% AR CAD' S ARCADIS G&M of Michigan, LLC

Infrastructure, environment, buildings 28550 Cabot Drive
Suite 500
Novi
Michigan 48377
Tel 248.994.2240
K Fax 248.994,2241
Mf Bruce A. Watson www.arcadis-us.com
Branch Chief
Reactor Decommissioning Branch
U.S. Nuclear Regulatory Commission
Rockville, Maryland 20852 ENVIRONMENT

.,

Subject:
CSX Property, Inkster Road, Livonia, Michigan
Date:
August 17, 2010
Dear Mr. Watson:
Contact:
In response to your email inquiry on May 12, 2010, our archived files include the Terri Rubis
following documents (hard and electronic copies attached) prepared for or by CSX
Transportation Inc. (CSXT):

Phone:

248.994.2242
* June 5, 1998- Results of the Radiometric Survey Summary Letter to CSXT from Email
ARCADIS. Terri.Rubis@arcadis-us.cor

Our ref:

. P . " L
February 24, 1999 — Risk Assessment Feasibility Evaluation Summary Letter to MI000703.0005

CSXT from ARCADIS.

* October 27, 1999 — Letter to CSX from ARCADIS summarizing RESRAD Model
Construction and Initial Modeling Resuilts.

* September 13, 2000 — Request for Closure Determination Letter from CSXT to
NRC with the Refined RESRAD Modeling Report as prepared by ARCADIS.

*  October27, 2000 — Letter to CSX from Chief Decommissioning Branch in response
to letter from CSX regarding final closure determination.

* Core Laboratory Analytical Report dated June 30, 1999.

* STL Analytical Report dated January 13, 2000.

Imagine the result
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ARCADIS Mr. Bruce Watson

August 17, 2010

Please let us know how we can help in your sampling effort in September.

Sincerely,
ARCADIS G&M of Michigan, LLC

Tl

Terri Rubis
Project Manager

Attachments
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Infrastructure, environment, buildings

ARCADIS Geraghty & Miller, Inc.
41511 Eleven Mile Road

Novi
Mr. Paul Kurzanski Michigan 48375
CSX Transportation Tel 248 305 9400
500 Water Street, J-275 Fax 248 305 9401

Jacksonville, Florida 32202

ENVIRONMENTAL

Subject:
Results of the Radiometric Survey, Inkster Road Site, Livonia, Michigan.
CSXT Project Number: 9717003

CSXT Work Order Number: ENV980296PJK 1
ARCADIS Geraghty & Miiler Project No. Mi000652.0001 o
Novi, Michigan,

June 5, 1998

Dear Mr. Kurzanski:

Contact: .
‘ Patrick J. Bartnik,
On March 29, 1994, the United States Nuclear Regulatory Commission (NRC) CP.G.
informed AAR Manufacturing Group (AAR) that radioactive contamination, which
exceeded regulatory guidelines, had been discovered at the AAR facility (NRC ?x{%‘sm

1997). The AAR facility, located at 12633 Inkster Road, Livonia, Michigan, had
been licensed by the Atomic Energy Commission to use thorium (contained in a 40%
thorium master alloy and in a thorium magnesium alloy) in manufacturing products
that.contained this licensed material. On December 26, 1996, the NRC performed an
independent radiation survey of the CSX Transportation, Inc. (CSXT) right-of-way
(ROW) directly adjacent to the AAR facility (see Figure 1). This survey was related
to a site characterization report and site remediation plan submitted to the NRC by
AAR. During that survey, the NRC detected elevated levels of thorium in soil
samples collected fronﬂ three separate location. In a June 12, 1997 letter to CSXT,
Mr. Roy Caniano, Acting Director of the NRC’s Division of Nuclear Materials
Safety, informed CSXT that the impacts do not represent a safety and health issue,

but that the quantities are above the NRC release guideline for unrestricted use.

In a September 8, 1997 letter to CSXT, Mr. B. L. Jorgensen, Chief of the NRC’s

Decomissioning Branch, requested that CSXT perform an accurate characterization



| ARCAD!S | Mr. Paul Kurzanski

5 June 1998

of the affected areas to more clearly determine the extent of impacts. On behalf of
CSXT, ARCADIS Geraghty & Miller performed a survey of the area and presents its
findings in this report.

FIELD METHODS

ESTABLISH GRID

ARCADIS Geraghty & Miller began the field work by establishing a grid over the
affected area within the CSXT ROW (see Figure 2). The long (east-west) dimension
of the grid extended eastward from a point approximately 60 feet west of Inkster
Road to a point corresponding to the western property boundary of AAR. The short
(north-south) dimension of the grid extended northward from the CSXT rails to the
AAR property boundary. Overall grid size was 1,210 feet by 38 feet. The grid was
established with 5-foot centers. Permanent markers were painted on the CSXT rails

to permit reestablishment-of the grid at a future date.

During the establishment of the grid, and all other work within the CSXT ROW, a
CSXT flagman was present to watch for and communicate with on-coming rail

traffic, to ensure the safety of site workers.

EQUIPMENT

ARCADIS Geraghty & Miller used a Victoreen Survey and Count meter, Model
190, (scintillometer) fitted with a Victoreen GM Probe Model RP-1. This
configuration detects alpha, beta, and gamma radiation, and has an operating range

of 1 microroentgen per hour (LR/hr) to 1 roentgen per hour (R/hr).

MEASUREMENT

Page:
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ARCAD}S | Mr. Paul Kurzanski

5 June 1998

ARCADIS Geraghty & Miller began the survey by collecting a background radiation
measurement near the origin of the grid. The background radiation ranged from 0

L1R/hr to approximately 24 pR/hr.

ARCADIS Geraghty & Miller measured both surface and subsurface soils with the
scintillometer. Radiation readings of surface soils were collected from a height of 6
inches above ground surface. The highest readings were recorded. To measure the
subsurface soils, ARCADIS Geraghty & Miller used a tube-sampler soil probe to
extract a soil sample from a depth of approximately one foot below ground surface
(where crushed stone ballast was present, ARCADIS Geraghty & Miller cleared this
ballast away to expose the underlying soil, and then collected a soil sample from a
depth of one foot below exposed surface of the soil). The soil sample was removed
from the sampler and then measured with the scintillometer. Subsurface
measurements were collected at those locations whose surface radiation

measurements were the greatest and at other randomly selected locations.

The spacing of the surface soils measurements along the east-west gridlines was 10 |
feet, beginning at the grid origin (node A,0). The spacing of the surface soils
measurements along the north-south gridlines w‘as 5 feet, also beginning at the grid
origin. The surface soils measurement collection locations and their values are

shown on Figures 3 through 3E.

After the surface soil measurements were evaluated, ARCADIS Geraghty & Miller
returned to the site to collect the subsurface soil measurements. These subsurface
measurements were collected at those locations where surface soil radiation
measurements were elevated, and at other randomly selected locations. The

subsurface soils were not measured at all locations. The subsurface soils

Page:
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ARCAD]S Mr. Paul Kurzanski

5 June 1998

measurement collection locations and their values are shown on Figures 4 through

4E.

RESULTS
SURFACE SOIL MEASUREMENTS

The results of the investigation indicate that radiation measurements of surficial soils
range from background to 71 uR/hr. The highest readings observed by ARCADIS
Geraghty & Miller were noted at coordinates H220 (71.1 pR/hr) and H148 (64
p1R/hr). The highest reading recorded by the NRC on December 26, 1996 was 130
LUR/hr. The highest ARCADIS Geraghty & Miller reading is approximately 55
percent of the highest NRC reading. This difference may be due to the different
instrumentation used by ARCADIS Geraghty & Miller and the NRC.

The greatest number of readings were below 30 pR/hr. As the following list shows,
only 19 of the 1,034 measurements were greater than 30 pR/hr. The entire dataset
was compared to the value of 30 uR/hr because this value was only slightly greater
than the background radiation level, and values greater than this could positively be

attributed to environmental impacts.

e East-west gridline A, the gridline coincidental with the CSXT rail, had the
overall lowest readings with only one measurement, that at coordinate A74,
above 30 pR/hr.

e East-west gridline B, the gridline directly north of gridline A, also only had one
measurement, located at coordinate B136 (38.4 pR/hr), above 30 puR/hr.

e East-west gridline C, had only three measurements above 30 puR/hr (C102 [37.7
pR/hr], C148 [32.2 uR/hr], and C150 [31.1 pR/hr)).

¢ East-west gridline D, had four measurements above 30 pR/hr (D144 [36.5
pR/hr], D126 [32.3 pR/hr], D114 [32pR/hr], and D116 [31.4 pR/hr).

e FEast-west gridline E had no measurements above 30 nR/hr.

Page:
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ARCAD%S ‘ ‘ v Mr. Paul Kurzanski

5 June 1998
e FEast-west gridline F had only two measurements above 30 uR/hr (E74 [33.1
uR/hr] and C136 [30.2 puR/hr].
e Fast-west gridline G had only one measurement above 30 uR/hr (G142 [49.9
p1R/hr}).
¢ FEast-west gridline H had five measurements above 30 pR/hr (H220 [71.1 puR/hr],
H148 [64 pR/hr], H218 [34.4 uR/hr], H64 [32 puR/hr] and H86 [30.1 pR/hr].
e Finally, east-west gridline I had only two measurements above 30 uR/hr (182
[33.4 uR/hr] and 184 [48 uR/hr]).
SUBSURFACE SOIL MEASUREMENTS
Subsurface soils radiation measurements ranged from background to 50 uR/hr.
Sixty subsurface measurements were collected at those locations whose surface
radiation measurements were the greatest. Table 2 provides a summary of the
locations and their measurements (see also Figures 4 through 4E).
Those surface locations whose radiation readiﬁgs were highest were 184, G142,
H148, and H220. The surface and subsurface radiation readings for these locations
are presented in the table below.
Coordinate Surface Reading Subsurface Reading
184 48 uR/hr 41.1 pR/hr
G142 49.9 pR/hr 17.1 pR/hr
H148 64 uR/hr 9.8 uR/hr
H220 71.1 uR/hr 22.1 uR/hr
These data suggest that only one location, coordinate 184, has impacts that extend
deeper than the ground surface. However, at several locations, subsurface readings
were greater than the surficial readings. These data are presented below.
Coordinate Surface Reading Subsurface Reading
D226 10.3uR/hr 50 uR/hr
E222 12 uR/hr 43 pR/hr
E202 7.1 uR/hr 47.6 uR/hr
Page:
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ARCAD‘S ’ Mr. Paul Kurzanski

5 June 1998

H192 8 uR/hr 41.1 pR/hr

These coordinates are all located west of the AAR Manufacturing building,
approximately one-half way between the building and the AAR Manufacturing

western property boundary.
ESTIMATED VOLUME OF IMPACTED SOILS

For the purpose of calculating the volume of soils impacted by radioactive

contamination, ARCADIS Geraghty & Miller assumed that:

e only those locations (coordinates) where scintillometer readings exceeded 30
pR/hr required excavation. For these areas, ARCADIS Geraghty & Miller
assumes an excavation radius of five feet.

e impacts in all areas do not extend below a depth of one foot, except at those
locations where subsurface readings were greater than surface readings. At
these locations, ARCADIS Geraghty & Miller assumes impacts extend to a
depth of two feet.

e at coordinate 184, whose surface soil measurement was 48 1R/hr and whose

subsurface soil measurement was 41.1 uR/hr, the impacts extend to a depth of
two feet.

As was reported in the Results-Surface Soil Measurements section of this report,
scintillometer measurements exceeded 30 uR/hr at 19 locations. Assuming a five
foot radius and a depth of one foot, the volume of impacted soils at each location is

approximately 0.75 cubic yard (yd?). The total volume of impacted soils for these 20

locations is, therefore, 15 yd°.

As was reported in the Results-Subsurface Soil Measurements section of this report,
at 4 locations, subsurface readingé were greater than surface readings. Assuming a

five foot radius and a depth of two feet, the volume of impacted soils at each

Page:
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ARCAD!S » Mr. Paul Kurzanski

5 June 1998

location is approximately 1.5 yd®. The total volume of impacted soils for these 4

locations is, therefore, 6 yd3.

The volume of impacted soils at coordinate 184, assuming a five foot radius and a

depth of two feet, is approximately 1.5 yd”.

Based on the assumptions discussed above, the total volume of impacted soils at the

Inkster Road site is approximately, 23 yd’.

ARCADIS Geraghty & Miller appreciates the opportunity to provide environmental
services for CSXT. Should you have any questions or require clarification, please

contact Pat Bartnik.

Sincerely,
ARCADIS Geraghty & Miller, Inc.

Patrick J. Bartnik, C.P.G.
Staft Scientist/Project Manager

Steve Figgins
Associate/Regional Manager

Enclosures

REFERENCES

United States Nuclear Regulatory Commission 1997. Inspection Report No. 040-
00235/97001(DNMS) AAR Manufacturing Inc., Former Brooks & Perkins Facility,
Livonia, Michigan . May 15, 1997.

Page:
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Figure 7. Dose vs. time using average isotopic concentrations of November samples as initial
conditions, all pathways considered, and assumed residential use with no soil cover.
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Figure 8. Dose vs. time using average isotopic concentrations of November samples as initial
conditions, all pathways considered, and assumed residential use with 6 inch cover.
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Figure 9. Dose vs. time using average isotopic concentrations of November samples as initial
conditions, no plant ingestion, and assumed residential use with no soil cover.
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Figure 10. Dose vs. time using average isotopic concentrations of November samples as initial
conditions, no plant ingestion, and assumed residential use with 6 inch soil cover.
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Figure 11. Dose vs. time using average isotopic concentrations of November samples as initial
conditions, all pathways considered, and assumed industrial use with no soil cover.
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Figure 12. Dose vs. time using average isotopic concentrations of November samples as initial
conditions, all pathways considered, and assumed industrial use with 6 inch soil cover.
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Figure 13. Dose vs. time using average isotopic concentrations of November samples as initial
conditions, no plant ingestion, and assumed industrial use with no soil cover.
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Figure 14. Dose vs. time using average isotopic concentrations of November samples as initial
conditions, no plant ingestion, and assumed industrial use with 6 inch soil cover.
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Infrastructure, environment, buildings

Paul J. Kurzanski

Senior Manager Environmental
CSX Transportation

500 Water Street - 1275
Jacksonville, FL 32202

Subject:

Risk Assessment Feasibility Evaluation, Inkster Road, Livonia, Michigan.
CSXT 9717003

ENVI81800PJKR

ARCADIS Geraghty & Miller Project No. MI000703.0001

Dear Paul:

Per your request on December 3, 1998, ARCADIS Geraghty & Miller evaluated
available information for the Inkster Road, Livonia, Michigan site to determine the
feasibility of completing a risk assessment to obtain regulatory closure. The
evaluation included researching the United States Nuclear Regulatory Commission
(NRC) guidance documents to identify the regulatory and procedural requirements
associated with a risk assessment and reviewing site information to identify potential
data collection needs.

As a result of this evaluation, ARCADIS Geraghty & Miller determined a specific
risk assessment model is approved by the NRC to determine if the site meets
regulatory closure requirements. In addition, supplemental soil sampling for
isotope-specific analysis would be necessary to correlate site conditions with the
regulatory model output. Along with a summary of site conditions and the
regulatory requirements, ARCADIS Geraghty & Miller has included in this letter a
description of the risk assessment model and a preliminary cost estimate to complete
risk assessment modeling. An estimate of the costs are provided in the attached
Table 1.

Site Background

On March 29, 1994, the NRC informed the AAR Manufacturing Group (AAR) that
radioactive impacts had been discovered at the AAR facility located at 12633 Inkster
Road in Livonia, Michigan, adjacent to the CSX Transportation right-of-way
(ROW). The AAR facility had been licensed by the Atomic Energy Commission to
use thorium (contained in a 40-percent thorium master alloy and in a thorium-
magnesium alloy) during product manufacturing. During a subsequent field survey
conducted by the NRC, elevated levels of radioactivity were detected in the CSX
Transportation ROW.

