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Transonic Range DUSA Final Report
Aberdeen Proving Ground Remediation and Final Status Survey

Executive Summary

Cabrera Services, Inc., under contract to the U.S. Army Field Support Command, performed
remedial activities, characterization, and Final Status Surveys for the Transonic Range Depleted
Uranium Study Area located at the Aberdeen Proving Ground, Maryland.

CABRERA conducted decommissioning activities in accordance with the approved U.S. Nuclear
Regulatory Commission Decommissioning Plan prepared by Allied Technology Group, Inc.
Deviations from the approved plan were provided to the U.S. Army Field Support Command and
Aberdeen Proving Ground for coordination with the U.S. Nuclear Regulatory Commission.

The project had several major activities associated with the remediation and Final Status Survey
including:

e Designation of the Transonic Range Depleted Uranium Study Area land areas into
MARSSIM Class 1 and Class 2 divisions.

e Determination that the dose from residual contamination at the site is not greater than
the release criterion for each survey unit.

e Remediation of soils, debris, and structures within the boundary of the Depleted
Uranium Study Area located within the confines of the Transonic Range.

e Removal and shipment of remediated soils and debris to an U.S. Nuclear Regulatory
Commission licensed disposal site.

» Final Status Survey of the Depleted Uranium Study Area soils and structures (i.e.,
Building A7 and Building X-Ray 2) located within the confines of the Transonic
Range.

Final status surveys were performed on two structures remaining on the Range. This Final Status
Survey Report addresses only these two structures; surveys performed on soils are addressed
under separate cover.

The radiological contaminant of concern was depleted uranium. The derived concentration
guideline for depleted uranium was determined to be 1,000 disintegrations per minute per 100
centimeters squared (dpm/100cm®) for removable surface alpha contamination and 5,000
dpm/ 100cm® (average) for total alpha surface contamination.

The Final Status Survey established four Class 1 and three Class 2 survey units.

All scan survey measurements, smears, and integrated direct measurements are below the
derived concentration guideline level for removable surficial contamination (1,000
dpmy/ 100cm2). The Final Status Survey data indicate that the two structures are suitable for
release for unrestricted use, without regard to former operations with licensed radioactive
material.
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1.0 INTRODUCTION

Cabrera Services, Inc. (CABRERA) is under contract to the United States (U.S.) Army Field
Support Command (AFSC) to provide support to the Aberdeen Test Center (ATC) at the
Aberdeen Proving Ground (APG) in Aberdeen, Maryland. CABRERA performed radiological
surveys of the Transonic Range Depleted Uranium Study Area (DUSA) (Transonic Range) to
support consideration for unrestricted release.

The Transonic Range consists of approximately 53,000 square meters (m2) of land and two
remaining structures on the APG. For consistency with other decommissioning activities at
APG, soils and structures are addressed separately. This document presents the Final Status
Survey (FSS) activities for the two remaining structures on site — the A7 Building and the X-Ray
2 Building. The Final Status Survey conducted on soils is addressed in “Radiological Final
Status Survey, Transonic Range — Land Areas, Depleted Uranium Study Area,” (CABRERA,
2004).

This FSS was performed to demonstrate that residual radioactivity in each survey unit (SU)
satisfies the release criteria for unrestricted use. The survey was designed in accordance with
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) guidance (U.S.
Nuclear Regulatory Commission [NRC], 2000). Fundamental elements of this approach are
organized into sections as summarized below:

Section 2: Final Status Survey Design

Section 3: Summary of Final Status Survey Results
Section 4: Final Status Survey Instrument Quality Assurance and Quality Control
Section 5: References

1.1 Site History

APG, located in Aberdeen, Maryland, is an active U.S. Army testing and research facility. The
APG lies along the western shore of the Chesapeake Bay in Harford and Baltimore Counties,
Maryland, approximately 15 miles northeast of Baltimore. The APG covers a total of
approximately 73,000 acres (land and water) and consists of two distinct areas: the northemn
portion of APG, referred to as the Aberdeen Area; and the southern portion of APG, referred to
as the Edgewood Area. The Aberdeen Area became a formal military post, designated as the
APG, in 1917. Figure 1 presents an aerial view of the site.

The DUSA comprises approximately 12 acres on the southeast end of the Transonic Range. The
DUSA can be described as a cleared relatively flat tract, surrounded by woods to the east, south,
and west. Swampy areas are found behind the Transonic Range catch basin to the south, along
the wooded areas to the west, and in the northeast section of the site.

The DUSA was used for DU testing from 1973 to 1979. Testing consisted of firing DU
penetrator rounds from two locations on the northern portion of the site at targets mounted
adjacent to the X-Ray units to the south. Stripper/deflector plates located between the launch or
shooting locations were designed to strip or deflect the sabot away from the penetrator while in
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flight to the target. Penetrators were either stopped in the target or penetrated the target and were
stopped by a backstop located a short distance behind the targets.

As a result of the testing, most of the DU physically combined with the target and backstops.
However, small amounts of DU scattered onto the soils around the targets and the surrounding
area. ATC test technicians wore protective clothing and dosimetry while in the test area and
monitored activities for radioactive contamination. Targets and other designated materials were
maintained on site in a radioactive materials storage area located to the east of the impact zone.
While the targets and other designated materials had been remediated, recycled, and/or disposed
of as radioactive waste, this site still contained radioactive materials.

After outdoor testing ceased, the Army Research Laboratory (ARL) health physicist conducted
an initial site cleanup to reduce the radioactive waste inventory and to allow other non-
radiological testing to be conducted on the site. ARL conducted soil sampling on the site as late
as 1991 as a part of their environmental monitoring program. In 1995/96, General Physics
Corporation characterized the site as a part of the preparations for decommissioning. The results
of this characterization are found in “Transonic Range Depleted Uranium Area Radiological
Characterization Study Report” (General Physics Corporation [GPC], 1996). These results are
used as the radiological basis for the Decommissioning Plan.

1.2  Structure Description

Figure 2, located in the Figures section of this report, shows the relative locations of Building A7
and Building X-Ray 2 within the Transonic Range DUSA.

1.2.1  Building A7

Building A7 is a concrete structure located on the southeast side of the DUSA with a concrete
floor having dimensions of approximately 4 meters (m) wide by 5.1 m long and 3 m high. The
roof of Building A7 is covered with three-inch thick steel plates, approximately 1.8 m long and
1.0 m wide, held in place by anchor bolts imbedded in the concrete (Allied Technology Group,
Inc. [ATG], 2000). The entrance is from the east and the area enclosed by the building is
approximately 20.8 m’.

Half of the west wall and the entire length of the north wall were initially covered with a soil
berm. This soil was removed from the sides of the building using an excavator so that the
exterior surfaces of the walls of the building could be surveyed. The west wall has an outer wall
of three-inch steel plate attached to the concrete and a single metal box penetrating the wall.
There are no known drains from the building and no ventilation system. The interior contains
work tables and storage shelves. The instailation used Building A7 to store electronics
equipment (ATG, 2000). Pictures of Building A7 are provided in Appendix A.

1.2.2  Building X-Ray 2

Building X-Ray 2 is located on the southern portion of the DUSA and is constructed of welded
steel plates. With an enclosed area of approximately 59 m?, the structure contains a U.S. Army
Field Electronics Trailer. The trailer is constructed of aluminum and rests on a raised platform
(ATG, 2000). The walls of Building X-Ray 2 consist of 2.5-inch steel plate. The upper roof,
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over the trailer, is 1-inch thick steel. The lower roof, on the west side of the structure, consists of
2.5-inch steel plate. The west wall has a slit cut into it to allow for X-Ray passage (ATG, 2000).

The structure was constructed directly on soil with no floor. It is approximately 4 m high (except
for the west wall which is 2 m high), and is trapezoid-shaped with the walls being: North 7.16 m
wide, East 9.9 m long, South 7.32 m wide, and West 6.1 m long. The entrance is located in the
southeast corner. There are no known drains associated with Building X-Ray 2. Pictures of
Building X-Ray 2 are provided in Appendix A.

1.3 Radionuclides of Potential Concern

The Decommissioning Plan documented the review of available information and an assessment
of historical site operations in an effort to determine the radionuclides of potential concern
(ROPCs). Based on the results of previous surveys and analytical sampling data, ATG
determined that, according to the isotopic distributions of 234U, 25U, and 238U, the ROPCs are
DU and all associated short-lived uranium progeny.

1.4 Derived Concentration Guideline Levels

As described by MARSSIM, a derived concentration guideline level (DCGL) is a derived
radionuclide activity concentration within a SU that corresponds to a dose-based release
criterion. The DCGL cleanup criteria for structure surface contamination were established by the
approved Decommissioning Plan, Section 5.1 (ATG, 2000). The ATG Decommissioning Plan is
provided in Appendix B for reference. These values are based on surface radioactivity criteria
established by Army Regulation (AR) 11-9, “The Army Radiation Safety Program” (AR 11-9,
1999) and Engineer Manual (EM) EM 385-1-80, “Radiation Protection Manual” (EM 385-1-80,
1997). The DCGL values in Table 1-1 are adapted from the Decommissioning Plan, AR 11-9,
and EM 385-1-80.

Table 1-1. DUSA Structural DCGLs

CONDITION LIMIT
Removable Surface < 1,000 dpm/100 cm?™ () DCGL,
Contamination
Total (Removable + Fixed) | < 5,000 dpm/100 cm? () DCGLw

Contamination, Average

Total (Removable + Fixed) | < 15,000 dpm/100 cm? (o) DCGLemc
Contamination, Maximum

(1) dpm/100 cm® = disintegrations per minute per 100 square centimeters
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2.0 FINAL STATUS SURVEY DESIGN

All aspects of the FSS performed at the Transonic site were designed in accordance with FSS
guidance from MARSSIM (NRC, 2000). FSS activities consisted of scanning surveys over
100% of the reasonably accessible structure surfaces. Integrated direct (i.c., one-minute count)
surface measurements were performed and biased smear samples were collected. The FSS was
designed conservatively in that the radiological background present in the structure materials 18
neglected and the measure of total activity is used for statistical comparisons to the respective
DCGLw.

Field activities took place on four separate mobilizations between February and November 2003.
Measurements at Building A7 and Building X-Ray 2 on the following dates:

e February 4 to February 10, 2003;

e April 8 to April 22, 2003;

e June 22 to July 2, 2003; and

e November 5 to November 25, 2003.

2.1  General Structure Classification Based on Contamination Potential and Survey Unit
Identification

Using MARSSIM Section 5.3 as guidance, the two structures were subdivided into survey units
and designated as Class 1, Class 2, or Class 3 survey units. The following subsections describe
how each structure was subdivided and classified.

2.1.1  Building A7

Building A7 was divided into two SUs. The entire interior of the structure is considered as one
Class 2 SU. The entire exterior of the building and those areas considered inaccessible during
the characterization survey are designated as one Class 1 SU. Figures 3 and 4 present the
Building A7 SU delineations and the reference coordinate system.

2.1.2  Building X-Ray 2

Building X-Ray 2 was divided into six SUs. The interior and exterior of the north wall and the
east wall were each designated as a Class 2 SU. The interior and exterior of the south wall and
the west wall were each designated as a Class 1 SU. The ceiling and roof are designated as one
Class 1 SU. The dirt floor of Building X-Ray 2 was designated as “soil” and was covered under
the paralle! soils FSS and report. Figure 5 shows the plan view of the building. Figures 6
through 10 present the Building X-Ray 2 SU delineations and the reference coordinate systems.

Table 2-1 summarizes the designation of SUs for Buildings A7 and X-Ray 2.
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Table 2-1. Structural Survey Units

Building Survey Unit Area (m?) Material MARSSIM
Survey Class

A7 Al interior surfaces 56 Concrete and 2
Steel Plate

A7 All  exterior and inaccessible 74 Concrete and 1
surfaces Steel Plate

X-Ray 2 | South Wall — interior and exterior 51 Steel Plate 1

X-Ray 2 | West Wall — interior and exterior 21.96 Steel Plate 1

X-Ray 2 [ North Wall — interior and exterior 47.6 Steel Plate 2

X-Ray 2 | East Wall — interior and exterior 67.32 Steel Plate 2

X-Ray 2 [ Ceiling and Roof 117.4 Steel Plate 1

2.2 Direct Surface Alpha Radioactivity Scan Surveys and Integrated Direct Surface

Alpha Radioactivity Measurements

Direct alpha scanning was performed to identify surface locations on structures where
contaminant concentrations may exceed the criterion for unrestricted release. Integrated direct
measurements (i.e., static measurements) of surface alpha radioactivity were performed during
the FSS to compare contaminant concentrations at discrete sampling locations on building
interior and exterior surfaces to the release criterion and to facilitate statistical testing.

Scanning and integrated direct surface measurements were performed using the instruments

listed in Table 2-2.

Table 2-2. Instruments Used for Scanning and Integrated Direct Surface Measurements

Instrument Used (Meter and Probe) Dates Used Building Used

Ludlum Model 2224 portable alpha/beta scaler/ratemeter 2/4/03 X-Ray 2

(serial number [S/N] 162425) with the Ludlum modei 43-93 3

100 cm? alpha/beta detector (S/N 182403) 11/5/03 X-Ray 2
11/6/03 X-Ray 2

Ludlum Model 2224 portable alpha/beta scaler/ratemeteg 2/10/03 A7

(S/N 162426) with the Ludlum model 43-93 100 cm .

alpha/beta detector (S/N 192931) 4/11/03 X-Ray 2
4/14/03 A7
4/16/03 A7
4/18/03 A7
6/22/03 A7
6/26/03 X-Ray 2
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2.3 Smear Sample Collection and Analysis

Gross transferable alpha contamination was collected and analyzed to determine if transferable
activity is less than or equal to 10% of total activity as assumed in the NUREG/CR-5512
document for screening level guidelines.

Smear samples were collected over approximately 100 cm’ areas at systematic and biased
locations identified during scanning activities. Smear samples were analyzed for alpha and beta
radioactivity using a Ludlum Model 2929 alpha/beta scintillation counter. Three different units
were used during the field activities, as summarized in Table 2-3.

Table 2-3. Alpha/Beta Scintillation Counters Used During Field Activities

Instrument Used Dates Used Building Used
(Meter and Probe})
Ludium Model 2929 alpha/beta scintillation counter (S/N 11/13/03 X-Ray 2
129566) with attached 43-10-1 probe (S/N 132720) 11/13/03 A7
11/21/03 X-Ray 2
11/24/03 X-Ray 2
11/25/03 X-Ray 2
Ludlum Model 2929 alpha/beta scintillation counter (S/N 6/26/03 X-Ray 2
163827) with attached 43-10-1 probe (S/N 171322) 6/27/03 X-Ray 2
6/30/03 X-Ray 2
7/1/03 X-Ray 2, A7
7/2/03 A7
Ludlum Model 2929 alpha/beta scintillation counter (S/N 4/8/03 X-Ray 2
171590) with attached 43-10-1 probe (S/N 174813) 4/18/03 A7
4/22/03 A7
4/22/03 X-Ray 2

2.4 Number of Static Measurements

The approved Decommissioning Plan strictly followed MARSSIM guidance in determining the
number of static measurements for soil survey units. However, the Plan deviated from
MARSSIM in determining the number of static measurements per survey unit for structures.
Instead, the Plan specified, in Section 5.1.2.2, that “a direct measurement will be obtained from
each 1 meter square grid, at the point of the highest scan count rate...” (ATG, 2000). Therefore,
CABRERA gridded each SU into 1-meter by 1-meter squares and obtained a 1-minute integrated
direct measurement from each square at the area of highest count rate. Table 2-4 summarizes the
SUs and number of static measurements obtained during the field effort. Appendix D contains
the original worksheets used in the field. These worksheets document the grid spaces where
static measurements and/or smears were not accessible.
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Table 2-4. Summary of Survey Units and Static Measurements

Structure Survey Unit Area (m?) Number of Static
Measurements
(total)
Building A7 Interior Surfaces 56 56
Building A7 Exterior Surfaces 74 74
Building X-Ray 2 South Wall — interior 51 64
and exterior
Building X-Ray 2 West Wall — interior 21.96 24
and exterior
Building X-Ray 2 North Wall — interior 47,6 56
and exterior
Building X-Ray 2 East Wall — interior 67.32 79
and exterior
Building X-Ray 2 Ceiling and Roof 117.4 99
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3.0 SUMMARY OF FINAL STATUS SURVEY RESULTS

All raw data collected on worksheets titled “Radiological Survey Maps” for each SU are
provided in Appendix D. Scan survey results are provided graphically in Figures 4 through 10.
Additional data for each SU include worksheets that convert the raw data (recorded in counts per
minute) to dpm/100cm? for integrated direct measurements (integrated one-minute counts from
each one-meter square grid with cross-reference to grid numbers) and 100 cm® smear results
from each one-meter square grid with cross-reference to grid numbers. These worksheets are
also provided in Appendix D.

3.1 Building A7

3.1.1  Survey Unit — Interior Surfaces, Class 2

3.1.1.1 Surface Alpha Radioactivity Scan Surveys

Scan survey measurements were collected from the interior surfaces of Building A7. Six one-
meter grids were scanned on the north wall, six were scanned on the south wall, 10 were scanned
on the east wall, 10 were scanned on the west wall, 12 were scanned on the floor, and 12 one-
meter grids were scanned on the ceiling, totaling 56 one-meter grids. The area within each one-
meter grid with the highest alpha activity was noted, and these were the locations where
integrated direct measurements were taken (Section 3.1.1.2, below). The maximum detection for
alpha activity was 20 counts per minute (cpm); the minimum was zero cpm. The highest alpha
activity was recorded from the floor of the building.

3.1.1.2  Integrated Direct Surface Alpha Radioactivity Measurements

Fixed measurements were collected from all six interior surfaces of Building A7. Twelve
measurements were collected from the ceiling, 10 measurements were collected from the east
wall, 12 measurements were collected from the floor, 6 measurements were collected from the
north wall, 6 measurements were collected from the south wall, and ten were collected from the
west wall, for a total of 56 interior measurements. The maximum detection for alpha activity
was 78.1 dpm/100 cm?’; the minimum was zero dpm/100 em’. No detections exceeded the
DUSA structural DCGL of 5,000 dpm/100cm®. The highest readings were recorded from the
floor of the building.

3.1.1.3 Smear Sample Collection and Analysis

Smear samples for removable surface activity were collected from all six interior surfaces of
Building A7. Twelve smears were collected from the ceiling, 10 smears were collected from the
east wall, 6 smears were collected from the north wall, 6 smears were collected from the south
wall, and 10 were collected from the west wall, for a total of 56 smears. The maximum detection
for alpha activity was 3.5 dpm/100 cm?; the minimum was zero dpm/100 cm®. No detections
exceeded the DUSA structural DCGL of 1,000 dpm/100cm” for removable surface activity. The
highest readings were recorded from the east wall of the building.
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3.1.1.4 Recommendation

The Decommissioning Plan did not specify the exact terms under which a survey unit could be
recommended for unrestricted release. In order to be consistent with the intent of AR 11-9 and
other FSS Reports submitted for structures at Aberdeen Proving Ground, a SU can be cleared for
release where all scans and integrated direct measurements are below the DCGL of 5,000
dpm/100cm’ and all smear measurements are less than the DCGL of 1,000 dpm/100cm?.
Therefore, the Interior Surfaces of Building A7 are recommended for unrestricted release.

3.1.2  Survey Unit — Exterior Surfaces and Inaccessible Surfaces, Class 1

3.1.2.1 Surface Alpha Radioactivity Scan Surveys

Scan survey measurements were collected from the exterior surfaces of Building A7. Twelve
one-meter grids were scanned on the north wall, 12 were scanned on the south wall, 15 were
scanned on the east wall, 15 were scanned on the west wall, and 20 one-meter grids were
scanned on the roof, totaling 74 one-meter grids. The area within each one-meter grid with the
highest alpha activity was noted, and these were the locations where integrated direct
measurements were taken (Section 3.1.2.2, below). The maximum detection for alpha activity
was 5 cpm; the minimum was zero cpm. The highest alpha activity was recorded from the north
and west walls of the building.

3.1.2.2 Integrated Direct Surface Alpha Radioactivity Measurements

Fixed measurements were collected from: all five exterior surfaces of Building A7. Twenty
measurements were collected from the roof, 15 measurements were collected from the east wall,
12 measurements were collected from the north wall, 12 measurements were collected from the
south wall, and 15 were collected from the west wall, for a total of 74 exterior measurements.
The maximum detection for alpha activity was 291.7 dpm/100 cm’; the minimum was zero
dpm/100 cm®. No detections exceeded the DUSA structural DCGL of 5,000 dpm/ 100cm?. The
highest readings were recorded from the south wall of the building.

3.1.2.3 Smear Sample Collection and Analysis

Smear samples for removable surface activity were collected from all five exterior surfaces of
Building A7. Twenty smears were collected from the roof, 15 smears were collected from the
east wall, 12 smears were collected from the north wall, 12 smears were collected from the south
wall, and 15 were collected from the west wall, for a total of 74 smears. The maximum detection
for alpha activity was 3.6 dpm/100 cm?; the minimum was zero dpm/100 cm®. No detections
exceeded the DUSA structural DCGL of 1,000 dpm/ 100cm? for removable surface activity. It
should be noted that the highest readings were recorded from the south wall and roof of the
building.

3.1.2.4 Recommendation

The Decommissioning Plan did not specify the exact terms under which a survey unit could be
recommended for unrestricted release. In order to be consistent with the intent of AR 11-9 and
other FSS Reports submitted for structures at Aberdeen Proving Ground, a SU can be cleared for
release where all scans and integrated direct measurements are below the DCGL of 5,000
dpm/100cm’® and all smear measurements are less than the DCGL of 1,000 dpm/100cm’,
Therefore, the Exterior Surfaces of Building A7 are recommended for unrestricted release.
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3.2 Building X-Ray 2
3.2.1  Survey Unit — South Wall, Interior and Exterior Surfaces, Class 1

3.2.1.1 Surface Alpha Radioactivity Scan Surveys

Scan survey measurements were collected from the interior and exterior surfaces of the south
wall of Building X-Ray 2. Thirty-two one-meter grids were scanned on each side of the wall,
totaling 64. The area within each one-meter grid with the highest alpha activity was noted, and
these were the locations where integrated direct measurements were taken (Section 3.2.1.2,
below). The maximum detection for alpha activity was 2 cpm; the minimum was zero cpm. The
highest alpha readings were recorded from the exterior of the south wall.

3.2.1.2 Integrated Direct Surface Alpha Radioactivity Measurements

Fixed measurements were collected from the interior and exterior surfaces of the south wall of
Building X-Ray 2. Thirty-two measurements were collected on each side of the wall totaling 64
measurements. The maximum detection for alpha activity was 8.7 dpm/100 cm?; the minimum
was zero dpm/100 cm®.  No detections exceeded the DUSA structural DCGL of 5,000
dpm/100cm”. The highest alpha readings were recorded from the interior of the south wall.

3.2.1.3 Smear Sample Collection and Analysis

Smear samples for removable surface activity were collected from the interior and exterior
surfaces of the south wall of Building X-Ray 2. Thirty-two smears were collected on each s1de
of the wall, totaling 64 smears. The maxnnum detection for alpha activity was 3.8 dpm/100 cm?;
the minimum was zero dpm/100 cm®. No detections exceeded the DUSA structural DCGL of
1,000 dpm/100cm® for removable surface activity. The highest alpha readings were recorded
from the interior of the south wall.

3.2.1.4 Recommendation

The Decommissioning Plan did not specify the exact terms under which a survey unit could be
recommended for unrestricted release. In order to be consistent with the intent of AR 11-9 and
other FSS Reports submitted for structures at Aberdeen Proving Ground, a SU can be cleared for
release where all scans and integrated direct measurements are below the DCGL of 5,000
dpm/100cm® and all smear measurements are less than the DCGL of 1,000 dpm/100cm’.
Therefore, the Interior and Exterior Surfaces of the South Wall of Building X-Ray 2 are
recommended for unrestricted release.

322  Survey Unit — West Wall, Interior and Exterior Surfaces, Class 1

3.2.2.1 Surface Alpha Radioactivity Scan Surveys

Scan survey measurements were collected from the interior and exterior surfaces of the east wall
of Building X-Ray 2. Twelve one-meter grids were scanned on each side of the wall, totaling 24.
The area within each one-meter grid with the highest alpha activity was noted, and these were
the locations where integrated direct measurements were taken (Section 3.2.2.2, below). The
maximum detection for alpha activity was 1 cpm; the minimum was zero cpm. The highest
alpha readings were recorded from the exterior of the west wall.

DAAAO9-02-C-0057 CABRERA SERVICES, INC. Page 10



Transonic Range DUSA Final Report
Aberdeen Proving Ground Remediation and Final Status Survey

3.2.2.2 Integrated Direct Surface Alpha Radioactivity Measurements

Fixed measurements were collected from the interior and exterior surfaces of the west wall of
Building X-Ray 2. Twelve measurements were collected each side of the wall totaling 24
measurements. The max1mum detection for alpha activity was 8.7 dpm/100 cm’; the minimum
was zero dpm/100 cm®. No detections exceeded the DUSA structural DCGL 5 000 dpm/100cm?.
The highest alpha readings were recorded from both the interior and exterior of the west wall.

3.2.2.3 Smear Sample Collection and Analysis

Smear samples for removable surface activity were collected from the interior and exterior
surfaces of the west wall of Building X-Ray 2. Twelve smears were collected on each side of the
wall, totaling 24 smears. The max1mum detection for alpha activity was 1.7 dpm/100 cm’; the
minimum was zero dpm/100 cm®. No detections exceeded the DUSA structural DCGL of 1,000
dpm/100cm? for removable surface activity. The highest alpha readings were recorded from the
exterior of the west wall.

3.2.2.4 Recommendation

The Decommissioning Plan did not specify the exact terms under which a survey unit could be
recommended for unrestricted release. In order to be consistent with the intent of AR 11-9 and
other FSS Reports submitted for structures at Aberdeen Proving Ground, a SU can be cleared for
release where all scans and integrated direct measurements are below the DCGL of 5,000
dpm/100cm’ and all smear measurements are less than the DCGL of 1,000 dpm/100cm’.
Therefore, the Interior and Exterior Surfaces of the West Wall of Building X-Ray 2 are
recommended for unrestricted release.

323 Survey Unit — North Wall, Interior and Exterior Surfaces, Class 2

3.2.3.1 Surface Alpha Radioactivity Scan Surveys

Scan survey measurements were collected from the interior and exterior surfaces of the north
wall of Building X-Ray 2. Twenty-four one-meter grids were scanned on the interior of the
north wall, and 32 were scanned on the exterior of the north wall, totaling 56 one-meter grids.
The area within each one-meter grid with the highest alpha activity was noted, and these were
the locations where integrated direct measurements were taken (Section 3.2.3.2, below). The
maximum detection for alpha activity was 4 cpm; the minimum was zero cpm. The highest
alpha readings were recorded from the exterior of the north wall.

3.2.3.2 Integrated Direct Surface Alpha Radioactivity Measurements

Fixed measurements were collected from the interior and exterior surfaces of the north wall of
Building X-Ray 2. Twenty-four measurements were collected from the interior of the north wall,
and 32 measurements were collected from the exterior of the north wall, totaling 56
measurements. The max1mum detection for alpha activity was 109.4 dpm/100 cm’; the
minimum was Zero dpm/100 cm®. No detections exceeded the DUSA structural DCGL of 5,000
dpm/ 100cm®. The highest alpha readings were recorded from the exterior of the north wall.
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3.2.3.3 Smear Sample Collection and Analysis

Smear samples for removable surface activity were collected from the interior and exterior
surfaces of the north wall of Building X-Ray 2. Twenty-four smears were collected from the
interior of the north wall, and 32 smears were collected from the exterior of the north wall,
totaling 56 smears. The max1mum detection for alpha activity was 4.0 dpm/100 cm’; the
minimum was zero dpm/100 cm®. No detections exceeded the DUSA structural DCGL of 1 ,000
dpm/ 100cm? for removable surface activity. The highest alpha readings were recorded from the
interior of the north wall.

3.2.3.4 Recommendation

The Decommissioning Plan did not specify the exact terms under which a survey unit could be
recommended for unrestricted release. In order to be consistent with the intent of AR 11-9 and
other FSS Reports submitted for structures at Aberdeen Proving Ground, a SU can be cleared for
release where all scans and integrated direct measurements are below the DCGL of 5 000
dpm/100cm’ and all smear measurements are less than the DCGL of 1,000 dpm/ 100cm’.
Therefore, the Interior and Exterior Surfaces of the North Wall of Building X-Ray 2 are
recommended for unrestricted release.

3.2.4  Survey Unit— East Wall, Interior and Exterior Surfaces, Class 2

3.2.4.1 Surface Alpha Radioactivity Scan Surveys

Scan survey measurements were collected from the interior and exterior surfaces of the east wall
of Building X-Ray 2. Forty one-meter grids were scanned on the exterior side of the east wall
and 39 one-meter grids were scanned on the interior side of the wall, totaling 79. The area
within each one-meter grid with the highest alpha activity was noted, and these were the
locations where integrated direct measurements were taken (Section 3.2.4.2, below). The
maximum detection for alpha activity was 8 cpm; the minimum was zero cpm. The highest
alpha readings were recorded from the exterior of the east wall.

3.2.4.2 Integrated Direct Surface Alpha Radioactivity Measurements

Fixed measurements were collected from the interior and exterior surfaces of the east wall of
Building X-Ray 2. Forty measurements were collected on the exterior side of the East Wall and
39 measurements were collected on the interior 31de of the wall, totaling 79. The maximum
detection for alpha activity was 53.8 dpm/100 ¢m?; the minimum was zero dpm/100 cm®. No
detections exceeded the DUSA structural DCGL of 5,000 dpm/ 100cm®. The highest alpha
readings were recorded from the exterior of the east wall

3.2.4.3 Smear Sample Collection and Analysis

Smear samples for removable surface activity were collected from the interior and exterior
surfaces of the north wall of Building X-Ray 2. Forty smears were collected on the exterior side
of the East Wall and 39 smears were collected on the mtenor side of the wall, totaling 79. The
maxxmum detection for alpha activity was 3.5 dpm/100 cm?; the minimum was zero dpm/100
cm’. No detections exceeded the DUSA structural DCGL of 1,000 dpm/100cm? for removable
surface activity. The highest alpha readings were recorded from the interior of the east wall.
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3.2.4.4 Recommendation

The Decommissioning Plan did not specify the exact terms under which a survey unit could be
recommended for unrestricted release. In order to be consistent with the intent of AR 11-9 and
other FSS Reports submitted for structures at Aberdeen Proving Ground, a SU can be cleared for
release where all scans and integrated direct measurements are below the DCGL of 5, 000
dpm/ 100cm’® and all smear measurements are less than the DCGL of 1,000 dpm/ 100cm’.
Therefore, the Interior and Exterior Surfaces of the East Wall of Building X-Ray 2 are
recommended for unrestricted release.

3.2.5  Survey Unit ~ Ceiling and Roof Surfaces and Inaccessible Areas, Class 1

3.2.5.1 Surface Alpha Radioactivity Scan Surveys

Scan survey measurements were collected from the ceiling and roof surfaces of Building X-Ray
2. Sixty one-meter grids were scanned on the roof and 39 one-meter grids were scanned on the
ceiling, totaling 99 one-meter grids. Inaccessible areas or grids on the roof surface were due to
these areas being covered with plastic. The area within each one-meter grid with the highest
alpha activity was noted, and these were the locations where integrated direct measurements
were taken (Section 3.2.5.2, below). The maximum detection for alpha activity was 100 cpm;
the minimum was zero cpm. The highest alpha readings were recorded from the roof surfaces of
Building X-Ray 2.

3.2.5.2 Integrated Direct Surface Alpha Radioactivity Measurements

Fixed measurements were collected from the ceiling and roof surfaces of Building X-Ray 2.
Sixty measurements were collected on the roof and 39 measurements were collected on the
celhng, totaling 99. The max1mum detection for alpha activity was 479.2 dpm/100 cm’; the
minimum was zero dpm/100 cm®. No detections exceeded the DUSA structural DCGL of 5,000
dpn/100cm®.  The highest alpha readings were recorded from the roof surfaces of Building X-
Ray 2.

3.2.5.3 Smear Sample Collection and Analysis

Smear samples for removable surface activity were collected from the ceiling and roof surfaces
of Building X-Ray 2. Sixty smears were collected on the roof and 39 smears were collected on
the celhng, totaling 99. The max1mum detection for alpha activity was 5.4 dpm/100 cm?; the
minimum was zero dpm/100 cm”. No detections exceeded the DUSA structural DCGL of 1,000
dpm/100cm’ for removable surface activity. The highest alpha readings were recorded from the
roof surfaces of Building X-Ray 2.

3.2.5.4 Recommendation

The Decommissioning Plan did not specify the exact terms under which a survey unit could be
recommended for unrestricted release. In order to be consistent with the intent of AR 11-9 and
other FSS Reports submitted for structures at APG, a SU can be cleared for release where all
scans and integrated direct measurements are below the DCGL of 5,000 dpm/100cm?” and all
smear measurements are less than the DCGL of 1,000 dpm/100cm®. Therefore, the Ceiling and
Roof surfaces of Building X-Ray 2 are recommended for unrestricted release.
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4.0 FINAL STATUS SURVEY INSTRUMENT QUALITY ASSURANCE AND
QUALITY CONTROL

The purpose of this section is to document the calibration of the radiological survey instruments
used during the FSS, and the quality control tracking of each instrument as specified in the Work
Plan (as documented in Appendix B). Data collection activities were performed in accordance
with written procedures and/or protocols in order to ensure consistent, repeatable results. The
Project Engineer ensured that individuals were appropriately trained to use project
instrumentation and other equipment, and that instrumentation met the required detection
sensitivities.

Scanning and integrated direct measurements were performed to measure surface radioactivity
levels for total uranium. These measurements were based solely on alpha emissions due to high
specificity and sensitivity, and low background interference. For smear measurements, beta
measurements were collected in tandem with alpha measurements as a qualitative assessment to
confirm survey assumptions. Prior to the initiation of alpha survey activities, surfaces of interest
were cleaned to remove dirt that could shield alpha emissions from detection.

Current calibration/maintenance records were kept on site during work activities for review and
inspection (included in Appendix C). The records include, at a minimum, the following:

e name of the equipment

e equipment identification (model and serial number)
e manufacturer

e date of calibration

e calibration due date

Instrumentation was maintained and calibrated to manufacturers’ specifications to ensure that
required traceability, sensitivity, accuracy and precision of the equipment/instruments were
maintained. Instruments were calibrated at a facility possessing appropriate NRC and/or
Agreement State licenses for performing calibrations using National Institute of Standards and
Technology (NIST) traceable sources. Copies of the calibration certificates for the sources are
also provided in Appendix C.

QC measurements were performed on all deployed field instruments each day, before and after
each use at a minimum. A controlled area was used to perform these checks. The QC
investigation levels for Ludlum model 2929 count rate instruments used during the FSS were £2-
sigma (20) (warning) and £3c (fail). Exposure rate and other radiation detection instruments
were evaluated using a qualitative £20% against the indicated check source response on the
meter. If any single measurement was found to be outside of its investigation level, the
measurement was repeated. If the second count was also found to be outside of this criterion, the
instrument was investigated to assess whether any external biases or instrument physical damage
was present. If response checks were found to be outside of +3c, the instrument was taken out
of service unless evaluated and approved by the Field Radiological Engineer or the Project

DAAA09-02-C-0057 CABRERA SERVICES, INC. Page 14



Transonic Range DUSA Final Report
Aberdeen Proving Ground Remediation and Final Status Survey

Manager. Control charts for check source response, background count rates (where applicable),
and copies of the daily check source logs for all instruments are provided in Appendix D.

Gross transferable alpha contamination was collected and analyzed to determine that transferable
activity was less than or equal to 10% of total activity as assumed in the NUREG/CR-5512 and
NUREG 1757 documents for screening level guidelines.

Smear samples were collected over approximately 100 cm’ areas at systematic and biased
locations identified during scanning activities. Smear samples were analyzed for alpha and beta
radioactivity using a Ludlum Model 2929 alpha/beta scintillation counter.

Control charts for check source response, background count rates (where applicable), and copies
of the daily check source logs for all instruments are provided in Appendix D.

DAAA09-02-C-0057 CABRERA SERVICES, INC. Page 15



Transonic Range DUSA Final Report
Aberdeen Proving Ground Remediation and Final Status Survey

5.0 REFERENCES

(AR 11-9, 1999) Army Regulation 11-9, Army Programs, “The Army Radiation Safety
Program”, Headquarters, Department of the Army, Washington DC, dated May 28, 1999.

(ATG, 2000) Allied Technology Group, “Aberdeen Proving Ground, Transonic Range Depleted
Uranium Study Area, Decommissioning Plan”, Rev 1, dated March 1, 2000.

(CABRERA, 2004) CABRERA Report, “Radiological Final Status Survey, Transonic Range — Land
Areas, Depleted Uranium Study Area, Aberdeen Proving Ground, Aberdeen, MD,’
November, 2004.

(EM 385-1-80, 1997) Engineer Manual 385-1-80, Safety, “Radiation Protection Manual”
Department of the Army, U.S. Army Corps of Engineers, Washington DC, dated May 30,
1997.

(GPC, 1996) General Physics Corporation, “Transonic Range Depleted Uranium Study Area
Radiological Characterization Report,” October, 1996.

(NRC, 1999) NUREG/CR-5512, Volume 3 Residual Radioactive Contamination from
Decommissioning, Parameter Analysis, Draft Report for Comment, U.S. Nuclear
Regulatory Commission, dated October, 1999.

(NRC, 2000) NUREG-1575, Multi-Agency Radiation Survey and Site Investigation Manual
(MARSSIM), U.S. Nuclear Regulatory Commission, dated August, 2000.

DAAA09-02-C-0057 CABRERA SERVICES, INC. Page 16



Transonic Range DUSA Final Report
Aberdeen Proving Ground Remediation and Final Status Survey

Figures

DAAA09-02-C-0057 CABRERA SERVICES, INC. Page 17















7.0m

6.1m

9.9m
6.5m \\
—1 1.0m [~
. Date: December 2004 .
X-Ray 2, Plan View oot #: 05300400 Figure:
\ CABRERA SERVICES eI 5
Sl wwwwhuwc‘zsoon“‘ Transonic Final Status Suwey File Name: X-Ray 2_PlanView
Report - Structures Prepared By: JTM



















Transonic Range DUSA Final Report
Aberdeen Proving Ground Remediation and Fina/ Status Survey

Appendix A: Building Photographs

DAAA09-02-C-0057 CABRERA SERVICES, INC. Appendix A


















Transonic Range DUSA Final Report
Aberdeen Proving Ground Remediation and Final Status Survey

Appendix B: ATG Decommissioning Plan
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1. BACKGROUND

Allied Technology Group, Inc. (ATG) has been contracted by the U.S. Army Industrial
Operations Command (IOC) for the remediation and decommissioning of the Depleted Uranium
Study Area (DUSA) of the Transonic Range located at Aberdeen Proving Grounds, MD. In
addition, the contract requires ATG to provide a final release survey of the grounds and structures
to show that they meet the release criterion and to provide for packaging, shipment, and disposal of
the resulting waste. All decommissioning activities will be conducted under the requirements of
Army Research Laboratory’s NRC license (No. SMB-141). In addition, the ARL RSO will
oversee all related activities and has the authority to suspend any operations deemed to be unsafe to
workers and public or detrimental to the environment.

The release criterion can be found in the facility license provisions and “Radiological Criteria for
License Termination”, 10 CFR 20, Subpart E, (Reference 1). The corresponding release limit for
the affected outdoor area, 230 pCi/gm, was derived by Argonne National Laboratory (ANL) using
the unrestricted release criterion, for the resident-farmer scenario, of 25 mRem/yr. The report,
“Derived Uranium Guidelines for the Depleted Uranium Study Area of the Transonic Range,
Aberdeen Proving Ground, MD”, Argonne National Laboratory, 1999, (Reference 2) is the basis
for the volumetric DCGLs of this Work Plan. The release limit for the structures are derived in
accordance with the “Federal Register/Volume 62, Number 222/Wednesday, November 18,
1998", (Reference 3), and its associated Regulatory Guide, “Demonstrating Compliance with the
Radiological Criteria for License Termination”, Draft Regulatory Guide DG-4006, (Reference 4).
This corresponds to Table 6.4 of “Army Regulation EM 385-1-80, Radiation Protection Manual”
(Reference 5) for the material of interest, Depleted Uranium (DU).

1.1 REASON FOR REMEDIATION

DU penetrator ammunition rounds were tested at the DUSA between 1973 and 1979. In 1979
outdoor testing of the penetrators ceased, however the site continues to be listed as a radiation test
facility in the U.S. Army Research Laboratory’s (ARL) Nuclear Regulatory Commission (NRC)
License. The determination was made in 1995 to cease licensed activities at the DUSA. To
support this determination, IOC and ARL desire to terminate the license conditions and provisions
associated with the DUSA. The need to perform remediation to support this termination is found
in the NRC Branch Technical Position (BTP), “When to Remediate Inadvertent Contamination of
the Terrestrial Environment”, (Reference 6). According to the BTP, licensee sites which are no
longer used to conduct licensed activities should be remediated to unrestricted use levels to
preclude migration of the radioactivity.

1.2 MANAGEMENT APPROACH

The ATG approach to the Decontamination and Decommissioning of the DUSA is designed to
provide the customer (IOC) with a top quality service at a reasonable price. We have provided
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environmental / radiological remediation and waste management services since ATG was founded
in 1976, and have performed these services for the IOC since 1989. ATG will provide all aspects
of on-site project management and work direction. To provide the best possible service to the
IOC, we have teamed with Sanford Cohen & Associates, Inc. (SC&A) and MHF Logistical
Services, Inc. (MHF-LS). SC&A will provide laboratory and data analysis services under the
direction of the ATG Project Manager. MHF-LS will provide for transportation arrangements,
also under the direction of the ATG Project Manager.

NOTE: The project organization chart and resumes of key personnel are included in the
document “Specification for the Decommissioning Plan, Transonic Range - Aberdeen Proving
Ground”, Appendix 1 to this work plan.

The ATG Project Manager will oversee all on-site activities. The Project Manager is responsible
for the safe progress of the job, oversight of the quality assurance aspects, field remediation
activities, data/sample collection, and packaging/shipping of radioactive waste. The Project
Manager will also be the on-site Radiation Safety Officer (RSO). The Project Manager will report
directly to the IOC Point of Contact/Project Officer. All on-site activities will require working in
conjunction with scheduled range activities as this facility is an active military testing facility. It is
anticipated that this work will be performed on weekends and early morning hours when the range
is inactive. Scheduling will be coordinated with the IOC Project Officer and the APG Point of
Contact.

The work force for the setup, remediation activities, data/sample collection, on-site analysis,
packaging and shipping of samples, and packaging, loading and shipping of radioactive waste will
be under the direction of the ATG Project Supervisor. The Project Supervisor will also serve as
the on-site health and safety officer and the health physics supervisor. The Project Supervisor will
report to the ATG Project Manager.

The ATG QA/QC Manager will ensure that all work is performed in accordance with applicable
Federal, State, and local regulations and requirements; the Decommissioning Work Plan; the
provisions of the Project Quality Assurance (QA) Plan (Appendix 2); and the ATG Field
Operating Procedures (Appendix 3). The QA/QC Manager will report to the ATG Project
Manager, however, he will also report to the ATG Corporate QA/QA Manager who has a direct
reporting chain to the IOC Project Officer.

The ATG Health, Safety, and Environmental Compliance Manager will ensure that all project
personnel are trained and qualified in accordance with applicable Federal, State, and local
regulations and requirements and that work is performed in compliance with the Project Health
and Safety Plan (Appendix 4). The HS&E Manager will report to the ATG Project Manager.

The ATG UXO Supervisor will be ensure that the provisions of the Project UXO Avoidance Plan,
(Appendix 5), are implemented in the field, as applicable. He will provide technical direction to
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the UXO specialist(s) assigned as part of the project workforce. The ATG UXO Supervisor will
report to the ATG Project Manager.

Individuals assigned to this project will be trained and qualified in accordance with the provisions of
10 CFR 19.13 “Radiation Worker Training (Reference 7), 29 CFR 1910.120 “OSHA
Construction Standards” (Reference 8), and applicable license provisions. Training records will be
supplied and maintained as part of the project records in accordance with the Project QA Plan.
Training specific to the project will be performed prior to the start of field work by or under the
direction of the ATG HS&E Manager and APG personnel, as applicable. On-site training will be
documented on ATG Form 027 (Training Record) in accordance with ATG Field Operating
Procedures.

Deaily briefing/training meetings will be conducted, prior to the start of field work, to discuss
activities that will be performed that day. Radiological and Industrial safety concerns will be
discussed , as well as proper Personnel Protective Equipment (PPE) and contamination controls.
Compliance with state, local, and facility motor vehicle laws will also be covered in these briefings.
These meetings will be conducted by the Project Manager and Project Supervisor and will be
documented on ATG Form 027 (Training Record). These briefings will also be documented on
the Pre-Job Briefing for Health Physics (ATG Form 026) and the Pre-Job Briefing for Industrial
Hygiene/Safety (ATG Form 025), if applicable. Visitors who request access into the exclusion
zone will be required to attend the daily briefing (or an equivalent briefing) and document
attendance on the appropriate forms.
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2. SITE DESCRIPTION
2.1 TYPE AND LOCATION OF FACILITY

Aberdeen Proving Ground (APG) located at Aberdeen, MD is an active U.S. Army testing and
research facility. The APG lies along the western shore of the Chesapeake Bay in Harford and
Baltimore Counties, MD, approximately 15 miles northeast of Baltimore, MD. The APG covers a
total of 72,516 acres (land and water) and consists of two distinct areas: the northern portion of
APG, referred to as the Aberdeen Area (AA); and the southern portion of APG, referred to as the
Edgewood Area (EA). The AA became a formal military post, designated as APG, in 1917. The
EA (formerly Edgewood Arsenal) was appropriated by Presidential Proclamation in 1918. The
Depleted Uranium Study Area (DUSA) is located within the boundaries of the Transonic Range in
the AA of APG.

2.2  OWNERSHIP

As an active military installation, APG is the property of the U.S. Government, Department of
Defense. It is operated and maintained by the U.S. Army.

2.3 FACILITY DESCRIPTION

The DUSA comprises approximately 12 acres on the southeast end of the Transonic Range. The
gun locations were located on the northern portion of the site and fired at targets to the south. The
DUSA can be described as a cleared relatively flat tract, surrounded by woods to the east, south,
and west. Swampy areas are found behind the Transonic Range catchbasin to the south, along the
wooded areas to the west, and in the northeast section of the site.

The east side of the site was stabilized approximately ten years ago when a layer of landscaping
plastic was laid north of building A-7 to the tree line to the east and west toward X-Ray 1. A 4to 8
inch layer of gravel was laid over the plastic. Atabout the same time, the small swampy area to the

-north of the firing positions was covered with 2 to 4 feet of soil so that guns could be moved further

away from the targets.

DU penetrator round testing was conducted on the site from 1973 to 1979. After outdoor testing
ceased the Army Research Laboratory (ARL) health physicist conducted an initial site cleanup to
reduce the radioactive waste inventory and to allow other non-radiological testing to be conducted
on the site. ARL conducted soil sampling on the site as late as 1991 as a part of their
environmental monitoring program. In 1995/96, the site was characterized by General Physics
Corporation as a part of the preparations for decommissioning. The results of this characterization
are found in “Transonic Range Depleted Uranium Study Area Radiological Characterization Study
Report”, General Physics Corporation, 1996 (Reference 9). These results are used as the
radiological bases for this work plan.
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2.4 STRUCTURES

The DUSA did contain five small industrial type structures. One building (X-Ray 1) has been
removed since the characterization survey was conducted.

2.4.1 BUILDING A-7

Building A-7 is located on the southeast side of the DUSA and is constructed of concrete. The
building covers approximately 20 m’ and is approximately 3 meters high. The northern face of the
building is covered by an earthen berm. There are no known drains from the building and no
ventilation system. The interior does contain work tables and storage shelves. The installation
used A-7 to store electronics equipment.

The west wall has an outer wall of three inch steel plate attached to the concrete and a single metal
box penetrating the wall. The east wall contains a single metal door, the only access to the
structure. The concrete roof is covered with three inch thick steel plates, approximately 6 ft. long
and 41 in. wide, held in place by anchor bolts imbedded in the concrete.

Building A-7 meets the release guidelines with the exception of the joints between the steel plates on
the roof and the east exterior wall. The area between the roof and the walls, the north exterior wall,
and the west exterior wall could not be accessed for characterization and are therefore assumed to
be contaminated.

2.4.2 X-Ray 2

X-Ray 2 is located on the southern portion of the DUSA and covers approximately 58 m’ with a
nominal wall height of approximately 3.5 meters. There are no known drains associated with X-
Ray 2. The structure contains a US Army Field Electronics Trailer. The trailer is constructed of
aluminum and rests on a raised platform above the ground.

The walls of X-Ray 2 consist of fitted 2.5 in. steel plate. The upper roof, over the trailer, is 1 in.
thick steel. The lower roof, west side of the structure, is 2.5 in steel. The south wall contains the
access door and the west wall has a slit cut into it for X-Ray passage.

Significant portions of X-Ray 2 were either inaccessible (therefore, considered contaminated) or
showed fixed contamination above the guidelines. These areas include the west end of the south
exterior wall, the west exterior wall, the lower roof, the upper roof, and the interior floor.

2.4.3 SECURITY BOXES

Security Box 1 covers approximately 50 m’ and is located northwest of X-Ray 2 along the access
road. Security Box 2 occupies approximately 26 m’ and is located north of the affected area of the
DUSA. Both are constructed of 1 in. steel, have 4 vents in the roof, and have a door and an
equipment hatch in the south facing wall. There are no known drains from these structures.
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The Security Boxes meet the release guidelines on the exterior portions of the structures. The
interiors were inaccessible during the characterization and are therefore considered to be
contamninated.

2.5 GROUNDS AND SOILS

The soil composition of the affected area of the DUSA is primarily a sandy loam with gravel added
in certain areas.

ARL conducted soil sampling from 1973 to 1978, and again in 1991, as a part of their
environmental monitoring program. Analytical results for soil samples collected from several
areas around the radioactive waste storage area and behind the backstops showed levels in excess
of the guideline values for unrestricted use. Most of the soil contamination was found in the
radioactive waste storage area. Concentrations in this area ranged from 10 to 520 pCi/g.

During the characterization surveys of the DUSA (1995/96), numerous soil samples were taken
and analyzed for radioactive and other hazardous components. The characterization report
(Reference 9) concluded that all areas showed soil concentrations in excess of the guideline level of
35 pCi/g for depleted uranium developed for the characterization study (Reference 9). The highest
average concentrations were reported in characterization grids C1, C2, B2, B3, Al, and A4. Small
areas of elevated activity were reported in characterization grids A2, B4, C4, and Z2. The highest
activity reported {4.23 E5 pCi/g) was found in characterization grid A2. It should be noted that this
reported DU concentration will be evaluated to determine the source of the error, given that the
specific activity of DU is less than 370,000 pCi/g. Much of the contamination is limited to the top
three inches of soil. Also it appears that much of the contamination is localized to well defined
areas.

The characterization data also indicates the potential for subsurface UXO, particularly in
characterization grids A1, C1, and C2.

The characterization samples were also analyzed and compared to the disposal site criteria. This
data indicated no hazardous material component in the soil that would cause the remediation waste
to be classified as a mixed waste. These samples will be verified prior to packaging and shipment
of waste generated in the remediation process.
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3. OPERATING HISTORY

3.1 LICENSING STATUS

The Depleted Uranium Study Area (DUSA) is located within the boundaries of the Transonic
Range in the AA of APG. The DUSA of the Transonic Range at Aberdeen Proving Ground
(APG) is listed as a radiation test facility in the U.S. Army Research Laboratory's (ARL) Nuclear
Regulatory Commission (NRC) license (No. SMB-141). The facility has been involved in testing
of DU penetrator rounds from 1973 to 1979. Outdoor testing of the DU rounds ceased in 1979;
however, the area continues to be listed as a radiation test facility. In 1995 a determination was
made to cease all licensed activities at the DUSA and remove it from the list of radiation test
facilities at APG.

After outdoor testing ceased in 1979, ARL conducted an initial site cleanup to reduce the
radioactive waste inventory and allow other non-radiological testing to be conducted at the DUSA.
This effort included removing shot target and other materials from the radioactive material storage
area. This initial effort also included surveying and removing contaminated soil, sand, and other
materials. Based on these “scoping” surveys and site history, it was estimated that approximately
12 acres should be considered suspect areas for DU contamination.

When the decision was made to cease licensed activities and remove the DUSA from the list of
radiation test facilities, General Physics Corporation was contracted to perform a radiological
“characterization” survey of the site. The report of this characterization, “Transonic Range
Depleted Uranium Study Area Radiological Characterization Report”, General Physics
Corporation, 1996, (Reference 9) reached the following conclusions:

Based on the radiation surveys no removable contamination was found on the structures
surveyed at DUSA. However, fixed radiation levels in A-7, X-Ray 1 and 2 are in excess of
the guideline values.

Soil data does not show the presence of radionuclides other than isotopes of U-238 and U-
235 above ambient levels. The approximate distribution of the uranium isotopes is that of
depleted uranium.

All areas showed soil concentrations in excess of guideline values for depleted uranium with
the highest concentrations in grids C1, C2, B2, B3, Al, and A4. Much of the
contamination is limited to the top three inches of soil. Also it appears that much of the
contamination is localized to well defined areas. Any remedial actions will require careful
planning and implementation as it is likely that subsurface UXO will be encountered. In
particular, grids Al, C1, and C2 showed high concentrations of ferrous and non-ferrous
metal from the magnetometry survey. .
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The soil does not contain hazardous materials, pesticides, herbicides, or explosives above
the regulatory limit.

NOTE: The guideline values referred to in the characterization report are not necessarily the
guidelines used in this work plan. The guidelines used in this work plan were derived in
accordance with the most current guidance, i.e., “Multi-Agency Radiation Survey and Site
Investigation Manual” (MARSSIM), NUREG-1575 (Reference 10} for soil and “Demonstrating
Compliance with the Radiological Criteria for License Termination”, Draft Regulatory Guide
DG-4006 (Reference 4) for structures.

Based on the scoping and characterization data IOC contracted Argonne National Laboratory
(ANL) to provide the volumetric Derived Concentration Guideline Levels (DCGL) applicable to
DUSA in accordance with the guidance contained in MARSSIM. The report, “Derived Uranium
Guidelines for the Depleted Uranium Study Area of the Transonic Range, Aberdeen Proving
Ground, MD", Argonne National Laboratory, 1999, (Reference 2) is the basis for the volumetric
DCGLs of this Work Plan.

The remediation and final survey documentation developed in the implementation of this work
plan, along with the referenced reports, will form the bases for the NR Form 314 required as a part
of the decommissioning and license termination of the DUSA.

3.2 PROCESSES

The DUSA is located on the southeast end of the Transonic Range and was used for DU testing
from 1973 to 1979. Testing consisted of gun launching DU penetrator rounds from two locations
on the northern portion of the site at targets mounted adjacent to the X-Ray units to the south.
Stripper/deflector plates located in between the launch or shooting locations were designed to strip
or deflect the sabot away from the penetrator while in flight to the target. Penetrators were either
stopped in the target or penetrated the target and impacted into a backstop located a short distance
behind the targets.

As a result of the testing, most of the DU melted into the target and backstops. However, some
DU fell onto the soils around the targets or was scattered into the surrounding area. Test
technicians wore protective clothing and dosimetry while in the test area and monitored activities
for radioactive contamination. Shot targets and other designated materials were maintained on site
in a radioactive materials storage area located to the east of the impact zone. While the shot target
and other designated materials have been remediated, recycled, and/or disposed of as radioactive
waste, the wooded storage site is still posted “Radioactive Materials Area”.

3.3 WASTE DISPOSAL PRACTICES

During operation of the DUSA as a DU test range, radioactive wastes, except for shot targets and
other designated materials, were handled through established radioactive waste disposal channels,

8
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i.e., packaged and shipped to a licensed disposal site. Shot targets and other designated materials
were maintained on site in a radioactive waste storage area. After testing ceased, the ARL health
physicist conducted an initial site cleanup to reduce the radioactive waste inventory and allow other
non-radiological testing to be conducted at the DUSA. This effort included removing shot target
and other materials from the radioactive material storage area. The shot target and other
designated materials have been remediated, recycled, and/or disposed of as radioactive waste at a
licensed disposal site.
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4. REMEDIATION ACTIVITIES

41 OBJECTIVES

The objective of this project is the decontamination/remediation of the Depleted Uranium Study
Area (DUSA) of the Transonic Range at Aberdeen Proving Grounds, including facilities and
equipment, to acceptable ALARA (as low as is reasonably achievable) levels for unrestricted
release. The criteria for this release shall be the Derived Concentration Guideline Levels
(DCGLs) developed in compliance with the “Multi-Agency Radiation Survey and Site Investigation
Manual” (MARSSIM), NUREG-1575, (Reference 10) for the soil and Army Regulation EM 385-1-
80, “Radiation Protection Manual”, Table 6-4 (Reference 5) for facilities and equipment. This
objective will be accomplished by performing the following activities and tasks:

NOTE 1: Itis estimated that the waste volume from this activity will be 2,500 ft"

NOTE 2: All work activities will be performed in accordance with this Decommissioning Work
Plan, ATG Field Operating Procedures, and the requirements of the Site License.

