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EXECUTIVE SUMMARY

Solutions To Environmental Problems, Inc. (STEP) was contracted by the U.S. Army Corps of Engineers,
Mobile District, to perform a removal action at LaGarde Park in Anniston, Alabama. The removal action
included the excavation and off-site disposal of low-level radioactive waste (LLRW),
confirmation/closure sampling, transportation and disposal of radioactive wastes, and restoration of the
site. This report describes the activities conducted during the removal action, the results of the laboratory

analyses of samples collected from the excavations, and recommendations for future activities at the site.

Initial Site Investigation

In February 2003, STEP performed a site investigation (characterization survey) that included a surficial
site radiation survey, surface and subsurface soil sampling, and vegetation sampling of areas identified
with radiological contamination. Based on the results of the site investigation, STEP proposed a
Comprehensive Environmental Response Compensation and Liability Act (CERCLA) Time Critical
Removal Action (TCRA) to excavate and dispose of the soil and debris at the site contaminated with
cesium-137 (Cs"") and cobalt-60 (Co®). For the removal action, contaminated areas exceeding the
Nuclear Regulatory Commission residential surface soil screening levels and areas three times the

background radiation count of 6,040 counts per minute (cpm) were planned for removal.

Time Critical Removal Action

In September 2003, STEP mobilized to the site to conduct the CERCLA TCRA to excavate and dispose
of the contaminated soil and debris located at the site. Based on the site investigation, the estimated
volume of contaminated soil to be removed was approximately 30 cubic yards. As the removal action
progressed, some of the areas had higher radiation levels below the ground than at the surface.
Excavation continued until the available project funding for removal and disposal was expended. During
this removal action, a total of 170 cubic yards of contaminated soil was removed and shipped off site for
disposal. The presence of radioactive contamination beneath the ground surface and the unexpected
lateral extent of contamination indicated that the conceptual model of discreet surface radiation sources
was inaccurate. Therefore, based on the unexpected volume of contaminated material, the presence of
radioactive contamination at depth, and the possibility that this site corresponded to the former
“Rattlesnake Gulch” laboratory site, a CERCLA Expanded Site Investigation (ESI)/Remedial

Investigation (RI) was recommended to fully define the lateral and vertical extent of the contamination.

ES-1
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The site conceptual model was revised to indicate that the residual radioactive material was left when the

former “Rattlesnake Gulch” laboratory building was removed prior to 1971.

Expanded Site Investigation/Remedial Investigation

STEP personnel mobilized to the site on July 12, 2004, to conduct the CERCLA ESI/RI. The results of
the ESI/RI were used to determine whether an additional interim removal action was necessary to move
the site to “no-further-action” status required for closure of the site. The ESI/RI activities included
conducting a surficial site radiation survey, establishing a regular grid array over the site, sampling

surface and subsurface soil, and performing downhole (subsurface) radiation screening.

The surficial radiological survey identified an area roughly 65 feet by 95 feet in the western end of the
fenced area that exceeded 9,900 cpm. Based on an examination of historical aerial photographs, this area

corresponded to the location of the former “Rattlesnake Gulch” laboratory.

The material from the Rattlesnake Gulch laboratory was reportedly transported to the burial mound at
Rideout Field, Pelham Range, Area 24C at Fort McClellan for disposal. Derived Cleanup Guideline
- Levels (DCGLs) were developed during the remediation and decommissioning process for the Pelham
Range Burial Mound [Burial Mound Decommissioning Plan, Appendix 6 — Development of Derived
Cleanup Guidelines for the Pelham Range “Burial Mound”, Allied Technology Group, (September
1999)]. The DCGL process evaluated receptor exposures for different land-use scenarios. The land use
scenario that was judged to produce the greatest exposure potential was the residential scenario with
backyard garden and cow. This scenario was used to evaluate the exposures from unrestricted release at
the site. The soil concentrations that would not exceed the 25 millirem per year allowable exposure limit
for Co® and Cs"™” were found to be:

e 2.3 picoCuries per gram (pCi/g) for Co® (Resulting Risk 6 X 10”°) and

e 9.2 pCi/g for Cs" (Resulting Risk 9 X 107).

Because the contaminants were identical and the same exposure scenario applied to both sites, the DCGLs
developed for the Pelham Range Burial Mound, were selected for the purposes of evaluating the soil
concentrations at the LaGarde Park site. The analytical results for the soil samples collected at the

LaGarde Park site were compared to the DCGLs of 9.2 pCi/g for Cs" and 2.3 pCi/g for Co®.
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A regular grid array (grid nodes spaced at 25-foot intervals) was established at the site. Surface and
subsurface soil samples were collected at selected grid nodes to determine the extent of surface and
subsurface radiological contamination. Continuous soil cores were collected at each sampling location
and scanned using a gamma scintillater probe. Soil samples for laboratory analyses were collected at the
surface in each boring and a biased soil sample was collected at the corresponding depth in each boring
where the highest gamma measurement was recorded in the downhole radiation scan. If the gamma
measurements along the boring were uniform, then a soil sample was collected at the bottom of the hole.
Laboratory analyses consisted of isotopic analyses for Cs'*’ and Co%. None of the soil samples collected

during the ESI/RI had concentrations exceeding the corresponding DCGLs for Cs"’ or Co®.

A downhole radiation scan was performed in each of the borings. A gamma spectrum was collected at
the depth exhibiting the highest gross gamma count to provide a real time determination of the nature of
any elevated measurements observed in the borehole. No discernible activity indicating the presence of
Cs'¥ could be identified in these spectra or in the raw data curves provided by the analytical laboratory.
A comparison of the raw data curves to the incremental gamma log of the boreholes indicated that the
elevated gamma readings tended to occur when radium-226 and/or radium-228 were above 1 pCi/g.
Therefore, the elevated gamma measurements encountered downhole were attributable to naturally

occurring radium isotopes.

Based on the results of the surface radiation scan and surface soil analytical data collected during the
ESI/RI, the CERCLA TCRA had reduced the overall surface concentrations of Co® and Cs"’ below the

corresponding DCGLs. No further action was proposed for the surface soils at the site.

Based on the results of the confirmatory samples collected during the CERCLA TCRA and the subsurface
soil samples and downhole radiation scans conducted during the ESI/RI, only two areas of subsurface
contamination remained. The ESI/RI proposed an additional interim removal action to address these two
areas. The first area corresponded to the location of confirmatory soil sample LPRA18 (40.3 pCi/g Cs"")
from the initial removal action and measured roughly 10 feet by 10 feet to a maximum depth of 6 feet
below ground surface (bgs). The second area corresponded to the location of confirmatory soil sample
LPRA16 (113 pCi/g Cs'") from the initial removal action and measured roughly 10 feet by 10 feet to a
maximum depth of 12 to 15 feet bgs.

ES-3
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Final Interim Removal Action

STEP personnel mobilized to the site on March 28, 2005, to conduct the recommended final interim
removal action. A radiological control technician (RCT) from Auxier & Associates, Inc. of Knoxville,

Tennessee, was on site during all activities.

Excavation

An unexploded ordnance (UXO) technician from EOD Technologies, Inc. of Lenoir City, Tennessee,
scanned the work areas with a magnetometer prior to any intrusive activities. No magnetic anomalies
were identified that indicated the presence of UXO. The UXO technician remained on site throughout the

field activities.

The first area excavated corresponded to the location of confirmatory soil sample LPRA18 from the
CERCLA TCRA. As the area was excavated, each bucket of dirt removed was laid out in a thin layer
adjacent to the excavation and scanned by the RCT using a portable survey instrument. The RCT slowly
moved the gamma-ray scintillation probe over the excavated dirt as near as practical to the ground
surface. When soil in the scanned area was at or above background count of 7,000 cpm, the suspected
soil was removed by the excavator, placed in the bucket of a skid steer loader and deposited in a metal
LLRW container (B-25 box) for off-site disposal. The area of the soil pile was then re-scanned for
contamination. This process was repeated until excavation was completed. The final dimensions of the
excavation for the first area were 18 feet (east to west) by 16 feet (north to south) by 7 feet deep.
Radiation screening identified two skid steer buckets of contaminated soil that were removed from the

excavated soil and placed in an LLRW container for off-site disposal.

The second excavation area corresponded to the location of confirmatory soil sample LPRA16 from the
TCRA. During initial excavation, radiation screening was conducted using the scanning method
described above for Area 1. Plastic sheeting (left in place to mark the excavation bottom from the
previous removal action) was encountered at 8 feet bgs. As potentially contaminated soil and the
surrounding backfill were removed, a radiation scan was conducted on the removed material while it was
still in the excavator bucket. If no contamination was observed, the excavated material was spread and
scanned as described above for Area 1. If elevated counts (i.e., equal to or greater than the background of
7,000 cpm) were observed in the bucket, the material was placed directly into the LLRW container. The
first bucket of the material beneath the plastic had radiation counts as high as 60,000 cpm (approximately
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8.5 times the background count of 7,000 cpm) and was deposited directly into the LLRW container.
Successive buckets were scanned as they were removed from the excavation, and buckets of soil that had
elevated gamma counts (i.e., equal to or greater than the background count of 7,000 cpm) were deposited
directly into the LLRW container. Excavation continued until all previously disturbed material had been
removed and undisturbed material was encountered in the base of the excavation and on the north, east,
and west sidewalls. The south wall of the excavation showed disturbed material to a depth of 8 to 10 feet
bgs indicating the actual total depth of the excavation from the CERCLA TCRA. The final dimensions of
the second excavation were 13 feet (east to west) by 10 feet (north to south) by 10 feet deep. Radiation
screening identified approximately 4 cubic yards of contaminated soil and material that was placed in the

LLRW containers for off site disposal.

Radiation Scanning

When excavation was complete in each area, a radiological scan of the base and sidewalls of the
excavation was conducted. To eliminate interference from background radiation and to focus the
“viewing” area of the radiological scanning instrument, the RCT placed the instrument in a lead shield
with a directional opening (orifice). The shielding reduced background radiation levels and allowed the
scan to pinpoint the locations of measurements. The lead shielded instrument was placed in a sheet metal
casing mounted with a hanging bracket on a swivel assembly. This allowed the viewing orifice to be
directed downward (for scanning the base of the excavation) or to the side (for scanning the sidewalls of

the excavation). The survey instrument was attached to the bucket of the excavator using a nylon rope.

To scan the base of the excavation, the instrument was placed in the “base scanning” configuration and
lowered into the excavation to within 6 inches of the foundation floor. The instrument was then moved
across the floor of the excavation so that the entire floor of the excavation was scanned by the instrument.
If an area showed elevated gamma counts (i.e., at or above background), additional soil was removed, and

the area was re-scanned until the entire floor of each excavation was below background.

To scan the sidewalls of the excavation, the instrument was rotated 90 degrees in the vertical plane to the
“sidewall” configuration and secured in place by a nylon rope and duct tape. The excavator then moved
the scanning instrument from top to bottom of the sidewalls until all of the vertical walls of the excavation
had been scanned. If the sidewall scan showed readings at or above background counts on the excavation
walls, additional soil was removed, and the area was re-scanned until all of the sidewalls of the

excavation were below background.
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Once the excavations were completed, all equipment and personnel were frisked by the RCT to check for
radiological contamination before exiting the site. No contamination was found on any personnel or

equipment.

Confirmatory Soil Sampling

Once the radiation scan indicated that all contaminated material had been removed, confirmatory soil
samples were collected from each excavation. One sample was collected from the base of the excavation
at each of the four corners, and one sample was collected from the center of the excavation. The soil for
the samples was scanned in the excavator bucket by the field screening instrument, collected in the

sample container, and placed in a plastic cooler for shipment to the analytical laboratory.

The RCT also screened the samples on site for radiological activity. Each sample was counted for a
minimum of 30 minutes. The samples were scanned for the presence of cesium and/or cobalt with a

multi-channel analyzer. None of the samples showed activity that exceeded background radiation levels.

A total of 11 soil samples were submitted for analyses. Five samples (LPSS01, LPSS02, LPSS03,
LPSS04, and LPSS05) were collected from the first excavation and five samples and a duplicate
(LPSS06, LPSS06DUP, LPSS07, LPSS08, LPSS09, and LPSS10) were collected from the second
excavation. All of the samples were sent to General Engineering Laboratory, LLC of Charleston, South
Carolina, and analyzed for cesium and cobalt. The resulting analytical data were then subjected to third

party data validation.

The DCGLs for Cs™7 (9.2 pCi/g) and Co® (2.3 pCi/g) are based on radionuclide concentration of surface
soils. These cleanup goals are highly conservative and protective of human health and the environment.
The highest concentration for both Cs'*’ (5.93 pCi/g) and Co® (0.228 pCi/g) detected in the soil samples
were in soil sample LPSSO07 collected at the base of the southeast corner of the second excavation.
Therefore, the highest concentration of Cs'*” and Co® remaining at the site do not exceed the

conservative DCGLs for surface soils and are well below ground surface.
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Shipping Waste Material and Soils

As a result of field radiation screening, approximately 4 cubic yards (approximately 8 tons) of soil, and
plastic sheeting were removed from the site and placed in two LLRW containers for off-site disposal.
Prior to shipping the LLRW containers, the RCT performed a complete radiation survey of the LLRW
containers that included dose rate measurements using a “MicroR” meter and removable contamination
“smear” surveys. No radiological activity above background levels was observed in the survey of the
LLRW containers. The LLRW containers were shipped via F.L.L. Trucking to Impact Services, Inc.
(IMPACT) in Oak Ridge, Tennessee. At IMPACT, the LLRW containers were emptied and the material
was rescanned for radioactivity. A total of 3.8 cubic yards (6,575 pounds) of soil was classified as
non-hazardous LLRW material and shipped to Middle Point Sanitary Landfill in Murfreesboro,
Tennessee, for disposal. A total of 0.2 cubic yards of material was classified as LLRW and shipped to
Envirocare of Utah, LLC, Salt Lake City, Utah for disposal.

Site Restoration

After excavation and confirmatory sampling were completed, clean removed soil was used to backfill the
excavations, and excavation equipment was used to compact the soil backfill. The surface of each
disturbed area was then re-graded to improve surface drainage. A silt fence was installed on the

downslope (i.e., northwest) side of the site to inhibit sediment run-off.

Conclusions and Recommendations

Based on the results of the ESI/R] and the STEP final interim removal action; all radioactive
contaminated material has been removed from the site. The final interim removal action was conducted
in a conservative manner to provide maximum protection to human health and the environment; therefore,
no further remedial action is recommended for the LaGarde Park site. STEP also recommends removing
the perimeter fence from around the site, performing final site restoration, and releasing the site for

unrestricted use.
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1. INTRODUCTION

Solutions To Environmental Problems, Inc. (STEP) was contracted by the U.S. Army Corps of Engineers
(USACE), Mobile District, to perform a removal action at LaGarde Park in Anniston, Alabama (Contract
No. DACA01-01-D-0007, Delivery Order No. 0009). The removal action included the excavation and
off-site disposal of low-level radioactive waste (LLRW), confirmation/closure sampling, transportation
and disposal of radioactive wastes, and restoration of the site. This report describes the activities
conducted during the removal action, the results of the laboratory analyses of samples collected from the

excavations, and recommendations for future activities at the site.

2. BACKGROUND

Fort McClellan is a former U.S. Army training base situated north of Interstate 20 in Anniston, Alabama,
approximately halfway between Birmingham, Alabama, and Atlanta, Georgia. LaGarde Park is adjacent
to the former Fort McClellan and lies within the city limits of Anniston. Figure 1 shows the location of

LaGarde Park and Fort McClellan.

Interviews with personnel knowledgeable about operational and waste disposal activities at various sites
at Fort McClellan indicated that radioactive wastes were deposited on Iron Mountain. It was reported that
a laboratory building, consisting of cinder blocks and sand bags, was located on the “northwest side of
Iron Mountain” in “Rattlesnake Gulch.” This laboratory was reportedly used to prepare training sources
of cobalt-60 (Co®™) and cesium-137 (Cs'*’). The laboratory compound was reportedly 140-feet long by
80-feet wide and was enclosed in a barbed-wire fence with warning signs. Information gathered from
previous reports on the area is unclear as to the exact location of the former laboratory site; however,
historical aerial photographs show a rectangular area on the northwest side of Iron Mountain that roughly
corresponds to the reported size of the laboratory compound. At some point in the late 1960s the
laboratory building was demolished, the barbed wire fencing was removed, and the debris was deposited

in a waste disposal area southeast of the laboratory site and higher up on Iron Mountain.
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In 1971, a radiation survey was conducted on Iron Mountain, and 22 contaminated spots were identified

137 waste and 18

on the ground surface. In the summer of 1971, five containers of radioactive Co® and Cs
55-gallon drums of contaminated soils were removed from an area approximately 400 feet southeast of
the former laboratory site and were reportedly taken to Pelham Range for disposal. Anecdotal
information indicates that building debris (i.e., concrete blocks and fencing) was included in the debris
removed. The removal area was cleared for surface military use by the Fort McClellan Health Physics
Office; however, no official closeout survey was found in the records. In 1974, approximately 185 acres
(which included the former “Rattlesnake Gulch” laboratory site) were deeded as a public park to the City

of Anniston. This acreage was subsequently named the John B. LaGarde Interpretive Park.

In 1995, the Base Realignment and Closure Commission (BRAC) voted to permanently close Fort
McClellan. The Department of Defense closed the base in October 1999, making 45,000 acres, building

facilities, and fully infrastructured property available for private sector reuse and redevelopment.

In order to terminate the Chemical School Radiation License as part of the BRAC proceedings, the
Nuclear Regulatory Commission (NRC) required assurances that no radioactive material was left behind.
The Army performed an aerial survey in October 2001 that indicated the presence of a radioactive “hot
spot” about 100 feet outside Fort McClellan's fence line on property formerly occupied by the training
site, but now within the boundaries of LaGarde Park. On February 5, 2002, a team consisting of the
Chemical School's radiation protection officer, the NRC, the Alabama Department of Public Health
Radiation Office, and the U.S. Environmental Protection Agency visited the “hot spot” identified by the
aerial survey to measure the radiation and determine the area involved. The area of investigation
measured approximately 100 feet by 100 feet. The Alabama Department of Public Health took soil
samples and tree root samples for further analysis. This analysis showed the presence of Co® and Cs'?’.
The team reported that the dose rates did not present an external hazard, but that digging or removal of
vegetation from the area should not be allowed. Because this property was transferred to the City in the
mid-1970s, the Army classified the site as a Formerly Utilized Defense Site (FUDS). The USACE
Mobile District took action in 2002 under the authority of the Defense Environmental Restoration
Program/FUDS and installed fencing around the site to prevent access to the area. Figure 2 shows the

location of LaGarde Park and the areas investigated.
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3. INITIAL SITE INVESTIGATION

In February 2003, STEP performed a site investigation (characterization survey) that included a surficial
site radiation survey, surface and subsurface soil sampling, and vegetation sampling of areas identified
with radiological contamination. The site investigation was performed in four areas:

e Area 1 — the fenced area at LaGarde Park,

o Area 2 — the area of disturbed soil outside the fence,

e Area 3 — the area along the drainage paths downgradient of the fenced area, and

e Area4 — asmall area near the Lenlock Community Center.

Analytical results reported in Final Completion Report, Site Investigation at LaGarde Park, Anniston,
Alabama (STEP, June 2003) indicated the following:

e Cobalt and uranium were not detected at levels above screening values. Cesium and thorium,
however, were detected above NRC residential surface soil screening levels (RSSSLs).

e The surficial survey identified areas where gamma radiation was elevated. At several locations
inside the fenced area (Area 1), survey readings were greater than twice background. The data
collected indicated that cesium contamination had not spread outside of the fenced area, and the
majority of Cs"’ was surficial in nature. Cesium was not detected above the NRC RSSSL in any
of the subsurface samples.

e Thorium was evaluated as naturally occurring and appeared to be unrelated to the cesium
contamination at the site. Thorium was detected above the NRC RSSSL in the sample collected
next to the Lenlock Community Center parking lot and in one location in Area 3 outside of the
fence. Thorium was also detected above the NRC RSSSL in two of the three background
samples.

e The toxicity characteristic leaching procedure analysis performed on the soil for disposal
purposes indicated that none of the soil would be classified as Resource Conservation and

Recovery Act hazardous waste.

