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§"-' % ' UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
By o - REGION Iii
AL prate P
841 Chestnut Building
' Philadelphia, Pennsylvania 191074431

_ , August 1,1995
Mr. Kevin Hess
PA Department of Environmental Protection
' Hazardous Sites Cleanup Program
Lee Park, Suite 6010
555 North Lane -
Conshohocken, PA 19428

RE# Austin Avenue Radiation Site

Dear Mr. Hess:
/

Enclosed for the Department’s information are three copies
of a document titled, “FINAL REPORT; AUSTIN AVENUE RADIATION
SITE; SOIL AND GROUND WATER SAMPLING RESULTS..." which was
prepared under contract by EPA’s Emerjency Response Team. The
investigation which is the subject of this report was- performed
in the immediate vicinity of the former Cummings processing
facility which was located at South Union and Austin Avenues,
Lansdowne, Delaware County, PA. The report presents information

‘ regarding the radiological contamination of soils and ground
water. The document does not include a risk assessment nor are
remedial alternatives offered. EPA anticipates that we will
perform an "in-house" risk assessment and that remedial
alternatives will be developed in the event that the risk
assessment indicates a need for cleanup action(s). The document
is currently under review by EPA’s technical personnel.

Should the Departmenﬁ wish to offer comments on this
document, I would appreciate having those comments on or before
September 1, 1995,

Please contact me at 215-597-8996 if you wish to discuss
this or any other Site-related matters. :

P
Sincerely,

N
o

ireee ~ ¢
Victor J. Janosik . .
Remedial Project Manager
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION it '
841 Chestnut Building
‘Philadelphia, Pennsylvania 19107

SUBJECT: Austin Avenue Radiation Site , ! DATE: 8-1-95
Ground WatergInvestigationr ':,/
FROM: Victor J. Janosik, RPM (3HW24) f#é&

d

TO: Bill Belanger (3AT12)
- Dawn Iovan (3HW13)
Barbara Rudnick (3HW13)

Attached for your review and comment is a copy of a document
titled, Y“FINAL REPORT; AUSTIN AVENUE RADIATION SITE; SOIL AND
GROUNDWATER SAMPLING RESULTS..." which was prepared under
contract by the EPA Environmental Response Team (ERT). The
investigation was performed in March and April 1995 in the
vicinity of the (former) Cummings processing facility which was
located at South Union and Austin Avenues in the Borough of
Lansdowne, Delaware County, PA.

We had previously discussed performing an in-house risk
assessment to determine whether the ground water contamination
presents a significant risk to human health. After you have had
an opportunity to review the document, we should meet and discuss
~ the development of a risk assessment. I am requesting that you

complete your review of this document by September 1, 1995.
Thanks!

cc: Tony Dappolone (3HW24)
-Eric Johnson (3HW13)
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION il
841 Chestnut Building
Phitadelphia, Pennsylvania 19107

SUBJECT: Austin Avenue Radiation Site DATE: 9-12-95
Final G.W./Soils Report

\

 FROM: Victor J. Janosik, RPM /,(//

TO: File

I spoke by telephone with PADEP Project Officer, Kevin Hess
today regarding the "Final Report, Austin Avenue Radiation Site,
Soil and Groundwater Sampling Results..." dated July 1995, and
which pertalns to soil and ground water sampling that was
conducted in spring of 1995 by EPA/ERT in the vicinity of the
former Cummings processing facility. Kevin noted that PADEP will
not offer any comments on the report. -
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FINAL REPORT
AUSTIN AVENUE RADIATION SITE
SOIL AND GROUNDWATER SAMPLING RESULTS
AUSTIN AND S. UNION AVENUE, LANSDOWNE, PENNSYLVANIA
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. Significant contributions to this project were made by the following personnel:

Donna Getty
Thomas Mignone
Chris Pereira
Mary Reynolds

Wanda Rule
Paul Sarcich

. 095\del\fr\9507\fr0095,

REAC, Edison, NJ

REAC, Edisop, NJ
REAC, Edison, NJ

REAC, Edison, NJ

REAC, Edison, NJ
REAC, Edison, NJ

Statistical Analysis of Radiological Data

REAC Health and Safety Officer

Radiological Analyses Technician, Health and Safety
Advisor

Radiological Analyses Coordinator, Site Health and Safety
Coordinator

Radiological Analyses Technician

Surveying, Soil Logging Assistance
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TECHNICAL REPORT ABSTRACT

.WORK ASSIGNMENT NO.: 0-137
REPORT TITLE: Final Report, Austin Avenue Radiation Site
REPORT DATE: July 1995 .
NO. OF PAGES IN REPORT: 15 -

|

CONTRACT NO: 68-C4-0022

PRIME CONTRACTOR: ROY F. WESTON., INC.
PROJECT OFFICER: RAJESHMAL SINGHVI
ADDRESS/TELEPHONE: U.S. EPA/ERT

PROGRAM' OFFICE: ENVIRONMENTAL RESPONSE TEAM (ERT)

2890 WOODBRIDGE AVENUE
EDISON, NJ 08837
908-321-6761

Does this report contain confidential business information?

Yes No XX

KEYWORDS/DESCRIPTORS - Select the scientific or engineering terms that identify the major
concepts of the research and are sufficiently specific and precise to be used as index entries for
cataloging. :

radiation; groundwater; Region 2; uranium; radium; thorium; gross alpha activity; Austin Avenue;,
Landsdowne

REPORT ABSTRACT - Include a brief (200 word or less) factual summary of the scope and nature of
the work performed and reference in the report

The Austin Avenue Radiation site is a former radium prdcessing facility located in Landsdowne, PA.
During the radium processing operation, surface soils and the water table aquifer were contaminated
with radionuclides, specifically, uranium, thorium and radium. Radioactive mill tailings from the
operation were disposed throughout the community and a radioactive liquid effluent was released on-
site. REAC developed a sampling grid and installed soil borings using an Ingersoll Rand A-300m
Hollow Stem Auger drill, to evaluate the extent of contamination. Soil samples were collected by
split spoon samplers. Bore holes were advanced to a minimum of 12 feet into the saturated zone
where temporary well points were installed and groundwater samples were collected. - Field screening
analytical instrumentation was used to evaluate gross alpha activities in subsurface soil, filtered
groundwater, and unfiltered groundwater. Samples were sent to an independent }aboratory for specific
radioisotopic analysis. Analyses of subsurface soil samples indicate concentrations of the isotopes
analyzed for are typical of those found in nature. Groundwater analyses indicate that no unfiltered
or filtered groundwater sample exceeded the current U.S. EPA Maximum Contaminant Limit (MCL)
for uranium or thorium in drinking water. The current MCL for radium in drinking water was
exceeded in one out of 17 unfiltered groundwater samples No filtered groundwater sample exceeded
the current MCL.
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1.0

INTRODUCTION

1.1

1.2

Objectives

" The United States Environmental Protection Agency’s (U.S. EPA) Environmental Response

Team (ERT) Work Assignment Manager issued Work Assignment # 0-095 requesting
Response Engineering and Analytical Contract (REAC) assistance with an extent of
contamination (EOC) in groundwater investigation at the Austin Avenue Radiation site in
Lansdowne, PA. , '

The objectives of the EOC investigation were to:

. Develop a sampling grid to collect soil samples at the groundwater/soil interface, and
install temporary groundwater sampling points beginning at the southeast corner .of
the former Cummings warchouse site. Moving in a southern direction, sampling
points were advanced at 200-foot intervals, continuing four to six blocks from the
former warechouse. Samples were collected in soil bore holes, considered
hydraulically up gradient of the former warehouse site, to establish background levels
of the target radionuclides. ‘

. Perform field screening of the collected soil and water samples to assess the presence '

of alpha emitting radionuclide contamination. In addition, quantification of radium-
226 will be performed on the water and soil samples by gamma spectroscopy analysis.
REAC will provide for the subcontracted analyses of all samples above background,
gross alpha contaminated soil and groundwater samples. The samples will be
analyzed for the radioisotopes radium-226 (Ra-226), thorium-230 (Th-230), uranium-
234 (U-234), and uranium-238 (U-238).

Site Background

The Austin Avenue Radiation site (site) is located in Lansdowne, Delaware County, PA. The
original site was located at the corner of Austin Avenue and South Union Avenue and
comprised a land area approximately 150 feet x 150 feet (Figure 1). During the 1920s, a
warehouse on the site property operated as a radium processing facility, extracting radium’

from camnotite ore mined from deposits in Utah and Colorado. Radioactive waste tailings

were produced containing uranium, thorium, and radium. During the time of operation, local
building and repovation operations used the tailings as fill for mortar and building materials
throughout the community. In addition, a liquid effluent containing uranium was discharged
during processing activities into cesspool systems on the site property.

Under work assignmeni # 0-095, REAC personnel were tasked by the U.S. EPA/ERT to
determine the extent of contamination in the surficial aquifer, potential threats to human
health should contamination exist, and remediation options to counter the contamination

" threat.

.1.2. 1 Regional Geology

The Austin Avenue Radiation site is located in the Piedmont Uplands Section of the
Piedmont Province. The rock of the Piedmont Upland section are metamorphic and
igneous types of late Cambrian to Precambrian age and consist primarily of schists
and quartzite. The igneous rock of the Piedmont Upland Section ranges from
granite to very basic rocks. Outcrops are scarce. The metamorphic rocks of the
section are primarily schists, quartzite, and gneiss.

095\del\fr\9507\fr0095
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2.0

. 1.2.2  Site Geology

The soil encountered below the Austin Avenue site, west of South Union Avenue,
consisted primarily of fine to medium sands with clay, grading into weathered gneiss
and schists (Precambrian), with a speckled to banded tan/brown, olive green, and
white appearance. Quartz material which weathered to a greenish gray soil was
observed. The white material is a crystalline micaceous marble from the Cockeysville
marble rock unit. Mica and graphite occurred in flakes disseminated throughout the
gneiss, identified by a tin-white metallic luster. This stratigraphy is indicative of the
_ Wissahickon formation. '

The soil to the east of South ‘Union Avenue is as described as abovef, although soil
_bore hole $B-14 and SB-15, contained a significant gray clay layer in the unit above
the weathered granite-gneiss and schist.

METHODOLOGY

Site work was performed from 27 Mafch 1995 through 7 April 1995. REAC field members
participating in this site work included Mary Reynolds, Wanda Rule, Paul Sarcich, Chris Pereira, Tom

' Mignone, and Gary Newhart. William M. Reichart Well Drillers of Hanover, PA was contracted to

provide geotechnical drilling services to collect the soil and groundwater samples. Teledyne Brown
Engineering Laboratory (TBE) was contracted to perform the radiological analyses for gross alpha
and specific radioisotopic quantification.

On 27 March 1995, REAC mobilized to begin work at the site. During the soil and groundwater
sampling activities, a REAC geotechnical engineer logged the soil bore holes to confirm the site
geology and measure the depths to water at the temporary sampling point locations. The data has
been interpreted to create a groundwater table, potentiometric surface map.

2.1 Soil and Groundwater Sampling

During the period between 28 March 1995 and 5 April . 1995, 17 soil bore holes and
temporary well points were installed based on an approximate 200-foot sampling grid,
anchored at the southern corner of Austin Avenue and South Union Avenue (Figure 1). An
Ingersoll Rand A-300 Hollow Stem Auger drilling rig was used to drill the bore holes; soil
samples were collected by split spoon samplers [2-inch outer diameter (OD). by 2-feet long].
Initially, samples were collected from ground surface to 6 feet into the water table (0-2 feet,
2-4 feet, 4-6 feet, 6-8 feet, etc.). This evolved into sampling every other interval from ground
surface to the water table (0-2 feet, 4-6 feet, 8-10 feet, 12-14 feet, etc.), then collecting two
consecutive spilt spoons in the saturated zone. The GEOLIS™ logs of each bore hole are
located in Appendix A. The bore holes were advanced to a minimum of 10 feet into the
saturated zone, where the temporary well point. was installed, the augers removed, and the
groundwater collection process started. Prior to collecting groundwater samples, the static
water level was measured from within the temporary well point. Following the soil and
groundwater collection, the site (inclusive of sampling point locations) was surveyed to
establish water table contours. A water table contour map is provided as Figure 2.

The temporary well point installed in the bore hole was purged until a relatively clear
groundwater sample was obtained (SB-8, SB-14, and SB-15 were odorless and void of any
sheen). At a minimum, two gallons were purged from the temporary well points prior to
collecting groundwater samples. Three 1-gallon water samples were collected in polyethylene

095\de\ fr\9507\fr0095
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cube-containers from each temporary well point. Two of the 1-gallon water samples (per
’ sampling location) were acidified and sent to TBE for specific radioisotopic identification and
‘ gross alpha activity determination. Chain of Custody Records are located in Appendix B.
One 1-gallon sample was given to the on-site radiological screening laboratory for gross alpha
- activity analysis. On-site analytical evaluation Chain of Custody Records are located in
Appendix C. .

2.1.1  Shelby Tube Collection

A Shelby tube sample of soil was collected just above the water table from bore hole
SB-11, at the 10 to 12 feet below ground surface (bgs) imterval. This sample was
analyzed at the REAC Engineering Evaluation Unit for bulk density, moisture
content, hydraulic conductivity, porosity, and grain size distribution.

2.2 Radiological Field Screening Activities

" The radionuclides of concern for this site are U-238 and its associated progeny, specifically
U-234, Th-230, and Ra-226. Each .of these radionuclides decay with the emission of an alpha
particle. To Qqualitatively assess the presence of these radionuclides, field screening
measurements were performed to quantify the gross alpha activity in each sample. Gross
alpha activity analysis was performed on water samples and soil samples received from the
soil boring activities following Method 900.0,Gross Alpha and Beta Radioactivity In Drinking
Water.”  One filtered and one unfiltered sample was prepared from each water sample.
Gross alpha activity in water was calculated in picocuries per liter (pCi/L) using the following

formula: ‘
, ' oy (A)(1000)
. Alpha(pCilLy=—"-"—2—
' R2)YEXV)
where,
A = Alpha count rate per minute (cpm) - background cpm
E = Daily efficiency of the detector
v = Volume of aliquot from sample in milliliters (mL)
2.22 = Conversion factor disintegrations per minute (dpm/pCi)

One soil sample was prepared from each 2-foot composite samiple collected at each well
location for gross alpha activity. The sample analysis was performed following the procedure
from Ball and Debnam, University of North Carolina, Gross Alpha Activity In Soils.” Gross
alpha activities were calculated in picocuries per gram (pCi/g) using the following formula:

oy A
Al G )

where,
Alpha (cpin) - background (cpm)
Efficiency of the detector

Mass of sample (g)
Conversion factor (dpm/pCi)

‘ 095\del\fr\9507\fr0095 :
3

N Z >

AR300165



Soil samples from within the water table were collected and a composite sample was analyzed
for Ra-226 activity. Analysis was performed using an EG&G/ORTEC™ field portable

- Gamma Spectroscopy system utilizing a 3-inch by 3-inch sodium iodide (Nal) detector
following REAC Standard Operating Procedure (SOP) #1716, EG&G ORTEC Field Portable
Gamma Spectroscopy Operation. As a reference, a sealed U.S. EPA Ra-226 source with an
activity of 50 pCi/g was used. The quantification of Ra-226 was determined comparing the
net area under the Bismuth-214, 609 kilo electron-volts (keV) gamma ray peak in the
standard and unknown sample. Without the capabilities to perfectly seal the sample and
allow for the Ra-226 daughter isotopes to reach equilibrium, an empirical correction factor
of 1.3 was incorporated into the calculation to adjust for the non-equilibrium daughter
isotopes. This approximation was drawn from the National Council on Radiation Protection
and Measurements.” The following formulas were used to calculate the Ra-226 activity and
the minimum detectable acnv:ty (MDA) for each sample:

' C Ci/g)(Mc
AnoCiD)~- OO

(CrumdMass,)
Co : ' 50pCi/gX T _ ) (Mass,
MDA(pCilg)=2.71+4.65(Counts ;) COpCUg)T ) Mass,y
where,
© Ap = Activity Ra-226 (pCi/g)
MDA = Minimal detectable activity (pCi/g)
Cret sample = Sample net counts
ead = Net counts in standard ROI
Counts,,, = Background counts from sample analysis (Gross-Net)
.50 pCi/g = Activity of standard
Toampte = Count time of sample in seconds (s)
e = Count time of standard (s)
Mass, = Mass of standard (g)
Mass, ., = Mass of sample (g)
1.3 = Correction factor
2.3 ‘ Removable Contamination Surveys

Removable contamination surveys were performed to assess any contamination that may have
been presem on equipment and materials and that could potentially be transported off-site.

Removable contamination surveys consist of wiping an area of approximately 100 square
_centimeters (cm®) with a wipe test disk. Disks were analyzed using the Ludlum™ Model 2929 -
‘Duel Alpha, Beta-Gamma Scaler. Results were compared to background to indicate an
activity per cm’. In addition to performing wipe tests of laboratory surfaces and equipment,
drilling equipment .and vehicles used on site were also wipe tested for removable
contamination prior to exiting the site. No areas of removable contamination were found
during this field event. A
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2.5

2.6

Air Monitoring

During the period of well installation, a representative air sample was collected at each
location. In addition, a Real-Time Aerosol Monitor (RAM™) was utilized to assess the real-
time concentration of particulates generated during the intrusive work. Concentrations were
compared to action limits set for site activities. The air sampler was placed within the work
area of the intrusive work to monitor any dusts generated in the breathing zone, as well as
to monitor the exposures to the off-site community. Air sampling was performed using a
Staplex™ Air Sampler Pump drawing at a rate of 3 to 5 cubic feet per minute (cfm) through
a 2-inch diameter glass fiber filter. Air samples were analyzed on-site for gross alpha activity
using a Ludlum Model 2929, Duel Alpha, Beta-Gamma Scaler.

Air samples were analyzed after the cessation of sampling and then at a minimum, twice a
day until the count rate (cpm) reached an equilibrium. Air filters analyzed immediately after
the cessation of sampling showed a high count rate which can be attributed to the natural
Radon-222 and Radon-220 present in the air. The Radon-222 and Radon-220 progeny

. isotopes decay with an effective half life of 30 minutes and 10.6 hours, respectively. At the

point of equilibrium it can be presumed that the radon daughter isotopes on the air filter had
decayed, leaving any activity on the filters attributed to the long-lived radionuclides. A
concentration ‘per unit volume of air sampled was calculated using the following formula:

(A,)(4.505E-07)

Comelu CimD)= =000

where,

Concentration

Activity of sample at equilibrium (dpm) - background

(dpm)

Average flow rate, liters per minute (LPM)

Sample time, minute (min)

Conversion factor, microcuries per disintegrations per
' minute (pCi/dpm)

Conc

A,
F,

avg
-t

4.505 E-07

Surveying

During field activities, a survey was performed using a TOPCON™ GTS-3B total station
instrument to provide data for base maps, analytical result posting, and volume-calculations.

Sampling Equipment Decontamination

The non-dedicated sampling equipmeut (split spoon samplers, temporary well points, and
groundwater sampling pumps and tubing) were decontaminated before and after each
sampling location. The equipment was steam cleaned and allowed to air dry following
decontamination. ' ‘

The drill rig and hollow stem auger flights were decontaminated using high pressure steam
prior to entering and leaving the site. The augers were decontaminated before and after each
soil boring location. The drill rig was also decontaminated with high pressure steam cleaner
following the soil boring activities at sampling locations SB-10 and SB-15.
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AR300167



3.0

RESULTS

3.1'

3.2

33

Background Determination

Three soil boring locations were selected to represent background levels from which
concentrations of gross alpha and specific radioisotopic concentrations would be compared.
SB-5, SB-9 and SB-16 were selected as up-gradient groundwater locations with respect to the
site based on a previous groundwater gradient determination. Discussion of "background,”
unless otherwise cited, reflects the average of these three location points.

Groundwater Assessment

Based on the measured static groundwater levels, the primary groundwater flow component
from the site appears to be in a south to south-east direction (Figure 2). There appears to
be a flow away from the original site, to the north (interpreting bore hole SB-9, SB-11 and
SB-16), The South Eastern Pennsylvania Transportation Authority (SEPTA) rail line and
the B and C Auto Care facility grassy area are contributing recharge areas for the investigated
water table aquifer. This recharge may be responsible for a groundwater recharge mound,
inducing a Iocalized north to northwest groundwater flow component. Additional
contributing recharge areas for the water table aquifer appear to be the "uncovered" areas

. within the Advanced Chemical property, the lawns surrounding the Pennsylvania Job

Placement and Health and Human Services buildings (South Union Avenue), and the
residential grassy areas throughout the study area.

The groundwater levels were measured within 1 hour following the installation of the
temporary monitoring points. Water level data was collected through the temporary well
points; due to the inherent nature of temporary points, the monitoring points were not sand
or gravel packed, and were not fully developed. Therefore, the groundwater level data may
not fully represent undisturbed conditions, and actual water table contours may vary. Fully
developed, permanent monitor wells would yield accurate, reproducible static water levels.
Those water levels would define a more accurate water table surface map.,

Shelby Tube Results

A shelby tube sample bf soil was collected just above the water table from bore hole SB-11,
at the 10 to 12 feet bgs interval. This sample was analyzed at the REAC Engineering
Evaluation Unit for bulk density, moisture content, hydraulic conductivity, porosity, and grain
size distribution. The results are contained in Appendix E of this report and are summarized
as follows: ’

° Bulk density was measured at 1.77 glem®,

Total porosity was measured at 37.23 percent (%).

e Total pore‘vglume was calculated at 195.93 cm’.
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Total air pc;re volume was calculated to be 87.06 cm’.
Moisture content was determined to be 10.44 %.
The specific gravity of the soil was calculated to be 2.82.

The permeability of the soil was determined to be 1.42X 10 cm/sec.

3.4 Gross Alpha Activity Analysis

3.4.1

34.2

Groundwater

Following the procedures stated in Section 2.0 Methodology, one filtered and one
unfiitered groundwater sample were prepared on-site and analyzed for gross alpha

. activity to assess the presence of radioactive contamination. Additionally, unfiltered

and filtered groundwater samples were prepared and sent to TBE for gross alpha
activity determination.

Background gross alpha activity in unfiltered groundwater based on field screening
measurements was determined to be an average of 5.76 pCi/L. Gross alpha
measurement ranged from less than 1.0 pCi/L to the highest concentration of 34.9
pr/L at SB-15.

Background gross alpha concentrations could not be calculated for the field screening
filtered groundwater samples or TBE analyses, because at least one of the three
background samples were less than the MDA, therefore insufficient data exists to
allow for this calculation. TBE gross alpha analysis of unfiltered water ranged from
less than 2.0 pCi/L to a maximum concentration reported at SB-15 of 31.0 pCi/L.

Table 1 presents the gross alpha activity in unfiltered and filtered water calculated
from the on-site field screening analyses and TBE analyses. Flgure 3 and Figure 4

- presents the gross alpha activity determined by TBE at each sampling location for

unfiltered and filtered water, respectively.
Subsurface Soxl

A composite soil sample was collected from the split spoon samplers at each 2-foot
interval during soil boring. Soil samples were analyzed on-site for gross alpha
activity determination (Table 2). Those soils from depths within the groundwater
zone were collected and a composite sample was sent to TBE for gross alpha activity
determination (Table 3).

From the composite samples, the average background gross alpha activity in soil
calculated by field screening results was determined to be 11.6 pCi/g. Soil activities
ranged from 3.3 pCi/g to 22.2 pCi/g at SB-7.

The average background gross alpha activity in soil analyzed by TBE was determined
to be 17.0 pCi/g. Soil activities ranged from 8.1 pCi/g to 36 pCi/g at SB-13.
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3.5

3.6

3.7

3.8

Specific Isoto;;ic Analyses

Specific radioiso‘topic analyses were performed by TBE. Table 4 presents the isotope and the
methodology employed by TBE for radiological analyses.

3.5.1 Groundwater

" Groundwater samples were prepared for specific radioisotopic analysis in the on-site
screening laboratory. One filtered and one unfiltered water sample was acidified and
sent to TBE for U-238, U-234, Th-230 and Ra-226 determination. Water samples
were filtered using a Gelman™ 0.45 micrometer (pm) membrane capsule filter.
Results of the unfiltered and filtered groundwater analyses are found in Table 5 and
Table 6, respectively.  Figure 3 and Figure 4 present TBE results for specific
radioisotopic analyses in filtered and unfiltered groundwater at each location.

3.5.2 Subsurface Soil

One composite soil sample from each sampling location was prepared on-site for
analysis by TBE for U-238, U-234, Th-230 and Ra-226. Soil samples comprised of
a composite of the ranges located within the water table. A sample from the
composite depths was also analyzed on-site for Ra-226 determination, as stated in
Section 2.0 Methodology. TBE results for subsurface soil analyses are presented in
Table 7 and Figure 5.

Air Monitoring Results

Results calculated from daily air sampling activities were compared to the allowable effluent
concentration presented in Appendix B, Table 2, of Title 10, Code of Federal Register, Part
20, "Standards for Protection Against Radiation” (10CFR20). Resulting concentrations were
compared to Th-230, with an allowable effluent concentration of 2 E-14uCi/mL. Table 8

" presents the air monitoring results for the sampling period, the concentration at equilibrium
and the percent of the allowable effluent concentration. At no time was the effluent
concentration reached during this sampling event. Air sampling was not performed on 5
April, 1995 due to rain.

Personal Protective Equipment Evaluation

During this sampling event, health physics support was provided to the workers by work zone
air monitoring, field screening of persomal protective equipment (PPE) for alpha
contamination, and frequent removable contamination surveys of surfaces in the on-site
radiological screening laboratory and equipment. Upon exiting the work areas, field members
,were scanned by a Ludlum™ Model 12 rate meter and accompanying Model 44-12 alpha
scintillation probe. PPE, hands, and work boots were frequently scanned upon entrance to
the field lab. In addition, frequent removable contamination surveys were performed to assess
any contamination that may have been present on equipment and materials and that could
potentially be transported off-site.

Removable Contamination Surveys

No areas of removable contamination were found during this field event.

095\del\ r\9507\fr0095
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3.9

3.10

On-Site Soil and Water Evaluation

To monitor the disposal of soils and water generated on-site, water samples were taken from
the decontamination pit and analyzed for gross alpha activity in water following the sample
procedures stated above. The resulting activity was compared to the release criteria stated
in Appendix B, 10CFR20 for release to the sewers. All water samples disposed were below
the release criterion and were released on-site. In addition, soils collected were analyzed for
Ra-226 activity. All soil samples were thhm the range for background, and subsequently
deposited on-site.

Petroleum Contaminated Soil

A liquid, petroleum-like substance was recovered in the 6-to 12-foot interval in SB-8, the 8-to
14-foot interval in SB-10, the 8-to 16-foot interval in SB-14, and the 8-to 14-foot interval in
SB-15. The material was collected from location SB-10 and analyzed for volatile organic
compounds (VOCs) in soil; base neutral acid extractable (BNA) compounds in soil; pesticides
and polychlorinated biphenols (Pesticide/PCB) in soil; total petroleum hydrocarbons (TPH),
oil and grease in soil; and priority pollutant metal (PP Metals) in soil. The results of the
chemical evaluation are reported in the Appendxx D.

