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1~· a ,' __ ; Acee-!eratE«:tRemediation Company 
PRS 7 Removal Action Closeout Report 

January 2009 
A r>orU•Q•.HShaw-.,iofnt 'Va-ntui'e 

Executive Summary 

This is a final report documenting completion of the removal of Potential Release Site 
(PRS) 7 east and west sanitary sewer lines along with the removal of manholes A-5 and 
A-9 associated with the Department of Energy (DOE) Miamisburg Closure Project 
(MCP). The lines and manholes were removed according to the instructions provided 
in the PRS 7 Work Package (Revision 3 dated May 19, 2008) which is included in this 
report (Appendix A). Manholes A-5 and A-9 were removed along with the sanitary 
sewer line traversing from manhole B-3 up gradient to a point approximately 10 feet 
east of the property line and from manhole B-1 westward to the outfall line at the Great 
Miami River. 

All the off-property lines were removed and disposed of as low-level radioactive waste 
(with one exception discussed below) along with any excavated soil that did not meet 
the cleanup objective criteria. The residential comparison values have been met for the 
off-site excavation activities. Only an iron pipe section remains beneath old U.S. 
Highway 25. The slip line inside the iron pipe was removed. However, the iron pipe 
was left in-place to maintain the roadbed integrity. The iron pipe was surveyed and 
sampled for radiological contamination. No radiological contaminants were detected 
above the DOE free-release levels presented in Appendix A, PRS 7 Work Package 
Table 1, Surface Contamination Guidelines. The iron pipe was pressure grouted with 
cement for its entire length and left in-place. 

The original scope of work for PRS 7 also included the decontamination and demolition 
(D&D) of the Sanitary Sewer Package Plant. The PRS 7 Work Package did include 
some of the proposed D&D activities for the plant. However, the D&D activities 
outlined in the work plan are not anticipated to be performed due to interest from the 
DOE Portsmouth site owning the plant. The DOE Portsmouth site will perform surveys 
and clean if necessary, in order to insure free release criteria are met. DOE Portsmouth 
would then be responsible for dismantling and transporting the plant. 

5 
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a~l<>rated Remediation Company 

l.OPURPOSE 

PRS 7 Removal Action Closeout Report 
January 2009 

This is a final report documenting completion of the removal of the Potential Release Site 
(PRS) 7 east and west sanitary sewer lines along with the removal of manholes A-5 and 
A-9 associated with the Department of Energy (DOE) Miamisburg Closure Project 
(MCP). The locations of manholes and lines are shown in Figures I, 2 and 3. The lines 
and manholes were removed using the PRS 7 Work Package (latest version- Revision 3 
dated May 19, 2008) which is included as Appendix A. The scope of the work included 
the removal of manhole A-9 and either the removal or remediation of manhole A-5. 
Additionally, the scope included the removal of the lines from manhole B-3 upgradient to 
a point approximately 10 feet east of the property line and the removal of the line from 
manhole B-1 westward to the outfall at the Great Miami River. The scope of work 
relating to the removal of the lines and manholes is complete. 

Note that the original scope of work for PRS 7 also included the decontamination and 
demolition (D&D) of the Sanitary Sewer Package Plant. The PRS 7 Work Package did 
include.some proposed D&D activities for the Plant. However, the date for formal 
turnover of the plant has slipped causing the proposed D&D activities as part of the PRS 
7 Work Package to be suspended. 

2.0 BACKGROUND 

The PRS 7 east line was an abandoned sanitary outfall line which traversed from the 
Mound Plant property boundary to manhole B-3, located immediately east of the main 
railroad line crossing (see Figure 2). The pipe was approximately twelve inches in 
diameter consisting of cast iron. 

The PRS 7 west line was an abandoned sanitary outfall line consisting of 12-inch cast 
iron pipe which traversed from manhole B-1 just west of the main railroad to the outfall 
at the Great Miami River (see Figure 2). The 12-inch cast iron pipe transitioned to a 12-
inch vitrified clay pipe at the first manhole downstream from the pipe's crossing under 
the old U.S. Highway 25. The pipe was slip-lined at various sections during its length. 

Manhole A-5 is located on the DOE MCP site within the Parcel 8 boundary. Abandoned 
sanitary lines entered and exited the manhole. Manhole A-9 is also located on the DOE 
MCP site within the Parcel 8 boundary. Abandoned sanitary lines also entered and exited 
the manhole (See Figure 1 ). 

In 2007, a contractor performed radiological surveys of the abandoned sanitary sewer 
manholes including A-9 and A-5 at the MCP. Elevated survey readings in both A-9 and 
A-5 resulted in DOE requesting Accelerated Remediation Company (ARC) to remove 
manhole A-9 and either remove or remediate A-5. 
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3.0 ACTIONS TAKEN 

PRS 7 Removal Action Closeout Report 
January 2009 

This closeout report documents the excavations of the manholes A-5/A-9, the removal of 
the PRS 7 east sanitary line from the property boundary to manhole B-3, and the removal 
of the PRS 7 west sanitary line from manhole B-1 to the Great Miami River. The PRS 7 
east/west lines and manhole A-5/ A-9 excavations activities were successfully completed 
using the PRS 7 Work Package. The PRS 7 Work Package was used as a Work Plan and 
Building Data Package document as described in the Work Plan for the Environmental 
Restoration of the DOE Mound Site, Mound 2000 Approach. 

For the PRS 7 east/west lines, a radiological walkover survey was performed prior to any 
excavation activity. After the walkover survey was completed, the PRS 7 lines were 
excavated. The lines and debris were placed in haulers at the excavation location and 
transported to the PRS 441 area for shipment as low-level radioactive waste (LLR W) to 
the EnergySolutions disposal site in Clive, Utah. Contaminated soil was encountered at 
the surface and at depth adjacent and below the pipe in some areas. The excavated 
material and the bottom of the trench were surveyed in accordance with the PRS 7 Work 
Package. Also, samples from the bottom of the excavation trench were collected and 
analyzed in accordance with the PRS 7 Work Package (see Appendix A). The Oak Ridge 
Institute for Science and Education (ORISE) and Ohio Environmental Protection Agency 
(EPA) representatives independently collected samples from the excavation trench. 
Upon completion of the excavation activity and at the close of each working day, the 
excavation trench was backfilled with soil excavated from above the line and graded 
appropriately. Photographs of the excavation activities were taken. At the completion of 
the job, all disturbed areas were graded-to-drain and seeded. 

Any soils in the PRS 7 excavation trench which exceeded the DOE MCP Site cleanup 
objectives were removed and hauled to the PRS 441 area for shipment to 
EnergySolutions as LLRW. 

All of the PRS 7 east/west lines within the scope of this project were physically removed 
ITom their existing locations with only one exception. The exception was the cast iron 
pipe section that was slip-lined with high-density polyethylene (HDPE) traversing 
beneath old U.S. Highway 25. The slip line was removed but the iron pipe section was 
left in-place to maintain the roadbed integrity. Both ends of the iron pipe were surveyed 
and sampled to the extent practicable. Results indicated no radiological contaminants 
detected above the DOE free-release levels presented in Appendix A, PRS Work Package 
Table I, Surface Contamination Guidelines. The excavation from manhole B-1 
(upgradient) to the west side of old Highway 25 did not encounter any contamination. 
This information made the portion of the sanitary line under the road a candidate for in
place free release. A coordinated decision was made by DOE, Miamisburg Mound 
Community Improvement Corporation (MMCIC), Ohio EPA, USEP A and the City of 
Miamisburg to pressure grout the entire length of the pipe with cement and leave in place. 
Appendix B contains the PRS 7 Free Release Packet information associated with the line 
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PRS 7 Removal Action Closeout Report 
January 2009 

beneath old U.S. Highway 25. (Note: The line traversing beneath the railroad tracks 
between manholes B-1 and B-3 was not part of this scope and was also not removed). 

Manhole A-9 was removed, transported to the Mound Rail Spur and shipped for disposal 
at the EnergySolutions facility in Clive, Utah. The surrounding soil was contaminated 
with thorium (Th)-232 to an approximate depth of 3 feet. This soil was also removed for 
disposal as LLRW at EnergySolutions. 

As part of the manhole A-9 work, Th-232 contamination was also detected in sediment 
present in a pipe leading to manhole A-9. Additionally, the pipe itself exceeded the DOE 
free-release levels presented in Appendix A, PRS 7 Work Package, Table 1, Surface 
Contamination Guidelines. The pipe was removed (along with the sediment) and 
disposed of as LLRW at EnergySolutions. Removal of the piping continued upgradient 
to the next manhole (A-13). Th-232 was found in the sediment residing in the length of 
the pipe between manholes A-9 and A-13. Manhole A-13 was excavated and removed 
due to the presence ofTh-232. The lines leading to manhole A-13 were previously 
abandoned. Survey results indicated the lines leading to manhole A-13 were less than the 
DOE free-release levels presented in Appendix A, PRS 7 Work Package, Table 1, 
Surface Contamination Guidelines. The lines were plugged with concrete and the area 
was backfilled. A-13 was also hauled to PRS 441 for shipment to EnergySolutions as 
LLRW. 

Manhole A-5 was surveyed by ARC in 2008 to determine if radiological contamination 
was present. Based on the survey results, showing elevated concentrations of plutonium -
238, ARC recommended to DOE that A-5 should be excavated and removed. DOE 
concurred with ARC's recommendation. The manhole had previously been abandoned 
prior to ARC's work and there were no lines remaining that were attached to this 
manhole. The soils excavated were necessary layback to allow for the removal of the 
manhole. The area did not require further remediation. The excavated manhole and 
layback soils were transported to the Mound Rail Spur for disposal as LLRW at Energy 
Solutions. 

During the manhole A-5 excavation, an abandoned, open ended 6" cast iron line of 
unknown origin was encountered north-northwest of the manhole. A radiological survey 
of the line showed results less than the DOE free-release levels presented in Appendix A, 
PRS 7 Work Package, Table 1, Surface Contamination Guidelines. The line was plugged 
with concrete at the excavation depth. 

The excavation volume for the PRS area is provided in Table 1. 

8 
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Table 1. PRS 7 Excavation Volume 

I Material Location 
I PRS 7 includes East/West 
Line, Manholes A-9, A-13 
and A-5 

PRS 7 Removal Action Closeout Report 
January 2009 

Quantity Disl!osal Location 
78,831 ft' Clive, UT 

Appendix F of this report provides the radiological data for the excavated areas, 
verification sample locations and results for PRS 7. 

4.0 PROBLEMS ENCOUNTERED 

During the survey and excavation ofPRS 7 West, some unexpected radiological 
contamination (thorium-232, thorium-230) was encountered in the soil at the surface and 
soil adjacent and below the line in the vicinity of manholes 312 and 314 (see Figure 4). 
Specifically, a piece of clay pipe that was found about two feet below grade in the area 
showed removable contamination above Appendix A, Table 1 values. A piece of clay 
pipe was analyzed for isotopic identification via onsite gamma spectroscopy. 
Radionuclides identified were americium-241, radium-226, thorium-232, uranium-238 
and lead-210. At that point, the excavation work was stopped and the PRS 7 Work 
Package was amended to address the situation. Notifications to local organizations 
(Miami Conservatory District and City of Miamisburg), Ohio EPA and USEP A along 
with an Occurrence Reporting Processing System (ORPS) report submittal to DOE were 
made. 

Radiological contamination (actinium, bismuth, cesium, lead, radium, thorium and 
uranium) was later found in the vicinity of manhole 318 and the outfall line at the Great 
Miami River during the project. Signs were posted in the area identifYing the presence of 
radioactive materials in soil. All of the contaminated materials associated with the 
excavation ofPRS 7 West project were removed. 

All disturbed areas were backfilled, graded and seeded. Supplemental soil from Moraine 
Materials (Germantown, Ohio) was used in areas where necessary. The soil purchased 
from Moraine Materials was tested for hazardous leaching characteristics by Belmont 
Labs (Dayton, OH) using EPA-approved test methodologies. The test results showed no 
contaminants detected above Toxicity Characteristics (TC) for hazardous wastes. The 
test results are provided in Appendix C. 

9 
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5.0 RESOURCES 

PRS 7 Removal Action Closeout Report 
January 2009 

Table 2 lists the regulatory personnel (CORE Team) and Project Manager for the 
excavation activity. Table 3 provides a time-line summary of the project. 

Table 2- Personnel Involved 

Agency or Party Involved Contact Description of 
Participation 

USEPA Tim Fischer Federal agency responsible 
SR-6J for Miamisburg Closure 
77 W. Jackson Project oversight 
Chicago, IL 60604 
312-886-5787 
Ohio EPA Brian Nickel State agency responsible 
410 E. Fifth Street for Miamisburg Closure 
Dayton, OH 45402-2911 Project oversight 
937-285-6468 
DOE/Miamisburg Closure Paul Lucas DOE/Miamisburg Closure 
Project Project, Acting Project 
955 Mound Road Manager responsible fur 
Miamisburg, OH 45342 project oversight 
937-847-8350 
x301 

Accelerated Remediation Dennis Dalga ARC Project Manager 
Company (ARC) responsible for project 
965 Capstone Drive execution 
Miamisburg, OH 45342 
937-865-3734 

Table 3 - PRS 7 Activities 

Timeframe Activity 
December 2007- January 2008 Work Planning 
January 2008- July 2008 Excavation 
May 2008- July 2008 Hauling and Disposal 
Februarv 2008 -August 2008 Backfill and Restoration 
January 2009 Closeout Report 

10 
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PRS 7 Removal Action Closeout Report 
January 2009 

North Direction j 

Figure I- Manholes A-5, A-9 and A-13 Locations 
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Figure 2- PRS 7 East and West Lines 

12 

PRS 7 Removal Action Closeout Report 
January 2009 

1. .. et .. 

Sketch of PRS7 Projects' 
Enci0$Ure7 

't -~ 

\ 



3006XXXXXX-1004260002

 
13

F 

/ 
I' 

I 
; !I . 

North Direction f 

Figure 3-PRs 7 West Outfi!li Line to Great Miami River 
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PRS 7 Removal Action Closeout Report 
January 2009 

Figure 4 Drawing ofPRS 7 West Line with Manhole Locations 
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PRS 7 Work Package 

In accordance with 
MP-103 (Integrated Work Control Program) 

Project Document ID: MP-1 03.05A 

Prepared by: 

Accelerated Remediation Company 
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DOE Contract No. 
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Prepared for: 
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Revision 3 
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REVISION 
A 

0 

1 

2 

3 

· RECORD OF REVISION 
PRS 7 WORK PACKAGE 

REVISION DATE APPROVAL DATE 
12/fYl/07 I 

• 12/12107 

1/3!108 

4/1108 

5/19/08 

" 

MP-J03.05A 
PRS 7 Work Package 

Revision Date: 5/19/2008 

DESCRIPTION 
Incorporated internal 
review comments and 
submitted to DOE for 
review. -
Incorporated DOE 
comments. 
Incorporated Ohio 
EPA and USEPA 
comments 
Incorporated MMCIC 
comments and aRc 
review comments 
Incorporated 4/17/08 
Addendum to 
Radiological Survey 

• Plan and revised 
Section 3.1 to address 
pipe remaining under 
old U.S. Highway 25 I 
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MP-103.05A 
PRS 7 Work Package 

Revision Date: 5/19/2008 

APPENDIX A- Work Package/Preliminary Hazard 
Analysis 

0 Office Master Copy 0 Field Working Copy 0 Review Copy DOtherCopy 
(Original Approval Si1!113tures) (Oril!inal Field Sim -Oifs) [Note: Mark this section in color] 

Note: The Project Engineer is responsible for completing Sections I through 10. 

1. WORK PACKAGE TITLE: PRS 7 WORKATTHE MOUND OU-1 PROJECT 

2. WORK PACKAGE NUMBER: MP-103.05A 

3. WORK PACKAGE SCOPE: This work package contains information on performing activities associated with the following: 

• Re-route of Existing Sanitary Package Plant Effluent Line 

• Removal of PRS 7 East Abandoned Outfall Line 

• Removal ofPRS 7 West Abandoned Outfall Line 

• Remediation/Removal of Manhole A-5 

• Removal of Manhole A-9 

• DecontaminationJDismaniling of Sanitary Sewer P8.ckage Pl~t 

(Note: This work package is divided into 6 project phases allowing work to proceed in segments as necessary versus a sequential 
phase order. See attached PRS 7 Specific Waste Transportation Plan and PRS 7 Radiological Survey Plan for detaiJs involving 
waste transportation and radiological surveys for the work activities). 

4. WORKLOCATION: 

The re-route of the Existing Sanitary Package Plant Effluent Line is frQm the southeast corner of the Package Plant to 

Outfall #002. The excavation of the PRS 7 East and West Abandoned Outfall Lines will take place from the banks of the 

Great Miami River, eastward along the flood control levee, across Route 25 to the edge of the rail roadbed. The Sanitary Sewer· 

Package Plant is located on the Mound site south of the PRS 441 rail spur. Manholes A-5 and A-9 are located to the north 

of PRS 441 (See attached Figures l .2.3 for locations). 

3 
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5. WORKPACKAGEPHASES: 

l. Re-route Existing Sanitary Package Plant EffluenJ Line 

2. PRS 7 Removal of Abandoned Sanitary Outfall Line East of Main Railroad Tracks 

3. PRS 7 Removal of Abandoned Sanitary Outfall Line West of Main Railroad Tracks 

4. R~mediate and/or Remove Manhole A-5 

5. Remove Manhole A-9 

6. Decontamination/Dismant1e Sanitary Sewer Package Plant 

Notes: For any phases of the work package -

MP-103.05A 
PRS 7 Work Package 

Revision Date: 5/19/2008 

See SOP-127 Hot Work- Pennit required for possible equipment repairs involving hunting, welding, hot-work [Fire Watch]. 

See NFPA 30 Flammable and Combustible Liquids Code for handling flammable liquids/or gases. JSA required for refueling 
equipment. 

See SOP-117 Excavation and Trenching - Pennit required for trenching/shoring. 

See SOP-110 Underground/Overhead Utility Contact Prevention before performing any soil disturbance. 

See SOP-1 13 Hearing Conservation Program- JSA required for noise in excess of 85dBA. 

See SOP-103 Stop Work Authodty to address intrusion by unwanted visitors/neighbors in the work area if any safety concerns 
arise. 

See SOP-112 Cold StreSs and SOP-119 Heat Stress to address any temperature extremes (heat or cold stress). 

See SOP-116 Pressurized Water Cleaning and Cutting Equipment for activities using pressure washer. 

See SOP-128 Handling Blood or other Potentially Infectious Materials for work involving the Sanitary Sewer Package Plant 

See SOP-118 Control of Hazardous Energy and Hazardous Materials Sources for working involving Lock Out!I'ag Out activities. 
See Stoller ST-02 Lock Out/Tag Out (Section 10.2) for activities to be coordinated with Stoller. (May require a briefing by Stoller). 

See SOP-126 Ladder Safety for activities using ladders. 

See SOP-125 Confmed Spaces for activities involving confined spaces. 

See SOP-108 Fall Protection for activities requiring fall protection. 

6. SPECW. MATERIALS AND EQUIPMENT: 
1. Backhoe, trackhoe, bulldozer, trench box, PVC pipe, Manhole Cor-N-seal, pipe glue, temporary plug, pennanent plug 

2. Trackhoe. articulating dump truck. bulldozer, compactor, clean back fill 

4. Confined space entry equipment, tripod and ventilation equipment. 

5. Pressure washer. water truck, frac tanks, articulating dump truck. shear. and Hitachi 330 

4 
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7. DETAILED WORK STEPS: 

1.0 Re~route Existing Sanitary Package Plant Effiuent Line 

MP-103.05A 
PRS 7 Work Package 

Revision Date: 5/19/2008 

1.1 Provide sketches of proposed location of new effluent line to DOE for approval prior to beginning any work. (HOLD 
POINT) 

Verifiedby:.~~~~--------------------------=--
Dan DiCarlo Date 

1.2 Coordinate any Lock Outffag Out activities with Stoller before beginning work activities. (HOLD POINT) 

Verified by:-=--==~---------------------------=---
Dan DiCarlo Date 

1.3 Install temporary outfall line (8" PVC [SDR 35]) at the southeast comer of the Sanitary Sewer Package Plant to a new 
discharge point at Outfall #002 on the downstream side of the weir. Ensure temporary line is installed such that the line does 
not impact (i.e., flow into) the Outfall #002 sampling location. 

(Note: See SOP-110 Underground/Overhead Utility Contact Prevention before performing this Phase). 

(Note: No radiological concerns in this Phase). 

(Note: See SOP-117 Excavatron and Trenching - Pennit required for trenchinWshoring). 

2.0 PRS 7 Removal of Abandoned Sanitary Outfall Line East of Main Railroad Tracks 

(Note: See SOP-110 Underground/Overhead Utility Contact Prevention before performing this Phase). 

(Note: See SOP-117 Excavntion and Trenching before performing this Phase). 

2.1 Before proceeding with the following sections of this work package, verify that DOE approval has been received for the 
PRS 7 Specific Waste Transportation Plan and PRS 7 Radiological Survey Plan required by the contract. (HOLD POINT) 

Verified by:-=--==-=----------------------------::--
Dan DiCarlo Date 

2.2 Before pr-oceeding with any work activities on an casement. verify approval (email, letter, etc.) has been received from 
Norfolk Southern Corporation, City of Miamisburg or Miami Conservatory District as appropriate. (HOLD POINT- SEE 
FIGURE3). 

Verifiedby:.-=-~~~-------------------------::--
Dan DiCarlo Date 

2.3 Excavate the 10-inch diameter vitrified clay pipe (abandoned sanitary outfall) from Manhole B-3 upgradient to a point 
approximately l 0 feet east of the property line (See Fignre 2). · 

2.4 Soil excavated from above the 10-inch diameter vitrified clay pipe will be removed and placed adjacent to the excavation 
without sampling for reuse as backfill. 

2.5 Plug the end of the remaining pipe with concrete. 

5 
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. MP-103.05A 
PRS 7 Work Package 

Revision Date: 5/19/2008 

2.6 If removal of the line at Manhole B-3 disturbs the integrity of the existing plug, the existing plug shall be removed. Install 
a new leak-freeconcrete plug in its place. (HOLD POINT· CONFINED SPACE) See SOP -125 Confined Spaces. 

Verified by:===---------------;::-,-
Gary Evans Date 

2. 7 The 10-inch diameter vitrified clay pipe will be excavated, removed, characterized for radiological contamination and 
transported to PRS-441 for shipment in accordance with the approved PRS 7 Radiological Survey Plan and PRS 7 Specific 
Waste Transportation Plan 

2.8 Sample the bottom of the excavation trench in accordance with the approved PRS 7 Radiological Survey Plan. 

2.9 Backfill and compact the outfall line excavation trench with the soils excavated in Step 2.4 above. 

2.l0 Any additional soil needed to return the trench area to original grade will be obtained from approved DOE off-site 
sources. 

2.11 All disturbed areas shall be graded-to-drain and seeded. 

2.12 Install permanent plug in existing effluent line in B-1 on west side of railroad tracks. (HOLD POINT ~ CONFINED 
SPACE)· See SOP -125 Confined Spapes. . 

Verified by:.-::;--;:---------------:::--
Gary Evans Date 

3.0 PRS 7 Removal of Abandoned Sanitary Outfall Line West of Main Railroad Tracks 

(Note: See SOP-110 Underground/Overhead Utility Contact Prevention before performing qlls Phase). 

3.1 The aRc Project Manager will make phone call notification to City of Miamisburg prior to perfonning any work in the right 
of way. Contact Bruce Pietsch of the Miami Conservatory District at (937-223-1278 x 3203) to coordinate sampling at PRS 7 
near the small building between .MHs 316 and 314. Excavate and remove the West 12" diameter pipe from the outfall at.the 
Great Miami River to Manhole B-1 (just west of the main railroad line). AH pipe. will be removed with the exception of the 
portion under old U.S. Highway 25 (Miamisburg's South Main Street in front ofMCD's property- please see note in this 
section below). The pipe will be transported to PRS 441 for disposal as LLW. Spotters (may not be the same spotter that 
observes loading) will follow trucks after load-ollt Maintain 100% spotter coverage of the truck's transport from point of 
loading to point of dumping in Rail Load Out Area. 

[CAUTION: Various underground and overhead utilities are present in the area from the east side of old U.S. Highway 25 
(MH 310) to Manhole B-1 on the west side of railroad tracks]. 

{Note: A 12" diameter cast iron pipe transitions to a 12'' .diameter vitrified clay pipe at the first manhole downstream from the 
pipe's crossing under old U.S. Highway 25. The pipe is also known to be slip-lined but no data is available to detennine 
exactly where the lined section begins or ends]. 

[Note: Land Use Pennit No. 13-1567-1, Revision No. I, Renewal No. I, Exhibit "A" (with the exception of9te Section entitled 
Additional Tenns, -conditions and Restrictions) sha11 be followed in performing all work on the MCD easefuent- see attached 
Exhibit A]. 

(Note: The HDPE slip-lining pipe will be removed from the 12" cast icon pipe and surveyed for radiological contamination. 
The cast iron pipe will be removed as close as safely possible to the old U.S. Highway 25 right of way. The 12" cast iron pipe 
underneath old U.S. Highway 25 will be grouted and left in place in lieu of being removed if the following samples and survey 
results meet the criteria for free release to the public: 

• Soil samples taken from the surrounding area east and west of old U.S. Highway 25 at road are acceptable. 
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• Pipe sediment samples taken from HOPE slipped lined pipe removed from the 12" cast iron pipe underneath the road 
and sections of the 12" cast iron pipe that were removed from underneath the road are acceptable. 

• TotaVremovable swvey data taken from exterior and interior HDPE slipped lined pipe removed from 12" cast iron 
pipe underneath the road are acceptable. 

Proper safety measures will be in place to protect the roadway and adjacent underground utilities, including but not limited to 
shoring boxes and steel plates. The City of Miamisburg will be notified and in concurrence with this method prior to 
implementation). 

(Note: If the pipeline cannot be removed from the sleeve crossing under old U.S. Highway 25 or cannot be released for public 
use leaving a clean sleeve -follow guidance provided by the City of Miamisburg on removal). 

3.2 The pipe's associated manholes and headwall at the outfall will also be removed. 

3.3 Provide any signage, baniers or flagging required by the City of Miamisburg for work in the vicinity of the highway. Place 
signage and barricades at both ends of the bike path during this operation. Available materials will be used. 

3.4 Soil above the pipeline will be removed and placed adjacent to the excavation without sampling, for reuse as backfill. All 
material staged for reuse for backfill will have a walkover survey with a sodium iodide detector (Nal). Any material that shows 
detectable activity will be taken to the rail spur and disposed of as LLW. 

3.5 The lines and manholes will be removed and receive radiological characterization in accordance with approved PRS 7 
Radiological Survey Plan for disposal as LL W. 

3.6 The 12" pipe will be surveyed for radiologica1 contamination. Sediment residing inside the pipe may be sampled for 
characterization purposes. 

3.7 Sampling of the bottom of the excavated trench will be in accordance with the approved PRS 7 Radiological Survey Plan. 

3.8 The excavation shall be completely backfilled with soil excavated from above the pipe. All additional soil needed to return 
the area to irs original grade will be obtained from DOE approved off-site sources. 

3.9 Restore the flood control levee tO original height, breadth and compaction. 

3.10 Restore bike path asphalt (Springtime work) to pre-excavation condition. 

3. [I All disturbed areas shall be graded-to-drain and seeded. 

4.(1 Remove Manhole A-5 

[Caution: Do not bring any equipment across the newly constructed COS parking area/roads, or the parking areafroads 
under construction at the OSW building]. 

4.1 Contact Stoller on any existing radiological postings on Manhole A-5. Perform characterization survey in accordance with 
approved PRS 7 Radiological Survey Plan. (HOLD POINT- CONFINED SPACE)- See SOP -125 Confined Spaces. 

'~ 

Verifiedby:.~~~--------------------------~~-
Gary Evans Date 

4.2 Upon completion of the survey perfonned in Step 4.1 above, a detennination of manhole removal or decontamination 
(including inlet and outlet lines) will be made and presented to DOE for their review and concurrence. (HOLD POINT) 

Verifiedby:.~--~~~--------------------------~c-
Connie Gerbig Date 

4.3 [f remediation option is attempted and acceptable results are not obtained, the contractor shall proceed with removal after 
consultation with DOE. The lines will not be removed be ond the next ad 'oinin manhole. 
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4.4 Evaluate necessity forplugging end pipe based upon Step 4.3 above. (HOLD POINT- CONFINED SPACE) -See SOP-
125 Confmed Spaces. 

Verified by::::--::----------------= 
Gary Evans Date 

4.5 Backfill the resulting hole, compact and seed all disturbed areas (if applicable). 

5.0 Remove Manhole A-9 

5.1 Remove Manhole A-9 and dispose as LLW. 

5.2 Plug the end of the lines running into and out of the manhole with concrete. 

5.3 Backfill the resulting hole, compact and seed all disturbed areas (if applicable). 

6.0 Decontamination/Demolition of Sanitary Sewer Package Plant 

(Note: Fall protection evaluation required prior to entry into sanitary tanks. See SOP-108 Fali Protection and SOP-126 
lAdder Safety before beginning tbis Phase). 

(Note: JSA required before handling large or awkward objects with forklifts, aerial lifts or material handling 
equipment). 

(Note: See SOP-118 Control of Hamrdons Energy aad Hamrdous Material Sources Lock Outffag Out before performing 
any electrical disconnects at the Sanitary Sewer Package Plant. Coordinate any Lock Outll'ag Out activities with 
Stoller [ST-02]). 

(Note: JSA required before handling Package Plant sludges -see SOP-128 Handling (Jwod or other Potentially 
Infections M01erials). · 

(Note: JSA required for removal of fuel from standby generator- see NFPA 30 Flammable and Combustible Liquids 
Code). · 

(Note: JSA required before nsing pressnre washing- see SOP·116 Pressurized Water Cleaniag and Cutting Equipment). 

(Note: See SOP~125 Confined Spaces for activities involving coillmed spaces). 

6.1 Receive formal turnover of Package Plant from DOE. 

6.2 Sludge shall be removed from the Plant and hauled toPRS 441 for shipment and disposal. (HOLD POINT -LOCK 
OUT/rAG OUT and CONFINED SPACE EVALUATION) 

Verified by:-o:--:::---------------=-
Gary Evans Date 

6.3 Petform necessary electric disconnect and remove diesel fuel from standby generator. 

6.4 Radiologically survey generator for free release. After generator removal, survey concrete slab. If slab is free~releasable, 
leave in place. If not :free~releasable, excavate slab and dispose of as directed by WM. 

6.5 The parts of the Plant that are available for free release will be surveyed and disposed of as directed by Waste Management. 
The parts that are not available for free release (any metal that has been exposed to contamination) will be size reduced and 
shi offsite as low-level waste (LL 
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6.6 Survev soil, re-e:rade and re-seed the Plant area as necessary after demolition. 

W ark Package /Preliminary Hazard Analysis ( Continned) 

MP-103.05A 
PRS 7 Work Package 

Revision Date: 5/19/2008 

8. COMMENTS: High visibility clothing, hand, foot, eye and head protection. Reflective clothing required for low 
light conditions. Wear leather palm gloves when handling rough materials. Wear all required PPE. Be alert to cold 
stress symptoms. EXCAVATION and TRANSPORTATION: Heavy equipment movement, open excavations, and 
vehicular traffic, use spotters and observe 15 mph speed limit. Use trench box or sloping to prevent entrapment. 
Conununications with heavy equipment operators. Three point contact when climbing on heavy equipment and 
ladders. CONFINED SPACE: Obtain confmed space entry pennit, continuous air monitoring, all safety equipment 
must be in place prior to entry, and local emergency response organizatiom notified. DECONTAMINATION: Wear 
required PPE when using high pressure washer, three point contact when climbing ladders, confined space e'\o·aluation 
before entry into sanitary plant. Lock out or disconnect all utilities prior to entry. DEMOLITION: Maintain 75 foot of 
clearance when shearing materials, wear hearing protection, maintain contact with equipment operators. 

Note: Comments, to identify activities/hazards that are comnwn to multiple phases of thi project (example: Wear leather 
gloves when handling cut pipe). Identification of these items will facilitate the addressing the items once in the pre-job 
briefmJ<~ 

9. REVIEW SIGNATURES: 

Written by: _Tom Walsh Date: I I Phone: 

Project Manager: Date: I I Phone: 

Foreman: Date: I I Phone: 

Project Eng. Mgr: Date: I I Phone: 

Environmental Safety & Health: Date: I I Phone: 

Radiological Controls: Date: I I Phone: 

WasteMgmt: Date: I I Phone: 

QA: Daie: I I Phone: 

Note: Protect ManaKer has the authority to NIA signatures if review is not applicable. 

10. AUTIJORIZATION SIGNATURE: 
' 

Project Manager: Date: I I Phone: 

11. WORK PACKAGE CLOSURE: 

Foreman: Date: I I Phone: 

Project Manager: Date: I I PhOne: 

RETURNPHA TOES&HAT JOB COMPLETION. 
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PreUminary Hazard Analysis (PHA) for Work Package Activities 

SECTION A. INDUSTRIAL SAFETY -TO BE COMPlETED BY THE ENVIR0Nf..1ENTAL SAFFIY AND HEALTH REPRESENTATIVE 
ldcmify en.gin«ringladministrutive wntrotf (Jr PPE u.s required. kl:y4d to rh~foilowin.g checkllsr iJems. bum any required mullorotkr xp«ial actions -w be takm 
lucQ.USf! Q/the partfcufflr hawni(l".e. lead camp!ionce plmtr, confuud space plans, Juw.ring ctmservadon programs. rtc.;.lnduding i11tY MtatiOfiS for future Hnzard 
Analys.:.L Addlti<mally, identify wzy ~es whkh DOEpuscrllred Occupmiomll Safety and Health mmdards. that require promtlve-m~res be designed. 
inspected, or approved by a professional erzgim:erwt.nltoerccmpeumt persor~. (Use Section F if additional space is needed.) 

u.m~ Eldst W<rl- Comments, Controls, Methods or Cumpliance ·-A=m/8/o ' Maintain d~ from main tail~ 
Blockage of ~its or mea us of ewess y~ :u 

.,_ .. _lion< {ld<ntifY) NA MA 

Confined space entry Yes 21i.4.I, 4A, 6.11 Permit Required SOP-11.5 Corifincd S~ HOJ.D POiNT AU confim!d 
space equipment must be inspected. permit gcnenw:d if necessary, ventilatiCtn =:: in place as needed. Nmiiication made to the Miamisburg Fire 

nt ptilJr t<t oouunencing coimn.ed space ootrv. 

II Obstructirnl of fire protect~ equiplll¢nt (pull NA NA 
' boxes:, bydt'ants:. fire department oonnwtioiUI, 
~ mm. frn:: exliUJI;'Uiabets. etc.) 

Traf'f'il: eomrlJllftagmau Yos 2,0-3.0 Traffic control at RQute 25 excavation, barricades, fencing as nooded for the 
entire mo-l-eel. 

/!-<I"'""'"'"' 
Burning, weldirtg. bot.wQfk (Fire Walcll) y" All SOP- 127 Hot Work Pennit ~ uired fur poSSible «fl,,ipmem: repairs 

Cbomical compatibilit'f of MA NA 
corrosiVt:S/flammabk$ 

E;tpJQ;SiYe/fiatnmable atmosDJtere NA NA 

FJre protection system/eq_uipment ootage NA I<A 

i Fire Hazards Anal~ Engineer ! NA MA c , Fli!utunable Jiquidsklr gases JSA Required for tdUeling equipment 11ud removal of fUel from ~Wy PLutt-
I y,. All back tor, follow NFP A 30 Flllmmable mtd Com.l>u,rti/;k U~ Cede 

Powder ..actuated tool£ NA •• 
$""""" Fw ~ &uilmrem Rrouired •• NA -c_, 
Chemkalnroce.ss safdv MA NA 

Compressed g<IS cyti~ NA NA 
Elevated/Aerial Work.; 

Ct'a!te ooerations, overhead or mobile NA NA 
MA NA 

Critical lifts l'heavv or bWl value roads) 

Elevated work/full protection y., 6.0 fall ptotectiott evaluatioa requited prior to entry into Sllllitary tartlcl. S0£>~100 
Fall Protection. SOP-126Ladder${lfetll 

Forklifts, aerial lifts 'Jr material handling 
equipment y..., 6.5 JSA requited fur lacge or awkward to handle vb' ects 

-tin• arul rlaci"" MA MA 

<h'ert~Cad utilities (Identify) Ye& 1,0, 2.0,3.0 SOP~llO Urulergro~ Utility Contact Prevention 

10 
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Preliminary Hazard Analysis (PHA) for Work Package Activities (Continued) 

SECTION A, INDUSTRIAL SAFETY ·TO BE COMPLETED BYTHESAFETY AND HEALTH REPRESENTATIVE 
Ide111ify engineering/administrative controls or PPJ{. as nquired. keyed to the following checlclirt ilnns. Insert any required and/or other special actiuru to be taken 
becauSe of the particular luu.ard (Le. lead compliO.nce plaru, confined space plans, hearing conservaMn programs, etc.), Including any rwtaliorufor foture Job Safety 
Analysis(JSA). Addilionally, identify any activities which DOE prescribed Occupational Safety and Health :standards that require protective measures be-de:.igned, 
inspected. or approved by a professional engineer or other competent person. (Use Section F if additional space is needed.) 

lt.m EWt Work Package Comments, Controls. Methods or Cumplia~ . ...,. 
Loclwulflill!out oula~tes disconnects . Eleclri~al 

y., 6.2 Disconnect electric to all Sanitary Plant. SOP-118 Control of Hazardous Energy 
QIUi Hazart!ous Material Sources WCK OUTffAG OUT . Mechanical (steam, hydraulic, 

pneumatic, gravity) NA NA . Jn[eriocks 
NA NA . Chemical 
NA NA . Radiological 
y., See PRS 7 Radiological Work Permit required onsite only - See So::tian C 

Radiological 
Survey Plan 

Outages of the plant publk arutouncement 
(P A) system. alarms or the emergency NA NA 
notification system 
Structure Related: 

ModifiCation to Hre Wall/Door NA NA 

Penetrations into walls, floors, etc. NA NA 

Suucrural Modification NA NA 

Work impacting adjacent norma.IIy occupie<j: NA NA 

"'""' Temporary Re_!!uirunerlls: 

Ul!'htinw'illuminatiooladequacy y., All Provide additional portable light pla(lts. 

Miscelloneous: 

Uuguarded rotating equipment, machine tools NA NA 
etc. 

Off-shift work NA NA 
~ 

Repetitive work NA NA 

Low U!ilit Conditions All NA Provide light plants for additional lighting 

Work in attics ccilin£S, chases, or crawlsoaces NA NA 

Work Requiring Scaffolding NA NA 

11 
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Preliminary Hazard Analysis (PHA) for Work Package Activities (Continued) 

SECTION A, INDUSTRIAL SAFETY -TO BE COMPLETED BY 1HE SAFElY AND HEALTH REPRESENTATIVE 
Identify engi.Mering!adminUtrative controls or PPE as required, ~d to thefclkmin.g checklist ilems. insert any r£quired wrdlur other special actions to be taktn 
beco.use of the panicular-lwv:trd (i.e. lead compliance plans, confined space plat!s, liearingconservation programs, etc.), Including any notaJWnsforfuture Job Sufety 
Arralyns(JSAJ. Adtiilkmdl); Ukntify all)' aciiPilics which DOE pre.<rrikt! OccllpaJioM] Sofety lJIUi Hea/Jh standard$ thaJ requin: protective measures be designed, 
inspected, or approved by a professional (mgineer or other competem per.;cn. (Use Section F ifadd.itiooal. space is needed) 

Item Exist Work Package Comments, Controls, Methods or Con1pllance 
Plwe 

Electrical: 

F.lt>.ctrical hazards Y<S 1.0,2.0,3.0,6.0. Underground and overhead utilities at Route 25 contact OPS for identification. 
SOP I lO Vnderxround/Owrhemi Utility Cmtract Prevemirm 

Soils/Excavation: 

Underground utilities (Identify) Ye' 1.0,2.0,3.0 Underground and overhead utilities at Route 25 contact OPS foridentification 
SOP 110 Umierxround/Overhead Utility Cofltacr Prevenr/.on 

TrenchirudShoriN': Ye' 1.0-6.0 Permit ReQuired Per SOP ·117 fu(lV(l!ion an.d Trenchin~ 

Hazards due co condition of facility or teaaia y~ 3.0 Workiog near Gn::at Miami River. Floatation devict".s worn or in work area. 

Any soil di:.turila.nce Ye< L0-6.0 Underground and overhead utilities at Route 25 contactOPS for identification. 
SOP 110 UnderRrotmd/Overhead Urililv Conraa P1evet11ion 

SECTION R, INDUSTRIAL HYGIENE~ TO BE COMPLEI'ED BY INDUSTRIAL HYGIENE REPRESENTATIVE 
Identify eng~ering!odminUtrarive controls or PPE as Teqllired. keyed to thefolWwing checkl~t lle/11$. frr:.·ert WIY required wrdlor othe-r special artions to be taken 
because of the particular /wtprd (i.e. lead camplUw:e plans, confined space plans, hearing conservation programs, etc.), Including any notations/or ~re J.ob Safety 
Alwlysi.> (JSA). Addition4l/y, identify any octiviti<>s whirh DOE prescribed Occupational Sofety lJIId Heulth standards, that require protective measures /Je designed, 
inspected, or approved by apro/essfonal engineer or orhercompetenr person. (Use Section F if additional space ts needed.) 

It ... Emt Work Comments, Controls, Methods of CompliaDCii! 
Package 

PJw.e 
Asbesttu/FiJJen: No NA 

"'""'"' NA NA --
Hazardous Materials: No NA 

Bervllium NA NA 

Ca<lrnium NA t{A 

Chlorofluorocarbon (CFGl NA NA 

Cool, W" or asphah vroducts NA NA 

!.<ad NA NA 

M=W)' NA NA --
Polychlorinated bip_heny_!s (PCBs) NA NA 

Carcinogens (0 MSOS available)• NA NA 
Chemical/Corrosives: No NA 

Chemicals/solvents NA NA 

Corrosives/acids NA NA 

*NOTE: Reqllires a descriptioa of the materials involved which present a hazard ldentifv the vhvsicallocatiou of the MSDS. 
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Preliminary Hazard Analysis (PHA) for Work Package Activities (Continued) 

SECTION B, INDUSTRIAL HYGIENE- TO BE COMPLETED BYINDUSlRIAL HYGIENE REPRESENTATIVE 
/deruify engineering/administrative conJrols or PPE os required, keyed to thefollawing ch.eckUst items. Insert any required arui/or other sptciol actimrs to be taken 
because of the particular /ravlrd (i.lt!. lead compliance plans, confined space plans, hearing corrseryation programs, ere.), including any notations for fulure Job Safety 
Analysis (JHA). Additionally, identify any activities which DOE pracribed Occupational Safety Cmd Health standards tlwt require protective measures be thsigned, 
inspected, or approved by a professional efigineeror ather campetetJt person. (Use Section F if additional space is needed.) 

'""' Exlsl Work Comments, Controls, Methods of Compliance 

·~ """' Ventilation/Air: y,, 2.6,4.1 Air monitoring required fen- confined spw;:e work. See SOP 125 Col'!(uutd Space. 
4.4, 6.0 Ventilation if needed will use a forced air fan with flexible duct attached. 

Coatine/oaintine No NA 

Spcayind~eneratioo of dust and mists* NO NA 
2.6,4.1 

Ventilation or Air Monitoring requirements y., 4.4,6.0 Air monitoring required ror confined space work. See SOP-125 Confined Spaces. A four 
gas monitor is used fur flammable gases, oxygen levels, carbon monoxide and hydrogen 
sulfide. 

Miscel/an.eaus: Y<> See below 

Hil!h Pressure svsterru NA NA 

Noise in excess of85 dBA y., All JSA Recommended SOP-113 HWin Conservation Proerom 

Blood-home ootho.e:eos* y., 6.2 JSA Recommended SOP-l28Handline Blood or other Potentiallv Infectious M~erial 

Temperature extre~s (heat or cold stress) y., All JSA Recommended SOP-112 Cold Stress SOP 119 Heat Stress 

Welding, brazing. or thennal cUlling y., All · SOP -127 Hot Work Permit required for possible equipment repairs 
operations 

Other (specify) High pressure washer y., 6.4 JSA ReQuired SOP-116 Pressurized Water Cleaning and Cutting EQuivmenJ 
Other (specify) Site Secw:ity y., All Possible intrusion by unwanted visitors/neighbors. In worl:: area. Maintain worksire 

boundaries. Control equipment access during off shift hours. Stop work if intrusion 
causes safetv concerns. SOP-103 Stop Work Authority 

•NOTE: Reauires a !iescriiJtion of the materials involved which oresent a hazard. Identifv the physical location of the MSDS. 

' 
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Preliminary Hazard Analysis (PHA) for Work Package Activities (Continued) 

SECTION C, RADIOLOGICAL PROTECTION- TQ.BECOMPLETED BY RADiOLOGICAL CONTROLS REPRESENTATIVE 
Identify engineeringladminisrrotive controls or PPE as required, keyed to the following checklist items. Insert any required and/or other special_ actions to be taken 
because of the particular hazard (i.e. RWP, ALARA Plan, etc.). Additionally, identify any activities which DOE prescribed Occupational Safety and Health standards that 
require protective measures be designed. inspected, or approved by a professional engineer or other competent person. (Use Section D if additional space is needed.) 

..... l!:xist Won. Package Comments, Controls, Methods or Compliance ·-
Location Controlled Area ' 4.0,5.0 Onsiteonlv 

Contamination Area X 4.0,5.0 Onsiteonlv 

Hil!:h Contamination Area No NA 

Radioactive Materials Storage Area X SeePRS7 Onsiteonly 
Specific Waste 
Transportation 

Plm 

Airl>ome &adioiK:tivitv No NA 

Radiation Area No NA 

High Radiation Area No NA 

Very High Radiation Area No NA 

0""' (SpooiiY) 

Activities: Dii!;JrinJ!!Soil Removal X 1.0-5.0 Excavation Pennit 

Surface destructiOn of radioactively No NA 
contaminated materials or equipment? 

Welding, buming, or grinding? NA NA 

Hammerin.e:, chipping-or scraping? NA NA 

Abrasive blasting? NA NA 

Rad Waste Storage and Disposal Required X See PRS 7 Storage at Rail Spur 
Specific 
waste 
Transporta-
tion Plan 

0""' (Specify) 

14 
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Preliminary Hazard Analysis (PHA) for Work Package Activities (Continued) 

SECTION D, ENVIRONMENTAL COMPLIANCE. TO BE COMPLE1ED BY ENVIRONMENTAL COMPLIANCE ~RESENTATIVE 
" . 1 t1u · · be utktin ~ Qj' tJw 

• m ·riJ. ~ •. (llre Section '-) .... Wor~e Comments, Controls. Mdh<lds of CompJlance 

,du" ,v.,.,., 
K !.0·6.0 Conditkms: 

~ , vr 
~· 

t ID e<>ntrol 

' !.o.<i.ll 

~•vm .~ X " l.(;{CQ 
~-

K '~!I 

Culttttal Resoun:es J::.v 2.iH.O ~~m~:~~~o~mtt 

• _, ', ..... NotifY DOE 

S"' Drinklng Watot Aot NA NA ' 

' 1.1>6.0 • to .... .u. ~-·· 
LO<are~-) 

., ...... 
K 1.0-6.0 Auy-.: ,...,..., 

RAP<' A furAsbestm NA NA .. ~ .. NA NA 

15 
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Preliminary Hazard Analysis (PHA) for Work Package A.ctivities (Continued) 

N 1£, WASm MANAGEl\.fENT~ TO BE COMPU:l£0 BY WASTE MANAGEMENT REPRESENTATIVE Include any required muller other special 
h£ tahn belXlll$e of·the pmtic~~)hazard. Additiomdiy, Uknrify any activitles whkk (Jn! r«Juired by DOE, Nevada Test Sire, Envit'()aUe or ether UQste site, 

....... : ...... ~ if additional sooce is needed. 

Quantity wm ' Radiological Packaging -.or_. ll- p- Characterization Requir.emeni:s .._ 
Types: 

Sallitary LandftU Waste: NA NA 
• C<>ncrete . Steel & Copper fYIPill8 
• MemJRoofmg 
• PVC 

• Electru:al Wiril\g 

• Fiberglass fosuiacion . Wood 
NA NA 

Ha?..ardous Was::te: . RCRA Hmudous Waste 
• """"""' . . O<b« 

M'ixedWasu:. NA NA 

Low Level Radiological Waste: 21XFyd All !LW RAIL LAND 

• Building Debris 500yd' All !LW RAIL LAND . Below grade 
T~(TRU)Waste NA NA 

NOTE: I. S:¢a!cd pa!ssm:e vessels will need to he at <1.5 :.tnlQ~pt<ere if present 
1. Any irem notprodousiyevaluatedare to be set as«te fur evaluation by Waste Mmm.gemeot prior w d~;l:l. 

Other. 

Ma!erial sent off-sUe NA NA 

Material sent to concrete erusher N., NA 

SECTION F ·OTHER CoNI>ffiONS. CONCERNS. ORSUPP!.EMBNTAL INFORMATION ~ROM SECTIONS A TllROUGH C INCLUDING 
APPLICABLE LBSSONS LEARNJID: 

16 
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APPENDIX B-Work Package Revision Form (Example) 

WORK PACKAGE REVISION FORM 

Work Package No. Revision No. 

/'11? .YCJJ,o.r /1 _7? 
Revision Description: (attach page revisions to form) 

.ReVI.SF St:C-T/o#'\J ...7J .77/ /70.0..6EJ'J ~/"'E .A!:t5?7A/.-v7/l/b-

v..v.oc-,e.. 0~.0 as. h'/6/TwAY Z..r (UN' Afrn~ ..-e~w !ra-.J) 

Name Signature Date 

PREPARED BY: 
Revision Preparer: 

~M ~At...f/T Y/1 M...t:.A' 167/?/0? 
REVIEWED BY: .p 
Job Foreman: 

I M,e'yhfczze-c /?~ ~ S/.("S'/<:0"' 
Project Superintendent/ Foreman:""' :fi,~o j )//7.)1":7 s/n/~ 
Environmental Safety & Health: fu .A-"7' .>;_ Y;;?_ ~ .r/19;6'~ 
Radiological Point of Contacc fl.onn~o r:::P.-hia r;rm:;,t,; J1bA~ sltCJitd 

0 () 

A 

Waste Management PoC: 
fRfl,../<)v &vr I 1-J.~/ /{_.u1A S/t'i /t~'b 

7 " 
Other: 

Other: 

j 

APPROVED BY: /'_ A /1 
Project Manager: 

I //Aiuc /(q~~ 1/ A~-to f./. s-hol<r 

17 
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REV. NO. 

MP-l03.05A 
PRS 7 Work Package 

Revision Date: 5/19/2008 

APPENDIX C- Work Package Revision History Form (Example) 

WORK PACKAGE REVISION HISTORY FORM 

REASON SIGNATURE DATE 

" 

! 

-
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APPENDIX D-Post Job Review Form (Example) 

POST JOB REVillW FORM 

WORK PACKAGE NO.: 

WORK PACKAGE TITLE: 

COMMENTS/LESSON LEARNED DISPOSITION/FOLLOW-UP 
(Originator) 

! 
(Person Responsible for foHow-up) 

Reviewed by: 

Project Manager: 
Name Signature 15ate 

I 
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APPENDIX E- Status Log 

MP-103.05A 
PRS 7 Work Package 

Revision Date: 5/19/2008 

Work Package Number ______________ _ 

Work Description ________________ _ 

DATE INITIALS COMMENTS/ACTIONS 

) 

; 
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North Direction t 
Figure I -Manholes A-5, A-9 and A-13 Locations 

PRS 7 Closeout Report 
November 2008 
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Sketcb of PRS7 Projeclll1 

Enclosure7 ------· Figure 2 
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North Direction i 

Figw-e 3 - PRs 7 West Outfall Line to Great Miami River 

PRs 7 Closeout Report 
November ZOOS 

COMI.ffi'RCiALt 
·~€Sil:1€Nr..tl· USE 
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LAND USE PERMIT NO. 13-1567-1, R~ion No.1 ;Renewal, No.1 

EXHIBIT "A" 

PROJECf LOCATION 

The property, Part MCD Parcel Number .1093, 1154, 1176 & 1498, is located in the City of 
M":iamisbwg, Montgomezy County; Ohio, _and more specifically as shown on the attached dtawing: 

. . 
ADDffiONAL TERMS. CONDffiONS AND RESTRICTIONS . . . 

The Grantee AGREES to maintain all property within three (3) feet of any structore and along both 
sides of all fencing. 

the Grnntee AGREES, within sixty (60) ditys of initial consfn!.clion of any well, to provide the 
District an initial sampling and analysis zeport. Th~ Grantee further AGREES, within thirty (30) days 
of coinpletion, to furnish the Distiict copies of all future well logs and test boring rep<itts. 

The Grnntee further authorizes the District to·access any 
agreement for the pmpose of monitozing groundwater levels and qUality should 

it be neeessazy to assure public saii:ty and/or maintain the required level of flood protection. 

As this is a public entity !ill Pezmit fee will be required. 

Upon iSsuance of this Pezmit all te:tms, conditions and restrictions ofMCD Land Use Peunit No. 11·• 
786-1 as issued to Monsanto {usA) on October 1, 1947, MCD Land Use Pezmit No. 13-1567-1 as 
issued to BG & G Mound on June 29, 197~ MCD Land Use Pezmit No. 13-·1567·1, Addendum No.1 
as issued to BG & G Mound on October 14, 1987, MCD Land UsePezmit No. 13-1567 .. 1, Addendum 
No. 2 as issued to BG & G Mound on AugiJst 9, i989, MCD Land Use Pezmit No. 13-1567-1, 
Addendum No. 3 as issued to EG & G Mound on Febroazy IS, 1993 and MCD Land Use Penni! No. 
13-2398-1 as issued tO EG & G Mound on Ootober 1, 1995 Will texzninate. 

The tezm of this Pezmit shall be for a period of twenty (20) years, effective July 1, 2001 and 
terntinating on June 30, 2021. 

EXCAVATION &RESTORATIONREOQlREMENTS WITHIN NATURAL AREAS 

1.. Construction access will be limited to a maxim.wn width of twenty (20) feet unlesS pre-approved in 
writing by the District. 

2. The District must pre-approve the reznoval of any trees being greater than four (4) inChes in 
diruneter'. . 
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3. The top ten (1 0) roches of topsoil is to be removed snd stockpiled prior to statting any excavation. 

4. When construction has been completed, the trench is to be backfilled snd cempaoted. 

5. Stockpiled topsoil is to be spread evenly over the Col;IStruotion area to appztixima~1y the original 
teuain and lightly compacted. No heavy equipme!lt should be \ISed for compaction of the topsoil. 

6. All areas distmbed 'will be protected with ~ CF7 (Bon Terra America 1-800-882-9489) or 
equivalent erosion control blanket 

7. Otganic material (logs, branches, etc.) from the adjacent area is to be pLaced ovez the ezosion 
control blanket to inoculate the soil, speed zeoovezy and bide the construction area. 

RESTORATION REQUIREMENTS 

All Pistrlct owned or controlled property distmbed by land use and/or construction will be zestored to 
the reasonable satisfaction ofthe District wij:hin thirty (30) days of project completion as follows .. 

Restoration of'Dam and Levee Slones: 

I. Compaction of material will be 95% proctor as detezmined by a certified testing company .. 
Testing will be perfozmed eve.ry fozn (4) feet of fill height. · 

2. Within seven \1} days of r:onstructlon, all dam and levee slopes distznbed by constmction will 
be .seeded as pre-approved and/or directed by the District's Caretaker. Should other methodS of 
restOiation prove inadequate. the Grantee AGREES to sod any or all dam and levee slopes distmbed 
by construction as directed by the District. The Gtantee AGR:EES to properly monitor and mamtaln 
the restoration process· of all dams and levee slopes distmbed by construction until sufficient tmf 
has been established. 

3. District inspectioD, and approval must be acquire.d prior to obtaining all other necessacy approvals. 

Gene.ral Restoration: 

1.. All property disturbed by construction is to be seeded within ten {1 0) duys of project completion. 
The method of seeding and seed mixture must be pre-approved by the District's Cnretaker. The 
G!antee AGREES to properly monitor and maintain the zestoration process of all areas distw:bed by 
eonstiuction until sufficient turfhas been established. 

UPON TERMINATION of this Pennit the Grantee AGREES. within six (6) months, to remove all 
structures and/or improvements; including all appurtenances, cons1ructed on District property as 
indicated below and/or directed by the District. Fwthe.rmore, all property used will be restored in 
accordance with the restoration requiierneD,ts of this Pe.rmit. All plans for abandonment must be pre
approved by the District. 



3006XXXXXX-1004260002

 
40

Roads. Diivewavs and Si4ewalks: 

MP-l03.05A 
PRS 7 Work Package 

Revision Date: 5/1912008 

1. All asphalt, concrete or brick pavement lllllSl Qe removed UDlos~ directed othe!Wise "by the 
District. The area is to be backfilled witli clean !lll material, !llllded and :resmred as dl.!ooted by the 
Disiiict. 

2. Gzavel paths ot roadways will be disked and !!!Wd imless o!l!.erwise directed by the Dis!Iict. 

.Pol""' Towez:s. Fences; Sjgns. Buildings, Bridges md othey Above-Ground Strn.::ltt!re!!: 

1. All SII.uctures or instel.lations are to be removed, incllliiillg bases, foundations and a.nchom. 

2. Should theY be peonittod to remain, all pilings and footers ¢ould be cut off a lllinimum depth 
of three (3) feet below finillhed !ll1lde or bo~ of channel 

ll'l!!! • . d Co . . Li wnuston ;mmmupioations Jlef! 

1. All aeri.ai lines and/or: bmied cables will be retUOved. 

2. Ducts and conduits will be treated es pipelines, see "Water, Sewer ai!-d Fuel Lines" seo!ion. 

Stonn sewers: 
1. All exposed pipes, headwalls and dwmel proteotinn will be removed. 

2. All pipelines loested along any slope will be removed to a dePth o:t; at least six {6) feet 
hotizontall.y :from :finished snuJa. They are to be capped and plqgged with conorete (12" ml:nimum 
thickness). · · · 

3. All pipelines buried less lhall thtoe {3) feet: from :finished gtl!de will be eompletely removed and 
the llrea!wjll be backfilled with clean !lll matelial and eompacted as required by the Dis1rlct 

4. All pwelines located within OOlllll'ete revetment Will be mooved to a depth of at least six (6) feet: 
horlzotltally from :finished grade, The pipes will be capped an.d plugged with concrete (12" 
mhiimum thicknesa) and all revelment panels will be replaced. 

Water. Sewer and Fuel Lines: 

1. Unless othe!:wise 8)?ecified by the Distliot. all pipelines will be removed and the area liackfi11ed 
with clean 1ili n:taterlal and compacted d!l required by the District. 

2 .. Sb.ould the Dis!Iiot authorize the pipeline m remain. all manholeS, valve pits, mete! pits, etc. 
will be removed ot properly abandoned RS descn'bed under the Chambe.ts and Manholes section. 
Pipes will be capped OI' plugged witb. conoretB at all manholes or access points, and: all temrittUS 

points where they have been disconnected ~ wells, !anb, meters 0! otb.e.r pipelines. VeRts 
should be removed to a depth of at least three (3) feet and capped or plugged with concrete. 
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1. Unless otherwise specified by t)le District, all chambers and manholes will be removed and the 
area backfilled With clean filllnaterial and compacted as required by the District. 

2. Should the District authoxize a chamber or manhole to Iemain, all gates, valves, meters and 
other· equipment will be removed from the chamber or manhole and all pipes will be plugged with 
concrete . 

.3. The top done ot· pre-cast section will be removed, or if the chamber is Cast io place qr brick, the 
top of the chamber will be deril.olished to a depth of at least three (3) feet below finished gtade. 
The chamber· or manhole should be filled with gmvel and the top tbree (3) feet backfilled with 
clean fill material and compacted as required by the District. 

Fuel Tanks: 

· 1. All fuel tanks, above ground or buried, must be removed io' accordance with the State of Ohio 
Bureau of Storage Tank Regulations. 

2 .. Soil samples will be taken to detepnioe if soil has been contaminated. All oon~ated soil 
will be removed. 

3. The area is to be bacldilled with clean fill material and compacted as reqtrlied by the Distdct .. 

When the Gtantee has determined the operation of any well and/or f8ciiity to be no langei 
necessary, or upon teimination of this Peimit, the Gtantee will, within six (6) months, satisfactorily 
complete one (1) of the following options as determined by the Disttict. 

Option No. 1: Remove or properly ab101don any or all wells and/or filcilities and restore all 
District propetty Ulled to the Iilasonable satisfaction of the District. Removal of any well must be 
io accordance with the regulations of the Ohio Depaitrnelit of Natmal Resources, Ohio 
Environmental Protection Agency and Local Health Distxict. 

Option No. 2: Tzansfer, tc the District, ownership of any well and/or fucilities considered 
essential to the function of the Disb:ict, including all structures, ci1sing, sCieen, and appurtenances. 
A board oftluee (3) appraisers will determine the value of the portiari of !he wells andtor facilities, 
which the Disb:ict elects to us.,, 'I'hC District and the Grantee shall ~ select one (1) apptaisei~ 
Those two shall in tuxn select a third appraiser.. Any well and/or fucillty not acquired by the 
Disb:ict must be ren10ved and properly abandoned as ioilicated io Option No .. 1. 

Should the Grantee fail, within SIX (6) MONTHS of the termination date of this Permit, to 
properly abandon all wells not acquired by the District, the District will take an necessary 
action to assure the proper abandonment of the wells and the Gnmtee AGREES to 
reimburse the District for any eJqJenses Incur~ thereby. 
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PRS7 
Radiological Survey Plan 
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This procedure provides instructions for radiological controls, surveys and sampling for PRS 7 work 
activities on-site and off-site. The following are the aRc Procedures that support this survey plan: 

• SOP # 702 Radiological Operations Procedures -Associated SOP # 704, 705, 706, 707, 708, 
710,711,712,713,715,716,718,719 

• SOP# 721 Air Monitoring Manual- Associated SOP# 723, 724, 725, 726, 727, 728 
• SOP # 729 Radiological Work Requirements - Associated SOP # 731 Radioactive Material 

Transfer Unrestricted Release of Property I Waste 

2.0Scope 

This sample plan applies specifically to PRS 7 remediation work activities. On-site and off-site 
requirements will be addressed individually pertaining to radiological controls, surveys and sampling. 
The entire excavation activity will have continuous radiological controls coverage to provide for the 
protection of the worker, public and the environment. 

• On-site remediation will consist of the decontamination and/or demolition of the Sanitary 
Sewer Package Plant, removal of Manhole A-9 and the charaCterization survey of Manhole 
A-5 for the determination of removal or decontamination and associated lines, where 
applicable. 

• Off-site remediation will consist of the removal of 5 manholes and the abandoned sanitary 
line to be disposed of as LLW via railcars to Utah. The interior of the sanitary line may have 
been radiologically impacted but the soil above and beneath the line is believed by DOE to 
be non-impacted based on past experience with PRS-7, historical outfall data and general 
history of the sanitary line. 

3.0 Procedure 

3.1 On-site radiological controls, surveys and sampling: 
(Activities may be performed in any order) 

The following is applicable to all onsite remediation of PRS 7: 

Remediation conducted on-site will be conducted under a Radiological Work Permit (RWP) 
pertaining to the work at hand. Soil intrusion (pipe line removal) and Manhole A-9 work will 
be conducted under an RWP with "Soil Contamination Area" work requirements. Manhole 
A-5 will be removed or decontaminated, if applicable, under a RWP with "Contamination 
Area" work requirements. This is based on current information and will be continuously 
reviewed. 

Page2of10 
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In-process wipes, directs and soil samples will be collected during excavation for personnel 
protection and/or waste management (WM) use. 

The haulers will be positioned in clean areas at the excavation site during loading. The 
trucks will be loaded to less that full capacity to preclude waste material from drQpping off 
onto the Haul Road (see attached Figure) during transport to Rail Spur (PRS 441) staging 
area. The truck beds will be inspected and any loose material will-be removed prior to 
transport. In addition, the hauler tires will be wiped and the wipes will be field counted prior 
to the release of trucks for transport to the Rail Spur. After dumping the load at the Rail Spur 
the truck will be visually inspected and any loose material will be removed prior to the 
release of trucks from the dumping dock, then the tailgate and tires will be surveyed for 
release onto the Haul Road. 

All the lines, manholes and associated pipes that will be removed, will be disposed of as 
LLW. They will be surveyed to ensure compliance with EnergySolutions WAC. Any other 
lines breached will be surveyed for free release (swipes and direct readings). If values are 
below Table I criteria (Surface Contamination Guidelines, Monnd 2000), the line will be 
capped or plugged. 1f above Table 1 criteria, the removal of the line will continue as 
appropriate. The lines will not be removed beyond the next adjoining manhole, unless 
contaminated by the removal activities. In process surveys and soil sampling will be 
conducted during excavation. Soil (overburden) around the manholes and above the sanitary 
line will be staged adjacent to the excavation for FIDLER scanning and soil sampling to 
determine disposition as backfill or LLW. Staged soil (overburden) will be sampled at a 
frequency of I per 20 cubic yards and analyzed via on site gamma spec analysis for reuse as 
backfill. The area under the line will be scanned and sampled to confirm soil results are <CO 
for all isotopes via gamma spec. 

Upon completion of excavation activities the frequency of sampling efforts will be consistent 
with the Standard VSAP, i.e. Trench areas every 15 linear feet, areas< 100m2 but not a 
trench- a minimum of 6 samples will be taken, and areas> 100m2 - a 15 foot triangular grid 
will apply. 

The onsite soil screening lab will report results for Ac-227, Am-241, Cs-137, Co-60, Pu-238, 
Ra-226, Th-230, Th-232 and U-238. Bi-207 will be reported if greater than its MDA. Th-230 
MDA will be< 10 pCilg. All final "as left samples" will be sent offsite for iso-Th analysis. 

Free release criteria found in SOP 731, Radioactive Material Transfer Unrestricted release of 
Property I Waste will be used to determine disposition. 

3.1.1 Manhole A-5 requires are-characterization survey, past survey data shows levels of 
removable contamination up to l 09 DPM 1100 cm2 alpha, direct readings up to 1k DPM I 
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100 cm2 alpha and sediment sample from bottom containing 639 pCi/g of Pu-238. This 
manhole is a posted contamination area and will require an RWP for entrance. 

A confined space, characterization survey of Manhole A-5 needs to be conducted. In addition 
to RWP requirements, Health and Safety confined space entry requirement apply. The survey 
will consist of 100 cm2 smears and direct readings along the sides and bottom of the 
manhole, to include the inlet and outlet lines. The extent of the survey will be determined at 
the time of entry to ensure the survey is conducted safely. Sediment samples of any residual 
material may be collected and analyzed via onsite gamma spec for verification of previous 
survey results. Where necessary, residual material may be gathered for disposal or moved 
aside to allow for survey of the hard (concrete) surface. The surface should be free of debris 
and dry prior to the direct readings. Survey points should be numerous enough so that a 
determination can be made as to the path forward. Upon completion of the survey, a 
determination of manhole removal or decontamination will be made. Survey data may be 
presented to DOE along with a recommendation for concurrence. 

3.1.2 Manhole A-9 will be excavated and surveyed per WM and transported to the rail 
spur by hauler for disposal as LL)V. In process wipes and direct surveys will be conducted 
during excavation for personnel protection. Past survey data shows elevated direct reading 
alpha 650 DPM /100cm2, all swipe data was <20 dpm/100cm2• 

3.1.3 The Sanitary Sewer Plant will be surveyed for characterization prior to demolition. This 
will allow accessible areas of the floor and walls to be surveyed and determine disposition 
per WM. Sludge shall be removed from the plant and hauled to the rail spur for disposition 
as LL W. After sludge removal, based on the characterization survey the system lines, tank 
and pumps may be surveyed for free release if they have not been in contact with any 
contaminated material. Sludge holding areas shall be disposed of as LLW. Any material not 
able to meet surface release criteria stated in SOP # 729 Radiological Work Requirements -
Associated SOP # 731 Radioactive Material Transfer Unrestricted. Release of Property I 
Waste will be disposed of as LLW. Any additional waste characterization surveys will be 
conducted per WM direction. During dismantlement, the items designated for free release 
will undergo additional surveys of the inaccessible areas. Items staged outside will be 
evaluated for free release based on the potential of cross contamination and survey data. 

3.2 Off-site radiological controls, surveys and sampling: 
(Activities may be performed in any order) 

Off-site remediation will consist of the removal of 5 manholes and the abandoned sanitary 
line to be sent to the rail spur and disposed or as LLW. Continuous radiological coverage of 
the excavation activities will be provided. If any soil staining or elevated survey readings 
indicate potential contamination, that material will be segregated for further evaluation. Any 
soil excavated that contains pipe debris will automatically be placed in the hauler for 
transport as LLW. 
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The following is applicable to all off-site remediation of PRS 7: 
• Soil around manholes and above the sanitary lines will be removed and placed adjacent to the 

excavation without sampling for reuse as backfill since surrounding soil is believed to be 
non-impacted. 

• · All pipes are surveyed to meet free release criteria prior to capping or sealing in accordance 
with standard radiological controls practices. The line removed from the sleeve nuder old 
U.S. Highway 25 will be surveyed for contamination on the inside and outside, along with 
accessible areas of the sleeve. If the sleeve survey results are less than free release criteria, 
the sleeve may be left in place. If the sleeve survey results are greater than the free release 
criteria, notify DOE. 

• The sanitary line and manholes will be periodically surveyed. When sediment is available 
inside of the lines, a sample will be taken .. Sediment residing inside the lines along with the 
lines will be loaded into haulers and taken to the rail spur for shipment as LLW. 

• The haulers will be positioned in clean areas at the excavation site during loading. The 
trucks will be loaded to less than full capacity to preclude waste material from dropping onto 
the Haul Road during transport to Rail Spur (PRS 441) staging area. The truck beds will be 
inspected and any loose material will be removed prior to transport. In addition, the hauler 
tires will be wiped and the wipes field counted prior to the release of trucks for transport to 
the Rail Spur. After dumping the load at the Rail Spur, the truck will be visually inspected 
and any loose material will be removed prior to the release of trucks from the dumping dock. 
The tailgate and tires will be surveyed for release onto the Haul Road. 

• If material falls out of the hauler bed during the crossing of S. Main St, maintain stopped 
public traffic flow, clean up material and RCT will scan ljrea using FIDLER and wipes where 
material had fallen. [Note: aRc will notify DOE if any contaminated material falls out of the 
hauler during the crossing of S. Main St. DOE will notify Ohio EPA to contact the Ohio 
Department of Health.] If no contamination is detected public traffic flow can be resumed. If 
con~arnination is detected, decontaminate and re-survey until no contamination detected. 

• The contaminates of primary concern are Pu-238 and Th-230. The lower release limit for 
transuranics of20 DPM/100cm2 removable and 100 DPM/100cm2 total will be applied as the 
default limit. Results obtained higher than these release limits may result in work activities 
being put on hold until isotopic analysis is conducted. The appropriate limit will be applied 
after an isotopic determination has been made. 

• The area under the line will be scanned and sampled to confirm that it was non-impacted. 
This will be done with the FIDLER excavation area scans and biased and un-biased soil 
samples. 

• In addition to the biased locations; u'n-bias, systematic sampling will occur. It is anticipated 
that 35-45 systematic MARSSIM samples will be required, with 30-40 bias samples. This 
brings the total samples to approximately 75 soil samples collected. 

• At biased or un-biased sample locations where a person can not safely enter the excavation 
area, an excavator will bring a bucket of soil from the location to an area where a sample can 
be retrieved and contents of bucket scanned. If the excavation area can be safely entered, the 
RCT will collect the sample directly from the sample location. The RCT will collect a Y2 liter 
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EPA container of soil and submit for onsi.te analysis via gamma spectroscopy. Once samples 
have been retrieved, the sample location will marked via GPS and the area backfilled. The 
onsite soil screening lab will report results for Ac-227, Am-241, Cs-137, Co-60, Pa-231, Pb-210, 
Pu-238, Ra-226, Th-230, Th-232 and U-238. Bi-207 will be reported if greater than its MDA. 
After all samples are analyzed onsite they will be sent offsite (1 00 %) for iso-Th and iso-Pu 
analysis to obtain lower MD As. Iso-Pu will include a Pu-239/240 result. 

The following Table provides information on the MDAs: 

coc Analysis Expected MDA (pCi/g) 
Pb-210 Onsite aamma ' <0.8 
Th-230 Offsite iso. Th 0.1 
Th-232 Offsite iso. Th 0.1 
Pu-238 Onsite qamma <20 
Pu-238 Offsite iso. Pu 0.1 

• Ohio EPA may collect as many samples and analyze for whatever parameters deemed necessary 
to ensure the protectiveness of the public and the environment. 

• Prior to start of work, aRc will conduct a baseline survey of the route. 
• In addition, aRc will provide I 00% spotter coverage for each truck from the point of loading to 

the point of dumping to observe any un-expected spills. If any material is observed falling from a 
truck, the immediate area will be scanned (if area is soil) or wiped (if area is concrete or asphalt). 
If the scans/surveys show any indication of radionuclide contamination, the area will be cleaned. 
The cleaned area will be wiped (if area is concrete or asphalt) or sampled (if area is soil) to 
confirm consistency with the baseline survey. 

• Prior to start of work, aRc will conduct a baseline survey of the route. Upon completion of the 
PRS 7 hauling, 100% of the route will be scanned. This will be accomplished by a 25% 
walkover scan of 100% of the route, performed using the N al detector to identify residual 
activity. In addition, the instruments are equipped with GPS capabilities to log survey locations 
and associated instrument response. Locations identified by scans will be investigated to 
determine the mature and extent of possible contamination. Investigation may include sampling 
and analyses. If scans/investigation show any indication of radionuclide contamination, the area 
will be cleaned. The cleaned area will be wiped (if area is concrete or asphalt) or sampled (if 
area is soil) to confirm consistency with the baseline survey. 

• The following procedures will be used for the survey process: 

SOP-701 Operation of Ludlum Model 2221 Ratemeter/Scaler 
SOP-706 Radiological Operations Procedures: Radiological Surveys 
SOP-710 Radiological Operations Procedures: Performance Testing and Operation of 
the Bicron Analyst with the FIDLER Detector 
SOP-711 Radiological Operations Procedures: Operation and Use of Ludlum Model 
3030 
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SOP-712 Radiological Operations Procedures: Operation of the Ludlum 2360 
Scaler!Ratemeter with Ludlum 43-89 Alpha/Beta Scintillators 
SOP-731 Radiological Work Requirements: Radioactive Material Transfer and 
Unrestricted Release of Property/Waste 
SOP-737 OU-1 Gamma Scintillation Walkover Scans 
SOP-738 OU-1 Project Radiological Soil Sampling 

3.3 Repor:ting Data 

Upon completion of the excavation and review of offsite data, a data report similar to a 
building data package will be prepared and presented to the Core Team for approval or 
further actions. 

4.0 Radiological Work Permits ( RWP) 

• On-site work activities will be conducted utilizing one of two RWP's. A Soil Contamination 
Area RWP for soil intrusion work, utilized for removal of sanitary lines and surrounding soil, 
if necessary. The other RWP for Contamination Areas, may be utilized for radiological 
surveys and the removal or decon of manholes 5 and 9. 

• Off-site work activities, based on current data will not require an RWP. If radiological 
conditions change, the use of an RWP will be reanalyzed. 

5.0 Air Monitoring 

Work area monitoring will be conducted with a minimum of at least 1 downwind air monitor. 
Due to the fact that area excavations (pipe removal) may be conducted in a confined area, and 
backfilled as the work day progresses, no more th~ I job coverage air sampler may 'be needed. 
Periodic smoke tests may be conducted to ensure proper air sampler location. Personnel monitors 
will be assessed based on the work activities being conducted and as required by the RWP (ex. 
Manhole decontamination, removal). 

Fugitive dust will be controlled at the excavation site using a water spray, with a goal of no 
visible dust. 

6.0 Equipment Monitoring and Release 

Material used in a posted Soil Contamination Area or Contamination Area will be surveyed for 
release in accordance with SOP# 731 Radioactive Material Transfer Unrestricted Release of 
Property/Waste prior to leaving the immediate job area or site. Inprocess equipment monitoring 
(i.e. excavator attachments) will be conducted at end of day operations if equipment is not 
expected to leave the immediate work area but will continue for the next work day operations.· 

Page 7 oflO 
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Haul trucks will be monitored and surveyed after loading at tbe excavation site and after 
dumping at tbe rail spnr to assure no loose contamination exists on the exterior of tbe hauler 
before leaving tbe load/unload area. This applies to botb onsite and offsite remediation work. 

7.0 Postings 

• On-site work activities will be posted as a Controlled Area and Soil Contamination Area or 
Contamination Area as determined by past, current or in process surveys. Posted areas (SCA, 
CA) will remain until tbe area is remediated, excavation abandoned or survey data validates 
tbe change in posting. For on-site remediation, haul trucks will have magnetic "Controlled 
Area Radioactive Material" postings on tbe beds while transporting material to tbe rail spnr. 

• Offsite work activities will have constant job coverage witb a Radiological Control Tech who 
will serve as tbe posting for all off-site work activities. Instrument scanning (FIDLER) of 
excavated area will be conducted (in addition to job coverage scans) prior to all breaks or end 
of day to ensure potential of radioactivity does not exist on exposed surfaces. Haulers used 
for off-site activities will not require any postings based on current data. 

Page 8 oflO 
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1. 

2. 

3. 

4. 

5. 

6. 

,I 

Table 1 

MP-103.05A 
PRS 7 Work Package 

Revision Date: 5/19/2008 

SURFACE CONTAMINATION GUIDELINES 

Allowable Total Residual Surface Contamination 
(dpm/100 em')' 

Radionuclides2 Average3.4 MaximumS.6 Removable~ 

100 300 20 
Group 1- Transuranics, 1-125, 1-129, Ra-

226, Ac-227, Ra-228, Th·228, Th-230, Pa· 

231 

1000 3,000 200 
Group2-
Th-Natural, Sr-90,1-126, 1-131, 1-133, Ra-

223, Ra-224, U-232, Th-232 

5,000 15,000 1,000 
Group 3-
U-Natural, U-235, U-238, and associated 

decay products, alpha emitters 

5,000 15,000 1,000 
Group 4-
Beta-gamma emitters (radionuclides with 

decay modes other than alpha emission 
or spontaneous7 fission) excel!t for Sr-90 

-

and other noted above. 

Tritium NIA NIA 
tO,OOO 

As used in this table, dpm (disintegrations per minute) means the rate of emission by 
radioactive material as detennined by counts per minute measured by an appropriate detector for 
background, efficiency, and g~ometrjc factors associated with the instrumentation. 

Where surface contamination by both alpha- and beta-gamma~emitting radionuclides exits, the limits 

established for alpha- and beta-gamma-emiWng radionuclides should apply independently. 

Measurements of average contamination should not be averaged over an area of more than 1 m2
• For 

objects of smaller surface area, the average should be derived for each object. 

Dose Rate: The average and maximum dose rates associated with surface contamination resulting 

from beta-gamma emitters shoul~ not exceed 0.2 mrad/.hr and 1.0 mrad/hr, respectively, at 1 em. 

Since building materials have naturally, occurring radioactive material, background should be 

accoUnted for. 

The maximum concentration level applies to an area of not more than 100 cm2
• 

The amount of removable material per 100 cm2 of surface area should be determined by wiping 

the area of that size with dry filter or soft absorbent paper, applying moderate pressure, and 

measuring the amount of radioactive material on the wiping with at:~. aPPropriate instrument of known 

efficiency. 
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When removable contamination on objects of surface area less than 100 cm2 is determined, the 

activity per unit area should be based on the actual area and the entire surface should be wiped. 

7. This category of radionuclides includes mixed fission products, including Sr-90 which is present in 
them. It does not apply to Sr-90 which has been separated from the other fission products or mixtures where 

the Sr-90 has been enriched. 

Reference: 

Work Plan for Enllironmental Restoration of the DOE Mound Site 

Mound 2000 Approach 
t=inal, Rev. 0 
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Addendum to PRS 7 Radiological Survey Plan 
MP-103.05A 

PRS 7 Work Package · 
Revision Date:S/19/2008 

PRS 7 West Line Overburden and Backf"Ill Determination Guide 

Purpose: This addendum to the PRS 7 Radiological Survey Plan provides the steps to 
perform radiological characterization of the soils material associated with the PRS 7 West 
Line. '"-' '-

PRS 7 West Line is divided into 5 sections between manholes (see attached drawing). 

1. To begin the radiological characterization process of the section: 

a) 
b) 
c) 

d) 

e) 

f) 

g) 

Remove topsoil to approximately 1 foot depth 
RCT performs a walkover of the cleared area with a Nai survey instrument 
If Nai survey notes detections, collect a high bias sample and analyze via onsite 
gamma spectroscopy 
If no detections are noted, collect 3 unbias samples and analyze all three collected 
samples via onsite ganuna spectroscopy 
Compare the ganuna spectroscopy results with the Comparison Value 
concentration column listed in the Table below 
If all sample results from a section are below the Comparison Value concentration 
column listed in the Table, follow Section 3.4 of the PRS Work Package. 
If any sample from a section exceeds the comparison value concentration column 
listed in the Table, go to Step 2. 

(Note: The achievable MDAs for Th-230 and Pa-231 are higher than the Comparison 
Value concentrations in tlie Table. In these cases, the actual result will be compared 
to the MD A. If the result is < MDA for Th-230 and Pa-231 AND the other isotopes 
are < than the Comparison Value concentrations, the soil may be reused in the PRS 7 
West Line excavation as backfill provided Step 5 passes). 

2. The overburden within the section can be excavated. 

3. The overburden soil will be field surveyed with a Nai instrument. 

4. If detections are noted during the Nai survey of the excavated overburden in Step 3 
above, the soil will be removed as LLW and hauled to the PRS 441 rail spur for 
transport/disposal. 

5. If no detections are noted in Step 3 above, the soil will be sampled at a rate of 1 
sample/20 cy. The sample will be analyzed onsite via gamma spectroscopy. The results 
will be compared with the appropriate Comparison Value concentration column or to the 
MDA for Th-230 and Pa-231. 

6. If either comparison in Step 5 fails, the soil is deemed to be LLW and hauled to the 
PRS 441 rail spur for transport/disposal. 
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I Achievable MDAs 
RADIONUCLIDE I pCi/o 

onsite gamma spec 

ACTINIUM 227+0 0.29 
AMERICIUM 241 0.09 
BISMUTH 210M 0.06 
CESIUM 137+0 0.06 

COBALT60 0.06 
LEAD210+D 0.8 

PLUTONIUM 238 17 
PROTACTINIUM 

231+0 1.9· 
RADIUM 226+0 0.9 

THORIUM 230+0 a• 
THORIUM 232+0 0.2 

URANIUM 238 +D 0.5 

BOLD - Contaminants of Concern 

Addendum to PRS 7 Radiological Survey Plan 
MP-103.05A 

PRS 7 Work Package 
Revision Date:S/19/2008 

SOIL Overburden:Backfill 
BACKGROUND COMPARISON VALUE 

1 X1 0-5 risk level plus background 
pCi/g pCi/g 
0.11 0.81 

0 19 
0 1.1 

0.42 0.86 
0 0.09 

1.2 4.2 
0.13 29.13 

0.11 0.71 
2 2.13 

1.9 2 

1.4 1.48 

1.2 1.3 

Residential - I x I 0-5 risk calculation based on USEP A Risk Assessment Guidance 
(RAGS), default input parameters. 

+D - includes daughter products; consistent with the approach utilized for the Mound 
Plant : 

Soil Background- Except for Th-230, background values (95% UTL) are based on the 
Operable Unit 9 Soils Investigation Chemistry Report (DOE, 1994) or in the case of 
nuclides with short half lives (Ac-227, Pb-210, and Pa-231) are based on the parent 
nuclide background and assumption of equilibrium with the parent nuclide. 

Th-230 background value is based on Regional Soils Investigation, DOE 1995 

* For Pa-231 and Th-230, the actual MDA will be compared to the result. 
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PRS 7 Specific 
Waste Transportation Plan 

Table of Contents 

1.0 Purpose I Source Documents 
2.0 Scope 
3.0 Procedure 

3.1 . On site loading I transportation 
3.2 Off-site loading I transportation 

4.0 Contingency Plan 
5.0 Records 

Note: Shipment procedures of waste to an off-site 
treatment/disposal facility ate not included in the scope of this 
document. 
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This procedure provides instructions for loading PRS 7 waste into trucks and hauling that 
material to the waste staging area located adjacent to the rail spur on the Mound Site. 

This procedure provides the processes to satisfy the requirements rel;ated to waste shipment 
in the following: 
• 49 CFR, Transportation 
• DOE 0 435.1, Chg 1, Radioactive Waste Management 
• DOE 0 460.1 B, Packaging and Transportation Safety 
• DOE 0 460.2A, Departmental Materials Transportation and Packaging Management 
• Applicable state regulations 

2.0 Scope 
The requirements of this procedure are specific to the PRS 7 remediation described in 
MP-103.05A. The waste to be generated is expected to be radioactive low-level waste. 
This procedure is specific to this waste type. If different waste types are identified 
'tliiough chanicterizafiOri, this procedure \Villbe modified to document compliant 
processes to be used in the packaging and transportation of those types of waste. 

3.0 Procedure 

3.1 On site transportation and loading of PRS 7 excavations 

Low-Level Waste~ The LLW generated at the on site locations ofPRS 7 
will be transported to the PRS 441 staging area by articulated haulers. The 
haulers will be positioned in clean areas at the excavation site during loading. 
The trucks will be loaded to less than full capacity to preclude waste material 
from dropping off onto the haul road during transport to PRS 441 staging area. 
The truck beds will be inspected and any loose material will be removed prior to 
transport. The trucks will be dumped at the dumping wall at the PRS 441 staging 
area. After dumping at PRS 441 staging area, loose soil will be removed from 
the outside of the truck and swipes will be taken and counted to assure no 
radiological contamination on the outside of the truck. The truck will then return 
to the excavation. The waste will then be loaded into railcars and shipped to the 
Energy Solutions disposal facility in Clive Utah. 

Overburden- Material removed from around the manholes and above 
inlet and outlet pipes will be scanned with a FIDLER probe and soil samples will 
be taken at a frequency of 1 per 20 cubic yards for on site ganuha spectroscopy 
analysis. The material will be set aside for backfill if no contamination is 
detected. If FIDLER indicates contamination, soil samples will be taken of that 
material and analyzed by ganuna spectroscopy onsite for characterization. 
Material disposition will be deterrninedbased on testing results. 
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3.2 Off-Site transportation and loading at the PRS 7 excavations 

West of Rail Tracks Low-Level Waste and East of S. Main St I West of Rail 
Tracks Low-Level Waste - The Project Manager will make phone call 
notification to City of Miamisburg prior to performing any work within 
the Right of Way (ROW). The LLW generated at the off-site locations of 
PRS 7 will be transported to the PRS 441 staging area by articulated 
haulers. The haulers will be positioned in clean areas at the excavation site 
during loading. The trucks will be loaded to less that full capacity to 
preclude waste material from dropping off onto the haul road during 
transport to PRS 441 staging area. The waste in the haulers will be misted 
prior to transport if necessary to minimize fugitive dust. The truck beds 
will be inspected and any loose material will be removed prior to 
transport. In addition, the hauler tires will be wiped and the wipes field 
counted prior to the release of trucks for transport to Modnd. The trucks 
can then travel per the specified haul road onto the Mound site and 
directly to the PRS 441 staging area. The truck loads will be dumped at 
the dumping wall at the PRS 441 staging area. After dumping at PRS 441 
staging area, loose soil will be removed from· the outside of the truck and 
swipes will be taken and counted to assure no radiological contamination 
on the outside of the truck. The truck will then return to the excavation 
along the same path it took from the excavation. 

West of S. Main St Low-Level Waste- The LLW generated at the off
site locations of PRS 7 will be transported to the PRS 441 staging area by 
articulated haulers. The haulers will be positioned in clean areas at the 
excavation site during loading. The trucks will be loaded to less than full 
capacity to preclude waste material from dropping off onto the haul road 
during transport to PRS 441 staging area. The waste in the haulers will be 
misted prior to transport if necessary to minimize fugitive dust. The truck 
beds will be inspected and any loose material will be removed prior to 
transport. In addition, the hauler tires will be wiped and the wipes field 
counted prior to the release of trucks for transport to Mound. The trucks 
will proceed to the S. Main St crossing point and wait for flagger 
instructions to proceed across the road (see Figure 2). Spotters will be 
designated at the crossing to assure no material from the hault<r bed flills 
off the truck during crossing and that load is acceptable to continue to PRS 
441 staging area. If material falls out of the hauler bed during the 
crossing, maintain stopped public traffic flow, clean up material and have 
RCT's scan area using FIDLER and wipes where material had fallen. 
[Note: aRc will notify DOE if any contaminated material falls out of the 
hauler during the crossing of S. Main St. DOE will notify Ohio EPA to 
contact the Ohio Department of Health.] If no contamination is detected, 
public traffic flow can be resumed. If contamination is detected, de
contaminate and re-survey until no contamination detected. The truck can 
then travel per the specified haul road onto the Mound site and directly to 
the PRS 441 staging area. The truck loads will be dumped at the dumping 
wall at the PRS 441 staging area. After dumping at PRS 441 staging area, 
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loose soil will be removed from the outside of the truck and swipes will be 
taken and counted to assure no radiological contamination on the outside 
of the truck. The truck will then return to the excavation along the same 
path it tbok from the excavation. The truck will stop at the S. Main St 
crossing and wait for flagger instructions before proceeding back to the 
excavation site. 

Overburden- Material removed from above the pipe will be set aside for 
backfill of the trench. 

Daily transportation Activity Shut Down- The following activities will 
be completed at the end of each shift: 

Hauler Management -Empty haulers will be returned to a designated 
stagiog area on the Mound site. 
S. Main St Crossing - F1aggers ensure road clear of debris /signage etc. to allow 
unobstructed traffic flow. 
Equipment- Secure flagging equipment and signs at designated location. 

4.0 Contingency Plan 
In the unlikely event waste is observed falling from the hauler bed onto 
the haul road or adjacent area, the following actions will immediately be 
taken: 

S. Main St. (old St RT 25) 
Notify flaggers via radio to maintain stopped traffic if material had fallen 
on S. Main St. 
Contact RCT and Radiation Control Manager to immediately isolate area 
where material had fallen. Stop truck and direct it in a safe area. 
Notify Excavation Manager. Excavatiop Manager will suspend further 
truck transports until issue resolved and management review is conducted. 
Excavation Manager notify aRc Project Manager Mike Kopp 
aRc Project Manager notify DOE 
Excavation Manager will determine whether traffic flow can be safely 
resumed using one lane. Direct flaggers to resume traffic flow. If traffic 
flow is not possible, Excavation Manager will contact City of Miamisburg 
to coordinate the setting up of a detour at Benner Road to the south and 
Mound road to the north. This potential detour will be discussed and 
coordinated with the City of Miamisburg prior to the initiation of hauling 
waste from off-site to Mound. 
Mound workers following direction of Radiological Controls Manager 
will clean up waste using appropriate equipment. The waste will be 
placed in an appropriately labeled container and transported to the rail 
spur on the Mound site for disposal as LLW. 
The affected area will be radiologically surveyed per aRc procedures, 
decontaminated if necessary and re-surveyed to free release criteria. 
Inspect truck for the potential of any other waste to fall out and take 
appropriate actions if necessary to secure waste. 



3006XXXXXX-1004260002

 
59

\\ 

5.0 

c 

MP-103.05A 
PRS 7 Work Package 

Revision Date: 5/19/08 

Conduct Management review of incident prior to resumption of truck 
hauling to Mound from off-site excavation. 

Areas adjacent to S. Main St or haul road outside Mound property boundary 

Contact RCT and Radiological Controls Manager to irrunediately isolate 
area where material had fallen. Stop truck and direct it in a safe area. 
Notify Excavation Manager. Excavation Manager will suspend further 
truck transports until issue resolved and management review is conducted. 
Excavation Manager notify aRc Project Manager Mike Kopp 
aRc Project Manager notify DOE 
Mound workers following direction of Radiological Controls Manager 
will clean up waste using appropriate equipment. The waste will be 
placed in an appropriately labeled container and transported to the rail 
spur on the Mound site for disposal as LLW. 
The affected area will be radiologically surveyed per aRc procedures, 
decontaminated if necessary and re-surveyed to free release criteria. 
Inspect truck for the potential of any other waste to fall out and take 
appropriate actions if necessary to secure waste. 
Conduct Management review of incident prior to resumption of truck 
hauling to Mound from off-site excavation. 

Records 
Daily record of number of S. Main St crossings by full haulers 

Characterization data of soil loaded into haulers 

Survey sheets of loaded/unloaded haulers making the S Main St. 
crossing 

Any unusual occurrences and/or corrective actions taken 
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PRS 7 Free Release Packet 

Connie Gerbig, Mound Radiological Control Manager 
September 2008 
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PRS 7 Free Release Packet 

Connie Gerbig 
Mound Radiological Control Manager 
May22, 2008 

Purpose and Scope: 

This packet documents the radiological data to free release a portion of the outfall sewer line of 
PRS7. The section of line scheduled to be free released for public use is located under Old Hwy 
25 and in its right of way. This location is identified on Figure 1 by a circle. 

Background: 

The offsite portion ofPRS 7 east and west line was removed between April and May 2008. 
During this removal, as the east side of Old Hwy 25 was approached gravel was encountered. It 
was thought further excavation would endanger the road structure, so removal was halted and the 
area backfilled to prevent further erosion. Excavation began on the west side of Old Hwy 25. 
Multiple underground utilities are present in this location of the right of way. The cast iron pipe 
was removed as close to the nearest utility as feasibly possible. The HDPE slip line was entirely 
removed. The excavation from manhole B-1 to the west side of Old Hwy 25 had not encountered 
any contamination, in either the soil or the line. This data made the portion of sewer line under 
the road a candidate for in place free release. 

The HDPE piping is referred to as PVC piping in the surveys. 

Discussion: 

Presented in Attachment A are Radiological Survey Data Sheets (Survey), maps, analytical data 
and photos document the process used to free release the portion ofPRS 7 outfall sewer line 
under Old Hwy 25 and in its right of way. These are described individually below: 

Survey# 08-PRS7-0043, dated 4/24/08 reports survey results of the cast iron pipe leading into 
and out of Manhole 310 (See Figure 1) and the concrete and brick of the manhole. All direct 
readings and swipe data for the material removed was <fable 1 values for Pu-238, the most 
restrictive. The sample results for locations PRS7-CH-025 and 26 represent sediment from inside 

( the line and locations 0701-0135A-FO and 0136A-FO represent soil at the bottom of the 
\,~ .· excavation. No elevated field scan readings were noted. These results are acceptable. 