ARCADIS Geraghty & Miller, inc.
41511 Eleven Mile Road

Novi

Michigan 48375

Tel 248 305 9400

Fax 248 305 9401

ENVIRONMENTAL

Novi

24 February 1999

Contact:
Katie Panczak

Extension:

111
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During spring 1998, ARCADIS Geraghty & Miller completed a radiometric field
survey to characterize the CSX Transportation site area and more clearly determine
the extent of the radioactive impacts. Consistent with the previously completed
NRC survey, a Victoreen Survey and Count meter (scintillometer) fitted with a
Victoreen GM Probe Model RP-1 was used during the field survey to detect alpha,

beta, and gamma radiation in the surface and near surface (1 foot below grade) site
soils.

The radiation measurements were obtained at regularly spaced intervals across the
site, and the field survey results indicated surficial soil radiation measurements
ranged from the site background measurement (24 microroentgen per hour [uR/hr])
to 71 uR/hr. Subsurface radiation measurements were obtained where surface
radiation values were the greatest, and the subsurface soil radiation measurements
ranged from background to 50 uR/hr. Sampling and analysis for specific isotope
concentrations were not completed during this study, and a more detailed summary
of the field survey is presented in the June 5, 1998 ARCADIS Geraghty & Miller
report.

Based on the results of the field survey, ARCADIS Geraghty & Miller calculated the
volume of affected soil and developed several off-site disposal options that were
summarized in a June 19, 1998 letter to you. To explore alternate remedial options,
CSX Transportation requested ARCADIS Geraghty & Miller review the feasibility

- of completing a risk assessment at the site.

Regulatory Risk Assessment Requirements

According to the NRC Region Il Branch Chief, Mr. Bruce Jorgensen, the NRC is
the governing regulatory agency for sites in Michigan having greater than 0.05
percent by weight thorium. Mr. Jorgensen stated that the NRC regulations are no
longer concentration based, and the NRC currently regulates to dose levels. If an
exposure is less than 25 millirem per year (mrem/year) from all relevant dose
pathways, then regulatory closure could be obtained at the site.

Mr. Jorgensen identified the RESRAD (RESidual RADioactivity) computer model
as the approved code to develop dose exposures for thorium-impacted sites. In
addition, Mr. Jorgensen indicated all relevant radioactive isotopes at the site should
be used to develop the dose concentrations. He referred to the Multi-Agency
Radiation Survey and Site Investigation Manual (MARSSIM) document as a
comprehensive guidance tool for completing site investigations and risk assessments
at radioactive sites.

RESRAD Risk Assessment Model

The objective of the risk assessment is to determine whether thorium-impacted soil
can be left in place at the site without violating regulatory radiation dose compliance
criteria. Because of radioactivity, certain thorium isotopes and their daughter

Page:
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products present a possible danger to future users of the site, as well as provide a
potential source for off-site exposure. To remain in compliance with the NRC
residual radioactivity standards, it must be shown that the dose rate to a member of
the average population will not exceed 25 mrem/year during the next 1,000 yeats.

Given a known thorium concentration distribution in the soil, the dose rate can be
simulated by taking into account the various site-specific pathways of environmental
transport and human exposure. If this simulation is iterated with different soil
concentrations, a concentration distribution can be found that results in the limiting
exposure level of 25 mrem/year. This soil concentration distribution can then be
used in the remedial alternative decision-making process. Alternately, the computer
program RESRAD can solve the inverse approach and conduct simulations to
determine a maximum thorium concentration in site soils that will ensure a
maximum dose rate of 25 mrem/year or less. This maximum-allowed concentration
derived from the RESRAD model can be compared with known thorium
concentrations in the site soils to determine compliance with closure criteria.

RESRAD takes into account multiple exposure pathways (groundwater, surface
water, plant uptake, direct radiation, etc.) and includes the production, decay, and
transport of all daughter products, as well as the parent radionuclide. Changes in
constituent concentration and radioactivity are simulated over time in the source soil
and in the environmental compartments along exposure pathways between the source
‘and the receptor. Then, the initial limiting concentration of the parent radionuclide
is automatically computed by the model for a given total dose rate limit.

RESRAD Input Requirements

The site-specific information listed below can be used to supply input parameters for
RESRAD. However, by making conservative assumptions, a useful worst-case
scenario can be simulated without knowledge of most of the following parameters:

e Thorium release date.
e Surface area
— of contaminated soil,
— of the watershed of the nearest stream or pond receiving runoff from the site.
¢ Length of contaminated zone parallel to groundwater flow.
e Porous media composition (soil type)
— of contaminated soil, '
— of each stratum between contaminated soil and the water table,
— of the water-table aquifer.
e Vertical distance between the bottom of the contaminated soil and the water
table.
e Hydraulic gradient in the water-table aquifer beneath the site.
Hydraulic conductivity
— in the water-table aquifer beneath the site,
— in the contaminated soil, '
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~— in the cover material,
— in unsaturated layers between the contaminated soil and the water table.
e Thickness '
— of material covering the contaminated soil (none at this site),
— of the contaminated soil,
— of each lithologic layer between the contaminated soil and the water table.
e Rate of erosion
— of contaminated soil,
— of the cover material.
¢ Nearest groundwater well downgradient of the site
— well pumping rate, - :
— distance from contaminated zone to the well,
— screen depth.
e Distribution coefficient for thorium
—in the contaminated soil,
- in each layer of the unsaturated zone between the contaminated soil and the
water table,
— in the water-table aquifer.

Site Application

Although knowledge of the present concentrations of thorium or other radionuclides
in the site soil is not needed for RESRAD input, site-specific thorium concentration
data are necessary to compare site conditions with the maximum concentration limits
determined by the RESRAD analysis.

The MARSSIM document identifies the sampling frequency considered adequate to
characterize the site, and the ARCADIS Geraghty & Miller field survey completed
in 1998 was conducted in accordance with the MARSSIM approach. However, the
field data generated during the survey consist of total alpha, beta, and gamma
radiation counts. Therefore, discrete soil sampling and analysis are necessary to
quantify the specific radioactive isotope concentrations present. Importantly,
however, the results of the field survey can be used to limit the number of isotope-
specific samples required for analysis because it can be used to identify zones of
varying levels of impacts at the site (i.e., moderately impacted, hot spot). One soil’
sample can then be collected from the highest-impacted area within each zone and
conservatively used to represent the concentration within the entire zone. To ensure
the highest-impacted soils within each zone are sampled, the soils should be scanned
with a field survey instrument prior to collection. If site conditions indicate soil
concentrations within each zone are below the RESRAD-derived maximum,

- compliance with the 25 mRem/yr dose criteria for closure can be demonstrated.

No site groundwater data currently exists, but the Livonia, Michigan area is
characterized by limited saturated horizons, and a conservative assumption of the
groundwater-related input parameters is believed to be the appropriate initial step.
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Cost Estimate

The tevel of effort required for this task will depend on the number of samples

analyzed, the exposure pathways that need to be included in the simulations, and the l

availability of input parameters for these pathways. Based on the preliminary
evaluation of the field survey data, ARCADIS Geraghty & Miller believes the
collection of five soil samples for isotopic thorium analysis would be adequate to
characterize the site. Core Laboratories of Casper, Wyoming provided a quote of
$140 per sample to complete the isotopic thorium analysis.

The attached table provides a breakdown of the estimated cost to complete the
sampling and RESRAD analysis. The table includes a cost estimate to obtain one
limiting thorium soil concentration (assumes thorium 232 isotope) based on one set
of input parameters and compliance criteria, including all exposure pathways. ' As
summarized in Table 1, the cost to complete sampling and one RESRAD model
simulation is estimated at $12,550. The risk assessment sampling and model could
be completed in approximately 10 weeks. This schedule is dictated primarily by the
four-week turnaround time for isotopic thorium analysis that is considered standard.

Multiple RESRAD analyses could also be conducted to determine the limiting
thorium 232 concentration given different sets of input parameters (e.g., with and
without a cover of clean soil). This extension of the task scope may be desirable if
the site soil concentration is not in compliance with the initial limiting concentration
and CSX Transportation wishes to compare different site management scenarios. As
indicated in Table 1, the cost to complete each additional scenario simulation is
estimated at $4,300. This cost, however, does not include additional site data
collection activities, as may be required under a refined input scenario.

ARCADIS Geraghty & Miller appreciates the opportunity to work with CSX
Transportation at this site and hopes this summary letter aids in your evaluation of
remedial options. Please contact Curt Cramer or me if you have any questions
and/or comments regarding the information included in this letter.

~ Sincerely,

ARCADIS Geraghty & Miller, Inc.

Katherine A. Panczak
Staff Engineer

Curt A. Cramer
Vice President/Eastern Great Lakes Operations Manager

Wgm_novaprojecticsx\mi703\risk.doc

Paul J. Kurzanski
24 February 1999
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Table 1. Per-task Cost Estimate to Complete Risk Assessment; CSX Transportation, Inkster Road,

Livonia, Michigan.

ARCADIS Geraghty & Miller Laboratory Task
Labor Expenses Expenses Subtotal

Task 1:  Sampling and Analysis $950 $300 $700 $1,950
Task 2:  Construction of RESRAD Model $4,900 $50 $4,950
Task 3:  Predictive Model Simulation - $2.000 $50 $2,050
Task 4:  Data Analysis/Report Preparation $3,600 $0 $3,600
. Estimated Project Total: $12,550

Optional Task:
Task 5 Additional Scenario Modeling $4.200 $100 $4,300
(Includes input preparation, Cost Per Additional Model Simulation: $4,300

simulation, and reporting).

CSXT# 9717003
ENV981800PJKR

g:/aproject/csxt/mi703/tbl 1 xls
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ARCADIS Geraghty & Miller, Inc.
41511 Eleven Mile Road

Novi
Mr. Paul J. Kurzanski, REM : Michigan 48375
Senior Manager Environmental ' Tel 248 305 9400
CSX Transportation ‘ ' Fax 248 305 9401

500 Water Street - J275
Jacksonville, Florida 32202

Subject: ' -
Summary of RESRAD Mode! Construction and Initial Modeling Results, Inkster
Road, Livonia, Michigan.

CSXT9717003; ENV991361PJIKK
ARCADIS Geraghty & Milier Project No. Mi000703.0002

ENVIRONMENTAL

. . Novi .
Dear Mr. Kurzanski: | 27 October 1999
In accordance with the May 11, 1999 ARCADIS Geraghty & Miller project

proposal, ARCADIS Geraghty & Miller completed the following tasks at the Inkster
Road site in Livonia, Michigan:

Contact:
Katie Panczak

= Identified maximum levels of impacts through radioactive isotope soil
characterization. '

» Completed site-specific modeling to evaluate the conservative total dose exposures 'ixltel“Si"“
represented by the site. , . ‘

The objective of this work was to determine if the thorium-impacted site soil can be
left in place without exceeding the Nuclear Regulatory Commission (NRC)
guideline concentrations.

The maximum acceptable total site dose exposure established by the NRC is 25
millirem per year (mrem/yr). Results of the ARCADIS Geraghty & Miller modeling,
completed using conservative site assumptions, indicate simulated site conditions
exceed the NRC dose exposure threshold. However, based on further evaluation of
the model as well as communications with the NRC, ARCADIS Geraghty & Miller
believes data refinement to reduce conservatism in the assumptions and additional
modeling may demonstrate site compliance with the NRC dose exposure limit.

Further information on the soil characterization event, the risk assessment model
construction, and the initial modeling results is provided below.

Soil Characterization

In May 1999, ARCADIS Geraghty & Miller reviewed previously collected
(February 1998) field screening measurements of total alpha, beta, and gamma
counts to determine if radioactivity ranges varied throughout the site. The field
screening measurements were obtained at approximately 5-foot intervals within a
rectangular grid that overlaid the site thorium investigation area (1,210 feet in length
and 38 feet in width). No distinct patterns of total alpha, beta, and gamma counts
were observed during the data review, and field screening measurements were noted
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to be variable throughout the site. The random pattern of field measurements is
consistent with thorium impacts from atmospheric deposition, with the source being
the vents at the adjacent former thorium manufacturing facility.

Because distinct areas of impacts do not exist, the site was randomly divided into
four zones of varying lengths. The location of the highest field screening
measurement within each zone was selected for radioactive isotope characterization.
On June 8, 1999, Mr. Kevin Wilson of ARCADIS Geraghty & Miller collected a
surface soil sample from each of the four pre-selected locations and submitted them
to Core Laboratory of Casper, Wyoming for isotopic thorium analysis. To confirm
the most impacted area within each zone was sampled, Mr. Wilson utilized the same
type of field instrument that had been used during the February 1998 field survey
(Victoreen Survey and Count Meter Model 190 fitted with a Victoreen GM Probe
Mode! RP-1). The isotopic thorium analytical results are summarized in Table 1.

RESRAD Model Construction

ARCADIS Geraghty & Miller used the NRC-approved RESRAD (RESidual
RADioactivity) model to evaluate this site. Using site-specific input parameters,
RESRAD can calculate the potential human exposure to radiation through various
pathways (i.e., direct contact, inhalation, and ingestion through air, surface water,
groundwater, soil and food media) over a 1,000 year period. Site-specific input
parameters and a current (initial) site concentration dataset are input into the
program. RESRAD then evaluates all exposure pathways and calculates the total
exposure resulting from the initial input concentration dataset.

Based on the known site source, the following three thorium isotopes were
considered in the risk assessment model: thorium-228 (***Th), thorium-230 (**°Th),
and thorium-232 (***Th). In addition, ARCADIS Geraghty & Miller utilized the
following site-specific RESRAD input parameters for the model:

» The volume of impacted soil was assumed to encompass a 1,210-foot by 38-foot
rectangle extending 1.5 feet below ground surface, based on the February 1998
field survey. -

» The radioactive material was assumed to be deposited at least 15 years ago, based
on the known site history.

'« The groundwater infiltration rate was set at 4 inches per year, based on existing
hydrogeologic studies of the area.

= Surface water was not assumed to leave the site as run-off, based on the site
topography and field observations. ,

= No significant level of erosion was assumed to occur at the site, based on the site
topography and field observations.

The results of the June 8, 1999 soil characterization sampling event were used as the
initial concentrations input dataset for the RESRAD model (see Table 1). These
sample concentrations represent the maximum impacts within each of the four
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designated site zones and were conservatively used as input to represent the
concentrations present throughout each zone.

Specification of an initial concentration dataset causes RESRAD to perform two
functions. First, the model calculates exposure rates based on the input
concentrations. Second, the model calculates a guidance concentration for each
contaminant initialized **Th, *°Th, and ***Th). The guidance concentrations
represent maximum levels of contaminants ( in picoCuries per gram [pCi/g])
currently allowable at the site that would result in a total dose exposure below the
NRC guideline of 25 mrem/yr.  After the modeling is completed, the current site
concentrations can be compared against the calculated guidance concentrations to
determine whether additional activities are necessary to reduce and/or prevent
unacceptable exposure.

Model Results

When evaluating potential exposures, the NRC conservatively assumes the site use
will be a residential farm for the next 1,000 years (resident farmer scenario). If site
compliance with the resident farmer scenario is demonstrated, the NRC site closure
process is straightforward. The NRC does allow alternative land use scenarios to be
considered; however, strong justification must be provided to the NRC to
demonstrate the land use for the next 1,000 years will not include a residential farm.
In addition, a more-involved NRC review and approval process is required if an
alternate scenario is presented.

To ensure potential alternative scenarios were included in the site evaluation, several
RESRAD simulations were completed. The model simulations used the previously
identified site-specific input parameters as well as additional site assumptions.
These additional site assumptions can be divided into three categories: site zoning,
site vegetation, and the site shape. Two alternatives were simulated for each
assumption category.

Site Zoning

The site zoning assumptions included a future industrial site use alternative and a
future residential site use alternative. The two alternatives have differing lengths
and types of daily exposure. If the site is maintained as an industrial facility, the
potential exposure for any single person can be limited to eight hours per day of
outdoor exposure. If the site is rezoned as residential, the exposure for a single
person increases to six hours of outdoor exposure and twelve hours of indoor
exposure. The indoor exposure pathway affects the guidance concentration
calculation because radon (a decay product of **°Th and »**Th) can accumulate
within a building, thereby creating an additional long-term exposure component. In
the outdoor exposure scenario, however, the surrounding clean air is assumed to mix
with the radon and, therefore, results in a lower level of exposure.
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Site Vegetation

The ingestion of plants growing in the area of impacts is another exposure pathway
evaluated by RESRAD. The first alternative simulated during the RESRAD
analyses assumed that plants growing at the site would be consumed by humans
(farmer scenario). However, plant ingestion may not be a relevant exposure pathway
for this site. Therefore, a second alternative was simulated that did not include plant
ingestion.