® The VOC analyses detected 2900 milligrams ‘per kilogram (mg/Kg) of

isopropylbenzene, 6000 mg/Kg (parts per million) n-propylbenzene, 3300 ppm sec-
butylbenzene, and 4800 ppm n-butylbenzene.

. The BNA analysés detected 96 ppm 2-methyinaphthalene and 29 ppm phenanthrene;

dibenzofuran (4.7 ppm), fluorene (12 ppm), and di-n-butylphthalate (7.8 ppm) were
detected at levels below the analytical method’s detection limit.

] The Pesticide/PCB analyses did not detect‘ any éompounds found on the analyte list.

® ' The PP Metals analyses detected 0.86 ppm arsenic, 7.5 ppm chrémium, 36 ppm
copper, 16 ppm lead, 14 ppm nickel, and 9.1 ppm zinc.

® The TPH analyses reported 4400 ppm petroleum hydrocarbons.

® The oil and greasé analyses detected 5300 ppm oil and grease.

Statistical Comparison Tests
3.11.1 Groundwater/Subsurface Soil

A statistical comparison of the on-site field screenfng gross alpha activity method and

the TBE analysis gross alpha activity method was conducted to determine if: (1) the.

two methodologies produced results that could be considered statistically equivalent,
and (2) the TBE analysis results could be predicted based on the on-site field
screening technique. A statistical comparison of TBE data of gross alpha analyses
and specific radioisotopic analysis was performed to determine if sampling location
activities were significantly higher than the locations selected as background.

. 095\del\fr\9507\fr0095 ,
o : 9

T AR30017|



095\del\fr\9507\fr0095

Pairwise Comparisons

To address whether the gross alpha results could be considered statistically
equivalent, a pairwise comparison of the two methodologies was conducted
for the 17 soil samples and 17 unfiltered water samples. Comparisons were
not conducted on the filtered water samples because of the high percentage
(62. 5%) of values listed which were unable 1o be quantxﬁed (<1.0).

To conduct a pairwise companson the TBE results were subtracted from the
corresponding field screening results.  This created new statistical
populations of the differences of the two methodologies, for both the soil
and the unfiltered water results. Wilkes-Shapiro Test of Normality, Alpha-
(a-) level of 0.10, was then performed on the differences, to determine if
they were normally distributed. If the calculated probability value (p-value)
was greater than 0.10,then the differences would be considered normally
distributed and the Pairwise Difference T-test would be used; otherwise, the
hypothesis of normality would be rejected and a non-parametric pairwise

" comparison, Sign Rank Test, would be used. The differences for the

unfiltered water samples were determined to come from a normal

- distribution (p-value=0.4291) while the differences for the soil results were

not normallyr distributed (p-value <0.05).

The Pairwise Difference T-test was conducted on the differences of the
unfiltered water results, with an a-level of 0.05. If the calculated p-value
was less than 0.05, the null hypothesis, that the mean of the differences

‘equals 0, would be rejected implying that the field screening results and the

TBE results for the unfiltered water samples were significantly different from
each other. Similarly, a non-parametric Sign-Rank test was performed on the
differences of the soil results, also at an e-level of 0.05.

Results of the Pairwise compansons indicate that no significant difference
can be found between the field screening and TBE results for the unfiltered
water samples (p-value=0.2121); however, the field screening and TBE
results were significantly different for the soil samples.

Reg;ession Analysis

Regression analyses were performed on both the gross alpha unfiltered water
and the gross alpha subsurface soil sample results to determine if the TBE
results ‘could be predicted by the field screening results. No significant
regression model could be found for either the unfiltered water or the soil.
This implies that the TBE methodology can not be predicted by the field

.screening technique. Thus, there is some inherent factor contributing to the

different results of TBE and the field screening laboratory. One possible
factor effecting the results is the acidification of samples sent to TBE prior
to shipment. The acidification may have significantly effected the gross
alpha activity by keeping the uranium, radium and thorium in solution.

To determine if the gross alpha activity values for sample locations were
significantly higher than the calculated background value, 99% upper
tolerance interval (UTI) limits were calculated and results from each

10
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location were compared. Results indicate that no field screening, unfiltered
groundwater sample and gross alpha activity in subsurface soil exceeded the
UTI for the three background locations selected.

To determine if specific isotopic analyses sample locations were significantly
higher than the calculated background concentrations, 99% UTI with 99%
coverage were constructed around three background samples for U-238, U-
234, Th-230, and Ra-226 for soil and unfiltered water results.” A UTI could

.not be calculated for the filtered water samples, because of the

unquantifiable results for at least one background sample for each -
contaminant, which reduced the number of usable background results to
n=2 (not statistically sufficient). A 99% UTI with 99% coverage is a value
for which 99% of the time, upon repeated sampling, 99% of the results will
fall below the 99% UTI (with 99% coverage) if the results are part of the
same background population. Therefore, if a result exceeds the UTI, there

_1s sufficient evidence to assume that the sample was "above background” or

contaminated. Because of the small sample size of background samples
available (n=3), tests for normality could not be conducted to determine
the distribution of the background population.  However, historical
information suggests that contaminants on hazardous waste sites tend to

~ follow a log-normal distribution in groundwater.®” This assumption will also

be made for soil. The background data was therefore log-transformed prior
to construction of the UTIs. Additionally, because many of the actual
results were less than one, a log transformation was utilized that included
the addition of 1 to each result prior to computing the log.

An UTI is computed as follows:

UTI=x+K(std)
where,
X. o= mean of background samples
std = standard deviation of background samples
K = multiplier
and, '

L 1
K=t 1+=
n-1003\ 1T

In this caée, n=3 50 t,44=2.902.Therefore,

K , = multiplier

n = number of samples

a1 0.05 = Student’s t-value from statistical table
11
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K=2902,] 1+

80, ‘
K = 2.902(0.577) = 1.674.

" Calculated UTIs can be found in Table 9. Table 10 contains a comparison
of the results at the individual sampling locations to the background UTIs.
The results indicate that some sample activities were significantly higher
than background.

4.0 DISCUSSION OF RESULTS

4.1

Gross Alpha Activity

‘Gross alpha activity is one parameter used as an indicator for radiological contamination.

The radioisotopes of concern for the Austin Avenue site are Uranium and its decay products,
specifically, the long lived decay products: U-238, U-234, Th-230 and Ra-226. Each of these
isotopes decay with an emission of an alpha particle. Therefore, gross alpha activity
quantification isa good quantitative indicator that there is radiological contamination present
in the samples. - ‘

It should be noted that for each sampling location, comparing gross alpha activities to the
sum of specific isotope activities determined individually does not lead to a direct comparison;
the sum of the individual isotopes’ activity rarely equals the gross alpha activity. A
contributing factor for this disagreement is the chemical yield loss when performing individual
isotopic chemical separation. In addition, there may be present in the sample other alpha
emitters that will be measured in the gross alpha analysis but may not be one of the specific
radioisotopes analyzed for chemically. This is true for the U-238 decay chain, and can be the
factor contributing to the difference in gross alpha activity versus the sum of specific isotopic
activity seen in the data of the Austin Avenue site.

Statistical comparisons performed on the field screening gross alpha activity in unfiltered
groundwater and TBE gross alpha analysis of soil indicated that no samples exceeded those
selected as background for the site.

Comparisons to background could not be performed on the gross alpha activities in unfiltered
and filtered groundwater from TBE because of the detection limit report for one of the three
background samples; that is, insufficient data existed to perform the analysis. A statistical
comparison of the field screening data verse TBE analyses data indicate that TBE results
could not be predicted from the field screening results.

095\del\ fr\9507\fr0095
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4.2 - Specific Radioisotopic Axialyses

‘ 421

4.2.2

‘ 095\del\fr\9507\fr0095

Subsurface Soil

Subsurface soil sample resuits for U-238, U-234, Th-230, and Ra-226 represent
concentrations typical of those found in nature. Ra-226 values in soil usually range
from 1 to 2 pCi/g; however, concentrations up to 5 pCi/g are not uncommon®.
Ratios of radium/uranium (Ra/U) concentrations .can be used to determine if the
concentrations are not in natural equilibrium, and thus anthropogenically enhanced.
Typically, if the Ra/U ratios exceed 3 or 4, then the sample may not be considered
naturally occurring. Based on the low concentrations and reasonable Ra/U
concentrations for the soil samples analyzed for the Austin Avenue site, the data
suggests that there are no non-naturally occurring concentrations of the radioisotopes
analyzed for in the soil samples. This holds true for soil sample SB-1 and SB-13
which exceeded the background U-238 and U-234 concentration at the 99% upper
tolerance interval.

Analysis of soil sample SB-13 indicated the highest Ra-226 concentration of 5.5
pCi/g. The cleanup criteria for Ra-226 is 5.0 pCi/g over background®; therefore the
cleanup target is usually 6 to 7 pCi/g. The value for SB-13 falls below the cleanup
criteria for Ra-226 in soil.

Groundwater

The proposed U.S.EPA maximum contaminant limit (MCL) for uranium in drinking
water 30 pCi/L.® None of the results for uranium in unfiltered and/or filtered
groundwater exceeded the proposed U.S.EPA MCL. A study of 55,000 groundwater
samples taken across the United States indicate the average total uranium (U-238 +

- U-234 + U-235) concentration to be 3.2pCi/L, ranging from 0.1pCi/L to 40 pCi/L.?

The average concentration for uranium in groundwater from this reglon of
Pennsylvania was determined to range from 1 to 5 pCi/L.© '

Statistical comparison of TBE unfiltered groundwater results for U-238 and U-234
indicate that the locations and activities listed below significantly exceeded the
background concentration calculated from the three background locations selected
for this site. The following Uranium activities were calculated by summing up the

_U—238 and U-234 TBE analyses results:

Location Uranium activity (U-238 + U-234) (pCi/L)

SB-4 : 7.0

SB-7 9.1

SB-11 5.5

SB-13 - 8.7 ‘

SB-14 ' 79 ‘ -

No filtered groundwater samples showed Ra-226 concentrations higher than 1.3
pCi/L. Location SB-15 unfiltered groundwater sample, exceeded the' MCL for
drinking water of 5 pCi/L for combined Ra-226 and Ra-228 activity.® Typical Ra-
226 concentrations in groundwater for this region of Pennsylvania are 1 to 5 pCi/L.©
Statistical comparison of the TBE data for unfiltered groundwater analysis indicates

13
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that MIe location SB-15 with a Ra-226 coﬁcentration of 16 pCi/L, has a
concentration significantly higher than background.

There is no current standard for‘ thorium activity in drinking water. However, the
U.S.EPA drinking water MCL for alpha emitters, excluding radium and uranium, is

15 pCi/L. No unfiltered or filtered groundwater Th-230 activity exceeded this limit.
No samples were significantly higher than background for Th-230 analyses.

4
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“Table 2

" Field Screening Results — Gross Alpha Activity in Soils
o ~ Austin Avenue Radiation Site

July 1995
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
(ft) ®) (min) (counts) (pCil) = 1s
SB-1 0-2 0.19 30 14 0.50, 152 = 1.23
2—4 0.15 30 10 0.30 025 = 0.50
4—6 0.11 30 13 0.40 148 = 1.22
6-8 0.16 30 11 0.40 1.02 = 1.01
8-10 0.08 30 12 0.40 204 = 143
10-12 0.14 30 32 1.10 744 = 273
12-14 0.21 30 27 0.90 376 = 194
14-16 0.16 30 24 0.80 416 = 2.04
16—-18 0.16 30 37 1.20 729 £ 270
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
(ft) ® (min) (counts) (pCilg) = 1s
SB-2 0-2 0.22 30 14 0.50 131 £ 115
2—-4 0.11 30 23 0.80 6.05 x
4—6 0.07 30 15 0.50 4.12 =+
6—8 0.10 30 19 0.60 414 =
8-10 0.11 30 28 0.90 719 = 2.
10-12 0.14 30 23 0.80 475 = 2.18
12-14 0.11 30 25 0.80 6.05 = 246
14-16 0.15 30 46 1.50 1029 = 321
16—-18 0.10 30 24 0.80 665 £ 258
Sample Sample Net Count " Gross cpm Alpha
Location Depth Weight Time Alpha Activity
(ft) @ (min) (counts) (pCilp) %= 1s
SB-3 0-2 0.14 30 21 0.70 385 = 196
2—4 0.15 30 18 0.60 276 = 166
4-6 0.11 30 15 0.50 262 =+ 162
6—8 0.18 30 33 1.10 579 = 241
8§-10 0.11 30 16 0.50 262 = 162
10-12 0.14 30 30 1.00 652 + 255
12—-14 0.15 30 15 0.50 192 = 1.39
14-16 0.19 30 9 0.60 217 = 147
18-20 0.14 30 10 0.70 384 = 196

H:\users\oa\mreynold\wk 1\aasoil.wk3
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Table 2 Commuad '

o 1e1d Screemng Results ~ Gross Alpha Acuvzty in Soils
Austm Avenue Radxanon Sxte,

. July 1995
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
(ft) ® (min) (counts) (pCilg) = s
SB-4 . 0-2 0.09 15 8 0.53 366 + 191
2—4 0.09 15 9 ~0.60 461 + 315
4-6 0.07 15 7 047 354 = 188
6—8 0.14 15 10 0.67 357 + 1.89
8-10 0.17 15 14 0.93 491 = 222
10—-12 0.10 15 11 0.73 583 £ 241
12—-14 - 0.17 15 8 0.53 195 + 140
14—-16 0.18 15 13 0.87 417 = 2.04
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha ‘ Activity
(fo) ® (min) (counts) (pCifg) = 1s
SB-5 0-2 0.17 15 9 0.60 243 = 1.56
2—-4 0.05 15 6 040 325 = 180
4-6 0.09 15 6 0.40 181 = 134
6—8 0.06 15 11 0.73 9.66 = 3.11
8-10 0.09 15 7 047 273 = 165
10-12 0.09 15 11 0.73 644 + 254
12-14 0.09 15 12 0.80 737 = 271
14-16 0.15 15 10 0.67 331 =+ 182
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha ~ Activity
(ft) ® (min) (counts) - (pCilg) % 1s
SB-6 0-2 0.06 15 10 0.67 832 =+ 288
4-6 0.10 15 8 0.53 331 = 182
8-10 0.12| 15 11 0.73 486 = 220
10—-12 0.09 15 9 0.60 461 = 215
12—14 0.08 15 13 0.87 938 = 3.06
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
(ff) ) (min) (counts) (pCilg) = 1s
SB~17 0-2 0.04 15 10 0.67 1248 = 3.53
4-6 0.12 15 S 0.33 0.66 = 0.81
4—6 DUH 0.14 15 6 0.40 115 = 1.07
8-10 0.07 15 17 1.13 1552 = 394
10—-12 0.15 15 16 1.07 6.68 + 2.59
12—14 0.21 15 7 0.47 1.18 = 1.09
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AR30018|



.. . . .  Table?2 Continued
- Field Screening Results — Gross Alpha Activity in Soils

- Austin Avenue Radiation Site
“July 1995
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
(ft) (] (min) (counts) (pCig) = 1s
SB-8 0-2 0.34 15 6 0.40 047 = 0.69
2—4 0.07 15 8 0.53 464 = 215
4—-6 0.03 15 5 0.33 261 = 161
6—8 0.03 15 7 0.47 809 + 284
8-10 0.07 15 12 0.80 934 = 3.06
10-12 0.08 15 9 0.60 509 + 226
12-14 0.11 15 7 047 221 = 149
14-16 0.11 15 9 0.60 370 = 192
16—18 0.14 15 14 0.93 585 + 242 B
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha . Activity
(1) ® (min) (counts) (pCilp) = 1s
SB-9 0-2 0.06 15 2 0.13 <037
2—-4 0.07 15 S 0.33 112 =+ 1.06
4-6 0.12 15 7 0.47 202 = 142
6-8 0.11 15 6 0.40 146 = 1.
8-10 0.12 15 11 0.73 477 = 21
10-12 0.10 15 6| 0.40 1.60 = 1.27
12-14 0.08 15 11 0.73 715 + 267
14-16 0.09 15 7 047 270 = 1.64
16—18 0.09 15 12 0.80 727 £ 270
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
‘ () ® (min) (counts) (pCilg) = 1s
SB-10 0-2 0.13 15 6 0.40 124 = 1.11
: 4-6 0.17 15 7 047 14 = 120
8-10 0.08 15 10 0.67 6.15 + 248
12—-14 0.05 15 1 0.07 <0.36
‘AR300182
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© . Table2Continved
i¢ld Screening Results ss-Alpha:

ivity in Soils

Results — Gross Alpha At
Austin Avenue Radiation Site . -
G LTuly199s
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
() ® (min) (counts) (pCil)) = s
SB-11 - 0-2 0.04 15, 8 0.53 812 + 285
2—-4 0.09 15 10 0.67 544 = 233
4—6 0.09 15 5 0.33 0.87 = 093
6—8 0.07 15 6 0.40 229 = 151
8-10 0.08 15 8 0.53 4.06 = 202
12~14 0.08 15 12 0.80 822 x 287
14-16 0.12 15 12] - 0.80 548 £ 234
16—18 0.13 15 10 0.67 379 = 195
‘Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
| (ft) ®) (min) - | (counts) (pCilg) = 1s
SB-12 0-2 0.07 15 5 0.33 112 = 1.06
' 4-6 0.07 15 8 0.53 467 = 216
8-10 0.10 15 10 0.67 492 + 222
10-12 0.07 15 11 0.73 821 + 287
14-16 0.05 15 7 047 488 + 221
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
(ft) ) (min) (counts) (pCilg) = 1s
SB-13 0-2 0.15 15 4 0.27 <0.36
: 4—6 0.06 15 9 0.60 683 + 261
8-10 10,04 15 8 0.53 817 + 286
12-14 0.10 15 8 0.53 327 =+ 181
14-16 0.09 15 7 0.47 271 £ 1.65
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
(ft) ® (min) (counts) (pCilp) = 1
SB—-14 0-2 0.13 15 5 0.33 060 =+ 0.78
4-6 0.08 15 4 0.27 <0.36
8-10 0.06 15 4 0.27 <0.36
1214 0.04 15 6 0.40 403 = 201
14—-16 0.08 15 15 -1.00 1132 + 337
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“Table 2 Continued

" . Field Screening Results ~ Gross Alpha Activity in Soils

.Austin Avenue Radiation Site
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
(ft) ) (min) (counts) (pCilg) = 1
SB~-15 0-2 0.08 15 6 0.40 202 =+ 142
- 4—6 0.07 15 3 0.20 <0.36
8-10 0.17 15 2 0.13 <0.36
12-14 0.07 15 8 0.53 468 = 216
Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
(f) [63) (min) (counts) (pCilg) = 1s
SB-16 0-2 0.06, 15 3 0.20 <0.36
4-6 0.08 15 16 1.07 1239 = 3.52
8—10 0.06 15 10 0.67 823 + 287
12-14 0.07 15 8 0.53 468 = 216
14-16 0.15 15 16 1.07 6.61 = 2.57
" Sample Sample Net Count Gross cpm Alpha
Location Depth Weight Time Alpha Activity
(ft) 03] (rain) (counts) (pCifg) = 1s
SB-17 0-—-2 0.14 15 10 0.67 353 + 1.88
4—6 0.08 15 6 0.40 202 = 142
8§-10 0.07 15 7 0.47 349 + 1.87
10-12 0.10 15 8 0.53 327 = 181
(ft): feet
(g): grams +

(min): minutes

(cpm): counts per minute
(pCi/g): picocuries per gram
(1s): 1 standard deviation

H:\users\oa\mreynold\wk 1\0095\aasoil.wk3
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Radloio g;cai Analyses in. 8011 Gross ‘Aipha
Ausun Avcnue Radlauon Site :
July 1995 -
Sample Composite On-Site Field Screening TBE Analysis
Location Range Gross Alpha * Gross Alpha
(ft) Activity (pCi/g) + 1s Activity (pCi/g) = 1s
SB-1 12-16 . 152 = 6.7 180 + 7.0
SB-2 12-16 23.0 + 8.3 310 * 9.0
SB-3 12-16 79 = 48 160 + 7.0
SB—4 10-14 7.8 %+ 3.8 150 + 6.0
SB-S5 10-14 138 + 53 190 = 7.0
SB—6 8-12 95 + 4.4 150 = 6.0
'SB-7 8-12 222 + 6.5 100 + 6.0
SB-8 12-16 59 = 34 26.0 = 8.0
- SB-9 1216 9.9 + 43 15.0 = 6.0
SB-10. 8—-14 6.5 * 2.5 170 = 7.0
SB-11 12-16 13,7 = 5.2 210 = 7.0
SB-12 10-12 13.1 + 5.1 15 = 6
14--16
SB-13 12—-16 6.0 + 3.5 36.0 + 9.0
SB-14 8-10 15.7 = 54 230 + 8.0
' 12—-16
SB-15 oilywaste 4.7 = 22 270 + 8.0
12-14 ,
SB-16 12-16 113 = 4.7 17.0 = 7.0
SB-17 10—-12 33 + 1.8 81 =+ 52
(Ft): feet :
(pCi/g) : picocuries per gram
(1s): 1 sigma standard deviation
AR300185
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. » Table 4
~"TBE Radiological Anaiysis Methodology
~ Austin Avenue Radiation Site
' ' July 1995
Parameter/Radioisotope TBE Methodology
Gross Alpha Activity Gross Alpha
Uranium—-238 Alpha Spectroscopy
Uranium—234 - Alpha Spectroscopy
Thorium-230 Alpha Spectroscopy
Radium—226 Radon Emanation
. | Radionuclide Identification Gamma Spectroscopy

. H:\user\oa\mreynold\wk1\0095\TBE
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Sample U-238 U-234 Th—230 Ra—226
Location
(pCilL) (pCilL) (pCilL) (pCGiLL)
SB-1 n/a n/a 022 + 0.12 0.84 = 0.11
SB-2 0.82 = 0.21 12203 0.24 + 0.11 1.1 +0.1
SB-3 1.0 =04 1204 0.11 % 0.08 1101
SB—4 3.6 *+34 34x13 0.21 = 0.10 '0.84 = 0.10
SB-5 0.43 * 0.24 © 0.58 % 0.28 0.096 = 0.067 0.51 % 0.10
SB-6 n/a nfa ., 027 £0.12 0.71 £ 0.12
SB-7 4.1 +06 50 +0.6 0.16 = 0.10 1901
SB-8 n/a n/a <0.09 43+ 0.1
SB-9 036 + 0.12 0.28 = 0.11 0.073 = 0.065 0.73 £ 0.10
SB-10 n/a . '
SB-11 26 +04 29+ 04 031 +0.23 0.6 +0.18
SB-12 1.5+ 03 1.8 + 03 0.60 + 0.15 1.6 0.1
SB-13 33+07 54 +09 032 + 0.14 57 +0.1
SB-14 3.6 +04 43 +05 0.97 + 0.22 39 +02
SB-15 n/a n/a 0.48 + 0.18 16 = 1.0
SB-16 1.0 = 02 12 +02 1.1+03 ' 25+0.1
. SB-17 0.79 + 0.25° 0.84 + 0.26 0.14 = 0.13

(pCi/L) : picocuries per liter

n/a: data not available

H\users\oa\mreynold\wk1\0095\mixh20un. wk3

0.59 = 0.17
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“Table 6

’I‘BE Radmlog:cal Anaiyses ~ Filtered Groundwater

Austin Avenue Radlatmn Site
- July 1995 "
Sample U-238 U-234 Th-230 Ra-—-226
Location
(pCGilL) (pCGiL) (pCGiL) (pCilL)

SB—1F n/a n/a 0.12 = 0.10 0.23 + 0.09
SB-2F 0.27 = 0.12 022 = 0.11 <0.1 0.35 = 0.1
SB-3F 041 = 0.14 0.79 = 0.20 <0.06 0.52 £ 0.10
SB—4F 3004 3505 <0.07 0.66 + 0.1
SB-5F n/a n/a <0.07 0.26 = 0.09
SB-6F 41 =06 5006 <0.06 092 = 0.09
SB-TF 0.25 £ 0.15 037 £0.17 <0.07 0.46 = 0.09
SB-—8F 0.11 = 0.07 0.11 £ 0.07 <0.01 0.34 + 0.1
SB-9F 0.13 + 0.03 0.13 = 0.10 <0.06 0.2
SB-10F n/a ,

SB—-11F 22 x03 2704 0.087 = 0.071 0.48 £+ 0.08
SB-12F 0.19 = 0.14 0.40 = 0.19 <0.05 0.21 = 0.08
SB-13F 0.14 = 0.11 0.76 = 0.24 0.083 = 0.067 031 = 0.12
SB—14F 20+03 2.4 =04 <0.1 1.3 0.1
SB-15F 0.67 = 0.22 0.09 = 0.25 <0.1 0.68 = 0.09
SB—16F 0.12 = 0.08 0.18 = 0.10 0.09 = 0.088 0.75 = 0.12
SB—17F 0.14 = 0.08 0.08 = 0.10 <0.2 0.46 = 0.08

(pCi/L) : picocuries pér liter

- n/a: data not available

‘H:\user\oa\mreynold\wk1\0095\mixh2ofl.wk3
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(pCi/g) : picocuries pér gram

Hi\users\oa\mreynold\wk1\0095\mixsoil.wk3

3 R “Table7 '
. TBE Radmloglcai Analyses ~ Subsurface Soil
Austm Avenue Radmmm Site
: CJily 1995
Sample. Composite - U-238 U-234 Th-230 Ra-226
Location Range
(f)
(pCi/g) (pCilg) (pCi/g) (pCi/g)
SB-1 12-16 1801 18+0.1 0.39 + 0.06 35+0.6
SB-2 12-16 049 =006 | 0.53+0.06 0.26 + 0.04 2.6 = 0.7
SB-3 12-16 0.39 £ 0.05 0.39 = 0.05 0.21 = 0.04 14 =05
SB-4 10-14 1.1 +01 14 0.1 086 = 0.11. 28 0.7
SB-5 10-14 0.75+0.08 | 0.76 = 0.08 0.32 = 0.04 30*0.6
SB-6 8-12 042+ 006 | 0.50=0.06 0.36 + 0.05 19 = 0.4
SB-7 8~12 0.19+0.04 | 0.15 = 0.03 0.19 = 0.03 1.7+ 04
SB-8 12-16 0.20 + 0.04 0.21 = 0.04 094 + 0.01 32+06
SB-9 12-16 ° 0.21 + 0.04 0.24 = 0.04 0.68 = 0.08 1205
SB-10 8-14 0.52 + 0.07 0.53 = 0.07 023 + 0.04 5+03
SB~-11 12-16 0.70 £ 0.07 0.69 + 0.07 0.38 + 0.06 14 0.5
SB-12 10-12 033 £ 005 0.28 + 0.04 022 £ 0.04 14 £04
14-16 ' ,
SB—-13 12—-16 18+0.2 22 +02 0.82 +0.12 55+09
‘ SB~14. 8-10 0.50 = 0.06 0.54 + 0.07 1.0+0.1 16 =04
v ‘ 1216 '
SB-15 1214 0.80 + 0.1 0.69 + 0.09 037 £ 0.05 3.5+07
SB-16 12-16 0.65 + 0.13 0.62 + 0.12 0.4 +£0.06 20+05
SB-17 10-12° | 027+004 | 026+ 0.04 0.24 + 0.04 13 = 0.5
(ft): feet
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Tabie 10

AR300192

Log Transformed Data
o Austin Avenue Rediation Sits
Suly 1895
: ‘SO

Location U-238 LN(U-238 + 1) U-234 | IN(U~234 + 1) | Th—230 | LN(Th-230 + 1) | Ra—226 | LN(Ra~-226 +1)

SB--1 1.8 1.0296 1.8 1.0296 0.39 0.3283 3.5 1.5041
. 18B=-2 0.49 0.3988 0.53 0.4253 0.26 0.2311 2.6 1.2809
'18B-3 0.39 0.3283 0.39 0.3283 0.21 0.1906 1.4 0.8755

SB-4 1.1 0.7418 1.4 0.8755 0.86 0.6206 2.8 1.3350

S8B-6 0.42 0.3507 0.5 0.4055 0.36 0.3075 1.8 1.0647

I8B-7 0.18 0.1740 0.15 0.1398 0.18 0.1740 1.7 0.9933

SB-8 0.2 0.1823 0.21 0.1906 0.94 0.6627 3.2 1.4351

SB8~10 0.52 0.4187 0.53 0.4253 0.23 0.2070 1.5 0.8163

SB-11 0.7 0.5308 0.69 0.5247 0.38 0.3221 1.4 0.8755

g88-12 0.33 0.2852 0.28 0.2469 0.22 0.1988 1.4 0.8755

SB-13 1.8 1.0286 2.2 1.1632 0.82 0.5988 5.5 1.8718 |

SB-14 , 0.5 0.4055 0.54 0.4318 1 0.6931 1.6 0.9555

8B-15 0.8 0.5878 0.68 0.5247 0.37 0.3148 3.5 1.5041

S8-17 0.27 0.2390 0.26 0.2311 0.24 0.2151 1.3 0.8329

. . UNFILTERED WATER

Location U-238 IN(U-238 + 1) U-~234 IN(U-234 + 1) | Th-230 | IN(Th—230+ 1) | Ra—-226 LN(Ra-226 +1)

SB-1 n/a n/a L 0.22 0.1989 0.84 0.6098

SB-2 0.82 0.5988 1.2 0.7885 |- 0.24 0.2151 1.1 0.7418

SB-3 11, 0.6931 1.2 0.7885 0.11 0.1044 1.1 0.741%

SB-4 3.6 1.5261 3.4 1.4816 21 0.1906 0.84 0.6098

SB-—-6 n/a na - 27 0.2390 0.71 0.5365

SB-7 4.1 1.6292 5 1.7918 0.16 0.1484 1.9 1.0647

SB-8 n/a n/a 0.09 0.0862 4.3 1.6677

88-10 nja n/a n/a n/a

SB~11 2.6 1.2809 2.9 1.35610 0.31 0.2700 0.8 0.4700

SB-12 1.5 0.9163 1.8 1.0296 0.6 0.4700 1.6 0.9555

SB8~13 3.3 1.4586 5.4 1.8563 0.32 0.2776 57 1.9021

SB-14 3.8 1.52¢1 4.3 1.6677 0.97 0.6780 3.8 1.5892

SB-15 na n/a 0.48 0.3920 16 2.8332

SB-17 0.79 0.5822 0.84 0.6098 0.14 0.1310 0.59 0.4637

FIELD SCREENING ~ GROSS ALPHA

Location Gross Alpha |LN{Gross Alpha)

sB-1 3.4 1.22

SB-2 2.3 0.83

SB-3 MDA .

