0 526,000 
NO9000 4.5 458,000 
NO9000 5.0 449,000 
NO9000 5.5 292,000 
NO9000 6.0 185,000 
NO9000 6.5 84,000 
NO9000 7.0 93,000 
NO9000 7.5 96,000 
NO9000 8.0 36,000 
NO9000 8.5 19,000 
NO9000 9.0 14,000 

NO8780 0.5 28,000 
NO8780 1.0 62,000 
NO8780 1.5 62,000 
NO8780 2.0 34,000 
NO8780 2.5 18,000 
NO8780 3.0 18,000 
NO8780 3.5 18,000 
NO8780 4.0 13,000 
NO8780 4.5 10,000 
NO8780 5.0 9,000 
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TABLE 5-4 
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Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

El0600 
El0600 

El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 

El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 
El0605 

El0610 
810610 
El0610 
El0610 
El0610 
El0610 
El0610 

NO8780 5.5 8,000 
NO8780 6.0 7,000 

NO8610 0.5 15,000 
NO8610 1.0 30,000 
NO8610 1.5 52,000 
NO8610 2.0 132,000 
NO8610 2.5 256,000 
NO8610 3.0 368,000 
NO8610 3.5 193,000 
NO8610 4.0 79,000 
NO8610 4.5 22,000 
NO8610 5.0 11,000 
NO8610 5.5 9,000 
NO8610 6.0 9,000 
NO8610 6.5 9,000 
NO8610 7.0 7,000 
NO8610 7.5 6,000 
NO8610 8.0 7,000 
NO8610 8.5 7,000 

NO8695 0.5 14,000 
NO8695 1.0 30,000 
NO8695 1.5 65,000 
NO8695 2.0 40,000 
NO8695 2.5 28,000 
NO8695 3.0 16,000 
NO8695 3.5 12,000 
NO8695 4.0 10,000 
NO8695 4.5 8,000 
NO8695 5.0 8,000 
NO8695 5.5 8,000 
NO8695 6.0 7,000 
NO8695 6.5 7,000 
NO8695 7.0 7,000 

NO8520 0.5 24,000 
NO8520 1.0 71,000 
NO8520 1.5 124,000 
NO8520 2.0 148,000 
NO8520 2.5 165,000 
NO8520 3.0 171,000 
NO8520 3.5 112,000 

48 
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i TABLE 5-4 
(continued) 
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Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

i- 

i. 
I 

i- 

L 

I 
I- 

! 

El0610 
El0610 
El0610 
El0610 
El0610 
El0610 
El0610 

110690 NO8992 0.5 7,000 
610690 NO8992 1.0 9,000 
El0690 NO8992 1.5 18,000 
El0690 NO8992 2.0 43,000 
El0690 NO8992 2.5 150,000 
El0690 NO8992 3.0 275,000 
810690 NO8992 3.5 89,000 
El0690 NO8992 4.0 44,000 
El0690 NO8992 4.5 13,000 
El0690 NO8992 5.0 13,000 

El0692 NO9136 0.5 11,000 
El0692 NO9136 1.0 12,000 
El0692 NO9136 1.5 12,000 
El0692 NO9136 2.0 12,000 
El0692 NO9136 2.5 12,000 
El0692 NO9136 3.0 12,000 
El0692 NO9136 3.5 12,000 
El0692 NO9136 4.0 14,000 
El0692 NO9136 4.5 14,000 
El0692 NO9136 5.0 13,000 
$10692 NO9136 5.5 14,000 
El0692 NO9136 6.0 15,000 
El0692 NO9136 6.5 15,000 
El0692 NO9136 7.0 14,000 
El0692 NO9136 7.5 13,000 
El0692 NO9136 8.0 12,000 
El0692 NO9136 8.5 16,000 
El0692 NO9136 9.0 27,000 
El0692 NO9136 9.5 27,000 

El0700 
El0700 
El0700 
El0700 

NO8475 
NO8475 
NO8475 
NO8475 

0.5 
1.0 
1.5 
2.0 

49 

100,000 
221,000 
366,000 
492,000 

NO8520 4.0 50,000 
NO8520 4.5 25,000 
NO8520 5.0 16,000 
NO8520 5.5 14,000 
NO8520 6.0 13,000 
NO8520 6.5 14,000 
NO8520 7.0 14,000 
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TABLE 5-4 
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Grid Coordinates 
E,W N,S 

Depth Counts 
(ft) per Minute 

El0700 NO8475 2.5 556,000 
El0700 NO8475 3.0 558,000 
El0700 NO8475 3.5 236,000 
El0700 NO8475 4.0 45,000 
El0700 NO8475 4.5 21,000 
B10700 NO8475 5.0 13,000 
El0700 NO8475 5.5 11,000 
El0700 NO8475 6.0 10,000 
El0700 NO8475 6.5 11,000 
El0700 NO8475 7.0 11,000 
El0700 NO8475 7.5 10,000 
El0700 NO8475 8.0 11,000 
El0700 NO8475 8.5 10,000 

El0700 
El0700 
El0700 
El0700 
El0700 
El0700 
El0700 
610700 
El0700 
El0700 
El0700 
El0700 
El0700 
El0700 

NO8600 0.5 7,000 
NO8600 1.0 19,000 
NO8600 1.5 17,000 
NO8600 2.0 11,000 
NO8600 2.5 9,000 
NO8600 3.0 6,000 
NO8600 3.5 7,000 
NO8600 4.0 7,000 
NO8600 4.5 9,000 
NO8600 5.0 8,000 
NO8600 5.5 8,000 
NO8600 6.0 10,000 
NO8600 6.5 10,000 
NO8600 7.0 10,000 

El0700 
El0700 
El0700 
El0700 
El0700 
El0700 
El0700 
El0700 

NO8700 0.5 11,000 
NO8700 1.0 23,000 
NO8700 1.5 56,000 
NO8700 2.0 122,000 
NO8700 2.5 146,000 
NO8700 3.0 116,000 
NO8700 3.5 60,000 
NO8700 4.0 21,000 

El0700 
El0700 
El0700 
El0700 
El0700 

NO8780 0.5 29,000 
NO8780 1.0 59,000 
NO8780 1.5 64,000 
NO8780 2.0 52,000 
NO8780 2.5 55,000 

I _- 
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TABLE 5-4 
(continued) 
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Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

El0700 NO8780 3.0 65,000 
El0700 NO8780 3.5 35,000 
El0700 NO8780 4.0 15,000 
El0700 NO8780 4.5 12,000 
El0700 NO8780 5.0 12,000 
El0700 NO8780 5.5 11,000 
El0700 NO8780 6.0 11,000 
El0700 NO8780 6.5 12,000 
El0700 NO8780 7.0 8,000 

