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" " . . . . . 

RI;COMMENDATION · .... 

__ ::This Removal Action (RA) remov~d the underground waste transfer. lines (UGls) that · 
-·previously transferred waste to WD Building from.H. R, and SW Buildings.: The UGLs 

dnclucjed the PQtel)tial Release Site~ (PRSs) 423,424; and 426. · ., " . " .. ' ,·· ,·, 

. Per-the assocb!ted Action Memor£!naum (UGL Action Memo. Rerri6val Action of Soil &, 
" "UodergTOIJnd :waste Transfer Lin~" Leading to WD Building, ~utftorize~~fAugus( 11. 

20.03, Final,. September 2003), the contaminated lines and soil assooiated with PRSs 
423~' 424, and 426 were excavated. Verification sampling was performed in accordar'lee_·..,-· , __ _ 

--- --with_:the-PRS-42-3;-424;-and.:426_:Removai-Actlori-Post=Excavatlon··:surveronif0estgns " 
·, (SUDs). This portion of the RA was successfully completed. and .resulted in the" 
. excavation and disposal of appro~mately 709 cubic yards of soil frornfJiay 2004 to Jufy 
· ·zoo~. Ttte' rr1ateriat was shipped via rail to Envirocare In Utah for, disp(jsition .. The 
· contaminants ofconcern (COCs) for tha .UGL RA and assoclated.cleanup objectives 

.. • (CQ$} that apply to PRSs 4231 424, and 426 'were Actinium~227+0; ~t 4.6 .pCVg, · 
Americiurn-241 at 63 pCilg, Cesium .. 137+0 at 3.8 pCi/g, Cobalt-60 at 0.7 pCI/g, 
Plutonlum-238 at 55 pCllg. R~dlurn-226+0 at 2.9 pCi/g, Thoriurri-"230+0 at 2.8 pCi/g, 

·. ·and Th-232+0 at.2.1 pCilg. All final veriflcationresults for this portion of the UGL'RA 
. were below ttte COs. . . . . .···. . . . 

.·•· .. After·a··thbrol!gh review of this p~rtial UGL On~cene. Coordinator (OSQ) .. 'Report. the 
> Core Team agrees that the Removal Action for PRSs 423, 4241 and 426 is complete, 

and thatall;previously. existing environmental issues associated with the UGL Removal 
· Action for .PRSs 423, 424, and 426 have been resolved; . · · 

Paul Lueasl esc , . 
· · ·:u.s~. Department of Energy 

. Springdale, Ohio · 

. Tirootl)y J. Fiseher, 
USEPA .. . . . 

Chicago, lllinoi.s :. 

...... -<s:e~/~ .. ·•···. 
. · BnanK. Nickel, ProJect Manager 

" " " 

.· t:it/ :;;.., /oS' .. 
;r I · ... 

. OEPA•· .. .. 
· Dayton, Ohio_ 

. . . . 
- . . . 
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1.0 SUMMARY OF EVENTS 

This section describes the site background and events leading up to the Removal 
Action (RA), parties involved in responding to the RA, COC determination, chronological 
narrative of the RA, and resources committed to complete the project. 

1.1 Site Conditions and Background 

Background. The locations of the UGL PRSs 423, 424, and 426 are highlighted in gray. 
on Figure A 1 of Appendix A. Other PRSs not included in this partial OSC Report, but 
ass~c~ted wi!!'J th~~G~ RA, ~~e~lso s~ow_!!:__ __________________________ --·--

--

The UGL RA was authorized by the Core Team (August 11, 2003), as documented in 
the associated Action Memo (UGL Action Memo, Removal Action of Soil & 
Underground Waste Transfer Lines Leading to WD Building, Final, September 2003). 
The RA for PRS 153 was authorized by the associated Action Memo (Action 
Memorandum/Engineering. Evaluation/Cost Analysis, Contingent Removal Action (CRA) 
for Contaminated Soil, June 2002, Final). The RA for PRSs 154 and 238 was authorized 
by Fact Sheet (PRS 154 and 238: Area 23 and Potential Hot Spot S1092, Final, 
October 2003). The RA for PRS 240 was authorized by Fact Sheet (PRS 240: Potential 
Hot Spot Location S0472, Final, October 2003). The RA for PRS 405 was authorized 
by Fact Sheet (PRS 405: Soil Contamination- Building 23, Final, March 2004). 

The level 'of soil radiological and VOC contamination present warranted a RA under 
CERCLA (Comprehensive Environmental Response, Compensation, and Liability Act). 
This OSC Report documents the completion of the RA activities authorized via the 
Action Memo for PRS 423, 424, and 426, including removal of soil contaminated above 
the CO. Verification sampling and analysis demonstrated that the remaining soil meets 
the Cleanup Criteria. 

Removal Action. The UGLs were used to connect sumps and process lines from within 
T, R, SW, and H Buildings to the WD process treatment facility for treatment of 
generated radiologically contaminated liquid and sediment waste. See tables A 1 
through A4 in Appendix A for a listing of PRSs and Non-PRS RAs associated with these 
lines. PRSs 423, 424, and 426 lines were removed, soil was remediated, and the 
surface verified, as required, and are closed by this OSC Report. 

1.2 Organization of the Removal Actions 

Table 1 lists the parties responding to the removal action, and their responsibilities. 
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Table 1: Organization of the Removal Action 

US Environmental Protection Agency 
Timothy J. Fischer 

Federal agency responsible for oversight 
SFR-5J 
77 W. Jackson Street 
Chicago, IL 60604 
312-353-2000 

Ohio Environmental Protection Agency 
Brian K. Nickel 

State agency responsible for oversight 
401 E. Fifth Street 
Dayton, OH 45402-2911 
937-285-6357 

Department of Energy, Miamisburg Closure Project 
Paul Lucas 

On-scene Coordinator (OSC) responsible for 
175 Tri-County Parkway oversight and success 
Springdale, OH 45246 
513-246-0071 

CH2M HILL Mound, Inc., 
Jim Fontaine 

Provide OSC with technical assistance, 
Environmental Restoration Project administrative support, field oversight, sample 
1 Mound Road, P. 0. Box 3030 management, site safety, photo, site documentation, 
Miamisburg, OH 45342-3030 and preparation of the OSC Report 
937-608-8220 

1.3 Objectives 

Documentation Objective. The objectives of this OSC Report are to describe the RA 
fieldwork and document successful completion of the project. Material quantities and 
disposition locations are presented in Table 2. Because this is a partial OSC Report, 
complete costs are not available to report. Total project cost for the UGL Removal 
Action will be reported in the last of the OSC reports associated with the UGL Removal 
Action. 

Table 2: Materials and Disposition 

Type of Material Date Quantity Disposal Method .Disposal Location 

Contaminated soil 5-1-04 to 709 yd3 Rail shipments to Envirocare Clive, Utah 
and asphalt (waste 7-6-04 
code 0043) 

. . 

Cleanup Objective. Contaminants and COs identified in the UGL Action Memo, the CRA 
for PRS 153, and Fact Sheets for PRSs 154, 238, 240, and 405 are as follows: 

Table 3: Soil Cleanup Objectives (pCi/g unless otherwise specified) 

Contaminant (per PRS Package) 

Actinium-227 +D 

Americium-241 

Beryllium (mg/kg) 

Bismuth-207 

Cesium-137 +D 

UGL Partial I OSC Report 
Final 

Bkgd. 

0.11 

ND 

1.3 

NO 

0.42 

Screening 
Level<2

> 

0.56 

6.3 

43.4(5) 

.16 

.76 

2 of6 

Cleanup 
Objective<3

> 
PRSs 

4.6 154, 238, 423-428, 
440 

63 423-428, 440 

43.4(5) 437-439 

1.6 440 

3.8 123, 423-436, 440 
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Contaminant (per PRS Package) Bkgd. Screening 
Level<2

> 

Cleanup 
Objective<3

> 

Cobalt-60 NC 0.07 0.7 

Lead-210 +D 1.2 1.8 7.4 

Plutonium-238 0.13 6.2 55(1) 

- - - -- - - - - - ~- ~ 

Plutonium-239/240 0.18 6.3 61.2 

Protactinium-231 +D 0.11 0.5 4.1 

Radium-226 +D 2.0 2.1 2.9 

Strontium-90 +D 0.72 10.1 94.72 

Thorium-228 +D 1.5 1.6 2.6 

Thorium-230 +D 1.9 2(6) 2.8 

Thorium-232 +D 1.4 1.5 2.1 

Tritium 1.6 7582 See note (4) 

Uranium-233 +D NE 0.48 4.8 

Uranium-234 1.1 11.6(7) 106.1 

Uranium-238 +D 1.2 1.3 2.2 

Arsenic (mg/kg) 8.6 10.6 28.5 

Ethyl benzene (mg/kg) NE 0.48(S) 0.48(S) 

Benzo(a)anthracene (mg/kg) NE 4.10 41 

Benzo(b)fluoranthene (mg/kg) NE 4.10 41 

Benzo(a)pyrene (mg/kg) NE 0.41 4.1 

lndene(1 ,2,3-c,d)pyrene (mg/kg) NE 4.10 41 

Dibenz(a,h)anthracene (mg/kg) NE 0.41 4.1 

TPH (ppm) N/a N/a 105 

Radionuclides labeled with a "+D" indicate that pertinent daughters are included within the risk calculation. 
ND - non detect NC - not calculated 
NE - not evaluated as part of the OU9 Background Soils Investigation 
(1) Value of 55 pCilg was based on Core Team decision. 
(2) more stringent of 10-e RBGV +background or Hl=1 value 
(3) more stringent of 10"5 RBGV + background or Hl=1 value 

UGL Partial I OSC Report 
Final 

3 of6 

PRSs 

123, 423-436 

440 

123, 124, 153, 
154, 240, 405, --
415, 423-440 
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(4) The 10-e RBGV is 7580 pCi/g. This value represents the cleanup objective for tritium in soil. A conservative model was developed 
to account for the potential for tritium in soil to "leach" to groundwater at unacceptable levels. The model used is described in draft 
information shared with Ohio EPA, i.e. Draft Soil Screening Level for Tritium Migration to Groundwater at the Mound Facility, facsimile 
dated 3 December 2002 (Darnell to Nickel). The resulting value of 75 pCi/g is comparable to a screening level that represents the 
activity of tritium in soil that, if transported via groundwater to the Buried Valley Aquifer (BVA), could pose unacceptable risk (exceed 
the MCL). If the 95% upper confidence limit (UCL) of the measurements of tritium in soil is less than the sereening level of 75 pCilg, 
removal is not required. If the 95% UCL is greater than 75 pCilg, further evaluation is required. 

(5) based on HI = 1 

(6)ln areas where Th-230 is not a contaminant of potential concern, Mound will use our normal sample analysis process through 
gamma spectroscopy and will assure that the result and MDA are less than 10pCilg. If the detected value for Th-230 is greater than 
MDA, Mound will reanalyze the sample. If Th-230 is a contaminant of potential concern the detection limits of the analysis will be at or 
below the listed guideline value of 0.09 pCilg above background. 

(7)The screening level is reflective of onsite Gamma Spec Laboratory capabilities and will be used to determine if additional 
characterization or removal may be necessary. Soil Screening is not an appropriate technique.for U-234. However, detection of U-235 
or U-238 is anticipated in conjunction with U-234 contamination. Positive detection of either U-235 or U-238 (above guideline values) 
will trigger alpha spectroscopic analysis of the sample. 

All final verification results (see Appendix A) for PRSs 423, 424, and 426 were below 
their respective CO. 

Removal Action Objectives: The objectives of the removal action included: 
• Project Planning, 
• Public Notification, 
• Establish Work Zones, 
• Removal of UGLs and Soil, 
• Verification/Confirmation, 
• Site Restoration, and 
• Documentation of Completion. 

1.4 Chronological Narrative of the Removal Actions 

The following is a chronological narrative of events involving the UGL RA for PRSs 423, 
424, and 426: 

Timeframe 
June 2003 

July 2003 

September 2003 

November 2003-August 
2004 

April2004 

May 2004 - June 2004 

September 2004 

September 2004 

October 2004 

November 2004 

July 2005 
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Table 4: Chronology of RA 

Activity 
PRS 423 East Removal Action (RA) authorized (as part of H 
Building RA) 
Work Plan approved for PRS 423 East (as part of H Bldg. Demo 
Work Plan} 

UGL RA authorized. 

PRS 423 East soil RA activities, and verification sampling and 
analysis {as part of H Soils RA and verification). 

Work Plan approved for PRSs 423, 424, and 426. 

RA for PRSs 423, 424, and 426 performed. 

Post-Excavation SUD for PRSs 423, 424, and 426 approved. 

Verification sampling for PRSs 423, 424, and 426 performed. 

PRS 423, 424, and 426 Backfill Packages submitted to regulators. 

Backfill of PRSs 423, 424, and 426 performed. 

UGL Partial I OSC Report for PRSs 423, 424, and 426 issued. 
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2.0 EFFECTIVENESS OF THE REMOVAL ACTION 

Verification sample results for the UGL RA for PRSs 423, 424, and 426 are presented in 
Appendix A. All results are below their respective COs. All results are below hot spot 
criteria. 

2.1 Actions Taken by Site Contractor 

CH2M Hill Mound, Inc. performed oversight, monitoring, validation, and documentation. 
--- ---Site-restoration-will- be-performed-at-a later-date-and-will-be-documented-in-the-last-of-- -- ------­

the OSC reports associated with the UGL RA. 

Photographic documentation is presented in Appendix C. 

The project met the removal action objectives as outlined in the Core T earn approved 
Action Memo (Final dated September 2003) and as performed per the Work Plan for 
Underground Lines and Soils Removal prepared by Earthline Technologies, Inc. Water 
runoff and run-on was controlled per the Erosion Control Plan for Underground and 
Soils Removal Project prepared by Earthline Technologies, Inc. CH2M Hill Mound, Inc. 
personnel prepared this OSC Report, which shows that the Removal Action objectives 
for PRSs 423, 424, and 426 were achieved, except for site restoration, which we be 
performed and documented at a later date. 

2.2 Actions Taken by Local, State, and Federal Agencies 

The Department of Energy (DOE)/MCP, the United States Environmental Protection 
Agency (USEPA), and Ohio EPA (OEPA) had oversight responsibility for the removal 
action. The DOEIMCP was the lead agency for the RA and provided the funding and 
oversight for the RA. The US EPA and OEPA had oversight responsibility for the RA and 
review of the Action Memorandum and OSC Report to ensure that the objectives were 
met. 

2.3 Actions Taken by Subcontractors 

Subcontractors involved in the project included the following: 

0 Earthline Technologies, Inc. (Ashtabula, OH) performed the excavation, 
staging (adjacent to dig site), and transportation of contaminated soil and 
debris to the onsite rail spur. 

0 Severn Trent (STL St. Louis) (St. Louis, MO) performed analysis of 
verification samples. 

0 Envirocare (Clive, UT) received contaminated waste. 
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3.0 DIFFICULTIES ENCOUNTERED 

3.1 Items that Affect the Removal Actions 

No difficulties were encountered during the removal. 

3.2 Issues of Intergovernmental Coordination 

All DOE/USEPA/OEPA interactions were good. The agencies were updated informally 
on a regular basis, and formally at monthly Core Team meetings. The Mound 2000 
Process worked well. 

4.0 RECOMMENDATIONS 

4.1 Means to Prevent a Recurrence 

The waste and contaminated soil were removed. Mound Removal Actions (RA) have 
regulator approved work plans, each of which has a section that addresses run­
on/runoff controls. In addition, the site Storm Water Pollution Prevention Plan applies to 
the entire site and is monitored by the Environmental Compliance and Analytical 
Services group. 

As a result of the removal and runoff/runoff protection, spread of contamination is 
prevented. After the removal action is complete, the requirements of CERCLA 120(h) 
are met, and USEPA has given its approval, the area will be transferred from Federal to 
private ownership. All State and Federal disposal rules will apply. 
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Table A1 - PRSs with RA & 
Sampling 

PRS Description 

123 Area 5, radioactive waste line 
break 

124 Building 48 hillside 

415 Soil contamination -
Radiological SCR 307 

423* Hot waste line, segment 1 A 
424* Hot waste line, segment 1 8 
425 Hot waste line, segment 2 
426* Hot waste line, segment 5 
427 Hot waste line, segment 6 
428 Hot waste line, segment 7 

429 Hot waste line, segment 9 
430 Hot waste line, segment 9b 
431 Hot waste line, segment 10 
432 Hot waste line, segment 11 

433 Hot waste line, segment 12 

434 Hot waste line, segment 13A 

435 Hot waste line, segment 138 

436 Hot waste line, segment 14 

437 Hot waste line, segment 3 

438 Hot waste line, segment 4 

439 Hot waste line, segment 4A 

440 Hot waste line, segment 8 
Note: This AM includes removal of other 
waste lines that may be identified during the 
course of the UGL RAs. 

*PRSs 423, 424, and 426 are the only PRSs 
included in this partial OSC Report. 

Table A2 - PRSs with Sampling 
Only (Removal Previously 

Performed) 
Description/Comment 

Old sanitary disposal (SO) plant (aka 
Old Sanitary Wastewater treatment 
Plant) I Removed 1997 

Old SO Plant Tank (Tank 205) I 
Removed 1997 
Old SO Plant Tank (Tank 206) I 
Removed 1997 
Old SO Plant Tank (Tank 207) I 
Removed 1997 
Area 4A, Sewage Sludge Drying Pits 
I Removed 1997 

Soil Contamination - Creosote I 
Removed 1996 
*removal of soil occurred previously but 
verification 
sampling was incomglete 

Table A3 - Non-PRS RA & Sampling 

Bldg. Description 

WD soil only, verification 

HH soil & concrete slab, confirmation 

23 soil only, confirmation 

125 soil only, confirmation 

SW-WD Ground level lines (abandoned) (see 
AGLs Figure 1) 

R-SW to Overhead line suspended from 
23 area stanchion to be removed with Bldgs 
AGLs 231125 demolition activities. 

FROM: ACTION MEMORANDUM, ENGINEERING EVALUATION/COST ANALYSIS, UGL ACTION MEMO,REMOVAL ACTION OF 
SOIL & UNDE~GROUND WASTE TRANSFER LINES LEADING TO WD BUILDING, September 2003, Final 



Table A4- Associated PRSs in CRA and Fact Sheets 

PRS Description 

153 Area 20, Radioactive Waste Line Break 

154 Area 23, Th Contaminated Soils 

238 Potential Hot Spot Location S 1092 

240 Potential Hot Spot Location S04 72 

405 Building 23 Oil Contaminated Soil 

FROM: Action Memorandum/Engineering Evaluation/Cost Analysis, Contingent Removal Action (CRA) for Contaminated Soil, June 
2002, Final; Fact Sheet, PRS 154 and 238: Area 23 and Potential Hot Spot S1092, Final, October 2003; Fact Sheet, PRS 240: 
Potential Hot Spot Location S0472, Final, October 2003; Fact Sheet, PRS 405: Soil Contamination- Building 23, Final, March 2004. 



Notes: 

PRS 423 VERIFICATION DATA 

AND 

BACKFILL REPORT 

The backfill report was previously submitted to the regulators in September 2004. 
It is presented here for reference purposes only. 

The data report for the H Building Soils RA is presented because it contains 
verification data for PRS 423 East, which was removed east of manhole HW-22 as 
part of the H Building demolition. (See Figure 1 map). This data report also was 
previously submitted to the regulators in August 2004 and is presented here for 
reference purposes only. 
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PRS 423 Verification Sampling Results 

6;ib;~~ lsff.r1i?d:' ~S •am~ .• ·.. . 'i : 1'?:(:~"2;; Ci' f::f.~. gt~.~~i M:::;:. Det~~;~ori b:i ~!~ r~i~:· i 
·x;coord Y,Coord 

09/01/2004 423-B-010 1Actinium~227 0.500000 PCI/GI4.64 I PCI/G I 0.50 I u I II NA I1464701.6-87T599120..193 
09/0172004 423-NS-015 -IActiriium-227 0.480000 PCI7G 14.64 lPCI/G I 0. 48-,- l.Jl ---,I NA 11464/47-: 65il 599141..1!26 
09/01/2004 423-NS~014 IActinium-227 0.470000 PCI7G 14.64 I PCI/G I 0.47 I u I I! NA 11464770.5851599153:-914 
09/01/2004 423-SS-019 ----u.ctinium-227 0.430000 PCI7G T 4.64 IPCI/G I0-:-43---,-l.JT-1: NA 1146468"7.0071599115.675 
09/01/2004 423-SS-025- IActiniun\~227 0.410000 PCI7G 14 .:El4 IPC::flGIO. 41 1 l.Jl ---,: NA 11464790.7151599170 :-o73 
09/0172004 423-B-001 -IActiriium-227 0.400000 PCI/G 1 4.64 1 Pct7G r o-:4o -1 u 1 --ITNAI14o4820.532l599183.563 
09/01/2004 423-B-002 IActinium-227 0.400000 PCITG ~- 4 .:El4 IPCI/G 10-:-.fo I uT -- IINA IT464807. 5171599176.308 
09/01T2-004 4 23-B-004 -IActinium-227 0.400000 Pcr~·L64 1 Pcr/G 1 o.4o 1 u 1 11 NA I146478D:'20ol599162~o13 
09/01/2004 423-B-009 - IActinft:im-227 0.400000 PCI/G 1 4.64 1 PCI/G 1 o.4o 1 u 1 11 NA I1464714-:7021599127:o21 
09/0172004 4 23-NS-017 IActinlum-227 0.370000 PCI/G I 4.64 I PCI/G I 0.37 I u I II NA 11464701:6811599117.602 
09/01/2004 423-SS-021 -- IAC'tinium-227 0.370000 PCI/G 14:-64 IPCI/G I o-:-37 -1 Ul -ITNAI14o4721.819l599133.858 
09/0-1/2004 42~SS-023 IActinitim-227 0.370000 PCI/G I 4.64 I PCI/G I 0.37 I u I I! NA 11464732.3441599133.827 
09/0172004 423-NS-013 IActinitim-227 0.360000 PCI/G I 4.64 I PCI/G I 0.36 I u I I: NA 11464793.5221599166.124 
09TOl72004 423-NS-016 IActinitim-227 0.340000 PCI/G 1 4:64 1 PCI/G 1 o-:34 - 1 u 1 - liNA -l14o4724. 6181 599129.77 
09/01T2o04 423-GN-028 IActinium-227 0.340000 PCI/G I 4.64 I PCI/G r o-:34 -, U I- !INA -11464732.2971599141.184 
09/01/2004 423-GN-029- !Actiniull\-227 0.330000 PCI/G 14 :-oil IPCI/G I 0-:33 ~-UT-ITNA 11464744.7811599145.985 
09/0172004 423-B-005 -.-A.ctinium-227 0.320000 PCI~4:641PCI/G I 0.32 --rl.ll -ITNA-----r1464767.617l599155.185 
09/0172004 423-B-008 -IActinium-227 0.320000 Pcr/GT4:64 IPCI!G r--o.32 -r ul- ITN.Ail464727.5041599133.422 
09/0172004 423-GN~027FD IActinium-227 0.310000 PCI7G 14:-E>I!-1 PCI/G I 0. 31 I U I II NA.--/1464717. 297!599141.184 
09/0T72004 423-B-007 IActinium-227 0.300000 PCI/GI 4.64 I PCI/G I 0.30 I u I I; NA 11464740.7331599140.889 
09/0172004 423-B-011 - IActinium-=227 0.290000 PCI/G I 4. 64 I PCI/G I 0. 29 I u I I : NA 114 64 689:5251599113.792 
09/01/2004 423-NS-018- · IActinii.im-227 0.290000 Pcr7Ci 14.64 IPC::r/G 1 o-:29--rlii--IINAIT464689.965I 599111.41 
09/01/2004 423-SS-026 IActinium-227 0.290000 PCI/GT4:641PCI!G r--o.29 1 Ul----, 1 NA 1 1464813.551599182.206 
09/01/2004 423-B-012 IActinium-227 0.270000 PCI/G I 4.64 I PCI/G I 0.27 I u I ~~11464680.5631599109.311 
09/0172004 423-SS-022- IActiniun\-227 0.270000 PCI/G I 4.64 I PCI/G I 0.27 I u I II NA I146474·L781l599145.985 
09/0172004 423-SS~024 -1Act.inium::.227 0.270000 Pcr;G 1 4.64 1 PCI/G 1 o.27~ uT- ITNAI14o4767.7o7J599158.o49 
09/0172004 423-GN-027 -IActiriium=-227 0.260000 PCI/G I 4.64 I PCI/G I 0.26 I UI-'ITNAI146-471"1-:297l599141.184 
09/0172004 423-B-006 -1Actinlum~227 0.250000 PCI!G 1 4.64 1 Pcr/G 1 o.25 1 u 1 JTN.AIHo4753.748l599147.717 
09/01 T2004 423-B-003 IActinium-227 0.240000 Pcr;G 1 4.64 1 PCIIG 1 o.24 1 u 1 rTN.AI1464793.86ll599169.267 
09/01/2004 423-SS-020 IActinium-227 0.240000 PCI/G 1 4. 64 1 PCI/G 1 o. 24 1 u 1 1--;-'NA l1464698.798l59~H21:ao6 
09/01/2004 423-SS-026FDIActiniurit-227 0.240000 PCI7G -,--4 :Ell! IPCI/G I0---:2-4 -1 IT I - ri NA- I 14 64813. 55T599182-:-206 
09/01/2004 423=-NS-012 IActinium-227 0.230000 PCI/G I 4.64 I PCI/G I 0.23 I u I II NA 11464816.5731599178.169 
09/01/2004 423-GN-030- IActinfi.im-227 0.210000 PCI~4:-oll Tl?CI/G r--o-:zl~UI-ITNA-1146-4754.7971599154.174 
0970172004 423-NS-016 1Actin1lim-228 0.640000 PCI/GIT.93 TPCI/G I 0.31 I -1- ITNA -,1464724.6181 599129.77 
09/01/2004 4 23-B-004 -- !Actinfillit-228 0.590000 PCI/G 1 1.93 1 Pcr/G 1 o.27 1 1 r:r~Ail46478b.2o6r599162.ol3 
09/01/2004 423-SS-023 -IAcTinium..:228 0.580000 PCI/G I 1.93 I PCI/G I 0.24 I I ,--;"NAI1464732.344l599133.827 
09/0172004 423-B-008 -- IActinium-228 0.500000 PCI/G I 1.93 I PCI/G I 0.23 I I It NA 11464727.5041599133.422 
09/0172004 423-SS-021 -IActinium-=228 0.440000 PCI/Gil.93-TPi:::I/G I 0.29 I I It NAIT464721.819I599133.858 
09/0172004 423-B-005 IActinitim-228 0.400000 PCI/G I 1.93 I PCI/G I 0.27 I ~---ITNAI1464767.617I599155.185 
09/0172004 423-NS~014--rA.ctinium-228 0.160000 PCI/G-,--1. 93 TPCIIG I 0. 32 I ~--1---:-NA 11464770.5851599153.914 
09/01/2004 423-SS-020 IActinium-228 0.300000 PCI/G I 1.93 I PCI/G I 0.21 I I ITNA.----rl464698.798l599121.806 
09/01T2004 423-B-001 1Ameridum..:241 0.220000 PCI/G I 63.1 I PCI/G I 0. 22 I u I II NAI1464820. 5321599183.563 
09/01/2004 423-B-004 Americium-241 0.180000 PCI/G I 63.1 I PCI/G I 0.18 I u I IINA 11464780.2061599162.013 
0910-1/2004 423-NS-014 Americium-241 0.180000 PCITG 16:r:!TPCI/G I 0.18 I u I I I NA 11464770.5851599153.914 