584 1.7 0.53

SB-6 MDA

§8-7 MDA

(SB-8" MDA

88-10 N/A

SB-11 2.6 0.86

SB-—-12 MDA

SB-13 MDA

SB~14 2.9 1.06 o

SB-15 34.9 3.58

86-17 1.8 0.64

(LN): Natural Log

H:\usenoa\mreynoldiwk1Vog
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APPENDIX A
GEOLIS™ Logs
Austin Avenue Radiation Site
Final Report
July 1995
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Borehole Location Data . B | Roy F. WESTON, Inc.

GIN DATE : 03/28/95 END DATE 03/28/95
OGGER/COMPANY : G. NEWHART

- BOREHOLE COMPLETED IN (<O>verburden <B>edrock) : O
TOTAL DEPTH : 19.00 | DEPTH TO BEDROCK : d.oo

BOREHOLE DIAMETER #1: 4.25 :
INTERVAL: 0.00 ft. to 19.00 ft. BGS

METHOD : HSA " FLUID : NONE
BOREHOLE DIAMETER #2:
INTERVAL:
METHOD : FLUID :
BOREHOLE DIAMETER #3:
INTERVAL: »
METHOD FLUID :
DRILLING COMPANY : WM. M. REICHART
DRILLER : BILL AND TODD REICHART
DRILL RIG TYPE : INGERSOL RAND A-300
, ESTIMATED ‘ SURVEYED
' SURFACE
ELEVATION : 0.000 94.930
N. COORDINATE : 0.0000 985.6100
E. COORDINATE : - 0.0000 1277.4300
.| WELL PERMIT...... (Y)es (N)o: N PERMIT # :
HOLE ABANDONED... (Y)es (N)o: Y
WELL INSTALLED...(Y)es (N)o: Y
WELL CLUSTER.....(Y)es (N)o: N No. OF WELLS : 0
WELL NEST...... ..(Y)es (N)o: N No. OF WELLS : 0
PUMPS INSTALLED.. (Y)es (N)o: Y TYPE DEPTH

PURGE : WHALE ELECT PMP 19.00

- SAMPLE WHALE ELECT PMP 19.00
BOREHOLE TESTING
BOREHOLE GEOPHYSICS..... (Y)es (N)o: N
SLUG TESTS. .. eeeeeenan (Y)es (N)o: N . N
PACKER TESTS. v veueuas (Y)es (N)o: N
PUMPING TESTS........... (Y)es (N)o: N

COMMENTS :

' HOLE ABANDONED. BACKFILLED W/CUTTINGS TO ~5 FT BGS. REMAIN-
ING 5 FT PLUGGED W/5-25% PORTLAND SLURRY. TEMP WEIR POINT
INSTALLED: 2 FT 0.010 SLOT SCREEN; GW EXTRACTED; WEIR PULLED .

»

—_.

BOREHOLE ID : SB-1 - PROJECT NAME: AUSTIN AVE RADIATION SII

"E

»

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. : 04/20/95
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Borehole Log Roy F. WESTON, Inc.
PROJECT : AUSTIN AVE RADIATION SITE TOTAL DEPTH : 19.00
TE NAME : COE4-AUSTIN AVE LOGGER : G. NEWHART
‘ns ib : SB-1 DRILLING COMPANY : WM. M. REICHART
THING : 985.6100 surveyed DRILLING RIG : INGERSOL RAND A-300
EASTING : 1277.4300 surveyed DATE STARTED : 03/28/95
ELEVATION : 94.930 surveyed DATE COMPLETED : 03/28/95
% & w E a E 2
£ E g CLASSIFICATION COLOR E 518 éE"‘ COMMENTS
£ E s 8 SIFICATIO 5 E Hme a OMME
> ] ] . I vl = [ <7 =]
2 88| AT
(] (a] § o 0w am -
1100 [Sitty sand, SM LT BROWN SFT[ORY[ 2
8
T 1
93 +1
9272 1 100 [STTEy Sad W LT BROWN GRAY |SFT | MsT| 11 MOTTLED- IRON OXIDE.
10
Lol 16
9113 .
90 T4 1100 [Wot TTassi¥ied - Tncomple | GRAY SFT | MST| & SOME F
te Data onp g REDE IRbk OY1felF MOTTLED
i I~ 11
T
89 TS5
8 T16 f ——] 50 [Sandy sitt, IRED GRAY FRM | DRY g GRADUAL CONTACT.
| agyat 8
4 | 13
877 o Sample Recovered
8678 [£5=450 [Silty sand wWith gravel, SM|RED GRAY FRM | DRY 2
e
s A 11
- govoes 13
et
sty [~ . No Sample Recovered
4
84 T 10 50 géayey sand with gravel, GRN RED PINK MST /70
8
. ™y T
* 04/20/95 GEOLIS Copyright (c) 1990, Roy r..uesron,m.‘SU YAIK] bage: 1 of 2




Borehole Log

/

Roy F. WESTON, Inc.

PROJECT : AUSTIN AVE RADIATION SITE
SITE NAME : COE4-AUSTIN AVE

BORING ID : SB-1
NORTHING @

985.6100 surveyed

TOTAL DEPTH

LOGGER

DRILLING COMPANY
DRILLING RIG

19.00

G. NEWHART
WM. M. REICHART
INGERSOL RAND A-300

EASTING : 1277.4300 surveyed DATE STARTED : 03/28/95
ELEVATION : 94.930 surveyed DATE COMPLETED : 03/28/95
: : INE
[l é E E (@} 5 % [oa)
E = S CLASSIFICATION COLOR 2 Ol m COMMENTS
ES EE =) g g! |zl K Eﬁ
g & | B glal3 2
m| A 55 - () 55 o =
w2 (s:éayey sand with gravel, GRN RED PINK MST
Lo
F-:\ -:TL M
&sTn Ho Sample Recovered
8212
100 [Wot Tl < omple |0 - -
tg Datgsmﬁed lnconp e LIVE GRN MST g Egﬁg%éogn Nébgkxéﬂgéégg
4 9 SILACEOUS a’ui% Z. :
81 T 13
. 80T 14 100 [Wot Tlassified - Incomple | - -
tepata hcomple |OLIVE GREEN MST 12 MED-FINE SANDS/RED- IRON
T 16
79 115
78 T 16 | 100 [Wot Classified - Incomple |BRN GRN OLIVE |FRM | WET 13 | -
; te Data omp i3 VARGED Y FIRM, NOT HARD.
1 %
77+ 17
76 118
75 + 19
74 T 20
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Borehole Location Data . | " Roy F. WESTON, Inc.

EGIN DATE : 03/28/95 ' END DATE : 03/28/95
QGGER/ C'ODH’ANY : G. NEWHART
BOREHOLE COMPLETED IN (<Os>verburden <B>edrock) : O
TOTAL DEPTH : .24.00 DEPTH TO BEDROCK : 0.00

BOREHOLE DIAMETER #1: 4.25

INTERVAL: 0.00 ft. to 24.00 ft. BGS
METHOD : HSA FLUID : NONE
BOREHOLE DIAMETER #2:
' INTERVAL:
METHOD : FLUID :
BOREHOLE DIAMETER #3:
: INTERVAL: , )
METHOD : , FLUID :
| DRILLING COMPANY : WM. M. REICHART
DRILLER : BILL AND TODD REICHART
DRILL RIG TYPE : INGERSOLL RAND A-300
ESTIMATED SURVEYED
SURFACE
R ELEVATION : 0.000 , 104.930
N. COORDINATE : 0.0000 767.7000
E. COORDINATE : 0.0000 1334.3900
| WELL PERMIT......(Y)es (Njo: N DERMIT # :
HOLE ABANDONED... (Y)es (N)o: Y
WELL INSTALLED...(Y)es (N)o: Y | |
WELL CLUSTER..... (Y)es (N)o: N No. OF WELLS : 0
WELL NEST...... ..(Y)es (N)o: N No. OF WELLS : O
v TYPE DEPTH

PUMPS INSTALLED.. (Y)es (N)o:

PURGE : WHALE ELECT PMP 24.00.

SAMPLE : WHALE ELECT PMP 24.00
BOREHOLE TESTING :

BOREHOLE GEOPHYSICS..... (Y)es (N)o: N

SLUG TESTS.....cccveuuns (Y)es (N)o: N

PACKER TESTS......... ...(Y)es (N)o: N

PUMPING TESTS........... (Y)es (N)o: N
COMMENTS :

HOLE ABANDONED. BACKFILLED W/CUTTINGS TO ~5 FT BGS. REMAIN-
ING VOID SPACE BACKFILLED W/5-25% PORTLAND CEMENT/H20 SLURRY
‘ TEMP WELL PNT INSTALLED: 0.010 SLOT WELL SCREEN-GW RECOV.

]

BOREHOLE ID : SB-2 ' PROJECT NAME: AUSTIN AVE RADIATION SITE

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. ) A—R-go O 2 0 5 04/20/95
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Roy F. WESTON, Inc.

Borehole Log
PROJECT : AUSTIN AVE RADIATION SITE . TOTAL DEPTH : 24.00
ENAME : COE4 - AUSTIN AVE. LOGGER : G. NEWHART
NG ID : SB-2 DRILLING COMPANY : WM. M. REICHART
THING : 767.7000 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING : 1334.3900 surveyed DATE STARTED : 03/28/95
ELEVATION : 104.930 surveyed DATE COMPLETED : 03/28/95
& &
: ©
5 |28 HELE
E E E 8 CLASSIFICATION COLOR % E L E‘ 2 3 COMMENTS
‘ gl b
Bla | & | & AL
A E 8. G518l &
ified - le |LT BROWN - FRM [DRY| 6 MED BROWN TO DK BROWN-
| B T e 18 A
103 11 '
102 T2 50 [Not ClassTFied - Incomple —|LT BROWN TAN 3 MINOR RIBBONING-SMEARING.
te Data ' . g
4 11
10173 C Sample Recovered
4
100 T4 75 [Tty sand, SW REDDISH BROWN usT| 5 POSSIBLE FILL MATERIAL.
: 8
i 13
TS Tean clay, CL GRAY SFT
T No Sample Recovered
BT S 75 [STUTY sand with gravel, SW|GRY RED PINK | FRM | DRY) 8 PINK SANDS/NON-CEMENTED.
Solpemor 8 -
+ guoeer 1
9717 =S STty Sard, S | BROWN FRM | MST NON-CEMENTED.
T No Sample Recovered
9 T8 175 [Silty sand, S |WHITE BLACK uST| & LAMINATED. NON-CEMENTED.
o A
1 7
95 T9 +
T [No Sample Recovered
94 1.10 75 [Tty sand, oW OL GRN/WHT/BRN usT) 3 SOME DARK BROWN ORGANIC.
. 7 : .
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Borehole Log - | ‘ ' Roy F. WESTON, Inc.

PROJECT : AUSTIN AVE RADIATION SITE YOTAL DEPTH : 24.00
SITE NAME : COE4 - AUSTIN AVE. LOGGER : G. NEWHART
BORING ID : SB-2 DRILLING COMPANY : WM. M. REICHART
NORTHING : 767.7000 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING : 1334.3900 surveyed DATE STARTED : 03/28/95
ELEVATION : 104.930 surveyed ‘ DATE COMPLETED : 03/28/95
= : :
. 7 ANEE
S| |4 | ElB|B|8E2
> E:' 8 CLASSIFICATION COLOR lzﬂ (& ﬁ 2 COMMENTS
S E|E |8 | AR
20| g 21 S =
| a o 0 m H
' Silty sand, SM OL GRN/WHT/BRN MST . SOME DARK BROWN ORGANIC.
93 -+ 11
T No Sample Recovered
92 7 12 75 [STTty sand, W |WHITE BROWN MsT| 7 NON-CEMENTED .
’ 1
1 1
91113 ' T Freg—= .
tg Dg%gssr ied - Incomple |WHITE DRY NON-CEMENTED.
T [No Sample Recovered .
4 1 ’
90 T 14 75 [STTEy sang, SN |WHITE FRM | WET| 7
10
1 $
89 T 15 STty sand, SH . |BROWN FRM | WET
T No Sample Recovered '
88 T 16 ] 75 [Silty sand, S |LT BRN/BLACK 4
¥
ggtngtgsmﬁed - incomple |WHITE
87 T17 ' Sty sand, SN WHITE
T No Sanpl'e Recovered
86718 [Tnterval Wot Sampled AUGERED INTERVAL.
85 + 19
84+ 20
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Borehole Log , - ' Roy F. WESTON, Inc.

PROJECT : AUSTIN AVE RADIATION SITE TOTAL DEPTH : 24.00
E NAME : COE4 - AUSTIN AVE. LOGGER : G. NEWHART
QNG b : SB-2 ‘ DRILLING COMPANY : WM. M. REICHART
THING : 767.7000 surveyed DRILLING RIG : . INGERSOLL RAND A-300
EASTING : 1334.3900 surveyed DATE STARTED : 03/28/95
ELEVATION : - 104.930 surveyed DATE COMPLETED : 03/28/95
- i
= 1 E E ]
S| |2|¢ ElElg| g |
> H 18 CLASSIFICATION COLOR 2lEl°|¥gg COMMENTS
g E m %} 6] [ & & a
BlE g 5183 &
= A 5 o RN H
Interval Not Sampled ‘ AUGERED INTERVAL.
T
83 +21
82 T22
T
81 +23
80 T 24
79T 25
78 T 26
77ter
76 T 28
T
75 T 29
74 T 30
04/20/95 GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. ‘ Page:, -3 of 3
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Borehole Location Data v‘ Roy F. WESTON, Inc.

BOREHOLE ID : SB-3 PROJECT NAME: AUSTIN AVE RADIATION SI
BEGIN DATE : 03/29/95 END DATE : 03/29/95

LOGGER/COMPANY : BOR
BOREHOLE COMPLETED IN (<O>verburden <Bs>edrock) : O

TOTAL DEPTH : 22.00 _ DEPTH TO BEDROCK : 0.00

BOREHOLE DIAMETER #1: 4.25
INTERVAL: 0.00 ft. to 22.00 ft. BGS

METHOD HSA FLUID : NONE
BOREHOLE DIAMETER #2:
' INTERVAL:
METHOD : FLUID :
BOREHOLE DIAMETER #3:
INTERVAL:
METHOD : FLUID :
DRILLING COMPANY : WM. W. REICHART
DRILLER : TODD AND BILL REICHART
DRILL RIG TYPE : INGERSOLL RAND A-300
ESTIMATED \ SURVEYED
SURFACE
ELEVATION : 0.000 94.890 .
N. COORDINATE : 0.0000 848.8500
E. COORDINATE : 0.0000 ' 1551.0600
WELL PERMIT...... (Y)es (N)o: N PERMIT # :
HOLE ABANDONED...(Y)es (N)o: Y
WELL INSTALLED... (Y)es (N)o: Y } o
WELL CLUSTER..... (Y)es (N)o: N No. OF WELLS : O
WELL NEST........ (Y)es (N)o: N No. OF WELLS : O
PUMPS INSTALLED..(Y)es (N)o: Y TYPE DEPTH
: : PURGE : WHALE ELECT PMP 22.00
SAMPLE : GW 22.00
BOREHOLE TESTING
' BOREHOLE GEOPHYSICS..... (Y)es (N)o: N
SLUG TESTS. v veeeeeeeenas (Y)es (N)o: N
PACRER TESTS. .. v.v... ...(Y)es (N)o: N
PUMPING TESTS........ ...(Y)es (N)o: N

COMMENTS :
BACKFILLED W/NATIVE SOILS-5 FT PORTLAND SLURRY PLUG. TEMP
WELL POINT INSTALLED ~2 FT 0.010 SLOT GALVANIZED WELL PNT.
GW SAMPLES COLLECTED. WELL POINT REMOVED/DECONTAMINATED. q

GEOLIS Copyright (c) 1990, Roy F. HESTON; Inc.
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Borehole Log

Roy F. WESTON, Inc.

AUSTIN AVE RADIATION SITE-

PROJECT TOTAL DEPTH : 22.00
SITE NAME : COE4-AUSTIN AVE. LOGGER : BOR
BORING ID : SB-3 DRILLING COMPANY : WM. W. REICHART
NORTHING : 848.8500 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING : 1551.0600 surveyed DATE STARTED : 03/29/95
ELEVATION : 94.890 surveyed DATE COMPLETED : 03/29/95
5 2 L
ANRELE AFEEEE
& 218 CLASSIFICATION COLOR 2 O| m COMMENTS
AR AR
=
B 88| - o |8\ A
~J 75 |sSilty sand, SM GRAY , DRY 2 RED IRON OXIDE STAINING.
8
4 10
93 11
T No Sample Recovered
g272 0 [S7TTy sand, S ] GRAY Y 6 s . NOK-
: 5 1Tty sand, GRA DR ? RON STAINED NOW
T ST(Ty sand, S8 | GRAY DRY NON-CEMENTED .
NT3 NG Sample Recovered
90 T4 75 [Slty sand, SH | GRAY PINK FRM | DRY g REDDISH STAINED SAND.
9
1 8
89 T5 '551137?ﬁﬁit'§ﬂ"“‘"““"nx GRAY/BRN DRY
T HC Sample Recovered T“)
88716 100 [S1lty sand, SM GREEN WHITE SFT | MST| 2 ;& aogs EAleY.
: § unx -EAM h D
4 A
87 T7
86 T8 175 [S7ty sand, SN BROWN RED SFT | MST SLIGHTLY IAsrxc-
) % ERSTHTYY pREARL I C-RIBBON
4 4
85 T9
T No Sample Recovered ‘
84 110 50 [37(ty sand, SW DK GRAY MST % PLASTIC-RIBBONS AND ROLLS
4
: i 5
04/20/95  GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. '
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Borehole Log Roy F. WESTON, Inc.
PROJECT : AUSTIN AVE RADIATION SITE TOTAL DEPTH :+ 22.00
E NAME : COE4-AUSTIN AVE. LOGGER : BOR
NG ID : SB-3 DRILLING COMPANY : WM. W. REICHART
ORTHING : 848.8500 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING : 1551.0600 surveyed DATE STARTED : 03/29/95
ELEVATION : 94.890 surveyed DATE COMPLETED : 03/29/95
, >4 -
5 |z|¢ LT £
& 519 CLASSIFICATION COLOR 2 E Ol ¥B g COMMENTS
> E [<:] 53] m mi = <o ]
28| E|© B3| TE"
<] a | g L || ;o =]
- Silty sand, SM DK GRAY MST PLASTIC-RIBBONS AND ROLLS
T | Smacy STITy sand with gravel, SW |REDDISH BROWN kegﬂézsgﬁ oSANDS ARE_BRN,
v B ' Klbne SiygibeRes-
83 TN “ No Sample Recovered )
T
82 12 ‘ | '
75 [Wot Classified - Incomple | 1 .
tg Datgss: 1 NComp é RED WHT GRN FRM | MST %8 LAMINATED
! 32
81713
T S Sample Recovered
80 T 14 25 [WoE TTassified - Incomple | GREEN FRM | MsT| 30 LAVINATE GREEN MICACEOUS
| 118 SHENGE hhSDee"RITMr
T N6 Sample Recovered ‘ 0 )
79 115
BT ‘16 Thterval Not Sampled AUGERED INTERVAL.
7T
76 T 18 ) -
4] tgtbgtgssw\ed Tncomple | GRAY BROWN SFT | WET 32
13
4 52
75+ 19 -
bégtng%gssﬁled I‘nconple FRM | MST Ii.ﬂé#o;EAS PREVIOUS
T N6 Sample Recovered
74 T 20 Tnterval Not Sampled agg;gﬁnoguﬁsg by ¢y
04/20/95 GEOLIS Copyright, (c) 1990, Roy F. WESTON, Inc. A R 3 0 0 2 , 3 Page: 2 of 3




'Borehole Logv

PROJECT
SITE NAME
BORING ID
NORTHING
EASTING
ELEVATION

AUSTIN AVE RADIATION SITE TOTAL DEPTH
COE4 -AUSTIN AVE. LOGGER

SB-3 DRILLING COMPANY
848.8500 surveyed DRILLING RIG
1551.0600 surveyed DATE STARTED
94.890 surveyed DATE COMPLETED

Roy F. WESTON, Inc.

22.00
BOR
WM. W. REICHART

03/29/95
03/29/95

INGERSOLL RAND A-300 .

ELEVATION
DEPTH

MATERIAL

CLASSIFICATION COLOR

¥ RECOVERY

STRENGTH
MOISTURE

FIELD

INSTRUMENT|

READING

BLOW COUNT

COMMENTS

312

71 T3

. 70 T 24

69 1T 25

68 T 26

67 T 27

65 T 29

64 T30

Interval Not Sampled

SORFER ol oL Ehs er.

04/20/95

GEOLIS Copyright (c) 1990, Roy F. WESTON, Incll RS UJ
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Borehole Location Data ‘ Roy F. WESTON, Inc.

BOREHOLE ID : SB-4 i PROJECT NAME: AUSTIN AVE RADIATION SI
GIN DATE : 03/29/95 END DATE : 03/29/95
‘liiGGER/COMPANY : G, NEWHART
BOREHOLE COMPLETED IN (<Osverburden <B>ed.roc];) : 0

TOTAL DEPTH :  22.00 DEPTH TO BEDROCK : 0.00

BOREHOLE DIAMETER #l1: 4.25
INTERVAL: 0.00 ft. to 22.00 ft. BGS

METHOD : HSA FLUID : NONE
BOREHOLE DIAMETER #2:
INTERVAL:
METHOD : FLUID :
BOREHOLE DIAMETER #3:
, INTERVAL: - .
METHOD : ' FLUID :
DRILLING COMPANY : REICHART }
DRILLER : BILL AND TODD REICHART
DRILL RIG TYPE : INGERSOL RAND A-300
| ESTIMATED SURVEYED
SURFACE .
‘ ELEVATION : 0.000 92.730
N. COORDINATE : 0.0000 1059.1900
E. COORDINATE : 0.0000 1483.6700
| WELL PERMIT...... (Y)es (N)o: N PERMIT # :
HOLE ABANDONED...(Y)es (N)o: Y
WELL INSTALLED...(Y)es (N)o: Y
WELL CLUSTER.....(Y)es (N)o: N No. OF WELLS : 0
WELL NEST........ (Y)es (N)o: N No. OF WELLS : 0O
PUMPS INSTALLED..(Y)es (N)o: Y TYPE DEPTH
: PURGE : WHALE ELECT PMP 22.00

SAMPLE : WHALE ELECT PMP 22.00
BOREHOLE TESTING

BOREHOLE GEOPHYSICS..... (Y)es (N)o: N

SLUG TESTS. o v cveueeennn. (Y)es (N)o: N

PACKER TESTS. e v eeeennn. (Y)es (N)o: N

PUMPING TESTS. ... uuv.... (Y)es (N)o: N
COMMENTS :

TEMP WEIR POINT INSTALLED TO 22'-0.010 SLOT GALVANIZED; GW
SAMPLE COLLECTED. WEIR PT REMOVED & HOLE ABANDONED WITH NA-
TIVE CUTTINGS TO ~5'. REMAINING BACKFILLED W/5-25% PORTLAND.

CE

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. AR3200215 : 04/21/95
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Roy F. WESTON, Inc.