B2 
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Survey# 08-PRS7-0044, dated 4/25/08 reports survey results of the cast iron pipe and 
HDPE/PVC Slip line. All swipe data for the material removed were <Table 1 values for Pu-238 
(alpha) and thorium (beta/gamma), the most restrictive of the COCs. The entire HDPE slip line 
was removed and flattened, direct readings were taken on the inside and outside of the 
HDPE/PVC slip line. All direct readings were <Table 1 values for Pu-238 (alpha) and thorium 
(beta/gamma), the most restrictive of the COCs except 4 of 11 direct readings on the inside of the 
HDPE/PVC line were >Table 1 value for Pu-238. A suspicion that the positive alpha 
measurements were due to naturally occurring radon were not confirmed prior to disposal of the 
piping. Ten feet of cast pipe was removed and a one foot piece of pipe was analyzed via onsite 
gamma spec. While these results cannot be quantified they can be used to indentify 
radionuclides. Of the six locations analyzed none showed a peak at any energy. The sample 
results for location PRS7-CH-027 represent sediment from inside the pipe under the road. No 
elevated field scan readings were noted. These results are acceptable because the inside of the 
HDPE/PVC line was not in contact with any portion of the cast iron pipe to be released. The 
HDPE line was a solid piece (i.e. no joints). 

Survey# 08-PRS7-0060, dated 5/16/08 reports survey results of the HDPE/PVC Slip line. Initial 
readings of the HDPE/PVC slip line were elevated; they were allowed to decay off the Radon 
and recounted. After decay, all direct readings and swipe data for the material removed was 
<Table 1 values for Pu-238, (alpha) and thorium (beta/gamma), the most restrictive of the COCs. 
No elevated field scan readings were noted. These results are acceptable. 

Survey# 08-PRS7-0062, dated 5/19/08 reports survey results of cast iron pipe. All direct 
readings and swipe data for the material removed was <Table 1 values for Pu-238(alpha) and 
thorium (beta/gamma), the most restrictive of the COCs. Soil samples were collected from below 
the lines at systematic sample locations 070 l-0131A-FO and 0132A-FO, these represent the as 
left condition. Judgmental sample location PRS7 -AL-l 04 soil was collected at the end of the 
pipe to remain in place. Elevation is approximately 15' below grade. No elevated field readings 
scans were noted. These results are acceptable. 

Conclusion: 

Based on the above information and process knowledge, the project is moving forward with 
placing trench boxes for entry into the trench. Once entry into the west trench is permitted, 
swipes and direct readings of the opening of the remaining cast iron pipe will be collected and 
field scans performed. Then the pipe will be grouted and the area backfilled. This will be 
repeated on the east side of Old Hwy 25. Provided that those results are acceptable, the sewer 
line under the road and in the right of way will be free released for public use and allowed to 
remain in place. 

If the results are not acceptable, the CORE team will be notified of the findings. The CORE team. 
will make a determination as to final disposition of the line under the road and in the right of 
way. 

83 \ 
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Follow-up to Conclusion 

Once entry into the trench was pennitted, swipes and direct readings of the opening of the 
remaining cast iron pipe was collected and field scans performed. A soil sample was collected at 
each end. Then the pipe was grouted and the area backfilled. 

Survey# 08-PRS7-0073, dated 6/11/08 reports survey results of the exposed ends and soil 
surrounding the ends prior to plugging the pipe that is to remain in place. After decay, all direct 
readings and swipe data for the material removed was <Table 1 values for Pu-238, (alpha) and 
thorium (beta/gamma), the most restrictive of the COCs on the inside and outside, east and west 
end of pipe. No elevated field scan readings were noted. Soil samples were collected from the 
soil at the east and west end of pipe. These results are acceptable. 

The cast iron pipe that is part ofPRS 7 and is located under Old Hwy 25, Miamisburg Ohio is 

released for public use and will be allowed to remain in place. 

Connie Gerbig, Mound Radiological Control Manager 

B4 
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Table 1 

SURFACE CONTAMINATION GUIDELINES 

Allowable Total Residual Surface Contamination 
(dpm/100 cm2

)
1 

Radionuclidesz Average· Maximum"'~ Removable" 

Group 1 - Transuranics, 1-125, 1-129, Ra-
100 300 20 

226, Ac-227, Ra-228, Th-228, Th-230; Pa-

231 

Group 2-
1000 3,000 200 

Th-Nalural, Sr-90, 1-126,1-131,1-133, Ra-

223 Ra-224 U-232 Th-232 

Group 3 • 
5,000 15,000 1,000 

U-Natural, U-235, U-238, and associated 
decay products alpha emitters 

Group4 • 
5,000 15,000 1,000 

Beta-gamma emitters (radiQnuclides with 

decay modes other than alpha emission 

or spontaneous7 fission) except for Sr-90 

and other noted above. 
Tritium NIA NIA 10,000 

As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material 

as determined by counts per minute measured by an appropriate detector for background, efficiency, and 

geometric factors associated with the instrumentation. 

Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exits, the limils established 

for alpha- and beta-gamma-emitting radionuclides should apply independently. 

Measurements of average contamination should not be averaged over an area of more than 1 m2
• For objects of 

smaller surface area, the average should be 9erived for each object. 

Dose Rate: The average and maximum dose rates associated with surface contamination resulting from 

beta-gamma emitters should not exceed 0.2 mrad/hr and 1.0 mrad/hr, respectively, at 1 em. Since building 

materials have natur&lly occurring radioactive material, background $hould be accounted for. 

The maximum concentration level applies to an area of not more than 100 cm2
• 

The amount of removable material per 100 cm2 of surface area should be determined by wiping the area of 

that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring the amount of 

radioactive material on the wiping with an appropriate instrument of known efficiency. When removable 

contamination on objects of surface area less than 100 cm2 is determined, -the activity per unit area should 

be based on the actual area and the entire surface Should be wiped. 
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7. 

Reference: 

This category of radionuclides includes mixed fission products, including Sr-90 which is present in 

them. It does not apply to Sr-90 which has been separated from the other fission products or mixtures where the 

Sr-90 has been enriched. 

Work Plan tor EnVironmental Restoration of the DOE Mound Site 

Mound 2000 Approach 

Final, Rev. 0 

B6 
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Figure 1: Offsite Portion of PRS 7 from Mound site to the Great Miami River 

B7 
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Attachment 1 
Radiological Survey Data Sheets 
Soil Sample Analysis Sheets 
Photos ofPipe Sections 

Connie Gerbig, Mound Radiological Control Manager 
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I 

GL13764 PRS7-CH-02 
Apr/24/2008. 12: 

HEADER INFORMATION in 10U02393.SO Collected 04/24/08 by J.Coll.ins 

Identification 
User GB 
MCArd 1 
Detector 1 
Geometry EPA 
Sample 
.Channels 16384 

Saff\Ple 

Acquisition 
.Started 
Stopped 
True Time. 
Live Time 
Dead Time 
Gross·count 
Gross Rate 

.. Apr/24/2008 11:39:36AM 
Apr/24/2008 12:39:37PM 

· 3601. o3_3 sec 
3600.0,00. sec 

. Q.03 % 
4.1350 counts 
11.4861 cps .. 

Sampled fromApr/24/2008 11:39:36AM to ~~r/24/2008 
Sample Quantity 791 ± 316.4 g 

12:39 :37PM 

Energy Ca::).ibration Jan/30/2008 2:12:27PM 1QC00937.SO 
Resolution Calibration Dec/5/2006 11':34:42AM 1CA06· Ol.SO 
Efficiency Calibration Jan/25/2007 lO:l9:37.AM 1-CA06.02.SO 
Isotope Library C: \WlNDOWS\APT?C\LIBRARY\OUlSOILA.LIB Jan/17 /2008 8.:53 :42AM 

ACTIVITY INFORMATION with.MDA's for 10U02393.SO Collected 04./24/08 by J,Collins 

~arne Energy Activi-ty Error MDA Error 
keV Flag pCi/g pCi/g pCi/g pCi/g 

-------- -------- ----------------------
_.,.. _____________ _ ... _____________ 

-------
Co-60 1332.50 *? 0.0000 0.06517 ± 0.02E 

·Cs-137 661.66 * 0.5207 ± 0.2185 0.04693 ± 0.~~ . ' 

Pb.-210 46.52 .2.746 ± 1.221 0.7183 ± ~. _./,;e 

E:li210m 2'66 .15 *? 0 .·0000 0.0552£ ± 0.022 

Ra-226 60.9.31 '* 0.7100 .± 0.3078 0.1088 ± 0.043 

Ac-227 50.14 " *? 0.0000 0.3188 ± 0.128 

Th-230 67.68 . *? 1.()61 ± 4.036 6.730 ± 2.703 

Pa~23i .. 283.67 . *? 1.080 ± 0.51888 1.41.0 ± 0.57'1 

'rh-232 911.07-" * 0.5973 ± 0.2857" 0.1826 ± 0.073 

·. J?u:--238 :t 7.13 *? 0.0000 6.927 ± 2.784 

U-238D. 92.80 ·* 0.7927· ± -0.4182 O.;U11- ± 0.16E 

Am-241 59.54 *? . 0.07275.- .± 0.05525 0.07513 ± 0. 03'( 

K-40 14.60. 75 * 10.77 ± 4 .476· .0. 8032 ± 0.32~ 

Co-60 . 117.3.24 *? 0.01927 ± 0.03941. 0.06568 ± 0. 02f 
co-60 1332;so· *?· o.ooao Q.06517 ± 0. 02~ 
Weighted .Average 0.009632 0.009845 

Cs-1,3? 661..'66 * 0 .. 5207 ± 0.2185 0.04693 ± '""'1 
Tl-208' 583.14 ·* 0.5815 ± 0.2573 .0.1010 ± 0. 04~ 

C: \WINDOWS\A,PTEC\lO.U02393 • .SO Apr/;24/2008 ;1.2: 5.5: 06P.M Page.; 
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·I· i GL-13767· PRS7-'CI!-026 r 04/24/08 
i ! Apr/24/2008 4 :05:14PM \:J\o..c.k. %u..r&. ~~ 
i ' HEADER. INFORMATION. in lOU02396. SO Collected. 04/24/08 by J. Collins L4UL 

,i! 

l 
.I 

1-

rdentification 
User ·GB' 
MCArd . l 

Apr/24/2008 2.:49: 30PM 
Apr/24/2008 3:49:31PM 
3601.143 sec Detector 1 

Geometry EPA 
Sample. 
Channels. 16384 

AcqUisition· 
·started 
Stopped 
True Time 
Live Time 
Dead Time 
Gross Count 

· ·' . Gross Rate · -

3600.000. sec 
0.03·% 
46110 counts · 
12 _ 8083 cps 

IJJ.. 
-~J 

Sample 1 

Sampled·from Apr/24/2008 2:49:30PM to Apr/24/2008 3:49:31PM 
Sample Quantity 747 ± 298.8 g 

Energy Calibration Jan/3.0/2008 2:12:27PM 1QC00937.SO 
Resolution caiibration Dec/5/200'6'.11:34 :42AM 1CA06 Ol.SO 
Efficiency Calibration Jan/25/2007 10:19:37AM 1CA06 02.80 
Isotop~ Library C:\WINDOWS\APTEC\LlBRARY\OUlSOILA.LlB Jan/17/2008 8:53:42AM 

ACTIVITY INFORMATION with MDA's for 10U0239.6.SQ Collected 04/24/08 by J.Collins 

Name 

Co-60 

Cs-137 

Energy 
·keV 

1332.50 

661.66 

Activity 
Flag . pCi/g 

*? 

* 

0. 0000 

0.3461 

Error 
pCi/g 

± 0.15 

MDA 
pCi/g 

0.06837 

0.05477 

. Error 
pCi/g 

± 0. 027 

± 0.022 

r·) 
·Bi210.m 

Pb-210 46.52 

266.15 *? 

* 1 ~ 139 

0.0000 

± 0.6828 0.7873 

0.05782 

± 0.316 

± 0.023 

Ra-226 60'9.31 * 
Ac-227 50.14 *? 

Th-230 67.68 .. *.? 

Pa-231. 283.67 *? 

Th-232 ·911.07 

.pu~238 17.13 *? 

U-23~D 92.80 *? 

.Am-241 5·9. 54 

~-49 1460.75 * 
co.- 60 · 1173·_ 24 *? 
¢o-6·D . 1332. so: 
·weighted Ave+age 

1.016 

0.1602 

0.0000 

1 .. 454 

0.9352 

3.498 

.0. 3424 

.1. 344 

0.00{}0: 
0.0000 
0- 000·0 

:'!;. 0.4315 

± 0.226 

± 1.137 

± 0.4112 

± 5. 385 

.± 0.3362 

± 0;09\)89 

± 3 .106. 

0.1197 

0.3574 

8.044 

1.514 

0.1336 

8.602 

0.4996 

0.09042 

0.7344 

0.07807 
0.06837 

± 0.048 

± 0.143 

± 3.23 

± 0.616 

. ± 0.053 

± 3.457 

± 0..200 

± 0. 036 

±.0.295 

± 0. 031 
± 0-027 I 

I {. ;S, -i37 .. I {~-, ± 0,022 * 0'.3461 ± 0 .. 15 0.0.5477 
I · ... · I Tl-208 

1. . c; \WrND()WS\AP'l'EC\1ouoz3!J.6. so 

± 0.048 

Apr/24/2008 4:os:l<!IPM Page 1 

583.14 * 0. 8741 :1;, 0 .3767' 0 .1'209 
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.· GL13766 0701-013!jA-FO (CH026) r 04/24/08 

Apr/24/2008 2:4$:10PM 

HEADER INFORMATION in 10U02395.SO Collected 04/24/08 by R.Collins 

Identification Acquisition 
Started 
Stopped 
True Time 
Live Time 
Dead Time 
t;iross Count 
Gross Rate 

J User GB 
MCArd 1 

Apr/24/2008 1:48:03,PM 
Apr/24/2008 2:48:04PM 
3601.103 sec l 

' 
Detector 1 
Geometry EPA 
Sample 
Channels 16384 

Sample 

3600.000 sec 
0.03 % 
44274 counts 
12.2983 cps 

Sampled from Apr/24/2008 1:48: 03PM to Apr/24/2008 2.:48: 04PM 
Sample Quantity 699 ± 279.6 g 

EneX9Y Calibration Jan/30/2008 2:12:27l?M 1QC00937.SO 
Resolution Calibration Dec/5/2006 11:34:42AM 1CA06 Ol.SO 
Efficiency Calibration Jan/25/2007 10:19:37AM 1.CA06 02.80 
Isotope Library C:\WINDOWS\APTEC\LIBRARY\OU1SOI"M.LIB Jan/17/200·8 8:53:42AM 

ACTIVITY INFORii!:ATION with MDA's for 10U02395.SO Collected 04/24/08 by ILCollins 

Name Energy Activity Error 
keV Flag pCi/g pCi/g 

Cs-137 

Pb-210 

Bi210m 

Ra-226 

Ac-227 

Th-230 

l?a-231 

Th-232 

Pu-238 

U-238D 

Ain-241 

K-40 

1332.50 

661.66 

46.52 

266.15 

609.31 

50.14 

67.68 

283.67 

911.07 

17.13 

92.80 

59.54 

1460.75 

Co-60 1173.24 
co-60 1332.50 
Weighted Average 

cs-137 661.66 

Tl-208 583.14 

*? 

*? 

* 
*? 

* 
*? 

*? 

*? 

* 

*? 

*? 

* 
*? 
*? 

*? 

* 

C:\WINDOWS\APTEC\10U02395.SO . . ' 

0.008183 

0.03207 

0.9070 

0.0000 

0.9571 

0.1803 

0.8278 

0.02083 

0.8719 

. 0.0000 

1.061 

0.0.3672 

15.37 

0.02321 
0.008183 
0.01569 

0.03207 

0.7792· 

± 0.03292 

± 0.03085 

± 0.6176 

± 0.4094 

:!: 0.2212 

':!: 4.766 

± 0.4166 

± 0.396 

± 0.5385 

± 0,05366 

± 6.33 

± 0.04744 
± 0.03292 
± 0.04762 

± 0.03085 

± 0.3423 

MDA Error 
pCi/g pCi/g 

0 .. 0'5879 

0.04397 

0.7856 

0.06655 

0.1227 

0.3430 

7.991 

1.890 

0.1931 

8.219 

0.4968 

0.08517 

0.6247 

0. 0789.1 
0.05879 

'o.04397 

0.1385 

± 0.023 

± 0.027 

± 0.049 

± 0.137 

± 3.209 

± 0.770 

± 0.077 

:!: 3.303 

± 0.199 

± 0.034 

± 0.251 

± 0.031 
± 0.023 

± 0 

± 0.055 

Apr/24/2008 2:.48: l,OPM Page 1 
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GL13765 0701-0136A-FO (CH025) r 04/24/08 
Apr/24/2008 1:41: OOPM . 

HEADER INFORMATION in 10U02394. SO Collected 04/24/08 by R. Collins 

·Identification 
User GB 
MCArd 1 
Detector 1 
Geometry EPA 
sample 
Channels 16384 

Sample 

Acquisition 
Started 
Stopped 
True Time 
Live Time 
Dead Time 
Gross Count 
Gross Rate 

Apr/24/2008 12:40:57PM 
Apr/24/2008 1:40:58PM 
3601.317 sec 
3600.000 sec 
0. 04 % 
53932 counts 
14.9811 cps 

Sampled from Apr/24/2008 12:40:57PM to Apr/24/2008 1:40:58PM 
sample Quantity 925 ± 370 g 

Energy Calibration Jan/30/2008 2:l2:27PM 1QC00937.SO 
Resolution Calibration Dec/5/2006 11:34:42AM 1eA06 01.SO 
Efficiency Calibration Jan/25/2007 10:19:37AM 1CA06 02.80 
Isotope Library C:\WINDOWS\APTEC\LIBRARY\0U1SOILA.LIB Jan/17/2008 8:53:42AM 

ACTIVITY INFORMATION with MDA's for 10U02.394.SO Collecteg 04/24/08 by R.Collins 

Name ·Energy Activity 
keV Flag pCi/g 

Co-60 

cs-137 

f . ::~::~ 
Ra-226 

Ac-227 

Th-230 

Pa-231 

Th-232 

Pu-238 

j 
Am-241 

U-238D 

I K-40 

!

' Co-60 
Co-60 

. >"1'\'.'ighted 
l / 

l ~ .,-1.37 I ..... · 

1332.50 

661.66 

46.52 

266.15 

609.31. 

50.14 

67.68 

283.67 

911.07 

17.13 

92.80 

59.54 

1460.75 

1173.24 
1332.50 

Average 

661.66 

*? 

*? 

* 
*? 

- * 

*? 

*? 

*? 

*? . 

* 
*? 

* 
*? 
*? 

*? 

I ::;:::,.~:>OU023S: .. , 

0.0000 

0.0000 

0. 7974 

0.01801 

0.9132 

0.1045 

0.0000 

0.6761 

0.6992 

0.0000 

0.9926 

0.0000 

12.86 

o.oooo 
0.0000 
0.0000 

0.0000 

0.6019 

Error 
pCi/g 

± 0.5305 

± 0.02.9 

± 0.3874 

± 0.1882 

± 0.9102 

± 0.3124 

± 0.4851 

± 5.287 

± 0.2664 

MDA 
pCi/g ____________ ... __ 

0.06010 

0.04580 

0.6680 

0.04660 

0.1.157 

0.3044 

7.077 

1..429 

0.1287 

6.940 

0.4148 

0.07389 

0.5307 

0.07235 
0.06010 

0.04580 

0.1221 • 

Error 
pCi/g 

± 0.024 

± 0:018 

± 0.268 

± 0.018 

± 0.046 

± 0.122 

± 2. 842 

± 0.582 

± 0.051 

± 2.789 

± 0.166 

± 0.029 

± 0. 213 

± 0.029 
± 0.024 

± 0.018 

± 0.049 

Apr/24/2008 1:4l:OOPM Page 1 
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· RADIOLOGICAL SURVEY DATA SHEET 

LOCATION:{OtJ..IJRAILSPUIUOTilER). . //t..J _J..~·:;.;~rf . . 
PURPOS~: / j..} f' fl.& C&<J;f ? if/L-;;~ -/§·~ I{ fl£22./_Jtf 

~'M~'At-.. 

;. 3 ~;, o /!:llr~>lc c. ro v tJ o 
? !I c. f', Pc....-J 

MAP/DRAWING 

. :5 tY A rrf:l.(:./lc_-:f} 

/ C/'r--- ~f?H-4;r ,J3L( cfA Pc/i'T 

LEGEND: K = filctor of 1000 =Soil Sample Location 

· ~ or 13 = Direct Contamination Measurement u inDPM/100cm1 

INSTRUMENTS USED 

J.eJo 
I, 3030 

! SURVEY#:of:.-f/h5 ?· (IQ s 
• RWI'"' ao~ · 
I DATE: 

TIME: 
~/~/of.~-

cPf¥... eHI 
cf"" o+a 't'( 

J) 
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I Su~·No. -

• oi -'P'R 3'7 -ODLJlA 

RADIOLOGICAL SURVEY DATA SHEET (cont.) 

Removable Contamination Removable Contamination 

Swipes {dpm/100cm') 

----------

Sample# i (f. I Wr r Comments I Sample# "' I Jify Comments 

. I ¢ ' I~ _:I r.~ r .ti Jt j(. 5" 1fO I ~~ 'll.'v, C \ 

fl. ~ N- 31 (/) I 44 \I ' .[, 
3 .:I"' \)3 : Jf '!.(.. ~~ a.. m.) h(l,!!,l.,r ti N..i 

"'-
~· . 49- Xfs It .39 J] . i 14 .Jt 

[ 5 ~ . 12 ~ s 1). ,,e,. ItO . c 44 (f{). 1')1,) 
I (, ~ H. Jl 4l 0 .3~ ' ' 

v-[, 

1 OJ (n .I4 1\ 4:J..- ~ i 41 :r i~ bwM 
' j 

,. 
l "t"Y 

.... -------
J J Ill"""& IV I ,::; ··'-' '1 I • ;) ::;, 

q 1J :1~ ~r~~4!J. rtJ ' '!ft () ,,; 

ID ~ I 0 "11 I . \~5' 4 .3~ \~ 
. \ 

Jl ;L /leO '-. \l 
[;;L, r. I :J.5 ~- I 
I"> dJ ~ I -\ I 
rtl. @i If(... 

,. 
'\A I 

II'\' D. ,· W7 I '\]- ;.. 

I f(, ' ~ ·Cb '\ 
,, i 

I ll :J._, 111 \0' 
-....,.;:;·,::-

·, 
I ,L 

r IK j !:1.5" ' 
\'' 

r [C) (7, d \ 
I 

'JO d I r":; I \ 
I ;!l (I; i) r:; \ 

I 3J.r ,. Qi o5 l 1\ 
13 :J. ' . qq I \ 
:;_4 ./0 /(,b I \ 
a, I{ .(if IX ' \ I i 
:J.f. I :;;, I '/ L/- '. \ 

. 11, • J.. ~ ' . \ I ' \ 
'jj ·C15 4tf. J:.f., '0\!C.. \ 
!19 q /O!J . ' \ 
jO 1 7 
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.· \ 

j) 0 '. IK( ~. 
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I \ 

33 0 ;.f '\ 
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GL13770 PRS7-CH-027 r 04/25/08 . 

.. HEADER INFORMATION in 

Apr/25/2008 4:54:24;~M S~ ~ t:-Ml lfL 
10U02405.SO Collected 04/25/08 by R.Collins ~ ,A;a..d 

Identification 
User GB 
MCArd 1 
Detector 1 
Geometry EPA 
Sample 
Channels 16384 

Sample 

Acquisition 
Started 
Stopped 
True Time 
Live Time 
De<>d Time 
Gross Count 
Gross Rate 

Apr/25/2008 3:54:19PM· 
Apr/25/2008 4:54:21PM 
3601.242 sec 
3600.000 sec 
0.03 % 
50647 counts 
14.0686 cps 

Sampled from Apr/25/2008 3:54:19PM to 
Sample Quantity 859 ± 343.6 g 

Apr/25/2008 4:54:21PM 

Energy Calibration Jan/30/2008 2:12:27PM 1QC00937.SO 
Resolution Calibration Dec/5/2006 11:34:42AM 1CA06 01.SO 
Efficiency Calibration Jan/25/2007 10:19:37AM lCAOG 02.80 

I 
I 

Isotope Library C!\WINDOWS\APTEC\LIBRARY\OUlSOILA.LIB Jan/17/2008 8:53:42AM 

ACTIVITY INFORMATION with MDA 1 s for 10U02405. S_O Collected 04/25/08 by ~·Collins 

Name Energy 
keV 

Activity 
Flag pCi/g 

Co-60 1332.50 *? 

rc )Cs-137 

~--- Pb-210 

661.66 

46.52 

*? 

* 
i Bi210m 266.15 *? 

Ra-226 609.31 * 

Ac-227 50 .. 14 *? 

Th-230 67.68 *? 

Pa-231 283.67 *?-

Th-232 

I Pu-238 

911.07 

17,13 *? 

* 

U'-238D 92.80 * 

I Am-241 59.54 *? 
I' 

K-40 1460.75 * 
Co-60 1173.24 *? 
Co-60 13:32.50 *? 

, . .Weighted Average 
I .· ', 

f i \ i \.'::_ c;-137 661.66 *? 

I Tl-208 583.14 * 

I c: \WINDOWS\APTEC\10U02405. so 

0.0000 

0.02956 

1. 008 

0.0000 

0. 8135 

0.1375 

4.872 

0.2108 

0 •. 6557 

1.668 

0.5639 

0.06128 

11.-38 

o:oooo 
0.0000 
0.0000 

0.02956 

0.6060 

Error MDA 
pCi/g pCi/g 

± 0. 02877 

± 0.5998 

±'0.3525 

± 0.1943 

± 4.7 

± 0.9063 

± .0.3085 

± 4.045 

± 0 .. 3593 

± 0.05406 

± 4.711 

± 0.02877 

± 0.2694 

0.06920 

0.04147 

0.6865 

0.05616 

0.1455 

0.3074 

6.958 

1.539 

0; 1938 

6.683 

0.4408 

CL 07803 

0.7400 

0. 07969 
0.06920 

0.04147 

0.1252 

Error 
pCi/g 

± 0.027 

± 0.016 

± 0.275 

± 0.022 

± 0.058 

± 0.123 

± 2.794 

± 0. 627 

± 0.077 

± 2.686 

± 0.177 

± 0.031 

± 0.298 

± 0.032 
± 0.027 

± 0.016 

± 0.050 

Apr/25/2008 4:54: 24P)'! Page 1 
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Iron Pipe Under Rt.25 Pos.1 r 04/25/08 
File: 1 OU02399.s0 . 

' I I 
·ch# 7443 

.908.235 keV 
Oc 

Gross =1 
Net =1 fVIDA = 
B . =0 

II ins 

4. 204.03%pCi 
11.8808± 40.36%pCi 

1 :34:21PM 

Preset-L 
28800.000 

True 
900.776 

Live Time 
900.709 

0.01 

Counts/sec 
1.66758 

1:49:22PM 
User JD 

GB 
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• I 

I 
. ~.0' 

• i ' 

b.o · 

Iron Pipe Under .R.t.25 Pos.2 r 04/25/08 
File:10U02400.s0 

ch#7466 
911.041 keV 

. I Oc 
I 

1 

R.Collins 

Gross = 3 Activity= *? 
Net =-2 MDA = 

d= 5 

rue Tfme 
" .• 900.074 

0± 
227.741 ± 40.25%pCi 

. 1:52:42PM 

' 

I 

Live 
900.000 

· 2:07:42PM 
1 User ID 

GB 

i 
··~·-
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··k.o 

Iron Pipe Under Rt.25 Pos.3 r 04/25/08 
File: 1 OU02401.s0 

.. ; ' 

ch# 7466 
911.041 keV 

9c I 
0 

=911.04 Gross 
Net =2 MDA 

=0 

/ 

147.04%pCi 
48.1901± 40.25%pCi 

2:18:43PM 

Preset-L 
900.000 

True 
900.072 

Time 
900.000 

2:33:43PM 
User 

GB 
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I 

.0 I 

.0 i 

I 

Iron Pipe Under Rt.25 Pos.4 r 04/25/08 
File: 10U02402.s0 

•. I• 

ch#7466 
911.041 keV 
I I Oc 

-~~--·- - -·--·~ . 

R.Collins 

249. 
53.4254± 122.28%pCi 
48.1901± 40.25%pCi 

..... r,.., 2:40:11 PM 

Preset-L 
900.000 
Sto 

True 
900.075 

Live 
900.000 
%Dead 

0.01 

1879 
Counts/sec 

2.08778 
Start 

2:55:12PM 
User l 

GB 
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ins 

Iron Pipe Under Rt.25 Pos.5 r 04/25/08 
File: 1 OU02403.s0 

ch#7466 
911.041 keV 

loc 

Activity= *? 
:::;-11 MDA -
:::; 13 

· ... 
l . 

t 

0± O.OO%pCi 
350.415± 40.25%pCi 

3:09:12PM 

Preset~L 

900.000 

True 
900.076 

Live me 
900.000 

Dead 
0.01 

. 3:09:12PM 
1 Time 
' 5/2008 
! 3:24:12PM 

User ID 
GB 

; 

l. 
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Iron Pipe Under Rt.25 Pos.6 r 04/25/08 
File: 10U02404.s0 · . 

ch# 7466 
911.041 keV \ 

Oc · 
.1 

ns 

. I. I . I : 

0.00 
Net . MDA 227.174± 40.25%pCi 

Preset~L 

900.000 
• Stopped 
ITrueTime · 
• 900.082 

Live Time 
.1 900.000 

%Dead 
0.01 

GB 

00% Bkgnd= 5 . ./·1:1 Apr/25/2008 3:26:47PM . 
L.....-----' ~··~_:_:::_.. _____ ___::._"-""'-'-----=------=---- ·-~fii!----=--..I:...C.:...:=..:..:.:.-=-.:...;:..__::..:.:=-:_:_:_:_.::_:_:_:::__ __ _____ 
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; / 

·.l. \._ / 

RADIOLOGICAL SURVEY DATA SHEET 
. ' 

LOCATION; (O!J-1/RAILSPURIOTHER) f ft_ ~ · 1 . Afnrt"" 
PURPOSE; . . K&-- Wt.l 

J14/WI . tfl>i.4.. 3 I .-z...: 

{J, f.£'L r~rf ~)',-).-J eP 
· f.NPrdc.£."5f )jh/~ 

MAP/DRAWING 
-

' ~ec! /)-'fflrt# (:-~ 

LEGEND; K = lildororiOOO -Soil Sample !..o<ation 

ML-9620A·. 

Pagel<>fJ 

.'DATE; s;//f<./o,;' 
. :TIME: . . . 

I O.'i' 3 c) 