•due to space limitations, the letter 
I "V" , as designated in SUD, was 

PRS 423 
1 stripped from sample labels to 
I facilitate input into MEIMS 1 of 12 



! --D 
~ 

PRS 423 Verification Sampling Results 

bate;::_ !f , · /< , . . ;;;,uni.~:~·-1· ,c.l~anu~p ,V~~fs. Det~~~i~n,.Laol Data De th .. ,. .. - . • ·. . . . . 
· .· .. ; ': .J , . Sample· I,d* _·:<:-of.·; : .Ob.je. c't;i .'.:, of:;<':>• .·;-, .. '.: :;: .·. -· · .·· · · :, ., •. ~. I, ·x C,()ordl· .:Y Coord 
z~?1~Jl~~ < ,. /. ·. · .. r;re,a§,E~e :_v~/.;' ~eas~.~~ :.~f~L~~~t !' ~,~;~1 Q~al, u:lot~ _··::- , .. · .. ". .· ., 
09/01/20041423-NS-015-IArnericium-241 I 0.180000 I PCI/G I 63.1- I PCI/GI-0-:TB~ U I ~NA I1464747.65IT599f41.B26 
09/b1/20041423..:8-009 IArnericium-241 - --, 0.170000 I PCI/G I 63.1 I PCI/G 1-o-:-17-1 u !-rNA I1464714'-:-702T599f27.021 
09/01/20041423-B-010 IArnericium-241 - -~--o--:-T?oooo I PCI/G-T 63:11 PCI!Gl 0.17 1 u r- 1 NA 11464701.68715-99120.1-93 
09/01/.20041423-NS-013-IAffiericium-241 ~--o--:-160000-l PCI/G-1 63.1 I PCI/G I 0.16- I u I INA 11464793.52215-99166.124 
09/01/20041423--NS-016-IArnerfCium-241 0.150000 I PCI/G I 63.1 I PCI/G 1-0-:15-Tl.JI I NA 11464724.6181 -599129.77 
0-9/()1/20041423-NS-017 IArnericium-241 - 1- 0--:TSOOdO I PCI/G T 63 .1-T PCI/Gl------o.Ts-Tl.J-11 NA I1464701.68Tf'599117. 602 
09/01/20041423-NS-018 IAmericium-241 I 0.150000 IPCI/G I 63.11 l?CITG ~--0-:-:!.5_1_0 I I NA-W64689.9651 599111.41 
09/01/2004 1423-SS-019 IAn\ericium-241 - - l-0 .150000 I PCI/G 163.11- PCI/G 1- 0.15 I U I I NA 114 64 687.0071599115. 67 5 
09/01720041423-B-005 -IArnericium-241 -- ---·-l-0.140000 I PCI/GT-·63.CTPCI/G I 0.14 I u I I NA 11464767.61715-99155.185 
09Td1/20b41423-l3-008 IArnericium-241 - -1-0--:140000 I PCI/GI-63.1-T PCI!Gl 0.14 I u I INA 11464727.5041599133.422 
09/0l/20b4l423-ss-025 IArnericium-241 -- ,- 0--:-140000-l PCI/G I 63.1 I PCI/G I-0-:-14_I_U r -1 NA T146479b.7:!.515-99170.073 
09/01/20041423-B-002 IAn\ericium-241 - --l-0.130000-l PCI/GI IT:1-I PCI/GT--o-:-131 U I -1 NA Ti46480T.5171599176-.308 
09/01/20041423-SS-021 IArneric:ium-241 - -1-0--:130000-I PCI/G I 63.1--rPCI/G I 0.13 I U I INA l1464721.8f9TS99133.-B58 
09/01/20041423--SS-023 IArnerii::ium-241 - -·-,-0 .130000 I PCI/G I 63.1 I PCI!G I o-: 13- I -u 1 - I NA Tl464732. 31f415-9913T. 827 
0-9701/20041423-GN-028 IArnericium-241 - - 1- 0--:-:!.30000-IPCI/G I 63.1- I PCI/G 1-0-:-:1.3 --I -u r -, NA I14647:32-:-297T599141.184 
09/0IT2004l42-3-B-006 -lArnericium-241 - 1-0--:-120000 I PCI/G T- 63.11 PCI/G I 0.12 I U 
09/01/2004 1423-SS-022 -lArnericium-241 I 0.120000 I PCI/G T 63.CT PCI/G 1- o-: 12 I u 
09/d1/2@4l423..:ss-024 IAn\ericium:..241 - ---,-o .12oooo 1 PCI/G 1 63.1 1 PCI/G 1-o .12 1 u 
0-9/01/20041423-B-007 - 1Affier1dum:..2IT - - ~ 0.110000 I PCI/G T- 63~ 11 PCI/G I 0.11 I U 
09/0l/20041423-GN-027FD IAffierfcium-241 ----.---0.110000 I PCI/G T 63. CJ PCI/G 1-0.11 I U 
09/0l/20041423-GN-029 IArneriC:ium-241 - ---, 0.110000 I PCI/GI 63.11 PCI!GI-0.11 I U 
09701/2004 1423-B-011 -IArnericium-241 I 0.100000 I PCI/G (~11 PCI/G I 0.10 I U 
09/01/20041423-SS-026fi51Arnei:::icium-24T____ I 0.100000 I PCI/G T 63:11 PCI/G I 0.10 I u 
09/01/2004 1423-GN-027 IArnericium-241 I 0.100000 I PCI/GT-63-.11- PCI!Gl-0 .10 I U 
0-9/0l/2004I423.:S~012 IArnericium-241 0.098000 I PCI/G I 63.1 I PCI/G l-o:lf98 I u 
09/01/20041423-GN-030- IAffiericiurn:..241 - - --,-·D.098000- I PCI/G T 63 .1~PCI7G I 0 :o98 I U 
09/01/2004 I423::..NS-012 IArnericium-241 I 0. 097000 I PCI/G-r-63~11-PCI/G I 0. 097 I U 
09/01/20-04 1423-SS-020 IArnericium-241 I 0. 096000 I PCI/G T-63~11- PC-t!Gl----o. 096 I U 
09/01/2004I423.:SS-026 IArnericium-241 I 0.094000 I PCI/G I 63.1 I PCI/G 1- o:o94 I u 
09/01/20041423-B-003 IArnericium-241 I 0.093000 I PCI/GT 63:1-l PCI/G l-0:093 I U 
09/0l/20-041423-NS-015 IBismuth-214 I 0.630000 I PCI/Gil---:17-T PCI/G I 0.22 
09/01/20041423-B-010 IBismuth-214 I 0.620000 I PCI/G I 1.11~PCI]G I 0.14 
09/01/20-041423-NS 014 IBismuth-214 I 0.530000 I PCI/GI 1---:-17-l l?CI/G 1- o-:-2o 
09/0l/20041423-NS-012 IBismuth-214 I 0.510000 I PCI/GT-l.T?I PCf/G-I--0.09 
09/0ll2004l423.:ss-OI9~Bismuth-214 I 0.500000 I PCI/Gil:'i7-l ?Cl:TG-I--0.15 
0-9/01/20041423-NS-018 IBismuth-214 I 0.480000 I PCI/G I 1.17 I PCI/G 1- o-:-15 
09/01/20041423-B-012 IBTsmuth..:214- - -·-1 o. 47oooo 1 PCI/G 1 1.17 1 PCI/G 1- o-:-1o 
0-9/01/20041423-NS-016 -- IB-i.smirth-214- 0. 4 70000 I PCI/G I 1. 17 I PCI/G 1- 0.15 
d9/01/20041423-SS-026FD IBTsmuth-214- -- -·-l-0. 47000_0_ IPCI/G-.--1.171-PCI/G I' 0.12 
09/01/20041423-B-002 -1Bismutl1:..zn 1 o. 45oooo 1 PCI/G 1 1-:-:!.71 Pct!G"J-o-:-:!.6 
09/01/2@41423-SS-023- IBismuth-2:!.4-- I 0. 430000 I PCI/G I 1.17 I PCI/G 1- o-: 12 
09/01/2004 1423-B-004 -- IBTsmirth-214 I 0-.400000 I PCI7G T 1.17-( PCI/G I 0.15 
09/01l20041423.:S=-oo5 - IBTsmuth--214- 1 0.400000 1 PCI/G 1 1.17 1 PCI/G 1-0.14 
09/0ll2004I423-B-007 -- IBTsmu'th~2f4-. --- -· I 0. 390000 I PCI/G I 1.17 I PCI/G r 0.10 
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NA 11464-753.7481599147.117 
NA 114 €5'4744. 78115-99145.985 
NA 11464767.70715-99158.049 
NA 11464740.7331599140.889 
NA 11464717.2971599141.184 
NA 11464744.7811599145.985 
NA 11464689.5251599113.792 
NA I 1464813.551599182.206 
NA 11464717.2971599141.184 
NA l1464o80.563l599109.311 
NA 11464754.7971599154.174 
NA 114 6 4 816 . 57 31 59 917 8 . 16 9 
NA 11464698.7981599121.806 
NA I 1464813.551599182.206 
NA 11464793.8611599169.267 
NA 11464747.6511599141.826 
NA 11464701.6871599120.193 
NA 11464770.58515-99153.914 
NA 11464816.5731599178.169 
NA 11464687.0071599115.675 
NA 11464689.9651 599111.41 
NA 11464680.5631599109.311 
NA 11464724.6181 599129.77 
NA I 1464813.551599182.206 
NA 114 64807.5171599176.308 
NA 11464732.3441599133.827 
NA 114 64780.2061599162.013 
NA 11464767.6171599155.185 
NA 11464740.7331599140.889 

*Due to space limitations, the letter 
''V" , as designated in SUD, was 
stripped from sample labels to 

facilitate input into MEIMS 
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PRS 423 Verification Sampling Results 

I 
.. : . ' · <- _.. .. . Jr1ii:s cleanup .hriits 

~ai~ t d S~mple Id* CAS Name. ·:>:'Results • :_; cif . Otijecti :of 
0 ec e ·-· ·. __ ··-. _ , , ·• ' . • '; .. . r1easti.re ., . ve . . M~asure 

· x, Co.ord' 
... . I .· .. ,... II Detect,iori ·Lab Data pepth· 
Limit·· Qual Qual Units . . i •. 

. I 

Y i:oord 

... 

09/0l/2004l423-a::.oo1 IBismuth-214 I 0.380000 I PCI/G I 1.17 I PCI/G 0.21 I NA 1464820.5321599183.563 
09/0l72004Jif:Z3-B-(fa_B_ (Bismuth-2:r.r- - 0. 380000 I PCI/G I · 1.17 I PCI/G 0.14 ! NA 14o4727.5041599133.422 
09701720041423-B-006 -IBismuth-2~ - I 0. 370000 I PCI/G I 1.17 I PCI/G 0.12 , NA 1464753.7481599147.717 
09/01720041423-B-003 -Tl3ismuth-2r;r- 0. 350000 I PCI/G I 1.17 I PCI/G 0.09 I NA 1464793.8611599169.267 
09/01l2004H23-SS-024 IBismuth-214 I 0. 350000 I PCI/G I 1.17 I PCI/G 0.13 I NA 14o4767.7071599158.049 
09/01720041423-SS-026 IBismuth-214 I 0. 350000 I PCI/G I 1.17 I PCI/G 0.12 I NA 1464813.551599182.206 
09/01/2004-1423-GN-029 IBismuth-214 I 0. 350000 I PCI/G I 1.17 I PCI/G 0.10 I NA 1464744.7811599145.985 
09/01/2-004T423 ... GN-030 IBismuth-2~-- I 0. 350000 I PCI/G I 1.17 I PCI/G 0.12 : NA 1464754.7971599154.174 
09/01/2004 1423-SS-020 IBismuth-214 I 0. 340000 I PCI/G T-1 :-I71PCY7G 0.11 I NA 14-64Ei98. 7981599121.806 
09/0172004T423-SS-021 IBismuth-214 I 0. 340000 I PCI/G I 1.17 I PCI/G 0.13 I NA 1464721.8191599133.858 
09/01720041423-GN-028 IBismuth-214 I 0. 330000 I PCI/G I 1.17 I PCI/G 0-.14 I NA 14b4732.297l599141.184 
09/0172004T423-B-OI1 -IBismuth-214 --- -I - 0. 320000 -~ PCI/G T 1.17 I PCI/G 0.12 I NA 1464o89.525l599113.792 
09/01/20041423-G~f-027 IBismuth-214 I 0. 3000()() TPCI/G I 1.17 I PCI/G 0.12 i NA 146-4717.2971599141.184 
09/01/20041423-B-009 IBismuth-214 I 0.290000 I PCI/G I 1.17 I PCI/G 0.17 INA 14o4714.7021599127.021 
09/01/20041423-SS-022 IBismuth-214 I 0. 290000 I PCI/GTl:-rlTPWG 0.12 iNA 1~64744.7811599145.985 

09/0l/2004T423 SS-025 IBismuth-214 I 0. 280000 I PCI/G I 1.17 I PCI/G 0.17 I NA 14-647 90.71-51599170.07 3 
09/01/20041423-NS-017 IBismuth-214 I 0.250000 I PCI/G I 1.17 I PCI/G 0.16 INA 1464701.6811599117.602 
09/01/20041423-NS-013 IBismuth-214 I 0. 220000 I PCI/G I 1.17 I PCI/G 0.13 1 NA 1464793.5221599166.124 
09/017200ffi-23-B-001 lcesium-137 I 0.140000 I PCI/G I 3.84 I PCI/G 0.14 u NA 14 64 82---o:-5321599183~563 
09/0172004f423-B-010 !Cesium-137____ I 0.130000 · I PCI/G I 3. 84 I PCI/G 0.13 u I NA 1464701.6871599120.193 
09/01J;!004I423::.NS-014 ICesium-137 I 0.130000 I PCI/G I 3.84 I PCI/G 0.13 u I NA 1464770.5851599153.914 
09/01/2004 I423-NS ... b17 -ICe~lium-137 -- - -I -0.110000 TPCI/G T3-:84- TPCf?G 0.11 u NA 1464701.6811599117.602 
0-9/01/2004I423-ss-o25---,cesium-n7---- o.11oooo 1 PCI/G 1 3. 84 TPWG 0.11 u , NA 1464790.7151599170.073 
0-9/01720041423-B-009 ICesium-137 I 0.100000 I PCI/G I 3. 84 I PCI/G 0.10 u , NA 1464714.7021599127.021 
09/01/20041423-B-005 lcesium-137 I 0.099000 I PCI/G I 3.84 I PCI/G 0.099 u INA 14 64 7 6--r. 6171599155.185 
09/01J;!OOIT423-NS-018 ICesium-137 I 0. 098000 TE'CI/G I 3~4 T PCI/G 0.098 u INA 146408!L9651 599111.41 
09/01/20041423-SS-024 lcesium-137 I 0.095000 I PCI/G I 3.84 I PCI/G 0.095 u : NA 1464767.7071599158.049 
09/0172004T423-SS-021 lcesium-137 I 0. 093000 TPCI/G ~-:ll41PCI/G 0.093 u NA 14 64721..8191599133.858 
09/01/20041423-NS-013 lcesium-137 I 0.089000 I PCI/G I 3.84 I PCI/G 0.089 u 1 NA 14647 9T. 5221599166.124 
09/01/2004T423-NS-015 · lcesium-137 I 0. 089000 I PCI/G I 3. 84 I PCI/G 0.089 u iNA 14 64 7 4 7. 65IT599141-:-El2 6 
09/01/2004I423-NS-016~C:esi-lim-137 ___ -- -~- 0.0870-00 I PC:I/G I 3.84 I PCI/G 0.087 u iNA 1464724.6181 599129.77 
09/01/20041423-B-008 lcesium-137 I 0.086000 I PCI/G I 3.84 TPCI/G 0.086 u INA 146472-7.5041599133.422 
09/01/20041423-B-002 ICesium-137 I 0. 083000 TPci/G 13-:134 T PCI/G 0.083 u 1 NA 1464807~5171599176.308 

09/01/20041423-B-004 lcesium-137 I 0.083000 I PCI/G I 3.84 I PCI/G 0.083 u INA 14 64780.2061599162.013 
09/0l72004T423-SS-022 ICesium-137 I 0. 082000 I PCI/G I 3. 84 I PCI/G 0.082 u iNA 14o4 7 4 4. 781155!914 5. 985 
09701/2004-1423-GN-029 ICesium-137 I 0. 081000 I PCI/G I 3. 84 I PCI/G 0.081 u : NA 1464744.781 I 599145.985 
09/01T2004I423-GN-027 ICesium-137 I 0.079000 I PCI/G I 3--:ll4TPCI/G 0.079 u ! NA 1464717.2971599141.184 
0-9/01T2004I423-GN-031l-rcesium-137 I 0.078000 I PCI/G I 3.84 I PCI/G 0.078 u INA 1464754.7971599154.174 
09/01720041423-B-012 lcesium-137 I 0.077000 I PCI/G I 3.84 I PCI/G 0.077 u INA 1464680.5631599109.311 
09/0172004I423-ss=-o-2:31C:esium-l37 I o. 075000 I PCI/G I 3. 84 I PCI/G 0.075 u INA 1464732.3441599133.827 
09701/2004 Pl23-GN-027FD ICesium-137 I 0. 074000 I PCI/G I 3. 84 I PCI/G 0.074 u INA 1464717.2971599141.184 
09/01/2b041423-a-oo6 - lcesiwn::.n7 - ---, -o-: 073C)(j() 1 PCI/G 1 3. 84 1 PCI/G 0.073 u : NA 1464753.7481599147.717 
0-9/01720041423-GN-028 ICesium-137 I 0.073000 I PCI/G I 3.84 I PCI/G 0.073 u NA 1464732.2971599141.184 
b9/017200IT423-SS-02-61Cesium-137 I 0.071000 I PCI/G I 3.84 I PCI/G 0.071 u INA 1464 813 . 5515-9918 2-:-:z:o 6 

I 
•oue to space limitations, the letter 

I "V" , as designated in SUD, was 
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coiledtJa sample :i:d* CAS .• N~~~- .. 
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09/0172004142~-B-011 -ICesium-137 
09/01/20041423-B-003 - ICesi\lm-137 
09/017'200llf.f23-ss~d2o lcesium-137 
0970172004 1423-SS-019- ICe-sium-137 
09/0f72oo41423-Ns-o12 lcesium=-137 
09/01/20041423-B-007 --ICesium_-137 
09/01/200TI423-ss-026FD lcesium=-137 
09/1f1720041423-NS-015 1Coba1F·60 
09/017'2004l423-NS~014-ICobalt-60 
09/01/2004142~-B-001 1Coba1t-60 
09/01/20041423-B-005 ICobalt-60 
09/01/20041423-B-002 -ICobalt-60 
09/01/200lif.f23-B-010 ICobalt-60 
0-9/017200-41423-NS-017-- 1Cobalt..:6o 
09701720041423-NS-018- lcobalt-60 
09/01/2004 I423..:GN-02!r 1CobalF60 
09/01/200414 23-ss-=b22-ICoba1 t- 60 
09/01720041423-SS-025 1Coba1t-60 
09/0172004T423-NS~016 ICobalt-60 
09/01/2004I423-=-ss-o23 ICobalt-60 
09/01/20041423-B-011 --rcobalt=-6o 
09/01720041423-SS-024-ICoba1t-60 
09/01/200-41423-B-004 ICobalt-60 
09/01/20041423-B-006 - ICobaH:-_-60 
09/01720041423-SS~019---,Cobalt-60 
09/0l7200-41423-SS-021 ICobalt-60 
09/0172004T4-23-B-003 -ICobalt-60 
09/01720041423.::B-009 -lCobait-60 
0-970f72004142~-GN-029 lcoba1t-60 
09/01/2004I423-NS-012Itoba1t-60 
0-9/01720041423-B-008 1Coba1t-60 
09701720041T23-GN~030 ICobalt-60 
09/01720041423=-ss=020 1Coba1F60 
09TOl.72004[423-B-007 - IC6ba1t-60 
_09/01/20041423-SS-026- 1Coba1t-60 
.0~/01720041.423-GN-027 1Coba1F60 
09/0172004T423-B-012 -ICobalt-60 
09/dl720041423-ss-026FD ICobalt-:-60 
09/0172004 I423-GN=o27FD ICobalt-60 
09/017200TI423-Ns=o13--Ttoba1t-60 
09/01720041423-B-010 ILead-212 
09/01/2004142'3-B-001- ILead-212 
09/01720041423-NS-014 ILead-212 
09/01/20041421-SS-019 ILead-212 
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. <.,i .~!~t:~ ~i:3~f ~:~~:. 
0.070000 PCI/G 3.84 PCI/G 
0.066000 PCI/G 3.84 PCI/G 
0.066000 PCI/G 3.84 PCI/G 
0.062000 PCI/G 3.84 PCI/G 
0.061000 PCI/G 3.84 PCI/G 
0.058000 PCI/G 3--:84 PCI/G 
0.051000 PCI/G 3.84 PCI/G 
0.150000 PCI/G 0.76 PCI/G 
0.140000 PCI/G 0.76 PCI7G 
0.130000 PCI/G 0.76 PCI/G 
0.130000 PCI7G 0.76 PCI/G 
0.110000 PCI/G 0.76 PCI7G 
o:110000 PCI7G 0.76 PCI/G 
0.110000 PCI/G 0.76 PCI/G 
0.110000 PCI/G 0. 76 PCI/G 
0.110000 PCI7G 0.76 PCI/G 
0.100000 PCI7G 0.76 PCI/G 
0.100000 PCI/G 0.76 PCI/G 
0.096000 PCI/G 0.76 PCI/G 
o:.-o92ooo PCI/G 0.76 PCI/G 
0.090000 PCI/G o--: 76 PCI/G 
0.088000 PCI/G 0-.76 PCI/G 
0.087000 PCI/G 0.76 PCI/G 
0.085000 PCI/G 0. 76 PCI/G 
0.084000 PCI7G 0.76 PCI/G 
0.084000 PCI7G 0.76 PCI7G 
0.082000 PCI/G 0.76 PCI/G 
0.082000 PCI/G 0.76 PCI7G 
0.081000 PCI/G 0.76 PCI/G 
0.078000 PCI/G 0. 76 PCI/G 
0.077000 PCI/G 0.76 PCI/G 
0.075000 PCI/G 0. 76 PCI/G 
0.074000 PCI7G 0.76 PCI/G' 
0. 072000 PCI/G 0.76 PCI/G 
0.071000 PCI/G 0. 76 PCI/G 
0.071000 PCI/G 0.76 PCI/G 
0.070000 PCI7G 0. 76 PCI/G 
0.065000 PCI7G 0.76 PCI/G 
0.045000 PCI/G 0.76 PCI/G 
0 :cJ22000 PCI7G 0-.76 PCI7G 
0.660000 PCI7G 16.6 PCI7G 
0.650000 PCI7G 16.6 PCI/G 
0.640000 PCI/G 16.6 PCI/G 
0.600000 PCI/G 16.6 PCI7G 
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De-tec_.--~ionl Lab -·1 D_ata_l [)epth 
· LimiY> Qual Qt}a+ units X Coordl : -:,· Y -Coorcj 

·: .. ·· 

0.070 u 
o--:-o66 u 
0.066 u 
0.062 u 
0.061 u 
0.058 u 
0.051 u 
0.15 u 
0.14 u 
0.13 u 
0.13 u 
0.11 u 
0.11 u 
0.11 u 
0.11 u 
0.11 u 
0.10 u 
0.10 u 

0.096 u 
0.092 u 
0.090 u 
0.088 u 
0.087 u 
0.085 u 
0.084 u 
0.084 u 
0.082 u 
0.082 u 
0.081 u 
0.078 u 
0.077 u 
0.075 u 

-0.074 u 
0.072 u 
0.071 u 
0,071 u 
0.070 u 
0.065 u 
0.045 u 
0.022 u 
0.17 
0.12 
0.16 
0.17 

I .<·-
NA 1464689.5251599113.792 
NA 1464793.8611599169.267 
NA 1464698.7981599121.806 
NA 1464687.0071599115.675 
NA 1464816.5731599178.169 
NA 1464740.7331599140.889 
NA 1464813.5515~9182~206 
NA 1464747.6511599141.826 
NA 1464770.5851599153.914 
NA 14 64820. 5321599183--:-563 
NA 14 64 76-7. 6171599155.185 
NA 1464807.5171599176.308 
NA 1464701.6871599120.193 
NA 1464701.6811599117~602 
NA 1464689.9651 599111.41 
NA 1464732.2971599141.184 
NA 1464744.7811599145.985 
NA 1464790.7151599170.073 
NA 1{64724.6181 599129.77 
NA 1464732.3441599133.827 
NA 1464689.5251599113.792 
NA 1464767.7071599158.049 
NA 1464780.2061599162.013 
NA 1464 753.7481599147.717 
NA 1464697.0071599115.675 
NA 1464721.8191599133.858 
NA 1464793.8611599169.267 
NA 1{64714.7021599127.021 
NA 1464744.7811599145.985 
NA 1{64816.5731599178.169 
NA 1464727.5041599133.422 
NA 1464754.7971599154.174 
NA 1464698.7981599121.806 
NA 1464740.7331599140.889 
NA 1464813.551599182.206 
NA 1464717.2971599141.184 
NA 1464680.5631599109.311 
NA 1464813.551599182.206 
NA 14 64 717.2971599141.184 
NA 1464 7 93. 522159916o:.-124 
NA 1464701.6871599120.193 
NA 1464820.5321599183.563 
NA 1464770.5851599153~914 
NA 1464687.0071599115.675 

'Due to space limitations, the letter 
"V" , as designated in SUD, was 
stripped from sample labels to 

facilitate input into MEIMS 
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Date .. ~' '' · 
Collected 

09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
09/01/2004 
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. Sc:unpie··· ct~· cA.s Name ·· 
.···: . 