4.1.1 SITE MOBILIZATION AND PREPARATION
Mobilize personnel and equipment

Provide onssite training

Collect bioassay samples and issue dosimetry
Establish work schedule

Obtain necessary work permits

Establish UXO protocol for range activities
Establish Air Sampling protocol for range activities

4.1.2 ESTABLISH CHARACTERIZATION GRID REFERENCE SYSTEM
Preliminary UXO Sweep

Re-establish the grid boundaries used during the characterization

Verify the grid boundaries through radiation surveys

Post area boundaries (Radiological, HAZMAT, UXO)

4.1.3 SURVEY OF SURFACES/AREAS INACCESSIBLE DURING CHARACTERIZATION
UXO Survey

Laydown area survey and establishment

Obstruction removal

4.1.4 TESTING OF CONTAMINATED STRUCTURAL SURFACES
Identification of Representative Contaminated Surfaces
Determination of Contamination Depth

Approximation of Background

10
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4.1.5 REMEDIATION
UXO Support
Segregation/Excavation

4.1.6 EQUIPMENT AND DEMOBILIZATION
Surveys and Samples

Equipment Release

Demobilization

Note: The activities, including grid layout and surveys/samples, associated with the final release of
the DUSA are discussed in Section 5 of this work plan.

4.2 RESULTS OF PREVIOUS SURVEYS

Environmental and work area surveys were conducted in the area of the Transonic Range during
the full time operation of the range and during the interim period, i.e., prior to the decision to cease
licensed activities. In late 1995 and early 1996 the site was characterized (“Transonic Range
Depleted Uranium Study Area Radiological Characterization Study Report”, General Physics,
1996, Reference 9) to determine the extent of radioactive contamination and other hazards. The
results of this characterization is the basis for the remediation and decommissioning activities in
this work plan. As part of the decommissioning activities these results will be verified and used to
focus specific remediation tasks.

4.2.1 STRUCTURES

There are four structures remaining on the Transonic Range, Depleted Uranium Study Area
(DUSA). None of the accessible areas of these structures showed loose surface contamination in
excess of the guidelines contained in Army Regulation EM 385-1-80, “Radiation Protection
Manual”, Table 6-4. For purposes of planning the inaccessible areas are assumed to contain loose
surface contamination above the guidelines. In addition fixed contamination above the guidelines
was detected or assumed to be present as outlined below.

4.2.1.1 Building A-7

Building A-7 meets the release guidelines with the exception of the joints between the steel plates on
the roof and the east exterior wall. The area between the roof and the walls, the north exterior wall,
and the west exterior wall could not be accessed for characterization and are therefore assumed to

be contaminated.

4.2.1.2 X-Ray?2

Significant portions of X-Ray 2 were either inaccessible (therefore, considered contaminated) or
showed fixed contamination above the guidelines. These areas include the west end of the south
exterior wall, the west exterior wall, the lower roof, the upper roof, and the interior floor.

11
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4.2.1.3 Security Box 1
Security Box 1 meets the release guidelines on the exterior portions of the building. The interior

was inaccessible during the characterization and is therefore considered to be contaminated.

4.2.1.4 Security Box 2
Security Box 2 meets the release guidelines on the exterior portions of the building. The interior
was inaccessible during the characterization and is therefore considered to be contaminated.

4.2.2 SowL

The 1996 Characterization of the DUSA showed thirteen (13) soil areas with depleted uranium
(DU) concentrations that exceed the ALARA target of 105 pCi/g (see Table 5.1 and Section 5.1 of
this work plan). Twelve (12) of these locations are relatively small, with areas ranging from 4 to 10
m’. The final location is a large area of elevated activity of about 250 m’.

The grids of concern are A-1, A-2, A4, B-2, B-3, B4, C-1, C-2, C-4, and Z-2. The large area of
elevated activity extends over the juncture of grids C-1/2, with small areas of elevated activity
spotted over the remaining grids. The highest exposure rates and corresponding soil activity
appear in grids A-Z and Z-2.

4.2.3 UNEXPLODED ORDINANCE

As a preliminary phase of the characterization of the DUSA, the site was surveyed for and cleared
of surface unexploded ordinance (UXQO). Additional subsurface magnetometry scans were
conducted during the characterization. The results of these sweeps and surveys indicate that
encountering subsurface UXO is likely, particularly in grids A-2 and C1/2.

4.2.4 OTHER HAZARDS

In the characterization process the collected soils were analyzed for compatibility with disposal site
criteria. This evaluation included analyses for the presence of materials regulated under 40 CFR
261, Reference 11 {Hazardous Materials) as well as an evaluation of physical properties. The
characterization shows that the soil on the DUSA does not contain hazardous materials, pesticides,
herbicides, or explosives above the regulatory limits. In those instances where hazardous materials
were detected, only trace levels were found, which were well below the component limit. If
additional information were to show that other hazardous materials (e.g., metals, semi-volatiles, and
volatiles) were present, specific steps will be taken in conducting additional characterization for
H&S purposes and waste disposal. The USA-IOC Project Officer and ARL RSO will be notified
of such findings and any additional characterization efforts will be conducted only with IOC and

ARL approval.
4.3 REMEDIATION PROCEDURES
4.3.1 MOBILIZATION AND PREPARATION

4.3.1.1 Mobilization
12
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ATG will physically mobilize upon the receipt of the Notice to Proceed. Necessary equipment and
material will be assembled and shipped/transported to APG. The necessary staff will mobilize and
assemble at a pre-designated location in the area of APG to facilitate access.

Personnel: All personnel assigned to this project shall have completed the 40 hour Basic
Hazardous Waste Training Program and, if needed, the 8 hour refresher Training in
accordance with 29 CFR 1910.120, “OSHA Standards”, Reference 8.
Supervisors shall have completed the 8 hour Superv1sors Training Program in accordance
with 29 CFR 1910.120.
All personnel will be required to provide evidence of training in accordance with 29 CFR
1910.120 e.6.
All personnel will be required to provide evidence of Medical Certification in accordance
with 29 CFR 1910.120 f.
All respirator wearers will be trained and have documentation required for respirator use in
accordance with 29 CFR 1910.134

Equipment: Tools and equipment necessary for the completion of this project shall be
mobilized as needed. This is expected to include:
- " Radiation Survey Instruments
Radiation Counting Equipment
Air Sampling Instruments
Excavation Equipment, e.g., Backhoe, Front End Loader
Sampling Equipment (including concrete boring tools)
Hand Tools
Cutting Torch
Ventilation Equipment
Scabbling Equipment
Air Compressor
Generator

Facilities: APG will provide office facilities and supplies, i.e., office space, restroom, telephone
lines, fax equipment, and access to a copy machine. ATG will establish a field office in this
location. Copies of all project records will be maintained at this location for field use, Base,
I0OC, and regulatory review.

4.3.1.2 Training
In addition to the training specified above all personnel shall receive the following training as a
preliminary to field work. All on site training will be documented on a Training Record (ATG
Form 027) and be kept as a part of the permanent project file.
Site Specific OSHA (29 CFR 1910.120) Training, including:
Work Plan and Associated Documents
Site Health and Safety Plan
Site Specifics (APG)

13
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Radiation Worker (10 CFR 19.13, Reference 7) Training, including:
Radiation Worker Rights
Sources of Radiation and Contamination
Types of Radiation and Contamination
Units of Radiation and Radioactivity
Prenatal Exposure (Reg. Guide 8.13, “Prenatal Exposure”, Reference 12)
Biological Effects of Radiation
Radioactive Contamination Control
Use of Anti-C Clothing
ALARA Concepts
Emergency Procedures
Use of Radiation and Contamination Detection Instruments

4.3.1.3 Monitoring

Performance of decommissioning activities on the Transonic Range is not expected to result in
measurable dose equivalent to the workers. Personnel dosimetry (T1.Ds) and bioassay shall be
used to verify that this condition is, in fact, true. TLDs will be issued and baseline bioassays will be
collected during the mobilization phase.

Personnel monitoring methods will include:
Dosimetry - Work crews will be required to wear TLDs during work activities at the site,
visitors will be issued self-reading dosimetry (SRDs) during inspection or briefing tours.
Bioassay - All workers will be required to provide a urine specimen for analysis prior to
start of work (baseline) and at the completion of the project.

4.3.1.4 Scheduling

During mobilization, crew work schedules will be established based on the needs of the site. It is
understood that the Transonic Range is an active firing range and that the mission of the base is
paramount. Consequently, the schedule will have the necessary flexibility to maintain a minimum
forty (40) hour work week during the hours the range is down.

Arrangements and schedules for surveys of the Security Box interiors will be established during the
mobilization phase.

4.3.1.5 Site Permits
During the mobilization phase base required permits will be obtained (or arrangements made to
expedite “as needed” receipt). Anticipated base permits are:
DARP - A Department of the Army Radiation Permit is required for the instrument check
sources that will be needed for day-to-day activities.
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Radiation Work Permit - A site issued Radiation Work Permit (RWP) is required for work on
the Transonic Range. An ATG RWP (ATGF-002) will also be prepared and issued in
accordance with ATG Field Operating Procedures, Appendix 3.

Safety Work Permit - A site issued Safety Work Permit (SWP) is required for work on the
Transonic Range.

Cutting, Burning, Grinding Permit - Certain decontamination activities may require a “Hot”
Work Permit, i.e., cutting, burning, and grinding. Base requirements will be ascertained
during the mobilization phase.

Excavation Permit - Remediation activities may require the issuance of a base Excavation
Permit. Base requirements will be ascertained during the mobilization phase.

Other - Other permits and authorizations may be required for certain remediation activities on
the Transonic Range. Base requirements will be ascertained during the mobilization phase.

4.3.1.6 UXO Procedures

During the characterization of the DUSA, conducted in 1996, surface UXO was detected and
properly disposed of. The characterization indicated that encountering sub-surface UXO is highly
likely, particularly in grids Al and C1/2. It is the policy of ATG and the Department of Defense
(DoD) to provide the maximum possible protection to personnel and property from the damaging
effects of potential accidents involving ammunition and explosives. Consequently, all activities
conducted during the remediation of the Transonic Range will be preceded by the corresponding
level of UXO Avoidance Activity (Project UXO Avoidance Plan, Appendix 5).

Work Site Establishment - UXO personnel shall assist in the establishment of the work site
boundaries and control zones.

UXO Sweeps and Surveys - Prior to initial work area entry and any excavation activities UXO
personnel shall perform the appropriate sweep or survey for the activity.

UXO Support - A UXO qualified individual shall be present during and monitor all
excavation/soil disturbance activities.

UXO Qualifications - A UXO Technician is a graduate of the US Naval EOD School, Indian
Head, MD, and has a minimum of 5 years of combined active duty EOD and commercial
UXO experience.

4.3.1.7 Air Sampling Procedures

Sampling and analysis of the air in work areas containing radioactive contamination is required to
ensure that workers and the general public do not receive an uptake of radioactive material or that
any such uptake is accounted for and documented.
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Air samples will be collected in the general area and breathing zone of workers during
evolutions that have the potential for producing airborne radioactivity (e.g., soil or surface
disturbing activities, container loading, etc.).

At a minimum two low volume (nominal flow rate 1 CFM) air samplers will be positioned
down wind of the work area. One will be positioned as close to the work area as possible, while
maintaining enough distance to prevent cross contamination from the work. The second will
be placed at the closest downwind boundary of the work area.

A lapel sampler will be placed on at least one crew member to represent the breathing zone of
the workers.

These air samples will be collected and analyzed in accordance with ATG Field Operations
Procedure HP-OP-010, “Air Sampling and Analysis”. Although no airborne radioactivity is
anticipated from this remediation and decommissioning activity, these samples provide
representative and reproducible data and will serve to quantify any release of radioactive
materials or worker uptake of radioactive materials should airborne transport occur.

The general area air samples will be collected at 3 to 6 feet off the ground. The lapel samples
will be collected as close to the individuals face as possible.

The health physics technician obtaining the samples will be responsible for ensuring that while
the samples are being obtained they are maintained in a representative sample zone.

"The a priori calculation with the below parameters shows that an air sample drawn for eight
hours at a flow rate of 1 CFM will have a Lower Limit of Detection (LLD) of less than 2 x 10™®
uCi/ml or 0.1 Derived Air Concentration (DAC) for U-238 (or 2.0 x 10" uCi/ml, Class Y
Compounds). The basis and calculation, using beta counting, assume:

LLD =

B:=1.89 B/dis (DU)

C. = beta counter efficiency, 12%

t. = sample counting time, 5 min.

t- = background counting time, 10 min.

Rs = background count-rate, 40 cpm

F. = sample flow rate, 1 CFM or 28,317 mL/min.
S. = sample duration, 8 hr

S, = sample volume, 1.36 x 10" ml
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2.22E+06 = Number of dpm per uCi

The LLD for a sample taken and evaluated under these conditions is about 2.0 x 10™ uCi/ml,
i.e., less than 10% of the DAC for U-238. The investigative limit for airborne activity will be
0.5 DAC for DU or 1 x 10" uCi/ml.

If this limit is approached or exceeded the cause will be investigated and corrective actions
identified. '

If this limit is exceeded work will be stopped until corrective actions have been taken.

If 0.5 DAC is exceeded inhalation doses will be calculated and assigned to individuals as
appropriate.

If this limit is exceeded the base contact, the IOC Point of Contact/Project Manager, the
ATG Project Manager/RSO, and the NRC will be notified as soon as possible of the
occurrernce.

In the event of a second occurrence, work causing the elevated activity will be ceased, an
investigation will be initiated to identify the cause of the elevated readings, institute the
appropriate corrective actions, and determine if perimeter monitoring (Transonic Range
Boundaries) need to be established. All resulting findings will be fully documented and
notifications will be made to the ARL RSO.

All events of elevated airborne activity will be thoroughly documented in the project logs
and on the procedural forms.

Air samples will be collected every working shift (8 hours) and analyzed to ensure that elevated
activity events are documented as soon as possible.

All personnel performing work in the area will submit a urine sample for analysis prior to the
commencement of work (baseline) and upon completion of work, as a verification of the
accuracy of the air sampling program.

Respiratory protection will be required in areas that exceed 0.5 DAC.
DAC-hour tracking will be required for all personnel wearing respiratory protection.

4.3.2 ESTABLISH CHARACTERIZATION GRID REFERENCE SYSTEM
Note 1: Prior to any range activities or change in range activities, e.g., change from surface work
to excavation, the requiremenits of the ATG “UXO Avoidance Plan” will be implemented and met.

Note 2: All on site work will be done in accordance with the Project Health and Safety Plan, the
Project Quality Assurance Plan, and the ATG Field Operating Procedures, which are an integral
part of this plan, and are submitted as Appendix 4, Appendix 2, and Appendix 3. All stop work
conditions, radiological and hazardous material, safety and industrial hygiene analysis are discussed
in the Site Health and Safety Plan.
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Note 3: All personnel with unescorted access to the work area will be required to wear TLDs
during work activities at the site. Exposure Rate information from the characterization of the
Transonic Range indicates that personnel exposure during remediation and decommissioning will
be minimal. The highest indicated exposure rate is less than 0.1 mrem/ hr. A conservative
estimate of individual exposure is: 12 hours per day for 20 days, yielding 12 * 20 * 0.1 or 24 mrem
(TEDE).

Note 4: All material, tools, equipment, and personnel exiting the posted radiological work area
must be surveyed to prevent the spread of contamination.

Note 5: Air samples will be collected in the general area and breathing zone of workers during
evolutions that have the potential for producing airborne radioactivity (e.g., soil or surface
disturbing activities, container loading, etc.). See Section 4.3.1.7 ‘Air Sampling Procedures” and
Appendix 3 “ATG Field Operations Procedures”.

Note 6: Protective clothing will be required, as per the RWP, in areas or during activities where
the potential for personnel contamination exists (e.g., soil intrusion/excavation, decontamination).

Note 7: During excavation or other intrusive action of contaminated soils a source of water (e.g.,
spray tank) will be maintained in the area to minimize dusty conditions that could spread
contamination.

The work area will be barriered and posted as “Radioactive Materials Area” and “Authorized Entry
Only” based on visual assessment of identifiable landmarks. Access to these areas during work
activities is as follows:

Table 4.1 Posting and Access Controls

POSTING UNESCORTED ACCESS REQUIREMENTS

Radioactive Materials Area Rad Worker Training
(10 CFR 20, Reference 13) Dosimetry (TLD)Signed on RWP(s)

Authorized Entry Only HAZMAT Training

(29 CFR 1910, Reference 8) | Project Document Training (Work Plan and Appendices)

Brush and other vegetation which would interfere with the identification of the original grids and/or
surveys will be cleared with hand operated equipment (e.g., weed wackers, chain saws). The use of
a bush hog or similar piece of equipment may be required depending on the thickness of the brush
and vegetation. Removed materials will be surveyed, to ensure the radioactivity levels are below
the guidelines, and removed from the immediate work area.

Establish a preliminary original grid pattern based on physical landmarks or other identifiable

points of reference. One of the objectives when establishing this grid will be to correlate grid
locations with the characterization grids. A GPS (Global Positioning Satellite) tracking system may
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be used during the gridding process to assist in identifying grid locations. Based on survey data and
other available information re-establish, if necessary, the original characterization grids for
reference.

Conduct a remedial action support and verification survey of the identified grids using a Ludlum
Model 2221 with a Model 44-10 2 x 2 Nal(T1) Detector {(or equivalent). The objective of the
remedial action support and verification survey will be to verify locations of areas requiring
remediation identified in the 1996 characterization report (Reference 9) and ensure that these
locations are remediated to levels below the site-specific ALARA level of 105 pCi/g. Table 4.2 lists
areas at the site that may require remediation based on the results of the characterization survey.
All data will be documented on ATGF-001, “Radiological Survey Report” in accordance with ATG
Field Operations Procedures. Mark (red surveyors flag or equivalent) any areas exceeding the site-
specific ALARA level for further investigation or remediation.

Table 4.2 Areas of the DUSA Potentially Requiring Remediation

Characterization Grid Description

Cl and C2 Large area of elevated activity near the dirt road

Z2 One debris pile

A2 One area southeast of the sandpile near a detonation crater

A4 and A5 Several small isolated areas with elevated beta readings

B3 Area between buildings X-Ray 1 and X-Ray 2

B3 | Area surrounding dirt hill that covers the electronics building A-7
B4 Area in the vicinity of X=250', Y=575' (southeast corner of grid)

Developed using data from “Transonic Range Depleted Uranium Study Area” (Reference 9), Appendix A, pages 16 and
17.

Conduct a remedial action support and verification survey of the accessible areas of the range
structures using a Ludlum Model 2221 with a Model 43-69 Gas Flow Proportional Detector (or
equivalent). Particular attention should be paid to areas found to be above the site-specific DCGLs
during the characterization surveys. All data will be documented on ATGF-001, “Radiological
Survey Report” in accordance with ATG Field Operations Procedures. Mark (red paint or
equivalent) any areas exceeding the site-specific DCGL for further investigation or
decontamination.

Based on survey data and other available information re-establish, if necessary, the work area
boundaries (Radiological, HAZMAT, and Exclusion Areas).
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4.3.3 SURVEY OF INACCESSIBLE SURFACES

Note 1: Prior to any range activities or change in range activities, e.g., change from surface work
to excavation, the requirements of the ATG “UXO Avoidance Plan” will be implemented and met.

Note 2: All on site work will be done in accordance with the Site Health and Safety Plan, the
Project Quality Assurance Plan, and the ATG Field Operating Procedures, which are an integral
part of this plan. All stop work conditions, radiological and hazardous material, safety and
industrial hygiene analysis are discussed in the Site Health and Safety Plan.

Note 3: All personnel with unescorted access to the work area will be required to wear TLDs
during work activities at the site. Exposure Rate information from the characterization of the
Transonic Range indicates that personnel exposure during remediation and decommissioning will
be minimal. The highest indicated exposure rate is less than 0.1 mrem/ hr, as a conservative
assumption. For scoping purposes, the dose to a hypothetical individual is estimated to be:

12 hrs/day x 20 days x 0.1 mrem/hr = 24 mrem (TEDE)

Once initial radiation survey evaluations are conducted in each area scheduled for remediation, the
above estimate will be updated using actual measurement results.

Note 4: All material, tools, equipment, and personnel exiting the posted radiological work area
must be surveyed to prevent the spread of contamination.

Note 5: Air samples will be collected in the general area and breathing zone of workers during
evolutions that have the potential for producing airborne radioactivity (e.g., soil or surface
disturbing activities, container loading, etc.).

Note 6: Protective clothing will be required, as per the RWP, in areas or during activities where
the potential for personnel contamination exists (e.g., soil intrusion/excavation, decontamination).

Note 7: During excavation of contaminated soils a source of water (e.g., spray tank) will be
maintained in the area to minimize dusty conditions that could spread contamination.

Based on survey data and other available information establish lay-down areas for clean,
contaminated, and potentially contaminated materials in preparation for accessing unexposed or
inaccessible areas of the range structures.

Using the least intrusive means available, remove any access interference to allow surveys of all
portions of the range structures.

Areas known to have been inaccessible during characterization include:
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Table 4.3 Areas Inaccessible During Characterization
STRUCTURE LOCATION
Building A-7 eaves (i.e., area between the walls and roof)
Building A-7 roof under the steel plate
Building A-7 north exterior wall
Building A-7 west exterior wall
X-Ray 2 interior floor
Security Box 1 interior
Security Box 2 interior

Building materials removed to gain access will be surveyed to determine status. Materials above
the DCGLs will be marked (e.g., red paint) held for decontamination or disposed of as Low Level
Radioactive Waste (LLRW). All data will be documented on ATGF-001, “Radiological Survey
Report” in accordance with ATG Field Operations Procedures.

If the method used to gain access has the potential to cause airborne radioactivity (e.g., grinding or
chipping on contaminated structures), a containment will be built around the structure or area

prior to commencing the aggressive activity.

Soil removed to gain access to building exteriors will be surveyed using a Ludlum Model 2221 with
a Model 44-10 2 x 2 Nal(T1) Detector (or equivalent) to determine status. If the indicated activity
is above the DCGL, move it away from the building and resurvey. All data will be documented on
ATGF-001, “Radiological Survey Report” in accordance with ATG Field Operations Procedures.

The newly exposed surfaces will be surveyed using a Ludlum Model 2221 with a Model 43-68 Gas
Flow Proportional Detector (or equivalent) for fixed contamination and representative 100 cm*
swipes for loose surface contamination. The swipes will be field counted using a Ludlum Model
2221 with a Model 44-9 GM Detector {(or equivalent) and returned to the office area for laboratory
counting with a Ludlum Model 2929 Scaler with a Model 43-10-1 ZnS(Ag)/plastic Scintillation
Detector (or equivalent). All data will be documented on ATGF-001, “Radiological Survey Report”
in accordance with ATG Field Operations Procedures.

4.3.4 STRUCTURAL TEST AREA(S)

Note 1: Prior to any range activities or change in range activities, e.g., change from surface work
to excavation, the requirements of the ATG “UXO Avoidance Plan” will be implemented and met.

Note 2: All on site work will be done in accordance with the Site Health and Safety Plan, the
Project Quality Assurance Plan, and the ATG Field Operating Procedures, which are an integral
part of this plan. All stop work conditions, radiological and hazardous material, safety and
industrial hygiene analysis are discussed in the Site Health and Safety Plan.
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Note 3: All personnel with unescorted access to the work area will be required to wear TLDs
during work activities at the site. Exposure Rate information from the characterization of the
Transonic Range indicates that personnel exposure during remediation and decommissioning will
be minimal. The highest indicated exposure rate is less than 0.1 mrem/ hr, as a conservative
assumption. For scoping purposes, the dose to a hypothetical individual is estimated to be:

12 hrs/day x 20 days x 0.1 mrem/hr = 24 mrem (TEDE)

Once initial radiation survey evaluations are conducted in each area scheduled for remediation, the
above estimate will be updated using actual measurement results.

Note 4: All material, tools, equipment, and personnel exiting the posted radiological work area
must be surveyed to prevent the spread of contamination.

Note 5: Air samples will be collected in the general area and breathing zone of workers during
evolutions that have the potential for producing airborne radioactivity (e.g., soil or surface
disturbing activities, container loading, etc.).

Note 6: Protective clothing will be required, as per the RWP, in areas or during activities where
the potential for personnel contamination exists (e.g., soil intrusion/excavation, decontamination).

Note 7: During excavation of contaminated soils a source of water (e.g., spray tank) will be
maintained in the area to minimize dusty conditions that could spread contamination.

The depth of contamination on concrete and steel surfaces are of concern in identifying an
appropriate background reference area for the structures. To address these concerns small test
areas will be decontaminated to determine the depth of the contamination.

An area of about one meter by one meter will be selected on the interior of building A-7. This area
should be representative of the levels of fixed contamination found on the interior.

This area will be enclosed to prevent excessive airborne contamination during the decontamination
process.

The existing conditions will be documented with at least 5 direct measurements using a Ludlum
Model 2221 with a Model 43-68 Gas Flow Proportional Detector (or equivalent). All data will be
documented on ATGF-001, “Radiological Survey Report” in accordance with ATG Field
Operations Procedures.

A thin layer will be removed by scabbling (or other surface removal method) and the
measurements will be repeated and documented.
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This decontamination process will be repeated until all five measurements are less than 500 cpm
(i.e., the estimated background plus 1.5 standard deviations).

If necessary to establish the contamination depth, core samples will be obtained of the concrete
surfaces. ”

The process will be repeated for the exterior surface of building A-7.

At least 30 measurements will be obtained and documented in the decontaminated areas to provide
an estimate of background for evaluating the remediation/decontamination data.

If the contamination depth appears to vary significantly (more than +50%) in X-Ray 2, then this
process will be repeated in that structure.

4.3.5 REMEDIATION

Note 1: Prior to any range activities or change in range activities, e.g., change from surface work
to excavation, the requirements of the ATG “UXO Avoidance Plan” will be implemented and met.

Note 2: All on site work will be done in accordance with the Site Health and Safety Plan, the
Project Quality Assurance Plan, and the ATG Field Operating Procedures, which are an integral
part of this plan. All stop work conditions, radiological and hazardous material, safety and
industrial hygiene analysis are discussed in the Site Health and Safety Plan.

Note 3: All personnel with unescorted access to the work area will be required to wear TLDs
during work activities at the site. Exposure Rate information from the characterization of the
Transonic Range indicates that personnel exposure during remediation and decommissioning will
be minimal. The highest indicated exposure rate is less than 0.1 mrem/ hr, as a conservative
assumption. For scoping purposes, the dose to a hypothetical individual is estimated to be:

12 hrs/day x 20 days x 0.1 mrem/hr = 24 mrem (TEDE)

Once initial radiation survey evaluations are conducted in each area scheduled for remediation, the
above estimate will be updated using actual measurement results.

Note 4: All material, tools, equipment, and personnel exiting the posted radiological work area
must be surveyed to prevent the spread of contamination.

Note 5: Air samples will be collected in the general area and breathing zone of workers during
evolutions that have the potential for producing airborne radioactivity {e.g., soil or surface
disturbing activities, container loading, etc.).
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Note 6: Protective clothing will be required, as per the RWP, in areas or during activities where
the potential for personnel contamination exists (e.g., soil intrusion/excavation, decontamination).

Note 7: During excavation of contaminated soils a source of water (e.g., spray tank) will be
maintained in the area to minimize dusty conditions that could spread contamination.

Based on verification survey data and anticipated area volumes, lay down area(s) will be established
for the roll-off containers to be used for low level radioactive waste (LLRW).

Locate the appropriate number of hard cover roll-off containers, with 6 mil liners, in the lay down
area(s).

4.3.5.1 Structures
The contaminated areas identified in the verification surveys of the DUSA structures will be
decontaminated using the least intrusive means that is effective.

All contaminated materials removed and decontamination supplies will be contained for disposal

as LLRW.

In-process surveys, using a Ludlum Model 2221 with a Model 44-10 2 x 2 Nal(T1) Detector (or
equivalent), of the area(s) being decontaminated will be taken to determine the end point of the
decontamination effort.

If the method used for decontamination has the potential to cause airborne radioactivity (e.g.,
grinding or chipping on contaminated structures), a containment will be built around the structure
or area prior to commencing the aggressive activity.

In cases where decontamination of small items and structural pieces is not cost effective, these
items may be disposed of as LLRW.

Upon completion of decontamination, the last in-process survey will be documented. The
documentation will be noted that the area is ready for final release survey.

4.3.5.2 Small Areas
The remediation method used in the small areas will depend on the extent of contamination found

during the verification surveys.

For small, isolated spots, hand remediation using a shovel and pail or wheelbarrow is the preferred
method. Hand remediation minimizes the chance of UXO encounters and minimizes LLRW.

For more extensive spots, heavy equipment (e.g., back-hoe, front-end loader), cutting
approximately 1 foot of material per pass is more effective and expedient.

All removed material will be placed into the staged roll-off containers.
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In-process surveys, using a Ludlum Model 2221 with a Model 44-10 2 x 2 Nal(T1) Detector (or
equivalent), of the area(s) being remediated will be taken to determine the end point of the
remediation/decontamination effort.

Upon completion of remediation/decontamination, the last in-process survey will be documented.
The documentation will be noted that the area is ready for final release survey.

4.3.5.3 Large Area
The large affected area will be bounded based on the verification surveys and other pertinent data.

A silt trench will be established around the area to prevent additional environmental contamination
and/or cross contamination of additional areas.

Given appropriate UXO clearance to proceed, this area will be excavated, using heavy equipment
(e.g., back-hoe, front-end loader) to a depth of approximately one foot.

The excavated material will be placed in the staged roll-off containers for disposal as LLRW.

During and upon completion of excavation an in-process survey, using a Ludlum Model 2221 with
a Model 44-10 2 x 2 Nal(T1) Detector (or equivalent), will be taken to determine the effectiveness
of the remediation and the area status.

Any areas found to be above the site-specific ALARA level of 105 pCi/g will be flagged (red
surveyors flag or equivalent) for additional remediation.

Depending on the extent of any remaining areas, hand or mechanical remediation will be continued
until no additional areas exceeding the site-specific ALARA level are identified.

Upon completion of remediation/decontamination, the last in-process survey will be documented.
The documentation will be noted that the area is ready for final release survey.

4.3.6 EQUIPMENT RELEASE AND DEMOBILIZATION
Prior to release from the site, all tools and equipment shall be surveyed for loose and fixed

radioactive material.

All data will be documented on ATGF-001, “Radiological Survey Report” in accordance with ATG
Field Operations Procedures.

Release of material from the site will be noted in the project logs with reference to the survey
number for tracking purposes.

4.4 REMEDIATION WASTE

4.4.1 RADIOACTIVE WASTE VOLUME ESTIMATES AND HANDLING
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Contaminated soils will be excavated using a backhoe and front end loader, while for some areas,
waste removals will be done manually depending UXO clearance requirements. Contaminated
structures (i.e., Building A-7, X-Ray 2, and both Security Boxes) will be decontaminated using
scabblers, cut using oxyacetylene torches, or otherwise dismantled.

The waste generated from these activities will be packaged in hard covered roll-off intermodal
transport containers (ITC) using a 6-mil thick insert liner. ITC containers meet the DOT
definition of a strong tight container. Each container will be inspected for damages before use,
including overall integrity, cracks, damaged gasket seals, and fitness of top cover. Once loaded, the
top cover will be put in place and bolted down to ensure a tight-gasketed seal. The containers will
be staged in the loading area on transport trucks or on cleared ground. All partially full containers
will be covered at the end of the work day, or if work is suspended for more than 2 hours. The
exact staging locations will be determined jointly with the Range Control Officer and ARL RSO.
During on-site storage and until shipment, the storage area will be posted as a “Radioactive
Materials Storage Area” and “Authorized Entry Only”. An emergency call list will be developed to
identify organizations and individuals to contact in the event of emergencies or unusual conditions.
The call list will be coordinated with the Firing Range Officer and ARL RSO.

All exterior surfaces of the containers and transport vehicles will be verified to be free of loose
surface contamination prior to shipment from the DUSA. All containers will be surveyed prior to
shipment in accordance with ATG Field Operating Procedures and in compliance with 49 CFR
Part 171-179. Maximum external dose rates containers are expected to be less than 1,000 uR/hr.
The general area (30 cm) dose rate is anticipated to be between 20 and 100 uR/hr, depending on
the distribution of DU in the containers and packages. Radiation levels from contaminated items
and PPEs discarded as radioactive waste are expected to be non-distinguishable from ambient
background radiation exposure rates.

The highest waste activity levels are expected to be less than the specific activity of DU, about 3.7
E+5 pCi/g. While lower DU concentrations are expected to range from non-detectable levels to
about 520 pCi/g. The amounts of waste with higher DU concentrations are expected to be a
fraction of the total volume of waste. It is expected that all shipments will be less than 0.05% by
weight of source material. Waste will be sampled and analyzed onsite using an MCA as it is being
generated. A composite sample will be prepared from each of the nine I'TC containers and
analyzed by an offsite laboratory for isotopic U by alpha spectroscopy and for U and Th decay
products by gamma spectroscopy. The analysis will be used to confirm that only DU is present
and that U and Th decay product concentrations are associated with naturally occurring
radioactivity, including K-40. The same samples will be used for TCLP analysis. In both cases,
the analyses will be conducted by laboratories certified by disposal sites or listed by USA-IOC.

Approximately 2,500 ft’ of solid radioactive waste will be generated during remediation activities.
The total amount shipped for disposal is estimated to be higher, about 3,125 ft’ assuming growth
factor of about 1.25, applied to the base estimate of 2,500 ft'. Waste will be packaged in nine ITC
containers. Expected waste forms are expected to include soils, concrete, wood, steel, and
miscellaneous waste and debris. Contaminated soils are expected to make up most of the waste
volume. Any natural moisture contained in soils generated during remediation activities will be
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absorbed with an approved desiccant prior to shipment for disposal. If excessive amounts of
liquids are found in the waste, sampling and analysis will be performed in accordance with the
ATG Field Operating Procedures. Arrangements for the processing and disposal of liquids wastes
will be coordinated with the USA-IOC Project Officer and ARL RSO.

Based on prior characterization data, no other types of hazardous materials are expected that would
result in the waste being classified as a mixed waste. However, should the presence of other types
of hazardous materials be found (e.g., lead), ATG will immediately inform the USA-IOC Project
Officer and ARL RSQ. Any subsequent characterization efforts will be conducted under USA-
IOC and ARL RSO approved methods. In addition, specific arrangements will be made for the
disposal of such wastes, as needed.

All data generated in support of waste characterization and packaging will be recorded to later
prepare the required shipping manifests (NRC Form 541 - Uniform Low-Level Radioactive Waste
Manifest) and demonstrate compliance with the waste acceptance criteria of the disposal facilities
(Envirocare and/or WCS). The data recorded will include external surface radiation exposure
rates, container surface contamination levels, type, weight and volume of container, DU
concentration, total DU inventory, RQ, waste class, physical and chemical form, type of absorbents
if used, transport index, and shipment methods.

The full containers will be transported from APG to a local rail spur for trans-shipment (or directly
on the transport truck) to Envirocare or WCS of Texas. MHF-Logical Solutions, Inc. (or an
equally qualified company) will provide transportation services to the disposal sites. All shipments
will meet the DOT requirements and comply with the IOC Standard Operating Procedures -
“Shipping Procedures for Unwanted Radioactive Material”. In addition, all activities associated
with packaging, loading, survey, and shipment will be conducted in accordance with the ATG Field
Operating Procedures. The drivers will be qualified and trained in accordance with DOT
regulations under 49 CFR Part 172.700.

The broker used for the waste shipments will be USA-IOC certified in accordance with the IOC
Standard Operating Procedure - “Shipping Procedures for Unwanted Radioactive Material”. It is
anticipated that waste generated during remediation activities will be shipped on a continual basis,
thereby, leaving only small amounts of waste to be shipped at the end of the project.

4.4.2 MISCELLANEOUS AND INVESTIGATION-DERIVED WASTES

All equipment, supplies, and materials leaving site will be surveyed in accordance with protocol
established for the project (see Table 5.1). Release limits will be those established in DG-4006,
Demonstrating Compliance With the Radiological Criteria for License Termination and with
Army Regulation EM 385-1-80. Equipment, tools, and materials not meeting the free release
criteria will be decontaminated or disposed of as radioactive waste. Used PPE and other related
wastes will be managed and disposed of with contaminated soils.

Liquid wastes are not expected during the conduct of remediation activities, nor are any liquid

effluents. Any natural moisture contained in soils generated during remediation activities will be
absorbed with desiccant prior to shipment for disposal. If liquids are found, sampling and analysis
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will be performed in accordance with the ATG Field Operating Procedures, which are based on
the requirements of 10 CFR Part 20, Table 2, Col. 2. Compliance with these requirements will be
documented.

Similarly, airborne effluents are not expected as a result of project activities. An air sampling
program will be established in accordance with Section 4.3 of the Decommissioning Plan following
the requirements of 10 CFR Part 20, Table 2, Col.1. Compliance with these requirements will be
documented.
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5. FINAL SURVEY PROCEDURES
5.1 MARSSIM ASSUMPTIONS AND PARAMETERS

The surveys and samples collected to demonstrate compliance with the release criterion have been
designed using the guidance provided in the “Multi-Agency Radiation Survey and Site Investigation
Manual”, MARSSIM, NUREG-1575, (Reference 10) for the soil, Army Regulation EM 385-1-80,
“Radiation Protection Manual”, (Reference 5) for facilities and equipment, and “Demonstrating
Compliance with the Radiological Criteria for License Termination” Draft Regulatory Guide DG-
4006, (Reference 4). The release criterion for this site is found in “Radiological Criteria for
License Termination”, 10 CFR 20, Subpart E, (Reference 1).

Derived Concentration Guideline Limits (DCGLs) are radionuclide and site specific activity
concentrations within a survey unit that correspond to the release criterion. DCGLs are required
for volumetric (i.e., soil) contamination and structural surface contamination as an average activity
level (DCGL.) and for small areas of elevated activity (DCGLa«). The volumetric DCGLs for the
Depleted Uranium Study Area (DUSA) of the Aberdeen Proving Ground (APG) Transonic Range
were derived by Argonne National Laboratory (ANL) using the unrestricted release criterion, for
the resident-farmer scenario, of 25 mRem/yr. The DCGLs are summarized here in Table 5.1.
The report, “Derived Uranium Guidelines for the Depleted Uranium Study Area of the Transonic
Range, Aberdeen Proving Ground, MD", (Reference 2) is the basis for the volumetric DCGLs of
this Work Plan. The ALARA target in Table 5.1 was selected based on the characterization
results (Reference 9).! The Non-Detectable target is taken from Table 6 “Minimum Detectable
Concentrations with Typical Radiation Survey Instruments for Various Contamninates and Field
Conditions” (Reference 17). Army Regulation EM 385-1-80 provides the basis for the surface
DCGLs - see Table 5.2. Depending on NRC requirements, site-specific surface contamination
limits may be developed using other tools, such as RESBUILD and DandD.

Table 5.1 DUSA Volumetric DGCLw

CONDITION DCGLw pCi/g
ANL (Ref. X) U-238 DCGL 230
ANL (Ref. X) U-238 DCGL (adjusted for DU and daughters) 190

' The results of the characterization study provide drawings identifying areas of the DUSA that exceed 35 pCi/g,
70 pCi/g, and 105 pCi/g. 35 pCi/g is below the detection limit for the field measurements, and 70 pCi/g is essentially
equal to the detection limit. 105 pCi/g was selected as the ALARA limit and remediation goal because areas exceeding
this concentrations are identified by the characterization survey results, can be detected using field measurement
techniques, and this concentration is approximately half of the DCGLw.
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ALARA Target 105
Non-Detectable Target 60

Table 5.2 DUSA Structural DCGLs
CONDITION LIMIT
Loose Surface Contamination < 1,000 dpm/100 cm’ (a, B) DCGL.
Fixed Contamination, Average < 5,000 dpm/100 cm’ (a, B) DCGLw
Fixed Contamination, Maximum < 15,000 dpm/100 cm’ (a, B) DCGLew

The DCGLav is not a single value, but a family of values developed for the site using the same
modeling assumptions and parameter values but reducing the size of the area containing the
activity. MARSSIM defines the ratio of the DCGLav to the DCGLw as the area factor. Since the
scan MDC is less than the DCGLw, the area factors do not affect the development and design of the
release survey. In the event that small areas of elevated contamination are evident after
remediation of the DUSA, conservative DCGLavcs will be developed based on the relative size of
the areas and the guidance provided in “Manual for Conducting Radiological Surveys in Support of
License Termination”, NUREG-5849 (Reference 14) to determine the need for additional

remediation.

The DUSA occupies approximately 50,000 m’. Areas with DU activity greater than 105 pCi/gm,
as identified in the characterization report and redefined in the confirmation surveys will be
remediated (See Section 6, Remediation Activities). MARSSIM recommends that remediated
areas receive a survey unit designation of Class 1. Areas of the DUSA that are remediated will be
designated as Class 1 areas. Areas of the DUSA that do not require remediation will be designated
as Class 2 areas. The results of the characterization survey indicate that the majority of the DUSA
has the potential to contain concentrations of DU greater than 35 pCi/gm, therefore, no areas were
designated as Class 3 or non-impacted areas.

Survey units are areas of specified size and shape for which a separate decision will be made
whether the unit attains the site-specific DCGLw. Survey units are formed by grouping contiguous
site areas with a similar use history and the same classification. It is expected, based on the
characterization results, that most of the DUSA will be classified as Class 2.

The sample variability in the DUSA was estimated to be approximately 26 pCi/g using the
expected range of the data following remediation (0 pCi/g to 105 pCi/g) divided by four. The
standard deviation for the characterization data less than 105 pCi/g for the five rows on the
characterization grid ranged from 11 pCi/g for row 5 (grids A5, B5, and C5) to 30 pCi/g for row 2
(grids Z2, A2, B2, and C2). The estimated variability of 26 pCi/g is consistent with these values.
MARSSIM defines the lower bound of the gray region (LBGR) as the activity where the user would
like to know the probability of failing to release a “clean” survey unit For the DUSA the LBGR
was selected to be 105 pCi/gm because this was the cut off for identifying areas that require
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remediation, so the probability of failing to release a site with activity below this level should be low.
The relative shift is defined as the DCGLw minus the LBGR, divided by the variability. This
results in a relative shift of 3.2 ([190-105]/26). MARSSIM recommends rounding down to 3.0
when the relative shift exceeds 3. Therefore, 3.0 was used to determine the number of
measurements per survey unit. The acceptable Type I and Type II decision error rates were
selected as 0.05. This means there is a 5% chance that a survey unit with an actual concentration
of 190 pCi/g of DU would be determined to have a concentration less than 190 pCi/g. It also
means that there is a 5% chance that a survey unit with an actual concentration of 105 pCi/g would
be determined to have a concentration greater than 190 pCi/g. MARSSIM, Table 5.5, lists 14
measurements for a relative shift of 3.0 and decision error rates of 0.05. This means that 14
samples will be collected in each Class 1 survey unit greater than 140 m® and in each Class 2
survey unit.

5.1.1 DELINEATION AND LAYOUT OF CLASS 1/CLASS 2 SURVEY AND SAMPLE AREAS

5.1.1.1  Soil Survey Units

‘The DUSA is too large to be considered a single Class 2 survey unit. MARSSIM recommends
that the survey unit size match the modeling assumptions used to develop the DCGLs. Since the
ANL report does not list the area of exposure used, the RESRAD default value of 10,000 m’ was
used to divide the site into § Class 2 survey units of approximately 60 x 180 meters. This value
(10,000 m?) is consistent with the guidance found in MARSSIM. These survey units will roughly
correspond to the rows (i.e., 1 through 5) of the characterization maps, adjusted to keep the areas
approximately equal in size. The survey units will be designated and marked for identification (e.g.,
color coded metal stakes) in the north-west corner. (The DUSA does not lay perfectly aligned
north and south. The perpendicular from the east-west axis will be designated as “Survey North”.)
Each survey unit will be subdivided and marked (e.g., color coded wood steaks) at ten meter
intervals for reference and establishment of sampling and measurement locations. Two 400 m®
areas will be identified and marked, in each Class 2 survey unit, as verification areas. These areas
will be randomly selected, but skewed to not coincide with Class 1 survey units (including the
“buffer”) or structures. A GPS (Global Positioning Satellite) tracking system may be used during
the gridding process to assist in identifying grid locations. Example sample locations have been
determined and placed on the figures using a random-start triangular grid system. Sample
locations that fall within structures or within Class 1 survey units (including the “buffer”) will be
eliminated and replaced, if necessary, with additional randomly selected locations to maintain the
correct number of measurements.

Figure 5.1 shows the expected boundaries of the five Class 2 survey units. Figure 5.2 depicts the
expected locations of the Verification Areas within the Class 2 survey units. Figures 5.3 through
5.7 show examples of sample locations on a random-start triangular grid in Class 2 survey units 1
through 5, respectively. The actual survey unit boundaries, areas, and sample locations cannot be
finalized until after the remedial action support survey when the area classifications are finalized.

31



Allied Technology Group, Inc.
APG - DUSA Decommissioning Plan Rev. 1 March 24, 2000

For remediation purposes, there were thirteen areas of concern (Class 1 areas), i.e., one large area
and twelve small areas. Due to proximity and orientation, for final survey planning purposes these
areas correspond to three Class 1 survey units of greater than 100m®. The exact dimensions of the
units will be determined by field surveys (remedial action support surveys). For work planning
purposes the large area is expected to be approximately 250 m* with two smaller areas of
approximately 120 m® each. If, based on field conditions, isolated small areas exist outside the
bounds of these three areas, they will be marked and bounded as described below. While the
Class 1 survey unit boundaries cross over individual Class 2 survey unit boundaries, all of the
Class 1 survey units are fully contained within Class 2 survey units. The area surrounding each
Class 1 survey unit, in Class 2 survey units, will receive 100% scan coverage. The width of this
“buffer” will be dependent upon the relative size of the Class 1 survey unit. At a minimum, the
width of this area will be 10 % of the maximum dimension of the remediated area. The perimeter
and interior of the Class 1 survey units (including the “buffer”) will be delineated and marked, as
they fall within the Class 2 survey units, using the same system as the Class 2 survey units. The
Class 1 survey units and the associated “buffer” will be differentiated from the Class 2 survey units
using different color boundary indicators (e.g., green stakes - Class 2, yellow stakes - buffer, red
stakes - Class 1). The sample locations will be field determined and placed using a random-start
triangular grid system. It is likely that some small areas of elevated activity will be identified and
remediated during the remedial action support and verification survey with areas less than 140 m’.
MARSSIM guidance states that special considerations may be necessary for land areas less than
approximately 100 m’. Remediated areas smaller than 140 m® and larger than 1 m’ will have one
sample collected for every 10 m”. The number of samples will not be sufficient to support the
assumptions of the statistical tests so these results will be compared directly to the DCGLw. Areas
less than 1 m’ will not have any samples collected, but will receive a I-minute direct count with the
Nal(T1) detector. All Class 1 survey units will receive 100% scan coverage. The 1 m’areais
selected to correspond with the area of elevated activity used to develop the scanning sensitivity. A
scan speed of 0.5 m/sec is expected to be able to identify a 1 m’ area with a concentration of 60
pCi/g 95% of the time.

Figure 5.8 depicts the expected Class 1 survey units and their relationship to the Class 2 survey
units.

5.1.1.2  Structural Survey Units

There are ten structural survey units based on the characterization survey data. (Two additional
survey units may be necessary based on the results of the inaccessible area surveys of the security
box interiors.) Survey units that exceeded the characterization criteria are identified as Class 1
survey units, the remaining surfaces are identified as Class 2 survey units.

Building A-7 will be divided into two survey units. The entire interior of the structure will be
considered as one Class 2 survey unit. The entire exterior of the building and those areas
considered inaccessible during the characterization survey will be designated as one Class 1 survey
unit. Figures 5.9 and 5.10 depict the survey units for building A-7.
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Building X-Ray 2 will be divided into six survey units. The interior and exterior of the north wall
will be designated as one Class 2 survey unit, as will the interior and exterior of the east wall. The
interior and exterior of the south wall will be designated as one Class 1 survey unit, as will the
interior and exterior of the west wall. The ceiling and roof will be designated as a Class 1 survey
unit. The final survey unit (Class 1) will be comprised of the floor and the ground immediately
(approximately 1 meter or the width of the excavation necessary to expose inaccessible surfaces)
outside of the walls. Figures 5.11 through 5.16 depict the survey units for building X-Ray 2.
Figure 5.17 shows the Class 1, floor and ground, survey unit with the sample locations marked.

The exterior (and interior) surfaces of each Security Box will be designated as a Class 2 survey
unit. If contamination is detected during the survey of inaccessible areas, the interiors will be
designated as Class 1 survey units. Figures 5.18 and 5.19 depict the survey units for the Security

Boxes.

The structural surfaces will be gridded at 1 meter intervals for survey purposes. The grid lines will
be marked using a readily identifiable and repeatable system (e.g., paint or chalk lines). The floor
and exterior ground of X-Ray 2 will be gridded using 1 meter grid intervals, but treated for
sampling location purposes as a Class 1 soil survey unit, i.e., 14 locations placed using a random-
start triangular grid system.

Table 5.3 Structural Survey Units

BUILDING SURVEY UNIT | SURVEY
CLASS
A-7 All interior surfaces 2
A-7 All exterior and inaccessible surfaces 1
X-Ray 2 South wall - interior and exterior 1
X-Ray 2 West wall - interior and exterior 1
X-Ray 2 North wall - interior and exterior 2
X-Ray 2 East wall - interior and exterior 2
X-Ray 2 Ceiling and roof 1
X-Ray 2 Floor (soil) and ground outside the walls 1
Security Box 1 | Exterior 2
Security Box 1 | Interior *
Security Box 2 | Exterior 2
Security Box 2 | Interior *

* The classification of the interior surfaces of the Security Boxes will be determined during
the verification surveys taken during the Remediation Phase. If no contamination is
detected during the verification, they will be combined with the exterior surfaces as a Class
2 survey unit. If contamination is detected, they will be considered as individual Class 1

survey units.
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5.1.2 SURVEYS/SCANS OF CLASS 1 AREAS

5.1.2.1 Soil Survey Units

The scan coverage for each Class 1 survey unit will be 100%. This will be documented based on
the sub-grids established in the field layouts. This scan will be conducted using a Ludlum Model

2221 with a Model 44-10 2 x 2 Nal(T1) Detector (or equivalent) with a scan speed of less than 0.5
m/sec.

Direct measurements using a Ludlum Model 2221 with a Model 44-10 2 x 2 Nal(T1) Detector (or
equivalent) will be taken at each sample location prior to collecting the surface soil sample. These
direct measurements will be integrated one minute counts.

Dose rates will be obtained at each sample location using a Ludlum Model 19 uR meter (or
equivalent). Dose rates will be obtained at contact with the surface prior to collecting the soil
sample and at waist level (1 meter).

If, based on field conditions, isolated small areas exist outside the bounds of the three anticipated
Class 1 survey units of greater than 100 m’, one direct measurement and dose rate point will be
marked for each 10 m® of surface area. These direct measurement results will be compared
directly to the DCGLw and will not use the statistical tests to demonstrate compliance and eligibility
for release. A minimum of three measurements and dose rates will be obtained in each limited
area identified.

5.1.2.2  Structural Survey Units

The scan coverage for each Class 1 survey unit will be 100% using a Ludlum Model 2221 with a
Model 43-69 Gas Flow Proportional Detector (or equivalent). This scan will be conducted at a
scan speed not to exceed ¥ probe width per second (approximately 2” per second).

A direct measurement will be obtained from each 1 meter square grid, at the point of the highest
scan count rate, using a Ludlum Model 2221 with a Model 43-69 Gas Flow Proportional Detector
(or equivalent). These direct measurements will be integrated one minute counts.

5.1.3 SAMPLES FROM CLASS 1 AREAS

3.1.3.1 Soil Survey Units

Surface soil samples will be collected from each of the 14 locations in each Class 1 survey units

greater than 100 m’.

These samples will be approximately 1 kg (2.2 Ib) from the top six inches of sail at the sampling
location.
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The sampling tool (e.g., garden trowel) will be cleaned between samples to prevent cross
contarnination of samples.

Chain-of-Custody (COC) will be established and maintained in accordance with ATG Field
Operating Procedures (Appendix 3).

Samples analysis will include gamma spectroscopy on all samples (42) and alpha spectroscopy on
15% of the samples (7).

5.1.3.2  Structural Survey Units

A 100 cm® smear (swipe) sample will be obtained from each square meter grid for structural Class
1 survey units.

Smear samples will be field counted using a Ludlum Model 2221 with a Model 44-9 GM Detector
(or equivalent) and returned to the office area for analysis with a Ludlum Model 2929 Scaler with a
Model 43-10-1 ZnS(Ag)/plastic Scintillation Detector (or equivalent).

Media samples will be obtained from each Class 1 survey unit including: core bore samples and/or
chips from the concrete surfaces, pieces of steel (approximately 100 cm’ samples), and soil from
the soil surfaces of X-Ray 2. Anticipated distribution of samples is: soil 14, concrete 4, and steel
2).

The floor and exterior grounds of X-Ray 2 will be gridded using 1 meter grids and sampled using
the protocol established for the Class 1 soil survey units, i.e., 14 soil samples from locations field
determined and placed using a randorm-start triangular grid system.

Chain-of-Custody (COC) will be established and maintained for media samples in accordance with
ATG Field Operating Procedures.

Samples analysis will include alpha and gamma spectroscopy on all samples (20).

The release limits identified in Table 5.2 will be used for the purpose of disposing of materials
cleared by the above noted survey methods. Depending on NRC requirements, site-specific
surface contamination limits may be developed using other tools, such as RESBUILD and DandD.

5.1.4 SURVEYS/SCANS OF CLASS 2 AREAS

3.1.4.1 Soil Survey Units

The scan coverage of each Class 2 survey unit (exclusive of: area taken up by structures, Class 1
survey units, and verification areas), will be a minimum of 10%. The minimum scan coverage of
10% is expected to be adequate for the Class 2 areas because a scan survey with 100% coverage
was performed as part of the characterization. The 10% scan coverage in the Class 2 survey units
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and the 100% scan coverage in the verification areas will be performed to verify the results of the
characterization survey and provide an additional level of confidence that all areas of concern have
been identified and addressed. This will be documented based on the sub-grids established in the
field layouts. This scan will be conducted using a Ludlum Model 2221 with a Model 44-10 2 x 2
Nal(T1) Detector (or equivalent) with a scan speed of less than 0.5 m/sec.

The scan coverage for each verification area (2 ea. 400 m’ areas per Class 2 survey unit) will be
100%. This will be documented based on the sub-grids established in the field layouts. This scan
will be conducted using a Ludlum Model 2221 with a Model 44-10 2 x 2 Nal(T1) Detector (or
equivalent) with a scan speed of less than 0.5 m/sec. Suspect areas, i.e., readings greater than the
field action level, will be flagged for further investigation.

Direct measurements using a Ludlum Model 2221 with a Model 44-10 2 x 2 NaI(T1) Detector (or
equivalent) will be taken at each sample location prior to collecting the surface soil sample. These
direct measurements will be integrated one minute counts.

Dose rates will be obtained at each sample location (including suspect spots identified in the
verification areas) using a Ludlum Model 19 pR meter (or equivalent). Dose rates will be obtained
at contact with the surface prior to collecting the soil sample and at waist level (1 meter).

5.1.4.2  Structural Survey Units

‘The scan coverage for each Class 2 survey unit will be 100% using a Ludlum Model 2221 with a
Model 43-69 Gas Flow Proportional Detector {or equivalent). This scan will be conducted at a
scan speed not to exceed % probe width per second (approximately 2" per second).

NOTE: The scan coverage for unrestricted release, in accordance with References 4 and 5, is
intended to encompass 100% of the surface. If the documentation of the verification of
characterization and remedial action support surveys encompasses 100% of the surface, a 10%
scan and reference to those surveys will be considered to meet the intent of the regulations.

A direct measurement will be obtained from each 1 meter square grid, at the point of the highest
scan count rate, using a Ludlum Model 2221 with a Model 43-69 Gas Flow Proportional Detector
(or equivalent). These direct measurements will be integrated one minute counts.

5.1.5 SAMPLES FROM CLASS 2 AREAS

5.1.5.1 Soil Survey Units
Surface soil samples will be collected from each of the 14 locations in each of the 5 Class 2 survey

units.
Surface soil samples will also be collected, for investigative purposes, from any suspect spots
identified in the verification areas.
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These samples will be approximately 1 kg (2.2 Ib) from the top six inches of soil at the sampling
location.

The sampling tool (e.g., garden trowel) will be cleaned between samples to prevent cross
contamination of samples.

Chain-of-Custody (COC) will be established and maintained in accordance with ATG Field
Operating Procedures.

Samples analysis will include gamma spectroscopy on all samples (70) and alpha spectroscopy on
15% of the samples (11). The total number of samples submitted for alpha spectroscopy may be
revised if it can be shown that a lesser number of samples will not impact the quality of the data and
interpretation of the results in confirming that D&D objectives have been met.

Samples analysis will include gamma spectroscopy on all samples and alpha spectroscopy on 15%
of the samples collected for investigative purposes.

5.1.5.2  Structural Survey Units
A 100 cm’ smear (swipe) sample will be obtained from each square meter grid for structural Class
2 survey units.

Smear samples will be field counted using a Ludlum Model 2221 with a Model 44-9 GM Detector
(or equivalent) and returned to the office area for analysis with a Ludlum Model 2929 Scaler with a
Model 43-10-1 ZnS(Ag)/plastic Scintillation Detector (or equivalent).