Site Shape

The plan-view shape of the impacted site area is a very long, thin rectangle (1,210
feet by 38 feet). The RESRAD input data includes specifying the total area of the
impact source but not its shape; the source area is assumed to be circular. To
account for irregularly shaped areas of impacts, RESRAD allows the input of a
shape factor. The shape factor is calculated by enclosing the area of impacts in a
circle and relating the area of the circle to the area of impacts. RESRAD simulations
were completed with, and without, the calculated shape factor.

Calculated Guidance Concentrations

Table 2 summarizes the guidance concentrations calculated by each of the RESRAD
simulations. A bolded number in the table indicates at least one result of the June 8,
1999 sampling event exceeded the RESRAD-calculated guidance concentration. An
italicized number in the table indicates all results of the June §, 1999 sampling event
(with laboratory uncertainty considered) are below the RESRAD-calculated
guidance concentration. Finally, a number in regular font indicates all results of the
June 8, 1999 sampling event (regardless of the laboratory uncertainty) are below the
RESRAD-calculated guidance concentration.

The conservative site characterization results (see Table 1) compared with the
RESRAD-calculated guidance concentrations (see Table2) indicate the following:

«  For all industrial site use model simulations, the maximum concentrations reported
in Zones 1 and 3 are below the calculated guidance concentrations, indicating the
calculated total dose exposure within these zones are below the NRC threshold
limit of 25 mrem/yr.

» The analytical results reported for Zone 3 are below the calculated guidance
concentrations for all model simulations, including the resident farmer scenario.

» All site analytical results (all zones and all isotopes) were below the calculated
guidance concentrations in the model simulation that assumed future industrial site
use, assumed no plant ingestion, and included the shape calculation factor (see

~ shaded area of Table 2).
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Conclusions

The modeling results indicate that the site is below the NRC dose exposure limit of
25 mrem/year, provided the following assumptions apply for the next 1,000 years:

= The site will not be zoned for residential use.
« Human exposure will be limited to an eight-hour work day outdoors.

«  Plants that grow at the site will not be consumed by humans.

The NRC indicated that deed restrictions and institutional controls are not enough to
demonstrate control over future land use for a 1,000 year time frame, and a more
detailed argument to justify the alternative land use scenario (identified in the bullets
above) must be provided.

An alternate option, that may demonstrate site restrictions are not necessary, is to
refine the model input parameters to reduce the conservatism in the current
simulations. The calculated guidance concentrations in Table 2 have only been
compared against the maximum thorium concentrations observed at the site.
Additional soil characterization sampling could be completed at the site to more
accurately represent the current site impacts and refine the model. Although it is
unknown if compliance with the NRC dose exposure limit would be achieved with
the refined model, the additional sampling should help identify specific zones in
which concentrations exceed guidelines and enable remedial activities to be limited
to those particular zones, if necessary.

ARCADIS Geraghty & Miller appreciates the opportunity to work with you on this
site. Please contact Ms. Katie Panczak at (248) 305-9400 if you have any questions
or comments during your review of this letter.

Sincerely,

ARCADIS Geraghty & Miller, Inc.

Katherine A. Panczak
Project Engineer

Scott T. Potter, Ph.D., P.E.

Principal Engineer
Copies:

\mi1srv1\data\commonikatie\csxiinkster\imodelresults.dec

Mr. Paul J. Kurzanski
27 October 1999
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Table 1. Summary of Isotopic Thorium Analytical Results, June 1999, Inkster Road, Livonia, Michigan.

Sample 1D: S-1 S-2 S-3 S-4
Zone ID: 1 2 3 4
Zone Length: 445 feet 110 feet 530 feet 125 feet
Zone Width: 38 feet 38 feet 38 feet 38 feet
Sample Date: 6/8/1999 6/8/1999 6/8/1999 6/8/1999
Isotopic Thorium (pCi/g)
Thorium-228 2.4 +0.6 12.8 £3.0 0.5+0.3 21.8+6.6
Thorium-230 6.0+1.3 19945 1.2+04 4524133
Thorium-232 2.6 £0.7 12.0 £2.8 0.2+0.2 22.8 6.8
Notes:
pCi/g picoCuries per gram.
+# Laboratory limits of uncertainty associated with reported concentration.

g:&aprojecl\csx\MI0703\repons\lab IRESRAD.xls
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Table 2. RESRAD-calculated Guidance Concentrations for Acceptable Dose Exposure,
Inkster Road, Livonia, Michigan.

Model

Simulation Thorium Guidance Concentration (pCi/g)

Assumptions Isotope Industrial Use' Residential Use’

Baseline 28T 8.146 4.016

(Plant Ingestion Included) BOTh 15.52 2.351

(No Shape Factor) B2Th 3.045 1.558

No Plant Ingestion #2571 8.242 4.063

(No Shape Factor) 30T 35.18 2.83
P2Th 4.513 2.335

Shape Factor Calculated® 287h 81.59 35.74

(Plant Ingestion Included) 2OTh 22.32 2.59
P2h 6.411 3.366

Shape Factor Calculated’ 2Th 39.81

(No Plant Ingestion) 50Th 3.183
#2Th 11.97

Notes:

pCi/g picoCuries per gram.

228 Thorium-228 isotope.

B0Th Thorium-230 isotope.

»2Th Thorium-232 isotope.

1 Industrial use assumes 8 hours of outdoor exposure per day.

2 Residential use assumes 6 hours of outdoor exposure and 12 hours of

indoor exposure per day.
3 Shape factor calculated based on 1,210-foot by 38-foot rectangle enclosed
in a 764.5 foot radius.
Bold Indicates one or more June 1999 site sample results exceeds guidance concentration.
Italic Indicates one or more June 1999 site sample results are below guidance concentration

when reported laboratory uncertainty is considered.
Areas shaded in gray represent alternatives where June 1999 site sample results are
below guidance concentrations for all isotopes present. '

CSXT 9717003
g aproject\MI0703\reports\tab2RESRAD xls ENV991361PJKK



TRANSPORTATION : 500 Water Street - J275
Jacksonville, Florida 32202-4423

Paul J. Kurzanski, REM (904) 359-3101
Director Environmental Remediation (FAX) (904) 359-4889

E-mail: paul_kurzanski@csx.com

File: MI, Livonia
Inkster Road
9717003

September 13, 2000
Mr. Bruce Jorgensen

Chief of Decommissioning Branch
Nuclear Regulatory Commission
801 Warrenville Road

Lisle, IL 60543

Request for Closure Determination

Dear Mr. Jorgensen:

Enclosed is the RESRAD Modeling Report prepared for the CSX Transportation, Inc. (CSXT) site in
Livonia, Michigan. The CSXT site is located adjacent to the AAR Manufacturing, Inc. (AAR) facility formerly
licensed by the Atomic Energy Commission to use radioactive thorium in on-site manufacturing processes. The
AAR facility was located at 12633 Inkster Road in Livonia, Michigan, and the CSXT right-of-way is located
adjacent to the south of the AAR facility.

As presented in the attached document, the results of the RESRAD modeling demonstrate that the CSXT
site does not exceed the total dose exposure standard of 25 millirem per year (mrem/yr) referenced in Title 10 of the
Code of Federal Regulations, Part 20, Appendix E (10 CFR 20, App. E). Thus, CSXT requests the Nuclear
Regulatory Commission (NRC) make a determination to that effect in writing.

Our environmental consultant, ARCADIS Geraghty & Miller, completed the RESRAD modeling and
summary report. Therefore, CSXT requests that you contact Mr. Gary Blinkiewicz of ARCADIS Geraghty &
Miller directly at (248) 305-9400 with any questions and/or comments you may have during your review of this
document.

Very truly yours,

TR

\ ' )
"\!Cﬁ'w%;).{a,«ma L—&“J

Paul J. RKufzanski -
Director Environmental Remediation
Attachment

cc: Mr. Gary Blinkiewicz, ARCADIS Geraghty & Miller — 41511 Eleven Mile Rd., Novi, MI 48375
Mr. C. Keith Meiser, Senior Counsel - CSXT

"Environmentally on Track”
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Introduction

On behalf of CSX Transportation, Inc. (CSXT), ARCADIS Geraghty & Miller
conducted a refined analysis of thorium impacts at the CSXT site located in Livonia,
Michigan. The refined analysis was completed for the following reasons:

» To evaluate the total dose exposure represented by the site.

» To evaluate whether the thorium-impacted soil can be left in place without
exceeding the Nuclear Regulatory Commission (NRC) guideline concentrations.

The maximum-acceptable total site dose exposure established by the NRC is 25
millirem per year (mrem/year).

Consistent with NRC guidance, ARCADIS Geraghty & Miller completed an initial
analysis of the site in October 1999 using the NRC-approved RESRAD (RESidual
RADioactivity) model and conservative site assumptions based on four samples
collected in June 1999. The results of the initial modeling indicated a potential that
site conditions could slightly exceed the NRC dose exposure threshold. Because the
original four samples were biased toward site hot spots, ARCADIS Geraghty & Miller
contacted the NRC and received additional guidance to refine the analysis to be more
representative of general site conditions. Based on the NRC’s direction, ten additional
samples were collected in November 1999, and a more refined analysis was conducted.

ARCADIS Geraghty & Miller compieted the refined site analysis using the expanded
soil database and the updated version of the computer code RESRAD (Yu et al.,, Ver.
5.95 11/99), the results of which indicated that the total dose exposure represented by
this site does not exceed 25 millirem (mrem/yr). Thus, no remedial action, site
restriction, or other similar activity is required at this site.

Site Background

The CSXT site 1s located adjacent to the south of the AAR Manufacturing, Inc. (AAR)
property in Livonia, Michigan (see Figure 1). AAR purchased the property in 1981
from the Brooks and Perkins Corporation, a corporation that was licensed by the
Atomic Energy Commission to use radioactive thorium in on-site manufacturing
processes. In March 1994, the NRC informed AAR that radioactive impacts had been
detected at the site and requested that AAR complete follow-up remedial activities. In
a June 12, 1997 letter, the NRC informed CSXT that radioactive impacts related to the
AAR site were believed to be present on the CSXT site.

g:\aprojecticsximi0703-inkster roadyeportsresrad model report.doc
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Radiometric Survey

In February 1998, ARCADIS Geraghty & Miller completed field-screening activities
at the site to evaluate potential radioactivity. Total alpha, beta, and gamma count field-
screening measurements were obtained at approximately 5-foot intervals within a
rectangular grid that overlaid the thorium investigation area (1,210 feet in length and
38 feet in width) (see Figure 2). The measurements indicated above-background levels
of radioactivity were present in the upper 1.5 feet of soil at various points in the gnd.

A detailed summary of the February 1998 field screening radiometric survey was
presented to CSXT in a June 5, 1998 ARCADIS Geraghty & Miller Results of the
Radiometric Survey letter report, and the ieasurements recorded during this screening
event are presented on Flgures 3 through 4E. As can be seen on these figures, no
distinct patterns of total-alpha,.beta, and- gamma counts were observed at the site, and
the field screening measurements were noted to be variable throughout the site. This
random pattern of field measurements is consistent with thorium impacts from
atmospheric deposition, with the source being the vents at the adjacent AAR former
thorium manufacturing facility.

Site Characterization

A numerical distribution of February 1998 field-screening measurement of total alpha,
beta, and gamma activity counts 1s presented on the graph attached as FAi"gureWSM,,,./)
Consistent with the NRC guidance, the initial site characterization dataset was
designed to be conservatively biased. Therefore in June 1999, isotopic thorium

count measurements were 3l,_4(8,_6 microroentgen _ger “hour ( (uR/hr) ‘As can
be seen on Figure 5, however, the majorlty of site field-screening measurements were
recorded between approximately 5 and 20 uR/hr. Thus, when the initial modeling
results (using the conservative analytical data set) indicated site conditions slightly
exceeded the NRC total site dose exposure limit, ARCADIS Geraghty & Miller
completed a subsequent sampling event in November 1999 and collected ten additional
site samples from areas more representative of the total site impacts (with field sample
activity count measurements from 5 to 20 uR/hr) In general, the November 1999
sampling event.consisted of collecting a sample approx1mately ever;wi SQ“feet a]ong a5
traverse running the length of the site. The sample collection locations for both
sampling events are shown on Figure 6.

g\aprojecicsximi0703-inkster roadireporisiesrad model report.doc
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i During each of the two sampling events, ARCADIS Geraghty & Miller scanned the

soils prior to sample collection. To ensure the appropriate site areas were sampled, the
same field instrument model used during the February 1998 field-screening survey was
used during both 1999 sampling events (Victoreen Survey and Count Meter Model 190
fitted with a Victoreen GM Probe Model RP-1).. The soil samples collected in June
1999 were submitted to Core Laboratories of‘Cé{sper Wyomung for isotopic thorium
analysis. Due to the closure of the Core Laboratory facility in October 1999, the soil
samples collected i November 1999 were submitted to Severn Trent Laboratories
(STL) in Whippany, New Jersey for isotopic thorium analysis. The analytical results
g for both sampling events are summarized in Table 1.

Model Construction

The computer program RESRAD was used to evaluate this site. RESRAD was
designed specifically for the implementation of the United States Department of
B Energy requirements for radioactive material. Using site-specific input parameters,
RESRAD evaluates potential human exposure to radiation through vanous pathways
including direct exposure, inhalation, and ingestion through air, surface water,
groundwater, soil, and food (plants and meat) over a 1,000-year period.

Site-specific parameters, initial site concentrations of radioisotopes (in picoCuries per
gram [pCi/g]) and a maximum allowable exposure (25 mrem/yr total from all
radioisotopes) are input to the program. The program evaluates each pathway and
calculates the exposure resulting from the initial impact levels observed at the site.
The program then calculates the concentration of radioisotopes (pCi/g) that would
need to exist initially at the site to result in exactly the maximum exposure which
becomes the guideline concentrations. The guideline concentration can be compared
with site measurements to determine whether site activities are necessary to reduce
and/or prevent exposure.

The RESRAD model constructed for the CSXT site required several site-specific
parameters to characterize the area of impacts and the site conditions. Parameter
values were based on site-specific data, where available; otherwise, RESRAD default
parameter values were used. ARCADIS Geraghty & Miller utilized the following site-
specific RESRAD input parameters for the model:

® The volume of impacted soil was delineated as a 1,210-foot by 38-foot rectangle
extending 1.5 feet in depth from the ground surface, based on the February 1998
field-screening survey.

B gaprojechsximid?03 inkster roadveportsiresrad model repon doc
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= The radioactive material was assumed to have been placed at least 15 years ago,
based on the known site history.

= Simulations were performed for 1,000 years, based on the NRC requirements.

» The amount of precipitation percolating into the ground was set at 4 inches per
year, based on groundwater modeling studies in the area.

»  Surface water was not assumed to leave the site as run-off, based on the site
topography and field observations.

» No significant level of erosion was assumed to occur at the site, based on the site
topography and field observations.

* The following three thorium isotopes were included in the analysis: thorium-228,
thorium-230, and thorium-232, based on the known site source.

As part of the refined analysis, the entire grid area was modeled in RESRAD with the
initia] thorium isotope concentrations based on the average of the November 1999
samples (see Table 1). The sampling event in June specifically targeted locations with
the highest activity; thus, simulations performed using those thorium concentrations
are extremely conservatively biased because they assume the high activity counts are
uniformly present across the site. Alternately, the November 1999 sampling event was
designed to develop a data set characteristic of the total site. Therefore, simulations

. performed with the initial thorium concentrations based on the average November
1999 sampling results provide the most accurate representation of the total site dose
exposure.

Model Results

To account for various assumptions about the potential future use of the site, several
alternatives were evaluated using the RESRAD model. The assumptions can be
divided into three categories: site zoning, soil cover thickness, and site vegetation.
Two altematives are presented for each category of assumption.