Borehole Log
PROJECT AUSTIN AVE RADIATION SITE TOTAL DEPTH : 22.00
E NAME : COE4-AUSTIN AVE. LOGGER : G. NEWHART
QNG ID : SB-4 DRILLING COMPANY : REICHART
THING : 1059.1900 surveyed DRILLING RIG : INGERSOL RAND A-300
EASTING : 1483.6700 surveyed DATE STARTED : 03/29/95
ELEVATION : 92.730 surveyed DATE COMPLETED : 03/29/95
2 B
3 Bl _Eg
AR AFIEIER S
E E 8 CLASSIFICATION COLOR % E o .l_ﬂ_' B a COMMENTS
> E %] 25| =T < E
BN - Elgl3 2
o] Q g L wA|A L]
25 Fat clay with sand, CH GRAY FRM | DRY Z MALIABLE MATERIAL. FILL.
' ¢
T No Sample Recovered
91711
012 T TICN . FILL MATERIAL. CLAY GRAY
50 }égtng%gssuﬂed Tncomple | GRAY GREEN 1% H{ITH GREEﬁIQOTTLING.GRA
4 1
5Tty sand, SM | GRAY FRM | DRY
8973 [Wo Sample Recovered
B8 T4 75 [STlty sand, SN |RED LT BROWN DRY g
' 2
T ot Tlassified - Incomple |LT TAN SHARP INTERFACE.
o ] 1lty sand, REDDISH FRM | DRY
87 TS5
T N6 Sample Recovered
8676 J50 ([Silty sand, SR REDDISH BROWN | SFT | DRY| 2
= Séndy silt, ML REDDISH BROWN SFT | DRY z CLAYEY,
%gtjg‘l:gsmﬂed - Incomple POCKETS OF ORGANICS.
8 T7 o Sample Recovered
8, T8 faidusrd 50 aye ravel wWith nd, BROWN GRN OLV & VERY PL C; Ri
-ore ge"Yey sravel with sa 6 MATERTAL S BTRK MEDTUM
e B4 SAND.
T Not Classitied - Incomple [WHITE WHITE COARSE SAND.
X |OLV GRN/BRN WHT | SFT OLIVE_GRN W/BROWN
2 ) / lNT‘E%TH?ﬁNE BEAYER gi}ngE
8379 No Sample Recovered FhNR SUREEN/BROWN MICA
82 T 10 75 Silty sand, SM LT BRN-BRN 2 SPOON 1S WET ON TERIOR.
4 PLASTIC-ROOSAND RIBBONS.
14 MICA INTERSPERSE
——— 23
04/21/95 GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. Page: of 3
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Borehole Log Roy F. WESTON, Inc.
PROJECT AUSTIN AVE RADIATION SITE TOTAL DEPTH : 22.00
SITE NAME COE4 -AUSTIN AVE. LOGGER : G. NEWHART
BORING ID SB-4 DRILLING COMPANY : REICHART
NORTHING 1059.1900 surveyed DRILLING RIG : INGERSOL RAND A-300
EASTING : 1483.6700 surveyed DATE STARTED : 03/29/95
ELEVATION "92.730 surveyed DATE COMPLETED : 03/29/95
= , .
Z o 2 v
3| |a|¢ E | s g 2
£ H 19 CLASSIFICATION COLOR O| m COMMENTS
EIE B | g Elalel o8
B BB AFEI
Bl B8« 5|88 o
' Silty sand, SM LT BRN-BRN Epggg §§é XTERIOR.
| gt A
I LS P DE——
Tty sand, GRN WHITE SET | MST §A§S§ D ?5 5 & JHITE or
OLL. SLIGHT RIBBON. ‘
81 T 11
T [No Sample Recovered
80’}12 50 (NGt TTasTFTed - Thcomple | WHT/OLV-DRK GRN|FRM | MST| 20 gARVﬁD-keﬂlN ;E D- HHLTE/
3 DIGHT F5 MED. BROWN.
79 1 13
1 [Wo Sample Recovered
78T 37 [Wot Classified - Thcomple |WHT/OLV-DK GRN |FRM 34 D-LANINA T
te Data 21(: }5 /B G égagggéégﬁ
1 @ RANDS DT e BED
NO Sample Recovered
77 115
76116 nterval Not Samp UEinggan éxan-EG§DEgEMP
il SANP EG%LEE fon."5 g=1o.2
75117
74 118
3119
72120
BARLO0P 1B
04/21/95
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Roy F. WESTON, Inc.

Borehole Log
PROJECT  : AUSTIN AVE RADIATION SITE TOTAL DEPTH : 22.00
JE NAME : COE4-AUSTIN AVE. LOGGER : G. NEWHART
NG ID : SB-4 DRILLING COMPANY REICHART
THING : 1059.1900 surveyed DRILLING RIG : INGERSOL RAND A-300
EASTING : 1483.6700 surveyed DATE STARTED 03/29/95
ELEVATION 92.730 surveyed DATE COMPLETED 03/29/95
= : :
> .
€l la|& THE % 2
S:' E 8 CLASSIFICATION COLOR g E &) ﬂ 2 E COMMENTS
S E = [} ' R =l BB
BN &lold g =
2818 | 6|88 H
Interval Not Sampled - AUGERED . V -HARD .
e B E T
1 SAMP COLCECETON. 0162102
7Tt
+
70T 22
T
69 T 23
68 T 24
67 T 25
66 T 26
65 T 27
1
64 T 28
63 T 29
62 T30
04/21/95 Page: -3 of 3
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Borehole Location Data | ~ Roy F. WESTON, Inc.

BOREHOLE ID : SB-5 - PROJECT NAME: AUSTIN AVE RADIATION SI'

BEGIN DATE : 03/29/95 END DATE : 03/29/95 ‘
LOGGE'R/C'OE@ANY : G. NEWHART

{ BOREHOLE COMPLETED IN (<O>verburden <B>edrock) :
TOTAL»DEPﬁTf : 24.00 DEPTH TO BEDROCK : 0.00

BOREHOLE DIAMETER #1: 4.25

INTERVAL: 0.00 ft. to 24.00 ft. BGS
METHOD : HSA FLUID : NONE
BOREHOLE DIAMETER #2:
: INTERVAL:
METHOD : | FLUID :
BOREHOLE DIAMETER #3:
INTERVAL: : -
METHOD : FLUID :
DRILLING COMPANY : WM. M. REICHART WELL DRILLERS
DRILLER : BILL AND TODD REICHART
DRILL RIG TYPE : INGERSOLL RAND A-300
ESTIMATED SURVEYED
SURFACE
ELEVATION : 0.000 96.190
N. COORDINATE : 0.0000 719.0600
E. COORDINATE : 0.0000 1588.7400
WELL DPERMIT...... (Y)es (N)o: N DERMIT # :
'| HOLE ABANDONED. .. (Y)es (Njo: Y
WELL INSTALLED...(Y)es (N)o: Y
WELL CLUSTER. .... (Y)es (N)o: N No. OF WELLS : 0
WELL NEST........ (Y)es (N)o: N No. OF WELLS : O
PUMPS INSTALLED.. (Y)es (N)o: N TYPE DEPTH

PURGE : WHALE ELECT PMP 24.00

SAMPLE : WHALE ELECT PMP 24.00
BOREHOLE TESTING

BOREHOLE GEQOPHYSICS..... (Y)es (N)o: N

SLUG TESTS..............(Y)es (N)o: N

PACKER TESTS. . e v .eseeeesnn (Y)es (N)o: N

PUMPING TESTS. . .eveeuens. (Y)es (N)o: N
COMMENTS : ’

TEMP WELL PT (0.010 SLOT GALVANIZED) INSTALLED, GW SAMPLE
COLLECTED. WELL PT REMOVED. ABANDONED W/NATIVE CUTTINGS TO ~

5’ . REMAINING BACKFILLED W/5-25% PORTLAND CEMENT/SLURRY. ‘

T T

GEOLIS Copyright (c) 1990, Roy F. WESTON, Imc. BR300220 04/21/95
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Borehole Log

Roy F. WESTON, Inc.

AUSTIN AVE RADIATION SITE

GEOLIS Copvright- (¢) 1990, Roy F. WESTON, Inc.

.

AR300222

PROJECT @ TOTAL DEPTH : 24.00
SITE NAME : COE4-AUSTIN AVE. LOGGER : G. NEWHART
BORING ID : SB-5 DRILLING COMPANY : WM. M. REICHART WELL DRILL‘
NORTHING : 719.0600 surveyed DRILLING RIG : INGERSOLL RAND A-300 ,
EASTING : 1588.7400 surveyed DATE STARTED : 03/29/95
ELEVATION : 96.190 surveyed DATE COMPLETED : 03/29/95
=
% & E E ¢
JENER AEEELE
B E‘ 8 CLASSIFICATION COLOR lzD (& E COMMENT'S
S1EE |8 Blg| & E
Al ® | & 813 2
Rl 8|8 | - 0| 2| H
t ified - 1 4
btag Dg%gssu ied ncomple , g
4 6
95 T1
94 TZ =] 75 [ETastic s11T with sand, WA |GRAY RED FRM | DRY gr RAY WITH gfzﬁ*smums.
i == 9
9373 * WOt TTasaTiied - Incomple | DK GRY/RD BRN QUARTZ-LRG AND SMALL GRAV
T No Sample Recovered ’
4 ‘
92T 4 75 [STTty sand, SH | GRAY/RD BRN FRM | DRY) ¢ PREDOMINANTLY CLAY/FINE
z .
4 10
9115
T No Sample Recovered
90 T6 175 [Silty sand, SN LT GRN/GRY RED|FRM 1_} 'é,’_?ég}o’éu'é%?%?ﬁ' ROLLS-
Z ) d
T Nq Sample Recovered °
8917
8T8 ] 50 [Silty sand, SH REDDISH GRAY STF ;
8
+ 9
[S7lty sand, SM | GRAY/RED FRM | DRY RED IRON OXIDE STAINING.
87 T9 No Sample Recovered
1 ‘ ‘
86 T 10 75 [Silty sand, SN | GRAY/RED FRM | DRY| 2 §§R;§§B§ OXIDE SPOTTING/
4 .
04/21/95




Borehole ng

Roy F. WESTON, Inc.

PROJECT : AUSTIN AVE RADIATION SITE

S TE NAME : COE4-AUSTIN AVE.

ING ID ¢ SB-5

RTHING : 719.0600 surveyed
EASTING : 1588.7400 surveyed
ELEVATION : 96.190 surveyed

DRILLING COMPANY
DRILLING RIG
DATE STARTED
DATE COMPLETED

G. NEWHART
WM. M. REICHART WELL DRILLERS
INGERSOLL RAND A-300

> E E
‘0
AR AHHERE
=
E& E 8 CLASSIFICATION COLOR g E o ﬁ & 2 COMMENTS
> E B m ' Blolz B
208 g | = 51919 2=
IR o |8kl &
j S| AY DRY RED. IRON OXIDE SPOTTING/ .
Silty sahd, M GRAY/RED sgAINING. /
T Wot Classified - Incomple |GREENISH GRAY WET GRAVEL SAND LAYER.
8 "
T Tied - Incomple |PINK
85 + 11 te Data ompte
Wot Classified - Tncomple | WHT/GRN AM - ,
1 WGt Tlassiiy heompLe | GRN/WHT/GRN/RED LA I,{,gergg RKLé{EgED EEEEN
¢ Sample Recovered SANDS. MICA/SAND LAYER.
84 T 12
75 T - HT/LT BRN 1
tg Datgsm 1 ncomple |WHT/ 13
| 1%
4 25
83T 13
ot Classified - 1 T MOTTLING IS_DARKER THAN
C ¥ e e rarr— GG R R,
ample Kecover TDE CAYER =5 M TRIEKS
82 T 14 75 [Wot Classified - Incomple |DK GRN BROWN 7
te Data 20
- 5
T ot _Classitied - 1 T BRN RED OLV GRN BEDDING ON_45 DEGREES.
te Data 7 ‘heomete , RTCACEBUSY ¢4 REDECREES:
2 MM _BANK-PARALLEL TO GS
4. (PEAT-ORGANICS)
81115
T No Sample Recovered
80 + 16 Thterval Wot Sampled AUGERED TO 24/.SET SCREE
e C?LLECT GW smﬁhET PSRGEN
~17GAL. BTW ~ 10.5 FT BGS
79T 17
78 +18
77T 19
76 T 20

: 04/2'1/95 GEOLIS Copyright (c) 1990, Roy F. WESTON,

L))
™D
Ny
(1)
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.Borehole Log

Roy F. WESTON, Inc.

PROJECT AUSTIN AVE RADIATION SITE TOTAL DEPTH : 24.00
SITE NAME COE4 -AUSTIN AVE. LOGGER : G. NEWHART
BORING 1D SB-5 DRILLING COMPANY : WM. M. REICHART WELL DRILLE
NORTHING 719.0600 surveyed _ DRILLING RIG : INGERSOLL RAND A-300
EASTING 1588.7400 surveyed DATE STARTED : 03/29/95
ELEVATION 96.190 surveyed DATE COMPLETED : 03/29/95
[
=z Y E E o
ANEERE: , ElElBlads
(] 218 CLASSIFICATION COLOR ] Ol 82 COMMENTS
§ E Mg O E| R
[£4] [=7] E =t S 0w
Jl g g Z
£ a o w [+ 4] [
Interval Not Sampled éngEE? 10 le"4 ’SE T §§§§§N
<1 GAL. DTW ~ 10.5 S
i .
75 T 21
74T 22
73723
-L ®
72T 24
71T 25
T
T0T26
69 T 27
68 128
67T 29
o ARS
1300224
04/21/95 '

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc.
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Borehole Location Data

'Roy F. WESTON, Inc.

BACKFILLED W/NATIVED CUTTINGS TO ~5'.

St

PROJECT NAME: AUSTIN AVE RADIATION SIf

BOREHOLE ID : SB-6 :
GIN DATE : 03/30/95 , END DATE : 03/30/95
iGGER/C’OMPANY : G. NEWHART
BOREHOLE COMPLETEDR IN (<O>verburden <B>edrock)
TOTAL DEPTH : - 19.00 DEPTH TO BEDROCK : 0.00
BOREHOLE DIAMETER #1: 4.25
INTERVAL: 0.00 ft. to 19.00 ft. BGS
- METHOD : HSA : FLUID : NONE
BOREHOLE DIAMETER #2:
‘ INTERVAL: '
METHOD : FLUID :
BOREHOLE DIAMETER #3:
‘ INTERVAL:
'WTHOD : FLUID :
DRILLING COMPANY : WM. M. REICHART WELL DRILLING
DRILLER : BILL AND TODD REICHART
DRILL RIG TYPE : INGERSOLL RAND A-300
ESTIMATED SURVEYED
SURFACE
' ELEVATION : 0.000 94.880
N. COORDINATE : 0.0000 1228.4300
E. COORDINATE : 0.0000 1293.8300
| WELL PERMIT..... . (Y)es (N)o: N PERMIT # :
HOLE ABANDONED...(Y)es (N)o: Y
WELL INSTALLED...(Y)es (N)o: Y
WELL CLUSTER..... (Y)es (N)o: N No. OF WELLS : 0O
WELL NEST........ (Y)es (N)o: N No. OF WELLS : 0
PUMPS INSTALLED.. (Y)es (N)o: Y TYPE ‘ DEPTH
PURGE : WHALE ELECT PMP 19.00
SAMPLE : WHALE ELECT PMP 19.00
BOREHOLE TESTING
BOREHOLE GEOPHYSICS.....(Y)es (N)o: N
SLUG TESTS. . oo veueeeennn (Y)es (N)o: N
PACKER TESTS. v v e v e vseuenn (Y)es (N)o: N
PUMPING TESTS. .+ eeeeeess (Y)es (N)o: N
COMMENTS : :
TEMP WELL PNT PLACE @ BOTTOM OF BOREHOLE. (0.010 SLOT, GAL-
VANIZED WELL PNT). GW EXTRACTED. WEIR PNT REMOVED. BORING

REMAINING BACKFILLED.

'E

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc.

AR300225
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Borehole Log Roy F. WESTON, Inc.
PROJECT  :  AUSTIN AVE RADIATION SITE TOTAL DEPTH : 19.00
E NAME :  COE4-AUSTIN AVE. LOGGER : G. NEWHART
ING ID : SB-6 DRILLING COMPANY : WM. M. REICHART WELL DRILLING
THING :  1228.4300 surveyed DRILLING RIG ¢ INGERSOLL RAND A-300
EASTING . 1293.8300 surveyed DATE STARTED : 03/30/95
ELEVATION :  94.880 surveyed DATE COMPLETED : 03/30/95
= ; ; E (<
=] 2 w CLASSIFICATION COLOR =lwl Bl g g =z COMMENTS
P — (=] [+] p=1 [ X w [=]
< = -4 (=] & — -y =
> -~ 7] w w w g T ]
Hio = = El13] 3 g =
B 1Y) [~ = N 7] g © -t
0 |sandy lean clay, CL GRAY W/RED FRM | DRY| 14 COHESIVE. MOVE OFF HOLE
ndy Vi . 19 = F-T YoUARDS UNT
+ 7
9371 [No Sample Recovered
9212 Tnterval Not Sampled
9113
0 T4 Fat clay wWith sand, CH GRAY BRN OL GN |FRM | DRY §
5
1 )
B9T5 7Tty sand With gravel, SM |LT BRN W/GRAY |{SFT | WET LT_BROWN WI
‘ 9 . KT BROUN WITH GRAY CLAY
T [No Sample Recovered
8876 [Tnterval Not Sampled ;
8717
86 T8 § 75 [Silty sand, 8B |RED/BRN/LT BRN |SFT [:':
_ 4 ,
4 10
85T9
T No Sample Recovered
84 T 10 87 [Siliy sand, SW REDDISH BRN SFT | SAT] 1 GRADES FROM FINE TO MED
g SANDS,
AT
04/24/95 GEOLIS, Copyright (c) 1990, Roy F. WESTON, Inc. ! -R-.iU Jd d / Page: 1 of 2
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Borehole Log

Roy F. WESTON, Inc.

PROJECT AUSTIN AVE RADIATION SITE TOTAL DEPTH : 19.00
SITE NAME COE4-AUSTIN AVE. LOGGER : G. NEWHART
BORING 1D SB-6 DRILLING COMPANY : WM. M. REICHART WELL DRILLING
NORTHING 1228.4300 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING 1293.8300 surveyed DATE STARTED : 03/30/95
ELEVATION 94.880 surveyed DATE COMPLETED : 03/30/95
= = 2o
& 2 | @ CLASSIFICATION COLOR g8 oEE COMMENTS
P — [=] (<] [X] [T - 2
- = o o = o - o
> - uw w w [ g e =
wlg = & £Els| 2 2=
w (=] 5 R w g m —
. Silty sand, SM REDDISH 8RN SFT | SAT gﬁﬁggs FROM FINE TO MED
BTN Tastic 71T With 8and, WA | YLLW-RED BRN | FRM CLAY LAYER.
Hot_Classitied - Incomple | SFT | WET
Fﬁg'fD'E'o assified - Inc DK/LT BRN WHT v . LAMINATED.
.ﬁa_g_aj:.a1 e / BﬁéXEg EASIL” THgUGH FIRM
0 Sample kecovered
82 T 12
10 [Wot Classitied - Incomple MST) 40 HXCA-U BLACK ORGAN]
TERI ORS8N NGs-
Le Recovered § ' Euskfuggéo GRETS:
81113
80 T 14 [Tnterval Kot Sampled B D 70 19 _F E
: IE gg" ND &Sg
‘n(g:: (s ?fr:) %Ehs .ghr
+
79115
78 + 16
7 T7
76"L18
75119
74 T 20
04/24/95
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Borehole Location Data - o Roy F. WESTON, Inc.

BOREHOLE ID : SB-7
qGIN DATE : 03/30/95 END DATE : 03/30/95

OGGER/COMPANY : G. NEWHART
BOREHOLE COMPLETED IN (<O>verburden <B>edrock) : O
TOTAL DEPTH : 15.00 DEPTH TO BEDROCK : 0.00

BOREHOLE DIAMETER #1: 4.25
INTERVAL: 0.00 ft. to 15.00 £ft. BGS

METHQD : HSA FLUID : NONE
BOREHOLE DIAMETER #2:
INTERVAL:
METHOD : FLUID :
BOREHOLE DIAMETER #3:
INTERVAL: , '
METHOD : FLUID :
| DRILLING COMPANY : WM. M. REICHART WELL DRILLING
DRILLER : BILL AND TODD REICHART
DRILL RIG TYPE : INGERSOLL RAND A-300
,, ESTIMATED | SURVEYED
SURFACE
ELEVATION : 0.000 93.290
N. COORDINATE : . 0.0000 1148.6800
E. COORDINATE : 0.0000 1831.6100
WELL PERMIT ...... (Y)es (N)o: N PERMIT # :
HOLE ABANDONED... (Y)es (N)o: Y
WELL INSTALLED...(Y)es (N)o: Y
WELL CLUSTER.....(Y)es (N)o: N No. OF WELLS : 0
WELL NEST........ (Y)es (N)o: N No. OF WELLS : O \
Y TYPE DEPTH

PUMPS INSTALLED.. (Y)es (N)o:
X . ‘ " PURGE : WHALE ELECT PMP 15.00

SAMPLE : WHALE ELECT PMP 15.00
BOREHOLE TESTING

BOREHOLE GEOPHYSICS..... (Y)es (N)o: N

SLUG TESTS. . .ve.... e (Y)es (N)o: N

PACKER TESTS .. . v euueeen. (Y)es (N)o: N

DUMPING TESTS. ..o veuen. (Y)es (Njo: N
COMMENTS : :

TEMP WEIR PT (0.010 SLOT GALVANIZED /SCREEN) INSTALLED. GW
COLLECTED. WELL PT REMOVED/DECONTAMINATED. BOREHOLE ABANDON-
ED W/NATIVE CUTTINGS TO ~5’. REMAINING BACKFILLED W/PORTLAND

PROJECT NAME: AUSTIN AVE RADIATION SIT

.

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. | A R 30 0 2 2 9 04/24/95
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Borehole Log Roy F. WESTON, Inc.
PROJECT :  AUSTIN AVE RADIATION SITE TOTAL DEPTH : 15.00
E NAME : COE4-AUSTIN AVE. LOGGER :  G. NEWHART
NG ID : SB-7 DRILLING COMPANY : WM. M. REICHART WELL DRILLING
THING : 1148.6800 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING : 1831.6100 surveyed DATE STARTED : 03/30/95
ELEVATION : 93.290 surveyed DATE COMPLETED : 03/30/95 .
z = : = 2w
S 2 w CLASSIFICATION COLOR Zlwli a8 g =z COMMENTS
— — (=] o =] (=] w [=]
< x o (5] x [y - W
= - w Ity “w w g B = W
w Q. - (-4 (3 — wm o
purr} w < - g o =
w (=) x .4 ‘ w o —
[ 1100 |Sa i FRM Yl 3 AY WITH DISH COPP
=) 0 ndy silt, ML GRAY RM | DR ] ) g%REAKS. RED ER
g 14
+ el 18
211 =
9172 TRterval Not Sampled AUGERED INTERVAL.
90 T3
89 T4 =™ [STlty sand With gravel, SM | GRAY FRM 4
Not Llassitied - Incomple 1LT BROWN SFT | MST| 5
-+ and, REDDISH/GRAY FRM . 6 REDDISH_SANDS gITH LT
| G TR0
BREAKS EASILY.
88 T5
T No Sample Recovered
8716 [T nterval Wot Sampled
86717
85 'L 8 75 T C Py
tg Da%gssrhed Incomple SFY | WET 16‘ COARSE SAND AND GRAVEL.
14
+ 49
84 T9 Not Llassitied ~ Tncomple | GRN/WHT/LT BRN MST ED MICA WITH SANDS
te Data EEEEN OL{VE E
FREGA SRoftRE N e/
T No Sample Recovered
83T10 25 Silty sand, SM RED SFT | SAT|{ 14 SATURATED RED SAND WIT
; ! 38 SILT. RIBBONS EASILYI H
0 .
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Borehole Log

'Roy F. WESTON, Inc.

PROJECT ¢  AUSTIN AVE RADIATION SITE TOTAL DEPTH : 15.00
SITE NAME :  COE4-AUSTIN AVE. LOGGER : G. NEWHART
BORING ID : SB-7 DRILLING COMPANY : WM. M. REICHART WELL DRILLING
NORTHING : 114B.6800 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING : 1831.6100 surveyed DATE STARTED : 03/30/95
ELEVATION : 93.290 surveyed DATE COMPLETED : 03/30/95
= = L~
-] 2 | @ CLASSIFICATION COLOR = § § 5w = COMMENTS
Sl == |8 g|3 38
> - w w ui w g Me = W
l_ﬂ & - ec E o - g o«
4 Silty sand, SM RED SFT | SAT A
‘ v sanc : TYRAYTRLRRR EANY. YT
1 e [Wot Tlassified - [ncomple
E— and with gravel, SWM | GRN/BLK-BRN FRM &AM NATE? WEATHE ED
= Saipie Racovered BHEIR Bl RERE, svor
82+ 11
817112 12 [Wot tlassitied = Tncomple | FRM 40 EIRY BUT BREAKS EASILY,
+ o Sapte Recover "8 Eﬁ?nig“ﬁgﬁ';’ ﬂ'rgao
IN THE HOLE.
80 T 13
T
79 T 14
4
78 T 15
WL
77 T 16
76 117
75118
74 T 19
73 +20 .
04/26 i ' ‘ h‘ﬁ" L
/24195 QEOLIS Copy_rvght (F) 1990, Roy F. WESTON, Inc. 3 0 2 32 Page: 2 of 2




Borehole Location Data Roy F. WESTON, Inc.

BOREHOLE ID : SB-8 ) PROJECT NAME: AUSTIN AVE RADIATION SIf
GIN DATE : 03/30/95 END DATE : 03/30/95

GGER/COMPANY : G. NEWHART
BOREHOLE COMPLETED IN (<O>verburden <Bs>edrock) :
TOTAL DEPTH : 22.00 DEPTH TO BEDROCK : 0.00

BOREHOLE DIAMETER #1: 4.25 ,
INTERVAL: 0.00 f£t. to 22.00 f£t. BGS

METHOD : HSA FLUID : NONE
| BOREHOLE DIAMETER #2:
INTERVAL : ‘
METHOD : FLUID :
BOREHOLE DIAMETER #3:
INTERVAL: |
METHOD : FLUID :
.| DRILLING COMPANY : WM. M. REICHART WELL DRILLING
| DRILLER : BILL AND TODD REICHART
| DRILL RIC TYPE : INGERSOLL RAND A-300
# ESTTMATED - SURVEYED
SURFACE
ELEVATION : 0.000 100.900
N. COORDINATE : " 0.0000 1089.0700 -
E. COORDINATE : 0.0000 1343.5500
| wELL PERMIT...... (Y)es (N)o: N PERMIT # :

HOLE ABANDONED...(Y)es (N)o: Y
WELL INSTALLED... (Y)es (N)o: Y

WELL CLUSTER..... (Y)es (N)o: N No. OF WELLS : 0
WELL NEST........ (Y)es (N)o: N No. OF WELLS : 0 .
PUMPS INSTALLED..(Y)es (N)o: N . TYPE ' DEPTH
PURGE : ‘ 0.00
SAMPLE : 0.00
BOREHOLE TESTING
BOREHOLE GEOPHYSICS..... (Y)es (N)o: N
SLUG TESTS. ... eeeeenn +«(Y)es: (N)o: N
PACKER TESTS. . veeuuneenn (Y)es (N)o: N
PUMPING TESTS. . v eveueen. (Y)es (N)o: N
COMMENTS :

TEMP WELL PNT INSTALLED (0.010 SLOT GALVANIZED). GW SAMPLE
COLLECTED. WELL PNT REMOVED & DECONNED. BACKFILLED W/NATIVE
CUTTINGS TO ~5 FT. REMAINING BACKFILLED W/5-25% PORTLAND.