5.2 BACKGROUND AND QUALITY ASSURANCE SURVEYS

In order to ensure quality, measures will be instituted to evaluate all field measurements and
corresponding analyses for samples sent out to an off site laboratory. In addition, instrument
responses will be bench-marked during mobilization to determine background counting rates, and
to develop instrument specific relationships, e.g., cpm vs. pCi/g, uR/hr vs. pCi/gm. These
relationships will be used to develop and establish “field action levels” to guide the D&D and the
final status surveys.

These instrument relationships will be developed relating the response (cpm or uR/hr) to known
soil contamination levels (pCi/g). A series of regression analyses will be developed to express the
response to specific measurement geometry, soil matrix, and surface condition. Instrument
response may be expressed as a power function in the form:

Cou a (cpm or uR/hr)’, where:

CDU

Lab derived DU soil concentration, pCi/g,
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cpm, uR/hr - = Instrument response, net cpm or uR/hr, corresponding to sampling
location,
a,b = Regression coefficients, qualified with coefficients of determination,
r’,

These relationships will take into account that the associated uncertainty between field and
laboratory analyses will increase as radioactivity levels decrease. A total of 25 samples will be
collected for this purpose and sent out for gamma and alpha spectroscopy analysis. In addressing
this aspect, the method will identify ways to compensate for these uncertainties, e.g., increasing
counting times for fixed integrated measurements or decreasing scan rate. These relationships
between soil activity levels and instrument response will be full documented to withstand technical
and regulatory scrutiny. '

The performance of the scanning and direct measurement instruments will be monitored in the
field using daily performance checks and background plotted on control charts. The performance
of the measurement system will be evaluated by replicating 5% of the direct measurements and
scans.

The depth of contamination on concrete and steel surfaces and identifying an appropriate
background under field conditions will be addressed as a part of the D&D/ER process. Small test
areas (i.e., 1 m’) will be identified on the interior and exterior of Building A-7. The existing
conditions will be documented with 5 direct readings from the surface(s). A thin layer will be
removed by scabbling (or other surface removal technique) and the measurements will be
repeated. This process will be repeated until all 5 readings are less than 500 cpm (i.e., the
estimated background plus 1.5 standard deviations). Once the depth of contamination has been
determined for each area, these areas will provide a background reference area. At least 30 direct
measurements will be performed in the reference areas to estimate the background for reference
and data evaluation.

The analytical laboratory will provide information on the historical performance of the alpha and
gamma spectroscopy procedures and demonstrate that the measuring systems were operating
within these historical parameters during the analysis of surface soil samples. In addition, 25
collocated surface soil samples will be collected and sent to the laboratory for analysis. These
samples locations will be randomly selected from the Class 1 and Class 2 final status survey
locations. {Analysis will replicate the analysis of the original sample.) These collocated samples
will be used to provide an estimate of the overall precision associated with the survey design for the
exterior survey units. The results of these analyses will be used to evaluate the overall uncertainty
associated with the decisions made based on the survey results.

5.3 SAMPLE ANALYSIS
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Table 5.4 provides a recap of the analysis required on the soil samples taken to demonstrate
compliance with the DCGLs. These samples include final status survey samples, investigative
samples, survey design precision estimation, and instrument relationships.

Table 5.4 DUSA Sample and Analysis Recap

SAMPLE APPROXIMATE ANALYSIS
TYPE/LOCATION NUMBER * REQUIRED
Class 1 Survey Units 42 Gamma Spec - 100% (42)
Alpha Spec - 15% (7)
Class 2 Survey Units 70 Gamma Spec - 100% (70)
Alpha Spec - 15% (11)
QA Collocated 25 Gamma Spec - 100% (25)
Alpha Spec - 15% (4)
QA Relationship 25 Gamma Spec - 100% (25)
Alpha Spec - 100% (25)
Investigative 50 Gamma Spec - 100% (50)
Alpha Spec - 15% (8)
Structural (Includes Soil) 20 Gamma Spec - 100% (20)
Alpha Spec - 100% (20)

NOTE: Insome cases one sample may serve 2 functions, i.e., a collocated sample may also
serve as a relationship sample or a survey unit sample may also serve as relationship sample.

5.4 IDENTIFICATION OF MAJOR CONTAMINANT

Based upon available information and historic assessment of site operations and on the results of
the 1996 characterization surveys and sampling the significant radiological contaminate in the
Transonic Range Depleted Uranium Study Area (DUSA) has been determined to be Depleted
Uranium (DU). The isotopic distributions of U-234, U-235, and U-238 appear to be those
described for DU since the U-238 activity is greater than 80% with U-234 at less than 20%. If the
activity were natural uranium the U-238 and U-234 activities would be equal, since the daughter,
U-234, would be in natural equilibrium with the parent, U-238.

For this effort, the radionuclides of concern from the DU are U-238, U-234, Th-234, Pr-234, and
Pr-234m. The Thorium and Protactinium isotopes are short lived daughter products from the
decay of U-238.
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Characterization samples were also analyzed for gamma emitting radionuclides and Technecium

99 (Tc-99). No other significant gamma emitting radionuclides were detected. Tc-99 was not

detected in the sample.

On the basis of the combination of contaminates, the DCGLs for building, equipment, and

material surfaces are considered to be equivalent to the acceptable surface contamination levels for

Uranium listed in Table 6-4 of Reference 5. These levels are recapped in Table 5.5.

Table 5.5 DUSA Surface DCGLs

CONDITION LIMIT
Loose Surface Contamination < 1,000 dpm/100cm’ (a, B) DCGL.
Fixed Contamination, Average < 5,000 dpm/100cm’ (a, B) DCGLw
Fixed Contamination, Maximum < 15,000 dpm/100c?’ (a, B) DCGLex
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6.0 RADIOACTIVE WASTE MANAGEMENT

All equipment, supplies, and materials leaving the site will be surveyed in accordance with the
protocol established in ATG Field Operating Procedures (Appendix 3). Release limits will be
those established in DG 4006, Demonstrating Compliance with the Radiological Criteria for
License Termination (Reference 4) and Army Regulation EM 385-1-80. Equipment, supplies, and
materials not meeting the free release criteria will be decontaminated or disposed or as radioactive
waste.

No liquid wastes are expected to be generated as a result of this project, nor are any liquid effluents
expected to be recovered or sampled during this project. Any moisture derived from the soil
remediation will be absorbed with desicant prior to shipment of the remediated material for
disposal. If liquid samples are required, they will be performed in accordance with ATG field
Operating Procedures which are based on the regulations and limitations of 10 CFR 20 (Reference
13).

No airborne effluents are expected to be generated as a result of this project. However, an Air
Sampling Program will be established in accordance with Section 4 of this Work Plan and

Appendix 3. The results of the samples will be used to document compliance with 10 CFR 20.

Approximately 2,500 ft3 of solid radioactive waste (soil and debris) is anticipated to be generated as
a result of this project. Based on the characterization data, there are no other hazardous
components that would result in the waste being classified as a mixed waste. This data will be
verified prior to packaging and disposal of the waste generated in the remediation process. This
waste will be handled, packaged, stored, and disposed of as follows.

The highest sample activity, recorded in the characterization data, was 4.23 E5 pCi.g. While the
anticipated average concentration is much lower, this activity will be used for planning purposes.

The waste generated from this project will be packaged in hard covered roll-off containers with a 6
mil liner. These containers will be staged in the loading area on transport trucks or on cleared
ground. Staging will be based on field conditions.

Containers will be covered and sealed upon completion of loading. All partially full containers will
be covered at the end of the work day, or if work is suspended for more than 2 hours.

All exterior surfaces of the containers, and the transport vehicles, will be verified to be free of loose
surface contamination prior to removal from the DUSA.

If on-site storage is necessary prior to shipment, the storage area will be barriered and posted
“Radioactive Materials Storage Area” and Authorized Entry Only”.

All containers will be surveyed prior to shipment in accordance with ATG Field Operating
Procedures and in compliance with 49 CFR 171 - 179 (Reference 15). Maximum expected dose
rates on the exterior of the containers is 1,000 uR/hr. The general area (30 cm) dose rate is
anticipated to be between 20 and 100 uR/hr, depending on the distribution of DU inside the
container.
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¢ The full containers will be transported from APG to a rail spur for trans-shipment (or
directly on the transport truck) to WCS of Texas or other licensed and approved disposal
site. The final mode of transportation will be field determined.

¢ All shipments will meet the DOT requirements of Reference 15 and comply with the IOC
Standard Operating Procedure - Shipping Procedure for Unwanted Radioactive Material,
(Reference 16). In addition, all activities associated with packaging, loading, survey, and
shipment will be conducted in accordance with the ATG Field Operating Procedures.

¢ The broker for this waste will be IOC approved in accordance with Reference 16.

e [tis anticipated that all waste generated during this project will be shipped before the end of
the project.
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7.0 SELECTED PROCEDURES AND EQUIPMENT
7.1 INSTRUMENTATION
7.1.1 CALIBRATION

Electronic and source calibrations of field instruments used for decommissioning and unrestricted
release of facilities and sites will be performed by the manufacturer or by another approved vendor
laboratory.

Third party analytical laboratories will provide information on the calibration and historical
performance of analytical equipment and demonstrate that the measurement system was operating
within these parameters during the analysis of project samples.

Copies of the calibration data will be maintained in the field office as a part of the field instrument
control data file.

7.1.2 CORRELATION

Instrument responses will be benchmarked, on a project specific basis during mobilization and
setup, to determine background rates and establish instrument specific relationships (e.g., cpm vs.
pCi/gm and/or uR/hr vs. pCi/gm) used to establish field action levels and end points.

These responses will be documented as a part of the field instrument control data file.
7.1.3 DAILY RESPONSE

All field instruments will be response checked on a daily basis. The minimum checks will include:
a visual survey for physical damage, a verification that the calibration and performance check
stickers are intact, verification that the instrument is in calibration, i.e., the calibration due date has
not passed, a battery check, and response check to a known source.

The response check data will be recorded in accordance with ATG Field Operating Procedures,
Appendix 3, on ATGF-003.

The background and source check data for field and laboratory instruments will be plotted on
control charts as a measure of performance reliability.

As an additional measure of reliability, a minimum of 5 percent of the direct measurements and
scans will be replicated. The locations of replicate measurements will be determined on a biased
random basis.
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7.1.4 OPERATION

Field instruments will be operated in accordance with the ATG Field Operating Procedures.

Instruments obtained for use on a specific project, (e.g., leased, borrowed) that are not a part of the
ATG inventory, will be operated in accordance with the operating procedure provided by the
vendor/owner.

7.2 INSTRUMENT SELECTION

To ensure quality of measurements and that the measurements meet the intent of the applicable
guidelines and regulations (i.e., can detect the levels of radioactivity required for release),
instruments for the DUSA project have been selected using the relevant guidelines of “Multi-
Agency Radiation Survey and Site Investigation Manual” (MARSSIM), NUREG-1575, (Reference
10) and “Minimum Detectable Concentrations with Typical Radiation Survey Instruments for
Various Contaminates and Field Conditions”, NUREG-1507, (Reference 17).

Table 6.1 lists the instruments to be used for the DUSA survey activities along with typical
operating parameters. While specific Types/Models of instruments and detectors are listed, this
does not preclude the use of equivalent meters or detectors. Substitution may be made for a variety
of reasons including equipment availability and operational considerations.

Table 6.1 Instrument Selection

Minimum
Indicated Meter Detector Detector Efficiency Detectable
Use Type Concentration
Alpha Survey | Ludlum Ludlum Scintillator 15 % 90 dpm/100 cm’
Model 3 43-65 ZnS(Ag)
Alpha Survey | Ludlum Ludlum Gas Flow 15% 50 dpm/100 cm’
Model 2221 | 43-68 Proportional
Beta Survey Ludlum Ludlum G-M 20 % 1080 dpm/100 cm?
Model 3 44-9
Beta Survey Ludlum Ludlum Gas Flow 20 % 420 dpm/100 cm’
Model 2221 | 43-68 Proportional
Alpha Surface | Ludlum Ludlum Scintillator 35% 150 dpm/100 cm*
Activity Model 2929 | 43-10-1 ZnS{Ag)/Plast.
Beta Surface Ludlum Ludlum Scintillator 30 % 727 dpm/100 cm’
Activity Model 2929 | 43-10-1 ZnS(Ag)/Plast.
Gamma Scan | Ludlum Ludlum Scintillator N/A 56 pCi/gm
Model 2221 | 44-10 2 x 2 Nal(T1)
Gamma Ludlum Integral Scintillator N/A 1 uR/hr
Dose Rate Model 19 1 x 1 Nal(T1)
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Figure 5.1 DUSA Class 2 Survey Units
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Figure 5.2 DUSA Class 2 Survey Units Verification Areas
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Figure 5.3 Class 2 Survey Unit 1 Sample Locations
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Figure 5.4 Class 2 Survey Unit 2 Sample Locations
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Figure 5.5 Class 2 Survey Unit 3 Sample Locations
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Figure 5.6 Class 2 Survey Unit 4 Sample Locations

s 3 s s s s s
s ] s S ] s s
S Randomly selected starting point T
s Sample points layed out from S using Triangular Grid Measurement Pattern North
(Project North)

Points will be added or dropped in the field to maintain 14 statistical points

___ 10 meter grid lines

Page 52




Allied( 4 hnology Group, Inc ( (
APG - LUSA Work Plan Rev. 0 September, 1999

Figure 5.7 Class 2 Survey Unit 5 Sample Locations
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Figure 5.8 DUSA Class 1 Survey Units
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Figure 5.9 Building A-7, Class 2 Survey Unit - Interior
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Figure 5.10 Building A-7, Class 2 Survey Unit - Exterior
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Figure 5.11 X-Ray 2, Class 1 Survey Unit, South Wall
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Figure 5.12 X-Ray 2, Class 1 Survey Unit, West Wall
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Figure 5.13 X-Ray 2, Class 2 Survey Unit, North Wall
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Figure 5.14 X-Ray 2, Class 2 Survey Unit, East Wall
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Figure 5.15 X-Ray 2, Class 1 Survey Unit, Roof and Ceiling
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Figure 5.16 X-Ray 2, Class 1 Survey Unit, Floor and Grounds
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Figure 5.17 X-Ray 2, Class 1 Survey Unit, Floor and Grounds Sample Points
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Figure 5.18 Seurity Box 1 Survey Unit(s)
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Figure 5.19 Seurity Box 2 Survey Unit(s)
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1.0

SPECIFICATIONS FOR DECOMMISSIONING PLAN

GENERAL INFORMATION

The purpose of this Decommissioning Plan will be to provide guidance for the
remediation and decommissioning of the area of the Transonic Range at Aberdeen
Proving Ground, specifically to the 12 acres of the Transonic Range referred to in
the General Physics Corporation’s ‘Radiological Characterization Report’ as the
Depleted Uranium Study Area (DUSA). This Decommissioning Plan for the DUSA
of the Transonic Range and the associated structures associated with this area will
provide guidance for the remediation and surveys and samples required to ensure
that the established release criterion is in compliance with the guidance provided in
the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM,
NUREG-1575) , the Radiological Criteria for License Termination (Draft Regulatory
Guide DG-4006), and the release criterion for the site as defined in Subpart E,
“Radiological Criterion for License Termination” of 10 CFR Part 20. Site Specific
Derived Concentration Guideline Levels (DCGL,,) Averages are developed in this
Decommissioning Plan. Additional guidance will be provided by the methodology
prescribed in the Federal Register/Volume 63, Number 222/Wednesday, November
18, 1998 pages 64132 to 64134. Building and material surfaces will have DCGLs
which reflect the acceptable surface contamination levels for uranium in Table 6-4 of
Army Regulation EM 385-1-80.

The following is an excerpt form the General Physics Corporation’s ‘Radiological
Characterization Report for the Transonic Range, Depleted Uranium Study Area’.
The history of the range was obtained from archival data and from interviews with
current and former employees at the site and from environmental monitoring reports
from the site.

The Transonic Range, Depleted Uranium Site Area (DUSA), is located at a site
within the boundaries of the Transonic Range. This area is in the Aberdeen Area of
the Aberdeen Proving Ground (APG). The Aberdeen Proving Ground lies along the
western shore of the Chesapeake Bay in Harford and Baltimore Counties of the
state of Maryland, approximately 15 miles northeast of Baltimore. APG covers a
total of 72,516 acres of land and water and consists of two distinct areas: the
northern portion of APG, referred to as the Aberdeen Area (AA) and the southern
portion of APG, referred to the Edgewood Area (EA).

The Aberdeen Area became a formal military post, designated as Aberdeen Proving
Ground, in 1917. The Edgewood Arsenal was appropriated by Presidential
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Proclamation in 1918.

The Depleted Uranium Study Area (DUSA) is located on the southeast end of the
Transonic Range and was used for Depleted Uranium (DU) testing from 1973
through 1979. Testing consisted of gun launching DU penetrators from two
locations located on the northern portion of the site at targets mounted adjacent to
the X-ray units to the south. Stripper/deflector plates located in between the launch
or shooting locations were designed to strip or deflect the sabot away from the
penetrators while the shell was in flight to the target. Penetrators were either
stopped in the target or penetrated the target and impacted into a backstop located
a short distance behind the target: The majority of the DU melted into the targets or

backstops. Some of the DU fell onto the soils around the targets or was scattered -

into the surrounding areas. All DU ammunition was treated as radioactive material.

Except for shot targets and other designated contaminated materials, most
radioactive materials were maintained onsite in a radioactive material storage area
located to the east of the impact zone. These shot targets and other designated
materials have been remediated, recycled and/or disposed of at an approved
radioactive material waste disposal site.

After testing with DU materials ceased, the Army Research Laboratory (ARL) Health
Physicist conducted an initial site cleanup to reduce the radioactive waste inventory
and to allow for the testing of other ammunition which did not contain radioactive
material such as DU. This effort included removing shot targets and other materials
from the radioactive storage area. This initial effort also included surveying and
removing contaminated soil, sand, and other contaminated material. The result of
this initiai characterization and remediation was to bound and define the remaining
potentially radioactive contamination into an approximately 12 acre site, the
Depleted Uranium Study Area (DUSA).

From December of 1995 through May of 1996 a study of the DUSA was conducted
by the General Physics Corporation to determine the extent of the contamination at
the site. The site continues to be listed as a radiation test facility in the U.S. Army
Research Laboratory’s Nuclear Regulatory Commission License even though no
testing with DU materials has been conducted in this area since 1979. A
determination was made by the U.S. Army in 1995 to cease licensed activities at the
DU Study Area (DUSA). This characterization was performed by the requirements
of the NRC’s Branch Technical Position, ‘When to Remediate lnadvertent
Contamination of the Terrestrial Environment'.

The report of this characterization, “Transonic Range Depleted Uranium Study Area
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Radiological Characterization Report”, General Physics Corporation, 1996 reached
the following conclusions:

. Based on the radiation surveys no removable contamination was found on
the structures surveyed at DUSA. Fixed radiation contamination levels in
structures A-7, X-Ray 1 (removed since the characterization), X-Ray 2 are in
excess of the guideline values.

. Soil data does not show the presence of any radio nuclides other than
isotopes of U-238 and U-235 above ambient levels. The approximate
distribution of the uranium isotopes is that of depleted uranium.

. All areas showed soil concentrations in excess of the guideline values for
depleted uranium with the highest concentrations in grids C1, C2, B2, B3, A1
and A4. Much of the contamination is limited to the top three inches of the
soil. Also it appears that much of the contamination is localized to well
defined areas. Any remedial actions will require careful planning and
implementation as it is likely that subsurface UXO will be encountered. In
particular, grids A1, C1, and C2 showed high concentrations of ferrous and
non-ferrous metal from the magnetometry surveys.

. The soil does not contain any other hazardous materials, pesticides,
herbicides, or explosives above the regulatory limit.

NOTE: The guideline values referred to in the characterization report are not
necessarily the guidelines used in the work plan. The guideline used in this work
plan were derived in accordance with the most current guidance, i.e., “Multi-Agency
Radiation Survey and Site Investigation Manual” (MARSSIM), NUREG-1575 for soil
and “Demonstrating Compliance with the Radiological Criteria for License
Termination”, Draft Regulatory Guide DG-4006 for structures.

Based on the scoping and characterization data, the Industrial Operations
Command contracted Argonne National Laboratory (ANL) to provide the volumetric
Derived Concentration Guideline Levels (DCGL) applicable to the DUSA in
accordance with the values contained in MARSSIM. The report, “Derived Uranium
Guidelines for the Depleted Uranium Study Area of the Transonic Range, Aberdeen
Proving Ground, MD”, Argonne National Laboratory, 1999 is the basis for the
volumetric DCGLs of this Decommissioning Work Plan.

1.1 License and Required Permits
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The license for this decommissioning activity is the US Army Garrison, Aberdeen
Proving Ground, Directorate of Safety, Health and Environment, Aberdeen Proving
Ground Health Physics Office’s Broadscope License. This broadscope Nuclear
Regulatory Commission (NRC) License provided for possession and testing of
Depleted Uranium (DU) ammunition. The license number is SMB-1141

The license will not be terminated by this decommissioning activity. All remediation
and decommissioning activities for the Transonic Range will be conducted under the
guidance of this license and the approved NRC Decommissioning Work Plan.

A Department of the Army Radiation Permit (DARP) will be obtained by ATG from
APG Radiation Protection Management. This permit will identify any radioactive
material, specifically check sources, which will be brought on the site as part of the
remediation activities for more than 15 days.

Before any excavation is conducted at the site, an Excavation Permit will be
obtained from responsible base personnel. This permit will ensure that the required
excavation areas have been evaluated as much as possible for potential
underground hazards including electrical and water lines.

A Burn Permit will be issued by ATG Management Personnel in accordance with the
attached Health and Safety Plan prior to the use of any heat sources for welding,
burning, or grinding. This permit will detail the requirements to be followed for this
evolution including fire watches, fire extinguishers, separation of flammable material,
and the like.

1.2 Affected Grounds and Structures

The Depleted Uranium Study Area comprises approximately 12 acres of property on
the southeast end of the Transonic Range at Aberdeen Proving Grounds. The gun
locations were located on the northern portion of the site and fired at targets to the
south. The DUSA can be described as a cleared relatively flat tract, surrounded by
woods to the east, south, and west. Swampy areas are found behind the Transonic
range catch basin to the south, along the wooded areas to the west, and in the
northeast section of the site.

The east side of the site was stabilized approximately 10 years (late 1980s) when a
layer of landscaping plastic was laid north of building A-7 to the tree line to the east
and west toward X-Ray 1. A four to eight inch layer of gravel was laid over the
plastic. At about the same time, the small swampy area to the north of the firing
positions was covered with 2 to 4 feet of soil so that the guns could be moved
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further away from the targets.

The DUSA originally contained five small industrial type associated structures.
Since the characterization one structure, X-Ray 1, has been removed. The
remaining structures are:

Building A-7: This structure is located on the southeast side of the DUSA and
is constructed of concrete. The building covers approximately 20 m? and is
approximately 3 meters high. The northern face of the building is covered by
an earthen berm. No known drains or ventilation systems are associated
with this building. The interior does contain work tables and storage shelves.
The installation used A-7 to store electronics equipment.

Building A-7 meets the release guidelines with the exception of the joints
between the steel plates on the roof and east exterior wall. The area
between the roof and the walls, the north exterior wall, and the west exterior
wall could not be accessed for characterization and are therefore assumed to
be contaminated.

X-Ray 2: X-Ray 2 is located on the southern portion of the DUSA and covers
approximately 58 m? with a nominal wall height of approximately 3.5 meters.
There are no known drains associated with X-Ray 2. The structure contains
a U.S. Army Field Electronics Trailer. The trailer is constructed of aluminum
and rests on a raised platform above the ground.

Significant portions of X-Ray 2 were either inaccessible (therefore,
considered contaminated) or showed fixed contamination above the
guidelines. These areas include the west end of the south exterior wall, the
west exterior wall, the lower roof, the upper roof, and the interior floor.

Security Boxes: Security Box 1 covers approximately 50 m? and is located
northwest of X-Ray 2 along the access road. Security Box 2 occupies
approximately 26 m? and is located north of the affected area of the DUSA.
Both are constructed of 1 inch steel, have 4 vents in the roof, and have a
door and an equipment hatch in the south facing wall. There are no known
drains in these structures.

The Security Boxes meet the release guidelines on the exterior portions of
the structures. The interiors were inaccessible during the characterization
and are therefore considered to be contaminated.
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Grounds and Soils:

The soil composition of the affected areas of the DUSA is primarily a sandy loam
with gravel added in certain areas.

ARL conducted soil sampling from 1973 to 1978, and again in 1991, as part of their
environmental monitoring program. Analytical results for soil samples collected from
several areas around the radioactive waste storage area and behind the backstops
showed levels in excess of the guideline values for unrestricted use. Most of the soil
contamination was found in the radioactive waste storage area. Concentrations in
this area ranged from background to 520 pCifgm.

During the characterization surveys of the DUSA in the 1895 and 1996 timeframe,
numerous soil samples were taken and analyzed for radioactive and other
hazerdous components. The characterization report issued by General Physics
concluded that all areas showed soil concentrations in excess of the guideline
values fo depleted uranium with the highest concentrations residing in
characterization grids C1, C2, B2, B3, A1, and A4. Much of the contamination is
limited fo the top three inches of the soil. It also appears from the characterization
data that much of the contamination is localized to well defined areas. The highest
activity reported in the characterization report was found in characterization grid A2
and was 4.23 E5 pCi/gm (See Attachment 1 “DU Study Area Survey Locations" for a
graphic representation of the site radiological contamination).

The characterization data also indicates the potential for subsurface unexploded
ordnance (UXO), which was predominate in characterizationgrids A1, C1, and C2.

The characterization samples were also analyzed and compared to the disposal site
criteria. This data indicated no hazardous material component in the soil that would
cause the remediated waste to be classified as a mixed waste. These sample
results will be verified prior to packaging and shipment of remediated waste
generated during this evolution.

1.3  Procedure for Updating or Revising Pages

In accordance with guidance provided in Regulatory Guide 3.65, Page 3, Section
3.3, data and text in the Decommissioning Plan should be updated or revised by
replacing pages. For any major changes to the Decommissioning Plan which will
involve a major change to the intent of these procedure this requirement will be
followed. This will involve a review by appropriate management members of ATG,
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IOC, and the NRC.

For minor changes to the procedures which do not involve an intent change changes
can be made on procedure change request forms and submitted by the ATG Project
Manager to the 10C, Health Physicist, for approval.

DESCRIPTION OF PLANNED DECOMMISSIONING ACTIVITIES

This section provides a description of the planned decommissioning activities and
tasks. In accordance with Regulatory Guide 3.65, “Standard Format and Content of
Decommissiong Plan for Licensees Under 10 CFR 30, 40, and 70", an activity is an
orgnaized uniot of work for performing a function and may consist of several tasks.
A task is a specified work assignment or job.

2.1 Decommissioning Objectives, Procedures, Activities, and Schedules

2.1.1 Decommissioning Objective

The objective of this project is the decontamination/remediation of the Depleted
Uranium Study Area (DUSA) of the Transonic Range at the Aberdeen Proving
Grounds, including facilities and equipmenet, to acceptable ALARA (As Low As is
Reasonable Achievable) levels for unrestricted release. The criteria for this release
shall be the Derived Concentration Guideline Levels (DCGLs) developed in
compliance with the “Multi-Agency Radiation Survey and Site Investigation Manual”
(MARSSIM), NUREG-1575 for the soil and Army Regulation EM-385-1-80,
“Radiation Protection Manual”, Table 6-4 for facilities and equipment.

Derived Concentration Guideline Limits (DCGLs) are radionuclide and site specific
activity concentrations within a survey unit that correspond to the release ctriterion.
DCGLs are required for volumetric (i.e., soil) contamination and structural surface
contamination as an average activity level (DCGL,)) and for small areas of elevated
activity (DCGLemc). The volumetric DCGLs for the Depleted Uranium Study Area
(DUSA) of the Aberdeen Proving Ground (APG) Transonic Range were derived by
Argonne National Laboratory (ANL) using the unrestricted release criterion, for the
resident-farmer scenario, of 25 mRem/yr. The DCGLs are summarized here in
Table 5.1. The report, “Derived Uranium Guidelines for the Depleted Uranium Study
Area of the Transonic Range, Aberdeen Proving Ground, MD”, (Reference 2) is the
basis for the volumetric DCGLs of this Work Plan. The ALARA target in Table 5.1
was selected based on the characterization results (Reference 9)." The Non-

! The results of the characterization study provide drawings identifying areas of the DUSA that exceed 35

pCi/g, 70 pCi/g, and 105 pCi/g. 35 pCi/g is below the detection limit for the field measurements, and 70 pCi/g is
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Detectable target is taken from Table 6 “Minimum Detectable Concentrations with
Typical Radiation Survey Instruments for Various Contaminates and Field
Conditions” (Reference 17). Army Regulation EM 385-1-80 provides the basis for
the surface DCGLs - see Table 5.2. Depending on NRC requirements, site-specific
surface contamination limits may be developed using other tfools, such as
RESBUILD and DandD.

DUSA Volumetric DGCLw TABLE

CONDITION DGCLy, pCi/gm
ANL (Ref. 2) U-238 DCGL 230
ANL (Ref. 2) U-238 DCGL (adjusted for DU and daughters 190
ALARA Target 105
Non-Detectable Target 60

essentially equal to the detection limit. 105 pCi/g was selected as the ALARA limit and remediation goal because
areas exceeding this concentrations are identified by the characterization survey results, can be detected using field
measurement techniques, and this concentration is approximately half of the DCGLy.
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DUSA STRUCTURAL DCGLs TABLE
CONDITION LIMIT
Loose Surface Contamination < 1,000 dpm/100cm? (a, B) DGCL,
Fixed Contamination, Average | < 5,000 dpm/100cm? (e, B) DGCLy
Fixed Contamination, Maximum | < 15,000 dpm/100cm? (a, B) DGClLeye

The DCGLgwc is not a single value, but a family of values developed for the site
using the same modeling assumptions and parameter values but reducing the size
of the area containing the activity. MARSSIM defines the ratio of the DCGLgyc to
the DCGL,, as the area factor. Since the scan MDC is less than the DCGL,, the
area factors do not affect the development and design of the release survey. In the
event that small areas of elevated contamination are evident after remediation of the
DUSA, conservative DCGLgycs will be developed based on the relative size of the
areas and the guidance provided in the “Manual for Conducting Radiological
Surveys in Support of License Termination”, NUREG-5549 to determine the need for
additional remediation.

The DUSA occupies approximately 50,000 m?. Areas with DU activity greater than
105 pCi/gm, as identified in the characterization report and redefined in the
confirmation surveys will be remediated (See Section 6, Remediation Activities).
MARSSIM recommends that remediated areas receive a survey unit designation of
Class 1. Areas of the DUSA that are remediated will be designated as Class 1
areas. Areas of the DUSA that do not require remediation will be designated as
Class 2 areas. The results of the characterization survey indicate that the majority
of the DUSA has the potential to contain concentrations of DU greater than 35
pCi/gm, therefore, no areas were designated as Class 3 or non-impacted areas.

Survey units are areas of specified size and shape for whixh a separate decision will be
made whether the unit attains the site-specific DCGLyw. Survey units are formed by
grouping contiguous site areas with a similar use history and the same classification. It is
expected, based on the characterization results, that most of the DUSA will be classified as

Class 2.

The sample variability in the DUSA was estimated to be approximately 26 pCi/g using the
expected range of the data following remediation (0 pCi/g to 105 pCi/g) divided by four.
The standard deviation for the characterization data less than 105 pCi/g for the five rows on
the characterization grid ranged from 11 pCi/g for row 5 (grids A5, B5, and C5) to 30 pCi/g
for row 2 (grids 22, A2, B2, and C2). The estimated variability of 26 pCi/g is consistent with
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these values. MARSSIM defines the lower bound of the gray region (LBGR) as the activity
where the user would like to know the probability of failing to release a “clean” survey unit
For the DUSA the LBGR was selected to be 105 pCi/gm because this was the cut off for
identifying areas that require remediation, so the probability of failing to release a site with
activity below this level should be low. The relative shift is defined as the DCGLw minus
the LBGR, divided by thevariability. This results in a relative shift of 3.2 {[190-105}/26).
MARSSIM recommends rounding down to 3.0 when the relative shift exceeds 3.
Therefore, 3.0 was used to determine the number of measurements per survey unit. The
acceptable Type | and Type I decision error rates were selected as 0.05. This means
there is a 5% chance that a survey unit with an actual concentration of 190 pCi/g of DU
would be determined to have a concentration less than 190 pCi/g. It also means that there
is a 5% chance that a survey unit with an actual concentration of 105 pCi/g would be
determined to have a concentration greater than 190 pCi/g. MARSSIM, Table 5.5, lists 14
measurements for a relative shift of 3.0 and decision error rates of 0.05. This means that
14 samples will be collected in each Class 1 survey unit greater than 140 m? and in each
Class 2 survey unit.

The work will utilize several methods of decontamination, including, excavation for
soil areas, and wiping , removal, and abrasive decontamination as necessary for
structures. All remediated soils and materials will be packaged and shipped in
accordance with the Industrial Operations Command (IOC) procedure, “Shipping
Procedures for Unwanted Radioactive Materials” using an approved IOC broker as
designated by this procedure. Following the successful remediation of the
Transonic Range and associated structures, a request will be submitted to the NRC
for the release of this area from APG’s license SMB 1141.

2.1.2 Activities and Tasks

An in-depth radiological characterization of the Transonic Range and associated
structures was completed and issued by General Physic’s Corporation. An
evaluation of the site radiological activity was performed by Argonne National
Laboratories (ANL) and remediation Derived Concentration Levels were proposed.
The conclusions from the General Physics Corporation’s characterizaton, “Transonic
Range Depleted Uranium Study Area Radiological Characterization Report”, 1996
are as follow:

Page 10




Allied Technology Group, Inc.
APG Specifications For Decommissioning Plan March 24, 2000

. Based on the radiation surveys no removable contamination was found on
the structures surveyed at the DUSA. However, fixed radiation levels in A-7,
X-Ray 1 and X-Ray 2 are in excess of the guideline values.

. Soil data does not show the presence of radionuclides other than isotopes of
U-238 and U-235 above the ambient levels. The approximate distribution of
uranium isotopes is that of depleted uranium.

. All areas showed soil concentrations in excess of the guideline values for
depleted uranium with the highest concentrations in grids C1, C2, B2, B3, A1,
and A4. Much of the contamination is limited to the tope three inches of soil.

Also it appears that much of the contamination is localized to well defined
areas. Any remedial action will require careful planningand implemnetation
as it is likely that subsurface UXO will be encountered. In particular, grids
A1, C1, and C2 showed high concentrations of ferrous and non-ferrous
metals from the magnetrometry surveys.

. The soil does not contain hazardous materials, pesticides, herbicides, or
explosives above the regulatory limit.

Note: The guideline values referred to in the characterization report are not
necessarily the guideline values used in the Decommissioning Work Plan.
The guidelines used in the Decommissioning Work Plan were derived in
accordance with the most current guidance, i.e., “Multi-Agency Radiation
Survey and Site Investigation Manual” (MARRSIM), NUREG-1575 for soil
and “Demonstrating complance with the Radiological Criteria for License
Termination”, Draft Regulatory Guide DG-4006 for structures.

The activities planned for accomplishing the remediation of the Transonic Range
and its associated structures are described in this NRC Decommissioning Work Plan
which consists of the Detailed Work Plan, the Health and Safety Plan, the Quality
Assurance Plan and this document the Decommissioning Plan. Each document
serves as a part of the instruction that provides the consistency of operation
required to successfully complete the decommissioning.

A final report will be prepared upon completion of the remediation effort. This final
report, when complete, together with the approved Decommissioning Plan, will
contain the required documentation supporting free release of the Transonic Range
and associated structures. When complete. This report would constitute a revision
to the decommissioning plan and would be added to that document. The remainder
of this section provides a brief summary of the contents of each document in the
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work package.

Detailed Work Plan

The Work Plan is the action document of the Work Package. It provides the step-
by-step! work process for the performance of the remediation, waste management,
and final survey and sample as well as other specific task. The Work Plan also
include the basic background of the area, a description of the transonic range and
associated structure, the operating history, previous characterization survey
information, related map and profiles of the transonic range and related structures,
remediation activities and objectives, final survey requirements, radioactive waste
management, and instruments and procedures.

The Work Plan for this project provides a summary discussion of the background of
the Transonic Range and associated structures including a description of the site
and associated structures. The Work Plan summarizes radiological data from the
Transonic Range, Depleted Uranium Study Area, Radiological Characterization
Report prepared by General Physics. The instruments to be used, their detection
capabilities, and the required calibration data and documentation are included in this

document.

The Remediation Procedure includes guidance for the preparation and mobilization
effort, establishing the characterization grid reference system, surveys of structural
areas including inaccessible areas, remediation, equipment release and
demobilization. The Final Survey Procedures describe the final release survey
which shall be accomplished within the guidance of NUREG-1575, MARSSIM. This
section includes a discussion of MARSSIM assumptions and parameters, the
delineation and layout of Class 1 and Class 2 Survey and Sample Areas, Surveys
and Samples from these areas, Background and Quality Assurance Surveys,
Sample Analysis, and ldentification of Major Contaminants.

The section on Radioactive Waste Management describes the staging of radioactive
waste generated from the remediation of soil and structural material generated
during the remediation effort. The packaging of this material into strong type
containers and the shipment and involved paperwork and required labeling and
placarding of the waste are also discussed in this section.

All efforts conducted in the Work Plan will be performed in a manners that will
provide for the most efficient remediation and contamination removal techniques
available with the least amount of human exposure in accorance with the As Low As
is Reasonable Achievable (ALARA) principles. Albiet remediation methods are
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discussed in the Work Plan, it does not negate the potential for the use of different
procedures should this be required and dictated by ALARA and efficiency. The goal
will to always utilize the most efficient and dose effective methods available.

Project UXO Avoidance Plan

The Project UXO Avoidance Plan is found in Appendix 5§ of the Work Plan. This
document provides definitions relevant to unexploded ornance detection and
avoidance, procedures to be followed for establishment of work areas, sweeps and
surveys to be performed for the determination of UXO material and procedures to be
followed after the UXO material has been identified. Qualifications of UXO
personnel are identified in this document. This UXO Avodance Plan is to be used
during the implementation of on-site activities under the Site Work Plan specifically
remediation, survey and sampling activities.

Project Health and Safety Plan

The Health and Safety Plan (HASP) is found in Appendix 4 of the Work Plan. The
Health and Safety Plan defines the appilicability and responsiblity with respect to
compliance with Federal and State Regulations and contractor safety procedures.
The HASP defines the scope of work as applicable to safety. An assessment of the
hazards that may be encountered at the site is made and this may include
unexploded ordnance, radiological hazards, industrial hazards, enviromental
hazards, bloodborne pathogens, lead, and unknown hazards. Measures to be taken
for Worker Protection are described including personnel protection, procedures,
personnel monitorining, industrial hygiene monitoring, training, decontamination,
bioassays, radiological surveys, and ALARA principles. General Safety Rules are
described as well as specific safety rules and disciplinary actions to be followed for
intentionally not adhering to these rules. The applicability of Stop Work Conditions
for weather or any unsafe condition is outlined. Accident reporting if required are
discussed. The Hazerdous Communication Program which includes label and
markings to identify hazerdous material as well as Material Safey Data Sheets
(MSDS) is covered. Project roles and responsibilities as related to Health and
Safety are described here. The Emergency Plan is covered including evacuations,
medical emergencies, radiological incidents, responsibilities, safety signals,
emergency information, key ATG personnel, key APG Site personnel, and other key
personnel (I0C) are given in this section. Finally a Spill Prevention Control section
is covered along with actions and responses to be taken for the spill response to
mitigate the consequences of a spill of hazerdous material.

The Quality Assurance Plan
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The Quality Assurance (QA) Plan is found in Appendix 2 of the Work Plan. The QA
Plan describes the background for the project and the project scope and objectives.
The QA Assurance Program is described including the QA Assurance :Plan, the QA
training, and Technical Training and Personnel Qualifications. The project
organization as related tothe implementation of the QA Program is described.
Procurement Document Control is discussed. The QA applicability to the
Decommissioning Work Plan is covered. Document Control and Inspections are
outlined and described. The Control of Measuring and Test Equipment (M&TE) is
covered. Handling, Storage and Shipping of radioactive material is covered.
Control of Non-Conformance ltems including identification and reporting of non-
conformances, evaluation of non-conformance reports, and tracking of non-
conformance reports are all covered. Corrective actions including recommendations
of corrective actions and corrective action implementation and verification are
covered. The handling of Quality Assurance Records and the requirements of QA
Records is specified. The requirements for QA Audits is given in this document.

2.1.3 Procedures

In order to ensure compliance to federal, state, local and responsible government
agency requirements the following documents and procedures will be followed.
Decommissioning activities and tasks will be covered in accordance with the
guidance given in the US Army procedures, AR 385-11. The license for this
decommissioning activity is the US Army Garrison, Aberdeen Proving Ground,
Directorate of Safety, Health and Environment, Aberdeen Proving Ground Health
Physics Office’s Broadscope License. This broadscope Nuclear Regulatory
Commission (NRC) License provided for possession and testing of Depleted
Uranium (DU) ammunition. The license number is SMB-1141. The provisions of
this license will be followed in the implementation of the Decommissioning Work
Plan. The ATG procedures as implemented by the Decommissiong Work Plan in
the Work Plan as Appendix 3, Field Operating Procedures will be adhered to. In all
aspects related to the Shipping and Handling of Radioactive Material the 10C
procedure, I0C, AMSIO-DMW, Standard Operating Procedure, “Shipping
Procedures for Unwanted Radioactive Materials will be followed.

2.1.4 Schedule

Figure 1 shows a timeline based on a projected start date and corresponding task
durations. This schedule is only an example of the potential work schedule for the
remediation of the Transonic Range and associated structures. Only the major
activities are shown in this attached schedule. The schedule is a Gant Chart derived
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from Microsoft Project and actual durations and timeframes will be input into the
chart and submitted into the final report.
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Figure 5, SCHEDULE FOR THE TRANSONIC RANGE REMEDIATION
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Figure 1, Schedule for the Transonic Range (Page 2)
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2.2 Decommissioning Organization and Responsibilities

The Decommissioning Organization is shown in Figure 2, Aberdeen Proving Ground
Organization Chart. The project organization will report to the Industrial Operations
Command, Health Physicist, Mike Styvaert who is responsible for managing this
project for the IOC. On-Site the project organization will report to Matt Wilherle, the
US Army Point-of-Contact (POC) and to Richard Markland, APG Health Physicist
who are responsible for the management of this project for APG.

Allied Technology Group, ATG, personnel consist of the ATG Project Manager,
Frank Whitaker, who is responsible for the overall management of this project for
contractor related activities. The Project Manager reports to the 10C, Health
Physicist, and the APG POC and APG Health Physicist. The ATG Site Supervisor,
Terry Keane, is responsible for on-site remediation activities and reports to the ATG
Project Manager (See Attachment 2 “Personnel Resumes”). All senior and junior
health physics technicians, equipment operators and the UXO specialist reports to
the ATG Site Supervisor. The ATG Health & Safety and Environmental Compliance
Supervisor, Staniey Leffew, is responsible for all Health and Safety issues on the
site and ensuring that all site activities comply with environmental compliance
requirements. The ATG Health & Safety Supervisor reports to the ATG Project
Manager. The UXO Specialist, Bob Hickman, is responsible for the implementation
of the UXO Avoidance Plan and reports to the ATG Project Manager and Site
Supervisor. The ATG Broker, Steve Singledecker, is responsible for the packaging,
transportation, and disposal of remediated waste in accordance with federal, state,
and site regulations and reports to the ATG Project Manager. The ATG QA
Manager, Joel Cehn, is responsible for ensuring the performance of all ATG
activities are in compliance with federal, state, and site regulations and are in
compliance with requirements of the APG Decommissioning Work Plan and ATG
Field Procedures. The ATG QA Manager reports to the Project Manager on-site.
The ATG QA Manager also reports to the ATG QA Director, Fred Feizollahi, who is
responsible for overall compliance of the remediation activities for ATG. In this
capacity the ATG QA Director reports to the IOC, Health Physicist, as a direct report
to avoid any conflict of interest.

Stan Cohen & Associates, subcontractors to ATG for the development and
implementation of MARSSIM for all on-site activities, have two positions. The first
position is the Manager Technical Project Support, Jean-Claude Dehmel, is
responsible for the correct development and implementation of MARSSIM in the
Decommissioning Work Plan and for all site activities. The SC&A Manager
Technical Project Support, reports to the ATG Project Manager. An SC&A
Engineer, is responsible for the coordination of MARSSIM activities on-site and
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reports to the SC&A Manager of Technical Project Support.
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FIGURE 2, ABERDEEN PROVING GROUND ORGANIZATION CHART
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2.3 Training

The Army defines the level of training for its RPOs, ARPOs, and other radiation
safety specialists in Army Regulations (AR) 385-11. The training standard for
radiation safety is a three (3) week course taught at the Army Chemical Command
in Fort Leonard Wood, MO. The Army Regulation makes allowance for other types
of traditional and/or specialized training that is not taught by the Army.

The Army’s radiation worker’s necessary level of required skill and training varies
with the radioisotopes being used. This variation in training makes an acceptable
standard difficult to define.

All of the I0C, APG, ATG, and SC&A principals involved in this project are qualified
by education, experience, and in accordance with AR 385-11, as demonstrated in
their resumes.

All ATG personnel are qualified for radiation workers in accordance with the ATG
Radiation Protection Training Program and the requirements of 10 CFR 19.13. Ali
ATG personnel will receive on-site training to the APG Decommissioning Work Plan
which will be documented. Training will include:

. Radiation Worker Rights

. Source of Radiation and Contamination

. Types of Radiation and Contamination

. Units of Radiation and Radioactivity

. Prenatal Exposure (Regulatory Guide 8.13)
. Biological Effects of Radiation

. Radioactive Contamination Control

. Use of Anti-C Clothing

. ALARA Concepts

. Emergency Procedures

. Use of Radiation and Contamination Detection Instruments

All personnel performing remediation activities on site will be qualified for hazardous
waste remediation in accordance with OSHA (29 CFR 1810.120). This will be
implemented on site with the Decommissioning Work Plan and APG Site Specifics.
Personnel requirements for compliance with OSHA (29 CFR 1910.120) are as

follows:
. Supervisors shall have completed the 8 hour Supervisor Training Program in
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3.0

accordance with 29 CFR 1910.120.

. All personnel will be required to provide evidence of training in accordance
with 29 CFR 1910.120 e.6.

. All personnel will be required to provide evidence of Medical Certification in
accordance with 29 CFR 1910.120f.

. All respirator wearers will be trained and have documentation required for

respirator use in accordance with 29 CFR 1910.134.

2.4 Contractor Assistance

APG has chosen the option of a contractor-assisted remediation for the Transonic
Range and associated structures. The remediation project will be conducted by
ATG trained personnel. ATG's Remediation and Waste Management Services are
approved on the 10C’s Qualified Bidders’ List (QBL) for work on IOC remediation,
brokerage, and radioactive materials.contract.

ATG will use three subcontractors for the performance of work activities at the APG
Transonic Range. The first subcontractor will be Stan Cohen & Associates. SC&A
will supplement ATG for the development and implementation of NUREG-1575,
MARSSIM, for the remediation, layout of areas, survey and samples for the Final
Release Surveys. SC&A will provide review and input into the development of the
Decommissioning Work Plan. SC&A will also provide on-site suppott to ensure that
the layout of area, and surveys and samples for the Final Release Surveys are
performed in accordance with MARSSIM procedures. SC&A will provide laboratory
support for the analysis of final release soil samples.

Paragon Analytical Laboratories will provide laboratory analysis of waste
characterization samples of remediated waste for disposal of the waste at either
Envirocare Inc. of Utah or Waste Management Corporation of Texas. Paragon
Analytical Laboratories is a Utah approved laboratory as required by Envirocare Inc.
for characterization of their waste stream for disposal.

MHF, Logistics Inc of Pittsburgh, PA, will provide the packages, intermodals, and
coordinate the transpiration of these packages to the appropriate waste disposal
site.

DESCRIPTION OF METHODS USED FOR THE PROTECTION OF
OCCUPATIONAL AND PUBLIC HEALTH AND SAFETY.
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3.1 Facility Radiological History Information

The Transonic Range, Depleted Uranium Site Area (DUSA), is located at a site
within the boundaries of the Transonic Range. This area is in the Aberdeen Area of
the Aberdeen Proving Ground (APG). The Aberdeen Proving Ground lies along the
western shore of the Chesapeake Bay in Harford and Baltimore Counties of the
state of Maryland, approximately 15 miles northeast of Baltimore. APG covers a
total of 72,516 acres of land and water and consists of two distinct areas: the
northern portion of APG, referred to as the Aberdeen Area (AA) and the southern
portion of APG, referred to the Edgewood Area (EA). The Aberdeen Area became a
formal military post, designated as Aberdeen Proving Ground, in 1917. The
Edgewood Arsenal was appropriated by Presidential Proclamation in 1918.

The Depleted Uranium Study Area (DUSA) is located on the southeast end of the
Transonic Range and was used for Depleted Uranium (DU) testing from 1973
through 1979. Testing consisted of gun launching DU penetrators from two
locations located on the northern portion of the site at targets mounted adjacent to
the X-ray units to the south. Stripper/deflector plates located in between the launch
or shooting locations were designed to strip or deflect the sabot away from the
penetrator while the shell was in flight to the target. Penetrators were either stopped
in the target or penetrated the target and impacted into a backstop located a short
distance behind the target. The majority of the DU melted into the targets or
backstops. Some of the DU fell onto the soils around the targets or was scattered
into the surrounding areas. All DU ammunition was treated as radioactive material.
Except for shot targets and other designated contaminated materials, most
radioactive materials were maintained onsite in a radioactive material storage area
located to the east of the impact zone. These shot targets and other designated
materials have been remediated, recycled and/or disposed of at an approved
radioactive material waste disposal site.

After testing with DU materials ceased, the Army Research Laboratory (ARL) Health
Physicist conducted an initial site cleanup to reduce the radioactive waste inventory
and to allow for the testing of other ammunition which did not contain radioactive
material such as DU. This effort included removing shot targets and other materials
from the radioactive storage area. This initial effort also included surveying and
removing contaminated soil, sand, and other contaminated material. The result of
this initial characterization and remediation was to bound and define the remaining
potentially radioactive contamination into an approximately 12 acre site, the
Depleted Uranium Study Area (DUSA).

From December of 1995 through May of 1996 a study of the DUSA was conducted
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by the General Physics Corporation to determine the extent of the contamination at
the site. The site continues to be listed as a radiation test facility in the U.S. Army
Research Laboratory’s Nuclear Regulatory Commission License even though no
testing with DU materials has been conducted in this area since 1979. A
determination was made by the U.S. Army in 1995 to cease licensed activities at the
DU Study Area (DUSA). This characterization was performed by the requirements
of the NRC’s Branch Technical Position, ‘When to Remediate Inadvertent
Contamination of the Terrestrial Environment’.

The report of this characterization, “Transonic Range Depleted Uranium Study Area
Radiological Characterization Report”, General Physics Corporation, 1996 reached
the following conclusions:

. Based on the radiation surveys no removable contamination was found on
the structures surveyed at DUSA. Fixed radiation contamination levels in
structures A-7, X-Ray 1 (removed since the characterization), X-Ray 2 are in
excess of the guideline values.

. Soil data does not show the presence of any radionuclides other than
isotopes of U-238 and U-235 above ambient levels. The approximate
distribution of the uranium isotopes is that of depleted uranium.

. All areas showed soil concentrations in excess of the guideline values for
depleted uranium with the highest concentrations in grids C1, C2, B2, B3, A1
and A4. Much of the contamination is limited to the top three inches of the
soil. Also it appears that much of the contamination is localized to well
defined areas. Any remedial actions will require careful planning and
implementation as it is likely that subsurface UXO will be encountered. In
particular, grids A1, C1, and C2 showed high concentrations of ferrous and
non-ferrous metal from the magnetometry surveys.

. The soil does not contain any other hazardous materials, pesticides,
herbicides, or explosives above the regulatory limit.

NOTE: The guideline values referred to in the characterization report are not
necessarily the guidelines used in the work plan. The guideline used in this work
plan were derived in accordance with the most current guidance, i.e., “Muiti-Agency
Radiation Survey and Site Investigation Manual” (MARSSIM), NUREG-1575 for soil
and “Demonstrating Compliance with the Radiological Criteria for License
Termination”, Draft Regulatory Guide DG-4006 for structures.
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Based on the scoping and characterization data, the Industrial Operations
Command contracted Argonne National Laboratory (ANL) to provide the volumetric
Derived Concentration Guideline Levels (DCGL) applicable to the DUSA in
accordance with the values contained in MARSSIM. The report, “Derived Uranium
Guidelines for the Depleted Uranium Study Area of the Transonic Range, Aberdeen
Proving Ground, MD”, Argonne National Laboratory, 1999 is the basis for the
volumetric DCGLs of this Decommissioning Work Plan.

3.2 Ensuring that Occupational Radiation Exposures are As Low As
Reasonably Achievable (ALARA)

The implementation of the ATG ALARA Program will be established through the
performance of the Decommissioning Work Plan and by conducting all activities in
accordance with ATG Field Procedures. The ALARA Program will also be
implemented through the observation of all pertinent federal, state, and site
regulations. The site’s license requirements will also be adhered to in pursuit of
ALARA objectives. 10C procedures and requirements will also be an implementing
mechanism to achieve ALARA principals. ATG has a documented formal ALARA
Procedural Program.

The major radiological isotope of concern from the depleted uranium associated with
the site is Uranium (U-238). The only gamma radiation associated with the U-238
decay to its daughter products, and the energies for these emissions are in the 50
KeV to 1 MeV range, on average. Dose rates in the general areas of the Transonic
Range and its associated structures are less than 1 mrem/hr. The primary detection
for DU in the soil will be the gamma emission of the decaying U-238. The primary
detection capability for the contamination on the surfaces is due to the daughter
product (B") emissions in the 0.1 to 2.3 MeV range, on average.

The DU in the soil is in discreet particles and is unlikely to become airborne during
remediation. The contamination in the structures is adhered to the surfaces,
requiring some pressure to create smearable conditions. Thus it is highly unlikely
that this radioactive material will become airborne. In those remediation situations
where contamination will be made airborne, HEPA ventilation containments and
respiratory protection will be used to prevent personnel and/or environmental
contamination if required.

The control of handling and storage of radioactive wastes will be controlled by the
APG NRC License, the APG Decommissioning Work Plan, and ATG Field
Procedures.
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Remediation activities will be conducted to a target DCGL values of 105 pCi/gm for
ALARA purposes versus the required DCGL (for U-238) of 230 pCi/gm.

3.3 Health Physics Program

The Industrial Operations Command and the licensee (APG Health Physics) will
provide oversight of the remediation project. The Decommissioning Work Plan and
the ATG Field Procedures will normally provide the day-to-day implementing
mechanism for the Health Physic’s Program. The Decommissioning Work Plan and
the ATG Field Procedures are in compliance with 10 CFR 19 and 20.

Specific aspects of Radioactive Waste Management will be conducted in
accordance with the Work Plan, Section 6, ‘Radioactive Waste Management’.

Selected health physics instrumentation, their respective calibrations, relevant
correlations, daily responses, operation and minimum detectable sensitivities are
described in the Work Plan Section 7, ‘Selected Procedures and Equipment’.

3.4 Contractor Personnel

Aspects of the ATG Decommissioning Team and its subcontractors including
programs, organization and interactions are described in this document and the
Decommissioning Work Plan. This area is expanded in the Work Plan.

3.5 Radioactive Waste Management

All equipment, supplies, and materials leaving site will be surveyed in accordance
with protocol established in ATG Field Operating Procedures. Release limits will be
those established in DG-4006, ‘Demonstrating Compliance With the Radiological
Criteria for License Termination’ and with Army Regulation EM 385-1-80.
Equipment, supplies, and materials not meeting the free release criteria will be
decontaminated or disposed of as radioactive waste.

No liquid wastes are expected to be generated as a result of this project, nor are any
liquid effluents expected to be recovered or sampled during this project. Any
moisture derived from the soil remediation will be absorbed with desiccant prior to
shipment of the remediated material for disposal. If liquid samples are required,
they will be performed in accordance with the ATG Field Operating Procedures
which are based on maintaining compliance with regulations and limitations of 10
CFR 20.
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No airborne effluents are expected to be generated as a result of this project. An Air
Sampling Program will be established in accordance with Section 4 of the Work
Plan. The results of these samples will be used to document compliance with 10

CFR 20.

Approximately 2,500 ft® of solid radioactive waste (soil and debris) is anticipated to
be generated as a result of this project. Based on the characterization data, there
are no other hazardous components that would result in the waste being classified
as a mixed waste. This data will be verified prior to packaging and disposal of the
waste generated in the remediation process. This waste will be handled, packaged,
stored, and disposed of as follows:

The highest sample activity, recorded in the characterization data, was 4.23
ES pCifgm. While the anticipated average concentration is much lower, this
activity will be used for planning purposes.

The waste generated from this project will be packaged in hard covered roli-
off containers with a 6 mil inserted liner. These containers will be staged in
the loading area on transport trucks or on cleared ground. Staging will be
based on field conditions.

Containers will be covered and sealed upon completion of loading. All
partially full containers will be covered at the end of the work day, or if work is
suspended for more than 2 hours.

All exterior surfaces of containers and transport vehicles will be verified to be
free of loose surface contamination prior to removal from the DUSA.

If on-site storage is necessary prior to shipment, the storage area will be
barriered and posted as a “Radioactive Materials Storage Area” and
“Authorized Entry Only”.