Site Zoning

The alternatives considered for the site zoning are based on the assumption that the site
could be used in the future either for industrial or residential use. The model input data

g \aprojecticsximi0?03-inkster roadveportsiresrad model repon dot
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that vary between the alternatives are the length and type of daily exposure. If the site

1s maintained as an industrial facility, the potential daily exposure for any single
person can be limited to eight hours of outdoor exposure. If the site is rezoned as
residential, the daily exposure for a single person will be increased to twelve hours of
indoor exposure and six hours of outdoor exposure. The additional indoor exposure
will affect guidance concentrations because radon, which is a decay product of
thorium-230 and thorium-232, will accumulate in a building and cause additional long-
term exposure to radiation. In the outdoor case, the wind will mix the radon with the
surrounding clean air and result in lower levels of exposure.

Soil Cover

The presence of non-impacted cover soil will reduce exposure to direct radiation and
also reduce exposure along inhalation and soil ingestion pathways. Two cases were
assessed in the analysis—no cover and 6 inches of cover. In general, impacts at the
site are present at the surface or within the first 6 inches of the soil column.

Site Vegetation

One of the exposure pathways evaluated by RESRAD is the ingestion of plants
growing in the area of contamination. The first alternative included plant ingestion by
humans as an exposure pathway. However, because it is unlikely the site will be zoned
for agricultural use, plant ingestion is probably not a relevant pathway. Therefore, a
second alternative was modeled in which plant mgestion was excluded from the
simulation.

Results Summary

Table 2 summarizes the guideline concentrations for each thorium isotope calculated
by the RESRAD model for each alternative considered in the analysis. As can be seen
by comparing the average site concentration with the calculated guideline
concentrations, the average site concentrations do not exceed any guideline
concentrations under site use scenario.

In addition, ARCADIS Geraghty & Miller has included graphical representations of
the total site dose exposures calculated during the model simulations. Figures 7
through 14 present the simulated dose exposure rates over 1,000 years using the
averages of the November 1999 data set as the initial thorium concentrations. As is

ghaprojecticsx\mi0703-inkster roadveportsvesrad model report doc
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shown in Figures 7 through 14, the total site dose exposure rates do not approach 25
mrem/yr for any future site use alternative,

Conclusions

The modeling results demonstrate that neither remedial measures nor restrictions in
site usage are required at this site. The total site dose exposure does not exceed the
NRC acceptable exposure criteria of 25 mrem/yr.
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Table I. Thorium Isotope Concentrations Measured in June and November 1999 at the CSX Site,
Livonia, Michigan.

Date Thorium Concentration (pCi/g) ’
Sample ID ‘ Sampied Th-228 Th-230 Th-232
Conservative Samples - :
S-1 54 ~ Jun-99 24406 6.0+ 1.3 26407
S-2 sek Jun-99 12.8+3.0 199+4.5 . 120428
S3.32. Jun-99 05+0.3 12+04 ©Q2£02
S T Jun-99 218266 452+ 133 L 238%68
N i <1
Representative Site Samples
L Nov-99 0.01+013" 0.27 £ 0.16 0.05 + 0.07
E32 a4 Nov-99 0.17+£0.13 0.29+£0.16 0.04 +£ 0.05
E46 4.2 Nov-99 0.16+£0.23 0.37+0.20 0.13+0.14
E62 gt Nov-99 0.37+0.15 034 +0.17 0.09 + 0.07
E82 (3.7 Nov-99 0.22+0.16 0.73 + 0.24 0.21+0.13
E122 1> 3 Nov-99 0.20+0.12 0.55+0.20 036+£0.15
E132 1.0 Nov-99 0.04 +0.10 0.21+0.12 0.10 £ 0.07
E162 1 (- | Nov-99 0.02+0.13 027 +0.12 0.11+£0.08
E212 2% Nov-99 0.26 + 0.14 0.41+0.16 0.21+0.11
E232 .1 Nov-99 0.28+£0.18 0.79 £ 0.27 0.16+0.11-
Average of November 1999 Samples 0.171 0.423 0.146
Average of All Samples 2.8 547 2.79
Notes:
1 ~ Negative value indicates that the sample has less activity than the instrument background.
pCi/g  PicoCuries per gram,
Th-228 Thorium-228
Th-230 Thorium-230
Th-232  Thorium-232
CSXT 9717003
g aprojecticsxims 703-inkster\reponistiable I-thorium ENV993955PJKK
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Table 2. RESRAD-calculated Guidance Concentrations for Acceptable Dose Exposure, Inkster Road, Livonia, Michigan.
Model
Simulation Thorium Guidance Concentration {pCi/g)
Assumptions Isotope o Industrial Use' , Residential Use®
No Soil Cover - 6inches Cover No Soil Cover 6 inches Cover

All Exposure Pathways Th**
(Plant Ingestion Included) Th**

ThZ]Z
No Plant Ingestion Th*®

Th230

T2
Notes

pCi/g picoCuries per gram.

Th**® Thorium-228 isotope.

Th* Thorium-230 isotope.

Th*? Thorium-232 isotope.

1 Industrial use assumes 8 hours of outdoor exposure per day.

2 Residential use assumes 6 hours of outdoor exposure and 12 hours of
indoor exposure per day.
Areas shaded in gray represent alternatives where the average November 1999 site sample results
are below guidance concentrations for all isotopes present.

. _ CSXT 9717003
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Table 1. Thorium Isotope Concentrations Measured in June and November 1999 at the CSX Site,
Livonia, Michigan.

Date Thorium Concentration (pCi/g)
Sample ID Sampled Th-228 Th-230 Th-232
Conservative Samples
S-1 Jun-99 24+0.6 60x13 2.6+0.7
S-2 Jun-99 12.8+3.0 19.9+4.5 120£2.8
S-3 _ Jun-99 0.5+£03 1.2+0.4 02+02
- S-4 Jun-99 21.8+6.6 452 +13.3 22.8+6.8

Representative Site Samples

E2 Nov-99 -0.01 =0.13' 027+0.16 0.05 +0.07
E32 Nov-99 0.17£0.13 029+ 0.16 0.04 £ 0.05
E46 Nov-99 0.16 £0.23 0.37+0.20 0.13+0.14
E62 Nov-99 037+0.15 0.34+0.17 0.09 + 0.07
E82 ' Nov-99 0.22+0.16 0.73+0.24 0.21+0.13
El122 Nov-99 0.20+0.12 0.55+0.20 0.36+0.15
Ei32 Nov-99 0.04 £0.10 021+0.12 0.10 £0.07
El62 Nov-99 0.02+0.13 0.27+0.12 0.11+£0.08
E212 Nov-99 026+0.14 041+0.16 021 +0.11
E232 Nov-99 028+0.18 0.79 +£0.27 0.16 £ 0.11
Average of November 1999 Samples 0.171 0.423 0.146
Average of All Samples 2.8 5.47 \ 2.79
Notes:

1 Negative value indicates that the sample has less activity than the instrument background.

pCi/g  PicoCuries per gram.
Th-228 Thorium-228
Th-230 Thorium-230
Th-232  Thorium-232

_ CSXT 9717003
g\aproject\csx\mi703-inkster\reportsitable 1-thorium ENV993955PJKK
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Table 2. RESRAD-calculated Guidance Concentrations for Acceptable Dose Exposure, Inkster Road, Livonia, Michigan.

Model
Simulation Thorium Guidance Concentration (pCi/g)
Assumptions fsotope Industrial Use' Residential Use
No Soil Cover 6 inches Cover No Soil Cover 6 inches Cover
All Exposure Pathways Th**
(Plant Ingestion Included) Th**
Th232
No Plant Ingestion Th***
ThZO
TH22
Notes

pCi/g picoCuries per gram.

Th**® Thorium-228 isotope.

Th** Thorium-230 isotope.

Th*? Thorium-232 isotope.

1 Industrial use assumes 8 hours of outdoor exposure per day.

2 Residential use assumes 6 hours of outdoor exposure and 12 hours of

indoor exposure per day.
Areas shaded in gray represent alternatives where the average November 1999 site sample results

are below guidance concentrations for all isotopes present.

CSXT 9717003
ENV993955PJKK
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Introduction

On behalf of CSX Transportation, Inc. (CSXT), ARCADIS Geraghty & Miller
conducted a refined analysis of thorium impacts at the CSXT site located in Livonia,
Michigan. The refined analysis was completed for the following reasons:

= To evaluate the total dose exposure represented by the site.

= To evaluate whether the thorium-impacted soil can be left in place without
exceeding the Nuclear Regulatory Commission (NRC) guideline concentrations.

The maximum-acceptable total site dose exposure established by the NRC is 25
millirem per year (mrem/year).

Consistent with NRC guidance, ARCADIS Geraghty & Miller completed an initial
analysis of the site in October 1999 using the NRC-approved RESRAD (RESidual
RADioactivity) model and conservative site assumptions based on four samples
collected in June 1999. The results of the initial modeling indicated a potential that
site conditions could slightly exceed the NRC dose exposure threshold. Because the
original four samples were biased toward site hot spots, ARCADIS Geraghty & Miller
contacted the NRC and received additional guidance to refine the analysis to be more
representative of general site conditions. Based on the NRC’s direction, ten additional
samples were collected in November 1999, and a more refined analysis was conducted.

ARCADIS Geraghty & Miller completed the refined site analysis using the expanded
soil database and the updated version of the computer code RESRAD (Yu et al., Ver.
5.95 11/99), the results of which indicated that the total dose exposure represented by
this site does not exceed 25 millirem (mrem/yr). Thus, no remedial action, site
restriction, or other similar activity is required at this site.

Site Background

The CSXT site is located adjacent to the south of the AAR Manufacturing, Inc. (AAR)
property in Livonia, Michigan (see Figure 1). AAR purchased the property in 1981
from the Brooks and Perkins Corporation, a corporation that was licensed by the
Atomic Energy Commission to use radioactive thorium in on-site manufacturing
processes. In March 1994, the NRC informed AAR that radioactive impacts had been
detected at the site and requested that AAR complete follow-up remedial activities. In
a June 12, 1997 letter, the NRC informed CSXT that radioactive impacts related to the
AAR site were believed to be present on the CSXT site.

d:\repontsiresrad model report.doc



ARCADIS Refined RESRAD
Modeling Report

Inkster Road Site
Livonia, Michigan
. CSXT 9717003;
ENV993955PJKK
Radiometric Survey

In February 1998, ARCADIS Geraghty & Miller completed field-screening activities at
the site to evaluate potential radioactivity. Total alpha, beta, and gamma count field-
screening measurements were obtained at approximately 5-foot intervals within a
rectangular grid that overlaid the thorium investigation area (1,210 feet in length and
38 feet in width) (see Figure 2). The measurements indicated above-background levels
of radioactivity were present in the upper 1.5 feet of soil at various points in the grid.

A detailed summary of the February 1998 field screening radiometric survey was
presented to CSXT in a June 5, 1998 ARCADIS Geraghty & Miller Results of the
Radiometric Survey letter report, and the measurements recorded during this screening
event are presented on Figures 3 through 4E. As can be seen on these figures, no
distinct patterns of total alpha, beta, and gamma counts were observed at the site, and
the field screening measurements were noted to be variable throughout the site. This
random pattern of field measurements is consistent with thorium impacts from
atmospheric deposition, with the source being the vents at the adjacent AAR former
thorium manufacturing facility.

Site Characterization

A numerical distribution of February 1998 field-screening measurement of total alpha,
beta, and gamma activity counts is presented on the graph attached as Figure 5.
Consistent with the NRC guidance, the initial site characterization dataset was
designed to be conservatively biased. Therefore, in June 1999, isotopic thorium
sample collection was completed at sample points where the field sample activity
count measurements were 31, 48, 64, and 72 microroentgen per hour (uR/hr). As can
be seen on Figure 5, however, the majority of site field-screening measurements were
recorded between approximately 5 and 20 uR/hr. Thus, when the initial modeling
results (using the conservative analytical data set) indicated site conditions slightly
exceeded the NRC total site dose exposure limit, ARCADIS Geraghty & Miller
completed a subsequent sampling event in November 1999 and collected ten additional
site samples from areas more representative of the total site impacts (with field sample
activity count measurements from 5 to 20 uR/hr). In general, the November 1999
sampling event consisted of collecting a sample approximately every 150 feet along a
traverse running the length of the site. The sample collection locations for both
sampling events are shown on Figure 6.

d:veportsiresrad mode! report.doc
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During each of the two sampling events, ARCADIS Geraghty & Miller scanned the

soils prior to sample collection. To ensure the appropriate site areas were sampled, the
same field instrument model used during the February 1998 field-screening survey was
used during both 1999 sampling events (Victoreen Survey and Count Meter Model 190
fitted with a Victoreen GM Probe Model RP-1). The soil samples collected in June
1999 were submitted to Core Laboratories of Casper Wyoming for isotopic thorium
analysis. Due to the closure of the Core Laboratory facility in October 1999, the soil
samples collected in November 1999 were submitted to Severn Trent Laboratories
(STL) in Whippany, New Jersey for isotopic thorium analysis. The analytical results
for both sampling events are summarized in Table 1.

Model Construction

The computer program RESRAD was used to evaluate this site. RESRAD was
designed specifically for the implementation of the United States Department of
Energy requirements for radioactive material. Using site-specific input parameters,
RESRAD evaluates potential human exposure to radiation through various pathways
including direct exposure, inhalation, and ingestion through air, surface water,
groundwater, soil, and food (plants and meat) over a 1,000-year period.

Site-specific parameters, initial site concentrations of radioisotopes (in picoCuries per
gram [pCi/g]) and a maximum allowable exposure (25 mrem/yr total from all
radioisotopes) are input to the program. The program evaluates each pathway and
calculates the exposure resulting from the initial impact levels observed at the site.

The program then calculates the concentration of radioisotopes (pCi/g) that would need
to exist initially at the site to result in exactly the maximum exposure which becomes
the guideline concentrations. The guideline concentration can be compared with site
measurements to determine whether site activities are necessary to reduce and/or
prevent exposure.

The RESRAD model constructed for the CSXT site required several site-specific
parameters to characterize the area of impacts and the site conditions. Parameter
values were based on site-specific data, where available; otherwise, RESRAD default
parameter values were used. ARCADIS Geraghty & Miller utilized the following site-
specific RESRAD input parameters for the modet:

»  The volume of impacted soil was delineated as a 1,210-foot by 38-foot rectangle
extending 1.5 feet in depth from the ground surface, based on the February 1998
field-screening survey.
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= The radioactive material was assumed to have been placed at least 15 years ago,

based on the known site history.
= Simulations were performed for 1,000 years, based on the NRC requirements.

= The amount of precipitation percolating into the ground was set at 4 inches per
year, based on groundwater modeling studies in the area.

=  Surface water was not assumed to leave the site as run-off, based on the site
topography and field observations.

= No significant level of erosion was assumed to occur at the site, based on the site
topography and field observations.

= The following three thorium isotopes were included in the analysis: thorium-228,
thorium-230, and thorium-232, based on the known site source.

As part of the refined analysis, the entire grid area was modeled in RESRAD with the
initial thorium isotope concentrations based on the average of the November 1999
samples (see Table 1). The sampling event in June specifically targeted locations with
the highest activity; thus, simulations performed using those thorium concentrations
are extremely conservatively biased because they assume the high activity counts are
uniformly present across the site. Alternately, the November 1999 sampling event was
designed to develop a data set characteristic of the total site. Therefore, simulations
performed with the initial thorium concentrations based on the average November
1999 sampling results provide the most accurate representation of the total site dose
exposure.

Model Results

To account for various assumptions about the potential future use of the site, several
alternatives were evaluated using the RESRAD model. The assumptions can be
divided into three categories: site zoning, soil cover thickness, and site vegetation.
Two alternatives are presented for each category of assumption.

Site Zoning

The alternatives considered for the site zoning are based on the assumption that the site
could be used in the future either for industrial or residential use. The model input data

" divveportsivesrad model report doc
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that vary between the alternatives are the length and type of daily exposure. If the site

is maintained as an industrial facility, the potential daily exposure for any single person
can be limited to eight hours of outdoor exposure. If the site is rezoned as residential,
the daily exposure for a single person will be increased to twelve hours of indoor
exposure and six hours of outdoor exposure. The additional indoor exposure will
affect guidance concentrations because radon, which is a decay product of thorium-230
and thorium-232, will accumulate in a building and cause additional long-term
exposure to radiation. In the outdoor case, the wind will mix the radon with the
surrounding clean air and result in lower levels of exposure.

Soil Cover

The presence of non-impacted cover soil will reduce exposure to direct radiation and
also reduce exposure along inhalation and soil ingestion pathways. Two cases were
assessed in the analysis—no cover and 6 inches of cover. In general, impacts at the
site are present at the surface or within the first 6 inches of the soil column.