610790 NO8505 0.5 50,000 
El0790 NO8505 1.0 183,000 
610790 NO8505 1.5 269,000 
El0790 NO8505 2.0 272,000 
El0790 NO8505 2.5 279,000 
El0790 NO8505 3.0 319,000 
El0790 NO8505 3.5 330,000 
El0790 NO8505 4.0 265,000 
610790 NO8505 4.5 170,000 
El0790 NO8505 5.0 57,000 
610790 NO8505 5.5 28,000 
El0790 NO8505 6.0 15,000 
El0790 NO8505 6.5 10,000 
El0790 NO8505 7.0 9,000 
El0790 NO8505 7.5 10,000 
El0790 NO8505 8.0 12,000 

El0800 
El0800 
El0800 
El0800 
El0800 
El0800 
El0800 
El0800 

El0800 
El0800 
El0800 
El0800 
El0800 
El0800 
El0800 

NO8500 
NO8500 
NO8500 
NO8500 
NO8500 
NO8500 
NO8500 
NO8500 

0.5 
1.0 
1.5 
2.0 

32:: 
3.5 
4.0 

29,000 
68,000 
89,000 
77,000 
44,000 
21,000 
16,000 
16,000 

NO8600 0.5 54,000 
NO8600 1.0 151,000 
NO8600 1.5 178,000 
NO8600 2.0 190,000 
NO8600 2.5 72,000 
NO8600 3.0 37,000 
NO8600 3.5 12,000 
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TABLE 5-4 
(continued) 

1 
Page 15 of 37 

Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

I _- 

4 .- 

:-- 

l- 

El0800 
El0800 
El0800 
El0800 
El0800 
El0800 
El0800 
El0800 

El0800 NO8700 0.5 9,000 
El0800 NO8700 1.0 19,000 
El0800 NO8700 1.5 23,000 
El0800 NO8700 2.0 41,000 
El0800 NO8700 2.5 36,000 
El0800 NO8700 3.0 24,000 
El0800 NO8700 3.5 13,000 
El0800 NO8700 4.0 12,000 
El0800 NO8700 4.5 12,000 
El0800 NO8700 5.0 12,000 
El0800 NO8700 5.5 13,000 
El0800 NO8700 6.0 12,000 
El0800 NO8700 6.5 14,000 
El0800 NO8700 7.0 13,000 

El0800 NO8775 0.5 20,000 
El0800 NO8775 1.0 43,000 
El0800 NO8775 1.5 36,000 
El0800 NO8775 2.0 21,000 
El0800 NO8775 2.5 15,000 
El0800 NO8775 3.0 13,000 
El0800 NO8775 3.5 11,000 
810800 NO8775 4.0 11,000 
El0800 NO8775 4.5 11,000 
El0800 NO8775 5.0 10,000 
El0800 NO8775 5.5 8,000 
El0800 NO8775 6.0 6,000 
El0800 NO8775 6.5 6,000 

610900 
El0900 
El0900 
El0900 
El0900 

NO8600 0.5 51,000 
NO8600 1.0 140,000 
NO8600 1.5 150,000 
NO8600 2.0 72,000 
NO8600 2.5 22,000 

NO8600 4.0 10,000 
NO8600 4.5 11,000 
NO8600 5.0 11,000 
NO8600 5.5 12,000 
NO8600 6.0 13,000 
NO8600 6.5 12,000 
NO8600 7.0 12,000 
NO8600 7.5 14,000 

I _- 
52 
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TABLE 5-4 
(continued) 
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i- 

I 

Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

, <_ 

-- 

i 

El0900 NO8600 3.0 14,000 
El0900 NO8600 3.5 14,000 
El0900 NO8600 4.0 12,000 
El0900 NO8600 4.5 12,000 
El0900 NO8600 5.0 13,000 
El0900 NO8600 5.5 13,000 

El0910 NO8700 0.5 11,000 
El0910 NO8700 1.0 18,000 
El0910 NO8700 1.5 16,000 
El0910 NO8700 2.0 13,000 
El0910 NO8700 2.5 14,000 
El0910 NO8700 3.0 13,000 
El0910 NO8700 3.5 12,000 
El0910 NO8700 4.0 11,000 
El0910 NO8700 4.5 11,000 
El0910 NO8700 5.0 11,000 
El0910 NO8700 5.5 12,000 
El0910 NO8700 6.0 11,000 
El0910 NO8700 6.5 12,000 
El0910 NO8700 7.0 12,000 

El0913 NO8777 0.5 15,000 
El0913 NO8777 1.0 30,000 
El0913 NO8777 1.5 42,000 
El0913 NO8777 2.0 45,000 

610978 NO9134 0.5 14,000 
El0978 NO9134 1.0 13,000 
El0978 NO9134 1.5 12,000 
El0978 NO9134 2.0 12,000 
El0978 NO9134 2.5 11,000 
El0978 NO9134 3.0 12,000 
El0978 NO9134 3.5 10,000 
El0978 NO9134 4.0 10,000 
El0978 NO9134 4.5 9,000 
El0978 NO9134 5.0 8,000 
El0978 NO9134 5.5 8,000 
El0978 NO9134 6.0 10,000 
El0978 NO9134 6.5 11,000 
El0978 NO9134 7.0 11,000 

El0995 NO8595 0.5 75,000 

i 

- 
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Grid Coordinates Depth counts 
E,W N,S (ft) per Minute 

i 

!- 
I 
L 

I 
i 

I- 

I .- 

i 

I I- 

, 
i- 

J 
i 

I 
i- 

I 
L 

j 
..- 

i 

1 

- 

El0995 NO8595 1.0 294,000 
El0995 NO8595 1.5 268,000 
El0995 NO8595 2.0 157,000 
El0995 NO8595 2.5 114,000 
El0995 NO8595 3.0 66,000 
El0995 NO8595 3.5 30,000 
El0995 NO8595 4.0 18,000 
El0995 NO8595 4.5 14,000 
El0995 NO8595 5.0 13,000 
610995 NO8595 5.5 14,000 
El0995 NO8595 6.0 9,000 
El0995 NO8595 6.5 8,000 
El0995 NO8595 7.0 9,000 
El0995 NO8595 7.5 10,000 
El0995 NO8595 8.0 10,000 
El0995 NO8595 8.5 10,000 
El0995 NO8595 9.0 10,000 
El0995 NO8595 9.5 10,000 

El1000 NO8500 0.5 221,000 
El1000 NO8500 1.0 390,000 
El1000 NO8500 1.5 420,000 
El1000 NO8500 2.0 282,000 
El1000 NO8500 2.5 280,000 
El1000 NO8500 3.0 160,000 
El1000 NO8500 3.5 61,000 
BllOOO NO8500 4.0 25,000 
El1000 NO8500 4.5 18,000 
El1000 NO8500 5.0 20,000 
El1000 NO8500 5.5 22,000 
El1000 NO8500 6.0 23,000 
El1000 NO8500 6.5 13,000 
El1000 NO8500 7.0 12,000 
El1000 NO8500 7.5 11,000 
El1000 NO8500 8.0 11,000 
El1000 NO8500 8.5 8,000 
El1000 NO8500 9.0 7,000 
El1000 NO8500 9.5 8,000 