'E

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. AR 30 0233 | 04/24/95
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Borehole Log Roy F. WESTON, Inc.
PROJECT s AUSTIN AVE RADIATION SITE TOTAL DEPTH : 22.00
NAME :  COE4-AUSTIN AVE. LOGGER : G. NEWHART
GID : SB-8 DRILLING COMPANY : WM. M. REICHART WELL DRILLING
THING : 1089.0700 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING  : 1343.5500 surveyed DATE .STARTED : 03/30/95
ELEVATION : 100.900 surveyed DATE COMPLETED + 03/30/95
=] 2 w CLASSIFICATION COLOR = lwi 3l 9 g = COMMENTS
— - [=1 (<} = (=] W a
- = o |5 = [ - o
> - ud w LW n g [
d g g k4 w g (- —
A%l i ARK ORGANIC SOIL WIT
@ >0 g:l:ayey sand with gravel, ORY }2 amcx F%Gy} POt AT
+ s 12
e
99T 1 No Sample Recovered
98 T2 50 [Wot Classified - Incomple |BLACK SFT | MST| 4 ORGANIC PEAT THROUGHOUT.
te Data . % BLACK ORGANIC W/MED SAND.
-+ 4
Wot_CL Tied - 1 T LT BROWN/GRAY T_BROWN CLAYEY MAT.
te Data neompte / HOTILED WIGRAY CLAY AND
ORGANIC MATERIAL.
» 97 T3 [Wo Sample Recovered
'4-
96T 4 Tastic silt with sand, R | GRAY/6RG 3 ’ GRAY CLAYEY MATERIAL
' : ARRRE St
4 1 ! RIBBONS.
95 TS5 Sandy elastic Silt, MH GRAY MORE FINE SAND THAN PREV-
: y e TonE TRYERVALCLTYANSTREY
o RIBBONS, ND ROLLS.
T {No Sample Recovered
94 716 75 [Tnterval Rot Sampled | GRAY/GRN OLIVE |FRM |DRY| S GRAY SAND SILTY MAT
g amp E GREEN OLIVE EEDD m;."mM
2 RIBBONS, NO ROLL.
T [Tnterval Not Sampled  |GRAY GREEN FRM | MST 555501'5 HYDROCARBON
9317
T Thterval Not Sampled
92 T8 —_— 175 ([Elastic silt With sand. MH | GRAY SFY 2 f
= ' 5 BETROCEUM, HIbRORARBON ' *
[~ 1_} ODOR. OIL STAINED.
91 T9 Not Classified - Incomple SAME_AS ABOVE. SIGNIF-
te Data ICANT PETROLEU -
' CARBON ooox'.‘EU" RYbko
T No Sample Recovered
90 T 10 75 Ttlgtbg‘l(gssxfled - Incomple FRM | MST 2 chJngﬁTls\%x?BégblA)ﬁD
' , 4 RorLENTes! -
04/24/95 GEOLIS Copyright (c) 1990, Roy F. WESTON, lnc.a RBUU 3 Page: 1 of 3




Borehole Log

Roy F. WESTON, Inc.

PROJECT : AUSTIN AVE RADIATION SITE TOTAL DEPTH : 22.00
SITE NAME : COE4-AUSTIN AVE. LOGGER : G. NEWHART
BORING ID $B-8 DRILLING COMPANY : WM. M. REICHART WELL DRILLING
NORTHING : 1089.0700 surveyed DRILLING RIG :  INGERSOLL RAND A-300
EASTING :  1343.5500 surveyed DATE STARTED s 03/30/95
ELEVATION :  100.900 surveyed DATE COMPLETED ¢ 03/30/95
z = . = = 5 o
z = | g CLASSIFICATION COLOR =|g|l8| 2 €2 COMMENTS
- — [L) = (5] w . 3
- = [- 4 Q 4 =4 - 0
> - [T3 w w w g S e W
56 5 x = § > z =
w r=) *» (7] [ -
Hot Classified - Inc le FRM | MST PETRO-ST D/ODOR .
te Data omp éyggﬁ AINERERPRRs
T STty sand, S |GRAY ROUND .
i ' MERERANBED BUARLE GRAV
AR LaRi |
o Sample Recovered
88 T 12 -
4] Ko Datgss' i ‘ ncompie | GRAY WET lé
4 2
87 T 13 ROk iz cam L veT WHITE SAND/GRAVEL.
a\ MS RED NDS-RIBBONS, ROLLS.
1 ' CLAY 9 B?Tu ﬁ CASFLAK s.
No Sample Recovered
86 T 14 75 'ggtog%gsmﬂed T Thcomple | GRAY WET 2 GOARSE-MED SANDS WITH
X lSindy tat clay, CH GRAY W/OLIVE MST é CLAYEY MATERIAL.
'\ INot Classitied - Incomple |LT BROWN "STONES"-LARGE GRAVEL.
3 sand Wwith gravel, GRN/GRAY gEA; Ybng R NTER-
J_ i
85 1 15 k LLS. BOKS
T No Sample Recovered
84 T 16 4 50 Silty saﬁa, SH ORG/RED/GRN/WHT MST gg ﬁégijERELTg ggg% -;AQ%N
. IC N
4 g EY ?A) CWELSé%IY
8 T17 {Tnterval Wot Sampled BOTTOM OF
B SYATi PR IYOAT 22 FT
82 T 18
81+ 19
80 T 20 A R -
5 00236
04/24/95
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Roy F. WESTON, Inc.

Borehole Log .
PROJECT  : AUSTIN AVE RADIATION SITE TOTAL DEPTH : 22.00
STE NAME :  COE4-AUSTIN AVE. LOGGER ‘ : G. NEWHART
ING ID : SB-B DRILLING COMPANY : WM. M. REICHART WELL DRILLING
THING : 1089.0700 surveyed DRILLIRG RIG : INGERSOLL RAND A-300
EASTING :  1343.5500 surveyed DATE STARTED : 03/30/95
ELEVATION :  100.900 surveyed DATE COMPLETED  : 03/30/55
= = & 5 o
<] 2 | g CLASSIFICATION COLOR =lg|l8| 282 COMMENTS
- - s} 7] o © w =
o xz o [&] - 4 - - 0
> L W (7% [Y) w g e = W
S5 5|2 £1213| " g%
w =1 x E 4 w g (-] —
Interval Not Sampled OTTOM OF BOR AT 22 FT
anp , N ARE BRINGAT 2
79+ 21
78 + 22
- .
77423
76 + 24
75+ 25
74 + 26
73527
72+28
71429
70 T 30
7~
04/24/95 /
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Borehole Location Data

Roy F. WESTON, Inc.

PROJECT NAME: AUSTIN AVE RADIATION SITI

BOREHOLE ID : SB-9
BEGIN DATE : 03/31/95 END DATE
LOGGER/COMPANY : G. NEWHART

BOREHOLE COMPLETED IN (<Os>verburden <B>edrock) :

: 03/31/95

o

TOTAL DEPTH : 24.00 DEPTH TO BEDROCK : 0.00
BOREHOLE DIAMETER #1: 4.25 .
INTERVAL: 0.00 ft. to 24.00 £t. BGS
METHOD : HSA FLUID :
BOREHOLE DIAMETER #2:
INTERVAL: '
METHOD : FLUID :
BOREHOLE DIAMETER #3:
INTERVAL:
METHOD : FLUID :
DRILLING COMPANY : W.M. REICHART WELL DRILLING
DRILLER : BILL REICHART
DRILL RIG TYPE , : INGERSOLL RAND A-300
ESTIMATED SURVEYED
SURFACE
ELEVATION : 0.000 99.820
N. COORDINATE : 0.0000 1047.5600
E. COORDINATE : 0.0000 981.9900
WELL, PERMIT...... (Y)es (N)o: N PERMIT # :
HOLE ABANDONED... (Y)es (N)o: Y
WELL INSTALLED...(Y)es (N)o: Y
WELL CLUSTER..... (Y)es (N)o: N No. OF WELLS : 0
WELL NEST........ (Y)es (N)o: N No. OF WELLS : 0
PUMPS INSTALLED.. (Y)es (N)o: N TYPE DEPTH
DPURGE : 0.00
SAMPLE : 0.00
BOREHOLE TESTING :
BOREHOLE GEOPHYSICS..... (Y)es (N)o: N
SLUG TESTS .. v eeeneeonean (Y)es (N)o: N
PACKER TESTS. .. .cveeewen. (Y)es (N)o: N
PUMPING TESTS. ...cveee.. (Y)es (N)o: N

COMMENTS :

TEMP WELL PNT (0.010 SLOT GALVANIZED WELL SCREEN) INSTALLED
AT 24 FT. GW SAMPLES COLLECTED. WELL PNT REMOVED/DECONNED.
BACKFILLED W/NATIVE CUTTINGS TO ~5 FT. PORTLAND CEMENT

)
)

o

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc.
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Borehole Log

PR

Roy F. WESTON, Inc.

PROJECT  :  AUSTIN AVE RADIATION SITE TOTAL DEPTH : 24.00
SITE NAME : COE4-AUSTIN AVE. LOGGER : G. NEWHART
BORING ID : SB-9 DRILLING COMPANY : W.M. REICHART WELL DRILLING
NORTHING :. 1047.5600 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING  :  981.9900 surveyed DATE STARTED : 03/31/95
ELEVATION : 99.820 surveyed DATE COMPLETED  : 03/31/95
bl Ld B
z & = Friflh— COMMENTS
g 2 | @ CLASSIFICATION COLOR Elglgl oS
s =55 IHHELE
> - ] w w [d 3 aou
‘.'3 & : &« - g - =
[11 = x » w o8 —
“Foar] 75 |Silty sand with gravel, SM |BLACK SFT | DRY 2 B}‘&Eﬂﬁ‘ v mg:c
Do N E RICK.
- iy 6
Emow
98 T1 [bg
Toac;
T = 'HG Semple Recovered
9772 1 75 [ETastic STt with sand, RN ]YLLW TAN MST| 2 CLAYEY MATERIAL.
- 3
L 1 8
%613 F—
T HC Sample Recovered
T4 75 TIty sard, oW YLLW TAN FRM | MST 15 BREAKS APART EASILY.
94 T3 STIty sand, SW GRAY DRY GRAY MATERIAL-SHARP BREAK
T Ro Sample Recovered
9316 ‘Eﬁﬁ@iﬂ 50 [Tilty sand with gravel, S |GRAY FRM | DRY ;
£ 7
T STlEy 8and, SR |OLV GRN/ORG FRM SHARP BREAK.
92T7 ¢ sample Kecovered
%1T8 62 [STlty sand, S |GRN OLV/WHITE |FRM 3 INTRUSION @ ~8 6 F1.
' e / z LTI I thol:
4 5 CEMENTED . B MP. ’
%09 ,
] No Sample Kecoverad .
89 T 10 75 371ty sand, SV OLV GRN/WHITE | FRM | MST 2 ggngEQ?H"aQé;-gfzggg",
3 .
G
04/24/95 ()
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Borehole Log . ~ | Roy F. WESTON, Inc.

AUSTIN AVE RADIATION SITE " TOTAL DEPTH : 24.00 ,

PROJECT  :
E NAME : COE4-AUSTIN AVE. LOGGER : G. NEWHART
ING ID : SB-9 DRILLING COMPANY : W.M. REICHART WELL DRILLING
DRTHING :  1047.5600 surveyed " DRILLING RIG : INGERSOLL RAND A-300
EASTING : ©981.9900 surveyed DATE STARTED : 03/31/95
ELEVATION : 99.820 surveyed DATE COMPLETED : 03731795
- = = g o
=] 2 | & CLASSIFICATION COLOR e8| Es COMMENTS
— - =) ] o| © w =Y
< x f-4 | &) =z [ - 0 o
> — w [TT) i w g [T ' ]
w o Ll o [-4 — v o
par} Y} < . sl el g -3
] e x a2 o @ | k=
I 3 T " T. "
i Silty sand, SM OLV GRN/WHITE | FRM | MST MOTTLED. WSALT-PEPPER",
8N Wot ClassiTied - Tncomple | RED MST RED SANDS. SHARP BREAK.
A8t ET8ssTTieq - Incomple |OLV GRN/WHITE MST SAND WITH MICA.
T Wo Sample Kecovered
87 T 12 100 [Wot TTassi¥ied = Tncomple ] | WHT/OLV GRN/BLK | FRM | MST BLACK MICA CHIPS & FLAKES
te Data omple /0L / WITH SOME REDD 1 SH MAF:
ALT & PEPPERM
86 113
85711 75 [Wot Tlassified - Tncomple |GRN-OLV/LT BRN |SFT |MsT| 1 ATHERED GNEISS? T
te Data onp / S % glxetfqﬂsu?:x sm’:ﬁimf”
1 5
84 T 15
T No Sample Recovered
83716 100 [Not Classified - Incomple | ' assified - Incomple |OLV GRN/LT BRN |SFT |WET| & OLIVE GREEN/LT BROWN/T
te Data ’ one / g (lF'LgHING). ./ T BROWN/TAN
i 7
82 + 17
T [:) assiti < .
Wt Tlassified - Tncomple | FRM | DRY MATERIAL AS PREVIOUS INT
ot Llassitied - Incomple |WHITE WET
81 T18 ‘ T Wot Sampled BOTTOM OF BORIN F
" JUCHRLL FolE" Lot ¢ Elue
1 - 10N COMPLETE.
80 T 19
79 T 20

P | ) :
04/24/95 . GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. K}TSL'TG Ll Page: 2 of 3



Roy F. WESTON, Inc.

Borehole Log
PROJECT :  AUSTIN AVE RADIATION SITE TOTAL DEPTH 24.00
SITE NAME :  COE4-AUSTIN AVE. " LOGGER G. NEWHART
BORING ID : SB-9 DRILLING COMPANY W.M. REICHART WELL DRILLING .
NORTHING :  1047.5600 surveyed DRILLING RIG INGERSOLL RAND A-300 ,
EASTING :  981.9900 surveyed DATE STARTED 03/31/95
ELEVATION : $9.820 surveyed DATE COMPLETED 03/31/95
8 o | & CLASSIF = =g
E 2 % A ICATION COLOR E wi 2 8 E = COMMENTS
- = o o F3 .?. © ft 3
> | w w [T7] w g [T 'Y |
21 & = & =18l 8 g =
w Qo § » w g [ -
Interval Not Sampled , OTIOM O ING 24 FT.
g'r‘aigg.;a;%gkgg%ou T‘-"
4 ON PLETE.
78 T 21
77 T22
-+
76 T 23
75 1 24
74+ 25
73126
-+
72127
T
71128
70 1 2%
69 T30 .
04/24 /95 GECLIS Copyright (c) 1990, Roy F. WESTON, Inc. E‘R SU Z ’4 d Page: 3 of 3




Borehole Location Data . - Roy F. WESTON, Inc.

BOREHOLE ID :

REGIN DATE : 03/31/95 END DATE : 03/31/95
‘IILMER/COMPANY ¢ G. NEWHART

BOREHOLE COMPLETED IN (<Osverburden <Bsedrock) :

TOTAL DEPTH : 14.00 DEPTH TO BEDROCK : 0.00

BOREHOLE DIAMETER #1: 4.25
INTERVAL: 0.00 £t. to 14.00 f£t. BGS

METHOD HSA FLUID : NONE
BOREHOLE DIAMETER #2:
INTERVAL:
METHOD : FLUID :
BOREHOLE DIAMETER #3:
INTERVAL:
METHOD : FLUID :
\ DRILLING COMPANY : WM. M. REICHART WELL DRILLING
DRILLER : BILL AND TODD REICHART
DRILL RIG TYPE : INGERSOLL RAND A-300
o ESTTMATED SURVEYED
' SURFACE .
ELEVATION : 0.000 97.950
N. COORDINATE : " 0.0000 1150.9700
E. COORDINATE : 0.0000 1523.6100
WELL PERMIT...... (Y)es (N)o: N PERMIT # :
HOLE ABANDONED...(Y)es (N)o: Y
WELL INSTALLED...(Y)es (N)o: N
WELL CLUSTER..... (Y)es (N)o: N No. OF WELLS : O
WELL NEST........(Y)es (N)o: N No. OF WELLS : 0 ‘
PUMPS INSTALLED..(Y)es (N)o: N TYPE DEPTH
PURGE : 0.00
SAMPLE : ' 0.00
BOREHOLE TESTING '
BOREHOLE GEOPHYSICS..... (Y)es (N)o: N
SLUG TESTS . v v e ueuennnns (Y)es (N)o: N
PACKER TESTS.......c.... (Y)es (N)o: N
PUMPING TESTS......... ..(Y)es (N)o: N
COMMENTS :

BACKFILLED W/NATIVE MAT TO ~5 FT BGS. PORTLAND CEMENT (5-
25%) /H20 SLURRY USED TO COMPLETE THE BOREHOLE TO GRADE. OILY

, SYPE SOIL ENCOUNTERED..

SB-10 . PROJECT NAME: AUSTIN AVE RADIATION SIf

'E

GEOLIS Copyright () 1990, Roy F. WESTON, Inc. o ' 04/24/95
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Borehole Log

Roy F. WESTON, Inc.
PROJECT :  AUSTIN AVE RADIATION SITE TOTAL DEPTH : 14,00
NE NAME :  COE4-AUSTIN AVE. LOGGER :  G. NEWHART
NG ID : SB-10 DRILLING COMPANY : WM. M. REICHART WELL DRILLING
THING :  1150.9700 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING : 1523.6100 surveyed DATE STARTED : 03/31/95
ELEVATION : 97.950 surveyed DATE COMPLETED : 03/31/95
=z = = Z o
o = g CLASSIFICATION COLOR el 8] 8 % = COMMENTS
= = = 8 g 2 © wa e
> - w w w [7] 3 [T Y]
B g | g |= =15|3| g°
w Q = N w x (] —
i 75 |Silty sand with gravel, SM |DK BROWN MST ILL MATERIAL. GRAVEL
e Y ! ; BROKEN BRICK- "RUBBLE "
SRR
T : 2 )
LBt
. Py~ A
96T1 |[iBra
2
- “7:‘;{‘):::’
No Sample Recovered |
?5 T2 [Trterval Wot Sampled
T
9 T3
9374 50 [S7ity sand, SN |DK BROWN SFT | MsT| 2 ’ FILL MATERIAL.
‘ ’ 1
- 1
|92 T5 [Wo Sample Kecovered
9176 Interval Not Sampled
0T7
‘89 Ta 50 [Wot Classified - Incomple |BLUE-GRAY SFT {MST| 2 OILY FLUID on CUTTING
te Data % BIT. "FREE-PRODUCTY,
4 1
88 T9 No Sample Recovered
87 T 10 Tnterval Wot Sampled
Page: 1 of 2

04/24/95  GEOLIS Copyright (c) 1990, Roy F WESTON, ucﬂso O 245




" BoreholeLog - | o " Roy F. WESTON, Inc.

PROJECT :  AUSTIN AVE RADIATION SITE TOTAL DEPTH : 14.00
SITE NAME : COE4-AUSTIN AVE. LOGGER : G. NEWHART
BORING ID : SB-10 ) DRILLING COMPANY : WM. M. REICHART WELL DRILLING
NORTHIKG : 1150.9700 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING :  1523.6100 surveyed DATE STARTED : 03/31/95
ELEVATION : 97.950 surveyed DATE COMPLETED : 03/31/95
z z 5| o
(=] 2| g CLASSIFICATION COLOR Elgl8| g EZ COMMENTS
[ — [} 2 W .
S|z |8|& E|B|lz| =28
S0y E|E 21218 “g#¥
Interval Not Sampled
-+
86+ 11
85 T 12 12 ot _Llassitied - Incomple % OVA 1000.0 01&‘{'50&{ FUEL LVENT
] an:ﬂ.e Recovered 4 inDqu gpiugEég? i“s
4 7 OVM=> &SS :
8 T 13
83 T 14
8215
81 T16
80 T 17
79118
78 T 19
77 T 20

; : %R_ onnli
04/26/95  GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. SRidiyasae Page: 2 of 2




Borehole Location Data . | Roy F. WESTON, Inc.

BOREHOLE DIAMETER #l: 4.25 :
INTERVAL: 0.00 ft. to 24.00 ft. BGS

METHOD : HSA FLUID : NONE
BOREHOLE DIAMETER #2:
INTERVAL: C
METHOD : FLUID :
BOREHOLE DIAMETER #3:
' INTERVAL: ‘
METHOD : | FLUID :
DRILLING COMPANY : WM. M. REICHART WELL DRILLERS
DRILLER : BILL AND TODD REICHART
DRILL RIG TYPE : INGERSOLL RAND A-300
ESTIMATED SURVEYED
SURFACE '
ELEVATION : 0.000 ~102.020
N. COORDINATE : 0.0000 1081.6000
E. COORDINATE : 0.0000 1169.5500
| WELL PERMIT...... (Y)es (N)o: N PERMIT # :
HOLE ABANDONED...(Y)es (N)o: Y
WELL INSTALLED... (Y)es (N)o: Y ‘
WELL CLUSTER..... (Y)es (N)o: N No. OF WELLS : 0
WELL NEST........{(Y)es (N)o: N No. OF WELLS : 0 _ ,
PUMPS INSTALLED..(Y)es (N)o: Y , TYPE DEPTH
: PURGE : WHALE ELECT PMP 24.00

SAMPLE : WHALE ELECT PMP 24.00
BOREHOLE TESTING

BOREHOLE GEOPHYSICS..... (Y)es (N)o: N

SLUG TESTS. ... veuunnn.. (Y)es (N)o: N
PACKER TESTS. .. euune... (Y)es (N)o: N
PUMPING TESTS....vv.u... (Y)es (N)o: N

COMMENTS : ‘ :

TEMP WELL PNT INSTALLED @ 24’ (0.010 SLOT SCREEﬁ, 2’ -GALVAN
SCREEN/RISER). GW COLLECTED. WELL PNT REMOVED/DECONNED. BACK
FILLED W/NATIVE CUTTINGS. REMAINING BACKFILLED W/5-25 % PORT

BOREHOLE ID : SB-11 PROJECT NAME: AUSTIN AVE RADIATION SIT
°GIN DATE : 04/03/95 | END DATE  : 04/03/95 |
QGGER/COMPANY : G. NEWHART
BOREHOLE COMPLETED IN (<O>verburden <B>edrock) : O
TOTAL DEPTH : 24.00 DEPTH TO BEDROCK : 0.00

GEOLIS Copyright (lc) 1990, Roy F. WESTON, Inc. A—R_B 0 D 21}7 04724795
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Borehole L'ogl

Roy F. WESTON, Inc.

PROJECT  :  AUSTIN AVE RADIATION SITE TOTAL DEPTH T 24.00
NAME :  COE4-AUSTIN AVE. ' LOGGER : G. NEWHART
URING ID "z $B-11 , ' DRILLING COMPANY : WM. M. REICHART WELL DRILLERS
NORTHING :  1081.6000 surveyed _ DRILLING RIG : INGERSOLL RAND A-300
EASTING :  1169.5500 surveyed DATE STARTED = : 04/03/95
'ELEVATION :  102.020 surveyed DATE COMPLETED - : 04/03/95
: z - = c!‘ .
g 2| g CLASSIFICATION COLOR zlw E g g = COMMENTS
o ’ — . [T g w 2
-« x o (] x b~ - .
> - w w w 1] g LT
w Q. [ 4 (-4 or - [
-l w < . ) ) - g - =
w =) = t 3 [, o - B
, =a2] 50 |[Silty sand with gravel, SM [BLACK SFT [ MST % ‘ %gglﬂulommlc
- :'l-’:n.r 10
T F NG Sample Recovered .
10072 =75 [Sandy silt, WO —{LT BRN/TAN/RED DRY T_BROWN/TAN-REDDISH HUE
1% =7 [Py st /REL § IR DARK CORGARIE)
b ] SPOTS. o
{1 =5 1
,Iw 13 =
T, Rc Sample Recovered
98 T4 =] 100 [Sandy = GRAY TAN W/RED |FRM | DRY ’ MIcA SPERSED
, [, o ! / ; ouT l"gg &unﬁﬁfu"y‘ﬁﬁ“““
‘ ] 5 {REDDISH HUE. FLAKES OF
9715 gt
96 1‘6 o 75 STy sand with gravel, SW | GRAY FRM | DRY g . |R1BBONS, NO ROLL.
: SO 14 '
-+ s 12
BT BRI
g
T E— No Sample Recovefed
94 T8 —J 50 [37(ty sand, SN GRAY u/kéo-onc FRM | DRY| § D-FIRM,
: . : : 19 Ba $m§g BraRG xﬂé
— ‘ , : 2 ( D).
T Ve STTty sand With gravel, SW |GRAY 1 FRM | DRY CRUMBLES EASILY.
o i . .
93 T 9 :mf 'l Sample Recovered
. .
@
92110 T C '
' WOt CTasE Ty . ncon? e gghkf? SHELBY TUBE
04/24/95 GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. Page: 1 of 3
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iﬁmmdahwl

‘Roy F. WESTON, Inc.

PROJECT

H AUSTIN AVE RADIATION SITE TOTAL DEPTH : 24.00
SITE NAME COE&-AUSTIN AVE. : * . LOGGER : G. ﬁEHHART ‘
BORING ID §B-11 DRILLING COMPANY : WM. M. REICHARY WELL DRILLERS
NORTHING : 1081.6000 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING :  1169.5500 surveyed DATE STARTED : 04/03/95
ELEVATION :  102.020 surveyed DATE COMPLETED : 04/03/95
. = & =
8 < % CLASSIFICATION COLOR £l E g g2 COMMENTS
(5 e PN (L] w
=l =|2|8 AR cE2
il = 2 . o | 8la z
- . T SHELBY TUSE
itdgtogil::ssified Incomple %EE
91 1 11 .
90T 12 175 [STTEysand, S| GRAY/BROWN SFT | ET| "3 ,
Not_Cl fied - | T - - F HI Y GRADES
1 ot &1 assl ] ncomple | WHT-GRY/BRN-TAN RH. WET g VO Eﬁemu&&m_%A ES
‘ - T/0LV N | FRM AND M ~WEATHERED
g fntgasstfuia Tncomple | BRN/WHT/OLV GR WET ENEISE;S&E?S??
89 T13
T WS Sample Recovered
88 T 14 75 [STTEy eand, W |DK BRN/OLV GRN |FRM |WET| 2
; . 8
4 8
— NGt Classified - Tncomple | WHT/SILVER |musT SPABKLING MIC
a7+ 15 i SYTRyHand, S OLV GRN/WHT/RED|. g5§§ é Evésg:ngEEiGA
" : ; N
SC
T Wo Semple Recovered
86 T 16
' 75 tg Dat:ss‘ i ncomp ev OLV GRN/WHT/BRN]FRM | WET Z
4 12
8 117 (WOt Classitied - Tncomple "|GRAY wET COARSE WET SAND W/MICA.
' vetssitied - Incomple (OLV GRN/WHT/RED| FRM | MST
te Data
T No Sample Recovered
8 T18 interval Not Sanpleﬁ ATSEBEE mx;g AL. DTW=
T
83119
82 120 ' .
, AR300250
04/24/95 .