Site Vegetation

One of the exposure pathways evaluated by RESRAD is the ingestion of plants
growing in the area of contamination. The first alternative included plant ingestion by
humans as an exposure pathway. However, because it is unlikely the site will be zoned
for agricultural use, plant ingestion is probably not a relevant pathway. Therefore, a
second alternative was modeled in which plant ingestion was excluded from the
simulation. '

Results Summary

Table 2 summarizes the guideline concentrations for each thorium isotope calculated
by the RESRAD model for each alternative considered in the analysis. As can be seen
by comparing the average site concentration with the calculated guideline
concentrations, the average site concentrations do not exceed any guideline
concentrations under site use scenario. '

In addition, ARCADIS Geraghty & Miller has included graphical representations of
the total site dose exposures calculated during the model simulations. Figures 7
through 14 present the simulated dose exposure rates over 1,000 years using the
averages of the November 1999 data set as the initial thorium concentrations. As is
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shown in Figures 7 through 14, the total site dose exposure rates do not approach 25

mrem/yr for any future site use alternative.

Conclusions

The modeling results demonstrate that neither remedial measures nor restrictions in

site usage are required at this site. The total site dose exposure does not exceed the
NRC acceptable exposure criteria of 25 mrem/yr.

d:vreportsiesrad model report.doc
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ARCADIS GERAGHTY&MILLER

Figure 7. Dose Versus Time Using Average Isotopic Concentrations of November Samples as Initial
Conditions, All Pathways Considered, and Assumed Residential Use With No Soil Cover.

DOSE: All Nuclides Summed, All Pathways Summed
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ARCADIS GERAGHTY&MILLER

Figure 8. Dose Versus Time Using Average Isotopic Concentrations of November Samples as Initial
Conditions, All Pathways Considered, and Assumed Residential Use With 6-inch Soil Cover.

DOSE: All Nuclides Summed, All Pathways Summed
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ARCADIS GERAGHTY&MILLER

Figure 9 Dose Versus Time Using Average Isotopic Concentrations of November Samples as Initial

Conditions, No Plant Ingestion, and Assumed Residential Use With No Soil Cover.
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ARCADIS GERAGHTY&MILLER

Figure 10. Dose Versus Time Using Average Isotopic Concentrations of November Samples as Initial
Conditions, No Plant Ingestion, and Assumed Residential Use With 6-inch Soil Cover.

DOSE: All Nuclides Summed, All Pathways Summed
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ARCATINS GERAGHTY&MILLER

Figure I1. Dose Versus Time Using Average Isotopic Concentrations of November Samples As Initial
Conditions, All Pathways Considered, and Assumed Industrial Use With No Soil Cover

DOSE: All Nuclides Summed, All Pathways Summed
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ARCADIS GERAGHTY& MILLER
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Figure 12. Dose Versus Time Using Average Isotopic Concentrations of November Samples as Initial
Conditions, All Pathways Considered, and Assumed Industrial Use With 6-inch Soil Cover.

DOSE: All Nuclides Summed, All Pathways Summed
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ARCADIS GERAGHTY&MILLER

Figure 13 Dose Versus Time Using Average Isotopic Concentrations of November Samples as Initial
Conditions, No Plant Ingestion, and Assumed Industrial Use With No Soil Cover.

DOSE: All Nuclides Summed, All Pathways Summed

0.6 i . g e i e
05 - - i Lt AT
(I U g G ”ﬁa’ i e
04 - ot L et 3 £]
: S T T
bbb e L =0
20.3 /@m{/
0.2 th—v Mot e "?/ i § . B 15
O L
0.1 et | o S 2
B g 8 || ld—
00 T s - AN S Fant a1l
1 10 100 1000

Years

~5- Th228 - Th230 - Th232 S Totl

3 commontkateicotink terrevived figuret do



ARCADIS GERAGHTY&MILLER

Figure 14. Dose Versus Time Using Average Isotopic Concentrations of November Samples as Initial
Conditions, No Plant Ingestion, and Assumed Industrial Use With 6-inch Soil Cover.

DOSE: All Nuclides Summed, All Pathways Summed
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October 27, 2000

Mr. Paul J. Kurzanski

Director Environmental Remediation
CSX Transportation

500 Water St. - J275

Jacksonville, FL 32202-4423

Dear Mr. Kurzanski:

This is in response to your letter dated September 13, 2000, which enclosed a RESRAD
Modeling Report (the Report) for the CSX Transportation site in Livonia, Michigan, prepared by
ARCADIS Geraghty & Miller (ARCADIS). You requested NRC to confirm in writing that this site
meets the dose exposure standard of 25 millirem per year, and to make a final closure
determination for the site.

We have reviewed the Report and have found that further information or clarification is needed
on several items, as discussed below. Pending resolution of these issues, NRC cannot make a
final closure determination, as you and we both desire.

Background

We believe this site can be described as generally free of residual radioactive contamination,
with a few small areas of low-level contamination by radioactive thorium. The Report seems to
confirm this; hundreds of direct radiation readings, taken on a tight (approximately 5 foot) grid
pattern, disclose no sizeable areas of elevated direct radiation readings.

Therefore, the evaluation of potential dose consequences depends on accurately determining
the amount of residual radioactivity actually contained in the few small areas of contamination.

Issues

Survey Technique

The Report does not make clear whether a 100% scan survey was done. We
understood from a 1999 telephone exchange (when ARCADIS contacted NRC to inquire
about expanding the soil sampling to make it more “representative”), that such a scan
survey had been performed. This is important to developing confidence that all areas of
contamination were found.

Please confirm whether the grid-based direct radiation readings were in addition
to a 100% scan survey, or whether they constitute the only direct readings taken.
If they constitute the only direct radiation readings, some further assessment of the
potential number and size of undetected contaminated areas will be needed, to provide
some upper bound as an input to potential dose implications.
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Survey Results

The Report identified the survey instrument as a Victoreen Model 190 meter fitted with a
GM probe, Model RP-1. There are three issues here, as follows.

(1) Our experience has been that GM probes are not optimum for field surveying to
detect small radiation variations above background - they usually cannot discern
variations from background smaller than about 10 microRoentgens per hour (uR/h).
Concentrations of thorium in soil generating 10 pyR/h above background may exceed the
dose release criterion of 25 mrem/yr. Please confirm the identity and performance
capability of the instrument(s) used.

(2) The data displayed in Figure 5 of the Report appears as expected for a large number
of “background” readings (i.e. all basically the same reading), in that a normal
distribution occurs about a mean. The apparent mean, however, is about 12-13 uR/h,
which is above the “background” we would expect (6-9 uR/h) in the area of this site.
This suggests the readings may be only instrument “noise,” or there may be some bias
or systematic error in reading the output. Please address the validity of the apparent
“background” readings displayed in Figure 5.

(3) In the few areas where elevated direct radiation readings were detected, the
readings were similar (within a factor of two or three), but the soil analyses from the
same areas varied by more than a factor of twenty. This suggests the soil may not
represent the source of the direct reading, perhaps because the “hot spot” was missed
in sampling, or the contamination is sub-surface. Please address the inconsistency
between direct readings and associated soil analyses.

Dose Assessment

The NRC criteria for release of properties for unrestricted use are based on potential
radiation exposure above background from residual radioactive materials. The
RESRAD runs provided in the Report are apparently based entirely on ten soil samples
collected at random across the site. Thus, these RESRAD runs appear to establish
potential exposures due to uncontaminated soil (background), not due to residual
contamination above background. Soil samples from the elevated areas should also be
included in the dose evaluation, especially if they are considered representative of the
actual contamination [see item (3) above].

NRC must base a closure determination on assessment of the radiation exposure
consequences above background. Please address how information about residual
contamination above background affects future potential dose at this site.

The above items were discussed with Mr. Gary Blinckiewicz of ARCADIS on October 20, 2000.
As also discussed, we are providing a copy of this letter to Mr. Blinckiewicz.
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At our discretion, NRC may choose to perform independent confirmatory inspection and
measurements at the site prior to a final closure determination.

The results of the analyses of all four samples from “elevated” areas of direct radiation readings
show thorium concentrations below 116 pCi/g. This is the concentration equivalent to 0.05
percent by weight, defined as an “unimportant quantity” in NRC regulations, which any person
may receive, possess, use, transfer or deliver without an NRC license. The Commission is
currently considering a revision to the regulation (10 CFR 40.13) such that any person may also
“dispose” of unimportant quantities of source material. Should this revision be approved, CSX
Transportation would have the option in the future of removing the contaminated soil for routine
disposal, rather than disposal to an NRC-licensed burial site.

Should you have any questions regarding this matter, you may contact me at (630) 829-9615.
Sincerely,
/RA by W. Snell acting for/

Bruce L. Jorgensen, Chief
Decommissioning Branch

cc: G. Blinckiewicz, ARCADIS Geraghty & Miller

DOCUMENT NAME: C:\CSXrailroadsite.wpd

To receive a copy of this document, indicate in the box:"C" = Copy without enclosure "E"= Copy with enclosure"N"= No copy

IOFFICE  [RIII RIII |
||NAME Lee:js Jorgensen ||
IDATE 10/27/00 10/27/00 I

OFFICIAL RECORD COPY
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Signature Date

Name: Don W. Ukele 420 West First Street
. Casper, WY 82601
Title: Project Manager

PHONE: 307-235-5741
FAX..: 307-266-1676
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CORE LABORATORIES

Job Number.: 995005
Customer...: Arcadis Geraghty & Miller
Attn......:: Katie Panczak

Project Number.........: 98000013

Customer Project ID....: MI000703.0002.00001
Project Description....: general radiochemistry

06/09/1999 09:25

995005-1 S-1 Soil 06/08/1999 08:20

995005-2 s-2 Soil 0670871999 08:50 0670971999 09:25

995005-3 s-3 Soil 06/0871999 09:30. 06/09/1999 09:25

995005-4 S-4 Soil 0670871999 09:50 06/09/1999 09:25
Page 1
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CORE LABORATORIES

LABORATORY

Job Number: 995005

TEST

RESULTS
Date: 06/30/99

Periczak

Customer Sample ID: S-1 Laboratory Sample ID: 995005-1
Date Sampled...... : 0670871999 Date Received.......: 06/09/1999
Time -Sampled......: 08:20 Time Received.......: 09:25
Sample Matrix..... : Soil

2.4 pCi/g

mod. HASL 300 [Thorium-228, Activity, Solid 06/17/99
mod. HASL 300 |Thorium-228, Error +/-, Solid 0.6 pCi/g 06/17/99
mod. HASL 300 |[Thorium-228, LLD, Solid 0.2 pCi/g 06717799
mod. HASL 300 |Thorium-230, Activity, Solid 6.0 pCi/g 06/17/99
mod. HASL 300 [Thorium-230, Error +/-, Solid 1.3 pCi/g 06/17/99
mod., HASL 300 |Thorium-230, LLD, Solid 0.1 pCi/g 06/17/99
mod. HASL 300 [Thorium-232, Activity, Solid 2.6 pCizg  |06/17/99
mod. HASL 300 |[Thorium-232, Error +/-, Solid 0.7 pCi/g 06/17/99
mod. HASL 300 |Thorium-232, LLD, Solid 0.1 pCi/g 06/17/99

kah
kah
kah
kah
kah
kah
kah
kah
kah

page 2
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LABORATORY TEST RESULTS

Job Number: 995005 Date: 06/30/99

‘Katie‘Panczak

Customer Sample ID: §-2

Laboratory Sample ID: 995005-2

Date Sampled...... : 06/08/1999 Date Received....... : 06/09/1999
Time .Sampled......: 08:50 Time Received.......: 09:25
Sample Matrix..... T Soil .

mod. HASL 300 [Thorium-228, Activity, Solid 12.8 pCi/g 06/17/99 | kah
mod. HASL 300 |Thorium-228, Error +/-, Solid 3.0 pCi/g 06/17/99|kah
mod. HASL 300 |Thorium-228, LLD, Solid 0.2 pCi/g 06/17/99kah
mod. ‘HASL 300 Thorium-230,'Activity, Solid 19.9 pCi/g 06/17/99 | kah
mod. HASL 300 |[Thorium-230, Error +/-, Solid 4.5 pCi/g 06/17/99 | kah
mod. HASL 300 |Thorium-230, LLD, Solid 0.1 pCi/g 06/17/99 [kah
mod. HASL 300 |[Thorium-232, Activity, Solid 12.0 pCi/g 06/17/99 | kah
mod. HASL 300 |Thorium-232; Error +/-, Solid 2.8 pCi/g 06/17/99 | kah
mod. HASL 300 [Thorium-232, LLD, Solid 0.1 pCi/g 06/17/99 | kah

Page 3
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LABORATORY TEST RESULTS
Job Number: 995005 Date: 06/30/99

Customer Sample ID: S-3 Laboratory Sample 1D: 995005-3
Date Sampled......: 06/08/1999 Date Received.......: 06/09/1999
Time Sampled...... : 09:30 Time Received....... : 09:25
Sample Matrix..... ;- Soil

o o
mod. HASL 300 |Thorium-228, Activity, Solid 0.5 pCi/g 06/17/99kah
mod. HASL 300 |Thorium-228, Error +/-, Solid 0.3 pCi/g 06/17/99|kah
mod. HASL 300 |[Thorium-228, LLD, Solid ’ 0.1 pCi/g 06/17/99kah
mod. HASL 300 |Thorium-230, Activity, Solid 1.2 pCi/g 06/17/99kah
mod. HASL 300 |[Thorium-230, Error +/-, Solid 0.4 pCi/g 06/17/99 | kah
mod. HASL 300 |Thorium-230, LLD, Solid 0.1 pCi/g 06/17/991kah
mod. HASL 300 |Thorium-232, Activity, Solid 0.2 ' pCi/g 06/17/99kah
mod. HASL 300 |Thorium-232, Error +/-, Solid 0.2 pCi/g 06/17/99 | kah
mod. HASL 300 |Thorium-232, LLD, Solid 0.1 pCi/g 06/17/99|kah

Page 4
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CORE LABORATORIES

LABORATORY

Job Number: 995005

TEST

RESULTS

Date: 06/30/99

TTN: Katie Panczak

Customer Sample ID: 'S-4

Laboratory Sample ID: 995005-4

Date Sampled...... : 0670871999 Date Received.......: 06/09/1999
Time Sampled...... : 09:50 Time Received.......: 09:25
Sample Matrix..... : Soil

PORTING' LIaT| ™ uNITs- |- H
mod. HASL 300 [Thorium-228, Activity, Solid 21.8 pti/g 06/17/99|kah
mod. HASL 300 |Thorium-228, Error +/-, Solid 6.6 pCi/g 06/17799kah
mod. HASL 300 {Thorium-228, LLD, Solid 0.3 pCi/g 06/17/99|kah
mod. HASL 300 |Thorium-230, Activity, Solid 45.2 pCi/g 06717799 |kah
mod. HASL 300 |[Thorium-230, Error +/-, Solid 13.3 pCi/g 06717799 kah
mod. HASL 300 [Thorium-230, LLD, Solid 0.2 pCi/g 06/17/99 | kah
mod. HASL 300 |[Thorium-232, Activity, Solid 22.8 pCi/g 06/17/99|kah
mod. HASL 300 {Thorium-232, Error +/-, Solid 6.8 pCi/g 06/17/99 {kah
mod. HASL 300 |[Thorium-232, LLD, Solid 0.2 pCi/g 06/17/99 | kah

Page 5
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CORE LABORATORIES

QUALITY CONTROL RESULTS
Job Number.: 995005 Report Date.: 06/30/99

Qc Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time

MD 995005-1 2.1 A 2.4 13.3 R 20 0671771999 1150
MB MBATO614 ND 06/17/1999 1150

Qc Lab ID Reagent Qc Resulg QaC Result True Value Orig. Value Calc. Result * Limits Date Time
MO 995005-1 5.5 6.0 8.7 R 20 0671771999 1150
MS 995005-2  995005MSTH 24.4 3.9 19.9 115.4 % 70-125 06/17/1999 1150
LCS LAT061499 4.6 3.9 117.9 % 70-125 06/17/1999 1150
MB MBAT0614 0.2 06/17/1999 1150
" Rnatyst. ..
Qc Lab ID Reagent QC Result QC Result True Value Orig. Value Calc. Result * Limits Date Time
M8 MBAT0614 ND - 06/17/1999 1150
MD 995005-1 2.1 2.6 21.3 R 20 0671771999 1150

Page 6
* %=% REC, R=RPD, A=ABS Diff., D=% Diff.
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QUALITY CONTROL FOOTER

METHOD REFERENCES

(1) EPA 600/4-79-020, Methods for Chemical Analysis of Water and Wastes, March 1983

(2) EPA SW-846, Test Methods for Evaluating Solid Waste, Third Edition, (9/86), Update 1 (7/92); Update 11 (9/94), Update IIA (8/93), Update 1B (1/95); Update L1 (6/97)
(3) Standard Methods for the Examination of Water and Wastewater, 18th, 1992

(4) EPA 600/4-80-032, Prescribed Procedures for Measurement of Radioactivity in-Drinking Water, August 1980

(5) Federal Register, Friday, October 26, 1984 (40 CFR Part 136)

(6) EPA 600/8-78-017, Microbiological Methods for- Monitoring the Environment, December 1978

COMMENTS

(1) The data in the Laboratory Test-Results Report may differ from the data in the QC Report due to calculations for sample preparation and/or dilutions,
(2) The "Time Analyzed" in the QC Report may not reflect the actual time of each analysis. The "Date Analyzed" is the actual date of analysis.