f{-ru , ,1 AI f:;!t-. / 

$J~er .;;mA-

u =Smear-Number 
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.f,o~...-v 

Ct+t ~ 
C PH> X ' 

~~~/ -
f.>.IG"' 

T..JI'1~"S (6J rJO 

<-f""-' 

c;Jr 

<-Pr>--
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·I SurveyN•. 

0~. -ES;n -OOVD 
Page 3of3 

RADIOLOGICAL SURVEY DATA SHEET (cont.) 

Removable ConUlmination 

swip~ (~pmiiOOem') 

Sample ii I a Jilr ' 
Comments . I Sample# 

I sa ' .2-'lcO. 'X/!< "M./1\ .\ 
J_ II I ld.'l 

I J/ \ 
3 

;:t.·, 
11 Ofs. ~"' I \ ~ 

J tj. I'J".5'1 1041 ';f./.~ 'l\Vl' ~ • .,.1: """ • « """n-rl ' \ 

' 5 '44 :1.01 0
/s """· J, \ 

' (;, I(, '];).. lt-q -· 'Nmf ~ i 
'1 I I 14- tt~<t *'lf 
~ . I(. '1:L ~5. 

I 

f--/~ 
j(,. 51 ho 1- l"f'>r·•r;l- ;o 4 
z. . /10 I f:Yclw/>qbf?. p "U«t T- . i 

i 
II r /D2- I 
IZ.. I tf /2 z. 

._,.J.J 2 I I z.,::> 
/<{ 0 \/oz. l..f)<MA-'ftllt. c-4-6 hoe((. 
;s I ~- .I <j'<;.. i .p .r 

', 

/€> I /OL. /+4V ("tt" 1'~ ! 1 <0 

17 I e..- ! /(0 J? . (J I I 

'""' I - I 
! 

"" 
I 

I ! 

""'' . 
I ""· I ' 
I '\ I 
i . '\ I I . 

I '\I 111 I 

" v ,..__ ! 
\_I [ll I 

. i '\ 
. '\ I 

'\ I 
f '\ . I 

I " ' " . ,, 
""'-?· . ....._ 

\ 
. {COMMENTS: f ~NQ/ 
I 

Removable Contamination. 

Swipes {dpmllOOcm·) 

a 13tr i Comments 

! 
-

j . 
i 

! 

- -

\ 
'\ . 

\ I 
.. 

\ 
\ 

\ ----------

\ ,, 
' \ il 

' I \ ' 
\, ('y ! 

1\ i'' I 
! 

I {\, \ 
T 

j \ 
\ 

I ' ' \ 

·! \ ! 

\ 
\ -

! 

i \ 
. \ I 

\ i 

I \ 
. \ 

.. \. i 

\ i 

\ 
...-.... \\ 
(( ~~?\\~'"' . '\ . i 

-... ~LP\'V/ ~ 
. . .., I 

. I 
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RADIOLOGICAL SURVEY DATA SHEET 

'LoCATloN:(OU..ti!WLSI'URl()1'liER) f?i:; J .. lJ&r 
PURPOSE: 

Page i of c3 · 

· /IJ lrot-e-5} / uV'v~; f( (£Mqv&-

flu:ttt:c..r;.it< E~r /'fMiJ-t>:>l.ff 7!~ .,..,_ C',:;.;tJ-IJ..tt<.,/ZtJ . 
. 

MAP/DRAWING 

. ol?i:!" .fl:\Tl'1 c'te.D 

/ -) 

t? :J f. c U.J t..4:l ;::::;;((. 
jl.-)'(J otv' ~ 

J 

/vll-t/'1 /'f~J/--,4~ v;:;'C(J o..? 
? At "''<'1- T(l 

1::::-y. mr) c, 4-£..f!11:lr A-r.f,o .J'v-.rv e·r 

· =&!ilSampk Lo<:ation •• •• • ·- ···-: • ':' Radiological Boundmy 

, . ~ or!l a Direct Coo!anilnation-Measuremeot 
\._) lnDPM/100cm" -

· [~}= a it Sample Number /Location 

iNSTRtJ'MENTs USED 

cf)(_e.{ 

8o:Jo 

--ML-9620A 
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1n IL. 

LJ 
. fs () L t..IYL b /rcJu:;/0 v r./fJ 

Of I r 3sv r:t~v-, 

{'tft,vf' ~ 1 {( '-/""-
; 1 .,. ( - :.J7<, <.,') /... 

:.1 
131 

:!: Jz;'pc, 5 

! 
' 
L l 1 

cr"'"'' ,.n. <> F c . f t f .f' 
Fi,t~_ 5"'""""" 

i 
I 

I 
i 

Cti>l ,J"' I 
·~ 

I 

D (\-;l> I 

0 '" (, \ '"'' 
I Pt,J\.)j fiJ,I{ 

I 1 :;: /.f' I"' ~ 

I 

' I 

\ I 
I 

fJ,f?r/' I 

~ i t->N-'{) ,.,.,J Ro 

i 

I 



3006XXXXXX-1004260002

 
95

! Survev No; 

! (Jg-- /T7 7- t;o!. 2... 
Page 

RADIOLOGICAL SURVEY DATA SHEET (c(}nt.) 

Removable Contl!mination Removable Cantamination 
I--------::S:-wt-:-.p-es...,(d7p~rnl-::-l::::OO:-cm-.:-) ------i-------,s=-w7ip_es....,(d7 p-m-:::n-:coo=-c-m'"')-························--

---'---------
. 

~ J)fy Sample# i a; I f3/y Comments Sample# a Comments 

1 I /J. !9 I '15 C~J-> /~Pr{ \ 
'£..,..- 'L- !3 ~ II fl \ . . 

.::2 0 ~- "'h C/r57 /tl'if I \ 

'1 .£.1 D I {J lJ \ . I I 

.-r- ! "l't;)) /<J?a \ : ······--
;2. 0 Y5. 

(. ;:).... II J \ I 

! I \ ' 
.. .. 

7 .)... l.{'f I 

8 8 I ;'{ \ . 
'7 17 .:n D/.> \ 

·~· - . 

ID <9 2.-7- I \ • 
tf 0 z.f • • A' \ 
f'l/ Cl fJ I \, 

! \ 
13 I !0 ..5?- I /l..t'Jv {. <e (" nfl.e. \ 

·1'1 2. I 'IS I # .tl \ i '-······ 
re-x cAy A fiJ..(. · /JJr-lc..7 I 

.. "·--
15" I 0 . "12- \ I 
;r,. z 1 J(J I ( 

I 

t1 z.. 2$ l I \ j I 

{# ' '-/ ."/2. I 

"· ...: I J \ I 
t"l I 0 "11 8cA:-tll<!Nt<- ('~ ;:7..,~11. \ 
U> 2.. ->v I " J ~ \ 

1"- . r \1 1
'\ 

~ I 
. 

t-1. I 

"' • \ 

""" 
I \ 

"""' 
I 
I \ I"' : \ 

"' t I \ 
I "!!!f./ \ 

~ \ 
I '\:_ ·\ I 

I 

""" 
I \ 

. I 
'•""" I \ 

'\. I 
! l \ I 

I 

'""' 
: \ 

l "' ( 
.•. 

j... 
· COMMENTS: . ( t;;(())fD)\.\Q . .. '-

-u u 
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GL13879 0701-0131A-FO r 05/19/08 
May/19/2008 2:22:43PM 

HEADER INFORMATION in 10U02526.SO Collected 05/19/08 by Collins 

-'\entification 
,User GB 
,MCArd 1 
Detector 1 
Geometry EPA 
Sample 
Channels 16384 

Sample 

Acquisition 
Started 
Stopped 
True Time 
Live Time 

, Dead Time 
Gross Count 
Gross Rate 

May/19/2008 1:22:37PM 
May/19/2008 2:22:38PM 
3600.993 sec 
3600.000 sec 
0. 03 % 
39239 counts 
10.8997cps 

Sampled from May/19/2008 1:22:37PM to May/19/2008 2:22:38PM 
Sample Quantity 638 ± 255.2 g 

Energy Calibration Jan/30/2008 2:12:27PM 1QC00937.SO 
-Roceocsenor ut iohTaTilJratlon DeC/51ZUU~T:T4:bAJIIJJ."CA06-,0c:rr-."S'TT"~~

Efficiency Calibration Jan/25/2007 10,:19: 37AM 1CA06 02. SO 
Isotope Library C:\WINDOWS\APTEC\LIBRARY\OUlSOILA..LlB Jan/17/2008 8:53:42AM 

ACTIVITY INFORMATION with MDA's for 10U02526.SO Collected 05/19/08 by Collins 

Name 

Co-60 

~s-137 

; 

,c'b-210 

Bi210m 

Ra-226 

Ac-227 

Th-230 

Pa-231 

Th-232 

U-2380 

Am-241 

K-40 

Energy 
keV 

1332.50 

661.66 

46.52 

266.15 

609.31 

50.14 

67.68 

283.67 

911.07 

17.13 

92.80 

59.54 

1460.75 

co-60 1173.24 
9=~ 60 13::,S2. 50 

( ::;hted Average, 

cs-137 

Tl 208 

661.66 

583.14 

Activity 
Flag pCi/g 

*? 

*? 

* 
*? 

*? 

*? 

*? 

* 
*? 

* 
*? 

* 
*? 
*? 

*? 

* 

0.0000 

0.005101 

1.201 

0.0000 

0.9662 

0.0000 

5. 371 

0. 5077 

2.431 

0.8433 

0.0000 

13.09 

0.0000 
0.0000 
0.0000 

0.005101 

0.6713 

C:\WINDOWS\APTEC\10U02526.SO 

Error 
pCi/g 

± 0.03026 

± 0.7201 

± 0.4176 

± 5.425 

± 1.117 

± 0.3096 

± 5.059 

± 0.4751 

± 5.451 

± 0.03026 

± 0.3035 

MDA 
pCi/g 

0.09287 

0.05335 

0.8242 

0.06293 

0.1508 

0.3942 

8.109 

1.850 

0.2234 

8.298' 

0.5129 

0.08920 

1.1.18 

0.09135 
0. 09287 

0 .. 05335 

0.1515 

Error 
pCi/g 

± 0. o: 

± 0. o: 

± 0.3: 

± 0. o: 

± 0. 01 

± 0 .1! 

± 3. 2! 

± 0. 7 1 

± 0. 0: 

± 3. 3: 

± 0. 2· 

± 0.0 

± 0.4 

± 0. 0. 
± 0. 0. 

± 0.0 

± 0.0 

May/19/2008 2:22:43PM Page 
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GL13880 0701-0132A-FO r 05/19/08 
May/20/2008 7:46:51AM 

HEADER INFORMATION in 10U02527.SO Collected 05/19/08 by Collins 

Identification 
user GB 
MCArd 1 
Detector 1 
Geometry EPA 
Sample 
Channels 16384 

Sample 

Acquisition 
Started 
Stopped 
Tru.e Time 
Live Time 
Dead Time 
Gross Count 
Gross Rate 

May/19/2008 5:08:51PM 
May/19./2008 9:08:55PM 
14404.505 
14400.000 sec 
0.03 % 
178970 counts 
12.4285 cps 

Sampled from May/19/2008 5:08:51PM to May/19/2008 9:08:55PM 
Sample Quantity 759 ± 303.6 g 

Energy Calibration Jan/30/2008 2:12:27PM 1QC00937.SO 
--Resolution Cal-ibration Decf5j-:!-Oi:l<J-i-:1::-3~-:2:AM'-1-cA~-o-------

Efficiency Calibration Jan/25/2007 10:19:37AM 1CA,o6 02.80 
Isotope Library C:\WINDOWS\APTEC\LIBRARY\OUlSOILA.LlB Jan/17/2008 8:53·:42AM 

ACTIVITY INFORMATION with MDA's for 10U02527.SO Collected 05/19/08 by Collins 

Name Energy Activity 
keV Flag pCi/g 

Co-60 1332.50 

Cs-137 661.66 

Pb-210 46.52 

Bi210m 266.15 

Ra-226 609.31 

Ac-227 50.14 

Sh-230 67.68 

Pa-231 .283. 67 

Th-232 911.07 

Pu-238 17.13 

U-238D 92.80 

Am-241 59.54 

K-40 1460.75 

Co-60 1173.24 
Co-60 1332 .. 50 
Weighted Average 

Cs-137 

T1-208 

661.66. 

583.14 

*? 

* 

*? 

*? 

*? 

*? 

*? 

*? 

*? 
*? 

* 

* 

C:\WINDOWS\APTEC\10U02527.SO 

0.0000 

0.05205 

0.9723 

0.0000 

0 •. 9051 

0.0000 

1.033 

0.0000 

0.6423 

0.8510 

0.6367 

o.oooo 

15.60 

0.02030 
0.0000 
0.01015 

0.05205 

0.6900 

Error MDA Error 
pCi/g pCi/g pCi/g 

± 0.02643 

± 0.465 

± .0.3715 

± 2.273 

± 0.2706 

± 2.136 

± 0.3034 

± 6.318 

±0.0223 

± 0. 0055.7 

± 0.02643 

± 0.2855 

0.03225 

0.02316 

0.3914 

0. 02795 

0.06284 

0.1670 

3.698 

0.8575 

0.08797 

3.503 

0.2552 

0.03916 

0.2939 

0.03381 
0.03225 

0.02316 

0.05980 

± 0. o: 

± 0. o: 

± 0. o: 

± 0. 01 

± 1.41 

± 0 .3· 

± 0.0 

± 1.4 

± 0.1 

± o.o 

± 0.1 

± 0.0 
± JL:O 
{ '\ 

' 

± 0.0 

May/20/2008 7:46:51AM Page 
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GL13881 PRS7-AL-104 r 05/19/08 
May/20/2008 1:10:27AM 

HEADER INFORMATION in 10U02528.SO Collected 05/19/08 by Collins 

T -'<ontification 
~i;er GB 

,<JCArd 1 
Detector 1 
Geometry EPA 
Sample 
Channels 16384 

Sample 

Acquisition 
Started 
Stopped 
True Time 
Live Time 
Dead Time 
Gross Count 
Gross Rate 

May/19/2008 9:10:18PM 
May/20/2008 1:10:22AM 
14404.366 sec 
14400.000 sec 
0.03 % 
173076 counts 
12.0192 cps 

Sampled from May/19/2008 9:10:18PM to May/20/2008 1:10:22AM 
Sample Quantity 736 ± 294.4 g 

Energy Calibration Jan/30/2008 2:12:27PM 1QC00937.SO 
Resolution Calibration Dec/5/2006 11:34:42AM 1CA06 01.80 
Efficiency Calibration Jan/25/2007 10:19:37AM 1CA06 02.80 
Isotope Library C: \WINDOWS\APTEC\LIBRARY\OU1SOILA. LIB Jan/17 /2008 8:5 3.: 42AM 

ACTIVITY INFORMATION with MDA's for 10U02528.SO Collected 05/19/08 by Collins 

Name Energy Activity Error MDA Error 
keV Flag pCi/g pCi/g pCi/g pCi/g 

-------- -------- ---------------------- --------------- --------------- -------
Co-60 1332.50 *? 0.02394 ± 0.01985 0.02725 ± 0. OlC 

C'«-137 661.66 *? 0.001529 ± 0.01458 0.02484 ± 0. OlC 
\ 

·, __ L210 46.52 1.024 ± 0.4892 0.4117 ± 0.16~ 

Bi210m 266.15 *? 0.0000 0.02756 ± 0. 011 

Ra-226 609.31 0.8373 ± 0.3442 0.06033 ± 0.024 

Ac-227 50.14 *? 0.06337 ± 0.1038 0.1661 ± 0.06E 

Th-230 67.68 *? 0.6173 ± 2.274 3.752 ± 1.507 

Pa-231 283.67 *? 0.0000 0. 8718 ± 0.35= 

Th-232 911.07 * 0.6301 ± 0.2686 0.1081 ± 0.043 

Pu-238 17.13 *? 1.612 ± 2.323 3~678 ± 1.47E 

U-238D 92.80 * 0. 938.0 ± 0.4062 0.2248 ± 0.09C 

Am-241 59.54 *? o·. 001253 ± 0.02416 0.04027 ± 0. OlE 

K~40 1460.75 1.242 ± 0. 6711 0.6922 ± 0.27E 

Co-60 1173.24 *? 0.0000 0.03581 ± 0.014 
co_~r;:o 1332.50 *? 0.02394 ± 0.01985 0.02725 ± 0.01C 
wr: -lted Average 0. 01198 ± 0.004966 

" cs-137 661.66 *? 0.001529 ± 0.01458 0.02484 ± 0. OlC 

Tl-208 583.14 * 0.6178 ± 0. 2572 0.06720 ± 0.021 ' 

C:\WINDOWS\APTEC\10U02528.SO May/20/2008 1:10:27AM Page ] 
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RADIOLOGICAL SURVEY DATA SHEET Page 1 of_,_]__ 

I 
MAP/DRAWING 

LEGEND: K- fu<:ll>rof 1000 • Soil Sample Lpcation # •SmearNumber 

(ii';;:-.. or p = Direct Cootamirnllilln M"""""""ent 
\__) · lnDPMI100cm' 

0 = air Sample Numbei-1 Locatian 

·INSTRUMENTS USED 

Cal. Dtie Date 

ML-9620A 
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r- .. 

. I . 

. Service Road 

( 

c.,_, tJf"' w r,:')Ltf 

f~>~ </'(). D l<--,ciNA11E' I 

nVT?f<.,<i4fl'tl::l 

Ll 
I u'7 A 

: 15 '{:) 45 

i A"" p1< M IC(;'/.J .4 r 
~:-wp ,., #0 f.>t<1,.,...J 1 

!=' tn~ 5c.t:t,...; o ,c I' A ,...,n / 
J-o,_,..fl~>iJ? • 17o nJ h <A 11 ._,'"' 5 

R ""'.Sv<- 1""fE'? 1 p,f-L)e <; r., vtl () 

C H f) vr 1-J.~n:; rou .J 11 · il t. e.f•'-

f J.l I 1 1/ f, •"' ctr-. 

I 
I 

J A"' f le 7~1<t:.,J 
tf;JP I.J~WJ 

. Manhole 310 
itJ$,-6 f1/'J/ 
",,,s, 0 ~ 1/tf 

~Qp 
\ ) 3 t /!; A e-t::C, r~ "''' fJ 

' /, 
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. .. -

. RADIO,LOGICALSURVEY DA,TASIIJj;ET (cimt) 

... 

Sample# .a. f3/r · Cominents Sample# a. 

r /0 ? /t,J~rotr CM?' (/J{i£ \ 
z_. 7.. Lf'k .• OurJ•~d" \ -
.3 ·,s-- S1 · i"li .• n t1 \ 
'I' 0 /( . (JI} ).1;1) """' ( I _\ 

\. I \ 
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GL13911 PRS7-AL-120 r 06/11/08 
Jun/11/2008 12:04:38PM 

HEADER INFORMATION in 10U02555. SO Collected 06/11/08 by Collins 

~4entification 

1.1Jser GB 
MCArd 1 
Detector 
Geometry 
Sample 
Channels 

Sample 

1 
EPA 

16384 

Acquisition 
Started 
Stopped 
True 'rime 
Live Time 
Dead Time 
Gross· count 
Gross Rate 

Jun/11/2008 10:54:37AM 
Jun/11/2008 11:54:38AM 
3601.163 sec 
3600.000 sec 
0. 03 % 
45855 counts 
12.7375 cps 

Sampled from Jun/11/2008 1D:54:37AM to Jun/11/2008 11:54:38AM 
Sample Quantity 729 ± 291.6 g 

Energy Calibration Jan/30/2008 2:12:27PM 1QC00937.SO 
Resolution Calibration Dec/5/2006 11:34:42AM 1CA06 01.SO 
Efficiency Calibration Jan/25/2007 10:19:37AM 1CA06 02.SO 
Isotope Library C:\Aptec-NRC\Library\OU1SOILA.LIB Jan/17/2008 7:53:42AM 

ACTIVITY INFORMATION with MDA's for 10U02555.SO Collected 06/11/08 by Collins 

Name Energy ·Activity 
keV Flag pCi/g 

Co-60 1332.50 

.Cs-137 661.66 
\ ~, 

'"-~-b- 210 46.52 

Bi21Dm 266.15 

Ra-226 609.31 

Ac-227 ·.50 .14 

Th-230 67.68 

Pa-231 283.67 

Th-232 911.07 

Pu-238 17.13 

U-238D 92.80 

Am-241 59.54 

K-'40 1460.75 

Co-60 1173.24 
co-60 1332.50 
r ghted Average 

·\-
Cs-137 661.66 

Tl-208 583.14 

? 

? 

? 

? 

? 

? 

? 

? 

? 
? 

? 

0.04725 

0.008034 

1.069 

0.0000 

0. 8244 

0.1961 

0.0000 

1.023 

0. 9160 

0.0000 

1.058 

0.01647 

13.80 

0.0000 
0.04725 
0.02363 

0.008034 

0. 7l46 

C:\Aptec-NRC\Spectra\10U02555.SO 

Error 
pCi/g 

± 0.04198 

± 0.03067 

± 0.6409 

± 0.3556 

± 0.2215 

± 1. 066 

± 0.4079 

± 0.5293 

± 0.05073 

± 5.71 

± 0.04198 
± 0.0105 

± 0.03067 

± 0.3182 

MDA 
pCi/g 

0.05687 

0. 05293 

0.7350 

0.06088 

0.1200 

0.3386 

8.098 

1.586 

0.1642 

8.036 

0.4726 

0.08413 

0.9747 

0.09416 
0.05687 

0.05293 

0.1512 

Error 
pCi/g 

± 0. o: 

± 0. o: 

± 0.2~ 

± 0. o: 

± 0 .1~ 

± 3. 2: 

± 0. 6! 

± 0. DE 

± 3. 2: 

± 0 .1~ 

± 0. o: 

± 0. 3~ 

± 0. o: 
± .o. o: 

± 0. o: 

± 0. 01 

Jun/11/2oo8 12:04:38PM Page 
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GL13912 PRS7-AL-104A r 06/11/08 
Jun/12/2008 9:51:33AM 

HEADER INFORMATION in 10U02557 . .SO Collected 06/11/08 by Collins 

Identification 
user GB 
MCArd 1 
Detector 
Geometry 
sample 
Channels 

Sample 

1 
EPA 

16384 

Acquisition 
Started 
Stopped 
True Time 
L.ive Time 
Dead. Time 
Gross Count 
Gross Rate 

Jun/11/2008 5:55:57PM 
Jun/11/2008 9:56:02PM 
14404.886 sec 
14400.000 sec 
0.03 % 
195096 counts 
13.5483 cps 

Sampled from Jun/11/2008 5:55:57PM to Jun/11/2008 9:56:02PM 
Sample Quantity 932 ± 372.8 g 

Energy Calibration Jan/30/2008 2:12:27PM 1QC00937.SO 
Resolution Calibration Dec/5/2006 11:34:42AM 1CA06 01.80 
Efficiency Calibration Jan/25/2007 10:19:37AM 1CA06 02.SO 
Isotope Library C:\Aptec-NRC\Library\OU1SOILA.LIB Jan/17/2008 7:53:42AM 

ACTIVITY INFORMATION with MDA's for 10U02557.SO Collected 06/11/08 by Collins 

Name Energy Activity 
keV Flag pCi/g 

Co-60 1332.50 

Cs,-137 661.66 

Pb-210 46.52 

Bi210m· 266.15 

Ra-226 609.31 

Ac-227 50.14 

Th-230 67.68 

Pa-231 283.67 

Th-232 9,11. 07 
I 

Pu-238 17.13 

U-238D 92.80 

Am-241 59.54 

K-40 1460.75 

Co"60 1173.24 
Co-60 1332.50 
Weighted Average 

Cs-137 661.66 

? 

? 

? 

? 

? 

? 

? 

? 
? 

Tl-208 510.72 ID only 

0.01576 

0.02717 

0 .. 5903 

0.0000 

0. 7211 

0.0000 

1. 318 

0.0000 

0.5194 

0.0000 

1.051 

o.oooo 

11.68 

0.0000 
0.01576 
0.007885 

0.02717 

C:\Aptec-NRC\Spectra\10U02557.SO 

Error 
pCi/g 

± 0.01518 

± 0.01745 

± 0. 312 

:!: 0.2961 

± 1. 972 

± 0.2195 

± 0.447 

± 4. 733 

± 0.01518 
± 0.003797 

± 0. 01745 

MDA 
pCi/g 

0.02208 

0.02109 

0.3203 

0.02389 

0.05131 

0.1433 

3.131 

0.7472 

0.07673 

3.128 

0.2183 

0.03509 

0.2493 

0.03447 
0.02208 

0.02109 

0.005399 

Error 
pCi/g 

± 0. O• 

± o .. OJ 

± 0. o: 

± 0. 0' 

± 1.2! 

± 0. 3< 

± 0. o: 

± 1.2. 

± 0.0 

± 0.0 

± 0.1 

± 0.0 
± Q.O 

\ 

± 0~0 

Jun/12/2008 9:51:33AM Page 
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RADIOLOGICAL SURVEY DATA SHEET Page I <>f _3__ 
l..oCAT!ON: (OU-t/RAIL SPUR/OTHER) ff-J 7 
PURPOSE: 

• 5-IYLVL~ 

7<>, ht-t_ 

MAI'IDRA WING 

5 t:.lF A T-r/1 c lf'L.r:::> 

= Soil Sample Looation -·-·-·-·-·-·-=Radiological Boundary 

~ or~= Direct Contarninatron Measurement 
\.__) lnDPMI100cm' 

= air Sample Number I Location 

lNSTRfJ!I.IENTS USED 

CaL Due Date 

~1 ~3~o~3~o~~~~?~7l~~-~.~-.-)~~~--o1 
frau:rv 'I-N-u7~ 
,l.;J(,o ;-N'"o) 

I ~-la<-oi 

ML-9620A 
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Appendix C 
PRS 7 Backfill Information 
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I 
I 
.l 

( 

f 
i 

I 

I 
BackflU Informa.tion 

On Aprill5, 2008, Dan DiCarlo (WQSI) and Tom Walsh (BAS) visited Moraine 
Materials to obtain background information and a sample on potential backfill for use on 
the PRS 7 West Line. 

The Moraine Ml!ierials facility is located at 9661 Sugar Street in Gerinantown, OH 
45327. Ed Kirklin (Moraine Materials} provided background information on the facility. 
Ed stated that the facility existed jn the area for approximately 30-40 years. He was not 
aware of any chemical spills or events that impacted the facility or the potential backfill 
to be nsed in PRS 7. In the past, other companies have obtained samples of material from 
Moraine Materials for testing purposes. Ed was not aware of any problems with any 
testing results from past samples obtained from Moraine Materials. 

Ed showed us the pile which would be.thebackfill.to be used on PRS 7. There was no 
visual staining or indication of any foreign material present in the pile. A sample of the 
backfill materia.i to bensed on the PRS 7 West Line was taken from the pile by Dan on 
April15. The sample was taken to Belmont Laboratories near Dayton, OH on that date 
for analyses. The Laboratocy performed the following analyses uiling the U.S.EP A's 
SW -846 procedurnl protocols: SW7470 (Mercury, TCLP), SW131l/601 OB (ICP Metals, 
TCLP), SWI311/8270C (SVOCS, TCLP Leached) and SW13ll/8260B (VOCS, TCLP 
Leached). The resultS were reported on April 23, 2008. All TCLP results for the analyteS 
were below detection limits with the exception of barium. Barium was detected at a 
concentration of l.O mg/1 vvhich is well below the RCRA regulatory limit of 100 mg/1. 
All the laboratory results are attached. 
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I 
Belmont Labs Date: 23-Apr.a8 

CLIENT: Water Quality Systems, lnc. Lab Order: 0804752 

I Project: Mimtine/ Mound 

I 
LabiD: 0804752..()()1 CollC!:tion Datei 4/!5/2008 2:45:00 I'M 
Client Sample ID: Moraine/Mound Matrix; SOIL 

Analyses R<:sult PQ L Qual Units DF DatiiAii.iilyzoo 
-----------------------------

MERCURY, TCLP SW7470 Analyst: RJE 
TCLP Mercury 601. 0.0020 mgll. <1 4/1a/20082:17:00 PM 

ICP METALS, TCLP SW1311/6010S Analyst RJE 
TCLPSn- BDL 0.010 mgll. 1 41221200811;38:18AM 
TCLP Arsenic SOL 0.10 mgll. 41Z1f2D\l8 11:38:18 AM 
TCLPBarium 1.0 0.010 mgll. 1 412212006 11:38:18AM 
TCLP cadmium SOL 0.1110 mgll. 412212008 11:38:18 AM 
TCLP Cllrom!um I!DL 0.010 mgll. 1 41221200811:3t"18AM 
TCLPW.W 601. Q.050 mglt <11221200811:38:18AM 

"j TCLPSe!enlum 601. 0.10 mgll. 41221200811:38:18AM 

t!VQC$, TCLP LEACHED ·~ SW131113270C Analy!lt: 00 

J 

TClP 3 3. 4-Mell1)1pbenc! SOL 0.100 mgll. 1 412212008 2:23:00 AM 
TCLP Pyrtdlne SOL 0.0500 mglt 1 412212008 2:23:00 AM 
TCLP1,~ Bot 0.0500 mg/L 1 412212008 2:23:00 AM 
TCLP 2-Meth)lphenol Bot 0.0500 mgll. 1 -412m008 2:23:00 AM . < ... 

\ TCLPHexac- BDl. 0.0500 mgt!. 1 -'112m008 2:2S:00 AM ' 
TCLP Nflrobenzene BDL 0.0500 mgll. 1 -412m003 2:23:00 AM 

f 
TCLPHexaehlorobuladl'""' SOL 0.0500 mgll. 1 412212008 2:23:00 AM 
TCLP 2,4,6-Triehforophencl SOL 0.0500 mgll. f 4122JZ008 2:23:00 AM 
TCLP 2,4,5-Triehlorop/lenol SOL 0.0500 mgll. 1 41221:2()08 2:23:00 AM 

/ 

TCLP 2,4-Dfnftrotofueno BDL 0.0500 mgll. 1 4/2212008 2:23:00 Ml 
TCLP Hexaehlorobenzene llDL 0.0500 mgll. 1 -412m008 2:23:00 AM 
TCLP Pentach/oroplleriol BDL O.QSOO mgll. t 412212008 2:23:00 AM 

I SII1T: 2-fluoropheru:l 13.6 10-41 %REC 1 412212008 2:23:00 AM 
1 Sun: Phenckl6 5.90 10-40 s %REC 412212008 2:23:00 Ml ., 

Surr:~ 36.6 21).63 %REC 1 <1122./2008 2:23:00 Ml 
Surr::!-Fiuorob~ 41.7 

,_ 
%REC 1 <1122./2008 2:23:00 AM 

Surr.2.4.~T~o1 52.7 1:!-63 %REC 1 <1122./2008 _2:23:00 AM . 
SU!r. p-Terphenyk!14 44.0 1().62 %REC <1122./2008 2:23:00 liM 

VOCS, TCLP LEACHED SW1311/8260B Analyst: MG 
TCLP 1/lnjll chloride OOL 0.20 mg1L 40 411a/200811:4S:OOAM 
TCLP 1, f.!)iehforoethene SOL 0.20 mg1L 40 4/ta/2008 11:4S:OOAM 
TCLP 2-l!ulMone SOL o.so mgll. 40 41181200811:4S:OOAM 
TCLP Chlolofonn EIDL 0.20 mg1L 40 411812008 11:48:00 AM 
TCLP 1,2-0ichloroelhane OOL 0.20 mg1L 40 41181200811:4S:OOAM 
TCLP Carbon T e!nl<:llforfd& BOL 0.20 mgll. 40 4/1a/200S 11:4S:OOAM 
TCLPBentMe BDL 0.20 mg1L 40 4/1a/200811:.4S:OOAM 
TCLP Trichloroethene SOL 0.20 mg1L 40 4/18/2003 11:48:00 AM 
TCLP T81taehforoelhene SOL 0.20 mg1L 40 4/18/200811:48.1lOAM 
TCLPC!lfomben...,. flDL 0.20 mgll. 40 4/181200811:48.1lOAM 

Surr: Olbromolluorome!nane 104 3:!-127 %REG 40 4/1a/200811:48:00AM 
Sllfr:1,2~4 lfl2. 3:!-122 %REC 40 4/fa/200811:48:00 AM 

,.\ 
Page 1 of3 ' ~"/ 

•'• .-
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I 

I 

Belmont La:bs 

CLIENT: 
Project: 

Watec Quality Systems, Inc. 
Moraine/ Mound 

·VOCS, TCLP LEACHED 
Surr: Tol'uene-d8 
Surr. 4-BranoftuortJbenzene 

SW1311/8260B 
96.8 43-130 %REC 

97.8 36-11G %REC 

Date; 23-Apr-08 

Lal>Order: 0804752 

40 
40 

Analyst: MG 
4/18/2008 11:48:00 AM 

. 4/f81200811:4B:OOAM 

Page2 of3 
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() 

Belmont Labs 

CLIENT: 
Projeot: 

Water Quality Systems, Inc. 
Moraim1 Mound 

Data Qwillfien (FI"ll'l 

S..CasoNamtive 
Value exceed~; Maximwn Contamimmt Level 
The total anaJyte is below detection limit; COOlpOilellt analytes wcre not analy""'
Analyte detected in the associued Methed Blank 
Below Detection limit 
Sarople resalt confinned byreanalysis 
Value above qoantitation range 
Unable to obtain a reliable result due "' matrix intrir...,. 
Analysis completed outside holding li"""' 
Analyte detected at an estimated conamtmtioo 
Result from method of standanl additions 
Presumpliveevidenceofanalytepresoot 
Noi!J'owlh 
Sample~ does not meet method requn-ents 
PmOOoal Quantlt>tloo Umit 
IWoove!y is outside<>£ """"!'filnco limits 
ca!ilml!ion criteria O><ceeded, but accept>b!e bymetbod 

Date: 23·Apr..fl8 

Llii>Ordu: 0804752. 
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Excavation in Manhole A-9 Area looking northeast (January 2008) 

Excavation in Manhole A-9 area looking northwest (January 2008) 
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PRS7 East Line excavation plugged with grout looking northeast (March 2008) 

Outfall at Great Miami River prior to removal looking north.  (April 2008) 
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Sampling of excavated area east of outfall looking west. (April 2008) 

Reroute of storm sewer near outfall looking west.  (July 2008) 
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Excavation of river bed beyond outfall after berm construction, looking south. 

(July 2008) 

PRS 7 West Line excavation looking south (July 2008) 
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PRS 7 West Line completed excavation looking west to Great Miami River 

 (October 2008) 

Completed removal & backfill of PRS7 at outfall looking north.  (October 2008) 
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Repaved bike path looking south (October 2008) 
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Appendix E 

DATA REVIEW AND VALIDATION SUMMARY REPORT 
. POTENTIAL RELEASE SITE 7 VERIFICATION DATA 

September 2008 

Prepared By: 

Shaw.Environmental & Infrastructure, Inc. 
5050 Section A venue 
Cincinnati, Ohio 45212 
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Executive Summary 

Verification samples were eollected from Potential Release Site 7. The soil samples were 
analyzed for radioactivity using alpha and gamma spectroseopy in aceordance with test methods 
based on U.S. Department of Energy and U.S. Environmental Protection Agency approved 
methods. These samples were analy.led by TestAmerica at their facility in St. Louis, Missouri. 
1he scope of these reviews and validations was the analytical data generated from the off-site 
T estAmeriea facility. 

One hundred percent of the analytical data were reviewed by Shaw Environmental, Inc. in 
accordance with their standard review practices and the Methods Compendium (DOE, 2002). 
Three data packages representing approximately I 0 percent of the data were selected for 
validation by Shaw .Envltonmental, Inc. The results of the ·reviews and. validations are presented 
in this document. The findings indicate that these radioactivity data are usa],le, no data were 

. 'l '\ ' ' 

rejected. ,, 

ES-1 
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Acronyms and Abbreviations--------------~---

oc 
coc 
ID 
LCL 
MDA 
MHA 
PRS 
QA 
QC 
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degrees Centigrade 
chain of custody 
identifier 
lower control limit 
minimum detectable activity 
ManHole Area 
:Potential Release Site 
quality assurance 
quality control 
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1.0 Introduction 

This data assessment report has been prepared to describe the data quality for Potential Release 
Site (PRS) 7 Verification data. Data assessment .encompasses two types of quality control (QC) 

reviews on the data: data review and data validation. Data review involves a review of the basic 

QC data included in the laboratory data package, for example, laboratory blanks and field 
duplicates. Data validation is a detailed review of the laboratory data packages, which include 

all of the data review elements plus verification ofsuc)l things. as proper instrument calibration, 
instrument calibration validity during sample ;ma!ysis, identification of target analytes, and 
proper treatment and quantification of the data. · Data validation was performed on approximately 
10 percent of the sample data. The results of the data validation are assessed to identify whether 
any systemic problems are apparent. 

Rk:hDP~_pRS_7..J)(ah. 
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2.0 Data Review 

The data were reviewed in accordance with the Methods Compendium and TestAmerica's 
laboratory Standard Operating Procedures (available upon request) (DOE, 2002). Tier III 
reviews were performed and were based on the summary forms submitted with the analytical 
data packages. The results of the assessments ate presented in this section by lot number. No 
validation qualifiers were assigned to the data based on these reviews .. 

2.1 Lot FBA290199 

Ten soil samples were collected from the Man Hole Area (MHA) 9 on January 23, 2008. The 
samples were sent to the TestAmerica facility located in St. Louis, Missouri for isotopic thorium 
analysis by alpha spectroscopy. The laboratory received the~ samples intact and at 2 degrees 
Centigrade (0 C). There were no irregularities with the associated chain-of-custody (COC) 
documentation. The samples were analyzed within the 180 day holding time. 

Below are the laboratory sample identifiers (ID) and client sample IDs contained rn Lot 
F8A290199: 

• F8A290199 (1): MHA9-AL-OOI 
• F8A290199 (2): MHA9-AL-002 
• F8A290199 (3): MHA9-AL-003 
• F8A290199 (4): MHA9-AL-004 
• F8A290199 (5): MHA9-AL-005 
• F8A290199 (6): MHA9-AL-006 
• F8A290199 (7): MHA9-AL-007 
• F8A290199 (8): MHA9-AL-008 
• F8A290199 (9): MHA9•AL-009 
• F8A290199 (10): MHA9-AL-010 

Based on the summary forms and raw data, the data, as reviewed, are usable. No data would be 
rejected. 

2.1.1 Data Package Completeness 
The data package was reviewed for the items listed in Table I, "Package Completeness Checklist 
for Lot F8A290199." 

11.2 Alpha Spectroscopy 
The samples were analyzed for isotopic thorium using Method EML A-01-R MOD. The 
laboratory reported analytes thorium-228, thorium-230, and thorium-232. The associated quality 

RkJJDP-Aiound..PRS] _Draft 
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assurance (QA)/QC data were acceptable. The results were supported by the raw data. 
Instrument pulser checks and calibrations were performed and acceptable. Table 2, "Alpha 

Spectroscopy Quality Control Review for Lot F8A290199," presents the results. 

22 LotF8C180227 
Six soil samples were collected from the MHA5 on March 13, 2008. The samples were analyzed 

· for isotopic tlwrium analysis by alpha spectroscopy. The samples were also validated. Refer. to 
Section 3.1 for the findings. 

2.3 Lot FBD010210 
Six soil samples were collected from PRS 7 on March 25, 2008. The samples were sent to the 
TestAmerica facility located in St. Louis, Missouri for alpha spectroscopy analysis including 

isotopic plutonium and thorium. The laboratory received the samples intact and at ambient 
temperature. The associated COC documentation did not show sample relinquishment from 
TestAmerica - Dayton to FedEx and FedEx to TestAmeriea - St. Louis. Also, no custody seals 
or tape were noted as being on the sample jars or cooler. The samples were analyzed within the 
I 80 day holding time. 

Below are the laboratory sample IDs and client sample IDs contained in Lot F8DOI 0210: 

• F8D010210 (1): 0701-0143A-FO 
• F8D010210 (2): 0701-0144A-FO 
• F8D010210 (3): 0701-0l45A-FO 
• F8D010210 (4}: 0701-0l46A-FO 
• F8DOI0210 (5}: PRS7-AL-056 
• F8D010210 (6): PRS7-AL-057 

Based on the summary forms and raw data, the data, as reviewed, are usable. No data would be 

r~ceted . 

. 1,3.1 Data Package Completeness 
The data package was reviewed for the items listed in Table 3, "Package Completeness Checklist 
for Lot F8D01 0210." 

2.3.2 Alpha Spectroscopy 
The samples were analyzed for isotopic plutonimn and thorium using Method EML A-01-R 

MOD. The associated QA/QC data were acceptable. The results were supported by the raw 
data. Instrument pulser checks and calibrations were perfonned and acceptable. Table 4, "Alpha 

Spectroscopy Quality Control Review for Lot F8D01 021 0," presents the results of the review. . . . 
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2.3.2.1 Isotopic Plutonium 
The laboratory reported analytes plutonium-238 and plutonium-239/240. The reporting limits 
for plutonium isotopes were not met for the samples listed below because samples contained 
activity above the minimum detectable activity (MDA): 

,-

• F8D010210 (1): 0701-0143A-FO 
• F8D010210 (2): 0701-0144A-FO 
• F8D010210 (3): 0701-0145A-FO 
• F8DOI02IO (5): PRS7-AL-056 

2.3.2.2 Isotopic Thorium 

The laboratory reported analytes thorium-228, thorium-230, and thorium-232. Two thorium 
samples (F8DOI0210 (5): PRS7-AL-056 and F8DOI02IO (6): PRS7-AL-057) had tracer 

recoveries below the 30 percent lower control limit (LCL). The samples were re-extracted and 
· analyzed with acceptable tracer recoveries. 

2.4 Lot FBD290214 
Eleven soil samples were collected from PRS 7 from April 21 through 24, 2008 .. The samples 
were sent to the TestAmerica facility located in St. Louis, Missouri for alpha spectroscopy 
analysis including isotopic plutonium and thorium. The laboratory received the samples intact 
and at ambient temperature. The associated COC documentation did not show sample 
relinquishment from TestAmerica - Dayton to FedEx and FedEx to TestAmerica - St. Louis. 
The samples were analyzed within the 180 day holding time. 

Below are the laboratory sample IDs and client sample IDs contained in Lot F8D2902I4: 

• F8D290214 (I): 0701-0135A-FO 
• F8D290214 (2): 070I-0136A-FO 
• F8D290214 (3): 070I-0137A-FO 
• F8D290214 (4): 0701-0138A-FO 
• F8D2902I4 (5): 070I-0139A-FO 
• F8D2902I4 (6): 0701-0140A-FO 
• F8D2902I4 (7): 0701-0141A-FO 
• F8D2902I4 (8): 070I-OI42A-FO 
• F8D290214 (9): fRS7-AL-058 
• F8D2902I4 (10): PRS7-AL-059 
• F8D2902I4 (II): PRs7-AL-060 

The off-site laboratory misidentified samples 9 through II as PR57 instead ofPRS7. 

RichDP-Moond_PRS_7_{kaft 
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Based on the summary forms and raw data, the data, as reviewed, are usable. No data would be 
rejected .. 

2.4.1 Data Package Completeness 
The data package was reviewed for the items listed in Table 5, "Package Completeness Checklist 
for Lot F8D290214." 

2.4.2 Alpha Spectroscopy 
The samples were analyzed for isotopic plutonium and thorium using Method EML A-01-R 
MOD. The associated QA/QC data were acceptable. The results were supported by the raw 
data. Instrument pulser checks and calibrations were performed and acceptable. Detectors 4, 18, 
21, 22, 24, 46, and 50 failed the gross count criteria of the initial pulser check, but passed on the 
recount. 

Table 6, "Alpha Spectroscopy Quality Control Review for Lot F8D290214," presents the results 
of the review. 

2.4.2.1 Isotopic Plutonium 
The laboratory reported analytes plutonium-238 and plutonium-239/240. The reporting limits 
for plutonium isotopes were not met for th~? listed samples. The following samples contained 
activity above the MDA: 

• F8D290214 (1): 0701-0l35A-FO 
• F8D290214 (2}: 0701-0136A-FO 
• F8D290214 (4): 0701-0138A-FO 
• F8D290214 (5): 0701-0139A-FO 
• F8D290214 (6): 0701-0140A-FO 
• F8D290214 (7): 0701-0141A-FO 
• F8D290214 (8): 0701-0142A-FO 
• F8D290214 (9): PRS7-AL-058 
• F8D290214 (10): PRS7-AL-059 
• F8D290214 (11): PRS7-AL-060 

',\ ' 

The laboratory reported analytes thorium-228, thorlum-230, and thorium-232. 

2.4.2.2 Isotopic Thorium 
No 

nonconformances were noted for the isotopic thorium analysis. 

2.5 Lot FB£020183 
Nineteen soil samples were collected from PRS 7 from April 28 through May 1, 2008. The 
samples were sent to the TestAmerica facility located in St. Louis, Missouri for alpha 

RichDP-Mound_PRS_7 _Or.rft 
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spectroscopy. All 19 of the soil samples were analyzed for isotopic plutonium and thorium, and 
six of the samples were also analyzed for isotopic uranium. Sample PRS7-CH-031 was included 
with the batch of samples but is not part of the validation set. The laboratory received the 
samples intact and at ambient temperature. The associated COC documentation did not show 
sample relinquishment from TestAmerica - Dayt{)n to Fei;\Ex and FedEx to TestAmerica -

St. Louis. The samples were analyzed within the 180 day holdillg time. 

Below are the laboratory sample IDs and client sample IDs contained in Lot F8E020 183: 

• F8E020183 (1): PRS7-AL-061 
• F8E020183 (2): PRS7-AL-062 
• F8E020183 (3): PRS7-AL-063 
• F8E020183 (4): PRS7-AL-064 
• F8E020183 (5): PRS7-AL-065 
• F8E020183 (6): PRS7-AL-066 
• F8E020183 (7): PRS7-AL-067 
• F8E020183 (8): PRS7-AL-068 
• F8E020183 (9): PRS7-AL-069 
• F8E020183 (10): PRS7-AL-070 
• F8E020183 (11): PRS7-AL-071 
• F8E020183 (12): PRS7-AL-072 
• F8E020183 (13): PRS7-AL-073 
• F8E020183 (14): PRS7-AL-074 
• F8E020183 (15): PRS7-AL-075 
• F8E020183 (16): 07010101A-FO 
• F8E020183 (17): 07010102A-FO 
• F8E020183 (18): 07010103A-FO 
• F8E020183 (19): 07010104A-FO 

) 

Based on the summary forms and raw data, the data, as reviewed, are usable. No data would be 
rejected. 

2.5.1 Data Package Completeness 
The data package was reviewed for the items listed in Table 7, "Package Completeness Chedklist 
for Lot F8E020183." 

2.5.2 Alpha Spectroscopy 
The samples were analyzed for isotopic plutonium, thorium, and uranium using Method EML 
A-01-R MQD. The associated QA/QC data were acceptable. The results were supported by the 
raw data. Instrument pulser checks and calibrations were performed and acceptable. 

RichDP.Mwnd_pRS_7 ....!Jraff 
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Table 8, "Alpha Spectroscopy Quality Control Review for Lot F8E020183," presents the results 
of the review. 

2.5.2.1 Isotopic Plutonium 
In the initial preparation the plutonium ,sample spectrums were smeared. The two samples 
(F8E020183 (6): PRS7-AL-066 and F8E020183 (7): PRS7-AL-067) were reprepared/r~alyzed. 

The reporting limits for plutonium isotopes were not met for the listed samples (see beJow) 
because the samples contained activity above the MDA. The reporting limits for plutonium-238 
and plutonium-239/240 for sample F8E020183 (17): 07010102A-FO were not met (MDA was 
greater than the reporting limit). The following samples were counted for the maximum time 
allowed: 

• F8E020183 {1): PRS7-AL-061 
• F8E020183 (2): PRS7-AL-062 
• F8E020183 {3): PRS?-AL-063 
• F8E020183 (4): PRS7-AL-064 
• F8E020183 (6): PRS7-AL-066 
• F8E020183 (9): PRS7-AL-069 
• F8E020183 (11): PRS?-AL-071 
• F8E020183 (13): PRS7-AL-073 
• F8E020183 (15): PRS7-AL-075 
• F8E020183 (16): 07010101A-FO 
• F8E020183 (17): 07010102A-FO 
• F8E020183 (18): 07010103A-FO 
• F8E020183 (19): 07010104A-FO 

2.5.2.2 Isotopic Thorium 

The laboratory reported analytes thorium-228, thorium-230, and thorium-232. No 

nonconformances were note<! for the isotopic thorium analysis. 

2.5.2.3 Isotopic Uranium 

The laboratory reported analytes uranium-233/234, uranium-235, and uranium-238. 

Sample F8E020183 (1): PR,S7"AL-06l was logged in for uranium analysis in error. It was used 
aS the batch duplicate before the error was discovered. The results are reported for QC purposes 
only. 

2.6 Lot FBE130118 
Twenty soil samples were collected from PRS 7 from May l through May 12, 2008. The 
samples were sent to the TestAmerica facility located in St. Louis, Misso!Jri for alpha ( 
' 
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spectroscopy. All 20 of the soil samples were analyzed for isotopic plutonium and thorium, and 
two of the samples (15 and 17) were also analyzed for isotopic uranium. The laboratory received 

the samples intact and at ambient temperature. There were no irregulariti~ with the associated 
COC documentation. The samples were analyzed within the 180 day holding time. · 

Below are the laboratory sample IDs and client sample IDs contained in Lot F8EI30118: 

• F8E130118 (l): 0701-0l07A-FO 
• F8El30118 (2): 0701-0IOSA-FO 
• F8El30118 (3): 070l-0109A-FO 
• F8El30118 (4): 070l-0110A-FO 
• F8El30118 (5): 0701-0lllA-FO 
• F8El30118 (6): 0701-0112A-FO 
• F8E1301!8 (7): 0701-0113A-FO 
• F8El30118 (8): 0701-0ll4A-FO 
• F8El30118 (9): 0701-0ilSA-FO 
• F8E130118 (10): 0701-0116A-FO 
• F8E130118 (11): 0701-0117A-FO 
• F8E130118 (12): 0701-0125A~FO 
• F8El30118 (13): PRS7-AL-076 
• F8E130118 (14): PRS7-AL-077 
• F8El30118 (15): PRS7-AL-078 
• F8El30118 (16): PRS7-AL-079 
• F8El30118 (17): PRS7-AL-080 
• F8E130118 (18): PRS7-AL-081 
• F8El30118 (19): PRS7-AL-082. 
• F8E130118 (20): PRS7-AL-083 

Based on the summary forms and raw data, the data, as reViewed, are usable. No data would be 
rejected. 

2.6.1 Data Package Completeness , 
The data package was reviewed for the items listed in Table 9; "Package Completeness Checklist 

for Lot F8El30118." 

2.6.2 Alpha Spectroscopy 
The samples were analyzed for isotopic plutonium, thorium, and uranium using Method EML 
A-01-R MOD. The associated QA/QC data were acceptable. The results were supported by the 
raw data. Instrument pulser checks and calibrations were performed and acceptable. 

RidrDP-Mourii1_PRS_7 _{)r.Jtr 
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Table I 0, "Alpha Spectroscopy Quality Control Review for Lot F8El30118," presents the results 
of th,e review. 

2.6.2.1 Isotopic Plutonium 
The laboratory reported analytes plutonium-238 and plutonium-239/240. Detectors AV78 and 

A V79 failed Jhe full width half maximum criteria on initial pulser ch~k, but passed on the 

recount. Sample data for the following samples were not affected: 

• F8El30ll8 (2): 0701-0lOSA-FO 
• F8El301 18 (12): 070l-Ol25A-FO 
• F8EI30118 (17): PRS7-AL-080 

2.6.2.2 Isotopic Thorium 
The laboratory reported analytes thorium-228, thorium-230, and thorium-232. 

The thorium samples (see below) had tracer recoveries below the 30 percent LCL. The 

following samples were re-extracted and reanalyzed with acoeptable tracer recoveries: 

• F8El30118 (3): 0701-0109A-FO 
• F8El30ll8 (6): 0701-0112AcFO 
• F8E130118 (7): 0701-0113A-FO 

• F8El30118 (9): 0701-0ll5A-FO 
• F8El30118 (10): 0701-0116A-FO 
• F8El30118 (15): PRS7-AL-078 
• F8E130118 (16): PRS7-AL-079 
• F8El30118 (17): PRS7-AL-080 

The laboratory control sample tracer recovery for thorium-230 was outside acceptance limits. 

Thorium~230 was recovered at 100 percent, demonstrating acceptable Slp.llple preparation and 

instrument performance. All other samples ·in the batch had acceptabl~ tracer recoveries. 

Sample data for the samples listed below were not affected: 

• F8E130118 (1): 0701-0107A-FO 
• F8El30118 (2): 0701-0108A"FO 
• F8E130118 (12}: 0701-0125A-FO 
• F8El30118 (4): 0701-0llOA-FO 
• F8El30118 (13): PRS7-AL-076 
• F8El30118 (5): 0701-0lllA-FO 
• F8El30l18 (8}; 0701-0lt4A-FO 
• F8E130ll8 (11): 0701-0117A-FO 
• F8El30118 (14): PRS7-AL-077 
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• F8E130118 (18): PRS7-AL-081 
• F8E130118 (19): PRS7-AL-082 
• F8E130118 (20): PRS7-AL-083 

2.6.2.3 Isotopic Uranium 

The laboratory reported analytes uranium-233/234, uranium-235, and uranium-238. No 
nonconformances or observations were noted with this batch. 

2.7 Lot FB£200114 
Eighteen soil samples were collected from PRS 7 from May 13 through May 19, 2008. The 
samples were sent to the TestAmerica facility located in St. Louis, Missouri for alpha 
spectroscopy. All of the soil samples were analyzed for isotopic plutonium and thorium, and 
four of the samples (3, 8, 9, and 16) were also analyzed for isotopic uranium. The laboratory 
received the samples intact and at ambient temperature .. On COC number 372850, sample 
number 6 was written as 0701-0123A-FO, it should read 0701-0123B-FO. There were no other 
irregularities with the associated COC do.cumentation. The samples were analyzed within the 
180 day holding time. 

Below are the laboratory sample IDs and client sample IDs contained in Lot FSE200114: 

• F8E200114 (1): PRS7-AL-088 
• F8E200114 (2): PRS7-AL-089 
• F8E200114 (3): PRS7-AL-090 
• F8E200114 (4): PRS7-AL-091 
• F8E~00114 (5): PRS7-AL-094 
• F8E200114 (6): PRS7-AL-099 
• F8E200114 (7): PRS7-AL-100 
• F8E200114 (8): PRS7-AL-103 
• F8E200114 (9): 0701-0118A-FO 
• F8E200114 (10): 0701-0119A-FO 
• F8E200114 (11): 0701-0120A-FO 
• F8E200114 (12): 0701-0121A-FO 
• F8E200114 (13): 0701-0122A-FO 
• F8E200114 (14): 0701-0123B-FO 
• F8E200114 (15): 0701-0127A-FO 
• F8E200114 (16): 0701-0129A-FO 
• F8E200114 (17): 0701-0130A-FO 
• F8E200114 (18): 0701-0124A-FO 
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Based on the summary forms and raw data, the data, as reviewed, are usable. No data would be 
rejected. 

2. 7.1 Data Package Completeness 
. The data package was reviewed for the items listed in Table II, "Package Completeness 

Checklist for Lot F8E20Dll4." 

2.7.2 Alpha Spectroscopy 
The samples were analyzed for isotopic plutonium, thorium, and uranium using Method EML 
A-01-R MOD. The associated QA/QC data were acceptable. The results were supported by the 
raw d,ata. Instrument pulser checks and calibrations were performed and acceptable. 

Table 12, "Alpha Spectroscopy Quality Control Review for Lot F8E200114," presents the results 
of the review. 

2.7.2.1 Isotopic Plutonium 
The laboratoryreported anal'ytes plutonium-238 and plutonium-239/240. Detector A V78 failed 
the gross count criteria on the initial pulser check, but passed on the recount. The sample data 
for the following samples were not affected: 

• F8E200114 (14): 0701-0123B-FO 
• F8E200114 (17): 0701-0130A-FO 

2. 7.2.2 Isotopic Thorium 
The laboratory reported anal'ytes thorium-228, thorium-230, and thorium-232. No 
nonconformances were noted with this batch. 

2.7.2.3 Isotopic Uranium 
The laboratory reported anal'ytes uranium-233/234, uranium-235, and uranium-238. No 
nonconformances were noted with this batch. 

2.8 Lot F8E200120 
Twelve soil samples were collected from PRS 7 from April 28 through May 1, 20.08. The 
samples were sent to the TestAmerica facility located in St. Lollis, Missouri for alpha 
spectroscopy analysis for isotopic uranium. The laboratory received the samples intact and at 
ambient temperature. The associated COC documentation did not show sample relinquishment 
from TestAmerica - Da'yton to FedEx and FedEx to TestAmerica- St. Louis. The samples were 
analyzed within the 180 day holding time. 
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Below are the laboratory sample IDs and client sample IDs contained in Lot F8E200120: 

• F8E200120 (1): PRS7-AL-062 
• F8E200120 (2): PRS7-AL-063 
• F8E200120 (3): PRS7-AL-064 
• F8E200120 (4): PRS7-AL-065 
• F8E200120 (5): PRS7-AL-066 
• F8E200120 (6): PRS7-AL-067 
• F8E200120 (7): PRS7-AL-068 
• F8E200120 (8): PRS7-AL-069 
• F8E200120 (9): PRS7-AL-070 
• F8E200120 (10): PRS7-AL-075 
• F8E200120 (11): 0701-0103A-FO 
• F8E200120 (12): 0701-0104A-FO 

Based on the summary forms and raw data, the data, as reviewed, are usable. No data would be 
rejected. 

2.8.1 Data Package Completeness 
The data package was reviewed for the items listed in Table 13, "Package Completeness 
Checklist for Lot F8E200120." 

2,8.2 Alpha Spectroscopy 
The samples were analyzed for isotopic uranium using Method EML A-01-R MOD. The 
laboratory reported analytes uranium-233/234, uranium-235, and uranium-238. The associated 
QAIQC data were acceptable. The results.were supported by the raw data. fustrument pulser 
checks and calibrations were performed and acceptable. 

Table 14, "Alpha Spectroscopy Quality Control Review for Lot F8E200120," prelients the results 
of the review. 

2.9 Lot F8E230152 
Ten soil samples were collected from PRS 7 from May 19 through May 21, .2008. The samples 

were sent to the TestAmerica facility located in St. Louis, Missouri for alpha spectroscopy 
analysis including isotopic plutonium and thorium and gannna spectroscopy. All 10 samples 
were analyzed for isotopic plutonium and thorium and the last three samples were also analyzed 
by gamma spectroscopy. The laboratory received the samples intact and at ambient temperature. 
There were no irregularities associated with the COC documentation. The· samples were 

/i · · analyzed within the 180 day holding time. 
(', 
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Below are the laboratory sample IDs and client sample IDs contained in Lot F8E230152: 

• F8E230152 (1): 0701-0127B-FO 
• F8E230152 (2): 0701-0128A-FO 
• F8E230152 (3): 0701-0l31A-FO 
• F8E230152 (4): 0701-0132A-FO 
• F8E230152 (5): PRS7-AL-104 
• F8E230152 (6): PRS7-AL-105 
• F8E230152 (7): PRS7-AL-108 
• F8E230152 (8): PRS7-AL-104 
• F8E230152 (9): PRS7-AL-112 (N-126) 
• F8E230152 (10): PRS7-AL-113 (N-127) 

Based on the summary forms and raw data, the data, as reviewed, are usable. No data would be 

rejected. 

2.9.1 
( 

Data Package Completeness 
The data package was reviewed for the items listed in Table 15, "Package Completeness 
Checklist for Lot F8E230152." 

2.9.2 Alpha Spectroscopy 
The samples were analyzed for isotopic plutonium and thorium using Method EML A-01-R 

MOD. The associated QA/QC data were acceptable. The results were supported by the raw 
data. fustrument pulser checks and calibrations were performed and acceptable. 

Table 16, "Alpha Spectroscopy Quality Control Review for Lot F8E230152," presents the results 
of the review. 

2.9.2.1 Isotopic Plutonium 
The laboratory reported analytes plutonium-238 and plutonium-239/240. The reporting limits 
for plutonium isotopes were not met for the following samples because of a shortened count time 

attributed to the high activities of these samples: 

• F8E230152 (1): 0701-0127B-FO 
• F8E230152 (2): 0701-0128A-FO 
• F8E230152 (6): PRS7-AL-105 
• F8E230152 (7): PRS7-AL-108 
• F8E230152 (8): PRS7-AL-104 
• F8E230152 (9): PRS7-AL-112 (N-126) 
• F8E230152 (10): PRS7-AL-113 (N-127) 
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/( 

' 

2.9.2.2 Isotopic Thorium 
The laboratory reported analytes thorium-228, thorium-230, and thorium-232. One thorium 
sample, F8E230152 (6): PRS7-AL-105, had tracer recovery below the 30 percent LCL. The 
sample was re-extracted and analyzed with acceptable tracer recoveries. 

2.9.3 Gamma Spectroscopy 

The samples were analyzed using Method EML GA-01-R-MOD, gamma spectroscopy. Per the 
Methods Summary page, thelaboratory was to report cesium-137 andall hits. The laboratory 
reported analytes actinium-227, actinium-228, americium-241, bismuth-207, bismuth-210m, 
bismuth-214, cesium-137, cobalt-60, lead-21 0, protactinium-231, radium-226, thorium-229, 
uranium-235, and uranium-238. fu addition, the laboratory reported some or all (if a hit) of the 
following: 

• Lead-212 
• Lead-214 
• Potassium-40 
• Thallium-208 
• Thorium-227 

The associated QA/QC data were acceptable. The results were supported by the raw data. 
fustrurnent checks and calibrations were performed and acceptable. Due to an inadequate in
growth ptriod, radium-226 results should be considered estimated and may be biased low. 

Table 17, "Gamma Spectroscopy Quality Control Review for Lot F8E230152," presents the 
results of the gamma spectroscopy review. 

2.10 Lot F8E310153 

Five soil samples were collected from PRS 7 from May 7 through May 28, 2008. The samples 
wer.e sent to the TestAmerica facility located in St. Louis, Missouri for alpha spectroscopy and 

gamma spectroscopy. These samples were also validated (see Section 3.2). 

2.11 Lot F8F130134 

Seven soil samples were collected from PRS 7 from June 2 through June 11, 2008. The samples 
were sent to the TestAmerica facility located in St. Louis, Missouri for alpha spectroscopy. This 
Jot was validated (see Section 3.3). 

212 LotF8F210117 

Thirteen soil samples were collected from PRS 7 from June 17 and June 18, 2008. The samples 
were sent to the TestAmerica facility located in St. Louis, Missouri for alpha spectroscopy and 
gamma spectroscopy. All of the soil samples were· analyzed for isotopic plutonium, thorium, and 
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uramum. Sample F8F210117 (13): PRS7-AL-l 12A was also analyzed for ganuna emitters. The 
laboratory received the samples intact and at ambient temperature. There were no irregularities 

associated with the COC documentation. The samples were analyzed within the 180 day holding 
time. 

Based on the summary forms and raw data, the data, as reviewed, l!Ie usabLe. No data would be 
rejected. 

Below are the laboratory sample IDs and client sample IDs contained in Lot F8F21 01 I 7: 

• F8F210117 (!): PRS7-AL-6IA 
• F8F210117 (2): PRS7-AL-63A 
• F8F2IOII7 (3): PRS7-AL-66A 
• F8F2101 17 (4): PRS7-AL-75A 
• F8F2IOII7 (5): PRS7-AL-78A 
• F8F2IOII 7 (6): PRS7-AL-80A 
• F8F210117 (7): PRS7-AL-105A 
• F8F2IOII7 (8): PRS7-AL-113A 
• F8F21011 7 (9): PRS7-AL-121 
• F8F2101 I 7 (10): PRS7-AL-122 
• F8F2101 17 (II): 0701-0128B-FO 
• F8F21011 7 (12): 0701-0102B-FO 
• F8F210II7 (13): PRS7-AL-112A 

2.12.1 Data Package Completeness 
The data package was reviewed for the items listed in Table 18, "Package Completeness 

Checklist for Lot F8F21 01 I 7." 

2.12.2 Alpha Spectroscopy 
The samples were analyzed for isotopic plutonium, thorium, and uranium using Method EML A-

01-R MOD. The associated QA/QC data were acceptable. The results were supported by the 

raw data. Instrument pulser checks and calibrations were performed and acceptable. 

Table 19, "Alpha Spectroscopy Quality Control Review for Lot F8F210117," presents the results 

of the review. 
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2.12.2.1 Isotopic Plutonium 

The laboratory reported analytes plutonium-238 and plutonium-239/240. The reporting limit for 
plutonium was not met for the following samples, because there was activity in the following 
samples above the MDA: 

• F8F21 0117 (1): PRS7-AL-6IA 
• F8F210117 (3): PRS7-AL-66A 
• F8F210117 (4): PRS7-AL-75A 
• F8F210117 (7): PRS7-AL-105A 
• F8F210117 (9): PRS7-AL-121 
• F8F210117 (10): PRS7-AL-122 
• F8F210117 (12): 0701-0102B-FO 
• F8F210117 (13): PRS7-AL-1 12A 

2.12.2.2 Isotopic Thorium 

The laboratory reported analytes thorium-228, thonum-230, and thorium-232. No 
nonconformances were noted for the isotopic thorium analysis . 

. 2.12.2.3 Isotopic Uranium 

The laboratory reported analytes uranium-233/234, uranium-235, and uranium-238. No 
noiiconforrnances were noted for the isotopic thorium analysis. 

2.12.3 Gamma Spectroscopy 
Table 20, "Gamma Spectroscopy Quality Control Review for Lot F8F2l0117," presents the 
results of the review. 

The samples were analyzed using Method EML GA-01-R-MOD, g~a spectroscopy. Per the 
Methods Summary page; the laboratory was to report cesium-137 and all hits. The laboratory 
reported analytes actinium-227, actinium-228, americium•241, bismuth-207, bismuth-210M, 
bismuth-214, cesium-137, cobalt-60, lead-21 0, protactinium-231, radium-226, thorium-229, 
uranium-235, and uraniiun-238. In addition, the laboratory reported some or all (if a hit) of the 

following: 

• Lead-212 
• Lead-214 
• Potassium-40 
• Thallium-208 
• Thorium-227 
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The associated QA/QC data were acceptable. The results were supported by the raw data. 
Instrument checks and calibrations were performed and acceptable. Due to an inadequate 
in-growth period, radium-226 results should be considered estimates and may be biased low. 

2.13 Lot FBG100253 

Six soil samples were collected from PRS 7 on July 7, 2008. The samples were sent to the 
TestAmerica facility located in St. Louis, Missouri for alpha spectroscopy. All six soil samples 

\ 

were analyzed for isotopic plutonium, thorium, and uranium. The laboratory received the 
samples intact and at 3°C. There were no irregularities with the associated COC documentation. 
The samples were analyzed within the 180 day holding time. 

Below are the laboratory sample IDs and client sample IDs contained in Lot PSG 100253: 

• F8Gl00253 (1): PRS7-AL-109AN 
• F8Gl00253 (2): PRS7-AL-lllAN 
• F8Gl00253 (3): PRS7-AL-123N 
• F8G100253 (4): PRS7-AL-110AS 
• F8Gl00253 (5): PRS7-AL-111AS 
• F8Gl00253 (6): PRS7-AL-l23S 

Based on the !lUmmary forms and raw data, the data, as reviewed, are usable. No data would be 
rejected. 

2.13.1 Data Package Completeness 
The data package was reviewed for the items listed in Table 21, "Package Completeness 
Checklist for Lot F8Gl00253." 

2.13.2 Alpha Spectroscopy 
The samples were analyzed for isotopic plutonium, thorium, and uranium using Method EML 
A-01-R MOD. The associated QA/QC data were acceptable. The results were supported by the 
raw data. Instrument pulser checks and calibrations were performed and acceptable. 

Table 22, "Alpha Spectroscopy Quality Control Review for Lot F8G100253," presents the 
results of the review. 

2.13.2.1 Isotopic Plutonium 
The laboratory reported anal~es plutoniurn-238 and plutonium-239/240. The reporting limit for 
plutonium was not met for the following samples because there was activity in the samples 
above the MDA: 

• F8G100253 (2): PRS7-AL-111AN 

RichDP-Mound_PRS]JJratt 
9.22.08 2-16 



3006XXXXXX-1004260002

 
143

• F8G100253 (3): PRS7-AL-123N 

2.13.2.2 Isotopic Thorium 
The laboratory reported analytes thorium-228, thorium-230, and thorium-232. No 
nanconformances or observations were noted. 

2.13.2.3 Isotopic Uranium 
The laboratory reported analytes uranium-233/234, uranium-235, and uranium-238. No 

nonconformances or observations were noted. 

2.14 Lot FBG290143 
Twenty-one soil samples were collected from PRS 7 on July 23 through 25, 2008. The samples 
were sent to the TestAmerica facility located in St Louis, Missouri for alpha spectroscopy. All 

samples were analyzed for isotopic plutonium, thorium, and uranium. The laboratory received 
the samples intact and at zoe. There were no irregularities with the associated COC 

documentation. The samples were analyzed within the 180 day holding time. 

Below are the lab sample IDs and client sample IDs contained in Lot F8G2901 43. 

• F8G290143 (1): PRS7-AL-125 
• F8G290143 (2): PRS7-AL-126 
• F8G290143 (3): PRS7-AL-128A 
• F8G290143 (4): PRS7-AL-129 
• F8G290143 (5): PRS7-AL-130 
• F8G290143 (6): PRS7-AL-131 
• F8G290143 (7): PRS7-AL-132 
• F8G290143 (8): PRS7-AL-133 
• F8G290143 (9): PRS7-AL-134 
• F8G290143 (10): PRS7-AL-135 
• F8G290143 (11): PRS7-AL-136 
• F8G290143 (12): PRS7-AL-137 
• F8G290143 {13): PRS7-AL-138 
• F8G290143 (14): PRS7-AL-139 
• F8G290143 (15): PRS7-AL-140 
• F8G290143 (16): PRS7-AL-141 
• F8G290143 (17): PRS7-AL-142 
• F8G290143 (18): PRS7-AL-143 
• F8G290143 (19): PRS7-AL-144 
• F8G290143 (20): PRS7-AL-145 
• F8G290143 (21): PRS7-AL-146 
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Based on the summary forms and raw data, the data, as reviewed, are usable. No data would be 
rejected. 

2.14.1 Data Package Completeness 
The data package was -reviewed for the items listed in Table 23, "Package Completeness 
Checklist for Lot F8G290143." 

2.14.2 Alpha Spectroscopy 
The samples were analyzed for isotopic plutonium, thorium, and uranium using Method EML 
A-01-R MOD. The associated QA/QC data were acceptable. The results were supported by the 
raw data. Instrument pulseF checks and calibrations were perfurmed and acceptable. 

Table 24, "Alpha Spectroscopy Quality Control Review for Lot F8G290143," presents the 
results of the review. 

2.14.2.1 Isotopic Plutonium 
The laboratory reported imalytes plutonium-238 and plutonium-239/240. The associated QA/QC 
data were acceptable. 

The reporting limit for plutonium was not met for the following samples because there was 
activity in the samples above the MDA: 

• F8G290143 (1): PRS7-AL-125 
• F8G290143 (2): PRS?-AL-126 
• F8G290143 (13): PRS7-AL-l38 
• F8G290143 (14): PRS7-AL-139 
• F8G290143 (15): PRS7-AL-140 
• F8G290143 (16): PRS?-AL-141 
• F8G290143 (18): PRS7-AL-143 
• F8G290143 (19): PRS7-AL-144 
• F8G290143 (20): PRS7-AL-145 

Plutonium sample, PRS7-AL-132 (F8G290143 (7)), had a tracer recovery below the 30 percent 
/ 

LCL. The sample was re-extracted/reanalyzed; the re-extracted sample results were acceptable 

and were reported. 

2.14.2.2 Isotopic Thorium 
The laboratory reported analytes thorium-228, thorium-230, and thorium-232. The associated 
QAIQC data were acceptable. 
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11l0rium sample, PRS7-AL-133 (F8G290143 (8)) had a tracer recovery below the 30 percent 
LCL. The sample was re-extracted/reanalyzed; the re-extracted sample results were acceptable 
and reported. 

2.14.2.3 Isotopic Uranium 

The laboratory reported analytes uranium-233/234, uranium-235, and uranium-238. The 
associated QA/QC data were acceptable. No nonconformances or observ11tions were noted. 

115 LotF8H130258 

Four soil samples were collected from PRS 7 on August 11, 2008. The samples were sent to the 
TestAmerica facility located in St. Louis, Missouri for Alpha Spectroscopy. All samples were 

. analyzed for isotopic plutonium, thorium, and uranium. The laboratory received the samples 
intact and at 2°C. There were no irregularities with the associated coc documentation. The 
samples were analyzed within the 180 day holding time. 

Below are the lab sample IDs and client sample IDs contained in Lot F8H130258. 

• F8H130258 (l): PRS7-AL-126A 
• F8Hl30258 (2): PRS7-AL-l38A 
• F8Hl30258 (3): PRS7-AL-149 
• F8HI30258 (4): PRS7-AL-150 

' Based on the summary forms and raw data, the data, as reviewed, are usable. No data would be 
rejected. 

2.15.1 Data Package Completeness 
The data package was reviewed for the items listed in Table 25, "Package Completeness 
checklist for Lot F8Hl30258:" 

2.15.2 Alpha Spectroscopy 
The samples were analyzed for isotopic plutonium, thorium, and uranium using Method EML 
A-01-R MOD. The associated QA/_QC data were acceptable. The results were supported by the 
raw data. Instrument pulser checks and calibrations were performed and acceptable. 

Table 26, "Alpha Spectroscopy Quality Control Review for Lot F8130258," presents the results 
of the review. 

2.15.2.1 Isotopic Plutonium 

The laboratory reported analytes plutonium-238 and plutonium-239/240. The associated QA/QC 
data were acceptable. 
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The reporting limit for plutonium was not met fGr the following samples, because there was . . 
activity in the samples above the MDA: 

• F8Hl30258 (2): PRS7-AL-138A 
• F8Hl30258 (3): PRS7-AL-149 
• F8Hl30258 (4): PRS7-AL-150 

2.15.2.2 Isotopic Thorium 

The laboratory reported analytes thorium-228, thorium-230, and thorium~232. The associated 
QAIQC data were acceptable. 

In the initial preparation, the thorium Laboratory Control Sample and sample PRS7-AL-126A 
(F8H130258 (1)) had tracer Full Width Half Maximum data above .the 100 kilo electron volts 
limit. Since the QC for the batch was affected, the entire batch (samples listed below) was 
reprepared and reanalyzed. The re-extracted sample results were acceptable and reported as 
follows: 

• F8Hl30258 (1): PRS7-AL-126A 
• F8Hl30258 (2): PRS7-AL-138A 
• F8Hl30258 (3): PRS7-AL-149 
• F8Hl30258 (4): PRS7-AL-150 

2.15.2.3 Isotopic Uranium 

The laboratory reported analytes uranium-233/234, uranium-235, and uranium-238. The 
associated QA/QC data were acceptable. No. nonconformances or observations were noted. 

2.16 Lot FBB280295 
Twenty soil samples were collected from the MHA13 of PRS 7 on February 19 through 
February 27, 2008. The samples were sent to the TestAmerica facility located in St. Louis, 
Missouri for isotopic thorium analysis by alpha spectroscopy. The laboratory received the 
samples intact and at 6°C. There were no irregularities with the associated COC documentation. 
The samples were analyzed within the 180 day holding time. 

Below are the laboratory sample IDs and client sample IDs contained in Lot F8B280295: 

• F8B280295 (1): MHA13-AL-027 
• F8B280295 (2): MHA13-AL-028 
• F8B280295 (3): MHA13-AL-029 
• F8B280295 (4): MHA13-AL-030 
• F8B280295 (5): MHA13-AL-031 
• F8B280295 (6): MHA13-AL-032 
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• F8B280295 {7): MHA13-AL-033 
• F8B280295 (8): MHA13-AL-034 
• F8B280295 {9): MHA13-AL-035 
• F8B280295 (10): MHA13-AL-036 
• F8B280295 (II): MHA13-AL-037 
• F8B280295 (12): MHA13-AL-038 
• F8B280295 (13): MHA13-AL-039 
• F8B280295 (14): MHA13-AL-040 
• F8B280295 (15): MHA13-AL-041 
• F8B280295 (16): MHA13-AL-042 
• F8B280295 (17): MHA13-AL-043 
• F8B280295 (18): MHAB-AL-044 
• F8B280295 (19): MHA13-AL-045 
• F8B280295 (20): MHA13-AL-046 

Based on the summary forms and raw data, the data, as reviewed, are usable. No data would be 
rejected. 

2.16.1 Data Package Completeness 
The data package was reviewed for the items listed in Table 27,"Package Completeness 
Checklist for Lot F8B280295." 

2.16.2 Alpha Spectroscopy 
The samples were analyzed for isotopic thorium using Method EML A-01-R MOD. The 
associated QNQC data were acceptable. The results were supported by the raw data. 
Instrument pulser checks and calibrations were performed and acceptable. 

Table 28, "Alpha Spectroscopy Quality Control Review for Lot F8B280295," presents the results 
of the review. 

The laboratory reported analytes thorium-228, thorium-230, and thorium-232. The associated 
QNQC data were acceptable. 

Thorium sample, MHAB-AL-031 (F8B280295 (5)) had a tracer recovery below the 30 percent 
LCL. The sample was reprepared and reanalyzed; the re-extracted sample results were 
acceptable and reported. 

The reporting limit for thorium was not met for sample MHA13-AL-043 (F8B280295 (17}) due 
to reduced tracer recovery. The tracer recovered at 35 percent, which is above the 30 percent 
LCL but increased the sample MDA causing it to be above the reporting limit. The data are still 
usable. 
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3.0 Tier Ill Data Validation 

Three lots were selected for Tier III data validation. These lots comprise of 17 percent of the lots 
for this project and represent 8.6 percent of the isotopic plutonium data; 9.2 percent of the 

isotopic thorium data; 15 percent of the isotopic uranium data; and 56 percent of the Gamma 

spectroscopy data. The data were validated in accordance with the following guidance: 

• Methods Compendium (DOE, 2002) 
• TestAmerica's Standard Operating Procedures (available upon request) 

Data qualifiers were assigned based on the findings ofthese validations. 

3.1 Lot FBC180227 
Six soil samples were collected from the MHA5 on March 13, 2008. The samples were sent to 

the TestAmerica facility located in St. Louis, Missouri for isotopic thorium analysis by alpha 
spectroscopy. 

The laboratory received the samples intact and at 3°C. The associated COC documentation did 

not show sample relinquishment from TestAmerica - · Dayton to FedEx and FedEx to 

TestAmerica- St. Louis. The samples were analyzed within the 180 day holding time. 

Below are the client sample IDs and associated laboratory sample IDs in Lot F8C180227: 

Client Sample ID 
MHA5-AL-050 
MHA5-AL-051 
MHA5-AL-052 
MHA5-AL-053 
MHA5-AL-054 
MHA5-AL-055 

Lab Sample ID 
F8Cl80227 (1) 
F8C180227 (2) 
F8Cl80227 (3) 
F8Cl80227 (4) 
F8Cl80227 (5) 
F8C180227 (6) 

Based on the summary forms and raw data, the data, as validated, are usable. No data were 

rejected. 

3.1.1 Data Package Completeness 
The data package was reviewed for the items listed in Table 29, "Package Completeness 

Checklist for Lot F8C 180227." 
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3.1.2 Alpha Spectroscopy 
The samples were analyzed for isotopic thorium and plutonium using Method EML A-01-R 
MOD. The associated QA/QC data were acceptable. Per the case narrative, the reporting limit 

for plutonium was not met. The results were supported by the raw data. The results were also 
supported by the calculations. Continuing calibration information was supplied and reviewed. 
There were no irregularities that would result in a data qualifier. No validation qualifiers (J, UJ, 
or R) were assigned. Table 30, "Alpha Spectroscopy Quality Control Review for 
Lot F8Cl80227," presents the QA/QC results. Appendix A, "Validation Documentation," 

presents the validation reports and qualified data summary forms. 

3.1.3 Laboratory Qualifier 
The laboratory qualifier "U" applied by the laboratory denotes the result is less than the sample 

detection limit. No other laboratory qualifiers were used. 

3.1.4 Validation Qualifier 
The validation qualifier, "=" denotes the result, a detect, is accepted without qualification. This 
non-Contract Laboratory Program qualifier is used by the validator to indicate to the end user 
that the result was reviewed and found to be acceptable. 

3.2 Lot FBE310153 

Five soil samples were collected from PRS 7 from May 7 through May 28, 2008. The samples 
were sent to the TestAmerica facility located in St. Louis, Missouri for alpha spectroscopy and 
gamma spectroscopy. All of the soil samples were analyzed for isotopic plutonium, thorium, 
uranium, and Gamma emitters. The laboratory received the samples intact and at ambient 

temperature. There were no irregularities associated with the COC documentation. The samples 
were analyzed within the 180 day holding time. 

Below are the client sample IDs and associated laboratory sample IDs in Lot F8E310153: 

Client Sample ID 
PRS7-AL-071A 
PRS7-AL-072A 
PRS7-AL-114 
PRS7-AL-115 
PRS7-AL-116 

Lab Sample ID 
F8E310153 (I) 
F8E310153 (2) 
F8E3l0153 (3) 
F8E310153 (4) 
F8E310153 (5) 

Sample PR7-CH-034 was not part of Lot F8E310153 but was analyzed in the batch as the 
laboratory duplicate for the gamma analysis. 

RichOP-Mound PRS 7 _Draf!.doc 
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Based on the summary forms and raw data, the data, as validated, are usable. No data were 

rejected. 

3.2.1 Data Package Completeness 
The data package was reviewed for the items listed m Table 31, "Package Completeness 
Checklist for Lot F8E310153." 

3.2.2 Alpha Spectroscopy 
The samples were analyzed for isotopic plutonium, thorium, and uranium using Method EML 
A-01-R MOD. The associated QA/QC data were acceptable. The results were supported by the 
raw data. Instrument pulser checks and calibrations were performed and acceptable. 

Table 32, "Alpha Spectroscopy Quality Control Review for Lot F8E31 0 153," presents the results 
of the review. Appendix A presents the validation reports and qualified data summary forms. 

3.2.2.1 Isotopic Plutonium 

The laboratory reported analytes plutonium-238 and plutonium-239/240. No nonconformances 
or observations were noted. 

3.2.2.2 Isotopic Thorium 

The laboratory reported analytes thorium-228, thorium-230, and thorium-232. No 
non conformances or observations were noted for the isotopic thorium analysis. 

3.2.2.3 Isotopic Uranium 

The laboratory reported analytes uranium-233/234, uranium-235, and uranium-238. One 
uranium sample (F8E310153 (2): PRS7-AL-072A) had a tracer recovery below the 30 percent 
LCL. The sample was re-extracted and reanalyzed in Batch 8158152 with acceptable recovery. 

3.2.3 Gamma Spectroscopy 
Table 33, "Gamma Spectroscopy Quality Control Review for Lot F8E310153," presents the 
results of the review. 

The samples were analyzed using Method EML GA-01-R-MOD, gamma spectroscopy. Per the 

Methods Summary page, the laboratory was to report cesium-137 and all hits. The laboratory 
reported analytes actinium-227, actinium-228, americium-241, bismuth-207, bismuth-210M, 
bismuth-214, cesium-137, coba1t-60, lead-210, protactinium-231, radium-226, thorium-229, 

uranium-235, and uranium-238. In addition, the laboratory reported some or all (if a hit) of the 
following: 

o Lead-212 
o Lead-214 
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' \. 

• Potassium-40 
• Thallium-208 
• Thorium-227 

The associated QA/QC data were acceptable. The results were supported by the raw data. 
Instrument checks and calibrations were performed and acceptable. Due to an inadequate 
in-growth period, Radium-226 results may be biased low and are considered estimated (qualified 
as J). 

3.2.4 Laboratory Qualifiers 
The following laboratory qualifiers were assigned to the sample results and are listed on the 
report forms: 

• "U'' denotes that the result is less than the sample detection limit. 

• "J" denotes that the result, a detect, is at a concentration greater that the sample 
detection limit but less than the stated reporting limit. 

3.2.5 Validation Qualifiers 
The following validation qualifiers were assigned to the sample results and are listed on the 
report forms: 

• "U'' denotes that the result is a nondetect at the concentration indicated, ·without 
qualification. 

o "="denotes that the result, a detect, is accepted without qualification. This 
non-Contract Laboratory Program qualifier is used by the validator to indicate to the 
end user that the result was reviewed and found to be acceptable. 

o "J" denotes that the result, a detect, is considered as estimated because of an identified 
QAIQC anomaly. The result is usable. 

3.3 Lot FBF130134 
Seven soil samples were collected from PRS 7 from June 2 through June 11, 2008. The samples 
were sent to the TestAmerica facility located in St. Lo11is, Missouri for alpha spectroscopy. All 
seven soil samples were analyzed for isotopic plutonium, thorium, and uranium. The laboratory 
received the samples intact and at ambient temperature. The associated COC documentation did 
not show sample relinquishment from TestAmerica - Dayton to FedEx and FedEx to 
TestAmerica- St. Louis. The samples were analyzed within the 180 day holding time. 
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Below are the client sample IDs and associated laboratory sample IDs in Lot F8Fl30134: 

Client Sample ID 
0701-0105A-FO 
0701-0106A-FO 
PRS7-AL-104A 
PRS7-AL-117 
PRS7-AL-118 
PRS7-AL-119 
PRS7-AL-120 

Lab Sample ID 
F8Fl30134 (1) 
F8Fl30134 (2) 
F8Fl30134 (3) 
F8Fl30134 (4) 
F8Fl30134 (5) 
F8Fl30134 (6) 
F8Fl30134 (7) 

Based on the summary forms and raw data, the data, as reviewed, are usable. No data were 
rejected. 

3.3.1 Data Package Completeness 
The data package was reviewed for the items listed in Table 34, "Package Completeness 
Checklist for Lot F8F130134." 

3.3.2 Alpha Spectroscopy 
The samples were analyzed for isotopic plutonium, thorium, and uranium using Method EML 
A-01-R MOD. The associated QA/QC data were acceptable. The results were supported by the 
raw data. Instrument pulser checks and calibrations were performed and acceptable. 

Table 35, "Alpha Spectroscopy Quality Control Review for Lot F8Fl30134," presents the results 
of the review. Appendix A presents the validation reports and qualified data summary forms. 

3.3.2.1 Isotopic Plutonium 
The laboratory reported analytes plutonium·238 and plutonium-239/240. The reporting limit for 
plutonium was not met for the following samples because of activity in the samples above the 
MDA: 

• F8Fl30134 (2): 0701-0lOSA-FO 
• F8Fl30134 (4): PRS7-AL-117 
• F8Fl30134 (5): PRS7-AL-l18 
• F8F130134 (6): PRS7-AL-119 
• F8F130134 (7): PRS7-AL-120 

3.3.2.2 Isotopic Thorium 
The laboratory reported analytes thorium-228, thorium-230, and thorium-232. No 
nonconformances were noted. 
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3.3.2.3 Isotopic Uranium 
The laboratory reported analytes uranium-233/234, uranium-235, and uranium-238. No 
nonconformances were noted. 
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Insert the following tables here: 

Table l 
Package Completeness Checklist for Lot F8A290199 · 

Table2 · 
Alpha Spectroscopy Quality Control Review for Lot F8A290199 

Table3 
Package Completeness Checklist for Package F8D010210 

Table4 
Alpha Spectroscopy Quality Control Review for Package F8D010210 

TableS 
Package Completeness Checklist for Package F8D290214 

Table6 
Alpha Spectroscopy Quality Control Review for Package F8D290214 

Table7 
Package Completeness Checklist for F8E020183 

TableS 
Alpha Spectroscopy Quality Control Review for Package F8E020183 

Table9 
Package Completeness Checklist for F8E130118 

Table 10 
Alpha Spectroscopy Quality Control Review for Package F8EI30118 

Table 11 
Package Completeness Checklist for F8E200114 

Table 12 
Alpha Spectroscopy Quality Control Review for Package F8E200114 

Table 13 
Package Completeness Checklist for F8E200120 

Table 14 
Alpha Spectroscopy Quality Control Review for F8E200120 

Table 15 
Package Completeness Checklist for F8E230152 
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Table 16 
Alpha Spectroscopy Quality Control Review for F8E230152 

Table 17 
Gamma Spectroscopy Quality Control Review for F8E230152 

Table 18 
Package Completeness Checklist for F8F210117 

Table 19 
Alpha Spectroscopy Quality Control Review for F8F21 0117 

Table20 
Gamma Spectroscopy Quality Control Review for F8F210117 

Table21 
Package Completeness Checklistfor F8G100253 

Table22 
Alpha Spectroscopy Quality Control Review for F8Gl00253 

Table23 
· Package Completeness Checklist for F8G290143 

Table24 
Alpha Spectroscopy Quality Control Review for F8G290143 

Table25 . 
Package Completeness Checklist for F8H130258 

Table26 
Alpha Spectroscopy Quality Control Review for F8Hl30258 

Table27 
Package Completeness Checklist for F8B280295 

Table28 
Aipha Spectroscopy Quality Control Review for F8B280295 

Table29 
Package Completeness Checklist for F8C180227 

Table30 
Alpha Spectroscopy Quality Control Review for F8Cl80227 

Table31 
Package Completeness Checklist for F8E310153 
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Table32 
Alpha Spectroscopy Quality Control Review for F8E310153 

Table33 
Gamma Spectroscopy Quality Control Review for F8E310l53 

Table34 
Package Completeness Checklist for F8F130134 

Table35 
Alpha Spectroscopy Quality Control Review for F8F130134 
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Table 1 
Package Completeness Checklist for Lot F8A290199 

Review Item 

Table bf Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in the report 

Applicable Standard Operating Prooedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 
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Certificates not included. 
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Table2 
Alpha Spectroscopy Quality Control Review for Lot F8A290199 

Lot# I Daily Pulser Tracer Yield LCS 

F8A290199 I Thorium-228, -230, -232 I Det No. CL:30-110% CL: 79-122% 

Th Batch Field ID Laboratory ID Th Pass Th-229 Th-230 

8031114 (laboratory LCS} F8A310000-114C 46 Yes 89 102 

8031114 I (Laboratory MB) F8A310000-114B 45 Yes 93 NA 

8031114 MHA9-AL-001 F8A290199-001 1 Yes 51 102 

8031114 (Laboratory Oup) F8A290199-001 X 3 Yes 48 102 

8031114 MHA9-AL -002 F8A290199-002 4 Yes 64 102 

8031114 MHA9-AL -003 F8A290199-003 6 Yes 74 102 

8031114 MHA9-AL -004 F8A290199-0iJ4 
I 

7 Yes 56 102 

8031114 MHA9-AL -005 F8A290199-005 8 Yes 66 102 
' ' 

8031114 MHA9-AL-006 F8A290199-006 18 Yes 66 102 

8031114 MHA9-AL-007 F8A290199-007 20 Yes 54 102 

8031114 MHA9-AL -008 F8A290199-008 21 Yes 54 102 

8031114 MHA9-Al-009 FBA290199-009 22 Yes 51 102 

8031114 MHA9-AL -010 F8A290199-01 0 24. Yes 52 102 

Monthly Background Yes 

Monthly Gallbratlon Yes 
! Method 

Blank 
Laboratory Duplicate Field Duplicate (pCilg) 

I Value Value Value Value 
1 2 1 2 

Field ID Batch I Isotope (pCilg) (pCilg) RPD (pCilg) (pCI/g) 

8031114 Th-228 0.88 0.85 3 NA NA 

MHA9-AL-001 8031114 Th-230 0.92 1.14 22 NA NA 

8031114 Th-232 0.89 0.88 0.6 NA NA 

Nole(s): 
• Detector 24 failed the gross count criteria on the initial pulser check but passed on the recount analysis. 
CL defJIJfes control limit. 
ID denotes ldentifter. 

NA denotes not applicable. 
pCilg denotes plcoCurie(s) per gram. 
RPD denotes relative percent difference. 

Del No. denotes OOtootor number. 
LCS denotes laboratory control sample. 
ND denotes not defeated. 
RL denotes reporting limff. 
Th denotes thorium. 

CL:> 
RPD RL 

NA ND 

NA NO 
NA ND 
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Table 3 
Package Completeness Checklist for Lot F8D010210 

Review Item 

Table of Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in the report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

RichDP-Mound_PRS_T_ Tables 
9.18.08 
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Certificates not included. 

Chain of custody not relinquished 
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Table4 
Alpha Spectroscopy Quality Control Review for Lot F8D010210 

Dally Pulser 
I 

Tracer Yields LCS 

Oet CL: I CL: CL: I CL: CL: 
Lot F8D010210 No. 30-110% 30·11{}% 79·113% 84·123% 79·122% 

Pu Batch Th Batch FieldiD Laboratory ID Pu-Th Pass Pu·242 Th·229 Pu-238 Pu-239 Th-230 
8094150 NA (Laboratory LCS} F8D030000-150C 46 Yes 89 ;! ' 

NA 8094165 
! 

(laboratory LCS) F8D030000·165C 52 Yes NA 87 I 
NA 8099130 (laboratory LCS} F8D080000-130C 48 Yes NA 89 

8094150 NA ! (laboratory MB) FSD030000·150B 76 Yes 94 NA 
• 

.NA 8094165 (Laboratory MB) F8D030000-165B 48 Yes NA 65 

NA 8099130 (laboratory MB) F8D080000-130B 24 Yes NA 92 I 
I ' 8094150 8094165 0701-0143A-FO F8D010210-001 56/70 Yes 91 61 94 103 92 

8094150 8094165 (Laboratory Dup) F8D010210-001X 66/73 Yes 77 68 . : 94 103 92 

8094165 ' 0701-0144A-FO F8D01 0210-002 69/74 Yes 84 • 53 94 103 92 8094150 : I 
8094150 8094165 0701·0145MO F8D010210-003 70/21 Yes 84 32 94 103 92 

8094150 8094165 I 0701·0146A-FO F8D010210.004 73 I 22 Yes 90 31 94 I 103 92 
' 

8094150 8099130 PRS7·AL.056 F8D010210·005 74/49 Yes 83 84 94 103 103 

8099130 (laboratory Dup) F8D01 021 0-00SX NAI 21 Yes I NA 43 NA NA : 103 NA ' 

8094150 8099130 PRS7·AL-057 F8D01 0210-006 75123 Yes 85 63 94 103 I 103 

Monthly Background Yes 

Monthly Calibration [ Yes 

RiC :M...PRS_7_Tibla$ 
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Table 4 (Continued) 
Alpha Spectroscopy Quality Control Re,iew for Lot F8D010210 

Laboratory Duplicate 

I 
I 

Field ID 'Batch I 
8094150 

i 

8094150 

0701·0143A-FO i 8094165 

i 8094165 

8094165 
~··· 

8099130 

PRS7·Al·056 8099130 

I 8099130 

Notefs): 
CL denote~ contral/imit. 
Det No. denotes detector number. 
ID denotes Jdanllffer. 

Isotope 

Pu-238 

Pu-239 

Th-228 

Th-230 

Th-232 

Th-228 

Th-230 

Th-232 

LCS denotes laboratoty cootrol sample. 

I 

I 

I 

MDC danoles maximum delectable concontralicn. 

NA denotes not applicable. 
ND denotes not detected. 
pCilg denotes picoCurie(s) par gram. 
Pu denotes plutonium. 
RL denotes reporting limit. 
RPD denotes relative percent difference. 
Th denotes thon'um. 

Value1 
(pCilg) 

0.162 

NA 

1.26 

1.65 

1.14 

0.56 

1.02 

0.47 

I Value2 
(pCilg) 

0.231 ! 

NA 

I 1.25 J 
1.64 

I 

I 1.31 

0.44 1 

0.87 

0.8 I 

Field Duplicate 

Value 1 I Value2 
RPD (pCilg) (pCilg) 

35.1 ' NA ! 
NA 

Mt<MOC NA I NA 

o.eo NA NA i 

0.61 NA NA 

13.9 NA NA 

24.0 

15.9 I 

52.0 
l 

RPD 

NA 

NA 

NA 

NA 

Nl\ 

I Method Blank 
(pCi/g) ··--

I 
J. CL: > RL 

I 
ND 

! ND 

I ND 

ND 

I NO 

! 

l 
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TableS 
Package Completeness Checklist for Lot F8D290214 

Review Item 

Table of Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in the report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

RichDP-Moond_PRS_7_Tables 
9.18.08 

Present? 

yes 

yes 

yes 

yes 

yes 

no 

yes 

yes 

Yes 

yes 

yes 

yes 

no 

Comment 

Reference methods are listed 

Analyte, activity, and reference date. 

Certificates not included. 

Chain of custody not relinquished 

(' 

' ! I 



3006XXXXXX-1004260002

 
171

Table 6 
Alpha Spectroscopy Quality Control Review for Lot F8D290214 

L Daily Pulser 
I 

Tracer Yields LCS 
I I. I 

Del CL: CL: CL: CL: CL: 
Lot F8D290214 i No. 30-110% 30.110% 79-113% 84-123% 79·122% 

', 

Laboratory ID 
1 

Pu· Th I I Pu Batch • Th Batch FieldiD Pass I Pu-242 i Th-229 Pu-238 Pu-239 Th-230 
8123097 NA (laboratory LCS) F8E020000·097C 48 

! 

Yes 96 NA 99 116 NA ' 

NA 8123098 (Laboratory LCS) F8E020000..098C 53 Yes NA 76 NA NA 109 

8123097 NA (Laboratory MB) ~8E020000-097B 1 45 Yes 96 I, NA NA ' NA NA 
' NA 8123098 (Laboratory MB) F8E020000..0SSB 52 Yes NA 106 NA NA NA 

' 
8123097 8123098 ' 0701-0136A-FO I F8D290214-001 1, 46/1 Yes 86 i 67 i, 99 116 109 

' 8123097 8123098 (Laboratory Dup) F8D290214-001X 66/3 Yes I 86 84 99 116 109 

8123097 8123098 0701-0136A-FO I F8D290214-002 1, 18/4 Yes 90 I 55 99 116 109 

8123097 8123098 0701-Q137A-FO i F8D290214-003 21/6 Yes 93 I 76 99 116 I 109 

8123097 8123098 0701, -0138A-FO II F8D290214-004 i 22/7 Yes I 69 75 99 116 II 109 I 

8123097 8123098 OY01-Q139A-FO I F8D290214·005 2418 Yes 83 33 99 116 109 

8123097 I 8123098 0701-0140A-FO F8D290214-QQ6 4611 Yes 87 74 99 116 i 109 

8123097 i 8123098 i 0701.0141 A-FO F8D290214-007 50/3 Yes 88 78 99 116 109 

8123097 8123098 
1

! 0701·0142A-FO F8D290214-008 1814 Yes 85 ' 71 i 99 I 116 109 
' ' 

8123097 8123098 PRS?-AL-058 F80290214-009 21 I 6 Yes 88 65 i 99 116 109 

8123097 
1

' 8123098 PRS7-AL-059 
! F8D290214·010 2217 Yes 'I 71 70 

! 
99 i 116 I 109 

F8D29021<i-011 2418 
I 

Yes 92 41 99 I 116 I 109 8123097 8123098 PRS7 -AL·060 .. --~·· 

Monthly Background ' Yes 

Monthly Calibration • Yes 



3006XXXXXX-1004260002

 
172

Table 6 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8D290214 

Laboratory Duplicate 

II 

FleldiD Batch 

8123097 

8123097 

0701·0135A-FO 8123098 

I 8123098 

8123098 

Note(s): 
CL denotes control limit. 
Det No. denotes detector number. 
/D denotes identilier. 

Isotope 

Pu-238 

Pu-239 

Th-228 

Th-230 

I Th·232 

LCS denotes laboretOJ)I control sample. 

MB dendes method blank. 

I 

MDC denotes maximum detectable concentreNon. 
HA denotes not applicable. 
ND denotes not detected. 
pCilg denotes picoCurie(s) per gram. 
Pu denotes plutooium. 
RL denotes reporting limit 
RPD denOtes relative percent dilferenoo. 

Th denotes thorium. 

Value1 
{pCi/g) 

0.114 

NA 

1.36 

1.41 

1.07 

Value 2 I 

(pCi/g) i RPD 

0.090 I 24 

: NA • /let< MDC 

1.07 I 24 

I 1.27 11 

1.92 I 15 

I, 

Field Duplicate Method Blank (pCilg) 

I 
Value1 I Value2 
(pCI/g) (pCi/g) RPD CL: > RL 

NA NA NA I NO 

NA NA NA NO 

NA NA NA NO 

NA NA NA I NO 

NA NA NA . NO 
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Table 7 
Package Completeness Checklist for Lot F8E020183 

Review item 

Table of Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in the report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

Rid!Dfl.Mound_PRS_l_Tables 
9.18.08 

Present? 

yes 
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yes 

yes 

yes 

no 
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yes 

Yes 

yes 

yes 

yes 

no 

Comment 

Reference methods are listed 

Analyte, ac~vity, and reference date. 

Certificates not included. 

Chain of cuslody not relinquished 
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TableS 
Alpha Spectroscopy Quality Control Review for Lot F8E020183 

Lot F8E020183 
' 

Daily Pulser Tracer Yields LCS 

I 
I ' CL: I CL: CL: CL: I 

I 

CL: 
Plutonium and Thorium i Oet No. I. 30·110% 1 30·110% ·• 79·113% 84-123% 1

: 79-122% 
Pu Batch Th Batch Field 10 i Laboratory 10 Pu-Th Pass Pu-242 Th-229 Pu-238 Pu-239 I Th·230 

8124141 NA (Laboratory LCS) F8E030000·141C 56 Yes 102 NA 96 105 ! NA 

(Laboratory 
I F8E090000·263C 8130263 NA LCS/LCSD) 55 Yes 931101 NA 106199 109/105 NA 

i F8~030000..140C 
' 

! 
NA 8124140 i (Laboratory LCS) 48 Yes NA 95 NA NA 99 

8124141 NA (Laboratory MB) F8E030000·141B I 55 Yes 91 NA NA NA ' NA 

8130263 NA (Laboratory MB) F8E09000Q..263B 53 Yes 100 NA NA NA NA 

NA 8124140 (Laboratory MB) i F8E030000-1408 47 Yes NA 93 NA NA I NA 

8124141 8124140 PRS7·AL.061 F8E020183-001 66/74 . Yes 94 50 96 105 i 99 

8124141 8124140 1 (Laboratory Dup) F8E020183-001X 69/1 I. Yes 95 47 96 105 99 
. 

8124141 8124140 PRS7-AL·062 F8E020183-002 7013 Yes 95 46 96 105 99 

. 8124141 8124140 PRS7-AL..()63 F8E020183·003 731:1 Yes 95 36 96 105 ' 99 

8124141 . 8124140 PRS7-AL-064 
' 

F8E020183-004 74/Jl Yes 94 59 96 105 I 99 

8124141 8124140 PRS7·AL..OS5 F8E020183.o05 75/Z Yes 103 46 96 105 99 

8130263 8124140 PRS7 ·AL-066 F8E020183-006 451~ ' Yes ' 93 44 ! 106199 109/105 99 
i ! 

. 

8124141 8124140 PRS7 -AL ..()67 F8E020183-007 76118 Yes 97 49 96 105 99 

8130263 8124140 ' PRS7·AL-068 F8E020183-008 52/~ ! Yes 
' 

103 
• 

54 i 106199 1091105 I 99 

Wcf .~fUAV.T-
9.1> 
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Table 8 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8E020183 

Lot F8E020183 

Plutonium and Thorium 

PuBatch Th Batch 

8124141 8124140 

8124141 8124140 

8124141 8124140 

8124141 8124140 

8124141 8124140 

8124141 8124140 

8124141 8124140 

8124141 8124140 

8124141 8124140 

8124141 8124140 

8124141 8124140 

Ll Batch 

8124139 

8124139 

8124139 

RirllDP-MoundYRS_7_T~s 

9.1B.a8 

Field ID 

PRS7 ·AL-069 

PRS7 -AL -070 

PRS?-AL-071 

PRS7-AL-072 

PRS7-AL-073 

PRS7-AL-074 

PRS7 -AL -075 

0701-0101A-FO 

0701-0102A-FO 

0701-01 03A-FO 

0701-01 04A-FO 

Uranium 

Field ID 

(Laboratory LCS) 

(Laboratory MB) 

PRS?-AL-061 

Laboratory ID 

F8E020183-009 

F8E020183-01 0 

F8E020183-011 

F8E020183-012 

F8E020183-013 

F8E020183-014 

F8E020183·015 

F8E020183-016 

F8E020183-017 

F8E020183-018 

F8E020183-019 

Laboratory ID 

F8E030000-139C 

F8E030000-139B 

F8EG20183-001 

Daily Pulser Tracer Yields 

CL: CL: 

Det No. 30·110% 30·110% 

Pu·Th Pass Pu-242 Th-229 

46/22 Yes 91 32 

78/24 Yes 95 55 

66/46 Yes 94 41 

79/50 Yes 96 51 

73/66 Yes 97 37 

80/69 Yes 93 49 

18/70 Yes 92 56 

22/73 Yes 71 49 

90174 Yes 92 40 

69/8 Yes 89 32 

48/3 Yes 92 31 

Daily Pulser Tracer Yield 

Det No. CL: 30·110% 

u Pass U.-232 

48 Yes 94 

52 Yes 87 

50 Yes 84 

LCS 

CL: CL: CL: 

79-113% 84·123% 79·122% 

Pu-238 Pu-239 Th-230 

96 105 99 

96 105 99 

96 105 99 

96 105 99 

96 105 99 

96 105 99 

96 105 99 

96 105 99 

96 105 99 

96 105 99 

96 105 99 

LCS 

CL: 66·125% CL: 64-123% 

U.-234 U-238 

96 92 

96 92 

96 92 
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Table 8 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8E020183 . 

Uranium 
Daily Pulser Tracer Yield LCS 

DetNo. CL: 30·110% CL: 66·125% CL: 64-123% 
U Batch Field ID Laboratory 10 u Pass U-232 U-234 U-238 

8124139 (Laboratory Dup) F8E020183-001X 69 Yes 80 96 92 
8124139 PRS7-AL-071 F8E020183-011 50 Yes 84 96 92 

8124139 PRS7·AL-072 FSE020183-012 69 Yes 91 96 92 
8124139 PRS7-AL·073 F8E020183-013 70 Yes 85 96 92 
8124139 PRS7·AL·074 I FSE020183·014 73 Yes 81 96 92 

8124139 0701-0101A-FO FSE020183·016 l 74 Yes 9' 96 92 

8124139 0701-0102A-FO F8E020183·017 47 Yes 77 96 92 

Monthly Background i Yes 

Monthly Caflbration I Yes 

Method Blank 
Laboratory Duplicate Field Duplicate (pCi/g) 

Value 1 Value 2 
Value 1 (pCi/g) I 

Value2 
Field 10 Batch Isotope • (pCi/g) (pCi/g) RPD (pCilg) RPD CL:> RL 

8124141 Pu·238 6.29 6.58 5 NA ! NA NA ND 

. 8124141 Pu-239 0.047 0.043 9 NA 1 NA I NA ND 

PRS7-AL-061 8124140 Th-228 0.66 0.80 19 NA NA NA ND 

8124140 Th-230 1.62 1.35 18 NA I NA NA NO 

I o.n 0.67 6 NA NA ! NA NO 8124140 Th·232 

Ri< pd_PRS .. 7_tabfM 
9.14. 
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Table 8 (Continued) 
Alpha S pectroseopy Quallty Control Review for Lot F8E020183 

Laboratory Duplicate I Field Duplicate 
1. Value1 I Value2 

Field ID Batch Isotope 
' 

{pCifg) (pCi/g) RPD 
8124139 '\ U·234 3.68 3.87 ! 5 

PRS7-Al·061 I 8124139 U-235 0.062 (J) I 0.032 (J) 65 

8124139 U·238 
I 

0.98 0.77 23 

Note(s}: 
Underfmed defector fatled the gross count criteria of the inmel pulser check, but passed on the recount. 
CL denotes control lim~ 
Del No. denotes defector number. 
ID denotes identifier. 

! 

I Value 1 (pCllg) • 

NA I 
I NA 

I NA I 

J ctenotes that the result. a detect, is eta concentration greater that the sample deteelion limit but less than the srared reporling limit. 

lCS denotes ta/Joretory control sample. 
MB denotes method blank. 
NA denotes not applicable. 
ND denotes not detected. 
pCiig denotes picoCurle{s) per gram. 
Pu denotes p/Uionium. 
RL denotes reporting limit. 
RPD denotl'iS relative percent difference. 
Th denotes thorium. 
U denotes uranium. 

Value2 
(pCilg) 

NA 

t-IA 

NA 

[ Method Blank 
(pCi/g) 

1 I 
I RPD CL: >RL 

NA I ND 

NA 
: NO 

NA 
' 

ND 
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Table 9 
Package Completeness Checklist for Lot F8E130118 

Review Item 

Table of Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in th~ report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

RicliDP-Mound_PRS_7 _Tables 
9.18.08 

Present? 

yes 

yes 

yes 

yes 

yes 

no 

yes 

yes 

Yes 

yes 

yes 

yes 

no 

Comment 

Reference methods are listed 

Analyte, activity, and reference date. 

Certificates not included. 

\ 
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Table 10 
Alpha Spectroscopy Quality Control Review for Lot F8El30118 

Lot F8E130118 Daily Pulser Tracer Yields LCS 

I I 
! 

QL: CL: I CL: 
Det I 

CL: CL: 
I 79· 84· ! 79· i 

Plutonium and Thorium No. . 30·110% 30·110% • 113% 1 123% I 122% 

Pu Batch Th Batch Field ID Laboratory ID Pu·Th Pass 1 Pu-242 Th·229 Pu·238 i Pu-239 I Th-230 
8136249 NA (Labora1ory LCS) F8E150000·249C i 83 Yes 93 NA 101 115 i NA 

NA 8136254 (Laboratory LCS) F8E150001J.254C . 53 Yes NA 23 NA NA 
', 

100 

NA ' 8142414 (Laboratory LCS) F8E210000-414C 47 Yes NA I ' 86 NA i NA 106 

8136249 NA {Laboratory MB) 
i F8E15000IJ.249B 82 Yes 97 NA NA NA NA 

-----

NA. 8136254 (Laboratory MB) F8E150000-254B 52 Yes NA 59 NA NA NA 

NA \ 8142414 (Laboratory MB) i F8E210000-414B 45 Yes i NA 88 NA NA NA 

8136249 8136254 0701·01 07 A-FO F8E130118-001 ! 75/69 Yes i 99 42 101 ! 115 100 

8136249 8136254 • · (Laboratory Dup) F8E130118-001X 76170 Yes 91 65 101 115 100 

8136249 8136254 0701-0108A-FO F8E130118-002 ?j/73 I Yes !)6 69 101 115 100 

8136249 8142414 0701-0109A-FO F8E130118.003 i, 7911 Yes 93 81 101 115 106 

! ! NA • 106 NA 8142414 (Laboratory Dup) F8E130119·003X 3 Yes NA 80 NA . 
..---~-

8136249 8136254 0701..011 OA-FO F8E130118-004 80/49 Yes 91 50 1 101 115 100 

101 • 115 100 8136249 i 8136254 0701·0111A-FO F8E130118-005 
• 

81/50 Yes 91 I 43 
' 

8136249 i: 8142414 I 0701·0112A-FO F8E13011S.006 82/4 Yes I 91 86 101 115 106 

8136249 8142414 0701..0113MO F8E 130118-007 83/6 Yes i 94 79 101 115 I 106 

8136249 8136254 0701-0114A-FO FBE130118·009 I 84170 Yes 96 59 101 115 100 

8136249 8142414 0701-0115A-FO 
I 

F8E130118-009 8517 Yes 88 75 101 \ 115 106 
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Table 10 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8E130118 

Lot F8E130118 

Plutonium and Thorium 

Pu Batch Th Batch 

8136249 

8136249 

8136249 

8136249 

8136249 

8136249 

8136249 

6136249 ·-

8136249 

8136249 

8136249 

Fi . ff'd..PR$_7_1/!bffl:t 
9.1, 

8142414 

813S254 

8136254 

8136254 

8136254 

8142414 

8142414 

8142414 

8136254 

8136254 

8136254 

Field ID 

0701·0116A-FO 

0701·0117 A·FO 

' 0701-0125A-FO 

PRS7-AL-076 

PRS7-AL·077 

PRS?·AL-078 

PRS?-AL-079 

PRS7 ·AL -080 

PRS7·AL·081 

PRS7-AL-082 

I 
PRS?-AL-083 

Dally Pulser 

Det 
No. 

Laboratory ID Pu·Th Pass 

F8E130118·010 86/8 ! Yes 

F8E130118..011 87146 Yes 

F8E13011S..012 88/49 Yes 

FSE130118..()13 89 Yes 

FSE13011S..014 50 Yes 

F8E130118-015 75146 Yes 

F8E13011S..016 76149 Yes 

F8E13011S..017 78150 Yes 

F8E130118·018 79154 I Yes 

F8E130118·019 eo14s I Yes 

FSE130118-020 81/49 Yes 

Monthly Background Yes 

Monthly Calibration Yes 

Tracer Yields LCS 

CL: I CL: CL: 
CL: CL: 84- 79-79· • 

1 30·110% • .30·110% 11.3% 123"/o 122% 

Pu-242 T!r-229 Pu-238 Pu-239 Th-230 

89 90 101 115 106 

92 63 101 115 100 

94 55 101 115 I 100 

91 55 101 115 100 

95 57 101 115 100 

97 70 101 115 106 

85 79 101 115 106 

93 86 I 101 115 106 

91 
' 

75 ! 101 115 100 

91 56 101 I 115 100 

93 45 101 
' 

115 100 
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Table 10 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8El30118 

Daily Pulsar I Tracer Yield LCS 

Uranium Det No. I CL: 3D·11 0% CL: 66·125% 

U Batch Field ID 
I 

Laboratory 10 u I Pass U·232 
I 

U-234 
8136203 ~ (Laboratory LCS) F8E15000(}.203C 48 

I 
Yes 90 

8136203 (Laboratory MB) FSE150000..203B 47 I 
Yes 84 

8136203 PRS7·AL·078 F8E130118-015 49 l Yes 
! 86 I 

B136203 (Laboratory Dup) FSE130118-015X 50 
! 

Yes 87 

8136203 PRS7·AL·080 F8E130HS.017 66 I Yes 86 
' 

Monthly Background i Yes 

Monthly Cali!>ration 'I Yes 

Laboratory Duplicate Field Duplicate 
' ! I 

Value 1 Value2 Value2 
Field ID . Batch Isotope (pCilg) I (pCi/g) RPD Value 1 (pCi/g) (pCilg) RPD 

I 

0701-0107A-f0 

0701·0109A-FO 

RichDP-Mound_pR$_1_Tfblu 
9.18.08 

! 

8136249 

8136249 

8136254 

8136254 

8136254 

8142414 

8142414 

Pu-238 

Pu-239 

Th·228 

Th·230 

Th-232 

Th-228 

! Th-230 

0.026 0.012 (U) 

! 0.0018 (U) 0.0 (U) 

0.43 0.42 

0.72 0.59 

0.21 0.28 

0.367 0.352 

0.75 0.76 

77' NA NA NA 

200* NA NA NA 

2 NA NA NA 

19 NA NA NA 

30 ! NA NA NA 

4 NA NA NA 
I 

1 NA NA NA 

CL: 64-
123% 

U-238 

102 

NA 

102 

102 

102 

Method 
Blank (pCi/g) 

CL:> RL 

NO 

NO 

ND 

ND 

ND 

NO 

ND 
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Table 10 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8E130118 

Laboratory Duplicat& Field Duplicate 

I I 
Value 1 

I 

Value2 
FieldiD Batch Isotope (pCilg) (pCi/g) RPD 

0701-0109A-FO 8142414 Th-232 0.309 0.328 6 

8136203 U-234 0.71 0.84 17 

PRS7-AL-078 8136203 U-235 0.042 (U) 0.030 {J) 33. 

8136203 U-238 0.84 0.89 5 

Nole(s): 
Underlined detector failed the gross count cnYeria of the initial pulsar check, but passed on the reccunt. 
' Results were less than sample detection limits (U) or less than reporting limits (J). 

CL denotes centro! limit. 
Del No. denotes detector number. 
ID denotes Identifier. 

Value 1 (pCi/g) 

NA 
' 

NA 

NA 

NA 

J denotes that the resuff, a detect, is at a concentretlon greeter that/he sample detection limit but less than the stated reporting lim~. 

LCS denotes /aboraloty corrtrol sample. 
MB denotes mefJJOd blank. 
NA denotes not applicable. 
ND denotes not detected. 
pCilg denotes picoCvrie(s) per gram. 
Pu deootes pltJtonium. 
RL denotes reporting lim#. 
RPD denotes relative percent difference. 

Til denotes thorium. 
U denotes uranium. 

Value 2 
(pCi/g) 

NA 

NA 

NA 

NA 

Method 
Blank (pCilg) 

RPD CL:> RL 

NA ND 

NA I ND 

NA ND 

NA ND 
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Table 11 
Package Completeness Checklist for Lot F8E200114 

Review Item • Present? Comment 

Table of Contents yes 

Case narrative yes 

Cover page yes 

Cross reference page yes 

Description of data qualifiers used In the report yes 

Applicable Standard Operating Procedure no Reference methods are listed 

Summary of sample results yes 

Summary of QuaRty Control results yes 

Raw Data Yes 

Sample data yes 

Standards data yes I Analyte, activity, and reference date. 
I Cerliticates not included. 

Sample Receipt yes 

Communication records no 
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Table 12 

Alpha Spectroscopy Quality Control Review for Lot FSE200114 

Lot F8E200114 Daily Pulser ........ Tracer Yields LCS 
CL: CL: CL: CL: CL: 

Plutonium and Thorium ~et No. 30-110% 30-110% 79-113% 84-123% 79-122% J 

Pu Batch Th Batch FieldiD Laboratory 10 Pu:rh Pass Pu-242 Th-229 Pu-238 Pu-239 Th·230 
8142606 NA (Laboratory LCS) F8E21 0000-606C 81 Yes I 96 NA 103 106 NA 
NA 8142608 (Laboratory LCS) F8E21 0000-608C 67 NA 80 NA I NA 104 
8142606 ' I NA (Laboratory MB) F8E21 0000-6068 60 Yes 94 NA NA NA NA 
NA 8142608 (Laboratory MB) F8E21 0000-6088 57 Yes 

-------

NA 70 NA NA NA 
8142606 8142608 PR$7-AL..OSS F8E200114·001 75/73 Yes 88 

................... _ 
81 ' 103 106 104 

8142608 8142608 (Laboratory Dup) F8E200114-001X 76/74 Yes 95 75 103 106 104 
8142606 8142608 PRS7-AL..Q89 F8E200114-002 79/45 Yes 82 65 103 106 104 
8142600 8142608 ?RS7-AL-090 F8E200114-003 80/46 Yes 89 75 103 106 104 
8142606 8142608 PR$7 -AL-091 F8E200114.Q04 81 I 47 Yes 90 89 103 106 104 
8142606 8142608 PRS?-AL-094 i F8E200114.005 82148 Yes 90 64 103 106 104 

8142600 8142608 ?RS7-AL.099 F8E200114..006 83149 Yes 90 58 103 106 104 

8142606 8142608 PRS7·AL·1 00 F8E200114.QQ7 84150 Yes 94 71 103 106 104 

8142606 8142608 PRS?-AL-103 F8E200114-008 85/52 Yes 92 76 103 106 104 

8142606 8142608 0701·0118A-FO F8E200114..009 86 I 53 Yes 89 78 103 106 104 

8142606 8142608 0701-0119A-FO I F8E200114-01 0 87 I 54 Yes 90 42 1Q3 106 104 

8142606 8142608 0701-0120A·FO F8E200114·011 88155 Yes 83 59 ! 103 106 104 

8142600 8142608 0701-0121A-FO F8E200114-012 89156 Yes I 91 34 103 106 104 
...... ~-

8142606 8142608 0701-0122A-FO F8E200114-013 90/57 Yes 90 76 103 106 104 
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Table 12 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8E200114 

Lot F8E200114 Daily Pulser 
I 

Plutonium and Thorium Det No. 

Pu Batch Th Batch I F1eldiD I, Laboratory ID I Pu·Th I Pass 

8142606 8142608 ! 0701-01238-FO FSE200114·014 78166 Yes 

8142606 8142608 ! 0701..0127A·FO F8E200114-015 75167 Yes 

8142606 8142608 I 0701·0129A·FO F8E200114-016 76169 Yes 

8142606 8142608 0701-0130A-FO I F8E200114-017 78/70 Yes 

8142606 8142608 ! 0701..0124A-FO F8E200114·018 79/73 Yes 

Monthly Background Yes 
! 

Monthly Calibration 1 Yes 

Uranium 

U Batch Field 10 

8143197 (Laboratory LCS} 1 

8143197 ! (Laboratory MB) 

8143197 I PRS7-AL-090 I 

8143197 • (Laboratory Dup) I 
8143197 PRS?·AL-103 

8143197 0701-0118A-FO 

8143197 0701..0129A-F0 I 

ffiC/IDP.Moimd_fRS_7_Tabffs 
9.18.03. 

Laboratory ID 

F8E220000-197C 

F8E220000-197B 

F8E200114-003 

F8E200114-003x 

F6E200114-008 

F8E200114-009 

F8E200114-016 

Dally Pulser 

Det No. 

u Pass 

45 Yes 

48 Yes 

1 I Yes 

i 3 Yes 

' 
4 Yes 

6 I Yes 

I 7 Yes 

Tracer Yields LCS 

I 
I I CL: CL: CL: CL: CL: 

30·110% 30·110% I 79·113"/o • 84·123% 79-122% 

Pu·242 Th·229 Pu-238 Pu-239 Th-230 

91 64 103 106 104 

8~ 40 103 106 104 

87 30 
• 

103 106 104 

92 58 I 103 106 104 
I 80 35 I 103 I 106 I 104 

Tracer Yield LCS 

CL: 30·110% CL: 66·125% CL: 64·123% 

U-232 U·234 U-238 

87 104 89 

105 NA NA 

90 J 104 i 89 

94 104 
! 

89 

! 89 I 104 
I 89 

97 i 
104 89 

95 ! 
104 89 
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Table 12 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8E200114 

Daily Pulser Tracer Yield LCS 

Uranium Det No. CL: 30·110% CL: 66·125% CL: 64·123% 

U Batch I FieldiD 
I 

Laboratory ID u Pass U-232 U-234 U-238 

Monthly Background Yes 

Monthly Calibration Yes 

Method Blank 
Laboratory Duplicate Field Duplicate (pCi/g) 

I. Value 1 Value2 Value2 
FieldiD Batch Isotope (pCi/g) (pCi/g) RPD Value 1 (pCi/g) (pCi/g) RPD CL: > RL 

8142606 Pu-238 0.094 0.064 38 NA NA NA NO 

8142606 Pu-239 00041 (U) 0.0037 (U) 11 * NA NA NA NO 

PRS7 ·AL-088 8142608 Th·228 1.23 0.97 24 NA NA NA NO 

8142608 Th-230 1.77 1.45 20 NA NA NA NO 

8142608 Th·232 1.22 0.81 40 NA NA NA NO 
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Table 12 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8E200114 

Laboratory Duplicate 
1 Value 1 Value2 

Field 10 
' 

Batch Isotope (pCilg} (pCilg} RPO 
8143197 U-234 0.46 0.43 7 

PRS7-AL·090 I 8143197 U·235 -0.0051 (U) 0.023 (U) 313. 

8143197 U-238 0.54 0.58 I 7 

Note(s): 
Urntatfinlld detector felled the gross (](JIJnt c!lterl8 of the initial pufser check, but passed or the reooont 
*Results were/ess!hansampledetectlonlim~s{U) or less than reporting lim~s (J), 

CL denotes cootrollim[ 
Del No. denotes detector number. 
ID denotes identlffer. 

Field Du.plicate 

Value2 
Value 1 (pCilg) I (pCilg) 

' 

NA NA 
NA NA 

NA NA 

J denotes that the result, a detect, Is at a concentration greater that the sample detection ffmlt but less !han the stated reporting limit. 

LCS denotes lllboratory control sample. 
MB denotes mellwd blank. 
NA denotes not app/'ICilble. 
NO denotes not detr;ctr;d. 
pCI!g denotes picoCude(s) per gram. 
Pu denotes plutonium. 
RL denotes reporting limit. 
RPD denotes relative percent difference. 
Til denotes thorium. 
u denotes that the result is less than the sample detection limit. 

U denotes uranium. 

1 
Method Blank 

(pCi/g) 

RPD CL: > RL 

I NA ND 

' NA NO 

NA NO 

===··-··-·~------------------------~ 
RiefiDP-Moor4.PRS..7 _Teb!&$ 
9.18.08 
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Table 13 
Package Completeness Checklist for Lot F8E200120 

. 

Review Item Present? Comment 

Table of Contents yes 

Case narraUve yes 

Cover page yes 
------

Cross reference page yes 

Description of data qualifiers used in the report yes 

Applicable Standard Operating Procedure no Reference are listed 

Summary of sample results yes 

Summary of Quality Control results yes 

Raw Data Yes 

Sample data yes 

standards data yes Analyte, activity, and reference date. 

Certificates net included. 

Sample Receipt yes Chain of custody not relinquished 

Communication records no 
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Table 14 
Alp!la Spectroscopy Quality Control Review for Lot F8E200120 

Uranium 

U Batch Field ID 

8141214 (Laboratory LCS) 

8141214 (Laboratory MB) 

8141214 PRS7·AL.002 

8141214 (Laboratory Dup) 

8141214 PRS7·AL-oo3 

8141214 PRS7 ·AL-064 

8141214 PRS7·AL-065 

8141214 PRS7 -AL-006 

8141214 i PRS7·AL·067 

8141214 ! PRS7 ·AL·068 

8141214 PRS7·AL·069 

8141214 PRS7-AL·070 

8141214 PRS7-AL-075 

8141214 0701-0103A-FO 

8141214 0701.Q104A-FO 

, RmP-MwmURS_TJabits 
9.1MB 

I 

Laboratory ID 

F8E200000·214C 

F8E200000·2148 

F8E2.00120-001 

F8E200120.001 X 

F8E200120-002 

F8E200120·0G3 

FBE200120-0<l4 

F8E200120.005 

F8E200120-006 

F8E200120-007 

F8E200120-008 · 

F8E200120-009 

F8E200120·01 0 

F8E200120-011 

F8E200120·012 

Daily Pulser 

DetNo. 

u Pass 

1. 88 ! Yes 

71 Yes 

4 Yes 

6 Yes 

7 Yes 

8 
' 

Yes 

46 Yes 

49 Yes 

50 Yes 

66 Yes 

69 Yes 

i 70 Yes 

73 Yes 

74 Yes 

1 Yes 

Monthly Background Yes 

Monthly Calibration Yes 

! Tracer Yield LCS 

CL: 30·110% CL: 66·125% CL: 64-123% 
------!-

U·232 U·234 U-238 

87 108 95 

I 93 108 95 
' 00 108 95 

! 96 108 95 

76 108 95 

88 ' 108 95 

85 108 95 

90 108 95 

87 108 95 

83 108 I 95 
' 87 108 95 

92 108 95 

85 108 95 

84 108 95 

90 
·! 

108 95 

...... ---""''~~-
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Table 14 (Continued) 
Alpha Spectrosc~py Quality Control Review for Lot F8E200120 

Laboratory Duplicate 

Value 1 Value 2 
Field ID Batch Isotope (pCi/g) (pCifg) 

8141214 U-234 0.80 0.92 

PRS?-AL-062 8141214 U-235 0.039 (U) 0.028 (J) 

8141214 U-238 0.61 0.76 

Note(s): 
CL denotes cantrol limit. 
Det No. denotes detector number. 

ID denotes identifier. 
J Result is greater than the sample detection limit but less than the stated reporting limit. 

LCS denotes laboratory control sample. 
MB denotes method blank. 
NA denotes not applicable. 
ND denotes not detected. ·• 
pCi!g denotes picoCurie(s) per gram. 
Pu denotes plutonium. 
RL denotes reporting limit. 
RPD denotes relative percent difference. 

Th denotes thorium. 
U Resun is less than the sample detection limit. 

U denotes uranium. 

RPD 

15 

34 

22 

r·· ·~c::------------RiCi ,ii_PRS_7_Tables .. " _____ __.; 
. _ ___.-9.1l 

Method Blank 
Field Duplicate (pCi/g) 

Value2 
Value 1 (pCi/g) (pCi/g) RPD CL: > RL 

NA NA NA ND 

NA NA NA ND 

NA NA NA ND 
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Table 15 
Package Completeness Checklist for Lot F8E230152 

Review Item 

Table of Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in tile report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Conlrol results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

HfdJlJP-Motmd_PRS_1_Table$ 
U8.W 

• Present? 

yes 

yes 

yes 

yes 

yes 

no 

yes 

yes 

Yes 

yes 

yes 

yes 

• 
no 

Comment 

Reference methods are listed 

Analyte, activity, and reference date. 

Certificates not included. 
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Table 16 
Alpha Spectroscopy Quality Control Review for Lot F8E230152 

Lot F8E230152 Daily Pulser Tracer Yields I LCS 
I 

CL: CL: I CL: CL: CL: 
Plutonium and Thorium DetNo. i 30·110% 30·110% ! 79-113% 84-123% 79-122% 

Pu I Th I I 
Batch Batch Field ID Laboratory 10 Pu·Th Pass Pu-242 j Th·229 Pu-238 Pu-239 Th·230 ' 

' 

8146015 NA (Laboratory LCS) • F8E250000-015C 71 Yes ' 93 NA i 91 103 ' NA 
NA 8146016 (Laboratory LCS) 1

: F8E250000..016C ~ Yes NA 84 NA NA 105 

NA 8151133 (Laboratory LCS) F8E300000·133C 48 Yes NA ' 87/94 ! NA ' 97/93 NA i 

8146015 NA ! (Laboratory MB) F8E250000-015B 79 Yes 98 NA NA i NA NA 

NA 8146016 (Laboratory MB) F8E250000-016B 45 Yes NA 95 NA i NA NA 

NA 8151133 (Laboratory MB) FBD300000-133B 45 Yes NA i 92 NA NA NA 

8148015 8146016 ! 0701-01278-FO F8E230152-001 8/46 Yes 82 69 91 i 103 105 

8146015 8146016 (Laboratory Dup) F8E230152-001X 46/3 Yes 89 79 ! 91 103 105 

8148015 : 8146016 0701-Q128A-FO F8E230152-Q02 4/4 Yes 90 : 81 91 103 105 

8148015 8148016 0701-0131A-FO F8E230152-003 7516 Yes 92 78 91 103 105 

8148015 8146016 0701-0132A·FO F8E230152-004 7617 Yes 91 i 82 
' 

91 103 105 : 

8148015 8148016 PRS7·AL·104 F8E230152·005 7818 Yes 94 61 91 103 105 

8148015 ! 8151133 PRS7-AL·105 F8E230152-Q06 66146 Yes 98 ! 91 91 103 97/93 
' ' 

L 

8146015 8146016 PRS7-AL·106 F8E230152·007 69/47 Yes 87 i 
86 91 103 i 105 

', 

PRS7 -AL-111 F8E230152-008 70149 Yes 92 75 91 103 105 8146015 8146016 : 

! F8E230152·009 73/50 Yes 94 ! 42 i 91 i 103 i 105 8146015 8148016 PRS7-AL-112 

8148015 8146016 PRS7-AL-113 F8E230152-01 0 74153 Yes 94 67 91 103 105 

Rt.~nrJYRS]_~ 
9.'• . ·----·-· 
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Table 16 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8E230152 

' I 
Lot F8E230152 Daily Pulser Tracer Yields LCS 

Plutonium and ·rhorium Det No. 

Pu 't Til I 

Batch Batch Field ID Laboratory ID Pu·Th 

Monthly Background 

Montllly Calibration 

Laboratory Duplicate 

I 
Value 1 

I 
Value2 

· Field 10 Batch Isotope (pCi/g) (pCi/g) 

I 
' 

I 8146015 ?u-238 5.79 5.36 

' 8140015 Pu-239 0.104 .0116 

0701-Q127B-FO 8140016 Th-228 0.86 I 0.104 

8146016 Th-230 3.06 I 3.67 

8146016 Th-232 0.77 I 0.82 

Note(s): 
· • Oetector failed fUll width half maximum criteria on Initial pu/ser check, fl8SS9d on recount. 

CL denotes control limit. 
ID denotes ldentif~er. 
MB denotes method blank. 
ND denotes not detected. 

Pu denotes plutonium. 
RPD denotes rolative percent difference. 

RlchDP·IW:xmo~t:rs_7_T8bffl 

<141!8 "' 

CL: CL: I CL: CL: CL: 
30-110% 30·110% ! 79·113% 84·123% 79-122% 

I 
Pu-238 \ Pu-239 Pass PU·242 Th·229 Th·230 

Yes . 

Yes 

Method Blank 
Field Duplicate (pCI/g) 

RPD I Value 1 (pCI/g) 

8 NA 
' 

11 NA 

19 NA 

18 NA i 
7 I NA 

Del No. deno!as detector number. 
LCS denotes laborlll()l)' control sample. 
NA denO!es not applicable. 
pCilg denotes p/coCude(s} {l8r gram. 
RL dMotes reporling limit. 
Th denat<;s thorium. 

Value 2 
[pCi/g) RPD CL: >RL 

NA NA ND 

NA NA ND 

NA NA NO 

NA NA I ND 

NA NA ND 

-~~~~"""""""""""-~-- """""""_ .... ~~~~ 
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Table 17 
Gamma Spectroscopy Quality Control Review for Lot F8E230152 

LCS Method 1 Calibrations 

1. I 
'. Blank I 

i Monthly I CL: 90· CL: 91· CL: 91· 
I 

I 
LOT FSE230152 ! 110% 120% 112% (pCI/g) I 

1 Dally 
---~-- Above 

I i Check 1 Bkg 
1 

Efficiency 
Batch FieldiD 1 Laboratory ID Am-241 Cs·137 Co-60 Rl? DetNo. OK? · OK? • Cal OK? 

8148341 (Laboratory LCS) 1 F8E27000(}.341 C [ 102 111 104 NA 6 Yes Yes I Yes 
F8E2700Q0..341 B i 

---~---

8148341 (laboratory MB) 102 i 111 104 NO 5 Yes Yes I Yes 
8148341 PRS7·Al·111 F8E230152·008 102 I, 111 i 104 NA 7 Yes Yes I Yes 

I 

8148341 (Labol'atory Oup) F8E230152-008X I 102 111 i 104 NA 5 Yes Yes 
I 

Yes 
. 

8148341 PRS7·Al·112 : F8E230152-009 102 111 104 NA 3 Yes Yes I Yes 

8148341 
' 

PRS7·Al-113 F8E230152-010 102 ' 

I 111 i 104 NA 5 _l Yes Yes I Yes 

! I Laboratory Duplicate I Field Duplicate MSIMSD 

Value 1 Value2 RPD,CL Value 1 Value 2 RPD (CL MSD I 

Field 10 I Isotope (pCIIg) (pCI/g) 50% (pCilg) (pCifg) 50%} MS%R RPD 

PRS7·AL·111 Ac-228 0.77 0.78 2 NA NA NA NA 

Bi-214 1.24 1.22 2 NA NA NA NA NA 

Ra-226 1.24 1.22 2 NA NA NA NA NA 

Pb-212 0.80 0.89 11 NA NA NA !<A NA 

Pb-2j4 1.39 1.23 ~2 NA NA NA NA NA NA 
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Table 17 (Continued) 
Gamma Spectroscopy Quality Control Review for Lot FSE2301S2 

Field 10 Laboratory Duplicate ! 

I Value1 
.Isotope (pCI/g) 

PRS7·AL·111 Ac-228 o.n 
-----.. -

K·40 

T~208 

Note(s): 
%R denotes tweent recove~y. 
Am denotiiS emertcium. 
CL dMotes controllfmif. 

Co dllJ!o!es cobaff. 
Cs dllJ!o!es cesium. 
Det No. denotiiS detector number. 
ID denotes identif/91'. 
LCS denotes laboro!Ory control sample. 
MB denotes method blenit 
MS denotes metrix spike. 
MSD denotes matrix spike dupliOO/o. 

NA denotes not~ppilcable. 
pCilg denotes plcaCuriii{s) per gl'llrn. 

RL denotes rep:lrtlhg limit. 
RPD denotes relative percent difference. 

Th denotes thorium 

U denotes uranium. 

17.0 

0.231 

Value 2 I RPD, CL I Value 1 
(pCi/g) ! 50% I (pCi/g) 

0.78 I 2 ! NA 
17.4 2 I NA 
0.303 I 27 NA 

Field Duplicate I MSIMSD 

Value 2 I RPD (CL I MS o/. R 
1 

MSD I RPO {pCilg) ! 50%) • ' 

:~-\ NA J NA NA NA 
NA NA I NA NA ' NA 

NA J NA I NA i NA J NA 
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Table 18 
Package Completeness Checklist for Lot F8F210117 

Review Item 

Table of Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in the report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

RichDP-Mound_fRS]_Tables 
9.18.08 

Present? 

yes 

yes 

yes 

yes 

yes 

no 

yes 

yes 

Yes 

yes 

yes 

yes 

no 

Comment 

Reference methods are listed 

) 
\ 

Analyte, activity, and reference date. 

Certificates not included. 
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Table 19 
Alpha Spectroscopy Quality Control Review for Lot F8F210117 

Lot F8F210117 

Plutonium and Thorium 

Pu Batch Th Batch 

8176409 

NA 

8176409 

NA 

8176409 

8176409 

8176409 

8176409 

8176409 

8176409 

8176409 

8176409 

8176409 : 

8176409 

8176409 

8176409 

8176409 

8176409 I 

RfChOP-/.tciwJ.}'RS_?_Teblet 
91B.d:8 ' 

NA 

8176110 

NA 

8176110 

8176110 

8176110 

8176110 

8176110 

8176110 

8176110 

8176110 

8176110 

8176110 

8176110 

8176110 

8176110 

8176110 

8176110 

: 

! FieldiD 

{Laboratory LCS) 

(Laboratory LCS) I 
(Laboratory MB) 

(Laboratory MB) 
! PR$7·AL-61A 

(Laboratory Dup) 

', PRS7-AL-63A 

PRS7·AL-66A 

PRS7·AL·75A 

PRS7·AL·78A 

PRS7·AL-80A 
:. PRS7-AL-105A 

PRS7-AL-113A I 

PRS7-AL-121 

PRS7·AL·122 

0701-01288-FO 

0701-01 028-FO 

PRS7·AL-112A I 

I Daily Pulser 

Det 
! No. 

Laboratory ID Pu·Th I Pass 

F8F240000-1 09C 72 Yes 
F8F240000·11 OC 57 i Yes 
F8F240000·1 098 I 75 Yes 

F8F240000.1108 56 Yes 

F8F210117-001 47/69 I Yes 

F8F21 0117 ·001 x i 48/70 Yes 

F8F210117 -002 *81n3 Yes 

FSF21 0117·003 so 174 I Yes 

F8F210117-004 
I 

47147 Yes 

F8F210117-005 *82148 Yes 

FSF210117·006 90149 Yes 

F8F210117-007 70150 Yes 

F8F210117-008 75/53 Yes 

F8F210117-009 74169 Yes 

F8F210117·010 48170 Yes 
' 

F8F210117-011 78171 Yes 

F8F210117·012 j 50173 Yes 

F8F210117-013 53174 Yes 

Tracer Yields LCS 

CL: 30· CL: 30· CL: 79· CL:.84- CL: 79· 
110% 110% 113% 123% 122% -

Pu-242 Th-229 • Pu-238 • Pu·239 Th·230 
~ 92 NA 99 

! 106 NA 

NA 98 NA NA 95 

I 91 NA NA NA NA 

NA 85 NA NA NA 

93 76 99 106 95 

100 64 99 106 95 

90 61 99 106 95 

96 71 99 106 95 
: 97 67 99 106 95 I 

91 81 99 106 95 

86 84 99 106 95 

64 78 99 'I 106 95 

97 68 99 ! 106 95 

89 J 63 99 106 ! 95 
' 

95 71 99 I 106 95 

93 
: 

64 99 106 I 95 

85 I 58 99 106 95 

83 52 i 99 106 95 



3006XXXXXX-1004260002

 
198

Table 19 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8F210117 

Lot F8F210117 Daily Pulser Tracer Yields LCS 

Det CL: 30· CL: 30· CL: 79· CL: 84· CL: 79· 
Plutonium and Thorium No. 110% 110% 113% 123% 122% 

Pu Batch I Th Batch I Field lD Laboratory ID Pu·Th Pass Pu-242 Th·229 Pu-238 Pu-239 Th·230 
' Monthly Background Yes 

Monthly Calibration Yes 

Daily Pulser Tracer Yield LCS 

CL: 64· 
Uranium Det No. CL: 30·110% CL: 66·125% 123% 

U Batch Field ID Laboratory ID u Pass U-232 U·234 U-238 

8176111 (Laboratory LCS) F8F240000-111 C 68 Yes 85 106 94 

8176111 (Laboratory MB) F8F240000-111 B 67 Yes 89 106 94 

8176111 PRS7-AL-61A F8F210117-001 69 Yes 96 106 94 

8176111 (Laboratory Dup) F8F21 0117-001 x 70 Yes 88 106 94 

8176111 PRS7-AL-63A F8F210117-002 73 Yes 81 106 94 

' F8F210117-003 74 Yes 87 106 94 
( 8176111 PRS7-AL-66A 

8176111 PRS7-AL-75A F8F21 0117-004 69 Yes 83 106 94 

8176111 PRS7-AL-78A F8F21 0117-005 70 Yes 85 106 94 

8176111 PR~7-AL -BOA F8F210117-006 73 Yes 78 106 94 

8176111 PRS7-AL-105A F8F210117-007 74 Yes 86 106 94 

8176111 PRS7-AL-113A F8F210117-008 47 Yes 81 106 94 

Rf !ild_f!RS_7_Tables 
9.\ 
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Table 19 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8F21 0117 

Daily Pulser Tracer Yield LCS 

U Batch 

8176111 

8176111 

8176111 

8176111 

8176111 

Field ID 

PRS7·AL-61A 

RkhDPo.Mound_PRS_7 _Tali9s 
9.18.08· 

Uranium Det No. 

Field ID Laboratory 10 u 
PRS7·AL-121 F8F210117-009 48 

PRS7-AL-122 F8F210117-010 49 

0701-01288-FO F8F210117-011 50 

0701-01 026-FO F8F210117·012 53 

PRS7-AL-112A F8F210117-013 71 

Monthly Background 

Monthly Calibration 

Laboratory Duplicate 

Value 1 Value2 
Batch Isotope (pCi/g) (pCilg) RPD 

8176109 .. · Pu-238 0.87 0.68 24 

8176109 Pu-239 0.029 (U) 0.023 (U) 22. 

8176110 Th-228 0.55 0.54 . 1 

8176110 Th-230 1.40 0.97 36 

8176110 Th-232 0.65 0.58 12 

8176111 U-234 1.05 0.86 20 

CL: 30·110% CL: 66-125% 

Pass U-232 U-234 

Yes 83 106 

Yes 86 106 

Yes 86 106 

Yes 82 106 

Yes 81 106 

Yes 

Yes 

Field Duplicate 

Value 2 
Value 1 (pCi/g) (pCi/g) RPD 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

CL: 64-
123% 

U-238 

94 

94 

94 

94 

94 

Method 
Blank 

(pCi/g) 

CL: > RL 

ND 

ND 

ND 

ND 

ND 

ND 
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Table 19 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8F210117 

Laboratory Duplicate 

Value 1 Value 2 
Field ID Batch Isotope (pCi/g) (pCi/g) RPD 

PRS7-AL-
8176111 U-235 0.035 (J) 0.029 (J) 18. 

8176111 U-238 0.60 0.64 8 

Note(s): 
• Detector failed the full width half maximum criteria of the initial pulser check, but passed on the reccunt. 
Unde~ined detector faHed the gross count criteria of the inffial pulser check, but passed on the recount. 

CL denotes control limit. 
Del No. denotes detector number. 
ID denotes identifier. 
J Result is greater than sample detection limit but less than stated reporting limit. 

LCS denotes laboratory control sample. 
MB denotes method blank. 

NA denotes not applicable. 
pCilg denotes picoCutie(s) per gram. 
Pu denotes plutonium. 
RL denotes reporting limit. 
RPD denotes relative percent difference. 

Th denotes thorium. 
U Result is less than the sample detection limit. 

U denotes uranium. 

Rk- j!d_PRS_7_Tabfes 
o.t. 

Method 
Blank 

Field Duplicate (pCi/g) 

Value 2 
Value 1 (pCi/g) (pCi/g) RPD CL: > RL 

NA NA NA ND 

NA NA NA ND 
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Table20 
Gamma Spectroscopy Quality Control Review for Lot F8F210117 

LOT F8F210117 

Batch Field ID 

8176278 (Laboratory LCS) 

8176278 (Laboratory MB) 

8176278 PRS7-AL-112A 

8176278 (Laboratory Dup) 

FieldiD Isotope 

PR7-AL-112A Bismtuth-214 

(F8F210117-013X) Radium-226 

Lead-212 

Lead-214 

Potassium-40 

Note(s): 
• Efficiency cals not included in package. 
CL denotes controllimft. 

Del No. denotes detector number. 
MB denotes method blank. 
NA denotes not applicable. 
RL denotes reporting limit. 

RichDP-Mound_pRS_7_Tab/as 
9.18.08 

LCS 

CL: 90· CL: 

110% 91-120% 

Laboratory ID Am-241 Cs-137 

F8F240000-278C 94 103 

F8F240000-2788 NA NA 

F8F210117-013 94 103 

F8F210117-013x 94 103 

Laboratory Duplicate 

Value 1 
(pCilg) 

0.46 

0.46 

0.316 

0.47 

7.8 
? 

Value 2 RPD,CL 
(pCilg) 50% 

0.54 15 

0.54 15 

0.32 0.9 

0.45 0.11 

7.0 11 

%R denotes percent recovery. 
Co denotes cobaff. 
10 denotes identifier. 
MS denotes matrix spike. 
Nl denotes not included. 

CL: 
91· 

112% 

Co-60 

103 

NA 

103 

103 

Value 1 
(pCilg) 

NA 

NA 

NA 

NA 

NA 

RPD denotes relative percent difference. 

Calibrations 
Method 
Blank 
(pCilg) Daily Monthly 
Above Det Check Bkg Efficiency 

RL? No. OK? OK? Cal OK? 

NA 1 Yes Yes Nl' 

ND 5 Yes Yes Nl' 

NA 4 Yes Yes Nl' 

NA 8 Yes Yes Nl' 

Field Duplicate MSIMSD 

Value2 RPD(CL MS MSD 
(pCilg) 

NA 

NA 

NA 

NA 

NA 

50%) 

NA 

NA 

NA 

NA 

NA 

Am denotes americium. 
Cs denotes cesium. 

%R %R 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

LCS denotes laboratory control sample. 
MSD denotes matrix spike duplicate. 
pCi/g denotes picoCurie(s) per gram. 

RPD 

NA 

NA 

NA 

NA 

NA 
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Table 21 
Package Completeness Checklist for Lot F8G100253 

Review Item 

Table of Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in the report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

Rid!DP-Mound_PRS_l _Tables 
9.1M8 

Present? 

yes 

yes 

yes 

yes 

yes 

no 

yes 

yes 

Yes 

yes 

yes 

yes 

no 

Comment 

Reference methods are listed 

Analyte, activity, and reference date. 

Certificates not included. 

\ 
i 
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t:>~,, 

\.: 

Table22 
Alpha Spectroscopy Quality Control Review for Lot F8G100253 

Lot F8G1 00253 

Plutonium and Thorium 

Pu Batch Th Batch 

8196092 NA 

NA 8196093 

8196092 NA 

NA 8196093 

8196092 8196093 

8196092 8196093 

8196092 8196093 

8196092 8196093 

8196092 8196093 

8196092 8196093 

8196092 8196093 

RichOP..Moum!_PR$_7 _Tables 
9.18.08 

Field ID 

(Laboratory LCS) 

(Laboratory LCS) 

(Laboratory MB) 

(Laboratory MB) 

PRS7-AL-109AN 

(Laboratory Oup) 

PRS7-AL-111AN 

PRS7-AL-123N 

PRS7-AL-11 OAS 

PRS7-AL-111AS 

PRS? -AL -123S 

Daily Pulser 

Det No. 

Laboratory ID Pu·Th Pass 

F8G 140000-092C 45 Yes 

F8G140000-093C 54 Yes 

F8G140000-092B 75 Yes 

F8G140000-0938 52 Yes 

F8G100253-001 76/69 Yes 

F8G100253-001X 82/73 Yes 

F8G1 00253-002 49/74 Yes 

F8G1 00253-003 50/47 Yes 

FSG 100253-004 79/48 Yes 

F8G1 00253-005 80/49 Yes 

F8G 100253-006 81/50 Yes 

I Monthly Background I Yes 

Monthly Calibration Yes 

Tracer Yields LCS 

CL: 30- CL: 30- CL: 79· CL: 84- CL: 79· 
110% 110% 113% 123% 122% 

Pu-242 Th-229 Pu-238 Pu-239 Th-230 

84 NA 108 109 NA 

NA 75 NA NA 98 

76 NA NA NA NA 

NA 67 NA NA NA 

96 85 108 109 98 

89 73 108 109 98 

97 85 108 109 98 

87 93 108 109 98 

90 88 108 109 98 

93 80 108 109 98 

89 88 108 109 98 
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Table 22 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8Gl00253 

Daily Pulser Tracer Yield LCS 
Uranium Det No. CL: 30-110% CL: 66·125% CL: 64·123% 

U Batch FieldiD Laboratory ID u Pass U-232 U-234 U-238 
8196094 (Laboratory LCS) F8G140000-094C 54 Yes 77 81 74 
8196094 (Laboratory MB) F8G140000-094B 52 Yes 70 NA NA -
8196094 PRS7-AL-109AN F8G1 00253-001 63 Yes 76 81 74 

,8196094 (Laboratory Dup) F8G 100253-001 X 64 Yes 81 81 74 

8196094 PRS7-AL-111AN F8G1 00253-002 66 Yes 86 81 74 

8196094 PRS7-Al-123N F8G1 00253-003 69 ' Yes 81 81 74 

8196094 PRS7-AL·110AS F8G1 00253-004 73 Yes 82 . 81 74 

8196094 PRS7-AL-111AS F8G100253-005 74 Yes 93 81 74 

8196094 PRS7-AL-123S F8G1 00253-006 66 Yes 86 81 74 

Monthly Background Yes 

Monthly Calibration Yes 

Method Blank 
Laboratory Duplicate Field Duplicate (pCi/g) 

I 
I 

Value 1 Value2 
Value 2 (pCi/g) I Field ID Batch Isotope (pCi/g) (pCi/g) RPD Value 1 (pCi/g) RPD CL: > RL 

8196092 Pu-238 0.017 (J) 0.024 35. NA NA NA ND 

PRS7-AL·109AN 8196092 Pu-239 -0.0037 (U) 0.0040 (U) 6210. NA NA NA ND 

8196093 Th-228 0.68 0.85 23 NA NA NA ND 

~. 

Ric( idYRS_7_TabJe9 
9.R -



3006XXXXXX-1004260002

 
205

Table 22 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8G100253 

Laboratory Duplicate 

Value1 Value 2 
Field ID Batch Isotope (pCi/g) (pCi/g) 

8196093 Th-230 1.55 1.56 
I 

8196093 Th-232 0.68 0.72 

PRS7-AL-109AN 8196094 U-234 0.77 0.72 

8196094 U-235 0.070 (J} 0.064 (J) 

8196094 U-238 0.94 0.81 

Note(s): 
• Detector (48) failed the inftial full width half maximum criteria but passed the recount analysis. 

c~ denotes controllimff. 
Det No. denotes detector number. 
ID denotes identifier. 
J denotes resuft is greater than sample detection limit but less than stated reporting limit. 

LCS denotes laboratol}' control sample. 

MB denotes method blank. 
NA denotes not applicable. 

ND denotes not detected. 
pCilg denotes picoCurie(s) per gram. 

RL denotes reporting limit. 
RPD denotes relative percent difference. 
U denotes result is less than the sample detection limit. 

Rk!IDP-Mound..PRS] _Tables 
9.18.08 

Method Blank 
Field Duplicate (pCi/g) 

RPD Value 1 (pCi/g) Value 2 (pCi/g) RPD CL: > RL 

0.7 NA NA NA ND 

5 NA NA NA ND 

6 NA NA NA ND 

9* NA NA NA ND 

14 · NA NA NA ND 
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Table23 
Package Completeness Checklist for Lot F8G290143 

Review Item 

Table of Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in the report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

RichDP-Mwnd_PRS 7 Tables 
9.18.08 

Present? Comment 

yes 

yes 

yes 

yes 

yes 
no Reference methods are listed 

yes 

yes 
·, 

yes 

yes 

yes Analyte, activity, and reference date .. Certificates not 
included. 

yes 

no 

~. ·. 
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Table24 
Alpha Spectroscopy Quality Control Review for Lot F8G290143 

Lot F8G290143 

Plutonium and Thorium 

Pu Batch Th Batch 

8213124 NA 

8220185 NA 

NA 8213127 

NA 8220186 

NA 8214401 

8213124 NA 

8220185 NA 

NA 8213127 

NA 8220186 

NA 8214401 

8213124 8213127 

8213124 8213127 

8213124 8213127 

8213124 8213127 

8213124 8213127 

8213124 8213127 

8213124 8213127 

8220185 8213127 

8213124 8220186 

8213124 8213127 

RiehDP-MoundYRS_7 _Tables 
9.18.08~ . 

Field ID 

(Lab LCS} 

(Lab LCS) 

(Lab LCS) 

(Lab LCS) 

(Lab LCS} 

(Lab MB) 

(Lab MB) 

(Lab MB) 

(Lab MB) 

(Lab MB) 

PRS7-AL-125 

(Lab Dup) 

PRS7 -AL -126 

PRS7-AL-128A 

PRS7-AL-129 

PRS7 -AL -130 

PRS7-AL-131 

PRS7-AL-132 

PRS7-AL-133 

PRS7-AL-124 

Daily Pulser 

Det No. 

Laboratory ID Pu-Th Pass 

F8G31 0000-124C 57 Yes 

F8H070000-185C 59 Yes 

F8G310000-127C 57 Yes 

F8H070000-186C 73 Yes 

F8G310000-183C 49 Yes 

F8G31 0000-1248 75 Yes 

F8H070G00-185B 75 Yes 

F8G310000-t27B 55 Yes 

F8H070000-186B 68 Yes 

F8G310000-183B 57 Yes 

F8G290143-001 45/47 Yes 

F8G290143-001 X 46/48 Yes 

F8G290143-002 47/49 Yes 

F8G290143-003 76/50 Yes 

F8G290143-004 78/53 Yes 

F8G290143-005 79/56 Yes 

F8G290143-006 80/59 Yes 

F8G290143-007 76/65 Yes 

F8G290143-008 82/66 Yes 

F8G290143-009 83/68 Yes 

Tracer Yields LCS 

I CL: 30· CL: 30· CL: 82· CL: 91· CL: 83-
110% 110% 117% 122% 120% 

Pu-242 Th-229 Pu-238 Pu-239 Th-230 

93 NA 103 116 NA 

85/85 NA 113/105 114/121 NA 

NA 84 NA NA 101 

NA 87/94 NA NA 97/96 

NA 82 NA NA 113 

89 NA 103 116 NA 

90 NA 113/105 114/121 NA 

NA 86 NA NA 101 

NA 94 NA NA 97/96 

NA 85 NA NA 113 

90 53 103 116 101 

95 56 103 116 101 

89 59 103 116 101 

81 62 103 116 101 

91 60 103 116 101 

93 42 103 116 101 

89 35 103 116 101 

87 61 113/105 114/121 101 

79 41 103 116 97/96 

92 50 103 116 101 
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Table 24 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8G290143 

Lot F8G290143 Daily Pulser 

Plutonium and Thorium Del No. 

Pu Batch Th Batch Field ID Laboratory ID Pu·Th 

8213124 8213127 PRS7 ·AL ·135 F8G290143·010 84/73 

. 8213124 8213127 PRS7·AL·136 F8G290143·011 85/74 

8213124 8213127 PRS7·AL·137 F8G290143·012 73/45 

8213124 8214401 PRS7 ·AL-138 F8G290143·013 74/46 

NA 8214401 (Lab Dup) F8G290143·013X 47 

8213124 8213127 PRS7·AL·139 F8G290143·014 45/46 

8213124 8213127 PRS7·AL·140 F8G290143-015 46/47 

8213124 8213127 PRS7·AL·141 F8G290143·016 47/48 

8213124 8213127 PRS7·AL·142 F8G290143·017 86/49 

8213124 8213127 PRS7-AL·143 F8G290143·018 49/50 

8213124 8213127 PRS7·AL-144 F8G290143·019 50/53 

8213124 8213127 PRS7-AL·145 F8G290143·020 53/56 

8213124 8213127 PRS7-AL·146 F8G290143·021 87/59 

Detector 78 failed the initial ross count criteria but assed the recount anal sis. 

Monthly Background Yes 

Monthly Calibration Yes 

·. 
··==~----------

Rit<.____ : J-"RS_T_Tabtes 
9.18.l --

Pass 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Tracer Yields LCS 

CL: 30· CL: 30· CL: 82· CL: 91· CL: 83· 
110% 110% 117% 122% 120% 

Pu-242 Th-229 Pu-238 Pu-239 Th·230 

97 43 103 116 101 

92 46 103 116 101 

100 63 103 116 101 

86 78 103 116 113 

NA 72 NA NA 113 

91 64 103 116 101 

82 68 103 116 101 

.85 50 103 116 101 

51 82 103 116 101 

95 64 103 116 101 

95 69 103 116 101 

78 57 103 116 101 

86 92 103 116 101 
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Table 24 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8G290143 

U Batch 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

&213129 

8213129 

8213129 

8213129 

8213129 

8213129 

RiChDP-MoundYRS_7 _Tables 
9.18.Q8 

Uranium 

Field ID 

(Lab LCS) 

(Lab MB) 

PRS7-AL-125 

(Lab Dupl 

PRS7-AL-126 

PRS7-AL-128A 

PRS7-AL-129 

PRS7-AL-130 

PRS7-AL-131 

PRS7 -AL-132 

PRS7-AL-133 

PRS7-AL-124 

PRS7-AL-135 . 

PRS7-AL-136 

PRS7-AL-137 

PRS7-AL-138 

PRS7-AL-139 

PRS7-AL-140 

PRS7-AL-141 

PRS7-AL-142 

PRS7-AL-143 

PRS7-AL-144 

Daily Pulser 

Det No. 

Laboratory ID u Pass 
F8G31 0000-129C 54 Yes 

F8G310000-129B 52 Yes 

F8G290143-001 59 Yes 

F8G290143-001X 65 Yes 

F8G290143-002 66 Yes 

F8G290143-003 68 Yes 

F8G290143-004 73 Yes 

F8G290143-005 74 Yes 

F8G290143-006 45 Yes 

F8G290143-007 46 Yes 

F8G290143-008 47 Yes 

F8G290143-009 48 Yes 

F8G290143-01 0 49 Yes 
! 

F8G290143-011 50 Yes 

F8G290143-012 53 Yes 

F8G)90143-013 56 Yes 

F8G290143-014 59 Yes 

F8G290143-015 65 Yes 

F8G290143-016 66 Yes 

F8G290143-017 68 Yes 

F8G290143-018 73 Yes 

F8G290143-019 74 Yes 

Tracer Yield LCS 

CL: 30·110% CL: 70·122% CL: 69·119% 

U-232 U-234 U-238 

85 107 87 

104 107 87 

89 107 87 

90 107 87 

92 107 87 

91 107 87 

98 107 87 

90 107 87 

89 107 87 

31 107 87 

89 107 87 

91 107 87 

85 107 87 

90 107 87 

95 107 87 

79 107 87 

85 107 87 

88 107 87 

87 107 87 

67 107 87 

86 107 87 

91 107 87 



3006XXXXXX-1004260002

 
210

Table 24 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8G290143 

Daily Pulser Tracer Yield LCS 
Uranium Det No. CL: 30-110% CL: 70-122% CL: 69·119% 

U Batch FieldiD Laboratory ID u Pass U-232 U-234 U-238 
8213129 (Lab LCS) F8G31 0000-129C 54 Yes 85 107 87 

8213129 PRS7-AL-145 F8G290143-020 45 Yes 88 107 87 

8213129 PRS7-AL-146 F8G290143-021 46 Yes 87 107 87 

Monthly Background Yes 

Monthly Calibration Yes 
-

Method Blank 
Laboratory Duplicate Field Duplicate (pCi/g) 

Value 1 Value2 
FieldiD Batch Isotope (pCi/g) (pCi/g) RPD Value 1 (pCi/g) Value 2 (pCi/g) RPD CL: > RL 

8213124 Pu-238 0.156 0.144 8 NA NA NA ND 

8213124 Pu-239 0.008 (U) 0.004 (U) 72* NA NA NA ND 

8213127 Th-228 1.10 0.94 15 NA NA NA ND 

I 8213127 Th-230 1.26 1.56 21 NA NA NA ND 
PRS7 -AL -125 

8213127 Th-232 0.65 0.85 27 NA NA NA ND 

8213129 U-234 0.98 1.29 27 NA NA NA ND 

8213129 U-235 0.068 (J) 0.055 (J) 21. NA NA NA ND 

8213129 U-238 1.01 1.13 11 NA NA NA ND 

Ric:. _/· d_PRS_7_Tables 
9.1!:. .. -·j 
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Table 24 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8G290143 

Laboratory Duplicate 

Value 1 Value2 
FieldiD Batch Isotope (pCi/g} (pCi/g} 

8214401 Th-228 2.87 4.24 
PRS?-AL-138 8214401 Th-230 2.36 2.58 

8214401 Th-232 2.90 3.22 

Note(sJ: 
• Detector (48) failed the inffial full width half maximum criteria but passed the recount analysis. 

CL denotes control/imff. 
Del No. denotes detector number. 

ID denotes identifier. 
J denotes result is greater than sample detection limit but less than steted reporting /im1l. 

LCS denotes laboratory control sample. 

MB denotes method blank. 
NA denotes not applicable. · 
ND denotes not detected. 
pCilg denotes picoCune(s) per gram. 

RL denotes reporting limff. 
RPD denotes relllfive percent difference. 
U denotes result is less than the sample detection limit. 

RichDP-MoondJ'RS_7_TitlleS 
o111n11 

Method Blank 
Field Duplicate (pCi/g) 

RPD Value 1 (pCi/g) Value 2 (pCi/g) RPD CL: >RL 

39 NA NA NA ND 

9 NA NA NA ND 

10 NA NA NA ND 
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Table25 
Package Completeness Checklist for Lot F8H130258 

Review Item 

Table of Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in the report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

Rid!DP-Moond_PRS 7_Tables 
9.16.08 

Present? Comment 

yes 

yes 

yes 

yes 

yes 
no Reference methods are listed 

yes 

yes 

yes 

yes 

yes Analyte, activity, and reference date. Certificates not 
included. 

yes 

no 
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Table26 
Alpha Spectroscopy Quality Control Review for Lot F8HI30258 

Lot F8H130258 Daily Pulser 
I 

Plutonium and Thorium Det No. 

Pu Batch Th Batch Field ID Laboratory ID Pu-Th Pass 
8228107 NA (Lab LCS) F8H150000-107C 54 Yes 

NA 8233122 (Lab LCS) F8H200000-122C 62 Yes 

8228107 NA (Lab MB) F8H 150000-1078 78* Yes 

NA 8233122 (Lab MB) F8H200000-122B 61 Yes 

8228107 8233122 PRS7-AL-126A F8G290143-001 75/46 Yes 

8228107 8233122 (LabDup) F8G290143-001X 76/47 Yes 

8228107 8233122 PRS7-AL-138A F8G290143-002 53/48 Yes 

8228107 8233122 PRS7-AL-149 F!lG290143-003 56/49 Yes 

8228107 8233122 PRS?-AL-150 F8G290143-004 59/50 Yes 

_Detector 78 failed the initial ross count criteria but assed the recount anal sis. 

U Batch 

8228111 

8228111 

8228111 

RichDP·Masnd_pRS]_Tables 
9.18.08 

Uranium 

Field ID Laboratory ID 

(Lab LCS) F8H150000-111C 

(LabMB) F8H150000-111B 

PRS7 -AL -126A F8G290143-001 

Monthly Background Yes 

Monthly Calibration Yes 

Daily Pulser 

Det No. 

u Pass 

64 Yes 

63 Yes 

53 Yes 

Tracer Yields LCS 

CL: 30· CL: 30- CL: 82· CL: 91· CL: 83· 
110% 110% 117% 122% 120% 

Pu-242 Th-229 Pu-238 Pu-239 Th-230 

95 NA 87 97 NA 

NA 75 NA NA 107 

86 NA 87 97 NA 

NA 81 NA NA 107 

88 78 87 97 107 

89 76 87 97 107 

84 76 87 97 107 

98 80 87 97 107 

92 76 87 97 107 

Tracer Yield LCS 

CL: 30·110% CL: 70-122% CL: 69-119% 

U-232 U-234 U-238 

87 104 91 

83 104 91 

84 104 91 
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Table 26 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8Hl30258 

-
Daily Pulser Tracer Yield LCS 

Uranium Det No. CL: 30·110% CL: 70·122% CL: 69-119% 

U Batch FieldiD Laboratory ID u Pass U-232 U-234 U-238 
8228111 (Lab LCS) F8H150000-111C 64 Yes 87 104 91 

8228111 (Lab DllQl F8G290143-001 X 56 Yes 79 104 91 

8228111 PRS7 -AL ·138A F8G290143-002 59 Yes 82 104 91 

8228111 PRS7 -AL -149 F8G290143-003 65 Yes 79 104 91 

8228111 PRS?-AL-150 F8G290143-004 66 Yes 91 104 91 

Monthly Background Yes 

Monthly Calibration Yes 

Ric _: fPRSJ_Tibl&s 
9.18.11 -
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Table 24 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8G290143 

Lot F8G290143 Daily Pulser 

Plutonium and Thorium Del No. 

Pu Batch Th Batch Field ID Laboratory ID Pu·Th 

8213124 8213127 PRS7 ·AL ·135 F8G290143·010 84/73 

. 8213124 8213127 PRS7·AL·136 F8G290143·011 85/74 

8213124 8213127 PRS7·AL·137 F8G290143·012 73/45 

8213124 8214401 PRS7 ·AL-138 F8G290143·013 74/46 

NA 8214401 (Lab Dup) F8G290143·013X 47 

8213124 8213127 PRS7·AL·139 F8G290143·014 45/46 

8213124 8213127 PRS7·AL·140 F8G290143-015 46/47 

8213124 8213127 PRS7·AL·141 F8G290143·016 47/48 

8213124 8213127 PRS7·AL·142 F8G290143·017 86/49 

8213124 8213127 PRS7-AL·143 F8G290143·018 49/50 

8213124 8213127 PRS7·AL-144 F8G290143·019 50/53 

8213124 8213127 PRS7-AL·145 F8G290143·020 53/56 

8213124 8213127 PRS7-AL·146 F8G290143·021 87/59 

Detector 78 failed the initial ross count criteria but assed the recount anal sis. 

Monthly Background Yes 

Monthly Calibration Yes 

·. 
··==~----------

Rit<.____ : J-"RS_T_Tabtes 
9.18.l --

Pass 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Tracer Yields LCS 

CL: 30· CL: 30· CL: 82· CL: 91· CL: 83· 
110% 110% 117% 122% 120% 

Pu-242 Th-229 Pu-238 Pu-239 Th·230 

97 43 103 116 101 

92 46 103 116 101 

100 63 103 116 101 

86 78 103 116 113 

NA 72 NA NA 113 

91 64 103 116 101 

82 68 103 116 101 

.85 50 103 116 101 

51 82 103 116 101 

95 64 103 116 101 

95 69 103 116 101 

78 57 103 116 101 

86 92 103 116 101 
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Table 24 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8G290143 

U Batch 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

8213129 

&213129 

8213129 

8213129 

8213129 

8213129 

8213129 

RiChDP-MoundYRS_7 _Tables 
9.18.Q8 

Uranium 

Field ID 

(Lab LCS) 

(Lab MB) 

PRS7-AL-125 

(Lab Dupl 

PRS7-AL-126 

PRS7-AL-128A 

PRS7-AL-129 

PRS7-AL-130 

PRS7-AL-131 

PRS7 -AL-132 

PRS7-AL-133 

PRS7-AL-124 

PRS7-AL-135 . 

PRS7-AL-136 

PRS7-AL-137 

PRS7-AL-138 

PRS7-AL-139 

PRS7-AL-140 

PRS7-AL-141 

PRS7-AL-142 

PRS7-AL-143 

PRS7-AL-144 

Daily Pulser 

Det No. 

Laboratory ID u Pass 
F8G31 0000-129C 54 Yes 

F8G310000-129B 52 Yes 

F8G290143-001 59 Yes 

F8G290143-001X 65 Yes 

F8G290143-002 66 Yes 

F8G290143-003 68 Yes 

F8G290143-004 73 Yes 

F8G290143-005 74 Yes 

F8G290143-006 45 Yes 

F8G290143-007 46 Yes 

F8G290143-008 47 Yes 

F8G290143-009 48 Yes 

F8G290143-01 0 49 Yes 
! 

F8G290143-011 50 Yes 

F8G290143-012 53 Yes 

F8G)90143-013 56 Yes 

F8G290143-014 59 Yes 

F8G290143-015 65 Yes 

F8G290143-016 66 Yes 

F8G290143-017 68 Yes 

F8G290143-018 73 Yes 

F8G290143-019 74 Yes 

Tracer Yield LCS 

CL: 30·110% CL: 70·122% CL: 69·119% 

U-232 U-234 U-238 

85 107 87 

104 107 87 

89 107 87 

90 107 87 

92 107 87 

91 107 87 

98 107 87 

90 107 87 

89 107 87 

31 107 87 

89 107 87 

91 107 87 

85 107 87 

90 107 87 

95 107 87 

79 107 87 

85 107 87 

88 107 87 

87 107 87 

67 107 87 

86 107 87 

91 107 87 
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Table 24 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8G290143 

Daily Pulser Tracer Yield LCS 
Uranium Det No. CL: 30-110% CL: 70-122% CL: 69·119% 

U Batch FieldiD Laboratory ID u Pass U-232 U-234 U-238 
8213129 (Lab LCS) F8G31 0000-129C 54 Yes 85 107 87 

8213129 PRS7-AL-145 F8G290143-020 45 Yes 88 107 87 

8213129 PRS7-AL-146 F8G290143-021 46 Yes 87 107 87 

Monthly Background Yes 

Monthly Calibration Yes 
-

Method Blank 
Laboratory Duplicate Field Duplicate (pCi/g) 

Value 1 Value2 
FieldiD Batch Isotope (pCi/g) (pCi/g) RPD Value 1 (pCi/g) Value 2 (pCi/g) RPD CL: > RL 

8213124 Pu-238 0.156 0.144 8 NA NA NA ND 

8213124 Pu-239 0.008 (U) 0.004 (U) 72* NA NA NA ND 

8213127 Th-228 1.10 0.94 15 NA NA NA ND 

I 8213127 Th-230 1.26 1.56 21 NA NA NA ND 
PRS7 -AL -125 

8213127 Th-232 0.65 0.85 27 NA NA NA ND 

8213129 U-234 0.98 1.29 27 NA NA NA ND 

8213129 U-235 0.068 (J) 0.055 (J) 21. NA NA NA ND 

8213129 U-238 1.01 1.13 11 NA NA NA ND 

Ric:. _/· d_PRS_7_Tables 
9.1!:. .. -·j 
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Table 24 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8G290143 

Laboratory Duplicate 

Value 1 Value2 
FieldiD Batch Isotope (pCi/g} (pCi/g} 

8214401 Th-228 2.87 4.24 
PRS?-AL-138 8214401 Th-230 2.36 2.58 

8214401 Th-232 2.90 3.22 

Note(sJ: 
• Detector (48) failed the inffial full width half maximum criteria but passed the recount analysis. 

CL denotes control/imff. 
Del No. denotes detector number. 

ID denotes identifier. 
J denotes result is greater than sample detection limit but less than steted reporting /im1l. 

LCS denotes laboratory control sample. 

MB denotes method blank. 
NA denotes not applicable. · 
ND denotes not detected. 
pCilg denotes picoCune(s) per gram. 

RL denotes reporting limff. 
RPD denotes relllfive percent difference. 
U denotes result is less than the sample detection limit. 

RichDP-MoondJ'RS_7_TitlleS 
o111n11 

Method Blank 
Field Duplicate (pCi/g) 

RPD Value 1 (pCi/g) Value 2 (pCi/g) RPD CL: >RL 

39 NA NA NA ND 

9 NA NA NA ND 

10 NA NA NA ND 
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Table26 
Alpha Spectroscopy Quality Control Review for Lot F8HI30258 

Lot F8H130258 Daily Pulser 
I 

Plutonium and Thorium Det No. 

Pu Batch Th Batch Field ID Laboratory ID Pu-Th Pass 
8228107 NA (Lab LCS) F8H150000-107C 54 Yes 

NA 8233122 (Lab LCS) F8H200000-122C 62 Yes 

8228107 NA (Lab MB) F8H 150000-1078 78* Yes 

NA 8233122 (Lab MB) F8H200000-122B 61 Yes 

8228107 8233122 PRS7-AL-126A F8G290143-001 75/46 Yes 

8228107 8233122 (LabDup) F8G290143-001X 76/47 Yes 

8228107 8233122 PRS7-AL-138A F8G290143-002 53/48 Yes 

8228107 8233122 PRS7-AL-149 F!lG290143-003 56/49 Yes 

8228107 8233122 PRS?-AL-150 F8G290143-004 59/50 Yes 

_Detector 78 failed the initial ross count criteria but assed the recount anal sis. 

U Batch 

8228111 

8228111 

8228111 

RichDP·Masnd_pRS]_Tables 
9.18.08 

Uranium 

Field ID Laboratory ID 

(Lab LCS) F8H150000-111C 

(LabMB) F8H150000-111B 

PRS7 -AL -126A F8G290143-001 

Monthly Background Yes 

Monthly Calibration Yes 

Daily Pulser 

Det No. 

u Pass 

64 Yes 

63 Yes 

53 Yes 

Tracer Yields LCS 

CL: 30· CL: 30- CL: 82· CL: 91· CL: 83· 
110% 110% 117% 122% 120% 

Pu-242 Th-229 Pu-238 Pu-239 Th-230 

95 NA 87 97 NA 

NA 75 NA NA 107 

86 NA 87 97 NA 

NA 81 NA NA 107 

88 78 87 97 107 

89 76 87 97 107 

84 76 87 97 107 

98 80 87 97 107 

92 76 87 97 107 

Tracer Yield LCS 

CL: 30·110% CL: 70-122% CL: 69-119% 

U-232 U-234 U-238 

87 104 91 

83 104 91 

84 104 91 



3006XXXXXX-1004260002

 
220

Table 26 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8Hl30258 

-
Daily Pulser Tracer Yield LCS 

Uranium Det No. CL: 30·110% CL: 70·122% CL: 69-119% 

U Batch FieldiD Laboratory ID u Pass U-232 U-234 U-238 
8228111 (Lab LCS) F8H150000-111C 64 Yes 87 104 91 

8228111 (Lab DllQl F8G290143-001 X 56 Yes 79 104 91 

8228111 PRS7 -AL ·138A F8G290143-002 59 Yes 82 104 91 

8228111 PRS7 -AL -149 F8G290143-003 65 Yes 79 104 91 

8228111 PRS?-AL-150 F8G290143-004 66 Yes 91 104 91 

Monthly Background Yes 

Monthly Calibration Yes 

Ric _: fPRSJ_Tibl&s 
9.18.11 -
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Table 26 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8Hl30258 

Laboratory Duplicate 

Value 1 Value 2 
FieldiD Batch Isotope (pCi/g) (pCi/g) 

8228107 Pu-238 0.0020(U) -0.0020 (U\ 

8228107 Pu-239 0.0060 (J) 0.0020 (U) 

8233122 Th-228 0.85 0.80 

8233122 Th-230 1.50 1.44 
PRS7 ·AL -126A 

8233122 Th-232 0.65 0.78 

8228111 U-234 0.78 0.96 

8228111 U-235 0.0 JU) 0.017(U) 

8228111 U-238 0.97 0.95 

Note(s): 
• Detector (48) failed the inffial full width half maximum criteria but passed the recount analysis. 

CL denotes control limit. 

Det No. denotes defector number. 

10 denotes identifier. 
J denotes result is greater than sample detection limit but less than stated reporting limit. 

LCS denotes laboratory control sample. 

MB denotes method blank. 
NA denotes not applicable. 

ND denotes not detected. 

pCi!g denotes picoCurie(s) per gram. 
RL denotes reporting limft. 

RPD denotes relative percent difference. 
U denotes result is less than the sample detection limit. 

RichDP-Mound_F•RSJ..:. rabl&s 
9.18.08 

Method Blank 
Field Duplicate (pCi/g) 

RPD Value 1 (pCi/g) Value 2 (pCilg) RPD CL: >RL 

2080' NA NA NA ND 

101 • NA NA NA ND 

6 NA NA NA ND 
·-

4 NA NA NA ND 

19 NA NA NA ND 

21 NA NA NA ND 

200. NA NA NA ND 

1 NA NA NA ND 
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Table27 
Package Completeness Checklist for Lot F8B280295 

Review Item 

Table of Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in the report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

RichDP-M<luM_PRS l_Tables 
9.18.08 

Present? Comment 

' yes 

yes 

yes 

yes 

yes 
no Reference methods are listed 

yes 

yes 

yes 

yes 

yes Analyte, activity, and reference date. Certificates not 
included. 

yes 

no 
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/·' ,. 
\ 

Table 28 
Alpha Spectroscopy Quality Control Review for Lot F8B280295 

Lot 
FBB280295 

Th Batch 

8063125 

8072203 

8063125 

8072203 

8063125 

8063125 

8063125 

8063125 

8063125 

8072203 

8072203 

8063125 

8063125 

8063125 

8063125 

8063125 

8063125 

8063125 

8063125 

8063125 

8063125 

8063125 

8063125 

8063125 

8063125 

8063125 

Rk:hDP-Mound_pRS_7_Tables 
9.18.08 

Daily Pulser Tracer Yield 

Thorium-228, ·230, -232 Det No. CL:30·110% 

Field ID Laboratory ID Th Pass Th-229 

(lab LCS) .F8C030000-125C 72 Yes 84 

(Lab LCS) F8C120000-203C 23 Yes 86 

(Lab MB) F8C030000-1258 45 Yes 56 

(Lab MB) F8C120000-203B 55 Yes 89 

MHA 13-AL-027 . F8B280295-001 1 Yes 76 

(Lab Dup) F8B280295-001 X 3 Yes 74 

MHA 13-AL -028 F8B280295-002 4 Yes 40 

MHA 13-AL-029 F8B280295-003 6 Yes 61 

MHA 13-AL -030 F8B280295-004 7 Yes 71 

MHA13-AL-031 F8B280295-005 18 Yes 80 

(Lab Dup) F88280295-005X 20 Yes 83 

MHA 13-AL -032 F88280295-006 18 Yes 65 

MHA 13-AL -033 F88280295-007 20 Yes 66 

MHA 13-AL -034 F8B280295-008 21 Yes 51 

MHA13-AL-035 F8B2S0295-009 22 Yes 67 

MHA13-AL-036 F88280295-01 0 23 Yes 57 

MHA 13-AL -037 F8B280295-011 24 * Yes 78 

MHA 13-AL -038 F8B280295-012 49 Yes 41 

MHA 13-AL -039 F8B280295-013 50 Yes 61 

MHA 13-AL-040 F88280295-014 51 Yes 79 

MHA13-AL-041 F8B280295-015 53 Yes 80 

MHA 13-AL -042 F88280295-016 56 Yes 70 

MHA 13-AL-043 F88280295~017 53 Yes 35 

MHA 13-AL -044 F8B280295-018 70 Yes 82 

MHA 13-AL -045 F88280295-019 74 Yes 80 

MHA13-AL-046 F88280295-020 49 Yes 52 

Monthly Background Yes 

Monthly Calibration Yes 

LCS 

CL: 79·122% 

Th-230 

108 

100 

108 

100 

108 

108 

108 

108 

108 

100 

100 

108 

108 

108 

108 

108 

108 

108 

108 

108 

108 

108 

108 

108 

108 

108 
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Table 28 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8B280295 

: 

Laboratory Duplicate Field Duplicate 

Value Value Value Value 
1 2 1 2 

FieldiD Batch Isotope (pCi/g) (pCi/g) RPD (pCi/g) (pCi/g) 
MHA13-AL- 8063125 Th-228 0.41 0.36 14 NA NA 

027 
8063125 Th-230 0.92 0.71 25 NA NA 

8063125 Th-232 0.37 0.35 5 NA NA 
MHA13-AL- 8072203 Th-228 1.05 0.89 16 NA NA 

031 
8072203 Th-230 1.11 0.95 16 NA NA 

8072203. Th-232 0.99 1.01 1 NA NA 

Note(s): 

• Detector 24 failed the gross count criteria on the inffial pulsar check but passed on the recount analysis. 

CL denotes controllimff. 

Det No. denotes detector numbflr. 

ID denotes identifier. 

LCS denotes laboratory control sample. 

NA denotes not applicable. 

NO denotes not detected. 

pCilg denotes picoCurie(s) per gram. 

RL denotes reponing limff. 

RPDdenotes relative percent difference. 

Th denotes thorium. 

RichDP-Mound_pRsJ _Tables 
9.18.08 

Method 
Blank 
(pCi/g) 

CL: > 
RPD RL 

NA ND 

NA ND 

NA ND 

NA ND 

NA 0.125 

NA ND 



3006XXXXXX-1004260002

 
225

Table 29 
Package Completeness Checklist for Lot F8C180227 

Review Item 

Table of Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in the report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

Rid!DP-Mound...PRS_7_Tabfes 
9.18.08 

Present? 

yes 

yes 

yes 

yes 

yes 

no 

yes 

yes 

yes 

yes 

yes 

yes 

no 

Comment 

Reference methods are listed 

Analyte, activity, and reference date. 

Certificates not included. 

Chain of custody not relinquished 
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Table30 
Alpha Spectroscopy Quality Control Review for Lot F8C180227 

Th Batch 

8080101 

8080101 

8080101 

8080101 

8080101 

8080101 

8080101 

8080101 

8080101 

"" 9.18.~ 

· _}PRS_l_rsbles 

Lot FSC180227 

Thorium-228,230,232 

Field ID Laboratory ID 

(Laboratory LCS) F8C200000-1 01 C 

(Laboratory MB) F8C200000-1 018 

MHA5-AL-050 F8C180227-001 

(Laboratory Dup) F8C180227 -001 X 

MHA5-AL-051 F8C180227 -002 

MHA5-AL·052 F8C 180227-003 

MHAS-AL-053 F8C180227-004 

MHAS-AL-054 F8C180227-005 

MHA5-AL-055 F8C180227-006 

Daily Pulser 

Det No. 

Th Pass 

22 Yes 

21 Yes 

53 Yes 

56 Yes 

6 Yes 

7 Yes 

8 Yes 

18 Yes 

20 Yes 

Monthly Background Yes 

Monthly Calibration Yes 

Tracer Yield LCS 

CL: 30·110% CL: 79-122% 

Th-229 Th-230 

89 99 

68 NA 

69 99 

42 99 

70 99 

64 99 

68 99 

66 99 

69 99 
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Table 30 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8C180227 

Laboratory Duplicate 

Field ID Batch 

8080101 

MHA5-AL-050 8080101 

8080101 

Note(s): 
%R denotes percent recovery. 
CL denotes control lim~. 

Isotope 

Th-228 

Th-230 

Th-232 

Del No. denotes detector number. 

ID denotes identifier. 

LCS denotes laboratory control sample. 

MB denotes method blank. 
MS deMtes matrix spike. 
MSD denotes matrix spike duplicate. 
NA denotes not applicable. 
pCilg denotes picoCurie(s) per gram. 
RL denotes reporting limit. 
RPD denotes relative percent difference. 

f&IIOP-Mound_PRS_7 _7 a/JIM 
ftfi/M 

Value 1 
(pCi/g) 

1.15 

0.92 

1.26 

Value 2 
(pCilg) 

1.54 

0.94 

1.54 

Method Blank 
Field Duplicate (pCi/g) 

Value 1 Value 2 
RPD (pCi/g) (pCi/g) RPD CL: > RL 

29 NA NA NA ND 

3 NA NA NA ND 

20 NA NA NA ND 
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Table31 
Package Completeness Checklist for Lot F8E310153 

Review Item 

Table of Contents 

Case narrative 

·cover page 

Cross reference page 

Description of data qualifiers used in the report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

RichDP-Mound_pRS_l _Tables 
9.taos 

Present? 

yes 

yes 

yes 

yes 

yes 

no 

yes 

yes 

Yes 

yes 

yes 

yes 

no 

Comment 

Reference methods are listed 

Analyte, activity, and reference date. 

Certificates not included. 
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Table32 
Alpha Spectroscopy Quality Control Review for Lot F8E310153 

Lot F8E310153 

Plutonium and Thorium 

Pu Batch Th Batch 

8154314 

NA 

8154314 

NA 

8154314 

8154314 

8154314 

8154314 

8154314 

8154314 

RlctrDP-Mwnd_PRS_7_Tsbles 
!HB.OB 

NA 

8154316 

NA 

8154316 

8154316 

8154316 

8154316 

8154316 

8154316 

8154316 

Field ID 

(Laboratory LCS) 

(Laboratory LCS) 

(Laboratory MB) 

(Laboratory MB) 

PRS7-AL·071A 

(Laboratory Dup) 

PRS7·AL·072A 

PRS?-AL-114 

PRS?·AL-115 

PRS7·AL·116 

Daily Pulser 

Det 
No. 

Laboratory ID Pu·Th Pass 

F8F020000-314C 55 Yes 

F8F020000-316C 68 Yes 

F8F020000·314B . 76 Yes 

F8F020000-316B 67 Yes 

F8E31 0153-001 75/66 Yes 

F8E310153-001X 76/6 Yes 

F8E31 0153·002 78 I 7 Yes 

F8E310153-003 79/8 Yes 

F8E310153-004 80 I 1 Yes 

F8E31 0153-005 81/3 Yes 

Monthly Background Yes 

Monthly Calibration Yes 

Tracer Yields LCS 

CL: 30· CL: 30· CL: 79· CL: 84· CL: 79· 
110% 110% 113% 123% 122% 

Pu-242 Th-229 Pu-238 Pu-239 Th·230 

95 NA 97 99 NA 

NA 90 NA NA 102 

96 NA NA NA NA 

NA 84 NA NA NA 

89 65 97 99 102 

91 81 97 99 102 

92 64 97 99 102 

92 63 97 99 102 

94 76 97 99 102 

92 63 97 99 102 
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Table 32 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8E310153 

Daily Pulser 

Uranium Det No. 

U Batch Field ID Laboratory ID u Pass 
8154319 (Laboratory LCS) FBF020000-319C 68 Yes 

8154319 (Laboratory MB) F8F020000-319B 67 Yes 

8158152 (Laboratory LCS) F8F060000-152C. 48 Yes 

8158152 (Laboratory MB) F8F060000-1528 45 Yes 

8154319 PRS7-AL-071A F8E31 0153-001 46 Yes 

8154319 (Laboratory Dup) F8E310153-001X 47 Yes 

8158152 PRS7-AL-072A F8E310153-002 46 Yes 

8154319 • PRS7-AL-114 F8E31 0153-003 50 Yes 

8154319 PRS7-AL-115 F8E310153-004 53 Yes 

8154319 PRS7-AL-116 F8E310153-005 . 46 Yes 

Monthly Background Yes 

Monthly Calibration Yes 

·-. :::-~-------------; -.':'""': 
~PRS_7_Ttb/e$ ' 9.1t..~.-

Tracer Yield LCS 

CL: 30-110% CL: 66-125% CL: 64-123% 

U-232 U-234 U-238 

93 102 95 

96 102 95 

92/82 83/100 86/95 

88 83/100 86/95 

90 102 95 

92 102 95 

83 83/100 86/95 

83 102 95 

92 102 95 

81 102 95 
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Table 32 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8E310153 

Laboratory Duplicate 

Value 1 Value2 
Field ID Batch Isotope (pCi/g) {pCi/g) RPD 

8154314 Pu-238 0.014 (J) 0.020 (J) 34 

8154314 Pu-239 0.0020 (U) -0.0020 (U) 2820' 

8154316 T~-228 0.62 0.45 31 

8154316 Th-230 1.08 0.97 10 
PRS7-AL-071A 

8154316 Th-232 0.55 0.69 22 

8154319 U-234 0.77 0.59 26 

8154319 U-235 0.038 (J} -0.0048 (U) 258. 

8154319 U-238 0.79 0.83 5 

Note(s}: 
• Detector 24 failed the inftia/ gross count criteria of the pulsar check but passed the recount. 
Underlined detector failed the gross count criteria of the initial pulsar check, but passed on the recount 

CL denotes control limit. 
Del No. denotes detector n.umber. 
ID denotes identifier. 
J denotes result is greater than sample detection limit but less than stated reporting limit. 

LCS denotes laboratory control sample. 

• MB denotes method bflink. 
NA denoles not applicable. 
pCilg denotes picoCurie(s} per gram. 

RL denotes reporting limit. 
RPD denotes relative percent difference. 
U denotes result is less than the sample detection fimft. 

RichDP.MtJ/Jnd.PRS..}_Tab/e.s 
9.18.08 

Method Blank 
Field Duplicate (pCi/g) 

Value2 
Value 1 (pCi/g) (pCi/g) RPD CL: > RL 

NA NA NA NO 

NA NA NA NO 

NA NA NA NO 

NA NA NA ND 

NA NA NA NO 

NA NA NA ND 

NA NA NA NO 

NA NA NA NO 
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Table33 
Gamma Spectroscopy Quality Control Review for Lot F8E310153 

LCS 

CL: 90· CL: 
LOT F8E310153 110% 91·120% 

Batch Field ID Laboratory ID Am-241 Cs-137 

8155198 (laboratory LCS) F8F030000-198C 107 106 

8155198 (Laboratory MB) F8F030000-198B NA NA 

8155198 PR?-CH-034 F8E310149.001 107 106 

8155198 (laboratory Oup) F8E310149-001X 107 106 

8155198 PRS7-AL-071A F8E310153.Q01 107 106 

8155198 PRS7-AL.Q72A F8E310153.Q02 107 106 

8155198 PRS?-AL-114 F8E310153.003 107 106 

8155198 PRS?-AL-115 F8E310153.Q04 107 106 

8155198 PRS?-AL-116 F8E310153.005 107 106 

Laboratory Duplicate 

I Value 1 Value 2 RPD(CL 
Field ID Isotope (pCi/g) (pCi/g) 50%) 

Actinium-228 82.6 84.0 2 

Bismuth-214 2.72 2.74 0.8 

PR7-CH-034 Cesium-137 1.95 2.04 4 

. Radium-226 2.72 2.74 0.8 

Uranium-238 8.6 9.1 5 

., 
~~~~~--------------~----------------