®

_ GEOLIS, Copyright (c) 1990, Roy F. WESTON,

o4

Inc.
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Borehole Log Roy F. WESTON, Inc.
PROJECT +  AUSTIN AVE RADIATION SITE TOTAL DEPTH : 24.00
E NAME COE4-AUSTIN AVE. LOGGER t  G. NEWHART
NG ID : SB-11 DRILLING COMPANY : WM. M. REICHART WELL DRILLERS
THING :  1081.6000 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING : 1169.5500 surveyed DATE STARTED : 04/03/95
ELEVATION : 102.020 surveyed DATE COMPLETED 04/03/95
=z = e Z o
S 2 u CLASSIFICATION COLOR =lwli Bl = '§ = COMMENTS
2| = = 8 2l21° = 2
[-4
A I g|2|lg|~g¥
- w L4 [ -d - 4
w a x L - |2 & -
Interval Not S led ™
Srval Not Sasy BRIV EL o
81 T21
80 T 22
T
T3
78 T 24
77T25
76 1 26
7727
74 T 28
+
73 ﬂ 29
72 T30
_ AR 30023
04/24/95 GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. -

Page:
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Borehole Location Data | " Roy F. WESTON, Inc.

BOREHOLE ID : SB-12 PROJECT NAME: AUSTIN AVE RADIATION SITE
BEGIN DATE : 04/03/95 END DATE : 04/03/95
LOGGER/COMPANY : G. NEWHART
BOREHOLE COMPLETED IN (<O>verburden <Bsedrock) : O
TOTAL DEPTH : 22.00 DEPTH TO BEDROCK : 0.00
BOREHOLE DIAMETER #1: 4.25
INTERVAL: 0.00 ft. to 22.00 ft. BGS
METHOD : HSA FLUID : NONE
BOREHOLE DIAMETER #2: ‘ '
INTERVAL: -
METHOD : » FLUID :
BOREHOLE DIAMETER #3:
: INTERVAL:
METHOD :  FLUID :
DRILLING COMPANY : WM. M. REICHART WELL DRILLING
DRILLER : BILL AND TODD REICHART
DRILL RIG TYPE : INGERSOLL RAND A-300
ESTIMATED SURVEYED
SURFACE
ELEVATION : 0.000 96.970
N. COORDINATE : 0.0000 1249.5500
E. COORDINATE : 0.0000 1139.9900
WELL PERMIT...... (Y)es (N)o: N PERMIT # :
HOLE ABANDONED... (Y)es (N)o: Y
WELL INSTALLED...(Y)es (N)o: Y : .
WELL CLUSTER..... (Y)es (N)o: N No. OF WELLS : O
WELL NEST........ (Y)es (N)o: N No. OF WELLS : O
PUMPS INSTALLED.. (Y)es (N)o: Y TYPE DEPTH
PURGE : WHALE ELECT PMP 22.00
SAMPLE : WHALE ELECT PMP 22.00
BOREHOLE TESTING
BOREHOLE GEOPHYSICS..... (Y)es (N)o: N
SLUG TESTS. . v ueueunenn. (Y)es (N)o: N
PACKER TESTS. ... eueuu... (Y)es (N)o: N
PUMPING TESTS...........(Y)es (N)o: N
COMMENTS : :
INSTALLED 2", 0.010 SLOT WELL SCREEN PNT (~2’ LONG) -GALVAN-
IZED W/GALVAN RIZER PIPE; W/DRAW GW SAMPLE; REMOVE TEMP WELL
PNT. BACKFILL W/NATIVE CUTTINGS. COMPLETE ABANDONMENT ’ .
pganQQ
fs 2 % W W e W e

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc.

04/24/95
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Borehole Log

Roy F. WESTON, Inc.

PROJECT :  AUSTIN AVE RADIATION SITE TOTAL DEPTH : 22.00
SITE NAME :  COE4-AUSTIN AVE LOGGER : G. NEWHART
BORING ID : $B-12 DRILLING COMPANY : WM. M. REICHART WELL DRILLING .
NORTHING :  1249.5500 surveyed DRILLING RIG :  INGERSOLL RAND A-300
EASTING : 1139.9900 surveyed DATE STARTED : 04703795
ELEVATION : 96.970 surveyed DATE COMPLETED : 04/03/95
= = o
g = w CLASSIFICATION COLOR zjw| B g uw= COMMENTS
- = o x [ - ar o
il Y = E gl gl “ s ¥
- w -« — -t x
w o = » [ g m — ,
75 |Silty sand with gravel, SM |BLACK FRM | MST| 1 T ALL BLACK MAT. W
@rﬁ y g 4 Eﬂ X ;GS oasAExE é(L
i 2 ~OLD TRAIN TRACK BED.
2 )
;‘,',‘04,4:;
ST B
X ")
b L)
1 i wes
No Sample Recovered
9472 Tnterval Not Sampled
93 13
92T4 75 [ST(Ty sand, S —"""""|LT GRAY/RED BRN|FRM | MST 3 gg ?é?ggﬂk% Eéﬁ:ﬁﬁguo
URDEN B PERME-
4 }% BLE. EING MOR
9115
T No Sample Recovered
90 T 6 Tnterval Not Sampled
8917
8878 E3=H 75 [STTty sand with gravel, SM|GRAY: W/PINK FRM | MST| 11
sif. S 13
+ ) 14
e e
8719 [
Yoo ‘
T NG Sample Recovered
86 T 10 100 [¥TTty sand With gravel, SW ] GRAY FRM | MST 15. CRUMBLES.
8
o L -
04/24/95 GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. mﬁﬁz 5 l{» Page: 1 of 3




Borehole Log

Roy F. WESTON, Inc.

PROJECT :  AUSTIN AVE RADIATION SITE TOTAL DEPTH : 22,00
TE NAME :  COE4-AUSTIN AVE LOGGER : G. NEWHART
ING 1D : SB-12 DRILLING COMPANY : WM. M. REICHART WELL DRILLING
THING & 1249.5500 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING :+ 1139.9900 surveyed DATE STARTED : 04703795
ELEVATION : 96.970 surveyed DATE COMPLETED s 04/703/95
= = ; ; ) y
=] ) W CLASSIFICATION COLOR = |wl 8| 9 'g‘ = COMMENTS
pom — [ (1] D (%) w [=1
o x [- 4 [ 2] = - — O oL
o 5 | B & g 2/3 - he
ol 8 | a » | 8|3 =
_7';35 Silty sand with gravel, SM {GRAY FRM | MST CRUMBLES.
3;‘ =M
asTn sraces ' [STTTy sand with gravel, SW | GRAY/BRN FRM | WET GRAY W/MINOR BROWN MOT-
J:(E-;;
84 T 12 Trterval Not Sampled
4
83 T13
82T 14 100 [Not Classitied - Incompl - .
omple |LT-RD BRN W/WHT [ FRM | WET| 3 LT BROWN, REDDISH BROWN
te Data WHITE MOT :
‘ BT TCES b )
81T 15
1 [No assi1t) - Incomple |RED BRN REDDISH BROWN SANDS W/
80 T 16 TNot Sampled ﬂégﬁgéb‘%szz FT. DTW=
79 T 17
78 { 18
77 T19
76 T 20
04/24/95  GEOLIS Copyright (c) 1990, ‘Roy F. WESTON, Inc. AR300Z55
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Borehole Log

Roy F. WESTON, Inc.

PROJECT : AUSTIN AVE RADIATION SITE TOTAL DEPTH s 22.00
SITE NAME : COE4~-AUSTIN AVE LOGGER :  G. NEWHART
BORING ID SB-12 DRILLING COMPANY : WM. M. REICHART WELL DRILLING
NORTHING @ 1249.5500 surveyed DRILLING RIG + INGERSOLL RAND A-300
EASTING : 1139.9900 surveyed DATE STARTED : 04/03/95
ELEVATION : 96.970 surveyed DATE COMPLETED s 04/03/95
& = o
g 2| w CLASSIFICATION © COLOR zlwl gl o= COMMENTS
- — [=] [4-] - [X] w
2l |52 £1gi3l g=
Interval Not Sampled Angg;D T0 22 FT. DTuW=
75121
T
T4 T 22
73123
T
72 T 24
-
71125
70 T26°
69 T 27
68 T 28
67 t+ 29
66 T30
DN r
04724795 300256

GEOL1IS Copyright (c) 1990, Roy F. WESTON, Inc.
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Borehole Location Data C | Roy F. WESTON, Inc.

GIN DATE : 04/03/95 END DATE : 04/03/95
GGER/COMPANY : G. NEWHART
BOREHOLE COMPLETED IN (<Osverburden <B>edrock) : O
TOTAL DEPTH : 22.00 DEPTH TO BEDROCK : 0.00

BOREHOLE DIAMETER #l1: 4.25
INTERVAL: 0.00 ft. to 22.00 ft. BGS

METHOD : HSA FLUID : NONE
BOREHOLE DIAMETER #2:
INTERVAL: _ :
" METHOD : ’ " FLUID :
BOREHOLE DIAMETER #3:
' INTERVAL:
METHOD : FLUID :
DRILLING COMPANY : WM. W. REICHART DRILLING
DRILLER : BILL AND TODD REICHART °
DRILL RIG TYPE : INGERSOLL RAND A-300
ESTIMATED SURVEYED
SURFACE
‘ ELEVATION : 0.000 94.770
N.. COORDINATE : 0.0000" 1228.4800
E. COORDINATE : 0.0000 1293.8300
WELL PERMIT...... (Y)es (N)o: N PERMIT # :
HOLE ABANDONED... (Y)es (N)o: Y
WELL INSTALLED...(Y)es (N)o: Y
WELL CLUSTER..... (Y)es (N)o: N No. OF WELLS : 0
WELL NEST.....:..(Y)es (N)o: N No. OF WELLS : 0
PUMPS INSTALLED..(Y)es (N)o: Y ‘ TYPE " DEPTH
o . PURGE : WHALE ELECT PMP 22.00

SAMPLE : WHALE ELECT PMP 22.00
BOREHOLE TESTING

BOREHOLE GEOPHYSICS..... (Y)es (ﬁUo: N

"SLUG TESTS. .. eeeeeeennos (Y)es (N)o: N

PACKER TESTS. evveeeeeens (Y)es (N)o: N

PUMPING TESTS......... '..(Y)es,(N)o: N
COMMENTS :

AUGER TO 22'. INSTALL TEMP WELL PNT (2" DIA, 2' LENGTH; GAL-
VANIZED 0.010 SLOT SCREEN; GALVAN RISER). REMOVE GW & TEMP
PNT. BACKFILL W/NATIVE CUTTINGS TO ~5 FT. COMPLETE W/5-25%

BOREHOLE ID : SB-13 o PROJECT NAME: AUSTIN AVE RADIATION SIT

AR3G8257
GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. ) ' .U ved r 04725795
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Borehole Log Roy F. WESTON, Inc.
PROJECT :  AUSTIN AVE RADIATION SITE TOTAL DEPTH : 22.00
ITE NAME :  COE4-AUSTIN AVE. LOGGER ¢ G. NEWHART
NG ID SB-13 DRILLING COMPANY : WM. W. REICHART DRILLING
THING :  1228.4800 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING : 1293.8300 surveyed DATE STARTED 1 04/03/95
ELEVATION : 94.770 surveyed DATE COMPLETED : 04/03/95
= ’ = = Z o
] 2 | & CLASSIFICATION COLOR AFIEIEEE COMMENTS
- - o [ > (X w =]
< = [-4 o x [ o O o
> [ w w w (7] g e e W
& 2 | = £Ela1 2 g =
| 8| F | e : 6| 8| & =
20 7S Silty sand with gravel, SM |DK BRN/BLACK SFT | DRY GANIC-DARK BROWN AND
oo Y 9 " ! £ BLACK SoTt.
ke 18
S
i I o
b
T = [No Sample Recovered
9272 Tnterval Wot Sampled
9113
90 T4 50 [STlty sand, SW GRAY/RED-BRN | FRM | DRY| 1 RIBBONS.
3 ’
ﬁ- 1
.| 8975 WG Sample Recovered
8 T6 Tnterval Not Sampled
8717
86T8 75 [NoTTTassTTTEd— )
tg Datgss‘ 1] Incomple |LT BRN/GRY‘/GRN FRM | MST E !R%EQ-SHEEN. RIBBONS, NO
5
T — . [Sandy silt, ML GRAY RED/BRN FRM | MST 8 SL REDDISH BRN STAINING.
8 T9 ity
Siity sand, SN GRAY FRM | MST COARSE SAND W/MICA A
T No Sample I'(ecovered FINE SILTS Al 6 SANDS’.‘D
84 T10 interval Not Sampled
04/25/95  GEOLIS Copyright (c) 1990, Roy F. WESTON, inc. WS 00 25 g
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Borehole Log

" Roy F. WESTON, Inc.

PROJECT  :  AUSTIN AVE RADIATION SITE TOTAL DEPTH : 22.00
SITE NAME :  COE4-AUSTIN AVE. LOGGER : G. NEWHART
BORING ID : SB-13 DRILLING COMPANY : M. W. REICHART DRILLING
NORTHING : 1228.4B00 surveyed DRILLING RIG :  INGERSOLL RAND A-300
EASTING : 1293.8300 surveyed DATE STARTED : 04/03/95
ELEVATION : 94.770 surveyed DATE COMPLETED : 04/03/95
= = 5 o
=] = w CLASSIFICATION COLOR z|wlB| & g_z_ COMMENTS
- - (=] [+ g (%) (1Y) [=]
- X [- 4 [ = - - O
i | & & wireig| v oY
DB F | oae 22 =
Interval Not Sampled
83+ 11
82412
100 (Sandy lean clay, CL DK GRAY DRY g
13
T [STtty sanG, SH | GRAY/ORG FRM | MST RAY RIAL WITH R
ALEAIEE A
GEANCE, STALHIyE. " CokRBE
81 113
1 ‘ _ . |
ggfogggss‘?lia Incomple | GRAY SFT | WET gg*BEE.SAND WITH SMALL
B0 T 14 75 [3TTEy sand, SR GRAY FRM | WET| 3
6
+ ]
79115
T No Sample Recovered
78T Trterval Not Sampled WGER 10 23!, REEUSAL AT
B4558 19 ZBru RREUME
77 T 17
76 T 18
75119
ik
74 leo
04/25/95 'ﬂligl

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc.
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" Borehole Log Roy F. WESTON, Inc.
PROJECT :  AUSTIN AVE RADIATION SITE" TOTAL DEPTH : 22.00
E NAME :  COE4-AUSTIN AVE. LOGGER :  G. NEWHART
NG ID : SB-13 : DRILLING COMPANY : WM, W. REICHART DRILLING
HING : 1228.4800 surveyed . DRILLING RIG : INGERSOLL RAND A-300
EASTING t  1293.8300 surveyed - DATE STARTED : 04703795 '
ELEVATION : 94.770 surveyed DATE COMPLETED : 04/03/95
> z 5l E o
=] 2| CLASSIFICATION COLOR Tlw 2| 0wz COMMENTS -
o - o . : | {8l a 58
< = o [x] = - - Y
ol B | B | ¥ gl «-gé
- w « - -d x
wi| a = ¥ . 18 a - )
interval Not Sampled !
mw 84558 19, %Bre, REEURMEAAT
3T21
-+
72 T22
71123
‘ -L
70 T 24
Tl—
; 69 T 25
68 1 26
67 T 27
66 T 28
65 T 29
64 T30
04/25/95 'GEOLIS Copyri'ght (c) 1990, Roy F. WESTON, Inc. Page: 3 of 3
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Bbrehole chation Data

Roy F. WESTON, Inc.

SB-14

PROJECT NAME: AUSTIN AVE RADIATION SIT!

BOREHOLE ID :
BEGIN DATE : 04/03/95 END DATE : 04/04/95
LOGGER/COMPANY : G. NEWHART
BOREHOLE COMPLETED IN (<Os>verburden <Bsedrock) 0
TOTAL DEPTH : 18.00 DEPTH TO BEDROCK : 0.00
BOREHOLE DIAMETER #1: 4.25
INTERVAL: 0.00 £ft. to 18.00 ft. BGS
METHOD : HSA FLUID : NONE
BOREHOLE DIAMETER #2:
INTERVAL: :
METHOD : FLUID :
BOREHOLE DIAMETER #3:
INTERVAL:
METHOD : FLUID :
DRILLING COMPANY : WM. M. REICHART WELL DRILLING
DRILLER : BILL AND TODD REICHART
DRILL RIG TYPE : INGERSOLL RAND A-300
ESTIMATED SURVEYED
SURFACE
ELEVATION : 0.000 93.190
N. COORDINATE : 0.0000 1331.6900
E. COORDINATE : '0.0000 1464.2700
WELL PERMIT...... (Y)es (N)o: N PERMIT # :
HOLE ABANDONED. .. (Y)es (N)o: Y
'WELL INSTALLED...(Y)es (N)o: Y ,
WELL CLUSTER.....(Y)es (N)o: N No. OF WELLS : 0
WELL NEST........ (Y)es (N)o: N No. OF WELLS : 0O
PUMPS INSTALLED.. (Y)es (N)o: Y TYPE DEPTH
‘ : PURGE : WHALE ELECT PMP 18.00
SAMPLE : WHALE ELECT PMP 18.00
BOREHOLE TESTING '
BOREHOLE GEOPHYSICS.....(Y)es (N)o: N
SLUG TESTS. . vioeeeeeneens (Y)es (N)o: N
PACKER TESTS. . e veeueuenn. (Y)es (N)o: N
"PUMPING TESTS. .. evuu... (Y)es (N)o: N
COMMENTS : ' '
INSTALL BORING TO 18’. INSTALL TEMP WELL SCREEN (2" DIA, 2’
LONG, GALVAN., RISER-GALVAN). REMOVE GW SAMPLE, SCREEN, AND

RISER. BACKFILL W/NATIVE CUTTINGS TO 5’.

A

3

il
*}

A
Tt O

‘ 269
GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. Ve 04/25/95




-3ul ‘NOLS3M “4 Ao¥ ‘0661 (9) 3yBLuAdod $11039

- o~
: (Vs
o
' ’ (]
O
’ ™M
o<
. <X
: o o0 o o 0 SN 008, 00°9L L 6 41-8S
0o o o0 o 0 sds 00°9F 0s'Sst € 8 y1-8S
131 148 NON 0O o0 o0 038 M. 0 ) sds 0s'si 00°§L 2 8 41-8S
s Wi aon 6 ol o0f 5§ MS sds 00°SL 00°%L L 8 y1-8S
o o0 o0 o 0 sds  00°yL 0§28l 2 ! y1-8S
a4 QoM 0o oY sv &l i 0 sds  os'2L o00'ek L 2 41-8S
. 0o o o0 0 0 SN 00°2L 000 L 9 y1-88
. o o o 0 0 sds 000 028 2 S y1-85
131 NON o 0 0 0% 3 09 . MW SdS 028 008 4 S yi-8s
o o0 o 0 0 SN 0o'e 009 L ¥ 91-88
(i} 0 0 0 0 sds 00'9 S2§ € € y1-8S
1SH 148 NON o o o0 0 0 sds s2's Sy 2 ¢ 1-88
IS W4 NON 6 0 S S 30 sds s 00y L € 41-8S
: o o o0 0 0 SN 00"y 002 L ¢ y1-8S
A¥Q W4 NON o o0 0y 09 M0 sis 00°2 000 L ) 91-8S
3dk1 T59d 134 10d 134 GWS  “13d 13AVED  GOWI3W (558 13)  WON WoN a1 T1an/

1IND 3UN1SION HIDN3¥LS 1d0S 1SVid

1Viis

N30 JINVOMO AVID 1T1S GONvs  3ZIS 13AVED

i 39Vd  wax 300 Q! IN3170 - ¥03 ViVQ I¥II90704L17T "dul

3Z1S ODNINdWVS

-“ANI ADOT0HLIT HLT dWS 370H3¥08

‘NOLSIM "4 AOY  yxxx S6/G2/%0 :31VQ




. Borehole Log : | o Roy F. WESTON, Inc.

PROJECT : AUSTIN AVE RADIATION SITE TOTAL DEPTH : 18.00
SITE NAME : COE4-AUSTIN AVE. LOGGER :  G. NEWHART
BORING ID : $8-14 DRILLING COMPANY : WM. M. REICHART WELL DRILLING .
NORTHING : 1331.6%900 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING : 1464.2700 surveyed DATE STARTED : 04/03/95
ELEVATION : 93.190 surveyed DATE COMPLETED : 04/04/95
= = E o
8 z | & CLASSIFICATION COLOR E g8 3EZ COMMENTS
[— — (L] - (=] w s
< = o j X 3 — - ar
> - w w w (72 g e = W
(111 . [t (-4 o [d N et
| B8 3 ae 7| 8l a =
100 {Silty sand, SM DK BRN/BLK FRM | DRY| 11 |3 MAT BRI
: 4 ! / 1§ ELRES ARG  ERY o BROKEN
92T1
9 T2 Tnterval Not Sampled
90 T3
89 T4 ~]62 ([STlty sand, SN |DK BRN/BLACK  [FRM | MST 2 FILL MATERIAL.
ot _Classitied - Incomple |RED/BLACK SFT | MST| 7 100% SLAG. S - CINDER-
1 te Data ?KE lk- L Hkgg .
> RAVEL-t%kE-S %EAL
88 TS5
No Sample Recovered
8776 . Thterval Not Sampled
8 17
85 ‘LB
10 [Wot TTassified - Tncomple | BROWN/BLACK WET| 3 PETROLEUM,
e Recovered ;‘:
- 6
B4TO
83T10 [ Interval Not Sampled |
L 2m 3 j -y T WU

04/25/95  GEOLLS Copyright (c) 1990, Roy F. WESTON, Inc. Page: 1 of 2



Borehole Log

Roy F. WESTON, Inc.
PROJECT ¢ AUSTIN AVE RADIATION SITE TOTAL DEPTH : 18.00
: COE4-AUSTIN AVE. LOGGER :  G. NEWHART

: WM. M. REICHART WELL DRILLING

:  SB-14 DRILLING COMPANY
:  1331.6900 surveyed DRILLING RIG :  INGERSOLL RAND A-300
EASTING :  1464:2700 surveyed DATE STARTED : 04/03/95
ELEVATION : 93.190 surveyed DATE COMPLETED  : 04/04/95
=z = = T o
[ 2 | W CLASSIFICATION COLOR = |wig] e g =z COMMENTS
- - (@] (1] - (=] w =2
o = o fx] = [ - o «f
> - w w w w g [T e ' ]
By le = 18l 3 2=
[F8) [~] x » w g (-] —
Interval Not Sampled
82 TH
T
81112 pF—- 75 astic sTIT with sand, WH ] GRAY FRM 2 QLY. PLASTIC (MAY BE DUE
——_j 3 10,01LY-PETRGLEUM SUB-
il 1 STANCE).
T [Wo Sample Recovered 2
80 + 13
79 T 4 75 [STTEy sand, SW | BROWN FrM | sAT| 1 MILK CHOCOL
: Y ! 2 MArEREHOC PﬂET?E%UE T0
1§ oIL?).
78715 Wot Tlassi¥ied - TRcomple —|WHT/GRN/LT BRN |SFT |WET FOLIA
T LE | uhT/ R/ ESLAATRR Mg cverss
d
[+ Sanple Recovered .
7 'L 16 Tnterval Not sampled
) AUGER TO 18 FI. TEMP WE
o*ﬁr INsTALEED TR ELL
LFT.
76 717
75118
74119
73120
04/25/95 GEOLIS Copyright (c) 1?90, ‘Rby F. WESTON, Inc. A—RB 0 0 2 6 5 Page: 2 of 2




Borehole Location Data

Roy F. WESTON, Inc.

BOREHOLE ID : SB-15 PROJECT NAME: AUSTIN AVE RADIATION SIT
BEGIN DATE : 04/04/95 END DATE : 04/05/95
LOGGER/COMPANY : G. NEWHART
BOREHOLE COMPLETED IN (<Os>verburden <B>edrock) : O
TOTAL DEPTH : 24.00 DEPTH TO BEDROCK : 0.00
BOREHOLE DIAMETER #1: 4.25
INTERVAL: 0.00 ft. to 24.00 ft. BGS
METHOD : HSA FLUID : NONE
BOREHOLE DIAMETER #2:
' INTERVAL:
METHOD : FLUID :
BOREHOLE DIAMETER #3:
INTERVAL:
METHOD : FLUID :
DRILLING COMPANY : WM. M. REICHART WELL DRILLING
DRILLER : BILL AND TODD REICHART
DRILL RIG TYPE : INGERSOLL RAND A-300
ESTIMATED SURVEYED
SURFACE
ELEVATION : 0.000 87.760
N. COORDINATE : 0.0000 1344.2900
E. COORDINATE : 0.0000 1576.8700
WELL PERMIT...... (Y)es (N)o: N PERMIT # :
HOLE ABANDONED... (Y)es (N)o: Y
WELL INSTALLED...(Y)es (N)o: Y ,
WELL CLUSTER.....(Y)es (N)o: N No. OF WELLS : 0
WELL NEST........ (Y)es (N)o: N No. OF WELLS : 0
PUMPS INSTALLED..(Y)es (N)o: Y ~ TYPE DEPTH
PURGE : WHALE ELECT DMP 24.00
SAMPLE : WHALE ELECT DMP 24.00
BOREHOLE TESTING
BOREHOLE GEOPHYSICS..... (Y)es (N)o: N
SLUG TESTS..veeeeunennn. (Y)es (N)o: N
PACKER TESTS. . .eeeueun.. (Y)es (N)o: N
PUMPING TESTS....euoue.. (Y)es (N)o: N
COMMENTS :
BORE TO 24’. PLACE TEMP WELL SCREEN (WELL SCREEN=0.010 SLOT,
2’ LONG, 2" DIA, GALVAN, RISER-GALVAN). COLLECT GW SAMPLE.

REMOVE WELL SCREEN PNT, DECON. BACKFILLED W/NATIVE CUTTINGS.

1

E

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc.

ARZ00266
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Borehole Log

Roy F. WESTON, Inc.

AUSTIN AVE RADIATION SITE

PROJECT : TOTAL DEPTH : 24.00
SITE NAME : COE4-AUSTIN AVE. LOGGER 2 G. NEWHART
BORING ID : SB-15 DRILLING COMPANY : WM. M. REICHART WELL DRILLING
NORTHING 1344 .2900 surveyed DRILLING RIG s INGERSOLL RAND A-300
EASTING : 1576.8700 surveyed DATE STARTED : 04/04/95
ELEVATION : 87.760 surveyed DATE COMPLETYED s 04/05/95
= £ = o
] 2 | & CLASSIFICATION COLOR = lwl/ B| g &= COMMENTS
- = o (%} = [~ —
> ot Ww W w [ ] 3 e e W)
b I I 1 = = Elgl 3 ex
w o = L ‘© E ] =
s ggtng%gssified - Incomple |DK BRN-BRN SFT { DRY ] iEFI ER E NTO
ERISL AN AAV.
86 11
T No Sample Recovered
872 Interval Wot Sampled
846 T3
8374 s 25 S1lty sand with gravel, oW |DK BRN/BLACK FRM | DRY § FILL MATERIAL. BRICK.
| x;,} ;
T [Wo Sample Recovered ,
82T5
8176 TRterval Wot Sanpled
80 T7
9T8 100 [BTity sand, SW_ SFT | SAT} 1
b ’ OILY ODOR.
1 AR saPUkL7EETROEEM
-1 SOIL.
-+ 1
7819
77 T 10 100 [SiTty sand, SN |BLACK SFT 1
i ATURATED TH OJLY MAT-
o, g ERIAL. EUN”Y SAN&% T !
x : A Eg n oile) !
04/25/95 GEOLIS Copyright (c) 1990, Roy F. WESTON R ©

, Inc.
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Borehole Log _ | o Roy F. WESTON, Inc.