,·' 

423-B-004 Lead-212 
423-NS-016 Lead-212 
423-SS-025 Lead-212 
423-NS-015 Lead-212 
423-NS-018 Lead-212 
423-NS-017 Lead-212 
423-B-009 Lead-212 
423-B-005 Lead-212 
423-SS-021 Lead-212 
423-B-002 Lead-212 
423-NS-013 Lead 212 
423-B-006 Lead-212 
423-B-008 Lead-212 
423-SS-024 Lead-212 
423-SS-022 Lead-212 
423-GN-028 Lead-212 
423-SS-023 Lead-212 
423-SS-020 Lead-212 
423-GN-027FD Lead-212 
423-B-007 Lead-212 
423-SS-026 Lead-212 
423-B-012 Lead-212 
423-NS-012 Lead-212 
423-GN-029 Lead-212 
423-SS-026FD Lead-212 
423-B-003 Lead-212 
423-B-011 Lead-212 
423-GN-030 Lead-212 
423-GN-027 Lead-212 
423-NS-015 Lead-214 
423-B-010 Lead-214 
423-NS-014 Lead-214 
423-B-009 Lead-214 
423-B-008 Lead-214 
423-SS-021 Lead-214 
423-GN-029 Lead-214 
423-NS-018 Lead-214 
423-GN-027FD Lead-214 
423-B-004 Lead-214 
423-SS-024 Lead-214 
423-NS-016 Lead-214 
423-NS-017 Lead-214 
423-B-001 Lead-214 
423-B-002 Lead-214 

PRS 423 Verification Sampling Results 

'.' ,, >' ' ...... ' ~'});< uriit's . cie~nup units 
' •· ... · 

oetettion . Lab 
<'. <· R~~uhs ,' .. of' ' objecti . of-· 

: .; '\~- Me~su~e Measure 
Limit Qual 

ve· _ _. • ··.. . . . 

0.590000 PCI/G 16.6 PCI/G 0.14 
0.590000 PCI/G 16.6 PCI/G 0.13 
0.550000 PCI/G 16.6 PCI/G 0.14 
0.540000 PCI/G 16.6 PCI/G 0.19 
0.530000 PCI/G 16.6 PCI/G 0.12 
0.500000 PCI/G 16.6 PCI/G 0.12 
0.440000 PCI/G 16.6 PCI/G 0.12 
0.420000 PCI/G 16.6 PCI/G 0.11 
0.410000 PCIJG 16.6 PCI/G 0.12 
0.390000 PCI/G 16.6 PCI/G 0.16 
0.390000 PCI/G 16.6 PCI/G 0.13 
0.370000 PCI/G 16.6 PCI/G 0.10 
0.370000 PCijG 16.6 PCI/G 0.11 
0.370000 PCijG 16.6 PCI/G 0.09 
0.350000 PCI/G 16.6 PCI/G 0.1 
0.310000 PCI/G 16.6 PCI/G 0.12 
0.290000 PCI/G 16.6 PCI/G 0.13 
0.278000 PCI/G 16.6 PCI/G 0.078 
0.266000 PCI/G 16.6 PCI/G 0.11 
0.243000 PCI/G 16.6 PCI/G 0.10 
0.240000 PCIJG 16.6 PCI/G 0.10 
0.231000 PCI/G 16.6 PCI/G 0.089 
0.224000 PCI/G 16.6 PCI/G 0.068 
0.224000 PCI/G 16.6 PCI/G 0.11 
0.219000 PCI/G 16.6 PCI/G 0.090 
0.196000 PCI/G 16.6 PCI/G 0.078 
0.166000 PCI/G 16.6 PCI/G 0.098 
0.156000 PCI/G 16.6 PCI/G 0.085 
0.146000 PCI/G 16.6 PCI/G 0.077 
0.690000 PCI/G 8.92 PCI/G 0.13 
0.680000 PCI/G 8. 92 PCI/G 0.16 
0.540000 PCijG 8.92 PCI/G 0.20 
0.520000 PCijG 8.92 PCI/G 0.15 
0.480000 PCijG 8.92 PCI/G 0.11 
0.480000 PCI/G 8. 92 PCI/G 0.11 
0.480000 PCijG 8. 92 PCI/G 0.14 
0.470000 PCI/G 8. 92 PCI/G 0.14 
0.470000 PCI/G 8. 92 PCI/G 0.11 
0. 460000 PCI/G 8.92 PCI/G 0.17 
0. 460000 PCI/G 8.92 PCI/G 0.12 
0.450000 PCI/G 8.92 PCI/G 0.13 
0.450000 PCI/G 8.92 PCI/G 0.11 
0.430000 PCI/G 8. 92 PCI/G 0.17 
0.420000 PCI/G 8. 92 PCI/G 0.14 
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.i · .. . ;_. . ·i .. ··, ' ' . ' ·," ·.· · .. 
Dat·a Depth : · · · x: cciord · · Y Coorc 
Qual ·Units I 
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i NA 1464780.206 599162.013 
I NA 1464724.618 599129.77 
I NA 1464790.715 599170.073 
I NA 1464747.651 599141. 82 6 
i NA 1464689.965 599111.41 
, NA 1464701.681 599117. 602 
I NA 1464714.702 599127.021 
I NA 1464767.617 599155.185 
I NA 1464721.819 599133.858 
I NA 1464807.517 599176.308 
' NA 1464793.522 599166.124 
i NA 1464753.748 599147.717 
! NA 14 64 727. 504 599133.422 
I NA 1464767.707 599158.049 
I NA 1464744.781 599145.985 
I NA 1464732.297 599141.184 
I NA 1464732.344 599133.827 
INA 1464698.798 599121.806 
: NA 1464717.297 599141.184 
: NA 1464740.733 599140.889 
iNA 1464813.55 599182.206 
1 NA 1464680.563 599109.311 
, NA 1464816.573 599178.169 
! NA 1464744.781 599145.985 
I NA 1464813.55 599182.206 
I NA 1464793.861 599169.267 
iNA 1464689.525 599113.792 
1 NA 1464754.797 599154.174 
'NA 1464717.297 599141.184 
1 NA 1464747.651 599141.826 
INA 14 64 701. 687 599120.193 
INA 1464770.585 599153.914 
iNA 1464714.702 599127.021 
INA 1464727.504 599133.422 
INA 1464721.819 599133.858 
iNA 1464744.781 599145.985 
INA 1464689.965 599111.41 
INA 1464717.297 599141.184 
INA 1464780.206 599162.013 
'NA 1464767.707 599158.049 
! NA 1464724.618 599129.77 
INA 1464701.681 599117.602 
INA 1464820.532 599183.563 
: NA 1464807.517 599176.308 

•o'ue to space limitations, the letter 
I "V" , as designated in SUO, was 

stripped from sample labels to 
facilitate input into MEIMS 
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Date.< " · ..... · ''tiA.iJ~',. Jr~an~p- .:.urii1:~'\ '. ·, .. :·~ .i < • :. •·· .. · ·· 
Cbllecteci samr;>l~ rct;r . .,;,,,~.ED_:'I9b;e~t_··.J- . · .. b. f. ·:;'t' P_ et~_c __ ,~io.ni!J~Eioatalp~pth I ··- r---

<x co~r~~ , ~ fo~f~ 
He.~su#e • .--~\1~ •':>{ Me~.Stit.~ , .. F~f\'1'\~: Qu~l Qual pnits i-. -.:· 

09/01T20d4l423""ss 019 !Lead 214 I 0.420000 I PCI/G I 8.92 I PCI/G I 0.14 I I I NA I1464687.0011599Tl5.o75 
09/0172004I423-SS-02-s-JLead""'214 I 0. 420000 I PCI/G I B. 92 TPCI/G I 0.16 I- I ~----w;-11464790. 7151599170.073 
09/0172004T423-B-005- 1Leact--~---------r--o-:41ooo~l PCI7GT 8.92 1 PCI/G 1 0.10 1 1 1 NA I1464767.6I7J599155.1B5 
09/0ll2004I423-SS--0221Lead-214 I 0. 400000 I PCI/G I B. 92 I PCI/G I -0.11 I-- I-, NA 11464744. 78TI599145 .985 
09T01/2004l423-SS-026 ILead-214 I 0.400000 I PCI/G I 8.92 I PCI/G r-o-.1- ,-,-JNAIT464BI'3.5-5T599182.20Ei 
09/0172004T423-B-007-ILead-214 I 0.390000 I PCI/G I 8.92 IPCI/G I 0.09 I I I NA 11464740.7331599140.889 
09/0172004I423-GN-02~1Lead-214 I . 0.370000 I PCI/G I s-:92 TPCI7G I -0.10- I- I- I NA l146'4'7f7.297159914l.T84 
09/01/20041423-SS 023 ILead-214 I 0. 360000 I PCI/G I B. 92 IPCf7Gl--o:-1-4 -I -, ~ ~114 64732.3441599133.827 
09/0172004l423-GN""0281Lead-214 I 0.360000 I PCI/G I 8.92 I PCI/G I 0.13 I I I NA 11464732.2971599141.184 
09/01T2004I423-GN-03_0 __ 1Lead-214- I 0.351000 I PCI/G T 8.92 TPCI7GT----o:-o~l--l--l~ll464754.7971599154.174 
09/0172-0041423-SS-020 ILead-214 -- r-o. 350000 I PCIIGIB. 92 I PCI/G I o .10 I I I NA 114 64 698. 798T599121.80El 
09/01720041423-B-001- ILead-214 -- I 0. 342000 I PCI/G I 8. 92 )PCI/G I (f. 011 I- I-- I 'NA- fT464793. Boll599169:267 
09/01/2dd4l423-B..:012-ILead-214 I 0. 340000 I PCI/G I B. 92 I PCI/G I 0. 09 I I I NA 114 64 680.5631599109:311 
09/01720041423-ss-02EiFD ILeact-=-214 I o. 330000 I PCI/G I B. 92 I PCI/G I o .121 I I NA I 1464813.55-1599182.206 
09/0172004I423-s-=-oo6~Lead-214 I o. 320000 I PCI/G I B. 92 TPCI7'GT-----o:l_2_1_1 -, ----w;-11464753. 7481599147.717 
09701/20041423-1.3--011--ILead-214 I 0. 320000 I PCI/G I B. 92 I PCI/G I 0. 09 I I I NA 11464689.5251599113.792 
09/01T20041423-NS-012-1Lead-214 I 0.290000 I PCI/G T- 8.92 TPti/G I 0.09 ~~-~ NA l1464816.573l59917B.T69 
09/01/20b4I423-NS-01~1Lead-:IT4___ I 0.290000 I PCI/G I 8.92 I PCI/G I 0.12 I I I NA 11464793.5221599166.124 
09/01/2004l423-i3..:oo3--TP1utonium-23B I 11.100000 I PCI/G I 55 I PCI/G I 0.03 I I I NA 11464793.8611599169.267 
09/0ll2004T42-3-i3-00C IP1utonium-23B I 9. 900000 I PCI/G I 55 I PCI/G I o. 04 I I I NA 114 64820. 532T599183. 563 
09/0172004T423-B-ObB~1utonium-23B I 1. 710000 I PCI/G I 55 I PCI/G I 0. 03 I I I NA 114 64727.50415-9913-3.422 
09/0172-00-41423-SS-024 IP1utonium-23B I 0.810000 I PCI/G I 55 I PCI/G I 0.040 I J I I NA I1464767.707T599158.049 
09/01/2004T423-GN-027FDIP1utonium-23B I 0.470000 I PCI/G I 55 I PCI/G I 0.031~---T NA l1464717.2971599l41.TB4 
09/0l/20041423-B-006 IP1utonium-23B I 0.408000 I PCI/G I 55 I PCI/G I 0.030 I ~~-NAI1464T53.74BI599147.717 
09/01/2d04T423-ss-o2o I P1utonium-23B I 0. 384000 I PCI/G I 55 rPCI7GJ 0. 045 I - I- I-NA l1464o9B. 7981599121.806 
09/01/20041423-B-012 IPlutonium-238 I 0.379000 I PCI/G I 55 I PCI/G I 0.024 ~--~--INA-11464680.5631599109.311 

09/01/20041423-B-007 IP1utonium-238 I 0.369000 I PCI/G I 55 I PCI/G I 0.034 I T-1 NA-W64740. 7331599140.889 
09/01/20041423-GN-027 IPlutonium-238 I 0.306000 I PCI/G I 55 I PCI/G I 0.045 ,--~--I~TI464717.297I599141.184 
09/01/20041423-B-005 IP1utonium-23B I 0.299000 I PCI/G I 55 I PCI/G I 0.033 1-1- I-NA fi464767.617I599155.185 
09/01/20041423-B-009 IPlutonium-238 I 0. 276000 I PCI/G I 55 I PCI/G I 0. 036 . I -I-- I-NA fT464114. 7021599127.021 
0-9/01/20041423-NS 017 IPlutonium-238 I 0.247000 I PCI/G I 55 I PCI/G I 0.043 r- ~--1-NA 11464701.6811599117.602 
09/01/20041423-B-002 IPlutonium-238 I 0.236000 I PCI/G I 55 I PCI/G I 0.030 I 1~----r.JAIT464B07.517I599176.30B 
09/01/20041423-GN-030 IP1utonium-23B I 0.203000 I PCI/G I 55 I PCI/G I 0.029 I l~----w;-fT46-4754.797l599154.174 
09/01/20041423-GN 028 IPlutonium-238 I 0.180000 I PCI/G I 55 I PCI/G I 0.046 I I I NA W64732.297l599141.184 
09/01/20041423-GN-029 IPlutonium-238 I 0.178000 I PCI/G I 55 I PCI/G I 0. 035 I I I NA 11464744.7811599145.985 
09/01/20041423-NS-013 IP1utonium-23B I 0.150000 I PCI/G I 55 I PCI/G I 0.15 I U I I NA 11464793.5221599166.124 
09/01/2004T423-NS'""01-B-·IPlutonium-238 I 0.136000 I PCI7GT 55--TPCI/G I 0.033 1-1- INA W646B9.9651 599111.41 
09/01/2004l423..:ss-022 IPlutonium-238 I 0.136000 I PCI/G I 55 I PCI/G I 0.033 I I I NA 11464744.7811599145.-985 
09/01l2004T423-ss-021 IPlutonium-238 I 0.118000 I PCI/G I -55-I PCI/G I 0.0351-T--1 NA fH64721.819I599133.85B 
09/01/2004 1423-NS-015 I P1utonium-23B I 0. 079000 I PCI/G I 55 I PCI/G I 0. 021 I J I I NA 114 64 7 4 7-. 6Sfl599141.-82 6 
0-9/01/20041423-NS-014 IPlutonium-238 I 0.070000 I PCI/G I 55 I PCI/G I 0.029 I J I I NA l146477-d.5lf5l599153.914 
09701/20041423-B-011 IPlutonium-238 I 0.053000 I PCI/G I 55 I PCI/G I 0.040 I J ,--TNA m·64b89.525l599113.792 
09/01/2004I423-SS-026FDIPlutonium-23B I 0.044000 I PCI/G I 55 I PCI/G I 0.044 I u I INA I 1464813.551599182.206 
09/01/20041423-NS-012 IPlutonium-238 I 0.040000 I PCI/G I 55 I PCI/G I 0.04 I u I I NA 11464816.5731599178.169 
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Date· . . . . . . >:. · ·.· .. · -:·: ·· · yn_its c1~anup Units Detection Lab Data be th . . 
C .. 11e. ct ·d S13.mp1e Id* . CAS :Name.·· Results.. · oC. Ob)ec. t1. · .. of.: .. · .· .t· Q 

1 
.
0 

.
1
. u' ~ .X Coord Y Coorc o e ..• · .. . ·:.·· ... ·· .. · :. · .... · .. · ····Ll.IDl.·· ua ua n1.ts 

·· .• ... ·· ·.·· ... · .:.: ... , .. :.: .. ·.,· . ..-':Measure ·ve··:Measu·re :.· · 1 ..... ·. . . . ' . .. . . • . • .. ·:. .·. .... :' ., . : : ·:. .. . . I ' 
09/01/2004 423-B-004 Plutonium-238 0. 039000 PCI/G 55 PCI/G 0. 039 U I NA 14 64780.206 599162.013 
09/01/2004 423-SS-023 Plutonium-238 0. 039000 PCI/G 55 PCI/G 0. 039 U I NA 14 64732.344 599133.827 
09/01/2004 423-SS-026 P1utonium-238 0. 037000 PCI/G 55 PCI/G 0. 037 U 1 NA 1464813.55 599182.206 
09/01/2004 423-B-010 Plutonium-238 0. 035000 PCI/G 55 PCI/G 0. 035 U I NA 14 64 701. 687 599120.193 
09/01/2004 423-SS-025 Plutonium-238 0.034000 PCI/G 55 PCI_iG 0.034 U NA 1464790.715 599170.073 
09/01/2004 423 SS-019 Plutonium-238 0.031000 PCI/G 55 PCI/G 0.031 U ; NA 1464687.007 599115.675 
09/01/2004 423-NS-016 Plutonium-238 0.025000 PCI/G 55 PCI/G 0.025 U : NA 1464724.618 599129.77 
09/01/2004 423-SS-025 P1utonium-239/240 0.530000 PCI/G 62 PCI/G 0.01 INA 1464790.715 599170.073 
09/01/2004 423-B-003 Plutonium-239/240 0.203000 PCI/G 62 PCI/G 0.026 I NA 1464793.861 599169.267 
09/01/2004 4 23-B-001 P1utonium-239/240 0.118000 PCI/G 62 PCI/G 0. 02 6 i NA 14 64820. 532 599183.563 
09/01/2004 423-NS-013 Plutonium 239/240 0.100000 PCI/G 62 PCI/G 0.1 U 1 NA 1464793.522 599166.124 
09/01/2004 423-B-008 P1utonium-239/240 0. 041000 PCI/G 62 PCI/G 0. 024 J I NA 1464727.504 599133.422 
09/01/2004 423-SS-026FD Plutonium-239/240 0.041000 PCI/G 62 PCI/G 0.041 U 'NA 1464813.55 599182.206 
09/01/2004 423-GN-027 Plutonium-239/240 0. 033000 PCI/G 62 PCI/G 0. 033 U 1 NA 14 64 717.297 599141.184 
09/01/2004 423-B-007 P1utonium-239/240 0. 032000 PCI/G 62 PCI /G 0. 032 U ; NA 14 64 7 4 0. 7 33 599140.88 9 
09/01/2004 423-SS-020 Plutonium-239/240 0. 031000 PCI/G 62 PCI/G 0. 031 U : NA 14 64 698.798 599121.806 
09/01/2004 423-B-004 Plutonium-239/240 0.030000 PCI/G 62 PCI/G 0.03 U INA 1464780.206 599162.013 
09/01/2004 423-B-011 Plutonium-239/240 0.030000 PCI/G 62 PCI/G 0.030 U INA 1464689.525 599113.792 
09/01/2004 423 NS-017 P1utonium-239/240 0.030000 PCI/G 62 PCI/G 0.03 U INA 1464701.681 599117.602 
09/01/2004 423-SS-023 P1utonium-239/240 0. 030000 PCI/G 62 PCI/G 0. 03 U I NA 14 64732.344 599133.827 
09/01/2004 423 SS-026 P1utonium-239/240 0. 030000 PCI/G 62 PCI/G 0. 030 U I NA 14 64813.55 599182.206 
09/01/2004 423-SS-022 P1utonium-239/240 0.029000 PCI/G 62 PCI/G 0.029 U INA 1464744.781 599145.985 
09/01/2004 4 23-NS-018 P1utonium-239/2 40 0. 028000 PCI/G 62 PCI/G 0. 028 U ' NA 14 64 68 9. 965 599111. 41 
09/01/2004 423-SS-021 Plutonium-239/240 0.027000 PCI/G 62 PCI{G 0.027 U : NA 1464721.819 599133.858 
09/01/2004 423-GN-029 Plutonium-239/240 0.027000 PCI/G 62 PCI/G 0.027 U INA 1464744.781 599145.985 
09/01/2004 423-B-006 Plutonium-239/240 0.024000 PCI/G 62 PCI/G 0.024 U 1 NA 1464753.748 599147.717 
09/01/2004 423-GN-027 FD Plutonium-239/240 0. 024000 PCI/G 62 PCI/G 0. 013 J 1 NA 14 64 717.297 599141.184 
09/01/2004 423-B-002 P1utonium-239/240 0. 023000 PCI/G 62 PCI/G 0. 023 · U I NA 14 64807.517 599176.308 
09/01/2004 423-NS-015 Plutonium-239/240 0.021000 PCI/G 62 PCI/G 0.021 U [ NA 1464747.651 599141.826 
09/01/2004 423-SS-024 Plutonium-239/240 0. 020000 PCI/G 62 PCI/G 0. 02 U : NA 14 64 767.707 599158.049 
09/01/2004 423-B-009 P1utonium-239/240 0. 019000 PCI/G 62 PCI/G 0. 017 J 1 NA 14 64714.702 599127.021 
09/01/2004 423-NS-016 P1utonium-239/240 0.019000 PCI/G 62 PCI/G 0.019 U INA 1464724.618 599129.77 
i09/01/2004 423-B-005 P1utonium-239/240 0.016000 PCI/G 62 PCI/G 0.016 U INA 1464767.617 599155.185 
1 09/01/2004 423-GN-030 Plutonium-239/240 0.016000 PCI/G 62 PCI/G 0.016 U 1 NA 1464754.797 599154.174 
09/01/2004 423-B-012 Plutonium-239/240 0.015000 PCI/G 62 PCI/G 0.014 J INA 1464680.563 599109.311 
09/01/2004 423-NS-012 Plutonium-239/240 0. 014000 PCI/G 62 PCI/G 0. 014 U I NA 1464816.573 599178.169 
09/01/2004 423-NS-014 P1utonium-239/240 0. 013000 PCI/G 62 PCI/G 0. 013 U I NA 14 64770.585 599153.914 
09/01/2004 423-SS-019 Plutonium-239/240 0. 012000 PCI/G 62 PCI/G 0. 012 U , NA 14 64 687.007 599115. 675 
09/01/2004 423-B-010 P1utonium-239/240 0.010000 PCI/G 62 PCI/G 0.01 U 

1 
NA 1464701.687 599120.193 

09/01_{_2004 423-GN-028 P1utonium-239/240 0.010000 PCI/G 62 PCI/G 0.01 U INA 1464732.297 599141.184 
09/01/2004 423-NS-015 Potassium-40 23.000000 PCI/G 47.8 PCI/G 1.0 INA 1464747.651 599141.826 
09/01/2004 423-B-004 Potassium-40 22.200000 PCI/G 47.8 PCI/G 0.9 INA 1464780.206 599162.013 
09/01/2004 423-SS-019 Potassium-40 21.100000 PCI/G 47.8 PCI/G 0.2 [ NA 1464687.007 599115.675 
09/01/2004 423-NS-016 Potassium-40 20.600000 PCI/G 47.8 PCI/G 0.5 L_NA_J-4647_24.618 599129.77 
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PRS 423 Verification Sampling Results 

g~ii.:t~~ s~.2lero•~ CAS "~~e-----: ; . . < ., ' • ;::U;\~ S1 v:':' f~;;:6~\' ~ft,SR ~·(~~tio~l L~bl ~afal ~~pt 
'" ;: · ·· '• '.· ." .~· .?' . .:. :. " ... ,Neasu~e~: 've .. Meii~4're ra_m~t qual Qu~} unit 

;:' 

.X Coord! · . · Y Coo~·d 
.. , .. 