Based on the results of the site investigation, STEP proposed a Comprehensive Environmental Response
Compensation and Liability Act (CERCLA) Time Critical Removal Action (TCRA) to excavate and
dispose of the cesium contaminated soil and debris located at the site. For the removal action,
contaminated areas exceeding the NRC RSSSL and areas three times the background radiation count of

6,040 counts per minute (cpm) were planned for removal.
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4. TIME CRITICAL REMOVAL ACTION

In September 2003, STEP mobilized to the site to conduct the CERCLA TCRA to excavate and dispose
of the Cs'*’ contaminated soil and debris located at the site. The full details of the removal action are
contained in Final Report for Removal Action at LaGarde Park (STEP, May 2004). Based on the site
investigation, the estimated volume of contaminated soil to be removed was approximately 30 cubic
yards. As the removal action progressed, some of the areas had higher radiation levels below the ground
than at the surface. Excavation continued until the available project funding for removal and disposal was
expended. During this removal action, a total of 170 cubic yards of contaminated soil was removed and
shipped off site for disposal. The presence of radioactive contamination beneath the ground surface and
the unexpected lateral extent of contamination indicated that the conceptual model of discreet surface
radiation sources was inaccurate. Therefore, based on the unexpected volume of contaminated material,
the presence of radioactive contamination at depth, and the possibility that this site corresponded to the
former “Rattlesnake Gulch” laboratory site, a CERCLA Expanded Site Investigation (ESI)/Remedial
Investigation (RI) was recommended to fully define the lateral and vertical extent of the contamination.
The site conceptual model was revised to indicate that the residual radioactive material was left when the
former “Rattlesnake Gulch” laboratory building was removed prior to 1971. Figure 3 shows the areas

excavated during the CERCLA TCRA.

5. EXPANDED SITE INVESTIGATION/REMEDIAL INVESTIGATION

STEP personnel mobilized to the site on July 12, 2004, to conduct the ESI/RI. These activities included:
¢ conducting a surficial site radiation survey,
o establishing a regular grid array over the site,
e surface soil sampling,
e subsurface soil sampling, and

e downhole (subsurface) radiation screening.
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Activities and findings of the ESI/RI are presented in Remedial Investigation Report, Expanded Site
Investigation at LaGarde Park (STEP, April 2005) and summarized in the following sections.

5.1 SURFICIAL RADIATION SURVEY

Since the isotopes of concern at the site (i.e., Co® and Cs'*’) emit gamma radiation, a site surficial
radiation survey was performed to detect gamma radiation within the fenced area (Area 1) and in an area
outside of the fence (Area 5). The surficial radiological survey identified an area roughly 65 feet by

95 feet in the western end of the fenced area that exceeded 9,900 cpm. Based on an examination of
historical aerial photographs, this area corresponds to the location of the former “Rattlesnake Gulch”

laboratory.

5.2 SOIL SAMPLING

A regular grid array (grid nodes spaced at 25-foot intervals) was established over each area. The array for

Area 1 consisted of 35 nodes. The array for Area 5 consisted of 42 nodes.

Surface and subsurface soil samples were collected at selected grid nodes to determine the extent of
surface and subsurface radiological contamination. Soil borings were installed using a track mounted
GeoProbe® drilling unit. Continuous soil core was collected at each sampling location. The core was
retrieved in 4-foot intervals to GeoProbe® refusal or to a maximum total depth of 20 feet below ground
surface (bgs). The soil cores were scanned using a gamma scintillater probe. No elevated readings were

observed in any of the soil cores.

Soil samples for laboratory analyses were collected at the surface in each boring and a biased soil sample
was collected at the corresponding depth in each boring where the highest gamma measurement was
recorded in the downhole radiation scan. If the gamma measurements along the boring were uniform,
then a soil sample was collected at the bottom of the hole. Laboratory analyses consisted of isotopic

analyses for Cs"” and Co®.

5.3 DERIVED CONCENTRATION GUIDELINES LEVELS

The material removed from the Rattlesnake Gulch laboratory was reportedly transported to the burial

mound at Rideout Field, Pelham Range, Area 24C at Fort McClellan for disposal. Derived Cleanup
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Guideline Levels (DCGLs) were developed during the remediation and decommissioning process for the
Pelham Range Burial Mound [Burial Mound Decommissioning Plan, Appendix 6 — Development of
Derived Cleanup Guidelines for the Pelham Range “Burial Mound,” Allied Technology Group,
(September 1999)]. The DCGL process evaluated receptor exposures for different land-use scenarios.
The land use scenario that was judged to produce the greatest exposure potential was the residential
scenario with backyard garden and cow. This scenario was used to evaluate the exposures from

unrestricted release at the site.

The computer code RESRAD 5.82 (Argonne National Laboratory, 1993) was used to evaluate the
potential dose and long term risk from the scenario activities to a resident adult and resident child. The
soil concentrations that would not exceed the 25 millirem per year allowable exposure limit for Co® and
Cs"" were found to be:
o Resident Adult -
o Co® 2.9 picoCuries per gram (pCi/g) (Resulting Risk 9 X 107%)
o Cs'" 12 pCi/g (Resulting Risk 3 X 10
¢ Resident Child —
o Co% 2.3 pCi/g (Resulting Risk 6 X 107)
o Cs'™ 9.2 pCi/g (Resulting Risk 9 X 107?)

For the purposes of evaluating the soil concentrations at the LaGarde Park site, the more conservative
values of 2.3 pCi/g for Co® and 9.2 pCi/g for Cs"’ developed for the Pelham Range Burial Mound,
were selected as the DCGLs. None of the soil samples collected during the ESI had concentrations

exceeding the corresponding DCGLs for Cs"™7 or Co®.

5.4 DOWNHOLE RADIATION SURVEY

Upon reaching total depth in each of the borings, a downhole radiation scan was performed in each
borehole. Gamma radiation was measured in 1-foot intervals in each borehole from the ground surface to
the maximum depth accessible with the probe assembly. The gamma emission rate varied at different
depths in many of the holes. A gamma spectrum was collected at the depth exhibiting the highest gross
gamma count to provide a real time determination of the nature of any elevated measurements observed in
the borehole. “Elevated measurements” were defined as elevated count rates as compared to other depths
in the same hole or when compared to nearby holes. Eleven spectra were collected from ten boreholes.

Visual analysis of the spectra in the field did not reveal the presence of the characteristic 662 kiloelectron
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volt (keV) peak for Cs'”’, nor the 1,173 or 1,332 keV peaks that would identify Co®. The spectra were
subsequently analyzed mathematically by capturing the gross counts in a region of interest that
corresponded to the 662 keV peak for Cs'>’. The background was subtracted from the counts in the
region of interest to calculate the net counts in the region. No discernible activity indicating the presence

of Cs'*could be identified in these spectra.

The minimum detectable concentration (MDC) for Cs"’ during the subsurface scan was 2.7 pCi/g based
on using the Ludlum Model 44-2 in fixed count mode. The maximum detected concentration of Cs'Y
detected in laboratory analyses of the surface soil samples (0-1 foot) was 3.29 pCi/g (0-1 foot, boring SB-

17 in the subsurface soil samples was 0.105

03 in Area 1). The maximum detected concentration of Cs
pCi/g (3-4 foot, boring 3G in Area 1). The maximum concentration of Cs'*’ detected in the downhole soil
samples was less than the MDC calculated for the downhole radiation scan; therefore, the elevated

downhole gamma measurements were most likely attributable to naturally occurring sources.

Examination of the raw data curves provided by the laboratory and comparison of these data curves to the
incremental gamma log of the boreholes indicated that the elevated gamma readings tended to occur when
radium-226 and or radium-228 were above 1 pCi/g. Therefore, elevated gamma measurements were

¥exceeding 0.105 pCi/g were detected in the

encountered downhole, but no concentrations of Cs
subsurface soil samples because the elevated gamma measurements were caused by naturally occurring

radium isotopes not cesium.

5.5 EXPANDED SITE INVESTIGATION/REMEDIAL INVESTIGATION CONCLUSIONS AND

RECOMMENDATIONS

Based on the results of the surface radiation scan and surface soil analytical data collected during the
ESI/RI, the CERCLA TCRA had reduced the overall surface concentrations of Co® and Cs' below the

corresponding DCGLs and no further action was proposed for the surface soils at the site.

Based on the results of the confirmatory samples collected during the CERCLA TCRA and the subsurface
soil samples and downhole radiation scans conducted during the ESI, only two areas of subsurface

contamination remained. An additional interim removal action was proposed to address these two areas.

10
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The first area, centered between grid nodes LPAIN3E and LPAIN3F, corresponded to the location of
confirmatory soil sample LPRA18 (40.3 pCi/g Cs'’) from the initial removal action. This area
encompassed roughly 10 feet by 10 feet to a maximum depth of 6 feet bgs.

The second area, centered on grid node LPAIN4E, corresponded to the location of confirmatory soil
sample LPRA16 (113 pCi/g Cs") from the initial removal action. This area encompassed roughly 10
feet by 10 feet to a maximum depth of 12 to 15 feet bgs. Figure 4 presents the proposed locations for the

additional interim removal action.

6. FINAL INTERIM REMOVYAL ACTION

STEP personnel mobilized to fhe site on March 28, 2005, to conduct the recommended final interim
removal action. Construction of the Anniston bypass road by the Alabama Department of Transportation
had destroyed the access road to the LaGarde Park site, and two days (March 28 and 29) were spent re-
establishing site access. Excavation activities began on Wednesday, March 30, 2005. A copy of the
logbook of the field activities is contained in Appendix A and pictures of the field activities are presented

in Appendix B.

6.1 RADIOLOGICAL INSTRUMENTATION

A radiological control technician (RCT) from Auxier & Associates, Inc. of Knoxville, Tennessee, was on
site during all activities. The radiological survey instruments used during the final interim removal action
included a gamma-ray scintillation probe (Ludlum Model 44-2, Serial Number 117650) attached to a
count ratemeter/scaler (Ludlum Model 2221, Serial Number 012883). A Geiger-Mueller (G-M) (Ludlum
Model 44-9, Serial Number 108883) survey instrument attached to a count ratemeter/scaler (Ludlum

Model 12, Serial Number 117166) was used to survey personnel and equipment leaving the site.

All radiological instrumentation was calibrated within a six month period prior to use using National
Institute of Standards and Technology traceable sources and pulser. The instrumentation was also
function checked at a designated background location before and after use each day. Function check

forms and calibration sheets are included in Appendix C.
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6.2 EXCAVATION

An unexploded ordnance (UXO) technician from EOD Technologies, Inc. of Lenoir City, Tennessee,
scanned the work areas with a magnetometer prior to any intrusive activities. No magnetic anomalies
were identified that indicated the presence of UXO. The UXO technician remained on site throughout the

field activities.

The removal action was conducted using an excavator. The first area excavated was centered between
grid nodes LPAIN3E and LPAIN3F and corresponded to the location of confirmatory soil sample
LPRA18 (40.3 pCi/g Cs"") from the CERCLA TCRA. The planned excavation for this site was an area
10-feet wide by 10-feet long to a maximum depth of 6 feet bgs. As the area was excavated, each bucket
of dirt removed was laid out in a thin layer (i.e., < 6-inch lifts) adjacent to the excavation and was scanned
by the RCT. The RCT slowly moved the gamma-ray scintillation probe over the excavated dirt as near as
practical to the ground surface. When soil in the scanned area was at or above background counts (i.e., >
7,000 cpm), the suspected soil was removed by the excavator, placed in the bucket of a skid steer loader,
and deposited in a metal LLRW container (B-25 box) for off-site disposal, and the area was re-scanned.
This process was repeated until excavation was completed. The final dimensions of the excavation for
the first area were 18 feet (east to west) by 16 feet (north to south) by 7-feet deep. The radiation scans
conducted by the RCT during the excavation process identified 1 cubic yard of contaminated soil that was

removed from the excavated soil and placed in an LLRW container for off-site disposal.

The second excavation area, centered on grid node LPAINA4E, corresponded to the location of

confirmatory soil sample LPRA16 (113 pCi/g Cs"’

) from the TCRA. The planned excavation area for
this site was 10 feet by 10 feet to a maximum depth of 15 feet bgs. As excavation of the area began,
removed soil was scanned using the method described above for Area 1. Plastic sheeting (left in place to
mark the excavation bottom from the previous removal action) was encountered at § feet bgs. As
potentially contaminated soil and the surrounding backfill were removed, a radiation scan was conducted
on the removed material while it was still in the excavator bucket. If no contamination was observed, the
material was spread and scanned as was done in Area 1. If elevated counts (i.e., equal to or greater than
the background of 7,000 cpm) were observed in the bucket, the material was placed directly into the
LLRW container. The first bucket of the material beneath the plastic had radiation counts as high as

60,000 cpm (approximately 8.5 times the background count of 7,000 cpm) and was deposited directly into

13
114-106 114-020 8/24/2005



the LLRW container. Successive buckets were scanned as they were removed from the excavation, and
buckets of soil that had elevated gamma counts were deposited directly into the LLRW container. All
other buckets of soil were spread and scanned as in Area 1. Excavation continued until all the previously
disturbed material had been removed and undisturbed material was encountered in the base of the
excavation and on the north, east, and west sidewalls. The south wall of the excavation showed disturbed
material to a depth of 8 to 10 feet bgs, indicating the actual total depth of the excavation from the
CERCLA TCRA. The final dimensions of the second excavation were 13 feet (east to west) by 10 feet
(north to south) by 10 feet deep. Radiation screening identified approximately 3 cubic yards of
contaminated soil and material that was placed in the LLRW containers for off-site disposal. Figure 5

presents the location of the excavated areas and the relative position of the previous sample locations.

6.3 RADIATION SCANNING

When excavation was complete in each area, a radiological scan of the base and sidewalls of the
excavation was conducted. To eliminate interference from background radiation and to focus the
“viewing” area of the radiological scanning instrument, the RCT placed the instrument in a lead shield
with a directional opening (orifice). The shielding reduced background radiation levels and allowed the
scan to pinpoint the locations of measurements. Figure 6 presents a schematic view of the scan
instrument configurations. The lead shielded instrument was placed in a sheet metal casing mounted with
a hanging bracket on a swivel assembly. This allowed the viewing orifice to be directed downward (for
scanning the base of the excavation) or to the side (for scanning the sidewalls of the excavation). The

survey instrument was attached to the bucket of the excavator using a nylon rope.

To scan the base of an excavation, the instrument was placed in the “base scanning” configuration and
lowered into the excavation to within 6 inches of the foundation floor. The instrument was then moved
across the floor of the excavation so that the entire floor of the excavation was scanned by the instrument.
If any areas showed elevated gamma counts (i.e., at or above the background), additional soil was
removed and the area was re-scanned until the entire floor of each excavation was below the background
count of 7,000 cpm. To scan the sidewalls of an excavation, the instrument was rotated 90 degrees in the
vertical plane to the “sidewall” configuration and secured in place by a nylon rope and duct tape. The
excavator then moved the scanning instrument from top to bottom of the sidewalls until all of the vertical
walls of the excavation had been scanned. If the sidewall scan showed readings at or above background
counts on the excavation walls, additional soil was removed and the area was re-scanned until all of the

sidewalls of the excavation were below the background count of 7,000 cpm.

14
114-106 114-020 8/24/2005



020-#11 901-¥11

S00T/¥T/80

ST

] —

o

Former Rattlesnake Gulch STEPR.
Tabhoratory Perimeter ><

. 1’

irg gPK2 )#

e ‘

Yo

BK1
o
e > o By e
——— k
\ %
Scale
[ I
0 25 50 75 100
Legend
|A@ Grid Node .
Areas Excavated in Final Removal Action LPRMBO Previous Confirmatory Sample Location Prepa‘red By: ST}.EP Inc..Oak Ridge, TN
A ; : Job Title: Remedial Action Report
SBO12 Soil Boring -
‘/ ) Areas Excavated in Time Critical Removal Action Rlg Locations Sampled in Initial Site Investigation La Garde Park
—X— Fence Anniston, Alabama

BK1
[u] Background Sample Location in Initial Site Investigation

Figure 5 Areas Excavated and Previous Sampling Locations Exceeding Screening Values




b

Nylon Rope
STEP.
Hanging Bracket
%
2
o
3
b=
=
. Sheet Metal Casing
=1
“
8 Data Cable
-]
g- 3
Radiation Detector
Duct Tape
Viewing Orifice

Sidewall Scanning Configuration

S Data Cable
End View Radiation Detector
Hanging Bracket
Sheet Metal Casing
Lead Shielding

Viewing Orifice

Base of Excavation

Base of Excavation Scanning Configuration

Figure 6 Scanning Configurations for Radiation Detector

114-106 114-020 16 08/24/2005




Once the excavations were completed, the RCT used the G-M (Ludlum Model 44-9, SN # 108883)
survey instrument connected to a count ratemeter/scaler (Ludlum Model 12, SN# 117166) to frisk all
personnel and equipment for radiological contamination before they exited the site. No contamination
was found on any personnel or equipment. Personal dosimeters were also distributed to all personnel
before they entered the site and were collected as personnel left the site at the completion of field
activities. The dosimeters were submitted to Landauer, Inc. for evaluation. None of the dosimeters

showed exposure exceeding the minimal detectable dose equivalent of 1 mrem for gamma radiation.

6.4 CONFIRMATORY SOIL SAMPLING

Once the radiation scan indicated that all contaminated material had been removed from the excavation,
confirmatory soil samples were collected in each excavation. One sample was collected from the base of
the excavation at each of the four corners, and one sample was collected from the center of the
excavation. The soil for the samples was scanned in the excavator bucket by the field screening
instrument, collected in the sample container, and placed in a plastic cooler for shipment to the analytical

laboratory.

The RCT also screened the samples on site for radiological activity. Each sample was counted for a
minimum of 30 minutes. The samples were scanned for the presence of cesium and/or cobalt using a
gamma-ray scintillation probe (Ludlum Model 44-10, Serial Number 132947) connected to a multi-
channel analyzer (Rainbow 1, Model 7010, Serial Number 701118). None of the samples showed activity

exceeding background radiation levels,

A total of eleven samples were submitted for laboratory analyses. Five samples (LPSS01, LPSS02,
LPSS03, LPSS04, and LPSS05) were collected from the first excavation and five samples and a duplicate
(LPSS06, LPSS06DUP, LPSS07, LPSS08, LPSS09, and LPSS10) were collected from the second
excavation. All of the samples were sent to General Engineering Laboratory, LLC of Charleston, South
Carolina and analyzed for cesium and cobalt. The resulting analytical data were then subjected to third

party data validation. Table 1 presents the validated results of the sample analyses.

The DCGLs for Cs"7 (9.2 pCi/g) and Co® (2.3 pCi/g) are based on radionuclide concentration of surface
soils. These cleanup goals are highly conservative and protective of human health and the environment.
The highest concentration for both Cs"*7(5.93 pCi/g) and Co® (0.228 pCi/g) detected in the soil samples

were in soil sample LPSS07 collected at the base of the southeast corner of the second excavation.
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Therefore, the highest concentration of Cs'’ and Co® remaining at the site do not exceed the
conservative DCGLs for surface soils and are well below ground surface. Figure 7 presents the relative
location of the samples in the excavations and the concentrations of the radionuclides detected. Appendix

D contains the Data Validation Report and the laboratory forms for the analyses.