PROJECT  : AUSTIN AVE RADIATION SITE TOTAL DEPTH : 24.00
- E NAME : COE4-AUSTIN AVE. ) LOGGER : G. NEWHART :
‘ns ID : $B-15 DRILLING COMPANY : WM. M. REICHART WELL DRILLING
HING :  1344.2900 surveyed ‘ DRILLING RIG : INGERSOLL RAND A-300
EASTING :  1576.8700 surveyed DATE STARTED s 04/04/95
ELEVATION : 87.760 surveyed : DATE COMPLETED t 04/705/95
= = = o
] 2| 9 CLASSIFICATION COLOR = lwl 8| 8 g = COMMENTS
< = o (%] - o - O
> b w w {Tv) w g [V e Y]
“uia |l = Ei13lS g =
‘ Silty sand, SM BLACK SFT ATURATED WITH OILY MAT-
y ' RIAL. Eumw SANDS.
T ; SiTTy sand with gravel, S |GRAY FRM | MST OILY ODOR.
76+11 P
"TZZaf_
e
7512 e Thterval Not Sewpled | OVA 1000.0 |OVA=>1000 UNITS ABOUT
BACKGROUND .
7t 13
BT 14
72 115
71116
70 T 17
T
69T 18
68 T 19
67+ 20
04/25/95 GEOLIS Copyright (e) 1990, Roy F. WESTON, Inc. ' Page: 2 of 3
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Borehole Log

Roy F. WESTON, Inc.
PROJECT : AUSTIN AVE RADIATION SITE TOTAL DEPTH : 24.00
SITE NAME : COE4-AUSTIN AVE. LOGGER :  G. NEWHART
BORING ID $B-15 DRILLING COMPANY : WM. M. REICHART WELL DRILLING
NORTHING : 1344.2900 surveyed DRILLING RIG :  INGERSOLL RAND A-300
EASTING : 1576.8700 surveyed DATE STARTED : 04/04/95
ELEVATION : 87.760 surveyed DATE COMPLETED : 04/705/95
= S 5 o

g 2 | W CLASSIFICATION COLOR Z|wi gl ogus= COMMENTS

= = 3 5 58| @ )

- = [- 4 (%] x - - o

> o w w ['7] w g e = W

e [~ % o [-4 (-4 -t W o

-t w 9 [ g -l =

w =) = »x (7] m -

interval Not Sampled 1000. >10
e ot Samp OVA 1] gxe;ﬁ;cﬂgbl.ml'fs ABOUT

66 T21

65 T 22

64 T 23

63 T 24

62 T 25

61+ 26

60 T 27

50+ 28

58 T 29

57 + 30

04/25/95 AR3T0

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc.
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Borehole Location Data . Roy F. WESTON, Inc.

?GIN DATE : 04/04/95 _ END DATE 04/04/95
GGER/COMPANY : G. NEWHART

BCREHOLE COMPLETED IN (<O>verburdven <B>edrock) : O

TOTAL DEPTH : 24.00 ' DEPTH TO BEDROCK : 0.00

BOREHOLE DIAMETER #1: 4.25 _
INTERVAL: 0.00 £t. to 24.00 ft. BGS

METHOD : HSA FLUID : NONE
BOREHOLE DIAMETER #2:
INTERVAL:
METHOD : FLUID :
BOREHOLE DIAMETER #3:
INTERVAL:: |
METHOD : FLUID :
DRILLING COMPANY : WM M. REICHART WELL DRILLING
DRILLER : BILL AND TODD REICHART
DRILL RIG TYPE : INGERSOLL RAND A-300
ESTIMATED - SURVEYED
SURFACE
‘ ELEVATION : 0.000 7 99.560
N. COORDINATE : 0.0000 816.5300
E. COORDINATE : 0.0000 1000.0000
WELL PERMIT...... (Y)es (N)o: N PERMIT # :
HOLE ABANDONED...(Y)es (N)o: Y
WELL INSTALLED...(Y)es (N)o: Y
WELL CLUSTER..... "(Y)es (N)o: N No. OF WELLS : 0
WELL NEST........ (Y)es (N)o: N No. OF WELLS : 0O :
PUMPS INSTALLED.. (Y)es (N)o: Y TYPE DEPTH
PURGE : WHALE ELECT PMP 24.00
. SAMPLE : WHALE ELECT PMP 24.00
BOREHOLE TESTING.
BOREHOLE GEOPHYSICS..... (Y)es (N)o: N
SLUG TESTS. c v e vueeeeeess (Y)es (N)o: N
PACKER TESTS..veeeeunn.. (Y)es (N)o: N
PUMPING TESTS. .+ eveeun.. (Y)es (N)o: N
COMMENTS :

TEMP WELL PNT (2" DIA, 2’ LONG, 0.010 SLOT, GALVANIZED WELL
SCREEN) W/ GALVANIZED RISER. COLLECT GW SAMPLE. REMOVE & DE-
CON WELL PNT. ABANDON TO ~5 FT W/NATIVE CUTTINGS.

BOREHOLE ID : SB-16 ) PROJECT NAME: AUSTIN AVE RADIATION SIf

CE

GEOLIS Copyright (c) 1990, Roy F. WESTON, lnc. . : 04/25/95
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Roy F. WESTON, Inc.

Borehole Log
PROJECT H AUSTIN AVE RADIATION SITE. TOTAL DEPTH : 24.00
TE NAME @ COE4-AUSTIN AVE. LOGGER :  G. NEWHART
ING ID sB-16 DRILLING COMPANY : WM M..REICHART WELL DRILLING
THING : 816.5300 surveyed DRILLING RIG :  INGERSOLL- RAND A-300
EASTING : 1000.0000 surveyed DATE STARTED s 04704795
ELEVATION : 99.560 surveyed DATE COMPLETED s 04704/95
= = = =
g 2 | W CLASSIFICATION COLOR tlegl8 oz COMMENTS
oy -— (=] . [T > [=] us e
< - o [ 5] -3 - - X
> - w w uw (7 g [T ']
w o - [-3 o o v o
por] w < . S8l 2 =
w r= = *» " [- -] -
f' ] 50 Silty sand, SM TAN/LT BRN FRM | DRY ;
o+ 7
9871 [No Sample Recovered
T2 [TAterval Not Sampled
96 T3
95 T4 75 [STUEy sand, SH | YLLW/TAN/LT BRN|FRM | MST .5
6
T 4
94 T35 [Not tlassiFied - Tncomple ~|LT TAN/GRN/RED | ERM MOT_LT JAN/DK GREEN/RE
te Data comp Wi {E WEARERED Euéxs[s’{
‘ 1 LAMINATED. RIBB
+ - | SLIPPERY.
No Sampie Recovered ,
9376 fiterval Not Sampled
-1-
g2 T7
9178 {75 [3lty sand, W LT TAN/WHT/GRN |[SFT |MST} 2 | SOFT BUT FIRM-
% NOTSAS MOTTLE' cﬁls’"glﬁgsi
1 10 )
90 + 9 Slity sand, oW GRN/WHT/LT TAN MST HARD, COMPACT., GREEN-
STREAKS W/WHITE, ET TR»IIW
SAND.
T No Sample kecovered
89 710 nterval Not Samp
"04/25/95 GEOLIS Copyright (c). 1990, Roy F. WESTON, Inc. Page: 1 of 3




Borehole Log

Roy F. WESTON, Inc.

AUSTIN AVE RADIATION SITE

PROJECT H TOTAL DEPTH : 24.00
SITE NAME : COE4~AUSTIN AVE. LOGGER :  G. NEWHART
BORING ID : SB-16 DRILLING COMPANY : WM M. REICHART WELL DRILLING ‘
NORTHING : 816.5300 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING : 1000.0000 surveyed DATE STARTED : 04/04/95
ELEVATION : 99.560 surveyed DATE COMPLEYED : 04/704/95
z = = 2 o
= g % CLASSIFICATION COLOR E w é e léE COMMENTS
< | = o« bt = uE 8
o= - w Y} w w g U = WS
21 & = & =lgl 2 e£=
w [=] = » w g -] -
Interval Not Sampled
T
88 T 11
87112 50 [WGT Classi¥ied - Tncomple —|LT TAN/WHT/GRN |FRM | SAT| 7 v WHITE, OLIVE
te Data . 13 GR%EN AICA YN;EUSYON.
T 14
86713 ‘Wo Samplé Recovered
85 T 14 ot o1 =
s tg DathS1f1ed Tncomple | LT TAN/YLLW/WHT | SFT | SAT 1}
1
S1ity sand, SH WHITE/BRN/GRN FRM | WET VA VE TTLED OLI GRN
RED| ENG HITE
| B8R EAy"
8 T15
T o Sample Recovered
83716 [Thterval Wot Sampled
AUGER TO 24 FT. -
- MSER JO 24 FT. DTW
82 T 17
81 T18
80 T 19
79 T 20
_ AR300P7L
04/25/95 '

GEOLIS Copyright (c) 1990, Roy F. WESTON,

Inc.

Page:
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Borehole Log Roy F. WESTON, Inc.
PROJECT  : AUSTIN AVE RADIATION SITE TOTAL DEPTH : 26.00
E NAME : COE4-AUSTIN AVE. LOGGER : G. NEWHART
NG ID SB-16 DRILLING COMPANY : WM M. REICHART WELL DRILLING
THING :  816.5300 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING :  1000.0000 surveyed DATE STARTED : 04/04/95
ELEVATION : 99.560 surveyed DATE COMPLETED  : 04/04/95
= = = 5 o
g z | CLASSIFICATION COLOR Elg|lg|3gs COMMENTS
: -3 E (&) g E © E or E
— Ll w w [ w g [ a1
Ly |5 |E 21218 " g%
w [~ x 3 (7] g ] —
Interval Not S led -
amp AYGER 7O 26 FT. DTW
78 T 21
7T 22
76 T 23
75 T 24 .
7% 125
+
73+ 26
72t 27
1
71128
70 T 29
69 T30
04/25/95 GEOLIS Copyright (c) 1990,'Roy F. WESTON, Inc. M7 25 (J (] 22 ;7 Ei

Page:

3o0f3




Borehole Location Data | Roy F. WESTON, Inc.

BOREHOLE ID : SB-17 PROJECT NAME: AUSTIN AVE RADIATION SITE

BEGIN DATE : 04/04/95 END DATE : 04/05/95

LOGGER/COMPANY : G. NEWHART ’
BOREHOLE COMPLETED IN (<O>verburden <B>edrock) : O

TOTAL‘DEPTH : 24.'00 DEPTH TO BEDROCK : 0.00

BOREHOLE DIAMETER #l: 4.25

INTERVAL: 0.00 f£ft. to 24.00 ft. BGS

METHOD : HSA FLUID : NONE
BOREHOLE DIAMETER #2:

INTERVAL:

METHOD : FLUID
BOREHOLE DIAMETER #3:

INTERVAL

METHOD

FLUID

DRILLING COMPANY
DRILLER
DRILL RIG TYPE

WM. W. REICHART WELL DRILLING
BILL AND TODD REICHART
INGERSOLL RAND A-300

e %e s

ESTIMATED SURVEYED
SURFACE
ELEVATION : 0.000 97.200
N. COORDINATE : 0.0000 1213.8700
E. COORDINATE ‘: 0.0000  1676.0200
- | weLL PERMIT...... (Y)es (N)o: N  PERMIT # : .
HOLE ABANDONED... (Y)es (N)o: ¥
WELL INSTALLED...(Y)es (N)o: Y _
WELL CLUSTER..... (Y)es (N)o: N No. OF WELLS : O
WELL NEST........ (Y)es (N)o: N No. OF WELLS : 0
PUMPS INSTALLED.. (Y)es (N)o: Y TYPE DEPTH
PURGE : WHALE ELECT PMP 24.00
SAMPLE : WHALE ELECT PMP 24.00
BOREHOLE TESTING
BOREHOLE GEQOPHYSICS..... (Y)es (N)o: N
SLUG TESTS. . .cveeeeeeanes (Y)es (N)o: N
PACKER TESTS. .. vuvunn.. (Y)es (N)o: N
DPUMPING TESTS.......... .(Y)es (N)o: N
COMMENTS :

TEMP WELL PNT-2' X 2’ X 0.010 SLOT GALVANIZED WELL. BACKFILL
W/NATIVE CUTTINGS TO 5’'. COMPLETE ABANDONMENT W/5-25% PORT-
LAND CEMENT/H20 SLURRY GROUT. ’

=

(ro
(am)
o
Mo
~
an

GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. ﬂ— 06/25/95
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Borehole Log

" Roy F. WESTON, Inc.

:  AUSTIN AVE RADIATION SITE TOTAL DEPTH

PROJECT : 24.00
SITE NAME :  COE4-AUSTIN AVE. LOGGER : G. NEWHART
BORING ID : SB-17 DRILLING COMPANY : WM. W. REICHART WELL DRILLING
NORTHING : 1213.8700 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING :  1676.0200 surveyed DATE STARTED s 04704795
ELEVATION : 97.200 surveyed DATE COMPLETED : 04705/95
z = =4 =)
=] 2 | @ CLASSIFICATION COLOR = |lw § 5 ¢ = COMMENTS
- — [=] i <2 =2 (=] (34 - [~
- = -4 [ ax - - O e
a5 | B ¥ Hiz2 8 v &
-t (T4 - - -d x
[ o = » (7] g <] —
50 [Not Classified - Incomple |DK BRN SFT | MST g ORGANIC MATERIAL.
9671 Nc Sanple Recovered
572 Tnterval Not Sampled
9% T3
T4 25 [Wot Classified - Tncomple |RED-BRK/BRN LSE | MST| 3 FILL MATERIAL. SLAG/LI
3 GHT
te Data ome 2 msf%aw,. <&mic§-&24€g.
1 PIECES OF BRICK, GRAVEL.
T Ho sample Kecovered !
92T5
91T 6 Tnterval Not Sampled
90 + 7
89 T8 — 50 [Bandy silt, WL DK GRAY FRM | MST 51;
|~ 12
T —— Sandy STLE, AL GREEN FRM | MST
 Shizaicn STTty sand With gravel, SH |GRN/LT BRN/GRAY MST MORE | AYERED, LAMINATED
88 T9 Ho Sample Recovered W égoug,ngkkg.GR '
87 T 10 75 [Silty sand, SF DK GRAY SAT
04/25/95

GEOLIS Copyright (c) 1990, Roy F. WESTON, incf} RB 00278
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Borehole Log | - - Roy F. WESTON, Inc.

PROJECT : AUSTIN AVE RADIATION SITE. ' TOTAL DEPTH : 24.00
- TE NAME :  COE4-AUSTIN AVE. LOGGER : G. NEWHART
G ID : SB-17 DRILLING COMPANY : WM. W. REICHART WELL DRILLING
HING : 1213.8700 surveyed DRILLING RIG : INGERSOLL RAND A-300
EASTING  :  1676.0200 surveyed DATE STARTED 1 04/04/95
ELEVATION : ©7.200 surveyed DATE COMPLETED : 04/05/95
=] 2 | ¥ CLASSIFICATION COLOR = lwl=l 8 g = COMMENTS
pan — 1= < ] o e o
< x [+ 4 [ % -4 - - X wC
i -~ - I~ glelzg| «-5E
o | B | e o | 2| a =
' Silty sand, SM DK GRAY SAT
86 T 11 | ‘
acw ST{Ty sand with gravel, SM |LT GRAY/RED HARD. LT GRAY WITH IRON
ERss| . [STTty sand with gravel, SW |LT GRY/GRN/BRN MST HARD . )
No Sample Recovered
85 T 12 Mnterval Not Sampled é!rJGER TO 24 FT. DTW=9.9
84 + 13
83+ 14
| 8&+15
il
81116
B0 T 17
79118
78119
77 T 20
04/25/95  GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc. ‘ . Page: 2 of 3
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Borehole Log

Roy F. WESTON, Inc.

PROJECT H AUSTIN AVE RADIATIOM SITE TOTAL DEPTH 24.00
SITE HAME : COE4-AUSTIN AVE. LOGGER G. NEWHART
BORING ID : SB-17 DRILLING COMPANY WM. W. REICHART WELL DRILLING
NORTHING : 1213.8700 surveyed DRILLING RIG INGERSOLL RAND A-300
EASTING H 1676.0200 surveyed DATE STARTED 04/04/95
ELEVATION $7.200 surveyed DATE COMPLETED 04/05/95
— -
z E ; ; <]
& 2| g CLASSIFICATION COLOR Elg 8lgk:z COMMENTS
— 1< = o w [=]
<< = o [X] = [ w OF @
rrill = & g2 3| v 8=
il 3 2 ; 182 =
Interval Not Sampled é¥GER Y0 24 FT. DTWe9.9
76T 21
75 T 22
74 T 23
73 T24
7225
71T 26
70 T 27
69 T 28
68 129
67 T 30
04/25/95  GEOLIS Copyright (c) 1990, Roy F. WESTON, Inc.

Page:
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APPENDIX B
Chain of Custody Records
Austin Avenue Radiation Site
Final Report
July 1995
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INTRODUCTION

REAC, in response to ERT Work Assignment 0-095, provided analytical support for samples collected from the
Austin Avenue Radiation Site in Delaware County, Pennsylvania, summarized in the following table. This support
included the analysis of soil samples by REAC and Pace/NJ, QA/QC, data review, and preparanon of an analyucal
report summarizing the analytical procedures, resuits and QA/QC results.

The samples were treated with procedures consistent with SOP# 1008 and are summarized in the following table:

COC # | Number of | Sampling Date Matrix Analysis Laboratory

Samples Date Received
00500 1 414195 411195 Soil - voc REAC

BNA

Pesticide/PCB

PP Metals

TPH

Oil & Grease

Case Narrative

REAC Data Package E-122 - VOC
One soil sample from Chain of Custody 00500 was analyzed for VOC using a GC/MSD.
- Sample 01231 was analyzed for VOC on 4/7/95. Due to the high levels of contaminants found, this sample was

analyzed at medium levels by adding 5 g sample to 5 ml methanol. A 25 ug aliquot of the methanol extraction was
then spiked into 5 ml of water. : ‘ R

‘'REAC Data Package E-136 - BNA

One s011 sample was received for BNA analysis. The sample was extracted and analyzed by GC/MS w1th the
following modifications to the method:

The sample was contaminated with what appeared to be a large amount of fuel oil. The cham of custody indicated
that it was highly contaminated. The sample, blank, and MS/MSD were spiked with a 500 ppm surrogate mixture
containing 2-fluorobiphenyl and 2,4,6-tribromophenol. The samples were concentrated to a final volume of 10 ml,
resulting in a surrogate concentration of 50 ug/m! per compound. The MS/MSD were spiked with a mixture of
naphthalene, pentachlorophenol, and benzo(a)pyrene.

The method blank contained 1.8 mg/kg of di-n-butylphthalate. Since the concentration of this analyte is less than
9 mg/kg in the sample, the analyte dctected in the sample is consxdered to be undetected (U).

The calibration daily check standard analyzed on 4/11/95 exceeds the QC limits for benzo-(g,h,i)-perylene. As this
compound was not detected in the sample, the data are not affected.

Acid surrogate recovery is oﬁtside the QC limits for A01231, A01231MS, and A01231MSD. All acid compounds

0_095\DEL\AR\OSOSA\FINAL
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in the samples are considered .to be estimated.

The recovery of PCP in A01231MS is outside the QC limits (115%). The data are not affected. .

One soil sample was received for Pesticide/PCB analysis by GC.
The sample contained sulfur, neoessiming TBA ciean-lip.

. The end of sequcncel continuing calibration check standard run on 4/12/95 was outside the 25%D criteria for
Endrin aldehyde (29%) and Endrin ketone (37%) The data are not affected since the initial continuing calibration
check standard in the sequence was acceptable.

The surrogate TCMX was outside the QC limits for the following samples: A01231 and A01231MS. The data are
not affected.

The surrogate TCMX in sample A01231 was outside the retention time window but did not have any impact on
the process of compound identification.

The MS/MSD results were fine, except for g-BHC in sample A01231, where the MS % recovery was outside the
QC limit. _

AC Data Package E-128 - d Qil & Grease

One soil sample was mcfved for oil & grease and total petroleum hydrocarbons (TPH) analysis by FTIR. The
samples were extracted by Soxhlet and the results reported in pg/g. .

The recoveries for MS and MSD were 159 and 94% for oil and grease and 179 and 108% for TPH.

REAC Data Package E-138 - Metals

The metais analysis was satisfactory.

0_095\DEL\AR\ISOSA\FINAL ' ' .
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BPQL

CLP
coc
CONC
CRDL
DFTPP
DL

EMPC

HHL
IDL
ISTD
MDL
MQL

MSD

Summary of Abbreviations

The analyte was found in the blank

Bromofluorobenzene

Below the Practical Quantitation Limit

Centigrade

(Surrogate Table) this value is from a diluted sample and was not calculated

" (Result Table) this result was obtained from a diluted sample

Contract Laboratory. Protocol

Chain of Custody

Concentration

Contract Required Detection Limit
Decafluorotriphenyliphosphine

Detection Limit

The value is greater than the highest linear standard and is estimated
Estimated maximum possible concentration

The value is below the method detection limit and is estimated
High Hazard Laboratory, Brunswick, GA

Instrument Detection’ Limit

Internal Standard

Method Detection Limit

Method Quantitation Limit

Matrix Interference

Matrix spike

. Matrix spike duplicate

Molecular weight

either Not Applicable or Not Available
Not Calculated

Not Requested

Not Spiked

Percent difference

Percent Recovery

Practical quantitation limit
Parts per billion by volume
Quantitation Limit

Relative percent difference .

- Relative Standard Deviation

Selected Ion Mode

" Not Detected

cubic meter ' kg ~ kilogram

liter ' g gram

deciliter cg centigram

milliliter mg milligram

microliter [73:4 microgram
ng nanogram
Pg picogram

denotes a value that exceeds the acceptable QC limit

Abbreviations that are specific to a particular table are explained in footnotes on that

' table.

‘ 0_09S\DEL\AR\9SQSA\FINAL
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Analytical Procedure for VOC in Soil’

A modified method 524.2 was used for the analysis of Volatile Organic Compounds in soil. Samples were purged
trapped, and desorbed to a GC/MS system. Prior to purging, the samples were spiked with a three component
surrogate mixture consisting of toluene-d,, 4-bromofiuorobenzene and 1,2-dichloroethane-d, and a three
component internal standard mixture consisting of bromochloromethane, 1,4-difluorobenzene, and chiorobenzene-
d;. The following conditions and parameters were utilized:

1) Purge and Trap Unit: A Tekmar concentrator (LSC 2000) equipped with an autosampler
(ALS2016) was utilized.

- Purge and Trap parameters:

 Purge: ‘ © 10minat 25°C  DryPurge 2 min at 25°C
Desorb: " 4 min at 250°C Desorb Preheat 245°C
Purge Fiow Rate: 40 mi/min Bake 8 min at 260°C
Trap: VOCARB 4000 (Supelco) which consists of four adsorbent beds:

Carbopack B (graphitized carbon 60/80 mesh), Carbopack C (graphitized
carbon 60/80 mesh), Carboxen-1000 (60/80 mesh), and Carboxen-1001

(60/80 mesh).
2) GC/MS System: A Hewlett Packard 5970 GC/MSD equipped with an RTE-A data systen
. ' was used.
GC Column: ' 4 30 meter x 0.53mm ID, RTx - Volatiles (Restek Corp.) column wit’
. thickness.
GC Temperature Program: 5 min at 10°C; 6° C/min to 140°C
: ' - 0.1 min at 140°C;  12°C/min to 160°C
5 min at 160°C
GC Flow Rate: Helium at 10 ml/min
GC/MS Intetface: | Glass jet separator with 30 ml make-up gas at 250° C.
Mass Spectrometer: " Electron lmpact' Ionization at a nominal electron }:ncrgy of 70 electron

\{olts, scanning from 35-300 amu at one scan/sec.

Computer: Preprogrammed to plot Extracted Ion Current Profile (EICP); capable ¢

: : - integrating ions and plotting abundances vstime or scan number. A
library search (NBS-Wiley) for tentatively identified compounds was
performed on samples. '

The GC/MS system was calibrated using 6 VOC standards at 5, 20, 50, 100, 150, and 200 pug/l. Before analysis ea
day, the system was tuned with 50 ng BFB and passed a continuing calibration check when analyzing a 50 ug/l

standard mixture in which the responses were evaluated by comparison to the average response of the calibration
curve. '

0_09S\DEL\AR\9SO0SA\FINAL ' . ’
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The medium level soil extracts were analyzed by extracting 5.0 g soil with 5 ml methanol, diluting an aliquot with §
ml water and analyzing the solution by the purge and trap method. The results are in Table 1.1;the tentatively

. identified compounds are listed in Table 1.2. The concentrations of the analytes were calculated using the
following equation: '

DF x A xI;
C, =
. A, xRF (or RF,) xW,xD
where
C, = Concentration of target analyte (ug/kg) on a dry weight basis
DF = Dilution Factor
A, = Area of the target analyte
I = mass of specific internal standard (ng)

A, = Area of the specific internal standard
RF = Response Factor
RF,. = average Response Factor

W, = Weight of sample (g)
D = Decimal percent solids

The average response factor is used when a sample is associated with ‘an initial calibration curve. The response
factor is used when a sample is associated with a continuing calibration curve.

. Response factor (RF) calculation:

The response factor for each specific analyte is quantitated based on the area response from the continuing
calibration check as follows:

CACxT,

RF =
A, xI
where
RF = Response factor for a specific analyte
A, = Area of the analyte in the standard
I, = Mass of the specific internal standard
A, = Area of the specific internal standard
I = Mass of the analyte in the standard
RF,, = RE,+...+RF
' n

n = number of Samples

Revision of 6/728/94
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Analytical Procedure for BNA in Soil ‘

Extraction l_’rocedurc

- Prior to extraction each sample was spiked with a six component surrogate mixture consisting of nitrobenzene-ds,
2-fluorobiphenyl, terphenyl-d,,, phenol-d;, 2-fluorophenol, and 2,4,6-tribromophenol. Thirty grams of sample was
mixed with 30 g anhydrous sodium sulfate, and Soxhlet extracted for 16 hours with 300 mi of 1:1
acetone:methylene chloride. The extract was concentrated to 1.0 ml., an internal standard mixture consisting of
1,4-dichiorobenzene-d,, naphthalene-d,, acenaphthene-d,,, phenanthrene-d,,, chrysene-d;,, and perylene-d;, was
.added, and analyzed. )

Analysis Procedure

An HP 5995C Gas Chromatograph/Mass Spectrometcr (GC/MS), equipped with a 7673A autosampler and
controlled by an HP-1000 RTE-6/VM computer was used to analyze the samples.

The instrument conditions were:

Column: Restek Rtx-5 (crossbonded SE-54)

' 30 meter x 0.32mm ID, 0.50 uym

film thickness

Injection Temperature: 290°C
Transfer Temperature: 290°C
Source Temperature: 240°C . .
Analyzer Temperature: 240°C
Temperature Program: 40° C for 3 min

8° C/min to 295°C
_ ‘ hold for 12 min
Splitless Injection: Split time = 1.00 min
Injection Volume: 1 ul

The' GC/MS system was calibrated using 5 BNA standard mixtures at 20, 50, 80, 120, and 160 pg/ml. Before
analysis each day, the system was tuned with 50 ng decafluorotriphenylphosphine (DFTPP) passed a continuing

* calibration check when analyzing a 50 pg/ml standard mixture in which the rcsponscs were evaluated by compans
to the average response of the calibration curve.