/<.·. )?RS_7_Tables 
9.iB.Q;. -~···' .-· 

CL: 91· 
112% 

Co-60 

104 

NA 

104 

104 

104 

104 

104 

104 

104 

Value 1 
(pCi/g) 

NA 

NA 

NA 

NA 

NA 

Method Calibrations 

Blank 
(pCi/g) Daily Monthly 
Above Det Check Bkg Efficiency Cal 

RL? No. OK? OK? OK? 

NA 8 Yes Yes Nl' 

NO 7 Yes Yes Nl' 

NA 5 Yes Yes Nl' 

NA 3 Yes Yes Nl' 

NA 3 Yes Yes Nl' 

NA 3 Yes Yes Nl' 

NA 8 Yes Yes Nl' 

NA 2 Yes Yes Nl' 

NA 5 Yes Yes Nl' 

Field Duplicate MS/MSD 

Value 2 RPD(CL MSD 
(pCi/g) 50%) MS%R %R RPD 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
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Table30 
Alpha Spectroscopy Quality Control Review for Lot F8C180227 

Th Batch 

8080101 

8080101 

8080101 

8080101 

8080101 

8080101 

8080101 

8080101 

8080101 

"" 9.18.~ 

· _}PRS_l_rsbles 

Lot FSC180227 

Thorium-228,230,232 

Field ID Laboratory ID 

(Laboratory LCS) F8C200000-1 01 C 

(Laboratory MB) F8C200000-1 018 

MHA5-AL-050 F8C180227-001 

(Laboratory Dup) F8C180227 -001 X 

MHA5-AL-051 F8C180227 -002 

MHA5-AL·052 F8C 180227-003 

MHAS-AL-053 F8C180227-004 

MHAS-AL-054 F8C180227-005 

MHA5-AL-055 F8C180227-006 

Daily Pulser 

Det No. 

Th Pass 

22 Yes 

21 Yes 

53 Yes 

56 Yes 

6 Yes 

7 Yes 

8 Yes 

18 Yes 

20 Yes 

Monthly Background Yes 

Monthly Calibration Yes 

Tracer Yield LCS 

CL: 30·110% CL: 79-122% 

Th-229 Th-230 

89 99 

68 NA 

69 99 

42 99 

70 99 

64 99 

68 99 

66 99 

69 99 
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Table 30 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8C180227 

Laboratory Duplicate 

Field ID Batch 

8080101 

MHA5-AL-050 8080101 

8080101 

Note(s): 
%R denotes percent recovery. 
CL denotes control lim~. 

Isotope 

Th-228 

Th-230 

Th-232 

Del No. denotes detector number. 

ID denotes identifier. 

LCS denotes laboratory control sample. 

MB denotes method blank. 
MS deMtes matrix spike. 
MSD denotes matrix spike duplicate. 
NA denotes not applicable. 
pCilg denotes picoCurie(s) per gram. 
RL denotes reporting limit. 
RPD denotes relative percent difference. 

f&IIOP-Mound_PRS_7 _7 a/JIM 
ftfi/M 

Value 1 
(pCi/g) 

1.15 

0.92 

1.26 

Value 2 
(pCilg) 

1.54 

0.94 

1.54 

Method Blank 
Field Duplicate (pCi/g) 

Value 1 Value 2 
RPD (pCi/g) (pCi/g) RPD CL: > RL 

29 NA NA NA ND 

3 NA NA NA ND 

20 NA NA NA ND 
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Table32 
Alpha Spectroscopy Quality Control Review for Lot F8E310153 

Lot F8E310153 

Plutonium and Thorium 

Pu Batch Th Batch 

8154314 

NA 

8154314 

NA 

8154314 

8154314 

8154314 

8154314 

8154314 

8154314 

RlctrDP-Mwnd_PRS_7_Tsbles 
!HB.OB 

NA 

8154316 

NA 

8154316 

8154316 

8154316 

8154316 

8154316 

8154316 

8154316 

Field ID 

(Laboratory LCS) 

(Laboratory LCS) 

(Laboratory MB) 

(Laboratory MB) 

PRS7-AL·071A 

(Laboratory Dup) 

PRS7·AL·072A 

PRS?-AL-114 

PRS?·AL-115 

PRS7·AL·116 

Daily Pulser 

Det 
No. 

Laboratory ID Pu·Th Pass 

F8F020000-314C 55 Yes 

F8F020000-316C 68 Yes 

F8F020000·314B . 76 Yes 

F8F020000-316B 67 Yes 

F8E31 0153-001 75/66 Yes 

F8E310153-001X 76/6 Yes 

F8E31 0153·002 78 I 7 Yes 

F8E310153-003 79/8 Yes 

F8E310153-004 80 I 1 Yes 

F8E31 0153-005 81/3 Yes 

Monthly Background Yes 

Monthly Calibration Yes 

Tracer Yields LCS 

CL: 30· CL: 30· CL: 79· CL: 84· CL: 79· 
110% 110% 113% 123% 122% 

Pu-242 Th-229 Pu-238 Pu-239 Th·230 

95 NA 97 99 NA 

NA 90 NA NA 102 

96 NA NA NA NA 

NA 84 NA NA NA 

89 65 97 99 102 

91 81 97 99 102 

92 64 97 99 102 

92 63 97 99 102 

94 76 97 99 102 

92 63 97 99 102 
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Table 32 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8E310153 

Daily Pulser 

Uranium Det No. 

U Batch Field ID Laboratory ID u Pass 
8154319 (Laboratory LCS) FBF020000-319C 68 Yes 

8154319 (Laboratory MB) F8F020000-319B 67 Yes 

8158152 (Laboratory LCS) F8F060000-152C. 48 Yes 

8158152 (Laboratory MB) F8F060000-1528 45 Yes 

8154319 PRS7-AL-071A F8E31 0153-001 46 Yes 

8154319 (Laboratory Dup) F8E310153-001X 47 Yes 

8158152 PRS7-AL-072A F8E310153-002 46 Yes 

8154319 • PRS7-AL-114 F8E31 0153-003 50 Yes 

8154319 PRS7-AL-115 F8E310153-004 53 Yes 

8154319 PRS7-AL-116 F8E310153-005 . 46 Yes 

Monthly Background Yes 

Monthly Calibration Yes 

·-. :::-~-------------; -.':'""': 
~PRS_7_Ttb/e$ ' 9.1t..~.-

Tracer Yield LCS 

CL: 30-110% CL: 66-125% CL: 64-123% 

U-232 U-234 U-238 

93 102 95 

96 102 95 

92/82 83/100 86/95 

88 83/100 86/95 

90 102 95 

92 102 95 

83 83/100 86/95 

83 102 95 

92 102 95 

81 102 95 
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Table 32 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8E310153 

Laboratory Duplicate 

Value 1 Value2 
Field ID Batch Isotope (pCi/g) {pCi/g) RPD 

8154314 Pu-238 0.014 (J) 0.020 (J) 34 

8154314 Pu-239 0.0020 (U) -0.0020 (U) 2820' 

8154316 T~-228 0.62 0.45 31 

8154316 Th-230 1.08 0.97 10 
PRS7-AL-071A 

8154316 Th-232 0.55 0.69 22 

8154319 U-234 0.77 0.59 26 

8154319 U-235 0.038 (J} -0.0048 (U) 258. 

8154319 U-238 0.79 0.83 5 

Note(s}: 
• Detector 24 failed the inftia/ gross count criteria of the pulsar check but passed the recount. 
Underlined detector failed the gross count criteria of the initial pulsar check, but passed on the recount 

CL denotes control limit. 
Del No. denotes detector n.umber. 
ID denotes identifier. 
J denotes result is greater than sample detection limit but less than stated reporting limit. 

LCS denotes laboratory control sample. 

• MB denotes method bflink. 
NA denoles not applicable. 
pCilg denotes picoCurie(s} per gram. 

RL denotes reporting limit. 
RPD denotes relative percent difference. 
U denotes result is less than the sample detection fimft. 

RichDP.MtJ/Jnd.PRS..}_Tab/e.s 
9.18.08 

Method Blank 
Field Duplicate (pCi/g) 

Value2 
Value 1 (pCi/g) (pCi/g) RPD CL: > RL 

NA NA NA NO 

NA NA NA NO 

NA NA NA NO 

NA NA NA ND 

NA NA NA NO 

NA NA NA ND 

NA NA NA NO 

NA NA NA NO 
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Table33 
Gamma Spectroscopy Quality Control Review for Lot F8E310153 

LCS 

CL: 90· CL: 
LOT F8E310153 110% 91·120% 

Batch Field ID Laboratory ID Am-241 Cs-137 

8155198 (laboratory LCS) F8F030000-198C 107 106 

8155198 (Laboratory MB) F8F030000-198B NA NA 

8155198 PR?-CH-034 F8E310149.001 107 106 

8155198 (laboratory Oup) F8E310149-001X 107 106 

8155198 PRS7-AL-071A F8E310153.Q01 107 106 

8155198 PRS7-AL.Q72A F8E310153.Q02 107 106 

8155198 PRS?-AL-114 F8E310153.003 107 106 

8155198 PRS?-AL-115 F8E310153.Q04 107 106 

8155198 PRS?-AL-116 F8E310153.005 107 106 

Laboratory Duplicate 

I Value 1 Value 2 RPD(CL 
Field ID Isotope (pCi/g) (pCi/g) 50%) 

Actinium-228 82.6 84.0 2 

Bismuth-214 2.72 2.74 0.8 

PR7-CH-034 Cesium-137 1.95 2.04 4 

. Radium-226 2.72 2.74 0.8 

Uranium-238 8.6 9.1 5 

., 
~~~~~--------------~----------------

/<.·. )?RS_7_Tables 
9.iB.Q;. -~···' .-· 

CL: 91· 
112% 

Co-60 

104 

NA 

104 

104 

104 

104 

104 

104 

104 

Value 1 
(pCi/g) 

NA 

NA 

NA 

NA 

NA 

Method Calibrations 

Blank 
(pCi/g) Daily Monthly 
Above Det Check Bkg Efficiency Cal 

RL? No. OK? OK? OK? 

NA 8 Yes Yes Nl' 

NO 7 Yes Yes Nl' 

NA 5 Yes Yes Nl' 

NA 3 Yes Yes Nl' 

NA 3 Yes Yes Nl' 

NA 3 Yes Yes Nl' 

NA 8 Yes Yes Nl' 

NA 2 Yes Yes Nl' 

NA 5 Yes Yes Nl' 

Field Duplicate MS/MSD 

Value 2 RPD(CL MSD 
(pCi/g) 50%) MS%R %R RPD 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
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Table 33 (Continued) 
Gamma Spectroscopy Quality Control Review for Lot F8E310153 

Laboratory Duplicate 

Value 1 
Field ID Isotope 

Bismuth-212 

Lead-212 

PR?-CH-034 Lead-214 

Potassium-40 

Thallium-208 

Note(s): 
• Efficiency eels not included in package. 
%R denotes percent recovery. 
Am denotes americium. 
CL denotes control limit. 
Co denotes cobalt. 
Cs denotes cesium. 

Det No. denotes detector number. 
ID denotes idenilfier. 

LCS denotes laboratory control sample. 
MB denotes method blank. 

MS denotes matrix spike. 
MSD denotes mmrix spike duplicate. 

NA denotes not applicable. 
N/ denotes not included. 
pCilg denotes picoCurie(s) per gram. 
RL denotes reporting limit. 

(pCi/g} 

49.8 

85.7 

2.50 

12.1 

30.0 

RPD denotes relative percent difference. 

RichOP·Mcund_pRS_7_ Tables 
9.18.08 

Value2 RPD(CL 
(pCi/g) 50%) 

56.0 12 

88.2 3 

3.00 18 

14.9 21 

28.7 4 

Value 1 · 
(pCi/g) 

NA 

NA 

NA 

NA 

NA 

Field Duplicate MS/MSD 

Value2 RPD(CL 
" 

MSD 
(pCi/g) 50%) MS%R %R RPD 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
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Table 33 (Continued) 
Gamma Spectroscopy Quality Control Review for Lot F8E310153 

Laboratory Duplicate 

Value 1 
Field ID Isotope 

Bismuth-212 

Lead-212 

PR?-CH-034 Lead-214 

Potassium-40 

Thallium-208 

Note(s): 
• Efficiency eels not included in package. 
%R denotes percent recovery. 
Am denotes americium. 
CL denotes control limit. 
Co denotes cobalt. 
Cs denotes cesium. 

Det No. denotes detector number. 
ID denotes idenilfier. 

LCS denotes laboratory control sample. 
MB denotes method blank. 

MS denotes matrix spike. 
MSD denotes mmrix spike duplicate. 

NA denotes not applicable. 
N/ denotes not included. 
pCilg denotes picoCurie(s) per gram. 
RL denotes reporting limit. 

(pCi/g} 

49.8 

85.7 

2.50 

12.1 

30.0 

RPD denotes relative percent difference. 

RichOP·Mcund_pRS_7_ Tables 
9.18.08 

Value2 RPD(CL 
(pCi/g) 50%) 

56.0 12 

88.2 3 

3.00 18 

14.9 21 

28.7 4 

Value 1 · 
(pCi/g) 

NA 

NA 

NA 

NA 

NA 

Field Duplicate MS/MSD 

Value2 RPD(CL 
" 

MSD 
(pCi/g) 50%) MS%R %R RPD 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
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Table34 
Package Completeness Checklist for Lot F8F130134 

Review item 

Table of Contents 

Case narrative 

Cover page 

Cross reference page 

Description of data qualifiers used in the report 

Applicable Standard Operating Procedure 

Summary of sample results 

Summary of Quality Control results 

Raw Data 

Sample data 

Standards data 

Sample Receipt 

Communication records 

RichDP-Mound_PRS] _Tables 
9.18.08 

Present? 

yes 

yes 

yes 

yes 

yes 

no 

yes 

yes 

Yes 

yes 

yes 

yes 

no 

Comment 

Reference methods are listed 

Analyte, activity, and reference date. 

Certificates not included. 

Chain of custody not relinquished 

\ 
i 
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Table35 
Alpha Spectroscopy Quality Control Review for Lot F8F130134 

Lot F8F130134 

Plutonium and Thorium 

Pu Batch Th Batch 

8167012 NA 

NA 8167013 

8167012 NA 

NA 8167013 

8167012 8167013 

8167012 8167013 

8167012 8167013 

8167012 8167013 

8167012 8167013 

8167012 8167013 

8167012 8167013 

8167012 8167013 

RlchOP-Mound_fRS_i_T81J16S 
9.18.08 

Field ID 

(Laboratory LCS) 

(Laboratory LCS)' 

(Laboratory MB) 

(Laboratory MB} 

0701-0106A-FO 

(Laboratory Dup) 

0701·0105A·FO 

PRS7 -AL-1 04A 

PRS7 -AL-117 

PRS7·AL·118 

PRS7·AL-119 

PRS7·AL-120 

Daily Pulser 

Det No. 

Laboratory ID Pu·Th Pass 

F8F150000-012C 67 Yes 

F8F150000-013C 68 Yes 

F8F150000-012B 75 Yes 

F8F150000·013B 67 Yes 

r8F130134-001 75173 Yes 

F8F130134-001X 76/74 Yes 

F8F130134-002 49 I 46 Yes 

F8F130134-003 W47 Yes 

F8F130134-004 53/49 Yes 

F8F130134-005 69/50 Yes 

F8F130134-006 70/53 Yes 

F8F130134·007 73/69 Yes 

Tracer Yields LCS 

CL: 30· CL: 30· CL: 79· CL: 84· CL: 79· 
110% 110% 113% 123% 122% 

Pu·242 Th·229 Pu-238 Pu-239 Th·230 

91 NA 100 112 NA 

NA 86 NA NA 106 

91 NA NA NA NA 

NA 88 NA NA NA 

94 61 100 112 106 

94 60 100 112 106 

98 54 100 112 106 

93 75 100 112 106 

89 66 100 112 106 

95 73 100 112 106 

90 68 100 112 106 

93 83 100 112 106 
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Table 35 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8F30134 

Daily Pulser Tracer Yield LCS 
Uranium Det No. CL: 30·110% CL: 66·125% CL: 64·123% 

Ll Batch Field ID Laboratory ID u Pass U-232 U·234 U-238 
8167014 (Laboratory LCS) F8F150000-014C 48 Yes 88 95 97 

8167014 (Laboratory MB) F8F150000-014B 45 Yes 86 NA NA 

8167014 0701-0106A·FO F8F130134-001 74 Yes 87 95 97 

8167014 (Laboratory Dup) F8F130134·001X 46 Yes 93 95 97 

8167014 0701·0105MO I F8F130134-002 47 Yes 81 95 97 

8167014 PRS7-AL·104A F8F130134-003 49 Yes 86 95 97 

8167014 PRS7-AL·117 F8F130134-004 50 Yes 75 95 97 

8167014 PRS7-AL-118 F8F130134-005 . 53 Yes 83 95 97 

8167014 PRS7-AL·119 F8F130134-006 69 Yes 82 95 97 

8167014 PRS7 ·AL ·120 F8F130134-007 70 Yes 79 95 97 

Monthly Background Yes 

Monthly Calibration Yes 

~--~~------------
··~_pRS_7_Tsb!es 

>. ______________ _ 
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Table 35 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8F30134 

Laboratory Duplicate 

Value 1 Value 2 
Field ID Batch Isotope (pCi/g) (pCi/g) RPD 

8167012 Pu-238 0.0076 (J) 0.0038 (U) 67. 

8167012 Pu-239 0.0038 (U) 0.0 (U) 200. 

I 8167013 Th-228 0.26 0.28 7 

8167013 Th-230 0.54 0.59 9 
0701-0106A-FO 

8167013 Th-232 0.27 0.192 (J) 34 

8167014 U-234 0.280 0.262 7 

8167014 U-235 0.007 (U) 0.0 (U) 200. 

8167014 U-238 0.37 0.32 13 

Note(s): 
• Detector 24 failed the inffial gross count criteria of the pulser check but passed the recount. 
Underlined detector fa11ed the gross count criteria of the inftial pulsar check, but passed on the recount 

Field Duplicate 

Value 1 
I 

Value2 
(pCi/g) (pCi/g) 

NA NA 

NA I NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

CL denotes control limit. Det No. denotes detector number. 

Method Blank 
(pCi/g) 

RPD CL: > RL 

NA ND 

NA ND 

NA NO 

NA ND 

NA ND 

NA ND 

NA ND 

NA ND 

/0 denotes identifier. 
LCS denotes laboratory control sample. 
NA denotes not applicable. 

J denotes result is greater than sample detection limff but less than stated reporting limff. 

MB denotes method blank. 

Pu denotes plutonium. 
RPD denotes relalive percent difference. 
U denotes result Is less than the sample detection limit. 

RichDP-Mat.mdYRS_7 _Table$ 
s.taoa .. 

pCilg denotes picoCurie(s) per gram. 
RL denotes reporting limit. 
Th denotes thorium. 
U denotes uranium. 
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Table35 
Alpha Spectroscopy Quality Control Review for Lot F8F130134 

Lot F8F130134 

Plutonium and Thorium 

Pu Batch Th Batch 

8167012 NA 

NA 8167013 

8167012 NA 

NA 8167013 

8167012 8167013 

8167012 8167013 

8167012 8167013 

8167012 8167013 

8167012 8167013 

8167012 8167013 

8167012 8167013 

8167012 8167013 

RlchOP-Mound_fRS_i_T81J16S 
9.18.08 

Field ID 

(Laboratory LCS) 

(Laboratory LCS)' 

(Laboratory MB) 

(Laboratory MB} 

0701-0106A-FO 

(Laboratory Dup) 

0701·0105A·FO 

PRS7 -AL-1 04A 

PRS7 -AL-117 

PRS7·AL·118 

PRS7·AL-119 

PRS7·AL-120 

Daily Pulser 

Det No. 

Laboratory ID Pu·Th Pass 

F8F150000-012C 67 Yes 

F8F150000-013C 68 Yes 

F8F150000-012B 75 Yes 

F8F150000·013B 67 Yes 

r8F130134-001 75173 Yes 

F8F130134-001X 76/74 Yes 

F8F130134-002 49 I 46 Yes 

F8F130134-003 W47 Yes 

F8F130134-004 53/49 Yes 

F8F130134-005 69/50 Yes 

F8F130134-006 70/53 Yes 

F8F130134·007 73/69 Yes 

Tracer Yields LCS 

CL: 30· CL: 30· CL: 79· CL: 84· CL: 79· 
110% 110% 113% 123% 122% 

Pu·242 Th·229 Pu-238 Pu-239 Th·230 

91 NA 100 112 NA 

NA 86 NA NA 106 

91 NA NA NA NA 

NA 88 NA NA NA 

94 61 100 112 106 

94 60 100 112 106 

98 54 100 112 106 

93 75 100 112 106 

89 66 100 112 106 

95 73 100 112 106 

90 68 100 112 106 

93 83 100 112 106 
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Table 35 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8F30134 

Daily Pulser 
Uranium Det No. 

U Batch FieldiD Laboratory ID u Pass 
8167014 (Laboratory LCS) F8F150000-014C 48 Yes 

8167014 (Laboratory MB) F8F150000-014B 45 Yes 

8167014 0701-01 06A-FO F8F130134-001 74 Yes 

8167014 (Laboratory Dup) F8F130134-001X 46 Yes 

8167014 0701-01 05A-FO F8F130134-002 47 Yes 

8167014 PRS7-AL-104A F8F130134-003 49 Yes 

8167014 PRS7-AL-117 F8F130134-004 50 Yes 

8167014 PRS7-AL-118 F8F130134-005 53 Yes 

8167014 PRS7-AL-119 F8F130134-006 69 Yes 

8167014 PRS7-AL-120 F8F130134-007 70 Yes 

Monthly Background 

Monthly Calibration 

.--.....__ 
. ~·~~~-------------------------

\JYRS_7_Teb!es 

Tracer Yield LCS 

CL: 30·110% CL: 66·125% CL: 64-123% 

U-232 U-234 U-238 
88 95 97 

86 NA NA 

87 95 97 

93 95 97 

81 95 97 

86 95 97 

75 95 97 

83 95 97 

82 95 97 

79 95 97 

Yes 

Yes 
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Table 35 (Continued) 
Alpha Spectroscopy Quality Control Review for Lot F8F30134 

Laboratory Duplicate 

Value 1 Value 2 
Field ID Batch Isotope (pCi/g) (pCi/g) RPD 

8167012 Pu-238 0.0076 (J) 0.0038 (U) 67. 

8167012 Pu-239 0.0038 (U) 0.0 (U) 200. 

8167013 Th-228 0.26 0.28 7 

8167013 Th-230 0.54 0.59 9 
0701-0106A-FO 

8167013 Th-232 0.27 0.192(J) 34 

8167014 U-234 0.280 0.262 7 

~7014 U-235 0.007 (U) 0.0 (U) 200. 

8167014 U-238 0.37 0.32 13 

Note(s): 
• Detector 24 failed the inftiaf gross count criteria of the pufser check but passed the reqount. 
Underlined detector failed the gross count criteria of the inftiaf pulsar check, but passed on the rocount. 

Method Blank 
Field Duplicate (pCi/g) 

Value 1 Value2 
(pCilg) (pCi/g) RPD CL: > RL 

NA NA NA ND 

NA NA NA ND 

NA NA NA ND 

NA NA NA ND 

NA NA NA ND 

NA NA NA ND 

NA NA NA ND 

NA NA NA ND 

CL denotes control limit. Det No. denotes detector number 
J denotes result Is greater than sample detection fimff but less than stated reporting limft. 

MB denotes method blank. 
ID denotes identiffer. 
LCS denotes labcratory control sample. 
NA denotes not applicable. 
Pu denotes plutonium. 
RPD denotes relative percent difference. 
U denotes result is tess than the sample detection limit. 

Rid!DP-Mound_PRS_7 _Tables 
9.18..118" 

pCilg denotes plcoCurie(s) per gram. 
Rl denotes reporting limit. 
Th denotes thorium. 
U denotes uranium. 
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TestAmerica St. Louis 

Cilse Narrative 
LOT NUMBER: F8Fl30134 

This report contains the analytical results for the seven samples received under chain of custody by 
TestAmerlca St. Louis on June 13, 2008, These samples are associated with your Mianrlsburg 
Mound project. 

The analytical results included in this report meet all applicable quality control procedure 
requirements except as noted on the followingp~e. 

The test results in this report meet aU'NELAP requirements for parameters in which acc:.editations 
are held byTestAmerlca St. Louis. Any exceptions to NELAP reqtrirements are noted in the case 
narrative. The case narrative is an integral part of !his report. 

All chemical analysis results are based upon sample as received, wet weight, Unless noted otherwise. 
All radioch=istry results are based upon sample as dried and ground with the exception of tritium, 
Unless requested wet weight by the client. 

Observa!ions!Nonoonformances 

Reference the chain of custody and condition upon receipt report for any variations on receipt 
conditions and temperature of samples on receipt. · · 

Isotopic Plutonium by Alpha Spectroscopy (EML A-01-RMOD) 
The reporting limit for Plutonium was not met There is activity in the samples above the MDA 
Affected Samples: 
F8Fl30134{2): 0701-0105A-FO 
F8Fl30134 {4): PRS7-AL-117 
F8F190134 {5): PRS7-AL-118 
F8F130134 {6): PRS7-AL-119 
F8F130134 (7): PRS'7-AL-120 

-There were no other~nfo=ces or observations noted with.any analysis on this lot ...... 

( 

LOT# 'F8Fl30134. 2 of 240 
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TestAmerica St. Louis 

Shaw E & :r :t:nc 

C1ient Samo1e :t:D: 0701-0106A-FO 

Lab Sample ro, F8Fl30134-001 
Work Order: KPWAO 
Matrix: SOLID 

Paramete:- hsul.t .....,. vv 
:rso '.I!HORDJM (LONG C'l') DOE A-01-R MOD 

'l'borium 228 0.26 -
erho:rium 230 0.54 l Thorium 232 0.27 

l:so PL'OTONJ:OM (l'.OIIlG C':r) !lOll: A-01-R MOll 
Plutonium 238 0.0076 J :: 
Plutonium 239/40 0.0038 u t( 

:rso Ul!l\NJ:tiM (LONG C'J>) DOE A-0:1.-l!. MOll 

th:ani1,tr11 233/234 0.280 

Uranium 235 0.007 0 u 
U.ran.i:um. 23 8 0.37 

Data uc hcamplete rithout the oasa narrativa. 

MDC is detm:mineci by inst::tmlent per:EOl:lntlDCG oDly • 
SoLd results a:e greater than the MDC 

Radiochelllistry 

Date Collected: 06/02/08 
06/13/08 

1500 
0945 Date Received: 

... to1 --· ... p 

(2 a+/-) 

"" MDC 
.,.. .. 

pCi/g Batch # 8167013 
0~11 0.20 o .. os 06/15/08 

0 .. 1? 0~20 0.09 06/1.5/08 

o.u 0.20 0 .. 07 OG/15/08 

pCi/g Batch # 8167012 
0.0076 0.0200 0 .. 0051 06'/15/08 

0.0054 0.0200 0.0051 06115108 

pCifg Batch • 8167014 
o.o~a 0.200 0.042 06'/15/08 

0.020 0.200 0.045 06115/08 

0.11 0.20 0.04 06'/15/08 

J Result is Q"reatv than sample detection 1:bd.t: bu.t len tUn •tated repe»:ti.Dg" 1imit. .. 
u Result is 1ess than the ~le detection lim1t. 

!LOT# F8Fl30134 

nd %61 
06/19/08 

06/19/08 

06/19/08 

nd %94 
06/19/08 

06/19/08 

nd "87 
06/18/08 
06118/08 

06/18/08 

9 of 240 
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TestAmerica St. Louis 

Shaw E & :r :rno 

C~ient Sample ID: 0701-0106A-FO DUP 

Radiochemistry 

r.ab sanwle ID: F8Fl30134-001X 
work Order: KPWAO 
Matrix: SOLID 

ParaJDete~ 1Wav.1t oua• V(j? 
Xso PL'tr.l'ONJ:UN (LONG C'r) !lOB A-01-R MOD 

Plutonium 238 0.0038 u (A 
Plutoni.um 239/40 0.0 u L( 

%SO JI'BORl:OM (LONG C'r) DOB A-Ol.-R MOD 

~hori.um. 228 o.-2a = 
~or:Lum. 23 a 0 .. 59 J Dorium 232 0.192 J 

:tso tJRAm:tl'M (LONG C'l') DOll: A•Ol.-R MOD 

urani.'Ull'l 233/234 0.262 

urani1llll 235 o.o u 

t1J:11.l:dum. 23 a 0.32 

NO'l.'.E:(s) 

Data. a.=r:e .bac:IQ~DP1at:a w:!.t:houb tha caP$ ~t~ve. 

MDC is det;ot:td.ned. by i.nsl:1'wltent per£c»:Saal1ce. on1y .. 

!l'otal 

"'-""· 
(2 a+/- I 

0.0053 

0.0053 

0.12 
0.17 

0.09G' 

0. 091. 
0.0092 

0.10 

lJate Collected: 06/02/08 
06/1.3/08 

1500 
0945 Date Received: 

pCi/g 

pCi/g 

pei/g 

m. 

0.0200 

0.0200 

0.20 
0.20 
0.200 

0.200 
0.200 

0.20 

heP 

""" 
Dote 

Batch # 8167012 Yld %94 
061-19{08 

06/19/08 

0.0051 06/15/0B 

0.014 06/15/08 

Batch I 8167 013 Yld% 60 
06/1.9/08 

06'/19/0S 

06/1.9/08 

0.07 06/15/08 

0.06 06/15/08 

0.052 06/15/08 

Batch I 8167014 nd %93 

0.039 

0.025 

o .. os 

06/15/08 06/19/08 
06/15/09 06/19/08 

06/15/08 06/19/08 

/ ... \, 'Bola :esu.lts a=-e ~eater than the MOO 
t(·· ;r aesu.l.t is greater than sawle de.t.ootion l:lm!.t but l.ess than state4 uport::l.nsr l~t.. 

u :R.eault :ts less than the sample deteot:tcn J.imit. 

LOT# F8F130134 10 of 240 



3006XXXXXX-1004260002

 
255

TestAmerica St. Louis 

Shaw E &: J: J:nc 

Client Samole J:D: 0701-0lOSA-FO 

r.ah Sample ID' F8Fl30134-002 
Work Order: KPWCA 
Matrix: SOLID 

Puameter :aaiJU.l.t: _, vcp 
I:ao TRORitJM (LONG C'l!) DOE A-0:1.-R MOD 

~orium 228 0.52 :::0 

'l'hod.\lm. 230 1.15 

L 'rhorium 232 0.50 

I:so PLmooNX'OM (UONG C'l!) DOE A-01-R MOD 

Pl.utonium 238 0.075 -
Plutonium 239/40 0.002 u l{ 

Xso 1l1UUO';tJM (I.ObtG C'r) DOE A-01-R MOD 

Uran:bm Z33/23' 0 .. 63 
uraniwn 235 0.039 u u. 
U:t:aniu.m 238 o .?o 

NO:VE(S) 

Dat:a are ~ete 'Witbcat tha casa naxratlva. 

MDC :La detexm.inoa. by inst~t perfOl:JIUUlC:e anl.ya 
Bold :z:esul.ta a:t:"e gr&atex' tha.tl the MCC 

Radiochemistry 

Date co11ected; 06/09/08 1010 
Date Received: 06/13/08 0945 

ToW. 
'O'Mort. Prep 
(2 <:+/-) RL MDC 

Date 

pci{g B~tc:h II 8:1.670:1.3 
0.17 0.20 0.1 06/l.S/OB 

0.26 0.20 0.07 06'/15/08 

0.17 0.20 o.o& 06/15/08 

pei{g B~tc:h II 8167012 
0.051 0.020 0.054. 06'/15/08 
0.015 0.020 0.040 06/15/08 

pci/g Batch # 8167Dl.4 
0.16 0.20 0.04 06/15/08 
0.045 0.200 0.058 06/15/08 

0.17. 0.20 o .. os 06/15/08 

v lteiN.lt ia 1e1Js thau the ~S~~WP1e detocticn 1imita 

LOT# F8Fl30134 

Anlll.yds ,. .. 
Yld% 54 
06/19/08 

06/19/08 
06/19/08 

Y~d% sa 
06/18/08 

06118/08 

nd%81 

06/19/08 
06/19/0B 

06'/19/08 

11 of 240 
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r 
\ 

TestAmerica St. Louis 

', \ 

Shaw E &: I Inc 

Client Samole XD: PRS7-AL-104A 

La"b Sample ID: F8Fl30134-003 
work order: 
Matrix; 

KPWCC 
SOLID 

Qual. V(lJ 
::tso '!l'HORJ:UM {LONG C'r) DOE A-Ql ... Jt MOD 

~hOr:i.um 228 

'l'hO:ri.~ 230 

!r'hor.i.wn 232 

1 .. 00 
1 .. 20 

0.93 

l:SO PL~ (LONG CT) DOE A-Ol.-R MOD 
Pl.utoxa.ium. 238 0.06'5 -
Plutonium 239/40 0.0 u (.( 

:tso ~ (LOl'ltG C'r) DOE A-01-R MOD 

trrani.um 233/234. 0.62 -
orani.um 235 0.012 u lA 
urani.um. 238 0.93 -

MO'l'E(S) 

Data ora incca!pJ.at.e. wit:IICJI;tt t::he case ~t.i.-. 

MDC is datezmi.ned by instJ:"WWI.ent perfoxmance em~. 
803.4 :-esu1ts are greater t:h1m t:be Kl)C 

:Radiochemistry 

Date Collected: 06/11/08 
06/13/08 

1405 
0945 

, ... -(2 c+/-l 

0 .. 22 
0.24 

o.ao 

0.023 
0.0037 

0.15 

0.029 

O.l!J 

Date Received: 

RL 

pCi/g 
0.20 

0.20 
0.20 

pCifg 

0.020 
0.0200 

pci/g 
0.20 

0.200 

0.2.0 

Prep 

MDC 
Date 

Batch # 81V70:L3 
0.09 06'./15/0B 

0.05 06'/"15/08 

0.06 06/15/08 

Elatoh # 8167012 
o.oos 06/15/08 

0.0050 OGnS/08 

l:lateh # 8167-014. 
o.os OG"/:l.S/08 

0.057 06/15/08 

0.05 0&/15/08 

tr Result :!.• less th~ the aam;ple dataotiQII. 1imit. 

ILOT# F8F130134 

-·· ..... 
·YJ.d% 75 

06119/08 

06l19/08 

06'/19/08 

YJ.d % 93 
06/19/08 

06/19/08 

YJ.d% 86 
06/19/08 

06/19(08 

06/19/08 

12 of 240 
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• 

TestAmerica St. Louis 

I 

Shaw E &:. J: J:nc 

Client Samole J:D: PRS7-AL-117 

Lab Sample ID: F8Fl30134-004 
Work Order: KPWCH 
Matrix: SOLID 

Result. 

:rso 90R:c0tf (X.ON'S C!l') llOB A-01-R MOll 
'l'hor.iUII\ 228 0.74 -
~i.wtt 230 1.24 L ~r.ium. 232 o.so 

· :tso PL'UTONJ:'VM (r.o>IG C!l'). llOl!l A-01-R MOI> 

Plu.toni.um 238 0.121 

Plutonium 239/40 -0.002 u (;{ 

l:SO tJRARI.'DM (LOOO ~) DOB A--0 1-R MOD 

tl':cani.WU 233/234 o .. ss ::::. 
trraW.um 235 0.047 J .J Urmd.Wil 238 0.93 

NOTB(Sl 

Data are inCCJIIIPl.e.t:e. •ithettt the case nanat:tve. 

MDC: ia determined. by :i.na~t parfOJ:manca only. 
Bold reaults m:e greater than the MDC 

Radioohemist:ry 

Date Collected: 06/09/08 0920 

"l!ot>-1 
U'l1ce2:t~ 

(2 o+/-l 

0.19 
0.25 

0.15 

0.067 
0.018 

0.19 

0 .. 04.7 

o • .ao 

Date Received: 

m:. 

pCi{g 

0.20 

0.20 

0.20 

pci{g 
0.020 
0.020 

pCi{g 

0~20 

0.200 

0.20 

06/13/08 0945 

.. .., 
MDC 

Data 

Batch II 8:1.670:1.3 
o.os 06/1.5/0S 

0.06 06/15/08 

o.os 06/15/08 

Batch # 8l.670l.2 
0.063 06'/15/08 

0.052 06/15/08 

sat<:h i 8167014 
0.06 06/15/08 

0 .. 032 06'/15/08 

Q.04 06/1$/08 

Roaolt !.s Q":eate:r than 11amP1.e 4eteotion l:lmit. but leas than stated re»=t:S.Dg l:t.mi.t. 
Rasult is loss than the pample deteotiOP ltmit.• 

jLOT# F8Fl30134 

Analysis ,.. .. 
Yl.d% 66 
06/1.9/08 

06/19/08 

06/19/08 

Yl.d%89 
06/18/08 
06/18/08 

Y1d %75 

06'/lS/08 

06/19/0'8 

06/19/08 

13 of 240 
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TestAmerica St. Louis 

I 

Shaw E &: l: l:nc 

Client Samole ID: P~S7-AL-118 

Radiochemistry 

Lab Sanq>le ID' F8Fl30l34-005 
Work Order' KPWCM 

SOLID 

l;JnQert. 

1\asult """' V£ (2 .,.,_> 
J:so THORitJ1([ (LONG CT) DOE A-01-R MOD 
'l'hor5.um 228 '0.84. 

Thod.mu 230 1.28 

orhorJ..1m1 232 0.79 

l:SO' PL'U!'ON:tiJM (LONG CT) DOl!: A-01-R MOD 

Plutoni'l:1a 238 0 .. 78 

Plutonium 239/40 0.005 0 

I&O URAE'XUM (LOMG Cl') DOE A-01-R K0D 

vre.n.ium. 233/~34 
uranium 235 

TJ'n.nium. 238 

NOTI!:(S) 

0.88 

0.010 

0 .. 6'4. 

0 

Data a2:e Jneoapl.eta wi.tb.o'llt the case na:rrat:iva. 

l 
-
L( 

moo :!.& aetel:mi.zuul by iustra:ment porfozma.nce cml.y • 
. Bo1a. results a:e uxeat:.er than the MDC 

0 .. 20 

0.25 

0.:1.9 

0 .. 17 
0.015 

0.19 

0.021 

0.15 

u :Result:. la 1e.1u1 than the 118111Ple detectiou 1imit .. 

Date Col.leoted: 06/09/08 1400 
Date Received: 06/13/08 0945 

... , 
RL >me 

Data 

pCi./g Batch i 8167013 
0.20 0.09 06/15/08 

0.20 0.06' Oti/15/08 

0.20 0.04 o6'nsJoa 

pci/g Batch # 8167 012 
0.02 0.07 06'/15/08 
0.020 0.032 06/15/08 

p(li/g Batch # 8.16701., 

0.20 o.o<& 06'/15/08 

0.200 0.028 06/15/08 

0.20 0.04. 06'/15/08 

I LOT# FSF130134 

_,.is ,. .. 
:r:J.d% 73 
06'/19/08 

06'/19/08 

06/19/08 

Y1d%95 
06'/18/08 
06/18/08 

Yl.d%83 
06/19/08 

oshot08 
06'/19/08 

14 of 240 
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• 

TestAmerica St. Louis 

Shaw E & :r :Inc 

Client Samole :ID: PRS7-AL-119 

Lab SaillPle ID; F8Fl30l34-006 
work order: 
Matrix: 

KPWCN 
SOLID 

Radiochemistry 

""ta1 
~en. 

Date Collected: 
Date Received: 

06/09/08 1405 
06/13/08 0945 

·-.. oult Qual V({> 12 o+/•1 ... """ 
,. .. 

:tso THORI'DM (LO!ii'G CT) DOE A-01-R MOD 

norJ.u.m 228 

'!t'hor.ium. 230 
Thorium 232 

XBO PLmoom:tJ'M 
P~u.tmd.um 238 
Plutonium 239/•0 

'O'r;;url.um 233/234 

U%ald'Wil 235 

Uratd'Wil 238 

NO'l!E(S) 

Oe79 

1.4.8 

0.93 

(LONG "'!') DOE A·Ol.·R MOD 

0.35 
0.002 

o'.76 

0.031 

0.93 

0 

11 

~t:s. aX$ inco=p1et:.e wi.thau.t the CI!UJe 21a1"2Zti."'S. 

-
t 
-= 

L{ 

MDC i.s detemined. by insb;ument perfo:mance onl.y. 
Bold :resul.ts are greater than the MDC 

0.1.9 

0 .. 27 

0.21 

0.11. 
0.01.7 

0 .. 1"1 

0.036 

0.19 

pCi/g 

J>Ci/s 

pCI../g 

0.20 
0.20 
0.20 

0.02 

0.020 

0.20 
0.200 

0.20 

Batch ll 8167 013 
0.,09 OEi/15/08 

0.03 06/15/08 

o .. os 06/l.S/OB 

Batch ll 8167012 
0.04 06/15/0B 

0.045 06/15/08 

Batch ll 8167014 
0.04 OG/15/08 
0 .. 028 o&ilstoe 
0 .. 02 06'/15/08 

11 RGsult is greater·than a~le a.otoot.ion limit:. but le•s t1u.u1 atateci re.Po:t:.ing lim:f.t. 
ltesu1t i.s 1eea: t:.han the samp1e detection l:lmi.t. 

FBF130134 

~Ilia ..... 
na %68 
06/19/08 

06119/08 
~oGtuto8 

na %90 
06/18/08 

06/1.8/08 

'2'1d% 82 
OG/19/08 

06/19/08 

06/19/08 

15 of 240 
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TestAmerica St. Louis 

Shaw E &: I Inc 

Client Sample ID: PRS7-AL-120 

Lab Sample ID• F8F130134-007 
. work ordex-: 
Matrix: 

KPWCO 
SOLID 

Radiochemistry 

Date Collected: 
Date Received: 

06/ll/08 
06/13/08 

0930 
0945 

-~ 
Resul.t Qual vq> <• ,...,_> ltL IODC 

Date 

:rso !l'HORJ:OM (LONG Cl') DOE A-01-R MOD 

'fhor:Lum. 228 1.08 

';l!h.or.i.\lm 230 1.49 
'lhox~um 232 1.06 

ISO Pl:.li'.I:ONr(JM (LONG Cl') DOB A-01-R MOD 

Plutonium 238 

P~utonium 239/40 
0.045 

-0.0018 II 

J:so URAJir.roid: (LONG C'J:') :DO'E A-01-R MOD 

11ran!.um. 233/234 

vrani.um 235 

t1rllll:iu:m 238 

NOT'B(S) 

0.?7 
o.os:a 
0.90 

J 

D&tr:t. ua izz?cmpl.ete rithOa.t the ao.ua :u:xa.t:l.ve. 

:::; 

~ 

-

MDC .ls detezmined by :f.na~t per:Eormmce only. 
DolO. reault:e ~ great&): the.ll the MDC! 

0.21 

0.25 
0.21 

0.031 

0.0037 

0.1.8 
0.049 

0.19 

pei/g 

PCi/g 

pCi/g 

0.20 
0.20 
0.20 

0.020 

0.0200 

0.20 
0.200 
0.20 

Batah # 8167.013 
0.0'6 66/15/08 

0.02 06/15/08 

o.o4 06/15/08 

Bat.oh i 8167012 
0.020 06/15/08 

,0.034 06/1.5/08 

Batch # 8167014. 

o.o6 Dfi/15/08 

0.050 06/15/08 

o.os 06/15/08 

J 

" 
.Result ia gJ."eat~ than 88JI:U)le aatecm:i.on lWt bu.~ less than stated. reporting l!Jd,t. · 
Resu1t £s 1eaa than the sample detaat!cn 1~t. 

LOT# F8Fl30134 

.AnzllysJ.e ..... 
Yl.d% 83 
06/19/0B 

Ofi/19/08 

06/19/08 

Yld% 93 
06'/18/08 
06/18/08 

Y1d% 79 
06/19/08 

06/19/08 
06/19/08 

16 of 240 
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Project: F '?i c., ( )(o;:} )-1 /i(l) A v al/d!Ltl(/)'\ Page I of d-.-

Job Number: Date: '15/f<t(Wo R Comp.By: _,_/!iJ·"'' JJti.JJ Checked By: 

/·~ 
I 

~ Jts-_qz_ 
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V,.fi_ 
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~ Stiaw• 
Project: F }<----;) J9ilo:l1- fj) rf.. Vol ' ~,,,-..A J 

Date: '(; /t h {700 ){ Comp. By: _/4 A1 A! fHJ Job Number: 

• 

60/ 1vs3 - Jb<f @ u: v c; 
00~ zsl.t f< I I( 

' 

60 5 & 3./2,J f.Cl ( z ~-

·~ ()D Cj Ail '? 2-1 (q ."t S: 
60S: kV1~ ht ;ct '2 s-
oor., tvzo 3-br 14 ~:As- I 

I I I I 
I I I I I 

I fWZDf~f I 

I 
\ lie.: D., 1ullt-tr. ~C• vi 3.-lz-'+ vr 

I ' 

Ro.l ~ ,; I 
P!Ltf v I I 

' 

~~~Ycl v-I + ft~ e.uf:{];., I I 
1lll£u"~ (~-~~0) r 

~ 

I 

I 

I 

\ 
I 

I I 

Page 

Checked By: 

I 
I 
I 

I 
I 

' 

I 
I 

Z-- of Ll 

I 

I 
I 
I 

-~ 

I 
Form Number: 458_1 

RfY.(/1..16-07 
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Shaw. E &: J: J:nc 

Ciient Samp1e J:D: MHAS-AL-050 

Lab Sample ID: F8C180227-001 
work order: 
Matrix: 

P&2:1J,l:ll.Bter 

KJRRS 
SOLID 

Radiochemistry 

Date Col.lected: 
Date Received: 

Total. ,_,_ 
_,_ 1/(jJ (2 o+/-1 RL 1100 

TestAmerica St. Louis 

03/13/08 0000 
03/18{08 0915 

Pr .... ,. .. -·· Dato 

l::so -'n~OlO:'DM (LONG C'l') DOE A-01-R MOD peifs · Batch # eoeo101 Tld %69 
.o;rhorium. 228 1..15 -
'J."hor.ium 230 0.92 l !L'hor.i:wn 232 1.26 

NO!m(S) 
Data ~U:e. im:c:aplate wit:hau.t tha e&lie ~tive. 

MXlC :ts det:emixled by :Lnstxwnent pe:fo=anc:e ~. 
Do1d .r4Sulta ere grea.t:ezo than the :MDC 

jLOT# F8Cl80227 

0.24 

0-..21 

0.25 

0.20 0.09 03/20/09 03{24./08_ 

0.20 0.06 03/20/08 03/24./08 

0.20 o.os 03/20/08 03/2.(/08 

..···· 
I. 

( 
' 

8 of 254 
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TestAmerica St. Louis 

Shaw E &: J: :rna 

Client Samole J:D: MHAS-AL-050 DUP 

Lab Somple ID' F8Cl80227-001X 
work: Order: KJRR5 
Matrix: SOLID 

~tar """"'" -l y~ 
J:so 'l'HORIDM (LONG C'l') DOE A-01-R MOD 
'nle»ei:um. 2.19 1 .. 54 -
Thori.um 230 0.94 j, 'nlor1:mn 232 J..54 

l!lOO'B(S) 

DI.U ~ :inec:cpl.ota without the cue. ~tive. 

MDC is detemi~ by instrument pez:foxmanc:~e only. 
(; - \ Bol.d reaul.ta are greater tb.Ul the lmC 

LOT# FBC180227 

Rad:i.oche:m:i.st:~:y 

Date Collected: 03/13/08 0000 
03/18/08 0915 Date Received: 

<r<>b.l 
t1naert .. Prop 
(2 c+./-) RL MDC 

Data 

pCi/g Batch II 808 0:1.01 
0.35 0.20 O.:LG 03/20/08 

0.27 0.20 0.09 03/20/0$ 

0 .. 35 0.20 0 •. 09 03/20/08 

l\U.l,ya.f.a ,. .. 
Yl.d %42 

03/24/08 

03/24,./08 

03/2'108 

9 of 254 
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Shaw E &: :C J:nc. 

Client Samole :CD: MHA5-AL-05~ 

Radiochelllist:ry 

I>ab Sample ID: F8Cl80227-002 Date Collected: 
Wo:rk orde:r: KJRR7 Date Received: 
Matrix:: SOLID 

l'ara1116ter Qual. v~ ,. o+/-l RL IOilC 

TestAmerica St. Louis 

03/13/08 
03/18/08 

0000 
0915 

P""p 
l>&t• 

...,.,. .... ...... 
:rso ~H'O!UOM (LONG ~) DOE A-O:L-R MOD pei/g Batch ll 8080:!.0:!. Yld% 70 
!&ori.1lm :228 0.56 ::;. 

'l'hor$.t~m :230 :1..19 t 'l'hor~um 232 0.54 

>lO""'(S) 

Data are 1.ncomp1.et:e without- tll• ceuuil ~t!ve .. 

MDC 113 determined by .instrument »exi!or.manee only. 
Bolc1 results ax-e Q"J::'aate:r than the MDC. 

LOT# F8Cl80227 

0.16 0.20 0.09 03/20/08 03/21/08 

(].24 0.20 0.07 03/20/08 03/2:1./08 

0.16 0.20 0 .. 07 03120/08 03/21/08 

. . i 
\. 

10 of 254 
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Shaw E &: :I: J:nc 

Client Sample J:D: MHAS-AL-052 

Lab S~le ID: F8C180227-003 
work Order: 
Matxix: 

Paz:em&t:~ 

KJRR8 
SOLID 

Raoa:lt """' v~ 

RadioClhemistx;y 

Date collected: 
Date Received: 

'letll.l 

"""""". 
(2 a+/-) RL ""c 

TestAmerica St. Louis 

03/13/08 0000 
03/18/08 0915 

p-,. ... _. .... 
llate 

:Iso !r'HOR.I:UM (LONG C'l') DOE A-01-rt MOD pCi/g Batch I 8080101 Yld% 64 
~ 

~O):':i..'L'Dil 228 0 .. 71 0 .. 1.9 0.20 0.09 03/20/0B 03/21/08 

"l!hori.um 23 0 l..03 t 0.23 

~um. 232 0.75 0.19 

0.20 0 .. 05 03/20/09 03/21./08 
0.20 0.06 03/20/08 03/21{08 

NO'J'B(S) 

»at:a. are. bct::~~a>lllot:& v£~ l:ha eaaa s:aa.:ratl..ve. 

MDC 15 Qet:ezmined by' inBt:t'WQQtl.t pez:'fcm:aance Olll.:V. 
( ·· Bold results are greatm: tluln the MDC! 

LOT# F8Cl80227 11 of 254 
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• 

Shaw E & X Xnc 

Client Samole XD: MHAS-AL-053 

Rac3iochemistry 

Lab Sampl.e ID' F8Cl80227-004 Date Coll.eoted: 
work Order: KJRR9 Date Received: 
Matrix: SOLID 

(2 a+/-) 
"" MDC 

TestAmerica St. Louis 

03/13/08 0000 
03/18/08 09J.S 

P<ep ,., .. Analyais ,. .. 
Xso ~'OM (LONG b'r) DOE A-01-R MOD pCi/g Batch II 8080101 Yld% 68 
~or:i.um 228 

Tlao:lum 230 

'l'llo:r:i.um 232 

N~(S) 

0.95 

0.83 

1.11 

nata axe htc'CIIIlP1ate wi.t:hcut the case Jaar.Z:'atlVG'. 

MDC· is detend~:~.ed ):)y irurt:%'Went. perf'oxmance on1y .. 
.Sc1d :results are greater than the MDC 

LOT# F8C180227 

0 .. 2:t 

0.19 

0.23 

. 0.20 
0.20 
0.20 

0.06 03/20/0B 

0.04 03/20/08 

0.03 03/20/08 

03/2:1./08 
03/21/DB 

03/21./08 

.\ 
\ ) 

12 of 254 
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Shaw E &: I Inc 

C1ient Samo1e ID; MHAS-AL-054 

Lab Sample :m: FBC180227-005 
work Order: 
Matrix: 

.Pa:c.u:oot:~r 

KJRTA 
SOLID 

Radiochemistr,y 

Date Collected: 
Date Received: 

·'l'Ota1 --· (2 a+/-) ,.,.. 
"""' 

TestAmerica St. Louis 

03/13/06 0000 
03/18/06 0915 

p-,.t. Analyds 

""t• 
l:so "l"HORI'OM (J:.ONG C'l!) 

.. ...,.. 2=1 If~ 
DOE A-01-R MO~ . - pCi/g Batch II 8080l.Ol. Y"ld %66 

!ehorium 328 1 .. 04 -
~orlum 230 0 .. 89 t 'l'horl.W1L 232 0.99 

NO'l'E(S) 

nata 8.2:8 iucom;pleto wi.thcut t:he case :Da.J:~:&tJ.Te. 

MDC $..$ 4ete=d.%led by t:nat:I:'\Dlletlt performanno onl.y .. 
BOld results are greater than tho MDC 

LOT# FBC180227 

0 .. 24 0.20 0.12 03/20/08 03/21/08 

0.21 0.20 o.os 03/20/08 03/21/0S 

0.23 0.20 o.os 03/20/08 03/21/08 

13 of 254 
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Shaw E &: :C :Cnc 

Client Sample :CD: MHAS-AL-055 

Lab Sample ID' F8C180227-006 
Work Order: 
Matrix: 

K.JRTD 
SOLID 

Radiochemistry 

orcto1 
Unc:ert~ 

(2 o+/-) 

Date Collected: 
Date Received: 

l<L """ 

TestAmerica St. Louis 

03/13/08 
03/18/08 

0000 
0915 

l'<ep 
Data --·· D&te 

Xso THORXOM CLOII'G C'r) DO:EI A-01-R MOD pd.{g Batch i 8080101 Yl.d% 69 
~'llm 228 0 .. 72 -
~OX'.i'Qm 23 0 0 .. 99 

~ 'l'hori.um. :232 0.84 

tro'l'E(S) 

l'l&ta are :I.Dcomp1et:a without tlt.e c:lllSe ~tive.. 

MDC :l.s detea:mined by inst:rument p~m:manoa oa.ly .. 
ao1a :result·a are greater thau tb.e MDC 

LOT# F8Cl80227 

0.19 0.20 0.11 03/20/08 03/21/DB 

o.:n 0.20 0 .. 06 Ol/20/DS 03/21/08 

0 .. 19 0.20 0~06 (13/:20/08 03/21/08 

14 of 254 
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(I . 
\ 

METHOD BLANK BEPOR.T 

Radioohemist;cy-

Client Lot IPo 
Matrix: 

FBC180227 
SOLID 

J:so TJioRXtJM (LONG ~) pOE A-01-R HOD 

Thori\.Uil 228 
fllhoriun\ 230 
ThO:rJum 232. 

NO'L'E(S) 

-0.0105 
0.017 
-0.0037 

u 
u 
u 

mt:a ue. !naomp1eto w.ithoa.t: the c:aae DU"Z"a.t.i.vo. 

...... 1 ......... 
(2 ,._,_, 

pCi/g 
0.0075 
0.022 
0.0044 

MDC ;Ls detexmined using inst%'\!ll!.ent perl!oz:mance ouly 
Bold reau1ts are gJ:eater than the MDC 

u R~ttl.t .ia l.eaa than the IUUI\P1• de.t,eoticm l!m:Lt. 

LOT# FBC180227 

JU, 

Batch # 
0.100 

0.100 
0.100 

TestAmerica St. Louis 

~ S'e.m»l.a :m ...., -i• 
MDC 

1>4te ,.. .. 
BOBOl.Ol. Yl.d% 68 l!'Ba200000-:!.0:J.B 

0.04.2 03/20/08 03/21/08 
0.031 03/20/08 03/21/08 
0.030 03/20/08 03/21/08 

15 of 254 
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TestAmerica St. Louis 

uaboratory Control Sample Report 

client Lot ID: 

Matrix: 

Par~~meter. 

F8C180227 
SOLID 

J:so THO:Rl:DM (LONG C'l') Dtm A-Ol.-R MOD 

ThoriUJ~t 230 

NO'l'E(Sl 

57.6 

8080101 

Radi.oob.emistcy 

.,...,. ---(2 a+/-} 

pci/g 

6.2 

MDC 

A-Ol.•ll MOD 

0.3 

HDC! 1• dete:rdnea D;v :lnatrument »erf~ 0211¥ , 

89 99 

03/21/08 

CQ1cm1ati.ons ea:e perfol:med bt.£cuw Z'OI:IIldhl.sr to avoid 2:CI'Imd-off e:ror :b cel.C\1l.a.t:ed 2:eault:s 

LO'l'# F8Cl80227 

l!'8C2000DO-l.Ol.C 

{79 - 122) 

16 of 254 
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TestAmerica St. Louis 

DOPLXCATE EVALUA~tON REPORT 

Client Lot ID: 
Matrix: 

l'o:ra:&u~tar 

F8C180227 
S0LID 

"""""" Rosul.t 

'l'ote.l 
Vlile4R:'t. 

(2a+/-) 

:tso IJ.'HORrOM (LONG C'l') l>OE A-01-R MOD 

Thorium 22S i.iS 0 .. 24. 
Thorium 230 0 .. 92 0.21 

Thorium 232 1.26 0.25 
Ba.tcA I: 6080101 

NOTE(S) 

DatA 8%4 boomplat:G witlt.ov.t: the oau JSa.Xn.tiva~ 

Radioohemist:ry 

IJIJPLICR.'l'E 

-1<14 bsult 

Date Sampled: 03/13/08 
Date ReceiVed: 03/18/08 

""'"" 
Q<! Sample :m 

lJ'nce:ct. 

(2 a +I-) .. 1<ld l':tecision 

pCitg A-01-R MOD F8C1.80227-001 

69 1.54. 0.35 42 29 

69 0.9, 0 .. 2"7 42 3 
69 1.5, 0.35 42 20 

{Sample) 8080101 {Duplicate) 

%RPD 
%RPD 
%RPD 

ca1pu1&ti0llfl ua peri'o:t'Jled before X'C'Wiiincr ~ avoid J:IO\tD8.-cff en-or :La. cal~~.a. ~•lillll.t.r 

LOT# FBCJ.B0227 J.7 of 254 



3006XXXXXX-1004260002

 
273

/ ' 

Project: f" ¥ f' ~ f 0 I ~3 t:::.o.J l/ a£d .A .f /~ Page I of 5 
Job Number: {;).. 3 q ';;"q Date: r (I~ (zoo 8 Comp. By: F-9.AVtUP Checked By: 

-
I 

Form Number: 458_1 



3006XXXXXX-1004260002

 
274

~ Sl1aw• 
,' Project: f" fJE ?nO l.f:"-1 Ka t1 1/(J~.JJ:f-A.:f:ir,<../_ Page a of ____.L-:_ 

Job Number: oate· ~ /r 8 fwot comp. By: f-111 AI A1 11..! checked By: 
T 

Form Number: 458_1 



3006XXXXXX-1004260002

 
275

Project: E~(0£53 rJ ~~ _of_$ 

Job Number: Date: ~ {/&flo ~iCOmP.BYJlU/)'l.{M Checked ::~• 

Fonn Number: 458_1 
Rw. De-16-01 



3006XXXXXX-1004260002

 
276

Checked By: 



3006XXXXXX-1004260002

 
277

~ 
Stiaw· 

_ Project: Px E 3-ro!S:~ kaJ. wd-~lln"~/YI.) Page 

Job Number: Date: ~L£¥, L UJV 'X" Comp. By)J; AAJtltbl Checked By: 

~ I 

__ ;J~,-_feo1-Ld"..J, LpoJqr w I ! 
~~VI I I ' . i I . I I 

iJ;tt~Okdu I / I 
; 

I 
! 

I I I i I I I I I 

~~I 'I 
oo r ! 3 1- &{3 rr: rq ! ' I 

co:z-- ! 3 L Mr: ~ ro: -z !J I 

I 

i 
I 

003/ ~ t fof?J ~I w;; r I 
I ()() c.f ()_. -r VJ3_{j_ I d:: o t 

:;1 I 
1 

00 1- G L &!3 @1 fz,: o s'( I I 
I 

i I I I 

~ I ' 
rMef4~ ~~ ~ + 1 .v v 

---~to ~Vl ~ E &(Sf· v 
! 14- s vf ,v L v 

-~~- lA «a Joo I{ I/ i 
I 

I 

I I ! 

I i I 

fJ_r) (i l!tJ'~ 
... 

I 

.. 

S: of____5' 

I -

i 
' I 

I 
I 

I 

( .. 

I c I 

I 

I 

I 

•' 
I 
' 

Form Number. 458_1 
f\W, 0&-16-01 

) 



3006XXXXXX-1004260002

 
278

(.· 
\! 

TestAmerica St. Louis 

Case Narrative 
LOT NUMBER: F8E310153 

This report contains the analytical results for. the iive samples received under chain of custody by 
TestAmerlca St. Louis on May 31, 2008. These samples arc associated with your Miamisburg 
Mound project. 

The analytiCal results included in tlrls report meet all applicable quality control procedure 
requirements except as noted on the following page. 

The test results in tlrls report meet all NELAP requirements for parameters in which accreditations 
are held by TestAmerlca St. Louis: Any exceptions to NELAP requirements are noted in the case 
narrative. The case narrative is an integral part oftlrls report. 

All chemical analysis results are based upon sample as receivlld, wet weight, unless noted otherwise. 
All radiochemistry results are based upon sample as dried and ground with the exception of tritium, 
unless.requested wet weight by the client 

Observations/Nonconformances 

Reference the chain of custody and condition upon receipt report for any variations on receipt 
conditions and temperature of samples on receipt. · · 

Gsmma Spedroseopy • Cesium-l37 & Bits (EML GA-01-R MOD) 
R.adiil!n-226 is reported in these samples at the client's request. Radium-226 is reported from the 609.31 
keV line of BiS!Illlfh-214. Becmise the samples have not had a 21-day ingrowth, the activ.ity for l \.I" 

Radium-226 :is an estimated value and may be biased low. This .bias :is caused by the disruption of " 
secular equihorlum betWeen R.adium-226 and.Bismuth-214 by the loss ofRAdon-222 during ssmpl6 
preparation. 

Affected Samples: ( 
F8E310153 (1): PRS7-Alr071A 
F8E310153 (2): PR!il7-AL-072A T 
F8B310153 (3):PRS7-AL-114 ~ • 

. F8E310153 (4): PRS7-AL-11S. J .. 
·F8E310153 (5): PRS7-AL-116 

Isotopic Uranium by Alpha Spectroscopy (Eli!IL A-01-RMOD)' 
The Uranium sample had a tracer recovery below the 30% QC limit. The sample was re-extracted and 
reanalyzed. There-extracted sample results were acceptshle and reported. 
Affected Samples: 
F8B310153 (2): PRS7-AL-072A 

There were no otb.ernonconformances or observations noted with any analysis on this lot . . 

LOT# F.8E310153 2 of 441 
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TestAmerica St. Louis 

I .. 