(3) Soil and sludge samples are reported on a wet basis or.on an "as received" basis unless otherwise indicated.

(4) The data in this report are within the limits of uncertainty specified in the referenced method unless otherwise indicated.

(5) Analyses performed by a subcontract laboratory are indicated with an asterisk and associated code in the "Technician” data field.

Subcontract Laboratories Code Subcontract Laboratories Code
Core Laboratories - Anaheim, CA AN Core Laboratories - Houston, TX (Pet) HP
Core Laboratories - Aurora, CO AU Core Laboratories - Houston, TX (Env) HR
Core Laboratories - Casper, WY CA Core Laboratories - Indianapolis, IN IN
Core Laboratories - Corpus Christi, TX cC Core Laboratories - Lake Charles, LA LC
Core Laboratorics - Carson, CA CR Core Laboratories - Valparaiso, IN VP
Core Laboratories - Edison, NJ ED Other Subcontract Laboratories XX
DEFINITIONS

(1) NC = Not Calculable due to values lower-than the reporting limit.
(2) ND = Not Detected above the reporting limit,

QC SAMPLE IDENTIFICATIONS

BLANKS SPIKES
MB = Mcthod Blank (also referred to as a preparation blank) MS = Matrix Spike
RB = Reagent Blank MSD = Matrix Spike Duplicate
IB = Instrument Blank PDS = Post Digestion Spike
ICB = Initial Calibration Blank BS = Blank Spike (also referred to as a method spike)
CCB= Continuing Calibration Blank S8 = Surrogate Spike
HB = Holding Blank (also referred to as a storage blank)
REFERENCE STANDARDS

DUPLICATES

) . CS = Calibration Standard
MSD = Matrix Spike Duplicate RS = Reference Standard (also referred to as an external reference standard)
MD = Method Duplicate ICV = Initial Calibration Verification

CCV = Continuing Calibration Verification
LCS = Laboratory Control Sample

420 West First Street
Casper, WY 82601
(307) 235-5741
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{1 Anekeim, cA
1250 E. Gens Autry Way
Anahgim, CA 92805
(714} 837-1024 Fax (714} 337.1170

Houstan, TX (Env)
6310 Rottway Ornve
Houston, TX 77040
{713) 690-4444 Fax (713) 690-5646

0 Aurora,cO
10703 E. Bethany Orive
Aurora, CO 80014
(303) 7511780 Fax (303) 751-1784

D Houston, TX {Pet)
8210 Moslay Road
Houston, TX 77078
{713) 942-9776 Fax (713} 843-3846

CORE LABORATORIES, INC.

O casper, wy
420 W. First Stroet
Caspet, WY 82601
{307) 2356741 Fax {307) 266-1676

] Corpua Chrlstl TX
1733 N. Padro Isfand Drive
Cotpus Christi. TX 78408
(612} 2692673 Fax {512) 269-2471

Carson, CA

21730 S. Wilminglon Ave. - Suite 201
Carson. CA 908101640

{310) 513.2031 Fax (310) 513-2035

[ valparniso, iN
2400 Cumbertand Drivo

tndianapalis, IN 46268 Valparaiso, IN 46383
{317) 875.5894 Fax (317) 872-6189 (219) 464-2389 Fax (219) 462-2952

Sample Receipt Acknowledgment
Date

Indlanapotis, IN

D take Charlos, LA
7726 Molter Road

3645 Beglis Parkway
Sulphur, LA 70663
(318) 583-4926 Fax (318) 583-4929

06/09/99
R i
e prcadis Geraghg{ & Miller n Arcadis Geraghty & Miller
p 41511 Eleven Mile Road v 41511 £leven Hile Road
o 0
r MOV, HI 48375 i NOVI, MI 48375
t Katie Panczak ¢ Katie Panczak
e
T T
o o
Core Laboratories Cugtome‘r
Job Number Project ID
595005 f11000703.0002.00001 07/07/99
Sample No. Customer ID Remarks '
1 §-1
2 §-2
3 §-3
4 5-4

THIS IS NOT AN INVOICE
Order subject to our sales agreement, if any.
Otherwise subject to our current terms of sale as shown on reverse side.
Please contact laboratory immediately, if any discrepancies are observed.
White - Customer  Blue - Job File

Edison, NJ

284 Raritan Center Pariway
Edison, NJ 08837

{732) 225-6700 Fax (732) 225-6777




rpjsmps JoB Sample Info V1

06/09/99
Job Number.....: 995005 Location.: 57210 Customer Job 1D.....: MI000703.0002.00001 Job Receive Date.: 06/09/99
Project Number.: 98000013 Project Description.: general radiochemistry Project Manager..: dwu
Customer.......: Arcadis Geraghty & Miller Contact.: Katie Panczak

Sample Number.: 1 Customer Sampte [D.: S-1

Date Received.: 06/09/99 Time Received.: 09:25 Sample Date.: 06/08/99 Sample Time.: 08:20
Sample Matrix.: SO!IL . )

Containers Received..... od

ComnentS.. ..o

Radioactivity Class......:

Bottle # Type of Bottle Preserv. F Ccondition Volume Bin #
43727 80z Glass Bottle NONE N PREP
Sample Number.: 2 Customer Sample iD.: $-2

Date Received.: 06/09/99 Time Received.: 09:25 Sample Date.: 06/08/99 Sample Time.: 08:50
Sample Matrix.: SOIL
Containers Received......:

commentsS. .. ..ocviineuaeal

Radioactivity Class......:

Bottte # Type of Bottle Preserv. F  Condition Volume Bin #
43728 8oz Glass Bottle NONE N PREP
Sample Number.: 3 Customer Sample [0.: $-3

Date Received.: 06/09/99 Time Received.: 09:25 Sample Date.: 06/08/99 Sample Vime.: 09:30
Sample Matrix.: SOIL

Containers Received......:

COMNENTS. o vvveinrnnnrranst

Radioactivity Class......:

Bottle # Type of Bottle Preserv. F Condition Volume Bin #
43729 8oz Glass Bottle NONE N PREP
Sample Number.: 4 Customer Sample ID.: S-4

Date Received.: 06/09/99 Time Received.: 09:25 Sample Date.: 06/08/99 Sample Time.: 09:50
Sample Matrix.: SO{L

Containers Received......:

Comments...ocieveenenennas :

Radioactivity Class......:

Bottle # Type of Bottle Preserv. F Condition Volume Bin #
43730 80z Glass Bottle NONE N PREP

Page 1
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Job Test

Distribution

06/09/99

v2

Job Number
Project Number.: 98000013
Customer

: 995005 Location.: 57210
Project Description.: general radiochemistry
: Arcadis Geraghty & Miller

Customer Job 1D.....:

M1000703.0002.00001

Contact.: Katie Panczak

Job Receive Date.: 06/09/99
Project Manager..: dwu

Method Method Description

Sample Distribution

Tests Test Description Mtx Test Limits Test Units Test TAT
1SOTH Isotopic Thorium 1-4
TH232 Thorium-232, Activity S 0.1 pCi/g 28 DAYS
TH230 Thorium-230, Activity s 0.1 pCi/g 28 DAYS
TH232E Thorium-232, Error +/- S 0.1 pCi/g 28 DAYS
TH232L Thorium-232, LLD S 0.1 pCi/g 28 DAYS
TH230E Thorium-230, Error +/- S 0.1 pCi/g 28 DAYS
TH230L Thorium-230, LLD S 0.1 pCi/g 28 DAYS
TH228' Thorium-228, Activity S 0.1 pCi/g 28 DAYS
TH228E Thorium-228, Error +/- S 0.1 pCi/g 28 DAYS
TH228L Thorium-228, LLD S 0.1 pCi/g 28 DAYS
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ARCADIS GERAGHTY&MILLER aboratory Task Order No./P.O. No CHAIN-OF-CUSTODY RECORD Page of
Project Number/Name 000703 . €96). 006’@%” 7TIesiER, [ ANALYSIS / METHOD / SIZE ]
Project Location Lijyowiin, ML
Laboratory Cot= LABRs §
Project Manager __KJTIE FANG2HK /\@V .
Sampler(s)/Affiliation K.h//st'«//A?é&fm QQJ f
N
Q
Date/Time I\\% &

Sample ID/Location Matrix __Sampled  LabiD /¥ Q& Remarks Total

S-2 s || /o850 ! ;

S-3 s || fe4:30 / /

S-4 s Yewso f /

H STAVDARD  Turl AROMD ¥
i 9717003
ENV 99136 17T LE

Sample Matrixx: L -_-/)%iquid; M( S = So;c?\, A = Air Total No. gglic;?;leeg L/
Relinquished by: V@gb\' ‘IAM - Organization: FaDE C&m/@ (o= _Date O6 1O8 (€7 Time {7:30 ~$eal Intact?
Received by: liedna i 4 Organization:_CCR T A BS DateQle 1 Q9 1 99 Time _QI33 <:Ye:; No N/A
Relinquished by: Organization: Date / / Time Seal intact?
Received by: Organization: Date L Time Yes No N/A

Special Instructions/Remarks: _£& [ (OOLER SHmPES prr TCE

X Besuils To! KBTIE PAVCZAE Mcﬁmscu.wwmﬂm qigji Elgvew Mk Rp, MoV mMir 4B375”

o #: (348) 305~ 9400

Delivery Method: O In Person Xl Common Carrier_FED~EX 3 %3379 22¥71 Lab Courier

SPECIFY

HOther

S

PECIFY
AG 05-0597



,

CO LAB CORE

LABORATORIES

Sample Receipt

Checklist

el

Client

/’}N adis G eca -wb'ff/ miler

Job Number

Y
42%—6 > ‘Msoes

Samples Shipped

uprs

v Federal Express

Other:

Samples Hand Delivered

Client

Corc Lab Courier

Other

air bill #

W g2 e, 23274 Od:
U‘qw;sl& B)R3274 0287

Yes

No

Comments

L.

Chain-of-Custody present?

2.

Custody seal on shipping container?

If yes, intact on shipping container?

NS

Custody seals on sample container?

v

If yes, intact on sample containers?

Samples chilled?

\

IQ 4 Cp(‘,‘:(/\/ﬂ

Temperature of cooler: 4°C+2°C

Samples received intact (good condition)?

N

If volatiles required , no headspace?

Correct containers used?

Adequate sample volume provided?

Samples preserved correctly?

Circle bottle/preservative types checked.

P
@Laha’ HNQ, HCl H,SO, NaO

H Other

9.

Samples received within holding time?

10. Agreement between COC and sample lablels?

11, Gamma Screen mR/Hr @ surface within Bkg?

—
e
—
v
e
v

OB

i

Additional Comments:

Sample Container (Size/Material)

Received and inspected by

['/ "(;)(S' &

i

Date/Time [z / Q9 0935




A@FESAD'S GERAGHTY&MILLER Laboratory Task Order N6./P.O. No. . CHAIN-OF-CUSTODY RECORD Page - ! - of-. / =
Project Numbjer/Name43‘_27(»0(?7:?3‘-090‘-):06’00_::" CAHT TSIy I 1 ANA:LYSIS 7METHOD / SIZE ]
Project Location isonn {1 /
Laboratory. _ CokE__L4Bs - - \§
Project Manager E;IT:E PA"/V&Zﬂt’ _ &@" “
Sampler(s)/Affiliation 'KZA/ILS{)N/.//}‘KH?I , 6\\\) \§9
Date/Time \é\ oy
_ Sample IDAocation __Matrix __Sampled  Lab ID N Remarks Total
S-1 s Powggeo] | T , T
S22 |s |l/ogs0 A b | ) yl
5-3 s || /fo%30| | | _ 1
s-4 _____ |s_ |%ows0 | L 1 ] i
_ ] ) A STAWDARL Tyl ALond ¥ o
I | T T T T kewmgeos |
] 1 ] ) . _ ENy 991361PT4E |

Total No. of Bottles/

- g: -

Sample Matnx V L AL|qu¢d Go) A = Air »~ o Containers |
Relmqmshed by /N4 W . Orgamza‘non AL ALK (@ma/!??r »/’7'/[?/ Date 06 | OF (97 _ Time /7:30 Seal Intact?
Recelved by: _ - Orgamzatlon . Date, By I ./ - Tim‘e _ Yes NP N/Ar‘
Relmquushed b,y. - _ Orgamzatlon - = ___ Date _ Y, L. Time . Seal Intact?
Received by: - : Orgamzatlon Date ,M‘/, : I:/ _ Tlme —.-|Yes No N/A
Special Instructions/Remarks: . ra I ff)@(j’i ’ﬁmﬁ’ES arns ICF , i ' ' _ .

A Resuils 10: KATIE PAVCERK, AJ?(/JDIS GemakmmUer ‘tlt"ll FLsunv mug Eo /VO!// P 483 75' _
_ oH:(348) 305~ 9400 _ i ]

Delivery Method:  [JIn Person @Common Carrier FED Ex OLab Courier DOther i

SPECIFY

~

SPECIFY N
. AG 05-0597




Conmrlitted T(;_;I—Iour SUCCCSS Severn Trent Laboratories
’ R - 628 Route 10

Whippany, NJ 07981

Tel: (973) 428-8181
January 13, 2000 Fax: (973) 428-5222

ARCADIS Geraghty &t Miller, Inc.
Attn: Katie Panczak

41511 Eleven Mile Road

Novi, Ml 48375

Dear Ms. Panczak:

Please find enclosed the radiological results of ten (10) solid samples. This report contains sections
addressing the following.information at a minimum:

* Case Narrative

* Sample Summary -

* Analytical Results (Forms | through VII)

* Analytical Methodology and Chain-of-Custody
* Raw Data (Level 11l Only)

SRR
Proleciipici A

Copies of this radiological report and supporting data are maintained in our files for a minimum of three
years unless special arrangements have been made. Except where specifically indicated, all radiological testing
was performed at this laboratory location and no portion of the testing was subcontracted.

We appreciate your selection of our services and welcome any questions or suggestions you may have relative
to this report. Please contact Barbra Trulick at (973) 581-6460 for any additional information. Thank you
for utilizing our services. We hope you will consider us for your future analytical needs.

Sincerely,

Erik Nielsen

Radiochemical Group Leader
STL-Whippany

EN/bjt

a part of

Other Laboratory Locations: Severn Trent Services Inc.

® 149 Rangoway Road, North Billerica MA 01862 @ 11East Olive Road, Pensacola FL 32514
® 16203 Park Row, Suite 110, Houston TX 77084 [ ive Park, 53 Road, MA 01085
® 55 South Park Drive, Colchester, VT 05446 ® 200 Monroe Twmpike, Monroe, CT 06468

® 315 Fullorton Avenue, Newburgh NY 12550
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Severn Trent Laboratories
628 Route 10
Whippany, NJ 07981

Tel: (973) 428-8181
Fax: (973) 428-5222

Committed To Your Success

REPORT TRANSMITTAL
JANUARY 13,2000
ARCADIS GERAGHTY & MILLER, INC.