All containers will be surveyed prior to shipment in accordance with ATG
Field Operating Procedures and in compliance with 49 CFR 171-179.
Maximum expected dose rates on the exterior of the containers is expected
to be less than 1000 pR/hr. The general area (30 cm) dose rate is
anticipated to be between 20 and 100 pR/hr, depending on the distribution of
the DU in the containers or packages.

The full containers will be transported from APG to a rail spur for trans-
shipment (or directly on the transport truck) to WCS of Texas or other
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licensed and approved disposal site. The final mode of transportation will be
field documented.

. All shipments will meet the DOT requirements and comply with the 10C
Standard Operating Procedures - “Shipping Procedures for Unwanted
Radioactive Material”. in addition, all activities associated with packaging,
loading, survey, and shipment will be conducted in accordance with the ATG
Field Operating Procedures.

. The broker for this waste will be I0C certified in accordance with the 10C
Standard Operating Procedure - “Shipping Procedures for Unwanted
Radioactive Material”.

. It is anticipated that all waste generated during this project will be shipped
before the end of the project.

PLANNED FINAL RADIATION SURVEY

The final radiation survey is described in Section 5, “Final Survey Procedures”, of
the Work Plan. The surveys and samples used to demonstrate compliance with the
release criteria have been designed using the guidance provided in the “Multi-
Agency Radiation Survey and Site Investigation Manual”’, MARSSIM, NUREG-1575
for soil release, Army Regulation EM 385-1-80, “Radiation Protection Manual for
facilities and equipment, and “Demonstrating Compliance with Radiological Criteria
for License Termination”, Draft Regulatory Guide DG-4008.

Remediation excavation and deconning will continue until release Derived
Concentration Guideline Limits (DCGLs) are reached. A DCGL is a radionuclicde
and site specific activity for volumetric contamination and structural surface
contamination as an average activity level (DCGL,) and for small areas of elevated
activity (DCGLemc). The volumetric DCGL for the Depleted Uranium Study Area
(DUSA) of the Aberdeen Proving Ground (APG) was derived by Argonne National
Laboratory (ANL) using the unrestricted release criteria, for the resident farmer, of
25 mRem/yr. The report, “Derived Uranium Guidelines for the Depleted Uranium
Study Area of the Transonic Range, Aberdeen Proving Ground, MD”, is the basis for
the volumetric DCGLs to be followed by this Decommissioning Work Plan. Army
Regulation EM 385-1-80 provides the basis for surface DCGLs. The ALARA target
DCGL for the soil at APG transonic range is 105 pCi/gm. For the associated
structures of the transonic range the DCGL is 1000 DPM/100 cm? for loose surface
contamination (alpha-beta emissions), 5000 DPM/100 cm? for fixed surface
contamination (alpha-beta emissions), 15,000 DPM/100 cm?® for fixed surface
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contamination (alpha-beta emissions).

Soil samples will be sent to Stan Cohen and Associates Laboratory or an equivalent
certified laboratory for analysis.

The hydrology for the area is that the water flows generally in a north to south
direction. The area is low and several surrounding marsh areas are found adjacent
to the range. The soil is most sandy loam indigenous to the area.

5. FUNDING

This section was prepared in accordance with NRC Regulatory Guide 3.66,
“Standard Format and Content of Financial Assurance Mechanism Required for
Decommissioning Under 10 CFR Parts 30, 40, 70, and 72.

The majority of planning and preparation costed in the tables is accomplished by the
submittal of this document. The characterization for the site was performed by
General Physics Corporation, “Transonic Range, Depleted Uranium Study Area,
Radiological Characterization Report”. The unit cost of ‘workers’ associated with the
project for a yearly basis along with the overhead rate and total worker cost on an
annum basis. The cost estimations for major portions of the decommissioning work
effort is presented. Major equipment cost is shown. The cost of waste containers
(intermodals) is shown. The transportation cost associated with the disposal of the
waste is provided. The disposal cost of the waste at the burial site is also provided.

No restoration cost are provided as restoration will not be performed. The projected
costing for the final radiation surveys is shown. No site stabilization or long term
surveillance costing is provided as this will not be required. Finally, a summary table
of all costing is provided.

The estimated amount of remediated waste is 2500 ft* with a X 1.25 contingency
growth factor amounts to 3125 ft. Itis assumed that the waste will be shipped from
APG to Waste Control Specialist's Disposal Facility in Andrews, TX. The mileage
incurred is 1803 miles per trip. The cost of disposal is $9.15 per cubic foot. It will
require 9 internodal containers to dispose of the waste.
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COST ESTIMATE TABLES

ABERDEEN PROVING GROUND
TRANSONIC RANGE

) TABLE 1

PLANNING AND PREPARATION

Work Days
TASK
Project Foreman HP Clerical Total Total
Mgr Cost
1. Preparation of Documentation 5 5 5 2 17 $6,335
for Regulatory Agencies (CHP)
2. Submittal of Decommissioning 3 $745
Plan to the NRC when required 1 - 1 1
by 10 CFR 30.36(c)(2),
40.42(c)(2), or 70.38(c)(2)
3. Development of Work Plans 5 5 5 3 18 $6,465
(CHP)

4. Procuring Special Equipment 1 1 - 1 3 $745
5. Staffing 2 2 - 2 5] $1,490
6. Characterization of the $10,800
radiological condition of the
facility (including soil sampling 5 5 60 0 70
and analysis and ground water
analysis)
7. Other - - - - - -
8. Total 19 19 70 9 117 $26,580

Notes: 1. These columns show a 1.25 contingency growth.
2. All labor rates are unburdened.
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COST ESTIMATE TABLES

ABERDEEN PROVING GROUND
TRANSONIC RANGE

TABLE 2
UNIT COST FOR WORKERS
Position Basic Salary Overhead Rate Worker Cost
(%) ($1yr)

Health Physicist 124,800 52.5 $190,320
Project Manager 76,000 52.5 115,900
Health and Safety Manager 52,000 52.5 79,300
Supervisor 52,000 52.5 79,300
UXO Specialist 52,000 525 79,300
Waste Broker 52,000 52.5 79,300
Technician 37,440 52.5 57,096
Laborer 29,120 525 44,408
Decon Technician 29,120 52.5 44,408

2. Decontamination and/or Dismantling of Radioactive Facility Components*

Glove boxes _(m% Amount of Floor Space __155___(m?)
Fume Hood NA (m3) Ventilation Ductwork __NA _(m 3
Hot Cells NA__(m®) Amount of Wall Space 342 (m9)
Lab Benches NA_ (m) Other N/A
Sink & Drain  __N/A _(m)
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COST ESTIMATE TABLES

ABERDEEN PROVING GROUND
TRANSONIC RANGE

TABLE 3
WORK DAYS

Task Manager | Super- | Tech- UXo Lab- | Total Total
visor nician Specialist orer Cost

1. Decon/Dismantle Major
Components and/or Processing n/a n/a n/a n/a n/a n/a n/a
and Storage Tanks

2. Decon/Dismantie
Laboratories, Fume Hoods, N/a n/a n/a n/a n/a nfa n/a
Glove Boxes, Benches, etc.

3. Decon/Dismantle Waste
Areas
- Radwaste Areas 5 5 15 5 20 50 $66,638
- Scrap Recovery Areas
- Other
(Note 1)

4. Decon/Dismantle Service
Facilities
- Maintenance Ship 5 5 15 5 20 50 $66,638
- Decontamination Areas
- Ventilation Systems
- Other

5. Decon/Dismantle Waste
Treatment Facilities and Storage
Areas on the Site {Including
exhume and package
contaminated soil and tailings, if
any) n/a n/a n/a n/a n/a n/a n/a

- Fluoride Lagoons

- Nitrate Lagoons

- CaF2 Waste Recovery

- Ground Water Restoration

- Other
(Note 1)
6. Monitor for compliance,
reclean and monitor, if 2 2 10 n/a 10 24 $29,320
necessary
{Note 1)
7. Other (e.g., contractor fees) 5 5 10 $23,415

NOTE: All Labor Rates are unburdened.
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1. This table shows X 1.25 contingency growth.
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COST ESTIMATE TABLES

ABERDEEN PROVING GROUND
TRANSONIC RANGE

TABLE 4

EQUIPMENT COSTS

Equipment Supply Quantity Cost
Loader/Backhoe 1 $5,425
Transport Van 1 $10,000
Front End Loader 1 $5,425
Cutting Torch 1 $1,170
Generator 1 $900
Scabblers 2 $250
Compressor 1 $4532
Containments 1 $315
Protective Clothing 100 pr. $1250
Diesel Fuel Tank 1 $250
TOTAL: $29,517

Note: This table shows a X 1.25 growth contingency
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COST ESTIMATE TABLES

ABERDEEN PROVING GROUND
TRANSONIC RANGE

TABLE 5

WASTE CONTAINER COSTS

Number of  Type of Unit Cost Cost of
Waste Type Volume (m?) Containers  Containers  of Containers Containers
depleted 38.5 9 Internodal $4625 $41.625
uranium
Total 88.5 9 - - $41,625

Notes: The volume figures include a 1.25 contingency factor
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COST ESTIMATE TABLES

ABERDEEN PROVING GROUND
TRANSONIC RANGE

TABLE 6
SHIPPING COSTS

Distance Shipped 1803 miles
Unit Cost for Shipment 3700
Additional Charges

Overweight: None

Surcharges: None

Number of Unit Cost Distance Transportation

Waste Type Trucks for Shipping Shipped Surcharge Cost
depleted 9 3700 1803 0 $33,300

uranium

Note: This table shows a X 1.25 growth contingency
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ABERDEEN PROVING GROUND
TRANSONIC RANGE
TABLE 7
BURIAL CHARGES
Burial Charges 28,594  ($/it%)
Surcharges N/A___ (%)
per Container $3177_ ($/ft})
Disposal
Waste Burial Unit Cost Burial
Type Volume of Burial Surcharge Cost
LLRW/Debris 3125 9.15/f3 N/A $28,594

Notes: The tabulated waste volume of 3125 ft* represents a 1.25 contingency over
characterization based volume estimate.
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COST ESTIMATE TABLES

ABERDEEN PROVING GROUND
TRANSONIC RANGE

TABLE 8

RESTORATION OF CONTAMINATED AREAS ON FACILITY GROUNDS

Work Days
Total
Task Manager Supervisor HP RSO Clerical Total Cost
$0.00

Note: 1. Based on the characterization data, the Transonic Range will require limited

excavation of radioactive soils. No specific funds are committed to restoration of the
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range.

2. The decontamination of the Transonic Range Associated Structures will require no
restoration.
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COST ESTIMATE TABLES

ABERDEEN PROVING GROUND
TRANSONIC RANGE

TABLE 9
FINAL RADIATION SURVEY
Work Days
. Total
Task Manager Supervisor HP UXO Laborer Days
Layout of Site Areas 10 10 30 10 40 100

for MARSSIM Survey
by Class. Gridding of
areas. Final Surveys
and samples of area.

TOTAL COST $133,276

Notes: 1. All labor rates are unburdened
2. This table shows a 1.25 contingency growth
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COST ESTIMATE TABLES

ABERDEEN PROVING GROUND
TRANSONIC RANGE

TABLE 10

SITE STABILIZATION, LONG-TERM SURVEILLANCE

Work Days
Total
Task Manager Supervisor HP RSO Clerical Total Cost
$0.00

Notes: 1. The Army’s decommissioning objective for the Transonic Range and Associated
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COST ESTIMATE TABLES

ABERDEEN PROVING GROUND
TRANSONIC RANGE

TABLE 11
SUMMARY OF COSTS
TABLE TITLE TOTAL

TABLE 1 PLANNING AND PREPARATION $ 26,580
TABLE 3 WORK DAYS

DECON/DISMANTLE WASTE AREAS $ 66,638

DECON/DISMANTLE SERVICE FACILITIES $ 66,638

MONITOR FOR COMPLIANCE, RECLEAN & MONITOR $ 29,320

OTHER $ 23,415
TABLE 4 EQUIPMENT COST $ 29,517
TABLE 5 WASTE CONTAINER COST $ 41,625
TABLE 6 SHIPPING COSTS $ 33,300
TABLE 7 BURIAL CHARGES $ 28,594
TABLE 8 RESTORATION OF CONTAMINATED AREAS ON

FACILITY GROUNDS $0
TABLE 9 FINAL RADIATION SURVEY $ 133,276
TABLE 10 | SITE STABILIZATION, LONG-TERM SURVEILLANCE $0

6. PHYSICAL SECURITY PLAN AND MATERIAL CONTROL AND ACCOUNTING
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PLAN PROVISIONS IN PLACE DURING DECOMMISSIONING

The existing security system for the facility is adequate to handle any
contingency that may arise during decommissioning and remediation activities.
There is no cause in the Decommissioning Work Plan, as written, for which the
existing site security should be modified.
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SUMMARY

Mr. Terrence J. Keane, CM, is a Certified Professional Manager with over 30 years experience in
progressive levels of management in technical environments. This experience covers small and large
companies, public and private utilities, government contractors (DOD and DOE}), and general industry. He
has served as an engineering and management consultant to major clients in public and private utilities,
DOE contractors, and the petro-chemical industry in the fields of radiological and industrial safety/hygiene,
training assessment and development, environmental remediation, emergency management, and
organizational/situational management.

Mr. Keane has developed and implemented radiological protection programs compliant with 10 CFR 20,
10 CFR 20 as revised, 10 CFR 835, and the regulations of several Agreement States. This development
has included graded programs designed with a “smart standards” and “intent of the law” approach. He
has served as the Radiation Protection Manager (RPM) under 10 CFR 50 (Nuclear Power Plant) licenses
and as the Radiation Safety Officer (RSO} under 10 CFR 20 and Agreement State licenses.

He has provided services for training program assessment and development, program accreditation,
lesson plan development, and instruction in the areas of Radiation Protection, Power Plant and Refinery
Systems, Radiography, General Employee Training, Advanced Rad Worker Training, Emergency
Preparedness, Industrial Safety / Industrial Hygiene, Right-to Know, Fitness-For-Duty, Supervisory
Behavior Observation, Management Philosophy, and Regulatory changes.

EXPERIENCE

ALLIED TECHNOLOGY GROUP, INC.
Project Supervisor
September 1998 - April 1999

As Project Supervisor, Mr. Keane was directly responsible for the supervision of ten personnel for ATG'’s
remediation of an active firing range contaminated with Depleted Uranium (DU) and lead at the Lake City
Army Ammunition Plant. Mr. Keane’s responsibilities also included assisting the Project Manager with
mobilization, demobilization, procurement of equipment, supplies, coordination of project vendors and
subcontractors, development and oversight of the Project Work Plan, Health & Safety Plan and Quality
Assurance Plan, radiation protection measures and controls, project documentation review and approval,
preparation of final reports, supporting documentation and final release recommendations.

AMERICAN TECHNOLOGIES, INC.
Manager, Radiological Services
1995 - 1998

As Manager of Radiological Services, Mr. Keane had responsibility for ATI's D&D projects; ES&H Staff
Augmentation; Radiological Engineering/Health Physics related projects; ATI’s radioactive material
licensed activities; ATl projects at Mound, Hanford, and Rocky Flats; CROET support, and ES&H support
of other departments and divisions within ATI.

In this capacity he was responsible for the development of the Radiation Protection Program designed for
independent operation of the K-1401 D&D/Asset Recovery project, the OMI support of leased space on
the Oak Ridge facilities, and the program for the current ATI license application for a D&D facility at the
former K-25 facility.

Prior to assuming this position Mr. Keane served as a project/office manager responsible for the operation
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of ATI's Miamisburg, Ohio office and projects serviced by that office.

Project Manager and Lead Engineer for the review and revision of the EG&G Mound
Emergency Management Facility Hazard Assessments.

Field Manager and Lead Engineer for the upgrade of the EG&G Mound Radiological
Protection Program for compliance with 10 CFR 835 including the Site Rad Con Manual,
Technical Basis Documents, and Operational Program, Policy, and Procedure
development.

KEANE NUCLEAR CONSULTANTS
Self Employed Consultant
1988 - 1995

Prior to joining ATG, Mr. Keane was self-employed as a management and engineering consultant. He
provided services in the areas of organizational management / structure, project management,
management and technical training assessment and development, regulatory analysis, safety analysis,
outage management, industrial safety, radiological engineering and oversight, quality assurance,
emergency preparedness and hazard assessment, staff augmentation, and program development
including 10 CFR 20 upgrades, 10 CFR 835 upgrades, and agreement state NORM requirements. During
this period he served as the Radiation Protection Manager for a BWR full scope pipe replacement, as a
training development specialist for a mid-western utility, and as management consultant / advisor and
RPM during a PWR, multi-unit power plant outage. He also developed radiological and industrial safety
programs for a refinery “turn-around”.

DUKE POWER COMPANY
Supervising Scientist
March 1986 - March 1988

Mr. Keane served as a corporate manager with programmatic responsibilities for 3 nuclear stations, 10
fossil power plants, and a laboratory / training complex including program direction and oversight, program
assessment, personnel dosimetry, licensing, and QA Radiography operations and the Physical Science
Laboratories for Duke Power Company. During his tenure, Mr. Keane also provided services to other
utilities including Radiation Protection Management response to the TMI accident and maintenance
engineering support for major steam generator repairs. Qualified Lead Auditor in accordance with
ANSI/ASME N45.2.23. Served as the RSO (or alternate RSO) for all company radioactive material
licenses.

DUKE POWER COMPANY
Rad Protection Manager
March 1976 - March 1986

Mr. Keane served as Radiation Protection Manager (RPM) for a 2-unit nuclear power plant. His
responsibilities there covered the technical aspects ranging from the environmental program to radioactive
waste management and included industrial safety; and the management aspects ranging from budget
preparation / control to personnel administration, including salary program administration, for an
engineering and technical staff of up to two hundred individuals. He was also responsible for radiological
training and GET program assessment and oversight and served as the RSO for state and NRC licenses
held by the plant, including radiography.

TODD SHIPYARDS CORPORATION

Field Office Manager | Nuclear Program Supervisor | Health Physics Supervisor
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August 1969 - March 1976

Served as a field service manager for a support contractor providing maintenance, radiological protection,
and quality assurance / quality control support to utilities and general industry. Qutside projects included
initial reactor core load engineering and quality assurance, decommissioning of a nuclear fuel fabrication
facility, radiography and general license audits, and utility outage support. In-house projects included
support of the operation and decommissioning of the Nuclear Ship Savannah including lay-up chemistry
and radiochemistry, operation and decommissioning of the shore side support facility for the NS Savannah
including shipment of the spent nuclear fuel, and operation of the National Maritime Research Center -

Gulf Coast.

GENERAL DYNAMICS CORPORATION

Rad Engineering | Technical Assistant | Health Physics Monitor
April 1965 - August 1969

Mr. Keane began his career working in Health Physics and Radiological Engineering for a shipyard that
provided construction and overhaul of submarines for the Naval Nuclear Program.

EDUCATION

BS Management Science, Limestone College, Gaffney, SC, 1985

CERTIFICATIONS / SPECIALIZED TRAINING

Various Professional/Technical/Management Courses 1964 to Present
Certified Professional Manager 1985

NC Governors Award for Excellence in Waste Management 1983
Mecklenburg Council, North Star Dist., BSA, Scouter of the Year 1979

BSA, Eagle Scout 1960
REFERENCES

Available Upon Request
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SUMMARY

Mr. Leffew has extensive training and experience in the waste reduction and environmental remediation
fields which include the following responsibilities:

Health and safety oversight on construction, demolition, and environmental remediation projects.
Hazard identification and assessment of work practices, procedures, and condltlons

Industrial hygiene sampling for projects at DOE sites.

Providing safety training and daily health and safety briefings.

Record keeping of daily events, training, industrial hygiene sampling, instrument calibration, and
safety issues.

Responsible for regulatory compliance and enforcement.

Utilizing innovative techniques for volume reduction of nuclear waste.

Working on components with high levels of radiclogical contamination while using various
decontamination techniques.

Taking precautions to ensure a safe working environment through engineering controls.

EXPERIENCE

ALLIED TECHNOLOGY GROUP, INC. Oak Ridge, TN and Aiken, SC
Health and Safety Officer
August 1998 - Present

Provide health and safety oversight on two consecutive construction contracts at the Savannah
River Site

Coverage of two consecutive Department of Energy environmental restoration and inventory
projects at the Oak Ridge National Laboratory Facility X-10.

Maintenance of industrial hygiene equipment including instrument calibration, maintenance of air
monitoring devices for lead and asbestos sampling, noise monitoring, and confined space entry.
Daily health and safety briefings, training of subcontractors.

Daily and weekly job site inspections, trenching and excavation inspections.

Interaction with regulatory groups including Westinghouse, Bechtel, Lockheed Martin Energy
Systems, FEB, Health and Safety personnel and the Department of Energy.

Daily documentation of activities, health and safety record keeping, chain of custody forms,
attention to detail of the Work Clearance Permit(s) and industrial hygiene sampling.
Responsible for ATG Respiratory Protection Program inciuding maintenance, storage, and
issuance of respirators as well as determining correct respiratory protection for hazards present.
Provision of health and safety coverage for crane operations including critical lifts.

KELLY SCIENTIFIC, OAK RIDGE NATIONAL LABORATORY
Industrial Hygiene Technician
March 1998 - August 1998

Provide a hazardous materials review.

Perform hazardous materials inventory.

Responsible for barcode tracking system and computer input, utilizing Microsoft Excel and
Access.

Update date files for hazardous materials.
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ALLIED TECHNOLOGY GROURP, INC.
Industrial Hygiene Technician, Decontamination Technician, Health and Safety Officer
May 1998 - Present

Provided health and safety oversight at a Department of Energy (DOE) environmental restoration
and inventory reduction project.

Performed industrial hygiene instrument calibration and maintenance.

Performed industrial hygiene monitoring including lead sampling, noise monitoring, and confined
space monitoring.

Provided daily health and safety briefings and inspections.

Interacted daily with regulatory groups including Lockheed Martin Energy Systems health and
safety personnel, environmental protection personnel, and DOE oversight.

Documented daily activities, health and safety record keeping, instrument calibration, chain of
custodies, and industrial hygiene sampling.

Responsible for the ATG Respiratory Protection Program which includes the maintenance,
storage, and issuing of respirators as well as determining the correct respiratory protection for the
hazards present.

Containerize, label, and document hazardous materials and waste.

Assisted health and Safety manager with safety oversight on demolition and remediation projects.
Performed industrial hygiene sampling including air monitoring and noise monitoring.

Provided daily health and safety briefing in conjunction with the Health and Safety Manager.
Performed calibration and maintenance on all industrial hygiene monitoring equipment.
Removed, packaged, documented, and labeled hazardous waste.

Remediated hazardous waste including lead, asbestos, PCBs, and radiologically contaminated
materials. '

Performed demolition activities utilizing various power tools, torch equipment, and heavy
machinery.

CRYO DYNAMICS
Senior Decontamination Technician
January 1997 - May 1997

Utilized CO, blasting and grinding to lower or eliminate smearable and non-smearable radiation
from sea-lands, robots, and various other materials and equipment.

SCIENTIFIC ECOLOGY GROUP, INC.
Decontamination Technician
1996

Utilized various techniques to process and decontaminate mixed hazardous wastes.

Performed volume reduction to low-level radiologically contaminated waste.
Used instrumentation to monitor radiation levels.

EDUCATION AND ASSOCIATED TRAINING

Associate of Applied Science in Environmental Health Technology, Industrial Hygiene, Roane
State Community College, Harriman, TN
Associate of Applied Science in Environmental Health Technology, Waste Management, Roane
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State Community College, Harriman, TN

All general employee training for Lockheed Martin Energy Systems facilities
40 hour OSHA Hazardous Waste Operations and Emergency Response with current 8 Hour
update

24 Hour OSHA Hazardous Waste Operations and Emergency Response
30 Hour OSHA Construction Safety with current 8 Hour update

Radiation Worker Il Training

Environmental Sampling

Lead Training

Asbestos Awareness

Environmental Instrumentation | and 1l

Occupational Safety and Protection

Environmental Laws and Regulations

Fire Awareness

Confined Space Trained

Fork Truck Certified

Respirator Fit Tested and Trained

Hazardous Energy Lockout Training

Work Clearance Permit Training
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EXPERIENCE

ALLIED TECHNOLOGY GROUP, INC.
Director of Regulatory Affairs
January 1999 - present

Mr. Palmer is responsible for the oversight and operation of the Radiation Control, Health and Safety,
Quality Assurance and Environmental Compliance programs for ATG, Inc. at the Richland WA and Qak
Ridge, TN sites

CHASE ENVIRONMENTAL GROOUP
Corporate Radiation Safety Officer
September 1996 - January 1999

Mr. Palmer was responsible for implementing corporate radiation safety program, licenses and permit
applications. He wrote a radioactive materials license application and supporting procedures that resulted
in issuance of a D&D license. Other projects included writing and implementing two radiation protection
programs in accordance with 10 CFR 835 for remedial investigations at the Paducah Gaseous Diffusion
Plant; writing and implementing site characterization and remediation plans per MARSSIM and NUREG-
5849 for the SM1 Reactor Site in Fort Greely, AK; Hoechst-Marion-Roussel Pharmaceutical Research
Center in Cincinatt, OH; TRW depleted uranium test firing range in Port Clinton, OH; Phillips Research
Centerin Barlesville, OK; lowa State University in Ames IA; and Navy Training Station, Libertyville, IL. He
also prepared the technical analysis in support of disposing the Trojan Nuclear Plant irradiated core
hardware in an integrated package with the Reactor Vessel and prepared a Transportation Emergency
Response Plan for CSX Transportation in support of waste shipments from Fernald to Envirocare of Utah.

Mr. Palmer established the Chase Environmental Group Knoxville, TN office and hired operating and
professional staff. This included developing and implementign bsiness plans, obtaining business permits
and licenses, and, preparing proposals, bids and contract documents.

U.S. ECOLOGY, INC.
Director, Technical Support Services | Health Physics Manager | Corporate Radiological Safety Officer
June 1991 - September 1996

Mr. Palmer was responsible for radiological controls, environmental monitoring, and licensing &
compliance programs for the low-level radioactive waste disposal sites in Beatty, NV, Richland, WA, and
Sheffield, IL and the radioactive waste processing facility in Oak Ridge, TN. His work has included facility
license application development, administration, and renewal; performing dose assessments for waste
disposal practices; assisting customers with waste characterization; and maintaining regulatory interfaces.
This work has involved preparation of submittals under RCRA, NEPA, and NESHAPS using a variety of
codes such as MICROSHIELD, COMPLY and RESRAD. He has also developed the regulatory basis for
several innovative approaches for waste disposal including large nuclear reactor components and
unrestricted release of materials.

GPU NUCLEAR - THREE MILE ISLAND

Radliological Field Operations Manager | Radjological Controls Engineer | Technician

June 1980 - August 1987

Over an 11 year period Mr. Palmer held a series of positions of steadily increasing responsibility in the




ARTHUR J. PALMER, III, RAD CON SUPERVISOR
Page?

GPU Nuclear Radiological Controls program. These included responsibility for the operation of power
plant field health physics organization including a staff of up to 70. His activities included organizing the
Field Operations department during TMI-1 restart, developing and implementing special radiological
programs for steam generator repair, containment building entries at power, and radioactive waste
processing. His responsibilities also included maintaining emergency preparedness and counting room
management.

U.S. NAVY NUCLEAR POWER PROGRAM
Engineering Laboratory Technician
June 1974 - May 1978

Mr. Paimer served as an Engineering Laboratory Technician onboard a nuclear powered submarine and
as a radiation control monitor onboard a submarine repair ship.. His duties included maintenance of power
plant primary and secondary chemistry programs as well as radiological controls during reactor system
repair and operation.

EDUCATION AND ASSOCIATED TRAINING

Machinist Mate “A" School, U.S. Navy

Nuclear Power School/Prototype, U.S. Navy

Engineering Laboratory Technician School, U.S. Navy

B.S. Physics, Lebanon Valley College, 1987

M.B.A., Pennsylvania State University 1991

Radioactive Material Classification and Shipping

Advanced Radiological health Physics, University of Lowell

Human Performance Evaluation System, INPO

Certification Review for Health Physicists, University of Lowell

Canberra HPGE/GeLi Counting System Operations and Management

Control of Occupational Exposures in Nuclear Power Plants, Harvard

National Registry of Radiation Protection Technologists 1982

American Board of Health Physics, Comprehensive Certification 1989
Recertification 1993, 1897
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SUMMARY

Mr. Young has eighteen years of experience in the related fields of health physics, industrial hygiene, and
safety. His primary experience involves all phases of project development, management of radiological
characterization and decontamination & decommissioning projects, and the development of the field
services business.

EXPERIENCE

ALLIED TECHNOLOGY GROURP, INC.
Senior Project Manager
July 1996 - Present

Staff senior project manager responsible for the successful lead development, technical proposal concept
and cost derivation, and effective execution of awarded contracts in both the commercial and government
decontamination and decommissioning arenas. Also responsible for comprehensive project planning,
including the development of the project Work Plan and HASP. Serves as the start-up project manager
and RSO/HA&S Officer as necessary, and ensures the technical adequacy and effective management
through completion and final reporting. Experiences include:

Lead Development, Formation of Technical Team, Proposal Author & Key Presenter for Creation

of New Service Line of On-site Treatment of Incident Related Material (K061 + Cs-137) for the

Steel Industry;

Proposal Author and Project Manager for the HEPA Courtyard Radiological Characterization for

Westinghouse Spartanburg Service Center;

Proposal Author and Technical Lead for the Surplus Material Sort / Survey Project at theTower

Shielding Facility for LMES, ORNL;

Proposal Author and Technical Lead on the Characterization and Site Remediation for Findlay

Properties, Ann Arbor, Mi;

Lead Developer and Proposal Author for NORM Waste Removal Project, J.M. Huber Corp.,

Macon, GA; .

Developer and Project Manager for Mixed Waste (K061/Cs-137) Repackage and Transportation

Effort at Auburn Steel, Auburn, NY, for Zhagrus Environmental, inc. / Envirocare; ‘

Project Manager for NORM Consulting to the China Clay Producers Association, Georgia;

Project Manager for 11e.(2) Material (FUSRAP) Removal and Interim Site Storage Cell

Construction for GIFREHC Property, 9150 Latty Avenue, St. Louis, MO.

NES, INC.
Section Manager
March 1995- July 1996

Manager of local satellite office which supplements corporate NES decontamination and decommissioning
(D&D) endeavors. Responsible for business development in both the government and commercial
arenas, emphasizing turnkey D&D and site radiological characterization service lines. Additional
responsibilities include: Tracking potential project leads and attending site pre-bid tours; Authoring both
the technical and cost proposals; Staffing key project specific positions; Serving as start-up Project
Manager and/or technical director; Ensuring that the project direction is consistent with the
client/contracted scope of work, corporate NES policies on radiological control, Quality Assurance, Health
& Safety, and applicable site specific regulations; Preparation and presentation of project reports; and,
review and approval of client invoices. Experiences included:

Served as the on-site Project Manager and Health & Safety Officer during the Decommissioning
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and Removat of 8 Sanitary Package Treatment Facilities for Bechtel Savannah River, inc., Aiken,
SC;

Served as the Risk Assessment Team Leader and Radiological Specialist for the Retired Facilities
Risk Assessment - Annual Update for Bechtel Hanford, Inc., Richland, WA,

Radiological characterization and removal of affected subsurface drain lines during D&D of GE
Chemical Plant, Cleveland, Ohio.

AMERICAN ECOLOGY RECYCLE CENTER
D&D Field Services Manager
September 1994 - March 1995

Responsible for development of the radiological characterization and remediation services business to
compliment existing waste processing and disposal product lines within the corporation. Responsibilities
include: Tracking potential project leads, performing site prebid tours, and authoring both the technical and
cost proposals; Staffing technical and labor project specific positions from in-house and/or contract
vendors as required; Providing initial on-site technical support and serving as the project manager for
maintaining the correctness of direction and cost tracking; Ensuring the development and implementation
of site health and safety plans, radiological characterization schemes, and appropriate procedures;
Preparation and presentation of project reports; and, review and approval of client invoices.
Experiences included:
Development of combined radiological characterization/remediation plan for Frome Investment
Co., Detroit, MI;
Site investigation, remediation plan development, and NORM packaging, shipment, and disposal
for Worthington Steel Company, Monroe, OH;
Development of decontamination and decommissioning plan for Philips Elmet Corporation,
Lewiston, ME; .
NORM removal, packaging, shipping, disposal, and site verification for Aviation Concepts,
Sunrise, FL;
Affected subsurface drain-line removal and packaging for off-site treatment and disposal (mixed:
characteristic/Haz +LLRW) for AT&T, Clark, NJ.

QUADREX RECYCLE CENTER
Senior Project Manager, Assessment
October 1991 - August 1994

Responsible for the management and overall technical direction of the radiological assessment process
supporting field decontamination and decommissioning projects. Responsibilities include: Assuring the
technical adequacy and correctness of the development of the client's source term, sampling and
measurement program to evaluate the source term, and general radiological support activities for ongoing
field D&D activities; Managing technical personnel assigned to field radiclogical surveillance activities;
Development of proposals for field D&D projects including preparation of sampling/analysis plans and cost
estimates for those activities; and, preparation and presentation of project reports summarizing
radiological assessment activities. Experiences included:

Technical oversight for $2M D&D project, including radiological and mixed-waste characterization,

material segregation, treatment and disposal options, procedure development, and final report

writing, Eastman-Kodak, Rochester, NY;

Site visit, successful proposal writing, procedure development, staffing, project tracking, and

report writing for the radiological characterization of Sterling Winthrop Pharmaceuticals,

Rensselaer, NY;
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Principal for all phases of emergency response-type decontamination project for EPA laboratory
(Ni-63), Athens, GA,

Site visit, cost estimating, successful proposal writing, and technical oversight for $.25M reactor
room decontamination and decommissioning, University of Texas, Austin, TX;

Interim Radiation Safety Officer for Quadrex Recycle Center, Oak Ridge, TN;

Proposal writer, project manager, and technical director for the radiological characterization and
decommissioning of laboratory 1036, Fisons Pharmaceutical, Rochester, NY;

Project manager and technical director on the license termination effort for Sterling Winthrop
Pharmaceuticals, Rensselaer, NY;

Proposal writer, project manager, and report author for the radiological investigation of an
occupied five-story building, subcontracted to Civil & Environmental Consultants, Inc. (CEC),
Pittsburgh, PA;

Project manager and technical director for decontamination and release of a steel mill which had
inadvertently melted a Cs-137 source, Austeel Lemont, IL.

SEG, INC.
Project Manager
July 19889 - August 1991

Project manager for SEG on the Bloomfield decommissioning project, Westinghouse Electric Corp.,
Bloomfield, N.J. Responsible for all aspects of project management for the initial twenty-five months
($7.4M) including: scheduling/planning, technical review (heaith physics/industrial hygiene), client
interface, reporting, cost tracking, and staffing. Supervised crew of nineteen, plus provided technical
support to subcontractors at the multihazard site, which included: Uranium, thorium, radium, cross-
contaminated asbestos; and, mixed-waste as PCB/thorium contaminated oil, mercury/thorium
contaminated soil. Experiences included:

Project manager/HP/!H on the multifaceted and complicated task;

HP/IH/Engineer during recharacterization, designing, and implementation of the decontamination

plan for a variety of site challenges, including a 60' incinerator stack, 5-story elevator shaft, and a

RR spur;

HP and shipper of 53 loads of LSA waste, including 8500 CF of cross-contaminated ACM; and,

Primary investigator in resolving the mixed-waste problems on-site.

IT CORPORATION
Health Physicist
June 1985 - July 1989

Responsible for managing decontamination projects including the design and implementation of
radiological safety procedures, and coordination of activities foward the effective unconditional release of
client sites. Responsibilities included: Designing and reviewing radiological safety procedures for
company operation and client field activities; Coordinating decontamination activities and interfacing with
regulatory bodies and client; Reviewing proposed contracts for adequate heaith and safety practices;
Working as a field site Health Physicist and/or site Heaith and Safety Coordinator; and, Authored and
served as the Radiation Safety Officer (RSO) on Tennessee and Texas Radioactive Material Licenses
and responsible for all regulatory concerns. Experiences included:

HP during D&D at a major pharmaceutical company, Philadelphia,PA

IH during removal of radiologically contaminated asbestos at the Shippingport Station

Decommissioning Project (SSDP), Shippingport, PA

HP/IH during decontamination of NORM on barges, pumping the material back down-hole for
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Chevron, Venice, LA

HP/IH (RSO} during demonstration for DOE on the use of thermal desorption for treating
(separating) Uranium and PCBs in soil, Oak Ridge, TN

HP during D&D of TRU hot cells and facility for Monsanto, Dayton, OH

Project Manager on muitiple sites of failed 3M Co. static eliminators (Po-210) including Puerto
Rico, Houston, Boston, Pasadena, Miami, and Buffalo

Project Manager/HP on D&D and license termination of three in-house TN licensed nuclear
facilities.

APPLIED SCIENCE LABORATORY
Health Physicist
June 1984 - June 1985

Responsible for management of nuclear facility decommissioning and review of routine radioclogical safety
procedures. Responsibilities included: Performing preliminary site reviews with federal and state officials;
Designing decommissioning plans and coordinating site decontamination efforts; Developing procedures
to ensure compliance with applicable regulations; and, Performing release surveys and reporting findings.

Experiences included being the sole D&D team in the decommissioning of:
Gulf Nuclear, Signal Hill, CA, Ir-192/Cs-137 Source Fabrication / Hot Cell Facility
Gamma Industries, Port Norris,NJ, Co-60 Source Fabrication / Hot Cell Facility and Grounds
Gamma Industries, Houston,TX, Cs-137/AmBe/Ir-192/Co-60 Source Fabrication / Glove Box
Facility

QUADREX CORPORATION
Senior Health Physics Technician
December 1982 - June 1984

Responsible for management of the radiological health program at a nuclear recycle center (initially, only
HP on-site and license). Responsibilities included:
Supervising and training health physics technicians in all phases of radiation protection
Implementing health physics quality assurance program
Maintaining state and federal compliance with effluent release criteria
Monitoring personnel exposure
Performing routine and special surveys.

OAK RIDGE ASSOCIATED UNIVERSITIES
Safety Technician
November 1981 - November 1982

Responsible for protection of employees in the areas of health physics, industrial hygiene, and industrial
safety. Responsibilities included:
Performing routine and special surveys (radiation, chemical, electrical, and industrial hygiene);
Report area activities and correlating report results to safety office and personnel who were
responsible for areas surveyed;
Providing assistance and instruction on radiation and the use of radioactive materials;
Calibrating radiation detection and measuring instruments;
Decontaminating areas and equipment; and,
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Was a member of the Health Physics Response Team of Radiation Emergency Assistance
Center/Training Site (REAC/TS).

OAK RIDGE ASSOCIATED UNIVERSITIES
Health Physics Technician
August 1980 - November 1981

Responsible for conducting environmental surveys, sponsored by the NRC and DOE, on former
Manhattan Project sites. Responsibilities included:
Calibrating and operating a variety of radiation detection and counting equipment to monitor
environmental radiation levels in different types of materials, processes, and facilities;
Collecting environmental samples and conducting radiological assays; Analyzing data; and,
Comparing converted data to established standards to note significant trends and deviations.

EDUCATION & ASSOCIATED TRAINING

M.S.,Occupational Health and Safety, University of Tennessee, Knoxville,Tennessee; 1983
B.S., Biology, East Tennessee State University, Johnson City, Tennessee; 1978

Graduate, Coastal School of Deep Sea Diving, Oakland, California; 1979

Hazardous Waste Operations Training, 40-Hour; Phoenix Safety Associates; 1990
Hazardous Waste Operations Supervisor Training, 8-Hour; RSCC, 1990; G&S Safety 7/92
Hazardous Waste Operations,8-Hour Refresher Training; ATG, 12/97
RCRA,CERCLA,SARA,NEPA, 24-Hour Overview; RSCC; 5/91

Environmental Monitoring, 40-Hours; O.R.A.U.; 9/92

Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), 8-Hour Overview;
SEC; 5/98

Rad Worker Il Training, Hanford, August, 1985; ORNL, November, 1997

American Red Cross First-Aid & CPR, Current Certification, 9/98

General Employee Training (GET) for Badging, Savannah River Site, December, 1995
GET, GEAT at ORNL; Currently Badged (9/98)

National Health Physics Society

HP Society, East Tennessee Chapter

International Society for Decontamination and Decommissioning Professionals

American Nuclear Society
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1.0 INTRODUCTION

1.1

1.2

21

2.2

Background

Allied Technology Group (ATG) has been contracted by Industrial Operations Command
(IOC) Radioactive Waste Disposal Office, Rock Island, IL, for the remediation of depleted
uranium contaminated soils at the Aberdeen Proving Ground (APG) Transonic Range in
Aberdeen, Maryland. As a suppotting part of the overall work plan for the project, this Project
Quality Assurance Plan has been integrated into the Project Decommissioning Work Plan to
provide the necessary controls to successfully complete the contract requirements.

Project Scope and Objectives

The Project Decommissioning Work Plan has been developed to meet the applicable
regulations and requirements and to assure compliance with the regulations and
requirements of the Remediation Work Plan, Specifications for the Decommissioning Plan,
and the Project Health and Safety Plan.

The Project Decommissioning Work Plan is a compliation of the Remediation Work Plan,
Specifications for the Decommissioning Plan, the UXO Aviodance Plan, Health and Safety
Plan , and this document, the Project Quality Assurance Plan.

Management and supervisory personnel will be on site to provide instruction and guidance to
project personnel in the implementation of this plan.

— 2.0 QUALITY ASSURANCE PROGRAM

Project Quality Assurance Plan

The Project Quality Assurance Plan is committed to ensuring that all activities to be
performed during this decommissioning project which affect quality are prescribed by and
performed in accordance with procedural requirements. The Project Quality Assurance Plan
is implemented for the activities specified in the Decommissioning Work Pian, APG Transonic
Range Project. The Project Quality Assurance Plan highlights project specific aspects of the
applicable quality assurance elements. The specific quality assurance tasks are defined in
the plan.

Quality Assurance Training

The ATG Project Manager or designated alternate will perform the initial quality assurance
training of all project personnel at the start of the project.

If additional personnel are added to the project, they will receive quality assurance training
prior to participation in the project activities. Quality assurance training will consist of a
review and discussion of the Decommissioning Work Plan and supporting documents which
shall include ATG's Field Operating Procedures and any additional procedures referenced in
the Decommissioning Work Plan, Heaith and Safety Plan and the Quality Assurance Plan.
Special emphasis will be placed on documentation of work, quality control checks, equipment
performance, identification and control of radioactive material and safety procedures.

Each participant shall acknowledge that he/she has received training and that he/she

understands the quality assurance requirements relevant to the project by signing and dating
the Training Record, ATG Form 027.

APG Transonic Range QA -4
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Technical Training and Personnel Qualifications

Allied Technology Group management will review written statements of qualification and
resumes with reference to the position descriptions as defined in the Decommissioning Work
Plan, Section 2.5, Organization Chart, Position Descriptions and ATG Personnel Resumes”,
to establish personnel capabilities and qualification to perform the assigned task.

The ATG Project Manager or designated alternate shall review all personnel qualifications
and determine the type of training or experience required to ensure that an individual is
qualified to perform the work. This review will be documented on the Review of Personnel
Qualification, ATG Form 103. If comparison of personnel qualification, including education,
experience, and training do not fulfill the requirements of the position description to meet
project needs, appropriate training including "read and study" and "on-the-job" training will be
performed or other appropriately qualified individuals will be assigned to perform the task.

Personnel records shall be maintained in the quality assurance record file and shall include; a
record of the initial qualifications, documentation of review by the ATG Project Manager or
designated alternate and acceptance of current qualifications or the need for additional
training and a record of the completion of training. Project management shall monitor the
performance of individuals involved in activities affecting quality and shall determine if there is
a need for retraining or replacement. Retraining or replacement of individuals will be initiated
immediately upon identification of the need for such actions. The following guidelines shall
be used to determine the proficiency and ability of the workers assigned to this project:

2.3.1 Qualification Requirements:
2.3.1.1 Physically capable of performing the work tasks.

2.3.1.2 Demonstrated capability to perform the specific function in accordance with
approved procedures.

2.3.1.3 Familiarity with technical aspects of the equipment and procedures, and
capability to verify that the equipment is in proper working condition.

2.3.2 Capability Demonstration:
2.3.2.1 The ATG Project Manager or designated alternate shali determine the type
of training or experience required to determine if personnel are qualified to

perform the specific tasks.

2.3.2.2 The individual workers shall review the approved Decommissioning Work
Plan.

2.3.2.3 The individual workers shall demonstrate their understanding of the
Decommissioning Work Plan.

2.3.3  Support Personnel
2.3.3.1 Minimum personnel will be used to support the cleanup.
2.3.3.2 All support personnel at the Aberdeen Proving Ground project will be trained

on the Applicable hazards on which they are working. This training shall be
documented on Training Record ATG Form 027.

APG Transonic Range QA -5
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2.3.3.3 All support personnel involved in the cleanup activities shall be monitored for
exposure and a bioassay analysis performed at the beginning and the
completion of work.

2.3.3.4 All support personnel involved in the cleanup activities shall be under the
direct surveillance of ATG Radiation Protection Personnel while performing
work.

ORGANIZATION

The Project Quality Assurance Plan oversight will be performed by Headquarters, Industrial
Operations Command as the licensee. ATG’s Quality Assurance Manager will report independently of
the On-Site Project Management. Industrial Operations Command will perform unannounced
inspections to include a review of ATG QA/QC procedures and their implementation on site during the
decommissioning activities.

The QA Manager is responsible for assuring that the Project Quality Assurance Plan is implemented
and is adhered to on site. All project records and documents will be submitted to the QA Manager for
final approval.

The ATG Project Manager reports to the QA Manager and will act as an on site quality auditor. The
on site audit reports and records will be submitted to the QA Manager. Quality items that will impact
the performance of the contract will be immediately submitted to I0C. Copies of all reports, records or
correspondence will be maintained on site for review by the ATG Project Manager.

CONTROL OF DATA
4.1 Planning

The work tasks necessary to complete this contract will be performed in a planned,
systematic manner. To assure adequate project planning, the Decommissioning Work Plan
will be approved prior to the start of work. The Decommissioning Work Plan will specify the
required data collection and records to verify that the contract commitments have been met.

4.2 Data Collection

Data collection will be performed by the individual performing the tasks or their supervisor.
Data collection will be performed in accordance with the Decommissioning Work Plan and all
pertinent sections of this document.

4.3 Documentation

Data collection shall be fully documented on the appropriate data records and daily project
logs. All records shall be as complete and thorough as possible. All hand written entries on
documents and the like will be legible and in dark ink. Personnel making a change to a
record shall cross out the old entry with one line, add the new information and initial and date
the change. Under no circumstances shall the old entry be scratched out, whited out, erased
or otherwise removed or made illegible. When applicable, an explanation should accompany
the change or correction.

4.4 Quality Control Checks
All data shall be reviewed and checked by a technically qualified person such as the

Corporate Health Physicist, the ATG Project Manager or the ATG Project Supervisor. The
ATG Project Supervisor reports to the ATG Project Manager and is responsible for the

APG Transonic Range QA -6
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implementation of on-site field activities. If the ATG Project Manager or ATG Project
Supervisor does the Quality Control check, then hefshe shall not review their own work.
These checks shall be made to ensure that both the technical, operational and quality
assurance requirements have been met.

The following guidelines will be used to perform the quality control checks:

4.4.1

442

44.3

4.4.4

Verify that the record contains;

4.4.1.1 The project name or task description

4.4.1.2 Name or initials of the performer

4.4.1.3 Date of performance

4.4.1.4 Page number if pertinent.

And, if pertinent, that the record has;

4.4.2.1 Conformed with the appropriate procedures

4.4.2.2 Instrument calibration data (instrument identification, calibration date,
certificate of calibration, etc.) of survey instruments used is current and up to

date.

4423 Completeness and adequacy of the performance of all activities and
thorough documentation is presented.

4.4.2.4 Accuracy of material documented.

If the material being checked conforms to the guidelines, the individual performing
the quality control check shall sign and date the record. If the material is rejected, it
shall be handled in one of two ways:

Discuss and correct minor deviations with responsible personnel resulting in
subsequent acceptance or, (step 4.4.4)

Initiate corrective action procedures in the form of a Nonconformance Report, Form
ATGF-108. -

Management Review

The ATG Project Manager or designated alternate shall review all data records prior to
submitting them to the QA Manager. The same steps shall be taken with the review that are
taken with the quality control checks.

PROCUREMENT DOCUMENT CONTROL

Procurement or acquisition of project supplies, protective clothing, safety equipment and radiological
survey equipment, etc. may be needed to perform the work tasks. The procurement documents and
packing lists will be reviewed upon receipt by the ATG Project Manager or designated alternate to
verify that appropriate quality assurance and technical requirements have been met. These records
will be maintained with the other project records.
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6.0

7.0

8.0

DECOMMISSIONING WORK PLAN

The Decommissioning Work Plan for the activities at APG and the associated supporting documents
shall be reviewed and approved by Allied Technology Group management, |I0C, and the Nuclear
Regulatory Commission.

The Decommissioning Work Plan will have systematically numbered steps and pages, a cover page
and an approval page. Distribution of copies to pertinent personnel will be accordance with Section 7,
Document Control.

If revisions to the Decommissioning Work Plan are required during the performance of the project, the
licensee shall submit any major changes to the decommissioning plan to the NRC for approval. Minor
plan revisions or minor field changes that do not affect the quality of work, objectives, or cause a
potential health and safety impact will not require submittal to the NRC for approval. Major changes
include revisions that would result in an unreviewed safety question or a change in a license
condition. In accordance with Administrative Procedure AROP No. 102, ‘Revisions to the Operational
Procedures’ and the use of Form 104, ‘Project Work Plan Change Request’, the licensee’s Project
Manager or designated alternate will review all proposed changes to determine if the change is
significant. All changes will be documented and highlighted by change bars in the right margins of the
text.

DOCUMENT CONTROL

The Decommissioning Work Plan and associated supporting documents shall be issued as a
controlled document to assure that the current approved revision is in use. Controlled copies ofthese
documents will be issued to project personnel by the ATG Project Manager or designated alternate
who will maintain a distribution list of the controlled copies. Personnel assigned controlled documents
will be required to acknowledge receipt of the document and all subsequent revisions to the
document.

A document Distribution Record, ATG Form 105, shall be maintained to assure that current
documents are distributed. When issuing a current document or document revision, a Document
Transmittal Record, ATG Form 106 shall be submitted to the recipient. This record will demonstrate
that current documents have been issued and are in use. The transmittal record shall be
acknowledged and returned to the Director.

The recipient of the controlled document shall return the document to the Director when the
requirements for it's use ends. Upon return of the controlled document, the Director shall enter the
date of return on the Document Distribution Record.

INSPECTIONS

All quality-affecting work activities datum shall be reviewed and checked by an independent Quality
Assurance person, per Section 4.4, Quality Control Checks, to verify that they meet project
requirements. For radiclogical measurements, quality control inspections will be performed by
randomly verifying survey techniques and survey meter results.

The ATG Project Manager or designated alternate will be responsible for completing the Daily Quality
Control Checklist, ATG Form 107. The checklist is designed to account for Decommissioning Work
Plan activities that pertain to project tasks and radiation protection concerns.

Unsatisfactory items will be immediately rectified to bring the item to a satisfactory condition. The
checklist is to be completed at the end of each shift for that day’s activities.
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10.0

CONTROL OF MEASURING AND TEST EQUIPMENT

Measuring and test equipment shall be controlled and properly maintained to assure that the indicated
results are accurate. Measuring and test equipment will not be used for any other purpose than the
purpose the manufacturer intended. The equipment shall be stored, when not in use, in a controlled
area so that environmental or physical damage does not occur. Only personnel qualified to use the
equipment will be allowed to perform work with the equipment.

Measuring and test equipment that do not perform properly or do not provide good, reproducible
results shall be taken out of service. The equipment shall be tagged with an "out of service" tag and
removed from the normal equipment storage area.

9.1 Calibration

Radiological survey instrumentation will be supplied from the ATG Oak Ridge Technical
Support Office. All instrumentation used by ATG, Inc. are calibrated by a certified calibration
facility at a minimum frequency of 12 months.

Copies of the primary calibration certificates will be sent with the meters to the job site. In
addition, survey meters have an attached calibration sticker that indicated the calibration date
and the calibration due date. Radiation survey instrumentation performance testing and
maintenance will be performed in accordance with the Radiation Survey Procedure.

HANDLING, STORAGE AND SHIPPING

All radioactive material will be packaged, handled and stored according to the appropriate health and
safety procedures. Packaging contaminated soil shall conform to the procedures detailed in the
Decommissioning Work Plan. Packages shall meet the Department of Transportation (DOT)
regulations and burial site requirements. Shipping shall meet all applicable DOT, State and Low Level
Radioactive Waste Compact Commission regulations or the approved burial or disposal site criteria.

The shipment will be manifested using the appropriate disposal site Waste Shipment Manifest and
continuation pages. The ATG Project Manager (or designated ATG Senior Broker) shall inspect and
sign off the shipping manifests.

CONTROL ON NONCONFORMANCE ITEMS

Procedures have been established and documented to control equipment and activities that do not
conform to work plan requirements or whose quality does not meet the intended use. Nonconforming
items, including reviewed data, shall be identified, documented, segregated or disposed of as
appropriate. Nonconformance includes noncompliance with the technical procedures, contract
documents or errors in documented analyses or results. Nonconformance reports shall be prepared,
including a description of the nonconformance and the proposed corrective action or disposition such
as to accept, reject, repair or rework. Nonconforming items or data shall be marked as
nonconforming and shall not be used in any further activity until corrective action has been
satisfactorily completed or an acceptable disposition approved by the ATG Project QA Mangaer.

Persons determining corrective action or disposition shall have demonstrated competence, have an
adequate understanding of the requirement, and have access to pertinent background information.
Proposed corrective action or disposition and completion of corrective action shall be reviewed and
approved in accordance with Section 12.0, Corrective Action.
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11.2

Identification and Reporting of Non-conformances

A nonconformance exists if there is a deviation from or noncompliance with the
Decommissioning Work Plan or contract specifications. Non-conformances also include
major errors in documented analysis, data or results and deficiencies in documentation or any
other aspect of the project that affects quality. Personnel who identify a nonconformance
shall report the condition by,

11.1.1 Completing Part A of the Nonconformance Report, ATG Form 108,

11.1.2 Request a nonconformance number from the ATG Project Manager or designated
alternate,

11.1.3 Distribute the nonconformance report to 10C, the ATG Project Manager or
designated alternate, and the ATG Project QA Manager.

11.1.4 Notification of all non-conformances and copies of all Nonconformance Reports will
be provided to the 10C Health Physicist/Project Manager and the responsible NRC
Representative.

Evaluation of Nonconformance Reports

I0C and the ATG Project QA Manager will review the nonconformance report to determine if
any of the following conditions exist and document the findings by completing Part B of the
Nonconformance Report.

11.2.1 10C may elect to evaluate the nonconformance item with the ATG Project Manager
or designated alternate, and ATG Project QA Manager to determine if the
nonconformance item could invalidate the results of ongoing work. if the
nonconformance(s) incident in any way affects the health of workers and/or the
environment, it shall be reported to all appropriate facility personnel. If work is
stopped, it shall be so noted on the nonconformance report. All affected work shall
be immediately stopped and the Project QA Director notified. Work shall not be
restarted until corrective action is approved and work authorized to restart by 10C.

11.2.2 If the nonconformance constitutes a significant condition adverse to quality,
determine the cause of the condition. Examples of significant conditions adverse to
quality include significant failures to implement the Decommissioning Work Plan or
major errors in data or analysis which had previously been approved.

11.2.3 If the nonconformance has any impact on previously obtained data or reports
submitted to the Aberdeen Proving Ground Representative, or the |0C
representative, the ATG Project Manager or designated alternate shall note the
impact in the remarks section of the nonconformance report and notify in writing all
individuals and organizations that may be affected by the nonconformance and
resulting data.

Tracking Nonconformance Reports

The Project QA Director shall monitor nonconformance reports to determine if trends adverse
to quality are deveioping. If such trends are developing, such as, repetitive reports related to
a particular activity, a written report will be submitted to all project personnel identifying the
particular problem. The Director will evaluate the identified problem and propose and
implement a written corrective action program to prevent recurrence of the nonconformance.
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12.0

13.0

14.0

CORRECTIVE ACTION

Corrective action for conditions adverse to quality will be determined and implemented in a timely
manner. Conditions adverse to quality are any of the following: failures, malfunctions, deficiencies,
defective items and non-conformances. A significant condition adverse to quality is one which, if
uncorrected, could have a serious effect on safety, operability or validity of data. The cause of the
condition will be determined and action taken to preclude the recurrence of the nonconformance item.
I0C shall verify that the corrective action has been implemented and, if necessary, that the
Decommissioning Work Plan has been revised.

121 Recommendation of Corrective Action

The project personnel that recommend the corrective action will document the
recommendation on Part C of the Nonconformance Report. In the case of a nonconformance
which is a significant condition adverse to quality, the corrective action shall be such as to
preclude recurrence of the non-conformance. The recommended corrective action will be
reviewed and approved by 10C.

12.2 Corrective Action Implementation and Verification

The approved corrective action shall be implemented by the appropriate project personnel.
When implementation is verified by I0OC, the ATG Project QA Manager, and the ATG Project
Manager, Part D of the Nonconformance Report will be completed. The completed
nonconformance report will be maintained on site with the nonconformance record log in the
project file.