El1000 
El1000 
El1000 
El1000 

NO8700 
NO8700 
NO8700 
NO8700 

0.5 
1.0 
1.5 
2.0 

15,000 
33,000 
30,000 
43,000 
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Grid Coordinates Depth counts 
E,W N,S (ft) per Minute 

I 

I- 

L 
i- 

i 

El1000 NO8700 2.5 28,000 
El1000 NO8700 3.0 16,000 
El1000 NO8700 3.5 13,000 
El1000 NO8700 4.0 13,000 
El1000 NO8700 4.5 14,000 
El1000 NO8700 5.0 15,000 
El1000 NO8700 5.5 17,000 
El1000 NO8700 6.0 16,000 
BllOOO NO8700 6.5 14,000 

El1000 NO8781 0.5 13,000 
El1000 NO8781 1.0 22,000 
El1000 NO8781 1.5 26,000 
El1000 NO8781 2.0 23,000 
El1000 NO8781 2.5 26,000 
El1000 NO8781 3.0 22,000 
El1000 NO8781 3.5 18,000 
El1000 NO8781 4.0 16,000 
El1000 NO8781 4.5 14,000 
611000 NO8781 5.0 13,000 
El1000 NO8781 5.5 12,000 
El1000 NO8781 6.0 12,000 
El1000 NO8781 6.5 13,000 
El1000 NO8781 7.0 11,000 
El1000 NO8781 7.5 11,000 
El1000 NO8781 8.0 11,000 

1111015 NO9185 
El1015 NO9185 
El1015 NO9185 
El1015 NO9185 
El1015 NO9185 
El1015 NO9185 
El1015 NO9185 
El1015 NO9185 
El1015 NO9185 
El1015 NO9185 
El1015 NO9185 
El1015 NO9185 
El1015 NO9185 

El1021 NO8995 0.5 9,000 
El1021 NO8995 1.0 8,000 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 

2: 
5.5 
6.0 
6.5 

17,000 
17,000 
14,000 
11,000 

9,000 
9,000 
8,000 
9,000 

11,000 
12,000 
12,000 
13,000 
12,000 
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Grid Coordinates 
E,W N,S 

Depth Counts 
(ft) per Minute 

El1021 NO8995 1.5 8,000 
El1021 NO8995 2.0 7,000 
El1021 NO8995 2.5 8,000 
El1021 NO8995 3.0 8,000 
El1021 NO8995 3.5 8,000 
El1021 NO8995 4.0 8,000 
El1021 NO8995 4.5 11,000 
El1021 NO8995 5.0 18,000 
El1021 NO8995 5.5 37,000 
El1021 NO8995 6.0 39,000 
El1021 NO8995 6.5 74,000 
El1021 NO8995 7.0 131,000 
El1021 NO8995 7.5 108,000 
El1021 NO8995 8.0 18,000 

El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 
El1040 

NO8870 0.5 13,000 
NO8870 1.0 9,000 
NO8870 1.5 8,000 
NO8870 2.0 8,000 
NO8870 2.5 9,000 
NO8870 3.0 9,000 
NO8870 3.5 10,000 
NO8870 4.0 11,000 
NO8870 4.5 13,000 
NO8870 5.0 52,000 
NO8870 5.5 157,000 
NO8870 6.0 237,000 
NO8870 6.5 241,000 
NO8870 7.0 192,000 
NO8870 7.5 50,000 
NO8870 8.0 20,000 
NO8870 8.5 16,000 
NO8870 9.0 16,000 
NO8870 9.5 12,000 

El1050 
El1050 
El1050 
El1050 
El1050 
El1050 
El1050 
El1050 

NO8950 0.5 10,000 
NO8950 1.0 10,000 
NO8950 1.5 12,000 
NO8950 2.0 14,000 
NO8950 2.5 18,000 
NO8950 3.0 33,000 
NO8950 3.5 32,000 
NO8950 4.0 17,000 
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c. 

El1050 NO8950 4.5 14,000 
El1050 NO8950 5.0 12,000 
611050 NO8950 5.5 13,000 
El1050 NO8950 6.0 13,000 
El1050 NO8950 6.5 12,000 
El1050 NO8950 7.0 12,000 
El1050 NO8950 7.5 11,000 
El1050 NO8950 8.0 11,000 
El1050 NO8950 8.5 11,000 
El1050 NO8950 9.0 10,000 
111050 NO8950 9.5 11,000 

El1075 
El1075 
El1075 
El1075 
El1075 
El1075 
El1075 
El1075 
El1075 
El1075 
611075 
El1075 

NO9003 0.5 9,000 
NO9003 1.0 8,000 
NO9003 1.5 12,000 
NO9003 2.0 20,000 
NO9003 2.5 41,000 
NO9003 3.0 36,000 
NO9003 3.5 19,000 
NO9003 4.0 14,000 
NO9003 4.5 13,000 
NO9003 5.0 14,000 
NO9003 5.5 12,000 
NO9003 6.0 11,000 

El1080 
El1080 
El1080 
El1080 
El1080 
El1080 
El1080 
El1080 
El1080 

NO9110 0.5 6,000 
NO9110 1.0 10,000 
NO9110 1.5 11,000 
NO9110 2.0 12,000 
NO9110 2.5 12,000 
NO9110 3.0 12,000 
NO9110 3.5 14,000 
NO9110 4.0 15,000 
NO9110 4.5 15,000 

El1085 
El1085 
611085 
El1085 
El1085 
El1085 
El1085 
El1085 

NO8635 0.5 48,000 
NO8635 1.0 91,000 
NO8635 1.5 92,000 
NO8635 2.0 113,000 
NO8635 2.5 151,000 
NO8635 3.0 160,000 
NO8635 3.5 134,000 
NO8635 4.0 92,000 I i 
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I t 
Grid Coordinates 

E,W N,S 
Depth Counts 

(ft) per Minute 

1 
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El1085 NO8635 4.5 75,000 
El1085 NO8635 5.0 73,000 
El1085 NO8635 5.5 63,000 
El1085 NO8635 6.0 49,000 
El1085 NO8635 6.5 37,000 
El1085 NO8635 7.0 25,000 
El1085 NO8635 7.5 20,000 
El1085 NO8635 8.0 18,000 
El1085 NO8635 8.5 16,000 
El1085 NO8635 9.0 13,000 
El1085 NO8635 9.5 14,000 

BlllOO 
El1100 
El1100 
El1100 
BlllOO 
El1100 
El1100 
El1100 
El1100 
El1100 
El1100 
El1100 
El1100 
El1100 
BlllOO 
El1100 

NO8500 0.5 130,000 
NO8500 1.0 347,000 
NO8500 1.5 496,000 
NO8500 2.0 566,000 
NO8500 2.5 583,000 
NO8500 3.0 504,000 
NO8500 3.5 323,000 
NO8500 4.0 123,000 
NO8500 4.5 47,000 
NO8500 5.0 19,000 
NO8500 5.5 14,000 
NO8500 6.0 14,000 
NO8500 6.5 13,000 
NO8500 7.0 13,000 
NO8500 7.5 12,000 
NO8500 8.0 12,000 