PROJECT: MI000703.0003.00001

PREPARED BY:
SEVERN TRENT LABORATORIES, INC. (STL)
(NJ CERTIFICATION NUMBER 14530)

- STL JOB NO: 20990-94470

VOLUME I OF I

a part of
Severn Trent Seyvices g,

Other Laboratory Locations:

® 149 Rongoway Road, North Billerica MA 01862 ® 11East Olive Road, Pansacola FL 32514 )

® 16203 Park Row, Suite 110, Houston TX 77084 [ ] ive Park, 53 Road, MA 01085
® 200 Monroe Turnpike. Monroo, CT 06468

@ 55 South Park Drive, Colchestor, VT 05446
® 315 Fullerton Avenue, Nowburgh NY 12550



Environmental Survey 01/11/2000

628 Route 10
Cover Page ~ Whippany, NJ 07981

Phone (973) 428-8181

Radiological Data Analysis Package Fax  (973)428-5222

Project Number: MI 703-3-1
Client
Sample ID - Lab ID
l E162 009447001
- |E132 0094470-02
| E62 0084470-03
E122 0094470-04
E212 0094470-05
E46 0094470-06
£232 0094470-07
E82 0094470-08 V
E2 0094470-09
£32 0094470-10
Somments:

Release of the data contained in this package has been authorized by the laboratory manager or the manager's designee,
as verified by the following signature.

MN e (/((/m

Manager, Radiological L.aborato Date
o ¢ v 00000k




CASE NARRATIVE

STL-NJ Project Number: MI 703-3-1
STL-NJ Work Order Number: 00-94-470

Samples were received without any discrepancies noted between chain of custody and cooler
contents.

One method blank was analyzed for each parameter. The activities of the method blanks were
within the acceptance criteria of less than three times the MDL for all parameters.

One blank spike analysis was performed for each parameter. The results were within the 80-
120% QC limits.

A matrix spike was analyzed for each parameter. The recoveries for each spike were within the
80-120% QC acceptance limits.

One duplicate sample was analyzed for each parameter. The duplicate analyses all analysis met
the acceptance criteria for a Duplicate Error Ratio (DER) of less than 1.5 when the activity is
greater than 5 times the MDC. The DER is defined as follows:

|S-D|
10)2) Ep—

Where:S = Original Sample Value
D = Duplicate Value
205 = Original Sample Uncertainty
204 = Duplicate Sample Uncertainty

(e

Erik C. Nielsen.
Radiochemistry Group Leader
01/11/00

CANET2\WP\00-94-470 iy
GLOOOR



Severn Tren: ravoratornies rage 1
Project Number: M 703-3-1 Radiological Analysis Results 01/11/2000
Form i

Client Sample Batch Analysis Sample

Sample ID Lab ID Type  Number Matrix Radionuclide Result Uncertzinty Q  Units Date Size MDA
E162 0094470-01 Reg 99120067 Sail Th-228 0.02 0.13 pCi/g 01/10/2000 1.0000 0.29
E162 0094470-01 Reg 99120067 Soil Th-230 0.27 0.12 pCi/g 01/10/2000 1.0000 0.06
E162 0094470-01 Reg 99120067 Soil Th-232 0.11 0.08 pCilg 01/10/2000 1.0000 0.06
E132 0094470-02 Reg 99120067 Soit Th-228 0.04 0.10 pCifg 01/10/2000 1.0000 0.22
E132 0004470-02 Reg 99120067 Soil Th-230 0.21 0.12 pCi/g - 01/10/2000 1.0000 0.09
E132 0094470-02 Reg 99120067 Soil Th-232 0.10 0.07 pCi/g 01/10/2000 1.0000 0.04
E62 0094470-03 Reg 99120067 Soil Th-228 0.37 0.15 pCi/g 01/10/2000 1.0000 0.21
E£62 0094470-03 Reg 99120067 Soil Th-230 0.34 0.17 pCifg 01/10/2000 1.0000 0.14
E6G2 0094470-03 Reg 99120067 Soil Th-232 0.08 0.07 pCi/g 01/10/2000 1.0000 0.15
Ef22 0094470-04 Reg 99120067 Soil Th-228 0.20 0.12 pCi/g 01/10/2000 1.0000 0.16
E122 0094470-04 Reg 99120067 Soil Th-230 0.55 0.20 pCif/g 01/10/2000 1.0000 0.06
Et122 0094470-04 Reg 99120067 Soil Th-232 0.36 0.15 pCi/g 01/10/2000 1.0000 0.08
E212 0094470-05 Reg 99120067 Soil Th-228 0.26 0.14 pCi/g 01/10/2000 1.0000 0.18
E212 0094470-05 Reg 99120067 Soil Th-230 0.41 0.16 pCi/g 01/10/2000 1.0000 0.03
E212 0084470-05 Reg 99120067 Soil Th-232 0.21 0.11 pCifg 01/10/2000 1.0000 0.07
E46 0094470-06 Reg 99120067 Soil Th-228 0.16 0.23 pCilg 01/10/2000 1.0000 0.47
E46 0094470-06 Reg 99120067 Soil Th-230 0.37 0.20 pCifg 01/10/2000 1.0000 0.17
E46 0094470-06 Reg 99120067 Soil Th-232 0.13 0.14 pCi/g 01/10/2000 1.0000 0.25
E232 0094470-07 Reg 99120067 Soil Th-228 0.28 0.18 pCifg 01/10/2000 1.0000 0.29
E232 0094470-07 Reg 99120067 Soil Th-230 0.79 0.27 pCifg 01/10/2000 1.0000 0.14

K&y) shall be attached
Cemments:

(\‘)
o

@

MDA mode



Severn Tren: Lavoratones

rage 2
Project Number: M| 703-3-1 Radiological Analysis Results 01/11/2000
Form |

Client Sample Batch Analysis Sample
Sample ID Lab ID Type  Number Matrix Radionuclide Result Uncertainty Q  Units Date Size MDA
E232 0094470-07 Reg 99120067 Soil Th-232 0.16 0.11 pCifg 01/10/2000 1.0000 0.13
E82 0094470-08 Reg 99120067 Soil Th-228 0.22 0.16 pCi/g 01/10/2000 1.0000 0.26
£82 0094470-08 Reg 99120067 Soil Th-230 0.73 0.24 pCifg 01/10/2000 1.0000 0.12
E82 0094470-08 Reg 99120067 Soil Th-232 0.21 0.13 pCilg 01/10/2000 1.0000 0.15
E2 0094470-08 Reg 99120067 Soil Th-228 -0.01 0.13 pCilg 01/10/2000 1.0000 0.33
E2 0094470-09 - Reg 99120067  Soil Th-230 0.27 0.16 pCi/g 01/10/2000 1.0000 0.14
E2 0094470-09 Reg 99120067 Soil Th-232 0.05 0.07 pCilg 01/10/2000 1.0000 0.10
E32 0094470-10 Reg 99120067 Soil Th-228 0.17 0.13 pCi/g 01/10/2000 1.0000 0.18
£32 0094470-10 Reg 99120067 Soit Th-230 0.29 0.16 pCilg 01/10/2000 1.0000 0.05
E32 0094470-10 Reg 99120087 Soil Th-232 0.04 0.05 pCilg 01/10/2000 1.0000 0.05

Keyghall be attached

Cogynents:
<

L)
[
-

MDA made



Sevent Tretn cavoratones rage 1
Project Number: M| 703-3-1 QA/QC Results Summary 01/11/2000
Form i

Client Sample Batch Analysis Sample inst
Sample ID Lab ID Type  Number Matrix Radionuclide Result Uncertainty Units Date Size MDA ID
Blank Spike N/A BS 99120067 Soll Th-230 9.33 2.28pCilg  01/10/2000 1.0000 013 3
ASG-2 0094580-02 Dup 99120067 Soil Th-228 0.30 0.27pCilg  01/10/2000 1.0000 042 3
AS9-2 0094580-02 Dup 99120067 Soil Th-230 0.30 0.22pCilg  01/10/2000 1.0000 0.18 3
A99-2 0094580-02 Dup 99120067 Soil Th-232 0.29 0.22pCifg  01/10/2000 1.0000 022 3
Method Blank N/A MB 99120067 Soil Th-228 -0.01 0.06pCi/lg  01/10/2000 1.0000 0.19 3
Method Blank N/A MB 99120067 Soil Th-230 0.00 0.04pCilg  01/10/2000 1.0000 0.14 3
Method Blank N/A MB 99120087 Soit Th-232 0.01 0.04pCilg  01/10/2000 1.0000 012 3
E132 0094470-02 MS 99120067 Soil Th-230 8.17 1.66pCilg  01/10/2000 1.0000 0.10 3

KéEshaH be attached

Comments:
[ev)

P

<>

[*4]

MDA mode



Sevein Trere cavoratvnes

rage 1

Project Number: MI 703-3-1 Method Blank Summary 01/11/2000
Form 1l
Client Batch Analysis Sample Method Inst
Sampie ID Number Matrix Radionuclide Resuit Uncertainty Q Units Date Size Number ID
Method Blank 99120067 Sail Th-228 -0.01 0.08 pCi/g 01/10/2000 1.0000 RAS09100 3
Method Blank 99120067 Soil Th-230 0.00 0.04 pCi/g 01/10/2000 1.0000 RAS09100 3
Method Blank 99120067  Soil Th-232 0.01 0.04 pCifg 01/10/2000 1.0000 RASQ09100 3

Hoo

/ shall be attached
amments:

03

9

MDA mode



Severn Trer Lavoratones ’ rage 1

Project Number: M| 703-3-1 Chemical Recovery 01/11/2000
Form IV

Client Sample Batch Tracer Tracer  Percent Tracer Analysis Inst
Sample ID Lab D Type  Number Radionuclide Chemicat Tracer Result Added Recovery Q  Units Date D

E162 0094470-01 Reg 89120067 Th-228 Th-229 3.08 498 6185% pCi 01/10/2000 3
E162 0094470-01 Reg 99120067 Th-230 Th-229 3.08 498 61.85% pCi 01/10/2000 3
E162 0094470-01 Reg 99120067 Th-232 Th-229 3.08 498 61.85% pCi 01/10/2000 3
E132 0094470-02 Reg 99120067 Th-228 Th-229 2.72 498 5462% pCi 01/10/2000 3
E132 0094470-02 Reg 99120067 Th-230 Th-229 272 498 5462% pCi 01/10/2000 3
E132 0094470-02 Reg 99120067 Th-232 Th-229 2.72 498 5462% pCi 01/10/2000 3
E62 0094470-03 Reg 99120067 Th-228 Th-229 3.30 498 66.27 % pCi 01/10/2000 3
E62 0094470-03 Reg 991200867 Th-230 Th-226 3.30 498 66.27% pCi 01/10/2000 3
E62 0094470-03 Reg 99120067 Th-232 Th-229 3.30 498 6627T% pCi 01/10/2000 3
E122 0094470-04 Reg 99120067 Th-228 Th-229 29 498 58.43 % pCi 01/10/2000 3
E122 0094470-04 Reg 99120067 Th-230 Th-229 29 498 5843% pCi 01/10/2000 3
E122 0094470-04 Reg 99120067 Th-232 Th-229 2.9 498 5843% pCi 01/10/2000 3
E212 0094470-056 Reg 99120087 Th-228 Th-229 3.08 498 6185% pCi 01/10/2000 3
E212 0094470-05 Reg 99120067 Th-230 Th-228 3.08 498 6185% pCi 01/10/2000 3
E212 0094470-05 Reg 99120067 Th-232 Th-228 3.08 498 6185% pCi 01/10/2000 3
E46 0094470-06 Reg 99120067 Th-228 Th-229 1.77 498 3554% pCi 01/10/2000 3
E46 0094470-06 Reg 99120067 Th-230 Th-229 1.77 498 3554% pCi 01/10/2000 3
E46 0094470-06 Reg 99120087 Th-232 ’ Th-229 177 498 3554% pCi 01/10/2000 3
E232 0094470-07 Reg 99120087 Th-228 Th-229 3.42 498 68.67% pCi 01/10/2000 3
E232 0094470-07 Reg 99120067 Th-230 Th-229 3.42 498 6867% pCi 01/10/2000 3

Key shall be attached
Comments:

MDA mode

LOQCH 0D



Severn Trent Laooratories Page 2
Project Number:  MI 703-3-1 Chemical Recovery 01/11/2000
Form IV
Client Sample Batch Tracer Tracer  Percent Tracer Analysis Inst
Sample ID Lab ID Type  Number Radionuciide Chemical Tracer Result Added Recovery Q  Units Date )
E232 0084470-07 Reg 99120067 Th-232 Th-229 3.42 498 6867% pCi 01/10/2000 3
E82 0094470-08 Reg 99120067 Th-228 Th-229 3.06 4.98 61.45% pCi 01/10/2000 3
E82 0094470-08 Reg 99120067 Th-230 Th-229 3.06 498 6145% pCi 01/10/2000 3
E82 0094470-08 Reg 99120067 Th-232 Th-229 3.06 498 61.45% pCi 01/10/2000 3
E2 0094470-09 Reg 99120067 Th-228 Th-229 2.18 498 43.78% pCi 01/10/2000 3
E2 0094470-09 Reg 99120067 Th-230 Th-229 2.18 498 4378% pCi 01/10/2000 3
E2 0094470-09 Reg 99120067 Th-232 Th-229 2.18 4.98 43.78 % pCi 01/10/2000 3
E32 0094470-10 Reg 99120067 Th-228 Th-229 2.04 4.98 40.96 % pCi 01/10/2000 3
E32 0094470-10 Reg 99120067 Th-230 Th-229 2.04 4,98 40.96 % pCi 01/10/2000 3
E32 0094470-10 Reg 99120067 Th-232 Th-229 2.04 4.98 40.96 % pCi 01/10/2000 3
Blank Spike N/A BS 99120067 Th-230 Th-229 2.39 498 4799% pCi 01/10/2000 3
A99-2 0094580-02 Dup 99120087 Th-228 Th-229 1.49 4.98 29.92 % pCi 01/10/2000 3
A99-2 0094580-02 Dup 99120067 Th-230 Th-229 1.49 4.98 29.92 % pCi 01/10/2000 3
A99-2 0094580-02 Dup 99120067 Th-232 Th-229 1.49 498 29.92 % pCi 01/10/2000 3
Method Blank N/A MB 99120067 Th-228 Th-229 2.55 4,98 51.20% pCi 01/10/2000 3
Method Blank N/A MB 99120067 Th-230 Th-229 2.55 498 5120% pCi 01/10/2000 3
Method Blank N/A MB 989120067 Th-232 Th-229 2.55 4.98 51.20% pCi 01/10/2000 3
E132 0094470-02 MS 99120067 Th-230 Th-229 3.68 4.98 73.90 % pCi 01/10/2000 3
Key shall be attached
Co@fhents:
<
<
MDA mode

e



Severn Tren( Lavoratones rage 1
Project Number: Ml 703-3-1 Blank Spike Results Summary 01/11/2000
Form v
Client Batch Spike  Percent Analysis Method
Sample D Number Matrix Radionuclide Spike Result Value Recovery Q Units Date Number
Blank Spike 99120087  Soil Th-230 Th-230 9.33 841  110.94% pCi/g 01/16/2000 RAS09100

Kepshall be attached

Cémments:

<

—_
~r

MDA mode

Jan



Severn Trend Lavoratories Page 1

Project Number: M| 703-3-1

Matrix Spike Results Summary 01/11/2000
Form Vi
Client Batch Sample Spike Percent Analysis Inst
Sample ID Lab ID Number Spike SSR Result Added Recovery Q  Units Date iD
E132 0094470-02 99120067 Th-230 8.17 0.21 8.41 94.65 % pCilg 01/10/2000 3

S0

lé;/ shall be attached
Ggmments:
P
&

MDA mocte



Sevein Trend Lavoratones ’ Page 1

Project Number: Mi 703-3-1

Duplicate Results 01/11/2000
Form Vil
Client Batch Sample Dup. Dup.
Sample ID Lab ID Number Radionuclide Result Uncertainty Resuilt Uncertainty DER Q Units
A9S-2 0094580-02 99120067 Th-228 0.24 0.15 0.30 0.27 0.14 pCi/g
A99-2 0094580-02 99120067 Th-230 0.24 0.15 0.30 0.22 0.15 pCilg
A99-2 0094580-02 99120067 Th-232 0.24 0.15 0.29 0.22 0.12 pCifg