I 

."i~ 

Shaw E & I Inc 

:ca.ient SamDJ.e ID: PP.S7-AL-071A 

Radi.ocltemistry . 
Lab Sample ID: F8E3l0153'-()0l Date Co~1ected: 05/28/08 0940 
Wot:k Order: I<N6VE Date Received: 05/31/08 0845 
Matrix: SOLID 

,....,_ 
UA~t::. Prop 

I'&:C"p.&te: fleavJ.t llMJ. ~(2q+/-.' RL MDC 
.... 

l!atch II B1S519B Gamma Cs-~37 & Hi. ts by DOS GA-01-P..MOD. 

Actinium. 227 0.03 u I{ 
Aot:.:i.niUlD. 22S 0.44 ::::. 
Am.ericiulil 241 0.02 0 ().. 
Bismuth-207 0.019 0 

~ Bi:;D111th-210M -0.027 u 
:Bismuth 214 0.'7"1 -· -
CesitlliL 137 0.006 u lA 
CO))alt 60 0.013 u t Lead. 2lb 2.1 0 

Protaotinium 231 0.4 
~i' 

0 

Rad.i1m (226) 0.77 3 
'l'hori1.1111 22 9 . o.o 0 u... 
orani.um 235 o,o5 0 

~ uranium 238 0.8 < 0 

--- Other Detected Radionucl1das --~ 
Lead. 212 0.72 -
Lead 214 0.74 l .. 
Potass~UJil 4o 14.8 

:L'hall.i.um 209 0.256 :.; 
::· 

:rso 'l'HORIUM (LONG C'l!) DOE A~Ol-R MOD 

'lhori.vza. .228 0.62 -· 
~o.r.iw:a 230 1.08 J Th,ori.wa. 232 0.55 

:rso PLU'l'ONIOM (LONG CT) DOE .1).-0l.-R MOD 

l?luton.ium. 23f:! o.ou J -
Plutoai~ 239/40 0.002Q u L{ 

:tso 1lRAIIXI1M (LONG CT) DOE A-Ol.-R MOD 

Urani.um 233h.34 0.77 
Vrani:um. 235 0.038 J J t:rz:ani.um 238 0.79 

NOTE(S) 

Data ue . .!nc:OII!Plete wi:thou.t: tha ea.se•liarra.tive. 

MDC i,s det:e:r:lllinad by :Lnatrumant ptD:fg;manco oQl.y. 
:S01d. results aro graatar 'than tba-.MDC 

pCJ./g 
0.22 0.38 06/03/08 

0.19 0.34 06/03/08 
0.12 0.21 06/03/08 

0,040 0.20 06/03/0B 

0.065 0.11 06/03/08 

0.17 0.18 06/03/08 
0.0116 0.2.00 0.084 06/03/08 

0.039 0~072 06/03/08 

1.6 3.7 2.2 06/03/08 

8.2 2.0 2.3 06/03/08 

0.17 0.19 06/03/08 

o. 76 1.3 06/03/08 

. 0.2J 0.46 06/03/08 

1.2 2.0 06/03/08 

0.15 0.1.5 06/03/08 

0.13 0.15 06/03/08 

1.9 ••• 06/03/0B 

0.0?5. 0.085 06/03/0B 

pC~/'J Batch !I Bl.543i6 
0.17 0.20 o.os 06/02/08 
0,23 0.20 0.03 06/02/08 
0.16 0.20 0.06 06/02/08 

.PCi/g l!atch !I 8154314 

0.011 0.020 0.005 06/02/08 
0.0040 0.0200 0.0054 06/02/08 

pei./g. l!atoh !I al.543l.9 
0.17 0.10 0.04 06/02/08 
0.038 0.100 0.(]26 0~/02/08 

0.1? 0.10 0.05 06/02/08 

I J 
I u 

JWr:su1t i.a g:eate:c than a~ ttetaoti.on lim.it :but lOllS thM. stated. re.po=t.ing H.mi.t.. 
aesult :f.• 1ess than tbo amDple detecUon limit. 

~OT# F8E3l0l53 .. 

~].pi• .... 
Yld\ 
06/03!08 

06/03/09 
06/03/0B 

06/03/08 

06/03/08 

06/03/0B 

06/03/08 

06/03/08 

06/03/0B 

06/03/08 

06/03/08 
06/03/08 

06/03/08 

06/03/08 

06/03/08 

06/03/08 

06/03/08 

06/03/08 

Yld %. 65 
06/05/08 
06/05/08 
06/05/08 

Yld% 89 
06/05/09 
06/0S/08 

Yld % 90 
06/05/08 
06/05/08 
OG/05/08 

11 of ~41 
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TestAmerica St. Louis 

Shaw E & :t Inc 

C1~ent Samp1e ID: PRS7-AL-071A DUP 

Radiocheni.ietry 
:. 

Lab Sample J:D: F8E310153;-001X 
Work Order: RN6VE 
Matrix: SOLID ., 

Raaul.t 

J:sO PL1;P.OONIUM 
:P1utoni.ttn 238 
P1utoniu,m. 239/40 

(LONG CT) DoE <!.-01-R. MOD 

Iso !1'£10lUUM (LOllS C:r) 
~o:i:i:wn 228 
Th.0ri.um 230 

'l!los:i.wa. 232 

0.020 
-0.0020 t' 

J 
u 

DOE A-01.-R. MOD 
0.45 
0.97 
0.69 

:tso tJtWttllM (LONG C'.l>) DOE A-0:1.-R. MOD 
Uran:lum. .233/234 

Uranium 235 

Vxanium. 239 

NOD(S) 

0.59 
-0.0048 

Q.83 

{. 

,. 

r 

Da.t:a. a=e. :f.netCCIP1ate. witllou:t the. ca.a• ~ti."fttl. 

-
t 

MDC i.e detel:mined by i.nstrwuent parfol:lnanee onl.y. 
Bq1d. re$11l.ta ~ graat;:ar than the;~ 

0.14 

0.20 
0.11 

0.14 
0.0068' 

0:18 

Date Collected: 05/28/08 
05/31/08 

0940 
0845 Date Received: 

pei./g 

pCJ.fg 

l\L 

0.020 
0.0200 

0.20 
0.20 
0.20 

O.l.O 
0.100 

O.l.O 

P.rfilp 

>tt>C 
..... 

Batch 41 8154314 
0.005 06/02/08 
0.014 . 06/02./08 

Batch i 81543:1.6 
O.OB 06/02/09 
0.07 06/02/08 
0.06 06/02/08 

Batch I 8:1.543:1.9 
0.04 06/02/0ii 

·0.051. 06/02/09 

0.04 06/02/08 

aeault !.u gxeataz:- tban aampia d.etaotion l.iJI!.t: ·but J.eas than sta.tad reporting 1:iJU.t. 
beult i.s 1ess than tba sampl.a. dato.oti.On l.!.mit:.-

F8E310153 

imal.ysill .... 
Yl.d % 91 
06/05/0S 

06tosio9 

l;lli % Ill. 
06/04/08 
06/04/08 
06/04/08 

'Yld 't 92 
06/QS/08 
06/05/08 

06/05/QS 

12 Of 441 
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TestAmerica St. Louis 

-·. 
"_J 

Shaw E ~ I Inc 

Client Sample ID: PRS7-AL-072A 

Radiochemistry 

Lab sample ID: F8E310153-002 Date Col~ected: 05/28/08 
05/31/08 

1015 
0845 work Order: KN6VK Date Received: 

~trix; SOLID 
,..,..,_ 
Uncert. .. 

V(p Pu:at!IO~ ... ..,.~ ·r Qual. (2 a+/-l m. 

Gamma cs-1.37 & Hi.ts by 1JOE GA-01-P.. MOD. pCi/q 
Actiniwn 227 -0.08 u (,(. 0.29 

ACtinium 228 1.02 ::::: 0.21 
Americium 241 -0.01 u (A 0.10 

Bismuth-207 0.023 0 t 0.029 

Bismuth-210M 0.001 u 0.050 

Bismuth· :U.4 1.~08 ~ 0.15 

cesium l37 ~0.0001 u (.{ 0.039 0.200 

Coba~t 60 o.o u l{ 0.041 

Load 210 . 2.5 J - 1.4 3. 7. 
Protactinium 231 o.o u .U- 0.21 2.00 

Radi.ulll. (226~ 1.08 "J 0.15 

'lhorium .229 0.47 u (A 0.55. 

Uranium 23S 0.19 u t\. 0.22 

urani.um. 239 1.5 
.•.. 

1.1 

--- Other Detected llad.ionuelides __ ·} -
-212 0.8( .:: -:::: ~.13 

Lead. 214 1.31 .1 0.11 

Potassi.um 40 15. '1 
( 

1:6 

~1i.um.·20B 0.318 0:.074 

· l:so TH0Rll1t¢ (LONG "") DOE A-.~1-ll liOD . pCi./g 
'!Chori.'t:IA 228 0.67 ;::. 0.19 0.20 

Th.Q:r:i.um 230 1.4.3 t 0.28 0.20 

!L'hori.um. 232 0.61 0.11 0.20 

:tso PLm!ONIUM (LONG C1') DOE ~~01-P.. Moo pCi/q 
PlutoJU.UJ:D. 239 0.0113 .. ~ J - 0.0093 0.0200 

Plutonium ZJ~/40 0.0 u L{ 0.0038 0.0200 

:too tmANIDH (LONG C'r) DOE A-01-P.. MOD pCi/g 
uranJ.um 233/23C 0.90 =='- 0.19 . 0.20 

t1raniWIL 235 0.0&1 J J 0.041 0.200 

l1r.ud"" 238 1.00 0.20 0.20 

0'6 · 75/t~o f 
NOTE (S) 

Data a2:$ incomplete wi.thcat. the aaee ~ti"t'Q. 

MDC ls dete=lined by J.n.O'~t perf'ol:UianOe only. 
Bold results are greater than tho_~ 

. : . 

l?<op ba1.y•:l.• 

l<DC 
Daw Dau 

Batch lt 81551.98 nd~ 

o.so 06/03/08 . 06/05/0$ 

0.21 06/03/08 06/05/0S 

0.18 06/03/08 06/05/08 

0.098 06/03/09 0.6/05/08 

0.086 06/03/08 . 06/05/08 

0.12 06/0l/08 06/05/08 
0.069 06103/08 06/05/08 

0.075 06/03/08 06/05/08 

1.8 06/03/08 06/05/08 
1.5 06/0J/08 06/05/08 

0.12 06/03/08 06/05/08 
0.90 06/03/08 06/05/08 

0.37 06/03/08 06/05/08 

1.< 06/03/08. 06/05/08 

0.12 06/0l/08 06/05/08 

0.13 OG/03/08 06/05/0B 

0.4 06/03/09 06/05/0B 

0.060 06/03/08. .06/05/08 

Batch· # 8154316 · Yl.d ~·64 

0.12 Otl/02/08 06/04/08 

0.08 06/02{08 06/04/08 
0.06 o6/o2io8 06/04/08 

llatoh • 8154314 no.% s2 
0.0051 06/02/08 . 06/05/08 
0.0051 06/02/08 06/05/08 

Batch i 8158152 Yl.d % 83 

0.04 05/31/08 06/06/08 

0.028 05/31/0~ 06/06/08 
0.05 05/31/08 06/06/08 

J ~tesul.t J.a 9%Q&i:er than eampl.e ct.t•otiOJt llmit· but. less th~ st:a.tad %Sporting l:lldt.. 
U at\sul.t .i.S l8tffl thlm. th!EJ B~ c;leteoti.on l:l.Jdt. 

·LOT#" FSE310153 '· 13 Of 441 



3006XXXXXX-1004260002

 
282

TestAmerica St. Louis 

Shaw E & I Inc 
"' 
~
7
CH.ent SalllPle ID: PRS7-AL-ll4 

- Radiooheini.s~ 

Lab Sample l:D: F8E310153~003 Date COllected: 05/28/08 '1355 
work Order: KN6VL' Date ReceiVed: 05/31/08 084S 
Matrix: SOLID 

;: 
~ot&J.· 

QU~. .. ap Anal.ya:i& 

Pa:-amatar '''''""'t Qual~ 
(2 .,..,_, ,.. ..,e D41ta , .... 

Gamma Cs-137 & Bits by DOE ~-01-R MOD. pCi/g llatoh II 9155199 Yl.d It 
Acti.ni.um 227 -o~19 f " ·, (-{ 0.30" o.so 06/03to8 06/03/08 

Acti.ni.um 228 0.23 - 0.16 0.23 06/03/08 06/03/08 
1\mericium 241 0.003 " I.A. P.091 0.16 06/03/08 06/03/08 

Bisrnuth-207 0.0005 !] 1 0.031 0.13 06/03/08 06/03/08 

ElisUluth-210M 0.013 " 0.049 0.086 06/03/08 06/03/08 

Bi.smut:h 214. 0.44 0.12 0.11 06/03/08 06/03/08 
Cesj.um 137 0.000007 IJ {A 0.031 o.zoo 0.060 06/03/08 O!i/03/08 

coba1t 60 11.001 b l 0.044 o.oe? 06/03/08 : 06/03/08 

Lead 210 o.o u 1.1· 3.7 1.9 06/03/08 06/03/08 

P.rotactinilllQ. 231 o.o " 1.5 2.0 1. 7. 06/03/08 06/03/08 

lladi.UJD. ('226) 0.4.4 J" 0.12 0.11 06/03/08 o6tostoe 
Thori.wn 229 0.13 " ().._. 0.52 0.91 06/03/08 06/03/08 

urani~ 235. 6.13 IJ J 0.18 0.31 06/03/08 06/03/08 
~ / 

tJrani.um ~38 0.23 " 0.96. '1. 7. 06/03/08 06/03/08 

--- othet Detected fladionuclides ---

Lead 2l.2 ' 0.326 0.097 0.10 06/03/08 06/03/08 .,. 

1 Lead 2.14 0.3'7 o.io 0.13 . 06/03/08 06/03/0B 

Potass:i-um 40 6.7 1.3 0.5 06/03/08 06/03/0B 

'l'hal.li.um 20B 0~112 OOOSB 0.079 06/03/08 06/03/08 

Zso !1'ltOlU:OM (LONG CT) DO>l .A-01-R ~D pCi./r;; Batch 41 Si5431.6 nd '63 
. ThOz:iUm 22s 0.35 - 0.13 6_.20 0.09 o6/02tos -o6/o4tos 

!t!hor.ium 230 0.83 ;: 1 0.20 0.20 0.06 06/02/08 06/04/0B 
'lborlum 232 0.42 0.14 0.20 0.04 06/02/08 06/04/0B 

l:s~ l?Ltn'"ONDJI4: (LONG CT) DOE l-,-01.-R MOD pCi-/g Batch t 815431.4 Yl.d % 92 
Pluto¢um 238 · 0.0019 " " L\ n~oo31 6.0200 0.0050 06/02/06 06/05/08 

Plutonium 239/40 -0.0019 :r 1J (.{ 0.0065 0.0200 0.017 06/02/08 06/05/06 

' 
iso 'ORAlaUM (LONG C~) DOE A-Ol.-"R MOD pOi./g Batch II 8154319 Yld % 83 
Ur~ 233/234 0.61 - 0.1.5 0.10 0.05 06/02/0B 06/05/08. 
Uraniwa. 235 0.010 IJ (A 0.021 0.100 9-028 06(02/08 06/05/08 

vranJ,um 238 0.39 - 0.12 0.10 •••• 06/02/08 06/05/08 I -
I. 

IIO'r!' (S) 
JJ6 ~fig(o~ 

' 
tl•tA. are iJ&compl.e:ta wi.thoUt f:ha Cla,IIQ na=ati.va. 

(· J. 
liDO is dete=ined by :l.DBtrumant performa.:nco onl.y. 
Bold. results are g:ea:tor tb.Bll the MOO 

\( 
1J :Resul.t :i.e lese than the sa.mp1o. det:aotion 1:llntt. 

LO~# F8E310153 14 of 441 
~ 
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TestAmerica St. Louis 

Lab sample ID: 
work Order: 
M:atrix: 

Pirazutor 

Shaw E & J: J:nc 

Client Sample J:D: PRS7-AL-115 

Rad.iochentistry 

F8E3l0153~004 Date Collected.: 
KN6VM Date.Received: 
SOLID 

r, 
•otal. 
unoort. 

:bault .. 
Qua> v~ (2 c+/-) RL MDC 

05/07/08 0000 
05/31/08 0845 

-v .... 

Gamma Cs-137 & ir!l.ts by DOE GA-01-R MOD. pC1/g BatQh • 8155198' 

Ac::tin.:i.um. 227 •-o~os 
i~ 

u L\. 0.86 1.4 06/03/0&: 

Acti.J:rl.um 228 0.50 

"' 
;::::. q.~a 0.38 06/03/08. 

Ame~~cium 241 . -0.0007 ~ u lA. 0.10 0.16" 06/03/08 
. ' 

t Bismuth-207 o;0?7 v 0,0!8 0.1; 06/03/08 

Bismuth-210M -0.002 u 0.051 0.094 06/03/08 

Bi.smuth 21.4. 0.'18 "" 0.2l, o.u 06/03/08 

Cesi.um. 137 0.030 u (..L 0.059 0.200 0.10 06/03/08 

Cobalt 60 0.0009 v 

-1 
0.06Q O.ll 06/03/08 

Lead 21D -0.05 u 1.7 3.7 3.1 06/~3/08 

Protactinium 231 0.08 u 3.6 2.0 2.1 06/03/08 

Ba<ll.""' (226) 0.78 ;r· 0.21 O.l.9 06/03/08 

JI'horium. 229 -0.27 v (A. 0.67 . 1.2 06/0.3/08 

Uranium 235 -0.008 u -~ 0.29 0.50 06/03/08. 

Uranium 238 1 u 1.2 2.0 06/03/08 

~-- Other Detected Radionuclides ---
.~ad 212 0.12 - Q ;,1.6 .o.a.7 · 06/03/08 

Load 214 :1..09 0.21 . .0'.14 06/03/09 

Ana.1yllill 
D .. te· ,. 
Y1d% 
06/03/08 

'06/03/08 
06/03/08 

06/03/08 

. 06/03/08 

06/03/08 
-0~/03/08 

06/03/08 

06/03/08 

. 06/03/08 

06/03/08 
06/03/08 

06/03/08 

06/03/08' 

06/03/09 

06/03/0B 

Pot.Nlui.um 40 13.5 1 2.2 0.6 M/03/0ii . 06/03/0B ·-·. 
!l!ha.il.i.UDL 208 0.258 0.09& 0.096 06/03/08 

l:so !l'HORDJM (LONG CT) DOE A-Qi.-R MOD pCi./g Batob # 8154316 
~ 

0.18 0.20 06/02/08 $!b.OZ:i.UD::& 228 0.7C 0.07 

~or1.um 230 1.41 t ~. 
o'.26 0.20 o-.os 06/02/08 

!t!b.orlum 232 1.0 . 0.21 0.20 o.os '06/02/08 

:Cso P:i:.UTONnn( (~NG CT) DOE A-01-R MOD pCi./g Batch t 8154314 . ' 
. ~l.Utcmi.Uil 238 0.052 I. - 0~021 0.020 0.014 06/02/08 

~l.utoni:um. 239/40 O.OOSB ... 11 :::;. 0.0061 0.0200 0 .. 0052 06/02/08 

',1\ 
J:so ORANIVM (LONG C!r) DOE A-j?l-R MOD pC1/g Batoli t 8154319 
m:ani.um 233/234 0.84 .. - 0.1~ 0.10 0.04 06/02/08. 

Vra.xU.llJD. 23s 0.046 .. J 0.04L 0.100 0.025 06/02/09 

U~Ulll23B 0 .. 8& 0.17 0.10 0.03 06/02/08 

NOTE (S) 
IJE <;(·K«) ~ 

oat. ara inoCIJIP]Atc. without t:ha c::aao· nazrati.va. 

MDC 1.s deteJ:ained. by :ine:'b:\:lmelnt perfo2:mBD_Cle onl.y. 
so1d z:eaul.te m:e qreat.e:t: than t:ha MOO 

; 

{J 

u 
·LOT# 

1\08\ll.t J.s g=eatm: than eampl.e d.e.tacticn 1im..it but l.ess thtm •tated :eport.iDg limi.t. 
llaault' .is l.esa than tba samp1e detection l.imit. 

F8E3l0153 

06/03/0B 

. Yl.d % 76. 

06/05/0B 

06/05/0~ 

06/05/0B 

. ' 
Yld & ~4 
06/05/08 
06/05/08 

Yl.d ' 92 
06/05/DB 
06/05/0e 
06/05/08 
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' / 

' '' 

TestAmerica St. Louis 

Shaw E & :r Inc 

C~ient Samo1e J:D: PRS7-AL-116 

Rac!.iochemistry 

Lab Sample ID: FSE3l0153'-:oo5 Date Coll:ected: 05/07/08 0000 
Work. Order; KN6VP Date Received: 05/31/06 0845 
Matrix: SOLID 

:· 
""tal. 
t1'11a~. .,.,. 

Pa:c:.meter Raault Qua1. y~ (2 a+/-) ttL MDC 
Data 

Ga.mut.a cs-13"1 & Hits by DOE GA-01-R MOD. pCi/g Batch i Sl.55l.98 
no;t;..iniUIIl 227 .-0.17 !... u u. o.JS 0.5.9 .· 06/03/08 

.act:ini:um 228 0,79 .,::; 
0.~7 0.40 06/03/98 

1\mer.icium 241 0.03 u VL 0.13 0.22 06/03/08 

0.0 '· J, 0,62 0.18 06/0S/08 Bi.smuth-207 ;, u 
Bi.$1llUtb-210M 0.049 ~: u o:o67 0 .. 11 06/03/08 

:B.i..eJnUtb 216 0.~9 "" 0.2~ 0.25 06/03/08 
CesiWll 137- 0.051 u t.A.. 0.075 0 .• 200 0.13 06/03/08 

{ 

t poba1t -60 . 0.034 0 ·o.o67 0.12 06/03/08 

loead 21.0. 0.4 u· 1.7 3.7 3•0 06/03/08 

Protaetinium~31 0.0 0 7.6 2.0 ·-· 06/03/08 

:Rad>.W\1 (2261 .0.69 0 0.21 ·_0.25 .06/03/08 
'l'horium 229 0.58 0 I.A.. 0.68 . l.l 06/03/08 

Uranium 235 0.:0 0 l 0.30 .0 .. 53 05/03/08 

O~anium 238 0.8 0 1.3 2.3 06/03/08 

--- Other Detected Kadionuclides ---

Lead 212 0."12 - 0~15 0.12 06/03/08 -
Lead 214 0.83 

l ~.17 O.l.9 06/03/08 

Potassi:wit 4.0 -14.4 2.4 0.6- 06/03/08 

!'l>al.l-iiDII 208 0.302 0;Q!J99 Oo11 06/03/08 

... 
:tso moltiOM (LONG C~) DOE A-01-R MOD :poi/" Batch i Bl.543l.6 

!t.'horium. 228 0.71. 