El1100 
El1100 
El1100 
El1100 
El1100 
BlllOO 
El1100 
El1100 
El1100 
BlllOO 
BlllOO 
El1100 
El1100 
El1100 

NO8600 0.5 111,000 
NO8600 1.0 281,000 
NO8600 1.5 300,000 
NO8600 2.0 214,000 
NO8600 2.5 152,000 
NO8600 3.0 130,000 
NO8600 3.5 123,000 
NO8600 4.0 102,QOO 
NO8600 4.5 62,000 
NO8600 5.0 25,000 
NO8600 5.5 14,000 
NO8600 6.0 11,000 
NO8600 6.5 10,000 
NO8600 7.0 10,000 
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i 
Grid Coordinates Depth Counts 

E,W N,S (ft) per Minute 

j 
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El1100 NO8600 7.5 10,000 
611100 NO8600 8.0 9,000 
El1100 NO8600 8.5 9,000 
El1100 NO8600 9.0 8,000 
BlllOO NO8600 9.5 7,000 

El1110 NO8785 0.5 13,000 
El1110 NO8785 1.0 15,000 
El1110 NO8785 1.5 16,000 
611110 NO8785 2.0 16,000 
El1110 NO8785 2.5 14,000 
El1110 NO8785 3.0 16,000 
El1110 NO8785 3.5 17,000 
El1110 NO8785 4.0 34,000 
El1110 NO8785 4.5 109,000 
BllllO NO8785 5.0 98,000 
El1110 NO8785 5.5 33,000 
El1110 NO8785 6.0 15,000 
El1110 NO8785 6.5 13,000 
El1110 NO8785 7.0 14,000 
111110 NO8785 7.5 12,000 
El1110 NO8785 8.0 12,000 

$11150 NO9200 0.5 11,000 
El1150 NO9200 1.0 13,000 
611150 NO9200 1.5 13,000 
El1150 NO9200 2.0 14,000 
El1150 NO9200 2.5 13,000 
El1150 NO9200 3.0 12,000 
El1150 NO9200 3.5 11,000 
El1150 NO9200 4.0 11,000 
El1150 NO9200 4.5 11,000 

El1190 
El1190 
El1190 
El1190 
El1190 
El1190 
El1190 
El1190 
El1190 
El1190 

NO8500 0.5 94,000 
NO8500 1.0 170,000 
NO8500 1.5 183,000 
NO8500 2.0 130,000 
NO8500 2.5 117,000 
NO8500 3.0 139,000 
NO8500 3.5 83,000 
NO8500 4.0 34,000 
NO8500 4.5 16,000 
NO8500 5.0 12,000 
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Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

I ._ 
I 

El1190 NO8500 
El1190 NO8500 
El1190 NO8500 
El1190 NO8500 
El1190 NO8500 
El1190 NO8500 
El1190 NO8500 
El1190 NO8500 
El1190 NO8500 
611190 NO8500 

El1200 NO8600 0.5 64,000 
El1200 NO8600 1.0 161,000 
El1200 NO8600 1.5 161,000 
El1200 NO8600 2.0 120,000 
El1200 NO8600 2.5 79,000 
El1200 NO8600 3.0 70,000 
El1200 NO8600 3.5 56,000 
El1200 NO8600 4.0 37,000 
El1200 NO8600 4.5 24,000 
El1200 NO8600 5.0 19,000 
El1200 NO8600 5.5 15,000 
El1200 NO8600 6.0 14,000 
El1200 NO8600 6.5 14,000 
El1200 NO8600 7.0 11,000 
El1200 NO8600 7.5 10,000 
El1200 NO8600 8.0 10,000 
El1200 NO8600 8.5 9,000 
811200 NO8600 9.0 9,000 
El1200 NO8600 9.5 11,000 

El1200 NO8700 0.5 12,000 
El1200 NO8700 1.0 17,000 
El1200 NO8700 1.5 15,000 
El1200 NO8700 2.0 18,000 
El1200 NO8700 2.5 23,000 
El1200 NO8700 3.0 27,000 
El1200 NO8700 3.5 30,000 
El1200 NO8700 4.0 25,000 
El1200 NO8700 4.5 13,000 
El1200 NO8700 5.0 11,000 
El1200 NO8700 5.5 9,000 
611200 NO8700 6.0 9,000 

5.5 
6.0 
6.5 

E 
8.0 
8.5 
9.0 
9.5 

10.0 

11,000 
11,000 
10,000 

9,000 
9,000 
9,000 

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

I I . 
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Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

El1200 NO8700 6.5 9,000 
El1200 NO8700 7.0 9,000 
El1200 NO8700 7.5 10,000 
El1200 NO8700 8.0 11,000 
El1200 NO8700 8.5 11,000 
El1200 NO8700 9.0 10,000 

El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 
El1200 

NO8900 0.5 8,000 
NO8900 1.0 11,000 
NO8900 1.5 20,000 
NO8900 2.0 15,000 
NO8900 2.5 15,000 
NO8900 3.0 14,000 
NO8900 3.5 13,000 
NO8900 4.0 12,000 
NO8900 4.5 13,000 
NO8900 5.0 13,000 
NO8900 5.5 12,000 
NO8900 6.0 10,000 
NO8900 6.5 9,000 
NO8900 7.0 10,000 
NO8900 7.5 10,000 
NO8900 8.0 10,000 
NO8900 8.5 9,000 
NO8900 9.0 8,000 
NO8900 9.5 9,000 

El1205 NO8806 0.5 14,000 
El1205 NO8806 1.0 14,000 
El1205 NO8806 1.5 18,000 
El1205 NO8806 2.0 16,000 
El1205 NO8806 2.5 13,000 
El1205 NO8806 3.0 12,000 
El1205 NO8806 3.5 13,000 
El1205 NO8806 4.0 13,000 
El1205 NO8806 4.5 14,000 
El1205 NO8806 5.0 14,000 
El1205 NO8806 5.5 15,000 
El1205 NO8806 6.0 13,000 
El1205 NO8806 6.5 10,000 
El1205 NO8806 7.0 9,000 
El1205 NO8806 7.5 9,000 
El1205 NO8806 8.0 8,000 
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Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

El1205 NO8806 8.5 8,000 
El1205 NO8806 9.0 8,000 
El1205 NO8806 9.5 9,000 

El1207 NO9000 0.5 27,000 
El1207 NO9000 1.0 49,000 
El1207 NO9000 1.5 88,000 
El1207 NO9000 2.0 80,000 
El1207 NO9000 2.5 44,000 
El1207 NO9000 3.0 27,000 
El1207 NO9000 3.5 33,000 
El1207 NO9000 4.0 30,000 
El1207 NO9000 4.5 18,000 
El1207 NO9000 5.0 16,000 

El1210 NO9100 0.5 24,000 
El1210 NO9100 1.0 20,000 
El1210 NO9100 1.5 16,000 
El1210 NO9100 2.0 15,000 
El1210 NO9100 2.5 13,000 
El1210 NO9100 3.0 13,000 
El1210 NO9100 3.5 14,000 
El1210 NO9100 4.0 13,000 