Table 1 Radionuclide Analytical Results

Method
Validated | Detection | CRDL/
Collection | Analysis Result Limit CRQL

Sample No. | Parameter Date Date (pCi/g) (pCi/g) (pCi/g) Uncertainty
LPSS01 Cesium-137 03/30/05 04/05/05 | 0.00161U 0.0202 0.100 0.0125
LPSS01 Cobalt-60 03/30/05 04/05/05 0.209 0.0184 0.100 0.0327
LPSS02 Cesium-137 03/30/05 04/05/05 | 0.0194U 0.0382 0.100 0.0442
LPSS02 Cobalt-60 03/30/05 04/05/05 0.179 0.037 0.100 0.039
LPSS03 Cesium-137 03/30/05 04/05/05 0.124 0.029 0.100 0.0326
LPSS03 Cobalt-60 03/30/05 04/05/05 | 0.00347U 0.0259 0.100 0.0289
LPSS04 Cesium-137 03/30/05 04/05/05 0.114 0.0201 0.100 0.0242
LPSS04 Cobalt-60 03/30/05 04/05/05 0.0193 0.016 0.100 0.015
LPSS05 Cesium-137 03/30/05 04/06/05 | 0.0509 U 0.0671 0.100 0.0369
LPSS05 Cobalt-60 03/30/05 04/06/05 0.159 0.0498 0.100 0.0537
LPSS06 Cesium-137 03/30/05 04/06/05 0.178 0.0459 0.100 0.0441
LPSS06 Cobalt-60 03/30/05 04/06/05 0.115 0.0396 0.100 0.0407
LPSS06DUP | Cesium-137 03/30/05 04/06/05 0.178 0.0588 0.100 0.0702
LPSS06DUP | Cobalt-60 03/30/05 04/06/05 | 0.0801 U 0.0862 0.100 0.0401
LPSS07 Cesium-137 03/30/05 04/07/05 5.93 0.0577 0.100 0.439
LPSS07 Cobalt-60 03/30/05 04/07/05 0.228 0.0507 0.100 0.0564
LPSS08 Cesium-137 03/30/05 04/07/05 0.100 0.0273 0.100 0.0291
LPSS08 Cobalt-60 03/30/05 04/07/05 | -0.0059U 0.0265 0.100 0.0156
LPSS09 Cesium-137 03/30/05 04/07/05 0.179 0.0352 0.100 0.0434
LPSS09 Cobalt-60 03/30/05 04/07/05 | 0.00725U 0.0362 0.100 0.0194
LPSS10 Cesium-137 03/30/05 04/07/05 0.835 0.0776 0.100 0.141
LPSSI10 Cobalt-60 03/30/05 04/07/05 0.128 0.0649 0.100 0.0778

Bold value is the highest concentration detected for the parameter in any sample.
CRDL = contract required detection limit

CRQL = contract required quantitation limit

DUP = duplicate sample

pCi/g = picoCuries per gram

U = result validated as not detected
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6.5 SHIPPING WASTE MATERJAL AND SOILS

As a result of field radiation screening, approximately 4 cubic yards (approximately 8 tons) of material
were removed from the site during the final interim removal action and placed in two LLRW containers
for off-site disposal. Before the LLRW was shipped, the RCT performed a complete radiation survey of
the LLRW containers that included dose rate measurements using a “MicroR” meter (Ludlum Model 19,
Serial Number 131294) and removable contamination “smear” surveys. No radiological activity above
background levels was observed in the survey of the LLRW containers. The LLRW containers were
shipped via F.L.L. Trucking to Impact Services, Inc. (IMPACT) in Oak Ridge, Tennessee. At IMPACT,
the LLRW containers were emptied and the material was rescanned for radioactivity. A total of 3.8 cubic
yards (6,575 Ibs) of soil was classified as non-hazardous LLRW material and shipped to Middle Point
Sanitary Landfill in Murfreesboro, Tennessee, for disposal. A total of 0.2 cubic yards of material was
classified as LLRW and shipped to Envirocare of Utah, LLC., Salt Lake City, Utah for disposal. The bill

of lading and waste manifests for the soil and material are contained in Appendix D.

6.6 SITE RESTORATION

At the completion of excavation and confirmatory sampling activities, each excavation was backfilled
using the clean removed soil, and excavation equipment was used to compact the fill. The surface of each
disturbed area was then re-graded to improve surface drainage. A silt fence was installed on the

downslope (i.e., northwest) side of the site to inhibit sediment run-off.

6.7 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the ESI/RI and the STEP final interim removal action; all radioactive
contaminated material has been removed from the site. The final interim removal action was conducted
in a conservative manner to provide maximum protection to human health and the environment; therefore,
no further remedial action is recommended for the LaGarde Park site. STEP also recommends removing
the perimeter fence from around the site, performing final site restoration, and releasing the site for

unrestricted use.
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Appendix A

Copy of Field Logbook
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Appendix B

Photographs of Removal Action



LaGarde Park, Anniston, Alabama
Final Removal Action

Photo 3 Excavation 1 View Facing Southwest

e g ey e S TR o X

Photo 2 Site View Facing South (PreDig)

Photo 4 Excavation 1 View Facing Northeast




Photo 7 Scanning Soil Excavation 1
(View Facing North)

Photo 6 Scanning Soil Excavation 1
(View Facing North)

Photo 8 Scanning Base of Excavation 1
(View Facing West)




,/ /\‘.

Photo 9 Scanning Base of Excavation 1
(View Facing West)

Photo 11 Assembly for Scanning Excavation Sidewall
(Closeup)




e

A N A e R TR
Photo 12 Begin Excavation 2
(View Facing North)

. e

Photo 14 Excavation 2
(View Facing East)

Photo 13 Scanning Soil from Excavation 2
(View Facing North)

(View Facing South)
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Photo 16 Plastic in Excavation 2
(View Facing East)

Photo 17 Plastic in Excavation 2
(View Facing North)

'Sﬁ’s . ‘;«:L ‘\‘l"‘ e
Photo 18 Sidewall of Excavation 2
(View Facing South)




Photo 19 Front wall of Excavation 2
(View Facing East)

] 3 B A
Photo 21 Side wall of Excavation 2
(View Facing North)

Photo 20 Back wall of Excavation 2
(View Facing West)

T

Photo 22 Re-grading Site
(View Facing Northeast)
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Photo 23, 24, and 25
Panoramic View of Re-graded Site
(View Facing Fast)




Photo 26 View of Re-graded Site Photo 27 View of Re-graded Site
(View Facing Southeast) (View Facing Northeast)




Appendix C

Instrument Calibration Forms



INSTROUMENT QUALITY CONTROL CHECK FORM

CHECK SOURCES

METER; MODEL S5 4 METER CALIBRATION LA Aol RADJONUCLIDE (s 137
(READOUT) Sy W LsSe DUE DATE \ 393 ™ AdvL
DETECTOR: MODEL U -7 '

SN 012 383 PETECTOR CALIBRATION RADIONUCLIDE | (o (O
UNITS an™ DUE DATE V3an O 1w AAQ3
MODK o ¢ :
HEADPHONE CHECK A DATE COMBINATICN BASELINE A
RESPONSE ESTABLISRED N
INFUT INSTRUMENT READING ]
DATETIME BATTERY HIGH SENSITIVITY | BACKGROLUND CHECK SOURCE &1 CHECK SOURCE #2 SURVYRY. LOCATEON!
OF CHECK RESPONSE VOLTAGE | (THRESHOLD) | READING GROSS NET GROSS NET INITIALS COMMENTS

TGo o - 200 Cable jashiald
37905 6O lcoo 3$.3 oo |[boooe 159508 U0 ys2oo 03¢ | @ hokl

&P . - ; | s

3 3 s -0 i Gow JLn oo Qoo 59200 Y & 20> Y5200 Ryv ™

lo7o ) .
J-3-05 ) 99 0 J¢, 3 g0 b ot 3oL 59200 Y vee 45100 eo¢ r /

/ /
M/
//
//
//
Check Source #1: + or- 20% Net Source Response Limils are {/7 30 w_ Z{0Y0
Check Sousce #2: + or - 20% Net Source Response Limils are Dulbo w_SYAY0

Dats Reviewsit Ny

Date Reviewed: Mj__

IMPLAG 19

2ol NYT

pSipl SEGZ/61/80

"O0SSY 8 HIAIXMY L£9E529598

€0 3Fovd




INSTRUMENT QUALITY CONTROL CHECK FORM

CHECK SOURCES

METER: MODEL P METER CALIBRATION RADIONUCLIDE Cs | 27
(READOUT) SN TEI DUE DATE 1o low 0 A
DETECTOI: MODEL Hy-g9

SN 02313 DETECTOR CALIBRATION ; RADIONUCLIDE Co D
UNITS ot DUE DATE l2fa=los i ADZ3
v
MODE ot
READPMHONE CHUECK NI DATE COMBINATION BASELINE w
RESPONSE ESTABLISHED N
INPUT INSTRUMENT READING
DATETIME | BATTERY HIGH SENSITIVITY | BACKGROUND CHECK SOURCE #{ CHECK SOURCE #2 SURVEY. LOCATION!
QF CIIECK RESPONSE VOLTAGE (THRESHOLD) READING GROSS NET GROSS NET INITIALS COMMENTS
3-30-0% ] Lidr Beannkeg
) s it qo0 MA Yo 60, 000 59960 Z.boa 790 0¥ ' Al
3-g0-01
N e¥ 9 ov MDA o Lo, | 5990 7 o |7%0o0 23F N t
/
/ -
//
//
/;’/
/h
Check Source #1: + or - 20% Net Sousce Response Limits are C1'7 d;b 3 w__ 2092572
Check Source #2: + or - 20% Net Source Response Limits w3067 w__ 755
a 2. ads Z1OT

Data Reviewed By: _&Qé&p&

Date Revieweds 4 l-lﬁ td 3

pGipT SBBZ/61/8Q

*O0SSY 3 HIAIXW L298€5/95398

p@  399d




N

INSTRUMENT QUALITY CONTROL CHECK FORM

CHECK SOURCES

METER: AIODEL f L St METER CALIBRATION RADIONUCLIDE Cs 137
" sy, Q
READOUT) s ) ALY DUE DATE Dwe O 1 At
DETECTOIW: MODEL qu-4
SN T g (1] ‘:ﬁo QETECTOR CALIBRATION Bor &5 RADIONUCLIDE Lo b6
UNITS e DUE DATE 115y &2 D Adrs
MODE o\
NEADPHONE CHECK an DATE COMBINATION BASELINE A
RESPONSE ESTABLISHED i
INPUT INSTRUMENT READING _
DATE/TIME BATTERY RIGH SENSITIVITY | BACKGROUND CHECK SOURCE #1 CHECK SOURCE #2 SURVEY. LLOCATION!
OF CUECK | RESPONSE VOLTAGE [ (THRESHOLD) READING GROSS NET GROSS NET INITIALS COMMENTS
{2 -
3210y ak- G o> FYRLY Yo 0,000 59960 Z, 020 796 L4031 hotel  moon
N . A 13h
I et fov PN Mz £Qoou 1599359 Fooe | 7953 "s13 site AL
}630 . .
230 ¥ ok o0 NAD Hd LD, D00 [ L995, g, 000 RS> Ro¢ " -
//
///
/
Check Source #1: + or - 20% Net Source R:sp'nngn Limits are (/7‘? e io ?} 957
Check Source #2: + or - 20% Net Source Response Limits are (D 3{~O 3 to 9557—

Data Reviewed Dy:

FLANATN

(7"

Date Reviewed: q J wi 05

¢ \marvheVesmaald. dmihalqe? ol 2147

pGib1  S682/61/88

TO0sSSY B MITXW £19£5/9598

G@  3J9¥d




INSTRUMENT QUALITY CONTROL CHECK FORM

CHECK SOURCES
METER: MODEL | 4 METER CALIBRATION RADIONUCLIDE Cs122
(READOUT) SN 13424+ DUE DATE o? ! 25/ Dw 1)) DA77
DETECTONR: MODEL MA
SN N> DETECTOR CALIBRATION ‘\ RADIONUCLIDE | (> & O
UNITS Al lhe DUE DATE 1) A
MODE Ik -
BEADPHONE CHECK MA DATE COMBINATION BASELINE \
RESPONSE ESTABLISHED
INPUT INSTRUMENT READING
DATESTINE BATTERY HIGH SENSITIVITY | DACKGROUND CHECK SOURCE ¥1 CHECK SOURCE 82 SURVEY. LOCATION!
OF CHECK RESPONSE VOLTAGE | (THRESHOLD) READING GROSS RET GROSS NET INITIALS COMMENTS
EETETS - ; . ] -
fee o oK M A \ L00 {23 [so 133 R3¢ hioda |
Fes o, R P . . s . Site r})(e
cicw oit M A s\ A z 2o P44 | 5o Ny )N I
J3-20-0% .
e3o ol NAp NI 2 Qoo Vo2 j S0 N2 gy | oo
—
/ /
//
/
//
///
Check Source #1: + or - 20% Net Source Response Limits are - / (7/ b o HBO X
Check Sousce #2: + or - 20% Net Source Respanse Linits Sre / ¢ w__ /be

Data Reviewed By: ﬂ Q Lo oA
. m el

Date Reviewed: ('fi 2.6 l 0 5

qe2abs 200D

pGip1 GEBT/61/80

“O0SSY & A3IXNW L£9€549598

9@ 3vd




P8/19/2085 14:54 8656753677 AUXIER & ASSOC. PAGE 87
Osslgnar and Manutacturer

M - LUDLUM MEASUREMENTS, INC.
\n . ) POST OFFICE BOX 810  PH. 325-235-5494
3 Sclentific aond industtial
Instruments . CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO. 325-235-4672
SWEETWATER, TEXAS 79556, U.S.A, )
CUSTOMER _ AUXIER & ASSQCIATES ORDER NO. 2209607284119
M. Ludium Mgasurements, Ing., Modsl 2221 sefciNo. I 1 TGS O
~ Mfg. Modei Serlaf No,
Cdal. Date ~19-Aug-04 Cat Due Date 19-Aug-05 Cal. interval 1 Yeqr Metarface 202-159
Check mark [¥] applies to applicable Inslr, and/or detector 1AW mfg. spee. T, 73 °F RH 56 % Al $98.8 rmm Hg
O Newlnskument  Instrument Received Ithin Toler. +10% []10-20% [J Out of Tol. [J Requiring Repalr [] Other-See caomments
i Mechanicot ck. & Meter Zeroed ] Bockground Subtract &4 Input Sens. Linaarity
A F/SResp. ck & Reset ck. ' M Window Oparation 4 Geotroplsm
& Aydio ck. O Alarm Saetting ck. [ Bait. ck (Min. Vol 44 VDC
@‘Cﬁgrcﬁed in accordance with LM SOP 14,8 rev 12/05/89, {7 Calibrated In accordance with L SOP 14.9 re;/doz/onw.
Thresho mv
Instrument volt Set __ 4O v input sens. 335 mv Det. Oper. vV at mv Diaikatle_ (OO =[O
(o HY Readout (2 points)  Ret./inst. 500 i34 V. Ref./inst, 2000 19483 v
COMMENTS: '
Calibratad with 39 inch cable.
Firmware . Lﬁ 1o 72,
calibrated wy wivdow (v "0tV pagitior,
Gamma Gaibration: GM detectors pogMoned perendictiar fo soures axceptfor 1K 4.3 In which the frant of piohs feces sourca.
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING*
X 1K 400Kcom Hoeo Hoo
, X 1K 100 Kepm o [ {s]a)
S~ X100 40 Kcpm Yo V2 4)
X100 10 Kepm o0 100
%10 4Xcom Yan Hop
X0 1 Kepm igo [ ¥e)]
—X1 400 cpm e Heoo H0D
% 100 epm oo {02
*Uncartainty witin 2 10%  C.F. within = 20% Range(s) Calibrated Eeclronikeaily
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL POINT RECEIVED METER READING* CAL. POINT RECEIVED METER READING*
Dightat L. :
Recdout 400 Kepm M/ & HNr G () e 500 Kepm SO K . Sook
40 Kepm HOOT() —_S0¥com. —SOK SOk
4 Kepm Hod (o) 5 Kepm Sk S K
—_400cpm. — Ho@l —5com _.590 S00
40 cpm v Hé&) 50cpm RO N0

tudhum Megsurements, Inc. ceriles that the abava Instrumant nas bean calibrated By standards acantle to the Nalional Inssitute of Stendards ona fechnalagy, o fo the callorotion factities of
othier Intarmational Standords Organizaton mambavy, o have been daveq rom gccaoted values of nolural physicat constonts o have bean detved by Mo /ifio type of caitirollon dchinigues.
ne colibrofion system conforms 10 The requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978 State of Texas Calibration Ucsnse No. LO-1963

Reference Instruments and/or Sources: .
Cs137 Garmnma sy [I1162 (Je112 [mses [s108 Onoes Dreye Hessz Tesst 720 raa [hste [ Nawhon Am-241 Be $/N T-304

(J Alpha$/N [ Beta §/N ] Other

(¥ m5008/N ) Oscpiosgope S/N___ G4 Muitimeter S/N 80040300
Catbrated By: W MM«}L—-——- Date _14- AU@ -0

Yaviewed By: (\ﬂbﬁf((/v Date _;lo r ""? oM

ACInst [1 Passea Dislectic (H-Pat) ana Continulty Test

FORM G224 11/26/2003 Only 7] ratec:

e ihis comficatn shot not be reproauCcad except in il witiout 18 wiiten approvel of Ludium Mecsrsments, Inc., l




PAGE D8
I e, e, LUDLUM MEASUREMENTS, INC.
M Designer and Manuiacurer ,:: { “(C )( - )“"\\[//’f POST OFFICE BOX 810 PH. 326.235-5494

: e AN | 501 OAK STREET FAX NO. 325-235-4672

o
Sciantific ond Induatrial |
Inshturments SWEETWATER, TEXAS 79556, U.S.A.

88/19/2605 14:54 B656753677 AUXIER & ASSOC.

Bench Test Dafa For Detector

Detector 44-2 sealNokN €[ 2883
Customer AUXIER & ASSOCIATES ' Orcler #, 227999287626
Counter 2221 serialNo. [ TG 277 Counter Input Sensitivity 3.8 mv
CountTime __ (2 $8.C., Distonce Source to Detector _ D virfac e
Other ‘
T/groge Background lso‘ross‘azeeé‘_l}____ 11}2:? CI,‘ lsofc:s?zzm______ Isotos?zee_____ Isgr%iz
D8O | (03 | 140
Goo | (19 Y206
650 | (&l | 566t
oo | 117 | L 20C
2350 193 6o |
~> 800l (7(| 85868
850 | 1591595
Qo0 | 200 | 5884
. 480 | BZe4 | LSS

. Zff-. mrT
Signature mﬁ_,c/w \j J/thvaﬂ._ bate 2 - \laﬂ_ i —
f sl

. AM CaA 02/09/2009
® Sewing The Nuctear Industry Since 1962  »



88/19/2805 14:54  B8B56753677 AUXIER & ASSOC. PAGE 89
' LUDLUM MEASUREMENTS, INC,

" Iw §  Osvonerand Monutacurer POST OFFICE BOX 810 PH. 326.235-5494
) Sclentific and industic! : 501 QAK STREET FAX NO. 325-235-4672
. Inguments SWEETWATER, TEXAS 79556, U.S.A.,
L CONVERSION CHART

Customer AUXIER & ASSOCIATES Date 2-Jon-05 Order #. 297699/287626
Model___ 2221  SeralNo.__ 11 2.7 Detector Model 44-2 serciNo._RN 612883
source L§-] 37 '{1{ .9 m (o High Voltage oo v

T
Input Sensttivity 35 mv
"As Found" Readings (CPM): After Adjustment Readings (CPM):
Reference Point Analog Range/Scale Andlog Range/Scale .

4000 ukfin 340 epm| Xk - 340 cpm| ¥[K

looo 180 r 180 ) | |
Hoo 10 / 10 [ J/
200 340 xioo 340 Xloo
loo & (80 & | b 180y | [

"As Found" Readings: After Adjustment Readings:
Reference Point Digital Count Time Digital Count Time

4O OO uRfw 33749 Cgee 337419 Gsee
looo 17206 | 17206
Yoo 6857 6859
200 33496 . 339¢
loo ¥ 1 749 v 1749 %

4 Vi
Signature: W,{Ivﬂ(ﬂ \j %LA_A__——- Date 2 - Jan - ) 5

~— RMCI7-16G 04/09/2008
e Serving The Nuclear industry Since 1962 e



PAGE 18

88/15/2805 14:54 8656753677 AUXIER & ASSOC.
i ._ Ueslgnerondg;onufccmrsr e LUDIUM MEASUREMENTS, INC.
Seianfific ond Industrial vyl i e e ) PO:  ZFICEBOX 810 PH.325-235-5494
.L. Rarament CEr..ICHTE OF CALBRATION oo Ok S A

SWEETWATER, TEXAS 79556, U.5.A.

CUSTOMER AUXIER & ASSOCIATES ORDER NO, 2279997287626
Mig. lum Megsurements, Ine. Model 12 sedaiNo. _{ | | Gl
- Mfg. Made! : Seriai No,

Cdi, Date 2-Jan-05 Cal Dug Date _2-Jan-06 Cdl. Intarval 1 Year _ Meterface 202-635
Check mark Efopplles to applicabls Instr, and/or detector IAW mfg. spec. T, 76 °F RH 41 % Alt 700.8 mm Hy
[ New Instrument  Instument Recelved [ Within Tater. +10% [] 10-20% ut of Tol. (] Requinng Repals {j Other-See comments

[f Mechanical ck. &4 Meter Zerosd {0 Bockground Subtract [ 'nput Sens. Lnearlty
G F/3Rewp. ck 4 Reset ck. J Window Operation M Geotroplsm
& A ck. (O Alarm Sefting ck. G4 Bott. ck.(MIn, Volty _____ 2,2 vDC
alioroted In accordance with LMI SOP 14,8 rov 12/05/89, [J Calibrated In accordance with LM SOP 14.9 rev 02/07/97,.
Threshold my
Instrument Volt Set 7 5 Q V inpuf Sens. _3__5:_"1V Det. Oper. V ot my DiaiRatio -
(& HV Readout 2 polnts)  Ret./inst. 500 480 V  Ref./Inst, 2000 1987 v

COMMENTS: Cal brated With 394™ cable.

e b——

Qamma Caiibralion: GM detectors poaitionad perpendicutar ta source except far M 42-9 i which tha front of piobe faces saurce.

REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPUER CAL, PQINT "AS FOUND READING" METER READING"
X100 400Kepm. S0 Hoo
X 1000 100Kcpm 90 qo
N __X100 40Kepm 1O oo
X100 10Keom q0 OO
X 10 AKcpm R 210 HOO
%10 < 1KCDM - s {100
X1 400com 372.0 HOO
X1 100cnm a0 10 2

*Uncertainty within = 10%  C.F. within % 20% . ALL Rango(e) Calibraled Elscironlcaity
REFERENCE INSTRUMENT INSTRUMENT REFERENCE- INSTRUMENT INSTRUMENT

CAL. POINT RECEIVED METER READING* CAL, POINT RECEIVED METER READING"
Digitol Lo
Retdout 40Kepm __H_.QL&_Q?) H_O 18« ) Soale
4Kkcpm Ho { (&) Ho { (o)

e —" 1 fl— T )

e, —

WAUM Measwemnenty, Inc. cenifias that 1he above mstrument hos bean callbrated by standaras racsable to me National Instirute of Standords ond Technalogy. or o tha colitrofion factites af

ster internatianal Standords Organizafion member, or have bean derved from eccepted valus of noturdl physical conkionts of have bagn deived by the ano lype af caliration tachniques,

The cambration syabyrn conforme 10 the requitements of ANSI/NCS. 2540-1-1994 and ANSI N323-1978 State of Texos Callbration Ucenss Ng. LO-1963
Reforonce Instruments and/or Sources; :

cs137 Gammasm (ne2 Clenz Omess (Jstes O moos Jrere [Jessz Tesst (2o [J73s st ) Neution Am-241 Be $/N T304
3 Aloha S/N T [ seta $IN O] Other

L’ m 500 $¢N W] 4 5 033?35 S/N_ [ Muitimeter 5/N 80040300
Cattbrated By: u_lﬂ LY A e Date W Q{yﬂL
"aviewed By: UO\{ a"’l I o \x"’ %/

i cartficote shall no! be reproduced excapt In ful, witheut tha witton ogproval of Ludium aosurements, Ing, AC Inst. [ A Dl 1
AN S G228 Y1190 oy Fa(;ses; etectric (NI-Pot) and Continuity Test




P8/19/2005 14:54 8656753677 AUXIER & ASSOC. PAGE 11
LUDLUM MEASUREMENTS, INC.

—'-:::x.\ g 'T_‘-‘\n\""\. '_/':
M pedaner and Slondachuer (O 2 POST OFFICE BOX 810 PH, 325.235-5404

Scientific and Industrlal RN & 501 OAK STREET FAXNO. 326-235-d4672
Ingtruments SWEETWATER, TEXAS 79556, U.S.A.
" CONVERSION CHART
Customer _AUXIER & ASSOCIATES Date 29-Dec-04 Order #, 2279991287626
Model 2221 Serial No. \ lF7 (o 97 Detector Model 44-9 Serlal NO.M&j
souce (.6-137 194.6 High Voitage 9400 v
Input Sensitivity § 6'_ mv
"As Found" Readings (CPM): Aftar Adjustment Readiings (CPM):
Reference Polnt e —= ANGIOQ Range/Scale T Angleg Range/Scale

150 mile __Wp M/ 320 | x|k

S0 | (40 l
(5 GO 12

D 200 | x|go
[.5 SO f

|
|
|
l
o v Y. _ 3% |}

"As Found" Readings: After Adjustment Readings:
Reference Palnt Digltci Count Time Digital Count Time

130 Rk Y/ V/A 32659 | £ gee
50 | (1102 |
|5 _e041
3 207!
|5 = S36 j/
[ Ay T 384
Signature: / 7 j/[_n‘,-,___\ vare_R2.9 - Dec - 04

e RMCI7.16 04/09/2003
® Serving The Nuclear industry Since 1942 o



98/19/2885 14:54 8656753677 AUXIER & ASSOC. PAGE 12

) Ossigner and Manufacturer P N PET LUDLUM MEASUREMENTS, INC,
; ¢ AN POST OFFICE BOX 810 PH, 325-235-5494
M Sclonfific and Inclusia CERTIFICA TE\&_@,G@WM( 501 QAK STREET FAX NO.- 325235-4672

SWEETWATER, TEXAS 79556, U.S.A.

CUSTOMER AUXIER & ASSOCIATES ORDER NO. 227999/287626
vfg. Measurements, InC, Model! 12 seriaiNo. _] 2 1_28 8
vag. Model Serial No.
Cal. Date 2.Jap-Q% Col Due Date 2-1an-0é Cal. Interval 1 Yaqw = Meterface__ 2026356
Check mark [¥] appiies to applicable instr. and/or detector AW mfg. spec. T. 78 °F RH 41 % Al 700.8 mm Hg
[] New Insturment  Instrurrient Recelved (FTWithin Toler. +-10% [ 10-20% ] Qut of Tol. [ Requiring Repair [ other-See comments
G Mechanical ¢k, Gd Meter Zeroed O Background subtract (O Input Sens. Linearty
(A F/SResp. ck R4 Reset ck. [J wWindow QOperation M Geotroplsm
M Auglock. [ Alarm Setting ck. G4 Batt. ck. (Min, Voit) 22 VOC :
alibrated In aceordance with LMI SOP 14.8 rev 12/05/89. (O Catirated In accordance with LMI S;OPﬂ11 4.9 rev 02/07/97. v
reshold m
Instrument Voit Set &OQ V Input Sens. ;3 5 mVy Det, Oper. vV at mYy DialRotio = '
1 HV Recdout (2 points)  Ret./inst. 500 _K1Q Vv Ret./inst, 2000 2022 v

COMMENTS: Ca [ hratee w/ 39" Cable .

Sarnma Callbration: GM deleotors posliioned parpsndicular la source excapt inr M 44-0 In which the front of probe jacea sousce.

REFERENCE , INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT "AS FOUND READING" METER READING”
X 1000 400Kepm Ho® YAo
, X 1000 180Kcpm 10O . (3O
~ X100 A0Kcpm Hoe =Vl
X100 10Kcpm (oo 171>
X 10 4Kepm Hoo Yoo
X110 1Kepm o0 100
X AQ0com WI0 4nd
X1 100cpm {al'=) 100
*Uncertainty within 2 10%  C.F. within = 20% ALL Rangs(s) Catibrated Electranically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING” CAL, POINT RECEVED METER READING*
Ratal s A0Kepm o Hp L HE&) 29
—_ d¥cpm ol (e — Yo ()
—400cpm_ (2] —Yolod
ADenm o Qin

twudlum Measusemer, inc. cedifles that me cbove Intrument has been oalibrated by standands acsabla 16 1he National nstute of Stoadards and Tachnalogy, of 1o the calrahan factifias of
othar internanonol onaards Organization mamags. o hove been derved from oceaptad veluss of natural phyyeal constants of have tieen delived by Me :g{": ype of :%Hbruﬂon lecquo;.
The calibration tystem conforms to Me reguiremants of ANSI/NCSL 234011904 and ANSI N323.1978

Stata of Texos Calibration Licensa No. LO-1963

Reference Instruments and/or Sources: '
€137 GammasN ez etz Omses (Jsws (Dricos Trere [essz Tlesst Tlrzo [Jraa Thies
{(J Alphas/N [J 8etas/N ] other
& m 600 5/N 57

) Neulon Am<241 Ba 5/N T004

[ ,Oselitoscope SIN_ & Muitimeter /N 80040300
Caliorated 8y: Date _2.™ \] an-04§

wiewed By: (-JQ ﬂké Date fj "4 OK

~— s ¢ortficate shal notbe rwroolced axcapr In jill. without ihe wilten opproval of Ludhum Maosuremania ine. AC
FORM C22A. 11/26/2003 ' o]

Inst. ] Pomed Dislectric (H-Pat) ond Continuty Test
Y 3 entan:
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LUDLUM MEASUREMENTS, INC.

Designaer and cr;gcmufcc:*urer POST OFFICE BOX 810  PH. 325-235-5494

SCiBﬂﬁﬂC Gﬂd |ﬁdUS‘mGI P oo™y PR P 501 OAK STREET FAX NO 325‘235'4672
Instryrnents . SWEETWATER, TEXAS 79556, U.S.A.
s Bench Test Data For Detector
Detector A4-9 Serlal No., _P P\ 127 lé(o
Customer AUXIER & ASSQCIATES Order #, ___220960/284119
Counter 2200 Serial No. 8 301 2 Counter Input Sansitivity 5 S myv
Count Time mm&%[lmmu_w Distance Source fo Detector _Qu [£gg e,
1o, Yelepm = hoe - lojflceom
Ofther 12,480 dpsm, 2%, Goo.:{gm
High sotope _Tc =T Isotope sotope Isotope
Voitage Background Size 14100 epm Size . Size Size

QOO 1, l('); L{Qx‘(a

Signature W \j %ﬁ"’—‘ Date 19-Aey -0%
‘ J

——FORM C4A 04/09/2002
e Serving Ths Nuclear Industiy Since 1962 »



Designer and Manufacturer ) LUDLUM MEASUREMENTS, ].NC‘

B scienti (:jf; dustial POST OFFICE BOX 810 PH. 325-235-54%94
J cientiie ane Tousiia CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-44
' SWEETWATER, TEXAS 79556, U.S.A.
OMER  GRIFFIN INSTRUMENTS ORDER NO. 230493 / 288981
4 Ludlum Measurements, Inc. Model 19 ’ Seriaf No. 7/.;7/ Z ? ;
~g. Model __ Serial No.

Cal. Date 23-Feb-05 Cal Due Date 23-Aug-05 Cal. inferval ___6 Months  Meterface 202-016
Check mark Mopplies to applicable insir. and/or detector IAW mfg. spec. T. 75 _°F RH 32 % Al 6988 mmH
(J New insirument  Instrument Received  [_] Within Toler. +-10% [] 10-20% [] Out of Tol. [l Requiring Repair [] Other-See comments

4 Mechanicat ck. 4 Meter Zerced (7 Background subtract 0 nput Sens. Linearity

A F/S Resp. ck 4 Resetck. [ Window Operation R4 Geotropism

[ Audiock. - [ Alarm Setting ck. 4 Batt. ck. (Min. Voli) 2.2 ¥DC

] calibrated in accordance with LMI SOP 14.8 rev 12/05/89, gpdﬁbrcred in accordance with LMI SOP 14, 9 rev 02/07/97.

>/ s~ Threshold
instrument Volt Set /Z Z YV Input Sens. 3 mV Det. Oper. Vo oat mV Dicl Ratio =
[C] HV Readout (2 points)  Ref./Inst, ' / Vv Ref/inst. / N

COMMENTS:

(Gamma Calibration: GM deteclors positioned perpendicular to source except for M 44-9 in which the front of probe faces source.

REFERENCE INSTRUMENT REC'D INSTRUMENT
S~ RANGE/MULTIPLIER CAL. POINT "AS FOUNDREADING" METER READING™
5000 A000UR/hr a2 A £fd g
5000 1000UR/hr | : e 0O
500 ’ — 400uR/hr= T [ )
- 500 100UR/hr | o
250 - 200uR/hr= B2 A2 ofin ‘ Zoo
250 100UR/hr . A=
50 742’0 cpm : ==
50 VA 70c0m 1 C >
25 30624 cpm B : oz
_25 225 cpm v s
“Uncertainty within £ 10%  C.F. within+20% ' 50, 25 Range(s) Calibrated Electronically
REFERENCE  INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT -
CAL. POINT RECEIVED METER READING* " CAL. POINT RECEIVED METER READING
Digital- ' Log
Readout : Scale

udlum Measurements, Inc. certifies that the above instrument has been calibrated by standards traceable to the National Instifute of Standards and Technology. or to the calibration facilities o
sther Infernational Standards Organization members, or have been derived from accepted values of natural physical constants or have been derived by the ratio type of calibration technique

he calibration system conforms to the requirements of ANSI/NCSL Z540-1-1994 and ANSI N323-1978 State of Texas Calibration License No. LO-19
Reference instruments and/or Sources: ' _
Cs-137 Gamma SN (162 - [J ez [ mses D._sms Ul noos b4 a7 [Jess2 [lesst [lz20 [d73e [hets [ Neutron Am-241 8e S/NT-3
7 shas/N Beta S/N [] Other
347500 S/N 125489 cilloscope S/N 4 Muttimeter SIN 48260348
Calibrated By: / Z@ /u’u/féil Date = 5 ’gé/ @5’/
Reviewed By: (\.,} , U’.i & “_‘; ( i hEAN / Date 7;;: TS SS

gy >

. g . . .y - P . sz LR N
This cerfificate shall not be reproduced excepi in full, without the wiitien Gooroval of Trimliem kimme smmmmats o f
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CALIBRATION CERTIFICATE FOR 44-10 PROBE #  PR132%47
Owner: IMPACT '
DATE: 08/23/05 LOCATION: Griffin Inst
TECH: J. Glenn DATE LABT CAL EXPIRES: 02/Q3/05
REASON FOR CALIBRATION:
® Due For Calibration o Repair (See Remarks) O other (Sea Remarks) O Due and Repair
NIST TRACEABLE EQUIPMENT AND STANDARDS USED DURING CALIBRATION
MQDEL: 2221 SERIAL #: 126523 CAL. DUE: 01/02/08
MODEL: SERIAL #: CAL. DUE;
SOURCE #: QOther ISOTOPE: ACTIVITY: ASSAY DATE:
SOURCE #: 99-1816 ISCTOPE: Cs137 ACTIVITY: 123 uCi ASSAY DATE: 0B8/12/98

GEOMETRY: For G-& Probe - Bource placed In desk drawer, no planchet or jig, probe on top of desk, All Others: Jig
upgide down with source undsrnsath, acfivity slds up.

Physfcal Conditlon: @ sat O Unsat

Efflctency From Last Calibiratlon: 4.5% .Previous HV Set Point: 8a0 Vv
[ Counts (CPM) | { Background (CPM)j [ Net CPM: | Dacay (yrs): 6.00
126501 8933 117568 AF Efficiency: 4.95%
Is the AF efflclency within 20% of the efficiency fram the last calibration? @ Yes O Ne
Raproduclbliity: 124990 124510 124170 Average: 124556.67
~ Are the Individual counts within 10% of the avarage? ® Yes O Ne
High Valtage: Source Response (CPM): Backgreund (CPM): Net CPM:
N/A
Hv RESPONSE  BACKGROLND NET CPM Decay (yra): 8.00
Y Efficiency:”
'Ramarks:
Does Instrument Mest Final Accéptance Crlteria?: ® Yes O Na
Calibration Sticker Attached?: ' ® Yes O No
Date Instrument is Due For Next Catibration: 08/23/06

~— Perfarmed/Reviewed by: % % Data: 8/23/2005 Enterod byg[; initials

Calibretionz perfarmad to ANS| NSZ34-1987 standards
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La Garde Park

1.0 Introduction

The data validation of eleven soil samples from La Garde Park, that were analyzed for
cesium-137 and Co-60 (EML HASL 300, 4.5.2.3). was completed in May, 2005. Level
II1 data validation was performed on 100% of the environmental samples collected during
the remedial investigation activities. General Engineering Labs, Charleston, SC,

produced all the analytical data.

2.0 Procedures

The sample data were validated following the logic identified in the STEP Data
Validation Procedures for “Radiological Analysis™ and “Gross Alpha/Beta” (1995). The
data validation qualifiers applied by the reviewer were recorded in a column adjacent and
to the right of the laboratory results. A data validation reason code was also added to
each of the reviewer’s qualifiers to provide the user with a means to identify which

results were qualified and the reason for the qualifiers (Table 1, Page 5).

3.0 Summary of Data Validation Findings

This data validation report reflects the data validation findings for samples associated
with La Garde Park. Overall the data was of excellent quality and all measurements
required to satisfy the project QC objectives, PARCC were met. Each of these measures

and specific data qualifications are discussed below.

Accuracy: Accuracy is measured by the results from the recovery of known amounts of
compounds or elements from laboratory control samples (LCS), matrix spikes (MS) and
surrogate recoveries. The overall measure of accuracy for the site was calculated by
comparing the number of spike recoveries that exceeded the laboratory limits by the total
number of LCS, MS and surrogate spikes. For the cesium and cobalt results accuracy

was measured at 100%.



Precision: Precision is a measure of the agreement between duplicate sample
measurements of the same quantity and is reflected in the RPD between spikes and the
RPD for the field duplicate analysis. The overall project QC objective for precision is
90% or greater, and the measurement for La Garde Park is 100%.

Representativeness: The measures of representativeness -- sample handling, analytical
blank analysis, field blanks — were met for all sites. Designated analytical protocols were
followed. Holding times were met. Overall, no major problems were identified resulting

from analytical failure.

Comparability: All data were analyzed using appropriate approved methods of analysis.

All data results were reported correctly and in standard units

Completeness: Completeness is the amount of valid data compared to the planned
amount and is expressed as a percent of the usable data points divided by the total
number of analytes for each parameter analyzed. Out of a total of 22 data points, no data

were rejected, resulting in a completeness of 100%.

Data validation summaries, which function as worksheets for the validation task, are
included for each parameter in each data package. The following section highlights the
key findings of the data validation for each analysis.

4.0 Analysis-Specific Data Validation Summaries

Cesium-137 and Co-60 by EML HASL 300, 4.5.2.3
Eleven soil samples were analyzed and validated for radiological constituents. Overall,
the data are of good quality and are usable as qualified. Data were reviewed for the

following:

Holding Times/Sample Condition. No qualifiers were réquired. All holding times

were met.

Initial and Continuing Calibration. All standards were calibrated as required. The

CCVS efficiencies were checked and calibration frequencies were met.

2



Blanks. No elements were noted in the blanks. No qualifiers were required.

Matrix Spike/Matrix Spike Duplicate(MS/MSD)/Duplicate. No MS/MSD results

were analyzed.

Laboratory Control Sample (LCS). LCS analyses were performed for the project

samples and all QC criteria were met.

Field Duplicates. Field duplicates were evaluated and the results were within the QC

limit.

Quantitation. All results were acceptable as reported by the laboratory.

5.0 Data Qualifier Definitions

Qualifier
U The analyte was analyzed for, but was not detected above the reported
sample quantitation limit or the reported analyte value was not
detected above 5x or 10x the level reported in laboratory or field
blanks.

J The analyte was positively identified; the associated numerical value is
the approximate concentration of the analyte in the sample.

UJ  The material was analyzed for, but was not detected. The associated
value is an estimate and may be inaccurate or imprecise.