K@y shall be attached
Gomments:
<

>
o
e

MDA mode
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Severn Trent Laboratories

Committed To Your Success REPORT FORM KEY 298 Route 10

Instrument ID: Whippany NJ 07981
Tel: (973) 428-8181
Fax: (973) 428-5222

#1 - Gas Proportional Counter

#2 - High Purity Germanium Detectors (HPGe)
#3 - Alpha Spectrometry Counter

#4 - Liquid Scintillation Counter

#5 - Lucas Cell Counter

#6 - Sodium Iodide Detector

am [oH

REG - Regular Sample
DUP - Duplicate Sample
MS - Matrix Spike

BS - Blank Spike

MB - Method Blank

Units:

pCi/L - Picocuries per Liter
pCi/g - Picocuries per Gram
pCi/ml - Picocuries per Milliliter
pCi/mg - Picocuries per Milligram
pCi/F - Picocuries per Air Filter

Radionuclides:

H-3 Tritium C-14 Carbon-14

Cl-36 Chlorine-36 K-40 Potassium-40

Co-60 Cobalt-60 Sr-89 Strontium-89

Sr-90 Strontium-90 Tc-99 Technetium-99
Cs-137 Cesium-137 T1-208 Thallium-208

Pb-210 Lead-210 Pb-212 Lead-212

Pb-214 Lead-214 Bi-214 Bismuth-214

Ra-226 Radium-226 Ac-228 Actinium-228
Ra-228 Radium-228. Th-234 - Thorium-234

Th-227 Thorium-227 Th-232/230/228 Isotopic Thorium
U-234/235/238 Isotopic Uranium Pu-238 Plutonium-238
Pu-239/240 Plutonium-239&240 Am-241 - Americium-241
Np-237 Neptunium-237 '

Other Laboratory Locations: %
© 149 Rangovay Rood, North Bilsca MA 01862 @ 120 Southcenter Court, Suite 300, Martisvitie NC 27560 Severn Treat Services the
® 16203 Park Row, Suite 110, Houston TX 77084 @ 315 Fullerton Avenue, Newbuwgh NY 12550

® 200 Monroe Turnpike, Manroe CT 06468 ® 11€ast Otive Road, Pensacols FL 32514 (} 4] G0 i 2

® Westfiekd Bxcutive Park, 53 Southampton Road, Westfiekf MA 01085
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Committed To Your Success

STL - WHIPPANY LAB CERTIFICATIONS

Severn Trent Laboratoties
628 Route 10
Whippany, NJ 07981

Tel: (973} 428-8181
Fax: (973) 4285222

STL - NJ possesses the following regulatory
certification and is currently certified to
perform analysis in accordance with regulations

pertaining to these certifications.

are on file at the laboratory.

Certificates

[gtate/Agency Certification Lab ID Number
CLP Organics Contract 68D50011
Connecticut PH0722
Maryland 195

New Jersey 14530

New York 10997

North Carolina 339
Pennsylvania 68-355

Rhode Island 178

USDA Permit S-3295 Revised
Delaware NJ323

rpdata\stlcert. for

Last Updated: 8/18/99

Other Laboratory Locatioas:

® 149 Rangeway Road. North Bilerica MA 01862
® 16203 Park Row. Suite 110, Houston TX 77084 L

@ 11East Olive Road. Peasacola FL 32514
i ive Park, 53

® 55 South Park Drive, Colchester, VT 05446
® 313 Fullerton Aveave, Newbirgh NY 12550

Road, W

® 200 Morwoe Turnpike, Monroe, CT 06468

a part of

Severnurent Seevices Inc

MA 01085

060043
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V5 5 Severn Trent Laboratories .
£ £ 628 Route 10 : (973) 428-8181
s i —— V\?hippglrjxt;NJ 07981 Fax: %973; 4285222 CHAIN OF CUSTODY
FIELD BOOK:
Client: | ) Bill | RLOUWWTS PAYABLE
g ent: fIR(ADIS é;y-;lahflv g:uerv # To ﬁfg,”’é gﬁ“{}"'m*,’“g“g%
Project Name/no.: 3. 0000 LE/iE L
_ 0073. €693, 0900 C Y o o3 54m0]
Client Contact: m , QO
()| Client Contac Kﬁm E 7 AV ZACK c 9 (5 ANALYSIS REQUIRED
@} STL Contact: BAREARA TRULIL K, 9l 3
(|| TAT: 1wk, 2wk, 3wk, OTHER __STANMDARD T é?
® Proj. Type: NJPDES, NPDES, ISRA, CLF, CERCLA, RCRA, | A | A
UST, ACO, MOA, OTHER_Y/ ¢ P I §f =
(D|{ Protocol:  CLF, SW846, EPA 600 N W
L DW, OTHER HAS L 113 ~ N
' ‘Reporting Type: NJ Reg Format,
. CLP, feveln 2vel 1 (Data Sum), S @ =
Other Tl )
®|[Client ID (10 CHAR) ® 1w
“Elllglz L1V
ell|3z L |~
glelz! | W
el i2lz [ 1
ez} 1 |
€90 ! | S
Elz|2lz ) |~
Eiflz [
ez I v
E3|2 | &~
COMMENTS: (Please include hazards on site.)
int Name angd Compan - ign Cugstody Seal # (s) € Txme
sampled By KEVIAD - Wiisons M Crmn ,/le% /,léé L 84174 841 1i/i6)55) 1500
Received By: £a00el rﬂe,\qv»ak Sz 1 AV bpinkadd (149 108
e ||Relinquished By: [
g—; Received By:. /[ _
<> ||Relinquished By: /-
Z’; Received By: [
Mix = Matrix of Sample. (Al=Air, AQ=Aqueous, LE=Leachate, ML=Misc Liquid, MS=Misc Solids, OIL, SE=Sediment, SL=Sludge, SO=Soil)

Canine: Whita and vallane raniae chanld arcrAamnanu camnlee to STT . The mink conv should be retained bv the client.) See reverse for directions.




Lab

WORK ORDER
. Arcadis Geraghty & Mitler

Work Order # 00-94-470 #of Samples  qg Recieved Date 11/17/1999 41511 11 Mile Rd.

Client # 2013 # of Tests 10 Load Date 11/17/1999 Novi, MI 48375

Project M 703-3-1 ReportLevel 2\ (% Due Date 12/15/1999 \/@

Amount 110.00 Quote # ExportDate  / / Katie Panczak \\\ \(i\otq

Comment ‘
Lab 1D Sample # Status Matrix Test Cust ID Coﬂecte:d
0094470-01 01A Open Soil Isotopic Thorium E162 v~ 11/16/1999 v
0094470-02 'OZA Open Soil Isotopic Thorium E132 v 11/16/1999
0094470-03  Q3A Open Soil Isotopic Thorium £62 v 11/16/1999
0094470-04  04A Open Soil Isotopic Thorium g122 11/16/1999
0094470-05 05A Open Soil Isotopic Thorium E212 - 11/16/1999
0094470-06  06A Open Soil Isotopic Thorium E46 < 11/16/1999
0094470-07 07A Open Soil isotopic Thorium E232 11/16/1999
0094470-08 08A Open Sail Isotopic Thorium Eg2 v 11/16/1999
0094470-09  09A Open Sail Isotopic Thorium E2 vV 11/16/199¢9
0094470-10 10A Open Soil Isotopic Thorium E32 Vv 11/16/1999

0o00LS

111771999
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Severn Trent

= Laboratories

== 628 Route 10
Whippany, New

Jersey 07981

Committed To Your Success A
Tel: (973) 428-8181
Fax: (973) 428-
5222

Severn Trent Laboratories

INTERNAL CHAIN OF CUSTODY CHRONICLE
RADIOCHEMISTRY

Sample Ids:_ @ ]~10

sob/Case # 114 10

Relinquished By: (K O‘W\o&dnﬂéﬁ
Received By: ”L‘d\ ¢ /)/L\"\, Date/Time:_| (‘/ L7/ 17

Date/Time: } | U \}/ qC[_

a part of
Severn Trent Services Inc

830016



SEVERN TRENT LABORATORIES, [ac. - NEW JERSEY
SAMPLE RECEIPT VERIFICATION FORM

so8 Nunser QY10 cLENT P0G pats recaven: ! (771
#OFSAMPLES _{{ ) # OE COOLERS ]

CUSTODY sw@}mm TEMPERATURE BLANK PRESENT: “YES _ NO
COOLERTEMPS*CS€ ____ COOLER OUTSIDE2-6*C___ PRESERVED{CEbLUBICH NONE

{F OUTSIDE TEMP RANGE - WERE SAMPLES RECEIVED LESS THAN 4« HOURS FROM COLLECTION 7 _ = _YES___NO

gy
CHAIN OF CUSTODY.{ERESGRTY ABSENT  PROPERLY SIGNED, DATED, TIME : ~YES _NO
mwmcs@;&nmsm RECEIVED BY: DRIVER ____IF SHIPPED AIRBILL PRESENT _~¥.

COOLER RADIOACT. SCREEN BELOW 0.50 «R/lic YES _~ NO___( INFORM SA['E‘!'Y OFFICER IMMED.)
ZYES__NO SAMPLE BOTTLES INTACT

ZYES__INO PROPER CONTAINERS PER ANALYSIS USED

ZYES__NO SAMPLE LABELS INTACT

/m NO LABELS COMPLETE AND LEGIBLE (D, DATE,TIME SIGNATURE PRESER VATIVE)
7YES " NO 'SAMPLES RECEIVED WITHIN HOLDING TIME )

ZYES__NO SAMPLES PROPERLY PRESERVED
ES__NO NO BUBBLES PRESENT VOA WATER MATRIX  NA
ZYES__NO SUFFICIENT SAMPLE VOLUME RECEIVED -
_YES__NO DRINKING H20/TREATED H20 - CHECKED FOR RESIDUAL CHLORINE _—"NA
(DOCUMENT ON pH VERIFICATION LOG FORM

INTIAL DATE - RUSH REPORT ISSUED BY —NA
INTIAL DATE - pH ANALYSIS PERFORMED BY A
—_______INTIAL______ DATE - % MOISTURE PERFORMED BY 7 NA
INTIAL DATE - SAMPLE COMPOSITE PERFORMED BY  ~NA

NOTE AND [TEMIZE BY SAMPLE AFFECTED, DISCREPANCIES AND NONCONFORMANCES FOUND:

PROJECT MANAGER INFORMED OF DISCREPANCIES : INTIALS DATE, __MK
SUBOONTRACTING OF ANALYSIS REQUIRED __YRS __NO SUB COCCOMPLETED _YES _ NO _ KA

SUBCONTRACTED SAMPLES SHIPPED __YES _ NO CARRIER USED W

SAMPLE RECERPT , LABELING AND STORAGE PROCEDURES PERFORMED BY :

FINAL INSPECTION
BOTTLES CORRECTLY LABELED ._INO REVIEWED B ff
INTERNAL CHAIN OF CUSTODY INITIATED ZYES __NO
ALL SIGNATURES AND DATES COMPLETE “AES __NO

CUIENT INFORMED OF DlSCREPANélES/NONCONFORMANCES BY PM

NAME CLIENT REPRESENTATIVE INFORMED ; METHOD : PHONE ___FAX___

OORRECTIVE ACTION REQUESTED BY CLIENT: : N

CORRECTIVE ACTION TAKEN:

PROSECT MANAGER APPROVED VERIFICATION FORM COMPLETE : DATE_/ @ 3/77
Print aame B.Troll

660017



' . Severn Trent La.borata;ies . G ‘ : ' L No.‘.ﬁ 7 2? 5 9 g .
£ E= 628 Route 10 ' Tel:. (973) 428-8181 : . - - '
mwn’%iSM Whippany NJ 07881, Fax: (0734285222 CHAIN OF CUSTODY : . S | /
. 7 . , . . e of | .

FIELD BOOK:.

i

}

T‘Bﬂl -Ermmu‘f’( PAVERLE - ForLabﬁséonly

»Cl t: 4
= len Z(AD 4“""’“’ “”'“pf 2ANIs _Koraikdy b ILed

Pro]ectName/no fmmﬂs 00@; 0000/ -

: YIS Ele/eh/ e PD i JobNo. o oo
- Ol NOVE TME S UE2T5” - - Quote*No S
::Cllent ConﬁaEtM KQTIF PAI\/{'ZFKK - PO# [m1 000'7()? FaloYer QOOO/ = 4 o£Goo;1ers o

Cooler, Temp:(s) =

",’,_ﬂ,’j’"jO_ANALYSIS REQUIRED R

»@aj@ @j@ @5 000 |

#
Q.
F
Cé} 7] Custcy’s 1#() ;
| o -4 el B ) A ust y: ea ()
| T Contact Biagn R Tl s(.K : IR 4 TEE ) I EUP B B ;. | Bete.5y _
' N7y R <o 4 .
TAT. 1wk, 2wk, 3wk, OTHER “STAIDARD | - |- .+~ R IRER: g0 \
Proj. Type: NJEDES,NPDES, ISRA, CLE CERCLA, RCRA, | A7 |~ Y|~ ‘ i i A = ‘ =
_ .. DstacomoaomERW¢R .- | L € X < ;. - - - . PréSefved: “_:Tl,erﬁp :
‘Pf.b'tgéal CLP,SW846;EPA600 - - .- - | N g "> : | Cotitatiter:. _Volurme
S % DWOTHER_ -HRSL. =~ - | E | &% - | C . : | Broken: - l“‘nals
) e—— e+ R R 9= : N : b ‘ Holdmg’ﬁme
»Reportmg Type: NJ Reg FormiPLRedu at; <l N I Gl - = = - A W - ]
. <7 % - CLP Level liglevel I (Data Sum)) = |. S§ yord VRSN B ‘ 58 '
= = .: _ Other , ’_», @ % < .;;:, ; ' ) . Logged By
Client ID (10 CHAR) _- .Date © Time, DM P wES L) s L i A ; il F _LDESCRIPTI
122 /71 T 20 74 N S N A N N e KR
N A EEY P2 B 0 O A B )/_4/@ 4:851=60 | I ar|o S IR P oY e
edemt 1111 " |Wshili0igol250.] j- f o’} - |2 I O I 7 SR
el 1> {271 [ [ Werve] p4isBl-So] 1 | ] S N N IS NS A " BEE
el =l TS I’/;ﬁa ogisolse | 1L L .7 i R 1 F . ERS
El4de ] [T] [ BN T = 2 s i S £ S
SelZ0zlZ I L1 1 1 Wer9glogizolse -1 )5 el ’ R 23 F coE.
edglz ] -k T | Ivg/gglozs [ s = B P D E_S 7 T ©
ez SN WI g’ |1) r< [Seil j ol S a5 = 8¢
g3z [ -1 1 1 Wl los [So B - 0 I L L
12 T 1 LS N X T | a
O 0 O S N N P I LB T
R ( - £ &3 L S I Rt
NTS: (Please;iniclude;hazards on site.) - i # ‘ £
A A kS 3 @ 5 = r:
7:* K . L_j P - — ’.”‘— ul::;: :..r ' /.. N “ o
R | " Print Name:and Compan T 3 Custody Seal# (s) 2 te/ T :
' ‘ Sampled By : {K!—’t/m/ zMIZnn/-—‘ -9//11)6 (rm A : 8‘1/7*—? 676“‘(—/ il ////5; 7/”/76@ 1
_J ARecelved By L L Z ’»; : ;‘ - o ,q ;f — : . ;,, = ’ %
e Relmqmshed By ‘ b : = & = L "" e {f N t
g % b Rece1ved By ; = - ’. ’“‘ - ‘ = / 2 '”‘2 : {
. [Retnuisheny = BN IR EE L LS |
O fRecewed By s . o3 :3 ;. *‘1?:"” : /:‘ f - o
3 Mtx Matnx of Sample. (AI—Axr AQ—Aqueous, LE Leachate, ML—MISC qumd MS—Mls"é Sohds‘,"OIL SE-Sedxment SL-Sludge SO-Soﬂ) B o '\”: r

‘%‘7‘%5.' ' (C0p1es White and yellow coples should accompany samples to STL. The pmk copy should be retamed by the Chent ) See reverse. for dxrecnons S !

»Aj