El1210 
El1210 
El1210 
El1210 
El1210 
El1210 
El1210 
El1210 
El1210 
El1210 

NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 
NO9200 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 

14,000 
13,000 
13,000 
12,000 
10,000 
10,000 
11,000 
10,000 
12,000 
10,000 

El1300 NO8500 0.5 233,000 
El1300 NO8500 1.0 441,000 
El1300 NO8500 1.5 480,000 
El1300 NO8500 2.0 432,000 
El1300 NO8500 2.5 212,000 
El1300 NO8500 3.0 79,000 
El1300 NO8500 3.5 41,000 
El1300 NO8500 4.0 34,000 
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TABLE 5-4 
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Grid Coordinates Depth Counts 
E,W N,S (ftl per Minute 

El1300 NO8500 4.5 25,000 
El1300 NO8500 5.0 18,000 
El1300 NO8500 5.5 17,000 
El1300 NO8500 6.0 13,000 
El1300 NO8500 6.5 10,000 

El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 

NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 

NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 

0.5 97,000 
1.0 89,000 
1.5 75,000 
2.0 112,000 
2.5 125,000 
3.0 65,000 
3.5 28,000 
4.0 16,000 
4.5 12,000 
5.0 11,000 
5.5 10,000 
6.0 11,000 
6.5 11,000 
7.0 10,000 
7.5 10,000 
8.0 9,000 
8.5 9,000 
9.0 8,000 

El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
El1300 
811300 
El1300 
El1300 
El1300 
El1300 
El1300 
611300 
El1300 
El1300 
El1300 

0.5 136,000 
1.0 199,000 
1.5 191,000 
2.0 117,000 
2.5 85,000 
3.0 71,000 
3.5 57,000 
4.0 39,000 
4.5 24,000 
5.0 17,000 
5.5 16,000 
6.0 13,000 
6.5 10,000 
7.0 9,000 
7.5 8,000 
8.0 9,000 
8.5 11,000 
9.0 11,000 
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TABLE 5-4 

(continued) 
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Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

El1300 
611300 
611300 
El1300 
611300 

NO8800 
NO8800 
NO8800 
NO8800 
NO8800 

9.5 
10.0 
10.5 
11.0 
11.5 

11,000 
10,000 

9,000 
9,000 

10,000 

El1300 NO8900 0.5 43,000 
El1300 NO8900 1.0 60,000 
El1300 NO8900 1.5 80,000 
El1300 NO8900 2.0 37,000 
El1300 NO8900 2.5 20,000 
611300 NO8900 3.0 16,000 
El1300 NO8900 3.5 14,000 
El1300 NO8900 4.0 12,000 
El1300 NO8900 4.5 10,000 
El1300 NO8900 5.0 10,000 
El1300 NO8900 5.5 10,000 
El1300 NO8900 6.0 10,000 

El1300 NO9000 0.5 28,000 
El1300 NO9000 1.0 36,000 
El1300 NO9000 1.5 41,000 
El1300 NO9000 2.0 18,000 
El1300 NO9000 2.5 14,000 
El1300 NO9000 3.0 11,000 
El1300 NO9000 3.5 9,000 
El1300 NO9000 4.0 9,000 
El1300 NO9000 4.5 10,000 
El1300 NO9000 5.0 10,000 
El1300 NO9000 5.5 10,000 
El1300 NO9000 6.0 9,000 
El1300 NO9000 6.5 10,000 
El1300 NO9000 7.0 11,000 
El1300 NO9000 7.5 11,000 
El1300 NO9000 8.0 11,000 

El1300 NO9200 0.5 12,000 
El1300 NO9200 1.0 20,000 
611300 NO9200 1.5 19,000 
El1300 NO9200 2.0 20,000 
El1300 NO9200 2.5 21,000 
El1300 NO9200 3.0 24,000 
El1300 NO9200 3.5 30,000 

64 



I L 
TABLE 5-4 

i -- 
(continued) 

Page 28 of 37 
I 
i- Grid Coordinates Depth Counts 

E,W N,S (ft> per Minute 

L 

i 

i -- 

I _- 
i -. 

L 
!L 

El1300 NO9200 4.0 30,000 
El1300 NO9200 4.5 20,000 
El1300 NO9200 5.0 15,000 
611300 NO9200 5.5 13,000 

El1300 NO9270 0.5 14,000 
El1300 NO9270 1.0 20,000 
El1300 NO9270 1.5 20,000 
El1300 NO9270 2.0 14,000 
El1300 NO9270 2.5 12,000 
El1300 NO9270 3.0 12,000 
El1300 NO9270 3.5 13,000 
El1300 NO9270 4.0 12,000 
El1300 NO9270 4.5 13,000 
El1300 NO9270 5.0 12,000 
El1300 NO9270 5.5 12,000 
El1300 NO9270 6.0 11,000 

El1305 NO8445 0.5 236,000 
El1305 NO8445 1.0 349,000 
El1305 NO8445 1.5 361,000 
El1305 NO8445 2.0 426,000 
El1305 NO8445 2.5 420,000 
El1305 NO8445 3.0 380,000 
El1305 NO8445 3.5 343,000 
El1305 NO8445 4.0 296,000 
El1305 NO8445 4.5 205,000 
El1305 NO8445 5.0 82,000 
El1305 NO8445 5.5 40,000 
El1305 NO8445 6.0 18,000 
El1305 NO8445 6.5 12,000 
El1305 NO8445 7.0 10,000 
El1305 NO8445 7.5 10,000 
El1305 NO8445 8.0 9,000 
El1305 NO8445 8.5 9,000 
El1305 NO8445 9.0 10,000 
El1305 NO8445 9.5 9,000 
El1305 NO8445 10.0 8,000 

El1305 NO9105 0.5 37,000 
El1305 NO9105 1.0 37,000 
El1305 NO9105 1.5 22,000 . 
El1305 NO9105 2.0 13,000 
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TABLE 5-4 
(continued) 

Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

El1305 NO9105 2.5 13,000 
El1305 NO9105 3.0 11,000 
El1305 NO9105 3.5 10,000 
El1305 NO9105 4.0 10,000 
El1305 NO9105 4.5 10,000 

El1350 NO9000 0.5 25,000 
El1350 NO9000 1.0 41,000 
El1350 NO9000 1.5 41,000 
El1350 NO9000 2.0 34,000 
111350 NO9000 2.5 18,000 
El1350 NO9000 3.0 13,000 
El1350 NO9000 3.5 12,000 
El1350 NO9000 4.0 11,000 
El1350 NO9000 4.5 11,000 
El1350 NO9000 5.0 11,000 
El1350 NO9000 5.5 11,000 
El1350 NO9000 6.0 11,000 

El1400 
El1400 
El1400 
El1400 
El1400 
El1400 
El1400 
El1400 
El1400 
El1400 
El1400 
El1400 
El1400 
El1400 
El1400 