R The sample results are rejected due to serious deficiencies in the ability
to analyze the sample and to meet quality control criteria. The presence
or absence of the analyte cannot be verified.
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Table 1: Data Validation Reason Codes

Reason Code

Definition

01 Sample received outside of 4+/-2 degrees Celsius

01A Improper sample preservation

02 Holding time exceeded

02A Extraction

02B Analysis

03 Instrument performance — outside criteria

03A BFB

03B DFTPP

03C DDT and/or Endrin % breakdown exceeds criteria

03D Retention time windows

03E Resolution

04 Initial calibration results outside specified criteria

04A Compound mean RRF QC criteria not met

04B individual % RSD criteria not met

04C Correlation coefficient >0.995

05 Continuing calibration results outside specified criteria
05A Compound mean RRF QC criteria not met

05B Compound % D QC criteria not met

086 Result qualified as a result of the 5x/10x blank correction
06A Method or preparation blank

068 ICB or CCB

06C ER

06D T8

06E FB

07 Surrogate recoveries outside control limits

07A Sample

07B Associated method blank or LCS

08 MS/MSD/Duplicate results outside criteria

08A MS and/or MSD recovery not within control limits {(accuracy)
08B % RPD outside acceptance criteria (precision)

09 Post digestion spike outside criteria (GFAA)

10 Internal standards outside specified control limits

10A Recovery

10B Retention time

11 Laboratory control sample recoveries outside specified limits
11A Recovery

11B % RPD (if run in duplicate)

12 Interference check standard

13 Serial dilution

14 Tentatively identified compounds

15 Quantitation

16 Multiple results available; alternate analysis preferred

17 Field duplicate RPD criteria is exceeded

18 Percent difference between original and second column exceeds QC criteria
19 Professional judgment was used to qualify the data

20 Pesticide clean-up checks

21 Target compound identification

22 Radiological calibration

23 Radiological quantitation

24 Reported result and/or lab gualifier revised to reflect validation findings
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GENERAL ENGINEERING LABORATORIES, LLC
2040 Savage Read Charleston SC 20407 — [B43) 556—81 71 - www.gal.com

Certificate of Analysis
Company @ Step, Ine. -
Address: 1096 Floyd Culler L
Oak Ridge, Tennessco 37830 :
Repon Dale: April 27, 2005
Contact:  Me. Doug Hawa .
Project: La Garde Purk ESX
" Client Samyie ID: LPS50103035 Project:  STEPQQ402
Samplc 11X 133576001 CiientI:  STEPI
datrix: Soil . .
Colect Date: 30-MAR-5 10:035 .
Receive Dake: 01 -APR-O3
Collector: Cliant . ?ﬁf
Pacumeter Qualifier - Result Uncerlning DL RL Unils Qued BT AnalystDute  Time Butch Methe
Rud Guomsia Spec Analysls t
Gamtnaspee, Genma, Solkd (Standard List) . .
Clesinm—137 u 000160 . +~0.0125 Doz ¢.log e & AKE 04403/05 2206 413895 |
Cobelt-60 "02n%  +-0.0327 00184 . 0100 _pCifn
: The fnllowing Prep Methods were performed
T Methnd . Yrescription Anulyst . Date Time  Yrep Batch
Dey Seil Prep Dry Soil Prep GL-RAD~A-021 TC 04104703 1133 413761
The following Analytical Melhods were garfurméﬂ _
Method Description " Analyst Comments

l EML HASL 3K, 4.5.2.3
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. GENERAL ENGINEERING LABORATORIES, LLC

2040 Savaga Roed Charleston SC 28407 - (&843) 556-8171 - wvew, gael.com

The Lallowing AwslyBcal Methudy were performed

TCH

Certificate of Analysis
Lomgany Slt‘:l}: Inc, '
Addross: 1006 Flayd Culler CL
- Oak Ridge, Tennessce 37830 :
- L Repart Date: Aprl 27, 2003
Contact: . Mr. Doug Huwn :
Project: - L GardeFark EST
Chient Sample ID: 1LPSS020305 .. "Project: STEPO0402
Sample ID: 1335768002 ClientID:  STEPODS
Matriv: . Sail -
Collect Date: 30-MAR-OS 10010 .
"Receive Date: _Q1-APR-03 :
Colfecion Cliznt Eev
Parmmeter | _ ualifier Wesult  Uncertabinty DL RL Units &)Lug DF  AnalystDate  Time Datch Metha
- . Rad Gamma Spee Analysis ' '
Ganmaspec, Gamma, Solid {Siandard List) . . . .
Cesium—137  ~ [N 00194 =002 00352 D.100 nCilg W AKB 04/05/03 2207 413891 ]
Cobal—60 ' 0179 +/-0.038 0.037 0.100 pCile
. Jue folloysing Prep Methods were perfoemed o
: ,%-'lcllxtyd Descriptinn ) Aralyst | Date Time  PrupBatch
- Dry Soil Prep . Dry S0l Prep GL-RAD-A~021 /0403

1133 413760

Method Description

Analyst Comments

1 : .EML HASL 300,4.5.2.3
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 GENERAL ENGINEERING LABORATORIES, LLC -

2040 Savaga Road Charleston SC 28407 ~ (B43) GSB-0171 — woavgel.com

e
Certificate of Analysis .
C‘ompﬁh)‘ . Step, tne.
Addreset 1008 Flayd Culler CL. .
Ouk Ridge, Teanasssee 37320 . .
. . Repoit Dale:  Aprit 27, 2005
Confucl: br. Doug Hawn . . .
. Projecl: La Garde Park ESI
Client Sample ID: 1LPSS030303 - Project: STEP(0402
Sample T; 133576003 . ClientID:  STEFO0] -
- Magrix: Suil : : . :
Coleet Dater 30-MAR-05 10:.22 '
Reccive Daote: ~ (01-APR-05
Collettor: i Client ?Eﬂ\] -
Euramcler Qualifier Result TIncertaluty DL, RL Units Qr).u,? DF  AmalystDate  Time Batch Metho
« ‘ ' .

Xtad Gamma Spec Analysis
Gammaspee, Gammu, Salid (Standard List)

Ceslum—|37  ~ 0.2 +-0.0326 0.029 0100 pCify ARR (4M5/0S 2231 413891 -1
Cobali-63 . u 000347 +~0.0259 00259 0.10D. Gl L& ’ '
‘ Jhe .['cdlllwing.l'rep Methids were perforined - . . .- .
U wlethodd Deseriplion . Annlyst Date Time - Prep Batch
Dry Soil Prep Dy Sail Prep GL-RAD-A-D11 TCI . OWudNs 1133 413761
The Fallowing Anulytical Methads were prrlormed
Method Deseription Analyst Comments
! ) ENIL HASL 300,4.5.2.3

Page 17 of 250



GENERAL ENGINEERING LABORATORIES, LLC'

2040 Savage Foad Charleston SC 29407 - (843) 556-8171 - w.w.gei.cgm

Pagc 18 of 250

Certificate of Analysis
. Comparny : * Step, Inc,
Addivss 1008 Floyd Culler Cr
Ok Ridge, Tonnzssea 37830 )
. . . Repor Dale: -April 27, 2005
Contuci: M. Doug Hawa . )
- Project: La Gurde I'ark ESI
Client Sample IIx LPSS040305 Project: STEPOQ4{2
Sample 1D - 133576004 Clieat ID:  STEPIO]
Matrdx: . Soil e .
Collect Date: 30-MAR-D5 10:20
- Regeive Dale; © Dl-APR-O3 R x
Collectar Clicut e :
Parameler Chualilier Kesult  Uneeriointy DL i Unlis QL«Q IF  AcalystDate Time Bateh Methy
Rud Guunta Spec Anulysts - o - s
Gannaspes, Gawne, Solid {Standard List) : .
Cesium—137 0114 +/-0.0242  D.020] 0,100 pCifg - AKB O4/05/05 2232 413391 1
Cobalt-60 0.0m193 +-0.015 0.016 00 0 plifg
The following V'rep Methods were peclormed :
~ Methud Description Analyst Diate "Time  Prep Balch
Dry Soil Prep Dry Soil Frep GL-RAD-A-{U1] TCl 04404703 1133 413761
The j'o.llowing Analyties] Methods were performed -
Method Dascription Anplyst Camments
t EML HASL 300, 4.5.2.3


http://WiW.gd.com

 GENERAL ENGINEERING LABORATORIES, LLC

2047 Savage Hoad Charlzslon SG 28407 ~ (843) 556-8171 — www.gel.com _

\—/’
Certificate of Analysis
Company : SL:',:,'Inc'. :
Address ;1008 Floyd Culler Ct
Oak Ridge, Teoncssoe 373D : -
: . . ) Repart Daler  Apeil 27, 2003
Contazh Mr. Doug Hawn o
Pricel: T.a Garde Park EST
Client Sumple ID:~~ LPSS050305 - . Projectt  STEPOOSNR
Sample 1D: .~ . 133576003 Client ID:  STEPQAQI
Matrin: . Soil .. ) .
Collect Date: I0-MAR-U5 10:15
Receaive Dute: 01—AFPR~0S5 . :Re.} L.
B . 1
© Collectnr: - Clismt : . . -
] .
Purnmeter . Qualifler Result Uneertuinly DL 1L Units @H&{’Db‘ AnalystDute  Time Balch Methe

-Tod Gumma Spec Analysis

Canmnaspec, Ganuna, Solid 1'.Sramfcrré! Lizz) ) .
Cezium-137 : U 00500 . +/~0.0368  D.0OT] 2.100 pCirg W AKB 040605 0732 413891 1
Cebuli—-60 0,139 +/-0.0537 00408 a.L00 pCie

. e folluwing Prep Methuds were performeﬁ :

U "Melliod Description Analyst Date © Lime  Prep Butcl

Dy Soil Preg Dry Sotl Prep QL-RAD~A-021 - CTCL 040405 1133 413761

The following Analytical Metliods were pertformed .
fethod - Drescription Analyst Cnminents
1 ] EML HASL 30G, 4.5.2.3
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. GENERAL ENGINEERING LABORATORIES, LLC

2040 Bavage Road Chareston SC 29407 - (B43) 586-8171 — www.gsl.com

Certificate of Analysis
Cumpany :  Step, lnc.
Addeoss s 1006 Floyd Culler C8, )
. " Oak Ridge, Tennexsee 37830 _
. Report Dale:  Apidl 27,2005
Conlactt . - Mr, Toug Hawn - . .
Project: La Gurde Pavk ES1
Client Snmple TD: LESS060305 o " Profect: STEPQO402
Sample JD: - . 133376006 . ClientID:  STEPOCI
Matnix: Soil . ’ ' ) :
Collect Date: J0-MAR-05 14:00
Receive Dule: O 1-APR-0S -
Colcitor: Client_ Ieu
Yaramueter Qualilier  © Resull  Uncertainty DL RL Units Qr?ufJ, DI ApalystDate  Time Buteh Methe

Rad Gammz Spee Analysis
Granmezspee, Gampsa, Solid (Stendurd List)

Cesiomn—[37 . Q178 4~0040 00459 . 100 " plifz AKB 040605 0752 41389/ )
Cobalt-60 0.115 ~ +/=0.0407 0.0396 0100 pCifg .
'The following Prep Methods were peﬁ‘onnud . -
\/ “Method Descripbion . ) - 'Anal}-st . Thate Time Prep Balch

Dry Soif Prep Dry Seif Prep GL-RAD-4-021 . . ToTeL S H05 L33 4376

‘The follywing An:xll}'tica} Methaods were perfucmed .

Method Descriptivn . Analyst Comments

! EML FHASL 300, 4.5.2.3
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GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Road Charleston SC 28407 - {943} 555-8171 — wwve.gel.com

Certificate of Analysis
Company @ . Step, Ine.
Addepss: 1006 Floyd Coller CL
Cuk Ridae, Tenaessae 37830 - - .

. - . Report Dule:  April 23,2005 -
Coolact: W Dovg Hwsn .
Pmject: La Garde Purk EST

Clicot Sample ID; . LPSSU60305 DUF Project:  STIEPO0402
Sample ID: . o E33576007 . . CheneID:  STEPOO!
Marrix: - . Sail : .
Collect Date: I0-MARA 14:00
Receive Date: ‘ 01 =AFR-OS : : ' -
Collectnr: -~ lient Kent
Parumeler Qualifier Resull * Uncertainty = DL RL Unils Qu& DF  ApalystDate  Thne DBaleh Dletlhw

" Rud Gummu Spec Analysis
Gamnaspee, Ganmnut, Solid (Standard Lise} B
© Cesium~137 - Q178 /05702 (J.0558 01060 pCife AKB 0406/03 U%31 41338 ]

Cobalt—60 _ TU . DOBOI 4/-0.0M0L GOEEZ D00 pCilg
) hc following Prep Methods were perlormed
¢ ~Nielhod . Deseriplini .. Analyst - Date Time  Prep Boich
Uiy Soil Prep Dry Sail Prep GL~RAD-A-02] . TCA 044705 1133, 413761
The rumnwingim-ls-ﬂcai Methuds were perloomed .
Beihod ; Desexiplion . : . Analyst Conmients
! . EML I348L 300, 4.5.2.3

Page 21 of 250



GENERAL ENGINEERING LABORATORIES, LLC

* 2040 Savage Hoad Chareston SG 28407 - (B43) 556-&1 71 — www.gel.com

Certificate of Analysis
Compu-uy: Siep, Tnc.
Adbress: 1006 Flayd Culler Ot
" Dak Ridge, Tennesses 37830 . E X
- : Report Date:  April 27, 2005
Coataci:  Mr, Doug Hawn . .
Project: L Gorde Park BST
- Client Sample I LPSSO70305 Proiect: * STEPDO4M02
Saraple I 133576008 ClientID: STEFUOL
Magrix: Soil . : S
Collect Date: , 30-KIAR-05 [4:15 o
" Receive Dale: 01—-APR-05
Collector: Client EW
Parameter

Rrd Gumma Spec Analysis
Garunaspec, Gamma, Solid (Swadard List)

- Qualifier Resull Upeerluindy DL 1L

‘401 +/-0430 00577 0.100

Units il DF AnsgstDate . Time Batch Metho

p0itg AKB 030305 0753 413831 |

Page 22 of 250

Cesium—137
Cohalt—-60 0.228 | +-0.0504  {.0507 w100 plitg
. The following Prep Methods were perfored . .
' \—ﬁ"Methn;l Dezeription Analyst  Date Thne Y'rep Batch
Dry Soil Prep _ Dry Soil Prep GL-RAD-A-C21 ) . TEl {4/04/05 1133~ 413761
;l‘kie following Analytical Methods were performed .
Metlod Dieacription Analyst Corinents
i EnIL HASL 300, 452.3
AN


http://ibfWfi.gBl.com

GENERAL ENGINEERING LABORATORIES, LLC

. 2040 Savage Road Charleston SC 28407 ~ {843} 556-8171 ~ wyww.gel.com

AN
Certificate of Analysis
Company :  Step, Inc.
Address: 1006 Flogrd Culter CH. |
Qak Ridge, Tennessen 37530 - : .
. Report Date: April 27, 2008
Contacl; bir. Dowg Hawn ~ .
Projecl: | Lu Gaorde Purk ISl
Client Sample ID:  LPSS080305 Project:  STEPODMO2
“Sample ITh 133576005 Chient ID:  STEPODI
Matrix: - Suil ] : ' .
Collect Date: . - 30-MAR-05 14:22
Receive Date: " OI-APR~O05" 2
Collecior: Client ' : . [\ aJ . .
arameter Ouulilier ‘Busull * Uncertainty DL RL  Dnils JudDF AmalystDale  Time Batelh Metho
Rad Gamimu Spec Anglysis R b '
Cammuspee, Gamme, Solid {Stundard List) : . ]
Cesium-137 ' 0100 #-0.029] 00273 810 pCig ) ALE QL0705 2181 413831 f
Cabali—60 ’ U 00059 +-0.0156  0.0263 0100 pCirg L. :
Cle Following Prep Mf:m'uds were periormed )
L T Method Descripticn o Analyst Dale . . Time  Prep Batch
Dry Soil Prep . Dy Soil Preep QL-RAD—-A(2]. TG ) Q003 1133 413761 -
The Tullowing Annlytic;‘ﬂ Meihods were perfacmed - .
Methed Dieseripitinn . Anulyst Commenty
4 ’ En{L HASL 300, 4.5.2.3 '

Page 23 of 250 -



GENERAL ENGINEERING LABORATORIES, LLC

2040 Savage Read Charlesion SC 28407 — (843} 556-8171 — www.gel.com

Page 24 of 250

\_/
Certificate of Analysis
Company :  Slep, {nc.
Address: 1004 Floyd Caller C1
Quk Hidge, Tennessee 37830
) . Report Date:  April 27, 2005
Cantact; Mz Dong Hawn -~ . S
Project: La Garde Purk ES1 -
Client Sample I LPSS090305 Prolect: STEPO402
Sample ID: 133576010 ClieniId:  STEPO)
.Matrx: - Soil | ]
Collect Date: 30-MAR-05 14;20 .
Receive Date: . 01-APR~03 . )
Collector; Clacat 24 :
Larameter Qualitier ~ Resull  Uncertainty . 1L Tnits Q{.{_rj DF  AnpalystDale  Time Tateh Metho
Rad Gamma Spec Analysis ' v :
Gammaspee, Ganma, Solid (Stwidard _Lf.r'I} ’ . . o )
. Ceshun~157 0.179 0434 00352 G.10¢ pCifg AKE 04/07/05 2341 413891 1
Caobali-60 u 0.00725 00194 00362 0300 peifg - W :
- the fulloacing Prep Mothods were performed ‘ :
; A?i\/’l\.inﬂmd Deseription . Aualyst Date Time Pren Batch
Dry Soil Prep Dry Sail Prep CL-RAD-A-021 TCL 34/04/05 1133 413761
The following Analyticul Meathuls were perfurmed
Methiod Descriptinn . Analyst Comments
1 " EML HASL 300,4.5.23


http://Www,gB,l.com

GENERAL ENGINEERING LABORATORIES, LLC
2040 Bavaga FHoad Charleston $C 28407 — (H43) 556-8171 — www gel.com

 Certificate of Analysis
Company :  S1ep, Inc... _ .
Address . 1006 Floyd Culler CL
Chik Ridee, 'concsses” 37830 . . :
T ’ Report Dale:  April 27, 2003
Comtact; . M. Doug Fawn )
Project: 1.8 Garde Park ESI
Cliert Sample TD: ~ LPSSICU305 _ Proiect: . STEPOGA02
Sample ID: : -133576011 : ' Cliet Il STEPUIOT |
Muourix: . Soil.
ggllectDﬁlm: 30-MAR-05 14:17
ceive Date: DI-APR-03 .
. Collecior: Clisal ) : &N
Parsmetey Qualifier -+ Resull Uncertainty DL -RL . Units \‘!?U‘("DF " AnalysiDate Time Dolch Methe

Ead Camma Spee Analysis
Canimnespee, Gownra, Solid {, S!.:m{!ﬂrr'd List)

Cegiom~137 .- — " 0835 +-0,14] 0.0776 0.100 " pCide AKDB D4/0705 2341 4153891 1
Cuobale-63 - . g8 H-0077 0.00640 0.100 pCife
. The [ollowing Prep Methods wert yerformed
2T Methnd Description : Amalyst - Dhate Time  FPrep Batch
_ Dry Soil Prep Dry Soil Prep GL-RADR-A-02§ TC} 040405 1133 - 413761
The following Analytical Muhods were perfurmed -
Nethod Hescriplion ' : - Analyst Commenis
| . EnIl HASL 300, 4.5.2.3

“Page 25 of 250



DATA VALIDATION WORKSHELT

RADIOLOGICAL
. Reviewer: _Kitehings Date: 4 f z9
Srojeet:_LaGarde Parlc SDG:_ 13357k Matris/No. Snmplegs S~ {1
\——/' _
L. Sample Blanapentent
A. Sumple Preservation, Hendling and Transport
1. Have all sumples been preserved with HNO; to pH <27 Yes Np @
2. Have sample temperatures beso kept at 4°C {(+ar- 2 C)7 Yes @ N/A
3, Were all sumples received in proper condition? (¥a) | Mo N/A
4. Were any yualificalions required based on this infiormation? Yo (NTJ\ N/&
\“_H/
Caoler @ 1(-7{ .O% ~ Y1 ?VQ{; )’QT;M.}:AF‘J .
J
B. Chaln of Custody
f. Were all samples properly recorded on COCs? Lep | L “,% 1 (ir_; Na /A
2. Were correel apalyses perfarmed on sturples? O_m'ul CS’EQ No Ni&
C. Holding Times
1, Werg samples anafyzed within aceeplable holdiog times? @ Nor /A
L 2. Were any qualifications required bused on this information? Yoy @ N/A
1\/ ~
’ SAMPLED PREPPED/ANALYZED
220k
LPI S u [ &
5/ >0 g 234}
1L Calibrations
1. Were proper number of calibration standards used for ench analytical instruraent used? ﬁ’\g No N/A
2. 1s the calibretion correlation coefficient =or = 0,995 for coch analylical instument used? 'ud No ﬁ )
e
3. Are initial and conlinuing calibration V{,nﬁgauonWiLhin qng m No N/A
o ror=thucceplancs window?
4. Arc CRBDL Stendard %R wilhin 10% {+ or . 1%) auceptance window? Yes No N/A
5. Were any qualificationy required based on this informalion? Yes @ NfA
Commctgéé?unlat'cuhom ¢/ /ﬂ@ 7eai L!C),’nw -
“y '
Veuaf QO Cs {3z 11,:1—12,33’/
2660 2681~ 266
' L“i ' \J Ce
131~ {327
N\ o@ 77 222 !
~ 24 oS 24037 16 T
{ &
ut{“'?(& 717 l%2z. Sz’i = {52
1 2heZ.  TLif ~2E 3N