09/01/20041423-NS-014 Potass1lim-4-0 I 20 0 500000 T PCI/G I 4 7 0 8 I PCI/G I - 0 0 8 
0970l/2004l423-l3-010 Potassiuin-40- --- -l-18o800000 IPCI/G I 47:8TPCI/G I-Oo9 
09/01/20041423-SS-0:25 Potassium-40 -1-170300000 IPCI/G I 4708---r-Pci/G I 009 
09/01/20041423-NS-018 Potassium-40 - -- I 16:'5000001 PCI/G 147 0 8 I PCI/G I - 0 0 6 
09/01/2004 14D-NS-017 Potassium-40 l-16o4000CJO-I PCI/G l-4-r:-8 I PCI/GT-Oo8 
09/01/20041423-B-002 Potassium-40- - - I 16o300000I PCI/G T4"1:'8---r-Pci/GI-Oo9 
09/01/:20041423-SS-021 Potassium-40 - l-16o100000 I-PCI/GI4~---r-Pci/G I Oo7 
09/01/2004 1423-SS-023 Potassium-40 --- ~ -15:'900000-IPCI/G I 47 0 8 I PCI/G-1 -o 0 8 
09/01/20041423-B-005 Potassium-40 - -1-15-0200000 I PCI/G I 4708 I PCI/G 1- Oo5 
09/01/20041423-B-009 Potassium-40 ~--15 o1000M IPCI/G-147 0 8 I PCI/G I 1.1 
0970T/2004I423-B-001 Potassium-40 1-14--:--.woooo 1--p(:-I/G 1 470 8( PCI/G I 1 
09/01/200414:23-NS-013 Potassium-40 I 130600000 IPCI/G l47o8 I PCI/G I 002 
09/01/20041423-SS-024 Potassrum-4_0_ I u--:-4ooooo I PCI/t 1 47--:-a 1 PCI/GT -o 0 7 
b9/01/2CJ041423-GN-028 Potassiuiii-40- -----1-12 o 500000 1-l?CI/G 147 o 8 I PCI/G I 0 0 9 
09701/20041423-SS-022 Potassium-40 - ,-11o70000o-r PCI/G T-4..,--:-s I PCI/G I 007 
0970T/20-04 1423-l~-008 Potassium-40 I lr:-1000001 PCI/G 14~ I PCI/Gl-Oo 9 
09/01/2004 1423-B-006 Potassium-40 -- -T-10o500000 IPCI/G 147 o8 I PCI/G I Oo 7 
09/01/2004 1423-SS-020 Potassium-40 -~- 9~ooooo---r PCI/G r 47.8 I PCI/G I 0 0 4 
09/0f/20041423-s:..oo7 Potassium-40 -- l-8-:800000-1 PCI/G I 47:8 ---r-Pci/G I - 0 o 6 
09/0f/2004 1423-NS-012 Potassium-40 I' a-:-200000- I PCI/G I 4 7 0 8 I PCI/G I -·o 0 4 
09/01/20041423-B-011 Potassium-40 -~-7-:-aooooo-IPCI/G I 47o8 I PCI/G 1- Oo6 
09/01/20041423-B-003 Potassium-40 - -~-706000-00- I-PCI/GT47o8 I PCI/G I 005 
09/01/20041423-GN-029 Potassium-40 - 1- 7-:-6ooooo- I?C:I/G I 47 0 8 -r PCI/G I 1 
09/0f/20-0414-2-3-SS-026 Potassium-40 1- 7-:-300000- I PCI/G I 47 oS I PCI/G I-- Oo7 
09/0ll/2004I423~SS-026FD Potassium-40 --~-70300000 I PC!7GT-47o8 I PCI/G l-005 
09/01/20041423-GN-027 Potassium-40 I 6-:200000 IPCI/G 14~ I PCI/G I -o 0 7 
09/01/20041423-GN-030 Potassiurn-40 - ~-50500000 I PCI/G I 4708 I PCI/G I 005 
09/01/2004 I 42-3-GN-027FD Potassium-40 I 5~300000 IPCI/GT 4708 I PCI/G I-Clo6 
09/01/20041423-B-012 Potassium-40 I 4 0 200000- ,-PCI/G r-47.8 T PCI/G I- o-:-6 
09/01/20041423-B-010 Radium-226 I b o 750000- 1-PCI/G T 3--:-011 PCI/G I .. 0 o 49 
09/01/20041423-NS-015 Radium-226 I b o 640000 I PCf/G l 3-:-01 I PCI/G I - 0:-5 3 
09/0f/20041423-B-004 Radium-226 o:630000- I-PCI/GI3o01rPCI/G I-Oo45 
09/01/2004 1423-B-009 Radium-226 I- o-: 500000 IPCI/G I 3o 01 -I PCI/G I 0 0 43 
09/01/20041423-NS-014 Radium..:2~ o-:-5ooooo- ~--E>cr/G 13-:-oirPCI/G 1 o 0 48 
09/0f/20041423-SS-021 Radium-226 1- b-:-490000- IPCI/G I 3o01 I PCI/G 1- o:-36 
09/01/2004 1423-NS-012 Radium-226 - - 1- b-:-480000-l PCI/G T- 3-:-Gl ,--PCI/GI-0014 
09T01/2004I423-SS-019 Radium-226 -1 00470000 I PCI/G T 3-:-01 I PCI/G l-0042 
09/01/20041423-SS-020 Radium-2~ -00430000- I PCI/G l3o01 f PCI/G I Oo29 
09/01/20041423-B-008 Radium-2~- - ----,-0-o 420-000- 1-PCI/G -13-:-01 I PCI/G I 0 o 33 
09/01/2004 1423-B-011 Radium-226 I Oo420000~ PCI/G 13-:-oT I PCI/G I Oo30 
09/01/20041423-NS-013 Radium-2~ -- ----.-Oo420000-- 1-PCI/G I3-:-Cl1 I PCI/G I Oo42 
09/01/20041423-GN-027 Radiurn-2~ - -~-0 o 420000~ PCI/G -J 3-:--01"!PCI/G 1- 0 017 
09/01/20041423-NS-018 Radium-2~- -- -~--0-:'110000- 1-----pc;I/G -~ 3-:-<HrPCI!G I -0 o 39 
09/01/20041423-B-002 Radium-226 - 1- Oo400000 IPCI/G ~3001 I PCI/G I Oo40 
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NA 1464770058515991530914 
NA 146T7oro 6871 5~r912o o193 
NA 1464790o715l599170o073 
NA 146-46890 9651 599111.41 
NA 146470lo 68TI 599117 o 602 
NA 1464807 0 51715991760 308 
NA 146-4 7210 819159913-3 0 858 
NA 1464 732 0 3441 59913-3 0 827 
NA 146'f767o617l5991~5o185 
NA 14 64 71407021599127 0 021 
NA 1464820 0 532159918"10 563 
NA 1464793052215991660124 
NA 1464767o707l599158o049 
NA 1464732029715991410184 
NA 1464744 0 7811599145 0 985 
NA 14o4727o50415991~3o422 

NA 14 64753 0 74815991410 717 
NA 1464698o798l599121o806 
NA 146474(L 73'3l 599140 o 889 
NA 1464816o573l599178o169 
NA 14 64689 0 5251599113 0 792 
NA 1464793086115991690267 
NA 14 64744 0 78TI59-9145 o 985 
NA 14648l3o~51599182o206 
NA 14o4 813 0 551599182 0 2o6 
NA 1464717o297l599141o184 
NA 1464754079715991540174 
NA 1464717o297l599141o184 
NA 14646800 503159-91090 311 
NA 1464701o687l599120o193 
NA 1464747o651159914io826 
NA 14 64 78G-:-2o6T599162 o 013 
NA 1464714o702l599127o021 
NA 1464770o585l599153o914 
NA 14 64 72To 8:191599133 o 858 
NA 1464816o573l599178o169 
NA 1464687o007l5991l5o675 
NA 14 64698 0 7981599121. 8o6 
NA 1464727o504l599133o422 
NA 1464689052515991130792 
NA 1464793o522l599166o124 
NA 1464717o297l599141o184 
NA 146468909651 599111.41 
NA 14 648o...,.-:-5ITI599176 0 308 

*Due to space limitations, the letter 
"V" , as designated in SUD, was 
stripped from sample labels to 

facilitate input into MEIMS 
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Date' , • ~• · .,. ·····'· ·.. · .. · · ·· · , ...... . 
c;c)uect~·cr: s~~f)i~ Ict'~, • CF\s 'N~n\e 

. "' . =.- ~: : . ~ . . . : ·. :· : 

09/0l/2004I423~B-012 Radium-226 
09/0172004142-3-SS-025 Radium-226 
09/0172004I423-SS~026FD Radium-226 
09/0l720041423-B~001 Radium-226 
09/01720041423-SS-026 Radium-226 
09/01720041423-GN-028 Radium-226 
09/0172004I423-s::..oo3 Radium-226 
09/01/2004T423-NS~016 Radium-226 
09/01720041423-SS-022 Radium-226 
09/01720041423-GN-027FD Radium-226 
09/01/20041423-NS-017 Radium-226 
09/01720041423-SS--0-23 Radium-226 
09/01720041423-GN-029 Radium~226 

09/01/2004l42:f=.B-006 Radium-226 
09/0il20041423-ss-=-024 Radium-226 
09/0172004I423::..B~005 Radium-226 
09/01720041423-B-007 Radium-226 
09/0l72004f423-GN-030 Radium-226 
09/01/2004I42:r=Ns-oiE> Radium-228 
09/01/2004l423::..B-004 Radium-228 
09/01/20041423-SS-023 Radium-228 
09/01720041423-B-008 Radium-228 
09/01/20041423-SS--021 Radium-228 
09/017200414 23=8-005 Radium-228 
09/0i72004142J-NS--014 Radium-228 
09/01720041423-SS-020 Radium-228 
09/01720041423-NS-014 Thallium-208 
09/01/200ffi23::..NS-015 Thallium-208 
09/01720041423-B-002 Thallium-208 
09/01/200414 2 3-SS--02 5 Thallium-208 
09/01720041423-SS-019 Thallium-208 
09/01720041423-NS-017 Thallium-208 
09/01/20041423-NS-018 Tha1lflim-2-oe 
09/01/20041423-B-004 Thallium-208 
0970i7200IT423-NS~016 Thallium-208 
09701720041423-GN-028 Thallium-208 
09T0172004l423-SS--023 Thallium-208 
09/01720041 423-SS~024 Thallium-208 
09/01720041423-NS--013 Thallium-208 
09/01/20041423-ss..:o21 Thallium-208 
09/0T72004l423-B-010 Thallium-208 
09/0l72004T423-B-0-05 Thal1ium-208 
09/01720041423~8-001 Thallium-208 
09/0172004f423-B-009 Thallium-208 
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PRS 423 Verification Sampling Results 

· .. · . . .· '··~ ·U~itS. c:i~arnlp • unit{ Det.ec~ion . Lab Data ~epth 
Restiitis'·; of ... Qbjecti ·:·of , Limit Qual Qual !;Jnits ·> · ·· M·eas.ure ' ye- ; Measure · · · . · 1 · 

·.______:_:___: ·. 

;· 

X, Coord ·Y Coord 

0. 400000 I PCI/G T 3. 01 ll?CflG I0-:-31 I I I I NA 1464680.563 599109.311 
0.390000 I PCI/G I 3.01 I PCI/G 10.39 I u I I! NA 1464790.715 599170.073 
0. 390000 TPCI/G )3. 01 I PCI/G I 0~33 I I II NA 1464813.55 599182.206 
0.380000 IPCI/G )3.0T IPCI/G r 0-.27 I I I, NA 14o4820.532 599183.563 
0. 380000 -1 PCT7G 13 .--or-1 PCI/G I o-:32 I I I I NA 1464813.55 599182.206 
0. 370000 T PCI/G 13.01- lPCI/G I 0. 34 I I I I NA 1464732.297 599141.184 
0.360000 I PCI/G I 3.-01 IPCf7G I 0.27 I I II NA 1464793.861 599169.267 
0.360000 l PCI/Gr3.01 !PCI/GI0.36 I u I I!NA 14o4724.618 599129.77 
0. 360000 1-PCI/G r-3 .--or-1 PCI/G I 0-.29 I I II NA 1464744.781 599145.985 
0. 350000 TPCI/G I 3.()11 PCI/G I 0~33 I I I I NA 1464717.297 599141.184 
o. 34oooo 1 PCI/G 1 3 .-o1 r Pcf7G 1 o-:-34 1 u 1 1 : NA 1464701.681 599117.602 
0.340000 TPCI/G I 3:or-l PCI/G r 0.34 I U I II NA 14o4732. 344 599133.827 
0.340000 I PCI/G r 3.01 IPCI/G I 0.34 I U I I! NA 1464744.781 599145.985 
0.330000 I PCI/G l 3:01 T PCI/G 1- 0.31 I I I; NA 1464753.748 599147.717 
0. 330000 TPCI/G (3.01 IPti/G r--o. 33 I u I I INA 1464767.707 599-158:049 
0. 320000 I PCI/G (3 .-01 IPCI/G I 0. 32 I U I I I NA 1464767.617 599155.185 
0.2800~TPCI/G I 3.01 I PCI/G ,- 0-.-28 I u I I : NA 1464740.733 599140.889 
0.260000 I PCI/G I 3.-01 T PCI/G I o-:-26 I U I I : NA 1464754.797 599154.174 
o.64oooo TPcr;e; l3.oo !Pcm r--a.31 1 1 11 NA 1464724.618 599129.77 
0.590000 TPCI/G 13.06 I PCI/G I 0.28 I I I: NA 1464780.206 599162.013 
0.580000 TPCI/G I 3.06 I PCI/G I 0.31. I I I iNA 1464732.344 599133.827 
0. 5000oo- IPCI/G 13 .lY61 PCI/G I 0. 29 I I I 1 NA 1464727.504 599133.422 
0.440000 I PCI/G I 3.06 I PCI/G I 0.30 I I I INA 1464721.819 599133.858 
0. 400000 l PCI7G (3 :-o 6 IPCI/G ,--- o-:-2 6 - I - I I : NA 1464767.617 599155.185 
0. 360000 IPCI/G 13 :oGIPCI/G I 0. 32 I I I I NA 1464770.585 599153.914 
o. 3ooooo- TPcr/G 1 3. o6 1 Pcr/G 1 o-. 21 1 1 1 ! NA 1464698.798 599121.806 
0.272000 I PC1:/GT0.498 TPCI/G I o:10- I I I !NA 1464770.585 599153.914 
0.27oooo-T-PCI/G(0.498 IPCI/G 10.11 I I I lNA 1464747.651 599141.826 
0. 251000 T -PCI/G (0. 498 IPCI/G IO :096- I - I I : NA 1464807.517 599176.308 
0.2460dCJ IPCI/G (0.498 IPCI/G I o:-091 -I - I I: NA 1464790.715 599170.073 
0.231000 I PCI/G I 0.498 I PCI/G I 0.092 I I I iNA 1464687.007 599115. 675 
0.223000 I PCI/G I 0.4981 PCI/G I 0.084 I I I INA 1464701.681 599117.602 
(L 212000- TPCI/G TQ-:498 I PCI/G I 0. 067 I I I INA 1464689.965 599111.41 
0.190000 -, PCI/G l 0. 498 T PCI/G I 0:076 I I I ! NA 1464780.206 599162.013 
o.I84oao r Pci/G 1 o.498 r PCI/G r o:o82 1 1 1 1 NA 1464724.618 599129.77 
0.183001) IPCI/G-TQ. 498 IPCI/G I0:-078 I I I ! NA 1464732.297 599141.184 
O.l810oo--TPcr/GI0.498-IPCI/G IO:cl67 I I I :NA 1464732.344 599133:-827 
0.175000 I PCI/G(0.498-IPCI/G I 0.052 I I IJNA 1404767.707 599158.049 
0.163000 I PCI/Gl0.498l PCI/GI 0~091 I I I INA 1464793.522 599166.124 
0.163000 TPCI/G TQ-:498 I PCI/G I 0.071 I I I 'NA 1464721.819 599133:-858 
0.150000 I PCI/G I 0.498 l PCI/G I 0.09 I I I !NA 1464701.687 599120~193 
0.147000 T PCI/G T0.498 IPCI/G 10:-071 I I I INA 14-64767.617 599155.185 
0.146000 l PCT/G T 0.498 IPCf?G I o-:12 I I I INA 146482Cf. 532 599183.563 
0.136000 I PCI/G 1 0.498 I PCI/G I 0.093 I I I !NA 1464714.702 599127.021 

'D~e to space limitations, the letter 
: "V'' , as designated in SUO, was 
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stripped from sample labels to 

facilitate input into MEIMS 
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Date •. i>··. Sample Id*· CAS Name Colleqted · 
. ' •..... 

09/01/2004 423-B-006 Thallium-208 
09/01/2004 423-SS 020 Thallium-208 
09/01/2004 423 GN-029 Thallium-208 
09/01/2004 423-B-008 Thallium-208 
09/01/2004 423-B-011 Thallium-208 
09/01/2004 423-NS 012 Thallium-208 
09/01/2004 423-SS-026 Thallium-208 
09/01/2004 423-GN-027 Thallium-208 
09/01/2004 423-B-003 Thallium-208 
09/01/2004 423-B-012 Thallium-208 
09/01/2004 423 NS-016 Thorium-228 
09/01/2004 423-B-010 Thorium-228 
09/01/2004 423-NS-013 Thorium-228 
09/01/2004 423-NS-014 Thorium-228 
09/01/2004 423-SS-019 Thorium-228 
09/01/2004 423-NS-017 Thorium-228 
09/01/2004 423-B 002 Thorium-228 
09/01/2004 423-NS 015 Thorium-228 
09/01/2004 423-B-004 Thorium-228 
09/01/2004 423-SS-021 Thorium-228 
09/01/2004 423-B-001 Thorium-228 
09/01/2004 423-SS-025 Thorium-228 
09/01/2004 423-B-008 Thorium-228 
09[01/2004 423 SS-023 Thorium-228 
09/01/2004 423-NS-018 Thorium-228 
09/01/2004 423-B-005 Thorium-228 
09/01/2004 423-B-009 Thorium-228 
09/01/2004 423-GN-028 Thorium-228 
09/01/2004 423 ss 020 Thorium-228 
09/01/2004 423-SS 022 Thorium-228 
09/01/2004 423 GN-027FD Thorium-228 
09/01/2004 423-GN-029 Thorium-228 
09/01/2004 423-SS-024 Thorium-228 
09/01/2004 423-B-003 Thorium-228 
09/01/2004 423-GN-027 Thorium-228 
09/01/2004 423-B-006 Thorium-228 
09/01/2004 423-B-012 Thorium-228 
:J9/01/2004 423-SS-026 Thorium-228 
:J9/01/2004 423-NS 012 Thorium-228 
)9/01/2004 423-SS-026FD Thorium-228 

=t> )9/01/2004 423-B-011 Thorium-228 
)9/01/2004 423-B-007 Thorium-228 

L.l --- )9/01/2004 423-GN-030 Thorium-228 
)9/01/2004 423-B-010 Thorium-230 

,.___ 
-.l) 

~ PRS 423 

.PRS 423 Verification Sampling Results 

· Units· • Cleanup .units 
Results .... of· Objecti . 61: • .. ·· Detection 

. '· t'Iea~ure ve Measuf~ ·.Limit .. 
. .. . . '•. ·. ., . 

0.126000 PCI/G 0. 498 PCI/G 0.073 
0.113000 PCI/G 0. 498 PCI/G 0.045 
0.112000 PCI/G 0.498 PCI/G 0.065 
0.107000 PCI/G 0. 498 PCI/G 0.060 
0.106000 PCI/G 0. 498 PCI/G 0.067 
0.093000 PCI/G 0. 498 PCI/G 0.060 
0.093000 PCI/G 0. 498 PCI/G 0.045 
0.091000 PCI/G 0. 498 PCI/G 0.057 
0.072000 PCI/G 0. 498 PCI/G 0.051 
0.061000 PCI/G 0. 498 PCI/G 0.057 
0. 960000 PCI/G 2.6 PCI/G 0.03 
0.820000 PCI/G 2.6 PCI/G 0.03 
0.800000 PCI/G 2.6 PCI/G 0.04 
0.800000 PCI/G 2.6 PCI/G 0.04 
0.800000 PCI/G 2.6 PCI/G 0.03 
0.780000 PCI/G 2.6 PCI/G 0.05 
0.750000 PCI/G 2.6 PCI/G 0.04 
0.750000 PCI/G 2.6 PCI/G 0.04 
0.740000 PCI/G 2.6 PCI/G 0.07 
o. 720000 PCI/G 2.6 PCI/G 0.04 
0.670000 PCI/G 2.6 PCI/G 0.03 
0.640000 PCI/G 2.6 PCI/G 0.04 
0.630000 PCI/G 2.6 PCI/G 0.03 
0.600000 PCI/G 2.6 PCI/G 0.05 
0.560000 PCI/G 2.6 PCI/G 0.03 
0.530000 PCI/G 2.6 PCI/G 0.05 
0.520000 PCI/G 2.6 PCI/G 0.03 
0.510000 PCI/G 2.6 PCI/G 0.05 
0.500000 PCI/G 2.6 PCI/G 0.03 
0.470000 PCI/G 2.6 PCI/G 0.05 
0.470000 PCI/G 2.6 PCI/G 0.03 
0.460000 PCI/G 2.6 PCI/G 0.05 
0.440000 PCI/G 2.6 PCI/G 0.06 
0.419000 PCI/G 2.6 PCI/G 0.034 
0.380000 PCI/G 2.6 PCI/G 0.03 
0.379000 PCI/G 2.6 PCI/G 0.031 
0.360000 PCI/G 2.6 PCI/G 0.05 
0.360000 PCI/G 2.6 PCI/G 0.03 
0.330000 PCI/G 2.6 PCI/G 0.05 
0.310000 PCI/G 2.6 PCI/G 0.04 
0.299000 PCI/G 2.6 PCI/G 0.030 
0.292000 PCI/G 2.6 PCI/G 0.032 
0.290000 PCI/G 2.6 PCI/G 0.05 
1.110000 PCI/G 2.8 PCI/G 0.03 
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Lab 
Qual 

Data Depth 
x Coord · . · Y .. C.oorc Qual units 

NA 1464753.748 599147.717 
NA 1464698.798 599121.806 
NA 1464744.781 599145.985 
NA 1464727.504 599133.422 
NA 1464689.525 599113.792 
NA 1464816.573 599178.169 
NA 1464813.55 599182.206 
NA 1464717.297 599141.184 
NA 1464793.861 599169.267 
NA 14 64 680.563 599109.311 
NA 1464724.618 599129.77 
NA 1464701.687 599120.193 
NA 1464793.522 599166.124 
NA 1464770.585 599153.914 
NA 1464687.007 599115.675 
NA 1464701.681 599117.602 
NA 1464807.517 599176.308 
NA 1464747.651 599141.826 
NA 1464780.206 599162.013 
NA 1464721.819 599133.858 
NA 1464820.532 599183.563 
NA 1464790.715 599170.073 
NA 1464727.504 599133.422 
NA 1464732.344 599133.827 
NA 1464689.965 599111.41 
NA 1464767.617 599155.185 
NA 1464714.702 599127.021 
NA 1464732.297 599141.184 
NA 1464698.798 599121.806 
NA 1464744.781 599145.985 
NA 1464717.297 599141.184 
NA 1464744.781 599145.985 
NA 1464767.707 599158.049 
NA 1464793.861 599169.267 
NA 1464717.297 599141.184 
NA 1464753.748 599147.717 
NA 1464680.563 599109.311 
NA 1464813.55 599182.206 
NA 1464816.573 599178.169 
NA 1464813.55 599182.206 
NA 1464689.525 599113.792 
NA 1464740.733 599140.889 
NA 1464754.797 599154.174 
NA 1464701.687 599120.193 

'Due to space limitations, the letter 
"V" , as designated in ~UO, was 
stripped from sample labels to 

facilitate input into MEIMS 



., .. ·:' .. .. ·' ... . ·.· ·:· .. 
Date .. ., ' 

Collected 
sampl'e rd"'· · ·. CAS Name 

' .·:. .. . 
'·: 

09/01/2004 423-B-008 Thorium-230 
09/01/2004 423-NS-014 Thorium-230 
09/01/2004 423-NS-018 Thorium 230 
09/01/2004 423-NS-015 Thorium-230 
09/01/2004 423-B-001 Thorium-230 
09/01/2004 423-B-012 Thorium-230 
09/01/2004 423-B-009 Thorium-230 
09/01/2004 423-NS-016 Thorium-230 
09/01/2004 423-SS-022 Thorium-230 
09/01/2004 423-GN-028 Thorium-230 
09/01/2004 423-SS-025 Thorium-230 
09/01/2004 423-GN-029 Thorium-230 
09/01/2004 423-B-004 Thorium-230 
09/01/2004 423-NS-012 Thorium-230 
09/01/2004 423 NS-017 Thorium-230 
09/01/2004 423-SS-024 Thorium-230 
09/01/2004 423-SS-023 Thorium-230 
09/01/2004 423-SS-026 Thorium-230 
09/01/2004 423-NS-013 Thorium-230 
09/01/2004 423-SS-026FD Thorium-230 
09/01/2004 423-GN-027 Thorium-230 
09/01/2004 423-SS-021 Thorium-230 
109/01/2004 423-B-006 Thorium-230 
09/01/2004 423-B-002 Thorium-230 
09/01/2004 423-B-011 Thorium-230 
09/01/2004 423-SS-020 Thorium-230 
09/01/2004 423-GN-027FD Thorium-230 
09/01j2004 423-GN-030 Thorium-230 
09/01/2004 423-SS 019 Thorium-230 
09/01/2004 423-B-005 Thorium-230 
09/01/2004 423-B-003 Thorium-230 
09/01/2004 423-B-007 Thorium-230 
09/01/2004 423-NS-015 Thorium-232 
09/01/2004 423-NS-014 Thorium-232 
09/01/2004 423-SS-019 Thorium-232 
09/01/2004 423-B-004 Thorium-232 
09/01/2004 423-B-002 Thorium-232 
09/01/2004 423-SS-024 Thorium-232 
09/01/2004 423-B-010 Thorium-232 
09/01/2004 423-SS-025 Thorium-232 

:::? 
09/01/2004 423-NS-017 Thorium-232 
09/01/2004 423-B-008 Thorium-232 

~ 09/01/2004 423-NS-013 Thorium-232 
09/01/2004 423-SS-021 Thorium-232 -:0 

ro 
PRS 423 

PRS 423 Verification Sampling Results 

... ); ·.··. ' ; un:i ts. Cle~riup units 6et~~tion . . 