J 
0.19 0.20 o.os 06/02/08 

~~~um 2~~ 1.39 
·~· 

0.28 0.20 0.07 06/~2/08 

'l!lori.UIIl 232 0.63 0.18 0.20 0~0.8 06/02/08 

'I:so PLUTON:rUM (LONG C'l') DOE .1/.~0l.-I\ M.OD pCi/q Batch * 8154314 
·. Pl.utoDi;um 2!18 . 0.017 .=:, 11 - 0.011 0.020 0.005 06/02/08 

P1utonium ~39/40 0.0 .i u L( . 0.0038 0.0200 0.0051 06/02/08 

rso tJimNIOM (LONG CT) DOE A-01-R MOD pOi/g. Batch # 8l543l.9 
' UJ:al;i.um 233/234 0.96 - o.:;za o.l.o 0 .• 04 06/02/08 
·' J uxan.t.um. ~35 0.032 .( J Q.037 0.100 0.028 .06/02/08 

~um.238 0.69 q,19 0.10 O~Q~ 06/0.2/08 

NO:rE (S) '• 
tJIJ ~~~01 

Data aH: incomplete ri:th4u.t. i:he ca•• n~a.Uve.. 

MDC is ~tel:min.ect by instrument pel:fo:manae cnl.y. 
so1cl ~ta ~ g;eea~er than the MDC 

a Reaul.t ,ia qraa.ter than aa.p1e dat:eoti.on l.im1.t but l.e~~ than •tatad ~.t:t:ing- l.imi.t:. •. 
t1 · Resul.t .ia l.aaa· than the samplo de.teot.1.on l.J.mit • 

. LOT# F8E310153 

Ana.l.yai.e 
D&te 

Yl.<l; ,., ' 
06/0~/08 

06/03/oe 
06/03/08 

.06/03/08 

06/03/08 

OG/03/08 
06/03/08 

06/03/08 

06/03/08 

06/03/08 

06/03/PB 
05/03/08 

06(03/08. 

06/03/08 

OG/03/08 

06/03/08 

06/03/08 

·06/03/08 

Yl.d % 63 
.06/05/08 
06/05/08 
06/05/08 

Yld ~ 92 
06/05/08 
06/05/08 

Y1d '0 81 

06/05/08 
05/05/08 
06/05/08 
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Table 1: Surface Contamination Guidelines 

Allowable Total Residual Surface Contamination 

(dpm/100 cm
2
)

1

Radionuclides
2
 Average

3,4
 Maximum

5,6
 Removable

6

Group 1 - Transuranics, I-125, I-129, Ra- 

226, Ac-227, Ra-228, Th-228, Th-230, Pa-

231 

100 300 20 

Group 2 - 

Th-Natural, Sr-90, I-126, I-131, I-133, Ra-

223, Ra-224, U-232, Th-232 

1000 3,000 200 

Group 3 - 

U-Natural, U-235, U-238, and associated 

decay products, alpha emitters 

5,000 15,000 1,000 

Group 4 - 

Beta-gamma emitters (radionuclides with 

decay modes other than alpha emission 

or spontaneous
7
 fission) except for Sr-90 

and other noted above. 

5,000 15,000 1,000 

Tritium N/A N/A 
10,000 

1. As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material 

as determined by counts per minute measured by an appropriate detector for background, efficiency, and 

geometric factors associated with the instrumentation. 

2. Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exits, the limits established 

for alpha- and beta-gamma-emitting radionuclides should apply independently. 

3. Measurements of average contamination should not be averaged over an area of more than 1 m
2
. For objects of 

smaller surface area, the average should be derived for each object. 

4. Dose Rate: The average and maximum dose rates associated with surface contamination resulting from 

beta-gamma emitters should not exceed 0.2 mrad/hr and 1.0 mrad/hr, respectively, at 1 cm. Since building 

materials have naturally occurring radioactive material, background should be accounted for. 

5. The maximum concentration level applies to an area of not more than 100 cm
2
. 

6. The amount of removable material per 100 cm
2
 of surface area should be determined by wiping the area of 

that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring the amount of 

radioactive material on the wiping with an appropriate instrument of known efficiency. When removable 

contamination on objects of surface area less than 100 cm
2
 is determined, the activity per unit area should 

be based on the actual area and the entire surface should be wiped. 

7. This category of radionuclides includes mixed fission products, including Sr-90 which is present in

them. It does not apply to Sr-90 which has been separated from the other fission products or mixtures where the 

Sr-90 has been enriched. 

Reference: Work Plan for Environmental Restoration of the DOE Mound Site Mound 2000 Approach Final, Rev. 0 
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Manhole A-5. Figure 1 shows this manhole’s general location off Capstone Dr. Figure 3 shows 

the manhole location with respect to the Mound Site. Radiological survey results determined that 

the removal of Manhole A-5 was more cost effective than remediation. The radiological 

contamination was limited to inside the manhole and showed elevated levels of Pu-238.  

The manhole had previously been abandoned and there were no lines remaining attached to this 

manhole. The soils excavated were necessary layback for the removal and the area did not 

require further remediation. The excavated manhole and surrounding soils were transported to 

the Mound Rail Spur for disposal via rail as Low Level Waste to EnergySolutions facility in 

Clive, Utah. 

During this excavation an abandoned, open ended 6” cast iron line of unknown origin was 

encountered north northwest of the manhole, it was surveyed with results less than Table 1 

values and plugged by filling the bottom of the excavation with concrete. Excavation limits are 

shown on Photo 1 and Figure 2. After sampling, the area was backfilled. The excavation before 

and after backfilling was field surveyed with a FIDLER and 2X2. No elevated readings were 

noted. Sample results of the confirmation samples were compared to Mound Soil Cleanup 

Objectives and are shown in Table 2. All sample data are less than the Cleanup Objectives. 

The onsite soil screening lab will report results for Ac-227, Am-241, Cs-137, Co-60, Pu-238, Ra-

226, Th-230, Th-232 and U-238. Bi-207 will be reported if greater than its MDA. Th-230 MDA 

will be < 10 pCi/g. All final “as left samples” will be sent offsite for iso-Th analysis.  
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Figure 1: Manhole A-5 Location 
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Figure 2: Manhole A-5 excavation area boundaries  
with sample locations.   
Excavated area is 428 ft2 (~40 m2) 
Sample IDs as indicated: 

X Coordinate Y Coordinate Sample ID 

1464652.66 598710.16 MHA5-AL-050 

1464650.22 598689.11 MHA5-AL-051 

1464642.13 598696.04 MHA5-AL-052 

1464646.82 598703.01 MHA5-AL-053 

1464656.12 598696.97 MHA5-AL-054 

1464659.47 598692.06 MHA5-AL-055 

   

MHA5-AL-053

MHA5-AL-054

MHA5-AL-050

MHA5-AL-055

MHA5-AL-051

MHA5-AL-052
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Table 2: Analytical Results for Manhole A-5 Verification Samples 

Sample ID 
Sample 

Date Analyte 
CO 

pCi/g
Result
pCi/g 

MDC 
pCi/g Flags Analysis

MHA5-AL-050 3/13/2008 Actinium-227 4.6 0.26 0.28 U onsite 

MHA5-AL-050 3/13/2008 Americium-241 63 0.00 0.07 U onsite 

MHA5-AL-050 3/13/2008 Bismuth-210M 8.3 0.03 0.05 U onsite 

MHA5-AL-050 3/13/2008 Cesium-137 3.8 0.00 0.06 U onsite 

MHA5-AL-050 3/13/2008 Cobalt-60 0.7 0.00 0.07 U onsite 

MHA5-AL-050 3/13/2008 Lead-210 7.4 0.43 0.67 U onsite 

MHA5-AL-050 3/13/2008 Plutonium-238 55 5.53 6.93 U onsite 

MHA5-AL-050 3/13/2008 Protactinium-231 4 0.58 1.50 U onsite 

MHA5-AL-050 3/13/2008 Radium-226 2.9 0.54 0.12  onsite 

MHA5-AL-050 3/13/2008 Thorium-228 2.6 1.15 0.09  iso-Th 

MHA5-AL-050 3/13/2008 Thorium-230 2.8 0.00 6.81 U onsite 

MHA5-AL-050 3/13/2008 Thorium-230 2.8 0.92 0.06  iso-Th 

MHA5-AL-050 3/13/2008 Thorium-232 2.1 0.54 0.19  onsite 

MHA5-AL-050 3/13/2008 Thorium-232 2.1 1.26 0.05  iso-Th 

MHA5-AL-050 3/13/2008 Uranium-238 2.2 0.66 0.44   onsite 

MHA5-AL-051 3/13/2008 Actinium-227 4.6 0.16 0.24 U onsite 

MHA5-AL-051 3/13/2008 Americium-241 63 0.00 0.06 U onsite 

MHA5-AL-051 3/13/2008 Bismuth-210M 8.3 0.00 0.04 U onsite 

MHA5-AL-051 3/13/2008 Cesium-137 3.8 0.01 0.04 U onsite 

MHA5-AL-051 3/13/2008 Cobalt-60 0.7 0.02 0.04 U onsite 

MHA5-AL-051 3/13/2008 Lead-210 7.4 0.17 0.59 U onsite 

MHA5-AL-051 3/13/2008 Plutonium-238 55 4.51 5.41 U onsite 

MHA5-AL-051 3/13/2008 Protactinium-231 4 0.18 1.40 U onsite 

MHA5-AL-051 3/13/2008 Radium-226 2.9 0.62 0.11  onsite 

MHA5-AL-051 3/13/2008 Thorium-228 2.6 0.56 0.09  iso-Th 

MHA5-AL-051 3/13/2008 Thorium-230 2.8 2.98 5.74 U onsite 

MHA5-AL-051 3/13/2008 Thorium-230 2.8 1.19 0.07  iso-Th 

MHA5-AL-051 3/13/2008 Thorium-232 2.1 0.53 0.12  onsite 

MHA5-AL-051 3/13/2008 Thorium-232 2.1 0.54 0.07  iso-Th 

MHA5-AL-051 3/13/2008 Uranium-238 2.2 0.48 0.36   onsite 

MHA5-AL-052 3/13/2008 Actinium-227 4.6 0.00 0.28 U onsite 

MHA5-AL-052 3/13/2008 Americium-241 63 0.04 0.07 U onsite 

MHA5-AL-052 3/13/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA5-AL-052 3/13/2008 Cesium-137 3.8 0.02 0.04 U onsite 

MHA5-AL-052 3/13/2008 Cobalt-60 0.7 0.00 0.06 U onsite 

MHA5-AL-052 3/13/2008 Lead-210 7.4 0.56 0.63 U onsite 

MHA5-AL-052 3/13/2008 Plutonium-238 55 2.18 5.84 U onsite 

MHA5-AL-052 3/13/2008 Protactinium-231 4 0.20 1.51 U onsite 

MHA5-AL-052 3/13/2008 Radium-226 2.9 0.54 0.11  onsite 

MHA5-AL-052 3/13/2008 Thorium-228 2.6 0.71 0.09  iso-Th 

MHA5-AL-052 3/13/2008 Thorium-230 2.8 0.00 6.35 U onsite 

MHA5-AL-052 3/13/2008 Thorium-230 2.8 1.03 0.05  iso-Th 

MHA5-AL-052 3/13/2008 Thorium-232 2.1 0.52 0.17  onsite 

MHA5-AL-052 3/13/2008 Thorium-232 2.1 0.76 0.06  iso-Th 

MHA5-AL-052 3/13/2008 Uranium-238 2.2 0.78 0.38   onsite 
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Sample ID 
Sample 

Date Analyte 
CO 

pCi/g
Result
pCi/g 

MDC 
pCi/g Flags Analysis

MHA5-AL-053 3/13/2008 Actinium-227 4.6 0.00 0.34 U onsite 

MHA5-AL-053 3/13/2008 Americium-241 63 0.05 0.08 U onsite 

MHA5-AL-053 3/13/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA5-AL-053 3/13/2008 Cesium-137 3.8 0.01 0.05 U onsite 

MHA5-AL-053 3/13/2008 Cobalt-60 0.7 0.03 0.06 U onsite 

MHA5-AL-053 3/13/2008 Lead-210 7.4 0.35 0.72 U onsite 

MHA5-AL-053 3/13/2008 Plutonium-238 55 1.84 7.36 U onsite 

MHA5-AL-053 3/13/2008 Protactinium-231 4 0.46 1.79 U onsite 

MHA5-AL-053 3/13/2008 Radium-226 2.9 0.68 0.13  onsite 

MHA5-AL-053 3/13/2008 Thorium-228 2.6 0.95 0.06  iso-Th 

MHA5-AL-053 3/13/2008 Thorium-230 2.8 0.00 7.62 U onsite 

MHA5-AL-053 3/13/2008 Thorium-230 2.8 0.83 0.04  iso-Th 

MHA5-AL-053 3/13/2008 Thorium-232 2.1 0.71 0.24  onsite 

MHA5-AL-053 3/13/2008 Thorium-232 2.1 1.11 0.03  iso-Th 

MHA5-AL-053 3/13/2008 Uranium-238 2.2 0.66 0.47   onsite 

MHA5-AL-054 3/13/2008 Actinium-227 4.6 0.05 0.25 U onsite 

MHA5-AL-054 3/13/2008 Americium-241 63 0.00 0.06 U onsite 

MHA5-AL-054 3/13/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA5-AL-054 3/13/2008 Cesium-137 3.8 0.00 0.04 U onsite 

MHA5-AL-054 3/13/2008 Cobalt-60 0.7 0.02 0.05 U onsite 

MHA5-AL-054 3/13/2008 Lead-210 7.4 0.62 0.55  onsite 

MHA5-AL-054 3/13/2008 Plutonium-238 55 0.33 5.52 U onsite 

MHA5-AL-054 3/13/2008 Protactinium-231 4 0.00 1.53 U onsite 

MHA5-AL-054 3/13/2008 Radium-226 2.9 0.51 0.11  onsite 

MHA5-AL-054 3/13/2008 Thorium-228 2.6 1.04 0.12  iso-Th 

MHA5-AL-054 3/13/2008 Thorium-230 2.8 1.61 5.73 U onsite 

MHA5-AL-054 3/13/2008 Thorium-230 2.8 0.89 0.05  iso-Th 

MHA5-AL-054 3/13/2008 Thorium-232 2.1 0.57 0.14  onsite 

MHA5-AL-054 3/13/2008 Thorium-232 2.1 0.99 0.05  iso-Th 

MHA5-AL-054 3/13/2008 Uranium-238 2.2 0.55 0.37   onsite 

MHA5-AL-055 3/13/2008 Actinium-227 4.6 0.00 0.25 U onsite 

MHA5-AL-055 3/13/2008 Americium-241 63 0.00 0.06 U onsite 

MHA5-AL-055 3/13/2008 Bismuth-210M 8.3 0.02 0.04 U onsite 

MHA5-AL-055 3/13/2008 Cesium-137 3.8 0.03 0.03 U onsite 

MHA5-AL-055 3/13/2008 Cobalt-60 0.7 0.00 0.05 U onsite 

MHA5-AL-055 3/13/2008 Lead-210 7.4 0.52 0.56 U onsite 

MHA5-AL-055 3/13/2008 Plutonium-238 55 2.58 5.28 U onsite 

MHA5-AL-055 3/13/2008 Protactinium-231 4 0.31 1.33 U onsite 

MHA5-AL-055 3/13/2008 Radium-226 2.9 0.50 0.10  onsite 

MHA5-AL-055 3/13/2008 Thorium-228 2.6 0.72 0.11  iso-Th 

MHA5-AL-055 3/13/2008 Thorium-230 2.8 0.14 5.59 U onsite 

MHA5-AL-055 3/13/2008 Thorium-230 2.8 0.99 0.06  iso-Th 

MHA5-AL-055 3/13/2008 Thorium-232 2.1 0.40 0.18  onsite 

MHA5-AL-055 3/13/2008 Thorium-232 2.1 0.84 0.06  iso-Th 

MHA5-AL-055 3/13/2008 Uranium-238 2.2 0.50 0.36   onsite 
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Sample ID 
Sample 

Date Analyte 
CO 

pCi/g
Result
pCi/g 

MDC 
pCi/g Flags Analysis

MDC Minimum Detectable Concentration 

CO Cleanup Objective       

FLAGS:       U Calculated Activity less than or equal to sample Minimum Detectable Level 

  

NOTE: When an onsite and iso-Th result are presented for the same sample location 
and radionuclide, the iso-Th result is superior. 
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� ��������	
�����	
����������

The general location for Manhole A-9 and A-13 in relation to the Mound Site 
are shown on Figure 3. Manhole A-9 was removed, transported to Mound Rail 
Spur and disposed of as Low Level Waste (LLW) at EnergySolutions facility in 
Clive, Utah. The surrounding soil was also contaminated with Th-232 to an 
approximate depth of 3 feet. This was also removed for disposal as LLW.  

The piping leading into the manhole contained Th-232 contamination in the 
piping sediment above cleanup levels and the line itself was greater than 
Table 1 values; this was removed for disposal as LLW. The piping was then 
excavated up gradient to the next manhole (aka Manhole A-13). Radiological 
contamination (Th-232) was found in the sediment of the entire length of line 
between Manhole A-9 and Manhole A-13. Area excavated is shown on Figure 
4; along with confirmation sample locations. Manhole A-13 was removed and 
the lines leading into that manhole (previously abandoned) were surveyed 
and found to be less than Table 1 values. The lines were plugged with 
concrete and the area backfilled. The excavation before and after backfilling 
was field surveyed with a FIDLER and 2X2. No elevated readings were noted. 
In-process wipes, directs and soil samples will be collected during excavation 
for personnel protection and/or waste management (WM) use. 

The onsite soil screening lab will report results for Ac-227, Am-241, Cs-137, 
Co-60, Pu-238, Ra-226, Th-230, Th-232 and U-238. Bi-207 will be reported if 
greater than its MDA. Th-230 MDA will be < 10 pCi/g. All final “as left 
samples” will be sent offsite for iso-Th analysis. 

Table 4 reports results of the confirmation sampling performed as part of this 
remediation. All sample data are less than Cleanup Objectives for Mound 
Site.  
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Figure 3: 
Approximate Site 
locations of 
Manhole A-9 and A-
13 

A-13
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Figure 4: Manhole A-9, outfall line and Manhole A-13 excavation area 

with sample locations. Inset A: Close-up view of Manhole A-5 excavation area samples. 
Sample IDs are MHA9(or13)-AL-0XX; Only XX is shown above for simplicity.  
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��������	� Y coordinate X coordinate 
����������	� 1464224 598179 

����������
� 1464217 598192 

������������ 1464224 598205 

������������ 1464209 598179 

����������� 1464202 598192 

������������ 1464209 598205 

������������ 1464194 598179 

������������ 1464194 598205 

������������ 1464187 598192 

���������	�� 1464187 598218 

���	������		� 1464466 598438 

���	������	
� 1464474 598432 

���	������	�� 1464471 598443 

���	������	�� 1464459 598443 

���	������	� 1464455 598428 

���	������	�� 1464446 598431 

���	������	�� 1464443 598418 

���	������	�� 1464444 598409 

���	������	�� 1464428 598416 

���	������
�� 1464432 598408 

���	������
	� 1464420 598398 

���	������

� 1464427 598391 

���	������
�� 1464412 598405 

���	������
�� 1464409 598388 

���	������
� 1464397 598378 

���	������
�� 1464386 598368 

���	������
�� 1464374 598358 

���	������
�� 1464363 598348 

���	������
�� 1464351 598338 

���	��������� 1464340 598328 

���	�������	� 1464328 598318 

���	�������
� 1464317 598308 

���	��������� 1464305 598298 

���	��������� 1464294 598288 

���	�������� 1464282 598278 

���	��������� 1464271 598268 

���	��������� 1464259 598258 

���	��������� 1464248 598248 

���	��������� 1464236 598238 

���	��������� 1464225 598228 

���	�������	� 1464213 598218 

���	�������
� 1464211 598215.5 

���	��������� 1464212 598210.1 

���	��������� 1464205 598208.6 

���	�������� 1464205 598214.7 

���	��������� 1464208 598212.2 

���	��������� 1464202 598206 

���	��������� 1464200 598202.9 

���	��������� 1464197 598199 
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Table 3: Analytical Results for Manhole A-9 to A-13 Verification Samples 

Sample ID 
Sample 

Date 
Analyte 

CO 
pCi/g 

Result
pCi/g 

MDC 
pCi/g 

Flags Analysis 

MHA9-AL-001 1/23/2008 Actinium-227 4.6 0.01 0.31 U onsite 

MHA9-AL-001 1/23/2008 Americium-241 63 0.00 0.08 U onsite 

MHA9-AL-001 1/23/2008 Bismuth-210M 8.3 0.04 0.05 U onsite 

MHA9-AL-001 1/23/2008 Cesium-137 3.8 0.00 0.05 U onsite 

MHA9-AL-001 1/23/2008 Cobalt-60 0.7 0.00 0.06 U onsite 

MHA9-AL-001 1/23/2008 Lead-210 7.4 1.11 0.65  onsite 

MHA9-AL-001 1/23/2008 Plutonium-238 55 0.00 7.37 U onsite 

MHA9-AL-001 1/23/2008 Protactinium-231 4 0.09 1.63 U onsite 

MHA9-AL-001 1/23/2008 Radium-226 2.9 0.66 0.11  onsite 

MHA9-AL-001 1/23/2008 Thorium-228 2.6 0.88 0.06  iso-Th 

MHA9-AL-001 1/23/2008 Thorium-230* 2.8 2.19 6.60 U onsite 

MHA9-AL-001 1/23/2008 Thorium-230* 2.8 0.92 0.06  iso-Th 

MHA9-AL-001 1/23/2008 Thorium-232* 2.1 0.64 0.14  onsite 

MHA9-AL-001 1/23/2008 Thorium-232* 2.1 0.89 0.05  iso-Th 

MHA9-AL-001 1/23/2008 Uranium-238 2.2 0.97 0.41  onsite 

MHA9-AL-002 1/23/2008 Actinium-227 4.6 0.07 0.24 U onsite 

MHA9-AL-002 1/23/2008 Americium-241 63 0.05 0.06 U onsite 

MHA9-AL-002 1/23/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA9-AL-002 1/23/2008 Cesium-137 3.8 0.00 0.04 U onsite 

MHA9-AL-002 1/23/2008 Cobalt-60 0.7 0.00 0.05 U onsite 

MHA9-AL-002 1/23/2008 Lead-210 7.4 0.55 0.55 U onsite 

MHA9-AL-002 1/23/2008 Plutonium-238 55 0.45 5.66 U onsite 

MHA9-AL-002 1/23/2008 Protactinium-231 4 0.39 1.36 U onsite 

MHA9-AL-002 1/23/2008 Radium-226 2.9 0.65 0.09  onsite 

MHA9-AL-002 1/23/2008 Thorium-228 2.6 0.39 0.05  iso-Th 

MHA9-AL-002 1/23/2008 Thorium-230 2.8 1.50 5.68 U onsite 

MHA9-AL-002 1/23/2008 Thorium-230 2.8 0.79 0.04  iso-Th 

MHA9-AL-002 1/23/2008 Thorium-232 2.1 0.33 0.18  onsite 

MHA9-AL-002 1/23/2008 Thorium-232 2.1 0.54 0.04  iso-Th 

MHA9-AL-002 1/23/2008 Uranium-238 2.2 0.46 0.35  onsite 

MHA9-AL-003 1/23/2008 Actinium-227 4.6 0.07 0.29 U onsite 

MHA9-AL-003 1/23/2008 Americium-241 63 0.00 0.07 U onsite 

MHA9-AL-003 1/23/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA9-AL-003 1/23/2008 Cesium-137 3.8 0.00 0.05 U onsite 

MHA9-AL-003 1/23/2008 Cobalt-60 0.7 0.00 0.09 U onsite 

MHA9-AL-003 1/23/2008 Lead-210 7.4 0.57 0.65 U onsite 

MHA9-AL-003 1/23/2008 Plutonium-238 55 0.00 7.14 U onsite 

MHA9-AL-003 1/23/2008 Protactinium-231 4 0.00 1.77 U onsite 

MHA9-AL-003 1/23/2008 Radium-226 2.9 0.70 0.10  onsite 

MHA9-AL-003 1/23/2008 Thorium-228 2.6 0.48 0.04  iso-Th 

MHA9-AL-003 1/23/2008 Thorium-230 2.8 3.16 6.14 U onsite 

MHA9-AL-003 1/23/2008 Thorium-230 2.8 0.86 0.04  iso-Th 

MHA9-AL-003 1/23/2008 Thorium-232 2.1 0.30 0.18  onsite 

MHA9-AL-003 1/23/2008 Thorium-232 2.1 0.47 0.04  iso-Th 

MHA9-AL-003 1/23/2008 Uranium-238 2.2 0.68 0.38  onsite 
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Sample ID 
Sample 

Date 
Analyte 

CO 
pCi/g 

Result
pCi/g 

MDC 
pCi/g 

Flags Analysis 

MHA9-AL-004 1/23/2008 Actinium-227 4.6 0.02 0.30 U onsite 

MHA9-AL-004 1/23/2008 Americium-241 63 0.00 0.08 U onsite 

MHA9-AL-004 1/23/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA9-AL-004 1/23/2008 Cesium-137 3.8 0.00 0.05 U onsite 

MHA9-AL-004 1/23/2008 Cobalt-60 0.7 0.00 0.09 U onsite 

MHA9-AL-004 1/23/2008 Lead-210 7.4 1.33 0.61  onsite 

MHA9-AL-004 1/23/2008 Plutonium-238 55 0.00 7.54 U onsite 

MHA9-AL-004 1/23/2008 Protactinium-231 4 0.00 1.71 U onsite 

MHA9-AL-004 1/23/2008 Radium-226 2.9 0.74 0.11  onsite 

MHA9-AL-004 1/23/2008 Thorium-228 2.6 0.67 0.05  iso-Th 

MHA9-AL-004 1/23/2008 Thorium-230 2.8 1.29 6.74 U onsite 

MHA9-AL-004 1/23/2008 Thorium-230 2.8 0.86 0.04  iso-Th 

MHA9-AL-004 1/23/2008 Thorium-232 2.1 0.54 0.20  onsite 

MHA9-AL-004 1/23/2008 Thorium-232 2.1 0.57 0.04  iso-Th 

MHA9-AL-004 1/23/2008 Uranium-238 2.2 0.46 0.45  onsite 

MHA9-AL-005 1/23/2008 Actinium-227 4.6 0.00 0.29 U onsite 

MHA9-AL-005 1/23/2008 Americium-241 63 0.02 0.07 U onsite 

MHA9-AL-005 1/23/2008 Bismuth-210M 8.3 0.01 0.05 U onsite 

MHA9-AL-005 1/23/2008 Cesium-137 3.8 0.01 0.05 U onsite 

MHA9-AL-005 1/23/2008 Cobalt-60 0.7 0.01 0.05 U onsite 

MHA9-AL-005 1/23/2008 Lead-210 7.4 0.60 0.59  onsite 

MHA9-AL-005 1/23/2008 Plutonium-238 55 0.05 6.22 U onsite 

MHA9-AL-005 1/23/2008 Protactinium-231 4 0.00 1.63 U onsite 

MHA9-AL-005 1/23/2008 Radium-226 2.9 0.65 0.10  onsite 

MHA9-AL-005 1/23/2008 Thorium-228 2.6 0.57 0.05  iso-Th 

MHA9-AL-005 1/23/2008 Thorium-230 2.8 0.00 6.40 U onsite 

MHA9-AL-005 1/23/2008 Thorium-230 2.8 1.14 0.02  iso-Th 

MHA9-AL-005 1/23/2008 Thorium-232 2.1 0.52 0.13  onsite 

MHA9-AL-005 1/23/2008 Thorium-232 2.1 0.63 0.02  iso-Th 

MHA9-AL-005 1/23/2008 Uranium-238 2.2 0.79 0.35  onsite 

MHA9-AL-006 1/23/2008 Actinium-227 4.6 0.08 0.24 U onsite 

MHA9-AL-006 1/23/2008 Americium-241 63 0.00 0.06 U onsite 

MHA9-AL-006 1/23/2008 Bismuth-210M 8.3 0.01 0.04 U onsite 

MHA9-AL-006 1/23/2008 Cesium-137 3.8 0.00 0.04 U onsite 

MHA9-AL-006 1/23/2008 Cobalt-60 0.7 0.03 0.04 U onsite 

MHA9-AL-006 1/23/2008 Lead-210 7.4 0.52 0.57 U onsite 

MHA9-AL-006 1/23/2008 Plutonium-238 55 2.60 5.28 U onsite 

MHA9-AL-006 1/23/2008 Protactinium-231 4 0.32 1.36 U onsite 

MHA9-AL-006 1/23/2008 Radium-226 2.9 0.72 0.10  onsite 

MHA9-AL-006 1/23/2008 Thorium-228 2.6 0.44 0.05  iso-Th 

MHA9-AL-006 1/23/2008 Thorium-230 2.8 0.84 5.64 U onsite 

MHA9-AL-006 1/23/2008 Thorium-230 2.8 1.00 0.03  iso-Th 

MHA9-AL-006 1/23/2008 Thorium-232 2.1 0.27 0.16  onsite 

MHA9-AL-006 1/23/2008 Thorium-232 2.1 0.44 0.03  iso-Th 

MHA9-AL-006 1/23/2008 Uranium-238 2.2 0.47 0.36  onsite 
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Sample ID 
Sample 

Date 
Analyte 

CO 
pCi/g 

Result
pCi/g 

MDC 
pCi/g 

Flags Analysis 

MHA9-AL-007 1/23/2008 Actinium-227 4.6 0.00 0.33 U onsite 

MHA9-AL-007 1/23/2008 Americium-241 63 0.08 0.06  onsite 

MHA9-AL-007 1/23/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA9-AL-007 1/23/2008 Cesium-137 3.8 0.00 0.06 U onsite 

MHA9-AL-007 1/23/2008 Cobalt-60 0.7 0.01 0.05 U onsite 

MHA9-AL-007 1/23/2008 Lead-210 7.4 0.99 0.61  onsite 

MHA9-AL-007 1/23/2008 Plutonium-238 55 0.23 6.50 U onsite 

MHA9-AL-007 1/23/2008 Protactinium-231 4 0.00 1.95 U onsite 

MHA9-AL-007 1/23/2008 Radium-226 2.9 0.69 0.13  onsite 

MHA9-AL-007 1/23/2008 Thorium-228 2.6 0.62 0.08  iso-Th 

MHA9-AL-007 1/23/2008 Thorium-230 2.8 1.79 6.23 U onsite 

MHA9-AL-007 1/23/2008 Thorium-230 2.8 1.02 0.06  iso-Th 

MHA9-AL-007 1/23/2008 Thorium-232 2.1 0.46 0.14  onsite 

MHA9-AL-007 1/23/2008 Thorium-232 2.1 0.53 0.04  iso-Th 

MHA9-AL-007 1/23/2008 Uranium-238 2.2 0.76 0.38  onsite 

MHA9-AL-008 1/23/2008 Actinium-227 4.6 0.00 0.29 U onsite 

MHA9-AL-008 1/23/2008 Americium-241 63 0.02 0.06 U onsite 

MHA9-AL-008 1/23/2008 Bismuth-210M 8.3 0.01 0.05 U onsite 

MHA9-AL-008 1/23/2008 Cesium-137 3.8 0.00 0.05 U onsite 

MHA9-AL-008 1/23/2008 Cobalt-60 0.7 0.03 0.03 U onsite 

MHA9-AL-008 1/23/2008 Lead-210 7.4 0.39 0.66 U onsite 

MHA9-AL-008 1/23/2008 Plutonium-238 55 1.44 5.71 U onsite 

MHA9-AL-008 1/23/2008 Protactinium-231 4 0.14 1.51 U onsite 

MHA9-AL-008 1/23/2008 Radium-226 2.9 0.72 0.10  onsite 

MHA9-AL-008 1/23/2008 Thorium-228 2.6 0.58 0.05  iso-Th 

MHA9-AL-008 1/23/2008 Thorium-230 2.8 2.43 6.06 U onsite 

MHA9-AL-008 1/23/2008 Thorium-230 2.8 1.07 0.02  iso-Th 

MHA9-AL-008 1/23/2008 Thorium-232 2.1 0.33 0.17  onsite 

MHA9-AL-008 1/23/2008 Thorium-232 2.1 0.65 0.04  iso-Th 

MHA9-AL-008 1/23/2008 Uranium-238 2.2 0.76 0.37  onsite 

MHA9-AL-009 1/23/2008 Actinium-227 4.6 0.00 0.30 U onsite 

MHA9-AL-009 1/23/2008 Americium-241 63 0.00 0.07 U onsite 

MHA9-AL-009 1/23/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA9-AL-009 1/23/2008 Cesium-137 3.8 0.00 0.05 U onsite 

MHA9-AL-009 1/23/2008 Cobalt-60 0.7 0.00 0.06 U onsite 

MHA9-AL-009 1/23/2008 Lead-210 7.4 0.60 0.62 U onsite 

MHA9-AL-009 1/23/2008 Plutonium-238 55 0.00 6.76 U onsite 

MHA9-AL-009 1/23/2008 Protactinium-231 4 0.00 1.82 U onsite 

MHA9-AL-009 1/23/2008 Radium-226 2.9 0.69 0.12  onsite 

MHA9-AL-009 1/23/2008 Thorium-228 2.6 0.54 0.07  iso-Th 

MHA9-AL-009 1/23/2008 Thorium-230 2.8 0.00 6.52 U onsite 

MHA9-AL-009 1/23/2008 Thorium-230 2.8 0.79 0.05  iso-Th 

MHA9-AL-009 1/23/2008 Thorium-232 2.1 0.50 0.14  onsite 

MHA9-AL-009 1/23/2008 Thorium-232 2.1 0.60 0.05  iso-Th 

MHA9-AL-009 1/23/2008 Uranium-238 2.2 0.75 0.38  onsite 
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Sample ID 
Sample 

Date 
Analyte 

CO 
pCi/g 

Result
pCi/g 

MDC 
pCi/g 

Flags Analysis 

MHA9-AL-010 1/23/2008 Actinium-227 4.6 0.00 0.29 U onsite 

MHA9-AL-010 1/23/2008 Americium-241 63 0.00 0.07 U onsite 

MHA9-AL-010 1/23/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA9-AL-010 1/23/2008 Cesium-137 3.8 0.02 0.04 U onsite 

MHA9-AL-010 1/23/2008 Cobalt-60 0.7 0.00 0.06 U onsite 

MHA9-AL-010 1/23/2008 Lead-210 7.4 0.29 0.68 U onsite 

MHA9-AL-010 1/23/2008 Plutonium-238 55 0.00 6.25 U onsite 

MHA9-AL-010 1/23/2008 Protactinium-231 4 0.25 1.40 U onsite 

MHA9-AL-010 1/23/2008 Radium-226 2.9 0.85 0.08  onsite 

MHA9-AL-010 1/23/2008 Thorium-228 2.6 0.49 0.07  iso-Th 

MHA9-AL-010 1/23/2008 Thorium-230 2.8 0.69 6.24 U onsite 

MHA9-AL-010 1/23/2008 Thorium-230 2.8 0.96 0.05  iso-Th 

MHA9-AL-010 1/23/2008 Thorium-232 2.1 0.34 0.15  onsite 

MHA9-AL-010 1/23/2008 Thorium-232 2.1 0.50 0.02  iso-Th 

MHA9-AL-010 1/23/2008 Uranium-238 2.2 0.76 0.39  onsite 

MHA13-AL-011 2/13/2008 Actinium-227 4.6 0.07 0.40 U onsite 

MHA13-AL-011 2/13/2008 Americium-241 63 0.02 0.10 U onsite 

MHA13-AL-011 2/13/2008 Bismuth-210M 8.3 0.02 0.07 U onsite 

MHA13-AL-011 2/13/2008 Cesium-137 3.8 0.00 0.07 U onsite 

MHA13-AL-011 2/13/2008 Cobalt-60 0.7 0.00 0.11 U onsite 

MHA13-AL-011 2/13/2008 Lead-210 7.4 0.00 0.93 U onsite 

MHA13-AL-011 2/12/2008 Plutonium-238 55 0.20 9.01 U onsite 

MHA13-AL-011 2/13/2008 Protactinium-231 4 1.85 1.91 U onsite 

MHA13-AL-011 2/13/2008 Radium-226 2.9 0.85 0.15  onsite 

MHA13-AL-011 2/12/2008 Thorium-228 2.6 1.08 0.09  iso-Th 

MHA13-AL-011 2/13/2008 Thorium-230 2.8 4.00 8.58 U onsite 

MHA13-AL-011 2/12/2008 Thorium-230 2.8 0.91 0.05  iso-Th 

MHA13-AL-011 2/13/2008 Thorium-232 2.1 0.60 0.31  onsite 

MHA13-AL-011 2/12/2008 Thorium-232 2.1 1.17 0.05  iso-Th 

MHA13-AL-011 2/12/2008 Uranium-238 2.2 1.20 0.54  onsite 

MHA13-AL-012 2/13/2008 Actinium-227 4.6 0.04 0.31 U onsite 

MHA13-AL-012 2/13/2008 Americium-241 63 0.00 0.07 U onsite 

MHA13-AL-012 2/13/2008 Bismuth-210M 8.3 0.02 0.05 U onsite 

MHA13-AL-012 2/13/2008 Cesium-137 3.8 0.01 0.05 U onsite 

MHA13-AL-012 2/13/2008 Cobalt-60 0.7 0.01 0.05 U onsite 

MHA13-AL-012 2/13/2008 Lead-210 7.4 0.22 0.65 U onsite 

MHA13-AL-012 2/12/2008 Plutonium-238 55 0.00 6.60 U onsite 

MHA13-AL-012 2/13/2008 Protactinium-231 4 0.00 1.58 U onsite 

MHA13-AL-012 2/13/2008 Radium-226 2.9 0.56 0.12  onsite 

MHA13-AL-012 2/12/2008 Thorium-228 2.6 0.97 0.07  iso-Th 

MHA13-AL-012 2/13/2008 Thorium-230 2.8 0.47 7.00 U onsite 

MHA13-AL-012 2/12/2008 Thorium-230 2.8 0.90 0.05  iso-Th 

MHA13-AL-012 2/13/2008 Thorium-232 2.1 0.57 0.08  onsite 

MHA13-AL-012 2/12/2008 Thorium-232 2.1 0.81 0.06  iso-Th 

MHA13-AL-012 2/12/2008 Uranium-238 2.2 0.59 0.42  onsite 
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MHA13-AL-013 2/13/2008 Actinium-227 4.6 0.20 0.29 U onsite 

MHA13-AL-013 2/13/2008 Americium-241 63 0.00 0.07 U onsite 

MHA13-AL-013 2/13/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA13-AL-013 2/13/2008 Cesium-137 3.8 0.00 0.06 U onsite 

MHA13-AL-013 2/13/2008 Cobalt-60 0.7 0.00 0.08 U onsite 

MHA13-AL-013 2/13/2008 Lead-210 7.4 0.44 0.66 U onsite 

MHA13-AL-013 2/12/2008 Plutonium-238 55 0.75 6.40 U onsite 

MHA13-AL-013 2/13/2008 Protactinium-231 4 0.00 1.72 U onsite 

MHA13-AL-013 2/13/2008 Radium-226 2.9 0.64 0.11  onsite 

MHA13-AL-013 2/12/2008 Thorium-228 2.6 0.95 0.08  iso-Th 

MHA13-AL-013 2/13/2008 Thorium-230 2.8 0.15 6.95 U onsite 

MHA13-AL-013 2/12/2008 Thorium-230 2.8 0.85 0.06  iso-Th 

MHA13-AL-013 2/13/2008 Thorium-232 2.1 0.61 0.20  onsite 

MHA13-AL-013 2/12/2008 Thorium-232 2.1 0.92 0.06  iso-Th 

MHA13-AL-013 2/12/2008 Uranium-238 2.2 0.67 0.43  onsite 

MHA13-AL-014 2/13/2008 Actinium-227 4.6 0.00 0.43 U onsite 

MHA13-AL-014 2/13/2008 Americium-241 63 0.05 0.09 U onsite 

MHA13-AL-014 2/13/2008 Bismuth-210M 8.3 0.03 0.07 U onsite 

MHA13-AL-014 2/13/2008 Cesium-137 3.8 0.00 0.07 U onsite 

MHA13-AL-014 2/13/2008 Cobalt-60 0.7 0.00 0.08 U onsite 

MHA13-AL-014 2/13/2008 Lead-210 7.4 0.00 0.90 U onsite 

MHA13-AL-014 2/12/2008 Plutonium-238 55 2.54 8.80 U onsite 

MHA13-AL-014 2/13/2008 Protactinium-231 4 0.00 2.11 U onsite 

MHA13-AL-014 2/13/2008 Radium-226 2.9 0.74 0.13  onsite 

MHA13-AL-014 2/12/2008 Thorium-228 2.6 1.16 0.08  iso-Th 

MHA13-AL-014 2/13/2008 Thorium-230 2.8 0.48 8.74 U onsite 

MHA13-AL-014 2/12/2008 Thorium-230 2.8 1.16 0.06  iso-Th 

MHA13-AL-014 2/13/2008 Thorium-232 2.1 0.83 0.24  onsite 

MHA13-AL-014 2/12/2008 Thorium-232 2.1 1.36 0.05  iso-Th 

MHA13-AL-014 2/12/2008 Uranium-238 2.2 0.90 0.55  onsite 

MHA13-AL-015 2/14/2008 Actinium-227 4.6 0.04 0.34 U onsite 

MHA13-AL-015 2/14/2008 Americium-241 63 0.00 0.09 U onsite 

MHA13-AL-015 2/14/2008 Bismuth-210M 8.3 0.03 0.05 U onsite 

MHA13-AL-015 2/14/2008 Cesium-137 3.8 0.00 0.06 U onsite 

MHA13-AL-015 2/14/2008 Cobalt-60 0.7 0.00 0.09 U onsite 

MHA13-AL-015 2/14/2008 Lead-210 7.4 0.67 0.74 U onsite 

MHA13-AL-015 2/14/2008 Plutonium-238 55 0.00 7.67 U onsite 

MHA13-AL-015 2/14/2008 Protactinium-231 4 0.00 1.82 U onsite 

MHA13-AL-015 2/14/2008 Radium-226 2.9 0.76 0.11  onsite 

MHA13-AL-015 2/14/2008 Thorium-228 2.6 1.01 0.05  iso-Th 

MHA13-AL-015 2/14/2008 Thorium-230 2.8 1.06 7.24 U onsite 

MHA13-AL-015 2/14/2008 Thorium-230 2.8 0.99 0.04  iso-Th 

MHA13-AL-015 2/14/2008 Thorium-232 2.1 0.89 0.18  onsite 

MHA13-AL-015 2/14/2008 Thorium-232 2.1 1.06 0.02  iso-Th 

MHA13-AL-015 2/14/2008 Uranium-238 2.2 1.18 0.45  onsite 
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MHA13-AL-016 2/14/2008 Actinium-227 4.6 0.00 0.31 U onsite 

MHA13-AL-016 2/14/2008 Americium-241 63 0.00 0.08 U onsite 

MHA13-AL-016 2/14/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA13-AL-016 2/14/2008 Cesium-137 3.8 0.02 0.05 U onsite 

MHA13-AL-016 2/14/2008 Cobalt-60 0.7 0.04 0.05 U onsite 

MHA13-AL-016 2/14/2008 Lead-210 7.4 0.58 0.68 U onsite 

MHA13-AL-016 2/14/2008 Plutonium-238 55 3.70 5.82 U onsite 

MHA13-AL-016 2/14/2008 Protactinium-231 4 0.00 1.64 U onsite 

MHA13-AL-016 2/14/2008 Radium-226 2.9 0.88 0.10  onsite 

MHA13-AL-016 2/14/2008 Thorium-228 2.6 1.09 0.09  iso-Th 

MHA13-AL-016 2/14/2008 Thorium-230 2.8 0.00 7.20 U onsite 

MHA13-AL-016 2/14/2008 Thorium-230 2.8 1.08 0.04  iso-Th 

MHA13-AL-016 2/14/2008 Thorium-232 2.1 0.57 0.22  onsite 

MHA13-AL-016 2/14/2008 Thorium-232 2.1 1.08 0.04  iso-Th 

MHA13-AL-016 2/14/2008 Uranium-238 2.2 0.65 0.42  onsite 

MHA13-AL-017 2/14/2008 Actinium-227 4.6 0.00 0.34 U onsite 

MHA13-AL-017 2/14/2008 Americium-241 63 0.00 0.08 U onsite 

MHA13-AL-017 2/14/2008 Bismuth-210M 8.3 0.01 0.06 U onsite 

MHA13-AL-017 2/14/2008 Cesium-137 3.8 0.00 0.06 U onsite 

MHA13-AL-017 2/14/2008 Cobalt-60 0.7 0.00 0.08 U onsite 

MHA13-AL-017 2/14/2008 Lead-210 7.4 0.29 0.75 U onsite 

MHA13-AL-017 2/14/2008 Plutonium-238 55 3.29 7.23 U onsite 

MHA13-AL-017 2/14/2008 Protactinium-231 4 0.00 1.96 U onsite 

MHA13-AL-017 2/14/2008 Radium-226 2.9 0.75 0.13  onsite 

MHA13-AL-017 2/14/2008 Thorium-228 2.6 1.32 0.10  iso-Th 

MHA13-AL-017 2/14/2008 Thorium-230 2.8 4.40 7.57 U onsite 

MHA13-AL-017 2/14/2008 Thorium-230 2.8 0.80 0.06  iso-Th 

MHA13-AL-017 2/14/2008 Thorium-232 2.1 0.76 0.21  onsite 

MHA13-AL-017 2/14/2008 Thorium-232 2.1 0.97 0.06  iso-Th 

MHA13-AL-017 2/14/2008 Uranium-238 2.2 0.55 0.50  onsite 

MHA13-AL-018 2/14/2008 Actinium-227 4.6 0.07 0.35 U onsite 

MHA13-AL-018 2/14/2008 Americium-241 63 0.01 0.08 U onsite 

MHA13-AL-018 2/14/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA13-AL-018 2/14/2008 Cesium-137 3.8 0.01 0.05 U onsite 

MHA13-AL-018 2/14/2008 Cobalt-60 0.7 0.00 0.08 U onsite 

MHA13-AL-018 2/14/2008 Lead-210 7.4 0.39 0.79 U onsite 

MHA13-AL-018 2/14/2008 Plutonium-238 55 1.16 7.35 U onsite 

MHA13-AL-018 2/14/2008 Protactinium-231 4 0.00 2.06 U onsite 

MHA13-AL-018 2/14/2008 Radium-226 2.9 0.62 0.16  onsite 

MHA13-AL-018 2/14/2008 Thorium-228 2.6 1.15 0.07  iso-Th 

MHA13-AL-018 2/14/2008 Thorium-230 2.8 0.00 7.95 U onsite 

MHA13-AL-018 2/14/2008 Thorium-230 2.8 1.03 0.05  iso-Th 

MHA13-AL-018 2/14/2008 Thorium-232 2.1 0.57 0.26  onsite 

MHA13-AL-018 2/14/2008 Thorium-232 2.1 1.22 0.05  iso-Th 

MHA13-AL-018 2/14/2008 Uranium-238 2.2 1.07 0.46  onsite 
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MHA13-AL-019 2/14/2008 Actinium-227 4.6 0.02 0.38 U onsite 

MHA13-AL-019 2/14/2008 Americium-241 63 0.03 0.09 U onsite 

MHA13-AL-019 2/14/2008 Bismuth-210M 8.3 0.02 0.06 U onsite 

MHA13-AL-019 2/14/2008 Cesium-137 3.8 0.00 0.06 U onsite 

MHA13-AL-019 2/14/2008 Cobalt-60 0.7 0.00 0.11 U onsite 

MHA13-AL-019 2/14/2008 Lead-210 7.4 1.00 0.84  onsite 

MHA13-AL-019 2/14/2008 Plutonium-238 55 1.46 7.95 U onsite 

MHA13-AL-019 2/14/2008 Protactinium-231 4 0.00 1.98 U onsite 

MHA13-AL-019 2/14/2008 Radium-226 2.9 0.87 0.10  onsite 

MHA13-AL-019 2/14/2008 Thorium-228 2.6 1.19 0.05  iso-Th 

MHA13-AL-019 2/14/2008 Thorium-230 2.8 2.46 8.21 U onsite 

MHA13-AL-019 2/14/2008 Thorium-230 2.8 0.99 0.05  iso-Th 

MHA13-AL-019 2/14/2008 Thorium-232 2.1 0.56 0.32  onsite 

MHA13-AL-019 2/14/2008 Thorium-232 2.1 1.00 0.04  iso-Th 

MHA13-AL-019 2/14/2008 Uranium-238 2.2 1.12 0.50  onsite 

MHA13-AL-020 2/14/2008 Actinium-227 4.6 0.16 0.27 U onsite 

MHA13-AL-020 2/14/2008 Americium-241 63 0.02 0.07 U onsite 

MHA13-AL-020 2/14/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA13-AL-020 2/14/2008 Cesium-137 3.8 0.01 0.04 U onsite 

MHA13-AL-020 2/14/2008 Cobalt-60 0.7 0.00 0.06 U onsite 

MHA13-AL-020 2/14/2008 Lead-210 7.4 0.24 0.59 U onsite 

MHA13-AL-020 2/14/2008 Plutonium-238 55 13.51 5.31  onsite 

MHA13-AL-020 2/14/2008 Protactinium-231 4 0.00 1.55 U onsite 

MHA13-AL-020 2/14/2008 Radium-226 2.9 0.48 0.11  onsite 

MHA13-AL-020 2/14/2008 Thorium-228 2.6 1.18 0.07  iso-Th 

MHA13-AL-020 2/14/2008 Thorium-230 2.8 0.00 6.49 U onsite 

MHA13-AL-020 2/14/2008 Thorium-230 2.8 1.00 0.02  iso-Th 

MHA13-AL-020 2/14/2008 Thorium-232 2.1 0.31 0.19  onsite 

MHA13-AL-020 2/14/2008 Thorium-232 2.1 0.82 0.04  iso-Th 

MHA13-AL-020 2/14/2008 Uranium-238 2.2 0.61 0.38  onsite 

MHA13-AL-021 2/14/2008 Actinium-227 4.6 0.14 0.30 U onsite 

MHA13-AL-021 2/14/2008 Americium-241 63 0.02 0.08 U onsite 

MHA13-AL-021 2/14/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA13-AL-021 2/14/2008 Cesium-137 3.8 0.00 0.05 U onsite 

MHA13-AL-021 2/14/2008 Cobalt-60 0.7 0.01 0.06 U onsite 

MHA13-AL-021 2/14/2008 Lead-210 7.4 0.47 0.71 U onsite 

MHA13-AL-021 2/14/2008 Plutonium-238 55 0.00 6.98 U onsite 

MHA13-AL-021 2/14/2008 Protactinium-231 4 0.39 1.65 U onsite 

MHA13-AL-021 2/14/2008 Radium-226 2.9 0.57 0.13  onsite 

MHA13-AL-021 2/14/2008 Thorium-228 2.6 1.35 0.10  iso-Th 

MHA13-AL-021 2/14/2008 Thorium-230 2.8 0.00 7.05 U onsite 

MHA13-AL-021 2/14/2008 Thorium-230 2.8 0.99 0.05  iso-Th 

MHA13-AL-021 2/14/2008 Thorium-232 2.1 0.64 0.22  onsite 

MHA13-AL-021 2/14/2008 Thorium-232 2.1 0.99 0.05  iso-Th 

MHA13-AL-021 2/14/2008 Uranium-238 2.2 0.72 0.45  onsite 
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MHA13-AL-022 2/14/2008 Actinium-227 4.6 0.02 0.31 U onsite 

MHA13-AL-022 2/14/2008 Americium-241 63 0.03 0.07 U onsite 

MHA13-AL-022 2/14/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA13-AL-022 2/14/2008 Cesium-137 3.8 0.00 0.05 U onsite 

MHA13-AL-022 2/14/2008 Cobalt-60 0.7 0.00 0.07 U onsite 

MHA13-AL-022 2/14/2008 Lead-210 7.4 0.91 0.62  onsite 

MHA13-AL-022 2/14/2008 Plutonium-238 55 0.17 6.58 U onsite 

MHA13-AL-022 2/14/2008 Protactinium-231 4 0.21 1.71 U onsite 

MHA13-AL-022 2/14/2008 Radium-226 2.9 0.63 0.12  onsite 

MHA13-AL-022 2/14/2008 Thorium-228 2.6 0.94 0.08  iso-Th 

MHA13-AL-022 2/14/2008 Thorium-230 2.8 0.43 6.80 U onsite 

MHA13-AL-022 2/14/2008 Thorium-230 2.8 0.96 0.04  iso-Th 

MHA13-AL-022 2/14/2008 Thorium-232 2.1 0.46 0.22  onsite 

MHA13-AL-022 2/14/2008 Thorium-232 2.1 0.80 0.02  iso-Th 

MHA13-AL-022 2/14/2008 Uranium-238 2.2 0.45 0.44  onsite 

MHA13-AL-023 2/14/2008 Actinium-227 4.6 0.00 0.38 U onsite 

MHA13-AL-023 2/14/2008 Americium-241 63 0.00 0.09 U onsite 

MHA13-AL-023 2/14/2008 Bismuth-210M 8.3 0.01 0.06 U onsite 

MHA13-AL-023 2/14/2008 Cesium-137 3.8 0.03 0.05 U onsite 

MHA13-AL-023 2/14/2008 Cobalt-60 0.7 0.00 0.11 U onsite 

MHA13-AL-023 2/14/2008 Lead-210 7.4 0.58 0.82 U onsite 

MHA13-AL-023 2/14/2008 Plutonium-238 55 1.14 8.05 U onsite 

MHA13-AL-023 2/14/2008 Protactinium-231 4 0.94 1.85 U onsite 

MHA13-AL-023 2/14/2008 Radium-226 2.9 0.67 0.16  onsite 

MHA13-AL-023 2/14/2008 Thorium-228 2.6 1.17 0.08  iso-Th 

MHA13-AL-023 2/14/2008 Thorium-230 2.8 2.45 8.51 U onsite 

MHA13-AL-023 2/14/2008 Thorium-230 2.8 0.96 0.05  iso-Th 

MHA13-AL-023 2/14/2008 Thorium-232 2.1 0.74 0.25  onsite 

MHA13-AL-023 2/14/2008 Thorium-232 2.1 1.28 0.05  iso-Th 

MHA13-AL-023 2/14/2008 Uranium-238 2.2 0.67 0.52  onsite 

MHA13-AL-024 2/14/2008 Actinium-227 4.6 0.05 0.30 U onsite 

MHA13-AL-024 2/14/2008 Americium-241 63 0.01 0.08 U onsite 

MHA13-AL-024 2/14/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA13-AL-024 2/14/2008 Cesium-137 3.8 0.04 0.05 U onsite 

MHA13-AL-024 2/14/2008 Cobalt-60 0.7 0.02 0.05 U onsite 

MHA13-AL-024 2/14/2008 Lead-210 7.4 1.08 0.63  onsite 

MHA13-AL-024 2/14/2008 Plutonium-238 55 6.36 7.25 U onsite 

MHA13-AL-024 2/14/2008 Protactinium-231 4 0.38 1.53 U onsite 

MHA13-AL-024 2/14/2008 Radium-226 2.9 0.57 0.11  onsite 

MHA13-AL-024 2/14/2008 Thorium-228 2.6 0.73 0.08  iso-Th 

MHA13-AL-024 2/14/2008 Thorium-230 2.8 0.00 7.15 U onsite 

MHA13-AL-024 2/14/2008 Thorium-230 2.8 0.90 0.04  iso-Th 

MHA13-AL-024 2/14/2008 Thorium-232 2.1 0.30 0.21  onsite 

MHA13-AL-024 2/14/2008 Thorium-232 2.1 0.69 0.04  iso-Th 

MHA13-AL-024 2/14/2008 Uranium-238 2.2 0.58 0.42  onsite 
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MHA13-AL-025 2/14/2008 Actinium-227 4.6 0.00 0.33 U onsite 

MHA13-AL-025 2/14/2008 Americium-241 63 0.02 0.07 U onsite 

MHA13-AL-025 2/14/2008 Bismuth-210M 8.3 0.01 0.06 U onsite 

MHA13-AL-025 2/14/2008 Cesium-137 3.8 0.00 0.05 U onsite 

MHA13-AL-025 2/14/2008 Cobalt-60 0.7 0.01 0.06 U onsite 

MHA13-AL-025 2/14/2008 Lead-210 7.4 0.81 0.65  onsite 

MHA13-AL-025 2/14/2008 Plutonium-238 55 0.96 7.32 U onsite 

MHA13-AL-025 2/14/2008 Protactinium-231 4 0.00 2.03 U onsite 

MHA13-AL-025 2/14/2008 Radium-226 2.9 0.50 0.15  onsite 

MHA13-AL-025 2/14/2008 Thorium-228 2.6 1.09 0.05  iso-Th 

MHA13-AL-025 2/14/2008 Thorium-230 2.8 0.71 7.20 U onsite 

MHA13-AL-025 2/14/2008 Thorium-230 2.8 0.98 0.04  iso-Th 

MHA13-AL-025 2/14/2008 Thorium-232 2.1 0.52 0.21  onsite 

MHA13-AL-025 2/14/2008 Thorium-232 2.1 1.00 0.02  iso-Th 

MHA13-AL-025 2/14/2008 Uranium-238 2.2 1.00 0.43  onsite 

MHA13-AL-026 2/14/2008 Actinium-227 4.6 0.00 0.39 U onsite 

MHA13-AL-026 2/14/2008 Americium-241 63 0.00 0.09 U onsite 

MHA13-AL-026 2/14/2008 Bismuth-210M 8.3 0.03 0.06 U onsite 

MHA13-AL-026 2/14/2008 Cesium-137 3.8 0.03 0.05 U onsite 

MHA13-AL-026 2/14/2008 Cobalt-60 0.7 0.00 0.10 U onsite 

MHA13-AL-026 2/14/2008 Lead-210 7.4 0.80 0.86 U onsite 

MHA13-AL-026 2/14/2008 Plutonium-238 55 0.00 8.50 U onsite 

MHA13-AL-026 2/14/2008 Protactinium-231 4 0.00 2.15 U onsite 

MHA13-AL-026 2/14/2008 Radium-226 2.9 0.73 0.17  onsite 

MHA13-AL-026 2/14/2008 Thorium-228 2.6 1.32 0.07  iso-Th 

MHA13-AL-026 2/14/2008 Thorium-230 2.8 2.83 8.66 U onsite 

MHA13-AL-026 2/14/2008 Thorium-230 2.8 1.06 0.04  iso-Th 

MHA13-AL-026 2/14/2008 Thorium-232 2.1 0.99 0.21  onsite 

MHA13-AL-026 2/14/2008 Thorium-232 2.1 1.13 0.02  iso-Th 

MHA13-AL-026 2/14/2008 Uranium-238 2.2 1.11 0.53  onsite 

MHA13-AL-027 2/19/2008 Actinium-227 4.6 0.01 0.20 U onsite 

MHA13-AL-027 2/19/2008 Americium-241 63 0.00 0.05 U onsite 

MHA13-AL-027 2/19/2008 Bismuth-210M 8.3 0.00 0.04 U onsite 

MHA13-AL-027 2/19/2008 Cesium-137 3.8 0.02 0.02 U onsite 

MHA13-AL-027 2/19/2008 Cobalt-60 0.7 0.00 0.03 U onsite 

MHA13-AL-027 2/19/2008 Lead-210 7.4 0.14 0.48 U onsite 

MHA13-AL-027 2/19/2008 Plutonium-238 55 1.29 3.76 U onsite 

MHA13-AL-027 2/19/2008 Protactinium-231 4 0.00 1.24 U onsite 

MHA13-AL-027 2/19/2008 Radium-226 2.9 0.46 0.08  onsite 

MHA13-AL-027 2/19/2008 Thorium-228 2.6 0.41 0.09  iso-Th 

MHA13-AL-027 2/19/2008 Thorium-230 2.8 2.96 4.31 U onsite 

MHA13-AL-027 2/19/2008 Thorium-230 2.8 0.92 0.05  iso-Th 

MHA13-AL-027 2/19/2008 Thorium-232 2.1 0.26 0.12  onsite 

MHA13-AL-027 2/19/2008 Thorium-232 2.1 0.37 0.05  iso-Th 

MHA13-AL-027 2/19/2008 Uranium-238 2.2 0.19 0.30 U onsite 
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MHA13-AL-028 2/19/2008 Actinium-227 4.6 0.14 0.31 U onsite 

MHA13-AL-028 2/19/2008 Americium-241 63 0.02 0.08 U onsite 

MHA13-AL-028 2/19/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA13-AL-028 2/19/2008 Cesium-137 3.8 0.00 0.05 U onsite 

MHA13-AL-028 2/19/2008 Cobalt-60 0.7 0.00 0.08 U onsite 

MHA13-AL-028 2/19/2008 Lead-210 7.4 1.03 0.68  onsite 

MHA13-AL-028 2/19/2008 Plutonium-238 55 1.86 6.87 U onsite 

MHA13-AL-028 2/19/2008 Protactinium-231 4 0.00 1.84 U onsite 

MHA13-AL-028 2/19/2008 Radium-226 2.9 0.70 0.12  onsite 

MHA13-AL-028 2/19/2008 Thorium-228 2.6 1.20 0.13  iso-Th 

MHA13-AL-028 2/19/2008 Thorium-230 2.8 0.00 7.56 U onsite 

MHA13-AL-028 2/19/2008 Thorium-230 2.8 1.15 0.11  iso-Th 

MHA13-AL-028 2/19/2008 Thorium-232 2.1 0.73 0.18  onsite 

MHA13-AL-028 2/19/2008 Thorium-232 2.1 1.32 0.11  iso-Th 

MHA13-AL-028 2/19/2008 Uranium-238 2.2 0.91 0.46  onsite 

MHA13-AL-029 2/20/2008 Actinium-227 4.6 0.12 0.32 U onsite 

MHA13-AL-029 2/20/2008 Americium-241 63 0.00 0.08 U onsite 

MHA13-AL-029 2/20/2008 Bismuth-210M 8.3 0.02 0.05 U onsite 

MHA13-AL-029 2/20/2008 Cesium-137 3.8 0.02 0.05 U onsite 

MHA13-AL-029 2/20/2008 Cobalt-60 0.7 0.03 0.06 U onsite 

MHA13-AL-029 2/20/2008 Lead-210 7.4 0.19 0.75 U onsite 

MHA13-AL-029 2/20/2008 Plutonium-238 55 0.00 7.27 U onsite 

MHA13-AL-029 2/20/2008 Protactinium-231 4 0.00 1.77 U onsite 

MHA13-AL-029 2/20/2008 Radium-226 2.9 0.71 0.13  onsite 

MHA13-AL-029 2/20/2008 Thorium-228 2.6 1.25 0.10  iso-Th 

MHA13-AL-029 2/20/2008 Thorium-230 2.8 1.16 7.34 U onsite 

MHA13-AL-029 2/20/2008 Thorium-230 2.8 1.17 0.08  iso-Th 

MHA13-AL-029 2/20/2008 Thorium-232 2.1 0.62 0.22  onsite 

MHA13-AL-029 2/20/2008 Thorium-232 2.1 1.22 0.08  iso-Th 

MHA13-AL-029 2/20/2008 Uranium-238 2.2 0.89 0.47  onsite 

MHA13-AL-030 2/20/2008 Actinium-227 4.6 0.00 0.32 U onsite 

MHA13-AL-030 2/20/2008 Americium-241 63 0.00 0.08 U onsite 

MHA13-AL-030 2/20/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA13-AL-030 2/20/2008 Cesium-137 3.8 0.00 0.06 U onsite 

MHA13-AL-030 2/20/2008 Cobalt-60 0.7 0.00 0.07 U onsite 

MHA13-AL-030 2/20/2008 Lead-210 7.4 0.31 0.73 U onsite 

MHA13-AL-030 2/20/2008 Plutonium-238 55 4.74 6.85 U onsite 

MHA13-AL-030 2/20/2008 Protactinium-231 4 0.00 1.81 U onsite 

MHA13-AL-030 2/20/2008 Radium-226 2.9 0.61 0.10  onsite 

MHA13-AL-030 2/20/2008 Thorium-228 2.6 0.88 0.08  iso-Th 

MHA13-AL-030 2/20/2008 Thorium-230 2.8 0.00 7.59 U onsite 

MHA13-AL-030 2/20/2008 Thorium-230 2.8 1.01 0.05  iso-Th 

MHA13-AL-030 2/20/2008 Thorium-232 2.1 0.69 0.22  onsite 

MHA13-AL-030 2/20/2008 Thorium-232 2.1 1.15 0.05  iso-Th 

MHA13-AL-030 2/20/2008 Uranium-238 2.2 0.51 0.46  onsite 

3006XXXXXX-1004260002
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MHA13-AL-031 2/20/2008 Actinium-227 4.6 0.02 0.33 U onsite 

MHA13-AL-031 2/20/2008 Americium-241 63 0.00 0.08 U onsite 

MHA13-AL-031 2/20/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA13-AL-031 2/20/2008 Cesium-137 3.8 0.01 0.05 U onsite 

MHA13-AL-031 2/20/2008 Cobalt-60 0.7 0.00 0.07 U onsite 

MHA13-AL-031 2/20/2008 Lead-210 7.4 0.14 0.77 U onsite 

MHA13-AL-031 2/20/2008 Plutonium-238 55 0.00 7.59 U onsite 

MHA13-AL-031 2/20/2008 Protactinium-231 4 0.00 1.86 U onsite 

MHA13-AL-031 2/20/2008 Radium-226 2.9 0.55 0.15  onsite 

MHA13-AL-031 2/20/2008 Thorium-228 2.6 1.05 0.09  iso-Th 

MHA13-AL-031 2/20/2008 Thorium-230 2.8 0.00 7.49 U onsite 

MHA13-AL-031 2/20/2008 Thorium-230 2.8 1.11 0.04  iso-Th 

MHA13-AL-031 2/20/2008 Thorium-232 2.1 0.72 0.20  onsite 

MHA13-AL-031 2/20/2008 Thorium-232 2.1 0.99 0.04  iso-Th 

MHA13-AL-031 2/20/2008 Uranium-238 2.2 0.89 0.44  onsite 

MHA13-AL-032 2/20/2008 Actinium-227 4.6 0.20 0.31 U onsite 

MHA13-AL-032 2/20/2008 Americium-241 63 0.00 0.07 U onsite 

MHA13-AL-032 2/20/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA13-AL-032 2/20/2008 Cesium-137 3.8 0.02 0.05 U onsite 

MHA13-AL-032 2/20/2008 Cobalt-60 0.7 0.00 0.08 U onsite 

MHA13-AL-032 2/20/2008 Lead-210 7.4 0.21 0.73 U onsite 

MHA13-AL-032 2/20/2008 Plutonium-238 55 0.00 6.99 U onsite 

MHA13-AL-032 2/20/2008 Protactinium-231 4 0.00 1.60 U onsite 

MHA13-AL-032 2/20/2008 Radium-226 2.9 0.76 0.10  onsite 

MHA13-AL-032 2/20/2008 Thorium-228 2.6 0.97 0.12  iso-Th 

MHA13-AL-032 2/20/2008 Thorium-230 2.8 5.00 6.49 U onsite 

MHA13-AL-032 2/20/2008 Thorium-230 2.8 0.93 0.05  iso-Th 

MHA13-AL-032 2/20/2008 Thorium-232 2.1 0.82 0.18  onsite 

MHA13-AL-032 2/20/2008 Thorium-232 2.1 1.01 0.05  iso-Th 

MHA13-AL-032 2/20/2008 Uranium-238 2.2 1.09 0.41  onsite 

MHA13-AL-033 2/21/2008 Actinium-227 4.6 0.00 0.36 U onsite 

MHA13-AL-033 2/21/2008 Americium-241 63 0.01 0.08 U onsite 

MHA13-AL-033 2/21/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA13-AL-033 2/21/2008 Cesium-137 3.8 0.00 0.06 U onsite 

MHA13-AL-033 2/21/2008 Cobalt-60 0.7 0.00 0.08 U onsite 

MHA13-AL-033 2/21/2008 Lead-210 7.4 0.60 0.76 U onsite 

MHA13-AL-033 2/21/2008 Plutonium-238 55 0.69 7.74 U onsite 

MHA13-AL-033 2/21/2008 Protactinium-231 4 0.00 2.01 U onsite 

MHA13-AL-033 2/21/2008 Radium-226 2.9 0.73 0.12  onsite 

MHA13-AL-033 2/21/2008 Thorium-228 2.6 1.28 0.12  iso-Th 

MHA13-AL-033 2/21/2008 Thorium-230 2.8 2.22 7.68 U onsite 

MHA13-AL-033 2/21/2008 Thorium-230 2.8 1.03 0.07  iso-Th 

MHA13-AL-033 2/21/2008 Thorium-232 2.1 0.75 0.23  onsite 

MHA13-AL-033 2/21/2008 Thorium-232 2.1 0.96 0.07  iso-Th 

MHA13-AL-033 2/21/2008 Uranium-238 2.2 1.44 0.46  onsite 
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MHA13-AL-034 2/21/2008 Actinium-227 4.6 0.02 0.33 U onsite 

MHA13-AL-034 2/21/2008 Americium-241 63 0.00 0.08 U onsite 

MHA13-AL-034 2/21/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA13-AL-034 2/21/2008 Cesium-137 3.8 0.03 0.05 U onsite 

MHA13-AL-034 2/21/2008 Cobalt-60 0.7 0.00 0.08 U onsite 

MHA13-AL-034 2/21/2008 Lead-210 7.4 0.68 0.69 U onsite 

MHA13-AL-034 2/21/2008 Plutonium-238 55 0.00 7.54 U onsite 

MHA13-AL-034 2/21/2008 Protactinium-231 4 1.04 1.71 U onsite 

MHA13-AL-034 2/21/2008 Radium-226 2.9 0.63 0.12  onsite 

MHA13-AL-034 2/21/2008 Thorium-228 2.6 1.16 0.11  iso-Th 

MHA13-AL-034 2/21/2008 Thorium-230 2.8 1.38 7.19 U onsite 

MHA13-AL-034 2/21/2008 Thorium-230 2.8 0.85 0.08  iso-Th 

MHA13-AL-034 2/21/2008 Thorium-232 2.1 0.55 0.29  onsite 

MHA13-AL-034 2/21/2008 Thorium-232 2.1 1.02 0.08  iso-Th 

MHA13-AL-034 2/21/2008 Uranium-238 2.2 0.89 0.45  onsite 

MHA13-AL-035 2/26/2008 Actinium-227 4.6 0.13 0.26 U onsite 

MHA13-AL-035 2/26/2008 Americium-241 63 0.04 0.06 U onsite 

MHA13-AL-035 2/26/2008 Bismuth-210M 8.3 0.00 0.04 U onsite 

MHA13-AL-035 2/26/2008 Cesium-137 3.8 0.00 0.05 U onsite 

MHA13-AL-035 2/26/2008 Cobalt-60 0.7 0.02 0.05 U onsite 

MHA13-AL-035 2/26/2008 Lead-210 7.4 0.55 0.56 U onsite 

MHA13-AL-035 2/26/2008 Plutonium-238 55 1.08 5.61 U onsite 

MHA13-AL-035 2/26/2008 Protactinium-231 4 0.00 1.56 U onsite 

MHA13-AL-035 2/26/2008 Radium-226 2.9 0.56 0.10  onsite 

MHA13-AL-035 2/26/2008 Thorium-228 2.6 0.78 0.09  iso-Th 

MHA13-AL-035 2/26/2008 Thorium-230 2.8 0.00 6.45 U onsite 

MHA13-AL-035 2/26/2008 Thorium-230 2.8 0.94 0.05  iso-Th 

MHA13-AL-035 2/26/2008 Thorium-232 2.1 0.63 0.13  onsite 

MHA13-AL-035 2/26/2008 Thorium-232 2.1 0.60 0.06  iso-Th 

MHA13-AL-035 2/26/2008 Uranium-238 2.2 0.76 0.37  onsite 

MHA13-AL-036 2/26/2008 Actinium-227 4.6 0.00 0.32 U onsite 

MHA13-AL-036 2/26/2008 Americium-241 63 0.02 0.08 U onsite 

MHA13-AL-036 2/26/2008 Bismuth-210M 8.3 0.01 0.06 U onsite 

MHA13-AL-036 2/26/2008 Cesium-137 3.8 0.00 0.06 U onsite 

MHA13-AL-036 2/26/2008 Cobalt-60 0.7 0.00 0.07 U onsite 

MHA13-AL-036 2/26/2008 Lead-210 7.4 0.69 0.71 U onsite 

MHA13-AL-036 2/26/2008 Plutonium-238 55 0.00 7.30 U onsite 

MHA13-AL-036 2/26/2008 Protactinium-231 4 0.39 1.81 U onsite 

MHA13-AL-036 2/26/2008 Radium-226 2.9 0.58 0.16  onsite 

MHA13-AL-036 2/26/2008 Thorium-228 2.6 1.01 0.09  iso-Th 

MHA13-AL-036 2/26/2008 Thorium-230 2.8 0.00 7.69 U onsite 

MHA13-AL-036 2/26/2008 Thorium-230 2.8 1.10 0.07  iso-Th 

MHA13-AL-036 2/26/2008 Thorium-232 2.1 0.88 0.19  onsite 

MHA13-AL-036 2/26/2008 Thorium-232 2.1 1.06 0.07  iso-Th 

MHA13-AL-036 2/26/2008 Uranium-238 2.2 0.76 0.45  onsite 

3006XXXXXX-1004260002

 
310



Page 26 of 117

Sample ID 
Sample 

Date 
Analyte 

CO 
pCi/g 

Result
pCi/g 

MDC 
pCi/g 

Flags Analysis 

MHA13-AL-037 2/26/2008 Actinium-227 4.6 0.14 0.36 U onsite 

MHA13-AL-037 2/26/2008 Americium-241 63 0.01 0.09 U onsite 

MHA13-AL-037 2/26/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA13-AL-037 2/26/2008 Cesium-137 3.8 0.02 0.05 U onsite 

MHA13-AL-037 2/26/2008 Cobalt-60 0.7 0.03 0.07 U onsite 

MHA13-AL-037 2/26/2008 Lead-210 7.4 0.49 0.81 U onsite 

MHA13-AL-037 2/26/2008 Plutonium-238 55 1.43 7.87 U onsite 

MHA13-AL-037 2/26/2008 Protactinium-231 4 0.00 2.06 U onsite 

MHA13-AL-037 2/26/2008 Radium-226 2.9 0.75 0.14  onsite 

MHA13-AL-037 2/26/2008 Thorium-228 2.6 1.16 0.05  iso-Th 

MHA13-AL-037 2/26/2008 Thorium-230 2.8 0.00 8.32 U onsite 

MHA13-AL-037 2/26/2008 Thorium-230 2.8 1.34 0.06  iso-Th 

MHA13-AL-037 2/26/2008 Thorium-232 2.1 0.67 0.26  onsite 

MHA13-AL-037 2/26/2008 Thorium-232 2.1 1.21 0.05  iso-Th 

MHA13-AL-037 2/26/2008 Uranium-238 2.2 0.95 0.50  onsite 

MHA13-AL-038 2/26/2008 Actinium-227 4.6 0.03 0.29 U onsite 

MHA13-AL-038 2/26/2008 Americium-241 63 0.00 0.07 U onsite 

MHA13-AL-038 2/26/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA13-AL-038 2/26/2008 Cesium-137 3.8 0.01 0.05 U onsite 

MHA13-AL-038 2/26/2008 Cobalt-60 0.7 0.01 0.05 U onsite 

MHA13-AL-038 2/26/2008 Lead-210 7.4 0.64 0.62  onsite 

MHA13-AL-038 2/26/2008 Plutonium-238 55 2.56 6.28 U onsite 

MHA13-AL-038 2/26/2008 Protactinium-231 4 0.00 1.62 U onsite 

MHA13-AL-038 2/26/2008 Radium-226 2.9 0.64 0.10  onsite 

MHA13-AL-038 2/26/2008 Thorium-228 2.6 1.02 0.14  iso-Th 

MHA13-AL-038 2/26/2008 Thorium-230 2.8 1.23 6.32 U onsite 

MHA13-AL-038 2/26/2008 Thorium-230 2.8 1.14 0.04  iso-Th 

MHA13-AL-038 2/26/2008 Thorium-232 2.1 0.59 0.18  onsite 

MHA13-AL-038 2/26/2008 Thorium-232 2.1 1.24 0.09  iso-Th 

MHA13-AL-038 2/26/2008 Uranium-238 2.2 0.83 0.40  onsite 

MHA13-AL-039 2/27/2008 Actinium-227 4.6 0.00 0.41 U onsite 

MHA13-AL-039 2/27/2008 Americium-241 63 0.00 0.10 U onsite 

MHA13-AL-039 2/27/2008 Bismuth-210M 8.3 0.00 0.07 U onsite 

MHA13-AL-039 2/27/2008 Cesium-137 3.8 0.03 0.06 U onsite 

MHA13-AL-039 2/27/2008 Cobalt-60 0.7 0.04 0.05 U onsite 

MHA13-AL-039 2/27/2008 Lead-210 7.4 0.69 0.90 U onsite 

MHA13-AL-039 2/27/2008 Plutonium-238 55 0.00 9.25 U onsite 

MHA13-AL-039 2/27/2008 Protactinium-231 4 0.00 2.27 U onsite 

MHA13-AL-039 2/27/2008 Radium-226 2.9 0.58 0.17  onsite 

MHA13-AL-039 2/27/2008 Thorium-228 2.6 1.24 0.12  iso-Th 

MHA13-AL-039 2/27/2008 Thorium-230 2.8 0.10 8.92 U onsite 

MHA13-AL-039 2/27/2008 Thorium-230 2.8 0.75 0.07  iso-Th 

MHA13-AL-039 2/27/2008 Thorium-232 2.1 0.69 0.26  onsite 

MHA13-AL-039 2/27/2008 Thorium-232 2.1 1.29 0.06  iso-Th 

MHA13-AL-039 2/27/2008 Uranium-238 2.2 0.90 0.54  onsite 
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MHA13-AL-040 2/27/2008 Actinium-227 4.6 0.00 0.35 U onsite 

MHA13-AL-040 2/27/2008 Americium-241 63 0.00 0.09 U onsite 

MHA13-AL-040 2/27/2008 Bismuth-210M 8.3 0.00 0.06 U onsite 

MHA13-AL-040 2/27/2008 Cesium-137 3.8 0.03 0.05 U onsite 

MHA13-AL-040 2/27/2008 Cobalt-60 0.7 0.00 0.08 U onsite 

MHA13-AL-040 2/27/2008 Lead-210 7.4 0.61 0.78 U onsite 

MHA13-AL-040 2/27/2008 Plutonium-238 55 0.00 8.15 U onsite 

MHA13-AL-040 2/27/2008 Protactinium-231 4 0.00 1.91 U onsite 

MHA13-AL-040 2/27/2008 Radium-226 2.9 0.82 0.13  onsite 

MHA13-AL-040 2/27/2008 Thorium-228 2.6 1.20 0.08  iso-Th 

MHA13-AL-040 2/27/2008 Thorium-230 2.8 0.00 8.32 U onsite 

MHA13-AL-040 2/27/2008 Thorium-230 2.8 1.08 0.04  iso-Th 

MHA13-AL-040 2/27/2008 Thorium-232 2.1 0.87 0.18  onsite 

MHA13-AL-040 2/27/2008 Thorium-232 2.1 1.06 0.02  iso-Th 

MHA13-AL-040 2/27/2008 Uranium-238 2.2 0.97 0.49  onsite 

MHA13-AL-041 2/27/2008 Actinium-227 4.6 0.00 0.27 U onsite 

MHA13-AL-041 2/27/2008 Americium-241 63 0.00 0.06 U onsite 

MHA13-AL-041 2/27/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA13-AL-041 2/27/2008 Cesium-137 3.8 0.01 0.04 U onsite 

MHA13-AL-041 2/27/2008 Cobalt-60 0.7 0.00 0.07 U onsite 

MHA13-AL-041 2/27/2008 Lead-210 7.4 0.94 0.58  onsite 

MHA13-AL-041 2/27/2008 Plutonium-238 55 1.68 6.47 U onsite 

MHA13-AL-041 2/27/2008 Protactinium-231 4 0.73 1.34 U onsite 

MHA13-AL-041 2/27/2008 Radium-226 2.9 0.62 0.12  onsite 

MHA13-AL-041 2/27/2008 Thorium-228 2.6 0.40 0.08  iso-Th 

MHA13-AL-041 2/27/2008 Thorium-230 2.8 2.26 5.89 U onsite 

MHA13-AL-041 2/27/2008 Thorium-230 2.8 0.96 0.05  iso-Th 

MHA13-AL-041 2/27/2008 Thorium-232 2.1 0.46 0.15  onsite 

MHA13-AL-041 2/27/2008 Thorium-232 2.1 0.47 0.05  iso-Th 

MHA13-AL-041 2/27/2008 Uranium-238 2.2 0.42 0.39  onsite 

MHA13-AL-042 2/27/2008 Actinium-227 4.6 0.01 0.27 U onsite 

MHA13-AL-042 2/27/2008 Americium-241 63 0.01 0.06 U onsite 

MHA13-AL-042 2/27/2008 Bismuth-210M 8.3 0.02 0.04 U onsite 

MHA13-AL-042 2/27/2008 Cesium-137 3.8 0.01 0.04 U onsite 

MHA13-AL-042 2/27/2008 Cobalt-60 0.7 0.00 0.07 U onsite 

MHA13-AL-042 2/27/2008 Lead-210 7.4 0.87 0.58  onsite 

MHA13-AL-042 2/27/2008 Plutonium-238 55 2.34 5.93 U onsite 

MHA13-AL-042 2/27/2008 Protactinium-231 4 0.39 1.45 U onsite 

MHA13-AL-042 2/27/2008 Radium-226 2.9 0.71 0.10  onsite 

MHA13-AL-042 2/27/2008 Thorium-228 2.6 0.54 0.10  iso-Th 

MHA13-AL-042 2/27/2008 Thorium-230 2.8 0.00 6.60 U onsite 

MHA13-AL-042 2/27/2008 Thorium-230 2.8 1.11 0.05  iso-Th 

MHA13-AL-042 2/27/2008 Thorium-232 2.1 0.28 0.21  onsite 

MHA13-AL-042 2/27/2008 Thorium-232 2.1 0.55 0.05  iso-Th 

MHA13-AL-042 2/27/2008 Uranium-238 2.2 0.61 0.33  onsite 
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MHA13-AL-043 2/27/2008 Actinium-227 4.6 0.00 0.26 U onsite 

MHA13-AL-043 2/27/2008 Americium-241 63 0.03 0.05 U onsite 

MHA13-AL-043 2/27/2008 Bismuth-210M 8.3 0.01 0.04 U onsite 

MHA13-AL-043 2/27/2008 Cesium-137 3.8 0.02 0.03 U onsite 

MHA13-AL-043 2/27/2008 Cobalt-60 0.7 0.00 0.05 U onsite 

MHA13-AL-043 2/27/2008 Lead-210 7.4 0.94 0.46  onsite 

MHA13-AL-043 2/27/2008 Plutonium-238 55 2.72 5.05 U onsite 

MHA13-AL-043 2/27/2008 Protactinium-231 4 0.38 1.23 U onsite 

MHA13-AL-043 2/27/2008 Radium-226 2.9 0.58 0.09  onsite 

MHA13-AL-043 2/27/2008 Thorium-228 2.6 0.37 0.18  iso-Th 

MHA13-AL-043 2/27/2008 Thorium-230 2.8 3.52 4.87 U onsite 

MHA13-AL-043 2/27/2008 Thorium-230 2.8 0.93 0.12  iso-Th 

MHA13-AL-043 2/27/2008 Thorium-232 2.1 0.33 0.12  onsite 

MHA13-AL-043 2/27/2008 Thorium-232 2.1 0.48 0.10  iso-Th 

MHA13-AL-043 2/27/2008 Uranium-238 2.2 0.36 0.34  onsite 

MHA13-AL-044 2/27/2008 Actinium-227 4.6 0.00 0.29 U onsite 

MHA13-AL-044 2/27/2008 Americium-241 63 0.00 0.07 U onsite 

MHA13-AL-044 2/27/2008 Bismuth-210M 8.3 0.02 0.04 U onsite 

MHA13-AL-044 2/27/2008 Cesium-137 3.8 0.00 0.05 U onsite 

MHA13-AL-044 2/27/2008 Cobalt-60 0.7 0.00 0.05 U onsite 

MHA13-AL-044 2/27/2008 Lead-210 7.4 0.71 0.58  onsite 

MHA13-AL-044 2/27/2008 Plutonium-238 55 1.38 5.54 U onsite 

MHA13-AL-044 2/27/2008 Protactinium-231 4 0.00 1.46 U onsite 

MHA13-AL-044 2/27/2008 Radium-226 2.9 0.62 0.11  onsite 

MHA13-AL-044 2/27/2008 Thorium-228 2.6 0.39 0.06  iso-Th 

MHA13-AL-044 2/27/2008 Thorium-230 2.8 0.52 5.74 U onsite 

MHA13-AL-044 2/27/2008 Thorium-230 2.8 0.96 0.04  iso-Th 

MHA13-AL-044 2/27/2008 Thorium-232 2.1 0.59 0.02  onsite 

MHA13-AL-044 2/27/2008 Thorium-232 2.1 0.49 0.04  iso-Th 

MHA13-AL-044 2/27/2008 Uranium-238 2.2 0.83 0.35  onsite 

MHA13-AL-045 2/27/2008 Actinium-227 4.6 0.15 0.27 U onsite 

MHA13-AL-045 2/27/2008 Americium-241 63 0.01 0.07 U onsite 

MHA13-AL-045 2/27/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA13-AL-045 2/27/2008 Cesium-137 3.8 0.00 0.04 U onsite 

MHA13-AL-045 2/27/2008 Cobalt-60 0.7 0.00 0.06 U onsite 

MHA13-AL-045 2/27/2008 Lead-210 7.4 0.40 0.61 U onsite 

MHA13-AL-045 2/27/2008 Plutonium-238 55 0.53 6.30 U onsite 

MHA13-AL-045 2/27/2008 Protactinium-231 4 0.30 1.53 U onsite 

MHA13-AL-045 2/27/2008 Radium-226 2.9 0.68 0.10  onsite 

MHA13-AL-045 2/27/2008 Thorium-228 2.6 0.43 0.07  iso-Th 

MHA13-AL-045 2/27/2008 Thorium-230 2.8 0.00 6.20 U onsite 

MHA13-AL-045 2/27/2008 Thorium-230 2.8 0.98 0.05  iso-Th 

MHA13-AL-045 2/27/2008 Thorium-232 2.1 0.30 0.16  onsite 

MHA13-AL-045 2/27/2008 Thorium-232 2.1 0.45 0.02  iso-Th 

MHA13-AL-045 2/27/2008 Uranium-238 2.2 0.58 0.41  onsite 
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Sample ID 
Sample 

Date 
Analyte 

CO 
pCi/g 

Result
pCi/g 

MDC 
pCi/g 

Flags Analysis 

MHA13-AL-046 2/27/2008 Actinium-227 4.6 0.12 0.20 U onsite 

MHA13-AL-046 2/27/2008 Americium-241 63 0.01 0.05 U onsite 

MHA13-AL-046 2/27/2008 Bismuth-210M 8.3 0.00 0.04 U onsite 

MHA13-AL-046 2/27/2008 Cesium-137 3.8 0.03 0.03 U onsite 

MHA13-AL-046 2/27/2008 Cobalt-60 0.7 0.02 0.04 U onsite 

MHA13-AL-046 2/27/2008 Lead-210 7.4 0.33 0.46 U onsite 

MHA13-AL-046 2/27/2008 Plutonium-238 55 0.90 4.61 U onsite 

MHA13-AL-046 2/27/2008 Protactinium-231 4 0.25 1.11 U onsite 

MHA13-AL-046 2/27/2008 Radium-226 2.9 0.55 0.07  onsite 

MHA13-AL-046 2/27/2008 Thorium-228 2.6 0.34 0.11  iso-Th 

MHA13-AL-046 2/27/2008 Thorium-230 2.8 0.00 5.02 U onsite 

MHA13-AL-046 2/27/2008 Thorium-230 2.8 0.78 0.03  iso-Th 

MHA13-AL-046 2/27/2008 Thorium-232 2.1 0.17 0.14  onsite 

MHA13-AL-046 2/27/2008 Thorium-232 2.1 0.31 0.07  iso-Th 

MHA13-AL-046 2/27/2008 Uranium-238 2.2 0.53 0.28  onsite 

MHA13-AL-047 3/3/2008 Actinium-227 4.6 0.00 0.38 U onsite 

MHA13-AL-047 3/3/2008 Americium-241 63 0.08 0.09 U onsite 

MHA13-AL-047 3/3/2008 Bismuth-210M 8.3 0.03 0.06 U onsite 

MHA13-AL-047 3/3/2008 Cesium-137 3.8 0.00 0.06 U onsite 

MHA13-AL-047 3/3/2008 Cobalt-60 0.7 0.04 0.07 U onsite 

MHA13-AL-047 3/3/2008 Lead-210 7.4 0.39 0.89 U onsite 

MHA13-AL-047 3/3/2008 Plutonium-238 55 2.54 8.01 U onsite 

MHA13-AL-047 3/3/2008 Protactinium-231 4 0.00 2.05 U onsite 

MHA13-AL-047 3/3/2008 Radium-226 2.9 0.85 0.14  onsite 

MHA13-AL-047 3/3/2008 Thorium-228 2.6 1.34 0.10  iso-Th 

MHA13-AL-047 3/3/2008 Thorium-230 2.8 0.00 8.83 U onsite 

MHA13-AL-047 3/3/2008 Thorium-230 2.8 1.38 0.05  iso-Th 

MHA13-AL-047 3/3/2008 Thorium-232 2.1 0.91 0.24  onsite 

MHA13-AL-047 3/3/2008 Thorium-232 2.1 1.26 0.05  iso-Th 

MHA13-AL-047 3/3/2008 Uranium-238 2.2 1.22 0.59  onsite 

MHA13-AL-048 3/3/2008 Actinium-227 4.6 0.11 0.22 U onsite 

MHA13-AL-048 3/3/2008 Americium-241 63 0.00 0.06 U onsite 

MHA13-AL-048 3/3/2008 Bismuth-210M 8.3 0.00 0.04 U onsite 

MHA13-AL-048 3/3/2008 Cesium-137 3.8 0.00 0.04 U onsite 

MHA13-AL-048 3/3/2008 Cobalt-60 0.7 0.01 0.04 U onsite 

MHA13-AL-048 3/3/2008 Lead-210 7.4 0.52 0.57 U onsite 

MHA13-AL-048 3/3/2008 Plutonium-238 55 2.14 4.94 U onsite 

MHA13-AL-048 3/3/2008 Protactinium-231 4 0.57 1.18 U onsite 

MHA13-AL-048 3/3/2008 Radium-226 2.9 0.59 0.11  onsite 

MHA13-AL-048 3/3/2008 Thorium-228 2.6 0.54 0.07  iso-Th 

MHA13-AL-048 3/3/2008 Thorium-230 2.8 0.00 5.46 U onsite 

MHA13-AL-048 3/3/2008 Thorium-230 2.8 1.16 0.06  iso-Th 

MHA13-AL-048 3/3/2008 Thorium-232 2.1 0.44 0.13  onsite 

MHA13-AL-048 3/3/2008 Thorium-232 2.1 0.52 0.06  iso-Th 

MHA13-AL-048 3/3/2008 Uranium-238 2.2 0.60 0.32  onsite 
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Sample ID 
Sample 

Date 
Analyte 

CO 
pCi/g 

Result
pCi/g 

MDC 
pCi/g 

Flags Analysis 

MHA13-AL-049 3/3/2008 Actinium-227 4.6 0.01 0.29 U onsite 

MHA13-AL-049 3/3/2008 Americium-241 63 0.04 0.06 U onsite 

MHA13-AL-049 3/3/2008 Bismuth-210M 8.3 0.00 0.05 U onsite 

MHA13-AL-049 3/3/2008 Cesium-137 3.8 0.01 0.04 U onsite 

MHA13-AL-049 3/3/2008 Cobalt-60 0.7 0.03 0.05 U onsite 

MHA13-AL-049 3/3/2008 Lead-210 7.4 0.57 0.64 U onsite 

MHA13-AL-049 3/3/2008 Plutonium-238 55 0.00 6.79 U onsite 

MHA13-AL-049 3/3/2008 Protactinium-231 4 0.00 1.59 U onsite 

MHA13-AL-049 3/3/2008 Radium-226 2.9 0.58 0.10  onsite 

MHA13-AL-049 3/3/2008 Thorium-228 2.6 0.62 0.08  iso-Th 

MHA13-AL-049 3/3/2008 Thorium-230 2.8 4.87 5.99 U onsite 

MHA13-AL-049 3/3/2008 Thorium-230 2.8 0.93 0.05  iso-Th 

MHA13-AL-049 3/3/2008 Thorium-232 2.1 0.41 0.14  onsite 

MHA13-AL-049 3/3/2008 Thorium-232 2.1 0.57 0.06  iso-Th 

MHA13-AL-049 3/3/2008 Uranium-238 2.2 0.73 0.39  onsite 

MDC Minimum Detectable Concentration 

CO Cleanup Objective      

iso-Th Offsite isotopic thorium analysis      

FLAGS:       U Calculated Activity less than or equal to sample Minimum Detectable Level 

    

*When an onsite and an iso-Th result are presented for the same sample location and 
radionuclide, the iso-Th result is superior. 
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Off-site remediation consisted of the removal of 5 manholes and the abandoned 
sanitary outfall line disposed of as LLW via railcars to Utah. Figure 5 shows an overall 
view of this section of the remediation. Manholes B-1 and B-3 and the piping connecting 
them under the railroad tracks remained intact.  

Figure 6 shows the locations and IDs of the MARSSIM systematic samples. 

Figure 7 identifies the manholes by number shown. 

PRS 7 West line Overburden and Backfill Determination Guide is included in this 
section. This document was created when assumptions in the work plan proved to be 
false. Additional sampling of the overburden was necessary to ensure no soils above 
the comparison values were reused as backfill.  

Table 4 lists the comparison values for offsite excavations.  

RSDS 08-PRS7-0035 and 08-PRS7-0036 show overburden sample locations and 
walkover results. Table 4a reports Overburden sample results. 

Figure 8 is an overall map of PRS 7 east and west removal sectioned off and labeled 
with a letter (A-L). On the pages that follow Figure 8 are individual section maps 
showing detailed information about each section starting at the Great Miami River to 10 
feet beyond the Mound Site fence. 

Table 5 lists the PRS 7 East and West sample results. This includes the biased 
locations; un-bias, and systematic sampling. Forty-two (42) systematic MARSSIM 
samples were collected, along with 78 bias/unbias samples. A total of approximately 
120 soil samples were collected to confirm the bottom and sides of the trench were left 
in a satisfactory condition. 

Data analysis starting on page 108 evaluates the one exceedence to the comparison 
values of Th-230 among the systematic samples and 4 locations of bias and judgmental 
samples. The one location showing a positive result for Pb-214 is considered an 
anomaly.  

Contaminates of primary concern were Pu-238 and Th-230. Elevated samples 
contained U-238, U-233 and Ra-226 in addition to the expected COCs of Pb-210, Th-
230, Th-232, and Pu-238. The elevated samples containing Uranium were confined to 
the area depicted on Figure 8, Section A. 

Onsite soil screening lab will report results for Ac-227, Am-241, Cs-137, Co-60, Pa-231, 
Pb-210, Pu-238, Ra-226, Th-230, Th-232 and U-238.  Bi-207 will be reported if greater 
than its MDA. After all samples are analyzed onsite and then they were sent offsite  
(100 %) for iso-Th and iso-Pu analysis to obtain lower MDAs. All samples collected from 
Figure 8, Section A were sent offsite for iso-U analysis; along with randomly selected 
samples of the other areas.  

3006XXXXXX-1004260002

 
316



Page 32 of 117

Figure 5: Drawing of PRS 7 East 
and West 
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Figure 6: PRS 7 East and West line removed. 

Sample locations shown are MARSSIM systematic samples.  
Sample IDs are 0701-XXXA-FO; Only XXX is shown for simplicity. 
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Sample ID  Y Coordinate  X Coordinate
0701-101A-FO 1462217.1 597540.8 
0701-102B-FO 1462258.4 597542.9 
0701-103A-FO 1462299.1 597545.4  MARSSIM SYSTEMATIC SAMPLES 
0701-104A-FO 1462339.9 597547.9  WITH SAMPLE COORDINATES 
0701-105A-FO 1462381 597550 
0701-106A-FO 1462420.4 597552.1  Sample results reported in Table 5 
0701-107A-FO 1462460.5 597554.5 
0701-108A-FO 1462500.6 597556.6  All systematic sample results are less than 
0701-109A-FO 1462540.7 597559.1  the comparison values set in Table 4 except 

0701-110A-FO 1462580.8 597561.6  the one bolded. 

0701-111A-FO 1462620.9 597563.7 
0701-112A-FO 1462662.1 597565.4 
0701-113A-FO 1462702 597567 
0701-114A-FO 1462742 597569 
0701-115A-FO 1462782 597571 
0701-116A-FO 1462822 597573 
0701-117A-FO 1462862 597575 
0701-118A-FO 1462902 597577 
0701-119A-FO 1462942 597579 
0701-120A-FO 1462982 597581.6 
0701-121A-FO 1463022 597586 
0701-122A-FO 1463062 597589 
0701-123B-FO 1463102 597592 
0701-124A-FO 1463142 597595 
0701-125A-FO 1463182 597598 
0701-128B-FO 1463302 597607 
0701-129A-FO 1463342 597609 
0701-130A-FO 1463382 597611 
0701-131A-FO 1463422 597613 
0701-132A-FO 1463462 597615 
0701-135A-FO 1463561.3 597630.2 
0701-136A-FO 1463585.9 597662.2 
0701-137A-FO 1463610.2 597694.9 
0701-138A-FO 1463635.1 597727.2 
0701-139A-FO 1463660.7 597759.3 
0701-140A-FO 1463677.6 597791.3 
0701-141A-FO 1463701.2 597822.6 
0701-142A-FO 1463725.4 597855.3 
0701-143A-FO 1463832.7 597870.8 
0701-144A-FO 1463863 597896.8 
0701-145A-FO 1463892.9 597922.8 
0701-146A-FO 1463922.7 597949.4 

0701-XXXA-FO 

0701 is PRS 7, survey unit 01 
XXX is the sample location 
A is the sequential number for that sample location. For example, an A would be the first 
sample collected from that location, B would be the second one, and so on 
FO represents this is the final, original sample (not a duplicate or split) 

Note: Sample locations 0701-126A-FO, 0701-127A-FO were not collected due to 
encountering ground water. Sidewall samples are substituted and reported in Table 5. 
Samples 0701-133A-FO and 0701-134A-FO were not collected due to the area under Old 
Hwy 25 not requiring remediation. 
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Figure 7: PRS 7 West Line Manhole Identifications                       
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Purpose:  This addendum to the PRS 7 Radiological Survey Plan provides the steps to perform 

radiological characterization of the soils material associated with the PRS 7 West Line. 

PRS 7 West Line is divided into 5 sections between manholes.  

1. To begin the radiological characterization process of the section: 

a) Remove topsoil to approximately 1 foot depth 

b) RCT performs a walkover of the cleared area with a NaI survey instrument 

c) If NaI survey notes detections, collect a high bias sample and analyze via onsite gamma 

spectroscopy 

d) If no detections are noted, collect 3 unbias samples and analyze all three collected samples 

via onsite gamma spectroscopy   

e) Compare the gamma spectroscopy results with the Comparison Value concentration column 

listed in the Table below 

f) If all sample results from a section are below the Comparison Value concentration column 

listed in the Table, follow Section 3.4 of the PRS Work Package.  

g) If any sample from a section exceeds the comparison value concentration column listed in the 

Table, go to Step 2. 

(Note:  The achievable MDAs for Th-230 and Pa-231 are higher than the Comparison Value 

concentrations in the Table.  In these cases, the actual result will be compared to the MDA.  If 

the result is < MDA for Th-230 and Pa-231 AND the other isotopes are < than the Comparison 

Value concentrations, the soil may be reused in the PRS 7 West Line excavation as backfill 

provided Step 5 passes). 

2. The overburden within the section can be excavated.  

3. The overburden soil will be field surveyed with a NaI instrument. 

4. If detections are noted during the NaI survey of the excavated overburden in Step 3 above, the soil 

will be removed as LLW and hauled to the PRS 441 rail spur for transport/disposal. 

5.  If no detections are noted in Step 3 above, the soil will be sampled at a rate of 1 sample/20 cy.  

The sample will be analyzed onsite via gamma spectroscopy.  The results will be compared with the 

appropriate Comparison Value concentration column or to the MDA for Th-230 and Pa-231. 

6.  If either comparison in Step 5 fails, the soil is deemed to be LLW and hauled to the PRS 441 rail 

spur for transport/disposal. 
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Table 4: Comparison Values for Offsite Excavation (pCi/g) 

 MAXIMUM Achievable MDAs SOIL Overburden:Backfill 

RADIONUCLIDE 
Value 
encountered

onsite BACKGROUND COMPARISON VALUE 

 onsite/offsite  RAGS 
1X10-5 risk level +

background 

Actinium 227+D 0.19 0.29/0.4 0.11 0.7 0.81 

Actinium 228 82.6 NA/0.4 NC NC 1.48 

Americium 241 0.1291 0.09/0.4 0 19 19 

Bismuth 207 <MDA NA/0.1 NC NC ND 

Bismuth 210M 0.03 0.06/0.1 0 1.1 1.1 

Bismuth 214 2.72 NA/0.2 NC NC 1.3 

Cesium 137+D 1.95 0.06/0.08 0.42 0.44 0.86 

Cobalt 60 0.04 0.06/0.07 0 0.09 0.09 

Lead 210+D 3.635 0.8/2.2 1.2 3 4.2 

Lead 212 85.7 2/0.2 NC NC 1.48 

Lead 214 2.5 NA/0.13 NC NC 1.30 

Plutonium 238 6.290 17/0.1 0.13 29 29.13 

Plutonium 239/240 1.28 NA/0.1 0.18 29 29.18 

Protactinium 231+D <MDA 2.0/1.9* 0.11 0.6 0.71 

Radium 226+D 2.72 0.9/0.2 2 0.13 2.13 

Thorium 228+D 93 NA/0.1 1.5 0.14 1.64 

Thorium 229 0.58 NA/1 NC NC 1.1 

Thorium 230+D 46.2 8*/0.1 1.9 0.1 2 

Thorium 232+D 121 0.2/0.1 1.4 0.08 1.48 

Uranium 233/234 11.7 NA/0.1 1.1 NC 1.1 

Uranium 235 0.12 2/0.2 0.11 0.56 0.57 

Uranium 238 +D 12.1 0.5/0.1 1.2 0.1 1.3 

BOLD – Contaminants of Concern 

Residential – 1 x 10-5 risk calculation based on USEPA Risk Assessment Guidance (RAGS), default 

input parameters. 

+D – includes daughter products; consistent with the approach utilized for the Mound Plant. 

Soil Background – Except for Th-230, background values (95% UTL) are based on the Operable 

Unit 9 Soils Investigation Chemistry Report (DOE, 1994) or in the case of nuclides with short half 

lives (Ac-227, Pb-210, and Pa-231) are based on the parent nuclide background and assumption of 

equilibrium with the parent nuclide. 

Th-230 background value is based on Regional Soils Investigation, DOE 1995 

MDA- Minimum Detectable Activity 

ND – None detected, result will have a “U” flag 

NC - Not calculated 

* Overburden analysis for Pa-231 and Th-230, the actual MDA will be compared to the result.   

Judgmental/Bias samples were analyzed offsite via isotopic Thorium and isotopic Plutonium. 
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Table 4a Overburden Sample Results

Sample ID 
Sample 
Date Analyte 

CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g 

Flags 

PRS7-CH-008 04/14/08 Actinium-227 0.81 0.15 0.33 U 

PRS7-CH-008 04/14/08 Americium-241 19.00 0.03 0.08 U 

PRS7-CH-008 04/14/08 Bismuth-210M 1.10 0.00 0.06 U 

PRS7-CH-008 04/14/08 Cesium-137 0.86 0.02 0.06 U 

PRS7-CH-008 04/14/08 Cobalt-60 0.09 0.00 0.07 U 

PRS7-CH-008 04/14/08 Lead-210 4.20 1.08 0.77   

PRS7-CH-008 04/14/08 Plutonium-238 29.13 4.34 6.67 U 

PRS7-CH-008 04/14/08 Protactinium-231 0.71 1.37 1.75 U 

PRS7-CH-008 04/14/08 Radium-226 2.13 0.73 0.13   

PRS7-CH-008 04/14/08 Thorium-230 2.00 0.00 8.16 U 

PRS7-CH-008 04/14/08 Thorium-232 1.48 0.72 0.21   

PRS7-CH-008 04/14/08 Uranium-238 1.30 1.23 0.46   

PRS7-CH-009 04/14/08 Actinium-227 0.81 0.19 0.34 U 

PRS7-CH-009 04/14/08 Americium-241 19.00 0.03 0.08 U 

PRS7-CH-009 04/14/08 Bismuth-210M 1.10 0.00 0.06 U 

PRS7-CH-009 04/14/08 Cesium-137 0.86 0.05 0.05 U 

PRS7-CH-009 04/14/08 Cobalt-60 0.09 0.02 0.05 U 

PRS7-CH-009 04/14/08 Lead-210 4.20 1.19 0.81   

PRS7-CH-009 04/14/08 Plutonium-238 29.13 0.91 8.18 U 

PRS7-CH-009 04/14/08 Protactinium-231 0.71 0.03 1.70 U 

PRS7-CH-009 04/14/08 Radium-226 2.13 0.92 0.12   

PRS7-CH-009 04/14/08 Thorium-230 2.00 0.00 7.84 U 

PRS7-CH-009 04/14/08 Thorium-232 1.48 0.63 0.19   

PRS7-CH-009 04/14/08 Uranium-238 1.30 0.87 0.42   

PRS7-CH-010 04/14/08 Actinium-227 0.81 0.08 0.32 U 

PRS7-CH-010 04/14/08 Americium-241 19.00 0.06 0.08 U 

PRS7-CH-010 04/14/08 Bismuth-210M 1.10 0.01 0.05 U 

PRS7-CH-010 04/14/08 Cesium-137 0.86 0.12 0.06   

PRS7-CH-010 04/14/08 Cobalt-60 0.09 0.01 0.07 U 

PRS7-CH-010 04/14/08 Lead-210 4.20 0.92 0.73   

PRS7-CH-010 04/14/08 Plutonium-238 29.13 10.72 8.20   

PRS7-CH-010 04/14/08 Protactinium-231 0.71 0.00 1.87 U 

PRS7-CH-010 04/14/08 Radium-226 2.13 0.77 0.14   

PRS7-CH-010 04/14/08 Thorium-230 2.00 1.12 7.34 U 

PRS7-CH-010 04/14/08 Thorium-232 1.48 0.62 0.20   

PRS7-CH-010 04/14/08 Uranium-238 1.30 0.80 0.47   

PRS7-CH-011 04/14/08 Actinium-227 0.81 0.08 0.36 U 

PRS7-CH-011 04/14/08 Americium-241 19.00 0.04 0.08 U 

PRS7-CH-011 04/14/08 Bismuth-210M 1.10 0.03 0.06 U 

PRS7-CH-011 04/14/08 Cesium-137 0.86 0.16 0.06   

PRS7-CH-011 04/14/08 Cobalt-60 0.09 0.04 0.05 U 

PRS7-CH-011 04/14/08 Lead-210 4.20 1.15 0.81   

PRS7-CH-011 04/14/08 Plutonium-238 29.13 3.08 7.79 U 

PRS7-CH-011 04/14/08 Protactinium-231 0.71 0.39 1.75 U 

PRS7-CH-011 04/14/08 Radium-226 2.13 0.86 0.13   

PRS7-CH-011 04/14/08 Thorium-230 2.00 0.00 8.15 U 

PRS7-CH-011 04/14/08 Thorium-232 1.48 0.64 0.21   

PRS7-CH-011 04/14/08 Uranium-238 1.30 0.93 0.48   

PRS7-CH-012 04/14/08 Actinium-227 0.81 0.14 0.31 U 
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Sample ID 
Sample 
Date Analyte 

CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g 

Flags 

PRS7-CH-012 04/14/08 Americium-241 19.00 0.00 0.08 U 

PRS7-CH-012 04/14/08 Bismuth-210M 1.10 0.00 0.05 U 

PRS7-CH-012 04/14/08 Cesium-137 0.86 0.04 0.04 U 

PRS7-CH-012 04/14/08 Cobalt-60 0.09 0.04 0.05 U 

PRS7-CH-012 04/14/08 Lead-210 4.20 0.69 0.75 U 

PRS7-CH-012 04/14/08 Plutonium-238 29.13 0.00 7.61 U 

PRS7-CH-012 04/14/08 Protactinium-231 0.71 0.79 1.62 U 

PRS7-CH-012 04/14/08 Radium-226 2.13 0.90 0.10   

PRS7-CH-012 04/14/08 Thorium-230 2.00 0.00 7.95 U 

PRS7-CH-012 04/14/08 Thorium-232 1.48 0.79 0.18   

PRS7-CH-012 04/14/08 Uranium-238 1.30 0.87 0.45   

PRS7-CH-013 04/14/08 Actinium-227 0.81 0.00 0.32 U 

PRS7-CH-013 04/14/08 Americium-241 19.00 0.01 0.08 U 

PRS7-CH-013 04/14/08 Bismuth-210M 1.10 0.00 0.06 U 

PRS7-CH-013 04/14/08 Cesium-137 0.86 0.03 0.05 U 

PRS7-CH-013 04/14/08 Cobalt-60 0.09 0.00 0.06 U 

PRS7-CH-013 04/14/08 Lead-210 4.20 0.95 0.69   

PRS7-CH-013 04/14/08 Plutonium-238 29.13 3.08 6.81 U 

PRS7-CH-013 04/14/08 Protactinium-231 0.71 0.01 1.76 U 

PRS7-CH-013 04/14/08 Radium-226 2.13 0.69 0.15   

PRS7-CH-013 04/14/08 Thorium-230 2.00 4.68 6.91 U 

PRS7-CH-013 04/14/08 Thorium-232 1.48 0.47 0.20   

PRS7-CH-013 04/14/08 Uranium-238 1.30 0.78 0.43   

PRS7-CH-014 04/14/08 Actinium-227 0.81 0.09 0.31 U 

PRS7-CH-014 04/14/08 Americium-241 19.00 0.02 0.07 U 

PRS7-CH-014 04/14/08 Bismuth-210M 1.10 0.00 0.06 U 

PRS7-CH-014 04/14/08 Cesium-137 0.86 0.00 0.05 U 

PRS7-CH-014 04/14/08 Cobalt-60 0.09 0.02 0.06 U 

PRS7-CH-014 04/14/08 Lead-210 4.20 0.44 0.77 U 

PRS7-CH-014 04/14/08 Plutonium-238 29.13 0.00 7.37 U 

PRS7-CH-014 04/14/08 Protactinium-231 0.71 0.18 1.72 U 

PRS7-CH-014 04/14/08 Radium-226 2.13 0.79 0.12   

PRS7-CH-014 04/14/08 Thorium-230 2.00 0.85 7.38 U 

PRS7-CH-014 04/14/08 Thorium-232 1.48 0.63 0.16   

PRS7-CH-014 04/14/08 Uranium-238 1.30 0.99 0.43   

PRS7-CH-015 04/14/08 Actinium-227 0.81 0.00 0.32 U 

PRS7-CH-015 04/14/08 Americium-241 19.00 0.05 0.07 U 

PRS7-CH-015 04/14/08 Bismuth-210M 1.10 0.03 0.05 U 

PRS7-CH-015 04/14/08 Cesium-137 0.86 0.02 0.06 U 

PRS7-CH-015 04/14/08 Cobalt-60 0.09 0.00 0.07 U 

PRS7-CH-015 04/14/08 Lead-210 4.20 0.35 0.69 U 

PRS7-CH-015 04/14/08 Plutonium-238 29.13 10.87 8.39   

PRS7-CH-015 04/14/08 Protactinium-231 0.71 0.00 1.80 U 

PRS7-CH-015 04/14/08 Radium-226 2.13 0.64 0.14   

PRS7-CH-015 04/14/08 Thorium-230 2.00 2.35 6.67 U 

PRS7-CH-015 04/14/08 Thorium-232 1.48 0.38 0.21   

PRS7-CH-015 04/14/08 Uranium-238 1.30 0.48 0.45   

PRS7-CH-016 04/15/08 Actinium-227 0.81 0.08 0.29 U 

PRS7-CH-016 04/15/08 Americium-241 19.00 0.03 0.07 U 

PRS7-CH-016 04/15/08 Bismuth-210M 1.10 0.01 0.05 U 
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Sample ID 
Sample 
Date Analyte 

CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g 

Flags 

PRS7-CH-016 04/15/08 Cesium-137 0.86 0.03 0.05 U 

PRS7-CH-016 04/15/08 Cobalt-60 0.09 0.00 0.05 U 

PRS7-CH-016 04/15/08 Lead-210 4.20 0.68 0.65   

PRS7-CH-016 04/15/08 Plutonium-238 29.13 0.00 6.35 U 

PRS7-CH-016 04/15/08 Protactinium-231 0.71 0.00 1.72 U 

PRS7-CH-016 04/15/08 Radium-226 2.13 0.75 0.09   

PRS7-CH-016 04/15/08 Thorium-230 2.00 0.00 6.48 U 

PRS7-CH-016 04/15/08 Thorium-232 1.48 0.36 0.18   

PRS7-CH-016 04/15/08 Uranium-238 1.30 0.66 0.39   

PRS7-CH-017 04/15/08 Actinium-227 0.81 0.12 0.39 U 

PRS7-CH-017 04/15/08 Americium-241 19.00 0.00 0.09 U 

PRS7-CH-017 04/15/08 Bismuth-210M 1.10 0.00 0.06 U 

PRS7-CH-017 04/15/08 Cesium-137 0.86 0.00 0.07 U 

PRS7-CH-017 04/15/08 Cobalt-60 0.09 0.00 0.05 U 

PRS7-CH-017 04/15/08 Lead-210 4.20 1.12 0.81   

PRS7-CH-017 04/15/08 Plutonium-238 29.13 0.00 8.60 U 

PRS7-CH-017 04/15/08 Protactinium-231 0.71 0.53 1.89 U 

PRS7-CH-017 04/15/08 Radium-226 2.13 0.89 0.13   

PRS7-CH-017 04/15/08 Thorium-230 2.00 0.00 8.69 U 

PRS7-CH-017 04/15/08 Thorium-232 1.48 0.79 0.20   

PRS7-CH-017 04/15/08 Uranium-238 1.30 0.77 0.56   

PRS7-CH-018 04/15/08 Actinium-227 0.81 0.00 0.40 U 

PRS7-CH-018 04/15/08 Americium-241 19.00 0.00 0.09 U 

PRS7-CH-018 04/15/08 Bismuth-210M 1.10 0.00 0.06 U 

PRS7-CH-018 04/15/08 Cesium-137 0.86 0.06 0.06   

PRS7-CH-018 04/15/08 Cobalt-60 0.09 0.00 0.07 U 

PRS7-CH-018 04/15/08 Lead-210 4.20 0.86 0.85   

PRS7-CH-018 04/15/08 Plutonium-238 29.13 3.61 8.01 U 

PRS7-CH-018 04/15/08 Protactinium-231 0.71 0.04 1.97 U 

PRS7-CH-018 04/15/08 Radium-226 2.13 0.78 0.17   

PRS7-CH-018 04/15/08 Thorium-230 2.00 0.00 8.46 U 

PRS7-CH-018 04/15/08 Thorium-232 1.48 0.77 0.22   

PRS7-CH-018 04/15/08 Uranium-238 1.30 1.13 0.52   

PRS7-CH-019 04/15/08 Actinium-227 0.81 0.00 0.29 U 

PRS7-CH-019 04/15/08 Americium-241 19.00 0.00 0.07 U 

PRS7-CH-019 04/15/08 Bismuth-210M 1.10 0.00 0.05 U 

PRS7-CH-019 04/15/08 Cesium-137 0.86 0.12 0.05   