DATA YALIDATION WORKSHEET

RADIOLOGICAL
Reviewer: ___ Kltchings Date: o [167
__oject: LuGarde Purk SDG: {33970 Matri/Ne. Sumples: S— 7/
. Bianks
1. Are eny snalytes reporicd in laboralory prep or culibration blanks above the 11,2 Yex @ DN/A
2. Are any analyles reported us nepative values in lobaratory prep or calibralion blanks? Yes @\f;\ /A
3. Were any qualifications required based on this information? Y’cs @{ NiA
Commenis/Qualifications:
C,g\‘é\*ﬁ Cs =137 A
o ~bo R
I¥, ICP Tntecference Cheek Sample (1C8)
1. Were ICS semples run at the beghming and end of cach sumple analysis ron? Yeg N (TR
2. Arc TCS %t within 80- [ 20%4 nceeplable control limits? Yes Na N
NS 3. Were gny qualifications required based on Lhis infarmation? Yes No NqA'
. Cetmments/Qualificativns: \/
V. Blank Spike/Lateraiory Control Snmp]c- {LC%)
1. Are all aqueows LCS 4R within 8C-120% conirol Iimits? Yey No @
2. Are all solid LCS %R within control limits established by EFA? 7S - (25 Yes Ne NA
3. Were any qualifications required based on this information? Yos No N/A
Comments/Qualifications: u
%1%10S
Qs 137 ‘Wy = 109.2
]q.07 :
Co ko 42/ 25 = o]
A~

3




DATA VALIDATION WORKSHEET

RADIOLOGICAL
Reviewerz _ Kitchinys Date: 4 / 4
raject:_LaGaorde Purlt SDG:_ 1335 1k Matrix/No. Sampless >~ {]
¥ Duplleakes
1. Ware samples used for dupliceic sample annlyses ideatdied as field l2lanks? Yes Q(I\ﬁ INfA
2. Fordy, ioafe snmples >5x CRDL, were  RPIIs within control limits Yes No @
of +or - 20% for water, or + ar - 35% lor sml1?
3. For duplicare samples <dx CRIV., were doplicate samples within Yes No @
control limit @ + or - CRDL for water, or +or - 2xCRDL for soil?
4. Were any quelifications required based ont this infrmation? Yes @ N/A
Comments/Qaaliffcations:
ammen Jad P3¢ ‘ C 5 lo: L& ",LI S
G1a%Aa a3
grp -, 092 :1,4{1,0\
Cs B.209 0.2006 4515
YIL  DMatrix Spilke
1. Were samples used for malrix spike sample aqalysis identified as feld blanks? Yis No ,\
\ ~17
2. Were spike recoveries within 75-125% limits (limits do nol apply when original somple Yey No NiA
vongentration exeeeds spike concentration by a facter of 47
N 3. Wery any qualifications required based on (s information? Yes Na I\{:’k
Comments/Qualificntinns;
fva-
VI  TCP Serial Dilution
1. Were %4Ds for ICP serial ditution samples within 10% for nnalytes with concenlrations Yes No N/
greater than 505 IDL? hantt
2. Were any qualifications required based on (his informulion? Yos No N

—(

Comments/Quulifications:




DATA VALIDATION WORKSHIET

Commenis/Qualificativoy:

RADIOLOGICAL
Reviewer: ___Kitehings . Date: ___H { '2*5{
roject: LaGards Park SpG: 33576 Matrix/No. Samples: __S— 1]
X, Sample Result Qualification
Not Required For Level I Dty Vahidation
1. Were sample resulis reporte ! by Jaboratory supported by raw dats? 4 YE Ne N/A
2. Were coimect saloulations vs=d {0 delermine sample results? Yes No Ni&
sty o
3. Were any qualilications required based on this information? Yes (N‘oj N/A
e
Comnents/Qualifecations; .
B 05 ~137) o N kAL
(i
Co —6o O'OO‘HS <O.Q'Z‘7] — (A \
X Field QC
1. Werc uny Tield Duplicates sssociatod with this SDG? Fes)| ™o | N
o N
il 6. If Yes, were RIPDs acceptuble (50% for wuler sauples, 100% Jor soil samples)? ‘ﬁ@ No N/A
2. Were my Tield Dlanks or equipment rinsates sssoctated with thig SDG? Yey Na @
o, Tlyes, were any analytes reported in samplesy >[DL? Yes Nt @
b. Were tay qualilications required based on this infurmation? Yes @ NfA
e
Comments/Gualidications:
Lozas 6035 PUP,
0.]7% Cs™~ O N1k
o418 Co . A
X1, Overall Assessment of Data
i
1. Are there any specific concemns or Hmitations regarding ie data in this SBG? Yes ( N«N N/A
N




Appendix E

Bill of Lading and Waste Manifests



STRAIGHT BILL OF LADING SHORT FORM NOT NEGOTIABLE BOL 040405 - 01

CARRIER: F l.l,

- rier No:

rurchase / Customer Crder No: /I//t’d

Shipper No:
Page 1 of 1

Date:  4/4/05

Received, subject lo the classifications and lawfully filed tariffs in effect on the date of the issue of this Bill of Lading, the property described below in apparent good order, except as noted (contents and condition of
conlents of packages unknown), marked, consigned, and destined as indicaled below, which said carrier agrees to carry lo ils usual place of delivery, if on its route, olherwise lo deliver to another carrier on the route to
said destination. Itis mutually agreed as to each carrier of all or any of said roule lo destination and as lo each pary at any lime inlerested in all or any of said propery, that every service fo be performed hereunder shall
be subject to all the Bill of Lading terms and conditions in the govemning classification on the dale of shipment. The shipper hereby ceriifies that he is familiar with all the Bill of Lading terms and conditions in the
goveming classification and the said terms and condilions are hereby agreed to by the shipper and accepted for himself and his assigns.

Cansignee: IMPAC? Services, Inc.

Oak Ridge, TN 373830

1001 N. Ferguson Rd. - ETTP

Attention:  Bobby Parrott, 865-576-8708

From  Army Corps. of Engineers / STEP, Inc.
Sommerall Gate of Fort McClellan
Route 21
Shipper:  Anniston, AL

Wade Hixson, tTA / IMPACt Services, inc.
516-270-7509 '
Site:  LaGarde Park, Anniston, AL

Route: /(/ /

Trailer No.: /(.—)3 L/ é Tractor No.: 78

No. Pkgs. Description of Material Weight | Class ERG Subject lo section 7 of conditions of
(Kgs.) applicable Bill of Lading, if this shipment is lo
- gs. be delivered lo the consignee without
13 Clean, used, empty metal bins (ST-90s & B-25s) 4432 recourse on the consignar, the consignor
APpl"OX. 750# per bin’ ...9’750# Gross Wt. shalf sign the following statement:
2 Metal bins (ST-90, B-25) containing soil 7273
The carrier shall not make delivery of this
DOT Non-Reg ulated shipment without payment of freight and all
other lawful charges.
) NIA
Approx. 8000# / bin, ~ 16,000# Gross Wt. . Signature of the Consignor
' Gross Wt. of Load ~ 25,750#
If freight charges are to be pre-paid, write or
stamp here "TO BE PREPAID".
N/A
15 Totals 5455
NOTE: Where the rate is dependent on
value, shippers are required to stale
. specifically in writing the agreed or declared
Total Activity: value of the property:

The agreed or declared value of the property
is hereby specifically staled by the shipper to
be not exceeding:

NIA
3 per. (unit)

Additional information:

Project 0502010

Material Description: DOT Non-Regulated Load of 13 Empty Metal Bins and
2 Metal Bins of DOT Non-Regulated Soil Material

§5741 Reference

Label(s) applied: none
Markings: A/ €

Piacard(s) required:
A€

cost reimbursable contract number ____NA

Transportation hereunder is for the U.S. Department of Energy and the actual lotal transporiation charges paid to the carrier(s} by the consignor or consignee are to be reimbursed by the U.S. Govemnment, pursuant lo

T “sto ceriify that the above named malerials are propery classified, described,
. od, marked, and labeled, and are in proper condition for Iransportation according
. \(‘.pplicable regulations of the U.S. Department of Transportation.

This shipment s for the U.S. Department of Energy and the actual tolal lransportation charges paid to the carrier(s) by the
consignor or consignee are assignable to, and shall be reimbursed by the U.S. Government and is subject to the terms and
conditions set forth in the standard form of the U.S. Government Bill of Lading and to any available special rates or charges.
YES{) NO{x}

—.upper: tTA f IMPACt

Contact:

Con .
; %ﬁ&/mﬁu

Mnbne 414 INE

Yl

The additions on the face hereof and {o the lemms and conditions are hereby noted:

Carrier;\

print.{ e ozl ¢ 5 B Kl b bt

verl fontn, M/ oy Date:'71 £/ 105

7/




” r BFI OF TENNESSEE, INC. LMS TICKET NO. j 28 8
pald o 0. BOX 10267 TENNESSEE DIVISION
o B 1orrressoro. Tz o HAZARDOUS SPECIAL AND ASBESTOS WASTE MANIFEST

(615) 896-2075

- GENERATOR

SPECIAL WASTE -- .
ASBESTOS WASTE -- COMPLETE SECTIONS: | THRU X!l {Section 1, if requited ta analyze for hazardous waste characteristics)

GENERATOR
INSTRUCTIONS

COMPLETE SECTIONS: |, i, v, Vi, VIIL, IX, X

SECTION | BFI WASTE CODE_L45Y21940

] / I

SECTION Il GENERATOR
NAME IMPACT SERVICES

GENERATING LOCATION

MAILING ADDREsS  P.O. BOX 4849 OAK RIDGE, TN 37831

PHONE NO. 865-803-2829

SECTION I OPERATOR/CONTRACTOR

NAME

ADDRESS PHONE NO.

SECTION IV OWNER

NAME PHONE NO.

SECTION V WASTE DISPOSAL SITE PHYSICAL SITE LOCATION

NAME MIDDLE POINT SANITARY LANDFILL

MAILING ADDRESS P.O. BOX 10267 - MURFREESBORO, TN 37129 PHONE NO. (615) 896-2075

SECTION Vi RESPONSIBLE AGENCY (LOCAL STATE, EPA)

NAME __ ST of TENNESSEE

ADDRESS _711R.S. GASS BLVD., NASHVILLE, TN 37216 PHONE NO. __ 615-687-7000

SECTION VIi DESCRIPTION OF WASTE CONTAINERS CONTAINERS TYPE TYPE

NO. TYPE UNIT DM - METALDRUM | P —- POUND
CO-MINGLED WASTE : DM - PLASTIC DRUM | Y — YARDS
AKRUORSRE3 | Tarermodal | TONVAGE - Ba-cu BT we-cuBie
0402075 71 and a2 Jiices Y-
OS502010 A O -- OTHER

ASBESTOS WASTE: RQ, ASBEST S, 9,NA2212, PG 111
REGULATED

NON-REGULATED

SECTION VIl SPECIAL HANDLING INSTRUCTIONS AND ADDITIONAL INFORMATION

SECTION IX GENERATOR CERTIFICATION

| hereby cerify that Ihe above named malerial is not a hazardous waste as defined by 40

SECTION X OPERATOR CERTIFICATION (ASBESTOS)

| hereby declare that the conlents of this consignment are fully and accurately described
above by proper shipping name and are classified packed, marked and labeled and areinall

CFR Part 261 or any apphcable state law, has been properly descnbed classified and pack-
for Jati

aged, and is in proper g to AND, il 0 in proper condilion for port by highway g to I and
the waste is a treatment residue of 3 previously reslnc!ed hazardous waste subject to the Land government regulations.
Disposal Restrictions, | cerlify and warrant (hat the waste has been treated in accordance with
the requirements of 40 CFR Part 268 and is no longer 3 hazardous wasle as defined by 40
CFR Part 261.
Aobby JDarro = Ops Myr 2i2/os
Print/Type hiame & Title Shipment Date Print/Type Name & Title Shipment Date
o ) / / e
i 42 /ns
S ) Date Operators Signature Date

4. " TRANSPORTER.
SECTION XI TRANSPORTER 1 SECTION XI TRANSPORTER 2
NAMEOF CO. __% rour thern_ Fres L;/Ct NAME OF CO.
ADDRESS __ [} n 4 STon T Ay ADDRESS
KXorver_Cherlpt ML eah DRIVER
Pnnl/Type NameIT'llle Print/Type Name/Title
TRUCKNO. /42 PHONENG. K6S~T1 7870 TRUCK NO. PHONE NO.
Acl qmledﬁement of r?/WTpLo r}watenals. 4 / / Acknowledgement of receipt of materials.
X doidan An, 1R{es” .
“X Signalure Date

ngnalure Date

DISCEPANCY INDICATION SPACE

mpP a5, 7. A,

DISPOSAL COORDINATES
{Landfill use only)

Signature/Date

PrintType Name
PERMIT # SNL 75-0219
MIDDLE POINT LANDFILL

750 E. JEFFERSON PIKE (37130)
%t;y certify that lh;mm | has been accepted and to the best of
nd accurale.

w%dge the foregomg is oy
D6 A . AE cs ¢
’\) AUTHORIZED AGENT (PﬁSE PRINT)

pea) vy

SIGNATURE OFAUTHORIZED‘P}GENT

</(Be

Recelpt Date

DISPOSAL INSTRUCTIONS




STRAIGHT BIL.L OF LADING SHO#?T FORM NOT NEGOTIABLE

e
4

CARRIER: R&R Trucking Shipper No: 0826-02-0001
A, 2
I~ Carrier No: EPAID# SCAC No: Dates 05123105
MORO0C0501973 .
Purchase / Customer Order No: P.O. 22 Rev, 2 Page 1 of 3
Receed, subject 1o the dhasstications and kowfully ffed t2riis In effect on o date of the issue of this 8l uf Lading, the propenty descrited below in apparent good orier, ‘except as aoted [contents and conditon of contents of packages unknown), marked, consigned, and destined 23 indicatiid beiow,
which said carrier agrees %o cany o its uaual placa of delivecy, if on its route, otherwias to dedver to anather canier on the route to seid destination. s mutually ageeed 2= fo sach tamier of all of any of sid route tn desinabion and a3 o sach party at any Sme interested inall or any of said propeiy,
thal every senvica to be perdormed heceunder shall ba subject o all the Bif of Lading terms and condifons in the goveming classificaton on the date.of shipment The:shippec hereby cerifies that he is famfiar with a1 the B of Lading terms and conditons in the goventing ciassificabon and the said
terms end condiSons are hereby agreed to by the shippes for b d b s o
Consignee: Shipper: lImpact Services, Inc.
Envirocare of Utah, inc. P.O Box 4849
Clive Disposal Site (Bulk Waste Facility) Oak Ridge, TN 37831
Interstate 80, Exit 49 Site: ETTP, Building K-1220, Hwy 58
Clive, UT 84029 Oak Ridge, TN 37831
Route: See Transporter for Route Vehicle Initial and Number: Trailer No: 5 ?%9 [363 o 04@
No. Pkgs. HM Description of Material Weight {Kgs.) | Class | ERG Subject to sectidn 7 of conditions of
Bill of Lading, if this shipment is to|
3 Ve T £ 11 Eap - be delivered o the consignee without
R‘adloa_ct!ve Material, low specific activity, (LSA-1), 7, UNZ‘Q‘I?, rocaree on the comsignor. the Sendgnar
1 X solid, oxide, See Note 1 ’ fissile- 992 7 162 shall sign the fotlowing statement:
- excepted
Radioactive Material, low specific activity, (LSA-l), 7, UN2912, s:::ﬂ ‘;ﬁ[ﬁ:}'{‘ ::;r:‘::fu‘:;’zzx‘;‘:i:"
1 X solid, oxide, See Note 1 fissile- 984 7 162 other lawful charges.
) excepted NIA
Radiocactive Material, Jow specific activity, (LSA-l), 7, UN2912, Sipancecthe Comsinx
1 X solid, oxide, See Note 1 fissile- 1,073 7 162
excepted
Radicactive Material, low specific activity, (LSA-I), 7, UN2912, Hieghl charges am obe pepd, e o st her TOBE
1 )( solid, oxide, See Note 1 . fissile- | 2,828 7 | 182
excepted NA
1 X DOT - Non Regulated DAW 1,435 NA | NA
Radicactive Matarial, Jow specific activity, (LSA-I), 7, UN2221,
1 X solid, oxide, See Note 1 fissile- 727 7 | 162
excepted
N
NOTE: Where the rate is dependent on
Remarks: value, shippers are required o state
" specifically in writing the agreed or declared
Total Shipment weight=  {8038.1 kgs} {17686.0 Lbs.} value of the property: .
The ed or dectared value of the property|
Note 1: See attachment for isotopes and activity per package. isn;f; sp:;ﬁ;lf;sg::dusy the zhipperto
be nat exceeding:
Total Activity in MBg = 2.878E+03
WA
Exclusive Use Shipment — Instructions included, Koam—— ()
. §5741 Relerence
Label(s) applied:
Additional information: . None
[in case of an emergency, call IMPAG+ Services, Inc. at (865) 576-8724. Macking(s) reguired
: D o : e | Class AUnstable
tn case of an emergency, contact Anne Weaver at 865-482-8670. Weight (Kgs), LSA, LSA
) ST A N ; . Placard(s) required:
SR e _ Radioactive
IF THIS BILL OF LADING LISTS HAZARDOUS MATERIALS - NOTE AS FOLLOWS:
Emergency Response Na.: 865 576-8724
This is to certify that the above named are properly Hfied, 7 X marked, and
Iabeled, and are in proper condition for transportation according to the applicable regulations of the U.S.
Department of Transpostation.
i.\/ Shipper: Visionary Sofutons The additions on the%face hegeof and to the terms and canditions are hereby noted:
Contact Brad Squd Carier:= v f ~2 ]
Per \5223 A S |pen Date: 05235
I 7 Cate: 7



URIFORM LOW-LEVEL RADIOACTIVE WASTE MANIFEST
ISOTGPES REFPORT
For Manifest #
0926-02-0001

Envirocare of Utah, Inc.