.. 
· · Results.: · •. ot' , .. ·. objecti of':·· 

Limit '·. 
Measure Measure ve .. . . ·• ·' ' 

0.820000 PCI/G 2.8 PCI/G 0.03 
0.820000 PCI/G 2.8 PCI/G 0.01 
0.800000 PCI/G 2.8 PCI/G 0.02 
0.790000 PCI/G 2.8 PCI/G 0.03 
0.750000 PCI/G 2.8 PCI/G 0.02 
0.740000 PCI/G 2.8 PCI/G 0.04 
0.730000 PCI/G 2.8 PCI/G 0.01 
0.730000 PCI/G 2.8 PCI/G 0.02 
0. 720000 PCI/G 2.8 PCI/G 0.03 
0.720000 PCI/G 2.8 PCI/G 0.03 
0. 710000 PCI/G 2.8 PCI/G 0.03 
0.710000 PCI/G 2.8 PCI/G 0.03 
0.700000 PCI/G 2.8 PCI/G 0.04 
0.700000 PCI/G 2.8 PCI/G 0.02 
0.700000 PCI/G 2.8 PCI/G 0.04 
0.700000 PCI/G 2.8 PCI/G 0.04 
0.680000 PCI/G 2.8 PCI/G 0.03 
0.670000 PCI/G 2.8 PCI/G 0.02 
0.660000 PCI/G 2.8 PCI/G 0.03 
0.660000 PCI/G 2.8 PCI/G 0.03 
0.660000 PCI/G 2.8 PCI/G 0.03 
0.650000 PCI/G 2.8 PCI/G 0.02 
0.640000 PCI/G 2.8 PCI/G 0.02 
0.620000 PCI/G 2.8 PCI/G 0.04 
0.620000 PCI/G 2.8 PCI/G 0.02 
0.620000 PCI/G 2.8 PCI/G 0.02 
0.590000 PCI/G 2.8 PCI/G 0.03 
0.580000 PCI/G 2.8 PCI/G 0.03 
0.560000 PCI/G 2.8 PCI/G 0.03 
0.520000 PCI/G 2.8 PCI/G 0.03 
0.500000 PCI/G 2.8 PCI/G 0.02 
0.500000 PCI/G 2.8 PCI/G 0.03 
0.870000 PCI/G 2.1 PCI/G 0.01 
0.830000 PCI/G 2.1 PCI/G 0.02 
0.820000 PCI/G 2.1 PCI/G 0.02 
0.790000 PCI/G 2.1 PCI/G 0.04 
0.770000 PCI/G 2.1 PCI/G 0.03 
0.740000 PCI/G 2.1 PCI/G 0.02 
0.730000 PCI/G 2.1 PCI/G 0.03 
0.730000 PCI/G 2.1 PCI/G 0.01 
0. 720000 PCI/G 2.1 PCI/G 0.02 
0.710000 PCI/G 2.1 PCI/G 0.02 
0. 710000 PCI/G 2.1 PCI/G 0.03 
0.670000 PCI/G 2.1 PCI/G 0.02 
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Lab 

Qual 

' 
1 . 

Data Depth 
Qual units 

x Coord Y C:oorc 

i 
INA 1464727.504 599133.422 
INA 1464770.585 599153.914 
INA 1464689.965 599111.41 
INA 1464747.651 599141.826 
INA 1464820.532 599183.563 
INA 1464680.563 599109.311 
INA 1464714.702 599127.021 
, NA 1464724.618 599129.77 
iNA 1464744.781 599145.985 
INA 1464732.297 599141.184 
INA 1464790.715 599170.073 
1NA 1464744.781 599145.985 
: NA 1464780.206 599162.013 
INA 1464816.573 599178.169 
INA 1464701.681 599117.602 
INA 1464767.707 599158.049 
INA 1464732.344 599133.827 
INA 1464813.55 599182.206 
INA 1464793.522 599166.124 
INA 1464813.55 599182.206 
INA 1464717.297 599141.184 
. NA 1464721.819 599133.858 

NA 1464753.748 599147.717 
NA 1464807.517 599176.308 
NA 1464689.525 599113.792 
NA 1464698.798 599121.806 
NA 1464717.297 599141.184 
NA 1464754.797 599154.174 
NA 1464687.007 599115.675 
NA 1464767.617 599155.185 
NA 1464793.861 599169.267 

INA 1464740.733 599140.889 
iNA 1464747.651 599141.826 
.NA 1464770.585 599153.914 
INA 1464687.007 599115.675 
INA 1464780.206 599162.013 
INA 1464807.517 599176.308 
INA 1464767.707 599158.049 
, NA 14 64 701. 687 599120.193 
INA 1464790.715 599170.073 
INA 1464701.681 599117.602 
iNA 1464727.504 599133.422 
'NA 1464793.522 599166.124 
! NA 1464721.819 599133.858 
I •oue 
I 

to space limitations, the letter 
"V" , as designated in SUD, was 
stripped from sample labels to 

facilitate inpu~ into MEIMS 
! 
I 



==t> 
li -
-!J 
~ 

; ~ 

Date ;;.: 
condc\:ect .!sample· rct* CAS Natne 

I :: 
i:' 

0970172004 423-NS-016 IThorium-232 
09T01/2004 423-SS-023 IThorium-232 
09/01/2004 423-NS-016 IThorium-232 
09/01/20-04 423-B-001 IThorium-=232 
09/01/2-0-04 4 2 3-NS-018- ITll-orium-232 
09/01/2004 423-B-004 IThorium-232 
09/01/2004 423-SS-023 1Thorium=232 
09/01/2004 423-GN-028 1Thorium~232 
09T01/2004 423-B-005 IThorium-232 
09/01/2004 423-B-009 1Thor1um-232 
09/0172004 423-B-008 IThorium-232 
09/01/2004 423-SS-022 (Thorium=232 
09/01/2004 423-GN-029 IThorium-232 
09/01/2004 423-SS-021 IThorium-232 
09701/2004 423-sS-020 IThorium-232 
0-9/01/2004 423-B-011 IThorium-232 
09/01/2004 4n=GN-027F'b1Thoriurn-232 
09701/2004 423-B-005 IThorium-232 
09/01/2004 423-B-006 IThorium-232 
09/01/2004 423-NS-014 IThorium-232 
09/0-172004 423-GN-027 IThorium-232 
09/01/2004 423-NS-012 IThorium-232 
09/01/2004 423-SS-020 IThorium-232 
09/01/2-004 423-GN-030 IThorium-=232 
09/01/2004 423-B-00-3 IThorium-232 
09/01/2004 423-B-012 IThorium-232 
09/01/2004 423-SS-026 IThorium-232 
09/01/2-0N 423-SS-026FDIThorium-232 
09/01/2004 423-B-007 Thorium-232 

PRS 423 

PRS 423 Verification Sampling Results 

:.l1r~{s ~i~<i~u~ :yn~~~t be~ec;ti.on. L~b,~ Datal be~i:hl < x coo~d~·.·· .. · Y do~~d 
r~t:l~~~~ O~];e{~>~~[stf~ ;Liin~f( ~~al ~ua.lyn~ts. :. · <. H • • :· • •• 

0.650000 -1 PCI7G I 2.1 I PCI/G I 0.01 I I I NA l1464724.oiST599129.77 
0.640000 I PCI/G I 2.1 I PCI/G~O.~I--1 -~ Ni\11464732.3441599133.827 
0.640000 I PCI/G I 2.1 I PCI/GTQ:~r---T ~NAII464724.618l 599129.77 
0.630000 -1 PCI7G I 2-.1 I PCI/G~.02 I I I NA l1464820.532r599183.563 
0.600000 -I PCI7G I 2.1 I PCI/G I 0.01 I I I NA 11464689.9~5-99111.41 
0.590000 I PCI/G I 2.1 1---PCI/GI- 0.28 I --1 --I NAIT4-647frD.2b6l599f02.013 
0.580000 I PCI/G I 2.1 I PCI/G I 0.31 I I I NA 11464732.3441599133.827 
0.560000 I PCI/G I 2.1 1-PCI/G I 0.03 I-------, ~ Ni\11464732.2971599141.184 
0.550000 -IPCI7G--I 2.1 I PCI/GIO.~ --r I NA 11464767.6171599155.185 
0.550000 .-PCI7GI 2.1 I PCI/G I 0.03 I I I NA 11464714~7021-599:12-7.021 

o-:-5ooooo ~PCI/G 1 2.1 1 PCI/G 1 o.29 1 1 1 NA 11464727.5041599133.422 
o.490ooo 1 Pcr;G 1 2.1 1 PCI/G-1 o.o3 ,-- 1 - r NAI1464744.78ll599145.985 
o.44oooo -, Pcr7G 1 2.1 1 Pcr/G 1 o.o3 r~ ~NATI464744.781J599l45.9a5 
0.440000 -T PCI7G I 2.1 1---PCI/GT 0.30 I--- I I NAT1464721.819I599133.858 
o.42oooo 1 Pcr;G 1 2.1 1 Pcr;G-1 o.o1 1---- 1 r NAI1464098.798I599121.806 
cr.404000 I-PCI7G I 2.1 I PCI/GICJ:()241--T ~-NAIIT646B9.525I599f13.792 
0.400000 I PCI/G I 2.1 I PC:I/GI 0.023 I- I I NAI1464717.297I599141.184 
0.400000 I PCI!Gl-2.11 PCI/G I 0.26 I I I NA l1464761.617r599155.185 
0.361000-1 PCI7G I 2.1 IPCt/G-r----0.020 1-1 -I NAl1464153.748l599147.717 
0.36000-0 ~P-CI7Gl 2.1 I PCI/GI0.32--T--I-----r-NAT1464770.585I599153.914 
0.341000 I PCI/G I 2.1 I PCI/G I 0.025 I I I NA 11464717.2971599141.184 
0.314000 I PCI7Gl- 2.1 I PCI/G--r--0.037 I~ -,-NATl464816.573l599178.169 
0.300000 I PCI7Gl- 2.1 I PCI7G~O.~ ~--1 - I NAI1464698.798I599121.806 
0.289000 I PCI/GT 2.1 I PCI/G I 0.032 I -1 ----~ NJ\11464754.7971599154.174 
0.288000 I PCI~2.11 PCI/G I 0.020 I I I NA 11464793.815-11599169.267 
0.272000 -IPCI/G I 2.1 I PCI/G I 0.038 I I ~NATI464080.563I599109.311 
0.253000 I PCI/GT 2.1 I PCI/G I 0.033 I I I N~f464B13.55I599182.206 
0.246000 ---r-E'C:I/GI 2.1 IPCUG--r------0.()331-·1 --~ NAl 14fi4813.55l599182.206 
0.221000- I PCI/GI2.11 PCI/G I 0.021 I~ -T-NATl464140.733l599140.889 

12 of 12 

'Due to space limitations, the letter 
''V" , as designated in SUD, was 
stripped from sample labels to 

facilitate input into MEIMS 



L§TD VSAP--BACK-i=fli_ INFO 
This information will be r-epresented in the Data Report. 

Checklist: 
(per Section 5.6 of Std VSAP, Final, Aug 04) 

vftinal Graphic 
v< ~;o;;;p~~e ~;;~~t~ote any >CO and/or >HS) 

~ ;~~;j~S·~t· N COGs~ dev~tion(s)) 
\)1 Data Review & Validation 
NA Sign test / 

(not required if all results <CO, see pg 19/21 of VSAP) 

rJP: r;o~~~ui~ z:sults~Q [null hypothesis is rejected, MARSSIM]) -



lt'l' Wt•r~. 1\lr:.r 

4/3-VSS-OL2 
42:1-VGN-029 

423-VGN-O:!il 423-VSS-021 - - ---------- --,'. ,_ 
[_ ______________________ ----~ 

423-VSS-027 423-VGN-027 

423-VSS-020 

423-VB-012 

423-VB-011 

423-VNS-018 

423-VB-{)28 

423-VB-{)10 

... .. -~ 

VSP 
PHS 423 

~)Uj_ 
fr•:lldlHIIIIrJrll 

jj 
4/.:l-V0-1)()1 

- - 423-VU-002 

___ 423-VB-003 

'----- 423-VNS-013 

'---423-VB-004 

L-------•>LJ-VNS-015 

'----------423-VB-007 

'----------------423-VNS-016 

L--------------------------423-VB-009 

L---------- 423-VNS-017 

6ra • ktc. 



FSS PRS423 

... ... ... - --- ... . .. ... . . - --- ----- -- --- ., ... - ---- . - -

423-VB-001 1 0.67 0.03 0.75 0.02 0.63 0.02 9.90 0.04 0.40 0.40 0.22 0.22 0.1.4 0.14 0.13 0.13 0.38 0.27 
423-VB-002 2 0.75 0.04 0.62 0.04 0.77 0.03 0.24 0.03 0.40 0.40 0.13 0.13 0.08 0.08 0.11 0.11 0.40 0.40 
423-VB-003 3 0.42 0.03 0.50 0.02 0.29 0.02 11.10 0.03 0.24 

I 

0.24 0.09 0.09 O.Oi7 0.07 0.08 0.08 0.36 0.27 
423-VB-004 4 0.74 0.07 0.70 0.04 0.79 0.04 0.04 0.04 0.40 0.40 0.18 0.18 0.08 0.08 0.09 0.09 0.63 0.45 
423-VB-005 5 0.53 0.05 0.52 0.03 0.55 0.03 0.30 0.03 0.32 0.32 0.14 0.14 0.1;0 0.10 0.13 0.13 0.32 0.32 
423-VB-006 6 0.38 0.03 0.64 0.02 0.36 0.02 0.41 0.03 0.25 0.25 0.12 0.12 0.0;7 0.07 0.09 0.09 0.33 0.31 
423-VB-007 7 0.29 0.03 0.50 0.03 0.22 0.02 0.37 0.03 0.30 0.30 0.11 0.11 0.0'6 0.06 0.07 0.07 0.28 0.28 
423-VB-008 0.63 0.82 0.03 

I 

0.09 0.08 0.08 0.42 0.33 8 0.03 0.03 0.71 0.02 1. 71 0.32 0.32 0.14 0.14 0.09 
I 

423-VB-009 9 0.52 0.03 0.73 0.01 0.55 0.03 0.28 0.04 0.40 0.40 0.17 0.17 0.10 0.10 0.08 0.08 0.50 0.43 
423-VB-010 

I 

0.75 0.49 10 0.82 0.03 1.11 0.03 0.73 0.03 0.03 0.04 0.50 0.50 0.17 0.17 0.13 0.13 0.11 0.11 
I 

423-VB-011 11 0.30 0.03 0.62 0.02 0.40 0.02 0.05 0.04 0.29 0.29 0.10 0.10 0.0;7 0.07 0.09 0.09 0.42 0.30 
423-VB-012 12 0.36 0.05 0.74 0.04 0.27 0.04 0.38 0.02 0.27 0.27 0.10 0.10 0.0~ 0.08 0.07 0.07 0.40 0.31 

~ 
3.5o I 1165.13 
2.1 55 

~ 
Maximum: 0.79 11.10 

below/ABOVE CO: below below below below below below below below below , I 

r Standar Deviation: 0.19 0.17 0.21 3.97 0.08 0.04 0.02 0.02 0.14 

' .. , ---- .. ·r-·- ••• - .... . ... --- .... .. .. --- ···- . ---- ... . ·- --· ···-- ..... -----..-. ···- -- ·.-· .... - -- -- ... - . ·- --- ... -
423-VNS-012 13 0.33 0.05 0.70 0.02 0.31 0.04 0.04 0.04 0.23 0.23 0.10 0.10 0.06 0.06 0.08 0.08 ·0.48 0.14 

70 423-VNS-013 14 0.80 0.04 0.66 0.03 0.71 0.03 0.15 0.15 0.36 0.36 0.16 0.16 0.10 0.09 0.02 0.02 0.42 0.42 
I 

m 
423-VNS-014 15 0.80 0.04 0.82 0.01 0.83 0.02 0.07 0.03 0.47 0.47 0.18 0.18 0.13 0.13 0.14 0.14 0.50 0.48 
423-VNS-015 16 0.75 0.04 0.79 0.03 0.87 0.01 0.08 0.02 0.48 0.48 0.18 0.18 0.09 0.09 0.15 0.15 0.64 0.53 
423-VNS-016 

I 

c 17 0.96 0.03 0.73 0.02 0.65 0.01 0.03 0.03 0.34 0.34 0.15 0.15 0.09 0.09 0.10 0.10 0.36 0.36 
423-VNS-017 

I 

' 
18 0.78 0.05 0.70 0.04 0.72 0.02 0.25 0.04 0.37 0.37 0.15 0.15 0.1 ~ 0.11 0.11 0.11 0.34. 0.34 

-1 423-VNS-018 19 0.56 0.03 0.80 0.02 0.60 0.01 0.14 0.03 0.29 0.29 0.15 0.15 0.10 0.10 0.11 0.11 0.41 0.39 
I 

423-VSS-019 20 0.80 0.03 0.56. 0.03 0.82 0.02 0.03 0.03 0.43 0.43 0.15 0.15 0.06 0.06 0.08 0.08 0.47 0.42 
Vl I 

423-VSS-020 21 0.50 0.03 0.62 0.02 0.42 0.01 0.38 0.05 0.24 0.24 0.10 0.10 0.07 0.07 0.07 0.07 0.43 0.29 ,._ I 

l423-VSS-021 22 0.72 0.04 0.65 0.02 0.67 0.02 0.12 0.04 0.37 0.37 0.13 0.13 0.09 0.09 0.08 0.08 0.49 0.36 
fr' "23-VSS-022 

I 

23 0.47 0.05 0.72 0.03 0.49 0.03 0.14 0.03 0.27 0.27 0.12 0.12 0.08 0.08 0.10 0.10 0.36 0.29 ......... 423-VSS-024 25 0.44 0.06 0.70 0.04 0.74 0.02 0.08 0.04 0.27 0.27 0.12 0.12 0.10 0.10 0.09 0.09 0.33 0.33 
423-VSS-025 26 0.64 0.04 0.71 0.03 0.73 0.01 0.03 0.03 0.41 0.41 0.14 0.14 0.11 

I 
0.11 0.10 0.10 0.39 0.39 

423-VSS-026 27 0.36 0.03 0.67 0.02 0.25 0.03 0.04 0.04 0.29 0.29 0.09 0.09 0.0( 0.07 0.07 0.07 0.38 0.32 
423-VGN-027 29 0.38 0.03 0.66 0.03 0.34 0.03 0.31 0.05 0.26 0.26 0.10 0.10 0.08 0.08 0.07 0.07 0.42 0.17 

I 

423-VGN-028 31 0.51 0.05 0.72 0.03 0.56 0.03 0.18 0.05 0.34 0.34 0.13 0.13 0.07 0.07 0.11 0.11 0.37 0.34 
I 

423-VGN-029 32 0.46 0.05 0.71 0.03 0.44 0.03 0.18 0.04 0.33 0.33 0.11 0.11 0.08 0.08 0.08 0.08 0.34 0.34 
423-VGN-030 33 0.29 0.05 0.58 0.03 0.29 0.03 0.20 0.03 0.21 0.21 0.10 0.10 0.08 0.08 0.08 0.08 0.26 0.26 

I 

;r-, Action L~~~~- {COj;l I 2~6- I I 2.8- I I 3.50 I 1165.13 
2.1 55 - Maximum: 0.96 0.82 0.87 0.38 

~ below/ABOVE CO: below below below below below below below below below 
I 

-0 Standard Deviation: 0.20 0.07 0.20 0.10 0.08 0.03 0.02 0.03 0.09 

~ 



L.ab/Aeld Duolicates: 
423-VB-001 LD 
423-VSS-020LD 
423-VSS-021LD 
423-VSS-026 FD 
423-VGN-027 FD 

Rad Bias: 

0.31 0.04 0.66 0.03 0.25 0.03 0.04 0.04 
0.47 0.03 0.59 0.03 0.40 0.02 0.47 0.03 0.11 

3.5o 1 1165.13 
2.1 55 

~~. ' ::. ~::~:~~~: . . . . . ::~;:.·:~~·· ~~;:.~ ~ -~t;' :::·-. 
0.08 0.08 0.10 0.10 
0.05 0.05 0.07 0.07 
0.07 0.07 0.05 0.05 

423-VSS-023 

~: ~~o 1 [1s;513 _ __ _ _ _ __ 
-o. 

~'Chemical Bias: 
~ 423-VSS-027 
~'-~ 423-VB-026 
fB 423-VB-028 
c 

~ 
® 

X 
:0 ....._ 
~ 
~ 



Analyte 
Napthalene 
2-Methylnaphthalene 
2-Chloronaphthalene 
Acenapththylene 
Acenap_thene 
Fluorene 
Phenathrene 
Anthracene 
Fluoranthene ~---~ ~ --

Pyrene 
Benzo( a )anthracene 
Chrysene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 

Benzo(a)pyrene 
lndeno(1 ,2,3-cd)pyrene 
Benzo(ghi)peryl_ene 
Dibenzo(a,h)anthracene 

System Monitoring Cmpds 
2-Fiurophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fiuorobiphenyl_ 
2,4,6-Tribromo_p_henol 
p-Terphenyl-d 14 

E Jendrek 

' 
' 
I 

; 

PRS 423 UGL Verification 
Sampled 8/16/04 

PQL I 423-VB-026 I 423-VSS-027 I 423-VB-028 I co 
pg/kg I pg/kg I fl{i/kg I pg/kg I pg/kg 
370 
370 
370 
370 

--
370 
370 
370 100 120 
370 

--370 180~---·190----~-1-JO---~ 

370 160 170 130 
370 96 91 40800 
370 120 110 110 4080000 

---
370 93 ; 120 40800 

. ·-· --------- -- ------ --- .... .. -. ...... -------- ----------
370 96 97 110 ! 408000 . ------------· -------------- ---- . -------·--·-· ·-· .. ··--- --- ------- ·-- -··. --

370 110 : 90 110 ' 4080 
------------------- -----~-------~-~ ·----~o--- ------ : -------------- ----·------------

370 86 : 120 ' 40800 
- ···---- --------- - -- ----·- - --- ---------.- . -: - --- -130-- ---,-----~-

370 
370 ------~-- -~---=J=:~:~~-~~=~J=-=--~=-=-~~~L----~ 

' l_ 
; ________ _j ___ 

:Note: All results less than PQL l ..,.-------
; ; ; 
---------- L~-----

! (% recovery) : : 
; 

; 

40-103 79 76 1 65 ' 
36-105 70 68 61 ----- -----'----------~-

i 45-114 85 84 ; 71 ; 
-----~----- - . --~-

49-120 i 89 86 j 78 I 
- --

i ' 39-114 75 ~ 68 61 ! 
' --~~--L___z_~ 

--
42-108 I 88 ' 90 i 

i ' I ! 
; I 

i Italic results are detections below Practical Quantitation Level (POL) 
. Blanks cells are non-detects (i.e., < IDL) I I 

- ... 

1 of 1 PRS423Chemlca1Results 
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PRS 423 UGL 
Sampled 8/16/04 

POL J 423-VB-026 I 423-VSS-0271 423-VB-028 I co 
Analytes pg/kg I pgtkg I pgtkg I pgtkg I pgtkg 
Chloromethane 
Vinyl chloride 

11 
5.6 

Bromomethane 11 
Chloroethane 11 
Acetone 23 
1,1-Dichloroethene 5.6 
Methylene chloride 5.6 
Carbon disulfide 5.6 
1,1-Dichloroethane 5.6 
2-Butanone 23 
1,2-Dichloroethene (total) 11 
Chloroform 5.6 
1,1,1-Trichloroethane 5.6 

4.0 

4.2 3.9 5.4 

0.85 1.4 

Carbon tetrachloride 5.6 
1-:-:::--=-:--:--:---~~--'--"---1----·---·-··· ·····-- -· ................. ··-· .. . .. , .. ------------- ·····-····-·····-········· ·- .. 
1,2-Dichloroethane 5.6 
Benzene ··s.s·-----:··-----------·--·------- -- --· ---- · · -------·-------------
1=--:--:-~~------t-- ---- ---·· ---- .... -------------------- ······ - -- --·--- .. ·-- .. -- . ----------- -------- ---- ---- .. 
rT~r:-ic-:::-hl-:-o-:-ro-:-e_th_e_ne ___ ---1- _5.6 ___ ___ _!L53 ___ ______ -------·--·-- __ §~6 _____ , --~2~Q9 ____ _ 
1,2-Dichloropropane 5.6 ! 

·-----+------·------
Bromodichloromethane 5.6 : 

----'::--::----·-----------·-·---- -----------·---------------·------
4-methyl-2-pentanone 23 
t-:-----:-~~~-......;__:.__, __ ~---------·----------------------·-·-------
t-::c:-is-:--1-','-3_-D_ic_h_lo_r_o.._prr_o""'--"-p4en_e;__., __ -::5:-:.6:-------~------;-i _________ • _____ _ 
Toluene 5.6 , 
r--~~-:--:--:--:-----i---:::-::---------------------------,------i 

rtr~a-:-n-=-s--=1~,3:--:-:D_ic_h_lo-:-ro ...... >p_rro-'-'lp'-4e_n'-e-i---=5:-:.6=----,------'-------------·------------! 
1,1,2-Trichloroethane 5.6 
1-=-'-:-:--------'-----i---::-::,----=-=-----------·------------------· .. ····----------
2-Hexanone 23 , 
~=-~~-~-----1---:::-:::----c-----'------------:--------:--·----
T etrachloroethene 5.6 , ; 
~=-~---:-:------:----1---:::-:::-----'-----~-------, -------------------
Dibromochloromethane 5.6 · 1--::-:--:----:---'-----'----l---:::-:::---·------_:_ ______ ....;_ -----------·-- ---· -------
Chlorobenzene 5.6 
l=-~:--.;...._;;..;;.__;__ ___ -l---:=:-:-----------

1-:-~-:-:~.,...ll:'-:l;...;:s-n..,..(~l~;;_~;...;;,..,...l) ----1----'~=--·~:__---;,---------~-------------\ ----- ____ , ___ .. ______ _ 
~-'--~~~'------i-----',---~----~----~--------~-----

'""s ..... ay~nen'-e~--------f----,5-,.6 __ : _________________________ _j ______________________ ---·-·-· _______ _ 
Bromoform 5.6 ! : ! 