El1400 
El1400 
El1400 
El1400 
El1400 
P11400 
El1400 
El1400 

NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 
NO8600 

NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 

0.5 142,000 
1.0 185,000 
1.5 171,000 
2.0 130,000 
2.5 69,000 
3.0 30,000 
3.5 15,000 
4.0 14,000 
4.5 11,000 
5.0 10,000 
5.5 10,000 
6.0 10,000 
6.5 10,000 
7.0 9,000 
7.5 10,000 

0.5 50,000 
1.0 38,000 
1.5 21,000 
2.0 16,000 
2.5 13,000 
3.0 11,000 
3.5 10,000 
4.0 9,000 

66 



045848 
TABLE 5-4 

(continued) 

Page 30 of 37 

Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

L 

i 

1 -- 
t 
t- 

1 
I- 

El1400 NO8800 4.5 10,000 
El1400 NO8800 5.0 10,000 
El1400 NO8800 5.5 9,000 
El1400 NO8800 6.0 9,000 

El1400 NO8900 0.5 22,000 
El1400 NO8900 1.0 30,000 
El1400 NO8900 1.5 31,000 
El1400 NO8900 2.0 22,000 
El1400 NO8900 2.5 15,000 
El1400 NO8900 3.0 12,000 
El1400 NO8900 3.5 9,000 
El1400 NO8900 4.0 10,000 
El1400 NO8900 4.5 10,000 
El1400 NO8900 5.0 10,000 

El1400 NO9000 0.5 23,000 
El1400 NO9000 1.0 22,000 
El1400 NO9000 1.5 14,000 
El1400 NO9000 2.0 13,000 
El1400 NO9000 2.5 12,000 
El1400 NO9000 3.0 12,000 
El1400 NO9000 3.5 12,000 
El1400 NO9000 4.0 11,000 
El1400 NO9000 4.5 10,000 
El1400 NO9000 5.0 11,000 
El1400 NO9000 5.5 11,000 
El1400 NO9000 6.0 10,000 
El1400 NO9000 6.5 9,000 

611400 NO9100 0.5 13,000 
EZl400 NO9100 1.0 13,000 
El1400 NO9100 1.5 12,000 
El1400 NO9100 2.0 11,000 
El1400 NO9100 2.5 12,000 
El1400 NO9100 3.0 11,000 
El1400 NO9100 3.5 10,000 
El1400 NO9100 4.0 11,000 
El1400 NO9100 4.5 10,000 
El1400 NO9100 5.0 11,000 
El1400 NO9100 5.5 11,000 
El1400 NO9100 6.0 11,000 
El1400 NO9100 6.5 10,000 
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Grid Coordinates Depth counts 
E,W N,S (ft) per Minute 
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El1400 NO9100 7.0 10,000 
El1400 NO9100 7.5 10,000 

El1400 NO9200 0.5 11,000 
El1400 NO9200 1.0 ‘14,000 
El1400 NO9200 1.5 12,000 
El1400 NO9200 2.0 11,000 
El1400 NO9200 2.5 10,000 
El1400 NO9200 3.0 10,000 
El1400 NO9200 3.5 10,000 
El1400 NO9200 4.0 9,000 
El1400 NO9200 4.5 9,000 

El1410 NO8680 0.5 167,000 
El1410 NO8680 1.0 305,000 
El1410 NO8680 1.5 361,000 
El1410 NO8680 2.0 349,000 
El1410 NO8680 2.5 213,000 
El1410 NO8680 3.0 71,000 
El1410 NO8680 3.5 27,000 
El1410 NO8680 4.0 16,000 
El1410 NO8680 4.5 12,000 
El1410 NO8680 5.0 10,000 
El1410 NO8680 5.5 10,000 
El1410 NO8680 6.0 9,000 
El1410 NO8680 6.5 10,000 
El1410 NO8680 7.0 10,000 
El1410 NO8680 7.5 10,000 
El1410 NO8680 8.0 11,000 
El1410 NO8680 8.5 10,000 
El1410 NO8680 9.0 9,000 
El1410 NO8680 9.5 9,000 
El1410 NO8680 10.0 9,000 
El1410 NO8680 10.5 10,000 
El1410 NO8680 11.0 10,000 
El1410 NO8680 11.5 10,000 
El1410 NO8680 12.0 11,000 
El1410 NO8680 12.5 11,000 
El1410 NO8680 13.0 10,000 
El1410 NO8680 13.5 10,000 

El1415 NO8485 
El1415 NO8485 

0.5 
1.0 
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TABLE 5-4 
(continued) 

Page 32 of 37 

Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

El1415 
El1415 
El1415 
El1415 
El1415 
El1415 
El1415 
El1415 

El1500 
El1500 
611500 
El1500 
El1500 
El1500 
El1500 
611500 
El1500 
El1500 
El1500 
El1500 
El1500 
611500 
El1500 

El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 

NO8485 1.5 97,000 
NO8485 2.0 154,000 
NO8485 2.5 177,000 
NO8485 3.0 122,000 
NO8485 3.5 47,000 
NO8485 4.0 28,000 
NO8485 4.5 13,000 
NO8485 5.0 11,000 

NO8500 0.5 98,000 
NO8500 1.0 154,000 
NO8500 1.5 195,000 
NO8500 2.0 137,000 
NO8500 2.5 69,000 
NO8500 3.0 33,000 
NO8500 3.5 16,000 
NO8500 4.0 14,000 
NO8500 4.5 11,000 
NO8500 5.0 10,000 
NO8500 5.5 10,000 
NO8500 6.0 9,000 
NO8500 6.5 10,000 
NO8500 7.0 10,000 
NO8500 7.5 10,000 

NO8600 0.5 73,000 
NO8600 1.0 93,000 
NO8600 1.5 54,000 
NO8600 2.0 22,000 
NO8600 2.5 16,000 
NO8600 3.0 21,000 
NO8600 3.5 25,000 
NO8600 4.0 33,000 
NO8600 4.5 49,000 
NO8600 5.0 50,000 
NO8600 5.5 34,000 
NO8600 6.0 14,000 
NO8600 6.5 11,000 
NO8600 7.0 11,000 
NO8600 7.5 10,000 
NO8600 8.0 10,000 
NO8600 8.5 10,000 
NO8600 9.0 11,000 
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TABLE 5-4 
(continued) 

Page 33 of 37 

Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

El1500 

El1500 
El1500 
El1500 
El1500 
El1500 
611500 
El1500 
611500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 

El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 
El1500 

NO8600 

NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 
NO8680 

NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 
NO8800 

9.5 10,000 

0.5 47,000 
1.0 38,000 
1.5 20,000 
2.0 16,000 
2.5 17,000 
3.0 30,000 
3.5 86,000 
4.0 140,000 
4.5 128,000 
5.0 111,000 
5.5 108,000 
6.0 71,000 
6.5 30,000 
7.0 16,000 
7.5 13,000 
8.0 12,000 
8.5 11,000 
9.0 10,000 
9.5 11,000 

10.0 11,000 
10.5 11,000 
11.0 11,000 
11.5 11,000 
12.0 11,000 
12.5 10,000 
13.0 10,000 
13.5 10,000 
14.0 10,000 