Total Activity in MBq

e’

900-0086 I 01-800-0299 ’ : Page2of 3
Total Activity Total Activity
isotope [MBg} {mCi) (Ci) Isotope (MBg) (mCi) Ci}
c-14 4.77E+02 1.2900E+01 1.2900E-02 C-14 4.74E+02 1.2800E+01 1.2800E-02
Cs-137 8.33E-01 2.2500E-02 2.2500E-05 Cs-137 8.25E-01 2.2300E-02 2.2300E-05
H-3 143E+02 3.8600E+00 3.8600E-03 H-3 1.42E+01 3.8300E-01 3.8300E-04
1-129 1.72E-03 4.6400E-05 4.6400E-08 1129 1.70E-03 -4.6000E-05 4.5000E-08
Ra-226 5.37E+00 1.4500E-01 1.4500E-04 Ra-226 5.33E+00 1.4400E-01 1.4400E-04
Sr-80 3.22E+00 8.6300E-02 8.6300E-05 Sr-90 3.19E+00 8.6100E-02 8.6100E-05 }
Tc-99 2.38E+02 6.4400E+00 6.4400E-03 Tc-89 2.36E+02 6.3800E+00 6.3800E-03
Activity Totals | 8.6781E+02 2.3454E+01 2.3454E-02 ]Activity Totals | 7.3317E+02 1.9815E+01 1.9815E-02
{ 01-900-0089 l . 200-00064 l
: Total Activity ) Total Activity
Isotope (MBd) {mCi) {Ci) Isotope (MBqg) {mCi) {ci)
c-14 5.33E+02 1.4400E+01 1.4400E-02 Cs-137 6.51E+00. 1.7600E-01 1.7600E-04
Cs-137 9.29E-01 2.5100E-02 2.5100E-05 Am-241 5.07E-03 1.3700E-04 1.3700E-07
H-3 1.59E+01 4.3100E-01 4.3100E-04 Fe-55 4.51E+00 1.2200E-01 1.2200E-04
1-129 1.91E-03 5.1700E-05 5.1700E-08 Co-60 1.81E+01 4.8900E-01 4.8900E-04
Ra-226 5.99E+00 1.6200E-01 1.6200E-04 Ni-63 2.55E+01 6.8800E-01 6.8800E-04
Sr-30 3.58E+00 9.6300E-02 9.6900E05 Sr-80 6.55E-02 1.7700E-03 1.7700E-08
Tc-98 2.66E+02 7.1800E+00 7.1800E-03 Ce-144 8.36E-01 - 2.2600E-02 2.2600E-05
Hf-172 6.03E+00 1.6300E-01 1.6300E-04
Pu-238 2.59E-03 6.9300E-05 8.5500E-08
Pu-239/240 3.526-03 1.0600E-04 1.0600E-07
Pu-241 2.81E-01 7.5900E-03 7.5900E-06 -
~ Cm-242 9.29E-05 2.5100E-06 2.5100E-09
Cm-243 8.99E-04 2.4300E-05 2.4300E-08
Zn-65 5.44E+01 1.4700E+00 1.4700E-03
Activity Totals | 8.2492E+02 2.2295E+01 2.2295E-02 |Activity Totals| 1.1613E+062 3.1403E+00 1.6703E-03
200-00065 [200-000100 |
____Total Activity Total Activity
Isotope (MBq) (mCi} (Ci) Isotape {MBg) {mCi} {Ci)
Cs-137 7.03E-02 1.9000E-03 1.9000E-06 Am-241 1.14E+00 3.0800E-02 3.0800E-05
Am-241 5.48E-05 1.4800E-06 1.4800E-09 c-14 1.02E+01 2.7700E-01 2.7700E-04
Fe-55 4.85E-02 1.3100E-03 1.3100E-06 Co-60 1.02E+01 2.7700E-01 2.7700E-04
Co-60 4.00E-01 1,0800E-52 1.0800E-05 Cs-137 7.96E+00 2.1500E-01 2.1500E-04
Ni-63 2.66E-01 7.1800E-03 7.1800E-06 Fe-55 7.73E+01 2.0300E+00 2.0900E-03
Sr-90 7.07E-04 1.9100E-05 1.9100E-08 H-3 1.69E+02 4.5600E+00 4.5600E-03
Ce-144 9.03E-03 2A400E-04 2.4400E-D7 Ni-63 3.07E+01 8.3100E-01 8.3100E-04
Hf-172 6.48E-02 1.7500E-03 1.7500E-06 Pu-241 1.48E+01 4.0000E-01 4.0000E-04
Pu-238 2.78E-05 7.5200E-07 7.5200E-10 Tc-99 1.25E+01 3.3900E-01 3.3900E-04
Pu-239/240 - 4.22E-05 1.1400E-06 1.1400E-09 Cs-134 4.22E-01 1.1400E-02 1.1400E-05
Pu-241 3.02E-03 8.1600E-05 8.1600E-08
Cm-242 8.99E-07 2.7000E-08 2.7000E-11
Cm-243 9.66E-06 2.6100E-07 2.6100E-10
Zn-65 5.85E-01 ] 1.5800E-02 1.5800E-05
Activity Totals 1.4453E+00 | 3.9083E-02 3.9088E-05 |Activity Totals | 3.3415E+02 9.0312E+00 9.0312E-03
2.878E+03
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BECHTEL JACOBS COMPANY, LLC
INSTRUCTIONS REGARDING CONTROLS FOR RADIOACTIVE SHIPMENTS
CONSIGNED AS EXCLUSIVE USE (SOLE USE OR FULL LOAD)

Transporter ?MCE N4 Truck/Trail ér No. { 2% g// 3 700 %&

K+ &,
Slgnature /%/X V / /ZJ Date. (T2 J 05

These written instructions are provzded to the carrier named on the shipping papers for the above referenced shipment and are
to be maintained with said shipping papers. It is the carrier’s responsibility to ensure that these instructions are conveyed to its
driver(s) and administrative personnel, as appropmate for the duration of the movement to final destination. o

Maintain exclusive use of this vehicle for the duration of the movement. No other freight is to be loaded

1.
with this shipment except as directed by the consignor.

2. All loading or unloading of freight in this shipment shall only be done, or as directed, by the consignor or
consignee.

3. The carrier is to move this shipment without delay, but in accordance with the legal statutes of transit
jurisdictions.

4, Stops enroute are to be minimized to the extent practical and limited to accepted safe haven areas. Bechtel
Jacobs Company nmust approve stops in excess of ninety-six hours.

5. The carrier is to take positive steps enroute and during necessary stops to segregate this shipment frem other
freight, buildings, and personnel, so as fo minimize potential exposures.

6. The carrier is to make periodic inspection of equipment, load, and placarding at appropriate intervals
enroute to ensure maintenance of shipment safety controls.

7. To the maximum extent practical, the carrier, when movement is by highway, is to use interstate or limited

access divided highways and avoid high density urban areas, especially where circumferential interstate
highways are available to allow avoidance of fravel through the highest populated portion of an urban area.

- SPECIAL HANDLING INSTRUCTIONS
- If provided, by highway, the carrier’s driver(s) is to maintain visual contact with escert(s) and obey all traffic signs.

Radiation surveys enroute will be made only with acceptable monitoring devices and the consignor or consignee will be
notified that such monitoring has been done and by whom. Radiation surveys taken at destination by authorized personnel
of the consignee will be provided to the carrier on request or the carrier will be notified if there are contammatlon levels

that would warrant taking the conveyance out of service.
Each motor vehicle used for transporting Radioactive Materials under Exclusive Use conditions in accordance with

173 477-shall be surveyed with radiation detection instruments after each use. The carrier should ensure the vehicle has
met the Department of Transportation Return to Service lelts as required by 49 CFR 173.443(c) and 45 CFR :

177.843(a).

The cartier is to take the appropriate emergency response actions should an accident or spillage occur enroute. The
carrier will make notification as indicated on accompanying shipping papers in the event of a delay, acc1demt, or other

EINErgency enroute.

[
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FORM 540 Envirocare of Utah, Inc. 5. SHIPPER — NAME AND FACILITY SHIPMENT 1.D. NUMBER 8. MANIFEST NUMBER
IMPAC+ Services, Inc. 0926-02-0001 7. FORM 540 AND 540A PAGE 1OF 2 PAGE(S) (Use this resmber on ai condiocation
UNIFORM LOW-LEVEL RADIOACTIVE P.0.Box 4849 FORM 543 AND 5414 PAGE10F 4 PacE) pages)
WASTE MANIFEST Oak Ridge, TN 37831 COLLECTOR FORM 642 AND 5424 NA 1 PAGE(S) 0926.02-0001
PROGESSOR ADDITIONAL INFORMATION NA X PAGE(S)
SHIPPING PAPER USER PERMIT NUMBER SHIPMENT NUMBER GENERATOR TYPE 9. CONSIGNEE - Namo and Facility Address CONTACT
4, EMERGENCY TELEPHONE NUMBER - (include Araa Code) 0406002811 0928-02-0001 | X {Specify) 6 Envirocare of Utah, Inc. Shipping and Receiving
865-574-3282 CONTACT TELEPHONE NUMBER Clive Disposal Site TELEPHONE NUMBER (Jnctade Area Code)
ORGANIZATION Anne Weaver/Visionary Solutions (Include Area Code) Interstate 80, Exit 43 1.435.884-0155
o 2
IMPAC+ Services, Inc. 8654828670 Clive, UT 84028 i i i _
5. CARRIRER ~ Name and Address EPA LD. NUMBER SIGNATURE — Authorized consignae ackrawladging wasle receip! QATE:
2. 1S THIS AN "EXCLUSIVE USE” SHIPMENT?  [3, TOTAL NUMBER OF R&R Trucking MOR000501573 :
PACKAGES IDENTIFIED P.O. Box 545
- YES ON THIS MANIFEST 3 Duenweg, MO 54841 SHIPPING DATE ) 10. CERTIFIGATION
NO omma> 0523/05 This is to cerlly that the herein-named materials are properly clussified, describsd, packaged, marked, and labefed and are
4. DOES EPA REGULATED YES EPA MANIFEST NUMBER lconTacT TELEPHONE NUMBER in proper condiion for transpodtation according to the applicabls fons of the Department of T jon. This also
WASTE REQUIRING A NO Don Ritchie (Includs Area Coda) cedifies that the materials are classified, packaged, marked, and labeled and are In proper condition for ransportalion and
MANIFEST ACCOMPANY NA J 1-800-625-6885 1QCFR Pars 20 and 61, or equivatent state regulations.
THIS SHIPMENT? ’ SIGNATURE -~ Athorized gamier agknowiedging waste receipt DATE TITLE DATE
1 Yes", provida ManifestNumber  wwamaz> ~ <1, ~ /é )
. Y/ S=2745 LETE Bl | SSZ555 S
¥ £
14, US.DEPARTMENT OF TRANSPORTATION DESCRIPTION @ 4 " 1s. L_/ e / 1. 18. TOTAL WEIGHT 15. IDENTIFIGATION
16, .
{Includmg proper shipping name, hazard class, UN 1D aumber, ‘Rigiw(%s- m;;)? a c:ﬁﬁg;_" o RAL",’Q‘X{?Q{’?SES TOTAL PACKAGE AGTIVITY LS4SC0 ORVOLUME eror
and any additional lnformation Meg met CLASS {Urs approprate urite)
C-14 Cs-137 H3 1-129 9§ CuFt
Radicactive material, Low Specific Activity, NAY | UNAY Solid Ra-226 Sra0 Te-59 B8.6BE+02 2.35E+01 LSA 952 kg o
A . 01-900-0086
{LSA-l), 7, UN2912, fissile-excepted r
. Metal
C-14 Cs-137 H-3 =129 96 CuFt
Radioactive material, Low Specific Activity , "NA" | "NA” Solid Ra-226 Sr-90 Te-89 7.33E402 1.98E+01 LsAl o4 kg 01-900-0299
{LSAA), 7, UN2812, fissile-excepted .
Metal
182 CuFt
B Totals 1.60E+03 4.33E+01
l 1,975 kg
FOR CONSIGNEE USE ONLY
Racom_ Waste Description Inadequaie 20. TERHS AND CONOTTION
Contamination or Leakage Detected A HAZARDOUS MATERIALS: Gonerstot represents & wansnts thal Wosls Materel _ 1 {or) X  nol 2 hazardous wanis as definad I 40 CFR 281, Where ie matorial fs a hamardous
waste, this shipment s ako. ied by a separale and compi waste manilest, along with the appropats Land-disposa! notice andior certification a3 required by
Unexpacled Exposure Rates Delecied ADCFR 268.3.
B, TTLE: Upon nocepiance atthe disposal ste by Envicocare of Utah, Inc., and all appropriate regulstory suthoritias, tte to the Waste Matenal foi tions heraln shall thereupon ansier
Labels, Markings, etc. Inadequale from Genarator and be vested in Envirocare of Lah, Inc. N
- . N C. WASTE MATERIAL: Generalor rapresents and wamants that all data set forth in this (UNIFORM LOW-LEVEL RADIOACTIVE WASTE MANIFEST} are tue and comect in al respects 26d in Accordance with all appbcabie
Container integrity lnadequate govemmental laws, nues, regulaons and Envirocare of Uh, inc 'z faclity cenae.
O. INDEMNIFICATION: Genesator agrecs lo indemnity Envyocare of Utah, Inz., s u!ﬁm il g agai mu losses T i such losses of kabiany resuns from e fadure of the Wasiz Malerial
Other to confofm in al materal respects 1o the dats suppled on the (umsom LOW-LEVEL RADICACTIVE msTE MAMFEST) orif mmmm fads 1o miet e standards Wescribed by the Depantment of Transportation -
N h jurisd: ich
No Violations Detecled on this Shipment. sy o3 hadton over
512005 12:25 PM

FORM 540




8. MANIFEST NUMBER

UNIFORM LOW-LEVEL RADIOACTIVE
WASTE MANIFEST 0926-02-0001
SHIPPING PAPER (CONTINUATION) 3. PAGE 2 OF 2 PAGE(S)
11. 1.8. DEPARTMENT OF TRANSPORTATION DESCRIPTION 12, 13, 14. 15, ® 17, 18, TOTAL WEIGHT 19. IDENTIFICATION
. ' L} .
and any additional infommation MBq mCi CLASS (Use appropriate units) b
C-14 Cs-137 H-3 1-129 3 CuFt
) = . e aNA LSA 8 u
Radiocactive material, Low Specific Activity , Salid Ra-228 Sr-50 Te-88 BZ5E+0R  2.23E+01 1073 kg 01-900-0089
(LSA-), 7, UN2912, fissile-excepted
Metal
Cs-137 Am-241 Fe:55 Co-60 P 99 CufFt
. - “NA" "NA" ) LSA
Radioactive material, Low Specific Activity , i Solid Ni-63 Sr-90 Ce-144 Hf-172 1ABE402  3.14E+00 2828 kg 20000064
(LSA-1), 7, UN2912, fisslie-excepted Metal Pu-238 Pu-239/240 Pu-241 Cm-242
2
Cm-243 Zn-65
Cs137 Am-244 Fe-55 Co-50 90 Cu Ft
NAT AT NI-62 Sr-80 Ce-144 Hf172 b 1438 k
. K X e- - ¥ 8 c
DOT - Non Regulated DAW : Solid T45E400  3H1E:02 200-00065
. Pu-238 Pu-239/240 Pu-241 Cm-242
Oxides( DAW)
Cm-243 Zn-85
Am-241 c.14 Co-60 Cs-137 96 CuFt
" . “NAY “NA" ) LSAAI
Radioactive material, Low Specific Activity , Solid Fe-55 H-3 Ni-63 Pu-241 334E+02  9.03E+00 727 ka 200-000100
LSA-), 7, UN3321, fissile-excepted Te-88 Cs-134
( W : p Oxides( DAW) : s
Subtotal 1.28E403  3.45E+D1 3728 Cu ft
- | §063.6 kas
564.0 CuFt
Totals 2,886+03  T.78E+0% | 8,039 kgs

FORM $40A




FORM 541(10-95)

Envirocare of Utah, inc. 1. MANIFEST TOTALS
NUMBER OF SPECIAL NUCLEAR MATERIAL (arams) 2, MANIFEST NUMBER
PACKAGES NET WASTE NET WASTE U-235 Pu TOTAL 0326-02-0001
UNIFORM LOW.-LEVEL RADIOACTIVE DISPOSAL VOLUME WEIGHT .
WASTE MANIFEST CONTAINERS NP B> gs 3. PAGE 1 OF 4 PAGE(S)
s m3 15.9707 |Kg 6,055 J%‘ ALIEOT
CONTAINER AND WASTE DESCRIPTION : 3 584 |Ton £.66 SpeTiTRT 26 A/ P 4. SHIPPER NAME
ACTIVITY SOURCE IMPAC* S“ervlcas, Inc.
ALL NUCLIDES Tritium C-14 1-128 Anne Weaver/Visionary Solutions
Additional Nuclsar Regulatory Commission (NRC) Requirements for Controt, Transfer and MBq 2.878E+03 3.26E+02 9.61E402 5.33E-03 (kas) Ne SHIPMENT ID NUMBER
Disposal of Radivactive Weste mCi 7.778E+01 9.23E+00 260401 1448:04  |tons) NP 0826-02-0001
DISPOSAL CONTAINER DESCRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER
5. A s o 10, 11 12, 13, 12, 18, 18
CONTAINER WASTE SURFACE CONTAMINATION APPROXIMATE CHEMICAL DESCRIPTION RADIOLOGICAL DESCRIPTION WASTE CLASS
{DENTIFICATION NUMBER AND SURFACE MBg/100 cm2 WASTE CHEMICAL WEIGHT INOIVIUAL RADIONUCLIDES AND ACTIVITY (MBg) AND AS-Class A
GENERATOR 10 CONTAINER VOLUME CONTAINER | RADIATION dpmy/100 em2, WASTE VOLUME(S) IN SOLIDIFICATION FORM % CONTAINER TOTAL; OR CONTAINER TOTAL ACTIVITY Stable
NUMBER(S) DESCRIPTION WEIGHT LEVEL DESCRIPTOR CONTAINER OR STABILIZATION CHELATING CHELATING AND RADIONUCLIOE PERCENT AUClass A
UTAH DISPOSAL (See Note 1 & Am3) i< movir {Ses Note 2 Am3) AGENT AGENT Unstable
PERMIT NUMBER Note 14) (n3) {ton) mrsmhr ALPHA BETA / GAMMA & Note 2A) (13} (See Note 3) IF>0.1% BLlassB
0406002997 Radionuciides MBg n}Cl CLlassC
C-14 4TT3E+02 1.290E+01
01-900-0086 2 272 992 0.0050 | <1.20E-03 | <6.00E-03 40 B 2.72 Oxides NP Cs-137 2325601 | 2250602 [ AUClass A
X N H-3 1.428E+02 3.860E400
SWC E-05060 96 1.08 0,5000 | <2.00E+01{ <1.00E+02 96.0 None 1-12¢8 1.717E-03 4.640E-05
Ra-226 " §.365E+00 1,450E-01
Sr-90 3,215E400 8.690E-02
Tc-99 23835402 6.440E+00
{Subtotal 272 881.52 272 8.88E+02 2.358+01
t Totals
L SNM
Total 96.00 1.09 96.0 Total 8.68E+02 2.35E+01
NOTE 1: Contalner Description Codes Note 1A: Bulk Packaglng NOTE 2: -Waste Descriptor Codes. Note 2A: Speciflc Waste Hote 3. SolidHication and Stabillzation Medla Codes. (Choose upta
For comtainers waste requiring disposal Description Codes {Choose up to three which predominate by volume} Descriptions three which predominate by volume.) For media meeting disposal site -
n approved structural over-packs the (Choose ane code as may 20, Charcoal 29. Demolition Rubble 38, Evaporator Bottoms {Choase alt applicabis stability code must be foliowed
numerical code must be followed by "OP." be applicable), 21. Incinerator 30. Calion Jen-exchanga Media Sludges / Concentrates codes), by ":s" and the madia vendor and brand name must also be identlfied
1, Wooden Box of Crate 9. Demineralizer A Gondala 22 Soil 1. Anion lon-exchange Media 38. Compaciible Trash G Dewaterad in item 13. Code 100=NONE REQUIRED
10. Gas Cylinder B intemmodal 23. Gas 2, Mixod Bed I hange Media 40, p H Solld
3, Plastic Drum or Pail 11. Bulk, Unpackaged Weste C End-dump 24, Ot 23. Contaminated Equipment 41, Anlmal Carcass i Combustible Solidlfication
4. Metal Drum or Pail 12 Unpackaged Components D Roll-off 25. Aquacus Liquid 34, Organic Liquid (except oil) 42. Biological Materiaf {except J Non-combustible 90. Cement 94. Viny Ester Styrane
5. wetal Tank or Liner 13. High inlegrity Cantainer E Seavan 26. Fiiter Media 5. Glasswarg of Labware {animal carcass} K Alr Filtration Fliters 91. Concrete 89, Other, Descfibe
18, Concrele Tank/ Liner 19, Other. Describe in liem 8, 27. Mechanical Fiter 36, Sealed Source/Device 43, Activated Material L Asbestos {encapsulation} inHem 13, or
i7. Polyethiene Tank /Uiner  or additional page. 28. EPA or State 7. Painfor Plating 59, Other. Cesenbe in ftem 11, 82. Bitumen adaitona] page
&_Fibermiass Tank or Liner Hazardous or additional page 83, Vinyl Chicride 100. None reouired,




UNIFORM LOW LEVEL RADIOACTIVE

WASTE MANIFEST
CONTAINER AND WASTE DESCRIPTION (CONTINUATION)

2. MANIFEST NUMBER
0926-02-0001

3. PAGE 2 OF 4 PAGE(S)

WASTE DESCRIPTION FOR EACH WASTE.TYPE IN CONTAINER

DISPOSAL CONTAINER DESCRIPTION
5. 5. A i 9. 10, i 12, 13. 14, a8, 16
CONTAINER CONTAINER VOLUME WASTE SURFACE SURFACE CONTAMINATION WASTE APPROXIMATE SOLIDIFICATION CHEMICAL DESCRIPTION RADIOLOGICAL DESCRIPTION WASTE CLASS
IDENTIFICATION ’ DESCRIPTION AND RADIATION MB¢/100 cm2 DESCRIPTOR WASTE OR STABILIZATION GCHEMICAL WEIGHT INDIVIUAL RADIONUCLIDES AND ACTIVITY {MBg) AND AS-Class A
NUMBER. CONTAINER LEVEL dpm/100 cm2. VOLUME(S) IN MEDIA FORM "% CONTAINER TOTAL; DR CONTAINER TOTAL ACTIVITY Stable
- | WEIGHT CONTAINER CHELATING CHELATING AND RADIONUCLIDE PERCENT AlRClass A
UTAH DISPOSAL (SeeNote1&| _{(m3} _tka) _mSvhs ALPHA BETA/ GAMMA (See Note 2 {m3) AGENT AGENT Unstable
PERMIT NUMBER Note 14) m3) {ton} maremhr & Note 24) {ft3) (See Note 3) IF>0.1% 8-Class 8
11 ) RADIONUCLIDES pCilgm MBg mCi C-Class C
C-14 _l 1.803E+04 | 4.736E+02 1.280E+01
04-900-0289 2 2.72 984 0.0200 <1.20E-03 <6.00E-03 4 H 272 100 Oxides NP cstsr | 1.141E401 | 8.251E-01 | 2230602 | AU-Class A
H-3 5.384E+02 | 1.417E+01 | 3.830E-01
SWC E-05060 96 1.08 2.0000 <2.00E+01 <1.00E+02 96.0 None -129 8.478E-02 | 1.702E-03 ; 4.600E-05
Ra-226 2.028E+02 5,328E+00 1.440E-01
§r-90 1.2136+02 | 3.186E+00_| B.6105-02
Tc-89 : 8.9B5E+03 | 2,361E+402 | 6.3B0E+00
c-14 1.802E+04 | 5.328E+02 | 1.440E+D1
01-800-0089 2 272 1073 0.0050 <1.20E-03 <6.00E-03 40 H 272 100 Oxides NP Cs-137 3.141E+01 | 9.287E-01 | 2.510E-02 | AU-Class A
H-3 5.394E+02 | 1.595E+01 | 4,310E-01
SWC E-05060 96 118 0.5000 <2.00E+01 <1.00E+02 86.0 Nona {-128 6.470E-02 | 1.913E-03 | S4TOE-05
Ra-226 | 2.027E%02 | 5.394E+00 | 1,620E-01
Sr-30 1.213E402 3.585E+00 9.690E-02
Tc-38 8.986E+03 2.657E+02 | 7.1BOE+00
Subtotal 544 2056.36 5.44 Subtotal 5.58ER4 | 156E403 | 4216401
Shipment Totals 132,00 2.26 192,00
Totals 8.8 3048.18 8.16 SN J
288.00 3.35 288.00 Totals B.BSE+04 2.43E+03 6.56E+01