~1'-.1~._;_2_;_,2;...;,-'""'"T'-et-ra_c_h-lo_ro_e_th_a_n_e_, __ _:5:__.6::_____, ____ --'-·-- r---_------'-~----1 

1,2-Dichlorobenzene 5.6 I 

1 ,3-Dichlorobenzene 5.6 

t-1...:.,4.;...-_;_D..;.;ic_;_h..;.;lo_;_ro;;;.;b;;..;e'-n;.;;z~en'-e;..__-t---=5=--.6::__---jl-------+------+------j----t 
1-----------l-----:-,-:---''-------~----------_l--.. - -·---·-' ---

Note: All results less than PQL with one at PQL f 

1-~-,~-~-~-~--:-:-~:-~-~~-:-:_:_ga-nc-e m-1--tPCl-.:...:(0-=-Yo-=-=~:.:.~~-=-~:::.:~~..:.ery-=-)i -··---~~~~]~ ~=;!~-+=-~ ~ J.~-~·~ 
1,2-Dichloroethane-d4 ·· ·72~134· ; 108 , 114 l 109 
4-Bromofluoroobenzene -68~15o- ! · · 93 ~ 99 ! 1 02 

.. ________ L__···· ______ j _______ : ______ .l ........ _____ --- --~- .... --
Italic results are detections below Practical Quantitation Level (PQL) 

-----------+B~I-an-=-k-'-s.:...cce:...:..,-lls.:...ca..:.cr-=ec....:n:....:o:.:.n-:....:d:.e·~..:..:..:..tects-(i.e.~<-loL)- T.. ....... · ·: · ··· -- -

E Jendrek PRS423Chemlca1Results 



Analytes 
Aluminum 
Arsenic 
Lead 
Antimony 
Barium 
Selenium 
Berylium 
Thallium 
Cadmium 

-------·-··- .. - -----

E Jendrek 

PRS 423 UGL 
Sampled 8/16/04 

POL I 423-VB-026 I 423-VSS-027 I 423-VB-028 IH10.1+BKGD. 
mg/kg I mg/kg I mglkg I mglkg I mg/kg I 

113 3,840 9,440 12,600 21,300 
1.1 5.3 8.1 2 6.42 

0.34 35.0 
1.1 0.91 
113 29.0 
0.56 
2.8 
1.1 
2.8 

14.4 
0.33 
41.4 

0.68 

10.7 

42.9 

0.72 

no HI 
8.52 
1,490 

42.10 

CO BKGD 
mg/kg I mg/kg 

28.47 
no CO 48 

------- ·------------------~-----.----- -----------------
2,810 123,000 54,800 31,600 

5.6 10.3 21.7 14 
5.6 3.7 8 7.5 

I : · - i : • i 

ittalic resulis are detections below Practical Quantitation Level (P-OLY d;------------J------_---
1 Blanks cells are non-detects (i.e., < IDL) ! -----~ ------- --- ·----;-- · ----- -----·-·;·----- -----··-- ·-
EHN =Essential Human Nutrient (not considered) l-----;-------~------

1 of 1 PRS423Chemica1Results 
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E Jendrek 

PRS 423 UGL 
Sampled 8/16/04 

PQL 1423-VB-0261 423-VSS-027 I 
units mg/kg I mg/kg I mg/kg I 

TPH-DRO 28 60 

Less than FOSRA (105 mg/kg) 

System Monitoring Cm_pds (% recovery) 
Tolune-d8 10-150 51 53 

Italic results are detections below Practical Quantitation Level (POL) 
Blanks cells are non-detects (i.e., < IDL) 

423-VB-028 
mg/kg. 

46 

1 of 1 

SAM Pt-E 
~23Chemica1Results 
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~ 
B 

1 

U.l f 

,. 0.21 

··~----~~~~~ 
C:~----~~~~~~~ 
e-~·-·c;: ------+~~~ 

"-::t> 
(\..) 

+ --...... 
~ HASheet_SU1_FSS 

FSS Recalculation 

3 

2 
Type I Error 0.05 

z,.alpha 1.645 
Type II Error 0.2 

z1·beta 0.842 

Effective[-- OJ!)(s) 

5 
Sample Grid Spacing 

SU Area 
Grid Length 
Grid Height 

PRS 

[31m2 
m 
m 

c--- 4231 

I 
I 
I 
I 
I 
14 
I 

i 

Estimate (N) - SiJn Test 
DCGL 
LBGR 
Delta 
(s) 
Rei Shift 
(N) 

11 
0!51 

o:49 

0\17 
2.943 
8!00 I~ 

* 12 Samples we~e taken 15' apart, 
areal less than 1~0 sq. m. 

I 
i 

Survey Unit 1- I 11 
I 

9/20/04 2:44 PM 



1 CD ... 
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... ~~--...;...._---1.1 
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• z 
' •. ·. 
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-:P 

~ 
-0 
~ HASheet_ SU2_FSS 

FSS Recalculation 

Type I Ern.:>r 0.05 

21-alpha 1.645 
Type II Error 0.2 

21-beta 0.842 

EffectiveC OT4I(s) 

Estimate (N) - Sign Test 
DCGL 
LBGR 

Delta 
(s) 
Rei Shift 
(N) 

1 

0.59 
0.41 
0.14 

2.973 
8.00 

Area Factor adjusted (N) 109 

Sample Grid Spacing 

SU Area 
Grid Length 
Grid Height 

PRS 

B m2 
m 
m 

[ 4231 Survey Unit 1-- 2] 

9/20/04 2:47PM 



1.0 Introduction 

Data Review & Validation 
PRS 423 UGL Gamma Spec 

Analytical data assessment can be performed on at many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does the data package contain all the information called for by the SOW and/or SAP? 

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks, 

-----system- monitoring compound-( surrogate) rec-overies, maTrix spfkes:-efc~ere-Tile __ _ 
correct QC controls used, and does the QC data indicate the analyses were performed 
acceptably? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

2.0 Description of the Data Set 
PRS 423 covers a section of the radioactive underground line removal north of R 
Building. The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid. locations on the bottom, walls and shoulders of the trench to 
verify that cleanup objectives were met. 

The bottom of the trench was excavated just prior to sampling to remove debris and 
material that had peeled from the sides of the trench. Samples were collected using the 
bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories, St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 

E. Jendrek 1 of6 DataAssesmentPRS423Gamm~~ L 
1 

f\~lCf~ 



Data Review & Validation 
PRS 423 UGL Gamma Spec 

Table 1 Sampling Event 

Sample Number of 
Date LSDG Samples Mound Sam_]!_le IDs 

9/1/04 F41030235 33 423-VB-001, 
423-VB-002, · 
423-VB-003, 
423-VB-004, 
423-VB-005, 
423-VB-006, 
423-VB-007, 
423-VB-008, 
423-VB-009, 
423-VB-01 0, 
423-VB-011, 
423-VB-012, 

423-VNS-012, 
423-VNS-013, 
423-VNS-014, 
423-VNS-015, 
423-VNS-016, 
423-VNS-017, 
423-VNS-018, 
423-VSS-019, 
423-VSS-020, 
423-VSS-021, 
423-VSS-022, 
423-VSS-023, 
423-VSS-024, 
423-VSS-025, 
423-VSS-026, 

423-VSS-026FD, 
423-VGN-027, 

423-VGN-027FD, 
423-VGN-028, 
423-VGN-029, 

& 423-VGN-030 

3.0 Data Completeness 
The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUD). The laboratory reported all of the gamma emitting isotopes 
of interest 

4.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 
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Data Review & Validation 
PRS 423 UGL Gamma Spec 

Table 2 Data Review Qualifications 

------·--· ··-·----------.------------=-----.,..---------
------· _____ Flag_ ___ ·-+-------==---D_e_s_c_riL-pltio_n __ .,---_____ _ 
____ _____ J.,-------J-----.,..-E_s_f_lm_a_te_d_sa'--m_p._l_e_re_s_u-,lt ________ _ 
________ LJ _____ --l:-----c---N_o_n_-d_e_te_c_t__:_s_a_m_._p_le_r_e_su_l_t ______ _ 

UJ Estimated non-detected sample result 
R Rejected (unusable) sample result 

4.1 Blanks 
-------·----------------

The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the detected 
sample activities. 

There were no isotopes of interest measured in the blanks associated with these 
samples_ 

4.2 Laboratory Duplicates 

A laboratory duplicate (DUP) analysis is performed to assess the prec1s1on and 
accuracy of the laboratory analysis. One duplicate is performed for every 20 samples. 

The Relative Percent Differences (RPD%) between the results of the duplicate samples 
ranged from -536 to 398%; however, since the measured activities are all very small 
and within one or two times their uncertainties this is not an informative QC criteria. 

4.3 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
analytes of concern. The LCS recovery is an indication of whether the ·analytical 
process was in control during the analysis. 

The recoveries of the 3 isotopes in the LCS ranged from 100 to 104%. 

4.4 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 

4.5 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

Two field duplicates were collected. Agreement between the field duplicates is excellent 
indicating a high degree of sample homogeneity. 
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5.0 Data Validation 

Data Review & Validation 
PRS 423 UGL Gamma Spec 

The results were further validated by examination of the following items: 

1 . Instrument Calibration data 
2. Daily Instrument performance check· 
3. Background measurements 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

6.0 Certification 
Based upon this review the Gamma Spectroscopy analysis data maybe used as 
presented with no further qualifications. 
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Action level 
23-VB-001 

423-VB-001 Lab Dup 
~23-VB-002 

23-VB-003 
23-VB-004 
23-VB-005 

~23-VB-006 
23-VB-007 
23-VB-008 
23-VB-009 

423-VB-010 
23-VB-011 
23-VB-012 

423-VNS-012 
23-VNS-013 

423-VNS-014 
23-VNS-015 

1423-VNS-016 
1423-VNS-017 
~23-VNS-018 

. 1423-VSS-019 

' 23-VSS-020 
:;J423-VSS-021 
11423-VSS-021 Lab Dup 

c 14_23-VSS-022 
!423-VSS-023 

~ 
!423-VSS-024 
~23-VSS-025 

~ 23-VSS-026 
!423· VSS-026FD 
!423-VGN-027 

23·VGN-027FD 
23-VGN-028 

E. Jendrek 

Ac-227 

4.6 
< 0.40 

< 0.40 
< 0.24 
< 0.40 
< 0.32 
< 0.25 
< 0.30 
<0.32 
< 0.40 
< 0.50 
< 0.29 
< 0.27 
< 0.23 
< 0.36 
< 0.47 
< 0.48 
< 0.34 
< 0.37 
< 0.29 
< 0.43 
< 0.24 
< 0.37 
< 0.33 
<0.27 
< 0.37 
< 0.27 
< 0.41 
< 0.29 
< 0.24 

< 0.026 
< 0.31 
< 0.34 

I 

Data R~view & Validation 
PRS 423 UGL Gamma Spec 

I 

Table 3 PRS 423 (UGL) Gamma Spectroscopy Analysis I 
Am·241 cs-137 co-60 Ra-226 

63 3.8 0.7 2.9 
< 0.22 < 0.14 < 0.13 0.38 
< 0.19 < 0.10 < 0.13 < 0.40 
< 0.13 < 0.08 < 0.11 < 0.40 
< 0.09 < 0.07 < 0.08 0.36 
< 0.18 <0.08 < 0.09 0.63 
< 0.14 < 0.10 < 0.13 < 0.32 
< 0.12 < 0.07 < 0.09 0.33 
< 0.11 < 0.06 < 0.07 < 0.28 
< 0.14 < 0.09 < 0.08 0.42 
< 0.17 < 0.10 < 0.08 0.50 
< 0.17 < 0.13 < 0.11 0.75 
< 0.10 < 0.07 < 0.09 0.42 
< 0.10 . < 0.08 < 0.07 0.40 
< 0.10 < 0.06 < 0.08 0.48 
< 0.16 < 0.10 < 0.02 0.42 
< 0.18 < 0.13 < 0.14 0.50 
< 0.18 < 0.09 < 0.15 0.64 
< 0.15 < 0.09 < 0.10 < 0.36 
< 0.15 < 0.11 < 0.11 < 0.34 
< 0.15 < 0.10 < 0.11 0.41 
< 0.15 < 0.06 < 0.08 0.47 
< 0.10 < 0.07 < 0.07 0.43 
< 0.13 < 0.09 < 0.08 0.49 
< 0.15 <0.08 < 0.10 < 0.36 
< 0.12 ~0.08 < 0.10 0.36 
< 0.13 < 0.08 < 0.09 < 0.34 
< 0.12 < 0.10 < 0.09 < 0.33 
< 0.14 < 0.11 < 0.10 < 0.39 
< 0.09 < 0.07 < 0.07 0.38 
< 0.10 < 0.05 < 0.07 0.39 
< 0.10 <0.08 < 0.07 0.42 
< 0.11 < 0.07 < 0.05 0.35 
<0.13_ ~0.07 _<_Q.q __ '-- 0.37 
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AC·228 Bl·214 

0.38 
0.48 
0.45 
0.35 

0.59 0.40 
0.40 0.40 

0.37 
0.39 

0.50 0.38 
0.29 
0.62 
0.32 
0.47 
0.51 
0.22 

0.36 0.53 
0.63 

0.64 0.47 
0.25 
0.48 
0.50 

0.30 0.34 
0.44 0.34 
0.34 0.32 

0.29 
0.58 0.43 

0.35 
0.28 
0.35 
0.47 
0.30 

0.33 
---~ 

I 
Pb·212 Pb·214' Ra-221:1 

r 

I 

0.65 0.43 ! 
0.63 0.41 i 
0.39 0.42 I 
0.20 0.34 I I 
0.59 0.46 I 0.59 
0.42 0.41 I 0.40 
0.37 0.32 1 

0.24 0.39 i 
0.37 0.48 ! 0.50 
0.44 o.52 I 
0.66 o.68 I I 
0.17 0.32 : 
0.23 0.34 ! 
0.22 o.29 I 
0.39 o.29 I 
0.64 0.54 I 0.36 
0.54 0.69 ! 
0.59 0.45 I 0.64 
0.50 o.45 I 
0.53 0.47 ! 
0.60 0.42 I 

0.28 0.35 ! 0.30 
0.41 oAa I 0.44 
0.47 0.39 i 0.34 
0.35 0.40 ! 
0.29 0.36 I 0.58 
0.37 0.46 I 
0.55 0.42 i 
0.24 0.40 ! 
0.22 0.33 : 
0.15 0.37 i 
0.27 oA7 I 
0.31 o.36 ! !_ I ----- --- ---

I 
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I 
I 
I 
I 
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pl;I/Q AC•227 Am·241 CS·1J7 co-60 
1423-VGN-029 < 0.33 < 0.11 < 0.08 < 0.08 
1423-VGN-030 < 0.21 < 0.10 < 0.08 < 0.08 
Blank 1 < 0.11 < 0.035 < 0.022 < 0.039 
Blank 2 < 0.10 < 0.065 < 0.052 
LCS 1 % recovery 103 104 100 
LCS 2 % recovery 103 '--101 -'- 1Q4 -

•<" Quantities indicate non-detects with stated MDAs 
Blank cells indicate non-detects 
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Ra-226 A --- --- . 214 Pb-21 -- 214 Ra-228 

< 0.34 0.35 0.22 0.48 
< 0.26 0.35 0.16 0.35 

< 0.079 
< 0.21 

I 

- ~ 
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1.0 Introduction 

Data Review & Validation 
PRS 423 UGL Pu Alpha Spec 

Analytical data assessment can be performed on at many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does the data package contain all the information called for by the SOW and/or SAP? 

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks, 

------system-monitoring compouna-(surrcfg-aTe)-recoveries, matrix-spil~es~- etc.- -Were the ___ ----
correct QC controls used, and does the QC data indicate the analyses were performed 
acceptably? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

2.0 Description of the Data Set 
PRS 423 covers a section of the radioactive underground line removal north of R 
Building. The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid locations on the bottom, walls and shoulders of the trench to 
verify that cleanup objectives were met. 

The bottom of the trench was excavated just prior to sampling to remove debris and 
material that had peeled from the sides of the trench. Samples were collected using the 
bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec} prior to off site analysis. Offsite sampl-e analyses were performed at 
Severn Trent Laboratories, St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the an.alyte detection 
goals. 

·-~ E. Jendrek 1 of6 DataAssesmentPRS423PuAiphaSpec 
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Sample 
Date LSDG 

9/1/04 F41030235 

Data Review & Validation 
PRS 423 UGL Pu Alpha Spec 

Table 1 Sampling Event 

Number of 
Samples Mound Sample IDs 

33 423-VB-001, 
423-VB-002, 
423-VB-003, 
423-VB-004, 
423-VB-005, 
423-VB-006, 
423-VB-007, 
423-VB-008, 
423-VB-009, 
423-VB-01 0, 
423-VB-011, 
423-VB-012, 

423-VNS-012, 
423-VNS-0 13, 
423-VNS-014, 
423-VNS-015, 
423-VNS-016, 
423-VNS-017, 
423-VNS-018, 
423-VSS-019, 
423-VSS-020, 
423-VSS-021, 
423-VSS-022, 
423-VSS-023, 
423-VSS-024, 
423-VSS-025, 
423-VSS-026, 

423-VSS-026FD, 
423-VGN-027, 

423-VGN-027FD, 
423-VGN-028, 
423-VGN-029, 

& 423-VGN-030 

3.0 Data Completeness 
The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUD). 

4.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 
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Data Review & Validation 
PRS 423 UGL Pu Alpha Spec 

Table 2 Data Review Qualifications 

----- -------·--·· -·----,-- -----------,-------,----------, 

1 
_____ Flag________________ Description 
1----J___________ _____ _____ Estimated sample result 

U ___ ______ _ __ _ _______ Non-detect sample result 
1-------U_J_______ ___ Estimated non-deteCted sample result 

R Rejected (unusable) sample result 

4.1 Blanks 
--------------

The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the detected 
sample activities. 

There was no Pu isotopes of interest were detected in the blanks associated with these 
samples. 

4.2 Tracer Yields 

Each sample is spiked with a known amount of an internal standard, Pu-242, prior to 
sample preparation. The measured recovery percentage (% yield) of this 'tracer' is then 
used to scale the measured concentrations.of the other isotopes. Tracer yields less 
than 20% or greater than 110% should be recounted and possibly re-prepared. Within 
a given sample matrix significant yield inconsistencies may be indicative of problems 
with sample preparation. 

Only one tracer yield was below QC standards (423-VB-011 ). A low tracer yield would 
be expected to bias the sample results high. No Pu isotopes of interest were detected 
for this sample so no further action is warranted. 

The average tracer yield was an acceptable 71% with a standard deviation of 14.4. 

4.3 Laboratory Duplicates 

A laboratory duplicate analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One duplicate is performed for every 20 samples or LSDG. To 
meet QC criteria the Relative Error Ratio of duplicate samples must be < 3.0. 

[Sample Result - Duplicate Result] 
RER :: --------------------------------------------------

[TPU2 sample + TPU2 
dup]

112 

where TPU is the Total Propagated Error. 

It is known that for Mound soils plutonium contamination is usually distributed non­
homogeneously even in dried and ground samples. The divergent results obtained from 

DRV@ 
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Data Review & Validation 
PRS 423 UGL Pu Alpha Spec 

reanalysis of the same sample usually demonstration of this fact and not the 
laboratory's capability for precision. 

Duplicates for Pu-238 failed in one out of the two RER calculations of this LSDG. This 
failure could normally be attributed to the sample inhomogeneity described above; 
however, there was good agreement between field duplicates. 

Another explanation for the disagreement in the laboratory duplicate is the lower tracer 
yield achieved for the duplicate sample that tends to bias this sample high. 

No qualification of the data was accessed. 

4.4 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
analytes of concern. The LCS recovery is an indication of whether the analytical 
process was in control during the analysis. 

The isotope recoveries for the LCS ranged from 85 to 97%. 

4.5 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 

4.6 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

Two field duplicates were collected. Agreement between the field duplicates was good 
indicating a degree of sample homogeneity. 

5.0 Data Validation 

The results were further validated by examination of the following items: 

1. Instrument calibration 
2. Daily Source checks 
3. Background and efficiency measurement 
4. Proper frequency and use of blanks 
5. All calculations 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

DA~ 
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6.0 Certification 

Data Review & Validation 
PRS 423 UGL Pu Alpha Spec 

Based upon this review the Pu Alpha Spectroscopy analysis data maybe used as 
presented with no further qualifications. 
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Data Review & Validati 
PRS 423 UGL Pu Alpha S 

Table 3 PRS 423 (UGL) Pu Alpha Spectroscopy Analysis 

C"/ pi 1/Q p 238 p 2391240 u- u- p 242 u-
Action Level 55 % yield 

~23-VB-001 9.9 0.12 84 

1423-VB-001 Lab Dup 18.9 0.24 65 

423-VB-002 0.24 < 0.018 82 

423-VB-003 11.1 0.20 74 

423-VB-004 < 0.04 < 0.03 61 

423-VB-005 0.30 < 0.02 59 
423-VB-006 0.41 < 0.024 79 
1423-VB-007 0.37 < 0.032 75 

1423-VB-008 1.71 0.04 80 

1423-VB-009 0.28 0.02 55 
423-VB-010 < 0.03 < 0.01 87 

423-VB-011 0.05 < 0.03 72 
423-VB-012 0.38 0.02 79 

14_23-VNS-012 <0.04 < 0.014 64 

1423-VNS-013 < 0.15 < 0.10 14 

1423-VNS-014 0.07 < 0.013 74 

1423-VNS-015 0.08 < 0.021 79 

423-VNS-016 < 0.025 < 0.019 84 
423-VNS-017 0.25 < 0.03 63 
423-VNS-018 0.14 < 0.028 74 

423-VSS-019 < 0.031 < 0.012 80 

1423-VSS-020 0.38 < 0.031 77 
1423-VSS-020 Lab Oup 0.44 < 0.029 56 

1423-VSS-021 0.12 < 0.027 70 

423-VSS-022 0.14 < 0.029 67 

423-VSS-023 <0.04 <0.03 61 
423-VSS-024 0.08 <0.02 49 
423-VSS-025 <0.03 0.53 71 

1423-VSS-026 <0.04 <0.03 64 
I423-VSS-026FD <0.04 <0.04 ~ 59 
1423-VGN-027 0.31 <0.03 59 
I423-VGN-027FD 0.47 <0.02 72 
423-VGN-028 0.18 < 0.01 65 
423-VGN-029 0.18 < 0.03 80 
423-VGN-030 0.20 <0.02 67 
Blank 1 <0.03 < 0.01 94 

~lank 2 <0.03 < 0.01 90 
LCS 1 % recovery 97 85 94 
LCS 2 % recovery 94 95 84 

"<"Quantities indicate non-detects with stated MDAs 
Blank cells indicate non-detects 
Bold results indicate QC values outside QC criteria. 
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1.0 Introduction 

Data Review & Validation 
PRS 423 UGL Th Alpha Spec 

Analytical data assessment can be performed on at many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does the data package contain all the information called for by the SOW and/or SAP? 

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks. 

-··---system-monitoring-eompeund-(surrogate}-recoveries-;-matrix-spikes~ -etc-. Were-the-- --­
correct QC controls used, and does the QC data indicate the analyses were performed 
acceptably? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

2.0 Description of the Data Set 
PRS 423 covers a section of the radioactive underground line removal north of R 

·· Building. The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid locations on the bottom, walls and shoulders of the trench to 
verify that cleanup objectives were met. 

The bottom of the trench was excavated just prior to sampling to remove debris and 
material that had peeled from the sides of the trench. Samples were collected using the 
bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories, St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 
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Sample 
Date LSDG 

9/1/04 F41030235 

Data Review & Validation 
PRS 423 UGL Th Alpha Spec 

Table 1 Sampling Event 

Number of 
Samples Mound Sample IDs 

33 423-VB-001, 
423-VB-002, 
423-VB-003, 
423-VB-004, 
423-VB-005, 
423-VB-006, 
423-VB-007, 
423-VB-008, 
423-VB-009, 
423-VB-01 0, 
423-VB-011, 
423-VB-012, 

423-VNS-012, 
423-VNS-013, 
423-VNS-014, 
423-VNS-015, 
423-VNS-016, 
423-VNS-017, 
423-VNS-018, 
423-VSS-019, 
423-VSS-020, 
423-VSS-021, 
423-VSS-022, 
423-VSS-023, 
423-VSS-024, 
423-VSS-025, 
423-VSS-026, 

423-VSS-026FD, 
423-VGN-027, 

423-VGN-027FD, 
423-VGN-028, 
423-VGN-029, 

& 423-VGN-030 

3.0 Data Completeness 
The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUD). 

4.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results ofthe assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 
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Data Review & Validation 
PRS 423 UGL Th Alpha Spec 

Table 2 Data Review Qualifications 

---- -- ------------------ ----

Description ---------~ ·---
j Estimated sample result 

------ u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected{unusable) sample result 

4.1 Blanks 
- ---- ---- ----- --- ------------ -------~--- -- --------------------

The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the detected 
sample activities. 