PRS7-CH-019 04/15/08 Cobalt-60 0.09 0.00 0.06 U 

PRS7-CH-019 04/15/08 Lead-210 4.20 0.19 0.63 U 

PRS7-CH-019 04/15/08 Plutonium-238 29.13 0.00 6.12 U 

PRS7-CH-019 04/15/08 Protactinium-231 0.71 0.02 1.49 U 

PRS7-CH-019 04/15/08 Radium-226 2.13 0.70 0.11   

PRS7-CH-019 04/15/08 Thorium-230 2.00 3.31 5.61 U 

PRS7-CH-019 04/15/08 Thorium-232 1.48 0.41 0.14   

PRS7-CH-019 04/15/08 Uranium-238 1.30 0.56 0.37   

PRS7-CH-020 04/15/08 Actinium-227 0.81 0.00 0.30 U 

PRS7-CH-020 04/15/08 Americium-241 19.00 0.03 0.07 U 

PRS7-CH-020 04/15/08 Bismuth-210M 1.10 0.00 0.05 U 

PRS7-CH-020 04/15/08 Cesium-137 0.86 0.02 0.04 U 

PRS7-CH-020 04/15/08 Cobalt-60 0.09 0.00 0.07 U 
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Sample ID 
Sample 
Date Analyte 

CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g 

Flags 

PRS7-CH-020 04/15/08 Lead-210 4.20 0.33 0.66 U 

PRS7-CH-020 04/15/08 Plutonium-238 29.13 4.53 6.04 U 

PRS7-CH-020 04/15/08 Protactinium-231 0.71 0.00 1.58 U 

PRS7-CH-020 04/15/08 Radium-226 2.13 0.54 0.11   

PRS7-CH-020 04/15/08 Thorium-230 2.00 2.38 6.40 U 

PRS7-CH-020 04/15/08 Thorium-232 1.48 0.42 0.18   

PRS7-CH-020 04/15/08 Uranium-238 1.30 0.70 0.38   

PRS7-CH-021 04/15/08 Actinium-227 0.81 0.00 0.31 U 

PRS7-CH-021 04/15/08 Americium-241 19.00 0.00 0.08 U 

PRS7-CH-021 04/15/08 Bismuth-210M 1.10 0.00 0.05 U 

PRS7-CH-021 04/15/08 Cesium-137 0.86 0.02 0.05 U 

PRS7-CH-021 04/15/08 Cobalt-60 0.09 0.01 0.05 U 

PRS7-CH-021 04/15/08 Lead-210 4.20 0.95 0.66   

PRS7-CH-021 04/15/08 Plutonium-238 29.13 0.00 7.17 U 

PRS7-CH-021 04/15/08 Protactinium-231 0.71 0.11 1.69 U 

PRS7-CH-021 04/15/08 Radium-226 2.13 0.83 0.11   

PRS7-CH-021 04/15/08 Thorium-230 2.00 0.00 7.43 U 

PRS7-CH-021 04/15/08 Thorium-232 1.48 0.56 0.17   

PRS7-CH-021 04/15/08 Uranium-238 1.30 0.91 0.43   

PRS7-CH-022 04/15/08 Actinium-227 0.81 0.00 0.30 U 

PRS7-CH-022 04/15/08 Americium-241 19.00 0.02 0.07 U 

PRS7-CH-022 04/15/08 Bismuth-210M 1.10 0.00 0.05 U 

PRS7-CH-022 04/15/08 Cesium-137 0.86 0.03 0.05 U 

PRS7-CH-022 04/15/08 Cobalt-60 0.09 0.02 0.04 U 

PRS7-CH-022 04/15/08 Lead-210 4.20 0.62 0.60   

PRS7-CH-022 04/15/08 Plutonium-238 29.13 0.00 5.99 U 

PRS7-CH-022 04/15/08 Protactinium-231 0.71 0.48 1.48 U 

PRS7-CH-022 04/15/08 Radium-226 2.13 0.79 0.10   

PRS7-CH-022 04/15/08 Thorium-230 2.00 0.00 6.43 U 

PRS7-CH-022 04/15/08 Thorium-232 1.48 0.48 0.18   

PRS7-CH-022 04/15/08 Uranium-238 1.30 0.57 0.40   

PRS7-CH-023 04/15/08 Actinium-227 0.81 0.16 0.33 U 

PRS7-CH-023 04/15/08 Americium-241 19.00 0.00 0.08 U 

PRS7-CH-023 04/15/08 Bismuth-210M 1.10 0.00 0.06 U 

PRS7-CH-023 04/15/08 Cesium-137 0.86 0.08 0.05   

PRS7-CH-023 04/15/08 Cobalt-60 0.09 0.00 0.07 U 

PRS7-CH-023 04/15/08 Lead-210 4.20 1.19 0.76   

PRS7-CH-023 04/15/08 Plutonium-238 29.13 0.16 7.26 U 

PRS7-CH-023 04/15/08 Protactinium-231 0.71 0.00 1.86 U 

PRS7-CH-023 04/15/08 Radium-226 2.13 0.81 0.13   

PRS7-CH-023 04/15/08 Thorium-230 2.00 0.00 7.67 U 

PRS7-CH-023 04/15/08 Thorium-232 1.48 0.51 0.20   

PRS7-CH-023 04/15/08 Uranium-238 1.30 0.80 0.47   

PRS7-CH  Characterization samples 
CV  Comparison Values 
MDA  Minimum Detectable Activity  
Flags: U Calculated Activity less than or equal to sample Minimum Detectable Limit
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Overburden/Backfill Conclusion:

All sample results from most sections were below the Comparison Value concentration 
column listed in Table 4 and Section 3.4 of the PRS Work Package except Sections 312-
314 and 318 to the river. These 2 sections had exceedences in the initial samples. During 
excavation portions of Section 312 to 310 had elevated field readings. Overburden from 
these areas was removed and disposed of as Low Level Waste (LLRW). Backfill material 
(approx. 3000 tons) was brought to these and other offsite areas from a DOE approved 
vendor.
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Figure 8: Overall map of PRS 7 East and West Lines Offsite 

Individual sections are labeled. Close up views of the sections follow.
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Section A: 

lAll sample locations in this area were analyzed via gamma spec, offsite isotopic thorium, plutonium and uranium. 
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Section B 
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Section C N
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Section D 
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Section E 
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�

Section F
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�
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Section G 

NOTE: 0701-0126A-FO and 0701-0127A-FO (highlighted in boxes) were not collected due to excavation to ground 
water in these locations. Sidewall samples were collected as shown in those areas. 
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Section H 

Clay – Cast: signifies the line material shifting from Clay to Cast Iron 
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Sections I and J  

NOTE: 0701-0133A-FO and 0701-0134A-FO (highlighted in boxes) were not collected due to not excavating in that area. This 
section of line is discussed in the Free Release Package.
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Section K 
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Sample ID Y Coordinate X Coordinate �
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Sample ID Y Coordinate X Coordinate �
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PRS7-AL-XXXA 

PRS7 represents PRS 7 
AL signifies an “as left” sample, these are the bias and judgmental samples 
XXX is the unique sample location 
A is the sequential number for that sample location. For example, no letter would follow the 
ID on the first sample collected from that location; A would be a resample after continued 
remediation, and so on. Where an “N” or “S” are shown this is a north sidewall sample and a 
south sidewall sample. 

Note: Sample locations  
PRS7-AL-084 through PRS7-AL-087;-092 through -093; -095 through -098; -101 through -
102; -106 through -107; -124; -127; -147 through -148 results are not reported on Table 5. 
They were collected and analyzed onsite but are not included in Table 5 because some were 
characterization and bounding samples; some were characterization of the laydown area; 
and some were removed with additional excavation and a new number assigned because of 
chasing north or south.  

All samples that represent the ‘as left’ condition of the trench are included in Table 5 
regardless of number sequence. 
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Page 62 of 117 

Table 5: PRS 7 East and West All Results

Sample ID Sample Date Analyte 
CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g Flags Analysis 

0701-0101A-FO 4/30/08 Actinium-227 0.81 0.05 0.28 U onsite 

0701-0101A-FO 4/30/08 Americium-241 19.00 0.01 0.07 U onsite 

0701-0101A-FO 4/30/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

0701-0101A-FO 4/30/08 Cesium-137 0.86 0.01 0.05 U onsite 

0701-0101A-FO 4/30/08 Cobalt-60 0.09 0.00 0.06 U onsite 

0701-0101A-FO 4/30/08 Lead-210 4.20 0.00 0.69 U onsite 

0701-0101A-FO 4/30/08 Plutonium-238 29.13 0.45 6.90 U onsite 

0701-0101A-FO 4/30/08 Plutonium-238 29.13 1.18 0.04  Iso-Pu 

0701-0101A-FO 4/30/08 Plutonium-239/40 29.18 0.02 0.01  Iso-Pu 

0701-0101A-FO 4/30/08 Protactinium-231 0.71 0.00 1.84 U onsite 

0701-0101A-FO 4/30/08 Radium-226 2.13 0.52 0.08  onsite 

0701-0101A-FO 4/30/08 Thorium-228 1.64 0.61 0.08  Iso-Th 

0701-0101A-FO 4/30/08 Thorium-230 2.00 1.67 6.19 U onsite 

0701-0101A-FO 4/30/08 Thorium-230 2.00 1.59 0.11  Iso-Th 

0701-0101A-FO 4/30/08 Thorium-232 1.48 0.50 0.15  onsite 

0701-0101A-FO 4/30/08 Thorium-232 1.48 0.61 0.11  Iso-Th 

0701-0101A-FO 4/30/08 Uranium-233/234 1.10 0.82 0.03  Iso-U 

0701-0101A-FO 4/30/08 Uranium-235 0.57 0.04 0.05 U Iso-U 

0701-0101A-FO 4/30/08 Uranium-238 1.30 0.59 0.41  onsite 

0701-0101A-FO 4/30/08 Uranium-238 1.30 0.80 0.03   Iso-U 

0701-0102B-FO 6/18/08 Actinium-227 0.81 0.01 0.12 U onsite 

0701-0102B-FO 6/18/08 Americium-241 19.00 0.01 0.03 U onsite 

0701-0102B-FO 6/18/08 Bismuth-210M 1.10 0.01 0.02 U onsite 

0701-0102B-FO 6/18/08 Cesium-137 0.86 0.02 0.02  onsite 

0701-0102B-FO 6/18/08 Cobalt-60 0.09 0.00 0.02 U onsite 

0701-0102B-FO 6/18/08 Lead-210 4.20 0.72 0.28  onsite 

0701-0102B-FO 6/18/08 Plutonium-238 29.13 0.66 2.64 U onsite 

0701-0102B-FO 6/18/08 Plutonium-238 29.13 0.26 0.07  iso-Pu 

0701-0102B-FO 6/18/08 Plutonium-239/40 29.18 -0.01 0.06 U iso-Pu 

0701-0102B-FO 6/18/08 Protactinium-231 0.71 0.00 0.66 U onsite 

0701-0102B-FO 6/18/08 Radium-226 2.13 0.62 0.05  onsite 

0701-0102B-FO 6/18/08 Thorium-228 1.64 0.47 0.07  iso-Th 

0701-0102B-FO 6/18/08 Thorium-230 2.00 0.44 2.81 U onsite 

0701-0102B-FO 6/18/08 Thorium-230 2.00 1.07 0.07  iso-Th 

0701-0102B-FO 6/18/08 Thorium-232 1.48 0.32 0.07  onsite 

0701-0102B-FO 6/18/08 Thorium-232 1.48 0.48 0.08  iso-Th 

0701-0102B-FO 6/18/08 Uranium-233/234 1.10 0.61 0.04  iso-U 

0701-0102B-FO 6/18/08 Uranium-235 0.57 0.04 0.03 J iso-U 

0701-0102B-FO 6/18/08 Uranium-238 1.30 0.69 0.19  onsite 

0701-0102B-FO 6/18/08 Uranium-238 1.30 0.74 0.04   iso-U 

0701-0103A-FO 4/28/08 Actinium-227 0.81 0.00 0.26 U onsite 

0701-0103A-FO 4/28/08 Americium-241 19.00 0.03 0.05 U onsite 

0701-0103A-FO 4/28/08 Bismuth-210M 1.10 0.01 0.04 U onsite 

0701-0103A-FO 4/28/08 Cesium-137 0.86 0.06 0.03  onsite 

0701-0103A-FO 4/28/08 Cobalt-60 0.09 0.00 0.06 U onsite 

0701-0103A-FO 4/28/08 Lead-210 4.20 0.66 0.51  onsite 

0701-0103A-FO 4/28/08 Plutonium-238 29.13 1.25 5.46 U onsite 

0701-0103A-FO 4/28/08 Plutonium-238 29.13 0.26 0.03  Iso-Pu 

0701-0103A-FO 4/28/08 Plutonium-239/40 29.18 0.01 0.01 U Iso-Pu 

0701-0103A-FO 4/28/08 Protactinium-231 0.71 0.00 1.30 U onsite 

0701-0103A-FO 4/28/08 Radium-226 2.13 0.55 0.08  onsite 
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Table 5: PRS 7 East and West Results 

Page 63 of 117

Sample ID Sample Date Analyte 
CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g Flags Analysis 

0701-0103A-FO 4/28/08 Thorium-228 1.64 0.40 0.17  Iso-Th 

0701-0103A-FO 4/28/08 Thorium-230 2.00 0.00 5.38 U onsite 

0701-0103A-FO 4/28/08 Thorium-230 2.00 1.20 0.13  Iso-Th 

0701-0103A-FO 4/28/08 Thorium-232 1.48 0.22 0.15  onsite 

0701-0103A-FO 4/28/08 Thorium-232 1.48 0.61 0.11  Iso-Th 

0701-0103A-FO 4/28/08 Uranium-233/234 1.10 0.77 0.04  Iso-U 

0701-0103A-FO 4/28/08 Uranium-235 0.57 0.01 0.05 U Iso-U 

0701-0103A-FO 4/28/08 Uranium-238 1.30 0.59 0.32  onsite 

0701-0103A-FO 4/28/08 Uranium-238 1.30 0.62 0.04   Iso-U 

0701-0104A-FO 4/28/08 Actinium-227 0.81 0.08 0.30 U onsite 

0701-0104A-FO 4/28/08 Americium-241 19.00 0.01 0.08 U onsite 

0701-0104A-FO 4/28/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

0701-0104A-FO 4/28/08 Cesium-137 0.86 0.09 0.05  onsite 

0701-0104A-FO 4/28/08 Cobalt-60 0.09 0.00 0.06 U onsite 

0701-0104A-FO 4/28/08 Lead-210 4.20 0.25 0.79 U onsite 

0701-0104A-FO 4/28/08 Plutonium-238 29.13 0.00 7.75 U onsite 

0701-0104A-FO 4/28/08 Plutonium-238 29.13 0.03 0.02  Iso-Pu 

0701-0104A-FO 4/28/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0104A-FO 4/28/08 Protactinium-231 0.71 0.00 1.79 U onsite 

0701-0104A-FO 4/28/08 Radium-226 2.13 0.63 0.13  onsite 

0701-0104A-FO 4/28/08 Thorium-228 1.64 0.43 0.22  Iso-Th 

0701-0104A-FO 4/28/08 Thorium-230 2.00 3.36 7.00 U onsite 

0701-0104A-FO 4/28/08 Thorium-230 2.00 1.19 0.16  Iso-Th 

0701-0104A-FO 4/28/08 Thorium-232 1.48 0.31 0.21  onsite 

0701-0104A-FO 4/28/08 Thorium-232 1.48 0.65 0.13  Iso-Th 

0701-0104A-FO 4/28/08 Uranium-233/234 1.10 0.75 0.05  Iso-U 

0701-0104A-FO 4/28/08 Uranium-235 0.57 0.06 0.03 J Iso-U 

0701-0104A-FO 4/28/08 Uranium-238 1.30 0.55 0.44  onsite 

0701-0104A-FO 4/28/08 Uranium-238 1.30 0.82 0.05   Iso-U 

0701-0105A-FO 6/9/08 Actinium-227 0.81 0.12 0.24 U onsite 

0701-0105A-FO 6/9/08 Americium-241 19.00 0.00 0.06 U onsite 

0701-0105A-FO 6/9/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

0701-0105A-FO 6/9/08 Cesium-137 0.86 0.00 0.04 U onsite 

0701-0105A-FO 6/9/08 Cobalt-60 0.09 0.00 0.05 U onsite 

0701-0105A-FO 6/9/08 Lead-210 4.20 0.61 0.51  onsite 

0701-0105A-FO 6/9/08 Plutonium-238 29.13 0.00 5.61 U onsite 

0701-0105A-FO 6/9/08 Plutonium-238 29.13 0.08 0.05  Iso-Pu 

0701-0105A-FO 6/9/08 Plutonium-239/40 29.18 0.00 0.04 U Iso-Pu 

0701-0105A-FO 6/9/08 Protactinium-231 0.71 0.00 1.36 U onsite 

0701-0105A-FO 6/9/08 Radium-226 2.13 0.54 0.10  onsite 

0701-0105A-FO 6/9/08 Thorium-228 1.64 0.52 0.10  Iso-Th 

0701-0105A-FO 6/9/08 Thorium-230 2.00 2.95 5.25 U onsite 

0701-0105A-FO 6/9/08 Thorium-230 2.00 1.15 0.07  Iso-Th 

0701-0105A-FO 6/9/08 Thorium-232 1.48 0.20 0.17  onsite 

0701-0105A-FO 6/9/08 Thorium-232 1.48 0.50 0.06  Iso-Th 

0701-0105A-FO 6/9/08 Uranium-233/234 1.10 0.63 0.04  Iso-U 

0701-0105A-FO 6/9/08 Uranium-235 0.57 0.04 0.06 U Iso-U 

0701-0105A-FO 6/9/08 Uranium-238 1.30 0.52 0.32  onsite 

0701-0105A-FO 6/9/08 Uranium-238 1.30 0.70 0.05   Iso-U 

0701-0106A-FO 6/2/08 Actinium-227 0.81 0.00 0.22 U onsite 

0701-0106A-FO 6/2/08 Americium-241 19.00 0.00 0.05 U onsite 

0701-0106A-FO 6/2/08 Bismuth-210M 1.10 0.01 0.03 U onsite 
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Table 5: PRS 7 East and West Results 

Page 64 of 117

Sample ID Sample Date Analyte 
CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g Flags Analysis 

0701-0106A-FO 6/2/08 Cesium-137 0.86 0.00 0.04 U onsite 

0701-0106A-FO 6/2/08 Cobalt-60 0.09 0.00 0.05 U onsite 

0701-0106A-FO 6/2/08 Lead-210 4.20 0.47 0.44  onsite 

0701-0106A-FO 6/2/08 Plutonium-238 29.13 0.00 5.28 U onsite 

0701-0106A-FO 6/2/08 Plutonium-238 29.13 0.01 0.01 J Iso-Pu 

0701-0106A-FO 6/2/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0106A-FO 6/2/08 Protactinium-231 0.71 0.00 1.10 U onsite 

0701-0106A-FO 6/2/08 Radium-226 2.13 0.34 0.09  onsite 

0701-0106A-FO 6/2/08 Thorium-228 1.64 0.26 0.05  Iso-Th 

0701-0106A-FO 6/2/08 Thorium-230 2.00 0.00 4.55 U onsite 

0701-0106A-FO 6/2/08 Thorium-230 2.00 0.54 0.09  Iso-Th 

0701-0106A-FO 6/2/08 Thorium-232 1.48 0.12 0.14 U onsite 

0701-0106A-FO 6/2/08 Thorium-232 1.48 0.27 0.07  Iso-Th 

0701-0106A-FO 6/2/08 Uranium-233/234 1.10 0.28 0.04  Iso-U 

0701-0106A-FO 6/2/08 Uranium-235 0.57 0.01 0.05 U Iso-U 

0701-0106A-FO 6/2/08 Uranium-238 1.30 0.19 0.30 U onsite 

0701-0106A-FO 6/2/08 Uranium-238 1.30 0.37 0.04   Iso-U 

0701-0107A-FO 5/1/08 Actinium-227 0.81 0.00 0.24 U onsite 

0701-0107A-FO 5/1/08 Americium-241 19.00 0.03 0.05 U onsite 

0701-0107A-FO 5/1/08 Bismuth-210M 1.10 0.01 0.04 U onsite 

0701-0107A-FO 5/1/08 Cesium-137 0.86 0.00 0.04 U onsite 

0701-0107A-FO 5/1/08 Cobalt-60 0.09 0.00 0.06 U onsite 

0701-0107A-FO 5/1/08 Lead-210 4.20 0.47 0.51 U onsite 

0701-0107A-FO 5/1/08 Plutonium-238 29.13 0.00 5.97 U onsite 

0701-0107A-FO 5/1/08 Plutonium-238 29.13 0.03 0.01  Iso-Pu 

0701-0107A-FO 5/1/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0107A-FO 5/1/08 Protactinium-231 0.71 0.00 1.40 U onsite 

0701-0107A-FO 5/1/08 Radium-226 2.13 0.49 0.08  onsite 

0701-0107A-FO 5/1/08 Thorium-228 1.64 0.43 0.12  Iso-Th 

0701-0107A-FO 5/1/08 Thorium-230 2.00 0.00 5.45 U onsite 

0701-0107A-FO 5/1/08 Thorium-230 2.00 0.72 0.04  Iso-Th 

0701-0107A-FO 5/1/08 Thorium-232 1.48 0.41 0.07  onsite 

0701-0107A-FO 5/1/08 Thorium-232 1.48 0.21 0.07  Iso-Th 

0701-0107A-FO 5/1/08 Uranium-238 1.30 0.32 0.33 U onsite 

0701-0108A-FO 5/1/08 Actinium-227 0.81 0.07 0.23 U onsite 

0701-0108A-FO 5/1/08 Americium-241 19.00 0.00 0.06 U onsite 

0701-0108A-FO 5/1/08 Bismuth-210M 1.10 0.01 0.04 U onsite 

0701-0108A-FO 5/1/08 Cesium-137 0.86 0.01 0.03 U onsite 

0701-0108A-FO 5/1/08 Cobalt-60 0.09 0.00 0.05 U onsite 

0701-0108A-FO 5/1/08 Lead-210 4.20 0.56 0.45  onsite 

0701-0108A-FO 5/1/08 Plutonium-238 29.13 4.73 5.55 U onsite 

0701-0108A-FO 5/1/08 Plutonium-238 29.13 0.03 0.01  Iso-Pu 

0701-0108A-FO 5/1/08 Plutonium-239/40 29.18 0.00 0.00 U Iso-Pu 

0701-0108A-FO 5/1/08 Protactinium-231 0.71 0.56 1.26 U onsite 

0701-0108A-FO 5/1/08 Radium-226 2.13 0.47 0.08  onsite 

0701-0108A-FO 5/1/08 Thorium-228 1.64 0.25 0.05  Iso-Th 

0701-0108A-FO 5/1/08 Thorium-230 2.00 0.00 5.26 U onsite 

0701-0108A-FO 5/1/08 Thorium-230 2.00 0.75 0.07  Iso-Th 

0701-0108A-FO 5/1/08 Thorium-232 1.48 0.33 0.09  onsite 

0701-0108A-FO 5/1/08 Thorium-232 1.48 0.19 0.07 J Iso-Th 

0701-0108A-FO 5/1/08 Uranium-238 1.30 0.24 0.33 U onsite 

0701-0109A-FO 5/2/08 Actinium-227 0.81 0.15 0.25 U onsite 
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Table 5: PRS 7 East and West Results 

Page 65 of 117

Sample ID Sample Date Analyte 
CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g Flags Analysis 

0701-0109A-FO 5/2/08 Americium-241 19.00 0.00 0.07 U onsite 

0701-0109A-FO 5/2/08 Bismuth-210M 1.10 0.02 0.04 U onsite 

0701-0109A-FO 5/2/08 Cesium-137 0.86 0.02 0.03 U onsite 

0701-0109A-FO 5/2/08 Cobalt-60 0.09 0.00 0.03 U onsite 

0701-0109A-FO 5/2/08 Lead-210 4.20 0.74 0.54  onsite 

0701-0109A-FO 5/2/08 Plutonium-238 29.13 0.00 6.17 U onsite 

0701-0109A-FO 5/2/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

0701-0109A-FO 5/2/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0109A-FO 5/2/08 Protactinium-231 0.71 0.00 1.50 U onsite 

0701-0109A-FO 5/2/08 Radium-226 2.13 0.62 0.09  onsite 

0701-0109A-FO 5/2/08 Thorium-228 1.64 0.37 0.04  Iso-Th 

0701-0109A-FO 5/2/08 Thorium-230 2.00 0.69 5.73 U onsite 

0701-0109A-FO 5/2/08 Thorium-230 2.00 0.75 0.03  Iso-Th 

0701-0109A-FO 5/2/08 Thorium-232 1.48 0.33 0.15  onsite 

0701-0109A-FO 5/2/08 Thorium-232 1.48 0.31 0.03  Iso-Th 

0701-0109A-FO 5/2/08 Uranium-238 1.30 0.44 0.39  onsite 

0701-0110A-FO 5/5/08 Actinium-227 0.81 0.00 0.17 U onsite 

0701-0110A-FO 5/5/08 Americium-241 19.00 0.00 0.04 U onsite 

0701-0110A-FO 5/5/08 Bismuth-210M 1.10 0.01 0.03 U onsite 

0701-0110A-FO 5/5/08 Cesium-137 0.86 0.01 0.03 U onsite 

0701-0110A-FO 5/5/08 Cobalt-60 0.09 0.01 0.03 U onsite 

0701-0110A-FO 5/5/08 Lead-210 4.20 0.55 0.38  onsite 

0701-0110A-FO 5/5/08 Plutonium-238 29.13 0.00 4.00 U onsite 

0701-0110A-FO 5/5/08 Plutonium-238 29.13 0.24 0.01  Iso-Pu 

0701-0110A-FO 5/5/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

0701-0110A-FO 5/5/08 Protactinium-231 0.71 0.44 0.82 U onsite 

0701-0110A-FO 5/5/08 Radium-226 2.13 0.47 0.07  onsite 

0701-0110A-FO 5/5/08 Thorium-228 1.64 0.31 0.13  Iso-Th 

0701-0110A-FO 5/5/08 Thorium-230 2.00 2.33 3.87 U onsite 

0701-0110A-FO 5/5/08 Thorium-230 2.00 1.35 0.09  Iso-Th 

0701-0110A-FO 5/5/08 Thorium-232 1.48 0.37 0.09  onsite 

0701-0110A-FO 5/5/08 Thorium-232 1.48 0.34 0.07  Iso-Th 

0701-0110A-FO 5/5/08 Uranium-238 1.30 0.51 0.24  onsite 

0701-0111A-FO 5/5/08 Actinium-227 0.81 0.06 0.16 U onsite 

0701-0111A-FO 5/5/08 Americium-241 19.00 0.02 0.04 U onsite 

0701-0111A-FO 5/5/08 Bismuth-210M 1.10 0.02 0.03 U onsite 

0701-0111A-FO 5/5/08 Cesium-137 0.86 0.00 0.02 U onsite 

0701-0111A-FO 5/5/08 Cobalt-60 0.09 0.00 0.03 U onsite 

0701-0111A-FO 5/5/08 Lead-210 4.20 0.31 0.38 U onsite 

0701-0111A-FO 5/5/08 Plutonium-238 29.13 0.00 3.81 U onsite 

0701-0111A-FO 5/5/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

0701-0111A-FO 5/5/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0111A-FO 5/5/08 Protactinium-231 0.71 0.08 0.91 U onsite 

0701-0111A-FO 5/5/08 Radium-226 2.13 0.46 0.07  onsite 

0701-0111A-FO 5/5/08 Thorium-228 1.64 0.21 0.17  Iso-Th 

0701-0111A-FO 5/5/08 Thorium-230 2.00 2.37 3.41 U onsite 

0701-0111A-FO 5/5/08 Thorium-230 2.00 0.66 0.09  Iso-Th 

0701-0111A-FO 5/5/08 Thorium-232 1.48 0.33 0.08  onsite 

0701-0111A-FO 5/5/08 Thorium-232 1.48 0.27 0.04  Iso-Th 

0701-0111A-FO 5/5/08 Uranium-238 1.30 0.39 0.22  onsite 

0701-0112A-FO 5/6/08 Actinium-227 0.81 0.00 0.20 U onsite 

0701-0112A-FO 5/6/08 Americium-241 19.00 0.00 0.05 U onsite 
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0701-0112A-FO 5/6/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

0701-0112A-FO 5/6/08 Cesium-137 0.86 0.00 0.03 U onsite 

0701-0112A-FO 5/6/08 Cobalt-60 0.09 0.01 0.03 U onsite 

0701-0112A-FO 5/6/08 Lead-210 4.20 0.31 0.45 U onsite 

0701-0112A-FO 5/6/08 Plutonium-238 29.13 0.84 4.27 U onsite 

0701-0112A-FO 5/6/08 Plutonium-238 29.13 0.01 0.01 J Iso-Pu 

0701-0112A-FO 5/6/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0112A-FO 5/6/08 Protactinium-231 0.71 0.00 1.19 U onsite 

0701-0112A-FO 5/6/08 Radium-226 2.13 0.64 0.07  onsite 

0701-0112A-FO 5/6/08 Thorium-228 1.64 0.37 0.04  Iso-Th 

0701-0112A-FO 5/6/08 Thorium-230 2.00 3.77 4.20 U onsite 

0701-0112A-FO 5/6/08 Thorium-230 2.00 0.74 0.02  Iso-Th 

0701-0112A-FO 5/6/08 Thorium-232 1.48 0.37 0.09  onsite 

0701-0112A-FO 5/6/08 Thorium-232 1.48 0.31 0.03  Iso-Th 

0701-0112A-FO 5/6/08 Uranium-238 1.30 0.35 0.29  onsite 

0701-0113A-FO 5/6/08 Actinium-227 0.81 0.00 0.22 U onsite 

0701-0113A-FO 5/6/08 Americium-241 19.00 0.00 0.05 U onsite 

0701-0113A-FO 5/6/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

0701-0113A-FO 5/6/08 Cesium-137 0.86 0.01 0.03 U onsite 

0701-0113A-FO 5/6/08 Cobalt-60 0.09 0.00 0.04 U onsite 

0701-0113A-FO 5/6/08 Lead-210 4.20 0.61 0.45  onsite 

0701-0113A-FO 5/6/08 Plutonium-238 29.13 1.83 4.60 U onsite 

0701-0113A-FO 5/6/08 Plutonium-238 29.13 0.03 0.02  Iso-Pu 

0701-0113A-FO 5/6/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0113A-FO 5/6/08 Protactinium-231 0.71 0.78 1.02 U onsite 

0701-0113A-FO 5/6/08 Radium-226 2.13 0.53 0.08  onsite 

0701-0113A-FO 5/6/08 Thorium-228 1.64 0.55 0.04  Iso-Th 

0701-0113A-FO 5/6/08 Thorium-230 2.00 0.00 4.90 U onsite 

0701-0113A-FO 5/6/08 Thorium-230 2.00 0.95 0.03  Iso-Th 

0701-0113A-FO 5/6/08 Thorium-232 1.48 0.36 0.10  onsite 

0701-0113A-FO 5/6/08 Thorium-232 1.48 0.52 0.02  Iso-Th 

0701-0113A-FO 5/6/08 Uranium-238 1.30 0.57 0.29  onsite 

0701-0114A-FO 5/6/08 Actinium-227 0.81 0.21 0.22 U onsite 

0701-0114A-FO 5/6/08 Americium-241 19.00 0.02 0.05 U onsite 

0701-0114A-FO 5/6/08 Bismuth-210M 1.10 0.01 0.04 U onsite 

0701-0114A-FO 5/6/08 Cesium-137 0.86 0.00 0.03 U onsite 

0701-0114A-FO 5/6/08 Cobalt-60 0.09 0.01 0.04 U onsite 

0701-0114A-FO 5/6/08 Lead-210 4.20 0.54 0.51  onsite 

0701-0114A-FO 5/6/08 Plutonium-238 29.13 0.00 5.31 U onsite 

0701-0114A-FO 5/6/08 Plutonium-238 29.13 0.00 0.02 U Iso-Pu 

0701-0114A-FO 5/6/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0114A-FO 5/6/08 Protactinium-231 0.71 0.00 1.24 U onsite 

0701-0114A-FO 5/6/08 Radium-226 2.13 0.54 0.10  onsite 

0701-0114A-FO 5/6/08 Thorium-228 1.64 0.29 0.11  Iso-Th 

0701-0114A-FO 5/6/08 Thorium-230 2.00 0.00 5.03 U onsite 

0701-0114A-FO 5/6/08 Thorium-230 2.00 0.98 0.05  Iso-Th 

0701-0114A-FO 5/6/08 Thorium-232 1.48 0.31 0.12  onsite 

0701-0114A-FO 5/6/08 Thorium-232 1.48 0.45 0.06  Iso-Th 

0701-0114A-FO 5/6/08 Uranium-238 1.30 0.55 0.30  onsite 

0701-0115A-FO 5/7/08 Actinium-227 0.81 0.06 0.28 U onsite 

0701-0115A-FO 5/7/08 Americium-241 19.00 0.00 0.08 U onsite 

0701-0115A-FO 5/7/08 Bismuth-210M 1.10 0.02 0.04 U onsite 
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0701-0115A-FO 5/7/08 Cesium-137 0.86 0.03 0.04 U onsite 

0701-0115A-FO 5/7/08 Cobalt-60 0.09 0.02 0.05 U onsite 

0701-0115A-FO 5/7/08 Lead-210 4.20 0.58 0.64 U onsite 

0701-0115A-FO 5/7/08 Plutonium-238 29.13 0.00 6.79 U onsite 

0701-0115A-FO 5/7/08 Plutonium-238 29.13 0.00 0.02 U Iso-Pu 

0701-0115A-FO 5/7/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0115A-FO 5/7/08 Protactinium-231 0.71 0.00 1.58 U onsite 

0701-0115A-FO 5/7/08 Radium-226 2.13 0.57 0.13  onsite 

0701-0115A-FO 5/7/08 Thorium-228 1.64 0.45 0.05  Iso-Th 

0701-0115A-FO 5/7/08 Thorium-230 2.00 0.33 6.22 U onsite 

0701-0115A-FO 5/7/08 Thorium-230 2.00 0.91 0.03  Iso-Th 

0701-0115A-FO 5/7/08 Thorium-232 1.48 0.32 0.18  onsite 

0701-0115A-FO 5/7/08 Thorium-232 1.48 0.52 0.01  Iso-Th 

0701-0115A-FO 5/7/08 Uranium-238 1.30 0.84 0.38  onsite 

0701-0116A-FO 5/7/08 Actinium-227 0.81 0.00 0.24 U onsite 

0701-0116A-FO 5/7/08 Americium-241 19.00 0.01 0.06 U onsite 

0701-0116A-FO 5/7/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

0701-0116A-FO 5/7/08 Cesium-137 0.86 0.00 0.04 U onsite 

0701-0116A-FO 5/7/08 Cobalt-60 0.09 0.00 0.07 U onsite 

0701-0116A-FO 5/7/08 Lead-210 4.20 0.23 0.57 U onsite 

0701-0116A-FO 5/7/08 Plutonium-238 29.13 1.90 5.31 U onsite 

0701-0116A-FO 5/7/08 Plutonium-238 29.13 0.12 0.01  Iso-Pu 

0701-0116A-FO 5/7/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0116A-FO 5/7/08 Protactinium-231 0.71 0.00 1.45 U onsite 

0701-0116A-FO 5/7/08 Radium-226 2.13 0.40 0.10  onsite 

0701-0116A-FO 5/7/08 Thorium-228 1.64 0.34 0.03  Iso-Th 

0701-0116A-FO 5/7/08 Thorium-230 2.00 2.18 5.31 U onsite 

0701-0116A-FO 5/7/08 Thorium-230 2.00 0.75 0.02  Iso-Th 

0701-0116A-FO 5/7/08 Thorium-232 1.48 0.32 0.12  onsite 

0701-0116A-FO 5/7/08 Thorium-232 1.48 0.28 0.02  Iso-Th 

0701-0116A-FO 5/7/08 Uranium-238 1.30 0.47 0.33  onsite 

0701-0117A-FO 5/7/08 Actinium-227 0.81 0.12 0.30 U onsite 

0701-0117A-FO 5/7/08 Americium-241 19.00 0.00 0.07 U onsite 

0701-0117A-FO 5/7/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

0701-0117A-FO 5/7/08 Cesium-137 0.86 0.00 0.05 U onsite 

0701-0117A-FO 5/7/08 Cobalt-60 0.09 0.00 0.06 U onsite 

0701-0117A-FO 5/7/08 Lead-210 4.20 0.92 0.64  onsite 

0701-0117A-FO 5/7/08 Plutonium-238 29.13 4.24 5.74 U onsite 

0701-0117A-FO 5/7/08 Plutonium-238 29.13 0.01 0.01 J Iso-Pu 

0701-0117A-FO 5/7/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0117A-FO 5/7/08 Protactinium-231 0.71 0.00 1.74 U onsite 

0701-0117A-FO 5/7/08 Radium-226 2.13 0.62 0.12  onsite 

0701-0117A-FO 5/7/08 Thorium-228 1.64 0.68 0.09  Iso-Th 

0701-0117A-FO 5/7/08 Thorium-230 2.00 1.02 6.46 U onsite 

0701-0117A-FO 5/7/08 Thorium-230 2.00 1.41 0.06  Iso-Th 

0701-0117A-FO 5/7/08 Thorium-232 1.48 0.47 0.17  onsite 

0701-0117A-FO 5/7/08 Thorium-232 1.48 0.80 0.05  Iso-Th 

0701-0117A-FO 5/7/08 Uranium-238 1.30 0.90 0.40  onsite 

0701-0118A-FO 5/14/08 Actinium-227 0.81 0.06 0.26 U onsite 

0701-0118A-FO 5/14/08 Americium-241 19.00 0.03 0.06 U onsite 

0701-0118A-FO 5/14/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

0701-0118A-FO 5/14/08 Cesium-137 0.86 0.08 0.05  onsite 
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0701-0118A-FO 5/14/08 Cobalt-60 0.09 0.00 0.05 U onsite 

0701-0118A-FO 5/14/08 Lead-210 4.20 0.28 0.64 U onsite 

0701-0118A-FO 5/14/08 Plutonium-238 29.13 4.46 5.70 U onsite 

0701-0118A-FO 5/14/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

0701-0118A-FO 5/14/08 Plutonium-239/40 29.18 0.01 0.01 U Iso-Pu 

0701-0118A-FO 5/14/08 Protactinium-231 0.71 0.62 1.47 U onsite 

0701-0118A-FO 5/14/08 Radium-226 2.13 0.47 0.12  onsite 

0701-0118A-FO 5/14/08 Thorium-228 1.64 0.51 0.07  Iso-Th 

0701-0118A-FO 5/14/08 Thorium-230 2.00 0.00 6.02 U onsite 

0701-0118A-FO 5/14/08 Thorium-230 2.00 1.07 0.02  Iso-Th 

0701-0118A-FO 5/14/08 Thorium-232 1.48 0.33 0.16  onsite 

0701-0118A-FO 5/14/08 Thorium-232 1.48 0.44 0.04  Iso-Th 

0701-0118A-FO 5/14/08 Uranium-233/234 1.10 0.40 0.06  Iso-U 

0701-0118A-FO 5/14/08 Uranium-235 0.57 0.01 0.05 U Iso-U 

0701-0118A-FO 5/14/08 Uranium-238 1.30 0.74 0.36  onsite 

0701-0118A-FO 5/14/08 Uranium-238 1.30 0.43 0.04   Iso-U 

0701-0119A-FO 5/14/08 Actinium-227 0.81 0.00 0.26 U onsite 

0701-0119A-FO 5/14/08 Americium-241 19.00 0.02 0.06 U onsite 

0701-0119A-FO 5/14/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

0701-0119A-FO 5/14/08 Cesium-137 0.86 0.04 0.03  onsite 

0701-0119A-FO 5/14/08 Cobalt-60 0.09 0.01 0.04 U onsite 

0701-0119A-FO 5/14/08 Lead-210 4.20 0.44 0.56 U onsite 

0701-0119A-FO 5/14/08 Plutonium-238 29.13 0.00 5.63 U onsite 

0701-0119A-FO 5/14/08 Plutonium-238 29.13 0.10 0.02  Iso-Pu 

0701-0119A-FO 5/14/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0119A-FO 5/14/08 Protactinium-231 0.71 0.00 1.28 U onsite 

0701-0119A-FO 5/14/08 Radium-226 2.13 0.61 0.09  onsite 

0701-0119A-FO 5/14/08 Thorium-228 1.64 0.55 0.09  Iso-Th 

0701-0119A-FO 5/14/08 Thorium-230 2.00 1.18 5.69 U onsite 

0701-0119A-FO 5/14/08 Thorium-230 2.00 1.39 0.09  Iso-Th 

0701-0119A-FO 5/14/08 Thorium-232 1.48 0.24 0.18  onsite 

0701-0119A-FO 5/14/08 Thorium-232 1.48 0.70 0.06  Iso-Th 

0701-0119A-FO 5/14/08 Uranium-238 1.30 0.26 0.39 U onsite 

0701-0120A-FO 5/13/08 Actinium-227 0.81 0.00 0.35 U onsite 

0701-0120A-FO 5/13/08 Americium-241 19.00 0.00 0.08 U onsite 

0701-0120A-FO 5/13/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

0701-0120A-FO 5/13/08 Cesium-137 0.86 0.00 0.05 U onsite 

0701-0120A-FO 5/13/08 Cobalt-60 0.09 0.00 0.07 U onsite 

0701-0120A-FO 5/13/08 Lead-210 4.20 0.53 0.68 U onsite 

0701-0120A-FO 5/13/08 Plutonium-238 29.13 5.34 6.06 U onsite 

0701-0120A-FO 5/13/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

0701-0120A-FO 5/13/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0120A-FO 5/13/08 Protactinium-231 0.71 0.26 1.58 U onsite 

0701-0120A-FO 5/13/08 Radium-226 2.13 0.71 0.11  onsite 

0701-0120A-FO 5/13/08 Thorium-228 1.64 0.71 0.08  Iso-Th 

0701-0120A-FO 5/13/08 Thorium-230 2.00 0.48 7.10 U onsite 

0701-0120A-FO 5/13/08 Thorium-230 2.00 1.42 0.03  Iso-Th 

0701-0120A-FO 5/13/08 Thorium-232 1.48 0.66 0.13  onsite 

0701-0120A-FO 5/13/08 Thorium-232 1.48 0.68 0.03  Iso-Th 

0701-0120A-FO 5/13/08 Uranium-238 1.30 0.25 0.47 U onsite 

0701-0121A-FO 5/13/08 Actinium-227 0.81 0.06 0.24 U onsite 

0701-0121A-FO 5/13/08 Americium-241 19.00 0.00 0.06 U onsite 
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0701-0121A-FO 5/13/08 Bismuth-210M 1.10 0.01 0.04 U onsite 

0701-0121A-FO 5/13/08 Cesium-137 0.86 0.00 0.05 U onsite 

0701-0121A-FO 5/13/08 Cobalt-60 0.09 0.01 0.05 U onsite 

0701-0121A-FO 5/13/08 Lead-210 4.20 0.43 0.56 U onsite 

0701-0121A-FO 5/13/08 Plutonium-238 29.13 3.04 5.32 U onsite 

0701-0121A-FO 5/13/08 Plutonium-238 29.13 0.18 0.01  Iso-Pu 

0701-0121A-FO 5/13/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0121A-FO 5/13/08 Protactinium-231 0.71 0.00 1.54 U onsite 

0701-0121A-FO 5/13/08 Radium-226 2.13 0.55 0.11  onsite 

0701-0121A-FO 5/13/08 Thorium-228 1.64 0.22 0.15  Iso-Th 

0701-0121A-FO 5/13/08 Thorium-230 2.00 0.20 5.43 U onsite 

0701-0121A-FO 5/13/08 Thorium-230 2.00 1.01 0.12  Iso-Th 

0701-0121A-FO 5/13/08 Thorium-232 1.48 0.17 0.15  onsite 

0701-0121A-FO 5/13/08 Thorium-232 1.48 0.26 0.06  Iso-Th 

0701-0121A-FO 5/13/08 Uranium-238 1.30 0.66 0.31  onsite 

0701-0122A-FO 5/13/08 Actinium-227 0.81 0.19 0.29 U onsite 

0701-0122A-FO 5/13/08 Americium-241 19.00 0.05 0.07 U onsite 

0701-0122A-FO 5/13/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

0701-0122A-FO 5/13/08 Cesium-137 0.86 0.02 0.04 U onsite 

0701-0122A-FO 5/13/08 Cobalt-60 0.09 0.02 0.05 U onsite 

0701-0122A-FO 5/13/08 Lead-210 4.20 0.70 0.67  onsite 

0701-0122A-FO 5/13/08 Plutonium-238 29.13 2.80 6.33 U onsite 

0701-0122A-FO 5/13/08 Plutonium-238 29.13 0.04 0.01  Iso-Pu 

0701-0122A-FO 5/13/08 Plutonium-239/40 29.18 0.01 0.02 U Iso-Pu 

0701-0122A-FO 5/13/08 Protactinium-231 0.71 0.00 1.72 U onsite 

0701-0122A-FO 5/13/08 Radium-226 2.13 0.61 0.14  onsite 

0701-0122A-FO 5/13/08 Thorium-228 1.64 0.65 0.06  Iso-Th 

0701-0122A-FO 5/13/08 Thorium-230 2.00 0.00 6.42 U onsite 

0701-0122A-FO 5/13/08 Thorium-230 2.00 1.37 0.05  Iso-Th 

0701-0122A-FO 5/13/08 Thorium-232 1.48 0.34 0.19  onsite 

0701-0122A-FO 5/13/08 Thorium-232 1.48 0.61 0.04  Iso-Th 

0701-0122A-FO 5/13/08 Uranium-238 1.30 0.60 0.41  onsite 

0701-0123B-FO 5/13/08 Actinium-227 0.81 0.02 0.32 U onsite 

0701-0123B-FO 5/13/08 Americium-241 19.00 0.04 0.08 U onsite 

0701-0123B-FO 5/13/08 Bismuth-210M 1.10 0.02 0.05 U onsite 

0701-0123B-FO 5/13/08 Cesium-137 0.86 0.04 0.04 U onsite 

0701-0123B-FO 5/13/08 Cobalt-60 0.09 0.00 0.07 U onsite 

0701-0123B-FO 5/13/08 Lead-210 4.20 0.77 0.71  onsite 

0701-0123B-FO 5/13/08 Plutonium-238 29.13 0.00 7.04 U onsite 

0701-0123B-FO 5/13/08 Plutonium-238 29.13 0.02 0.01  Iso-Pu 

0701-0123B-FO 5/13/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0123B-FO 5/13/08 Protactinium-231 0.71 0.00 1.66 U onsite 

0701-0123B-FO 5/13/08 Radium-226 2.13 0.57 0.12  onsite 

0701-0123B-FO 5/13/08 Thorium-228 1.64 1.41 0.08  Iso-Th 

0701-0123B-FO 5/13/08 Thorium-230 2.00 2.31 7.09 U onsite 

0701-0123B-FO 5/13/08 Thorium-230 2.00 2.16 0.03  Iso-Th 

0701-0123B-FO 5/13/08 Thorium-232 1.48 0.46 0.23  onsite 

0701-0123B-FO 5/13/08 Thorium-232 1.48 0.98 0.06  Iso-Th 

0701-0123B-FO 5/13/08 Uranium-238 1.30 0.64 0.40  onsite 

0701-0124A-FO 5/12/08 Actinium-227 0.81 0.14 0.29 U onsite 

0701-0124A-FO 5/12/08 Americium-241 19.00 0.00 0.07 U onsite 

0701-0124A-FO 5/12/08 Bismuth-210M 1.10 0.00 0.05 U onsite 
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0701-0124A-FO 5/12/08 Cesium-137 0.86 0.00 0.05 U onsite 

0701-0124A-FO 5/12/08 Cobalt-60 0.09 0.01 0.05 U onsite 

0701-0124A-FO 5/12/08 Lead-210 4.20 0.63 0.62  onsite 

0701-0124A-FO 5/12/08 Plutonium-238 29.13 0.00 6.85 U onsite 

0701-0124A-FO 5/12/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

0701-0124A-FO 5/12/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

0701-0124A-FO 5/12/08 Protactinium-231 0.71 0.00 1.61 U onsite 

0701-0124A-FO 5/12/08 Radium-226 2.13 0.65 0.11  onsite 

0701-0124A-FO 5/12/08 Thorium-228 1.64 0.71 0.09  Iso-Th 

0701-0124A-FO 5/12/08 Thorium-230 2.00 2.07 6.25 U onsite 

0701-0124A-FO 5/12/08 Thorium-230 2.00 1.56 0.16  Iso-Th 

0701-0124A-FO 5/12/08 Thorium-232 1.48 0.64 0.16  onsite 

0701-0124A-FO 5/12/08 Thorium-232 1.48 0.83 0.12  Iso-Th 

0701-0124A-FO 5/12/08 Uranium-238 1.30 0.48 0.42  onsite 

0701-0125A-FO 5/9/08 Actinium-227 0.81 0.05 0.11 U onsite 

0701-0125A-FO 5/9/08 Americium-241 19.00 0.00 0.03 U onsite 

0701-0125A-FO 5/9/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

0701-0125A-FO 5/9/08 Cesium-137 0.86 0.00 0.02 U onsite 

0701-0125A-FO 5/9/08 Cobalt-60 0.09 0.00 0.02 U onsite 

0701-0125A-FO 5/9/08 Lead-210 4.20 1.12 0.26  onsite 

0701-0125A-FO 5/9/08 Plutonium-238 29.13 0.08 2.50 U onsite 

0701-0125A-FO 5/9/08 Plutonium-238 29.13 0.00 0.02 U Iso-Pu 

0701-0125A-FO 5/9/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0125A-FO 5/9/08 Protactinium-231 0.71 0.00 0.56 U onsite 

0701-0125A-FO 5/9/08 Radium-226 2.13 1.08 0.04  onsite 

0701-0125A-FO 5/9/08 Thorium-228 1.64 0.80 0.12  Iso-Th 

0701-0125A-FO 5/9/08 Thorium-230 2.00 1.64 2.46 U onsite 

0701-0125A-FO 5/9/08 Thorium-230 2.00 1.19 0.08  Iso-Th 

0701-0125A-FO 5/9/08 Thorium-232 1.48 0.91 0.06  onsite 

0701-0125A-FO 5/9/08 Thorium-232 1.48 0.87 0.06  Iso-Th 

0701-0125A-FO 5/9/08 Uranium-238 1.30 1.27 0.14  onsite 

0701-0128B-FO 6/18/08 Actinium-227 0.81 0.09 0.15 U onsite 

0701-0128B-FO 6/18/08 Americium-241 19.00 0.00 0.04 U onsite 

0701-0128B-FO 6/18/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

0701-0128B-FO 6/18/08 Cesium-137 0.86 0.00 0.02 U onsite 

0701-0128B-FO 6/18/08 Cobalt-60 0.09 0.00 0.03 U onsite 

0701-0128B-FO 6/18/08 Lead-210 4.20 0.67 0.37  onsite 

0701-0128B-FO 6/18/08 Plutonium-238 29.13 0.00 3.19 U onsite 

0701-0128B-FO 6/18/08 Plutonium-238 29.13 0.06 0.01  iso-Pu 

0701-0128B-FO 6/18/08 Plutonium-239/40 29.18 0.00 0.01 U iso-Pu 

0701-0128B-FO 6/18/08 Protactinium-231 0.71 0.02 0.78 U onsite 

0701-0128B-FO 6/18/08 Radium-226 2.13 0.93 0.05  onsite 

0701-0128B-FO 6/18/08 Thorium-228 1.64 0.60 0.06  iso-Th 

0701-0128B-FO 6/18/08 Thorium-230 2.00 2.30 3.25 U onsite 

0701-0128B-FO 6/18/08 Thorium-230 2.00 1.57 0.04  iso-Th 

0701-0128B-FO 6/18/08 Thorium-232 1.48 0.48 0.08  onsite 

0701-0128B-FO 6/18/08 Thorium-232 1.48 0.62 0.02  iso-Th 

0701-0128B-FO 6/18/08 Uranium-233/234 1.10 0.69 0.04  iso-U 

0701-0128B-FO 6/18/08 Uranium-235 0.57 0.03 0.05 U iso-U 

0701-0128B-FO 6/18/08 Uranium-238 1.30 0.53 0.21  onsite 

0701-0128B-FO 6/18/08 Uranium-238 1.30 0.73 0.05   iso-U 

0701-0129A-FO 5/16/08 Actinium-227 0.81 0.14 0.15 U onsite 
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0701-0129A-FO 5/16/08 Americium-241 19.00 0.00 0.04 U onsite 

0701-0129A-FO 5/16/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

0701-0129A-FO 5/16/08 Cesium-137 0.86 0.03 0.02  onsite 

0701-0129A-FO 5/16/08 Cobalt-60 0.09 0.00 0.03 U onsite 

0701-0129A-FO 5/16/08 Lead-210 4.20 0.77 0.34  onsite 

0701-0129A-FO 5/16/08 Plutonium-238 29.13 0.00 3.50 U onsite 

0701-0129A-FO 5/16/08 Plutonium-238 29.13 0.08 0.01  Iso-Pu 

0701-0129A-FO 5/16/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

0701-0129A-FO 5/16/08 Protactinium-231 0.71 0.00 0.81 U onsite 

0701-0129A-FO 5/16/08 Radium-226 2.13 0.71 0.05  onsite 

0701-0129A-FO 5/16/08 Thorium-228 1.64 0.73 0.17  Iso-Th 

0701-0129A-FO 5/16/08 Thorium-230 2.00 1.29 3.40 U onsite 

0701-0129A-FO 5/16/08 Thorium-230 2.00 1.59 0.10  Iso-Th 

0701-0129A-FO 5/16/08 Thorium-232 1.48 0.47 0.10  onsite 

0701-0129A-FO 5/16/08 Thorium-232 1.48 0.62 0.10  Iso-Th 

0701-0129A-FO 5/16/08 Uranium-233/234 1.10 0.51 0.06  Iso-U 

0701-0129A-FO 5/16/08 Uranium-235 0.57 0.04 0.02 J Iso-U 

0701-0129A-FO 5/16/08 Uranium-238 1.30 0.76 0.21  onsite 

0701-0129A-FO 5/16/08 Uranium-238 1.30 0.70 0.05   Iso-U 

0701-0130A-FO 5/19/08 Actinium-227 0.81 0.09 0.37 U onsite 

0701-0130A-FO 5/19/08 Americium-241 19.00 0.00 0.10 U onsite 

0701-0130A-FO 5/19/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

0701-0130A-FO 5/19/08 Cesium-137 0.86 0.00 0.07 U onsite 

0701-0130A-FO 5/19/08 Cobalt-60 0.09 0.03 0.05 U onsite 

0701-0130A-FO 5/19/08 Lead-210 4.20 1.14 0.83  onsite 

0701-0130A-FO 5/19/08 Plutonium-238 29.13 1.48 8.35 U onsite 

0701-0130A-FO 5/19/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

0701-0130A-FO 5/19/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0130A-FO 5/19/08 Protactinium-231 0.71 1.16 1.82 U onsite 

0701-0130A-FO 5/19/08 Radium-226 2.13 1.14 0.15  onsite 

0701-0130A-FO 5/19/08 Thorium-228 1.64 1.02 0.08  Iso-Th 

0701-0130A-FO 5/19/08 Thorium-230 2.00 0.00 8.67 U onsite 

0701-0130A-FO 5/19/08 Thorium-230 2.00 1.21 0.06  Iso-Th 

0701-0130A-FO 5/19/08 Thorium-232 1.48 0.88 0.16  onsite 

0701-0130A-FO 5/19/08 Thorium-232 1.48 0.89 0.06  Iso-Th 

0701-0130A-FO 5/19/08 Uranium-238 1.30 0.73 0.51  onsite 

0701-0131A-FO 5/19/08 Actinium-227 0.81 0.00 0.39 U onsite 

0701-0131A-FO 5/19/08 Americium-241 19.00 0.00 0.09 U onsite 

0701-0131A-FO 5/19/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

0701-0131A-FO 5/19/08 Cesium-137 0.86 0.01 0.05 U onsite 

0701-0131A-FO 5/19/08 Cobalt-60 0.09 0.00 0.09 U onsite 

0701-0131A-FO 5/19/08 Lead-210 4.20 1.20 0.82  onsite 

0701-0131A-FO 5/19/08 Plutonium-238 29.13 2.43 8.30 U onsite 

0701-0131A-FO 5/19/08 Plutonium-238 29.13 0.01 0.01 J Iso-Pu 

0701-0131A-FO 5/19/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0131A-FO 5/19/08 Protactinium-231 0.71 0.51 1.85 U onsite 

0701-0131A-FO 5/19/08 Radium-226 2.13 0.97 0.15  onsite 

0701-0131A-FO 5/19/08 Thorium-228 1.64 0.98 0.09  Iso-Th 

0701-0131A-FO 5/19/08 Thorium-230 2.00 5.37 8.11 U onsite 

0701-0131A-FO 5/19/08 Thorium-230 2.00 1.87 0.07  Iso-Th 

0701-0131A-FO 5/19/08 Thorium-232 1.48 0.62 0.22  onsite 

0701-0131A-FO 5/19/08 Thorium-232 1.48 1.17 0.06  Iso-Th 
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0701-0131A-FO 5/19/08 Uranium-238 1.30 0.84 0.51  onsite 

0701-0132A-FO 5/19/08 Actinium-227 0.81 0.00 0.17 U onsite 

0701-0132A-FO 5/19/08 Americium-241 19.00 0.00 0.04 U onsite 

0701-0132A-FO 5/19/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

0701-0132A-FO 5/19/08 Cesium-137 0.86 0.05 0.02  onsite 

0701-0132A-FO 5/19/08 Cobalt-60 0.09 0.00 0.03 U onsite 

0701-0132A-FO 5/19/08 Lead-210 4.20 0.97 0.39  onsite 

0701-0132A-FO 5/19/08 Plutonium-238 29.13 0.85 3.50 U onsite 

0701-0132A-FO 5/19/08 Plutonium-238 29.13 0.01 0.01 J Iso-Pu 

0701-0132A-FO 5/19/08 Plutonium-239/40 29.18 0.01 0.01 U Iso-Pu 

0701-0132A-FO 5/19/08 Protactinium-231 0.71 0.00 0.86 U onsite 

0701-0132A-FO 5/19/08 Radium-226 2.13 0.91 0.06  onsite 

0701-0132A-FO 5/19/08 Thorium-228 1.64 0.83 0.09  Iso-Th 

0701-0132A-FO 5/19/08 Thorium-230 2.00 1.03 3.70 U onsite 

0701-0132A-FO 5/19/08 Thorium-230 2.00 1.47 0.06  Iso-Th 

0701-0132A-FO 5/19/08 Thorium-232 1.48 0.64 0.09  onsite 

0701-0132A-FO 5/19/08 Thorium-232 1.48 0.88 0.05  Iso-Th 

0701-0132A-FO 5/19/08 Uranium-238 1.30 0.64 0.26  onsite 

0701-0135A-FO 4/24/08 Actinium-227 0.81 0.18 0.34 U onsite 

0701-0135A-FO 4/24/08 Americium-241 19.00 0.04 0.09 U onsite 

0701-0135A-FO 4/24/08 Bismuth-210M 1.10 0.00 0.07 U onsite 

0701-0135A-FO 4/24/08 Cesium-137 0.86 0.03 0.04 U onsite 

0701-0135A-FO 4/24/08 Cobalt-60 0.09 0.01 0.06 U onsite 

0701-0135A-FO 4/24/08 Lead-210 4.20 0.91 0.79  onsite 

0701-0135A-FO 4/24/08 Plutonium-238 29.13 0.00 8.22 U onsite 

0701-0135A-FO 4/24/08 Plutonium-238 29.13 0.11 0.02  Iso-Pu 

0701-0135A-FO 4/24/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0135A-FO 4/24/08 Protactinium-231 0.71 0.02 1.89 U onsite 

0701-0135A-FO 4/24/08 Radium-226 2.13 0.96 0.12  onsite 

0701-0135A-FO 4/24/08 Thorium-228 1.64 1.36 0.05  Iso-Th 

0701-0135A-FO 4/24/08 Thorium-230 2.00 0.83 7.99 U onsite 

0701-0135A-FO 4/24/08 Thorium-230 2.00 1.41 0.04  Iso-Th 

0701-0135A-FO 4/24/08 Thorium-232 1.48 0.87 0.19  onsite 

0701-0135A-FO 4/24/08 Thorium-232 1.48 1.07 0.04  Iso-Th 

0701-0135A-FO 4/24/08 Uranium-238 1.30 1.06 0.50  onsite 

0701-0136A-FO 4/24/08 Actinium-227 0.81 0.10 0.30 U onsite 

0701-0136A-FO 4/24/08 Americium-241 19.00 0.00 0.07 U onsite 

0701-0136A-FO 4/24/08 Bismuth-210M 1.10 0.02 0.05 U onsite 

0701-0136A-FO 4/24/08 Cesium-137 0.86 0.00 0.05 U onsite 

0701-0136A-FO 4/24/08 Cobalt-60 0.09 0.00 0.06 U onsite 

0701-0136A-FO 4/24/08 Lead-210 4.20 0.80 0.67  onsite 

0701-0136A-FO 4/24/08 Plutonium-238 29.13 0.00 6.94 U onsite 

0701-0136A-FO 4/24/08 Plutonium-238 29.13 0.11 0.02  Iso-Pu 

0701-0136A-FO 4/24/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0136A-FO 4/24/08 Protactinium-231 0.71 0.68 1.43 U onsite 

0701-0136A-FO 4/24/08 Radium-226 2.13 0.91 0.12  onsite 

0701-0136A-FO 4/24/08 Thorium-228 1.64 0.93 0.06  Iso-Th 

0701-0136A-FO 4/24/08 Thorium-230 2.00 0.00 7.08 U onsite 

0701-0136A-FO 4/24/08 Thorium-230 2.00 1.12 0.03  Iso-Th 

0701-0136A-FO 4/24/08 Thorium-232 1.48 0.70 0.13  onsite 

0701-0136A-FO 4/24/08 Thorium-232 1.48 0.91 0.06  Iso-Th 

0701-0136A-FO 4/24/08 Uranium-238 1.30 0.99 0.41  onsite 
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0701-0137A-FO 4/23/08 Actinium-227 0.81 0.05 0.20 U onsite 

0701-0137A-FO 4/23/08 Americium-241 19.00 0.00 0.05 U onsite 

0701-0137A-FO 4/23/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

0701-0137A-FO 4/23/08 Cesium-137 0.86 0.00 0.03 U onsite 

0701-0137A-FO 4/23/08 Cobalt-60 0.09 0.00 0.04 U onsite 

0701-0137A-FO 4/23/08 Lead-210 4.20 1.03 0.52  onsite 

0701-0137A-FO 4/23/08 Plutonium-238 29.13 0.00 4.63 U onsite 

0701-0137A-FO 4/23/08 Plutonium-238 29.13 0.01 0.01 U Iso-Pu 

0701-0137A-FO 4/23/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0137A-FO 4/23/08 Protactinium-231 0.71 0.00 1.09 U onsite 

0701-0137A-FO 4/23/08 Radium-226 2.13 0.98 0.07  onsite 

0701-0137A-FO 4/23/08 Thorium-228 1.64 1.16 0.04  Iso-Th 

0701-0137A-FO 4/23/08 Thorium-230 2.00 4.18 4.36 U onsite 

0701-0137A-FO 4/23/08 Thorium-230 2.00 1.49 0.04  Iso-Th 

0701-0137A-FO 4/23/08 Thorium-232 1.48 0.92 0.11  onsite 

0701-0137A-FO 4/23/08 Thorium-232 1.48 1.19 0.02  Iso-Th 

0701-0137A-FO 4/23/08 Uranium-238 1.30 0.88 0.28  onsite 

0701-0138A-FO 4/23/08 Actinium-227 0.81 0.23 0.31 U onsite 

0701-0138A-FO 4/23/08 Americium-241 19.00 0.01 0.08 U onsite 

0701-0138A-FO 4/23/08 Bismuth-210M 1.10 0.01 0.05 U onsite 

0701-0138A-FO 4/23/08 Cesium-137 0.86 0.00 0.06 U onsite 

0701-0138A-FO 4/23/08 Cobalt-60 0.09 0.04 0.05 U onsite 

0701-0138A-FO 4/23/08 Lead-210 4.20 0.81 0.73  onsite 

0701-0138A-FO 4/23/08 Plutonium-238 29.13 0.00 8.03 U onsite 

0701-0138A-FO 4/23/08 Plutonium-238 29.13 0.03 0.02  Iso-Pu 

0701-0138A-FO 4/23/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0138A-FO 4/23/08 Protactinium-231 0.71 0.94 1.69 U onsite 

0701-0138A-FO 4/23/08 Radium-226 2.13 1.11 0.09  onsite 

0701-0138A-FO 4/23/08 Thorium-228 1.64 1.04 0.06  Iso-Th 

0701-0138A-FO 4/23/08 Thorium-230 2.00 2.47 7.49 U onsite 

0701-0138A-FO 4/23/08 Thorium-230 2.00 1.21 0.04  Iso-Th 

0701-0138A-FO 4/23/08 Thorium-232 1.48 0.76 0.13  onsite 

0701-0138A-FO 4/23/08 Thorium-232 1.48 0.89 0.02  Iso-Th 

0701-0138A-FO 4/23/08 Uranium-238 1.30 0.89 0.45  onsite 

0701-0139A-FO 4/23/08 Actinium-227 0.81 0.02 0.14 U onsite 

0701-0139A-FO 4/23/08 Americium-241 19.00 0.00 0.04 U onsite 

0701-0139A-FO 4/23/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

0701-0139A-FO 4/23/08 Cesium-137 0.86 0.00 0.02 U onsite 

0701-0139A-FO 4/23/08 Cobalt-60 0.09 0.01 0.02 U onsite 

0701-0139A-FO 4/23/08 Lead-210 4.20 0.74 0.33  onsite 

0701-0139A-FO 4/23/08 Plutonium-238 29.13 0.31 3.11 U onsite 

0701-0139A-FO 4/23/08 Plutonium-238 29.13 0.03 0.01  Iso-Pu 

0701-0139A-FO 4/23/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0139A-FO 4/23/08 Protactinium-231 0.71 0.09 0.72 U onsite 

0701-0139A-FO 4/23/08 Radium-226 2.13 0.84 0.06  onsite 

0701-0139A-FO 4/23/08 Thorium-228 1.64 1.10 0.08  Iso-Th 

0701-0139A-FO 4/23/08 Thorium-230 2.00 0.03 3.20 U onsite 

0701-0139A-FO 4/23/08 Thorium-230 2.00 1.65 0.05  Iso-Th 

0701-0139A-FO 4/23/08 Thorium-232 1.48 0.73 0.08  onsite 

0701-0139A-FO 4/23/08 Thorium-232 1.48 1.20 0.05  Iso-Th 

0701-0139A-FO 4/23/08 Uranium-238 1.30 1.30 0.18  onsite 

0701-0140A-FO 4/22/08 Actinium-227 0.81 0.03 0.39 U onsite 
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0701-0140A-FO 4/22/08 Americium-241 19.00 0.00 0.10 U onsite 

0701-0140A-FO 4/22/08 Bismuth-210M 1.10 0.00 0.07 U onsite 

0701-0140A-FO 4/22/08 Cesium-137 0.86 0.00 0.05 U onsite 

0701-0140A-FO 4/22/08 Cobalt-60 0.09 0.01 0.06 U onsite 

0701-0140A-FO 4/22/08 Lead-210 4.20 0.82 0.85 U onsite 

0701-0140A-FO 4/22/08 Plutonium-238 29.13 0.00 9.80 U onsite 

0701-0140A-FO 4/22/08 Plutonium-238 29.13 0.53 0.02  Iso-Pu 

0701-0140A-FO 4/22/08 Plutonium-239/40 29.18 0.01 0.01 U Iso-Pu 

0701-0140A-FO 4/22/08 Protactinium-231 0.71 0.00 2.21 U onsite 

0701-0140A-FO 4/22/08 Radium-226 2.13 1.02 0.15  onsite 

0701-0140A-FO 4/22/08 Thorium-228 1.64 0.96 0.05  Iso-Th 

0701-0140A-FO 4/22/08 Thorium-230 2.00 0.00 9.31 U onsite 

0701-0140A-FO 4/22/08 Thorium-230 2.00 1.58 0.03  Iso-Th 

0701-0140A-FO 4/22/08 Thorium-232 1.48 0.86 0.25  onsite 

0701-0140A-FO 4/22/08 Thorium-232 1.48 1.02 0.04  Iso-Th 

0701-0140A-FO 4/22/08 Uranium-238 1.30 1.00 0.54  onsite 

0701-0141A-FO 4/22/08 Actinium-227 0.81 0.00 0.32 U onsite 

0701-0141A-FO 4/22/08 Americium-241 19.00 0.00 0.08 U onsite 

0701-0141A-FO 4/22/08 Bismuth-210M 1.10 0.01 0.05 U onsite 

0701-0141A-FO 4/22/08 Cesium-137 0.86 0.00 0.04 U onsite 

0701-0141A-FO 4/22/08 Cobalt-60 0.09 0.00 0.06 U onsite 

0701-0141A-FO 4/22/08 Lead-210 4.20 0.39 0.72 U onsite 

0701-0141A-FO 4/22/08 Plutonium-238 29.13 1.03 6.68 U onsite 

0701-0141A-FO 4/22/08 Plutonium-238 29.13 0.07 0.02  Iso-Pu 

0701-0141A-FO 4/22/08 Plutonium-239/40 29.18 -0.01 0.02 U Iso-Pu 

0701-0141A-FO 4/22/08 Protactinium-231 0.71 0.00 1.59 U onsite 

0701-0141A-FO 4/22/08 Radium-226 2.13 0.78 0.08  onsite 

0701-0141A-FO 4/22/08 Thorium-228 1.64 0.68 0.04  Iso-Th 

0701-0141A-FO 4/22/08 Thorium-230 2.00 3.97 6.44 U onsite 

0701-0141A-FO 4/22/08 Thorium-230 2.00 1.47 0.03  Iso-Th 

0701-0141A-FO 4/22/08 Thorium-232 1.48 0.64 0.16  onsite 

0701-0141A-FO 4/22/08 Thorium-232 1.48 0.64 0.03  Iso-Th 

0701-0141A-FO 4/22/08 Uranium-238 1.30 0.68 0.43  onsite 

0701-0142A-FO 4/21/08 Actinium-227 0.81 0.00 0.39 U onsite 

0701-0142A-FO 4/21/08 Americium-241 19.00 0.00 0.09 U onsite 

0701-0142A-FO 4/21/08 Bismuth-210M 1.10 0.02 0.06 U onsite 

0701-0142A-FO 4/21/08 Cesium-137 0.86 0.00 0.06 U onsite 

0701-0142A-FO 4/21/08 Cobalt-60 0.09 0.00 0.07 U onsite 

0701-0142A-FO 4/21/08 Lead-210 4.20 1.06 0.83  onsite 

0701-0142A-FO 4/21/08 Plutonium-238 29.13 0.00 8.75 U onsite 

0701-0142A-FO 4/21/08 Plutonium-238 29.13 0.07 0.02  Iso-Pu 

0701-0142A-FO 4/21/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0142A-FO 4/21/08 Protactinium-231 0.71 0.50 1.96 U onsite 

0701-0142A-FO 4/21/08 Radium-226 2.13 1.22 0.13  onsite 

0701-0142A-FO 4/21/08 Thorium-228 1.64 1.00 0.05  Iso-Th 

0701-0142A-FO 4/21/08 Thorium-230 2.00 2.39 8.56 U onsite 

0701-0142A-FO 4/21/08 Thorium-230 2.00 1.42 0.03  Iso-Th 

0701-0142A-FO 4/21/08 Thorium-232 1.48 0.87 0.22  onsite 

0701-0142A-FO 4/21/08 Thorium-232 1.48 1.00 0.05  Iso-Th 

0701-0142A-FO 4/21/08 Uranium-238 1.30 1.04 0.54  onsite 

0701-0143A-FO 3/25/08 Actinium-227 0.81 0.00 0.40 U onsite 

0701-0143A-FO 3/25/08 Americium-241 19.00 0.00 0.10 U onsite 
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0701-0143A-FO 3/25/08 Bismuth-210M 1.10 0.00 0.08 U onsite 

0701-0143A-FO 3/25/08 Cesium-137 0.86 0.04 0.05 U onsite 

0701-0143A-FO 3/25/08 Cobalt-60 0.09 0.00 0.09 U onsite 

0701-0143A-FO 3/25/08 Lead-210 4.20 0.78 0.90 U onsite 

0701-0143A-FO 3/25/08 Plutonium-238 29.13 3.69 8.23 U onsite 

0701-0143A-FO 3/25/08 Plutonium-238 29.13 0.16 0.02  Iso-Pu 

0701-0143A-FO 3/25/08 Plutonium-239/40 29.18 0.01 0.01 U Iso-Pu 

0701-0143A-FO 3/25/08 Protactinium-231 0.71 0.37 2.05 U onsite 

0701-0143A-FO 3/25/08 Radium-226 2.13 1.01 0.16  onsite 

0701-0143A-FO 3/25/08 Thorium-228 1.64 1.26 0.04  Iso-Th 

0701-0143A-FO 3/25/08 Thorium-230 2.00 4.61 8.95 U onsite 

0701-0143A-FO 3/25/08 Thorium-230 2.00 1.65 0.03  Iso-Th 

0701-0143A-FO 3/25/08 Thorium-232 1.48 0.63 0.28  onsite 

0701-0143A-FO 3/25/08 Thorium-232 1.48 1.14 0.02  Iso-Th 

0701-0143A-FO 3/25/08 Uranium-238 1.30 1.02 0.54  onsite 

0701-0144A-FO 3/25/08 Actinium-227 0.81 0.00 0.32 U onsite 

0701-0144A-FO 3/25/08 Americium-241 19.00 0.00 0.07 U onsite 

0701-0144A-FO 3/25/08 Bismuth-210M 1.10 0.01 0.05 U onsite 

0701-0144A-FO 3/25/08 Cesium-137 0.86 0.00 0.06 U onsite 

0701-0144A-FO 3/25/08 Cobalt-60 0.09 0.01 0.06 U onsite 

0701-0144A-FO 3/25/08 Lead-210 4.20 0.67 0.69 U onsite 

0701-0144A-FO 3/25/08 Plutonium-238 29.13 1.03 6.51 U onsite 

0701-0144A-FO 3/25/08 Plutonium-238 29.13 0.03 0.02  Iso-Pu 

0701-0144A-FO 3/25/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

0701-0144A-FO 3/25/08 Protactinium-231 0.71 1.10 1.56 U onsite 

0701-0144A-FO 3/25/08 Radium-226 2.13 1.00 0.10  onsite 

0701-0144A-FO 3/25/08 Thorium-228 1.64 0.41 0.04  Iso-Th 

0701-0144A-FO 3/25/08 Thorium-230 2.00 0.52 6.77 U onsite 

0701-0144A-FO 3/25/08 Thorium-230 2.00 1.07 0.03  Iso-Th 

0701-0144A-FO 3/25/08 Thorium-232 1.48 0.36 0.16  onsite 

0701-0144A-FO 3/25/08 Thorium-232 1.48 0.41 0.04  Iso-Th 

0701-0144A-FO 3/25/08 Uranium-238 1.30 0.57 0.43  onsite 

0701-0145A-FO 3/26/08 Actinium-227 0.81 0.15 0.28 U onsite 

0701-0145A-FO 3/26/08 Americium-241 19.00 0.00 0.07 U onsite 

0701-0145A-FO 3/26/08 Bismuth-210M 1.10 0.03 0.05 U onsite 

0701-0145A-FO 3/26/08 Cesium-137 0.86 0.02 0.05 U onsite 

0701-0145A-FO 3/26/08 Cobalt-60 0.09 0.01 0.05 U onsite 

0701-0145A-FO 3/26/08 Lead-210 4.20 0.13 0.69 U onsite 

0701-0145A-FO 3/26/08 Plutonium-238 29.13 0.00 6.58 U onsite 

0701-0145A-FO 3/26/08 Plutonium-238 29.13 0.41 0.02  Iso-Pu 

0701-0145A-FO 3/26/08 Plutonium-239/40 29.18 1.28 0.01  Iso-Pu 

0701-0145A-FO 3/26/08 Protactinium-231 0.71 0.00 1.63 U onsite 

0701-0145A-FO 3/26/08 Radium-226 2.13 0.83 0.10  onsite 

0701-0145A-FO 3/26/08 Thorium-228 1.64 0.67 0.08  Iso-Th 

0701-0145A-FO 3/26/08 Thorium-230 2.00 0.00 6.55 U onsite 

0701-0145A-FO 3/26/08 Thorium-230 2.00 1.17 0.03  Iso-Th 

0701-0145A-FO 3/26/08 Thorium-232 1.48 0.37 0.17  onsite 

0701-0145A-FO 3/26/08 Thorium-232 1.48 0.50 0.05  Iso-Th 

0701-0145A-FO 3/26/08 Uranium-238 1.30 0.70 0.38  onsite 

0701-0146A-FO 3/26/08 Actinium-227 0.81 0.08 0.24 U onsite 

0701-0146A-FO 3/26/08 Americium-241 19.00 0.01 0.06 U onsite 

0701-0146A-FO 3/26/08 Bismuth-210M 1.10 0.00 0.05 U onsite 
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0701-0146A-FO 3/26/08 Cesium-137 0.86 0.02 0.04 U onsite 

0701-0146A-FO 3/26/08 Cobalt-60 0.09 0.00 0.05 U onsite 

0701-0146A-FO 3/26/08 Lead-210 4.20 0.29 0.56 U onsite 

0701-0146A-FO 3/26/08 Plutonium-238 29.13 0.00 5.92 U onsite 

0701-0146A-FO 3/26/08 Plutonium-238 29.13 0.21 0.01  Iso-Pu 

0701-0146A-FO 3/26/08 Plutonium-239/40 29.18 0.01 0.01 J Iso-Pu 

0701-0146A-FO 3/26/08 Protactinium-231 0.71 0.29 1.31 U onsite 

0701-0146A-FO 3/26/08 Radium-226 2.13 0.58 0.11  onsite 

0701-0146A-FO 3/26/08 Thorium-228 1.64 0.49 0.10  Iso-Th 

0701-0146A-FO 3/26/08 Thorium-230 2.00 0.92 5.64 U onsite 

0701-0146A-FO 3/26/08 Thorium-230 2.00 1.08 0.03  Iso-Th 

0701-0146A-FO 3/26/08 Thorium-232 1.48 0.48 0.09  onsite 

0701-0146A-FO 3/26/08 Thorium-232 1.48 0.40 0.05  Iso-Th 

0701-0146A-FO 3/26/08 Uranium-238 1.30 0.52 0.38  onsite 

PRS7-AL-056 3/26/08 Actinium-227 0.81 0.07 0.26 U onsite 

PRS7-AL-056 3/26/08 Americium-241 19.00 0.01 0.06 U onsite 

PRS7-AL-056 3/26/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-056 3/26/08 Cesium-137 0.86 0.01 0.04 U onsite 

PRS7-AL-056 3/26/08 Cobalt-60 0.09 0.00 0.05 U onsite 

PRS7-AL-056 3/26/08 Lead-210 4.20 1.00 0.54  onsite 

PRS7-AL-056 3/26/08 Plutonium-238 29.13 0.25 5.92 U onsite 

PRS7-AL-056 3/26/08 Plutonium-238 29.13 0.02 0.02  Iso-Pu 

PRS7-AL-056 3/26/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-056 3/26/08 Protactinium-231 0.71 0.17 1.33 U onsite 

PRS7-AL-056 3/26/08 Radium-226 2.13 0.78 0.10  onsite 

PRS7-AL-056 3/26/08 Thorium-228 1.64 0.56 0.10  Iso-Th 

PRS7-AL-056 3/26/08 Thorium-230 2.00 1.52 5.49 U onsite 

PRS7-AL-056 3/26/08 Thorium-230 2.00 1.02 0.06  Iso-Th 

PRS7-AL-056 3/26/08 Thorium-232 1.48 0.33 0.16  onsite 

PRS7-AL-056 3/26/08 Thorium-232 1.48 0.47 0.06  Iso-Th 

PRS7-AL-056 3/26/08 Uranium-238 1.30 0.20 0.41 U onsite 

PRS7-AL-057 3/26/08 Actinium-227 0.81 0.00 0.29 U onsite 

PRS7-AL-057 3/26/08 Americium-241 19.00 0.02 0.07 U onsite 

PRS7-AL-057 3/26/08 Bismuth-210M 1.10 0.01 0.05 U onsite 

PRS7-AL-057 3/26/08 Cesium-137 0.86 0.01 0.04 U onsite 

PRS7-AL-057 3/26/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-057 3/26/08 Lead-210 4.20 0.57 0.68 U onsite 

PRS7-AL-057 3/26/08 Plutonium-238 29.13 0.19 6.27 U onsite 

PRS7-AL-057 3/26/08 Plutonium-238 29.13 0.01 0.01  Iso-Pu 

PRS7-AL-057 3/26/08 Plutonium-239/40 29.18 0.00 0.00 J Iso-Pu 

PRS7-AL-057 3/26/08 Protactinium-231 0.71 0.00 1.62 U onsite 

PRS7-AL-057 3/26/08 Radium-226 2.13 0.77 0.14  onsite 

PRS7-AL-057 3/26/08 Thorium-228 1.64 0.41 0.09  Iso-Th 

PRS7-AL-057 3/26/08 Thorium-230 2.00 2.28 6.38 U onsite 

PRS7-AL-057 3/26/08 Thorium-230 2.00 0.97 0.07  Iso-Th 

PRS7-AL-057 3/26/08 Thorium-232 1.48 0.45 0.13  onsite 

PRS7-AL-057 3/26/08 Thorium-232 1.48 0.29 0.06  Iso-Th 

PRS7-AL-057 3/26/08 Uranium-238 1.30 0.89 0.39  onsite 

PRS7-AL-058 4/21/08 Actinium-227 0.81 0.04 0.34 U onsite 

PRS7-AL-058 4/21/08 Americium-241 19.00 0.05 0.08 U onsite 

PRS7-AL-058 4/21/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

PRS7-AL-058 4/21/08 Cesium-137 0.86 0.05 0.06 U onsite 
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PRS7-AL-058 4/21/08 Cobalt-60 0.09 0.00 0.07 U onsite 

PRS7-AL-058 4/21/08 Lead-210 4.20 0.85 0.76  onsite 

PRS7-AL-058 4/21/08 Plutonium-238 29.13 0.78 7.22 U onsite 

PRS7-AL-058 4/21/08 Plutonium-238 29.13 0.94 0.01  Iso-Pu 

PRS7-AL-058 4/21/08 Plutonium-239/40 29.18 0.01 0.01  Iso-Pu 

PRS7-AL-058 4/21/08 Protactinium-231 0.71 0.00 1.89 U onsite 

PRS7-AL-058 4/21/08 Radium-226 2.13 0.88 0.14  onsite 

PRS7-AL-058 4/21/08 Thorium-228 1.64 0.95 0.05  Iso-Th 

PRS7-AL-058 4/21/08 Thorium-230 2.00 0.00 7.78 U onsite 

PRS7-AL-058 4/21/08 Thorium-230 2.00 1.78 0.04  Iso-Th 

PRS7-AL-058 4/21/08 Thorium-232 1.48 0.69 0.18  onsite 

PRS7-AL-058 4/21/08 Thorium-232 1.48 0.91 0.03  Iso-Th 

PRS7-AL-058 4/21/08 Uranium-238 1.30 0.75 0.47  onsite 

PRS7-AL-059 4/22/08 Actinium-227 0.81 0.00 0.32 U onsite 

PRS7-AL-059 4/22/08 Americium-241 19.00 0.00 0.08 U onsite 

PRS7-AL-059 4/22/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-059 4/22/08 Cesium-137 0.86 0.00 0.06 U onsite 

PRS7-AL-059 4/22/08 Cobalt-60 0.09 0.00 0.07 U onsite 

PRS7-AL-059 4/22/08 Lead-210 4.20 0.86 0.69  onsite 

PRS7-AL-059 4/22/08 Plutonium-238 29.13 0.00 7.40 U onsite 

PRS7-AL-059 4/22/08 Plutonium-238 29.13 0.22 0.02  Iso-Pu 

PRS7-AL-059 4/22/08 Plutonium-239/40 29.18 0.01 0.01 U Iso-Pu 

PRS7-AL-059 4/22/08 Protactinium-231 0.71 0.00 1.87 U onsite 

PRS7-AL-059 4/22/08 Radium-226 2.13 0.95 0.10  onsite 

PRS7-AL-059 4/22/08 Thorium-228 1.64 1.25 0.06  Iso-Th 

PRS7-AL-059 4/22/08 Thorium-230 2.00 0.00 7.30 U onsite 

PRS7-AL-059 4/22/08 Thorium-230 2.00 1.55 0.04  Iso-Th 

PRS7-AL-059 4/22/08 Thorium-232 1.48 0.72 0.18  onsite 

PRS7-AL-059 4/22/08 Thorium-232 1.48 1.18 0.02  Iso-Th 

PRS7-AL-059 4/22/08 Uranium-238 1.30 1.05 0.44  onsite 

PRS7-AL-060 4/23/08 Actinium-227 0.81 0.05 0.13 U onsite 

PRS7-AL-060 4/23/08 Americium-241 19.00 0.03 0.03 U onsite 

PRS7-AL-060 4/23/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-060 4/23/08 Cesium-137 0.86 0.00 0.02 U onsite 

PRS7-AL-060 4/23/08 Cobalt-60 0.09 0.01 0.02 U onsite 

PRS7-AL-060 4/23/08 Lead-210 4.20 0.46 0.31  onsite 

PRS7-AL-060 4/23/08 Plutonium-238 29.13 0.00 2.89 U onsite 

PRS7-AL-060 4/23/08 Plutonium-238 29.13 0.21 0.01  Iso-Pu 

PRS7-AL-060 4/23/08 Plutonium-239/40 29.18 0.01 0.01 U Iso-Pu 

PRS7-AL-060 4/23/08 Protactinium-231 0.71 0.00 0.68 U onsite 

PRS7-AL-060 4/23/08 Radium-226 2.13 0.57 0.05  onsite 

PRS7-AL-060 4/23/08 Thorium-228 1.64 0.80 0.07  Iso-Th 

PRS7-AL-060 4/23/08 Thorium-230 2.00 0.00 2.91 U onsite 

PRS7-AL-060 4/23/08 Thorium-230 2.00 1.08 0.05  Iso-Th 

PRS7-AL-060 4/23/08 Thorium-232 1.48 0.44 0.07  onsite 

PRS7-AL-060 4/23/08 Thorium-232 1.48 0.60 0.04  Iso-Th 

PRS7-AL-060 4/23/08 Uranium-238 1.30 0.51 0.18  onsite 

PRS7-AL-061A 6/18/08 Actinium-227 0.81 0.01 0.14 U onsite 

PRS7-AL-061A 6/18/08 Americium-241 19.00 0.06 0.03  onsite 

PRS7-AL-061A 6/18/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-061A 6/18/08 Cesium-137 0.86 0.01 0.02 U onsite 

PRS7-AL-061A 6/18/08 Cobalt-60 0.09 0.01 0.02 U onsite 
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PRS7-AL-061A 6/18/08 Lead-210 4.20 0.64 0.30  onsite 

PRS7-AL-061A 6/18/08 Plutonium-238 29.13 0.00 3.07 U onsite 

PRS7-AL-061A 6/18/08 Plutonium-238 29.13 0.87 0.06  iso-Pu 

PRS7-AL-061A 6/18/08 Plutonium-239/40 29.18 0.03 0.04 U iso-Pu 

PRS7-AL-061A 6/18/08 Protactinium-231 0.71 0.28 0.70 U onsite 

PRS7-AL-061A 6/18/08 Radium-226 2.13 0.59 0.06  onsite 

PRS7-AL-061A 6/18/08 Thorium-228 1.64 0.55 0.06  iso-Th 

PRS7-AL-061A 6/18/08 Thorium-230 2.00 2.77 3.04 U onsite 

PRS7-AL-061A 6/18/08 Thorium-230 2.00 1.40 0.04  iso-Th 

PRS7-AL-061A 6/18/08 Thorium-232 1.48 0.40 0.08  onsite 

PRS7-AL-061A 6/18/08 Thorium-232 1.48 0.65 0.05  iso-Th 

PRS7-AL-061A 6/18/08 Uranium-233/234 1.10 1.05 0.02  iso-U 

PRS7-AL-061A 6/18/08 Uranium-235 0.57 0.04 0.02 J iso-U 

PRS7-AL-061A 6/18/08 Uranium-238 1.30 0.58 0.23  onsite 

PRS7-AL-061A 6/18/08 Uranium-238 1.30 0.60 0.03  iso-U 

PRS7-AL-062 4/28/08 Actinium-227 0.81 0.01 0.27 U onsite 

PRS7-AL-062 4/28/08 Americium-241 19.00 0.00 0.06 U onsite 

PRS7-AL-062 4/28/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-062 4/28/08 Cesium-137 0.86 0.06 0.05  onsite 

PRS7-AL-062 4/28/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-062 4/28/08 Lead-210 4.20 0.32 0.59 U onsite 

PRS7-AL-062 4/28/08 Plutonium-238 29.13 0.00 5.72 U onsite 

PRS7-AL-062 4/28/08 Plutonium-238 29.13 0.63 0.03  Iso-Pu 

PRS7-AL-062 4/28/08 Plutonium-239/40 29.18 0.01 0.02 U Iso-Pu 

PRS7-AL-062 4/28/08 Protactinium-231 0.71 0.79 1.25 U onsite 

PRS7-AL-062 4/28/08 Radium-226 2.13 0.52 0.12  onsite 

PRS7-AL-062 4/28/08 Thorium-228 1.64 0.37 0.15  Iso-Th 

PRS7-AL-062 4/28/08 Thorium-230 2.00 2.07 5.35 U onsite 

PRS7-AL-062 4/28/08 Thorium-230 2.00 0.88 0.11  Iso-Th 

PRS7-AL-062 4/28/08 Thorium-232 1.48 0.30 0.17  onsite 

PRS7-AL-062 4/28/08 Thorium-232 1.48 0.28 0.09  Iso-Th 

PRS7-AL-062 4/28/08 Uranium-233/234 1.10 0.80 0.05  Iso-U 

PRS7-AL-062 4/28/08 Uranium-235 0.57 0.04 0.05 U Iso-U 

PRS7-AL-062 4/28/08 Uranium-238 1.30 0.36 0.35  onsite 

PRS7-AL-062 4/28/08 Uranium-238 1.30 0.61 0.06   Iso-U 

PRS7-AL-063A 6/18/08 Actinium-227 0.81 0.03 0.16 U onsite 

PRS7-AL-063A 6/18/08 Americium-241 19.00 0.00 0.04 U onsite 

PRS7-AL-063A 6/18/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-063A 6/18/08 Cesium-137 0.86 0.00 0.02 U onsite 

PRS7-AL-063A 6/18/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-063A 6/18/08 Lead-210 4.20 0.82 0.37  onsite 

PRS7-AL-063A 6/18/08 Plutonium-238 29.13 0.00 3.64 U onsite 

PRS7-AL-063A 6/18/08 Plutonium-238 29.13 0.02 0.01  iso-Pu 

PRS7-AL-063A 6/18/08 Plutonium-239/40 29.18 0.00 0.01 U iso-Pu 

PRS7-AL-063A 6/18/08 Protactinium-231 0.71 0.00 0.88 U onsite 

PRS7-AL-063A 6/18/08 Radium-226 2.13 0.81 0.06  onsite 

PRS7-AL-063A 6/18/08 Thorium-228 1.64 0.85 0.07  iso-Th 

PRS7-AL-063A 6/18/08 Thorium-230 2.00 0.00 3.56 U onsite 

PRS7-AL-063A 6/18/08 Thorium-230 2.00 1.39 0.07  iso-Th 

PRS7-AL-063A 6/18/08 Thorium-232 1.48 0.52 0.09  onsite 

PRS7-AL-063A 6/18/08 Thorium-232 1.48 0.66 0.08  iso-Th 

PRS7-AL-063A 6/18/08 Uranium-233/234 1.10 0.86 0.06  iso-U 
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PRS7-AL-063A 6/18/08 Uranium-235 0.57 0.07 0.05 J iso-U 

PRS7-AL-063A 6/18/08 Uranium-238 1.30 0.94 0.24  onsite 

PRS7-AL-063A 6/18/08 Uranium-238 1.30 0.77 0.07   iso-U 

PRS7-AL-064 4/29/08 Actinium-227 0.81 0.00 0.26 U onsite 

PRS7-AL-064 4/29/08 Americium-241 19.00 0.00 0.06 U onsite 

PRS7-AL-064 4/29/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

PRS7-AL-064 4/29/08 Cesium-137 0.86 0.05 0.04  onsite 

PRS7-AL-064 4/29/08 Cobalt-60 0.09 0.00 0.05 U onsite 

PRS7-AL-064 4/29/08 Lead-210 4.20 0.76 0.57  onsite 

PRS7-AL-064 4/29/08 Plutonium-238 29.13 0.00 6.07 U onsite 

PRS7-AL-064 4/29/08 Plutonium-238 29.13 0.11 0.03  Iso-Pu 

PRS7-AL-064 4/29/08 Plutonium-239/40 29.18 0.01 0.03 U Iso-Pu 

PRS7-AL-064 4/29/08 Protactinium-231 0.71 0.00 1.41 U onsite 

PRS7-AL-064 4/29/08 Radium-226 2.13 0.62 0.12  onsite 

PRS7-AL-064 4/29/08 Thorium-228 1.64 0.61 0.12  Iso-Th 

PRS7-AL-064 4/29/08 Thorium-230 2.00 0.00 6.09 U onsite 

PRS7-AL-064 4/29/08 Thorium-230 2.00 1.32 0.09  Iso-Th 

PRS7-AL-064 4/29/08 Thorium-232 1.48 0.34 0.15  onsite 

PRS7-AL-064 4/29/08 Thorium-232 1.48 0.52 0.07  Iso-Th 

PRS7-AL-064 4/29/08 Uranium-233/234 1.10 0.63 0.03  Iso-U 

PRS7-AL-064 4/29/08 Uranium-235 0.57 0.03 0.04 U Iso-U 

PRS7-AL-064 4/29/08 Uranium-238 1.30 0.58 0.37  onsite 

PRS7-AL-064 4/29/08 Uranium-238 1.30 0.76 0.03   Iso-U 

PRS7-AL-065 4/29/08 Actinium-227 0.81 0.08 0.33 U onsite 

PRS7-AL-065 4/29/08 Americium-241 19.00 0.00 0.07 U onsite 

PRS7-AL-065 4/29/08 Bismuth-210M 1.10 0.02 0.05 U onsite 

PRS7-AL-065 4/29/08 Cesium-137 0.86 0.05 0.05 U onsite 

PRS7-AL-065 4/29/08 Cobalt-60 0.09 0.04 0.05 U onsite 

PRS7-AL-065 4/29/08 Lead-210 4.20 1.30 0.64  onsite 

PRS7-AL-065 4/29/08 Plutonium-238 29.13 4.96 6.80 U onsite 

PRS7-AL-065 4/29/08 Plutonium-238 29.13 0.02 0.01  Iso-Pu 

PRS7-AL-065 4/29/08 Plutonium-239/40 29.18 0.01 0.01 U Iso-Pu 

PRS7-AL-065 4/29/08 Protactinium-231 0.71 0.00 1.81 U onsite 

PRS7-AL-065 4/29/08 Radium-226 2.13 0.93 0.10  onsite 

PRS7-AL-065 4/29/08 Thorium-228 1.64 0.34 0.19  Iso-Th 

PRS7-AL-065 4/29/08 Thorium-230 2.00 5.54 6.80 U onsite 

PRS7-AL-065 4/29/08 Thorium-230 2.00 1.20 0.12  Iso-Th 

PRS7-AL-065 4/29/08 Thorium-232 1.48 0.48 0.18  onsite 

PRS7-AL-065 4/29/08 Thorium-232 1.48 0.45 0.05  Iso-Th 

PRS7-AL-065 4/29/08 Uranium-233/234 1.10 0.73 0.04  Iso-U 

PRS7-AL-065 4/29/08 Uranium-235 0.57 0.06 0.03 J Iso-U 

PRS7-AL-065 4/29/08 Uranium-238 1.30 0.65 0.45  onsite 

PRS7-AL-065 4/29/08 Uranium-238 1.30 0.96 0.04   Iso-U 

PRS7-AL-066A 6/18/08 Actinium-227 0.81 0.00 0.15 U onsite 

PRS7-AL-066A 6/18/08 Americium-241 19.00 0.03 0.03 U onsite 

PRS7-AL-066A 6/18/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-066A 6/18/08 Cesium-137 0.86 0.17 0.02  onsite 

PRS7-AL-066A 6/18/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-066A 6/18/08 Lead-210 4.20 0.91 0.38  onsite 

PRS7-AL-066A 6/18/08 Plutonium-238 29.13 0.00 3.23 U onsite 

PRS7-AL-066A 6/18/08 Plutonium-238 29.13 1.22 0.07  iso-Pu 

PRS7-AL-066A 6/18/08 Plutonium-239/40 29.18 0.00 0.05 U iso-Pu 
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PRS7-AL-066A 6/18/08 Protactinium-231 0.71 0.08 0.75 U onsite 

PRS7-AL-066A 6/18/08 Radium-226 2.13 0.65 0.06  onsite 

PRS7-AL-066A 6/18/08 Thorium-228 1.64 0.57 0.06  iso-Th 

PRS7-AL-066A 6/18/08 Thorium-230 2.00 0.00 3.28 U onsite 

PRS7-AL-066A 6/18/08 Thorium-230 2.00 1.14 0.04  iso-Th 

PRS7-AL-066A 6/18/08 Thorium-232 1.48 0.44 0.07  onsite 

PRS7-AL-066A 6/18/08 Thorium-232 1.48 0.63 0.05  iso-Th 

PRS7-AL-066A 6/18/08 Uranium-233/234 1.10 0.72 0.04  iso-U 

PRS7-AL-066A 6/18/08 Uranium-235 0.57 0.03 0.03 J iso-U 

PRS7-AL-066A 6/18/08 Uranium-238 1.30 0.77 0.19  onsite 

PRS7-AL-066A 6/18/08 Uranium-238 1.30 0.67 0.04   iso-U 

PRS7-AL-067 4/30/08 Actinium-227 0.81 0.00 0.34 U onsite 

PRS7-AL-067 4/30/08 Americium-241 19.00 0.03 0.08 U onsite 

PRS7-AL-067 4/30/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

PRS7-AL-067 4/30/08 Cesium-137 0.86 0.00 0.06 U onsite 

PRS7-AL-067 4/30/08 Cobalt-60 0.09 0.01 0.06 U onsite 

PRS7-AL-067 4/30/08 Lead-210 4.20 0.88 0.72  onsite 

PRS7-AL-067 4/30/08 Plutonium-238 29.13 0.00 7.43 U onsite 

PRS7-AL-067 4/30/08 Plutonium-238 29.13 0.03 0.01  Iso-Pu 

PRS7-AL-067 4/30/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-067 4/30/08 Protactinium-231 0.71 0.91 1.60 U onsite 

PRS7-AL-067 4/30/08 Radium-226 2.13 1.15 0.12  onsite 

PRS7-AL-067 4/30/08 Thorium-228 1.64 0.91 0.17  Iso-Th 

PRS7-AL-067 4/30/08 Thorium-230 2.00 0.00 7.67 U onsite 

PRS7-AL-067 4/30/08 Thorium-230 2.00 1.87 0.09  Iso-Th 

PRS7-AL-067 4/30/08 Thorium-232 1.48 0.62 0.19  onsite 

PRS7-AL-067 4/30/08 Thorium-232 1.48 1.06 0.05  Iso-Th 

PRS7-AL-067 4/30/08 Uranium-233/234 1.10 1.08 0.05  Iso-U 

PRS7-AL-067 4/30/08 Uranium-235 0.57 0.05 0.03 J Iso-U 

PRS7-AL-067 4/30/08 Uranium-238 1.30 0.89 0.43  onsite 

PRS7-AL-067 4/30/08 Uranium-238 1.30 1.08 0.04   Iso-U 

PRS7-AL-068 4/30/08 Actinium-227 0.81 0.00 0.31 U onsite 

PRS7-AL-068 4/30/08 Americium-241 19.00 0.00 0.07 U onsite 

PRS7-AL-068 4/30/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-068 4/30/08 Cesium-137 0.86 0.00 0.05 U onsite 

PRS7-AL-068 4/30/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-068 4/30/08 Lead-210 4.20 0.40 0.64 U onsite 

PRS7-AL-068 4/30/08 Plutonium-238 29.13 0.00 6.55 U onsite 

PRS7-AL-068 4/30/08 Plutonium-238 29.13 0.11 0.01  Iso-Pu 

PRS7-AL-068 4/30/08 Plutonium-239/40 29.18 0.00 0.00 U Iso-Pu 

PRS7-AL-068 4/30/08 Protactinium-231 0.71 0.59 1.30 U onsite 

PRS7-AL-068 4/30/08 Radium-226 2.13 0.80 0.11  onsite 

PRS7-AL-068 4/30/08 Thorium-228 1.64 0.62 0.11  Iso-Th 

PRS7-AL-068 4/30/08 Thorium-230 2.00 0.00 6.43 U onsite 

PRS7-AL-068 4/30/08 Thorium-230 2.00 1.28 0.05  Iso-Th 

PRS7-AL-068 4/30/08 Thorium-232 1.48 0.44 0.17  onsite 

PRS7-AL-068 4/30/08 Thorium-232 1.48 0.65 0.08  Iso-Th 

PRS7-AL-068 4/30/08 Uranium-233/234 1.10 0.90 0.04  Iso-U 

PRS7-AL-068 4/30/08 Uranium-235 0.57 0.05 0.03 J Iso-U 

PRS7-AL-068 4/30/08 Uranium-238 1.30 0.77 0.35  onsite 

PRS7-AL-068 4/30/08 Uranium-238 1.30 0.94 0.05   Iso-U 

PRS7-AL-069 4/30/08 Actinium-227 0.81 0.00 0.30 U onsite 
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PRS7-AL-069 4/30/08 Americium-241 19.00 0.06 0.06 U onsite 

PRS7-AL-069 4/30/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-069 4/30/08 Cesium-137 0.86 0.12 0.05  onsite 

PRS7-AL-069 4/30/08 Cobalt-60 0.09 0.00 0.08 U onsite 

PRS7-AL-069 4/30/08 Lead-210 4.20 0.53 0.69 U onsite 

PRS7-AL-069 4/30/08 Plutonium-238 29.13 0.02 6.47 U onsite 

PRS7-AL-069 4/30/08 Plutonium-238 29.13 0.33 0.03  Iso-Pu 

PRS7-AL-069 4/30/08 Plutonium-239/40 29.18 0.01 0.02 U Iso-Pu 

PRS7-AL-069 4/30/08 Protactinium-231 0.71 0.00 1.46 U onsite 

PRS7-AL-069 4/30/08 Radium-226 2.13 0.67 0.10  onsite 

PRS7-AL-069 4/30/08 Thorium-228 1.64 0.40 0.19  Iso-Th 

PRS7-AL-069 4/30/08 Thorium-230 2.00 3.44 6.04 U onsite 

PRS7-AL-069 4/30/08 Thorium-230 2.00 1.64 0.12  Iso-Th 

PRS7-AL-069 4/30/08 Thorium-232 1.48 0.23 0.22  onsite 

PRS7-AL-069 4/30/08 Thorium-232 1.48 0.54 0.10  Iso-Th 

PRS7-AL-069 4/30/08 Uranium-233/234 1.10 0.97 0.04  Iso-U 

PRS7-AL-069 4/30/08 Uranium-235 0.57 0.04 0.03 J Iso-U 

PRS7-AL-069 4/30/08 Uranium-238 1.30 0.70 0.38  onsite 

PRS7-AL-069 4/30/08 Uranium-238 1.30 0.89 0.04   Iso-U 

PRS7-AL-070 4/30/08 Actinium-227 0.81 0.00 0.28 U onsite 

PRS7-AL-070 4/30/08 Americium-241 19.00 0.04 0.06 U onsite 

PRS7-AL-070 4/30/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

PRS7-AL-070 4/30/08 Cesium-137 0.86 0.01 0.04 U onsite 

PRS7-AL-070 4/30/08 Cobalt-60 0.09 0.00 0.07 U onsite 

PRS7-AL-070 4/30/08 Lead-210 4.20 0.73 0.58  onsite 

PRS7-AL-070 4/30/08 Plutonium-238 29.13 0.00 5.91 U onsite 

PRS7-AL-070 4/30/08 Plutonium-238 29.13 0.01 0.00 J Iso-Pu 

PRS7-AL-070 4/30/08 Plutonium-239/40 29.18 0.00 0.00 U Iso-Pu 

PRS7-AL-070 4/30/08 Protactinium-231 0.71 0.00 1.43 U onsite 

PRS7-AL-070 4/30/08 Radium-226 2.13 0.78 0.13  onsite 

PRS7-AL-070 4/30/08 Thorium-228 1.64 0.71 0.11  Iso-Th 

PRS7-AL-070 4/30/08 Thorium-230 2.00 1.36 5.97 U onsite 

PRS7-AL-070 4/30/08 Thorium-230 2.00 1.33 0.09  Iso-Th 

PRS7-AL-070 4/30/08 Thorium-232 1.48 0.43 0.16  onsite 

PRS7-AL-070 4/30/08 Thorium-232 1.48 0.64 0.08  Iso-Th 

PRS7-AL-070 4/30/08 Uranium-233/234 1.10 0.81 0.03  Iso-U 

PRS7-AL-070 4/30/08 Uranium-235 0.57 0.07 0.03 J Iso-U 

PRS7-AL-070 4/30/08 Uranium-238 1.30 0.51 0.39  onsite 

PRS7-AL-070 4/30/08 Uranium-238 1.30 0.80 0.03   Iso-U 

PRS7-AL-071A 5/28/08 Actinium-227 0.81 0.03 0.38 U Gamma 

PRS7-AL-071A 5/28/08 Actinium-228 1.48 0.44 0.34  Gamma 

PRS7-AL-071A 5/28/08 Americium-241 19.00 0.02 0.21 U Gamma 

PRS7-AL-071A 5/28/08 Bismuth-207 ND 0.02 0.20 U Gamma 

PRS7-AL-071A 5/28/08 Bismuth-210M 1.10 -0.03 0.11 U Gamma 

PRS7-AL-071A 5/28/08 Bismuth-214 1.30 0.77 0.18  Gamma 

PRS7-AL-071A 5/28/08 Cesium-137 0.86 0.01 0.08 U Gamma 

PRS7-AL-071A 5/28/08 Cobalt-60 0.09 0.01 0.07 U Gamma 

PRS7-AL-071A 5/28/08 Lead-210 4.20 2.10 2.20 U Gamma 

PRS7-AL-071A 5/28/08 Lead-212 1.48 0.72 0.15  Gamma 

PRS7-AL-071A 5/28/08 Lead-214 1.30 0.74 0.15  Gamma 

PRS7-AL-071A 5/28/08 Plutonium-238 29.13 0.01 0.01 J Iso-Pu 

PRS7-AL-071A 5/28/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 
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PRS7-AL-071A 5/28/08 Protactinium-231 0.71 0.40 2.30 U Gamma 

PRS7-AL-071A 5/28/08 Radium-226 2.13 0.77 0.18  Gamma 

PRS7-AL-071A 5/28/08 Thorium-228 1.64 0.62 0.08  Iso-Th 

PRS7-AL-071A 5/28/08 Thorium-229 1.10 0.00 1.30 U Gamma 

PRS7-AL-071A 5/28/08 Thorium-230 2.00 1.08 0.03  Iso-Th 

PRS7-AL-071A 5/28/08 Thorium-232 1.48 0.55 0.06  Iso-Th 

PRS7-AL-071A 5/28/08 Uranium-233/234 1.10 0.77 0.04  Iso-U 

PRS7-AL-071A 5/28/08 Uranium-235 0.57 0.04 0.03 J Iso-U 

PRS7-AL-071A 5/28/08 Uranium-235 0.57 0.05 0.46 U Gamma 

PRS7-AL-071A 5/28/08 Uranium-238 1.30 0.79 0.05  Iso-U 

PRS7-AL-071A 5/28/08 Uranium-238 1.30 0.80 2.00 U Gamma 

PRS7-AL-072A 5/28/08 Actinium-227 0.81 -0.08 0.50 U Gamma 

PRS7-AL-072A 5/28/08 Actinium-228 1.48 1.02 0.21  Gamma 

PRS7-AL-072A 5/28/08 Americium-241 19.00 -0.01 0.18 U Gamma 

PRS7-AL-072A 5/28/08 Bismuth-207 ND 0.02 0.10 U Gamma 

PRS7-AL-072A 5/28/08 Bismuth-210M 1.10 0.00 0.09 U Gamma 

PRS7-AL-072A 5/28/08 Bismuth-214 1.30 1.08 0.12  Gamma 

PRS7-AL-072A 5/28/08 Cesium-137 0.86 0.00 0.07 U Gamma 

PRS7-AL-072A 5/28/08 Cobalt-60 0.09 0.00 0.08 U Gamma 

PRS7-AL-072A 5/28/08 Lead-210 4.20 2.50 1.80 J Gamma 

PRS7-AL-072A 5/28/08 Lead-212 1.48 0.84 0.12  Gamma 

PRS7-AL-072A 5/28/08 Lead-214 1.30 1.31 0.13  Gamma 

PRS7-AL-072A 5/28/08 Plutonium-238 29.13 0.01 0.01 J Iso-Pu 

PRS7-AL-072A 5/28/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-072A 5/28/08 Protactinium-231 0.71 0.00 1.50 U Gamma 

PRS7-AL-072A 5/28/08 Radium-226 2.13 1.08 0.12  Gamma 

PRS7-AL-072A 5/28/08 Thorium-228 1.64 0.67 0.12  Iso-Th 

PRS7-AL-072A 5/28/08 Thorium-229 1.10 0.47 0.90 U Gamma 

PRS7-AL-072A 5/28/08 Thorium-230 2.00 1.43 0.08  Iso-Th 

PRS7-AL-072A 5/28/08 Thorium-232 1.48 0.61 0.06  Iso-Th 

PRS7-AL-072A 5/28/08 Uranium-233/234 1.10 0.90 0.04  Iso-U 

PRS7-AL-072A 5/28/08 Uranium-235 0.57 0.04 0.03 J Iso-U 

PRS7-AL-072A 5/28/08 Uranium-235 0.57 0.19 0.37 U Gamma 

PRS7-AL-072A 5/28/08 Uranium-238 1.30 1.50 1.40  Gamma 

PRS7-AL-072A 5/28/08 Uranium-238 1.30 1.00 0.05  Iso-U 

PRS7-AL-073 4/30/08 Actinium-227 0.81 0.09 0.33 U onsite 

PRS7-AL-073 4/30/08 Americium-241 19.00 0.00 0.08 U onsite 

PRS7-AL-073 4/30/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

PRS7-AL-073 4/30/08 Cesium-137 0.86 0.03 0.06 U onsite 

PRS7-AL-073 4/30/08 Cobalt-60 0.09 0.00 0.07 U onsite 

PRS7-AL-073 4/30/08 Lead-210 4.20 1.36 0.73  onsite 

PRS7-AL-073 4/30/08 Plutonium-238 29.13 0.00 7.46 U onsite 

PRS7-AL-073 4/30/08 Plutonium-238 29.13 0.35 0.02  Iso-Pu 

PRS7-AL-073 4/30/08 Plutonium-239/40 29.18 0.01 0.00 J Iso-Pu 

PRS7-AL-073 4/30/08 Protactinium-231 0.71 0.19 1.81 U onsite 

PRS7-AL-073 4/30/08 Radium-226 2.13 0.77 0.13  onsite 

PRS7-AL-073 4/30/08 Thorium-228 1.64 0.64 0.19  Iso-Th 

PRS7-AL-073 4/30/08 Thorium-230 2.00 0.00 7.72 U onsite 

PRS7-AL-073 4/30/08 Thorium-230 2.00 1.83 0.07  Iso-Th 

PRS7-AL-073 4/30/08 Thorium-232 1.48 0.37 0.24  onsite 

PRS7-AL-073 4/30/08 Thorium-232 1.48 0.68 0.12  Iso-Th 

PRS7-AL-073 4/30/08 Uranium-233/234 1.10 1.13 0.04  Iso-U 
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PRS7-AL-073 4/30/08 Uranium-235 0.57 0.03 0.03 J Iso-U 

PRS7-AL-073 4/30/08 Uranium-238 1.30 0.91 0.48  onsite 

PRS7-AL-073 4/30/08 Uranium-238 1.30 1.21 0.04  Iso-U 

PRS7-AL-074 4/30/08 Actinium-227 0.81 0.00 0.26 U onsite 

PRS7-AL-074 4/30/08 Americium-241 19.00 0.00 0.06 U onsite 

PRS7-AL-074 4/30/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

PRS7-AL-074 4/30/08 Cesium-137 0.86 0.00 0.05 U onsite 

PRS7-AL-074 4/30/08 Cobalt-60 0.09 0.01 0.04 U onsite 

PRS7-AL-074 4/30/08 Lead-210 4.20 0.31 0.57 U onsite 

PRS7-AL-074 4/30/08 Plutonium-238 29.13 1.93 5.64 U onsite 

PRS7-AL-074 4/30/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

PRS7-AL-074 4/30/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-074 4/30/08 Protactinium-231 0.71 0.40 1.46 U onsite 

PRS7-AL-074 4/30/08 Radium-226 2.13 0.65 0.10  onsite 

PRS7-AL-074 4/30/08 Thorium-228 1.64 0.24 0.13  Iso-Th 

PRS7-AL-074 4/30/08 Thorium-230 2.00 0.03 5.71 U onsite 

PRS7-AL-074 4/30/08 Thorium-230 2.00 0.85 0.05  Iso-Th 

PRS7-AL-074 4/30/08 Thorium-232 1.48 0.37 0.11  onsite 

PRS7-AL-074 4/30/08 Thorium-232 1.48 0.27 0.08  Iso-Th 

PRS7-AL-074 4/30/08 Uranium-233/234 1.10 0.57 0.06  Iso-U 

PRS7-AL-074 4/30/08 Uranium-235 0.57 0.05 0.05 J Iso-U 

PRS7-AL-074 4/30/08 Uranium-238 1.30 0.53 0.37  onsite 

PRS7-AL-074 4/30/08 Uranium-238 1.30 0.87 0.05  Iso-U 

PRS7-AL-075A 6/18/08 Actinium-227 0.81 0.08 0.13 U onsite 

PRS7-AL-075A 6/18/08 Americium-241 19.00 0.02 0.03 U onsite 

PRS7-AL-075A 6/18/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-075A 6/18/08 Cesium-137 0.86 0.03 0.02  onsite 

PRS7-AL-075A 6/18/08 Cobalt-60 0.09 0.01 0.02 U onsite 

PRS7-AL-075A 6/18/08 Lead-210 4.20 0.75 0.27  onsite 

PRS7-AL-075A 6/18/08 Plutonium-238 29.13 0.73 2.76 U onsite 

PRS7-AL-075A 6/18/08 Plutonium-238 29.13 0.21 0.06  iso-Pu 

PRS7-AL-075A 6/18/08 Plutonium-239/40 29.18 0.01 0.03 U iso-Pu 

PRS7-AL-075A 6/18/08 Protactinium-231 0.71 0.04 0.70 U onsite 

PRS7-AL-075A 6/18/08 Radium-226 2.13 0.79 0.05  onsite 

PRS7-AL-075A 6/18/08 Thorium-228 1.64 0.69 0.08  iso-Th 

PRS7-AL-075A 6/18/08 Thorium-230 2.00 0.66 2.93 U onsite 

PRS7-AL-075A 6/18/08 Thorium-230 2.00 1.33 0.05  iso-Th 

PRS7-AL-075A 6/18/08 Thorium-232 1.48 0.36 0.07  onsite 

PRS7-AL-075A 6/18/08 Thorium-232 1.48 0.62 0.05  iso-Th 

PRS7-AL-075A 6/18/08 Uranium-233/234 1.10 1.16 0.02  iso-U 

PRS7-AL-075A 6/18/08 Uranium-235 0.57 0.12 0.03 J iso-U 

PRS7-AL-075A 6/18/08 Uranium-238 1.30 0.43 0.21  onsite 

PRS7-AL-075A 6/18/08 Uranium-238 1.30 0.79 0.04  iso-U 

PRS7-AL-076 5/5/08 Actinium-227 0.81 0.09 0.16 U onsite 

PRS7-AL-076 5/5/08 Americium-241 19.00 0.00 0.04 U onsite 

PRS7-AL-076 5/5/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-076 5/5/08 Cesium-137 0.86 0.02 0.02  onsite 

PRS7-AL-076 5/5/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-076 5/5/08 Lead-210 4.20 0.50 0.36  onsite 

PRS7-AL-076 5/5/08 Plutonium-238 29.13 0.00 3.79 U onsite 

PRS7-AL-076 5/5/08 Plutonium-238 29.13 0.07 0.02  Iso-Pu 

PRS7-AL-076 5/5/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 
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PRS7-AL-076 5/5/08 Protactinium-231 0.71 0.28 0.88 U onsite 

PRS7-AL-076 5/5/08 Radium-226 2.13 0.55 0.06  onsite 

PRS7-AL-076 5/5/08 Thorium-228 1.64 0.29 0.11  Iso-Th 

PRS7-AL-076 5/5/08 Thorium-230 2.00 0.00 3.80 U onsite 

PRS7-AL-076 5/5/08 Thorium-230 2.00 0.87 0.06  Iso-Th 

PRS7-AL-076 5/5/08 Thorium-232 1.48 0.28 0.10  onsite 

PRS7-AL-076 5/5/08 Thorium-232 1.48 0.31 0.03  Iso-Th 

PRS7-AL-076 5/5/08 Uranium-238 1.30 0.43 0.20  onsite 

PRS7-AL-077 5/5/08 Actinium-227 0.81 0.05 0.15 U onsite 

PRS7-AL-077 5/5/08 Americium-241 19.00 0.00 0.04 U onsite 

PRS7-AL-077 5/5/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-077 5/5/08 Cesium-137 0.86 0.00 0.03 U onsite 

PRS7-AL-077 5/5/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-077 5/5/08 Lead-210 4.20 0.36 0.34  onsite 

PRS7-AL-077 5/5/08 Plutonium-238 29.13 0.45 3.48 U onsite 

PRS7-AL-077 5/5/08 Plutonium-238 29.13 -0.01 0.02 U Iso-Pu 

PRS7-AL-077 5/5/08 Plutonium-239/40 29.18 0.00 0.00 U Iso-Pu 

PRS7-AL-077 5/5/08 Protactinium-231 0.71 0.10 0.85 U onsite 

PRS7-AL-077 5/5/08 Radium-226 2.13 0.48 0.06  onsite 

PRS7-AL-077 5/5/08 Thorium-228 1.64 0.22 0.11  Iso-Th 

PRS7-AL-077 5/5/08 Thorium-230 2.00 0.35 3.49 U onsite 

PRS7-AL-077 5/5/08 Thorium-230 2.00 0.44 0.03  Iso-Th 

PRS7-AL-077 5/5/08 Thorium-232 1.48 0.26 0.09  onsite 

PRS7-AL-077 5/5/08 Thorium-232 1.48 0.33 0.06  Iso-Th 

PRS7-AL-077 5/5/08 Uranium-238 1.30 0.43 0.20  onsite 

PRS7-AL-078A 6/17/08 Actinium-227 0.81 0.04 0.13 U onsite 

PRS7-AL-078A 6/17/08 Americium-241 19.00 0.00 0.03 U onsite 

PRS7-AL-078A 6/17/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-078A 6/17/08 Cesium-137 0.86 0.00 0.02 U onsite 

PRS7-AL-078A 6/17/08 Cobalt-60 0.09 0.00 0.02 U onsite 

PRS7-AL-078A 6/17/08 Lead-210 4.20 0.85 0.30  onsite 

PRS7-AL-078A 6/17/08 Plutonium-238 29.13 0.00 2.67 U onsite 

PRS7-AL-078A 6/17/08 Plutonium-238 29.13 0.00 0.01 U iso-Pu 

PRS7-AL-078A 6/17/08 Plutonium-239/40 29.18 0.00 0.01 U iso-Pu 

PRS7-AL-078A 6/17/08 Protactinium-231 0.71 0.00 0.67 U onsite 

PRS7-AL-078A 6/17/08 Radium-226 2.13 0.83 0.04  onsite 