FORM 5444




UNIFORM LOW LEVEL RADIOACTIVE

2. MANIFEST NUMBER

—
WASTE MANIFEST 0826-02-0001
CONTAINER AND WASTE DESCRIPTION {CONTINUATION) 3. PAGE 3 OF 4 PAGE(S)
DISPOSAL CONTAINER DESCRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER
s, 8. 7. 8 8. 10. 11. 12, 13, 14, 15. : - 18.
CONTAINER CONTANER | VOLUME WASTE | SURFACE SURFACE CONTAMINATION WASTE, APPROXIMATE | SOLIDIFICATION CHEMICAL DESCRIPTION RADIOLOGICAL DESCRIPTION WASTE CLASS
[DENTIFICATION | DESCRIPTION AND RADIATION MBY/100 em2 DESCRIPTOR WASTE OR STABILIZATION | CHEMICAL WEIGHT INDIVIUAL RADIONUCLIDES AND ACTIITY (MBg) AHD AS-Class A
NUMBER CONTAINER |  LEVEL _dpm100 em2 VOLUME(S) IN MEDIA FORM % CONTAINER TOTAL; OR CONTAINER TOTAL ACTMTY . Stable
WEIGHT CONTAINER CHELATING | CHELATING AND RADIONUCLIDE PERCENT AUCless A
UTAH DISPOSAL {SeaNote 1 & _{m3) (k) M ALPHA BETA/ GAMMA (Sea Note 2 {3 AGENT AGENT Unstable
PERMIT NUMBER Nate 14) #3) {ton) mremir & Note 2A) (ft3) (See Note 3) F>0.1% BLlass B
0406002917 RADIONUCLIDES pCliam MBg mCi C-Class C
Cs-137 7.048E+01 | 6,512E+00 | 1.760E-01
200-00064 2 2.58 2828 0.0500 <1.20E-03 <6.00E-03 40 H 2,55 100 Oxides NP Am-241 5457602 | 5.069E03 | 1.370E-04 | AU-Class A
Fe-55 4.886E+0% | 4.514E+00 | 1.2208-01
LO5S435 g0 311 5.0000 <2.00E+01 <1.00E+02 80.0 None Co-§0 1.958E+02 | 1.809E+01 | 4.830E-01
NI-63 2755E402 | 2,546E+01 | 6.8B0E.0%
Sr-90 T089E-01 | 6.549E-02 | 1.770E-03
Ce-144 8.051E+00 | 8.362E-01 | 2.260E-02
HE-172 €.528E+01 | 6.031E+00 | 1.630E-01
Pu-238 (4.11E-09g) | 2799E-02 | 2.5B6E-G3 | 6.980E-05
Pu-239/240 | {1.71E-06g) | 4.2456-02 | 3.322E-03 | 1.060E.04
. Pu-244 {7.59E-08g) | 3.040E400 | 2.808E-01 | 7.590E-03
cm-242 1.005E-03 | 8.287E-05 | 2.510E-06
Cm-243 9.732E-03 | B8.991E-04 | 2.430E-05
2n-65 5.887E402 | 5.439E+01 | 1.470E+00
Cs5.137 1.941E+00 | 7.030E-02 | 1.900E.03
200-00065 2 2.55 1435 0.3000 <1.20E-03 <6.008-03 3 H 2.58 100 Oxides NP Am-241 1.512E.03 | 5.476E-05 | 1.4B0E-06 | AU-Class A
Fe-55 1.338E+00 | 4.847E-02 | 1.310E-03
LO5435 980 1.58 30.0000 <2.00E+01 <1.00E+02 80.0 None Co-60 1.403E+04 | 3.998E-01 1,080E-02
Ni-63 7.335E400 | 2.657E-01 | 7.180E-03
Sr-90 4,851E-02 | 7.067E-04 | 1.910E-05
Ce-144 | 2493E-01 | 9.0288-03 | 2.440E-04
HE472 1.788E+00 | §.475€402 | 1.7505-03
Pu-238 (442E-11g) | 7583E-04 | 2.782E-05 | 7.520E-07
Pu-239/240 | {1.84E-08g) | 1.165E-03 | 4.218E-05 | 1.140E-06
Pu-241 (8.16E-10g) | 8.337E-02 | 3.019E-08 | B.160E-05
Cm-242 2.758E-05 | 8.990E-D7 | 2.700E-08
Cm-243 2.666E-04 | 9.657E-06 | 2Z.610E-07
2065 1.614E+01 | 5.846E:01 | 1.580E-02
Subtatal 5.10 4262.64 5.10 |Subtotal 1.30E403 | 1.48E+02 | 3.18E+00
Shipment Totals 180.00 489 180.00
Totals 1325 | 734182 13.25 Sam
468.00 8.04 - 468.00 l Totals 8.98E+04 | 254E+03 | 6.87E+01

FORM S41A
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UNIFORM LOW LEVEL RADIOACTIVE 2. MANIFEST NUMBER
WASTE MANIFEST . . 0825-02-0001
CONTAINER AND WASTE DESCRIPTION {CONTINUATION) 3. PAGE 4 OF 4 PAGE(S)
DISPOSAL CONTAINER DESCRIPTION ) WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER
(3 7. 8 9, 10. i1 12. 13, " 15, 16
CONTAINER CONTAINER | VOLUME WASTE | SURFACE SURFACE CONTAMINATION WASTE APPROXIMATE | SOLIDIFICATION CHEMICAL DESCRIPTION RADIOLOGICAL DESCRIPTION WASTE CLASS
\DENTIFICATION | DESCRIPTION AND RADIATION MBoH00 em3 DESGRIPTOR WASTE OR STABILIZATION | CHEMICAL WEIGHT INDIVIUAL RADIONUGLIDES AND ACTIITY (MBa) AND ASClass A
NUMBER CONTAINER |  LEVEL dpm/i00 cm2 VOLUME(S) IN MEGIA FORM % CONTAINER TOTAL; OR CONTAINER TOTAL ACTIVITY Stable
WEIGHT [ CONTAINER CHELATING | CHELATING AND RADIGNUCLIDE PERCENT Ab-Cless A
UTAH DISPOSAL (SeeNote 1& |  _(m3)_ tkg) _mSvhe ALPHA BETA/ GAMMA (Sae Note 2 _m3)_ AGENT AGENT Unstable
PERMIT NUMBER Nofe 1A) (f13} ton) mremfy & Note 24} ft3) {See Note 3) F>0.1% . BLlass B
1. RADIONUCLIDES pCiigm MBg mCi C-Class C
Am-241 8.827E+01 | 1.140E+00 | 3.0B0E-02
200-000100 2 272 727 0.0120 <1.20€-03 <6.00E-03 38 H 272 100 Oxides NP c-14 B.O28E+02 | 1.025E401 | 2770E01 | AU-Class A
Co-60 8.028E+02 | 1.025E+01 | 2.770E-D1
R-73024-E07 986 0.80 1.2000 | <2.00E+01 <1.00E+02 98.0 Nene Cs-137 6.231E+02 | 7.955E+00 | 2.150E-01
Fe-55 6.057E+03 | 7.733E+01 | 2,090E+00
H3 1,322E404 | 1.6B7E402 | 4.560E+00
Ni-53 2.408E+03 | 3.075E+01 | 8.310E-01
Pu-241 {4.00E-06g) | 1.459E+03 | 1.4BOE+01 | 4.000E-0%
Te-09 9.825E+02 | 1.254E+01 | 3.390E-01
Cs-134 3.304E+01 | 4.21BE-01 | 1.140E-02
Subtotal 272 727.27 272 Subtotal 2626404 | 3.34E+02 | s.03E+00.
Shipment Totals 96,00 0.80 56.00
Totais 15.87 j 8029.0 15.97 J SHM
564.00 8.84 l [ __,_ 564.00 Totals 1.46E+0S | 2.8BE+03 | 7.78E+01 1

FORM 5412




APPROVED BY OMB: NO-3150-0185

2, MANIFEST NUMBER

EXFIRES 08302007
1. WASTE COLLECTOR/PROCESSOR
NRC FORM 542 U.8, NUCLEAR REGULATROY COMMISSION
NAME [MPAC+ Services, inc, SHIPPER USE ONLY )
UNIFORM LOW-LEVEL RADIOCACTIVE WASTE MANIFEST MANIFEST| P-O. Bax 4845 Oak Ridge, T 37831 0926-62-0001
{NDEX AND REGIONAL COMPACT TABULATION IDENTIFICATION NUMBER
R-73024-£07 3.
- ,, " oy SHIPPING DATE
Ust all original "PROCESSED WASTE" generators {if anz\)(AsTE" penerators. before "COLLECTED = f}zs/os . PAGE 1 OF 1 PAGE(S)
4. 5. 8. 7. 8. EN 10. 11 AS PROCESSED / COLLECTED TOTAL
GENERATOR IDENTIFICATION Nﬁiﬁiﬁﬁﬁoff‘pﬁﬂﬁ‘sﬁmu GENERATOR FACILTIY ADDRESS r;ggm%ré&;:fgovm;rg UN%Egﬁ;gwsgsé%R P PaOoRaeED, | ORIGINATING COUPACT | A SOURGE MATERIAL B.SNM C.ACTMITY D- VOLUME
NUMBER TELEPHONE NUMBER B MATERIALY RECEIVED AND C= COLLECTED REGION CR STATE
DATE OF RECEIPT
(m3) {13) (kg) (ib) {0 {MBq) {mCh (m3) 3)
ICN Biomedicals : Southwestern Low-Leve|
SWC E-05060 ICN Biomedicals 2727 Campus Drive 12.69 448.0 RSR4284 “p Radioactive . Waste 0 [ Q.00 8.6BE+02 | 2.35E+01 272 98.00
04-900-0086 lrving, CA 92512 Commission”
ICN Blamedicals Southweslern Low-Level
SWC E-05060 ICN Biomedicals 2727 Campus Drive 12.68 448.0 RSR4294 P Radioactive Waste 0 1] 0.00 7.33E+02 1.88E+01 272 96.00
0-900-0299 lrvine, CA 92612 Commisston®
ICN Blomedicals . Southwestem Low-Level
SWC E-B5060 ICN Blomedicals 2727 Campus Drive 12.69 448.0 RSR4254 e Radioactive Waste [+ Q 0.00 8.25E+02 2.23E+01 272 96.00
01-900-0089 irvine, CA 92612 Commission®
Trace Radiochemicals, Inc. Texas
LOS435 Trace Radiochemical 2101 Shady Oaks Drive 6.37 225.0 TRACE051204 "p™ 0 [ 0.00 1.16E+02 3.14E+00 2.55 80.00 -
200-00064 Denton, TX 76205
Trace Radiochemicals, Inc. Texas
LO5435 Trace Radiochemical {2101 Shady Oaks Drive 8.37 2250 TRACED51204 Pt 1] 0 0.00 1.45E+00 | 3.91E-02 2.55 90,00
200-00065 .|Denton, TX 76205
IMPAC+ Services 1Southeast Compact
R-73024-E07 IMPACt Services, Inc. ETTP, Bldg, K~1220, Hwy 58 272 96.0 NA ey TN [ 0 Q.00 3.34E+02 | 9.03E+00 2.72 98.00
200-008100 865-806-6693 Oak Ridge, TN 37830
T
|
TOTALS OF ALL PAGES {(NRC FORMS 542 AND 542A) 2.0 0.0 0.00 2.58E+03 | 7.78E+01 160 1 564.0
1

HRCFORM 542 (E-2004)




Special Nuclear Material Exemption Certification
EC-06239-SMNM, Revision 2

The Special Nuclear Material EXempﬁon Certification form must be completed and signed by each generator
certifying to the following conditions. Please attach this form and all required information to the Radioactive Waste
Profile Record (EC-0230). A completed and signed copy of this forma must also accompany each waste

manifest.

© Waste Stream ID: 02

Manifest No. 0926-02-0001

1. Check applicable category below for the waste stream:

Uranium Weight Percent Weight Percent U-235 Measarement

N Enrichment of Chemicals of Materials Concentration Uncertainty*
Percent in Condition 2¢ in Condition 2d (pCi/g) (pCi/g

X <10% <20% <1% < 1,900 <285

O Unlimited <20 % <1% <1,190 <179

] Unlimited Sum of both < 45 % of waste by weight <680 <102

O Unlimited Unlimited l Unlimited <26 <10

|

Not Applicable - Enriched U-235 is not present in the waste.

* A concentration value is used for the maximum measurement uncertainty limit rather than a percentage value to

allow greater flexibility for generators with waste having very low SNM concentrations.

2. Certify to the following requirements by checking each box:

X a

X

X

]

OdJ

b.

Concentrations of SNM in individual waste containers do not exceed the applicable values listed in the
above table and SNM isotope concentrations listed in Table 1.

The SNM is homogeneously distributed throughout the waste or the SNM concentrations in any
contiguous mass of 600 kilograms (1,323 Ibs) do not exceed on average the specified limits. (Based on

process knowledge or testing).

Except as allowed by Condition 1, the waste does not contain “pure forms” of cheimicals containing
carbon, fluorine, magnesium, or bismuth in bulk quantities (e.g., a pallet of drums, a B-25 box). By
“pure forms,” it is meant that mixtures of the above elements such as magnesium oxide, magnesium
carbonate, magnesium fluoride, bismuth oxide, etc. do not contain other elements. (Based on process

knowledge or testing).
Except as allowed by Condition 1, the waste does not contain total quantities of beryltium,

hydrogenous material ergiched in deuterium, or graphite above one percent of the total weight of the

waste. (Based on process knowledge, physical observations, or testing).

Waste packages do not contain highly soluble forms of uranium greater than 350 grams of uranium-
235 or 200 grams of uranmium-233. If the waste contains mixtures of U-233 and U-235, the waste
meets the sum of the fractions rule. Highly soluble forms of wranium include, but are not limited to:
uranfum sulfate, uranyl acetate, uranyl chloride, uranyl formate, uranyl fluoride, uranyl nitrate, uranyl
potassium carbonate, and uranyl sulfate. (Based on process knowledge or testing).

For containers of liquid waste with more than 600 kilograms of waste, the total activity (pCi) of SNM
in the manifested container does not exceed the SNM corncentration in the above table or Table I times
600 kilograms of waste (based on process knowledge or testing). For example, the maximum activity

(S -G 3l

of Pu-239 in any manifested container of liquid waste is 6.0 mCi (6.0E+09 pCi) as shown below:

10,0002 x 600,000 g = 6.0X10° pCi = 6.0mCi Pu- 239

Page 1 of 2




Table 1. Maximum concentrations of SNM in individual waste containers (refer to above table for U-235 limits).

Maximm Measurement Maximum Measurement

Concentration Uncertainty Concentration Uoncertainty
Radionuclide (pCi/g) (pCi/e) Radionuclide (pCi/g) (pCi/g)
U-233 75,000 11,250 Pu-241 330,000 50,000
Pu-236 500 75 " Pu-242 10,000 1,500
Pu-238 10,000 1,500 Pu-243 500 75
Pu-239 10,000 1,500 Pu-244 500 75

Pu-240 10.000 1.500

Tadicate that the following information is attached to the Radicactive Waste Profile Record by checking

each box. (Note: Only the two-page Special Nuclear Material Exemption Certification form needs to be
included with each manifest).

B a Providea description of how the waste was aenerated, list the physical forms in the waste, and identify
the uranium chemical composition.

X v Provide a general description of how the waste was characterized (including the volumetric extent of
the waste, “and the number, location, type, and results of any apalytical testing), the range of SNM
concentrations, and the analymcal results with error values used to develop the concentration ranges.

X c. Describe the process by which the waste was generated showing that the spatial distribution of SNM
must be uniform, or other information supporting spatial distribution.

D] d. Describe the methods to be used to determine the toncentrations on the manifests. These methods

could include direct measureruent and the use of scaling factors. Describe the mmcertainty associated

with sampling and testing used to obtain the manifest concentrations.

Generator’s certification of compliance with the SNM exemption: I certify that the information provided on
this form s complete, true, and correct and is based on process knowledge, physical observations, or approved
laboratory testing. I also certify that sampling and radiological testing of waste containing SNM was performed
in accordance with Envirocare’s Radioactive Material License and that any supporting documentation and

wmitted to Envirocare of Utah, Inc.
g Brad Squibb Waste Broker 5/L5 /l/ s

Printed Name Title ~* Date




Notice to Transport
EC-1808, Revision 1

Baovirocare has roviewed the Radioactive Waste Profile Record and supporfing documentation for the
waste stream identified below. Based on our.review of the information and certifications provided,
Brvirocare hereby issues notice that the following waste may be scheduled for transport and delivery to

the Bnvirocare Disposal Pacility,

Tmpact Services / Oak Ridee, TN - - i 0406002911

Generator Name / Waste Location ) Utah Site-Access Permit Number
NFS '
Contractor Name .

0926-02 " Noticeto Transport Rev# § - Waste Profile Rev# 8 (Date2/21/2005)
Waste Stream ID ’ : ) :
Debris ' TBD
Waste Strearn Name Volume (£)

Waste Type: NORM[ ] LIRWX] RCRA Treated LIRW[] 1le2)[]
MW[]  Treated MW[] MW Needing Treatmeni| ]
PCB/Rad[] PCBMW[]  PCBMW Needing Treatment l'_‘i

Waste Form:  Solid [X] Liquid ]

Waste will require treatment or solidification at Envirocare’s Treatment Facility: D Yes
If yes, fadicats “Freatment Facility” in Block 9 of the Uniform LIRW Manifest Form 540,
¥ no, indicate “Buoik Waste Faciiity” inBlock 9 of the Tnifooe LLRW Manifest Form 540.

K Class ALIRW [ Mixed Waste [ 111e(2)

=[=] 2055

Date

X No

NOTICE: 'Ii-ansport and delivery of the material are to be done in accordance with a mgned Disposal
‘Agresment. Upon arrival at the facility, the shipment will be made subject to incoming-shipment procedures
and may be accepted orrqectedbyEnvnocare for management at the factlity. To generators of mixed waste
designated above, notice 18 hereby provided that Emvirocare possesses a RCRA permit for the treatment,
storage and disposal of mixed (radioactive/hazardous) waste. Hazardous waste manifests and applicable

IDR notices and certifications must also accompany mixed waste shipments. Envirocare will accept
conforming waste shipped by the generator in accordancethhompammfs and waste disposal. agrecmcnt.

NOTE: THE WASTE MUST NOT CONTAIN UNAUTHORIZED FREE LIQUIDS OR PYROPHORIC SHOCK-

"SENSITIVE, AIR-REACTIVE, OR. WATER-REACTIVE MATERIALS, AND- MUST CONFORM WITE THE

FOLLOWING INCOMING SHIPMENT PARAMETER TOLERANCES:
NA , NA NA
"Sniffer” Sulfide test

NA - NA
Sohd pH Ox/Red Test Cyanide Test

The above ranges have been established for the waste nsing the pre-shipment samples that were submitted
prior o waste stream approval. DO NOT SHIP MATERIAL THAT EXCEEDS ANY OF THE ABOVE

TOLERANCES.
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