Trace amounts (0.04 pCi/g) of Th-230 were detected in the blanks associated with 
these samples. This is a typical amount of laboratory contamination. 

4.2 Tracer Yields 

Each sample is spiked with a known amount of an internal standard, Th-229, prior to 
sample preparation. The measured recovery percentage(% yield) of this 'tracer' is then 
used to scale the measured concentrations of the other isotopes. Tracer yields less 
than 20% or greater than 110% should be recounted and possibly re-prepared. Within 
a given sample matrix significant yield inconsistencies may be indicative of problems 
with sample preparation. 

All tracer yields were within acceptable bounds. 

The average tracer yield was an acceptable 65.8% with a standard deviation of 14.5. 

4.3 Laboratory Duplicates 

A laboratory duplicate analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One duplicate is performed for every 20 samples or LSDG. To 
meet QC criteria the Relative Error Ratio of duplicate samples must be< 3.0. 

[Sample Result - Duplicate Result] 
RER = -----------------------------------

[TPU2sample + TPU
2
dup]

112 

where TPU is the Total Propagated Error. 

Lab Duplicates forTh isotopes demonstrated good agreement. 
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4.4 Laboratory Control Sample 

Data Review & Validation 
PRS 423 UGL Th Alpha Spec 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
analytes of concern. The LCS recovery is an indication of whether the analytical 
process was in control during the analysis. 

The Th-230 isotope recoveries for the LCS were 93 and 98%. 

4.5 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 

4.6 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

Two field duplicates were collected. Agreement between the field duplicates was good 
indicating a degree of sample homogeneity. 

5.0 Data Validation 

The results were further validated by examination of the following items: 

1. Instrument calibration 
2. Daily Source checks 
3. Background and efficiency measurement 
4. Proper frequency and use of blanks 
5. All calculations 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

6.0 Certification 
Based upon this review the Th Alpha Spectroscopy analysis data maybe used as 
presented with no further qualifications. 
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Data Review & Validation 
PRS 423 UGL Th Alpha Spec 

Table 3 PRS 423 (UGL) Th Alpha Spectroscopy Analysis 

p~_ilg ___ . _ Th-228 Th-230 Th-232 Th-229 

;~~~~~~~~~ ! .o2 6~~-: ~-~~~78s .. -}G1
J 1

1 

··Y.:i~~---.! 
4_?.~:_VB-QQ1 L<Jb Dl)p ! 0.61 ·» ____ Q~.~I _ .. Q:~7 ~~ ··- __ j 
423-VB-002 ! 075 0.62 0.77 60 ! 
- ··- ------- · 1 ---------- --------- •· ··- -- --- • I 

__E_3-VB-003. -·- . _ + -~L .. -~50---··- _ _QJ_g_ .... ___ . _ _!_2__ __ --l 
_ ~2~:.VB-OO_~ . OJ_4 ____ Q}9 ... 2:!_9 .. _ .~Q ______ -··I 
__ 423-VB-005 .......... .!. _.9-~3 -1-=-c...~~~?. -=-· _:_- __ 9-~~---·..:...=·,- _.<1_~-- ._,_; _________ _ 

·--:~~~~:~~~~---=---=~ ~j----%*-·- ·--%ro-·--- --~--- ·+----~~j 
423-VB-008 0.63 0.82 0.71 69 

423-VB-009 0.52 0.73 0.55 65 

423-VB-01 0 0.82 1.11 0. 73 78 

423-VB-011 0.30 0.62 0.40 80 
423-VB-012 0.36 0.74 0.27 52 

423-VNS-012 0.33 0.70 0.31 59 
423-VNS-013 0.80 0.66 0.71 54 

423-VNS-014 0.80 0.82 0.83 68 
423-VNS-015 0.75 0.79 0.87 75 
423-VNS-016 0.96 0:73 0.65 81 

423-VNS-017 0.78 0.70 0.72 
423-VNS-018 0.56 0.80 0.60 

423-VSS-019 0.80 0.56 0.82 

423-VSS-020 0.50 0.62 0.42 

423-VSS-020 Lab Dup 0.48 0.49 0.60 

423-VSS-021 0.72 0.65 0.67 

423-VSS-022 0.47 0.72 0.49 

423-VSS-023 0.60 0.68 0.64 

423-VSS-024 0.44 0.70 0.74 

423-VSS-025 0.64 0.71 0.73 
423-VSS-026 0.36 0.67 0.25 

423-VSS-026FD 0.31 0.66 0.25 
423-VGN-027 0.38 0.66 0.34 
423-VGN-027FD 0.47 0.59 0.40 

423-VGN-028 0.51 0.72 0.56 
423-VGN-029 0.46 0.71 0.44 

423-VGN-030 0.29 0.58 0.29 
Blank 1 < 0.02 0.04 < 0.02 
Blank 2 < 0.03 0.04 < 0.02 
LCS 1 % recovel}' 93 
LCS 2 % recovery 98 

"<"Quantities indicate non-detects with stated MDAs 
Blank cells indicate non-detects 
Bold results indicate QC values outside QC criteria. 
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1.0 Introduction 

Data Review & Validation 
PRS 423 UGL TPH-DRO 

Analytical data assessment can be performed on many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does the data package contain all the information called for by the SOW and/or SAP? 

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks, 
system monitoring compound (surrogate) recoveries, matrix spikes, etc. Were the 
correct QC controls used, and does the QC data indicate the analyses were performed 
acceptably? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

2.0 Description of the Data Set 
PRS 423 covers a section of the radioactive underground line removal north of R 
Building. The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid locations on the bottom, walls and shoulders- of the trench to 

' verify that cleanup objectives were met. In addition, bias samples were collected. 

The bottom of the trench was excavated just prior to sampling to remove debris and 
material that had peeled from the sides of the trench. Samples were collected using the 
bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories, St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 

oiW@ 
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Data Review & Validation 
PRS 423 UGL TPH-DRO 

It should be noted that Total Petroleum Hydrocarbons- Diesel Range Organics (TPH­
DRO) gives only semi-quantitative results. No specific analytes are identified or 
measured. TPH-DRO is best suited as a charact~rization screening test than a final 
verification test. 

Table 1 Sampling Event -

------··------· 
Sample Number of 

Date LSDG Samples Mound Samele IDs 
8/16/04 F4H1802121 3 423-VB-026, 423-VSS-027, & 423-VB-928_ --. -

3.0 Data Completeness 
The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUD). It should be noted that method 8015 of EPA SW-846, a 
GC/FID procedure, was used over the less precise EPA method 418.1 referenced in the 
Mound Methods Compendium. Method 418.1 is a UV spectrometer based method. A 
FREON extraction process was used to extract the TPH-DRO analytes from the soil 
samples. 

4.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed an.d 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

Table 2 Data Review Qualifications 

Flag Description 
J Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusable) sample result 

4.1 Holding Times 
For TPH-DRO the recommended maximum hold time for soil samples is 28 days until 
analysis. 

All samples in this LSDG were analyzed for TPH-DRO within 11 days. 

4.2 Initial Calibration 
Initial calibration (IC) standards containing 5 ORO stock solution concentrations are 
analyzed at concentrations of 2, 10, 20, 50, 80, 120, and 160 flg/L at the beginning of 
each analytical sequence or as necessary if the continuing acceptance criteria are not 
met. The linearity of the calibration must be assessed. The Percent Relative Standard 
Deviation (%RSD) the calibration factor must be~ 20%. 

All RSD%s for analytes of interest were less than 20%. DIW® 
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4.3 Continuing Calibration 

Data Review & Validation 
PRS 423 UGL TPH-DRO 

Compliance requirements for satisfactory instrument calibration are established to 
ensure that the instrument is capable of producing acceptable quantitative data. The 
validity of the calibration curve must he measured with a Continuing Calibration 
Verification (CCV)every 12 hours. If the response obtained for the CCV is within ±15% 
of the initial calibration, the initial calibration curve may be deemed still valid. 

All CCV RFs had D%s that were less than 15%. 

4.4 Blanks 
The laboratory analyzes one method blank for every 20 samples or LSDG. Laboratory 
blanks are analyzed to determine if laboratory or field processes are contributing to the 
detected sample contamination. A method blank must be performed after the 
calibration standards. 

All blanks associated with the verification samples met QC criteria. 

4.5 System Monitoring Compounds 
Laboratory performance on individual samples is established by means of spiking 
activities. All samples are spiked with a System Monitoring Compound (SMC), just prior 
to sample purging. Since the effects of the sample matrix are frequently outside the 
control of the laboratory and may present relatively unique problems, the evaluation and 
review of the data based on specific sample results is frequently subjective and 
demands analytical experience and professional judgment. 

There were no problems associated with the SMC recoveries. 

4.6 Matrix Spike 
A matrix spike (MS) and a matrix spike duplicate (MSD) analysis are performed to 
assess the precision and accuracy of the laboratory analysis on the sample matrix at 
the time of the sample analysis. One MS/MSD spike is performed for every 20 samples 
or LSDG. It also may indicate analysis bias due to sample matrix effects. These data 
alone cannot be used to evaluate the precision and accuracy of individual samples. 
However, when exercising professional judgment, this data should be used in 
conjunction with other QC information. 

The MS/MSD for this LSDG were run on non-Mound samples and are therefore of little 
use in evaluating the samples submitted by Mound. 

4.7 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
analyte(s) of concern. The LCS recovery is an indication of whether the analytical 
process was in control during the analysis. One LCS should be analyzed for every 20 
samples or each LSDG. 

All LCS recoveries were within QC requirements. 
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4.8 Equipment Rinsates 

Data Review & Validation 
PRS 423 UGL TPH-DRO 

Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 

4.9 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

----------------------------------- --------------------------
No field duplicates were collected. 

5.0 Data Validation 
The results of LSDG F4H1802121 were fully data validated. In addition to the items 
discussed above, the following items were evaluated: 

1. Instrument calibration 
2. Spike recovery calculations. 
3. Sample run logs 
4. Compound quantification calculations 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

6.0 Certification 
Based upon this review the TPH-DRO analysis data maybe used as presented with no 
further qualifications. 
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Data Review & Validation 
PRS 423 UGL TPH-DRO 

Table 3 PRS 423 (UGL) TPH-DRO Analysis 

POL 423-VB-026 423-VSS-027 423-VB-028 Blank LCS 
--···· -- ----- --------- -------

units mg/kg mg/kg mg/kg m_g/k_g_ ~g/kg 'Y., 
------· -··. ------ --· --

IPH-DRO --·-- 28 60 82 

---- ----
1~stem Monitorin_g Cmpd I(% recovert} 
[olune-d8 10-150 51 53 46 85 126 

Italics indicate analytes that were detected but are below Practical Quantitation Levels 
(PQL). 

Blanks cells are non-detects (i.e., < Instrument Detection Level) 
Bold QC results are outside acceptance criteria 
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1.0 Introduction 

Data Review & Validation 
PRS 423 UGL Metals 

Analytical data assessment can be performed on many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does the data package contain all the information called for by the SOW and/or SAP? 

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks, 

---- system-monitoring- compound-( surrogate) -recoveries-;--matrix-spikes-;-etc-:---were -the __ _ 
correct QC controls used, and does the QC data indicate the analyses were performed 
correctly? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

-
2.0 Description of the Data Set 
PRS 423 covers a section of the radioactive underground line removal north of R 
Building. The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid locations on the bottom, walls and shoulders of the trench to 
verify that cleanup objectives were met. In addition bias samples were collected. 

The bottom of the trench was excavated just prior to sampling to remove debris and 
material that had peeled from the sides of the trench. Samples were collected using the 
bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories, St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 
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Data Review & Validation 
PRS 423 UGL Metals 

Table 1 Sampling Event 

---------- ----------------··-----·-------· 
Sample Number of 

Date LSDG Samples Mound Sample IDs 
8/16/04 F4H 1802121 3 t__::.:_:__::_:___::___'-----'---'----'-----=--=--=--c.:::__:__J___ ·------· 423-VB-026, 423-VSS-027, & 423-VB-028 

3.0 Data Completeness 
The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUD). 

4.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

Table 2 Data Review Qualifications 

Flag Description 
J Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusable) sample result 

4.1 Hold Times 
There are no EPA mandated technical hold times for the metals analysis of soils. The 
recommended maximum hold time for water samples is 180 days until analysis. 

All samples in this LSDG were within 7 days. 

4.2 Blanks 
The laboratory analyzes one method blank for every 20 samples or LSDG. Laboratory 
blanks are analyzed to determine if laboratory processes are contributing to the 
detected sample measurements. To meet the QC criteria the method blank must be 5:2 

·times the Practical Quantitation Limit (PQL). 

The method blank associated with the verification samples met QC criteria. 

The laboratory also analyzes one calibration blank after every 10 samples and before 
each initial and continuing calibration. Calibration blanks are analyzed to determine if 
instrument operations are contributing to the detected sample activities. To meet the 
QC criteria the method blank must be 5: 2 times the POL. 

All initial and continuing calibration blanks met QC criteria. 
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4.3 Instrument Calibrations 

Data Review & Validation 
PRS 423 UGL Metals 

The laboratory must successfully run a set of initial calibration samples each day. 
Immediately after each initial calibration an initial calibration check sample must be run. 
To be successful initial calibration verification sample recoveries must be ± 10% of 
100% for all metals except mercury. Mercury recovery must be± 20% of 100%. 

In addition a continuing calibration verification sample must be run every after every 10 
samples. The same criteria are used as with the initial calibration verification. 

____ AILinitiaLand.continuing-calibration-verificatior-~s-met-OC-criteria.,----- ----- ----- ----------

4.4 Matrix Spike 
A matrix spike (MS) and a matrix spike duplicate (MSD) analysis are performed to 
assess the precision and accuracy of the laboratory analysis. One MS/MSD spike is 
performed for every 20 samples or LSDG. It also may indicate analysis bias due to 
sample matrix effects. 

The matrix spike recoveries for AI, Ca, Fe, Mg, & Mn were outside the QC criteria; 
however, the original sample concentrations for these metals were greater than 4X the 
amount spiked, making the percent recovery information ineffective. 

Sb, Pb, Cr, & Ag all had one more spike recoveries sligh_tly less than the QC criteria 
indicating a possible negative bias to the measurement of these metals. These 
elements were not detected or only detected at very low levels. 

No qualification of the data was made based on MS/MSD data. 

4.5 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
analyte(s) of concern. The LCS recovery is an indication of whether the analytical 
process was in control during the analysis. 

All LCS recoveries were within QC requirements. 

4.6 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 

4. 7 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD .. 

No field duplicates were collected. 
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5.0 Data Validation 

Data Review & Validation 
PRS 423 UGL Metals 

The results of LSDG F4H1802121 were fully data validated. In addition to the items 
discussed above, the following items were evaluated: 

1. Instrument calibration calculations 
2. Spike recovery calculations. 
3. Sample run logs 
4. Standard certifications 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

6.0 Certification 
Based upon this review the metal analysis data may be used as presented with no 
further qualifications. 
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·-----
Analytes 

Aluminum 
Arsenic 
Lead 
t-ntimony 
Barium 
Selenium 
Berylium 

lrhallium 
Cadmium 
Calcium 
Chromium 
~obalt 
Copper 
Iron 
Magnesium 
ManQanese 
Nickel 
Potassium 
pilver 
podium 
~anadium 
lzinc 
Mercury 

E. Jendrek 

Data Review & Validation 
PRS 423 UGL Metals 

Table 3 PRS 423 (UGL) Metal Analysis 

423-VB-026 423-VB-026 
POL 423-VB-026 423-VSS-027 423-VB-028 Blank LCS MS MSD -- ---·· 

mg/kg mg/kg mg/kg mg/kg mg/kg % 0/o % --
113 3,840 9,440 12,600- - <20 109 150 81 --- ---

1.1 5.3 8.1 2 < 1 112 102 102 ··------- ---------

0.34 35.0 14.4 10.7 < 0.3 111 51 60 
1.1 0.91 0.33 <6 76 40 40 --------
113 29.0 41.4 42.9 < 20 11_0 9_4 ___ go_ 
0.56 < 0.5 110 100 98 
2.8 0.68 0.72 < 0.5 110 108 106 
1.1 < 1 111 96 95 
2.8 < 0.5 106 73 57 

2,810 123,000 54,800 31,600 11.5 106 0 405 
5.6 10.3 21.7 14 <10 109 75 71 
5.6 3.7 8 7.5 <5 106 93 91 
14.1 5.8 15.8 10.1 < 2.5 110 90 92 
56.3 9,800 16,000 21,000 <10 111 216 1,990 

2,810 46,600 28,400 14,000 < 500 112 21 0 
8.4 272 711 290 < 1.5 109 44 156 

22.5 15.4 17.6 < 4.0 110 99 100 
2,810 1,760 3,230 < 500 105 121 103 

5.6 < 1 108 97 70 
2,810 156 149 332 < 500 102 102 100 
28.1 15.3 20.4 16.7 <5 110 99 96 
11 33.6 53.9 49.7 0.67 106 91 99 

0.038 0.049 0.028 < 0.33 94 98 83 

Italics indicate analytes that were detected but are below Practical Quantitation 
Levels (PQL). 

Blanks cells are non-detects (i.e., < IDL) 
Bold QC results are outside acceptance criteria 
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1.0 Introduction 

Data Review & Validation 
PRS 423 UGL VOA 

Analytical data assessment can be performed on many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does the data package contain all the information called for by the SOW and/or SAP? 

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks, 
system monitoring compound (surrogate) recoveries, matrix spikes, etc. Were the 
correct QC controls used, and does the QC data indicate the analyses were performed 
acceptably? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses: 

2.0 Description of the Data Set 
PRS 423 covers a section of the radioactive underground line removal north of R 
Building. The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid locations, on the bottom, walls and shoulders of the trench to 
verify that cleanup objectives were met. Bias samples were also collected. 

The bottom of the trench was excavated just prior to sampling to remove debris and 
material that had peeled from the sides of the trench. Samples were collected using the 
bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories, St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 
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Data Review & Validation 
PRS 423 UGL VOA 

Table 1 Sampling Event 

--------· 
Sample Number of 

Date LSDG Samples Mound Sample IDs 
8/16/04 F4H1802121 3 423-VB-026, 423-VSS-027. & 423-VB-028 

3.0 Data Completeness 
The correct samples were submitted _and a_!:!~~~zedJor the a_nalyse__s_!eQ!:J~§ted in the 

-~--- survey-urlltoesign (sUor.--

4.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

Table 2 Data Review Qualifications 

Flag Description 
J Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusable) sample result 

4.1 Holding Times 
There are no EPA mandated technical hold times for VOA analysis of soils. The 
recommended hold time for water samples is 14 days. 

All samples in this LSDG were analyzed for VOA within 12 days. 

4.2 GC/MS Instrument Performance Check 
The successful analysis of the Instrument Performance Check of Bromofluorobenzene 
{IPC-BFB) solution must be performed at the beginning of each 12-hour period during 
which samples or standards are analyzed. ~ 

A successful IPC-BFB was run within 12 hours of the samples and associated QC 
analyses. 

4.3 Initial Calibration 
Initial calibration (IC) standards containing both volatile target compounds and system 
monitoring compounds are analyzed at concentrations of 10, 20, 50, 100, and 200 flg/L 
at the beginning of each analytical sequence or as necessary if the continuing 
acceptance criteria are not met. The IC must be analyzed within 12 hours of the 
associated IPC-BFB. All Relative Response Factors (RRF) must be ~ 0.05. The 
Percent Relative Standard Deviation (%RSD) for given standard concentration must~ 

,; 30%. -~ ~ 
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Data Review & Validation 
PRS 423 UGL VOA 

The IC was performed within 12 hours of an IPC-BFB. A continuing calibration was 
used to compute the measured sample concentrations. AIIIC RFFs were greater than 
0.05 and the RSD%s were less than 30%. 

· 4.4 Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to 
ensure that the instrument is capable of producing acceptable quantitative data. 
Continuing Calibration Verifications (CCV) establishes the 12-hour RRF on which the 
quantitations are based and checks the satisfactory performance of the instrument on a 
day-to-day basis. All Relative Response Factors (RRF) must be 2. 0.05. The Percent 
Difference (%0) for between the IC RRF and the CCV RRF must be within± 20%. 

The CCV was performed within 12 hours of an IPC-BFB. The CCVs were used to 
compute the measured sample concentrations. All CCV RFFs were greater than 0.05 
and the D%s were less than 20% with the exceptions of cyclohexanone and 
isopropylbenzene. Neither compound was measured in the samples. Both were 
successfully recovered from the MS/MSD and LCS demonstrating their successful 
measurements. 

4.5 Blanks 
The laboratory analyzes one method blank for every 20 samples or LSDG. Laboratory 
blanks are analyzed to determine if laboratory or field processes are contributing to the 
detected sample contamination. A method blank must be performed after the 
calibration standards. 

Trace levels (i.e., less than the Practical Quantitation Level) of Methylene Chloride were 
found in the blank and all of the samples. Methylene Chloride is a common laboratory 
contaminant. Since significant levels were not identified in either the blank or the 
samples no qualification of the results is warranted. 

For all other analytes the method blank associated with the verification samples met QC 
criteria. 

All initial and continuing calibration blanks met QC criteria. 

4.6 System Monitoring Compounds 
Laboratory performance on individual samples is established by means of spiking 
activities. All samples are spiked with system Monitoring Compounds (SMC), just prior 
to sample purging. Since the effects of the sample matrix are frequently outside the 
control of the laboratory and may present relatively unique problems, the evaluation and 
review of the data based on specific sample results is frequently subjective and 
demands analytical experience and professional judgment. 

There were no problems associated with the SMC recoveries. 
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4.7 Internal Standards 

Data Review & Validation 
PRS 423 UGL VOA 

Internal Standards (IS) are spike compounds added to every sample and used to 
compute the measured analytes. IS performance criteria ensure that GC/MS sensitivity 
and response are stable during each analysis. IS area counts must not vary by more 
than a factor of 2 from the associated 12hr. calibration standard. Retention time of each 
IS must not vary more than ± 30 seconds from the retention time of the associated 12hr. 
calibration standard. 

All IS passed QC criteria. 
-------------------------------------

4.8 Matrix Spike 
A matrix spike (MS) and a matrix spike duplicate (MSD) analysis are performed to 
assess the precision and accuracy of the laboratory analysis on the sample matrix at 
the time of the sample analysis. One MS/MSD spike is performed for every 20 samples 
or LSDG. It also may indicate analysis bias due to sample matrix effects. These data 
alone cannot be used to evaluate the precision and accuracy of individual samples. 
However, when exercising professional judgment, this data should be used in 
conjunction with other QC information. 

Acetone recovery in the MS and MSD was slightly high. Acetone is a common 
laboratory contaminant, it is not a contaminant of concern, and it was not detected in the 
samples. No problems in the MS/MSD require qualification of th_e data. 

4.9 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
analyte(s) of concern. The LCS recovery is an indication of whether the analytical 
process was in control during the analysis. One LCS should be analyzed for every 20 
samples or each LSDG. 

All LCS recoveries were within QC requirements. 

4.10 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 

4.11 Field Duplicates · 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

No field duplicates were collected. 

5.0 Data Validation 
The results of LSDG F4H1802121 were fully data validated. In addition to the items 
discussed above, the following items were evaluated: DRII® 
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1. Instrument calibration calculations 
2. Spike recovery calculations. 
3. Sample run logs 
4. Compound quantification calculations 

Data Re.view & Validation 
PRS 423 UGL VOA 

No additional qualification resulted from this assessment. There was no indication of a· 
systemic deficiency. 

6.0 Certification 
. Based upon this review the VOA analysis data maybe used as presented with no further 

qualifications. 
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IAnal;i~~·-· -·--·-

lchloromethan;-· 

~inyl chloride --· 
lsromomethane 
Chloroethane 
Acetone 

· 1, 1-Dichloroethen-e 

Methylene chloride 
Carbon disulfide 
1, 1-Dichloroethane 
12-Butanone 
1,2-Dichloroethene (total) 

~hloroform 

1, 1,1-Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
IT richloroethene 
1 ,2-Dichloropropane 
Bromodichloromethane 
14-methyl-2-pentanone 
cis-1 ,3-Dichloropropene 
Toluene 
rans-1 ,3-Dichloropropene 
1,1,2-.Trichloroethane 

~-Hexanone 
IT etrachloroethene 

Pibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
§!Yr_ene 
Bromoform 
1,1 ,2,2,-Tetrachloroethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1 A-Dichlorobenzene 
!system Monitoring Cmpds 
[olune-d8 
Bibromofluoromethane 
1,2-Dichloroethane-d4 
4-Bromofluoroobenzene 

E. Jendrek 

Data Review & Validation 
PRS 423 UGL VOA 

Table 3 PRS 423 (UGL) VOA Analysis 

423-VB- 423-VB-
PQL 423-VB-026 423-VSS-027 423-VB-028 Blank LCS 026 MS 026 MSD 

~~ ~tQ/kg -~g/kg __ ~~-r-~~ % % % 
11 114 83 84 - --
5.6 102 78 75 ----·---- r---· 
11 101 84 86 
11 104 86 86 
23 4.0 98 171 176 
5.6·· -

101 88 88 
5.6 4.2 3.9 5.4 4.7 121 104 107 
5.6 131 107 109 
5.6 99 94 95 
23 116 148 135 
11 0.85 1.4 103 95 96 
5.6 103 100 100 
5.6 99 95 95 
5.6 97 94 93 
5.6 99 102 102 
5.6 95 91 92 
5.6 0.53 5.6 97 99 102 
5.6 99 100 102 
5.6 102 102 104 
23 93 108 104 
5.6 108 105 108 
5.6 98 93 94 
5.6 124 123 122 
5.6 103 109 107 
23 116 138 130 
5.6 95 91 90 
5.6 108 110 111 
5.6 104 100 100 
5.6 97 94 97 
11 104 98 98 
5.6 107 100 102 
5.6 112 113 113 
5.6 110 106 100 
5.6 105 102 104 
5.6 104 100 102 
5.6 96 93 94 

I(% recovery) 
80-130 102 104 105 103 105 104 103 
78-130 109 112 107 108 102 105 105 
72-134 108 114 109 107 99 108 107 
68-150 93 99 102 92 102 106 106 

DltV@ 
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Data Review & Validation 
PRS 423 UGL VOA 

Italics indicate analytes that were detected but are below Practical Quantitation Levels 
(POL). 