PRS7-AL-078A 6/17/08 Thorium-228 1.64 0.82 0.07  iso-Th 

PRS7-AL-078A 6/17/08 Thorium-230 2.00 0.31 2.80 U onsite 

PRS7-AL-078A 6/17/08 Thorium-230 2.00 1.61 0.04  iso-Th 

PRS7-AL-078A 6/17/08 Thorium-232 1.48 0.54 0.07  onsite 

PRS7-AL-078A 6/17/08 Thorium-232 1.48 0.91 0.04  iso-Th 

PRS7-AL-078A 6/17/08 Uranium-233/234 1.10 0.64 0.02  iso-U 

PRS7-AL-078A 6/17/08 Uranium-235 0.57 0.01 0.03 U iso-U 

PRS7-AL-078A 6/17/08 Uranium-238 1.30 1.01 0.16  onsite 

PRS7-AL-078A 6/17/08 Uranium-238 1.30 0.88 0.05  iso-U 

PRS7-AL-079 5/9/08 Actinium-227 0.81 0.00 0.10 U onsite 

PRS7-AL-079 5/9/08 Americium-241 19.00 0.00 0.02 U onsite 

PRS7-AL-079 5/9/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-079 5/9/08 Cesium-137 0.86 0.00 0.01 U onsite 

PRS7-AL-079 5/9/08 Cobalt-60 0.09 0.00 0.02 U onsite 

PRS7-AL-079 5/9/08 Lead-210 4.20 0.92 0.23  onsite 

PRS7-AL-079 5/9/08 Plutonium-238 29.13 0.00 2.17 U onsite 
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PRS7-AL-079 5/9/08 Plutonium-238 29.13 0.00 0.02 U Iso-Pu 

PRS7-AL-079 5/9/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

PRS7-AL-079 5/9/08 Protactinium-231 0.71 0.24 0.49 U onsite 

PRS7-AL-079 5/9/08 Radium-226 2.13 0.92 0.04  onsite 

PRS7-AL-079 5/9/08 Thorium-228 1.64 0.85 0.04  Iso-Th 

PRS7-AL-079 5/9/08 Thorium-230 2.00 0.79 2.22 U onsite 

PRS7-AL-079 5/9/08 Thorium-230 2.00 1.04 0.03  Iso-Th 

PRS7-AL-079 5/9/08 Thorium-232 1.48 0.78 0.05  onsite 

PRS7-AL-079 5/9/08 Thorium-232 1.48 0.55 0.02  Iso-Th 

PRS7-AL-079 5/9/08 Uranium-238 1.30 1.16 0.13  onsite 

PRS7-AL-080A 6/17/08 Actinium-227 0.81 0.08 0.14 U onsite 

PRS7-AL-080A 6/17/08 Americium-241 19.00 0.00 0.03 U onsite 

PRS7-AL-080A 6/17/08 Bismuth-210M 1.10 0.01 0.02 U onsite 

PRS7-AL-080A 6/17/08 Cesium-137 0.86 0.00 0.02 U onsite 

PRS7-AL-080A 6/17/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-080A 6/17/08 Lead-210 4.20 1.07 0.32  onsite 

PRS7-AL-080A 6/17/08 Plutonium-238 29.13 0.00 3.05 U onsite 

PRS7-AL-080A 6/17/08 Plutonium-238 29.13 0.00 0.01 U iso-Pu 

PRS7-AL-080A 6/17/08 Plutonium-239/40 29.18 0.00 0.01 U iso-Pu 

PRS7-AL-080A 6/17/08 Protactinium-231 0.71 0.00 0.70 U onsite 

PRS7-AL-080A 6/17/08 Radium-226 2.13 0.98 0.05  onsite 

PRS7-AL-080A 6/17/08 Thorium-228 1.64 1.63 0.07  iso-Th 

PRS7-AL-080A 6/17/08 Thorium-230 2.00 1.84 3.17 U onsite 

PRS7-AL-080A 6/17/08 Thorium-230 2.00 2.06 0.06  iso-Th 

PRS7-AL-080A 6/17/08 Thorium-232 1.48 0.90 0.07  onsite 

PRS7-AL-080A 6/17/08 Thorium-232 1.48 1.32 0.04  iso-Th 

PRS7-AL-080A 6/17/08 Uranium-233/234 1.10 1.24 0.06  iso-U 

PRS7-AL-080A 6/17/08 Uranium-235 0.57 0.06 0.05 J iso-U 

PRS7-AL-080A 6/17/08 Uranium-238 1.30 1.32 0.18  onsite 

PRS7-AL-080A 6/17/08 Uranium-238 1.30 1.16 0.07  iso-U 

PRS7-AL-081 5/12/08 Actinium-227 0.81 0.04 0.31 U onsite 

PRS7-AL-081 5/12/08 Americium-241 19.00 0.02 0.07 U onsite 

PRS7-AL-081 5/12/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-081 5/12/08 Cesium-137 0.86 0.02 0.05 U onsite 

PRS7-AL-081 5/12/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-081 5/12/08 Lead-210 4.20 0.59 0.70 U onsite 

PRS7-AL-081 5/12/08 Plutonium-238 29.13 1.60 6.58 U onsite 

PRS7-AL-081 5/12/08 Plutonium-238 29.13 0.07 0.01  Iso-Pu 

PRS7-AL-081 5/12/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-081 5/12/08 Protactinium-231 0.71 0.80 1.64 U onsite 

PRS7-AL-081 5/12/08 Radium-226 2.13 0.74 0.11  onsite 

PRS7-AL-081 5/12/08 Thorium-228 1.64 0.62 0.07  Iso-Th 

PRS7-AL-081 5/12/08 Thorium-230 2.00 0.00 7.33 U onsite 

PRS7-AL-081 5/12/08 Thorium-230 2.00 1.18 0.02  Iso-Th 

PRS7-AL-081 5/12/08 Thorium-232 1.48 0.64 0.18  onsite 

PRS7-AL-081 5/12/08 Thorium-232 1.48 0.67 0.05  Iso-Th 

PRS7-AL-081 5/12/08 Uranium-238 1.30 0.89 0.43  onsite 

PRS7-AL-082 5/12/08 Actinium-227 0.81 0.00 0.36 U onsite 

PRS7-AL-082 5/12/08 Americium-241 19.00 0.00 0.09 U onsite 

PRS7-AL-082 5/12/08 Bismuth-210M 1.10 0.01 0.06 U onsite 

PRS7-AL-082 5/12/08 Cesium-137 0.86 0.03 0.05 U onsite 

PRS7-AL-082 5/12/08 Cobalt-60 0.09 0.00 0.09 U onsite 
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PRS7-AL-082 5/12/08 Lead-210 4.20 0.49 0.81 U onsite 

PRS7-AL-082 5/12/08 Plutonium-238 29.13 0.00 8.21 U onsite 

PRS7-AL-082 5/12/08 Plutonium-238 29.13 0.04 0.02  Iso-Pu 

PRS7-AL-082 5/12/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

PRS7-AL-082 5/12/08 Protactinium-231 0.71 0.20 1.94 U onsite 

PRS7-AL-082 5/12/08 Radium-226 2.13 0.76 0.14  onsite 

PRS7-AL-082 5/12/08 Thorium-228 1.64 0.85 0.10  Iso-Th 

PRS7-AL-082 5/12/08 Thorium-230 2.00 0.00 7.83 U onsite 

PRS7-AL-082 5/12/08 Thorium-230 2.00 1.02 0.06  Iso-Th 

PRS7-AL-082 5/12/08 Thorium-232 1.48 0.50 0.27  onsite 

PRS7-AL-082 5/12/08 Thorium-232 1.48 0.79 0.06  Iso-Th 

PRS7-AL-082 5/12/08 Uranium-238 1.30 0.97 0.49  onsite 

PRS7-AL-083 5/12/08 Actinium-227 0.81 0.05 0.35 U onsite 

PRS7-AL-083 5/12/08 Americium-241 19.00 0.00 0.09 U onsite 

PRS7-AL-083 5/12/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-083 5/12/08 Cesium-137 0.86 0.00 0.05 U onsite 

PRS7-AL-083 5/12/08 Cobalt-60 0.09 0.00 0.07 U onsite 

PRS7-AL-083 5/12/08 Lead-210 4.20 0.37 0.80 U onsite 

PRS7-AL-083 5/12/08 Plutonium-238 29.13 3.25 8.14 U onsite 

PRS7-AL-083 5/12/08 Plutonium-238 29.13 0.02 0.01  Iso-Pu 

PRS7-AL-083 5/12/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-083 5/12/08 Protactinium-231 0.71 0.00 1.66 U onsite 

PRS7-AL-083 5/12/08 Radium-226 2.13 0.69 0.15  onsite 

PRS7-AL-083 5/12/08 Thorium-228 1.64 0.97 0.14  Iso-Th 

PRS7-AL-083 5/12/08 Thorium-230 2.00 3.79 7.44 U onsite 

PRS7-AL-083 5/12/08 Thorium-230 2.00 1.60 0.10  Iso-Th 

PRS7-AL-083 5/12/08 Thorium-232 1.48 0.62 0.23  onsite 

PRS7-AL-083 5/12/08 Thorium-232 1.48 0.66 0.07  Iso-Th 

PRS7-AL-083 5/12/08 Uranium-238 1.30 0.91 0.45  onsite 

PRS7-AL-088 5/13/08 Actinium-227 0.81 0.05 0.32 U onsite 

PRS7-AL-088 5/13/08 Americium-241 19.00 0.01 0.07 U onsite 

PRS7-AL-088 5/13/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

PRS7-AL-088 5/13/08 Cesium-137 0.86 0.03 0.06 U onsite 

PRS7-AL-088 5/13/08 Cobalt-60 0.09 0.01 0.05 U onsite 

PRS7-AL-088 5/13/08 Lead-210 4.20 0.39 0.74 U onsite 

PRS7-AL-088 5/13/08 Plutonium-238 29.13 4.14 7.07 U onsite 

PRS7-AL-088 5/13/08 Plutonium-238 29.13 0.09 0.01  Iso-Pu 

PRS7-AL-088 5/13/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-088 5/13/08 Protactinium-231 0.71 0.00 1.93 U onsite 

PRS7-AL-088 5/13/08 Radium-226 2.13 0.69 0.12  onsite 

PRS7-AL-088 5/13/08 Thorium-228 1.64 1.23 0.04  Iso-Th 

PRS7-AL-088 5/13/08 Thorium-230 2.00 4.88 7.30 U onsite 

PRS7-AL-088 5/13/08 Thorium-230 2.00 1.77 0.07  Iso-Th 

PRS7-AL-088 5/13/08 Thorium-232 1.48 0.52 0.19  onsite 

PRS7-AL-088 5/13/08 Thorium-232 1.48 1.22 0.05  Iso-Th 

PRS7-AL-088 5/13/08 Uranium-238 1.30 0.74 0.50  onsite 

PRS7-AL-089 5/13/08 Actinium-227 0.81 0.00 0.33 U onsite 

PRS7-AL-089 5/13/08 Americium-241 19.00 0.00 0.08 U onsite 

PRS7-AL-089 5/13/08 Bismuth-210M 1.10 0.02 0.05 U onsite 

PRS7-AL-089 5/13/08 Cesium-137 0.86 0.00 0.05 U onsite 

PRS7-AL-089 5/13/08 Cobalt-60 0.09 0.04 0.05 U onsite 

PRS7-AL-089 5/13/08 Lead-210 4.20 0.21 0.76 U onsite 
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PRS7-AL-089 5/13/08 Plutonium-238 29.13 2.09 6.94 U onsite 

PRS7-AL-089 5/13/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

PRS7-AL-089 5/13/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

PRS7-AL-089 5/13/08 Protactinium-231 0.71 0.00 1.68 U onsite 

PRS7-AL-089 5/13/08 Radium-226 2.13 0.57 0.14  onsite 

PRS7-AL-089 5/13/08 Thorium-228 1.64 0.68 0.06  Iso-Th 

PRS7-AL-089 5/13/08 Thorium-230 2.00 1.43 7.02 U onsite 

PRS7-AL-089 5/13/08 Thorium-230 2.00 1.40 0.03  Iso-Th 

PRS7-AL-089 5/13/08 Thorium-232 1.48 0.51 0.19  onsite 

PRS7-AL-089 5/13/08 Thorium-232 1.48 0.64 0.05  Iso-Th 

PRS7-AL-089 5/13/08 Uranium-238 1.30 0.74 0.44  onsite 

PRS7-AL-090 5/13/08 Actinium-227 0.81 0.10 0.30 U onsite 

PRS7-AL-090 5/13/08 Americium-241 19.00 0.00 0.07 U onsite 

PRS7-AL-090 5/13/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-090 5/13/08 Cesium-137 0.86 0.00 0.05 U onsite 

PRS7-AL-090 5/13/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-090 5/13/08 Lead-210 4.20 0.48 0.69 U onsite 

PRS7-AL-090 5/13/08 Plutonium-238 29.13 2.01 6.31 U onsite 

PRS7-AL-090 5/13/08 Plutonium-238 29.13 0.00 0.02 U Iso-Pu 

PRS7-AL-090 5/13/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-090 5/13/08 Protactinium-231 0.71 0.38 1.44 U onsite 

PRS7-AL-090 5/13/08 Radium-226 2.13 0.63 0.10  onsite 

PRS7-AL-090 5/13/08 Thorium-228 1.64 0.59 0.07  Iso-Th 

PRS7-AL-090 5/13/08 Thorium-230 2.00 0.00 6.76 U onsite 

PRS7-AL-090 5/13/08 Thorium-230 2.00 1.27 0.05  Iso-Th 

PRS7-AL-090 5/13/08 Thorium-232 1.48 0.31 0.18  onsite 

PRS7-AL-090 5/13/08 Thorium-232 1.48 0.49 0.05  Iso-Th 

PRS7-AL-090 5/13/08 Uranium-233/234 1.10 0.46 0.05  Iso-U 

PRS7-AL-090 5/13/08 Uranium-235 0.57 -0.01 0.05 U Iso-U 

PRS7-AL-090 5/13/08 Uranium-238 1.30 0.65 0.34  onsite 

PRS7-AL-090 5/13/08 Uranium-238 1.30 0.54 0.06  Iso-U 

PRS7-AL-091 5/13/08 Actinium-227 0.81 0.23 0.26 U onsite 

PRS7-AL-091 5/13/08 Americium-241 19.00 0.00 0.07 U onsite 

PRS7-AL-091 5/13/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-091 5/13/08 Cesium-137 0.86 0.00 0.05 U onsite 

PRS7-AL-091 5/13/08 Cobalt-60 0.09 0.01 0.05 U onsite 

PRS7-AL-091 5/13/08 Lead-210 4.20 0.65 0.61  onsite 

PRS7-AL-091 5/13/08 Plutonium-238 29.13 1.39 5.87 U onsite 

PRS7-AL-091 5/13/08 Plutonium-238 29.13 0.02 0.01 J Iso-Pu 

PRS7-AL-091 5/13/08 Plutonium-239/40 29.18 0.01 0.01 J Iso-Pu 

PRS7-AL-091 5/13/08 Protactinium-231 0.71 0.09 1.41 U onsite 

PRS7-AL-091 5/13/08 Radium-226 2.13 0.66 0.11  onsite 

PRS7-AL-091 5/13/08 Thorium-228 1.64 0.52 0.08  Iso-Th 

PRS7-AL-091 5/13/08 Thorium-230 2.00 4.17 5.70 U onsite 

PRS7-AL-091 5/13/08 Thorium-230 2.00 1.08 0.04  Iso-Th 

PRS7-AL-091 5/13/08 Thorium-232 1.48 0.28 0.16  onsite 

PRS7-AL-091 5/13/08 Thorium-232 1.48 0.46 0.05  Iso-Th 

PRS7-AL-091 5/13/08 Uranium-238 1.30 0.89 0.36  onsite 

PRS7-AL-094 5/13/08 Actinium-227 0.81 0.20 0.30 U onsite 

PRS7-AL-094 5/13/08 Americium-241 19.00 0.00 0.07 U onsite 

PRS7-AL-094 5/13/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

PRS7-AL-094 5/13/08 Cesium-137 0.86 0.02 0.04 U onsite 
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PRS7-AL-094 5/13/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-094 5/13/08 Lead-210 4.20 0.92 0.61  onsite 

PRS7-AL-094 5/13/08 Plutonium-238 29.13 1.97 6.53 U onsite 

PRS7-AL-094 5/13/08 Plutonium-238 29.13 0.06 0.01  Iso-Pu 

PRS7-AL-094 5/13/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-094 5/13/08 Protactinium-231 0.71 0.11 1.55 U onsite 

PRS7-AL-094 5/13/08 Radium-226 2.13 0.57 0.14  onsite 

PRS7-AL-094 5/13/08 Thorium-228 1.64 0.60 0.08  Iso-Th 

PRS7-AL-094 5/13/08 Thorium-230 2.00 1.95 6.37 U onsite 

PRS7-AL-094 5/13/08 Thorium-230 2.00 1.11 0.07  Iso-Th 

PRS7-AL-094 5/13/08 Thorium-232 1.48 0.41 0.18  onsite 

PRS7-AL-094 5/13/08 Thorium-232 1.48 0.63 0.06  Iso-Th 

PRS7-AL-094 5/13/08 Uranium-238 1.30 0.76 0.39  onsite 

PRS7-AL-099 5/14/08 Actinium-227 0.81 0.12 0.23 U onsite 

PRS7-AL-099 5/14/08 Americium-241 19.00 0.00 0.06 U onsite 

PRS7-AL-099 5/14/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

PRS7-AL-099 5/14/08 Cesium-137 0.86 0.04 0.04 U onsite 

PRS7-AL-099 5/14/08 Cobalt-60 0.09 0.00 0.05 U onsite 

PRS7-AL-099 5/14/08 Lead-210 4.20 0.68 0.46  onsite 

PRS7-AL-099 5/14/08 Plutonium-238 29.13 1.30 5.31 U onsite 

PRS7-AL-099 5/14/08 Plutonium-238 29.13 0.21 0.01  Iso-Pu 

PRS7-AL-099 5/14/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-099 5/14/08 Protactinium-231 0.71 0.48 1.28 U onsite 

PRS7-AL-099 5/14/08 Radium-226 2.13 0.51 0.08  onsite 

PRS7-AL-099 5/14/08 Thorium-228 1.64 0.42 0.09  Iso-Th 

PRS7-AL-099 5/14/08 Thorium-230 2.00 0.00 5.29 U onsite 

PRS7-AL-099 5/14/08 Thorium-230 2.00 1.16 0.07  Iso-Th 

PRS7-AL-099 5/14/08 Thorium-232 1.48 0.25 0.14  onsite 

PRS7-AL-099 5/14/08 Thorium-232 1.48 0.47 0.07  Iso-Th 

PRS7-AL-099 5/14/08 Uranium-238 1.30 0.35 0.33  onsite 

PRS7-AL-100 5/14/08 Actinium-227 0.81 0.01 0.27 U onsite 

PRS7-AL-100 5/14/08 Americium-241 19.00 0.00 0.07 U onsite 

PRS7-AL-100 5/14/08 Bismuth-210M 1.10 0.02 0.04 U onsite 

PRS7-AL-100 5/14/08 Cesium-137 0.86 0.07 0.04  onsite 

PRS7-AL-100 5/14/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-100 5/14/08 Lead-210 4.20 0.23 0.65 U onsite 

PRS7-AL-100 5/14/08 Plutonium-238 29.13 0.00 6.49 U onsite 

PRS7-AL-100 5/14/08 Plutonium-238 29.13 0.01 0.02 U Iso-Pu 

PRS7-AL-100 5/14/08 Plutonium-239/40 29.18 0.01 0.01 J Iso-Pu 

PRS7-AL-100 5/14/08 Protactinium-231 0.71 0.27 1.44 U onsite 

PRS7-AL-100 5/14/08 Radium-226 2.13 0.58 0.09  onsite 

PRS7-AL-100 5/14/08 Thorium-228 1.64 0.60 0.09  Iso-Th 

PRS7-AL-100 5/14/08 Thorium-230 2.00 0.00 6.27 U onsite 

PRS7-AL-100 5/14/08 Thorium-230 2.00 1.24 0.06  Iso-Th 

PRS7-AL-100 5/14/08 Thorium-232 1.48 0.40 0.18  onsite 

PRS7-AL-100 5/14/08 Thorium-232 1.48 0.62 0.04  Iso-Th 

PRS7-AL-100 5/14/08 Uranium-238 1.30 0.77 0.36  onsite 

PRS7-AL-103 5/16/08 Actinium-227 0.81 0.01 0.15 U onsite 

PRS7-AL-103 5/16/08 Americium-241 19.00 0.00 0.03 U onsite 

PRS7-AL-103 5/16/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-103 5/16/08 Cesium-137 0.86 0.05 0.02  onsite 

PRS7-AL-103 5/16/08 Cobalt-60 0.09 0.01 0.03 U onsite 
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PRS7-AL-103 5/16/08 Lead-210 4.20 0.61 0.29  onsite 

PRS7-AL-103 5/16/08 Plutonium-238 29.13 2.64 2.89 U onsite 

PRS7-AL-103 5/16/08 Plutonium-238 29.13 0.45 0.01  Iso-Pu 

PRS7-AL-103 5/16/08 Plutonium-239/40 29.18 0.01 0.01 J Iso-Pu 

PRS7-AL-103 5/16/08 Protactinium-231 0.71 0.21 0.73 U onsite 

PRS7-AL-103 5/16/08 Radium-226 2.13 0.77 0.05  onsite 

PRS7-AL-103 5/16/08 Thorium-228 1.64 0.91 0.04  Iso-Th 

PRS7-AL-103 5/16/08 Thorium-230 2.00 0.00 3.27 U onsite 

PRS7-AL-103 5/16/08 Thorium-230 2.00 1.51 0.02  Iso-Th 

PRS7-AL-103 5/16/08 Thorium-232 1.48 0.49 0.07  onsite 

PRS7-AL-103 5/16/08 Thorium-232 1.48 0.56 0.04  Iso-Th 

PRS7-AL-103 5/16/08 Uranium-233/234 1.10 1.03 0.06  Iso-U 

PRS7-AL-103 5/16/08 Uranium-235 0.57 0.02 0.05 U Iso-U 

PRS7-AL-103 5/16/08 Uranium-238 1.30 0.77 0.20  onsite 

PRS7-AL-103 5/16/08 Uranium-238 1.30 0.73 0.05  Iso-U 

PRS7-AL-104A 6/11/08 Actinium-227 0.81 0.00 0.14 U onsite 

PRS7-AL-104A 6/11/08 Americium-241 19.00 0.00 0.04 U onsite 

PRS7-AL-104A 6/11/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-104A 6/11/08 Cesium-137 0.86 0.03 0.02  onsite 

PRS7-AL-104A 6/11/08 Cobalt-60 0.09 0.02 0.02 U onsite 

PRS7-AL-104A 6/11/08 Lead-210 4.20 0.59 0.32  onsite 

PRS7-AL-104A 6/11/08 Plutonium-238 29.13 0.00 3.13 U onsite 

PRS7-AL-104A 6/11/08 Plutonium-238 29.13 0.07 0.01  Iso-Pu 

PRS7-AL-104A 6/11/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-104A 6/11/08 Protactinium-231 0.71 0.00 0.75 U onsite 

PRS7-AL-104A 6/11/08 Radium-226 2.13 0.72 0.05  onsite 

PRS7-AL-104A 6/11/08 Thorium-228 1.64 1.00 0.09  Iso-Th 

PRS7-AL-104A 6/11/08 Thorium-230 2.00 1.32 3.13 U onsite 

PRS7-AL-104A 6/11/08 Thorium-230 2.00 1.20 0.05  Iso-Th 

PRS7-AL-104A 6/11/08 Thorium-232 1.48 0.52 0.08  onsite 

PRS7-AL-104A 6/11/08 Thorium-232 1.48 0.93 0.06  Iso-Th 

PRS7-AL-104A 6/11/08 Uranium-233/234 1.10 0.62 0.05  Iso-U 

PRS7-AL-104A 6/11/08 Uranium-235 0.57 0.01 0.06 U Iso-U 

PRS7-AL-104A 6/11/08 Uranium-238 1.30 1.05 0.22  onsite 

PRS7-AL-104A 6/11/08 Uranium-238 1.30 0.93 0.05  Iso-U 

PRS7-AL-105A 6/18/08 Actinium-227 0.81 0.02 0.12 U onsite 

PRS7-AL-105A 6/18/08 Americium-241 19.00 0.01 0.03 U onsite 

PRS7-AL-105A 6/18/08 Bismuth-210M 1.10 0.01 0.02 U onsite 

PRS7-AL-105A 6/18/08 Cesium-137 0.86 0.01 0.02 U onsite 

PRS7-AL-105A 6/18/08 Cobalt-60 0.09 0.02 0.02 U onsite 

PRS7-AL-105A 6/18/08 Lead-210 4.20 0.72 0.29  onsite 

PRS7-AL-105A 6/18/08 Plutonium-238 29.13 0.00 2.61 U onsite 

PRS7-AL-105A 6/18/08 Plutonium-238 29.13 0.40 0.06  iso-Pu 

PRS7-AL-105A 6/18/08 Plutonium-239/40 29.18 0.00 0.04 U iso-Pu 

PRS7-AL-105A 6/18/08 Protactinium-231 0.71 0.00 0.65 U onsite 

PRS7-AL-105A 6/18/08 Radium-226 2.13 0.62 0.04  onsite 

PRS7-AL-105A 6/18/08 Thorium-228 1.64 0.56 0.08  iso-Th 

PRS7-AL-105A 6/18/08 Thorium-230 2.00 0.50 2.74 U onsite 

PRS7-AL-105A 6/18/08 Thorium-230 2.00 1.46 0.05  iso-Th 

PRS7-AL-105A 6/18/08 Thorium-232 1.48 0.41 0.06  onsite 

PRS7-AL-105A 6/18/08 Thorium-232 1.48 0.53 0.04  iso-Th 

PRS7-AL-105A 6/18/08 Uranium-233/234 1.10 0.67 0.04  iso-U 
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PRS7-AL-105A 6/18/08 Uranium-235 0.57 0.04 0.03 J iso-U 

PRS7-AL-105A 6/18/08 Uranium-238 1.30 0.57 0.18  onsite 

PRS7-AL-105A 6/18/08 Uranium-238 1.30 0.57 0.04  iso-U 

PRS7-AL-108  5/21/08 Actinium-227 0.81 0.00 0.27 U onsite 

PRS7-AL-108  5/21/08 Americium-241 19.00 0.00 0.06 U onsite 

PRS7-AL-108  5/21/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

PRS7-AL-108  5/21/08 Cesium-137 0.86 0.03 0.03 U onsite 

PRS7-AL-108  5/21/08 Cobalt-60 0.09 0.03 0.04 U onsite 

PRS7-AL-108  5/21/08 Lead-210 4.20 1.11 0.56  onsite 

PRS7-AL-108  5/21/08 Plutonium-238 29.13 0.00 5.77 U onsite 

PRS7-AL-108 5/21/08 Plutonium-238 29.13 0.26 0.08  Iso-Pu 

PRS7-AL-108 5/21/08 Plutonium-239/40 29.18 0.00 0.04 U Iso-Pu 

PRS7-AL-108  5/21/08 Protactinium-231 0.71 0.00 1.64 U onsite 

PRS7-AL-108  5/21/08 Radium-226 2.13 0.56 0.12  onsite 

PRS7-AL-108 5/21/08 Thorium-228 1.64 0.59 0.08  Iso-Th 

PRS7-AL-108  5/21/08 Thorium-230 2.00 0.03 5.86 U onsite 

PRS7-AL-108 5/21/08 Thorium-230 2.00 1.33 0.04  Iso-Th 

PRS7-AL-108  5/21/08 Thorium-232 1.48 0.36 0.16  onsite 

PRS7-AL-108 5/21/08 Thorium-232 1.48 0.64 0.05  Iso-Th 

PRS7-AL-108  5/21/08 Uranium-238 1.30 0.61 0.37  onsite 

PRS7-AL-109AN 7/7/08 Actinium-227 0.81 0.00 0.17 U onsite 

PRS7-AL-109AN 7/7/08 Americium-241 19.00 0.04 0.04 U onsite 

PRS7-AL-109AN 7/7/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-109AN 7/7/08 Cesium-137 0.86 0.02 0.02 U onsite 

PRS7-AL-109AN 7/7/08 Cobalt-60 0.09 0.00 0.04 U onsite 

PRS7-AL-109AN 7/7/08 Lead-210 4.20 0.86 0.38  onsite 

PRS7-AL-109AN 7/7/08 Plutonium-238 29.13 0.47 3.67 U onsite 

PRS7-AL-109AN 7/7/08 Plutonium-238 29.13 0.02 0.01 J Iso-Pu 

PRS7-AL-109AN 7/7/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

PRS7-AL-109AN 7/7/08 Protactinium-231 0.71 0.39 0.85 U onsite 

PRS7-AL-109AN 7/7/08 Radium-226 2.13 0.70 0.07  onsite 

PRS7-AL-109AN 7/7/08 Thorium-228 1.64 0.68 0.05  Iso-Th 

PRS7-AL-109AN 7/7/08 Thorium-230 2.00 1.09 3.87 U onsite 

PRS7-AL-109AN 7/7/08 Thorium-230 2.00 1.55 0.04  Iso-Th 

PRS7-AL-109AN 7/7/08 Thorium-232 1.48 0.54 0.09  onsite 

PRS7-AL-109AN 7/7/08 Thorium-232 1.48 0.68 0.04  Iso-Th 

PRS7-AL-109AN 7/7/08 Uranium-233/234 1.10 0.77 0.05  Iso-U 

PRS7-AL-109AN 7/7/08 Uranium-235 0.57 0.07 0.03 J Iso-U 

PRS7-AL-109AN 7/7/08 Uranium-238 1.30 0.88 0.26  onsite 

PRS7-AL-109AN 7/7/08 Uranium-238 1.30 0.94 0.03   Iso-U 

PRS7-AL-110AS 7/7/08 Actinium-227 0.81 0.11 0.18 U onsite 

PRS7-AL-110AS 7/7/08 Americium-241 19.00 0.00 0.05 U onsite 

PRS7-AL-110AS 7/7/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-110AS 7/7/08 Cesium-137 0.86 0.02 0.02 U onsite 

PRS7-AL-110AS 7/7/08 Cobalt-60 0.09 0.01 0.03 U onsite 

PRS7-AL-110AS 7/7/08 Lead-210 4.20 0.93 0.42  onsite 

PRS7-AL-110AS 7/7/08 Plutonium-238 29.13 0.00 4.33 U onsite 

PRS7-AL-110AS 7/7/08 Plutonium-238 29.13 0.02 0.01 J Iso-Pu 

PRS7-AL-110AS 7/7/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-110AS 7/7/08 Protactinium-231 0.71 0.00 1.06 U onsite 

PRS7-AL-110AS 7/7/08 Radium-226 2.13 0.80 0.06  onsite 

PRS7-AL-110AS 7/7/08 Thorium-228 1.64 0.67 0.06  Iso-Th 
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PRS7-AL-110AS 7/7/08 Thorium-230 2.00 2.2 4.16 U onsite 

PRS7-AL-110AS 7/7/08 Thorium-230 2.00 1.41 0.04  Iso-Th 

PRS7-AL-110AS 7/7/08 Thorium-232 1.48 0.53 0.11  onsite 

PRS7-AL-110AS 7/7/08 Thorium-232 1.48 0.69 0.04  Iso-Th 

PRS7-AL-110AS 7/7/08 Uranium-233/234 1.10 0.78 0.06  Iso-U 

PRS7-AL-110AS 7/7/08 Uranium-235 0.57 0.06 0.05 J Iso-U 

PRS7-AL-110AS 7/7/08 Uranium-238 1.30 0.92 0.24  onsite 

PRS7-AL-110AS 7/7/08 Uranium-238 1.30 0.88 0.07   Iso-U 

PRS7-AL-111AN 7/7/08 Actinium-227 0.81 0.0 0.19 U onsite 

PRS7-AL-111AN 7/7/08 Americium-241 19.00 0.0 0.04 U onsite 

PRS7-AL-111AN 7/7/08 Bismuth-210M 1.10 0.0 0.03 U onsite 

PRS7-AL-111AN 7/7/08 Cesium-137 0.86 0.0 0.03 U onsite 

PRS7-AL-111AN 7/7/08 Cobalt-60 0.09 0.03 0.03  onsite 

PRS7-AL-111AN 7/7/08 Lead-210 4.20 1.07 0.43  onsite 

PRS7-AL-111AN 7/7/08 Plutonium-238 29.13 0.0 4.03 U onsite 

PRS7-AL-111AN 7/7/08 Plutonium-238 29.13 0.10 0.06  Iso-Pu 

PRS7-AL-111AN 7/7/08 Plutonium-239/40 29.18 -0.01 0.04 U Iso-Pu 

PRS7-AL-111AN 7/7/08 Protactinium-231 0.71 0.23 0.88 U onsite 

PRS7-AL-111AN 7/7/08 Radium-226 2.13 0.76 0.06  onsite 

PRS7-AL-111AN 7/7/08 Thorium-228 1.64 0.75 0.05  Iso-Th 

PRS7-AL-111AN 7/7/08 Thorium-230 2.00 0.82 4.09 U onsite 

PRS7-AL-111AN 7/7/08 Thorium-230 2.00 1.55 0.04  Iso-Th 

PRS7-AL-111AN 7/7/08 Thorium-232 1.48 0.57 0.10  onsite 

PRS7-AL-111AN 7/7/08 Thorium-232 1.48 0.89 0.04  Iso-Th 

PRS7-AL-111AN 7/7/08 Uranium-233/234 1.10 0.69 0.04  Iso-U 

PRS7-AL-111AN 7/7/08 Uranium-235 0.57 0.07 0.05 J Iso-U 

PRS7-AL-111AN 7/7/08 Uranium-238 1.30 0.64 0.30  onsite 

PRS7-AL-111AN 7/7/08 Uranium-238 1.30 0.82 0.04   Iso-U 

PRS7-AL-111AS 7/7/08 Actinium-227 0.81 0.00 0.19 U onsite 

PRS7-AL-111AS 7/7/08 Americium-241 19.00 0.00 0.05 U onsite 

PRS7-AL-111AS 7/7/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-111AS 7/7/08 Cesium-137 0.86 0.01 0.03 U onsite 

PRS7-AL-111AS 7/7/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-111AS 7/7/08 Lead-210 4.20 0.66 0.43  onsite 

PRS7-AL-111AS 7/7/08 Plutonium-238 29.13 0.00 4.14 U onsite 

PRS7-AL-111AS 7/7/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

PRS7-AL-111AS 7/7/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

PRS7-AL-111AS 7/7/08 Protactinium-231 0.71 0.17 1.00 U onsite 

PRS7-AL-111AS 7/7/08 Radium-226 2.13 0.91 0.07  onsite 

PRS7-AL-111AS 7/7/08 Thorium-228 1.64 1.03 0.07  Iso-Th 

PRS7-AL-111AS 7/7/08 Thorium-230 2.00 1.00 4.19 U onsite 

PRS7-AL-111AS 7/7/08 Thorium-230 2.00 1.68 0.06  Iso-Th 

PRS7-AL-111AS 7/7/08 Thorium-232 1.48 0.65 0.12  onsite 

PRS7-AL-111AS 7/7/08 Thorium-232 1.48 1.00 0.04  Iso-Th 

PRS7-AL-111AS 7/7/08 Uranium-233/234 1.10 0.72 0.04  Iso-U 

PRS7-AL-111AS 7/7/08 Uranium-235 0.57 0.05 0.03 J Iso-U 

PRS7-AL-111AS 7/7/08 Uranium-238 1.30 0.95 0.30  onsite 

PRS7-AL-111AS 7/7/08 Uranium-238 1.30 0.72 0.04   Iso-U 

PRS7-AL-112A 6/17/08 Actinium-227 0.81 -0.24 0.54 U gamma 

PRS7-AL-112A 6/17/08 Actinium-228 1.48 0.20 0.23 U gamma 

PRS7-AL-112A 6/17/08 Americium-241 19.00 -0.01 0.14 U gamma 

PRS7-AL-112A 6/17/08 Bismuth-207 ND 0.00 0.13 U gamma 
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PRS7-AL-112A 6/17/08 Bismuth-210M 1.10 -0.01 0.09 U gamma 

PRS7-AL-112A 6/17/08 Bismuth-214 1.30 0.46 0.10  gamma 

PRS7-AL-112A 6/17/08 Cesium-137 0.86 0.01 0.08 U gamma 

PRS7-AL-112A 6/17/08 Cobalt-60 0.09 -0.02 0.10 U gamma 

PRS7-AL-112A 6/17/08 Lead-210 4.20 0.30 2.10 U gamma 

PRS7-AL-112A 6/17/08 Lead-212 NC 0.32 0.08  gamma 

PRS7-AL-112A 6/17/08 Lead-214 1.30 0.47 0.13  gamma 

PRS7-AL-112A 6/17/08 Plutonium-238 29.13 0.17 0.07  iso-Pu 

PRS7-AL-112A 6/17/08 Plutonium-239/40 29.18 0.00 0.04 U iso-Pu 

PRS7-AL-112A 6/17/08 Protactinium-231 0.71 0.00 1.40 U gamma 

PRS7-AL-112A 6/17/08 Radium-226 2.13 0.46 0.10  gamma 

PRS7-AL-112A 6/17/08 Thorium-228 1.64 0.31 0.08  iso-Th 

PRS7-AL-112A 6/17/08 Thorium-229 1.10 -0.09 0.86 U gamma 

PRS7-AL-112A 6/17/08 Thorium-230 2.00 0.92 0.06  iso-Th 

PRS7-AL-112A 6/17/08 Thorium-232 1.48 0.28 0.07  iso-Th 

PRS7-AL-112A 6/17/08 Uranium-233/234 1.10 0.53 0.04  iso-U 

PRS7-AL-112A 6/17/08 Uranium-235 0.57 0.05 0.03 J iso-U 

PRS7-AL-112A 6/17/08 Uranium-235 0.57 0.01 0.26 U gamma 

PRS7-AL-112A 6/17/08 Uranium-238 1.30 0.60 0.02  iso-U 

PRS7-AL-112A 6/17/08 Uranium-238 1.30 0.58 1.50 U gamma 

PRS7-AL-113A 6/18/08 Actinium-227 0.81 0.00 0.12 U onsite 

PRS7-AL-113A 6/18/08 Americium-241 19.00 0.00 0.03 U onsite 

PRS7-AL-113A 6/18/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-113A 6/18/08 Cesium-137 0.86 0.00 0.02 U onsite 

PRS7-AL-113A 6/18/08 Cobalt-60 0.09 0.00 0.02 U onsite 

PRS7-AL-113A 6/18/08 Lead-210 4.20 0.78 0.28  onsite 

PRS7-AL-113A 6/18/08 Plutonium-238 29.13 0.00 2.51 U onsite 

PRS7-AL-113A 6/17/08 Plutonium-238 29.13 0.00 0.01 U iso-Pu 

PRS7-AL-113A 6/17/08 Plutonium-239/40 29.18 0.00 0.01 U iso-Pu 

PRS7-AL-113A 6/18/08 Protactinium-231 0.71 0.00 0.62 U onsite 

PRS7-AL-113A 6/18/08 Radium-226 2.13 0.76 0.04  onsite 

PRS7-AL-113A 6/17/08 Thorium-228 1.64 0.92 0.09  iso-Th 

PRS7-AL-113A 6/18/08 Thorium-230 2.00 1.94 2.55 U onsite 

PRS7-AL-113A 6/17/08 Thorium-230 2.00 1.97 0.05  iso-Th 

PRS7-AL-113A 6/18/08 Thorium-232 1.48 0.58 0.06  onsite 

PRS7-AL-113A 6/17/08 Thorium-232 1.48 1.08 0.05  iso-Th 

PRS7-AL-113A 6/17/08 Uranium-233/234 1.10 0.64 0.05  iso-U 

PRS7-AL-113A 6/17/08 Uranium-235 0.57 0.04 0.05 U iso-U 

PRS7-AL-113A 6/18/08 Uranium-238 1.30 1.05 0.14  onsite 

PRS7-AL-113A 6/17/08 Uranium-238 1.30 0.76 0.05   iso-U 

PRS7-AL-114 5/28/08 Actinium-227 0.81 -0.19 0.50 U Gamma 

PRS7-AL-114 5/28/08 Actinium-228 1.48 0.23 0.23  Gamma 

PRS7-AL-114 5/28/08 Americium-241 19.00 0.00 0.16 U Gamma 

PRS7-AL-114 5/28/08 Bismuth-207 ND 0.00 0.13 U Gamma 

PRS7-AL-114 5/28/08 Bismuth-210M 1.10 0.01 0.09 U Gamma 

PRS7-AL-114 5/28/08 Bismuth-214 1.30 0.44 0.11  Gamma 

PRS7-AL-114 5/28/08 Cesium-137 0.86 0.00 0.06 U Gamma 

PRS7-AL-114 5/28/08 Cobalt-60 0.09 0.00 0.09 U Gamma 

PRS7-AL-114 5/28/08 Lead-210 4.20 0.00 1.90 U Gamma 

PRS7-AL-114 5/28/08 Lead-212 1.48 0.33 0.10  Gamma 

PRS7-AL-114 5/28/08 Lead-214 1.30 0.37 0.13  Gamma 

PRS7-AL-114 5/28/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 
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PRS7-AL-114 5/28/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

PRS7-AL-114 5/28/08 Protactinium-231 0.71 0.00 1.70 U Gamma 

PRS7-AL-114 5/28/08 Radium-226 2.13 0.44 0.11  Gamma 

PRS7-AL-114 5/28/08 Thorium-228 1.64 0.35 0.09  Iso-Th 

PRS7-AL-114 5/28/08 Thorium-229 1.10 0.13 0.91 U Gamma 

PRS7-AL-114 5/28/08 Thorium-230 2.00 0.83 0.06  Iso-Th 

PRS7-AL-114 5/28/08 Thorium-232 1.48 0.42 0.04  Iso-Th 

PRS7-AL-114 5/28/08 Uranium-233/234 1.10 0.61 0.05  Iso-U 

PRS7-AL-114 5/28/08 Uranium-235 0.57 0.01 0.03 U Iso-U 

PRS7-AL-114 5/28/08 Uranium-235 0.57 0.13 0.31 U Gamma 

PRS7-AL-114 5/28/08 Uranium-238 1.30 0.39 0.04  Iso-U 

PRS7-AL-114 5/28/08 Uranium-238 1.30 0.23 1.70 U Gamma 

PRS7-AL-115 5/7/08 Actinium-227 0.81 0.00 0.14 U onsite 

PRS7-AL-115 5/7/08 Actinium-227 0.81 -0.05 1.40 U Gamma 

PRS7-AL-115 5/7/08 Actinium-228 1.48 0.50 0.38  Gamma 

PRS7-AL-115 5/7/08 Americium-241 19.00 0.01 0.03 U onsite 

PRS7-AL-115 5/7/08 Americium-241 19.00 0.00 0.18 U Gamma 

PRS7-AL-115 5/7/08 Bismuth-207 ND 0.03 0.15 U Gamma 

PRS7-AL-115 5/7/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-115 5/7/08 Bismuth-210M 1.10 0.00 0.09 U Gamma 

PRS7-AL-115 5/7/08 Bismuth-214 1.30 0.78 0.19  Gamma 

PRS7-AL-115 5/7/08 Cesium-137 0.86 0.04 0.02  onsite 

PRS7-AL-115 5/7/08 Cesium-137 0.86 0.03 0.10 U Gamma 

PRS7-AL-115 5/7/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-115 5/7/08 Cobalt-60 0.09 0.00 0.13 U Gamma 

PRS7-AL-115 5/7/08 Lead-210 4.20 0.85 0.32  onsite 

PRS7-AL-115 5/7/08 Lead-210 4.20 -0.05 3.10 U Gamma 

PRS7-AL-115 5/7/08 Lead-212 1.48 0.72 0.17  Gamma 

PRS7-AL-115 5/7/08 Lead-214 1.30 1.09 0.14  Gamma 

PRS7-AL-115 5/7/08 Plutonium-238 29.13 0.00 3.28 U onsite 

PRS7-AL-115 5/7/08 Plutonium-238 29.13 0.05 0.01  Iso-Pu 

PRS7-AL-115 5/7/08 Plutonium-239/40 29.18 0.01 0.01 J Iso-Pu 

PRS7-AL-115 5/7/08 Protactinium-231 0.71 0.17 0.71 U onsite 

PRS7-AL-115 5/7/08 Protactinium-231 0.71 0.08 2.10 U Gamma 

PRS7-AL-115 5/7/08 Radium-226 2.13 0.77 0.06  onsite 

PRS7-AL-115 5/7/08 Radium-226 2.13 0.78 0.19  Gamma 

PRS7-AL-115 5/7/08 Thorium-228 1.64 0.74 0.07  Iso-Th 

PRS7-AL-115 5/7/08 Thorium-229 1.10 -0.27 1.20 U Gamma 

PRS7-AL-115 5/7/08 Thorium-230 2.00 0.63 3.20 U onsite 

PRS7-AL-115 5/7/08 Thorium-230 2.00 1.41 0.05  Iso-Th 

PRS7-AL-115 5/7/08 Thorium-232 1.48 0.46 0.07  onsite 

PRS7-AL-115 5/7/08 Thorium-232 1.48 1.00 0.05  Iso-Th 

PRS7-AL-115 5/7/08 Uranium-233/234 1.10 0.84 0.04  Iso-U 

PRS7-AL-115 5/7/08 Uranium-235 0.57 0.05 0.03 J Iso-U 

PRS7-AL-115 5/7/08 Uranium-235 0.57 -0.01 0.50 U Gamma 

PRS7-AL-115 5/7/08 Uranium-238 1.30 0.52 0.22  onsite 

PRS7-AL-115 5/7/08 Uranium-238 1.30 0.84 0.03  Iso-U 

PRS7-AL-115 5/7/08 Uranium-238 1.30 1.00 2.00 U Gamma 

PRS7-AL-116 5/7/08 Actinium-227 0.81 0.00 0.14 U onsite 

PRS7-AL-116 5/7/08 Actinium-227 0.81 -0.17 0.59 U Gamma 

PRS7-AL-116 5/7/08 Actinium-228 1.48 0.79 0.40  Gamma 

PRS7-AL-116 5/7/08 Americium-241 19.00 0.00 0.03 U onsite 

3006XXXXXX-1004260002

 
378



Table 5: PRS 7 East and West Results 

Page 94 of 117

Sample ID Sample Date Analyte 
CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g Flags Analysis 

PRS7-AL-116 5/7/08 Americium-241 19.00 0.03 0.22 U Gamma 

PRS7-AL-116 5/7/08 Bismuth-207 ND 0.00 0.18 U Gamma 

PRS7-AL-116 5/7/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-116 5/7/08 Bismuth-210M 1.10 0.05 0.11 U Gamma 

PRS7-AL-116 5/7/08 Bismuth-214 1.30 0.69 0.25  Gamma 

PRS7-AL-116 5/7/08 Cesium-137 0.86 0.02 0.02 U onsite 

PRS7-AL-116 5/7/08 Cesium-137 0.86 0.05 0.13 U Gamma 

PRS7-AL-116 5/7/08 Cobalt-60 0.09 0.01 0.02 U onsite 

PRS7-AL-116 5/7/08 Cobalt-60 0.09 0.03 0.12 U Gamma 

PRS7-AL-116 5/7/08 Lead-210 4.20 0.84 0.30  onsite 

PRS7-AL-116 5/7/08 Lead-210 4.20 0.40 3.00 U Gamma 

PRS7-AL-116 5/7/08 Lead-212 1.48 0.72 0.12  Gamma 

PRS7-AL-116 5/7/08 Lead-214 1.30 0.83 0.19  Gamma 

PRS7-AL-116 5/7/08 Plutonium-238 29.13 0.00 2.96 U onsite 

PRS7-AL-116 5/7/08 Plutonium-238 29.13 0.02 0.01 J Iso-Pu 

PRS7-AL-116 5/7/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-116 5/7/08 Protactinium-231 0.71 0.00 0.73 U onsite 

PRS7-AL-116 5/7/08 Protactinium-231 0.71 0.00 2.40 U Gamma 

PRS7-AL-116 5/7/08 Radium-226 2.13 0.97 0.05  onsite 

PRS7-AL-116 5/7/08 Radium-226 2.13 0.69 0.25  Gamma 

PRS7-AL-116 5/7/08 Thorium-228 1.64 0.71 0.08  Iso-Th 

PRS7-AL-116 5/7/08 Thorium-229 1.10 0.58 1.10 U Gamma 

PRS7-AL-116 5/7/08 Thorium-230 2.00 0.00 3.24 U onsite 

PRS7-AL-116 5/7/08 Thorium-230 2.00 1.39 0.07  Iso-Th 

PRS7-AL-116 5/7/08 Thorium-232 1.48 0.49 0.07  onsite 

PRS7-AL-116 5/7/08 Thorium-232 1.48 0.63 0.08  Iso-Th 

PRS7-AL-116 5/7/08 Uranium-233/234 1.10 0.96 0.04  Iso-U 

PRS7-AL-116 5/7/08 Uranium-235 0.57 0.03 0.03 J Iso-U 

PRS7-AL-116 5/7/08 Uranium-235 0.57 0.00 0.53 U Gamma 

PRS7-AL-116 5/7/08 Uranium-238 1.30 0.86 0.18  onsite 

PRS7-AL-116 5/7/08 Uranium-238 1.30 0.89 0.05  Iso-U 

PRS7-AL-116 5/7/08 Uranium-238 1.30 0.80 2.30 U Gamma 

PRS7-AL-117 6/9/08 Actinium-227 0.81 0.00 0.27 U onsite 

PRS7-AL-117 6/9/08 Americium-241 19.00 0.00 0.07 U onsite 

PRS7-AL-117 6/9/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

PRS7-AL-117 6/9/08 Cesium-137 0.86 0.03 0.03 U onsite 

PRS7-AL-117 6/9/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-117 6/9/08 Lead-210 4.20 0.65 0.57  onsite 

PRS7-AL-117 6/9/08 Plutonium-238 29.13 0.45 5.48 U onsite 

PRS7-AL-117 6/9/08 Plutonium-238 29.13 0.12 0.06  Iso-Pu 

PRS7-AL-117 6/9/08 Plutonium-239/40 29.18 0.00 0.05 U Iso-Pu 

PRS7-AL-117 6/9/08 Protactinium-231 0.71 0.00 1.51 U onsite 

PRS7-AL-117 6/9/08 Radium-226 2.13 0.64 0.09  onsite 

PRS7-AL-117 6/9/08 Thorium-228 1.64 0.74 0.08  Iso-Th 

PRS7-AL-117 6/9/08 Thorium-230 2.00 0.97 5.89 U onsite 

PRS7-AL-117 6/9/08 Thorium-230 2.00 1.24 0.06  Iso-Th 

PRS7-AL-117 6/9/08 Thorium-232 1.48 0.43 0.12  onsite 

PRS7-AL-117 6/9/08 Thorium-232 1.48 0.50 0.05  Iso-Th 

PRS7-AL-117 6/9/08 Uranium-233/234 1.10 0.85 0.06  Iso-U 

PRS7-AL-117 6/9/08 Uranium-235 0.57 0.05 0.03 J Iso-U 

PRS7-AL-117 6/9/08 Uranium-238 1.30 0.41 0.37  onsite 

PRS7-AL-117 6/9/08 Uranium-238 1.30 0.93 0.04   Iso-U 
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PRS7-AL-118 6/9/08 Actinium-227 0.81 0.11 0.26 U onsite 

PRS7-AL-118 6/9/08 Americium-241 19.00 0.00 0.06 U onsite 

PRS7-AL-118 6/9/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-118 6/9/08 Cesium-137 0.86 0.00 0.04 U onsite 

PRS7-AL-118 6/9/08 Cobalt-60 0.09 0.00 0.05 U onsite 

PRS7-AL-118 6/9/08 Lead-210 4.20 0.51 0.61 U onsite 

PRS7-AL-118 6/9/08 Plutonium-238 29.13 0.19 5.65 U onsite 

PRS7-AL-118 6/9/08 Plutonium-238 29.13 0.78 0.07  Iso-Pu 

PRS7-AL-118 6/9/08 Plutonium-239/40 29.18 0.01 0.03 U Iso-Pu 

PRS7-AL-118 6/9/08 Protactinium-231 0.71 0.42 1.20 U onsite 

PRS7-AL-118 6/9/08 Radium-226 2.13 0.81 0.10  onsite 

PRS7-AL-118 6/9/08 Thorium-228 1.64 0.84 0.09  Iso-Th 

PRS7-AL-118 6/9/08 Thorium-230 2.00 3.20 5.49 U onsite 

PRS7-AL-118 6/9/08 Thorium-230 2.00 1.28 0.06  Iso-Th 

PRS7-AL-118 6/9/08 Thorium-232 1.48 0.40 0.16  onsite 

PRS7-AL-118 6/9/08 Thorium-232 1.48 0.79 0.04  Iso-Th 

PRS7-AL-118 6/9/08 Uranium-233/234 1.10 0.88 0.04  Iso-U 

PRS7-AL-118 6/9/08 Uranium-235 0.57 0.01 0.03 U Iso-U 

PRS7-AL-118 6/9/08 Uranium-238 1.30 0.86 0.35  onsite 

PRS7-AL-118 6/9/08 Uranium-238 1.30 0.64 0.04   Iso-U 

PRS7-AL-119 6/9/08 Actinium-227 0.81 0.00 0.29 U onsite 

PRS7-AL-119 6/9/08 Americium-241 19.00 0.00 0.07 U onsite 

PRS7-AL-119 6/9/08 Bismuth-210M 1.10 0.01 0.04 U onsite 

PRS7-AL-119 6/9/08 Cesium-137 0.86 0.02 0.04 U onsite 

PRS7-AL-119 6/9/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-119 6/9/08 Lead-210 4.20 0.39 0.64 U onsite 

PRS7-AL-119 6/9/08 Plutonium-238 29.13 0.00 6.16 U onsite 

PRS7-AL-119 6/9/08 Plutonium-238 29.13 0.35 0.04  Iso-Pu 

PRS7-AL-119 6/9/08 Plutonium-239/40 29.18 0.00 0.05 U Iso-Pu 

PRS7-AL-119 6/9/08 Protactinium-231 0.71 0.98 1.31 U onsite 

PRS7-AL-119 6/9/08 Radium-226 2.13 0.82 0.11  onsite 

PRS7-AL-119 6/9/08 Thorium-228 1.64 0.79 0.09  Iso-Th 

PRS7-AL-119 6/9/08 Thorium-230 2.00 2.30 6.37 U onsite 

PRS7-AL-119 6/9/08 Thorium-230 2.00 1.48 0.03  Iso-Th 

PRS7-AL-119 6/9/08 Thorium-232 1.48 0.39 0.17  onsite 

PRS7-AL-119 6/9/08 Thorium-232 1.48 0.93 0.05  Iso-Th 

PRS7-AL-119 6/9/08 Uranium-233/234 1.10 0.76 0.04  Iso-U 

PRS7-AL-119 6/9/08 Uranium-235 0.57 0.03 0.03 J Iso-U 

PRS7-AL-119 6/9/08 Uranium-238 1.30 0.30 0.41 U onsite 

PRS7-AL-119 6/9/08 Uranium-238 1.30 0.93 0.02   Iso-U 

PRS7-AL-120 6/11/08 Actinium-227 0.81 0.20 0.34 U onsite 

PRS7-AL-120 6/11/08 Americium-241 19.00 0.02 0.08 U onsite 

PRS7-AL-120 6/11/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

PRS7-AL-120 6/11/08 Cesium-137 0.86 0.01 0.05 U onsite 

PRS7-AL-120 6/11/08 Cobalt-60 0.09 0.05 0.06 U onsite 

PRS7-AL-120 6/11/08 Lead-210 4.20 1.07 0.74  onsite 

PRS7-AL-120 6/11/08 Plutonium-238 29.13 0.00 8.04 U onsite 

PRS7-AL-120 6/11/08 Plutonium-238 29.13 0.05 0.02  Iso-Pu 

PRS7-AL-120 6/11/08 Plutonium-239/40 29.18 0.00 0.03 U Iso-Pu 

PRS7-AL-120 6/11/08 Protactinium-231 0.71 1.02 1.59 U onsite 

PRS7-AL-120 6/11/08 Radium-226 2.13 0.82 0.12  onsite 

PRS7-AL-120 6/11/08 Thorium-228 1.64 1.08 0.06  Iso-Th 
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PRS7-AL-120 6/11/08 Thorium-230 2.00 0.00 8.10 U onsite 

PRS7-AL-120 6/11/08 Thorium-230 2.00 1.49 0.02  Iso-Th 

PRS7-AL-120 6/11/08 Thorium-232 1.48 0.92 0.16  onsite 

PRS7-AL-120 6/11/08 Thorium-232 1.48 1.06 0.04  Iso-Th 

PRS7-AL-120 6/11/08 Uranium-233/234 1.10 0.77 0.06  Iso-U 

PRS7-AL-120 6/11/08 Uranium-235 0.57 0.05 0.05 J Iso-U 

PRS7-AL-120 6/11/08 Uranium-238 1.30 1.06 0.47  onsite 

PRS7-AL-120 6/11/08 Uranium-238 1.30 0.90 0.05   Iso-U 

PRS7-AL-121 6/18/08 Actinium-227 0.81 0.05 0.12 U onsite 

PRS7-AL-121 6/18/08 Americium-241 19.00 0.01 0.03 U onsite 

PRS7-AL-121 6/18/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-121 6/18/08 Cesium-137 0.86 0.00 0.02 U onsite 

PRS7-AL-121 6/18/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-121 6/18/08 Lead-210 4.20 0.50 0.28  onsite 

PRS7-AL-121 6/18/08 Plutonium-238 29.13 0.00 2.74 U onsite 

PRS7-AL-121 6/18/08 Plutonium-238 29.13 0.06 0.05  iso-Pu 

PRS7-AL-121 6/18/08 Plutonium-239/40 29.18 -0.01 0.05 U iso-Pu 

PRS7-AL-121 6/18/08 Protactinium-231 0.71 0.00 0.69 U onsite 

PRS7-AL-121 6/18/08 Radium-226 2.13 0.80 0.04  onsite 

PRS7-AL-121 6/18/08 Thorium-228 1.64 0.53 0.07  iso-Th 

PRS7-AL-121 6/18/08 Thorium-230 2.00 0.00 2.85 U onsite 

PRS7-AL-121 6/18/08 Thorium-230 2.00 1.10 0.05  iso-Th 

PRS7-AL-121 6/18/08 Thorium-232 1.48 0.42 0.06  onsite 

PRS7-AL-121 6/18/08 Thorium-232 1.48 0.38 0.06  iso-Th 

PRS7-AL-121 6/18/08 Uranium-233/234 1.10 0.83 0.04  iso-U 

PRS7-AL-121 6/18/08 Uranium-235 0.57 0.01 0.03 U iso-U 

PRS7-AL-121 6/18/08 Uranium-238 1.30 0.53 0.18  onsite 

PRS7-AL-121 6/18/08 Uranium-238 1.30 0.75 0.05   iso-U 

PRS7-AL-122 6/18/08 Actinium-227 0.81 0.00 0.13 U onsite 

PRS7-AL-122 6/18/08 Americium-241 19.00 0.02 0.03 U onsite 

PRS7-AL-122 6/18/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-122 6/18/08 Cesium-137 0.86 0.07 0.02  onsite 

PRS7-AL-122 6/18/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-122 6/18/08 Lead-210 4.20 0.54 0.29  onsite 

PRS7-AL-122 6/18/08 Plutonium-238 29.13 1.12 2.70 U onsite 

PRS7-AL-122 6/18/08 Plutonium-238 29.13 0.70 0.06  iso-Pu 

PRS7-AL-122 6/18/08 Plutonium-239/40 29.18 0.01 0.04 U iso-Pu 

PRS7-AL-122 6/18/08 Protactinium-231 0.71 0.19 0.63 U onsite 

PRS7-AL-122 6/18/08 Radium-226 2.13 0.54 0.05  onsite 

PRS7-AL-122 6/18/08 Thorium-228 1.64 0.65 0.08  iso-Th 

PRS7-AL-122 6/18/08 Thorium-230 2.00 1.33 2.68 U onsite 

PRS7-AL-122 6/18/08 Thorium-230 2.00 1.32 0.03  iso-Th 

PRS7-AL-122 6/18/08 Thorium-232 1.48 0.37 0.07  onsite 

PRS7-AL-122 6/18/08 Thorium-232 1.48 0.63 0.04  iso-Th 

PRS7-AL-122 6/18/08 Uranium-233/234 1.10 0.76 0.07  iso-U 

PRS7-AL-122 6/18/08 Uranium-235 0.57 0.07 0.04 J iso-U 

PRS7-AL-122 6/18/08 Uranium-238 1.30 0.37 0.19  onsite 

PRS7-AL-122 6/18/08 Uranium-238 1.30 0.96 0.05   iso-U 

PRS7-AL-123N 7/7/08 Actinium-227 0.81 0.02 0.18 U onsite 

PRS7-AL-123N 7/7/08 Americium-241 19.00 0.00 0.05 U onsite 

PRS7-AL-123N 7/7/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-123N 7/7/08 Cesium-137 0.86 0.01 0.03 U onsite 
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PRS7-AL-123N 7/7/08 Cobalt-60 0.09 0.01 0.03 U onsite 

PRS7-AL-123N 7/7/08 Lead-210 4.20 0.85 0.33  onsite 

PRS7-AL-123N 7/7/08 Plutonium-238 29.13 0.00 4.16 U onsite 

PRS7-AL-123N 7/7/08 Plutonium-238 29.13 0.09 0.07  Iso-Pu 

PRS7-AL-123N 7/7/08 Plutonium-239/40 29.18 -0.01 0.05 U Iso-Pu 

PRS7-AL-123N 7/7/08 Protactinium-231 0.71 0.00 1.02 U onsite 

PRS7-AL-123N 7/7/08 Radium-226 2.13 0.83 0.07  onsite 

PRS7-AL-123N 7/7/08 Thorium-228 1.64 0.62 0.06  Iso-Th 

PRS7-AL-123N 7/7/08 Thorium-230 2.00 0.65 4.18 U onsite 

PRS7-AL-123N 7/7/08 Thorium-230 2.00 1.57 0.04  Iso-Th 

PRS7-AL-123N 7/7/08 Thorium-232 1.48 0.63 0.09  onsite 

PRS7-AL-123N 7/7/08 Thorium-232 1.48 0.69 0.03  Iso-Th 

PRS7-AL-123N 7/7/08 Uranium-233/234 1.10 0.77 0.02  Iso-U 

PRS7-AL-123N 7/7/08 Uranium-235 0.57 0.02 0.03 U Iso-U 

PRS7-AL-123N 7/7/08 Uranium-238 1.30 0.70 0.26  onsite 

PRS7-AL-123N 7/7/08 Uranium-238 1.30 0.89 0.04   Iso-U 

PRS7-AL-123S 7/7/08 Actinium-227 0.81 0.03 0.18 U onsite 

PRS7-AL-123S 7/7/08 Americium-241 19.00 0.01 0.04 U onsite 

PRS7-AL-123S 7/7/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-123S 7/7/08 Cesium-137 0.86 0.00 0.03 U onsite 

PRS7-AL-123S 7/7/08 Cobalt-60 0.09 0.00 0.04 U onsite 

PRS7-AL-123S 7/7/08 Lead-210 4.20 0.88 0.41  onsite 

PRS7-AL-123S 7/7/08 Plutonium-238 29.13 1.46 3.91 U onsite 

PRS7-AL-123S 7/7/08 Plutonium-238 29.13 0.03 0.01  Iso-Pu 

PRS7-AL-123S 7/7/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-123S 7/7/08 Protactinium-231 0.71 0.00 1.01 U onsite 

PRS7-AL-123S 7/7/08 Radium-226 2.13 0.87 0.07  onsite 

PRS7-AL-123S 7/7/08 Thorium-228 1.64 0.69 0.07  Iso-Th 

PRS7-AL-123S 7/7/08 Thorium-230 2.00 0.90 4.20 U onsite 

PRS7-AL-123S 7/7/08 Thorium-230 2.00 1.31 0.04  Iso-Th 

PRS7-AL-123S 7/7/08 Thorium-232 1.48 0.69 0.08  onsite 

PRS7-AL-123S 7/7/08 Thorium-232 1.48 0.69 0.03  Iso-Th 

PRS7-AL-123S 7/7/08 Uranium-233/234 1.10 0.94 0.04  Iso-U 

PRS7-AL-123S 7/7/08 Uranium-235 0.57 0.04 0.05 U Iso-U 

PRS7-AL-123S 7/7/08 Uranium-238 1.30 0.85 0.25  onsite 

PRS7-AL-123S 7/7/08 Uranium-238 1.30 0.82 0.04   Iso-U 

PRS7-AL-125 7/23/08 Actinium-227 0.81 0.06 0.28 U onsite 

PRS7-AL-125 7/23/08 Americium-241 19.00 0.00 0.07 U onsite 

PRS7-AL-125 7/23/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-125 7/23/08 Cesium-137 0.86 0.00 0.04 U onsite 

PRS7-AL-125 7/23/08 Cobalt-60 0.09 0.00 0.08 U onsite 

PRS7-AL-125 7/23/08 Lead-210 4.20 0.35 0.64 U onsite 

PRS7-AL-125 7/23/08 Plutonium-238 29.13 0.00 6.11 U onsite 

PRS7-AL-125 7/23/08 Plutonium-238 29.13 0.16 0.06  Iso-Pu 

PRS7-AL-125 7/23/08 Plutonium-239/40 29.18 0.01 0.02 U Iso-Pu 

PRS7-AL-125 7/23/08 Protactinium-231 0.71 0.00 1.48 U onsite 

PRS7-AL-125 7/23/08 Radium-226 2.13 0.84 0.11  onsite 

PRS7-AL-125 7/23/08 Thorium-228 1.64 1.10 0.09  Iso-Th 

PRS7-AL-125 7/23/08 Thorium-230 2.00 4.97 6.46 U onsite 

PRS7-AL-125 7/23/08 Thorium-230 2.00 1.26 0.06  Iso-Th 

PRS7-AL-125 7/23/08 Thorium-232 1.48 0.40 0.18  onsite 

PRS7-AL-125 7/23/08 Thorium-232 1.48 0.65 0.07  Iso-Th 
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PRS7-AL-125 7/23/08 Uranium-233/234 1.10 0.98 0.06  Iso-U 

PRS7-AL-125 7/23/08 Uranium-235 0.57 0.07 0.03 J Iso-U 

PRS7-AL-125 7/23/08 Uranium-238 1.30 0.60 0.41  onsite 

PRS7-AL-125 7/23/08 Uranium-238 1.30 1.01 0.02   Iso-U 

PRS7-AL-126A 8/11/08 Actinium-227 0.81 0.00 0.15 U onsite 

PRS7-AL-126A 8/11/08 Americium-241 19.00 0.03 0.03 U onsite 

PRS7-AL-126A 8/11/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-126A 8/11/08 Cesium-137 0.86 0.00 0.02 U onsite 

PRS7-AL-126A 8/11/08 Cobalt-60 0.09 0.00 0.02 U onsite 

PRS7-AL-126A 8/11/08 Lead-210 4.20 0.82 0.36  onsite 

PRS7-AL-126A 8/11/08 Plutonium-238 29.13 0.12 3.05 U onsite 

PRS7-AL-126A 8/11/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

PRS7-AL-126A 8/11/08 Plutonium-239/40 29.18 0.01 0.01 J Iso-Pu 

PRS7-AL-126A 8/11/08 Protactinium-231 0.71 0.00 0.77 U onsite 

PRS7-AL-126A 8/11/08 Radium-226 2.13 1.08 0.06  onsite 

PRS7-AL-126A 8/11/08 Thorium-228 1.64 0.85 0.08  Iso-Th 

PRS7-AL-126A 8/11/08 Thorium-230 2.00 0.93 3.26 U onsite 

PRS7-AL-126A 8/11/08 Thorium-230 2.00 1.50 0.05  Iso-Th 

PRS7-AL-126A 8/11/08 Thorium-232 1.48 0.41 0.09  onsite 

PRS7-AL-126A 8/11/08 Thorium-232 1.48 0.65 0.02  Iso-Th 

PRS7-AL-126A 8/11/08 Uranium-233/234 1.10 0.78 0.05  Iso-U 

PRS7-AL-126A 8/11/08 Uranium-235 0.57 0.00 0.03 U Iso-U 

PRS7-AL-126A 8/11/08 Uranium-238 1.30 0.59 0.21  onsite 

PRS7-AL-126A 8/11/08 Uranium-238 1.30 0.97 0.04   Iso-U 

PRS7-AL-128A 7/25/08 Actinium-227 0.81 0.00 0.27 U onsite 

PRS7-AL-128A 7/25/08 Americium-241 19.00 0.02 0.06 U onsite 

PRS7-AL-128A 7/25/08 Bismuth-210M 1.10 0.01 0.04 U onsite 

PRS7-AL-128A 7/25/08 Cesium-137 0.86 0.00 0.04 U onsite 

PRS7-AL-128A 7/25/08 Cobalt-60 0.09 0.01 0.05 U onsite 

PRS7-AL-128A 7/25/08 Lead-210 4.20 0.08 0.65 U onsite 

PRS7-AL-128A 7/25/08 Plutonium-238 29.13 0.00 5.59 U onsite 

PRS7-AL-128A 7/25/08 Plutonium-238 29.13 0.00 0.02 U Iso-Pu 

PRS7-AL-128A 7/25/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-128A 7/25/08 Protactinium-231 0.71 0.00 1.27 U onsite 

PRS7-AL-128A 7/25/08 Radium-226 2.13 0.78 0.09  onsite 

PRS7-AL-128A 7/25/08 Thorium-228 1.64 0.75 0.12  Iso-Th 

PRS7-AL-128A 7/25/08 Thorium-230 2.00 1.84 6.00 U onsite 

PRS7-AL-128A 7/25/08 Thorium-230 2.00 1.01 0.05  Iso-Th 

PRS7-AL-128A 7/25/08 Thorium-232 1.48 0.32 0.14  onsite 

PRS7-AL-128A 7/25/08 Thorium-232 1.48 0.64 0.05  Iso-Th 

PRS7-AL-128A 7/25/08 Uranium-233/234 1.10 0.76 0.04  Iso-U 

PRS7-AL-128A 7/25/08 Uranium-235 0.57 0.04 0.03 J Iso-U 

PRS7-AL-128A 7/25/08 Uranium-238 1.30 0.45 0.37  onsite 

PRS7-AL-128A 7/25/08 Uranium-238 1.30 0.99 0.03   Iso-U 

PRS7-AL-129 7/23/08 Actinium-227 0.81 0.00 0.31 U onsite 

PRS7-AL-129 7/23/08 Americium-241 19.00 0.00 0.07 U onsite 

PRS7-AL-129 7/23/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-129 7/23/08 Cesium-137 0.86 0.00 0.05 U onsite 

PRS7-AL-129 7/23/08 Cobalt-60 0.09 0.01 0.05 U onsite 

PRS7-AL-129 7/23/08 Lead-210 4.20 0.70 0.67  onsite 

PRS7-AL-129 7/23/08 Plutonium-238 29.13 0.31 6.16 U onsite 

PRS7-AL-129 7/23/08 Plutonium-238 29.13 0.01 0.01 J Iso-Pu 
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PRS7-AL-129 7/23/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-129 7/23/08 Protactinium-231 0.71 0.33 1.38 U onsite 

PRS7-AL-129 7/23/08 Radium-226 2.13 0.97 0.11  onsite 

PRS7-AL-129 7/23/08 Thorium-228 1.64 0.80 0.09  Iso-Th 

PRS7-AL-129 7/23/08 Thorium-230 2.00 2.61 6.40 U onsite 

PRS7-AL-129 7/23/08 Thorium-230 2.00 1.29 0.03  Iso-Th 

PRS7-AL-129 7/23/08 Thorium-232 1.48 0.29 0.21  onsite 

PRS7-AL-129 7/23/08 Thorium-232 1.48 0.74 0.05  Iso-Th 

PRS7-AL-129 7/23/08 Uranium-233/234 1.10 0.65 0.06  Iso-U 

PRS7-AL-129 7/23/08 Uranium-235 0.57 0.02 0.04 U Iso-U 

PRS7-AL-129 7/23/08 Uranium-238 1.30 0.74 0.40  onsite 

PRS7-AL-129 7/23/08 Uranium-238 1.30 0.83 0.05   Iso-U 

PRS7-AL-130 7/24/08 Actinium-227 0.81 0.07 0.13 U onsite 

PRS7-AL-130 7/24/08 Americium-241 19.00 0.00 0.03 U onsite 

PRS7-AL-130 7/24/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-130 7/24/08 Cesium-137 0.86 0.01 0.02 U onsite 

PRS7-AL-130 7/24/08 Cobalt-60 0.09 0.01 0.02 U onsite 

PRS7-AL-130 7/24/08 Lead-210 4.20 0.30 0.30  onsite 

PRS7-AL-130 7/24/08 Plutonium-238 29.13 2.25 2.96 U onsite 

PRS7-AL-130 7/24/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

PRS7-AL-130 7/24/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-130 7/24/08 Protactinium-231 0.71 0.00 0.73 U onsite 

PRS7-AL-130 7/24/08 Radium-226 2.13 0.49 0.06  onsite 

PRS7-AL-130 7/24/08 Thorium-228 1.64 0.23 0.14  Iso-Th 

PRS7-AL-130 7/24/08 Thorium-230 2.00 0.00 3.12 U onsite 

PRS7-AL-130 7/24/08 Thorium-230 2.00 0.81 0.11  Iso-Th 

PRS7-AL-130 7/24/08 Thorium-232 1.48 0.19 0.08  onsite 

PRS7-AL-130 7/24/08 Thorium-232 1.48 0.45 0.08  Iso-Th 

PRS7-AL-130 7/24/08 Uranium-233/234 1.10 0.51 0.05  Iso-U 

PRS7-AL-130 7/24/08 Uranium-235 0.57 0.08 0.03 J Iso-U 

PRS7-AL-130 7/24/08 Uranium-238 1.30 0.47 0.19  onsite 

PRS7-AL-130 7/24/08 Uranium-238 1.30 0.58 0.04   Iso-U 

PRS7-AL-131 7/24/08 Actinium-227 0.81 0.07 0.14 U onsite 

PRS7-AL-131 7/24/08 Americium-241 19.00 0.01 0.03 U onsite 

PRS7-AL-131 7/24/08 Bismuth-210M 1.10 0.01 0.02 U onsite 

PRS7-AL-131 7/24/08 Cesium-137 0.86 0.00 0.02 U onsite 

PRS7-AL-131 7/24/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-131 7/24/08 Lead-210 4.20 0.26 0.32 U onsite 

PRS7-AL-131 7/24/08 Plutonium-238 29.13 0.00 3.18 U onsite 

PRS7-AL-131 7/24/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

PRS7-AL-131 7/24/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

PRS7-AL-131 7/24/08 Protactinium-231 0.71 0.00 0.79 U onsite 

PRS7-AL-131 7/24/08 Radium-226 2.13 0.55 0.05  onsite 

PRS7-AL-131 7/24/08 Thorium-228 1.64 0.51 0.13  Iso-Th 

PRS7-AL-131 7/24/08 Thorium-230 2.00 1.05 3.19 U onsite 

PRS7-AL-131 7/24/08 Thorium-230 2.00 0.67 0.14  Iso-Th 

PRS7-AL-131 7/24/08 Thorium-232 1.48 0.13 0.09  onsite 

PRS7-AL-131 7/24/08 Thorium-232 1.48 0.49 0.05  Iso-Th 

PRS7-AL-131 7/24/08 Uranium-233/234 1.10 0.75 0.02  Iso-U 

PRS7-AL-131 7/24/08 Uranium-235 0.57 0.04 0.04 U Iso-U 

PRS7-AL-131 7/24/08 Uranium-238 1.30 0.54 0.19  onsite 

PRS7-AL-131 7/24/08 Uranium-238 1.30 0.77 0.02   Iso-U 
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PRS7-AL-132 7/24/08 Actinium-227 0.81 0.00 0.14 U onsite 

PRS7-AL-132 7/24/08 Americium-241 19.00 0.01 0.03 U onsite 

PRS7-AL-132 7/24/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-132 7/24/08 Cesium-137 0.86 0.00 0.02 U onsite 

PRS7-AL-132 7/24/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-132 7/24/08 Lead-210 4.20 0.47 0.29  onsite 

PRS7-AL-132 7/24/08 Plutonium-238 29.13 0.30 2.57 U onsite 

PRS7-AL-132 7/24/08 Plutonium-238 29.13 0.00 0.02 U Iso-Pu 

PRS7-AL-132 7/24/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-132 7/24/08 Protactinium-231 0.71 0.00 0.83 U onsite 

PRS7-AL-132 7/24/08 Radium-226 2.13 0.47 0.06  onsite 

PRS7-AL-132 7/24/08 Thorium-228 1.64 0.44 0.06  Iso-Th 

PRS7-AL-132 7/24/08 Thorium-230 2.00 2.36 3.09 U onsite 

PRS7-AL-132 7/24/08 Thorium-230 2.00 1.17 0.07  Iso-Th 

PRS7-AL-132 7/24/08 Thorium-232 1.48 0.18 0.10  onsite 

PRS7-AL-132 7/24/08 Thorium-232 1.48 0.37 0.03  Iso-Th 

PRS7-AL-132 7/24/08 Uranium-233/234 1.10 0.52 0.13  Iso-U 

PRS7-AL-132 7/24/08 Uranium-235 0.57 0.03 0.08 U Iso-U 

PRS7-AL-132 7/24/08 Uranium-238 1.30 0.35 0.21  onsite 

PRS7-AL-132 7/24/08 Uranium-238 1.30 0.70 0.10   Iso-U 

PRS7-AL-133 7/24/08 Actinium-227 0.81 0.00 0.14 U onsite 

PRS7-AL-133 7/24/08 Americium-241 19.00 0.00 0.03 U onsite 

PRS7-AL-133 7/24/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-133 7/24/08 Cesium-137 0.86 0.00 0.02 U onsite 

PRS7-AL-133 7/24/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-133 7/24/08 Lead-210 4.20 0.18 0.29 U onsite 

PRS7-AL-133 7/24/08 Plutonium-238 29.13 0.00 3.16 U onsite 

PRS7-AL-133 7/24/08 Plutonium-238 29.13 0.00 0.02 U Iso-Pu 

PRS7-AL-133 7/24/08 Plutonium-239/40 29.18 -0.01 0.02 U Iso-Pu 

PRS7-AL-133 7/24/08 Protactinium-231 0.71 0.00 0.80 U onsite 

PRS7-AL-133 7/24/08 Radium-226 2.13 0.52 0.06  onsite 

PRS7-AL-133 7/24/08 Thorium-228 1.64 0.31 0.12  Iso-Th 

PRS7-AL-133 7/24/08 Thorium-230 2.00 1.85 2.86 U onsite 

PRS7-AL-133 7/24/08 Thorium-230 2.00 0.94 0.09  Iso-Th 

PRS7-AL-133 7/24/08 Thorium-232 1.48 0.21 0.07  onsite 

PRS7-AL-133 7/24/08 Thorium-232 1.48 0.26 0.04  Iso-Th 

PRS7-AL-133 7/24/08 Uranium-233/234 1.10 0.77 0.04  Iso-U 

PRS7-AL-133 7/24/08 Uranium-235 0.57 0.05 0.05 U Iso-U 

PRS7-AL-133 7/24/08 Uranium-238 1.30 0.28 0.20  onsite 

PRS7-AL-133 7/24/08 Uranium-238 1.30 0.82 0.05   Iso-U 

PRS7-AL-134 7/24/08 Actinium-227 0.81 0.07 0.13 U onsite 

PRS7-AL-134 7/24/08 Americium-241 19.00 0.02 0.03 U onsite 

PRS7-AL-134 7/24/08 Bismuth-210M 1.10 0.01 0.02 U onsite 

PRS7-AL-134 7/24/08 Cesium-137 0.86 0.01 0.02 U onsite 

PRS7-AL-134 7/24/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-134 7/24/08 Lead-210 4.20 0.33 0.30  onsite 

PRS7-AL-134 7/24/08 Plutonium-238 29.13 0.00 3.05 U onsite 

PRS7-AL-134 7/24/08 Plutonium-238 29.13 -0.01 0.02 U Iso-Pu 

PRS7-AL-134 7/24/08 Plutonium-239/40 29.18 0.00 0.01 U Iso-Pu 

PRS7-AL-134 7/24/08 Protactinium-231 0.71 0.00 0.73 U onsite 

PRS7-AL-134 7/24/08 Radium-226 2.13 0.53 0.05  onsite 

PRS7-AL-134 7/24/08 Thorium-228 1.64 0.36 0.10  Iso-Th 
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PRS7-AL-134 7/24/08 Thorium-230 2.00 0.36 3.16 U onsite 

PRS7-AL-134 7/24/08 Thorium-230 2.00 0.82 0.06  Iso-Th 

PRS7-AL-134 7/24/08 Thorium-232 1.48 0.28 0.07  onsite 

PRS7-AL-134 7/24/08 Thorium-232 1.48 0.38 0.07  Iso-Th 

PRS7-AL-134 7/24/08 Uranium-233/234 1.10 0.62 0.05  Iso-U 

PRS7-AL-134 7/24/08 Uranium-235 0.57 0.02 0.05 U Iso-U 

PRS7-AL-134 7/24/08 Uranium-238 1.30 0.30 0.20  onsite 

PRS7-AL-134 7/24/08 Uranium-238 1.30 0.70 0.05   Iso-U 

PRS7-AL-135 7/24/08 Actinium-227 0.81 0.03 0.14 U onsite 

PRS7-AL-135 7/24/08 Americium-241 19.00 0.01 0.03 U onsite 

PRS7-AL-135 7/24/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-135 7/24/08 Cesium-137 0.86 0.00 0.03 U onsite 

PRS7-AL-135 7/24/08 Cobalt-60 0.09 0.00 0.03 U onsite 

PRS7-AL-135 7/24/08 Lead-210 4.20 0.30 0.32 U onsite 

PRS7-AL-135 7/24/08 Plutonium-238 29.13 0.86 3.07 U onsite 

PRS7-AL-135 7/24/08 Plutonium-238 29.13 0.01 0.00 J Iso-Pu 

PRS7-AL-135 7/24/08 Plutonium-239/40 29.18 0.00 0.00 U Iso-Pu 

PRS7-AL-135 7/24/08 Protactinium-231 0.71 0.00 0.77 U onsite 

PRS7-AL-135 7/24/08 Radium-226 2.13 0.52 0.06  onsite 

PRS7-AL-135 7/24/08 Thorium-228 1.64 0.40 0.04  Iso-Th 

PRS7-AL-135 7/24/08 Thorium-230 2.00 0.00 3.24 U onsite 

PRS7-AL-135 7/24/08 Thorium-230 2.00 0.81 0.12  Iso-Th 

PRS7-AL-135 7/24/08 Thorium-232 1.48 0.31 0.05  onsite 

PRS7-AL-135 7/24/08 Thorium-232 1.48 0.47 0.07  Iso-Th 

PRS7-AL-135 7/24/08 Uranium-233/234 1.10 0.60 0.07  Iso-U 

PRS7-AL-135 7/24/08 Uranium-235 0.57 0.02 0.05 U Iso-U 

PRS7-AL-135 7/24/08 Uranium-238 1.30 0.39 0.20  onsite 

PRS7-AL-135 7/24/08 Uranium-238 1.30 0.75 0.05   Iso-U 

PRS7-AL-136 7/24/08 Actinium-227 0.81 0.00 0.16 U onsite 

PRS7-AL-136 7/24/08 Americium-241 19.00 0.00 0.04 U onsite 

PRS7-AL-136 7/24/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-136 7/24/08 Cesium-137 0.86 0.00 0.02 U onsite 

PRS7-AL-136 7/24/08 Cobalt-60 0.09 0.01 0.03 U onsite 

PRS7-AL-136 7/24/08 Lead-210 4.20 0.46 0.33  onsite 

PRS7-AL-136 7/24/08 Plutonium-238 29.13 2.16 3.26 U onsite 

PRS7-AL-136 7/24/08 Plutonium-238 29.13 0.00 0.01 U Iso-Pu 

PRS7-AL-136 7/24/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

PRS7-AL-136 7/24/08 Protactinium-231 0.71 0.30 0.82 U onsite 

PRS7-AL-136 7/24/08 Radium-226 2.13 0.57 0.06  onsite 

PRS7-AL-136 7/24/08 Thorium-228 1.64 0.37 0.09  Iso-Th 

PRS7-AL-136 7/24/08 Thorium-230 2.00 0.95 3.41 U onsite 

PRS7-AL-136 7/24/08 Thorium-230 2.00 0.88 0.09  Iso-Th 

PRS7-AL-136 7/24/08 Thorium-232 1.48 0.29 0.07  onsite 

PRS7-AL-136 7/24/08 Thorium-232 1.48 0.38 0.09  Iso-Th 

PRS7-AL-136 7/24/08 Uranium-233/234 1.10 0.78 0.05  Iso-U 

PRS7-AL-136 7/24/08 Uranium-235 0.57 0.05 0.04 J Iso-U 

PRS7-AL-136 7/24/08 Uranium-238 1.30 0.53 0.22  onsite 

PRS7-AL-136 7/24/08 Uranium-238 1.30 0.91 0.04   Iso-U 

PRS7-AL-137 7/25/08 Actinium-227 0.81 0.00 0.27 U onsite 

PRS7-AL-137 7/25/08 Americium-241 19.00 0.00 0.06 U onsite 

PRS7-AL-137 7/25/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

PRS7-AL-137 7/25/08 Cesium-137 0.86 0.03 0.03 U onsite 
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Sample ID Sample Date Analyte 
CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g Flags Analysis 

PRS7-AL-137 7/25/08 Cobalt-60 0.09 0.00 0.05 U onsite 

PRS7-AL-137 7/25/08 Lead-210 4.20 0.38 0.60 U onsite 

PRS7-AL-137 7/25/08 Plutonium-238 29.13 0.00 5.64 U onsite 

PRS7-AL-137 7/25/08 Plutonium-238 29.13 0.02 0.02  Iso-Pu 

PRS7-AL-137 7/25/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

PRS7-AL-137 7/25/08 Protactinium-231 0.71 0.62 1.30 U onsite 

PRS7-AL-137 7/25/08 Radium-226 2.13 0.79 0.10  onsite 

PRS7-AL-137 7/25/08 Thorium-228 1.64 0.72 0.09  Iso-Th 

PRS7-AL-137 7/25/08 Thorium-230 2.00 0.00 6.12 U onsite 

PRS7-AL-137 7/25/08 Thorium-230 2.00 1.12 0.03  Iso-Th 

PRS7-AL-137 7/25/08 Thorium-232 1.48 0.43 0.15  onsite 

PRS7-AL-137 7/25/08 Thorium-232 1.48 0.47 0.05  Iso-Th 

PRS7-AL-137 7/25/08 Uranium-233/234 1.10 0.84 0.04  Iso-U 

PRS7-AL-137 7/25/08 Uranium-235 0.57 0.00 0.02 U Iso-U 

PRS7-AL-137 7/25/08 Uranium-238 1.30 0.59 0.37  onsite 

PRS7-AL-137 7/25/08 Uranium-238 1.30 0.95 0.04   Iso-U 

PRS7-AL-138A 8/11/08 Actinium-227 0.81 0.00 0.15 U onsite 

PRS7-AL-138A 8/11/08 Americium-241 19.00 0.01 0.04 U onsite 

PRS7-AL-138A 8/11/08 Bismuth-210M 1.10 0.00 0.03 U onsite 

PRS7-AL-138A 8/11/08 Cesium-137 0.86 0.00 0.02 U onsite 

PRS7-AL-138A 8/11/08 Cobalt-60 0.09 0.01 0.02 U onsite 

PRS7-AL-138A 8/11/08 Lead-210 4.20 0.87 0.37  onsite 

PRS7-AL-138A 8/11/08 Plutonium-238 29.13 0.11 3.16 U onsite 

PRS7-AL-138A 8/11/08 Plutonium-238 29.13 0.08 0.06  Iso-Pu 

PRS7-AL-138A 8/11/08 Plutonium-239/40 29.18 0.04 0.05 U Iso-Pu 

PRS7-AL-138A 8/11/08 Protactinium-231 0.71 0.00 0.77 U onsite 

PRS7-AL-138A 8/11/08 Radium-226 2.13 1.12 0.05  onsite 

PRS7-AL-138A 8/11/08 Thorium-228 1.64 1.01 0.06  Iso-Th 

PRS7-AL-138A 8/11/08 Thorium-230 2.00 2.10 3.24 U onsite 

PRS7-AL-138A 8/11/08 Thorium-230 2.00 1.72 0.05  Iso-Th 

PRS7-AL-138A 8/11/08 Thorium-232 1.48 0.45 0.08  onsite 

PRS7-AL-138A 8/11/08 Thorium-232 1.48 0.86 0.05  Iso-Th 

PRS7-AL-138A 8/11/08 Uranium-233/234 1.10 0.79 0.06  Iso-U 

PRS7-AL-138A 8/11/08 Uranium-235 0.57 0.05 0.03 J Iso-U 

PRS7-AL-138A 8/11/08 Uranium-238 1.30 0.79 0.19  onsite 

PRS7-AL-138A 8/11/08 Uranium-238 1.30 0.78 0.02   Iso-U 

PRS7-AL-139 7/25/08 Actinium-227 0.81 0.06 0.26 U onsite 

PRS7-AL-139 7/25/08 Americium-241 19.00 0.00 0.07 U onsite 

PRS7-AL-139 7/25/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-139 7/25/08 Cesium-137 0.86 0.00 0.04 U onsite 

PRS7-AL-139 7/25/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-139 7/25/08 Lead-210 4.20 0.96 0.56  onsite 

PRS7-AL-139 7/25/08 Plutonium-238 29.13 0.00 5.66 U onsite 

PRS7-AL-139 7/25/08 Plutonium-238 29.13 0.20 0.06  Iso-Pu 

PRS7-AL-139 7/25/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

PRS7-AL-139 7/25/08 Protactinium-231 0.71 0.18 1.30 U onsite 

PRS7-AL-139 7/25/08 Radium-226 2.13 0.81 0.12  onsite 

PRS7-AL-139 7/25/08 Thorium-228 1.64 0.50 0.10  Iso-Th 

PRS7-AL-139 7/25/08 Thorium-230 2.00 0.00 6.20 U onsite 

PRS7-AL-139 7/25/08 Thorium-230 2.00 1.11 0.06  Iso-Th 

PRS7-AL-139 7/25/08 Thorium-232 1.48 0.50 0.12  onsite 

PRS7-AL-139 7/25/08 Thorium-232 1.48 0.73 0.03  Iso-Th 

3006XXXXXX-1004260002

 
387



Table 5: PRS 7 East and West Results 

Page 103 of 117

Sample ID Sample Date Analyte 
CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g Flags Analysis 

PRS7-AL-139 7/25/08 Uranium-233/234 1.10 0.85 0.06  Iso-U 

PRS7-AL-139 7/25/08 Uranium-235 0.57 0.05 0.03 J Iso-U 

PRS7-AL-139 7/25/08 Uranium-238 1.30 0.38 0.39 U onsite 

PRS7-AL-139 7/25/08 Uranium-238 1.30 0.69 0.02   Iso-U 

PRS7-AL-140 7/25/08 Actinium-227 0.81 0.09 0.27 U onsite 

PRS7-AL-140 7/25/08 Americium-241 19.00 0.02 0.07 U onsite 

PRS7-AL-140 7/25/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-140 7/25/08 Cesium-137 0.86 0.01 0.04 U onsite 

PRS7-AL-140 7/25/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-140 7/25/08 Lead-210 4.20 0.87 0.61  onsite 

PRS7-AL-140 7/25/08 Plutonium-238 29.13 5.67 6.03 U onsite 

PRS7-AL-140 7/25/08 Plutonium-238 29.13 0.10 0.07  Iso-Pu 

PRS7-AL-140 7/25/08 Plutonium-239/40 29.18 0.00 0.05 U Iso-Pu 

PRS7-AL-140 7/25/08 Protactinium-231 0.71 0.89 1.46 U onsite 

PRS7-AL-140 7/25/08 Radium-226 2.13 0.85 0.09  onsite 

PRS7-AL-140 7/25/08 Thorium-228 1.64 0.58 0.07  Iso-Th 

PRS7-AL-140 7/25/08 Thorium-230 2.00 3.28 6.24 U onsite 

PRS7-AL-140 7/25/08 Thorium-230 2.00 1.96 0.05  Iso-Th 

PRS7-AL-140 7/25/08 Thorium-232 1.48 0.57 0.10  onsite 

PRS7-AL-140 7/25/08 Thorium-232 1.48 0.64 0.06  Iso-Th 

PRS7-AL-140 7/25/08 Uranium-233/234 1.10 1.16 0.06  Iso-U 

PRS7-AL-140 7/25/08 Uranium-235 0.57 0.04 0.04 U Iso-U 

PRS7-AL-140 7/25/08 Uranium-238 1.30 1.03 0.41  onsite 

PRS7-AL-140 7/25/08 Uranium-238 1.30 1.02 0.04   Iso-U 

PRS7-AL-141 7/25/08 Actinium-227 0.81 0.00 0.25 U onsite 

PRS7-AL-141 7/25/08 Americium-241 19.00 0.03 0.05 U onsite 

PRS7-AL-141 7/25/08 Bismuth-210M 1.10 0.02 0.04 U onsite 

PRS7-AL-141 7/25/08 Cesium-137 0.86 0.00 0.04 U onsite 

PRS7-AL-141 7/25/08 Cobalt-60 0.09 0.02 0.05 U onsite 

PRS7-AL-141 7/25/08 Lead-210 4.20 0.83 0.49  onsite 

PRS7-AL-141 7/25/08 Plutonium-238 29.13 0.00 5.33 U onsite 

PRS7-AL-141 7/25/08 Plutonium-238 29.13 0.06 0.05  Iso-Pu 

PRS7-AL-141 7/25/08 Plutonium-239/40 29.18 0.00 0.04 U Iso-Pu 

PRS7-AL-141 7/25/08 Protactinium-231 0.71 0.00 1.45 U onsite 

PRS7-AL-141 7/25/08 Radium-226 2.13 0.54 0.10  onsite 

PRS7-AL-141 7/25/08 Thorium-228 1.64 0.61 0.10  Iso-Th 

PRS7-AL-141 7/25/08 Thorium-230 2.00 2.75 5.15 U onsite 

PRS7-AL-141 7/25/08 Thorium-230 2.00 0.98 0.08  Iso-Th 

PRS7-AL-141 7/25/08 Thorium-232 1.48 0.22 0.14  onsite 

PRS7-AL-141 7/25/08 Thorium-232 1.48 0.56 0.08  Iso-Th 

PRS7-AL-141 7/25/08 Uranium-233/234 1.10 0.72 0.04  Iso-U 

PRS7-AL-141 7/25/08 Uranium-235 0.57 0.08 0.04 J Iso-U 

PRS7-AL-141 7/25/08 Uranium-238 1.30 0.71 0.34  onsite 

PRS7-AL-141 7/25/08 Uranium-238 1.30 0.82 0.04   Iso-U 

PRS7-AL-142 7/25/08 Actinium-227 0.81 0.00 0.22 U onsite 

PRS7-AL-142 7/25/08 Americium-241 19.00 0.00 0.05 U onsite 

PRS7-AL-142 7/25/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

PRS7-AL-142 7/25/08 Cesium-137 0.86 0.00 0.03 U onsite 

PRS7-AL-142 7/25/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-142 7/25/08 Lead-210 4.20 0.27 0.46 U onsite 

PRS7-AL-142 7/25/08 Plutonium-238 29.13 0.64 4.13 U onsite 

PRS7-AL-142 7/25/08 Plutonium-238 29.13 0.01 0.03 U Iso-Pu 
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Sample ID Sample Date Analyte 
CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g Flags Analysis 

PRS7-AL-142 7/25/08 Plutonium-239/40 29.18 0.00 0.03 U Iso-Pu 

PRS7-AL-142 7/25/08 Protactinium-231 0.71 0.30 1.09 U onsite 

PRS7-AL-142 7/25/08 Radium-226 2.13 0.55 0.09  onsite 

PRS7-AL-142 7/25/08 Thorium-228 1.64 0.37 0.06  Iso-Th 

PRS7-AL-142 7/25/08 Thorium-230 2.00 0.00 4.77 U onsite 

PRS7-AL-142 7/25/08 Thorium-230 2.00 0.85 0.06  Iso-Th 

PRS7-AL-142 7/25/08 Thorium-232 1.48 0.25 0.11  onsite 

PRS7-AL-142 7/25/08 Thorium-232 1.48 0.40 0.06  Iso-Th 

PRS7-AL-142 7/25/08 Uranium-233/234 1.10 0.73 0.05  Iso-U 

PRS7-AL-142 7/25/08 Uranium-235 0.57 0.03 0.04 U Iso-U 

PRS7-AL-142 7/25/08 Uranium-238 1.30 0.48 0.30  onsite 

PRS7-AL-142 7/25/08 Uranium-238 1.30 0.78 0.05   Iso-U 

PRS7-AL-143 7/25/08 Actinium-227 0.81 0.18 0.27 U onsite 

PRS7-AL-143 7/25/08 Americium-241 19.00 0.00 0.07 U onsite 

PRS7-AL-143 7/25/08 Bismuth-210M 1.10 0.00 0.05 U onsite 

PRS7-AL-143 7/25/08 Cesium-137 0.86 0.00 0.05 U onsite 

PRS7-AL-143 7/25/08 Cobalt-60 0.09 0.04 0.04  onsite 

PRS7-AL-143 7/25/08 Lead-210 4.20 0.79 0.59  onsite 

PRS7-AL-143 7/25/08 Plutonium-238 29.13 0.90 5.81 U onsite 

PRS7-AL-143 7/25/08 Plutonium-238 29.13 0.07 0.05  Iso-Pu 

PRS7-AL-143 7/25/08 Plutonium-239/40 29.18 0.01 0.05 U Iso-Pu 

PRS7-AL-143 7/25/08 Protactinium-231 0.71 0.00 1.46 U onsite 

PRS7-AL-143 7/25/08 Radium-226 2.13 0.93 0.11  onsite 

PRS7-AL-143 7/25/08 Thorium-228 1.64 0.65 0.12  Iso-Th 

PRS7-AL-143 7/25/08 Thorium-230 2.00 2.21 6.29 U onsite 

PRS7-AL-143 7/25/08 Thorium-230 2.00 1.89 0.06  Iso-Th 

PRS7-AL-143 7/25/08 Thorium-232 1.48 0.35 0.16  onsite 

PRS7-AL-143 7/25/08 Thorium-232 1.48 0.75 0.05  Iso-Th 

PRS7-AL-143 7/25/08 Uranium-233/234 1.10 0.74 0.06  Iso-U 

PRS7-AL-143 7/25/08 Uranium-235 0.57 0.04 0.05 U Iso-U 

PRS7-AL-143 7/25/08 Uranium-238 1.30 0.53 0.39  onsite 

PRS7-AL-143 7/25/08 Uranium-238 1.30 0.80 0.06   Iso-U 

PRS7-AL-144 7/25/08 Actinium-227 0.81 0.00 0.22 U onsite 

PRS7-AL-144 7/25/08 Americium-241 19.00 0.02 0.05 U onsite 

PRS7-AL-144 7/25/08 Bismuth-210M 1.10 0.00 0.04 U onsite 

PRS7-AL-144 7/25/08 Cesium-137 0.86 0.01 0.03 U onsite 

PRS7-AL-144 7/25/08 Cobalt-60 0.09 0.03 0.03  onsite 

PRS7-AL-144 7/25/08 Lead-210 4.20 0.55 0.43  onsite 

PRS7-AL-144 7/25/08 Plutonium-238 29.13 0.00 4.98 U onsite 

PRS7-AL-144 7/25/08 Plutonium-238 29.13 0.13 0.07  Iso-Pu 

PRS7-AL-144 7/25/08 Plutonium-239/40 29.18 -0.01 0.07 U Iso-Pu 

PRS7-AL-144 7/25/08 Protactinium-231 0.71 0.00 1.08 U onsite 

PRS7-AL-144 7/25/08 Radium-226 2.13 0.37 0.09  onsite 

PRS7-AL-144 7/25/08 Thorium-228 1.64 0.23 0.08  Iso-Th 

PRS7-AL-144 7/25/08 Thorium-230 2.00 0.52 4.53 U onsite 

PRS7-AL-144 7/25/08 Thorium-230 2.00 0.68 0.03  Iso-Th 

PRS7-AL-144 7/25/08 Thorium-232 1.48 0.17 0.09  onsite 

PRS7-AL-144 7/25/08 Thorium-232 1.48 0.25 0.04  Iso-Th 

PRS7-AL-144 7/25/08 Uranium-233/234 1.10 0.62 0.05  Iso-U 

PRS7-AL-144 7/25/08 Uranium-235 0.57 0.04 0.03 J Iso-U 

PRS7-AL-144 7/25/08 Uranium-238 1.30 0.37 0.29  onsite 

PRS7-AL-144 7/25/08 Uranium-238 1.30 0.61 0.04   Iso-U 
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Sample ID Sample Date Analyte 
CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g Flags Analysis 

PRS7-AL-145 7/25/08 Actinium-227 0.81 0.17 0.30 U onsite 

PRS7-AL-145 7/25/08 Americium-241 19.00 0.00 0.08 U onsite 

PRS7-AL-145 7/25/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

PRS7-AL-145 7/25/08 Cesium-137 0.86 0.00 0.05 U onsite 

PRS7-AL-145 7/25/08 Cobalt-60 0.09 0.00 0.06 U onsite 

PRS7-AL-145 7/25/08 Lead-210 4.20 0.99 0.71  onsite 

PRS7-AL-145 7/25/08 Plutonium-238 29.13 2.62 6.18 U onsite 

PRS7-AL-145 7/25/08 Plutonium-238 29.13 0.27 0.06  Iso-Pu 

PRS7-AL-145 7/25/08 Plutonium-239/40 29.18 0.06 0.05  Iso-Pu 

PRS7-AL-145 7/25/08 Protactinium-231 0.71 0.87 1.39 U onsite 

PRS7-AL-145 7/25/08 Radium-226 2.13 1.00 0.13  onsite 

PRS7-AL-145 7/25/08 Thorium-228 1.64 0.76 0.10  Iso-Th 

PRS7-AL-145 7/25/08 Thorium-230 2.00 6.23 6.66 U onsite 

PRS7-AL-145 7/25/08 Thorium-230 2.00 1.33 0.08  Iso-Th 

PRS7-AL-145 7/25/08 Thorium-232 1.48 0.52 0.14  onsite 

PRS7-AL-145 7/25/08 Thorium-232 1.48 0.64 0.06  Iso-Th 

PRS7-AL-145 7/25/08 Uranium-233/234 1.10 0.89 0.02  Iso-U 

PRS7-AL-145 7/25/08 Uranium-235 0.57 0.06 0.05 J Iso-U 

PRS7-AL-145 7/25/08 Uranium-238 1.30 0.70 0.43  onsite 

PRS7-AL-145 7/25/08 Uranium-238 1.30 1.27 0.02   Iso-U 

PRS7-AL-146 7/25/08 Actinium-227 0.81 0.00 0.30 U onsite 

PRS7-AL-146 7/25/08 Americium-241 19.00 0.01 0.07 U onsite 

PRS7-AL-146 7/25/08 Bismuth-210M 1.10 0.00 0.06 U onsite 

PRS7-AL-146 7/25/08 Cesium-137 0.86 0.00 0.05 U onsite 

PRS7-AL-146 7/25/08 Cobalt-60 0.09 0.00 0.07 U onsite 

PRS7-AL-146 7/25/08 Lead-210 4.20 0.29 0.72 U onsite 

PRS7-AL-146 7/25/08 Plutonium-238 29.13 1.16 6.20 U onsite 

PRS7-AL-146 7/25/08 Plutonium-238 29.13 0.01 0.02 U Iso-Pu 

PRS7-AL-146 7/25/08 Plutonium-239/40 29.18 0.00 0.02 U Iso-Pu 

PRS7-AL-146 7/25/08 Protactinium-231 0.71 0.31 1.37 U onsite 

PRS7-AL-146 7/25/08 Radium-226 2.13 0.98 0.12  onsite 

PRS7-AL-146 7/25/08 Thorium-228 1.64 0.63 0.05  Iso-Th 

PRS7-AL-146 7/25/08 Thorium-230 2.00 2.01 6.56 U onsite 

PRS7-AL-146 7/25/08 Thorium-230 2.00 1.09 0.05  Iso-Th 

PRS7-AL-146 7/25/08 Thorium-232 1.48 0.39 0.17  onsite 

PRS7-AL-146 7/25/08 Thorium-232 1.48 0.44 0.02  Iso-Th 

PRS7-AL-146 7/25/08 Uranium-233/234 1.10 0.73 0.05  Iso-U 

PRS7-AL-146 7/25/08 Uranium-235 0.57 0.04 0.03 J Iso-U 

PRS7-AL-146 7/25/08 Uranium-238 1.30 0.75 0.35  onsite 

PRS7-AL-146 7/25/08 Uranium-238 1.30 0.79 0.04   Iso-U 

PRS7-AL-149 8/11/08 Actinium-227 0.81 0.00 0.13 U onsite 

PRS7-AL-149 8/11/08 Americium-241 19.00 0.01 0.03 U onsite 

PRS7-AL-149 8/11/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-149 8/11/08 Cesium-137 0.86 0.01 0.02 U onsite 

PRS7-AL-149 8/11/08 Cobalt-60 0.09 0.01 0.02 U onsite 

PRS7-AL-149 8/11/08 Lead-210 4.20 0.48 0.28  onsite 

PRS7-AL-149 8/11/08 Plutonium-238 29.13 0.00 2.71 U onsite 

PRS7-AL-149 8/11/08 Plutonium-238 29.13 0.40 0.06  Iso-Pu 

PRS7-AL-149 8/11/08 Plutonium-239/40 29.18 0.03 0.04 U Iso-Pu 

PRS7-AL-149 8/11/08 Protactinium-231 0.71 0.00 0.65 U onsite 

PRS7-AL-149 8/11/08 Radium-226 2.13 0.84 0.04  onsite 

PRS7-AL-149 8/11/08 Thorium-228 1.64 0.63 0.07  Iso-Th 
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Sample ID Sample Date Analyte 
CV 
pCi/g 

Result 
pCi/g 

MDC 
pCi/g Flags Analysis 

PRS7-AL-149 8/11/08 Thorium-230 2.00 0.00 2.84 U onsite 

PRS7-AL-149 8/11/08 Thorium-230 2.00 0.96 0.06  Iso-Th 

PRS7-AL-149 8/11/08 Thorium-232 1.48 0.38 0.06  onsite 

PRS7-AL-149 8/11/08 Thorium-232 1.48 0.59 0.06  Iso-Th 

PRS7-AL-149 8/11/08 Uranium-233/234 1.10 0.79 0.07  Iso-U 

PRS7-AL-149 8/11/08 Uranium-235 0.57 0.00 0.05 U Iso-U 

PRS7-AL-149 8/11/08 Uranium-238 1.30 0.49 0.17  onsite 

PRS7-AL-149 8/11/08 Uranium-238 1.30 0.83 0.05   Iso-U 

PRS7-AL-150 8/11/08 Actinium-227 0.81 0.00 0.14 U onsite 

PRS7-AL-150 8/11/08 Americium-241 19.00 0.00 0.03 U onsite 

PRS7-AL-150 8/11/08 Bismuth-210M 1.10 0.00 0.02 U onsite 

PRS7-AL-150 8/11/08 Cesium-137 0.86 0.01 0.02 U onsite 

PRS7-AL-150 8/11/08 Cobalt-60 0.09 0.01 0.02 U onsite 

PRS7-AL-150 8/11/08 Lead-210 4.20 0.63 0.35  onsite 

PRS7-AL-150 8/11/08 Plutonium-238 29.13 1.59 2.83 U onsite 

PRS7-AL-150 8/11/08 Plutonium-238 29.13 1.08 0.05  Iso-Pu 

PRS7-AL-150 8/11/08 Plutonium-239/40 29.18 0.00 0.04 U Iso-Pu 

PRS7-AL-150 8/11/08 Protactinium-231 0.71 0.00 0.73 U onsite 

PRS7-AL-150 8/11/08 Radium-226 2.13 0.91 0.05  onsite 

PRS7-AL-150 8/11/08 Thorium-228 1.64 0.82 0.10  Iso-Th 

PRS7-AL-150 8/11/08 Thorium-230 2.00 1.13 3.15 U onsite 

PRS7-AL-150 8/11/08 Thorium-230 2.00 1.69 0.04  Iso-Th 

PRS7-AL-150 8/11/08 Thorium-232 1.48 0.42 0.08  onsite 

PRS7-AL-150 8/11/08 Thorium-232 1.48 0.89 0.04  Iso-Th 

PRS7-AL-150 8/11/08 Uranium-233/234 1.10 0.90 0.04  Iso-U 

PRS7-AL-150 8/11/08 Uranium-235 0.57 0.03 0.04 U Iso-U 

PRS7-AL-150 8/11/08 Uranium-238 1.30 0.59 0.22  onsite 

PRS7-AL-150 8/11/08 Uranium-238 1.30 0.93 0.03   Iso-U 
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Table 5: PRS 7 East and West Results 
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CV Comparison Value      

bkg background       

gamma offsite Gamma Cs-137 & Hits by DOE GA-01-R MOD    

Iso-Pu Isotopic  PLUTONIUM (LONG CT) DOE A-01-R MOD     

Iso-Th Isotopic THORIUM (LONG CT) DOE A-01-R MOD     

Iso-U Isotopic URANIUM (LONG CT) DOE A-01-R MOD     

onsite Onsite gamma spec, soil screening lab      

pCi/g picoCurie/gram       

Flags: U Calculated Activity less than or equal to sample Minimum Detectable Limit   

Flags: J The associated numerical value is an estimated quantity    

NC None Calculated       

ND None Detected – result must have a “U” qualifying flag 

MDC Minimum Detectable Concentration      

Bold font Highlights results >comparison value      

NOTE: Where multiple results exist at the same sample location, isotopic analysis is more 
accurate than offsite gamma which is more accurate than onsite gamma spec. 
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Data Analysis 

One sample within the systematic sample set exceeded the comparison value for 
Th-230.  Sign Test for Th-230 indicated that the “as left” conditions pass the 
MARSSIM survey and therefore are protective of human heath and the 
environment. 42 systematic samples were collected and analyzed; per MARSSIM 
only 12 would have been required to meet the number necessary to assure 95% 
confidence in the conclusion of the sampling event.

A small number of bias samples indicated soil concentrations from isolated areas 
that had concentrations of Th-230 and U-233/234 marginally greater than the 
comparison values.  The Core Team agreed not to excavate these 3 discrete, 
small areas. The data indicates that the 95% UCL of the mean for all post 
excavation samples for these radionuclides to be less than the comparison values.  
The distribution of this data further suggests that the residual concentrations of 
Th-230 and U-233/234 are indistinguishable from background soil concentrations 
(normal distribution).Summary statistics and histogram of distribution follow on 
pages 110-113. 
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SIGN TEST 
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�������

������ �!� Sample ID Sample Date Analyte 
CV 

pCi/g 
Result
pCi/g Flags 

	� 0701-0101A-FO 4/30/08 Thorium-230 2.00 1.59 - 


� 0701-0102B-FO 6/18/08 Thorium-230 2.00 1.07 - 

�� 0701-0103A-FO 4/28/08 Thorium-230 2.00 1.20 - 

�� 0701-0104A-FO 4/28/08 Thorium-230 2.00 1.19 - 

� 0701-0105A-FO 6/9/08 Thorium-230 2.00 1.15 - 

�� 0701-0106A-FO 6/2/08 Thorium-230 2.00 0.54 - 

�� 0701-0107A-FO 5/1/08 Thorium-230 2.00 0.72 - 

�� 0701-0108A-FO 5/1/08 Thorium-230 2.00 0.75 - 

�� 0701-0109A-FO 5/2/08 Thorium-230 2.00 0.75 - 

	�� 0701-0110A-FO 5/5/08 Thorium-230 2.00 1.35 - 

		� 0701-0111A-FO 5/5/08 Thorium-230 2.00 0.66 - 

	
� 0701-0112A-FO 5/6/08 Thorium-230 2.00 0.74 - 

	�� 0701-0113A-FO 5/6/08 Thorium-230 2.00 0.95 - 

	�� 0701-0114A-FO 5/6/08 Thorium-230 2.00 0.98 - 

	� 0701-0115A-FO 5/7/08 Thorium-230 2.00 0.91 - 

	�� 0701-0116A-FO 5/7/08 Thorium-230 2.00 0.75 - 

	�� 0701-0117A-FO 5/7/08 Thorium-230 2.00 1.41 - 

	�� 0701-0118A-FO 5/14/08 Thorium-230 2.00 1.07 - 

	�� 0701-0119A-FO 5/14/08 Thorium-230 2.00 1.39 - 


�� 0701-0120A-FO 5/13/08 Thorium-230 2.00 1.42 - 


	� 0701-0121A-FO 5/13/08 Thorium-230 2.00 1.01 - 



� 0701-0122A-FO 5/13/08 Thorium-230 2.00 1.37 - 


�� 0701-0123B-FO 5/13/08 Thorium-230 2.00 2.16 + 


�� 0701-0124A-FO 5/12/08 Thorium-230 2.00 1.56 - 


� 0701-0125A-FO 5/9/08 Thorium-230 2.00 1.19 - 


�� 0701-0128B-FO 6/18/08 Thorium-230 2.00 1.57 - 


�� 0701-0129A-FO 5/16/08 Thorium-230 2.00 1.59 - 


�� 0701-0130A-FO 5/19/08 Thorium-230 2.00 1.21 - 


�� 0701-0131A-FO 5/19/08 Thorium-230 2.00 1.87 - 

��� 0701-0132A-FO 5/19/08 Thorium-230 2.00 1.47 - 

�	� 0701-0135A-FO 4/24/08 Thorium-230 2.00 1.41 - 

�
� 0701-0136A-FO 4/24/08 Thorium-230 2.00 1.12 - 

��� 0701-0137A-FO 4/23/08 Thorium-230 2.00 1.49 - 

��� 0701-0138A-FO 4/23/08 Thorium-230 2.00 1.21 - 

�� 0701-0139A-FO 4/23/08 Thorium-230 2.00 1.65 - 

��� 0701-0140A-FO 4/22/08 Thorium-230 2.00 1.58 - 

��� 0701-0141A-FO 4/22/08 Thorium-230 2.00 1.47 - 

��� 0701-0142A-FO 4/21/08 Thorium-230 2.00 1.42 - 

��� 0701-0143A-FO 3/25/08 Thorium-230 2.00 1.65 - 

��� 0701-0144A-FO 3/25/08 Thorium-230 2.00 1.07 - 

�	� 0701-0145A-FO 3/26/08 Thorium-230 2.00 1.17 - 

�
� 0701-0146A-FO 3/26/08 Thorium-230 2.00 1.08 - 

�
N=42 

���"�#��$���%&�&'��

(&$$�#����� �)!�*�	� � �

� Critical value (k)= 21 from MARSSIM Table I.3 Critcial Values for the Sign Test �

� S+<k (1<21) Passes the sign test�
The Sign Test suggests that sampling was adequate to show the area is no longer contaminated above the CV with 95% 
probability 
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Statistical Tests for Th-230 results of PRS 7 offsite results. 
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Data Analysis rg) 
I'D<.t• AI\OiYSiS l] Anolytes ] 

n• 121 ...... 0.44 
Mox • 2.16 

Ranoe• 1.72 -- 1.2617 
Median• 1.26 

VarianCe • 0.11604 
Std Dev • 0.34065 

Std Error • 0.030968 
Interquortile 

Ranoe • 0.47 
Skewness • 0.14217 

Wolsh's Outlier Test 

Suspected .-------. 
Outliers: ]1 .:::J 

Slgnlflconce ]to 
Level: ~ 

Percerdes: 

1%: 0.%2 
5% : 0.722 
10%: 0.812 
25%: 1.02 
SO%: 1.26 
75%: 1.49 
90%: 1.688 
95%: 1.87 
99%: 2.138 

Walsh's Test did not conclude that either the 
smallest or the largest 1 values are outliers at 
the 10% significance level. Change the 
number of suspected outliers to detect more 
or fewer outliers. 

With a sample size of 121, Walsh's Test achieves a 
siQniflconce level of 10%. 

Note: Data should not be excluded from 
analysis solely on the basis of this test. 

Cancel 
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This test suggests that the data may be normally 
distributed at 95% confidence. 
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 Statistical Tests for U-233/234 results of PRS 7 offsite results. 
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Data Analysis rg) 

D«o Anolysls J Anolvtes 1 

n• 10 ,...,_ 
0.28 

Mox • 1.24 
Ranoe• 0.96 -- 0.76829 
Median• 0.77 

VarianCe • 0.031939 
Std Dev • 0.17871 

Std Error • 0.021361 
Interquortile 

Ranoe • 0.213 
Skewness • 0.21739 

Wolsh's Outlier Test 

Suspected .-------. 
Outliers: ]1 .:::J 

Slgnlflconce ]w 
Level: ~ 

Percerdes: 

1%: 0.28 
5%: 0.488 
10%: 0.534 
25%: 0.64 
SO%: 0.77 
75%: 0.853 
90%: 1.025 
95%: 1.144 
99%: 1.24 

Walsh's Test did not conclude that either the 
smallest or the largest 1 values are outliers at 
the 10% significance level. Change the 
number of suspected outliers to detect more 
or fewer outliers. 

With a sample size of 70, Walsh's Test achieves a 
siQniflconce level of 10%. 

Note: Data should not be excluded from 
analysis solely on the basis of this test. 

Cancel 
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This test suggests that the data may be normally 
distributed at 95% confidence. 
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�

�

�

�

�������������������������	�������	����

Prior to and during the PRS 7 West excavation the haul road was surveyed monthly using a 
FIDLER and a NaI detector with an areal target of approximately 25%. These surveys showed 
no elevations during the entire excavation process.

The walkover that follows is a GPS assisted NaI detector walkover survey performed post 
excavation to ensure that no elevated soils above the comparison values might have remained. 
No elevated activity was detected during this walkover. 
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DISCUSSION 

A surface gamma scan of the PRS 7 East and West haul road was conducted to confirm that 
significant areas near-surface soil contamination did not exist. The scan employed a Ludlum 
Model 44-10, 2” x 2” sodium iodide (NaI) detector coupled with a Ludlum Model 2221 
ratemeter/scaler. The gamma surface scan was conducted in accordance with procedure OU1-
RP-105.321.  Detector distance from the surface was maintained as small as practical (typically 
less than 5 cm) and rates of movement relative to the surface (0.5 m/s) was selected to achieve 
a detection sensitivity that would identify residual activity of gamma-emitting radionuclides equal 
to or less than the established Mound “hot-spot” criteria. 

Target areal coverage for the PRS 7 haul route was 25% of 100% of the road surface.  The 
moisture content during these walkover activities was not a factor.  Any low lying wet areas were 
very small, isolated, and able to be avoided considering the coverage requirement.   

Audible response signals were continuously monitored for detectable increases in count rate.  
Any suspect locations were immediately rescanned in attempt to confirm as a positive 
indication.  

In addition to monitoring the audible signals, counts were integrated for 2 second intervals and 
the results logged, along with planer coordinates, through Global Positioning System (GPS) 
technology.  
A plot of the GPS-assisted scan data for the PRS 7 haul route is provided as Figure 9.  

2” x 2” Detector 

Figure 9 presents the results of the 2” x 2” detector scan of the haul route.  During the walkover, 
no “hot spot” locations were identified.  The average count rate was 5487 cpm (counts per 
minute), and the maximum count rate was 9553 cpm. 98.12% of the readings were less than 2 
standard deviations above the average and 1.88% were between 2 and 4 standard deviations 
above the average.  Data points are displayed as green (within average “background” plus 2 
standard deviations) and orange (between average plus 2 standard deviations and average plus 
4 standard deviations).  The size of a green or orange data point represents the scan coverage 
area for that count rate integration.  The cumulative frequency distribution for the 2” x 2” detector 
scans are presented in Figure 10. 
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Figure 9: Haul Road Walkover Map 

Descriptive Statistics 

Mean 5487 
Standard 
Deviation 1210 
Minimum 2385 
Maximum 9553 
# of Data 
Points 7018 

Figure 1. PRS7, 44-10 Probe 

W.E.
710.5

1462500 1463000 1463500 1464000 1464500

596000

596500

597000

597500

598000

598500

0 

132

6886 

Legend:    # of 

Readings

3006XXXXXX-1004260002

 
401



Page 117 of 117

Figure 10: Haul Road Walkover Frequency and Cumulative Distribution 
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