QUALITY ASSURANCE RECORDS

A quality assurance records system for the project will be implemented and maintained. Records
shall be in ink, legible, identifiable and retrievable. The quality assurance records will be sufficiently
detailed to properly reflect all work activities in the performance of this contract.

These records may be in the form of data sheets, notes, graphs, comments, computations and other
graphic or written data generated in connection with the work activities. Records will be considered
valid only if the individual completing the record has initialed or signed and dated the record. If
revisions or changes to the quality assurance records are required, the changes will be made to the
original records by crossing out the old entry with one line, adding the new information and initialing
and dating thechange. -~ - - -~ -~ - - -

The ATG Project Manager or designated alternate will be responsible for maintaining and protecting
the records. The records will be maintained on site with the project files. File access will be limited to
project personnel and authorized contract personnel. At the completion of the project, the ATG
Project Manager or designated alternate will submit all project QA records to the QA Director. A copy
of all project documents will be provided with the Final Report to the Aberdeen Proving Ground
Representative, |IOC Health Physicist/Project Manager, and 10C Contracting Officer, Mr. Robert
Matthys.

QUALITY ASSURANCE AUDITS
No formal quality assurance audits are planned for this activity. A quality assurance audit may be

performed if the Director deems necessary. Quality Assurance records will be evaluated and audited
by the Director at the end of the project.
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1.0

2.0

3.0

INTRODUCTION

The Project Health and Safety Plan incorporates the health and safety procedures
and practices to be followed during the activities specified in the Project Detailed
Work Plan for Aberdeen Proving Grounds at Aberdeen, Maryland. This Project
Health and Safety Plan will be used to support the work activities and will be verified
with the guidelines specified in the Allied Technology Group, Inc. (ATG) Corporate
Health and Safety Plan. The Project Health and Safety Plan includes radiological,
industrial, environmental, and biological health and safety concerns.

ATG is committed to follow the procedural practices detailed in ATG Field
Procedures, AD-0004, “Administrative/Regulatory/ALARA Compliance - Policy &
Procedure” and AROP 106, “ALARA Guidelines” to ensure ALARA policies and
practices are enacted and followed during all decommissioning activities to be
conducted at APG thereby ensuring all dose received is maintained as low as
reasonably achievable.

SCOPE OF WORK

Sample collection, monitoring, and work with all radioactive materials will be
performed following the guidelines specified in the Project Detailed Work Plan by
ATG personnel. For the purpose of this contract, all contaminated material will be
handled with radiological, and chemical contamination controls in place. This project
involves mobilization, site set up, decontamination and decommissioning of the
depleted uranium materials and surrounding areas, radiological surveys (dose rate
and contamination readings), sample collection, packaging waste, shipment for
burial, and decontamination and demobilization.

No adverse impacts are expected during the performance of this contract. There
will be no expected air emissions, liquid releases, personnel exposures or
environmental impacts during the removal, or the packaging and shipping of any
contaminated material. Work tasks will be performed by trained and qualified
personnel. Oversight and monitoring shall be performed by trained and qualified
personnel in accordance with the Health and Safety Plan procedures.

HAZARD ASSESSMENT

Hazard assessment will be evaluated in six categories; unexploded ordnance,
radiological hazards, industrial hazards, environmental hazards,
bloodbornepathogens and lead hazards. Appropriate personnel protection
equipment, monitoring devices and data acquisition will be applied for all hazards.
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3.2

Unexploded Ordnance

It is not anticipated that unexploded ordnance will be encountered during
work activities, but caution is appropriate. Before digging or excavating any
areas on the range, the area(s) will be first cleared by base or ATG Explosive
Ordnance Division (EOD) personnel.

Radiological Hazards

It is expected that an individual performing work on this project will receive an
external occupational exposure of less than 24 millirem (mRem), as a
conservative estimate (derived as: 12 hrs/day x 20 day x 0.1 mrem/hr). As
part of the initial assessment of site conditions, surveys will be conducted and
the above estimate will be revised using actual data. The isotopes that ATG
expects to encounter during the performance of this work depleted uranium
and associated daughter products, based upon previous characterization
data from General Physics Corporation. ATG will be surveying and
monitoring for broad spectrum analysis during the removal, shipping and
disposal process.

The principal internal hazards from depleted uranium, U-238/Th-234, are
renal chemical toxicity for soluble compounds and the radiation dose to the
lung, bone and large intestines for insoluble uranium compounds. Therefore,
personnel working with materials containing uranium require training in
radiological control practices. This training will help to assure that the
uranium does not become an internal hazard to the workers or to members of
the general public. Breathing airborne uranium contaminated dusts will be
the most likely method of uranium entering the body and becoming an
internal hazard. The airborne concentration of U-238/Th-234 shall be
maintained at or below 50% of the Derived Airborne Concentration (DAC)
value. The derived airborne concentration for U-238/Th-234 (depleted
uranium) is 2x10™"'uCi/mi. Thus the 50% value, which will be the action level
for this project, will be 1x107"'uCi/ml. Breathing the 50% DAC value for U-
238/Th-234 (DU) or 1x10™""uCi/ml for approximately 120 hours involved in
actual physical or airborne producing activities will result in an Annual Level
of Intake of less than 1.2 Rem CEDE dose. Thus no organ specific dose
calculations should be required in accordance with the guidance of EPA-520.
Additional exposure to radiation will come from the reference sources used in
performance tests of the radiation detection equipment and from the samples
taken to assess the potential hazards. The reference sources, which may
include Tc-99, Th-230, Co-60, and U-238/Th-234 will be used by the
Radiation Protection Technician and will be maintained in a labeled and
locked container. A Department of the Army Permit (DARP) for radioactive
material, including check sources, will be obtained at least fifteen working
days prior to the sources being brought on site. The DARP Application Form,
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3.3

3.4

3.5

DA 3777, will be obtained and submitted to the applicable Army Point of
Contacts referenced in section 129, ‘Other Key Personnel’, of this
procedure. Samples taken to monitor the potential hazards will be sealed
and handled appropriately and in as short amount of time as possible. The
Radiation Protection Technician will handle and analyze the samples.

Industrial Hazards

industrial hazards for this project should be limited to mechanical failures,
heavy loads, suspended loads, physical stress and extreme temperature
exposure.

Lifting, suspending, moving and packaging of materials could cause wear
and tear on the equipment or fatigue to the workers. Mechanical failure will
be reduced by using equipment in near new condition and not over-loading
the equipment. Equipment will need to be visually inspected prior to each
use to reduce the potential for failure. Personnel safety equipment shall be
required for field work on this project. Safety shoes, hard hats, and safety
glasses will be required for personnel at the discretion of the Project Manager
or designated alternate.

Physical stress could occur if an individual fries to lift items that are too heavy
or oversized. Individual lifting limits will be 50 Ibs. ltems that are odd shaped
or bulky will be lifted by more than one individual or by mechanical means.

Accidents will be handled on a case by case basis and will be evaluated by
the Project Health and Safety Representative or designated alternate to
determine if preventive measures can be applied to preclude the accident
from recurring.

Complications from high temperature exposure, such as heat stress, will be
handled with medical treatment as deemed necessary by the Project Heaith
and Safety Representative or designated alternate.

Environmental Hazards
Hazards to the environment could most likely occur from abnormal weather,
an accident, or from carelessness while performing the work tasks.

Controlling the amount of unsealed material, at any given time, will reduce
the extent of an environmental impact.

Bloodborne Pathogens

Bloodborne pathogens are microorganisms in human blood that can cause
disease. Although health care workers have long worked with the threat of
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3.6

exposure to bloodborne pathogens, exposure was viewed in a different light
once AIDS was recognized.

Because the virus that causes AIDS is said to always be fatal, there has
been increased concern about bloodborne pathogens in the last 15 years.
AIDS, however, is not the only source of concern; other diseases caused by
micro-organisms include malaria, syphilis and hepatitis-B virus (HBV).

The purpose of this notice is to establish requirements with the intent to
protect those employees who have a significant potential of exposure to
Bloodborne Pathogens which may cause such disease's as Human
Immunodeficiency Virus and Hepatitis-B Virus.

Key Definitions:

Bloodborne Pathogens: Microorganisms present in human blood that can
cause disease in humans include, but are not limited to, Hepatitis-B virus
(HBV) and Human immunodeficiency virus (HIV).

Exposure Incidents: A specific eye, mouth, other mucous membrane, non-
intact skin or penetrable contact with blood or other potentially infectious
materials that results from performing required tasks.

Occupational Exposure: A reasonably anticipated skin, eye, mucous
membrane or other penetrable contact with blood or other potentially
infectious material that might result from performing required tasks.

Penetrable Contact: A Piercing of mucous membranes or the skin barrier
by means of a needle stick, human bite, cut and/or abrasion.

Potentially Infectious Materials: Materials that might be presentin a first-
aid emergency, including blood, vomit, urine or other body fluids.

Lead

If the presence of lead is identified, specific measures will be taken for its
characterization. The results will be used to upgrade existing protective
measures and personnel monitoring. The principle hazard for lead as with
any heavy metal, is renal chemical toxicity. Personnel exposure to lead
contamination shall be controlied by wearing protective gloves and clothing
while handling the material. Internal contamination may be possible through
inhalation.
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Lapel air samples will be taken for lead activity to monitor individual exposure
during the course of remediation efforts where airborne activity could be
generated. These lead breathing zone samples will be sent to a laboratory
for analysis during the project.

Toxicity Characteristic Leaching Procedure (TCLP) samples will be
performed on any waste material generated during remediation to identify
the presence of lead in the soil.

Unknown Hazards

Should any unknown hazards be.discovered during work activities at
Aberdeen Proving Grounds (i.e, unmarked drums, discoloration in the soils,
odorous soils,etc.) all work activities will be stopped. The Project Manager
and/or Health and Safety Representative or designee(s) shall be notified
immediately. Actions will be taken to stabalize the area, notify the appropriate
personnel, contain the area and prevent any unauthorized personnel from
entering the area (thus minmizing exposure and contact), until the nature of
the hazard can be determined. Once an investigation of the situation is
complete, modifications to the heaith and safety plan will be performed if
deemed necessary and a recovery plan will be formulated.

4.0 WORKER PROTECTION

4.1

Personnel Protection

For worker protection, the buddy system will be required. All personnel must
remain in visual or voice contact with at least one other team member while
working in the Contamination Zone. The Contamination Zone will be
applicable to the Transonic Firing Range, Work Plans and will be referred to
in these documents as the Affected Area. Controlled areas shall be
established to provide the specific radiological controls necessary for this
project. Personnel protection equipment will vary depending on the area and
type of work being performed. Work outside the radiologically controlled
areas may require additional personnel protection as deemed necessary by
the Project Health and Safety Representative or designated alternate.

Personnel Protective Equipment (PPE) will be worn by employees when
performing work on-site. The ATG personnel will be trained in the proper use
of the PPE required on-site. Visitors to the site will be required to wear
proper PPE in the work area. PPE will be issued by the ATG Heaith and
Safety Representative or designated alternate and proper training
documentation must be provided.
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Tyveks

Tyveks will be worn while performing work in the remediation/work area(s) at
the discretion of the Project Manager or designated alternate and under the
guidance of the Radiation Work Permit (RWP). The tyvek will prevent the
worker's skin and clothing from coming in contact with contaminated dirt or
dust. The tyvek will be properly disposed of after each use.

Respirators

Based on ATG'’s similar experience with depleted uranium at other sites, e.g.,
Lake City Army Ammunition Plant Firing Range, it is not expected that the
decommissioning activities at the APG Transonic Range will generate any
airborne contamination values that approach the action.level of 1 x 107"
uCi/cc. It is not anticipated that work activities will require the use of
respirators for soil remediation. If airborne levels approach the action level of
1 x 10", the use of respiratory protection will be evaluated.

For decontamination of structures, the use of respiratory protection is
expected. Should this be the case, a full-face respirator with Type-H
cartridges will be available and issued. Personnel must be able to provide
documentation that they are properly trained, medically qualified, and fit
tested for that specific respirator brand, type, and size.

The respirator will be properly inspected prior to donning and will be cleaned
and decontaminated after each use. The respirator wearer will perform
negative- and positive-pressure checks once the respirator is donned and
prior to entering the work area. Nothing will interfere with the seal of the
respirator such as, but not limited to, facial hair, eyeglasses, and other PPE.

If respirators are required, on-site documentation required for respirator use
will be maintained in accordance with 29 CFR 1910.134. Although
respirators may be worn to mitigate internal exposure to airborne activities no
protection factors will be claimed for the respirator usage.

If airborne contamination values reach 50% of the DAC for uranium (1 x 10
uCi/cc), the Project Manager or designated alternate or the Health and Safety
Representative or designated alternate will take appropriate measures to
include determining the causes for the airborne activity and initiating
corrective measures to correct these causes. All air sample calculation data
will be appropriately documented in accordance with ATG Field Procedure,
HPS-OP-010, “Air Sampling and Analysis’ on the applicable forms associated
with this procedure. Documentation of exposure to the concentrations of
airborne activity for each individual so exposed and all air samples obtained
will be performed. The Project Manager, the I0C Point of Contact/Project
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Manager and the NRC will be notified as soon as possible of this occurrence.

The inhalation dose to each affected individual will be calculated and
documented and added to their Total Effective Dose (TEDE). If repeated
(two or more) air samples occur during the remediation effort which
approach or exceed the action level of 1x107"'uCifml, then a determination
will be made to place air samples at the firing range site perimeter to monitor
for effluent airborne activity to ensure the limits of 10CFR20 Appendix B for
the general public are not reached. No personnel other than those actually
involved in the remediation project will be allowed in the immediate vicinity of
where D&D work is being performed. In addition, a Radiation Work Permit
(RWP) will be used to identify which personnel are allowed in specific areas
during remediation activities. Personnel access and control to other areas of
the firing range will be coordinated with the ARL RSO and APG Firing Range
Control Officer.

Hard Hats

Hard hats will be worn when any overhead work is being performed. Hard
hats will be stored outside the work area to decrease the chance of
contamination when notin use. The hard hat must be worn properly with the
brim facing forward.

Hearing Protection

Hearing protection will be provided and worn if noise levels reach or exceed
85 dBA. Hearing protection must be able to lower noise levels to below 85
dBA. Ear plugs will be discarded after each use unless they are fitted to an
individual or are designed for reuse, in which case an individual may reuse
their own ear plugs. Ear muffs may be reused after proper cleaning and
decontaminated. Ear muffs will be stored outside the work area when not in
use.

Anti-Contamination Gloves

Standard rubber/cloth anti-contamination gloves may be worn in the work
area depending on the nature of the work, the requirements of the Radiation
Work Permit and at the discretion of the Project Manager or designated
alternate. Cotton liners may be worn under anti-contamination gloves to
absorb wetness, but are not considered PPE. Anti-contamination gloves
must be secured to the tyvek with duct tape. Anti-contamination gloves must
be discarded after each use.

Work Gloves

Work gloves must be worn when removing soil or materials in the work area.
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The gloves must be puncture-resistant to glass, sharps, or other objects that

may be encountered during removal. The gloves cannot interfere with the
workers dexterity. Work gloves may be reused. Prior to removal from the
work site posted radiological controlled area, gloves will be surveyed.

Steel-toed Shoes

All contract personnel involved in actual work activities must wear steel-toed
shoes. The shoes must be surveyed prior to leaving the work area to
determine if contamination is present.

Work Boots

Work boots will be worn over steel-toed shoes when in the work area(s). The
boots will be decontaminated after each use or discarded if no longer
useable.

Safety Glasses

Safety glasses should be worn in the work area(s) when respirators are not
worn and at the discretion of the Project Manager or designated alternate.
Safety glasses must be cleaned and decontaminated periodically. Safety
glasses must be stored outside the work area when not in use.

Fall Protection

Fall protection must be worn when performing work from a manlift or from
scaffolding where handrails cannot be used. Safety harnesses must be
inspected prior to each use and stored away from moisture and off the
ground. Worker protection requirements will be followed as outlined by 29
CFR 1926.104. If scaffolding is used during containment tent construction or
removal, guidelines outlined in 29 CFR 1926.451 will be followed.

Several conditions of the site could cause potential hazards. These
conditions must be made aware of by the personnel on-site. Proper
precautions must be taken to avoid exposure to these hazardous conditions.

41.1 Insects and Animals

There is the potential of exposure to insects (e.g., deer tick) or
animals at the site which may present a personal hazard during work
operations. ATG will provide insect repellents to employees and
subcontractors as well as protective equipment when deemed
necessary. Any animals that come on the work site are to be avoided
by personnel whenever possible.
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4.1.2

4.1.3

4.1.5

41.6

Extreme Temperature Exposure

it may be very hot in the work area during the excavation activities or
soil wash activities. Gatorade or an equivalent electrolyte rich
beverage will be provided. Worker rotation may be necessary to
prevent heat stress. Appropriate breaks may be necessary depending
upon the temperature and the work involved. Personnel will be
closely monitored to prevent overheating.

Personnel Dose

Whole body doses over the course of the project are expected to be
less than 24 mrem, as a conservative estimate (derived as: 12 hrs/day
x 20 day x 0.1 mrem/hr). As part of the initial assessment of site
conditions, surveys will be conducted and the above estimate will be
revised using actual data. However, as a conservative measure,
ATG shall require dosimetry for project personnel.

Radiation Work Permit

The Radiation Work Permit (RWP), Form ATGF-002 for work at
Aberdeen Proving Grounds will state the personal protective clothing
that is to be required to be worn while performing specific project
activities in specifically controlled areas. Protective clothing to be
worn in other areas will be determined by the hazard encountered,
consistent with the guidelines set forth in the Health and Safety Plan.

Overhead Power Lines

Power lines may be over sections of the work area and need to be
taken into consideration if a crane or manlift are used when
constructing, moving, or dismantling the containment structure. A

safe clearance distance of 20 feet must be maintained between
equipment and overhead power lines at all times.

Debris

The work area contains broken bottles, nails, and other debris on the
surface and possibly subsurface. The workers need to be aware of
these conditions prior to entering the site.

Underground Utilities
Underground utilities need to be identified if they are present before
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41.8

4.1.9.

performing any excavation at the site. If any underground utilities are
encountered during excavation, work will stop immediately and the
work area will be evacuated until those utilities have been identified
and disconnected by the proper authorities. All permits, licenses,
andfor rights-of-entry required by state, local, and/or installation
authorities will be coordinated through the utility company(ies) or by
the appropriate installation personnel.

Weather Conditions

The weather conditions may include possible thundershowers during
the anticipated work schedule. If the potential for lightening is
present, work will be stopped and personnel will move to a safe
sheltered area until weather conditions improve. Any other severe or
adverse weather conditions may require work to be stopped and
personnel to move to a sheltered area.

Inadequate Lighting

Work performed on-site must have adequate lighting. If daylight does
not provide the adequate 5-foot candle requirement (29 CFR
1910.120) then artificial light must be provided or all work must stop in
time for personnel to exit the area during adequate daylight.

4.1.10 Good Housekeeping

Personnel will be expected to maintain good housekeeping within and
around the work site. Materials or equipment that could be potential
trip hazards will be moved out of walkways. Uneven walkways will be
cleared or have restricted access. Materials will not be stacked in
such a way that they may fall on personnel or equipment. Open pits
will be roped off and labeled to prevent falls.

4.1.11 Electrical

Only power sources rated to handle the load required for equipment
on-site will be used. Power sources will be required to have ground
fault circuit interrupters unless the equipment has built in ground
faults. Ground faults will be tested daily prior to using electrical
equipment. Electrical equipment, plugs, and extension cords will be
used and stored away from water sources. Electrical equipment that
is not properly grounded, damaged, insulated, or have exposed wiring
will be taken out of service and marked "Do Not Use". Extension
cords with frays, exposed wire, damaged or missing prongs, or not
insulated will be taken out of service and marked "Do Not Use".
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Electrical equipment cords and extension cords can not be taped to
cover damaged areas or for any other reasons. Metal or conductive
ladders will not be used near energized electrical lines or equipment.

4.1.12 Dust

Work operations will be designed as to generate little or no dust.
Airborne concentrations will be monitored. Personnel will wear the
proper PPE in accordance with RWP requirements if dust is
generated.

4.1.13 Noise

Heavy equipment used on-site may generate elevated noise levels
and will require hearing protection. Noise levels will be monitored and
noise-suppression will be used when possible. If noise levels reach or
exceed 85 dBA, hearing protection will be required and the area
should be posted "Hearing Protection Required". The hearing
protection provided must be able to lower noise levels below 85 dBA
when worn.

4.1.14 Motor Vehicles

ATG personnel will abide by all traffic laws on base as well as
pedestrian right-of-ways. Speed limits will be adhered to and seat
belts will be worn by all passengers in the vehicle.

Drivers will have a current drivers license and will not drive under the
influence of drugs or alcohol. Special precautions will be taken in the
event that road conditions become hazardous.

4.1.15 Hazardous Material Storage

No more than 10 gallons of flammable/combustible materials will be
stored on-site unless these materials are stored in an approved
flammable storage cabinet. Chemicals stored together must be
compatible. Containers must be stored in an area that has limited
traffic and little chance for containers to be broken, toppled, or spilied.
A spill kit will be kept on-site in the unlikely event that a spill were to
occur. Appropriate personnel at Aberdeen Proving Grounds will be
notified immediately in the event of a spill. Containers should be
placed in a designated posted area. The storage area should be
diked if possible. The fire department must be aware of where the
storage area is located and what it contains. Flammable and/or
combustible materials must be stored away from ignition sources. All
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containers must be properly labeled and a MSDS must be on-site for
the material. Gas cylinders must be secured in an upright position
with a cap over the valve when not in use.

4.1.16 Fire Awareness

Fire extinguishers will be on-site in a designated area readily
accessible to personnel. Combination ABC fire extinguishers will be
provided and inspected by a qualified person on a monthly basis or as
needed. Personnel will be trained in the proper use of a fire
extinguisher. Exits will be clearly marked to the containment tent in
the event of a fire. Directional arrows will be placed around the lower
portion of the tent to guide personnel to the closest exit. The fire
department will be notified immediately in the event of a fire.

4.1.17 First Aid

A first aid kit will be on-site in a designated area clearly identified by a
“First Aid" sign. The first aid kit will be readily accessible to personnel
and visitors to the site. A minimum of two personnel trained in first
aid/CPR will be present at the site at all times work is being
performed.

4.1.18 Blood-borne Pathogens

ATG has conducted a thorough evaluation of the processes and tasks
which are performed in relation to Contractual Field Projects and has
determined the potential for employee exposure to be minimal.
However, because of the potential for accidents and injuries resulting
in the possible contact of body fluids, ATG shall require additional
training. The following is the ATG policy for field operations:

Training

All ATG personnel who receive Basic First-Aid training and are
designated as Emergency Medical Response personnel shall receive
additional training in Occupational Blood-borne Pathogen awareness.

Vaccinations

All ATG personnel trained in Basic First-Aid shall be offered the
Hepatitis-B series of inoculations at no cost to the individual. This
shall be offered on a voluntary basis and because the risk is minimal
and First-Aid treatment of others is voluntary, no statement of refusal
of the vaccine shall be required.
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All ATG personnel who are designated and certified as Emergency
Medical Technicians shall be required to receive the Hepatitis-B
inoculations. This shall be at no cost to the individual.

Handling of Sharps

All ATG personnel handling materials containing sharps (i.e. needles,
syringes, cutting edges, etc.) shall be required to wear puncture
resistant gloves. Any injuries received while working with such
materials shall be reported to theirimmediate supervisor. In addition,
personnel exposed to blood or other body fluids while aiding an
injured individual, no matter how minor, shali report to theirimmediate
supervisor. The supervisor shall then promptly log and report the
incident to the Health and Safety Representative and Project
Manager.

Protective Equipment

Protective equipment such as gloves, masks, and respiratory barriers
are provided in each first-aid kit. All personnel responding to a first-
aid situation in which there is a potential for exposure to blood or other
body fluids are expected to use these devices for protection of both
themselves and the personnel they are aiding.

4.1.19 Site Control

The immediate work site and areas under ATG’s control will be clearly
marked and access will be limited to ATG personnel and authorized
visitors. In addition, a Radiation Work Permit (RWP) will be used to
identify which personnel are allowed in specific areas during
remediation activities. Personnel access and control will be
coordinated with the ARL RSO and APG Firing Range Control
Officer. Walkways and paths will be rerouted as necessary to limit
access to the area. Postings will be in place to notify personnel of
access restrictions, physical and radiological hazards, and PPE
requirements.

4.2 Procedures
42.1 Confined Space Entry

A confined space is any space that has a limited means of egress and
is subject to an accumulation of toxic or flammable contaminants or
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has an oxygen-deficient atmosphere. Confined spaces include, but
are not limited to, storage tanks, process vessels, bins, boilers,
ventilation, or exhaust ducts, sewers, underground utility vaults,
tunnels, pipelines, and open-top spaces more than four feet in depth
such as pits, tubs, vaults, and vessels.

A confined space will not be entered until atmospheric conditions are
monitored and the area is verified safe. A valid "Confined Space
Entry Permit" must be posted, reviewed, and in effect prior to entry.
Fuel operated equipment will not be used in or near the opening or air
intake for a confined space due to the potential for carbon monoxide
build up. Confined space blowers will be used if necessary to
ventilate the area and refresh the air. All entrants and spotters must
review the rescue procedures before entry. All personnel entering the
confined space must wear a safety harness with a secured lifeline in
the event they need to be pulled out of the area.

A spotter will remain in continuous visual and voice contact with
personnel in the confined space. The spotter must account for all
entrants and will not leave the post unless relieved by a competent
person. The area will be continuously monitored while personnel are
in the confined space due to the potential of changing atmospheric
conditions.

Excavations

An "Excavation Permit" or equivalent document must be obtained prior
to digging. Shoring and sloping for excavated sites will be performed
in accordance to the guidelines set forth in 29CFR 1926 Subpart P.

Any excavations which affects an existing structure, support, or
building, must be approved prior to excavation by a Professional
Engineer. If underground utilities are present, hand tools will be used
to determine their exact location before heavy machinery is used.
Personnel will not enter an excavated site unless proper shoring or
sloping is in place and air monitoring has been performed. Personnel
will not place themselves between underground storage tanks that are
not secured within an excavated site due to potential ground shifting
that could cause a tank to tip or roll. Excavated area 3 feet or deeper
will have a stairway, ladder, ramp, or other safe means of egress
located within 25 feet of personnel in the excavated site.

Excavated areas will be barricaded to prevent pedestrians and
vehicles from entering the area. The area must be barricaded prior to
the excavation of the site. Excavation, dirt, equipment, or materials
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must be at least two feet from the edge of the excavation.

All shoring must be inspected daily and more often in wet weather.
The excavation walls must be inspected after a heavy rain or thaw.
All excavations and trenches must be inspected daily by a competent
person.

Personnel working in an excavation will not be permitted to be within
five feet of the swing or extension radius of any power shovel,
backhoe, loader, etc. Personnel will not be allowed below any
material being removed or placed. Tag lines will be used to maintain
distance from materials being removed or installed with a crane.

Hazardous Energy Control

All personnel that work on or near energy sources should have
completed and documented Site Training which covered this subject.
Danger tags are used only to prevent operation of a switch, valve, or
piece of equipment in cases where someone may get hurt or
equipment may be damaged. Lockout/Tagout procedures will be
used to prevent energy sources from becoming energized while
personnel or equipment are in the area. The personnel working in the
hazardous energy area must personally lock and tag the energy
source out. A signed and dated tag will be placed on the system after
it is locked out. :

The system must be tested after locking to ensure it is de-energized
prior to starting work. Prior approval must be obtained before de-
energizing a system.

Only the person that placed the lockout/tagout on a system can
remove it and only after all personnel are clear from the work area. All
personnel that are working in the area must have their own
lockout/tagout in place on the system. Personnel cannot remove a
lockout/tagout that was put in place by someone else. Once a tag is
removed it must be destroyed and a new one used each time a
system is locked out.

All electrical components will be treated as if they are energized
regardless if lockout/tagout procedures are in place. Personal
protective equipment will be inspected and worn when working on
energy systems. Test equipment will be used to ensure systems are
de-energized. Grounding equipment will be applied after the system
has been deenergized. Caution must be used when removing
enclosure covers, panels, or opening doors to expose electrical
systems. Work on or near electrical circuits will only be performed by
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qualified personnel who have been authorized to do the work.

Non-metal frame safety glasses are required when performing
electrical work. Other conductive items such as metal hard hats,
rings, watches, necklaces, earrings, etc. will not be worn when
working on or near electrical systems. Electrical rated rubber gioves
must be inspected for cracks, punctures, tears, etc. prior to wearing
them.

Hand tools and power tools rated and insulated for electrical work will
be used on or near power sources. Drills and penetrating equipment
must be grounded so that accidental contact with an unexpected
energized electrical source will be cleared quickly by the circuit
protective device. Double insulated equipment cannot be relied on to
provide protection when accidental contact is made with energized
circuits.

4.2.4 Welding and Burning

All flammables and combustibles must be removed from the work
area. Adry chemical fire extinguisher must be readily available before
any welding or burning work is performed. Atmospheric conditions
must be checked to ensure no explosive levels are present. Welding
leads and burning hoses will be kept clear of walkways and roadways.
If leads or hoses are to be elevated, they must be a minimum of
seven feet above passage ways and cannot hang from conduit,
process lines, sprinklers, etc.

All U-fittings, couplings, and connections must be tight. Fumes
generated from the welding or burning process must be avoided by
ventilation or use of a respirator.

No welding or burning will be performed on a vessel or tank that has
not been cleared of any residual material they may have contained.
Hoses and leads will be disconnected at the end of each shift.
Fireproof screens or partitions will be put up if welding or burning is
being performed near other people. Personnel will not lubricate caps,
valves, or gauges. A fire watch will be present during, and a half hour
after welding and burning. Welders and attendants will wear eye
protection, goggles, or welding hood.

4.2.41 Welding (Electric)

When performing welding, ail work must have a separate
and adequate ground. The return current lead must be
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4.24.2

connected directly from the machine to the work location. A
rod must not be left in the electrode holder when it is laid
down and the stub ends must be placed in the proper
container. The machine must not be left on at the end of a
shift. An approved welding helmet with no less than a #10
filter plate with a safety plate on both sides must be worn.
Electric welding cannot be performed form a metal ladder.
Welding cables will be free of cracks, breaks, bare
conductors, and frayed insulation. Tape cannot be used as
an insulator.

Burning (Gas)

Before connecting regulators to cylinders, the cylinder valve
will be opened slightly to blow out any foreign particles.
Once the regulator is connected, the valve will be opened
slowly with the person standing to one side of the gauge.
The second stage of the regulator will be closed before
opening the cylinder valve. Oxygen cylinder valves will be
wide open while fuel gas cylinders will be opened one-half
only. When using acetylene, 15 psi will not be exceeded on
the torch side of the gauge. The fuel gas valve on the torch
will be opened before the oxygen valve when lighting a
torch. Only an approved spark lighter will be used to light a
torch.

Burning rigs will be broken down at the end of a shift by
removing regulators and securing protective caps. Qil and
grease will not be used no oxygen regulators, hose and
fittings. Grease covered tools and equipment will not be
stored in the same area as the oxygen equipment.

All hoses, gauges and torches will be inspected quarterly
and prior to use. All inspections will be documented.
Approved burning goggles with at least a #3 filter with safety
lens on both sides must be worn. A torch will not be leftin a
vessel, tank, or other closed container due to the potential
for leakage. Oxygen will not be used in pneumatic tools to
pressurize a container, to blow out lines, or substituted for
compressed air or other gases. Compressed air will not be
used to clean clothing, blow off debris, or clear the work
area.

Cylinders and hoses will be placed away from sparks and
slags generated from burning. Gas cylinders will not be
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4.2.7

taken into a confined space.
Tools

Equipment and tools will be used for their specific design and not
rigged for purposes other than those specified by the manufacturer.

Tools will not be used beyond their designed capacity. Tools will be

inspected prior to each use. Damaged or worn tools will not be used
and will be taken out of service. Tools taken out of service will be
marked with a "Do Not Use" tag or sticker until they can be properly
disposed of or repaired. Tool subject to impact will be dressed to
prevent flying steel fragments. Tools cannot be brought into or out of
a radiological area without prior approval from a health physics
technician.

Portable Power Tools

Power tools will not be operated by personnel that are not familiar with
the manufacturer's requirement for the safe use of that tool.
Precautions will be taken to prevent tools from binding up. Moving
parts will be directed away form the body and there shall be no
physical contact with a powered part unless the power source is
disconnected. Personnel working with power tools must be aware of
personnel around them. Power tools will not be running when moving
from one work area to another.

Prior to each use, power tools will be inspected for damaged parts,
loose fittings, and frayed or cut electric cords. Defective tools will be
taken out of service and marked " Do Not Use". Electrical tools will be
unplugged prior to performing maintenance or switching out parts.

Air pressure will be bled down before disconnecting air-powered tools.
Electrical power tools must be grounded with a three prong plug. All
hoses exceeding 2 inch inside diameter will have a safety device at
the source of supply or branch line to reduce pressure in case of hose
failure. Only manufacturer authorized safety clips or retainers will be
installed on all hose connections to prevent accidental disconnection
of the tool from the hose connection. All fuel-powered tools will be
shut off prior to refueling. Proper guards or shields will be in place. A
control lock on a hand-held power tool will not be permitted. Electrical
tools will not be raised or lowered by the power cord.

Ladders
Ladders will be inspected prior to each use. Ladders will not be
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painted except to be marked with an identifier. If ladders must be
placed in a doorway, the door will be barricaded and warning signs will
be posted. If the doorway is a marked exit, then the door cannot be
barricaded and a spotter must be used. A hand line will be used to
raise or lower tools or materials so personnel do not carry anything in
their hands when ascending or descending a ladder. The ladder
position will be changed as often as necessary to prevent excessive
leaning or stretching on a ladder. When working from a ladder, both
feet will be kept on the rungs and the person will be facing the ladder.
if it is necessary to work backwards from a ladder, then the person
must wear a safety belt and be tied off to a secure area and not to the
ladder. Only one person is allowed on a ladder at one time unless
"two-man" stepladders are being used. Metal ladders will not be used
for electric welding or near any electrical lines or services. Ladders
may be used on scaffolds only if secured and the user is tied off with a
safety belt. If a ladder must be built to use on-site, it must conform
with established OSHA standards and be approved by the Health and
Safety Representative or designated alternate. Areas around the top
and base of the ladder must be cleared of tripping hazards. Ladders
will not be placed against moving objects. Broken or damaged
ladders will not be used. Ladders to be repaired must be tagged out
and taken out of service. Step off distance from ladders must not
exceed one foot.

4.2.7.1 Straight and Extension Ladders

Straight and extension ladders must be placed using a 4:1
ratio (for every 4 feet in height from the ground to the point
of contact on the supporting surface, the ladder base must
be placed 1 foot away from the supporting surface).
Ladders must extend at least 3 feet beyond the supporting
object. The ladder must have non-skid safety feet and be
secured. When the extension ladder is raised to the desired
height, the safety dogs or latches must be engaged and the
extension rope secured to a rung on the base section of the
ladder. Extension ladders must overlap a minimum of three
rungs.

4.2.7.2 Stepladders

Stepladders must have all four feet on a level surface. The
spreaders must be locked in place. Stepladders will not be
used as a straight ladder. Tools or materials will not be
placed on steps or the platform. The maximum height for
stepladders without a safety platform is 12 feet and with a
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safety platform is 16 feet. If a ladder is over eight feet in
height, it will be tied off.

4.2.8 Scaffolding

When assembling scaffolding guardrails, midrails, toeboards, and
complete decking must be in place. Each frame post must have a
locking pin. Personnel cannot climb on or work from the guardrail,
midrail, or brace members of a scaffold. Ladders must be used as a
means of access or egress.

Scaffolding will be erected level and plumb on a firm base with base
plates provided by the manufacturer. If a scaffold's height exceeds
three times its minimum base dimension, it will be secured to a secure
structure at the second vertical frame/section and at every other
frame/section. Scaffolding will be secured horizontally to a secure
structure every 30 feet. If the scaffold cannot be secured when
required, outriggers will be used to stabilize the structure.

Scaffold platforms will be equipped with approximately 42 inch high
rigidly secured guardrails and approximately 21 inch high midrails.
The scaffold will be completely decked with wood planks or
manufactured scaffold decking and rigidly secured toeboards on all
four sides.

Properly and completely assembled scaffolding will have a "Green"
tag attached. Incomplete scaffolding will have a "Red" tag attached
and cannot be used. Do not use untagged scaffolding. The weight
load of the scaffolding will not be exceeded. Scaffolding will not be
altered by means of welding, burning, cutting, drilling, or bending.
Scaffolding will be kept clear of debris, materials, etc. If personnel are
required to work under the scaffolding, a screen of 18 gauge, Y2 inch
mesh or equivalent protection will be used between the toeboard and
the top guardrail.

Scaffold access ladders will not be erected with an unbroken climbing
height greater than 20 feet. A landing platform, fully protected by
guardrails, midrails, and toeboards will be provided at least every 20
feet which requires the person to leave one ladder and walk to the
next. Openings in platforms may be filled with 3/4 inch plywood,
provided one dimension is less than 18 inches. Otherwise, 2 inch
scaffold grade lumber or double 3/4 inch plywood is required. Filler
material will be secured from movement and supported on all sides by
scaffold grade lumber or the bearers of the platform.

Mobile scaffolding must not be moved when personnel are on the
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scaffold. All the wheels must be locked in place before personnel can
climb on or work from the scaffold. All tools and materials on the
scaffold must be secured prior to moving. -

Manlift

The manlift must be inspected prior to each use. The tires, hydraulic
system, booms, baskets, upper and lower controls, brakes, drive
chain, and safety equipment must be checked each day prior to use.
The operator must be trained and qualified before operating the
equipment. Wheel chocks must be in place when performing work on
anincline. If outriggers are used, they must be positioned on pads or
a solid surface and the brakes set. A maximum of two people will be
allowed in the basket at one time. The total weight of personnel,
material, and tools in aerie platforms will not exceed the load limit set
forth by the manufacturer. Personnel must wear a safety belt and
lanyard attached to the basket or platform. Personnel will not sit or
climb up on the guardrail or enclosure. The platform must be placed
in its lowest position and shut off for mounting and dismounting. A
manlift cannot be used to hoist materials. Work will not be performed
from a manlift when winds exceed 20 miles per hour.

4.2.10 Heavy Machinery

Personnel operating heavy equipment must be familiar with the proper
use of that equipment. The operator must know how to properly
inspect the equipment prior to each use and know that equipment's
limitations. Personnel will abide by guidelines set forth by the ATG
Corporate Health and Safety Plan and by the manufacturer. Back-up
alarms must be in place and operable on all heavy machinery. All
equipment must be operated at safe speeds. Lights must be used
during low visibility conditions. Seat belts must be worn by the
operator.

Forklifts will not be operated where there is the potential of
overturning. When loading where there is a probability of dangerous
slides or movement of material, the wheels or freads of loading
equipment must be turned in a direction which would facilitate escape
in case of danger, except in a situation where this position of the
wheels or treads would cause a greater operational hazard. Spotters
should be used to help the operator be aware of the surroundings.
Personnel working around the area in which a fork lift is being used
must maintain visual contact with the equipment in order to remain a
safe distance from the work being performed. The fork lift will only be
used for loads it is rated to lift.
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4.3

Cranes used by the contracted personnel must be operated within the
guidelines set forth in 29 CFR Part 1910.180. ATG personnel must
maintain a safe distance from the crane operations. Only trained
personnel will be allowed to assist in the lift operations. Crane permits
must be obtained prior to use on site.

Personnel Monitoring

ATG personnel will be continuously monitored during this project. Monitoring
for this project will be supplied by ATG using the following procedure.

4.3.1 Occupational Exposure Guides
ATG Administrative Control Levels per calendar year:

Whole Body 1.0 Rem
Extremities 5.0 Rem
Skin 5.0 Rem

The ATG Corporate Health Physicist or his/her designee shall approve any
authorization for exposure above the annual control levels. This approval
shall be given only if the dose is necessary and shown to maintain collective
dose on the project ALARA.

4.3.2 Site Registration Form
All personnel assigned to work on the project must complete a Site
Registration Form (ATG Form 109) prior to starting work. Completed
Site Registration Forms will be retained with the personnel exposure
files.

4.3.3 Occupational Radiation Exposure History
Before an individual will be permitted to work in a controlled area, a
U.S. Nuclear Regulatory Commission (NRC) Form 4 or equivalent,
must be initiated and reviewed by the Project Manager (or designated
alternate) or Radiation Protection Supervisor. Exposure results shall
be listed on the NRC Form 4.

4.3.4 Thermoluminescent Dosimetry (TLD)

TLDs shall be the permanent record of an individual's occupational
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4.3.6

radiation exposure. The TLDs used by ATG are supplied and
evaluated by a National Voluntary Laboratory Accreditation Program
(NVLAP) approved vendor. All personnel assigned to the project will
be issued a TLD for the job or on a monthly/quarterly basis as the
work requires.

The individual's name, social security number, issue date, and a date
of return are to be recorded on the monthly TLD Issue Log. In the
event of a lost TLD, immediate notification to the Radiation Protection
Technician or Supervisor is required. A Lost Badge Report (ATG
Form 111) will be completed and filed in the individual's exposure file.
Monthly TLD results will be documented on the Personnel Radiation
Exposure Record, (ATG Form 112).

This record will be updated when the TLD results are received and will
be maintained in the individual's exposure file.

Radiation Work Permits

All personnel in the work area must be assigned to a specific
Radiation Work Permit (ATG Form 002) applicable to the job being
performed. A Radiation Work Permit Sign-In Sheet (ATG Form 023)
will be attached to each Radiation Work Permit.

All personnel assigned to a job, requiring a Radiation Work Permit,
shall sign the RWP Sign In Sheet prior to starting work. Personnel
shall sign off on the RWP at the completion of work.

Occupational Radiation Exposure History Letter

An Occupational Radiation Exposure History Letter, (ATG Form 047)
will be completed for all personnel assigned to the job. Copies of this
letter are sent to the individual and the ATG Corporate office in
Fremont, CA., within 30 days of obtaining the monitoring results.

4.4 Industrial Hygiene Monitoring

441

Purpose

The purpose for performing industrial hygiene monitoring is to
establish PPE guidelines, determine the potential for exposure, and to
establish atmospheric conditions. If contaminants in the work area
are unknown, then monitoring must be performed to determine what, if
any, contaminants are present. The level of the contaminants present
will dictate the PPE required such as respiratory protection.
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4.4.2 Air Sampling

As stated previously in this plan, ATG does not expect to generate
any airborne contamination that approach the action levels
established in 10 CFR Part 20, Subpart H for respirators. ATG will not
allow any member of the public, including Aberdeen Proving Grounds
employees, to enter the work area during decommissioning activities
to preclude them from being exposed to a potential airborne event
during this remediation. The limit for radiological airborne activity in
the work area has been established at 50% of a Derived Air
Concentration Value for U-238/Th-234 (DU) or 1x10™uCi/ml. If this
value is approached or exceeded during remedial work activities then
complete documentation of all airborne radiological air samples and
internal exposure tracking of all personnel exposed to this airborne
activity will be performed. Determination of the cause of the airborne
activities will be made and corrective measures taken to prevent
recurrence.

Two or more occurrences of radiological air samples which approach
or exceed the work site airborne action level will result in the
placement of airborne monitoring around the perimeter of the firing
range. These air samples will be situated in such a manner as to
account for shifts in wind direction. These samples will be monitored
to verify that no member of the public was subjected to radiological
airborne activity above the airborne effluent levels established in
10CFR20, Appendix B. No personnel will be allowed access to the
firing range during remediation activities except personne! directly
involved in the work activities and approved on the site radiation work
permit for the remediation.

Air sampling will be performed to determine the contaminants present
and what the potential is for exposure. Area samples will be collected
near the work area during operations to gather a representative
sample.

At a minimum, two air samples will be placed in a downwind direction
from the work area to gather a representative airborne sample of the
work area airborne environment. In order to see the action level of
1x10™"uCi/ml of radiological airborne activity, a minimum of 450 cubic
feet must be collected on the sample media. In order to see 0.1 DAC
or 2 x 10" uCi/ml an eight hour air sample must be taken to pass
enough representative air through the filter media for this
determination. Personnel lapel pin samples may be used to collect
representative breathing zone air samples of the personnel performing
the work operations.
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If the presence of metals is identified, specific measures will be taken
for its characterization. The results will be used to upgrade existing
protective measures and personnel monitoring. Lapel air samples will
be used to collect airborne lead samples for laboratory analysis to
determine airborne inhalation of lead activity. Normally, one member
of the work crew will wear a lapel air sampler to determine breathing
zone air activity value.

Note: Due to the low flow rate of the lapel air sampler (3 LPM) and
the work time for the crews (nominally no more than 4 hours)
the 0.5 DAC value or 1x10™"'iCi/ml may not be seen. These
air samples will represent a day to day trend of the airborne
activity for the workers breathing air zone.

Lapel air samplers will be calibrated prior to sampling and upon
completion of sampling. The pre- and post-calibration data will be
averaged to determine the flow rate. The calibration data, start and
stop time, date, flow rate, and location of the sample will be
documented for all air samples.

Prior to shipping the samples to be analyzed, the sampling cassettes
will be surveyed and smeared to determine if radiological
contamination is present. Chain of custody forms will be completed
and sent with the samples. The samples will be shipped according to
regulatory guidelines and will be packaged in a manner that will not
interfere with the integrity of the sampies.

Confined Space Monitoring

Prior to personnel entering a confined space, atmospheric monitoring
will be performed. Monitoring will determine oxygen level, carbon
monoxide content, and the Lower Explosive Limit (LEL).

If any of the levels are not within regulatory guidelines, a confined
space blower will be used to ventilate the area. Proper PPE will be
worn in the confined space as required. Atmospheric conditions will
be monitored initially and periodically during work operations uniess
the potential for abrupt atmospheric changes are present, then
continuous monitoring will be performed.

Training

Individuals assigned to this project will be trained and qualified radiation
workers. Training records will be supplied and kept on-site as part of the
Project Quality Assurance Plan. Training specific to the project will be

Aberdeen Proving Ground HSP- Page 25



Allied Technology Group, Inc.
Project Health and Safety Plan APG

performed prior to the start of work by the Health and Safety Manager or
designated alternate, and recorded on the Training Record (ATG Form 027).
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Requirements of the Project Detailed Work Procedure, Project Quality
Assurance Plan and the Project Health and Safety Plan will be covered in the
on-site training.

All personnel for the Aberdeen Proving Ground project shall have completed
the 40 Hour Basic Hazardous Waste Training Program and, if needed, the 8
Hour Refresher. Supervisory personnel shall have completed the 8 Hour
Supervisory Training Program as mandated by 29 CFR 1920.120. All
personnel directly involved in this project will be required to provide evidence
of current OSHA Training (29 CFR 1910.120 e.6) and Medical Certification
(29 CFR 1910.120.f). All respirator wearers will be trained and have proper
documentation required of respirator use (29 CFR 1910.134).

All personnel operating heavy equipment must be trained on the proper use
of that equipment. The operator must know how to properly inspect the
equipment prior to each use and know that equipment's limitations.

Personnel will abide by guidelines set forth by the ATG Corporate Health and
Safety Plan and by the Manufacturer.

Daily briefing training meetings will be held prior to each work day to discuss
activities that will be performed that day. Radiological and safety concerns
will be discussed, as well as proper PPE and contamination controls. These
meetings will be conducted by the Project Supervisor and the Health and
Safety Representative or designated alternate, and be documented on the
Pre-Job Briefing Checklist for Heaith Physics (ATG Form 026) and the Pre-
Job Briefing Checklist for Industrial Hygiene/Safety (ATG Form 025).
Personnel will document their attendance to these meetings on the Training
Record (ATG Form 027).

Visitors who request entry into the exclusion zone will be required to attend
the daily health and safety briefing or an equivalent briefing and document
attendance on the appropriate forms. Compliance with state, local, and
installation motor vehicle laws will be covered in the daily briefing training
meetings.
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Decontamination

Contamination control barriers will be established and personal protective
equipment will be required to minimize the potential for areas or personnel to
become contaminated. In the event that personnel contamination is
detected, the following procedures will be used to remove or contain the
contamination.

4.6.1

46.2

Explanation

This section describes the procedures to follow when it has been
determined that personnel, personal equipment and/or clothing has
been contaminated and the necessary records required to document
and complete the decontamination process. The surface
contamination limits identified here in Sect. 4.8.4 and Table 5.2 of the
Decommissioning Plan will be applied for this purpose, as they are
identical to U.S. NRC Criteria (Ref. 11.10). For personal clothing and
skin, the ALARA objective will be to decontaminate to non-detectabie
levels, as opposed to just meeting the criteria.

Decontamination Methods
4.6.2.1 Personnel Decontamination

When contamination is found on the worker, the worker shall
notify a Radiation Protection Technician immediately and
inform him that he/she has become contaminated. The
worker will indicate where he/she believes the contamination
occurred, and the route taken to where the surface
contamination was detected. This information will assist the
Radiation Protection Technician in determining which areas
to survey to avoid the contamination of other personnel.
After notifying the Radiation Protection Technician, the
individual who is contaminated shall, if possible, isolate the
contaminated item or items by the use of clean plastic bags
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and remain in the personnel survey area.

Any method of decontamination used will require monitoring
and documentation of the results for each step in the
procedure. All liquids used for decontamination purposes,
will be considered contaminated and handled as radioactive
waste. A spray solution of Radiac-Wash or equivalent mild
detergent solution should be used as the primary agent to
remove skin contamination. Radiac-Wash foam will be
sprayed on the contaminated area, allowed to soak for a few
minutes, then wiped clean. Radiation surveys will be
performed between each wash.

NOTE: UNDER NO CIRCUMSTANCES WILL THE SKIN BE
ABRADED WITHOUT DIRECT MEDICAL SURVEILLANCE. NOTIFY
THE ATG RADIATION SAFETY OFFICER AND THE CORPORATE
HEALTH PHYSICIST SHOULD THIS BE RECOMMENDED.

Additional washing may be required if the affected area
contamination levels are not reduced to below acceptable
limits. If needed, lava soap, a soft brush and small amounts
of water can be used with light pressure to produce a heavy
lather. Only wash 3 times for about 2 minutes each. Rinse
and monitor. Use care not to scratch or erode the skin.
Apply lanolin or hand cream to prevent chapping. Continued
washing will abrade the skin. Any additional
decontamination techniques shall be approved by the
Radiation Safety Officer on a case by case basis.

Clothing Decontamination

When contamination is found on clothing, the worker shall
immediately notify a Radiation Protection Technician and
inform him of the situation, including where the worker
believes the contamination occurred and the route taken to
where the contamination was detected. This information will
assist the Radiation Protection Technician in determining
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which areas to survey to avoid the contamination of other
personnel.

The contaminated clothing shall be removed, taking special
care not to further contaminate additional clothing or
personnel. The item(s) shall be surveyed to determine the
degree of contamination.

Depending on the source of contamination, decontamination
methods such as using tape to adhere the contamination to
or scraping a shoe with a knife may be used. If the
contaminated item cannot be easily decontaminated without
using soap and water methods, the item shall be disposed of
as radioactive waste.

4.6.3 Documentation

In order to fully assess the degree of contamination, the skin dose to
personnel and to critique the incidents to improve future procedures,
documentation is necessary. Documentation of the event should start
and continue from the initial detection of contamination to the final
release. Personnel contamination will be classified in two categories,
skin and clothing.

A separate form shall be used for each, along with a Contamination
Report Index, (ATG Form 116) to chronologically categorize all
personnel contamination. A Personnel Contamination Report, (ATG
Form 117), and a Clothing Contamination Report, (ATG Form 118)
shall be completed by the individual performing the decontamination
and submitted to the Project Manager and/or the Health and Safety
Representative or designated alternate(s) for evaluation and filing.
The Contamination Report Index shall be maintained by the Project
Manager or designated alternate. The contamination reports shall be
maintained in the individual's exposure file.

Bioassays
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ATG personnel are monitored for internal contamination on a routine basis.
For the purposes of this project all ATG personnel will have pre and post job
bioassay samples analyzed for depleted uranium.

Radiological Surveys
4.8.1 Purpose

The purpose of this procedure is to set guidelines for ATG personnel
to maintain control of the radioactive materials.

The limits established for survey and release are established in
“Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of License for Byproduct,
Source or Special Nuclear Material and Personnel Release Limits”.

Designated work areas will be established to maintain an efficient
material flow path. During the work operations, routine and periodic
assessments are needed to assure that control of the radioactive
material is maintained. The routine assessments are in the form of
radiation surveys and periodic assessments are an accumulation of
surveys and other data from other procedures. The designated areas
requiring radiation surveys will be on a routine or special survey basis,
depending on the work operation being performed.

Routine surveys are required on a daily basis in accordance with
Radiation Work Permit requirements. RWP surveys are only required
if work operations are to be performed in the area described on the
RWP. Special surveys shall be required when the Project Manager
(or designated alternate) or operation procedures deem necessary.
Types of surveys needed to make the regular assessments may
include; dose rate surveys, contamination surveys or airborne
contamination surveys. Individuals performing routine and special
surveys will be appointed by the Project Manager or designated
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4.8.3

alternate and will be trained in radiation survey techniques.
Performance Test

Radiological survey instruments are required to be calibrated at a
yearly interval or sooner if necessary. All instrumentation used on site
will be calibrated by an independent laboratory, such as Ludlum
Measurements, Inc., Sweetwater, TX. Instruments and appropriate
probes, depending on their use, are calibrated to TH-230 for alpha
detection; Tc-99 and /or C-14 for beta detection; Am-241, Cs-137
and/or Co-60 for gamma detection. In the field, ATG will use a Cs-
137 or Co-60 source for beta-gamma instrumentation daily response
checks. A Th-230 source will be used for alpha instrumentation daily
response checks. Primary instrument calibration certificates and
reference source certificates will be supplied with all radiological
survey equipment. Calibration certificates and documentation will be
kept on site. When the count rate and dose rate meters are returned
from calibration, a reference check shall be performed prior to placing
the instrument in use with one or more of the designated reference
sources.

The reference tests will be performed using sources that are intact
and appropriate to evaluate instrument response. The primary
calibration reference data will be used to determine if the meter will
pass or fail the daily performance tests. A performance check shall be
performed on meters that are in use prior to each day and
intermittently during continuous use.

Dose Rate Surveys
Routine dose rate surveys will give the radiation worker and
supervisory personnel an indication of the amount of external

occupational radiation exposure the worker will receive while
performing routine work operations.
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Special dose rate surveys are needed to determine the disposition of
radioactive material or if engineering controls are needed to reduce
the exposure to the worker. Routine and special dose rate surveys
shall be performed using the Ludlum Model 19 or equivalent micro R
meter.

Prior to using a meter, the individual performing the survey shall verify
that the meter is in calibration and the batteries are in good working
condition and that the meter performance test has been completed in
accordance with HP-IP-002, Operation and Calibration of the Model
19.

While performing dose rate surveys, consideration must be given to
the types of radiation that are present in the work area so that hazards
to personnel in the work area can be identified. Occupational external
radiation doses to personnel are attributable to gamma rays and beta
particles. Usually the gamma ray contribution is the greatest. Dose
rates from beta particles are usually more limiting as an extremity
hazard for close work with contaminated equipment or radioactive
material.

Documentation of the survey results shall be recorded as mR/hr
(microRoentgen/hr). General work area dose rates will be recorded
on the Radiological Survey Form (ATG Form 001).

Contamination Surveys

Radioactive contamination surveys are an important part of the
radiation protection program. Based on results of radioactive
contamination surveys that are performed in the various work areas,
assessments can determine the controls for radioactive material and
to establish radiation protection requirements for personnel working in
an area or on equipment.

There are two basic types of radioactive contamination; fixed and
smearable (removable). Radioactive contaminants are only external
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exposure hazards as long as the contamination remains fixed.
Smearable radioactive contaminants represent both external and
internal exposure hazards. Routine contamination surveys are
primarily conducted to determine smearable levels while special
contamination surveys are for smearable and fixed.

Usually contamination surveys are performed in conjunction with dose
rate surveys. Documentation of contamination survey results will be
recorded on the Radiological Survey Form (ATGF 001) by the
individual performing the survey. All smear results will be recorded i |n
disintegrations per minute per 100 square centimeters (dpm/100 cm?)
unless otherwise indicated on the Radiological Survey Form. A
drawing of the survey area or item shall be completed by the surveyor.
The individual survey point shall be numbered and the number
circled, indicating a smear location on the drawing. Principally,
radioactive contamination consists of beta-gamma emitters. Smear
surveys are performed by wiping a surface (floor, wall, tool, drum,
etc.) with a disposable smear pad using moderate but even pressure,
and wiping an area of 100 cm? (approximately 4" x 4").

The smears will be counted on a Ludlum Model-2929 Dual Channel
Scaler or equivalent. The use of large area smears may be
appropriate in some instances. In this case the smear will be counted
W|th a Ludlum Model-18 Analyzer with an attached Model 43-68 100
cm? gas proportional probe or equivalent. Any detectable activity on
the large area smear (i.e., masshn wipes) will be further investigated
and augmented with 100 cm? smears to determine the exact extent of
the loose contamination and determine if decontamlnatlon of the
equipment, tool, efc. is required.

Counting instrumentation to be used for flxed beta-alpha
contamination surveys shall consists of a 100 cm? gas proportional
“Ludium Model 43-68 or equivalent, attached to a count rate meter, a
Ludlum Model-18 Analyzer or equivalent. For beta-gamma
determination a 15 cm? Geiger Muller detector attached to a count
rate meter may be used.
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Care must be taken to avoid damage to the probe. Detector speed
should be no greater than %z probe width per second and, at a
distance of /2"or less for beta-gamma, 1/4” or less for alpha detection
from the surface.  Audible indicators should be on. The total
indicated counts per minute, minus the background counts per minute,
multiplied by the efficiency factor, will equal the disintegrations per
minute of the smear area.