0.5 43,000 
1.0 26,000 
1.5 15,000 
2.0 13,000 
2.5 10,000 
3.0 10,000 
3.5 13,000 
4.0 12,000 
4.5 11,000 
5.0 10,000 
5.5 10,000 
6.0 10,000 
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TABLE 5-4 
(continued) 

Page 34 of 37 

Grid Coordinates Depth counts 
E,W NBS (ft) per Minute 

El1500 NO8800 6.5 10,000 
El1500 NO8800 7.0 11,000 
El1500 NO8800 7.5 10,000 
El1500 NO8800 8.0 11,000 
El1500 NO8800 8.5 11,000 

El1500 NO8900 0.5 30,000 
El1500 NO8900 1.0 35,000 
El1500 NO8900 1.5 33,000 
El1500 NO8900 2.0 22,000 
El1500 NO8900 2.5 17,000 
El1500 NO8900 3.0 12,000 
El1500 NO8900 3.5 12,000 
El1500 NO8900 4.0 14,000 
El1500 NO8900 4.5 13,000 
El1500 NO8900 5.0 12,000 
El1500 NO8900 5.5 11,000 
El1500 NO8900 6.0 11,000 
El1500 NO8900 6.5 12,000 
El1500 NO8900 7.0 11,000 
El1500 NO8900 7.5 11,000 
El1500 NO8900 8.0 11,000 
El1500 NO8900 8.5 10,000 
El1500 NO8900 9.0 10,000 
El1500 NO8900 9.5 9,000 
El1500 NO8900 10.0 9,000 

El1500 NO9000 0.5 16,000 
El1500 NO9000 1.0 16,000 
El1500 NO9000 1.5 12,000 
El1500 NO9000 2.0 12,000 
El1500 NO9000 2.5 12,000 
El1500 NO9000 3.0 16,000 
El1500 NO9000 3.5 19,000 
El1500 NO9000 4.0 22,000 
El1500 NO9000 4.5 14,000 
El1500 NO9000 5.0 10,000 
El1500 NO9000 5.5 9,000 
El1500 NO9000 6.0 9,000 
El1500 NO9000 6.5 8,000 
El1500 NO9000 7.0 8,000 
El1500 NO9000 7.5 8,000 
El1500 NO9000 8.0 8,000 
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TABLE 5-4 

(continued) 

Page 35 of 37 

Grid Coordinates Depth Counts 
E,W N,S (ft) per Minute 

t. 

L. 

i 

El1500 NO9000 8.5 8,000 
El1500 NO9000 9.0 9,000 
El1500 NO9000 9.5 9,000 
El1500 NO9000 10.0 9,000 
El1500 NO9000 10.5 10,000 
El1500 NO9000 11.0 10,000 
El1500 NO9000 11.5 10,000 
El1500 NO9000 12.0 11,000 
El1500 NO9000 12.5 10,000 

El1500 NO9250 0.5 22,000 
El1500 NO9250 1.0 25,000 
El1500 NO9250 1.5 21,000 
El1500 NO9250 2.0 16,000 
El1500 NO9250 2.5 14,000 
El1500 NO9250 3.0 15,000 
El1500 NO9250 3.5 16,000 

El1590 NO9100 0.5 11,000 
El1590 NO9100 1.0 13,000 
El1590 NO9100 1.5 12,000 
El1590 NO9100 2.0 11,000 
El1590 NO9100 2.5 10,000 
El1590 NO9100 3.0 10,000 
El1590 NO9100 3.5 11,000 
El1590 NO9100 4.0 10,000 
El1590 NO9100 4.5 9,000 

El1600 
El1600 
El1600 
El1600 
El1600 
El1600 
El1600 
El1600 
El1600 
El1600 
El1600 
El1600 
El1600 
El1600 
El1600 

NO8600 0.5 109,000 
NO8600 1.0 154,000 
NO8600 1.5 200,000 
NO8600 2.0 335,000 
NO8600 2.5 496,000 
NO8600 3.0 504,000 
NO8600 3.5 349,000 
NO8600 4.0 84,000 
NO8600 4.5 74,000 
NO8600 5.0 23,000 
NO8600 5.5 15,000 
NO8600 6.0 12,000 
NO8600 6.5 11,000 
NO8600 7.0 11,000 
NO8600 7.5 12,000 
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TABLE 5-4 
(continued) 

Page 36 of 37 

Grid Coordinates Depth counts 
E,W N,S (ft) per Minute 

El1600 NO8600 8.0 11,000 
El1600 NO8600 8.5 11,000 
El1600 NO8600 9.0 11,000 
El1600 NO8600 9.5 12,000 
El1600 NO8600 10.0 14,000 
El1600 NO8600 10.5 14,000 
El1600 NO8600 11.0 10,000 
El1600 NO8600 11.5 8,000 
El1600 NO8600 12.0 9,000 
El1600 NO8600 12.5 10,000 
El1600 NO8600 13.0 9,000 
El1600 NO8600 13.5 10,000 
El1600 NO8600 14.0 10,000 

El1600 NO9020 0.5 12,000 
El1600 NO9020 1.0 20,000 
El1600 NO9020 1.5 20,000 
El1600 NO9020 2.0 16,000 
B11600 NO9020 2.5 16,000 
El1600 NO9020 3.0 14,000 
El1600 NO9020 3.5 16,000 
El1600 NO9020 4.0 17,000 
El1600 NO9020 4.5 14,000 
El1600 NO9020 5.0 12,000 
El1600 NO9020 5.5 11,000 
El1600 NO9020 6.0 11,000 
B11600 NO9020 6.5 11,000 
El1600 NO9020 7.0 10,000 
B11600 NO9020 7.5 10,000 

El1602 NO8500 0.5 174,000 
El1602 NO8500 1.0 237,000 
B11602 NO8500 1.5 211,000 
El1602 NO8500 2.0 199,000 
B11602 NO8500 2.5 146,000 
El1602 NO8500 3.0 78,000 
El1602 NO8500 3.5 40,000 
B11602 NO8500 4.0 19,000 
El1602 NO8500 4.5 13,000 
El1602 NO8500 5.0 12,000 
El1602 NO8500 5.5 18,000 
El1602 NO8500 6.0 16,000 

El1705 NO9100 0.5 
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TABLE 5-4 
(continued) 

Page 37 of 37 

Grid Coordinates Depth Counts 
E,W N,S (ft> per Minute 

El1705 
El1705 
El1705 
B11705 
El1705 
El1705 
El1705 
El1705 

NO9100 
NO9100 
NO9100 
NO9100 
NO9100 
NO9100 
NO9100 
NO9100 

1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 

13,000 
13,000 
12,000 
10,000 
10,000 
10,000 
11,000 
10,000 

aThe variations in the depths of bore- 
and corresponding results given in this 
table are based on the boreholes pen- 
trating the contamination or the drill 
reaching refusal. 

bContamination not penetrated because 
the borehole collapsed. 
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TABLE 5-5 
SUBSURFACE SOIL SAMPLING RBSULTS 