0_095\DEL\AR\9SQSA\FINAL ' ' .
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The BNA results, based on dry weight, are listed in Table 1.2. The coneentrauon of the dctcctcd compounds was
calculated using the following equation:

DFxA xI xV,
¥ A XRF( orRF, )xV,xWxD

where
C, = Concentration of target analyte (pg/Kg)
DF = Dilution Factor
A, = Area of target analyte
L, = Mass of specific internal standard (ng)
A = Volume of extract (ul)
Ay = Area of specific internal standard
RF = Response Factor (unitiess)
RF,, = average Response Factor
v, = Volume of extract injected (ul)
w = Weight of sample (g)
D = Decimal per cent solids

The RF,,. is used when a sample is associated with an initial éalibration curve. The RF is used when a sample is
associated with a continuing calibration.

Response factor calculation:

The RF for each specific analyte is quantitated based on the area response from the continuing calibration check

as follows:
A xl
,Ah x Ic
where
RF = Response factor for a specific analyte
A, = Area of the analyte in the standard
L, = Mass of the specific internal standard
A, = Area of the specific internal standard
L = Mass of the analyte in the standard
RF,+..+RF,
RF=—1—_ .=
n
and :
n = number of Samples
. Revision of 7/08/94 »
. 0_09S\DEL\AR\9505A\FINAL
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" Analytical Procedure for Pesticide/PCB in Soil ' .

Extraction Procedure

Ten grams of sample was spiked with a surrogate solution consisting of tetrachloro-m-xylene and
decachlorobiphenyl, 30 g anhydrous sodium sulfate and Soxhiet extracted with 16 hours with 300 ml 1:1 hexane:
acetone. The extract was oonccntrated to 5.0 ml.

Gas Chromatpgraphic Analysis
The extract was analyzed for pesticides and PCBs using simultaneous dual column injections. The analysis was

done on an HP 5890 GC/ECD system, equipped with an HP 7673A automatic sampler, and controlled with an
HP-CHEM STATION. The following conditions were employed:

First Column DB-608, 30 meter, 0.53mm fused silica
) -, 7 capillary, 0.83 um film thickness
Injector Temperature ' 250° C
Detector Temperature 325°C
Temperature Program ‘ 150°C for 1 minute
: 7°C/min to 265°C
18 min at 265°
Second Column Rtx-1701, 30 meter, 0.53mm fused silica
, capillary, 0.50 pm film thickness
Injector Temperature 250° C ‘
Detector Temperature 325°C
Temperature Program 150° C for 1 minute
17°C/min to 265°C

18 min at 265°

-The gas chmmatographs were calibrated using 5 pesticide standards at 20, 50, 100 200, and 500 pg/L. The result:
from each mixture were used to calculate the response factor (RF) of each analyte and the average Response
Factor was used to calculate the concentration of pesticide in the sampie. Quantification was based on the DB-6i
column (signal 1) and the identity of the analyte was confirmed using the Rix-1701 column (signal 2). A
fingerprint chromatogram was run using each of the seven Aroclor mixtures and toxaphene, calibration curves we
rnun only if a particular Aroclor or toxaphene was found in the sample.

0_095\DEL\AR\OSOSAVFINAL : o ' , .
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‘ The pesticide/PCB results, listed in Table 1.5, are calculated by using the following formula:

c DFxA xV,
* RF,  xVxWxD

where
C, = Concentration of analyte (pg/Kg)
DF = Dilution Factor
A, = Area or peak height
V, = Volume of sample (ml)
RF,. = Average response factor
Vi = Volume of extract injected (pl)
W = Weight of sample (g)
D =

Decimal per cent solids
Response Factor calculation: )

The RF for each specific analyte is quantitated based on the area response from the continuing calibration check

as follows:
. RFe A,
‘ ’ total pg injected
where
A, = Area or peak height
and
RF,+...+RF :
RF“. = 1 - n
where . o

n = number of samples

Revision 7/11/94
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One gram of sample, weighed to 0.01 g accuracy, was thoroughly mixed with 10 ml of 1:1 nitric acid:wate:
and digested according to method #3050 contained in Test Methods for Evaluating Solid Wastes, USEPA, SW-
846, September, 1987. The metal analyses were performed on either a Varian SpectrAA-20, -300, or -400Z Atom
Absorption Spectrophotometer, and analyzed using methods SW-846 7000/6010 as given by Test Methods for
Evaluating Solid Waste, USEPA, SW-846, September, 1986.

. Analytical Procedure for Metals in Soil

Mercury was analyzed scparatély on a Varian SpectrAA-300 Atomic Absorption Spectrophotometer
equipped with a Varian VGA-76 vapor gas analyzer using method SW-846 7471.

Results of the analyses are listed in Table 1.6.
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Analytical Procedure for TPH and Oil & Grease in Soil

Extraction Procedure

The soil samples were extracted by the Soxhlet method. A 30 g aliquot of sample and 30 g of anhydrous sodium
sulfate were mixed together and Soxhlet extracted with 300 ml of freon for 16 hours. After extraction, the volume
was adjusted to 300 ml with freon; an aliquot of this extract was used for the oil and grease analysis. An
additiona! 10 ml aliquot was transferred to a 10 ml vial with 3 g of silica gel. The sample and the silica gel were
shaken on a shaker table for 10 minutes. The silica gel treated sample was used for the total petroleum
hydrocarbon (TPH) analysis.

FTIR Analysis

The extracts were analyzed for oil and grease and TPH. The analysis was performed on a Perkin-Elmer Model
1600 Fourier Transform Infrared Spectrometer (FTIR).

The FTIR was calibrated using a blend of isooctane and cetane solution at 406, 203, 50.7,6.08,and 2.03 ppm. The
quantification was based on this calibration and the final concentration of each sample was calculated based on its

dry weight.

The oil and grease and TPH results are calculated by using the following formuiae:

Y =mX + b

-which is the equation of a straight line, where

m = slope
b = y intercept
X = concentration
Y = absorbance
and A - :
C, =X =(¥-B/mx*xV,*DF|(Wx*xD) | L
where
C. = X = concentration of analyte (mg/Kg) .
Y = absorbance of analyte
Ve = final volume of sample
'DF = dilution factor
w = weight of sample
D = decimal percent solids
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" TABLE

1.1

- RESULTS OF THE ANALYSIS FOR VOC IN SOIL .
AUSTIN AVENUE RADIATION SITE WA# 0-095 .

SAMPLE #

LOCATION :
COLLECTED :
ANALYZED :
INJECTED :
© FILE # :
DIL. FACT.:
% SOLID
. UNIT :
COMPOUND
Dichlorodiflucromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofiuoromethane
Acetone

1,1-Dichioroethene
Carbon Disul fide
Methylene Chloride
Methyl-tertiary-butylether
trans-1,2-Dichloroethene
1,1-Dichloroethane
2~Butanone
2,2-Dichloropropane
cis-1,2-Dichloroethene

\ Chloroform
1,1-Dichloropropene
1,2-Dichloroethane
1,1.1-Trichioroethane
Carbon Tetrachloride
Benzene

“Trichloroethene

1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
1,2-Dibromoethane
Bromoform
4-Methyl -2-Pentanone

MEOH

BLANK 01231
$B-15-8/
04/04/95

04707795 04/07/95
14317 20:41
V3024 ~v3032

50
100

200
80

ug/Kg wg/Kg

10

...............................................................
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TABLE 1.1 (cont.)}
RESULTS OF THE ANALYSIS FOR VOC IN SOIL
AUSTIN AVENUE RADIATION SITE WA# 0-095

SAMPLE # :
LOCATION @
COLLECTED :
ANALYZED
INJECTED
FILE#
DIL. FACT.:
% soLip :
-UNIT :
COMPOUND

Toluene

2-Hexanone

Tetrachloroethene

Chlorobenzene

1,1,1,2-Tetrachioroethane

Ethylbenzene

p & m-Xylene

o-Xylene ‘

Styrene

Isopropylbenzene

1,1,2,2-Tetrachloroethane
1,2,3-Trichioropropane
Bromobenzene
n-Propylbenzene
2-Chlorotoluene

4-Chiorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene

1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
p-1sopropyltoluene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
n-Butylbenzene
1,2-Dibromo-3-Chloropropane
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene

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

. 0_095\DEL\AR\9S0SA\TABLES.RES

~ MEOH BLANK 01231

$B-15-8/10
04/04/95
04/707/95 04/07/95
14:17 20:41
~v3024 ~v3032
50 200
100 80
ug/Kg n/Kg
CONC. MDL  CONC. MDL
1] S0 1] 250
§] 100 U 500
U 50 u 250
U 50 U 250
u 50 U 250
v 50 v 250
] 50 ] 250
U 50 1] 250
U 50 u 250
U 50 2900 250
v 50 U 250
U S0 u 250
U 50 U 250
U 50 6000 250
] 50 U 250
U 50 1] 250
1] 50 [§] 250
U 50 1] 250
U 50 U 250
u 50 3300 250
U 50 U 250
U 50 u 250
U 50 U 250
U 50 U 250
u 50 4800 250
U 50 u 250
¥} 50 U_ 250
1} 50 U 250
v 50 [V 250
U 50 1] 250
* 00013
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Table 1.2 nom Of The Analysis For VOC TICs in Sol

Tablé 1._ —(cont.) Results of Tenumm Compomds for (/1 in Sos. 2

WA# O - 095

Sample Number 0723/ . Unit fﬂ/( 2

Lab File # _ DprIo32 Conversion Factor 255
L : g XY/ - be.os | 2984
= edheng Q¢ 415 L. |17.80 | /80
3. é,,./(,}_@m ' L. 9.5 | /§&
e as ) Qo H 18 _ 19020 | rQ
5. hnern L lso.3 | 150
6. M%égmgnz Crol 1 — 3.2y | 20¢
v Cro# sl - 1“&8’ 252
8. Q:@W A(/f?’f'/)( CupHArd — 40 | 281
0. ,{,,t_@ Yy, _ Loy sz
10. f@ﬁ 54@; Crold rr — }Jég‘ﬁ 2
11 W 2L, C///77/c_/ — bo.col/ic
12 l(/n'{/nmm - 2.3 |33
3. Ph el Culr — |27.u8 | 15¢
i LAY Cr 24 - bg.colss,
5. LAH . CuHy — 13700 146
16. PAH Crotre = 122 45 |24
17, Lah st PAH ' — |22 75| )3,
18. Pad Crl 20 - L‘lf.%’ Vi
19. OhH (W ~ 130 |SO.
= A CraHs _ z2.48 13/
21
3.

* Esumaicd Concentration (Rsponsé Factor = 1.0) ST .
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Table 1.2 Results Of The Analysis For VOC TICs in Soli (conk.)

Table 1.__(cont.) Results of Tentatively Identified Compounds for /M in __Scre
Wa# 7] - DOS _a“g&'\ e - —

Sample Number NleoH éﬂf—w/ﬁ /- %" Unit : &Z/( i
I_-::g-'icle : S Y2024 Conversion Factor SO

I cas# ' Compound Name | Q | RT Conc.*

L. Uﬁ*ﬁﬂe@_ﬁé&m&

[ K

Lyw

n

* Esumated Concentration (Response Factor = 1.0)

Y AY A Tl
Sy \V U F WV
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TABLE 1.3 Resuits of the Analysis for BNA in Soil
WA# 0095 Austin Radiation Site

Results are Based on Dry Weight
Sampie ID 8SBLK0410985 AD1231
Sampie Location Sand Blank s§B~-15-8/10
GC/MS File Name >WB019 >WB020
Matrix ’ Soll Soll
Diiution Factor 1.0 1.0
% Solid 100 82
Units mg/Kg mg/Kg
Compound Name Conc. MDL conc. MDL
Pheno! v 33 U 12
bis(—2~Chiorosthyl)Ether U 33 4] 12
2~Chioropheno! U 33 U 12
1.3-~Dichiorobenzens U 33 v 12
1.4 —Dichiorobenzene v 3.3 U 12
Banzyi alcohol U 33 U 12
1.2-Dichiorobenzene v 33 U 12
2~—-Mathyipheno! U 33 U 12
- bis{2 —Chioroisopropylether v 33 1) 12
4~Mathyipherniot u 33 u 12
N-—Nitroso --Di—n—propylamine u 33 v 12
Hexachiorosthane ) U 33 [¥] 12
Nitrobenzene u 3.3 U 12
isophorone u 33 (4] 12
2—Nitrophenotl U 33 U 12
2.4~Dimathyipheno! U 33 1) 12
bis(2 -Chioroethoxy)methane 1) 3.3 v 12
2,4 -Dichiorophenol 4] 33 U 12
1.2,4~Trichiorobenzsne U 33 v 12
* Naphthalens U 33 U 12
4 =Chioroaniline U 33 U 12
Hexachiorobutadiens v 33 1] 12
4 —~Chioro—3 ~methyiphenoi u 33 u 12
2 —Methyinaphthalene U 33 96 12
Haxachiorocyciopentadiene U 3.3 u 12
2,46 -Trichioropheno! ] 33 u 12
2.4.5~-Trichiorophenot 3] 33 U 12
2--Chioronaphthaiens v a3 v 12
2-Nitroaniiine ‘U 33 v 12
Dimethyiphthalate U 33 (1] 12
Aocsnaphthylene V) 33 u- 12
3—Nitroanitine U 33 U 12
Acenaphthens U 33 U 12
2,4 —-Dinitropheno! U 33 U 12
4 —Nitropheno! u a3 u 12
Dibenzoturan v 33 4T 12
2.6-Dintrotoluene Y] 3.3 RY 12
2,4 -Dinitrotoluene U 3.3 ] 12
Disthyiphthalate U 33 V) 12
4—Chiorophenyl—phenyiether v 33 V] 12
Fluorene u 33 12 () 12
4—Nitroankiine u a3 v 12
4.5~Dinitro -2 ~methytphenol Y] 33 U 12
N-Nitrosodiphenylamine v 33 v 12
4 ~Bromophenyl—phenylether Y 3.3 (1] 12
Hexachiorobenzene v 33 v 12
Pamtachioropheno! v 33 Y 12
Phenantiwene v 3.3 29 12
Anthracene u 3.3 U 12
Carbazole ) 1] 33 R 12
Di~-n—-butyiphthaiate 1.8 (J) 3.3 7.8 (V) 12
Fluoranthene u 33 u 12
Pyrsne 4] 3.3 1) 12
- Butytbe e u 33 v 12
3.3' —~Dichiorobsnzidine U 33 U 12
Benzo(a)anthracene v 3.3 U 12
Bis(2—Ethythexyhphthalate v 33 u 12
Chrysene u 33 u 12
Di—n—octyiphthalate U 3.3 U 12
Benzo(d)fluoranthene v a3 v 12
Banzo (k)fluoranthene U 33 U 12
Benzo@jpyrene u 3.3 u 12
Indeno(1.2,3~cc)pyrene U 3.3 v 12
Dibenzo(a,h)anthracene U 33 U 12
Benzo(g.h,)perylene 1] 3.3 1] 12

c:\123m1\TABL1s.wg3 s B AR30 0319
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Table 1.___(cont.) Results of Tcntajtirely_ldcmiﬁed Compo
, WA# O . @25 witin A '

Sampic Number
Lab File #

Table 1.4 Results Of The Analysis For BNA TICs in Soll

ds for B/VA in ~G"/

Unit

AOi231 |

Conversion Factor *gwat /. F2f

> w8020 ’
' 104 > 70 ~d &2.1 V.

unLng.wn A“{,ah{

* Bn'm:ncd Concentration (Response Factor = 1.0)

COUL7

o) cyth alkane  CnHan was |2z |
3, \):kno_w:\ alkant IS8 {5 H
3. e $ha) m;r)»}u@;. 1Somes: Nl [ Y/ ﬂ
> Lok g/}c;»p Cnlzen lod | 23 u
6. U:,I!m.. olkpne ma |23 |
i lethy) napddhakng 1S0mec ny 2 |
3. Dimedi, Likehny  jrpmec 5.y | S5 H
o, v ” " e | of '
10. » Ve v? )¥92 | v/
1. Uhdehown AUSANE Ry | 58 i
12 TRIMEIH YL NALHINRLENE 2SomER 20.1 /% l!
13. L " " 20.20 | 2¢ “
14; s - . wo.us | 17 j
15, b " - oz | 32 H
16 Y 238 | 23 u
17 ;ﬂi&nown a”uu TR 9 l
18. 1 Y 22.55 1 7 I
19. Méth,) Flygrene 1somer 292 | )¢ | l
0. vnlomn clkane 2s08 | 17 E
|
|
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Table 1.4 Results Of The Anaiysis For BNA TICs In Soll (cont.)

Table 1.__(cont) Results of Tentatively Identified Compounds for 8 _ in RY /
WA# O . O9Y PAutir Ave.  Radiabion

Sample Number SBLK o410y  Unit ua _/_kg >

Lab File # >WRo1q Conversion Factor __‘?mi- z3

* Esumated Concentration (Response Factor = 1.0) | ‘ .
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TABLE 1.5 Results of the Analysis for Pesticide/PCB in Soil
. WA#0—-095 Austin Avenue Radiation Site

Based on Dry Weight
Client ID SBLK041095 A01231
Location - SB-15-8/10
Percent Soild 100 82.1
MDL MDL
Analyte pe/Ke  pp/Keg  wp/Kg  upp/Kg
. a=BHC U 33 U 12
g-BHC U 33 U 12
b-BHC U 33 U 12
Heptachlor 8] . 33 U 12
d-BHC U 33 8] 12
Aldrin U 33 U 12
Heptachlor Epoxide U "33 U 12
g—Chlordane U 33 U 12
a—Chlordane U 33 U 12
Endosulfan (I) U 33 U 12
pp~-DDE U 33 U 12
Dieldrin U 33 U 12
Endrin U 33 U 12
pp-DDD U 33 U 12
Endosuifan (II) U 33 U 12
pp-DDT U 33 U 12
Endrin Aldehyde U 3.3 U 12
Endosulfan Sulfate ‘U 33 U 12
Methoxychlor U 3.3 U 12
Endrin Ketone U 33 U. 12
Toxaphene U 83 U 300
Aroclor 1016 U 42 U 150
Aroclor 1221 U 83 U - 300
Aroclor 1232 U 42 U 150
Aroclor 1242 U 42 U 150
Aroclor 1248 U 42 U 150
Aroclor 1254 U 42 U 150
Aroclor 1260 U 42 U 150
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Table 1.6 Results of the Analysis for Metals in Soil
. WA# 0-095 Austin Avenue Radiation Site

Based on Dry Weights
Ciient 1D Method Blank AD1231
Location Lab SB-15-8/10
. Analysis Conc MDL Conc MDL
Parameter Method mg’kg mg/kg mg/kg mg/kg
Antimony AA=Fur u 1.0 U 0.6
Arsenic AA-Fur U 05 0.86 0.3
Beryliium ICAP U 0.2 U 0.2
Cadmium ICAP u 0.3 8] 0.3
Chromium {CAP ) 0.8 75 0.7
Copper ICAP u 0.6 36 0.5
Lead ICAP U 4.0 16 35
Mercury Cold Vapor U 004 U 0.04
Nickel ICAP U 20 14 1.8
Selenium AA-Fur U 0.5 u 0.3
Sitver ICAP U 05 U 0.4
Thallium AA-Fur U 0.5 U 0.3
Zinc i{CAP u 20 9.1 1.8
AR300323
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WA#0~095 Austin Avenue Radiation Site

TABLE 1.7 Results of the Analyses for TPH and Oil & Grease in Soil

Results are Based on Dry Weight
OIL & GREASE PETROLEUM QL
Sample ID Location (nglg) HYDROCARBONS | (mug/g)
(me/e)
SBLK041295 - U 4] 20
A 01231 SB-15-8/10 5300 4400 615

000<L
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Shelby Tube Analysis
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TABLE AS. BULK DENSITY AND TOTAL POROSITY CALCULATION SHEET

vate:  5/5/95 Time:

Tested By: 54://'

Project: /7&5‘(,1/24 AV';.__ Job No.:

0= 095

"Bulk Density (pg) g/cnP

1. Soil weight =
{from Table A8 or AIO) (2c.) + (4.)

| (2.)
2. Moisture %ZM (from moisture determination)
Volume of soil in column (V,) cm’
Column ID (cm) = D,
Column height (cm) = H
3.V, =0.7854 X D? x H

4. py = Ws x (1 - %4/100)

v

H]

x 1000

524,28 o
L7 g

Total Porosity (0) dimension]esS

4. pg (from (3.) above)

5. = p. (Table A6)
issume water density = 1 g/cm’)

o
.

§ = 5S¢ -

Se.

_/_Z_Lg/cm
2. 82 g/

Approved By:
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TABLE All. AIR-FILLED PORE VOLUME DATA AND CALCULATION SHEET

Date: @;/ﬁ;/?ﬁ Time:

Tested By: B#

W

Project: 405"[//4 » /4}/{_,, Job No.: ﬂ*O?ﬁ
Total Pore Volume (V,) cm’

6 (from Table A9 (6.)) L3723
2.V, (from Table A% (3.)) 540 4K
3. V,=(6/168 x V, (cm) 0498 o

’ /95,93
4. %M (from moiéture deter_mination) [ﬁ2;££ %
5. W, (from Table AS (1.)) 24222‘5 g
5.V, = (W, x 7.&/100)/1(c_m3) [0K.87 cn

vV, = voiume of water in pores /75,7
T V, = (from above (3.)) cm
.3, V= Vp - V

Appro\red By:
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TABLE A5. DETERMINATION OF MOISTURE CONTENT

Project: Hostiy NS i Job No.: __ (- 075

Location of Project: ___SB-//
Description of Scn']’:# Med Samd ~— Cloy

Tested By: R ' _ Date of Testing: ﬁé(ﬁﬁ

Moisture Content of Soil

- Weight of the aluminum container (a)
Weight of the container + Soil (b)
Weight of the container + dry soil (c
Moisture content of the soil (%)= (b-

L.78 g

)
c)/(b-a)x100

Approved By:

ARB00330
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TABLE A6. DATA SHEET FOR DETERMINATION OF SPECIFIC GRAVITY OF SOILS

Date: ‘i/%;ﬁéfg Time: ‘ ' Tested By: AE%%%L
Pi'oject: A(/sz/n (/]Ve, Job No.: 0- 075

Wt. of flask + water (W,)
Wt. of flask + water + soil (W,)
Wt. of soil (W) '

28347 4
G
g

Specific gravity after temperature correction = _ K Wo
‘ , . ' . W W, =Wy

Specific gravity (Sg) = Wo
W +W_ -W,

K = A number obtained by dividing the relative density of water at tempefature
T. by the relative density of water at 20 C. Values for a range of
temperatures are given in ASTM D854 procedure.

Example of Calculation ) Wf /0/77%

W o= 95.59¢ - 7T=26c
W, = 693.27 g : | _
W, = 753.66 g K=0777
T, = 23C |
s, = 9559 = 95.50 = 2.715

95.59+693.27-753.66 35.20 | = 2,82
K = 0.99757 (From the Table in ASTM D854) S@’

After temperature correction

Sg= 271 -

Approved By:' _ '
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PARTICLE SIZE ANALYSIS

Technician’s name: ' Holdernss

Date: 5—16-95 |
Site name: Austin Avenue
Sample No.: : SB-1112FT |

Mass of sample split on No. 10 sieve (g):
Mass retained on No. 10 sieve (g):

Mass passing No. 10 sieve (g):

Percent passing No. 10 sieve (g):

Mass used in Hydrometer test (g):
Specific gravity of soil:

Correction factor:

Corrected mass of soil used

in hydrometer test (g):

Wet mass of hygroscopic test sample (g):
Oven—dry mass of test sampie (g):
Percent hygroscopic moisture:
Corrected mass of soil

used in hydrometer test (g):

Hydrometer type:

Hydrometer correction:
-Average temperature (C):
Temperature correction factor:
Total Hydrometer correction:

- AR30033
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APPENDIX F
Teledyne Brown Engineering Laboratories Data Package
Austin Avenue Radiation Site
Final Report
July 1995
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Roy F. Weston, inc.

GSA Raritan Depot
Building 209 Annex (Bay F)
& 2880 Woodbridge Avenue R
MANAGERS DESIGNERS/CONSULTANTS Edison, New Jersey 08837-3679
' 908-321-4200 * Fax 908-494-4021
DATE: 5_/2_7_/22_.
TO: R Singhvi, ERT/EPA '
FROM: - George Armstrong, Data Validation and Report Writing Group MW
SUBJECT: Preliminary Results of Project _Austin Ave., WA#_0005 , S

" Attached please find the preliminary results of the above referencéq project for the following samples.

Chain of Custody No. Analyses

00409 ‘ 6 water samples for Ra226, Gross alpha
00478 o ' | 14 water samples for Ra226, Grossralpha
00320‘ 3 water samples for Ra226, Gross alpha
00321 ‘ ' 6 water sampios for Ra226, Gross alpha
06322 ' ' 3 \;ater samples for Ra226, G.ross alpha
00323 ' .9 soil samples for Gross alpha -
00324 B ,. ' ] - 8 soil Samplw for Gross alpha
cc: Archives
Subcontracting .

George Armstrong
WAM: G. Powell '
Task Leader. M. Reynolds/G. Newhart

AR300337 @



APR-26-1995 15:46 FROM TELEDYNE BROWN ES ' TO 919@54544!040' r.oc

‘N‘TELEDYNE |
BROWN ENGINEERING
Environmentadl Services

50 VAN BUREN AVENUE
‘ s £.0. 80K 1235 ‘ .
WES'I.‘ON/ AUSTIN AVENUE SI'IE WESTWOOD, NEW JERSEY G7675-1235 ’

(201) 8647070 FAX (201) 6s4-580¢8

Case Narrative/Cover Sheet for Reports of Analysis

and Lab Dats ‘ .
Date  03-26-95 " NO QC EVALUATION HAS BEEN PERFORMED.
| DATA VALIDITY IS UNSUBSTANTIATED
Ti #s  B0267 - 80286, 80202 - BO30L . ~AND THE DATA SHOULD BE USED
Wows 46463 | WITH mscnmou
N .

Some samples in this batch show positivc Bi-214 & Pb-214 activity by gamma
analysis which is attributed to dissolved Rn-222 rather than due to Ra-226 This
was confirmed by counting one sample a second time seven days later. The Bi-
214 & Pb-214 results are calculated at the count time rather than decaying to
the collection time. One reason for doing this is that some Rn-222 (and |

consequently Bi-214 & Pb-214) would have been lost during the loadlng of the
samples into Marinellis. .

Malrix Spike Activity for TI #80296

Nuclide Activity pCi/1 Acceptable Range
Cesium-137 211 206. - 216.

Matrix Spike Duplication Activity for TI # 80297

. T b
Cesium-137 211, 206. - 21&?.
- : . 1
| Bench & Calibraﬁox!?,.
_ - Work Sheet Backgroun
‘ S ' |
Reports of Analysis 10 :
Gamma PRO-042-5 - g
Uranium PRO-062-110 - l
Thorium PRO-062-114 - : ‘
C-0-C | .
Other _

AR300338
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