Ag=(Cg - Cp)xFe

where: Ag = Smear Activity (dpm)

Cg = Sample Count Rate (cpm)

Cp = Background Count Rate (cpm)

Fe = Efficiency Factor (dpm/cpm)
Personnel contamination surveys shall be performed by any individual
exiting from a contamination controlled area. The background count
rate in these areas shall be less than 200 cpm. A fixed frisking point
shall be established by the step off pad area. In addition to
personnel, all items leaving a contamination area shall be surveyed
and will be free of contamination upon release.

Any time a vehicle exits a contamination controlled area, a smear
survey shall be performed on the tires and forks.

All items with smearable contamination levels below 1,000
dpm/100cm? beta-alpha will be considered non-contaminated. All
items with smearable contamination greater than 1,000 dpm/100cm?
beta-alpha shall be considered contaminated and will be handled in a
manner as to prevent the spread of contamination. All items surveyed
for unconditional release from the restricted area shall be less than
the following limits per guidance “Guidelines for Decontamination of
Facilities and Equipment Prior to Release for Unrestricted Use or
Termination of License for Byproduct, Source or Special Nuclear
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Material”, and US Nuclear Regulatory Commission Branch Technical
Position Statement, "A Summary of NRC's Interim Radiological
Cleanup Criteria and Current Dose Bases; Decommissioning and
Regulatory Issues Branch US NRC", November 1992.

Smearable beta-alpha <1,000 dpm/100cm”

Fixed beta-alpha not more than 15,000 dpm/100 cm? or 5,000 dpm
averaged over 1 square meter.

Documentation of acceptable survey results shall be performed on the
Unconditional Release of Equipment or ltems Report (ATG Form
010).

If contamination survey results indicate a release of material or breach
of containment barriers, a special environmental survey shall be
performed to evaluate the levels and extent of the spread of
contamination. Results of the special environmental survey shall be
immediately reported to the Radiation Safety Officer.

Airborne Contamination Surveys

Airborne contamination surveys are a convenient method of
determining the amount of radioactive material suspended in air at the
time of the sample. Air sampling must be performed in conjunction
with specific aspects of work operations to achieve representative
resuits.

Because of this, quantities and frequencies of air samples cannot
always be predetermined.

All air samples will be issued an identification number. The Radiation
Protection Technician will maintain the Air Sample Identification
Record (ATG Form 048) to account for all air samples taken. All air
samples will be documented on the Air Sample Data & Analysis Form
(ATG Form 030) for the specific day and time of day the air sample
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was taken. The RWP will determine the minimum quantities needed
to make a thorough evaluation. During work activities that have the
potential to generate airborne contamination, a general area air
sample will be taken. For specific tasks which may generate airborne
activity, such as burning, welding, or grinding, a lapel air sample will
be taken in addition to a general area air sample to represent the
worker's breathing air zone. All air samples and the reason for
drawing the air sample will be documented.

Airborne contamination surveys consist of two components, sampling
and analysis. Each component is unique and need certain guidelines
to ensure uniformity of results. Any deviation from the guidelines shall
be noted to aid in the overall evaluation.

4.8.5.1 Sampling

Air samplers are instruments that pull a known quantity of air
through a filter media at a known rate. The airborne
contaminants are trapped on the filter media for future
evaluation. The air filter media will be F&J Specialty, Inc.
#FP47 or equivalent fiber filters capable of collecting
particles with a diameter of 0.3 micrometers at an efficiency
of 99%.

Air samplers are calibrated on an annual basis. Air
samplers are calibrated to ensure the quantity of air pulled
through filter media is known. Air samplers are not to be
used if the calibration has expired. Prior to use, an
inspection of the air sampler shall be performed to ensure
the rotometer is functioning, clean filter media is used and
the calibration is current.

For sample collection, the air sampler head, which holds the

filter media, should be placed to represent the breathing
zone of the workers in the respective work area.
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Starting time, starting flow rate, time off, and ending flow
rate are to be recorded and maintained with the filter media
for analysis. A minimum of 450 cubic feet of air must be
pulled through the filter media to obtain an adequate
representative air sample or an air sample which will see the
action level of 50% of a DAC for U-238/Th-234 (DU) or
1x10™""uCi/ml. A minimum of eight hours of collection time
is required to draw enough volume across the filter media to
see 0.1 DAC or 2x107'2uCi/ml. The air samplers will operate
continuously throughout the work day.

All samples shall be removed from the sampler head very
carefully to prevent loss of sample material. The samples
will be separately packaged to prevent damage and ensure
proper evaluation of sample activity at the analysis station.

Analysis

Counting instrumentation shall consist of a Ludlum Model
2929 Dual Channel Scaler or equivalent, attached to a
Model 43-10-1 probe or equivalent. The probe shall be
placed in a shielded area and be positioned over a slide tray
for planchettes.

For routine air sample counting, the counter background
shall not exceed 50 counts per minute (beta). Counting
background and counting efficiency data shall be recorded
on the Air Sample Data & Analysis Form (ATG Form 030).
Supporting data required to obtain air sample resuits shall
also be recorded on the Air Sample Data & Analysis Form.

Counting air samples for alpha or beta activity will require
the determination of loading which will cause self shielding
of the alpha/beta emissions. Samples with particulate
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buildup will require a correction, since only the alphas or
betas emitted from or near the surface of the sample may
be seen by the detector. The determination for a loaded
filter will be made by visual indication of dust loading on the
filter and weighing the filter before and after sampling. Any
air sample filter which exhibits this property will be counted
for alpha and beta activity to determine the airborne
radiological content. The alpha airborne activity will be
considered less reliable than the beta airborne activity
determination in these cases. The beta airborne activity will
have a self correction factor applied as determined by
section 6.8.5 of HP-OP-010, ‘Air Sampling and Analysis’.
The self correction factor E’ will be placed in the formula for
Sscf. This factor will correct for the low-energy beta
absorption on the filter and media that are not seen on the
detector.

Information required for analysis includes; date, sample
weight, counter background, counter efficiency, sample
identification and location, time the sample was started and
stopped, average flow rate, count start time, total count
time, and total counts of the counter. Calculated results will
be recorded in microcurie per cubic centimeter (uCi/cc) or
(uCi/ml which are equivalent units), unless otherwise
indicated.

Samples shall be carefully removed from the packaging to
prevent loss of sampled material. Counting a sample
consists of placing the filter paper in a planchet and
positioning the planchet directly under the counter probe.
Counting time will be ten minutes unless rapid evaluations
are needed for unusual situations. A rapid evaluation could
be assessed by using a count rate meter, but must be
approved by the Project Manager and/or the Health and
Safety Representative or designated alternate(s).
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All air sampler filter papers will be submitted to the Radiation
Safety Officer when initial sample results have been
obtained.

The following formulae shall be used to calculate air sample
activity levels (uCi/mL):

{Tc¢/Tct} - Bkg = Cepm

Activity = Ccpm x Sscf
Nst x Flp x Eff x Fe x 2.22E+6 x 2.83E+4

- Where: Tc= Total Counts

Ter = Total Count Time, min.
Bkg = Background Counts per minute
Ccpm = Corrected counts per minute
Nst = Net Sample Collection Time
Flp, = Sample Flow Rate, cfm
Fe = Filter Collection Efficiency

2.83E+4 = Conversion Factor for cubic feet

to milliliters

2.22E+6 = Number of dpm per uCi.
Eff = Instrument Efficiency, unitless
Sscf = Self-shielding correction factor,

unitless
Action Levels

Action Levels of air sample results cannot always be readily
attainable. All situations must be considered along with
follow-up sampling and counting to aid in the final
assessment. A background air sample station shall be
established weekly to aid in determining the work area
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airborne contamination levels. The background air sample
results shall be used as baseline data for determining
airborne radioactivity concentrations.

If the work area airborne contamination exceeds 1.0 x 10-11
uCi/cc (50% of a DAC for U-238/Th-234) when respirators
are not being worn, an evaluation must be made and
comparisons to background air samples will take place to
determine if a stop work condition exists. Evaluations must
be made by the Site Radiation Protection Supervisor. If a
stop work condition does exist, follow-up sampling shall be
performed and evaluated prior to allowing work tc continue.
All air samples with results greater than 2.0 x 10-12 uCi/cc
shall have a half life determination performed. Monitoring or
count rate instrumentation used to determine the airborne
activity will be operated such that the Minimum Detectable

Activity (MDA) is of no greater than 2.0 x 10-12 uCi/cc -35.

The half life determination formula used is:

Ty, = __-0693xt

In (Ccpma/Ccpmy)

where: Ti, = Sample half-life (min)

t = Decay time between Ccpm+
and Ccpma (min)
Ccpmq = Corrected count rate at the start.
Ccpmo = Corrected count rate at the end.
In = natural logarithm

If the half-life of the radionuclides on the filter paper is less
than 75 minutes then short lived radionuclides of the Radon-
222 family are assumed to be present.
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Control measures should minimize the concentration that
personnel are exposed to, to minimize internal dose. If the
half-life of the radionuclides on the filter paper is greater
than 75 minutes a more thorough assessment is required
and the results brought to the attention of the Project
Manager or designated alternate for documentation.

4.8.6 Soil Samples

Soil samples shall be collected following excavation of the subject
areas to determine the total activity and the extent, if any, of migration
of DU in the area(s). Samples shall contain approximately 1000
grams of soil from selected locations. The soil shall be placed in
plastic bags, weighed, and labeled. At the time of collection, a
Sample Status Log (ATG Form 049) shall be completed by the
individual collecting the sample. A Chain of Custody Form shall also
be initiated. The 1000 gram sample will be sent to Southeastern
Environmental Laboratory (SC&A) in Montgomery, Alabama for
analysis. This sample will be split into two 500-gram samples after
being crushed and collated. One sample will be documented and
saved. These samples will have either a gamma spectroscopy
analysis, alpha spectroscopy analysis or both performances
performed for the determination of U-238/Th-234 (DU) activity in the
sample.

The Sample Status Log will be maintained by the Project Manager or
designated alternate to track the soil samples.

Soil Sample analysis will be performed by SC&A’s Southeastern
Environmental Laboratory, located in Montgomery, Alabama, or
equivalent certified radionuclide and hazardous materials laboratory.
Sample results will be reported in picocuries per gram (pCi/gm). The
detection limits for analysis shall be set at 8.75 pCi/gm minus the
uncertainty value determined by the lab for DU (U-238/Th-234) for
composited samples.
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ALARA (As Low As Is Reasonable Achievable)

It is the intent of all radiological work practices that the efforts performed will
be done in such a manner as to subject the individual to the lowest possible
dose. Practices that will ensure this are compliance to the Project Work
Plan, Health and Safety Plan, and Quality Assurance Plan. Also, compliance
to procedural practices detailed in ATG Field Procedure , AD-004,
‘Administrative/Regulatory/ALARA Compliance - Policy and Procedure’ and
in procedure AROP No. 108, ‘ALARA Guidelines’ as found in Appendix 8 and
ATG Field Procedures. All radiological work activities will be performed
under radiation work permits. Morning ‘tailgate’ meetings will be held to
discuss safety issues and brief all personnel on the daily scheduled work
activities and the performance of these tasks. These tailgate meetings will
be documented. All equipment will be tested before being used in the field.
All individuals involved in the performance of work task have ‘stop work
authority’. If for any reason a job is not being performed safely or correctly
the job may be stopped and management notified until the situation may be
remedied.

5.0 SAFETY RULES

5.1

5.2

Purpose

The purpose of the safety rules section is to provide a code of conduct which
will allow for a smooth operation of the job site with as little time loss as
possible due to violation of Safety Rules and Regulations. The safety rules
apply to both the workers assigned to the project and visitors.

General Rules
Compliance with the Safety Rules is considered a condition of employment,
and as such, disciplinary action may be taken for violations as necessary.

Safety rule violation and disciplinary action will be determined by ATG
management. All workers have the responsibility to report safety violations to
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their supervisor.
Safety Rules

The following safety rules have been compiled and reviewed by ATG
management and will be accepted by all employees prior to employment. A
copy of the Safety Rules and Regulations will be available at the job site and
will be made available to any employee requesting a personal copy.

5.3.1 Employees must be in working clothes and ready for work at the
designated starting time.

5.3.2 Employees may take lunch breaks only during designated times and
must eat in the assigned area while on the job site. There will be no
smoking, eating or drinking while handling any hazardous materials or
within the work site.

5.3.3 Personnel will not quit work before the time designated for the
conclusion of the work shift. There will be sufficient time allocated for
removal of protective clothing or work clothes.

5.3.4 Employees must report to work each regularly scheduled work day.
One hour call in time will be allowed to notify your superior of an
absence. Excessive absentees will not be tolerated.

5.3.5 No employee will report to work under the influence of alcohol or
drugs. Likewise, it is forbidden to carry or use alcohol or drugs on the
job site or company property.

5.3.6 Personnel must comply with both verbal and written instructions from
the project supervisor.

5.3.7 All personal work injuries must be reported to the Project Supervisor
or Health and Safety Representative (or designated alternate).

5.3.8 All unsafe conditions, or unsafe acts must be reported to the Project

Aberdeen Proving Ground HSP- Page 44



Allied Technology Group, Inc.

Project Health and Safety Plan APG

5.4

Radiological Controls Supervisor or the Health and Safety
Representative (or designated alternate).

5.3.9 Any required personal protective devices and clothing must be
properly worn by all personnel while on the job site.

5.3.10 Radiological monitoring equipment such as air samplers must not
be tampered with or altered.

5.3.11 Good housekeeping by all personnel is considered mandatory.

5.3.12 Empiloyees will not engage in malicious horse play, practical jokes
or mischief while on the job site.

5.3.13 Fighting or attempting bodily injury to another employee while on
the job site is not permitted.

5.3.14 Carrying a concealed weapon on the job site is expressly
forbidden.

5.3.15 Falsifying company records or falsifying data will not be tolerated
and will result in disciplinary action.

5.3.16 Equipment marked "Out Of Service" or "Do Not Use" shall not be
used.

Disciplinary Actions

The following steps will be administered in a fair and nondiscriminatory
manner:

5.4.1 All Disciplinary actions will be documented and maintained in the
employee's personnel file.

5.4.2 Supervisory personne! are responsible for giving appropriate and
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specific safety instructions and are responsible for assuring that the
instructions are clearly understood.

5.4.3 A violation of the safety rules will be promptly corrected. The
violations will be documented by the supervisor and the employee will
be given a copy of the written violation report.

5.4.4 Individual safety rule violations will be assessed on their merit with
appropriate consideration given to the seriousness of the violation, the
effect on the other employees, the employee's prior work record and
previous safety violations. Any disciplinary action to be taken will be
approved by the Project Director.

5.4.5 There may be some situations where the safety rule violation is so
serious that modification or total disregard of the steps may be
warranted. In these situations the employee may be suspended or
terminated. Itis suggested that in cases of this type, the employee be
suspended pending the outcome of a full investigation of the incident
and the employee's previous safety history. When this method is
followed, the results of the investigation should determine the severity
of the discipline to be administered.

STOP WORK CONDITIONS

During the performance of this contract, certain conditions may be encountered that
will require specific work tasks to be immediately halted. Conditions such as;
discovery of explosive materials, excessive contamination levels in a non-controlled
environment, high wind speeds, extreme high or low temperatures, severe storms or
flash floods. Depending on the specific work task that is being performed at the time
on such an adverse condition, work may be halted until a safe condition exists to
restart the task.

If time permits, the Project Manager or designated alternate will communicate with

the Government representative to determine the appropriate action to be taken at a
given time. The following guidelines will be used to aid in determining stop work
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conditions.

6.1

6.2

6.3

6.4

Discovery of any unexploded ordinance is a direct threat to personnel at the
site and these materials must be avoided by all personnel. It has been stated
by the Safety Office at Aberdeen Proving Grounds that there is little likelihood
that this will be a problem, but caution is appropriate.

Excessive Contamination Levels in non controlled areas means that

contamination levels in excess of 1000 dpm/100 cm2 have been detected in
non-contamination controlled areas. The non-contaminated areas that will be
surveyed on a daily (shiftly) basis at a minimum are the entrance and exit
points to the contamination zones and any other potential contamination
escape paths or routes. All work tasks will immediately be halted and a
concerted effort will be made to clean the affected area. The Radiation
Safety Officer will be immediately notified of such conditions and work will not
restart without his approval. This activity will be documented in the Daily
work log and by survey documentation.

The guidance for the determination of working conditions for heat stress will
be determined per the guidance given in the American Conference of
Governmental and Industrial Hygienists (ACGIH), "Threshold limit values for
Chemical Substances and Physical Agents and Biological Exposure Indices"
under the Heat Stress Section. Working conditions will be explained to the
workers each day by the Health and Safety Representative or designated
alternate during the safety meetings and documented in the Final Report.

High Wind Speed means a steady wind speed in excess of 25 mph or wind
gusts of 40 mph that seem to be ongoing throughout the day. Unsealed
sources of radioactive material may be spread to non controlled areas if wind
speeds are excessive. During high wind speeds the soil packaging activity
will be performed inside a sheltered area but may still be affected by steady
winds or wind gusts. If excessive winds are encountered, the soil packaging
activity will cease and the soil containers will be sealed and the remaining soil
covered with plastic. Other work activities may be halted at the discretion of
the Site Coordinator.
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6.5

6.6

6.7

6.8

6.9

6.10

Extreme High Temperatures means in excess of 105 degrees. Heat stress to
the workers may occur (reference section 12.2.7). When high temperatures
are occurring, specific work tasks that are hampered will be halted. Work
tasks that require physical work or work tasks that protective clothing is
required may be affected. The Project Manager or designated alternate will
evaluate the conditions and determine if work tasks will be halted.

Extreme Low Temperatures means less than 10 degrees. When low
temperatures are occurring, specific work tasks that are hampered will be
halted. The Project Manager or designated alternate will evaluate the
conditions and determine if work tasks will be haited.

.Severe Storms or Flash Floods could cause all work tasks to be halted.

Water damage to the controlled areas and wind barriers will cause all work
tasks to be halted until the areas can be repaired. Should these type of
conditions occur, the equipment and areas will be secured and evacuated.
Prior to the restart of work, the Site Coordinator will receive approval from the
contract administrator or the Radiation Safety Officer.

Natural Disasters will be handled on a case by case basis. Depending on the
type and magnitude of the disaster, work operations will be determined by
the Site Coordinator.

Discovery of unidentified underground utilities could cause all work tasks to
be halted until the utilities are identified and disconnected by the proper
authorities.

Unauthorized person(s) entering the exclusion zone would constitute work to
be stopped and the proper authorities notified. The incident would be
properly documented.

ACCIDENT REPORTING
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NOTE: All accidents, injuries, fires, or any emergency incidents will be
reported following the guidance of the Section 3.0 EMERGENCY PLAN.

71

7.2

Insurance

ATG's Worker Compensation Carrier has the responsibility for the following:

7.1.1

71.2

7.1.3

7.14

715

7.1.6

Making sure that every claimant is entitled to a fair investigation of
his/her claim and a prompt decision as to its merit.

Determining how much a particular liability case is worth and
negotiating a settlement within that range.

Making sure that cases of no liability, tenuous liability or those tainted
by fraud are vigorously resisted.

Consulting with the company's Controller on all claims requiring
settlement in excess of $5,000.00.

Consulting with the company's President or Vice President on all
claims requiring settlement in excess of $10,000.00.

Maintaining the risk management reporting system, the risk detail
report and forwarding monthly report updates to the company's
President or Vice President.

Accident or Injury Reporting Requirements

All injuries shall be promptly reported to the ATG Project Manager, ATG
Health and Safety Representative or designated alternates, and Aberdeen
Proving Grounds Safety Office.

To make sure that each incident is properly and appropriately reported and
recorded, the Foreman's Report of Injury or liiness (ATG Form 133) is
required. The Foreman's Report of Injury or lliness will provide all of the
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information to generate the employees first report of an injury. It can also be
used as the company's medical authorization. The Foreman's Report of
Injury or lliness must be completed in detail for every accident, injury or
iliness which occurs to an ATG employee, visitor or subcontractor either in
connection with or on company property or on a contracted job site. Every
effort should be made to complete this form as quickly as possible following
notification of the incident. The injured worker's foreman is responsible for
completing this form. Once completed, the form should be reviewed and
signed by the Health and Safety Representative or designated alternate and
a copy forwarded to the insurance carrier. Copies shall be provided to U.S.
Army Industrial Operations Command.

Accidents resulting in any fatality, lost-time injury or illness, hospitalization of
3 or more personnel, or property damage to government or contractor
property (which occurred during performance of the contract) equal to or
exceeding $2000.00 must be telephonically reported to USA, I0C as soon as
possible, but not later than 2 hours after occurrence and reported in writing
within 5 days of occurrence on DA Form 285 (encl). All other
accidents/incidents must be telephonically reported to USA, 10C, (309) 782-
0880, within 8 hours of occurrence.

Employee's First Report of Injury

The Project Manager or his/her designee shall report immediately by
telephone, or in writing, to the nearest District Office of the Division of
Occupational Safety and Health any serious injury, accident or death of an
employee. "Immediately” is defined for this purpose to mean as soon as
practical but no longer than twenty four hours after the employer knows of or
should have known of the death, iliness or serious injury. The Project
Manager will notify the nearest office of the Division of Occupational Safety
and Health whenever a State, County, or Local Fire or Police Agency is
called to an accident involving an employee that has suffered a serious injury,
illness or death. The injury will be reported using the appropriate form
(Employer's First Report of Injury), as required by ATG's Workman’s
Compensation insurance carrier.
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OSHA Forms

The OSHA Form 200 Log and Summary of Occupational Injury and lliness
along with the OSHA Form 101, Supplementary Record, will be completed
and maintained at the ATG Corporate office in Fremont, California.

The corporate office has the responsibility to record and report OSHA
reportable incidents. All forms are available on request.

8.0 HAZARD COMMUNICATION PROGRAM

8.1

8.2

Purpose

The purpose of this written Hazard Communication Program is to comply with
the requirements of the Code of Federal Regulations, Title 29, Part
1910.1200, "Hazard Communication”. This program is site specific.

Policy

ATG as an employer engaged in a business within the Standard Industrial
Classification, Codes 20 through 39, where chemicals or hazardous materials
are either used or are produced for use. This program will assure that the
hazards of all chemicals found in the work place will be evaluated and that
information concerning their hazard will be transmitted to all affected
employees.

The known hazard that will be handied on this project will be radioactive
material and potential biclogical hazards. The hazards have been evaluated
in this Project Health and Safety Plan. Communication to the employees will
be handled in the project training and verified through the Project Quality
Assurance Plan. Identification of the radiological hazard is required by
posting radiological controlled areas and labeling containers or items that
contain radioactive material in accordance with 10 CFR 20. All potential
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biological hazards will be properly labeled and the work site will have the
proper postings.

Any currently unknown hazards will be handled in the same manner when
they are encountered. The Project Manager or designated aiternate will be
responsible for conducting the evaluation, communication and identification.

Material Safety Data Sheets (MSDS) will be provided for all materials brought
onto the site. All MSDS's will be placed alphabetically in a labeled notebook
and in a designated highly visible area that is readily accessible for personnel
and visitors. A copy of all MSDS's for the materials on-site will be provided to
the fire department. The fire department will also be notified of the quantity
of the material and the storage location. All personne! will be briefed on the
materials on-site, the location of the MSDS's, and the proper way to use the
MSDS's.

PROJECT ROLES AND RESPONSIBILITIES

ATG Project Manager

The ATG Project Manager or his designated alternate will have overall responsibility
for ATG's conduct of the project on-site and off-site and will report to the 10C Project
Manager/Point of Contact for oversight and management control. He/she will be the
primary point of contact. He/she is to assure the project meets the objectives and
contracted commitments. He/she has the direct management responsibility and
authority for cost, schedule, quality and technical performances of all activities in
support of the project. He/she is ultimately responsible for the implementation of all
quality related activities. He/she is responsible for implementing and monitoring
compliance with the operations plan and implementing corrective actions. The
Project Manager, in concurrence with the ATG Health and Safety Representative
and Base safety representatives will be authorized to make revisions to the Health
and Safety Plan. Notifications of these revisions will be made to the USA-IOC
Project Officer, ARL RSO, and APG Safety Officer. Other responsibilities include:
selecting project staff and assigning duties, reporting to the project budgets and
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schedules, and identifying and resolving project specific problems. The Project
Manager will assure the tasks are completed in a professional, efficient, and safe
manner. .

ATG Project Supervisor

The Project Supervisor is responsible for supervising all on-site operations for
remedial actions including the coordination of project personnel, labor assignments
and direction of subcontractors, administrative, documentation and record/survey
activities in assistance to the project Manager, quality control of instrumentation,
field assessment of existing radiological conditions and shall assist the Project
Manager and Project Health & Safety Representative in conducting Site Specific
safety meetings.

ATG Health and Safety Representative

The ATG Health and Safety Representative or his/her designated alternate is
responsible for ensuring project activities are conducted according to corporate and
site specific health and safety policies. He/she will be primary on-site contact for
health and safety issues encountered during the project. The Health and Safety
Representative will ensure that project personnel are properly trained and that
documentation of their training is available on-site. He/she will ensure that project
personnel are medically qualified for the work specified and respirator fit tested.
He/she will ensure that the proper PPE is being worn and used correctly. He/she
will control access to the site by visitors and unauthorized personnel. He/she will
conduct daily safety meetings and perform safety inspections. The Health and
- Safety Representative, in concurrence with the ATG Project Manager and Base
safety representatives will be authorized to make revisions to the Health and Safety
Plan.

ATG Field Personnel
ATG Field Personnel will take all reasonable precautions to prevent injury to

themselves and to their fellow workers by remaining alert to potential harmful
situations. All tasks must be performed in accordance with the Project Work Plan
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and the Health and Safety Plan. Any unsafe conditions must be reported
immediately to the Project Manager and/or Health and Safety Representative (or
designated alternates. Personnel must report any medical conditions that may be
affected by the work environment. All injuries must be reported - no matter how
minor. The Field Personnel must read and comply with all postings and rules at the
work site. Spilling and splashing of materials must be kept to a minimum. Good
housekeeping must be maintained within and around the work area.

UXO - Unexploded Ordinance Specialist

This is an individual who is a graduate of the U. S. Naval EOD School, Indian Head,
Maryland, or has received equivalent training and has practical UXO experience
through the military as well as civilian sector. UXO personnel will sweep or
walkdown all work areas with whatever equipment is necessary to determine the
presence or potential presence of unexploded ordinances.

UXO personnel will give guidance to other personnel while working in a reason the
avoidance of areas with unexploded ordinances. UXO personnel will in conjunction
with responsible base personnel, coordinate removal and/or disarming UXO
materials. UXO personnel have stop work authority to ensure no personnel work
in or around ordinance material in a safe manner.

FORMS

10.1 ATGF-001 Radiological Survey Form

10.2 ATGF-002 Radiation Work Permit (RWP)

10.3 ATGF-010 Unconditional Release of Equipment or ltems Report
10.4 ATGF-023 RWP Sign-In Sheet

10.5 ATGF-027 Training Attendance Record

10.6 ATGF-030 Air Sample Data & Analysis

10.7 ATGF-041 RWP Log

10.8 ATGF-047 Occupational Radiation Exposure History

10.9 ATGF-048 Air Sample Identification Record

10.10 ATGF-048 Sample Status Log
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10.11
10.12
10.13
10.14
10.15

ATGF-109 Site Registration Form
ATGF-111  Lost Badge Report

ATGF-111a Badge Issue Log

ATGF-116 Contamination Report Index
ATGF-117 Personnel Contamination Report

10.16 ATGF-118 Clothing Contamination Report

10.17 ATGF-133 Foreman's Report of Injury or lliness

REFERENCES

11.1  U.S. Code of Federal Regulations, Title 10, "Energy", Part 19 and Part 20.

11.2

11.3

11.4

11.5

11.8

11.9

11.10

U.S. Code of Federal Regulations, Title 29, "Labor", Part 120.
U.S. Code of Federal Regulations, Title 40, "Protection of the Environment".

NUREG/CR 2082 "Monitoring for Compliance with Decommissioning
Termination Survey Criteria".

Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM),
NUREG 1575, EPA 402-R-97-106; 12/97

NUREG 1505 "A Non-Parometric Statistical Methodology for the Design and
Analysis of Final Status Decommissioning Surveys, Draft”

NUREG 1507 “Minimum Detectable Concentrations with Typical Survey
Instruments for Various Contaminants and Field Conditions

NUREG/CR 5512, “Residual Contamination for Decommissioning”.

NRC Decommissioning and Regulatory Issue Branch Technical Position, "A
Summary of NRC & Interim Radiological Cleanup Criteria and Current Dose
Bases" (November 1992).

U.S. Nuclear Regulatory Commission, "Guidelines for Decontamination of
Facilities and Equipment Prior to Release for Unrestricted Use or Termination
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of Licenses for Byproduct, Source, or Special Nuclear Material (April, 1983),
Office of Nuclear Material Safety and Safeguards (NMSS)".

11.11 ATG "Quality Assurance Plan for LCAAP Remediation"
11.12 ATG “"Detailed Work Plan for LCAAP Decommissioning”

EMERGENCY PLAN

The objective of emergency response actions is to minimize adverse health risks to
site workers, the environment, and local community. The Project Health and Safety
Manager or designated alternate will be the site emergency coordinator.

The following is a course of action for any accidents or emergencies that may occur
during this project and the immediate actions to be pursued. In any situation outside
the scope of the work identified in this work plan, the actions taken should be to
stabilize the area, notify appropriate personnel, contain the area and prevent
unauthorized personnel from entering the area (thus minimizing their exposure and
contact), surveying the area for all hazards, and then formulating a plan for recovery
from the accident or situation. The following will be performed prior to work on site:

Locate the nearest telephone.
Confirm and post emergency telephone numbers.
Post site map of work areas marked with evacuation routes.

Inventory and check site emergency equipment and supplies.

If a radio is supplied, ensure it is charged and in good working condition.

® o 0 T o

Work is expected to be performed by ATG personnel over weekend periods or
during installation non-duty hours, special arrangements will be made with the
appropriate emergency service organizations.

12.1 Evacuations
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In the event of an emergency that requires evacuation of the site, verbal
instructions will be given by the Health and Safety Representative or
designated alternate. During an emergency evacuation, personnel will
proceed to the assembly point designated on the map unless conditions
cause the assembly point to be unstable or harmful.

Verbal instructions will be given if evacuation beyond the assembly point is
required. Personnel working on-site should not take time to monitor for
contamination unless time allows. Contaminated personnel and areas they
have been in contact with will be monitored when the conditions are stable
and considered safe.

The following conditions would require evacuation:

- Fire

- Chemical Release

- Radiological Release

- Any event that an injury is incurred

- Any other event that would cause the working conditions to be
unstable and no longer safe

The Project Health and Safety Representative or designated alternate will
account for all personnel, ascertain information about the emergency, and
advise further instructions to the on-site personnel. In the event that an
evacuation occurs, the following will be performed prior to reentry:

a. The conditions resulting in the evacuation have been corrected.
b. The hazards have been reassessed.
C. The Work Plan and Health and Safety Plan have been revised

accordingly and approved by the Project Health and Safety
Representative, Project Manager, or designated alternates, and the
appropriate facility personnel.

d. Site personnel have been informed on changes to the site and work
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e. Site personnel have been informed on precautions to take and any
change in PPE requirements.
f. The Project Health & Safety Representative or designated alternate

has given the approval for reentry.
12.2 Medical Emergencies

If a situation occurs that results in the injury of personnel or visitors, the
following actions shall be taken:

12.2.1 Stop all work activities. Ensure the area is in a safe condition.

12.2.2 Qualified personnel will provide first aid to the injured person.

12.2.3 In the event the injury is severe, the Project Health and Safety
Representative or designated alternate will act as the emergency
point of contact. Ensure the emergency personnel are aware that

contamination may be present.

12.2.4 For any incident, accident, or injury, notify the Base Security Post at
TBE and the ATG Project Manager or designated alternate.

12.2.5 If the injuries and time allow, the injured person will be surveyed for
contamination and decontaminated if necessary.

12.2.6 If a hazardous material gets on the person's skin or eyes, the area will
be flushed immediately with clean water until medical personnel
arrive.

12.2.7 If a person succumbs to heat stress, the following should be used as
a guide:

a. Heat cramps: Caused by heavy sweating and inadequate

Aberdeen Proving Ground HSP- Page 58




Allied Technology Group, Inc.
Project Health and Safety Plan

APG

water and electrolyte replacement.

Symptoms: muscle spasms; pain in the hands, feet, and
abdomen.

Treatment: drink Gatorade to replace fluids and electrolytes.

Heat Exhaustion: Caused by sustained exertion in a heated
environment. Lack of acclimatization and failure to properly
rehydrate may contribute.

Symptoms: clammy skin; heavy sweating; dizziness; nausea;
and fainting.

Treatment: Promptly remove individual to a cooler
environment and give water or Gatorade to replace fluids and
electrolytes.  If medical assistance is needed, contact
emergency personnel immediately.

Heat stroke: the most serious form of heat stress occurs when
temperature regulation fails and the body temperature rises to
critical levels.

Symptoms: Red, hot, and dry skin; lack of, or reduced
perspiration; nausea; dizziness or confusion; strong rapid
pulse; and coma.

Treatment: Immediately summon emergency medical
services. While waiting for emergency services to arrive, and if
facilities are available, cool person by immersion in cold water
or by wrapping in a wet sheet with vigorous fanning with cool
dry air. Treat for shock.

12.2.8 High concentrations will be identified by the Threshold Limit Values
(TLVs) for Chemical Substances and Physical Agents and Biological
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Exposure Indices (BEls) as referenced in the Reference List.

12.3 Radiological Incident

A radiation incident may be defined as an unforseen occurrence, either actual
or suspected, involving exposure or radiation. An accident is considered to
occur over a short period of time, from seconds up to several days. Chronic
occupational or other long-term exposure is not considered accidental.

There are two ways in which humans can be exposed to ionizing radiation:

1.

External. The source of ionizing radiation may be outside of the body
so that the radiation strikes the individual and is absorbed. Radiation
from x-ray generators, particle accelerators, sealed sources of
radionuclides, and reactors are examples. The radiation may be beta,
gamma, or neutron. Alpha emitters present no significant external
hazard.

Internal. The source of ionizing radiation may gain entrance into the
human body by inhalation, ingestion, injection, or absorption through
intact or abraded skin. Radionuclides may also be formed within the
body following exposure to an external source of neutrons. All
persons who are known or suspected to have been internally exposed
to radioactive material will be reported to the Aberdeen Proving
Grounds Radiation Protection Office.

SPECIFIC GUIDELINES

In the event of an emergency, the Project Health and Safety
Representative or designated alternate will assume control of the
situation and direct activities until relieved by proper authority.

The exact actions and sequence of actions to be taken will be
determined by the nature of the emergency. The following actions are
typical responses to emergency situations, however, the sequence of
these actions are highly variable.

Aberdeen Proving Ground HSP- Page 60




Allied Technology Group, Inc.
Project Health and Safety Plan APG

12.3.1 Stop all work activities
12.3.2 Leave the area in a safe condition

12.3.3 Limit the radiation exposure and the spread of radiation
contamination, if undue hazard to personnel does not result. For
example:

Return sources to shield containers
Place absorbent material on spills
Turn off ventilation and equipment
Extinguish flames, heaters, etc.
Restrict access to the area

pooow

12.3.4 Perform radiological surveys (airborne, contamination, and radiation)
to determine the nature and extent of the release and spread of
contamination.

12.3.5 Contain the area with herculite or an equivalent material to prevent
the continued spread of radioactive material and/or hazardous
material to the environment.

12.3.6 Evacuate and survey all personnel to a identified safe area.
NOTE: Inthe event of any injury, this will take precedence to evacuate
and place the injured individual in a safe condition. Immediate medical

attention will be obtained for any injuries occurring during this
operation.

All injuries will result in immediate work stoppage and evaluation of the
conditions prior to recommencing activities under the direction of the
Project Manager or designated alternate.

12.3.7 Radioactively contaminated personnel will receive all necessary
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medical care and treatment at the earliest practical time.

12.3.8 Radiation and radioactive contamination will not deter medical
personnel in efforts to save life or limb, although slightly different
techniqgues must be employed, e.g. rotating medical personnel to
minimize exposure to any one individual, keep individual exposures
As Low As Reasonably Achievable (ALARA), etc.

12.3.9 Radioactively contaminated personnel will be decontaminated at the
earliest opportunity consistent with their medical needs.

12.3.10 Every effort will be made to minimize radiation exposure and the
spread of contamination during medical treatment.

12.3.11 The ATG Project Manager or designated alternate will advise the
Site RPO (Richard Markland) of the extent of contamination and
exposure of the individual.

12.3.12 At the earliest possible time consistent with the patient's medical
needs, the attending physician will allow decontamination to begin.
Decontamination will be provided under the guidance of ATG
Radiation Protection personnel.

12.3.13 All contaminated clothing, equipment, and waste material will be
retained by ATG Radiation Protection personnel.

12.3.14 Contaminated valuables will be retained by ATG Radiation
Protection personnel who will account for them, and will
decontaminate them as soon as the situation permits so that they
may be returned or disposed of properly. Valuables and personal
property will not be disposed of as contaminated waste without
written consent of the owner.

12.3.15 Formulate a recovery plan, obtain approval as required, and
commence recovery operations.
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12.4 Responsibilities
12.4.1 Personnel
All personnel are responsible for the following:

Become thoroughly familiar with the contents of this regulation prior to
using radioactive material.

Take adequate precautionary measures to protect all personnel from
unnecessary exposure to radiation.

Seek advice and assistance from ATG Radiation Protection personnel
concerning the safety of an operation.

Prescribe rules, procedures, or protocols for the use of radioactive
materials under his control to ensure proper and safe use. These will
be made available to any radiation worker in the area and will be
furnished for review and comment by Allied Technology Group.

Ensure that all rules, procedures, and practices of radiation safety are
rigorously followed in the work area.

Report actual or potential emergency situations to the Project Health
and Safety Representative or designated alternate.

Promptly contact ATG Radiation Protection personnel. Exposed
individual(s) should cooperate in any and all attempts to evaluate
his/her radiation exposure.

If working with radioactive material, maintain a current inventory of the
quantity of radioactive material on hand to be readily available to the
RPO upon request. The inventory will include the radionuclide(s),
current activity, and form.

Aberdeen Proving Ground HSP- Page 63



Allied Technology Group, Inc.
Project Health and Safety Plan APG

Evacuating the area immediately.
If qualified, provide first aid to the injured.
12.4.2 Management
All supervisors are responsible for the following:
Anticipate hazardous conditions and prevent them from occurring.
Ensure personnel are trained on emergency situations.
Ensure emergency contact numbers are current.
Ensure evacuation routes are clear.
Alert emergency personnel and act as the point of contact.
Account for all personnel.
The overall health and safety of their workers.
Limiting possible radiation exposure to the general public.

Notification of the IOC Project Manager and responsible base
personnel if a radiation incident should occur involving contractors.

Generation of a written report of all incidents involving radiological
hazards including the following as a minimum:

The type of radiation incident: internal contamination, external
contamination, or exposure.

The number of contaminated individuals and their condition.
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The type of radioactive material.

Efforts, if any, that have been made to decontaminate the
individual at the accident site.

Levels of radiation measured on the patient.

12.4.3 The Aberdeen Proving Grounds Radiation Protection Office will
respond {o all radiological emergencies and will:

Provide technical advice as necessary.

Arrange for additional resources, e.g. personnel, supplies, and
equipment.

Provide assistance as needed.
Provide advice and radiation monitoring.

Provide exposure control and monitoring of staff personnel attending
the patient.

Direct decontamination of the personnel at the earliest time consistent
with medical needs.

If required, make a prompt investigation of the incident.

Issue specific guidance to minimize exposure of the staff or spread of
contamination.

Such guidance will be developed on the scene by the Project
Manager/RSO.

Make appropriate reports to MEDCOM, the Nuclear Regulatory

Aberdeen Proving Ground HSP- Page 65



Allied Technology Group, Inc.
Project Health and Safety Plan APG

Commission  (NRC), and other agencies in accordance with
pertinent directives.

12.4.4 Medical Personnel
The medical personnel present at the scene of an accident will:
Evaluate the injury
Apply first aid
Take the person to a designated decontamination area
Employ contamination control measures
Follow recommendations whenever possible since radioactive
contamination can necessitate very costly decontamination operations
and result in the loss of facilities for many days.
Notify the IOC Project Manager and responsible site personnel.

12.5 Safety Signals

Vehicle, tractor, and portable gas-operated horns are used for safety signals
as follows:

One Long Blast WARNING ALARM - prepare for emergency response

Two Short Blasts ACTIVATION ALARM - initiate emergency response
activities as directed by Emergency Coordinator

Three Short Blasts ALL CLEAR - return to normal activities.

12.6 Emergency Information
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Emergencies may include fires, fire hazards, accidents requiring first aid, or
other incidents requiring emergency procedures. ATG and its subcontractors
will, at all times, minimize potential emergencies. The following section lists
emergency phone numbers which should be posted in all work areas:

EMERGENCY PHONE NUMBERS - Use 911 System or:

Emergency Operations Center
Hospital (Emergency Room)

Fire Department

Security/Police

Center for Disease Control (CDC)
RCRA Hotline

Poison Control Center

National Response Center

DIRECTIONS TO HOSPITAL

(410) 278-4500
(410) 278-5215
(410) 436-4451
(410) 436-2222
(404) 452-4100
(800) 424-9346
(619) 543-6000
(800) 424-8802

The nearest hospital is the Kirk U. S. Army Health Clinic which is on route 22
east, left hand side of the road, at the third traffic light.

12.7 Key ATG Personnel

POSITION NAME
Project Manager/RSO Lee Young
Project Supervisor Terry Keane
H & S Representative S. W. Leffew

Corporate Health Physicist Joel Cehn

12.8 Key Facility Personnel

PHONE PAGER

(423) 220-8030 (800) 690-6403
(423) 220-8030 (888) 586-1118
(423) 220-8030 (888) 913-3940
(800) 227-2840
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POSITION NAME PHONE
US Army IOC Contract Officer Robert Matthys (309) 782-5554
12.9 Other Key Organizations/Personnel

13.0

POSITION NAME PHONE

POC - U. S. Army APG Matt Wilherle (410) 278-0277
US Army 10C Project Manager Mike Styvaert (410) 322-6742
APG Health Physicist Richard Markland (410) 278-6354

U.S. NRC Region 1 Office King of Prussia, PA (800) 432-1156

SPILL PREVENTION CONTROL

Spill prevention control shall be as follows:

Secondary runoff will be controlled as described in Section 3.11 of the
Resources Conservation and Recovery Act (RCRA) Facilities Closure Work

Plan.

Decontamination pads (if required) will be constructed to contain all free
liquids as described in Section 3.6 of the RCRA Facilities Closure Work Plan.

13.1

Spill Response
If a spill of hazardous material occurs, the following actions will be taken:

Notify the Project Manager, Project Supervisor, or Health & Safety
Representative or designated alternates immediately.

Take immediate measures to control and contain the spill within site
boundaries.

Keep unnecessary personnel away, isolate the hazardous area, and deny
entry.
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14.0

Stay upwind and keep out of low-lying areas.

Allow no flares, smoking, or flames in the hazard area.
For liquids, keep combustibles away from the spilled material.

Take necessary steps to clean up the spill and all contaminated material.

For acid spills, contain spill and dilute acid with water. Add as much water as
possible for dilution. Slowly add soda ash, or other base, to neutralize the
acid. Check the pH until neutrality is achieved. Proceed to the
cleanup effort.

ACRONYMS

ACGIH American Conference of Governmental and Industrial Hygienists
ALARA As Low As Reasonably Achievable
APG Aberdeen Proving Grounds

ATG Allied Technology Group

BEI Biological Exposure Indices

CDC Center for Disease Control

CFR Code of Federal Regulations

DU Depleted Uranium

EOD Explosive Ordnance Division

HBV Hepatitis-B Virus

I0C Industrial Operations Command
LEL Lower Explosive Limit

MCI Medical Center of Independence
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MSDS Material Safety Data Sheet
NRC Nuclear Regulatory Commission
OSHA Occupational Safety & Health Association
PPE Personnel Protective Equipment
RCRA Resources Conservation and Recovery Act
RPO Radiation Protection Office
RSO Radiation Safety Officer
RWP Radiation Work Permit
TLD Thermoluminescent Dosimeter
TLV Threshold Limit Value

Aberdeen Proving. Ground HSP- Page 70



Allied Technology Group, Inc.
Project Health and Safety Plan APG

FORMS
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1. Purpose

Prescribe policies and procedures for performing ordnance avoidance, removal of debris,
possible excavation of contaminated soil, during geo-technical surveys, decontamination,
excavation, and soil removal operations.

2. Scope

This Work Plan applies to all agencies and personnel involved with the on-site UXO support
activities at Aberdeen Proving Ground, Transonic Range, Depleted Uranium Study Area
(DUSA), which have the potential for encountering Ordnance and Explosives (OE). These
activities include, but are not limited to, surveying, soil sampling, decontamination, removal of
debris, and excavation of contaminated soil.

3. References
DoD 6055.9 - STD DoD Ammunition and Explosives Safety Standards

ATG ATG Quality Assurance Program for UXO, OE and OD Projects
OSHA OSHA Construction Industry Standard 29 CFR 1910.120

T™ 9-1300-214 Military Explosives

T™ 9-1300-206 Ammunition General

4. Definitions

Ordnance and Explosives (OFE) - is an umbrella term to include anything related to munitions
designed to cause damage to personnel of material through explosive force, incendiary action or
toxic effects, such as bombs, guided and ballistic missiles, artillery, mortar and rocket
ammunition, small arms ammunition, antipersonnel and antitank land mines, demolition charges,
pyrotechnics, grenades, torpedoes and depth charges, containerized and uncontainerized high
explosives and propellants, depleted uranium projectiles, toxic chemical agents, and all similar
or related items or components in nature or otherwise designed to cause damage to personnel or
material. Soils with explosive constituents will be considered OE if the concentration is
sufficient to present an immediate safety hazard.

Unexploded Ordnance (UXO) - is an ordnance item which has been primed, fuzzed, armed, or
otherwise prepared for action which has been fired, dropped, launched, projected, or placed in
such a manner as to constitute a hazard to friendly operations, installations, personnel, or
material and remains unexploded either through malfunction or design or for any other cause.

Chemical Agent - is a substance intended for use in military operations to kill, seriously injure,
or incapacite a person through its physiological properties. Excluded from consideration are
industrial chemicals, riot control agents, chemical herbicides, smoke, and flame.

Chemical Agent Material - is a quantity of chemical agent, or other substance or material
contaminated with a chemical agent.
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Inert Ordnance - is an item that has functioned as designed, leaving an inert carrier; an item
manufactured to serve a specific training purpose or fragments from a UXO.

Explosive Ordnance Disposal (EOD) - is the detection, identification, field evaluation, rendering
safe, recovery, and final disposal of OE.

EOD Personnel - are active duty military EOD individuals.

UXO Personnel - are former EOD individuals employed by a civilian contractor.

5. Policy

It 1s the ATG and the Department of Defense policy to provide the maximum possible protection
to personnel and property from the damaging effects of potential accidents involving
ammunition and explosives.

No person shall be required or instructed to work in surroundings or under conditions which are
unsafe or dangerous to health.

Only military trained EOD/UXO personnel will handle UXO materials. The ATG UXO
personnel shall not perform disposal activities.

UXO work schedules shall normally be based on an 8 hour work day. This may be modified
with the approval of the ATG UXO Quality Assurance Officer.

All appropriate training and health certificates will be provided prior to commencing work at this
site.

6. Procedures

6.1 Work Site Establishment

As site conditions warrant, the following zones will be established:

Exclusion Zone (EZ) - is the area where UXO/OE could be present. All personnel entering this
area will enter and exit through an entry and exit control point. No smoking, eating, or drinking
will be allowed in this area.

Contamination Reduction Zone (CRZ) - is that area immediately at the boundary of the entry and
exit point in the EZ. This area will be used to control entry and exit and decontamination, as
required, of personnel and equipment exiting the EZ.

Support Zone (SZ) - is the staging area for personnel and equipment that are supporting
operations in the EZ. The SZ will include the site access control point, the command post, the
equipment staging area, sanitary facilities, an area for visitors, and a break area.




Allied Technology Group, Inc. UX0 Avoidance Plan
APG - DUSA Work Plan Appendix 5

NOTE: The boundaries of these zones may or may not coincide with boundaries set up for other
purposes, e.g., radiation protection or haz-mat.

Prior to moving into the site, the UXO personnel shall examine the surface of the ground for the
presence of UXO items. This reconnaissance shall include locating a clear path for the access
and removal of the work crew, vehicles, and drilling/sampling equipment. Boundaries shall be
marked to prevent personnel from straying into uncleared areas. No person shall be allowed into
the uncleared areas.

Any UXO item that is found will be identified and moved into a safe area if the item is
determined to be safe to move. If the item is not safe to move, it will be marked and left in place
for handling by an EOD team. This information will be reported to the Government
representative. The ATG UXO personnel shall not perform disposal activities.

6.2 UXO Sweeps and Surveys

Any type of activities (foot or vehicle traffic), within an area identified as being suspected of
being contaminated with OE, will be preceded by a surface survey for UXO.

UXO support will be performed by one or two UXO persons, depending on the task to be
performed.

During investigative activities, such as surveying, sampling, or drilling, UXO personnel will be
available on site.

Magnetometer sweeps will precede any investigative or excavation activities, as required.
Geophysical surveys (GPR/magnetometer) will be made on foot. Calibration, pre-operation,
during-operation, and post-operation magnetometer checks will be made in accordance with
manufacturer’s instructions and other references, as required.

Surveys will be conducted at the DUSA excavation site(s). Once magnetometer sweeps have
been performed, excavation operations may proceed. A UXO person will monitor excavation
operations and instruct the equipment operator accordingly. If the magnetometer indicates a
subsurface anomaly that the UXO person believes to constitute a UXO hazard, an alternative
excavation method will be employed.

Procedures for excavating anomalies, as required, will normally be conducted using the earth
moving equipment to gain access to within a foot of the anomaly. At that point the UXO
individual will use hand digging instruments to uncover the anomaly until positive identification
can be made.

6.3 UXO Support
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If a UXO item is discovered, operations in that area will be halted until identification and
disposition operations have been performed. UXO personnel will determine the condition of the
UXO. If disposal action is required, military EOD support will be requested.

During UXO excavation operations, only those persons critical to the operation should be in the
area.

During UXO related operations, the UXO personnel will not wear steel toed shoes or other
equipment which could cause the magnetometer to present a false indication.

6.4 Qualifications for UXO Personnel

UXO Team Leader - This individual is a graduate of the US Naval EOD School, Indian Head,
MD, and qualified, through past military and civilian experience, to serve as the senior UXO
individual on site, during range clearance operations. He or she shall have documented
experience in supervising range clearance operations and supervising personnel. He or she shall
have at least 10 years of combined active duty EOD and civilian UXO experience.

UXO Specialist - This individual is a graduate of the US Naval EOD School, Indian Head, MD,
and qualified, through past military and civilian experience, to serve as a UXO supervisor. He or
she shall have at least 5 years of active duty EOD experience.

UXO Technician / Assistant - This individual is a graduate of the US Naval EOD School, Indian
Head, MD. He or she has at least 5 years of combined active duty EOD and civilian UXO
experience.
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ivl Alpha S/N __ 4337 . Pu239 : . W Betc: S/N _ __635/83,1¢c99 * 5030,8r90y90.___ .| i Other
. n500S/N 94940 {7 Oscilloscop® S/N_ .
~— e ~

i i Neutron Am-241 Ba S/N T-304

ivf Multimeter $/N ~ 50100581 .

Calibrated By: . _- N ' bute : 05%)/ ("ék
Reviewed By: M --HM___ i __.:&_q;___,_,__; Date_ 5.. 03 . T

This certificate shall not be reproduced except in full, without the wiilien approval of Ludlum swements, inc. i ACInst. ! Pc:ssed Dlelecinc (Hn-Pol) and Conhnuny Test
FORM C22A  10/31/2001 . ‘

_Oniy ! L | Falled:_ e e e



LUDLUM MEASUREMENTS, INC

. . . .
Designer and Nf\onufccfwer POST OFFICEBOX 810  PH. 915-235-5494
| o :

Scientific and Industrial 501 OAK STREET FAX NO. 915-235-4672
Instruments SWEETWATER, TEXAS 79556, U.S.A.

e Bench Test Data For Detector

Detector 43-93 Serial No. pﬁ / Yiy 03 : Order #. 277968 / 262820

Customer CABRERA SERVICES . Alpha Input Sensitivity /20 mvV
Counter 2224-1 Serial No. [ 6/'24/15 a5 Beta Input Sensitivity 35 __mV
Count Time __1Minute N - N Beta Window o mv

Other

Distance Source to Detector Q%A

7
Isotope ?'(23 3 Isotope [C ? S_ Isotope * S 14 ?OY?G
High Backgréund Size %,ﬂm_f—()\\ Sizej%m Size 4

\
Voltage . Alpha Beta Alpha 8eta Alpha Beta Alpha eta

200 o | 3% 5597 |2%F | 2 | o 1574
L 2 1 8 lbagd (¥ | § | x4s/

D2 | o | ))> KX (3 | L |52
A .9

o 7

124 |00 | Y Y559
145 | 2337 57 5242

NG e
B)
R
)

Y

[ Gas Proportional detector count rate decreased S 10% after 15 hour static test using 39" cable.
“:[] Gas proportional detector count rate decreased < 10% after 5 hour static test using 39" cable and dipha/beta counter.

Signature __ W M

FORM C4B  12/09/97

e O5H) 102,

Rr g 2 T——

e Serving The Nucl rlndusfry Since 1962 e



Cosgner mdgtonwocmmr LULLUIVL WVIEA WA NG LIS 1wy Voo
w POSI QFFICE BOX 810  PH. 915-235-5494

iontthc and Ingustrict
R ot CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 915-235.4672
SWEETWATER, TEXAS 79556, U 5.A.
CUSTOMER  CABRERA SERVICES ORDER NO. 212582/279960
Mig. ____ ludium Medsurements, Ine. ____ Modsl 9294.1 serial No. 281 (
Mfg. Ludium Mogsurements, nc. Mocied 2.9 Serlal Na. 3) q 24
Cal, Date 11-Mar04 Cal Due Detta 11-Mor08 Cal. Interval 1Yegqr Meterface 202848
Check mark [ appiies to applicable inslr. ond/or detector AW mfg. spec. T. 75._°F RH 20 % Al 7068 mmHg
[ New Instrument Insrument Recelved E’Wﬁhh Toler. +-10% [] 10-20% [] Out of Yol. [ Requinng Repair |_| Other-See cornments
[ Mechanicd ¢k, M Meter Zeroed {7 Background Sublract ] input Sens. Lineorly
3 F/SResp. ck A Resat ck. 4 Window Operation W Geotoplsm
4 Audio ck. [0 Atasm Setting ck. Z Bctt. ck (Min. Vot .22 VDC
!E/C aliorated In accordance with LMISOP 14.8 eV 12/05/89. (] Catibrated in accordance with LM SOPT;AS.';:elv n2/07197. v
f s}
Instrument Vonsst_ﬁ_LS_,.. V input Sens, Comu_ds mv Det, Oper. %15- v at _Qo_mm&.b'mv Dtoleth = m
o7 HV Readout (2points)  Ref./inst. $CO s0 v retinn_ 50V /w0 v
COMMENTS:
Alpha threshold =|AD Y
Beta threshold = 3 \]’d
Beta wi ndowq- ga"‘
Pirmware: 39400
oL sek to slmh-(l\—{""d haL{’ (‘LRL.
-~ I L ] '
Cald »H 6 cable .
na Caiibralion: GM dalactors positionied perperidiouta 1o Seurca 8capt for 84 44 In which Ihe 190 0 probe facas Source. !
S REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE /MULTIPLIER CAL POINT TAS FOUND READING" METER READING*
X100 __ . SoDkeom Qo g00
X]000 200kepm_ . o] 2160
X100 _ 80kepm _._€Co €o0
X100 __20kepm 200 ALO
x10 e Bkopm . €co o0
X . . — 2kepm 200 - 2.00
o Pm, [ Yo [ 1Y)
_x) . 200cnm — 200 ' AQ0
*Uncertolnty within + 10%  CF. wiftin 1 20% AllL Ranga(s) Callbraled Elackonically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL PQINT RECEIVED METER READING® CAL, POINT RECEIVED ' METER READING*
Digital
R ot 800KcRm. o 124 _Rol fli 5%, .
__ekcom = _SolZ _X_QLﬂ'F._.. SR
T skepm 8ol 0 ___8OH T i
— #0com. _.tol . . __801 R
___._B0com. 0. . _ .80

Lucham Moosrerments, lne. cedifies that the coove idiument nas bean calbratad by stondiards iacsaole 10 he Netion bstilute of Staadares and Techngiogy, or 16 he colrotion tacktes of
Giher interndlional Stondonk Organkzation memben, of havo boan denved from accepted vaiues af adkurdl phystol consiants o Nave been Convad uy the Hype ot calibraton tachniuus.

o coliralion syskam CONIONTS 16 118 reQusarnants of ANSUNCSL Z5%)-1-1094 end ANSH NAUA-1978 State of Texos Calibration Uicense No. LO-1963
Reference Instruments and/cr Sources: -
cs137 Gammasm LIz [Jenz msss Deres [noos (1w Dess2 [esst 2] Noutron Am.241 Be S/N 7-304
o AphasnTh-230-5010-03 & serosm Te49- Nr-gV, $N-%0-Hotbry otmer _
¥ MSoSs/N___ 132899 [ Osclioscope SN ™ Multimeter S/N_. 82080087 .