AT SEARS 

Grid Coordinates Depth Concentrations (pCi/g +/- 2 sigmaja 
E,W N,S (ft) Uranium-238 Radium-226 Thorium-232 

B10085 NO8915 
El0085 NO8915 
El0085 NO8915 
El0085 NO8915 
B10506 NO9000 
El0506 NO9000 
B10506 NO9000 
El0506 NO9000 
B10506 NO9000 
El0506 NO9000 
El0506 NO9000 
El0800 NO8500 
El0800 NO8500 
El0800 NO8500 
El0800 NO8500 
B10800 NO8500 
El1085 NO8635 
El1085 NO8635 
El1085 NO8635 
El1085 NO8635 
El1085 NO8635 
B11085 NO8635 
El1085 NO8635 
El1085 NO8635 
El1350 NO9000 
El1350 NO9000 
El1350 NO9000 
El1350 NO9000 
El1350 NO9000 
El1350 NO9000 
El1350 NO9000 
El1350 NO9000 
El1415 NO8485 
El1415 NO8485 
El1415 NO8485 
B11415 NO8485 
El1415 NO8485 
El1415 NO8485 
El1415 NO8485 

o-1 <40.0 
l-2 <60.0 
2-3 <17.0 
3-4 <43.0 
o-1 <12.0 
3-4 <46.0 
4-5 <86.0 
6-7 <57.0 
7-8 <38.0 
8-9 <25.0 
9-10 <30.0 
2-3 <75.0 
3-4 <17.0 
4-5 <37.0 
5-6 <9.0 
6-7 <37.0 
l-2 <88.0 
2-3 <32.0 
3-4 (32.0 
5-6 <18.0 
6-7 <31.0 
7-8 <64.0 
8-9 <33.0 
9-10 <9.0 
o-1 <56.0 
l-2 <22.0 
2-3 <13.0 
3-4 <13.'0 
4-5 <14.0 
5-6 <13.0 
6-7 (33.0 
7-8 <38.0 
o-1 <70.0 
l-2 <84.0 
2-3 <185.0 
3-4 <232.0 
4-5 <13.0 
5-6 <40.0 
6-7 40.0 2 18.0 

6.0 + 1.0 
3.0 + 1.0 

<6.0 
2.0 + 1.0 
4.0 + 1.0 

23.0 + 3.0 
37.0 2 10.0 
10.0 + 1.0 

2.0 + 1.0 
1.0 + 1.0 
2.0 + 1.0 
5.0 + 1.0 

<5.0 
1.0 + 1.0 
1.0 f. 1.0 

<2.0 
7.0 + 1.0 
4.0 + 2.0 

13.0 + 4.0 
5.0 + 1.0 
3.0 + 1.0 
2.0 2 1.0 
2.0 2 1.0 
1.0 + 1.0 
4.0 2 1.0 

<5.0 
5.0 + 2.0 

(4.0 
2.0 2 1.0 
2.0 t 1.0 
3.0 + 1.0 
2.0 2 1.0 
6.0 t 2.0 
2.0 + 2.0 

16.0 + 2.0 
12.0 t 4.0 

<4.0 
1.0 + 1.0 
1.0 + 1.0 

44.0 2 5.0 
9.0 + 2.0 
8.0 2 1.0 
4.0 + 1.0 

21.0 + 8.0 
108.0 + 11.0 
180.0 + 13.0 

53.0 + 10.0 
3.0 + 1.0 
2.0 + 1.0 

<3.0 
34.0 5 5.0 

<7.0 
2.0 + 1.0 
1.0 + 1.0 

<4.0 
25.0 + 3.0 
21.0 + 2.0 
61.0 + 5.0 
13.0 + 2.0 
14.0 + 3.0 

4.0 2 1.0 
3.0 2 1.0 

<4.0 
8.0 + 1.0 

16.0 + 2.0 
13.0 + 3.0 

<6.0 
<5.0 
<3.0 

2.0 + 1.0 
<4.0 

15.0 + 3.0 
17.0 + 4.0 
68.0 + 6.0 

87.o t x 2.02 . 
3.0 + 1.0 

<3.0 

aThe low level of detectability was proportional to the quantity of 
the sample, the heterogeneity of the sample, moisture 
content, and counting geometry. 
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TABLE 5-6 
RADON MEASUREMENTS IN SEARS WAREHOUSE 

Method 

Lucas cell (predrilling) 

Employee washroom 

pCi/l 

2.2 

Supervisor’s office 0.6 

Radon Pylon 

Borehole locations - predrilling 0 - 0.9 

Borehole locations - immediately 
after drilling 5 - 30 

Borehole locations - 72 hours 
after drillinga 50 - 300 

aconcentrations returned to background levels after the holes were 
sealed. 
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TABLE 5-7 
GAMMA RADIATION EXPOSURE RATB MBASURBMBNTS 

AT SEARS 

Grid Coordinates Bxposure Rate 
E,W N,S (uR/h) 

El0400 
El0400 
El0400 
El0700 
El0700 
El0700 
BllOOO 
BllOOO 
El1000 

NO8900 12 
NO9000 14 
NO9100 14 
NO8900 11 
NO9000 12 
NO9100 14 
NO8900 11 
NO9000 13 
NO9100 15 
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045048 

TABLE 5-8 

SUBBARY OF PRIORITY POLLUTANT BETALS ANALYSIS AT THE SEARS PROPERTY 

Waximum Beta1 
Results of BP Bean (Range) of Number of 

Range of Sample Toxicity Test/ Backgrounda Results Greater 
Concentrations EPA Standard Concentrations Than Background Sample 

(ppm) (ppm) (ppm) Range Location 

Arsenic 

Cadmium 

Chromium 

Lead 

Bercury 

Selenium 

Silver 

Beryllium 

Copper 

Nickel 

Thallium, 

Zinc- 

Antimony 

<2 - 10 

CO.08 - 2 

6 - 99 

10 - 4200 

CO.1 - 0.8 

<l - <4 

co.2 

x0.01 

6- 140 

5.7 - 18 

<2 - 8 

22 - 430 

<2 - 14 

0.0415 

co.0411 

<0.04/s 

0.215 

<0.001/0.2 

<0.01/l 

co.0315 

NA 

NA 

HA 

#A 

NA 

NA 

2 (l-50) 

0.06 (0.01-0.7) 

100 (S-3000) 

10 (2-200) 

0.03 (0.01-3) 

(0.01-2) 

0.1 (0.01-S) 

6 (0.1-40) 

20 (2-100) 

40 (10-1000) 

0.1 

50 (10-300) 

(2-10) 

N9000, 
El0506 

-b- 

N9305, 
El0200 

N9305 
El0200 

N8500, 
El0800 

N8500, 
El0800 

N9930. 
E9800 

N9300, 
E9700 

N9305, 
El0200 

N8690, 
El1650 

N8690, 
El1650 

N9305, 
El0200 

N8690, 
El1650 

aSee Reference 11. 

bCoordinates for this constituent are N9305, E10200; N8915, E10200; N8380, El1000 
and N8690, E11650. 
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