S

T Coorotedby: M08 L ng__’ﬂ‘ﬂ A , __oae 1} Mar O L}f

Reviewsd By (J%f_&: .. Date ;vr/’hmc)‘f A

This cartfe:ma shoi nol D8 faproduced excopt n U, walhou? e writtan approva of Ludum Mecsements, Inc AC st [j Prised Diciecttic (H-Put) ond Continuity Test
FORM S70A 143142000 OW [ | falad = s e o ez

£ 40 2 afeg ©L LSO Wd TZ!BET0 $OOT 4Bl LT Pam TLOP SET STE T 1 i fDUT fsjuLBINSEAN Wnipn



LUDLUM MEASUKEMENID, NG

1 w Desigrier ond Manutachurer POST OFRCE BOX 810  PH. 915-235-5494

~ sclenttfic ond industriat 501 OAK STREEY FAX NO. 915-235-4672
Insiruments SWEETWATER, TEXAS 79656, U.S.A.

Bench Test Data For Detector

Detector ____ 4393 Serici No. PR \q 3 q Z’ Order #.  212582/279960
Customer CABRERA SERVICES Alpha input Senstiivity (20 : mv
Counter ____2224-1 SeﬂctNo___(n,'_Z'q”_‘(_?__._ Beta tnput Sensitivity D my
Count ime __1Minute ‘ Bata Window 30 mv
Other Distance Source to Detector _ 2w’ 'QQ_Q,Q,
lsotape I]LZ?O Isotope TC." 9 lsofope sf_i_-qo
High Background Sze 290 ppon sze oo See _H3V3Lep™
Vaitage Alpha Beta Aloha Beto Aipha Bota Aipha _ Beto
§o0 l L Wo [235 | 2 (3547 4 | |bbfp
8.5 0 L 146 | 24 T H4eshb| 2 | 9525
- _B50 O | W58 | U972 | 3k 2 | s Z | 10755

[ Gos Proportional defector count rate decreased g 10% ofter 16 hour statlc test usng 39" coble.
1 Gus proporfionat detector count rote decreased € 10% atter 5 hour static test using 39" cable and alpho/beta counter.

Signature _STOSL, BOS‘{\O I~ ____  Date “ Mq,( OL{_

FORM Ca 121mr7 o Sewing The Nuciear industry Since 1962 »

£ 40 £ 9beqg - 4SO Nd T2:8£:20 $002 JwN LT pam TL9b geT sz T+ i AUl fsjuswaunseap wnipni



vesigner ana ;Vf'cnwocwrer LUDLUM MEASUREMENTS, INC.
. 325-2,
Scientifc and industil CERTIFICATE OF CALIBRATION O X 10, s 4672

insfruments _ SWEETWATER, TEXAS 79556, US.A. }
CUSTOMER _ CABRERA SERVICES - ‘ - ' L ORDER NO. 202074/275180 -
Vi Ludlum Measurements, InC, Model - . . ... 2929 5 Serial No. [©3 {( 27 £
Vifg. Ludium Measurements, Inc. Modeil _ 43-10-1 Serial No., P ﬁ / 7/ 3z22
Zal. Date 8-Sep-03 Cal Due Date 8-Sep-04 Cadl. interval 1 Year _ Meterface 202-014

yeck mark Mopplies to applicable Instr. and/or detector IAW mifg. spec. T._____ 73 _°F RH 48 % Alt 701.8 mmHg
7] NewInstrument  Instrument Recelved Wmm Toler. +-10% [[110-20% [JOutofTol. []Requiing Repalr [] Other-See comments .

ﬂ Mechanical ck. (] Window Operation

Audio ck. _
ZT Meter Zeroed Alpha Sensitivity 175 mV Beta Sensitivity 4 mV BetaWindow _50 mV
?fmllbrofed In accordance with LMI SOP 14.8 rev 12/05/89. (7] Cailibrated In accordance with LMi SOP 14.9 rev 02/07/97.
tfrument Volt Set 825 V= 34 Z on High Voltage dial. High Voltage set with detector connected.

¥] HV Readout (2 points)  Ref./Inst. 500 502 V RefJinst. 2000 Lo R,
'OMMENTS:

amma Calibration: GM delectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

Alpha Channel REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING™
__Jigital Readout _ 400Kcpm 4o 1y 40143 Q.
40K cpm (/OO(p ( I/O’Jé /
4K cpm ot { Yoz )
400 cpm . 90 ; ¥ { :
40 cpm _ (/ ‘ S/ ] -
REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*

Beta/Gamma Channel

Digital Readout 400K com ‘/0 / 83/0) ﬁ?[ B_Q}_
40K cpm — (40/8 Z : @//f

) C
AKcpm ' R ‘/0?. { oY/ Z
400 cpm ((/b { . ‘/O l
40 cpm </ ( . y 5

T

Incertainty within £ 10%  CF. within £ 20%

flum Meacsurements, Inc. certifies that the abave Instrument hos been colibrated by standards traceable to the National Institute of Standards and Technology. or to the calibration facllities of
er Infemational Standards Organlzation members, or have been derived from accepted vaiues of natwal physical constants of have been derived by the ratio type of calibration techniques.

calibration system conforms to the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978. State of Texas Calibration LUicense No. LO-1963
sference Instruments and/or Sources: )

137 Gamma /N (162 Jenz [Imses Tsios [Imioos (e [Jess2 [Jessr [ Neutron Am-241 Be S/N T-304
¥ Alpha $/N __PU-230#2928-01 12.6kCPM _ [¥] Beta S/N TC-99#NI-EV C14#GV-471 [ Other
[ 1500S/N \ 54683 [] Oscllloscope S/N ™ Multimeter S/N 70602489 :

:dlibrated By: D ( j:ﬂ A cko&’l Date 5’M 0

2eviewed By: _ﬁ% — . - . Date f n@ﬁa.?

his certficate shall not be reproduced except i full, without the wittten approval of Ludium Measurements, . ACInst. {7 passed Diefectric (H-Pot) and Conlinuity Test
ORMC25 04/09/2003 Only Falled:




M Designer and Manufacturer
of

Sclentific and Industria)

501 OAK STREET
SWEETWATER, TEXAS 79556, US.A.

LULLUIVI IVIEADUKEVIEINID, NG
POST OFFICE BOX 810  PH. 325-235-5494
FAX NO. 325-235-4672

instruments
— Bench Test Data For Detector
Detector 43-10-1 Serial No. / ( / 7/ 322 -~ Order #. 202974/275180
Customer CABRERA SERVICES ' Alpha Input Sensitivity (7S mv
Counter 2029 Serial No. / (IBX Z 7 Beta Input Sensitivity 7/ mVv
Count Time __1Minute Beta Window sO mv
Other Distance Source to Detector 7/—\:‘))/
Isotope /?/-ZQ 2 Isotope z :Q 23 isotope __¢ [2
High Bockground Size &: @&m Size #w sze /J/ i}
Voitage Alpha Beta Alpha Beta Alpha Bata Alpha Beta
p L)) f a0 /060 | 231 3 S| | 12219
Hs / 59 | 9923 | zz$ 3} 98| 2 |30
0 | G> |/0203 | 2/19 | | L7ss | © | z¥/87
R

[0 &as Proportional detector count rate decreased < 10% after 15 hour static test using 39" cable.
[0 &as proportional defector count rafe decreased < 10% after 5 hour static test using 39" cable and alpha/beta counter.

Date g’ &'f ’03

‘ORM C4B  04/09/2003
. L J

Serving The Nuclear Indusiry Since 1962 e




LAY IS LI IV IS B TSt LUULUM MhAsUKthN ls, lNC.

of
. i POST OFFICE BOX 810  PH. 915-235-5494
M Scleniiic ond industral CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO, 915-235-4672
SWEETWATER, TEXAS 79556, US.A.
CUSTOMER  CABRERA SERVICES ORDER NO. 291453/269534
b Ludlum Measurements, Inc. Model 2929 SericiNo.__ 123 827
Mfg. Ludium Measurements, Inc. Model 43-10-1 SerialNo._ PR 1711 327
Cal. Date 21-Jan-03 Cal Due Date 21-Jan-04 Cal. Interval 1 Year Meterface 202-014
heck mark I_Vjopplies o applicable instr. and/or detector IAW mfg. spec. T. 76 °F RH 20 % Alt 700.8_ mm Hg
[] New Instrument  Instrument Received [ WVithin Toler. +-10% []10-20% []OutofTol. []Requiring Repalr [ ] Other-See comments
I_V_f Mechanical ck. m/ Window Operation
Audio ck.
M Meter Zeroed Alpha Sensltivity 175 mV  Beta Sensitivity 4 mV BetaWindow _83 mV
|—_v;‘/CoIIbra’red in accordance with LMI SOP 14.8 rev 12/05/89. [] Calibrated in accordance with LMl SOP 14.9 rev 02/07/97.
strument Voli Set __ B S v-_2.28 on High Voltage dial. High Voltage set with detector connected.
|j HV Readout (2 points)  Ref./Inst. SHO / 500 V Ref./Inst. 2010 / 2000 \%
>OMMENTS:
'h230 #2748

urrent Activity: 6130dpm
jource count minus background: 24772 cpm™
f£: Y5 %(4pi)

3amma Calibration: GM detectors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Alpha Channel :
. Jigital Readout 400K cpm 39994 Q") 3999 ‘_'L__C‘? D
40K cpm Yoo 2 / oo 2
4K com HOo \ Hoo
400 cpm 40 ) Yo
40 cpm Y Y ]
REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Beta/Gamma Channel
Digital Readout 400K cpm _doora (o) Yoo 12 (o)
40K cpm Yoot [
4K cpm oo L
400 cpm HO YO
40 cpm | y

Jncertainty within £ 10%  C.F. within £ 20%

dium Measurements, inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology. or 1o the callbration facllities of
er International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration technigues.

3 calibration system conforms to the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978, State of Texas Calibration License No. LO-1963
eference Instruments and/or Sources:
s-137 Gammas/N [Jne2 [Jenz (Imses (15105 [0 (1879 [Jess2 [l essn [J Neutron Am-241 Be §/N T-304
¥ Alpha$/N Th230_ #2748 ™ Betas/N Tc99 NI-EV, C14 GV471 ] Other
L 18008/N 57885 [[] Oscliloscope S/N E’ Muttimeter S/N 71300353

Zdlibrated By: ‘—%VL&W Date _ Al Van-092

Reviewed By: %\\A‘M}L H(‘Lrﬁi\_‘ Date . 2& %—QM 073

AC Inst.
Only

" Passed Dielectric (Hi-Pof) and Confinuity Test
Failed:

P

This certificate shall not be reproduced sxceptin full, without the written approval of Ludium Measurements, Inc.
FORMC25  10/31/2000




LUDLUM MEASUREMENTS, INC.

|V| Designer and Monufacturer POST OFFICE BOX 810 PH, 915-235-5494
ot of . 501 OAK STREET FAX NO. 915-235-4672
Scientific and Indusrial SWEETWATER, TEXAS 79556, USA.
Instruments

Bench Test Data For Defector

~
Detector 43-10-1 SerialNo._PR 171 322 Order #. ___291453/269534
Customer CABRERA SERVICES Alpha Input Sensitivity . mv
Counter 2929 SericiNo._1 63227 Beta Input Sensitivity YH mv

Beta Window SO mVv

Count Time __1Minufe

Distance Source to Detector Tvra o

Other
Isotope Tw ArX0 Isotope 1y Isctope Tg_ 99

High Background Size (l30 dpm Size 240 kdpm Size 22. b dpm
Voltage Alpha Beta Alpha Beta Alpha Beta Alpha Beta
11 s (&) 37 2214 132 6 O 921K O S09%8
g00 \ o B | AS 48 1 87 i 13647 (&) L2468

—> 825 o) S 2 a2 232 ] 19994 2 2028
S0 o P | 273¢% 2 81 e 242368 2 15671

{7} Gas Proportional detector count rate decreased < 10% after 15 hour static test using 39" cable.
< 10% after 5 hour s’rqh’c test using 39" cable and alpha/beta counter,

(] Gas proportional detector count rate decreased

S

Signature __4@&%&7)»« Date 21-Nen-03

‘ORM C4B  12/09/97
e Serving The Nuclear Industry Since 1962 e




LUKLUIVI VIEAJDUKENIENID, ING.

N of o
“ I POST OFFICE BOX 810 PH. 915-235-5494
Scientiic and Industria CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO. 916-235-4672
SWEETWATER, TEXAS 79556, U.S.A.
CUSTOMER CABRERA SERVICES ORDER NO. 289386/268534
¢ Ludlum Measurements, Inc. Model 2224-1 Serial No. __/ (0 A A [P
MTQ/. Ludlum Measurements, inc. Model 43-93 Serial No. /ﬂr /73921
Cal. Date 15-Jan-03 Cal Due Date 15-Jan-04 Cdl. Interval 1 Year  Meterface 202-848
heck mark Mopplies o applicable instr. and/or detector IAW mfg. spec. T. 72__°F RH 20 % Alf 709.8 mm Hg
(] New Instrument Instrument Received JZKNi’rhln Toler. +-10% [] 10-20% [T] Out of Tol. [[] Requiring Repair [] Other-See comments
[ Mechanical ck. A Meter Zeroed [] Background Subiract [J Input Sens. Linearity
(] F/SResp.ck ¥ Resetck. [ Window Operation [ Geotopism
A4 Audio ck. [] Alamm Sefting ck. [ Batt. ck. (Min. Volt) 2.2 VDC
%}Iibrofed in accordance with LMI SOP 14, 8 rev 12/05/89. [] Calibrated in accordan e with LMI SOP 14.9 rev 02/07/97.
{ 0o Threshold mv
strument Volt Set V Input Sens. (ivi\. _mV Det. Oper. S Vv at ;Qﬂﬂﬁ mV Dial Ratio =
[Z] HV Readout (2 points)  Ref./Inst. 5CS” / 500 V' Ref./inst. 7’573 / 1500 v
OMMENTS:
; ‘ 3 - f 9 [
mr)(w Thhld: 12om¢ 7y iy 5 ¢l &L(L&_(
LT 3 b S ko Simadele Loht Lk
éfk( H\ﬁ“:(' 3 my gﬁ ! \la[—f 'H \
. RIS, &, T o 169
g({a W’M /50 n“/ t l}‘ & e/\'\/‘-’a A { t'\ 5 ?7(;(, J/[Jf\m i» Cl 6 L{ e
T .
C102% cpm D The* sy 14,0
3 G
rfm dure Mo, 390076
mma Callb hon GM dele torsposmonedperpend(culartosourceexceptforM44-91nwh[ch the front of probe faces source.
REFERENCE INSTRUMENT REC'D INSTRUMENT
~ RANGE/ MULTIPLIER CAL. POINT "A§ FOUND READING" METER READING*
X1000 ' 800kcpm Foo Goe
X1000 200kcpm Aaa 2ec
X100 80kcpm e feo
X100 20kcpm 209 ] A4y
X10 8kepm Yos ‘ deo
X10 2kcpm A A0 Zq
X1 800cpm %o 800
X1 200cpm Jea A00
*Uncertainty within+ 10%  CF. within  20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
ital i Lo
Sdout 800kcpm Doiveo kel Dotsz0 kde |58
80kcpm JoHg  « L0129 v
8kcpm g0(» o Q013 v
___800cpm_ gel ¢ fm f0f ¢ Pm
80cpm g0 ' 4o "

Jlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Institute of Standards and Technology. or to the callbration factities of
er International Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of callbration techniques.

3 calibration system conforms to the requirsments of ANSI/NCSL 2540-1-1994 and ANS| N323-1978 State of Texas Calibration License No. LO-1963
‘eference Instruments and/or Sources:
5137 Gamma N [Jnez ez [mses [s108 [] Tioo8 (11879 [Jess2 [ess (] Neutron Am-241 Be $/NT-304
[ Alpha§/N [ Betas/N ] Other
{35—n BOO S/N 54680 ,%? ploscope SN __ [o" Muitimeter §/N 69101832

>
alibrated B (\ Date /5 /\1""\ 6

Reviewed By: ‘%W&C&r‘\ Date _\le }ro‘f“\ 03

'his cerlificate shall not be reproduced except In full, without the writen approval of Ludium Measurements, Inc. AC inst, D Passed Diglectric (Hi-Pot) and Continuity Test
‘ORM C22A  10/31/2001 Only [} Faited:




LULLUIVI IVIEADUKENIENITY, INC.

POST OFFICE BOX 810 PH. 915-235-5494

501 OAK STREET FAXNO. 915-235-4672
SWEETWATER, TEXAS 79556, US.A.

Designer and Manufacturer
L of

Scientlfic and Industrial

Instruments
— Bench Test Data For Detector
Detector ___43-93 serialNo._fi_ 193921 Order #. __289386/268534
Customer CABRERA SERVICES ’ Alpha Input Sensitivity /20 -y
Counter 2224-1 Serial No. “e A 9‘ l? Beta Input Sensitivity % L mv
Count Time __1Minufe Beta Window 20 mv
Other Distance Source to Detector griuﬂ?ﬂé(’
lsotope //” 23 Isotope 7/5 77 Isotope § / ?0 >/ je
High Background Size /7, boc ¢t Size _/4 300 _cpm Size 44979 gﬂ«
Volfage Alpha Beta Alpha Beta Alpha Beta Alpha Beta
50 0 g7 Y72¢ 247 7 4534 o /! 770
795 o 27 5//0 370 L 35$ ¢ o /565
— Joo / /77 59472 Y5 /o 4y 0g 5 /5457
A5 & 249 5473 A 1 5058 2 A/, a4
550 / 342 579 &53 1 5699 A 2553
~_

[[] Gas Proportional detector count rate decreased <

10% after 15 hour stafic test using 39" cable.
10% after § hour static test using 39" cable and alpha/beta counter,

[ Gas proportional detector count rate decreased <

Date /5 )(51«'0’5‘
J

\;lgnofur / 4 qWﬂ
m TR

‘ORM C4B  12/09/97
e Serving The Nuclear Industry Since 1962 e



Lol I s I R 1 LUULUM NIEADUKENIEN 1D, INA..

of
v. . . POST OFFICE BOX 810  PH. 325-235-5494
S o ! CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO. 325-235-4672
SWEETWAITER, TEXAS 79566, US.A,

CUSTOMER CABRERA SERVICES o . _ ORDER NO. 206451 [ 271487

Y Ludium Measurements, Ing. Model __ . 2224-1 ‘ Serlal No. _/g2428 _ .

M?ﬁ./ Ludlum Measurements, Inc. Model __ 43-93 Serial No._2A 18202 PR

Cal. Date 15-Apr-03 Cal Due Date 15-Apr-04 ____ Cal. Interval 1 Year _Meterface 202-848

yack mark [chpplles to applicable instr. and/or detector IAW mfg. spec. T. 78 °F RH 38 % Al 700.8 mm Hg

T] New instument Instrument Received [=*Within Toler. +-10% []10-20% [] OutofTol. [] Requiring Repair [[] Other-See comments

¥l Mechanical ck. 4 Meter Zerced [] Background Subfract [ nput sens. Unearity

7] F/SResp.ck 4 Reset ck. - 4 Window Operation i Geotopism

o Audio ck. [0 Alarm Setting ck. 4 Batt. ck. (Min. Volt) 2.2 VvDC

jCollbroted in accordance with LMI SOP 14.8 rev 12/05/89. [[] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97. v
Threshold m

sfrument Volt Set 900 V Input Sens. Comment mV Det. Oper. 900 V at Comment mV Dial Ratio =

7] HV Readout (2 points)  Ref./Inst. 500 /__Soo V  Ret/inst.__2%® 1500 !_+ 2o \'

OMMENTS:

T: 120mv

T: 3.5mv

W: 30mv

L set to simulated light leak
‘irmware: 390094

&4 hraded ~ phéh O calve

mma Calibration; GM detectors positioned perpendicular 10 source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
- RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X1000 800kcpm Foo goo
X1000 A 200kepm ' Loo ’ 200
X100 80kcpm Fo> 3 Foo
X100 - 20kcpm . ‘ _Zoo o oo
X10 o . 8kcpm ' B0 __So> - .
X10__ .. g 2kcpm oo teo .
X1 800cpm goo 4 . £
). ¢ IR 200cpm (X7 - 200
*Uncertalnty within  10%  C.F, within + 20% AlL Range(s) Cailbrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING"
gital Log
adout  ___ 800kepm 295221 798,27 Scale
. 80kcpm 29543 ' 298L2
—_ 8epm W _79722 2952
800cpm 29 299
80cpm F &o) So

flum Measurements, inc. certifles that the above instrument has been calibrated by standards traceable to the National institute of Stondards and Technoiogy. or to the caoliration faciities of
er Intemational Standards Orgaonization members, or have been dertved from accepted valuss of natural physical constants or have been derived by the ratio type of callbration techniques.

1 calibration systern conforms to the requirernents of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas Calibration License No. LO-1963
eference Instruments and/or Sources:

s-137 Gamma /N [ne2 [enz Cmses [s05 [Inoes [1ere [lesse [ less [ Neutron Am-241 Be S/N T-304
7 AlphaS/N__._ Pu-239 292801 _ [P BetaSINS- 2o 2 wig, Te994ii-ky _ [] Other :

[w—Th 500 /N 134709 v . [ Oscllloscope S/N [ Multimeter /N - 57390613

Sdlibrated By: /G aeal o liealo o . Date t5ersal
Reviewed By: M bate Ll CAJ‘U\O 3

This certificate shall not be reproduced except in full, without the written approval of tudium Measurerments, Inc. I AC Inst. D Passed Dielectric (H-Pot) and Continuity Test }
SORM C22A  04/09/2003 Oonv 1 cnitan:




LULLUIVI IVIEMIURKCIVIEINID, IV,
POST OFFICE BOX 810  PH. 325-235-5494

: Iw Designer and Manufacturer
Sclentific O:; Industial 801 OAK STREET FAX NO. 325-235-4672
n us
Instruments SWEETWATER, TEXAS 79556, US.A.

Bench Test Data For Detector

Order #. 205451 / 271487

Detector 43-93 Serial No._Z¢ 8¢ Yol

Customer CABRERA SERVICES Alpha Input Sensitivity ~/20 mv
Counter 2224-] Serial No._/£2¥28 : Beta Input Sensitivity a5 mv
Count Time _1Minute : Beta Window 22 mv
Other Distance Source to Detector I ‘L’/qeg
Isotope 2-~13¢ Isotope _Sro M lsotope _fe-99
High Background Size pieogum Size _yy»o Size £¢/00¢erm
Voltage Alpha Beta Alpha Beta Alpha Beta Alpha Beta
> 7Y © 7o _$sol 285 z_ 30 ! it
241 o 1oy | £oob 474 o 26252 o 28k
Foo o Ly ¢15 | go¥ 2 20357 o | 3339
735 o Lbo 208l sy? 5. . 2293¢¥ 2 to72
250 3 L9 3.3 1 b | 2254 y e320

\.

[0 GasProportional detector count rate decreased < 10% after 15 hour static test using 39" cable.
[J Gas proportional detector count rate decreased < 10% after 5 hour static test using 39" cable and dlpha/beta counter.

S
Signature _(Zovsercl SeaLinl », Dote ySfprn?

FORM C4B 04/09/2003
& Serving The Nuclear Industry Since 1962 e



) of. - mwauY cwtERS A W LRI NIMRE R IR, P ey
| - POST OFFICE BOX 810 PH. 915:235-5494
lMI " Sclentfic and '“f’”"“"’ CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 915-235-467%
- . Instruments : . )
o B . SWEETWATER, TEXAS 79556, US.A. -
ORDERNO. . . 277968262820 _

) ;eﬁal No. /Lﬁq ?\ 5

_CUSTOMER _ CABRERA SERVICES _

22244

oty nglum Meosurements. !ng Model . _ Sl
wg- . ..._ludlum Measurements, I, Model i 4393 . R secino. . PR IEAY0T
Col Date  _ S-Apr-02 - CalDue Date . 5—Apr—03 ___Cal.Interval .lYear Meterface _202-848
"heck mark / applies to appllcoble insfr. and/or ecforllAw mig.spec. 1. .75 oF vRH,_‘_ 20 % Al ._.707.8 'mm Hg
. New instrument | lnstrumen? Received ./ Within Toler. +-10% | {10-20% {7} OutotTol. * *Requiring Repair ' * Other-See comments
v Mechanical ck. v Meter Zeroed 7. Background Subtract ' Input Sens. Linearity
! ' F/SResp.ck ! Reset ck. « Window Operation T W Geotropism
W _Audio ck. i 1 Alarm Setting ck. ) i .‘/ ‘Batt. ck. (Min. Volt) 2.2 VDC _
iﬂ:alibrcted in accordance with LMI SOP 14.8 rev 12/05/89. i1 Calibrated in accordance with LMi SOP 14.9 rev 02/07/97.
15D v . 752’ . Threshold m
nstrument Volt Set ~ ...V InputSens. Comment mV Det.Oper, #=2&_ ___ V at Comment mV DialRatio = =
" RV Readout (2 points)  Ret/inst. SE4EE 4y% ;- 500 v Retinst. __/SPP ;s v
COMMENTS:

Alpha sensitivity = 120mv.
Beta sensitivity = 3.5mv.
Beta window = 30mv.
Firmware number = 390094
Overload set simulating light leak.
High voltage set with detector connected.

samma Calibration: GM detectors positioned perpendicular to source except for M 44-0 in which the front of probe faces source.

REFERENCE INSTRUMENT REC D INSTRUMENT

RANGE/MULTIPLIER _ CAL'POINT - . "AS FOUND READING" METER READING*
~— X000 __._ ... 800kcpm i - o
x1000 __ . G 200kepm 206 §
x100 . 8Qkcpm 8oo I
. x100 20kecpm - VoY
X0 ___; 8kepm - . oo N
X0 ___2kcpm . 200 -
- xl 800cpm g0
.x] 200cpm - 280
*Uncerlainty wilhin+ 10% C.F.within20% - : R ALL Range(s) Calibrated Electronically
" REFERENCE INSTRUMENT INSTRUMENT  'REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED . METER READING* | CAL. POINT 'RECEIVED METER READING®
ot '800kepm . POOH2I~_ Lot~ e ) .
__80kcpm . | ol | e
.. .8kepm ‘390%__-_‘, ! B __ e
... 800cpm. : @O__ .. = - N R
80cpm. - e ) - ]

1dlum Measurements, Inc. certifies thai the above instrument has been callbrated by standords traceabie to the National Insiifute of Standords and Technology, or 16 the talloration fackilies of
ther International $tandards Organization members, or have been derived from accepted valyes of natural physical constants or have been derived by the ratio type of Calibration fechniques.

18 callbration system conforms fo the requirements of ANSI/NCSL 2540-1-1994 and: ANSI N323-1978 State of Texas Calibration License No. LO-1963
Reference Instruments and/or Sources: . » -
5137 Gamma s/N 1162 [ ienz | imses [sios [S1ioos /11879 [ Jess2 [ 1ess | s Neutron Am-241 Be S/N T-304
i Alpha §/N . 4337,Pu239 . L BetaS/N ____635/83Tc99*5030590y90 | j Other . ..
NSOOS/N . 94940 . i Oscitoscoph$/N_— _ ivf Multimeter /N 50100581 .
~— o - : : - ' :
Caliorated By: .- ‘ ( , Date O 5%/ /é"ok

Reviewed By: M HOU‘\'\‘.&—_ \&:_ ©__ Date. 5 O‘.QJ\ o S

, — .
This certificote shall not be reproduced excepi in full, without the written approval of Ludlu asurements, Inc. i ACImst. ; ! passed D:electnc tH»-PoI) cnd Conhnuny Test
FORM C22A  10/31/2001 ' | _Ony ' | Failed:



v M * Designer and Manufacturer
of

Scientific and Industrial

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810  PH. 915-235-5494
501 OAK STREET FAX NO. 915-235-4672

nstroments SWEETWATER, TEXAS 79556, US.A.
~— Bench Test Data For Detector
Detector 43-93 Serial No. 30 % / le/ 03 Order #. __ 277968 / 262820
Customer CABRERA SERVICES Alpha Input Sensitivity / 20 mv
Counter 2224-1 Serial No. letPlS Beta Input Sensitivity 35  mv
Count Time 1Minute Beta Window 30 my
Other Distance Source to Detector %&
—
Isotope ?;{‘231 lsotope _ [C? & Isotope S r S’OY ?é
Hiah Background Size Z . 00 e Size Z%m Size é
vg’rcge Alpha ) Beta Alpha setaar Alpha Beta Alpha eta
200 | o | 3¢ 15597 |2%F | > | wa | e |54
225 | 2 | % |bagd [ U | T [us/| o | a2
- 7% | o | > B | M € 157/2 | o 123%)
N5 [ )22 |00 | H | 9 14ss5| o |278S
Qoo | o |45 |7287| 59 | 9 | S%al ; |41

[j Gas Proportional detector count rate decreased < 10% after 15 hour stafic test using 39" cable.

-\D] Gas proportional detector count rate decreased < 10% after 5 hour static test using 39" cable and alpha/beta counter.

Signature __ W M

FORM C4B 12/09/97

e O5H) 100

e Serving The Nuci rlndusfry Since 1962 o



T T T LU RVIVE IVIEMOVRGIVIEIY I, 1%,
Of
v. . POST OFFICE BOX 810  PH. 915-235-5494
sc‘e“flmch"”d '“":US""" CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 015-235-4672
nstrumen
SWEETWATER, TEXAS 795656, U.S.A.

CUSTOMER _ CABRERA SERVICES - . . ORDER NO. 288694/268183
v Ludium Measurements, Inc. Model _s, - 292 - sericiNo.__ /7 /590
Wifg. lum Measurements, inc. Model 43100 seidiNo.__Jr /74 /3
Zal Date 14-Nov-02 Cal Due Date 14-Nov-03 Cadl. Interval 1 Year Meterface 202-014
yack mark Mappﬂes to applicable insir. and/or detector IAW mig. spec. T.___ 72 °F RH 25 % Alt 6988 mmHg
—] New Instument instrument Recelved mm Toler. +-10% []10-20% [JOutofTol. [[]Requidng Repalr [] Other-See comments
j Mechanical ck. M Window Operation

Audlo ck.
ﬂ Meter Zeroed Alpha Sensitivity 175 mV Beta Sensitivity 4 mV BetaWindow _50 mV

dlibrated In accordance with LMi SOP 14.8 rev 12/05/89. [] Cdlibrated In accordance with LMI SOP 14.9 rev 02/07/97.
strument Volt Set g '7 ; V= 5 . 4 7 on High Voltage dial. High Voltage set with detector connected.

[¥] HV Readout (2 points)  Ret./inst. 1/ 0 500V Ref/inst___ X 004 2000 _V
"OMMENTS: i —77 230 y

¢ 4% Cloney ‘?ﬂ 74 4130 40," o Jp.i 9, 45
v 2148

amma Calibration: GM detectors positioned perpendicular 1o source except for M 44-9 in which the front of probe faces source.

REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Alpha Channel
) igitat Readout 400K com 400 126 0/2 &
-
40K cpm Y0024 6/00 24
4K cpm L/ 6o % : 4[0007
400 cpm %0 4/0 o
40 cpm Yo ‘/ (0]
REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Beta/Gamma Channel
Digital Readout 400Kcpm oof ?‘9 6/00 (g6
40K cpm 400% o §/00£Q
4K com 4 002 ’ ‘/002
400 cpm 490 ' %o

40cpm Yo / %
Incertainty within £ 10%  C.F. within = 20%

#um Measurements, Inc. certifies that the above instrurment has been calibrated by stondards freceable to the Nationdl Institute of Standards ond Technology. of 10 the callbration foclities of
of Intemational Standords Organization members, or have been dertved from accepted values of natural physica constants or have been dertved by the ratio type of calibration techniques.
) calibration system conforms 1o the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978. State of Texas Calibration License No. LO-1963

aference Instruments and/or Sources:
s137 Gammas/N [CIne2 (Jenz [Imsss [Isios rioos (J1e7e [Jess2 [Jess 7] Neutron Am-241 Be S/N T-304

yfopnosmﬂ 2% ft%0 J’ﬂm ;z(setcsm oM 316[(4@;- 7?7 229 /rc/& [ Other

[ 5009/N [ Oscilloscope S/N _ ™ Muttimeter S/N 69101832

Salibrated By:, oate /Y- /l/o'p/'o’l’

Reviewed By: k\/) M @1\;\ Date \ \'\ Y\\ Vo072,

"His certificate shall not be reprodiuced except In ful, without the written approval of Ludium Measurements, Inc. ACnst. [ Y-Passed Dielectric (H-Pot) and Continuity Test « |
‘ORM C25  10/31/2001 Only [] Falled: |




LUL/LUIVIE IVICMOUKCIVIEINID, 1IN\,
POST OFFICE BOX 810 PH. 915-235-5494

Iw Designer and Manufacturer
of 501 OAK STREET FAXNQ, 915-235-4672

Scientific and industrial SWEETWATER, TEXAS 79556, US.A.
instruments

Bench Test Data For Detectfor

N’
Detector 43-10-1 serial No. /ﬂ / 7// /3 . Order #. ___ 288694/268183
Customer CABRERA SERVICES Alpha Input Sensitivity / 75 mv
Counter 2929 Serial No. / 7/ { 530 : Beta Input Sensitivity ‘/ mvV
Beta Window ___2.© mv

Count Time __1Minute
Distance Source to Detector 7/:4 7

Other
Isotope C " Isctope T ” isotope 77 2%
High Background Size &/"_ﬂc—f 2y Size _AA- 9 /(’ofh Size Mm
Voltage Alpha Beta Alpha Beta Alpha Beta Alpha Bota
oo 0 “# o /355 | 9 Lo | 2360 | ARy
J25 o 57 0 /7925 | 7 JosR | a5 | A3
pAL 0 55 0 22625 | /3 Je9 | 235 | Ao
- £75 Vi 24 0 I30 | 3. | o | 2473 | AIR
Goo / 96 Y 83962 | /2 |gs599 | A550 | 59/
— 45 o (3 ) 132299 | 1 | #8066 | AT | 390
950 [/ L1 o Y3421 / L3699 | A¢9s | £A7

[0 ©as Proportional detector count rate decreased < 10% after 15 hour static test using 39* cable.
[J Gos proportional detector count rate decreased < 10% after § hour static test using 39" cable and alpha/beta counter.

- ﬂ m
Signcfum 5 / v Date /4 /%71/ oy
‘ORM C4B 12/Q9/97 K} 0
Serving The Nuclear industry Since 1962 e



Leslgner and Manutacturer

l of
Scientific and Industrial

instruments

CERTIFICATE OF CALIBRATION

~ISTOMER ___ CABRERA SERVICES

LUDLUM MEASUREMENTS, INC.

POST OFFICE BOX 810 PH. 326-235-5494

501 OAK STREET FAXNO. 325-235-4672
SWEETWATER, TEXAS 79566, USA.

ORDER NQ, 206065 / 271810

Serial No._ /2 9)’2 '

e . _Ludlium Measurements, Inc. Model 2929
Mfg. Ludium Measurements, Inc. Model 43-10-1 Serial No._2A /32720
Cal. Date 24-Apr-03 Cal Due Date 24-Apr-04 Cal. Interval 1 Year __ Meterface 202-825
Check mark deplles to applicable instr. and/or detector IAW mfg. spec. T. 74 °F RH 20 % Alf 698.8 mm Hg

7] NewlInstument Instrument Received [ Within Toler. +-10% [} 10-20% ] Out of Tol.  [] Requiring Repair [] Other-See comments

[VT Mechanical ck.
¥ Audio ck.
fZ/ Meter Zeroed Alpha Sensitivity ___ 1756

= Calibrated in accordance with LMI SOP 14.8 rev 12/05/89.

[J window Cperation

mV  Beta Sensitivity 4
"] Calibrated in accordance with LMI SOP 14.9 rev 02/07/97.

mV BetaWindow _5) mVv

Instrument Volt Set _Zo¢ Vo 287 on High Voltage dial. High Voltage set with detector connected.
W_’f HV Readout (2 points)  Ref./inst, 800 ... __Seo V  Ref.finst, 2000 j_2020 Y
COMMENTS:
Gamma Calibration: GM detectors positioned perpendicular to source excep! for M 44-3 in which the front of probe faces source.
Alpha Channel REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
. Digital Readout 400K cpm 353568 389728
A0Kcpm INNgy 3998y
4K com J989 3997
400 cpm Y00 Yoo
. 40cpm 4o ¥o
Beta/Gamma Channel REFERENCE CAL POINT INSTRUMENT RECEIVED INSTRUMENT METER READING*
Digital Readout 400K cpm 258 . 299918
—_._.A0Kcpm . 2995/ 3997/
4K cpm 359 399
... 400cpm Yoo Yoo
. 40cpm. . Yo Ye

*Uncertainty within £ 10%  C.F. within = 20%

udium Measurements, Inc. certifies that the above insirument nas been calibrated by standards fraceabls to the National institute of Standards and Technology. or to the callbration facilities of
sther Intemational Standards Crganization members, or hove been denved from accepted values of natural piysical constants or have been derived by the ratio typs of calibration techniquses.

"he caiibration system conforms io the requirernents of ANSI/NCSL Z540-1-1994 and ANSEN323-1978. -

Starte of Texas Calibration License No. LO-1963

Reference Instruments and/or Sources:
Cs-137 Gamma S/N [ 11162 [Jenz imses 505 [hmoos (e [Jesse | less
# Alpha $/N PU-239 292801 ™ Beta$/N

TC-99Ni-EV, C-14 GV47]

[ Neutron Am-241 Be S/N T-304

«_ M50 S/N 134709 ~ [J Oscilloscope SN

& Muttimeter S/N.

Date

Calibrated By: @ﬂé/&i&g& -

[} Other
57390613

2y uﬁ?r o3

"?\M (HM

Reviewed By:

This cerfificate shall not be reproguced excerl in full, without the written approval of Ludium Measurements, Inc. !
FORM C25 04/09/2303 |

Date <Y Cu%\n D3R

I ACinst. [ ] passed Dielectric (Hi-Pot) and Continuity Test
Only []Failed: — .. . .




LUDLUM MEASUREMENTS, INC.

POST OFFICE BOX 810 * PH, 325-235-5494

501 OAK STREET FAXNO. 325-235-4672
SWEETWATER, TEXAS 79556, US.A.

M Designer and Manufacturer
of

Scientific and Industrial

Insfruments
N Bench Test Data For Detector
Detector 43-10-1 Serial No._Z 4137 72¢ Order #. __ 296065 / 271810
Customer CABRERA SERVICES Alpha Input Sensitivity 5 mv
Counter 2929 SerialNo._ /29566 Beta Input Sensitivity 4 mV
Count Time __1Minute Beta Window 30 mv
QOther Distance Source to Detector 7&}\/
lsotope _Zu-229 lsotope _/<-97 lsotope sy
High Background Size flborgm Size /4700 ¢srm Size Y 80gem
_ _\/9”096 Alpha Beta Alpha Beta Apha Beta Alpha Beta
_&o | o &9 9708 370 3 5848 o 187
75 o sz 7652 Jo7 ! eRd © 72%7
o0 o) 59 72&0 Vb 3 7567 o 29357
Z25 o eZ 298 | 28 / Los o 2,224
Z50 [ 72 953 e vl w8y o 22565
-
[71 Gas Proportional detector count rate decreased < 10% of"rer 15 hour static test using 39" cable.
7 Gas proportional detector count rate decreased < 10% after 5 hour static test using 39" cable and alpha/beta counter.
AN

Date ¢y pr oF

Signature _&&L&z&%

FORM C4B  04/09/2003
e Serving The Nuclear Industry Since 1962 e



EBERLINE

) ____________________________
~— b SERVICES

CERTIFICATE OF CALIBRAT ION

Electroplated Alpha Standard

O.# 3863
. , .0.# 02-055
Description of Standard:
Model No. DNS-11 Serial No. 3972-02 Isotope Th-230
Electroplated on polished Ss ‘disc, 0.7% mm thick.
Total diameter of 4.77 cm and an active diameter of 4.45 cm.

The radioactive material is permanently fixed to the disc by heat treatment without any
covering over the active surface.

Measurement Method:

The 2pi alpha emission rate was measured using an internal gas flow proportiocnal
chamber. BAbsolute counting of alpha particles emitted in the hemisphere above the
active surface was verified by counting above, below, and at the operative voltage.
The calibration is traceable to NIST by reference to an NIST calibrated alpha source
S/N_ 2383/91

Measurement Result:

The observed alpha particles emitted from the surface of the disc per minute -{cpm) on
the calibration date was: :

7,970 o+ 398

The total disintegration rate (dpm) assuming 1.5% backscatter of alpha particles from
the surface of the disc, was:

15,700 + 785 ( 0.00708 “C1)

The uncertainty of the measurement is 5 %, which is the sum of random counting
error at the 99% confidence level, and the estimated upper limit of systematic error in
this measurement.

Calibrated by: ART REUST - Rev1ewed_by. Z
Calibration Techn1c1an ( é! z éé Lt Z Q.A. RepresentatMM_
Calibration Date: 4-29-2002 ' Reviewed Date: 44992

Analytical Services

7021 Pan American Freeway NE
Albuquerque, New Mexico 87109-4238
(505) 345-3461 Fax (505) 761-5416
Toll Free (866) RAD-LABS (723-5227)
www.eberlineservices.com



http://www.eberlineservlces.com

EBERLINE

SERVICES

CERTIFICATE OF CALIBRATION

Electroplated Alpha Standard

S.0.#_3759
O.#_01-325

Description of Standard:

Model No.___ DNS-11 Serial No. 2897-01 ___ Isotope Th-230
Electroplated on polished ss disc, - 0.79 ' mm thick.
Total diameter of 4.77 ‘cm and an active diameter of S 4.45 ému‘

The radioactive material is permanently fixed to the disc by heat treatment without any
covering over the active surface. ’

Measurement Methoed:

The 2pi alpha emission rate was measured using an internal gas flow proportional
chamber.  Absolute counting of alpha particles emitted in the hemisphere above the
active surface was verified by counting above, below, and at the operative voltage. The
calibration is traceable to NIST by reference to an NIST calibrated alpha source S/N_
2393/91 .

Measurement Result:

The observed alpha pérticles emitted from the surface of the disc per minute (cpm) on
the calibration date was:

11,400 + 343

The total disintegration rate (dpm) assuming no backscatter of alpha particles from the
surface of the disc, was:

22,800 - . 685 . 0.0103 . ucCi)

The uncertainty of the measurement is 3 %, which is the sum of random count‘inq .
error at the 99% confidence level, and the estimated upper limit of systematic error in’
this measurement.

Calibrated by: ART REUST Reviewed by:

Calibration Technician: / Q.A. Representative:

LAar 4

Calibration Date: 6-~11-2001 - Reviewed Date: (ﬂ//{/ﬁ .b
. . t (A4 [ et T

Analytical Services
L » : 7021 Pan American Freeway NE
Albuguerque, New Mexico 87109-4238
(505) 345-3461 Fax {505) 761-5416
Toll Free (866) RAD-LABS (723-5227)
www.eberlineservices.com

“


http://www.eberlineservices.com

Transonic Range DUSA Final Report
Aberdeen Proving Ground Remediation and Final Status Survey

Appendix D: Instrument Quality Control Worksheets,
Survey Unit Worksheets, and Data Summaries

DAAA09-02-C-0057 CABRERA SERVICES, INC, Appendix D

































Instrument Efficiency Calculator Rev 0

PROJECT NAME
|Transonic - i B
DPM on Date
DPM half life, yrs Decay-to Date lamda, yr-1  decay, yrs  Efficiency Performed
. [ 22800 | 7.54E+04 [ 1112/2004 | 9.193E-06 | 342 | 22799 |
ISOTOPE SOURCEID#: DPMoruCiasof:
[ TH230 - | 289701 [ 612001 | uCi on Date Efficiency
uCi half life, yrs Decay-to Date lamda, yr-1 _decay, yrs Performed
DPM Based nuCiBased
Average Average Source Calculated  Calculated Source plus
background plus background Efficiency, Efficiency, Background Background
counts, cpm counts, cpm cpm/dpm cpm/dpm Counts, cpm Counts, cpm
[ 00 | 7777.8 | T 0341 ] S 7835
For:
Instrument/Probe [2929/43-10° 1
Serial numbers [129566/ PR132720.

By:

~ Name -

- Date Performed-

AlCraig

11/12/2004

I“’

Average|




( ( (
Instrument Efficiency Calculator Rev 0
PROJECT NAME
[Transonic- A g
DPM on Date
DPM half life, yrs Decay-to Date lamda, yr-1 _decay, yrs _Efficiency Performed
[ 15700 | 7.54E+04 | 11/12/2004 | 9.193E-06 | 2.54 | 15700 |
ISOTOPE SOURCEID#: DPMoruCiasof:
| TH230 3972-02 [ 42972002 | puCi on Date Efficiency
pCi half life, yrs Decay-to Date lamda, yr-1  decay, yrs Performed
l" T — — — | |
DPM Based uCi Based
Average Average Source Calculated  Calculated Source plus
background plus background Efficiency, Efficiency, Background Background
counts, cpm counts, cpm cpm/dpm cpm/dpm Counts, cpm Counts, cpm
[ 0.4 | 5576.4 | [ 0355 ] | 0 5542
0 5560
0 5443 -
For: 20 -
instrument/Probe {2929/43-10 | S0
Serial numbers |163827/ PR171322 0
e
G
By: N
" Name “Date Performed - N
Al Craig “11/12/2004 Average 0.4




PROJECT NAME

Instrument Efficiency Calculator Rev 0

[Transonic
DPM on Date
DPM half life, yrs Decay-to Date lamda, yr-1  decay, yrs Efficiency Performed
[ 15700 | 7.54E+04 | 11/12/2004 | 9.193E-06 | 2.54 | 15700 |
ISOTOPE SOURCEID#: DPMorpuCiasof: :
| TH230 . * 7 3972-02 1 412912002 ] nCi on Date Efficiency
' uCi half life, yrs Decay-to Date lamda, yr-1  decay, yrs Performed
DPM Based uCi Based

Average Average Source Calculated  Calculated Source plus

background plus background Efficiency, Efficiency, Background Background

counts, cpm counts, cpm cpm/dpm cpm/dpm Counts, cpm Counts, cpm
1.1 [ 3499.3 | | 0.223 | | 2 . 3443

) o 3459

For: 1| sade |
Instrument/Probe [2224/4393 R 0 — 1. 3570
Serial numbers [162425 ] PR182403 - [ 3493
3459
By: 5-5'3'2' .
~Name "Date Performed ~3508_
Al Craig - 11/12/2004 Average 3499.3




Instrument Efficiency Calculator Rev 0

PROJECT NAME
[Transonic R ‘ i
DPM on Date
DPM half life, yrs Decay-to Date lamda, yr-1  decay, yrs _ Efficiency Performed
] 15700 | 7.54E+04 | 11/12/2004 | 9.193E-06 | 2.54 P 15700 |
ISOTOPE SOURCEID#: DPMoruCiasof:
|0 TH230 1 3972-02 | 4/29/2002 | uCi on Date Efficiency
uCi half life, yrs Decay-to Date lamda, yr-1  decay, yrs Performed
DPM Based pCi Based
Average Average Source Calculated Calculated Source plus
background plus background Efficiency, Efficiency, Background Background
counts, cpm counts, cpm cpm/dpm cpm/dpm Counts, cpm Counts, cpm
| 1.1 [ 30140 | | 0.192 [ | 1 2975
0| 306z |
—2 2968 |
For: R 2080 |
Instrument/Probe [2224/4393 , N o'p"":., N
Serial numbers |[162426 / PR193921 20 2934
R 3040
0 3043
By: "2 3054
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Allied Technology Group, Inc.
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September, 1999

' Figure 5.10 Building A-7, Class 2 Survey Unit - Exterior

Nt IN2 IN3 (N4 N5
North Exterior Wall Z Y
3m N6 N7 IN8 NS IN10
North .
N11 IN12 IN13 N14 |N15
w1 w2z w3 IRt jR2 |R3 R4 |R5 |E1 jE2  |E3
West Wali Roof East Wali
W4 W5 W6 [R6 IR7 R8 [R9 IR10 {Contains Door)
4m E4 IE5 (E6
w7 IW8 Iwe R11 iR12 iR13 |R14 IR15
E7 {E8 E9Q
W10 (W11 1W12 [R16° |R17 |R18 {R19 IR20
~ E10 (E11 iE12
81 {82 83 iS4 iS5
South Wall
3m 86 87 - iS8 {S9 iS10
S11 {812 {S13 {814 :S15 . 1 meter grid lines
| 3m | 5m 3m |

Page 48




Allied Technology Group, Inc.
APG - DUSA Work Plan Rev. 0 September, 1999

Figure 5.10 Building A-7, Class 2 Survey Unit - Exterior
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 Allied Technology Group, Inc.
APG - DUSA Work Plan Rev. 0 September, 1999

Figure 5.9 Building A-7, Class 2 Survey Unit - Interior
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Figure 5.9 Building A-7, Class 2 Survey Unit - Interior
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Figure 5.11 X-Ray 2, Class 1 Survey Unit. South Wall
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Figure 5.14 X-Ray 2, Class 2 Survey Unit, East Walil
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Figure 5.12 X-Ray 2, Class 1 Survey Unit, West Wall
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Figure 5.15 X-Ray 2, Class 1, Survey Unit, Roof and Ceiling z&
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"‘“Figure 5.13 X-Ray 2, Class 2 Survey Unit, North Wall "

) Exterior {looking South) ,
Nt N2 N3 INd NS ;Ne N7 [N29 b
! 'r'\fé""?N'é"'v'NTé" N11N12N13 "N’iif’ N30 N29-N32 |
b 84m | o R 4— Added |
\ N3 N16 .N17 INTET N19 'Nzo N21 N31 inField /
\. . Nz"z"'N'z’é" INZ4 TIN5 Né's'" r'\fé?'" N28 IN32
\\ 7m ) ////‘
\\'\ —
— -
\\

........

Interior (looking North)
N1 N2 N3 N4 N5  iN6 N7

34m P ;

{N22 N23 N'ézi" 'N'z's"' Né'é"-r'\fé'?"'?ﬁéé"'

L | 7m ]

Page 49



RADIOLOGICAL SURVEY REPORT M o

ATGS#: . M Pl““dﬁ@x\)\ bhag Fa G
DATE: St~ 3 : AN

e ey
LOCATION: X-Ray 2, Exterior North Wall -E-'f.m Ny

e B w5 | e

Smear Locations Circled; Dose Rates = mR/hr

PURPOSE OF SURVEY: /i /e

ke A ‘l/(."*z'
Max Scan Resuls
) |

1 Min Fixed Result




ATGS#:
DATE:
TIME:

- ~({ 03

SURVEYOR: |/ f
LOCATION: x.

RADIOLOGICAL suRvEy REPORT Bt

05

X

Ray 2, Exterior North Wal]

REVIEWED BY: it
~Dose

Smear Locations Circled;

MODEL | N
P2
2929 | 1ee
Rate;s = mR/hr

35

250

. ‘—‘.

EFF. %
Al 1

=&
O‘V

34

PURPOSE OF SURVEY:

—_—
——

Max Scan Result
o (cpm

XR2NWE

| XRZNWE

XRINWE
XRINWE
XRINWE
XRONWE
XR2INWE
XR2NWE

| XR2ZNWE

XR2NWE
XR2NWE
XRINWE

Remarks; &y et i0/h Zes 4;

Nw2)
Nw22
Nw23
Nw24

NW2s

NWwz2e
Nw27
Nw28
Nw2g
NW30
"NWwW3]
Nw32

E
Z

(cpm)

/50
/75
LSO
/5O
/50

i 5O

[ /90

174

/Ce

1570
15O
"‘? (:)

1 Min Fixed Result

o {cpm) cpm)
2 | oe 71| 2R
I 1 1/¢ L -
/o0 | )3 17. -
z 132
7 | Jog (21 17
5 j 3 N7L —ed
AC | joe \!’“f w £
| oys \2Y | -4
& |2 %
. //5_ | s
4 |7y V2l | —b
[ |1a2e V32| -

ALLIED TECHNOLOGY GROUP, INC. FORM ATGF-001

BKRD |CAL. DUE DATE
IS

N ¥

1(.‘ 6.0;‘{(‘;\, .éP




-

 Allied Technology Group, inc.
APG - DUSA Work Plan "Rev. D September, 1999

Figure 5.11 X-Ray 2, Class 1 Survey Unit, South Wall
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- Allied Technology Group, Inc.

APG - DUSA Work Plan 4 Rev. 0 September, 1999

Figure 5.12 X-Ray 2, Class 1 Survey Unit, West Wall
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Allied Technology Group, Inc.

APG - DUSA Work Plan Rev, 0 September 1999

Figure 5.15 X-Ray 2, Class 1 Survey Unit, Roof and Ceiling
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CABRERA SMEAR COUN"'NG WORKSHEET (Rev 5)
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AT Exterior, W14 4/18/2003 2 1 0.1 0.50 1.1
A7 Exterior, W15 4/18/2003 2 0. 0.1 0.00 -0.3
A7 Exterior, S1 - 4122/2003 1 2 0.1 1.00 2.6
A7 Exterior, 82 4/22/2003 1 1 0.1 0.50 1.3
A7 Exterior, $3. - . 14/22/2003] 1 0 0.1 0.00 -0.1
A7 Exterior, S4. - . -4/22/2003 A 1 0.1 0.50 1.3
A7 Exterior,.S5 .~ . | 4/22/2003} .1 2. 0.1 1.00 2.6
AT Exterior, S6 . |.4/22/2003] 1. 1 0.1 0.50 1.3
, A7 Extenor - 142212003 1 2 0.1 1.00 2.6
ATE 142220031 - 17 4 0.1 0.50 1.3
AT Exterlor 89 : 14/22/2003. 1. 0. 0.1 0.00 -0.1
A7 Extenon S10 ‘4/22/2003- 1. 1 0.1 0.50 1.3
7 : e 0. 0.1 0.00 -0.1
A L3 0.1 1.50 4.0
A Ao 0.1 0.50 1.3
0031 1 I 0.1 0.00 -0.1
, ' 412212903 a1 0. 0.1 0.00 -0.1
A7 Extenor, 4. : 4/22/2003 1 0 0.1 0.00 -0.1
'A’I‘Exterlor, E5 ’ 2 LR 00 0.1 0.00 -0.1
o By = 0.1 0.50 1.3
[ A1 0.1 0.50 1.3
; 0.1 0.00 -0.1
0.1 0.00 -0.1
0.1 0.00 -0.1
0.1 0.00 -0.1
0.1 0.50 1.3
0.1 0.00 -0.1
0.1 0.00 -0.1
0.1 1.00 2.6
0.1 0.50 1.3
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A7 Exten, R2 14/22/2003] 1 0. 0.00 -0.1

A7 Exterior, R3 -4/22/2003 1 2 0 1 1.00 2.6

A7 Exterior, R4 ‘} 47222003 1 1 0.1 0.50 1.3

A7 Exterior, R5 5'4/22/2003; 1 0. 0.1 0.00 -0.1

A7 Exterior, R6 -~ 20037 1 -0 0.1 0.00 -0.1

A7 Exterior, R7T . 1 . 0. 0.1 0.00 -0.1

- AT Exterior ’1R8 R 1 0 0.1 0.00 -0.1

L ATE e S B 2 0.1 1.00 2.6
‘AT Extenar,»R?IO N i o 0.1 0.50 1.3
AT Extenor R11 Nk V8 0.1 1.50 4.0
A7 Exterior, R12. 1 Co20 0.1 1.00 2.6

A7 Exterior, R13° 1 1 0.1 0.50 1.3

A7 Extérior, R14 - 1 1. 0.1 0.50 1.3

. AT Exterior, R15 - 1" B R 0.1 0.00 -0.1
o A Exderior, R167H s LR 0.1 0.00 -0.1
- AT Exterior, R17 - : | T 2 0.1 1.00 2.6
A7 Extérior, R18 " - 4/22/2003" 1 0 0.1 0.00 -0.1

A7 Exterior, R19 4/22/2003 1 0 0.1 0.00 -0.1

A7 Exterior, R20 4/22/2003 1 2 0.1 1.00 2.6
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pa~=e 10of 1

dpm/100 cm*
o eff B eff Sample Count Time (min) Daily Background Count Time (min) o Flag B Flag
0.35650 2.0 200 | 1,000 ] i
* Morning Daily Count
Background Total Sample Total Tech.
Sample ID# and Description Date Counts* Counts Background (cpm) | Sample Counts (cpm) | Sample (dpm/100 cm®) | > a flag | > B flag | Initial
_ LI B o B o B o o B

A7 Interior N4 1. 7112003 7 "2 , JH 0.4 1.00 1.8 dAC'

A7 Interior N5 7112003 Y 7 o3 : 0.4 1.50 3.2 '
- A7 Interior N6 -7/1/2003 | 7 0. 0.4 0.00 -1.0

~AT Interior W1 LnRees | 7 0" 0.4 0.00 -1.0

. AT Interior W2 1 :7/1/2003 17 0 0.4 0.00 -1.0
A7 Interior W3 - ST 5 B Qe 0.4 0.00 -1.0
= AT nteriof W4 T ,?;‘.‘7]112003  E A S 0.4 0.00 -1.0
AT interlor W5 - {7003 7 R 0.4 0.50 04
A7 Interior W6 71212003 6 1 0.3 0.50 0.6
AT interior W7 71212003 6 1 0.3 0.50 0.6
A7 Interior W8 7/2/2003 . 6 0 0.3 0.00 -0.8
A7 Interior W9 7/2/2003 6 0 0.3 0.00 -0.8
A7 Interior W10 7/2/2003 6 0 0.3 0.00 -0.8
AT Interior F1 7/2/2003 6 2 0.3 1.00 2.0
A7 Interior F2 - 7/2/2003 6 0 0.3 0.00 -0.8
A7 Interior F3 1/2/2003 6 1 0.3 0.50 0.6
A7 interior F4 7/2/2003 6 1. 0.3 0.50 0.6
AT Interior F5 7/2/2003 6 0 0.3 0.00 -0.8
- ‘AT Interior F6 712/2003 6 0 0.3 0.00 -0.8
A7 Interior F7 712/2003 6 2 0.3 1.00 2.0
AT Interior-F8 11212003 6 % 0.3 0.50 0.6
A7 Interior-F9. | 7212003 6 L0 0.3 0.00 -0.8
A7 Interior F10_ 1 71212003 6 S 0.3 0.50 0.6
A7 Interior F11 | 7212003} 6 0 0.3 0.00 -0.8
A7 Interior F12 712/2003 6 2 0.3 1.00 2.0
AT Exterior W4 1 T212003 6 0. L 0.3 0.00 -0.8
_ATExteriorWs | 7/2/2003 | 3 | ] o3 150 34
SR Y & W9 L 71212003 6 1 0.3 0.50 0.6
AT Exterior W10 11212003 6 - 0 0.3 0.00 -0.8
A7 Exterior N1 71212003 6 0 0.3 0.00 -0.8
. A7 Exterior N2 7122003 ] 6 0 0.3 0.00 -0.8
AT Exterior N3 CTI202003°) 6 R 0.3 0.50 0.6
A7 Extenor 12/ 6 A 0.3 0.50 0.6
A NS 6 Qe 0.3 0.00 -0.8
6 0 0.3 0.00 -0.8
0.3 0.50 0.6
0.3 1.00 2.0
0.3 1.00 2.0
0.3 0.00 -0.8
0.3 1.00 2.0
0.3 0.00 -0.8
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p(m 1of 2

dpm/100 cm*
o eff p eff Sample Count T|me (min) Daily Background Count Time (min) o Flag B Flag
08600 s L i 200 | ..:1,000 N R
* Morning Daily Count
Background Total Sample Total
Sample ID# and Description Date Counts* Counts Background (cpm) | Sample Counts (cpm) | Sample (dpm/100 cm?) | > a flag | > B flag
o B a B o B o o 8
o g4 0.3 1.00 2.1
0.3 1.00 2.1
0.3 0.00 - -0.7
0.3 0.00 -0.7
0.3 0.00 -0.7
0.3 1.00 21
B Inter / ; 5 0.3 0.00 -0.7
X—Ray2 Intenor E8 | ‘4/8/2003 ‘5 2 0.3 1.00 2.1
X-Ray 2 Interior, E9 4/8/2003 5 0 0.3 0.00 -0.7
X-Ray 2 Interior, E10 .- 4/8/2003 -5 1 0.3 0.50 0.7
X-Ray 2 Interior, E11 4/8/2003 5 1 0.3 0.50 0.7
X-Ray 2 Interior, E12 4/8/2003 5 0 0.3 0.00 -0.7
X-Ray 2 Interior, E13 §.4/8/2003 ) .5 0 0.3 0.00 -0.7
X-Ray 2 Interior, E14. . ] :4/8/2003 5 0 0.3 0.00 -0.7
X-Ray 2 Interior, E15 x4/8/2003 5 0 0.3 0.00 -0.7
X-Ray2 Intenor E’.AG;,‘ . 5. e 0.3 0.50 0.7
: 7 5 . 0.3 0.50 0.7
5. 3 0.3 1.50 35
25 o 0.3 0.50 0.7
5 -0 0.3 0.00 -0.7
5. 1.0 0.3 0.50 0.7
5. N 0.3 0.50 0.7
- 5 A 0.3 0.50 0.7
6 : 0.3 0.50 0.7
0.3 0.00 -0.7
0.3 0.00 -0.7
0.3 0.00 -0.7
0.3 0.00 -0.7
0.3 0.50 0.7
0.3 0.00 -0.7
0.3 0.00 -0.7
0.3 0.00 -0.7
0.3 0.00 -0.7
0.3 0.00 -0.7
0.3 0.00 -0.7
0.3 0.50 0.7
0.3 0.00 -0.7
0.3 0.50 0.7
0.3 0.00 -0.7
X-Ra_yZ |nter|or E40 0.3 0.50 0.7
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X-Ray 2 Interior, w1 NotAec - [14/22/2003 u.1 -0.1
X-Ray 2 Interior, N2 Not ACc' 1.4/22/2003" 1 : ’ 0.1 -0.1
X-Ray2 Interior, 7N3 4/22/200... 1. ) 0.1 0.00 -0.1

X iC 42 | S L0 0.1 0.00 -0.1
e S0 0.1 0.00 -0.1

1 e 0.1 0.50 1.3

0 0.1 0.00 -0.1

: 0.1 -0.1

0.1 -0.1

1 - 0.1 0.50 1.3

3. 0.1 1.50 4.0

0 0.1 0.00 -0.1

0 0.1 0.00 -0.1

0 0.1 0.00 -0.1

R QY 0.1 0.00 -0.1

- X-Ray 2 In i arp2re003 o 1 0.1 0.50 1.3
X-Ray 2 lntenor N 17 4/22/2003 1 2 0.1 1.00 2.6
X-Ray 2 Interior, N18 412212003 1 1 0.1 0.50 1.3
X-Ray 2 Interior, N19 - = ] 4/22/2003 1 1 0.1 0.50 1.3
X-Ray 2 Interior, N20 4/22/2003 1 1 0.1 0.50 1.3
X-Ray 2 Interior, N21 4/22/2003 1 1 0.1 0.50 1.3
X-Ray 2 Interior, N22 = | 4/22/2003 1 2 0.1 1.00 2.6
X-Ray 2 Interior, N23 4/22/2003 1 0 0.1 0.00 -0.1
X-Ray 2 Interior, N24 4/22/2003 1 0 0.1 0.00 -0.1
X-Ray 2 Interior, N25 1 4/22/2003 1 2 0.1 1.00 2.6
X-Ray 2 Interior, N26 4/22/2003 1. 0 0.1 0.00 -0.1
X-Ray 2 Interior, N27 4/22/2003 1 1 0.1 0.50 1.3
X-Ray -2 Interior, N28 " 4/22/2003 1 -0 0.1 0.00 -0.1




( CABRERA SMEAR COUN""NG WORKSHEET (Rev 5) oo

_ dpm/100 cm*
o eff B eff Sample Count Time (min) Daily Background Count Time (min) o Flag B Flag
0.3550 ] | [ 20 ] ~ 20,0 | 1,000} L
* Morning Daily Count
Background Total Sample Total Tech.
Sample ID# and Description Date Counts* Counts Background (cpm) | Sample Counts (cpm) | Sample (dpm/100 cm?) | >aflag | >Bflag | Initial
- _ . o B o B o B o B o B
X-Ray 2Roof 1~ * "176/26/2003) . 12" Lo 0 L : 0.6 0.00 -1.7 JAC T
X-Ray 2 Roof 2 .6/26/2003 ) 12 0 0.6 0.00 -1.7 JAC .
_X-Ray 2 Roof 3 6/26/2003 ‘ 0. 0.6 0.00 -1.7

~ X-Ray 2Roof4 . . 1:6/26/2003] 0 0.6 0.00 -1.7
X-Ray2Roof5 = 16/26/2003] 1 2 0.6 1.00 1.4
o X-Ray 2R00E6 - 6/26/2003 1 1 A 0.6 0.50 -0.3
© o X-Ray 2Reof 7. " 16/26/2003 1 0.6 0.50 -0.3
X-Ray 2 Roof 8 -~ ' ] 6/26/2003 0 0.6 0.00 -1.7
X-Ray 2 Roof 9 6/26/2003- 0 0.6 0.00 -1.7
X-Ray 2 Roof 10 6/26/2003 0 0.6 0.00 -1.7
X-Ray 2 Roof 11 6/26/2003 0 0.6 0.00 -1.7
X-Ray 2 Roof 12 6/27/2003 2 2 0.1 1.00 2.5
X-Ray 2 Roof 13 .6/27/2003 2 0 0.1 0.00 -0.3
X-Ray 2 Roof 14 6/27/2003 2 2 0.1 1.00 25
X-Ray 2 Roof 15 6/27/2003 2 2. 0.1 1.00 25
X-Ray 2 Roof 16 6/27/2003 2 1 0.1 0.50 1.1
X-Ray 2 Roof 17 6/27/2003] 2 2 0.1 1.00 2.5
X-Ray 2 Roof 18 6/27/2003 2 2 0.1 1.00 25
X-Ray 2 Roof 19 6/27/2003 2 0 0.1 0.00 -0.3
X-Ray 2 Roof 20 1:6/27/2003 2 4 0.1 2.00 54
X-Ray 2'Roof 21 16/27/2003) - 2 1. 0.1 0.50 1.1
X-Ray 2 Roof 22 16/27/2003] -2 0 0.1 0.00 -0.3
X-Ray 2 Roof 23 6/27/2003 2. 1 0.1 0.50 1.1
X-Ray 2 Roof 24 6/27/2003} 2 0 0.1 0.00 -0.3
X-Ray 2 Roof 25 | 6/30/2003] .. 9 A 0.5 0.50 0.1
X:Ray.2.Roof 26 | 6/30/2003]. . 9 S0 0.5 0.00 -1.3
X:Ray 2Roof27 . | 6/30/2003] ~ 9 1. 0.5 0.50 0.1
X-Ray2Roof28 | 6/30/2003) 9 1 0.5 0.50 _ 0.1
‘X-Ray 2 Roof29 -6/30/2003] 9° 1 0.5 0.50 0.1
X-Ray 2 Roof 30 ,6/30/20031 .9 0 0.5 0.00 -1.3
X-Ray 2 Roof31 6/30/2003] .9 . 0. 0.5 0.00 -1.3
X-Ray 2 Roof 32 1:6/30/12003) 9 1 0.5 0.50 0.1
X-Ray2Roof33 - . ]6/30/2003] 9 0. 0.5 0.00 -1.3
-Ray 2 4 o |6I30/2003] . 9 g 0.5 0.00 -1.3
:1'6/30/2003] "9 0.5 1.00 1.5
2003 ) 0.5 0.50 0.1
200 0.5 1.50 3.0
2003 0.5 1.50 3.0
003 0.5 0.50 0.1
40 307200 0.5 0.50 0.1
X-Ray2Roof41 . -}.6/30/2003 } 0.5 0.50 0.1
“X-Ray 2 Roof42 .~ 1 6/30/20031 . T L 0.5 0.50 0.1
X:Ray 2 Roof 43 _|6/30/2003 | - 10 0.5 0.50 0.1
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X-Ray 2 ~wof 44 . 6/30/2003 9 0 0.00 -1.3 JAC
X-Ray 2 Roof 45 : 6/30/2003 9 2 0.5 1.00 1.5 JAC
X-Ray 2 Roof 46 6/30/2003 9 0 0.5 0.00 -1.3 JAC
__X-Ray2Roof47 .~ 16l : 9 0 0.5 0.00 1.3 JAC
L X-Ray 2 Roofx48 =9 A 0.5 0.50 0.1 JA(
' - 9 0 0.5 0.00 -1.3
o 0. 0.5 0.00 -1.3
L9 0 0.5 0.00 -1.3
ay 21 2 L9 A 0.5 0.50 0.1
Ray 2 Roof 53 9 1 0.5 0.50 0.1
. X<Ray 2 Roof 54 K 9 0 0.5 0.00 -1.3
X-Ray 2 Roof 55 - 6/30/2003,: -9 3 0.5 1.50 3.0
. X:Ray 2 Roof 56 "6/30/2003 9 0 0.5 0.00 -1.3
X-Ray2 Roof 57 {:6/30/2003] - 9. 0 0.5 0.00 -1.3
_ X-Ray2Roof58. | 6/30/2003] 9 1 05 0.50 0.1
- X<Ray 2 Roof 59 - 9 U 0.5 0.00 -1.3
- X-Ray'2 Roof 60: 1 6/30/2003] 9. 0 0.5 0.00 -1.3
~ X-Ray 2 Ceiling 4 - 6/30/2003 9 0 0.5 0.00 -1.3
X-Ray 2 Ceiling 5 6/30/2003 g 1 0.5 0.50 0.1
X-Ray 2 Ceiling 11 6/30/2003 9 2 0.5 1.00 1.5
X-Ray 2 Ceiling 12 7/1/2003 7 0 0.4 0.00 -1.0
X-Ray 2 Ceiling 18 7/1/2003 7 0 0.4 0.00 -1.0
X-Ray 2 Ceiling 19 7/1/2003 7 0 0.4 0.00 -1.0
X-Ray 2 Ceiling 25 _} 71172003 7 3 0.4 1.50 3.2
X-Ray 2 Ceiling 26 71172003 7 0 04 0.00 -1.0
X-Ray 2 Ceiling 32 _7/1/2003 7 0 0.4 0.00 -1.0
X-Ray 2 Ceiling 33 71172003 7 0 0.4 0.00 -1.0 JAC
X-Ray.2 Ceiling 39 7/1/2003 - 7 1 04 0.50 04 JAC
X-Ray 2 Ceiling 40 _7/1/2003 7 -0 0.4 0.00 -1.0 JAC
.. X:Ray 2 Ceiling 43 ~7/1/2003 7 1 04 0.50 04 JAC.
X-Ray 2 Celling 44 . 711/2003 7 0 04 0.00 -1.0 JAC -~
X-Ray 2 Ceiling 45 1..7/1/2003 7 1 0.4 0.50 04 JAC
X-Ray 2 Ceiling 46 71172003 7 1. 0.4 0.50 0.4 JAC
X-Ray 2 Celling 47 7/1/2003 7 0 0.4 0.00 -1.0 JAC
X-Ray 2 Celling 50 7/1/2003 7 2 0.4 1.00 1.8 JAC
__X:Ray 2 Ceiling 51 72003 ) 7 b0 0.4 0.00 -1.0 JAC
X-Ray 2 Ceiling'52 - 71112003 7_ : 0 0.4 0.00 -1.0 JAC
X-Ray 2 Celling 65 L 7nf2003 1 7 -1 0.4 0.50 0.4 JAC
_X-Ray 2 Ceiling 56 7/1/2003 7 1 04 0.50 04 JAC
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p(“'ﬂof 5

dpm/100 cm*
o eff B eff Sample Count Time (min) Daily Background Count Time (min) a Flag B Flag |
:0.3550 B 2 ;020007 4000t o
* Morning Daily Count
Background Total Sample Total
Sample ID# and Description Date Counts* Counts Background (cpm) | Sample Counts (cpm) | Sample (dpm/100 cm?) | > a flag | > B flag
_ - a B o p a B Qo B a B
X-Ray.2 Interior, SO3 " 30 AT TR ] 0.2 1.50 3.8
- X-Ray 2 Interior, S04 " -3 R 0.2 0.50 1.0
" X—Ray2lntenor 805 3 0 0.2 0.00 -0.4
- j 3 L0 0.2 0.00 -0.4
130 : 0.2 1.00 24
3 00 0.2 0.00 -0.4
X-Ray2 Interlor 509 12112 D S 0.2 0.00 -0.4
“X-Ray 2 Interior, S10 '11/21/2003 3 3 0 0.2 0.00 -0.4
X-Ray 2 Interior, S11 11/21/2003} 3 2 0.2 1.00 2.4
X-Ray 2 Interior, S12 111/21/2003 3 .0 0.2 0.00 0.4
X-Ray 2 Interior, 513 11/21/2003] 3 0 0.2 0.00 -0.4
_X-Ray 2 Interior, S14 - }11/21/2003] 3 0 0.2 0.00 -0.4
X-Ray 2 Interior, 515 |11/21/2003] 3 0 0.2 0.00 0.4
X-Ray 2 Interior, 16 ]114/21/2003] 3 1= 0.2 0.50 1.0
X-Ray 2 Interior, $17 -] 11/21/2003] 3 0 0.2 0.00 -0.4
X-Ray 2.Interior, S18 - 11/21/2003} 3 =0 0.2 0.00 -0.4
X-Ray 2 Interior, S19 .~ 111/21/2003 3 S 0.2 0.50 1.0
X-Ray.2 Interior; 820 " {11/21/2003] = 3 0 0.2 0.00 -0.4
__X-Ray 2 Interior, 21 ~ |11/21/2003] 3 L0 0.2 0.00 0.4
. X-Ray.2 Interior, $22° © }41421/2003). . 3 L2 0.2 1.00 24
_.. X-Ray 2interior, 523 " }11/21/2003] = .3 QT 0.2 0.00 -0.4
. X/Ray:2 Interior, S24 7'i11/21/2003, 3 2 0.2 1.00 24
‘T..,X-Ray.2 lntenor 825. e 3 2. 0.2 1.00 2.4
‘ : 526 .. 3 0 0.2 0.00 -04
3 v 0.2 0.50 1.0
30 a0 0.2 0.00 -0.4
3 Rk 0.2 0.50 1.0
3 2 0.2 1.00 24
B 0 0.2 0.00 -0.4
.3 0. 0.2 0.00 -0.4
L8 i 0.4 0.50 0.3
B -2, 0.4 1.00 1.7
0.4 0.00 -1.1
0.4 0.00 -1.1
0.4 0.00 -1.1
0.4 0.50 0.3
04 1.00 1.7
0.4 0.00 -1.1
A-Ray 2 Exteric 04 0.00 -1.1
.- X-Ray 2 Exterior, W10 0.4 0.00 -1.1
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X:Ray:2 Extevor, W11 11/2412003[ 8 0.00 -1.1
: xterior; W12 11/24/2003 0 8 0.4 0.50 0.3
) 1 8. 0.4 0.50 0.3
8 0.4 0.50 0.3
0.4 0.00 -1.1
0.4 0.50 0.3
0.4 0.50 0.3
04 0.50 0.3
0.4 0.00 -1.1
8 04 - 1.00 1.7
s 04 0.00 -1.1
-8 04 0.50 0.3
8 0.4 0.50 0.3
8 0.4 0.00 -1.1
8 s 0.4 0.50 0.3
: R Bk 03] 8 - A 04 0.50 0.3
X—Ray‘2‘Extenor E15 14/24/2003 8 1 0.4 0.50 0.3
X-Ray 2 Exterior, E16 11/24/2003 8 0 0.4 0.00 -1.1
X-Ray ZExterior. E17- 11/24/2003 8 0 04 0.00 -1.1
X-Ray 2 Exterior, E18 11/24/2003 8 0 0.4 0.00 -1.1
X-Ray 2 Exterior, E19 11/24/2003} 8. 2 04 1.00 1.7
X-Ray 2 Exterior, E20 111/24/2003 8 0. 0.4 0.00 -1.1
X-Ray:2 Exterior, E21- 11/24/2003 8 0 0.4 0.00 -1.1
X-Ray .2 Exterior, E22 11/24/2003 8 0 0.4 0.00 -1.1
X-Ray 2 Exterior, E23 11/24/2003 8 0 04 0.00 -1.1
_X-Ray 2 Exterior, E24 | 11/24/2003] 8 0 04 0.00 1.1
X-Ray ;Extenor E25’ 11/24/2003 -8 1. 0.4 0.50 0.3
, 26 11/24/2003] .- . 8. 0 0.4 0.00 -1.1
‘ 11/24/2003 L8 A 0.4 0.50 0.3
1 OB o 0.4 0.50 0.3
8 BRE 04 0.00 -1.1
C .8 e 0.4 0.50 0.3
g 0: 0.4 0.00 -1.1
o B A 04 0.50 0.3
8 .0, 0.4 0.00 -1.1
8 B 0.4 0.00 -1.1
7. 0 04 0.00 -1.0
ST SR 0.4 0.50 0.4
N 0 04 0.00 -1.0
SR AU 3 0.4 0.00 -1.0
0.4 0.50 0.4
0.4 0.00 -1.0
0.4 0.00 -1.0
0.4 0.00 -1.0
0.4 0.00 -1.0
04 1.00 1.8
04 1.00 1.8
04 0.00 -1.0
0.4 0.00 -1.0
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X-Ray:2 Extenor; S08 ~ 111/25/2003] 0.50

X- Ray 2 Extertor S09 - 111/25/2003} 7 ) 0 0 4 0.00 -1 .0

11/25/2008] 2 1 04 1.00 1.8

11172572003 7. e 04 0.50 0.4

e 0.4 0.00 -1.0

1 0.4 0.50 0.4

0.4 0.50 0.4

0.4 1.00 1.8

0.4 0.50 0.4

0.4 0.00 -1.0

0.4 0.00 -1.0

0.4 0.50 0.4

04 1.00 1.8

0.4 0.00 -1.0

0.4 0.50 0.4

, S p : 0.4 0.00 -1.0

X-Ray 2 Exterior, 824' ' 11/25/2003 0.4 0.50 0.4

X-Ray 2 Exterior, $25 11/25/2003} 0.4 0.00 -1.0

X-Ray 2 Exterior, $26 . |11/25/2003} 0.4 0.50 0.4

X-Ray 2 Exterior, S27 11/25/2003 0.4 0.00 -1.0

X-Ray 2 Exterior, S28 11/25/2003 0.4 0.00 -1.0

X-Ray.2 Exterior, S29 11/25/2003} 0.4 0.00 -1.0

X-Ray 2 Exterior, S30 11/25/2003} 04 0.50 0.4

X-Ray 2 Exterior, S31 11/25/2003} 0.4 0.00 -1.0

X-Ray 2 Exterior, $32. 11/25/2003] - 0.4 0.00 -1.0

- X-Ray 2 Exterior; NO1.. 11/25/2003] : 0.4 1.00 1.8

- X-Ray 2 Exterior, NO2 . : -, § 14/25/2003] 0.4 0.00 -1.0

X-Ray 2 Exterior, NO3 = - 11/25/2003] 0.4 1.00 1.8

~ X-Ray 2 Exterior, NO4 11/25/2003] . 0.4 0.50 0.4

X—Ray2 Extei‘idr ND5 1 11125/2003] - T 0.4 0.00 -1.0

X-Ray 2 Exterior, NO6 11/25/2003] 0.4 1.00 1.8

X-Ray2 Extenor NOT S & 0.4 0.50 0.4

| Exteri N08 0.4 0.50 0.4

0.4 0.50 0.4

0.4 0.50 0.4

11/25/2003[ 04 0.00 1.0

17 /25/2003 T 0.4 0.00 -1.0

{4 12512003 B 0.4 0.50 0.4

11 0.4 0.50 0.4

0.4 0.50 0.4

0.4 1.00 1.8

0.4 0.50 0.4

0.4 0.00 -1.0

0.4 1.00 1.8

0.4 0.50 0.4

0.4 0.50 0.4

0.4 1.50 3.2

0.4 0.00 -1.0

0.4 0.50 0.4




p’aM 40of 5

( CABRERA SMEAR COUN( NG WORKSHEET (Rev 5) \
“XoRay.2 Extenor, N25_ - |11/25/2008] 7. v.d 1.00
X-Ray 2 Extenor N26 - J11/25/2003) . 7 0 0.4 0.00 -1 0
27 |1i/26/2003] 7 T 1 0.4 0.50 0.4
—ieseeesl 7 1. . 4 2. | .. | o4 1.00 1.8
7 | R 0.4 0.50 0.4
7 0 0.4 0.00 1.0
0.4 0.50 0.4
] 0.4 0.00 1.0
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L
dpm/100 cm*
Detector Active Area (cm®) o eff B eff Static Count Time (min) Daily Background Count Time (min) o Flag B Flag
100 : 0.4920 .} - [0 ] e - "5,000. ] ~
* Morning Daily Count
Background Total Sample Total Tech.
Sample ID# and Description Date Counts* Counts Background (cpm) | Sample Counts (cpm) | Sample (dpm/100 cm?) | > o flag | > B flag | Initial
_ o B o B o B a a B

AT Interior N1 0 ..t 2 -1 1| 00 2.00 104
AT Interior N2 o 3 0.0 3.00 15.6
AT Interlor N3 0 2 0.0 2.00 10.4
ol e 0 0.0 0.00 0.0
-0 o 0.0 1.00 5.2
C 0 B 0.0 3.00 15.6
rior- S y 0 2 0.0 2.00 10.4
AT Intenor S2 2/10/20031 0 2 0.0 2.00 10.4
AT Interior $3 2/10/2003 0 4 0.0 4.00 20.8
A7 Interior S4 2/10/2003 0 2 0.0 2.00 10.4
A7 Interior S5 .2/10/2003 0 4 0.0 4.00 20.8
A7 Interior S6 2/10/2003 0 1 0.0 1.00 5.2
A7 interior E1 2/10/2003 0 3 0.0 3.00 15.6
A7 Interior £2 2/10/2003 0 1 0.0 1.00 5.2
A7 Interior E3 2/10/2003 0 3 0.0 3.00 15.6
A7 Interior E4 2/10/2003 0 1 0.0 1.00 52
__AT7 Interior €5 2/10/2003 0 4 0.0 4.00 20.8
A7 Interior E6 2/10/2003§ - 0 2. 0.0 2.00 10.4
A7 interior E7 1:2/10/2003 0 - 6 0.0 6.00 31.3
A7 Interior £8 | 2/110/2003 0 1 0.0 1.00 52
A7 dnterior 9. - 211020031 .- 0 R 0.0 4.00 20.8
A7 Interior E10_ ] 2/10/2003| 0 3 0.0 3.00 15.6
AT Interior C1 lanoroos] o 0 0.0 0.00 0.0
AT Interior C2 12/10/2003] 0. - 2 0.0 2.00 10.4
A7 Interior C3 1:2/10/2003. 0 L0 0.0 0.00 0.0
: A7 lntenorC4 ,ﬂ 2/10/20031 0 4 0.0 4.00 20.8
' K - 2/10/, A 0 0.0 2.00 10.4
‘2/10/20, | A 0.0 0.00 0.0
12/10/2003] 0. 0.0 1.00 5.2
A7 Intenor C8 -1.2/110/2003 0 0.0 6.00 31.3
A7 lntencr C9 I :2/10/2003). 0 0.0 1.00 52
AT IE ‘ ,"2/10120031‘ s 00 0.0 1.00 5.2
1 Z L Q0 0.0 2.00 10.4
S0 0.0 7.00 36.5
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S

dpm/100 cm?
Detector Active Area (sz) o eff B eff Static Count Time (min) Daity Background Count T\me (min) o Flag B Flag
* Morning Daily Count
Background Total Sample Total Tech.
Sample ID# and Description Date Counts* Counts Background (cpm) | Sample Counts (cpm) | Sample (dpm/100 cm?) | > a flag | > B flag | Initial
o B B o B o o B
Y '4/14/2003 S ST S 1.0 4.00 15.6
z 1 1.0 2.00 5.2
5] 1.0 7.00 31.3
e 1.0 1.00 0.0
S 1.0 2.00 5.2
1 1.0 3.00 10.4
G R 0ok 4 1.0 4.00 15.6
A7 Extenor N8”’f' ‘ 4/14/2003 A 1.0 2.00 5.2
A7 Exterior N9 4/14/2003 | 1 1.0 0.00 -5.2
A7 Exterior N10 4/14/2003 1 1.0 3.00 104
A7 Exterior N11 }.4/14/2003 1 1.0 5.00 20.8
A7 Exterior N12 4/14/2003 1 1.0 2.00 5.2
A7 Exterior S1 .4/14/2003 1 1.0 3.00 10.4
A7 Exterior 82 4/14/2003 1. 1.0 21.00 104.2
A7 Exterior 83 1 4/14/2003 1 1.0 57.00 291.7
A7 Exterior 54 4/14/2003 1 1.0 5.00 20.8
A7 Exterior 85 4/14/2003 1 1.0 16.00 78.1
AT Exterior S6 -{4/14/2003) -1 1.0 23.00 114.6
- A7 Exterior 87 . . L4/14/20031 - 1 1.0 22.00 109.4
A7 Exterior S8 ‘1:4/14/20034° 1 1.0 35.00 1771
. A7 Exterior 89 1414120037 1 1.0 31.00 156.3
' | 471472003 . 1 1.0 55.00 281.3
- -4/14/2003] 1 1.0 50.00 255.2
1.4/14/2003] 1 1.0 35.00 1771
) .4/14/2003,, 1 1.0 3.00 10.4
| ; o 1.0 0.00 -5.2
A 1.0 4.00 15.6
1 1.0 5.00 20.8
g 1.0 2.00 52
2o 1.0 1.00 0.0
oo 1.0 2.00 5.2
1 1.0 3.00 10.4
1 1.0 18.00 88.5
A 1.0 9.00 41.7
1L 1.0 1.00 0.0
1.0 1.00 0.0
1.0 2.00 5.2
1.0 1.00 0.0
1.0 2.00 5.2
1.0 3.00 10.4
1.0 8.00 36.5
1.0 7.00 31.3
1.0 6.00 26.0
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AT ExteriorR5 4/14/2003 1 8.00 36.5
AT Exterior'R6 - 1.473/2003; 1 10 4.00 15.6
AT Exteior R7 4/14/20 03, 1 1.0 10.00 46.9

E X ‘RS’ 03 1 1.0 0.00 5,2

R RS 1.0 1.00 0.0

1 1.0 7.00 31.3

1 1.0 5.00 20.8

BE 1.0 5.00 20.8

1 1.0 4.00 15.6

B " 1 1.0 9.00 41.7
,4/14/20032 e 1.0 10.00 46.9
-4/14/2003-: 21 1.0 10.00 46.9
121 1.0 9.00 41.7

1 1.0 9.00 41.7

1.0 7.00 31.3

7 . 1.0 1.00 0.0

AT xtenorE*l/ 2 : ! e 1.0 1.00 0.0
A7 Exterior E2 4/16/2003’ 1 1.0 11.00 52.1
A7 Exterior E3 4/16/2003 1 1.0 17.00 83.3

A7 Exterior E4 4/16/2003 1 1.0 8.00 36.5

"~ A7 Exterior E5 4/16/2003 1 1.0 4,00 15.6
A7 Exterior E6 4/16/2003 1 1.0 9.00 41.7
A7 Exierior E7 4/16/2003 1 1.0 16.00 78.1
A7 Exterior E8 4/16/2003 1 1.0 12.00 57.3
AT Exterior E9 4/16/2003 1 1.0 5.00 20.8
A7-Exterior E10 4/16/20031 - 1 1.0 5.00 20.8
A7 Exterior EAT 1-4/16/2003 | 1 1.0 4,00 15.6
A7 Exterior E12 1 4/16/2003 | 1 1.0 12.00 57.3

A7 Exterior E13 4/16/2003 K 1.0 7.00 31.3

P dorior E14 . - | 4/16/2003] 1 1.0 21.00 104.2

A7 Exterior E15, 1 4/16/2003] 1 1.0 2.00 52
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dpm/100 cm”
Detector Active Ar(ei{cmz) o eff B eff Static Count Time (min) Daity Background Count Time (min) o Flag B Flag
100. 0.1920 .| 1.0 s -5,000 . | L
* Morning Daily Count
Background Total Sample Total Tech.
Sample ID# and Description Date Counts* Counts Background (¢cpm) | Sample Counts (cpm) | Sample (dpm/100 cm’) >oflag | >Bflag | Initial
o B o B o B o o B

AT InteriorW1 T 16/22/2003] 0. R - S 0.0 3.00 15.6
AT Interior W2 6/22/2003] Q. 2. 0.0 2.00 104
‘A7 lnterlor W3 - 16/22/2003} ~ 0 3. 0.0 3.00 15.6
: 1.0 2 0.0 2.00 104
Q9 =3 0.0 3.00 15.6
LA 0.0 1.00 5.2
W7 - 0 EER 0.0 1.00 5.2
A7 Interlor W8 ' 1 6/22/20031 -0 1 0.0 1.00 5.2
A7 Interior W9 6/22/2003 0 4 0.0 4.00 20.8
AT Interior W10 6/22/2003 0 3 0.0 3.00 15.6
A7 Interior F1__. 6/22/2003 0 7 0.0 7.00 36.5
A7 interior F2 6/22/2003 0 15 0.0 15.00 78.1
AT Interior F3 6/22/2003 0 6 0.0 6.00 31.3
A7 Interior F4 6/22/2003 0 12 0.0 12.00 62.5
AT interior F5 - 6/22/2003 0 2 0.0 2.00 10.4
AT interior F6 6/22/2003 0 7 0.0 7.00 36.5
A7 Interior F7 6/22/2003 0 7 0.0 7.00 36.5
AT Interior F8 6/22/2003 ) 0 3 0.0 3.00 15.6
A7 interior.F9. . 6/22/20031 i 0 3. 0.0 3.00 15.6
AT nterior F10 . {622/2003] .0 K 0.0 1.00 5.2
(AT Interior F41- -~ -1 8/22/2003F .0 5 0.0 5.00 26.0
A7 InteriorF12 - 6/22/2003} 0 4 0.0 4.00 20.8
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dpm/100 cm®
Detector Active Area (sz) o eff B eff Static Count Time (min) Daily Background Count Time (min) o, Flag B Flag
100 20.2230 | 1.0 100 5,000 S
* Morning Daily Count
Background Total Sample Total Tech.
Sample ID# and Description Date Counts* Counts Background (cpm) | Sample Counts (cpm) | Sample (dpm/100 cm®) | > o flag | > B flag | Initial
— a B o B o B a B a g
X-Ray 2 Extérior E1 214/2003° 1 1 L B L 1.0 6.00 22.4 B
X-Ray 2 Exterior E2 2/4/1200371 M1 6. 1.0 6.00 22.4
X-Ray 2 Extenor E3 21412003 1 L9 1.0 9.00 35.9
0031 1 i 1.0 2.00 4.5
-1 3 1.0 3.00 9.0
1. 1.0 2.00 4.5
1 1.0 2,00 4.5
20 A v 1.0 5.00 17.9
X-Ray 2 Exterlor E9 2/4/2003 1 8 1.0 6.00 22.4
X-Ray 2 Exterior E10 2/4/2003 1 5 1.0 5.00 17.9
X-Ray 2 Exterior £11 2/4/2003 1: 5 1.0 5.00 17.9
X-Ray 2 Exterior E12 2/4/2003 1 7 1.0 7.00 26.9
X-Ray 2 Exterior E13 2/4/2003. 1 12 1.0 12.00 49.3
X-Ray 2 Exterior E14 2/4/2003 1 13 1.0 13.00 53.8
X-Ray 2 Exterior E15 - 2/4/2003 1 2 1.0 2.00 4.5
X-Ray 2 Exterior E16 2/4/2003° 1 2 1.0 2.00 45
X-Ray 2 Exterior E17 2/4/2003 1 0 1.0 0.00 -4.5
X-Ray 2 Exterior E18 1 2/4/2003:1 1 5 1.0 5.00 17.9
X—Ray 2 Extenor E19 2/4/2003 1 5 1.0 5.00 17.9
g ] 1.2/472003 1 L2 1.0 2.00 4.5
A 2/4/2003) - 1 g 1.0 7.00 26.9
1 2/4/2003 ] .1 - 4 1.0 4.00 13.5
x-Ray2 erior 242003 ] 1 i 1.0 1.00 0.0
X-Ray 2E Exterior E24 1 :2/4/2003. 1 .3 1.0 3.00 9.0
X—Ray 2Exter|or E25 ,2/4/2003 ) B 3 1.0 3.00 9.0
' i B St 1.0 1.00 0.0
A oA 1.0 1.00 0.0
1. 2 1.0 2.00 4.5
| R 3 1.0 3.00 9.0
, 2/4/20033,}. L 130 1.0 3.00 9.0
it 2/4/_2003,:‘5,_'., 1 ;.8 1.0 5.00 17.9
) 2/4/2003] 1 ol 1.0 4.00 13.5
2/4/2003 1 1. -3 1.0 3.00 9.0
1.0 2.00 4.5
1.0 2.00 4.5
1.0 2.00 4.5
1.0 13.00 53.8
1.0 4.00 13.5
1.0 5.00 17.9
1.0 9.00 35.9
1.0 0.00 -4.5
' ' 1.0 2.00 4.5
X-Ray 2 interior E3 "+~ : -} 1.0 1.00 0.0
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X-Ray 2 Inwrior E4 | 2/4/2003 1 L 0.00
_X-Ray 2 Interior E5 | 2/4/2003 1 5”;0 1 0 0.00 —4.5
X—Ray 2 lnterlor E6 1 2/4/2003 1 1 . 1.0 1.00 0.0
: ) o R 20412003 . 1 KU A | 1.0 0.00 -4.5
42 i 1 1.0 2.00 4.5
A 1.0 1.00 0.0
-1 1.0 3.00 9.0
S 1.0 2.00 4.5
| 1.0 1.00 0.0
1 | X 1.0 2.00 4.5
1 R L 1.0 1.00 0.0
Interior E15. B 2/ 1 i 1.0 1.00 0.0
terlor E16_. -V 204 i 0 R 1.0 0.00 4.5
- 1 1.0 1.00 0.0
4 2 1.0 2.00 4.5
1. ¥ 1.0 1.00 0.0
) R4 : R 2 1.0 2.00 4.5
X-Ray 2 lnterlor E21 '2/412003 i 1 2 1.0 2.00 4.5
X-Ray 2 Interior E22 2/4/2003 1 2 1.0 2.00 4.5
X-Ray 2 Interior E23 2/4/2003° 1 1 1.0 1.00 0.0
X-Ray 2 Interior E24 2/4/2003 1 2 1.0 2.00 4.5
X-Ray 2 Interior E25 2/4/2003. 1 0 1.0 0.00 -4.5
X-Ray 2 Interior E26 2/4/2003 . 1 1 1.0 1.00 0.0
X-Ray 2 .Interior E27 1-2/4/2003 . 1 Q- 1.0 0.00 4.5
X-Ray 2 Interior E28 ~ 1 21412003 1 0. 1.0 0.00 4.5
X-Ray 2 Interior E29 2/4/2003 1 2 1.0 2.00 4.5
X:Ray 2 Interior E30.. .. ] 2/4/2003 1 1 1.0 1.00 0.0
X-Ray 2nterior E31_ -} 2/4/2003 1 2 1.0 2.00 4.5
X-Ray 2interier E32 - .| 2/4/2003" 1 0 1.0 0.00 -4.5
X-Ra' 2interiorE33: -~ .| 2/4/2003°} 1 1 1.0 1.00 0.0
/ 2interior £34 1 2/4/2003°]: 1 0:- 1.0 0.00 4.5
Ray 2 Interior E35 '] 2/4/2003 1 C 20 1.0 2.00 4.5
X-Ray 2 interiof E36 ] 2/4/2003 ] 1 1 1.0 1.00 0.0
X-Ray 2 Interior E37 - -] 2/4/2003'] 1 1 1.0 1.00 0.0
X-Ray2%|nter|or E38 - | 2/4/2003 1 9 . 1.0 9.00 35.9
Y Ray 2 g | 2/412003 ¢ 1 8 1.0 8.00 314
X-Ray 2 Interior E40 Not Aoc 5 2/4/200,3‘ 21 1.0 4.5
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dpm/100 cm®

Detector Active Area (cm2) o eff B eff Static Count Time (min) Daily Background Count Time (min)
100 0.1920 ] [0 ] , z
* Morning Daily Count
Background Total Sample Total Tech.
Sample ID# and Description Date Counts* Background (cpm) | Sample Counts (cpm) | Sample (dpm/100 cmz) > o flag | > B flag Initial
_ _ o B o B o B o o p
X-Ray 2 Exterior N1~ { 4111/2003] 3 L 6 S 3.0 6.00 15.6
X-Ray.2 Exterior N2 - 14/11/2003 3 3 3.0 3.00 0.0
X-Ray 2 Exterior N3 1:4/11/2003 3 2 3.0 2.00 -5.2
X-Ray 2 ExtetiorDN4 - J-4/1 112003 3. -6 3.0 6.00 15.6
X-Ray 2 Extenor N5 . 331 3 7 3.0 7.00 20.8
X N6 503] 3 24 3.0 24.00 109.4
X ] N7 2003] 3 5 3.0 5.00 10.4
- X-Ray 2-Extenor N8 ‘4/ 1/2003) 3 B 3.0 6.00 15.6
X-Ray 2 Exterior N9 4/11/2003 3 -2 3.0 2.00 -5.2
X-Ray 2 Exterior N10 4/11/2003 3 5 3.0 5.00 10.4
X-Ray 2 Exterior N11 4/11/2003 3 7 3.0 7.00 20.8
X-Ray 2 Exterior N12 4/11/2003 3 11 3.0 11.00 41.7
X-Ray 2 Exterior N13 4/11/2003- 3 -7 3.0 7.00 20.8
X-Bay 2 Exterior N14 4/11/2003 -3 6 3.0 6.00 15.6
X-Ray 2 Exterior N15 4/11/2003 3 9 3.0 9.00 31.3
X-Ray 2 Exterior N16 4/11/2003 3 8 3.0 8.00 26.0
X-Ray 2 Exterior N17 4/11/2003 3 6 3.0 6.00 15.6
X:Ray 2:Exterior N18 - 4/11/2003 3 B 3.0 6.00 15.6
XejRa'y‘Z:EXterior N19 . . 1 4/11/2003 3 1 3.0 1.00 -10.4
X-Ray 2 Exterior N20 - 4/11/2003’) 3 9 3.0 9.00 31.3
X-Ray 2 Exterior N21- - | 4/11/2003 3 -3 3.0 3.00 0.0
X-Ray 2 Exterior N22~ -} 4/11/2003. -3 10 3.0 10.00 36.5
. X:Ray 2 Exterior N23 - - 14/11/2003: 3 42 3.0 12.00 46.9
X-Ray 2 Exterior N24- 4/11/2003 3 g - 3.0 8.00 26.0
X—'Ra_y;z/EX_terior N2»5" -1 411112003 3 7. 3.0 7.00 20.8
ay sterior N26:... ] 4/11/2003] 3. 5 3.0 5.00 10.4
14/11/20031. 3 20 3.0 20.00 88.5
-] -4114/2003 3 61 3.0 6.00 15.6
2 41112003 3 6 3.0 6.00 15.6
X—Ray 2 Exterior N3D ) 4/11/2003 | 3 2 3.0 2.00 5.2
X-Ray 2 ExteriorN31 . |4/11/2003] 3 4 3.0 4.00 5.2
X-Ray 2 Exterior N32' 1411120031 3 1 3.0 1,00 -10.4
ce. 4/18/2003 3 L 3.0 -15.6
: 13 3.0 -15.6
3 3.0 0.00 -15.6
3.0 0.00 -15.6
3.0 1.00 -10.4
3.0 1.00 -10.4
3.0 0.00 -15.6
3.0 -15.6
3.0 1.00 -10.4
3.0 0.00 -15.6
3.0 1.00 -10.4
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X-Ray 2 Interior N12 4/18/2003 3 1.00 -10.4
X-Ray 2 Interior N13 ° 4/18/2003 3 . .1 3.0 1.00 -10.4
X-Ray 2 Interior N14. 4/18/2003 3. 2 3.0 2.00 -5.2
X-Ray21nteruor>N15’ N 4/18/20031 3 -3 - 3.0 3.00 0.0
2 e } - 16 3.0 16.00 67.7
3 2 3.0 2.00 5.2
3: 2y 3.0 2.00 -5.2
e 3.0 1.00 -10.4
0 3.0 0.00 -15.6
§:4/3; -0 3.0 0.00 -15.6
o ’4/18]20031'1' 0 3.0 0.00 -15.6
L 4/,1,8/5003 1 3.0 1.00 -10.4
] 3.0 -15.6
0 3.0 0.00 -15.6
g 3.0 1.00 -10.4
] .N : A 3.0 1.00 -10.4
X-Ray2|ntenor N28' 1482003 3 G 3.0 1.00 -10.4
X-Ray 2 Interior C1 4/11/20031 3 0 3.0 0.00 -15.6
X-Ray 2 Interior C2 4/11/2003 3 0 3.0 0.00 -15.6
X-Ray 2 Interior C3 - 4/11/2003 3 0 3.0 0.00 -15.6
X-Ray 2 Interior C4 4/11/2003 3 0 3.0 0.00 -15.6
X:Ray 2 Interior C5 4/11/2003 3 2 3.0 2.00 -5.2
X-Ray 2 Interior C6 Not Acc . ] 4/11/2003 3 3.0 -15.6
X-Ray 2 Interior C7.Not Acc | 4/11/2003 3 3.0 -15.6
X-Ray 2 Interior C8 4/11/2003 3 0 3.0 0.00 -15.6
X-Ray 2 Interior C9 4/11/2003 3 0 3.0 0.00 -15.6
X-Ray 2 interior C10 4/11/2003 3. 0 3.0 0.00 -15.6
X-Ray 2 interior C11 4/11/2003 3 2 3.0 2.00 -5.2
X-Ray 2 Interior C12 {4142003] 3. 5 3.0 5.00 10.4
' X-Ray 2nterior C13'Ngt, Acéc 14/ 1/2003° 3 B 3.0 -15.6
. X-Ray 2 Interior C14:Not Acc - | 4/11/20031 3" s 3.0 -15.6
- X-Ray 2Interior C15 - " - | 4/11/2003: 3 0 3.0 0.00 -15.6
X-Ray 2:nterior'C16 | 411112003 3 3 3.0 3.00 0.0
X-Ray 2 Intérior C17 Not Acc - | 4/1 1/2003 3 3.0 -15.6
... X«Ray 2 Interior C18 1200 8 3.0 4.00 5.2
G X 2 Inter . = 3 3.0 3.00 0.0
‘ X-Ray'2lnterlo 20‘.Not Aoc, 14 30 3.0 -15.6
T X-Ray-2 Interior C21 Not Ace. - TR 3.0 -15.6
X-Ray 2 interior. 022' = 3. 3.0 1.00 -10.4
X-Ray 2 Interior C23.. . ' 3 3.0 0.00 -15.6
< XeRay 2 Interior G247 - 3.0 1.00 -10.4
s X—Ray2 Intenor'C25 i 3. 3.0 2.00 -5.2
. <5 3.0 1.00 -10.4
3 3.0 -15.6
i 3.0 -15.6
3.0 0.00 -15.6
3.0 0.00 -15.6
3.0 1.00 -10.4
3.0 1.00 -10.4
3.0 3.00 0.0
ey 3.0 -15.6
Y 4/11/2003F) 8 3.0 -15.6
X-Ray2lnten0f C36 4/1.112993; R 0 3.0 0.00 -15.6
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X-Ray 2 {ntenor. C37 141412003 0 0.00 -15.6
X-Ray 2 Interior. C38 4/11/2003 2 3 0 2.00 5.2
X-Ray 2 Interior CSQ 4/1 1/2003 1 3.0 1.00 -10.4
X-Ray 2-Interior: . : \ 2 3.0 2.00 -5.2
X-Ray 2 Interior o 3.0 -15.6
X—Ray 2 Interi 3.0 -15.6
<R DR 3.0 2.00 -5.2

w2 3.0 2.00 -5.2
g 3.0 1.00 -10.4

DR 3.0 4.00 5.2
o 3.0 1.00 -10.4
3.0 -15.6
3.0 -15.6
3.0 1.00 -10.4
3.0 0.00 -15.6

CGR iteriol 3.0 2.00 5.2
X—Ray 3 Interior NotAcc 1 4/11/200371 3 3.0 -15.6
X=Ray 2 Interior C54 Not Acc 4/1 1/2003 3 3.0 -15.6
X-Ray 2 Interior C55 4/11/2003 3 1 3.0 1.00 -10.4
X-Ray 2 Interior C56. 4/11/2003 3 1 3.0 1.00 -10.4
X-Ray 2 Interior C57 Not Acc | 4/11/2003] 3 3.0 -16.6
X-Ray 2 interior C58 Not Acc - { 4/11/2003 3 3.0 -15.6
X-Ray 2 interior C59 Not Acc | 4/11/2003 3. 3.0 -15.6
X-Ray 2 interior C60 Not Acc | 4/11/2003 3 3.0 -15.6
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dpm/100 cm?
Detector Active Area (sz) o eff B eff Static Count Time (min) Daily Background Count Ttme (min) o Flag B Flag
100 04920 | 1,0 - = 5,000 ] :
* Morning Daily Count
Background Total Sample Total Tech.
Sample iD# and Description Date Counts* Counts Background (cpm) | Sample Counts (cpm) | Sample (dpm/100 cm®) | >aflag | >Bflag| Initial
o B o B o B o o B
x-Ray“z Ex'te'ribr 'R'1 2 20 2.0 2.00 0.0
2 2.0 28.00 1354
L2 2.0 11.00 46.9
S2 2.0 40.00 197.9
2 2.0 51.00 255.2
1 20 58.00 291.7
E 5 ; 2.0 44.00 218.8
f X-Ray 2 Exterior R8 . 2T 2.0 7.00 26.0
X-Ray 2 Exterior R9 6/26/2003 2 2.0 47.00 234.4
X-Ray 2 Exterior R10 6/26/2003 2 2.0 37.00 182.3
X-Ray 2 Exterior R11 1-6/26/2003 2 2.0 47.00 234.4
X-Ray 2 Exterior R12 16/26/2003 2 2.0 46.00 229.2
X-Ray 2 Exterior R13 - 6/26/2003 2 2.0 27.00 130.2
X-Ray 2 ExteriorR14 6/26/2003 | 2 2.0 16.00 72.9
X-Ray 2 Exterior R15 1 6/26/2003 2 2.0 7.00 26.0
X:Ray 2 Exterior R16 6/26/2003}) - 2 2.0 40.00 197.9
X=Ray 2 Exterior R17 ©/26/2003 | 2 2.0 30.00 145.8
.X-Ray 2 Exterior R18 6/26/2003] 2 2.0 46.00 229.2
X-Ray 2 Exterior R19 6/26/2003 ] . 2 2.0 65.00 328.1
X-Ray 2 Exterior R20 1:6/26/2003] .2 2.0 52.00 260.4
" XRay 2 Exterior R21 6126/2003, L2 2.0 47.00 2344
- X<iRay 2 Exterior R22 -].6/26/2003 2 2.0 6.00 20.8 _
X-Ray-2 ExteriorR23 6/26/2003 | 2. 2.0 26.00 125.0
~ X-Ray 2 ExteriorR24 } 6/26/20031 2 2.0 36.00 1771 3
X-Ray 2 Extenor R25 . 6/26/2003 2 2.0 77.00 390.6
i , - P2 2.0 71.00 359.4
2 2.0 26.00 125.0
2 2.0 94.00 479.2
i 2 2.0 7.00 26.0
,»6/26/2003 L2 2.0 82.00 416.7
6/26/2003 o2 2.0 50.00 250.0
"6126/2 Co 2 2.0 41.00 203.1
' 2.0 49.00 244.8
2.0 40.00 197.9
2.0 48.00 239.6
2.0 1.00 -5.2
2.0. 76.00 385.4
2.0 42.00 208.3
2.0 28.00 135.4
2.0 41.00 203.1
;l 2.0 29.00 140.6
xter 31 2.0 16.00 72.9
“Ray 2 Exterior R43 ' 6/26/2003 | | 20 6.00 20.8
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X:Ray.2 Exterior R44 - 1/6/26/2003} . 2 47.00 234.4
_X-Ray 2 Exterior R45 ;?6/26/2003 2 46 20 46.00 229.2
X-Ray 2 Exterior R46 1:6/26) 2 149 2.0 49.00 244.8
- 2 RAT." 2 R 2.0 61.00 307.3
T2 39, 1. 2.0 39.00 192.7

T2 2.0 50.00 250.0

2 2.0 32.00 156.3

2.0 57.00 286.5

2.0 25.00 119.8

2.0 76.00 385.4

2.0 52.00 260.4

2.0 41.00 203.1

2.0 48.00 239.6

2.0 35.00 171.9

2.0 34.00 166.7

CXERay 2 of R59 2 2.0 33.00 161.5
.x-RayzExterior R60’-'~ _"6/26/2003 2.0 46.00 229.2
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dpm/100 cm?
Detector Active Area_(cm®) o eff p eff Static Count Time (min) Daily Background Count Time (min) o Flag B Flag
00 e 02230 F sk A ! E000. o
* Morning Daily Count
Background Total Sample Total Tech.
Sample ID# and Description Date Counts* Counts Background (cpm) | Sample Counts (cpm} | Sample (dpm/100 cm?) | >aflag | >p flag | initial
o B o B o g a B o B
9 : 0.0 0.00 0.0
0. 0.0 0.00 0.0
Q. 0.0 1.00 4.5
0 0.0 0.00 0.0
] 0.0 0.00 0.0
0.0 0.00 0.0
0 0.0 0.00 0.0
0 0.0 0.00 0.0
0 0 0.0 0.00 0.0
X-Ray 2 Exterior SW10 "~ 0 _-0 0.0 0.00 0.0
X-Ray 2 Exterior SW11 - 1:11/6/2003 0 .0 0.0 0.00 0.0
X-Ray:2 Exterior SW12: .} 14/6/20031 - O 0 0.0 0.00 0.0
X-Ray 2 Exterior SW13 - 11/6/2003 0 0 0.0 0.00 0.0
X-Ray 2 Exterior SW14 11/6/2003 0 0 0.0 0.00 0.0
X-Ray 2 Exterior SW15 . 11/6/2003 | 0 0 . 0.0 0.00 0.0
_X-Ray 2 Exterior SW16 .~ | 11/6/2003 0 0 0.00 0.0
X-Ray 2Exterior SW17~ - 1.11/6/2003F - 0 e 1.00 45
X-Ray 2 Exterior SW 11/6/2003 0 0 0.00 0.0
- X-Ray:2 Exterior SW1 11 -0 0 0.00 0.0
X-Ray 2 Exterior SW20 - S0 0. 0.00 0.0
X i SW: 0 2 2.00 9.0
S0 B 0.00 0.0
S0 3 1.00 4.5
0 0.00 0.0
.0 0.00 0.0
0 0.00 0.0
~0 2.00 9.0
0. 1.00 45
0 0.00 0.0
L0 1.00 4.5
0 0.00 0.0
0 - 0.00 0.0
L0 0.00 0.0
0 0.00 0.0
0 1.00 45
20 1.00 45
0.00 0.0
1.00 4.5
2.00 9.0
1.00 45
1.00 4.5
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
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. X:Ray2lntehor SW3 | 11/6/2003 0 0. 0.00
‘X-Ray 2Interior SW4 11/6/2003 0 0 0.0 0.00 0.0
X-Ray 2 lntenor SW5 1:11/6/2003 [ 0 0.0 0.00 0.0
ay. 21 S 4; 0 2 0.0 2.00 9.0
s 0 0.0 0.00 0.0
S0 0 0.0 0.00 0.0
0. 0 0.0 0.00 0.0
0.0 1.00 4.5
0.0 0.00 0.0
0.0 0.00 0.0
B 0.0 0.00 0.0
0 0.0 2.00 9.0
0 0.0 1.00 4.5
Qi 0.0 0.00 0.0
0 0.0 0.00 0.0
0.0 0.00 0.0
4 1 190 <00 207 0.0 2.00 9.0
X—Ray 2 Interior S W20 : -0 0 0.0 0.00 0.0
X-Ray 2 Interior SW21 i 11/6/2003 0 0 0.0 0.00 0.0
X-Ray 2 Interior SW22 11/6/2003 0 0 0.0 0.00 0.0
X-Ray 2 interior SW23 41/6/2003 0 0 0.0 0.00 0.0
X-Ray 2 Interior SW24 ° #(1 1/6/2003 0 0 0.0 0.00 0.0
X-Ray 2 Interior. SW25 11/6/2003 0 1. 0.0 1.00 4.5
X-Ray 2 Interior SW26 1 11/6/2003 0 0 . 0.0 0.00 0.0
X-Ray 2 Interior SW27 11/6/2003) - 0 2. 0.0 2.00 9.0
X-Ray 2 interior SW28 1 11/6/2003 0 Q- 0.0 0.00 0.0
X-Ray 2 Interior SW29 11/6/2003 0 0 0.0 0.00 0.0
X-Ray 2 interior SW30 11/6/2003 -0 1 0.0 1.00 4.5
X-Ray 2 Interior SW31 71 11/6/2003 0 0" 0.0 0.00 0.0
o X-Ray 2 Interior SW32 ' -} 41/6/2003] - 0 -0 0.0 0.00 0.0
- X-Ray 2 inferior W1 Y A14612003 10 0 1.0 0.0 1.00 4.5
X-Ray 2-Interior W2 - . 1°11/6/2003 ] . 0. 2. 0.0 2.00 9.0
= X-Ray 2-interiorW3 .- 111/6/2003 ] 0. [ 0.0 0.00 0.0
- X-Ray:2 IntéﬂﬂrJ=WL - 1431612003 | 0 Co2n 0.0 2.00 9.0
X:Ray 2 Interior W5. - 1:11/612003 ] -0 . 107 0.0 1.00 4.5
X-Ray 2 interiorW6 = 1 11/6/2003]1 . .0 . i 0.0 1.00 4.5
O UXRay 2 Interior W7 | 0 S0 0.0 0.00 0.0
" X-Ray 2 Interiot W8 Q- C00 0.0 0.00 0.0
X-Ray 2 Interior W9 = C 0 S0 0.0 0.00 0.0
X:Ray 2 Interior W10, : Q0 0 0.0 0.00 0.0
X-Ray 2 interior W11 ; 11/6/2003 0 Q. 0.0 0.00 0.0
X-Ray 2 Interiot: W12 . - ]11/6/2003 0. .00 0.0 0.00 0.0
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