Blanks cells are non-detects (i.e., < Instrument Detection Level) 
Bold QC results are outside acceptance criteria 
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1.0 Introduction 

Data Review & Validation 
PRS 423 UGL PAH 

Analytical data assessment can be performed on many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does the data package contain all the information called for by the SOW and/or SAP? 

A· Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks, 

---system-monitoring -compound-(su rrogate}-recoveries-;-matrix-spikes.-etc:- -Were ~the~~~ - --~---­
correct QC controls used, and does the QC data indicate the analyses were performed 
acceptably? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

2.0 Description of the Data Set 
PRS 423 covers a section of the radioactive underground line removal north of R 
Building. The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations at 
statistically selected grid locations on the bottom, walls and shoulders of the trench to 
verify that cleanup objectives were met. In addition bias samples were selected. 

The bottom of the trench was excavated just prior to sampling to remove debris and 
material that had peeled from the sides of the trench. Samples were collected using the 
bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories, St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 

E. Jendrek 1 of 6 
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3.0 Data Completeness 

Data Review & Validation 
PRS 423 UGL PAH 

Table 1 Sampling Event 

The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUO). 

4.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

Table 2 Data Review Qualifications 

Flag Description 
j Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusable) samQ_Ie result 

4.1 Holding Times 
The analysis for Polycyclic Aromatic Hydrocarbons (PAH) is a subset of performing a 
total Semivolatile Organic Analysis (SVOA). There are no EPA mandated technical 
hold times for the SVOA analysis of soils. The recommended maximum hold time for 
soil samples is 10 days until extraction and 40 days until analysis. 

All samples in this LSDG were extracted within 3 days and analyzed for SVOA within 9 
days. 

4.2 GC/MS Instrument Performance Check 
The successful analysis of the Instrument Performance Check of Bromofluorobenzene 
(IPC-BFB) solution must be performed at the beginning of each 12-hour period during 
which samples or standards are analyzed. 

A successful IPC-BFB was run within 12 hours of the samples and associated QC 
analyses. 

4.3 Initial Calibration 
Initial calibration (IC) standards containing both semivolatile target compounds and 
system monitoring compounds are analyzed at concentrations of 2, 10, 20, 50, 80, 120, 
and 160 Jlg/L at the beginning of each analytical sequence or as necessary if the . 
continuing acceptance criteria are not met. The IC must be analyzed within ~U~ 
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Data Review & Validation 
PRS 423 UGL PAH 

the associated IPC-BFB. All Relative Response Factors (RRF) must be~ 0.05. The 
Percent Relative Standard Deviation (%RSD) for each analyte must be:.;: 30%. 

The IC was performed within 12 hours of an IPC-BFB. A continuing calibration was 
used to compute the measured sample concentrations. AIIIC RFFs were greater than 

. 0.05. All RSD%s for analytes of interest were less than 30%. 

4.4 Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to 

----ensu re-that--the-instru ment-is-ea pable-of- produ ei ng-accepta bl e· qu antitative-d at a: - ----
Continuing Calibration Verification (CCV} establishes the 12-hour RRF on which the 
quantitations are based and checks the satisfactory performance of the instrument on a 
day-to-day basis. All Relative Response Factors (RRF) must be~ 0.05. The Percent 
Difference (%0) for between the IC RRF and the CCV RRF must be within ± 25%. 

The CCV was performed within 12 hours of an IPC-BFB. The CCs were used to 
compute the measured sample concentrations. All IC RFFs were greater than 0.05 and 
the D%s were less than 25%. 

4.5 Blanks 
The laboratory analyzes one method blank for every 20 samples or LSDG. Laboratory 
blanks are analyzed to determine if laboratory processes are contributing to the 
detected sample contamination. A method blank must be performed after the 
calibration standards. 

All.blanks associated with the verification samples met QC criteria. 

4.6 System Monitoring Compounds 
Laboratory performance on individual samples is established by means of spiking 
activities. All samples are spiked with System Monitoring Compounds (SMC), just prior 
to sample purging. 

Since the effects of the sample matrix are frequently outside the control of the 
laboratory and may present relatively unique problems, the evaluation and review of the 
data based on specific sample results is frequently subjective and demands analytical 
experience and professional judgment. 

There were no problems associated with the SMC recoveries. 

4.7 Internal Standards 
Internal Standards (IS) are spike compounds added to every sample and used to 
compute the measured analytes. IS performance criteria. ensure that GC/MS sensitivity 
and response are stable during each analysis. IS area counts must not vary by more 
than a factor of 2 from the associated 12hr. calibration standard. Retention time of each 
IS must not vary more than ± 30 seconds from the retention time of the associated 12hr. 

calibraUon standard. o~@ 
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All IS met QC criteria. 

4.8 Matrix Spike 

Data Review & Validation 
PRS 423 UGL PAH 

A matrix spike (MS) and a matrix spike duplicate (MSD) analysis are performed to 
assess the precision and accuracy of the laboratory analysis on the sample matrix at 
the time of the sample analysis. One MS/MSD spike is performed for every 20 samples 
or LSDG. It also may indicate analysis bias due to sample matrix effects. These data 
alone cannot be used to evaluate the precision and accuracy of individual samples. 
However, when exercising professional judgment, this data should be used in 
conjunction with other QC information. 

The MS/MSD for this LSDG were run on non-Mound samples and therefore of little use 
in evaluating the samples submitted py Mound. 

4.9 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
analyte(s) of concern. The LCS recovery is an indication of whether the analytical 

. process was in control during the analysis. One LCS should be analyzed for every 20 
samples or each LSDG. 

All LCS recoveries were within QC requirements. 

4.10 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 

4.11 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

No field duplicates were collected. 

5.0 Data Validation 
The results of LSDG F4H1802121 were fully data validated. In addition to the items 
discussed above, the following items were evaluated: 

1. Instrument calibration calculations 
2. Spike recovery calculations. 
3. Sample run logs 
4. Compound quantification calculations 

No additional qualification resulted from this assessment. There was no indication of a 

4 

systemic deficiency. 
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6.0 Certification 

Data Review & Validation 
PRS 423 UGL PAH 

Based upon this review the PAH analysis data maybe used as presented with no further 
qualifications. 
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Data Review & Validation 
PRS 423 UGL PAH 

Table 3 PRS 423 (UGL) PAH Analysis 

423-VB- 423-VSS- 423-VB-
POL 026 027 028 Blank LCS 

~~~~~=···~··•·:~ ;~I~g .•. ~.··~~9;= ~~~ ~~~~••~~~,i-l~i~~.j ·i 
~-:: .. .:..:.:_:..l_..c.:::..:...:-=------------------- .. ---1-~----- -~---
~cenapthene 370 92 ' -------- ---±j Fluorene 370 
Phenathrene 370 100 120 90 I 

!Anthracene 370 92 
Fluoranthene 370 180 190 130 90 
Pyrene 370 160 170 130 100 
Benzo( a }anthracene 370 96 91 96 
Chrysene 370 120 110 110 99 
Benzo(b }fluoranthene 370 93 120 100 
Benzo{k}fluoranthene 370 96 97 110 99 

Benzo(a)pyrene 370 110 90 110 97 
lndeno(1,2,3-cd)pyrene 370 86 120 98 
Benzo(ghi)perylene 370 130 96 
Dibenzo(a,h )anthracene 370 100 
System Monitoring Cmpds %recovery] 
2-Fiurophenol 40-103 79 76 65 82 82 
Phenol-d5 36-105 70 68 61 74 78 
Nitrobenzene-d5 45-114 85 84 71 86 88 
12-Fiuorobiphenyl 49-120 89 86 78 90 95 
2,4, 6-T ribromophenol 39-114 75 68 61 62 83 
p-Terphenyl-d14 42-108 88 90 79 94 93 

Italics indicate analytes that were detected but are below Practical Quantitation Levels 
(PQL). 

Blanks cells are non-detects (i.e., < Instrument Detection Levels) 
Bold QC results are outside acceptance criteria 
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1.0 Historical Overview 

Building H was demolished in the Fall of 2003 in accordance with Miamisburg Closure Project 
goals. The section north of the building corridor (Change House) was surveyed and released 
for clean demolition in accordance with the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM) (Reference 1 ). The section south of- the corridor (Laundry) 
was demolished as low level waste. The Penthouse filterbank area and contaminated 
ventilation and drain systems were segregated and disposed of as low level waste. The 
remaining debris from the penthouse and corridor areas was surveyed and disposed of in 

__ ~Q_cord_aDce _ _witb_MD80.03_6, _BadiologicaLDperations-f;!rocedures,--Operation- -100~-1, Debris------­
Pile, Rol/off, and RMMA Deposting Surveys . . 

2.0 Survey Objectives 
The objective of this Verification Sampling and Analysis Plan (VSAP) was to determine 
whether residual contamination is present above the cleanup objective (CO) in the remaining 
soils within the building footprint because of the operation or demolition of this facility. This 
was accomplished by performing a walkover survey of the entire survey unit and performing 
isotopic analysis on soil samples collected at biased and systematically placed locations. 
Biased samples were obtained at locations of elevated activity identified by the walkover 
survey and at other areas of interest as specified in the VSAP. 

To demonstrate compliance with cleanup objectives, the contribution of each radiological 
contaminant of concern in the survey unit was considered individually and as a whole. 
Systematically placed sample results were averaged and compared to the cleanup objectives 
for each contaminant of concern (COC) specified in the HVSAP. Biased sample results were 
compared directly to the cleanup objectives for each radionuclide. A 95% Upper Confidence 
Limit (UCL) calculation was performed for any COC that exceeds its cleanup objective. 

2.1 Survey Design 

The VSAP was designed to evaluate the surface soils at the base of the excavation left by the 
demolition of H Building. The affected area was the Building H footprint including a 5' 
perimeter and the hot waste pipe trench up to the access manhole approximately 26' to the 
west of Building H. Also included are those areas identified as potential release site (PRS) 
210, PRS 337, SCR 231, and a portion of PRS 423. This area as shown in Figure 1 is 
approximately 17,334 square feet and is classified as a· single Class 1 survey unit in 
accordance with Reference 1. 

The number of sample points required to satisfy the nonparametric statistical test was 
determined to be 17 in accordance with the MARSSIM. However, since the field instrument for 
the detection of low energy radiation (FIDLER) scan sensitivity for Pu-238 is less than the hot 
spot criteria (165pCi/g) an area multiplier was used to calculate a smaller grid spacing to 
ensure compliance as described in the VSAP. The result was a triangular pattern with 17ft 
spacing and a distance between rows of 15ft yielding 70 data points. 

2.2 Survey Data 

A walkover survey was performed over 100% of the survey unit using a FIDLER probe in 
accordance with the VSAP. Three locations were observed to be above background (RSDS# 
04-TF-0162, Attachment 1 ). Biased soil samples taken at each of these locations (HVB-008, 
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04-TF-0162, Attachment 1 ). Biased soil samples taken at each of these locations (HVB-008, 
HVB-009, HVB-010) were found to be less than the CO. Three biased soil samples were 
taken in the hot waste line trench excavation in accordance with the VSAP (HVB-005, HVB-
006, HVB-007). Samples HVB-006 and HVB-007 were less than the CO for all nuclides. 
Sample HVB-005 showed Th-228 in e~cess of the cleanup objective. The Th-228 result (3.34 
pCi/g) is 2.54 pCi/g greater than Th-232 (0.80 pCi/g). Th-232 decays to Th-228 and reaches 
equilibrium in approximately 30 years. The risk from the Th-228 that is equal to (in secular 
equilibrium with) Th-232 has already been accounted for in the derivation of the CO forTh-
232 (+Dau~hters). It is the excess (2.54 pCi/g) that should be compared to the Th-228 CO 
(2.6 pCi/g). A 95% UCL evaluation was performed for Th-228 and the result is 0.67 pCi/g and 
is shown in Table 1 . 

Per the Work Plan, one bucket of soil was removed from historic location SCR 231. The 
location was subsequently verified by taking four biased samples at and around SCR 231 in 
accordance with the VSAP (HVB001, HVB-002, HVB-003, HVB-004 ). Sample HVB-003 Pb-
21 0 result is reported at the analysis LDL of 8.84 pCi/g, which is above the CO (7 .4 pCi/g), but 
less than the Hot Spot criteria (19.8 pCi/g). A 95% UCL was not performed on these data 
since it did not meet the requirements to perform the test.2 (The data did not meet the 
requirements for a 95% UCL calculation because the calculation must be performed using a 
measured value and the lead-21 0 sample result was not a measured value but was the 
measurement system's LDL for lead-210, which is a Non-Detect). The average concentration 
of Pb-210 associated with SCR 231 is 5.74 ±3.5 pCi/g and the average Pb-210 in the survey 
unit is 3.99 ±0.42 pCi/g. The results for the remaining COCs were less than the cleanup 
objective for each COC. Biased sample locations are shown on Figure 1. Individual sample 
results are given in Table 2. No soil removal beyond that specified in the Work Plan was 
indicated or performed. 

Seventy (70) systematically placed soil samples were taken in accordance with the VSAP 
(HVS-001 through HVS-070). Since none of the systematic sample results was greater than 
the cleanup objectives, the Sign test was not required to demonstrate compliance. Sample 
results that are less than the analysis lower limit of detection (LDL) are considered to be at the 
LDL. Systematic sample locations are shown on Figure 1. Individual sample results are given 
in Table 2. A graphical representation of the sample results is shown in Figure 2. 

The H Building VSAP included a requirement for the data to pass a sum of ratios (SOR) 
calculation. However, it was subsequently determined that due to statistical limitations 
(comparatively high background levels vs. Cleanup Objective, and the existence of multiple 
COCs) even if the soil were remediated to soil background levels, the data could not pass that 
statistical calculation. As expected, the SOR calculations for the data do not meet the 
requirements specified in the H Building VSAP. This information was brought to the Core 
Team's attention, and with Core Team concurrence, it was decided to deviate from the VSAP 
and remove the requirement for the data to pass the SOR calculation. In lieu of this, it was 
decided to use the 95% UCL calculation as the statistical test to confirm the Survey Unit met 
the Cleanup Objectives. The H Building data passed the 95% UCL calculation. 

1 GroupWise from John Gill to Robert Ransbottom, 8/5/04 
2 GroupWise from John Lyons to Robert Ransbottom, 8/5/04 
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2.3 Quality Control 

Analytical data assessment can be performed on two quality control levels. Data Review 
involves an assessment of -the quality controls used by the laboratory during the performance 
of the analysis. These include such things as laboratory blanks, system monitoring compound 
(surrogate) recoveries, matrix spikes, etc. Which controls are assessed and what criteria are 
applied depend on the analysis performed. The results of field quality control measures such 
as field duplicates and trip blanks may also be evaluated. Data Review is normally performed 
on 100% of the analytical data. 

-----Data--Validation-is a --much-more-deta iled-review- of-the-entire-laboratory-data-p1fcl<age. -It-­
includes ail the elements of the Data Review plus verification of such things as proper 
instrument calibration, proper use of standards and correct performance of data calculations. 
Data Validation is used to identify systemic problems with the way the laboratory performs 
and reports analyses. Data validation was performed on Laboratory Sample Delivery Group 
(LSDG) 116057 and includes 14 samples (17.5%). 

All sample data were found to be acceptable. Data Review and Validation Assessments for 
each COC are included as an attachment to this report. 

2.4 Conclusion 

The objective of this VSAP was to determine whether residual contamination is present above 
the cleanup objective in the remaining soils within the building footprint as a result of the 
operation or demolition of this facility. The data presented in this report has been recorded in 
the Mound Environmental Information Management System (MEIMS). The data as presented 
supports the conclusion that the COs have been met for each COC in the survey unit. 

3.0 References 
1. NUREG 1575, Rev 1, Aug 2000, Multi-Agency Radiation Survey and Site 

Investigation Manual. (MARSSIM) 
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Project Code 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
--

HVSAP Data Report Draft 

Sample ld Station 
HVS-001 HVS-001 
HVS-002 HVS-002 
HVS-003 HVS-003 
HVS-004 HVS-004 
HVS-005 HVS-005 
HVS-006 HVS-006 
HVS-007 HVS-007 
HVS-008 HVS-008 
HVS-009 HVS-009 
HVS-010 HVS-010 
HVS-011 HVS-011 
HVS-012 HVS-012 
HVS-013 HVS-013 
HVS-014 HVS-014 
HVS-015 HVS-015 
HVS-016 HVS-016 
HVS-018 HVS-018 
HVS-019 HVS-019 
HVS-020 HVS-020 
HVS-021 HVS-021 
HVS-022 HVS-022 
HVS-023 HVS-023 
HVS-024 HVS-024 
HVS-025 HVS-025 
HVS-026 HVS-026 
HVS-028 HVS-028 
HVS-029 HVS-029 
HVS-030 HVS-030 
HVS-031 HVS-031 
HVS-032 HVS-032 
HVS-033 HVS-033 
HVS-034 HVS-034 
HVS-035 HVS-035 
HVS-036 HVS-036 

. 95% UCL Th-228 

CAS Name CAS Number Results In( Results ) Units 
14274-82-9 Thorium-228 0.737000 -0.3052 PCI/G 
14274-82-9 Thorium-228 0.656000 -0.42H? PCI/G 
14274-82-9 Thorium-228 0.587000 -0.532~ PCI/G 
14274-82-9 Thorium-228 0.444000 -0.811 ~ PCI/G 
14274-82-9 Thorium-228 0.435000 -0.8324 PCI/G 
14274-82-9 Thorium-228 0.684000 -0.379~ PCI/G 
14274-82-9 Thorium-228 0.562000 -0.576~ PCI/G 
14274-82-9 Thorium-228 0.551000 -0.596Q PCI/G 
14274-82-9 Thorium-228 0.793000 -0.231~ PCI/G 
14274-82-9 Thorium-228 0.657000 -0.4201: PCI/G 
14274-82-9 Thorium-228 0.441000 -0.818~ PCI/G 
14274-82-9 Thorium-228 0.643000 -0.44H~ PCI/G 
14274-82-9 Thorium-228 0.539000 -0.618Q PCI/G 
14274-82-9 Thorium-228 0.627000 -0.466~ PCI/G 
14274-82-9 Thorium-228 0.583000 -0.539q PCI/G 
14274-82-9 Thorium-228 0.714000 -0.336~ PCI/G 
14274-82-9 Thorium-228 0.743000 -0.29711 PCI/G 
14274-82-9 Thorium-228 0.782000 -0.245Q PCI/G 
14274-82-9 Thorium-228 0.941000 -0.060~ PCI/G 
14274-82-9 Thorium-228 0.833000 -0.18211 PCI/G 
14274-82-9 Thorium-228 0.518000 -0.657~ PCI/G 
14274-82-9 Thorium-228 0.579000 -0.546~ PCI/G 
14274-82-9 Thorium-228 0.514000 -0.665~ PCI/G 
14274-82-9 Thorium-228 0.499000 -0.69511 PCI/G 
14274-82-9 Thorium-228 0.786000 -0.240~ PCI/G 
14274-82-9 Thorium-228 0.606000 -0.500Q PCI/G 
14274-82-9 Thorium-228 0.591000 -0.525Q PCI/G 
14274-82-9 Thorium-228 0.456000 -0.785~ PCI/G 
14274-82-9 Thorium-228 0.454000 -0.78971 PCI/G 

14274-82-9 Thorium-228 0.692000 -0.368~ PCI/G 

14274-82-9 Thorium-228 0.514000 -0.6655; PCI/G 
14274-82-9 Thorium-228 0.614000 -0.4878: PCI/G 
14274-82-9 Thorium-228 0.392000 -0.9365; PCI/G 
14274-82-9 Thorium-228 0.392000 -0.9365: PCI/G 
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Project Code 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 

HBLDGVSAP 
HBLDGVSAP 

iHBLDGVSAP 

HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 

HVSAP Data Report Draft 

Sample ld Station 
HVS-037 HVS-037 
HVS-038 HVS-038 
HVS-039 HVS-039 
HVS-040 HVS-040 
HVS-041 HVS-041 
HVS-042 HVS..:042 

HVS-043 HVS-043 
HVS-044 HVS-044 
HVS-045 HVS-045 
HVS-046 HVS-046 
HVS-047 HVS-047 
HVS-048 HVS-048 
.HVS-049 HVS-049 
HVS-050 HVS-050 
HVS-051 HVS-051 
HVS-052 HVS-052 
HVS-053 HVS-053 
HVS-055 HVS-055 
HVS-057 HVS-057 
HVS-059 HVS-059 
HVS-061 HVS-061 
HVS-062 HVS-062 
HVS-063 HVS-063 
HVS-064 HVS-064 
HVS-066 HVS-066 
HVS-069 HVS-069 
HVS-070 HVS-070 
HVB-001 HVB_001 

HVB-002 HVB_002 

HVB-003 HVB_003 

HVB-004 HVB_004 

HVB-006 HVB_006 
HVB-007 HVB 007 
HVB-008 HVB_008 

HVSAP Data Report 
Table 1 

95% UCL Th-228 

CAS Name CAS Number 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
1427.4-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 

14274-82-9 Thorium-228 

14274-82-9 Thorium-228 

14274-82-9 Thorium-228 

14274-82-9 Thorium-228 

14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 
14274-82-9 Thorium-228 

2 

Results In( Results ) Unit~ 

0.631000 -0.4604 PCI/G 
0. 728000 -0.3175 PCI/G 
0.447000 -0.8052 PCI/G 
1.070000 0.0677 PCI/G 
0.653000 -0.4262 PCI/G 
0.524000 -0.6463 PCI/G 
0.573000 -0.5569 PCI/G 
0.455000 -0.7875 PCI/G 
0.573000 -0.5569 PCI/G 
0.423000 -0.8604 PCI/G 
0.834000 -0.1815 PCI/G 
0.569000 -0.5639 PCI/G 
0.567000 -0.5674 PCI/G 
0.312000 -1.1648 PCI/G 
0.590000 -0.5276 PCI/G 
0. 771000 -0.2601 PCI/G 
0.866000 -0.1439 PCI/G 
0.426000 -0.8533 PCI/G 
0.721000 -0.3271 PCI/G 
0.517000 -0.6597 PCI/G 
0.632000 -0.4589 PCI/G 
0.304000 -1.1907 PCI/G 
0.615000 -0.4861 PCI/G 
0.540'000 -0.6162 PCI/G 
0.730000 -0.3147 PCI/G 
0.552000 -0.5942 PCI/G 

0.667000 -0.4050 PCI/G 
0.495000 -0.7032 PCI/G 

0.698000 -0.3595 PCI/G 

0.728000 -0.3175 PCI/G 

0.530000 -0.6349 PCI/G 
1.320000 0.2776 PCI/G 
0.803000 -0.2194 PCI/G 
0.342000 -1.0729 PCI/G 
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Project Code 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 

HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 
HBLDGVSAP 

df 
70 

80 

HVSAP Data Report Draft 

Sample ld Station 
HVB-009 HVB 009 

HVB-010 HVB 010 

HVB-005 HVB 005 
HVS-017 HVS-017 
HVS-027 HVS-027 

HVS-054 HVS-054 

HVS-056 HVS-056 
HVS-058 HVS-058 
HVS-060 HVS-060 
HVS-065 HVS-065 
HVS-067 HVS-067 
HVS-068 HVS-068 

sd H 
0.30 1.745 
0.37 1.780 
0.40 1.794 

0.30 1.740 
0.37 1.773 
0.40 1.787 

95% UCL Th-228 

CAS Name CAS Number Results In( Results ) 
14274-82-9 Thoriurn-228 0.495000 -0.7034 
14274-82-9 Thorium-228 0.616000 -0.484~ 

14274-82-9 Thoriurn-228 3.340000 1.2060 
14274-82-9 Thoriurn-228 0.556000 -0.5870 
14274-82-9 Thoriurn-228 0.342000 -1.072Q 
14274-82-9 Thorium-228 0.428000 -0.8486 
14274-82-9 Thorium-228 0.354000 -1.038!:) 
14274-82-9 Thoriurn-228 0.196000 -1.629q 
14274-82-9 Thoriurn-228 0.559000 -0.581q 
14274-82-9 Thoriurn-228 1.050000 0.048~ 

14274-82-9 Thoriurn-228 0.309000 -1.1744 
14274-82-9 Thoriurn-228 0.342000 -1.072!:! 

ave -0.54 
sd 0.37i 
n 80 
df 7~ 

_c __ _l-i 1.774 

I 95% UCL --I 0.67 PCI/G II 

3 

I 

I 

I ~! I sd 0371 ~-7~4l 

Units 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G, 
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Thorium-228 

HVSAP Data Report Draft 

HVSAP Data Report 
Table 1 

Summary 

Summary for H Building VSAP 

95% UCL Ave(ln) 
Std Dev 

df 
Interpolate 

Max 
(In) 

n 
dH 

0.67 I ~CI/G ·0.54 0.37 80 79 1.77 3.34 .~ 1 PCI/G 
' -- -~·-- - --- ·-··-·---··-··-·---

Thorium-228 

Thorium-228+D 

Thorium-228 long lived decay 

4 

I 

7.082048 PCI/G 

1.609581 PCI/G 

1.609581 PCI/G 
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pCi/g 
Sample ID 

Cleanup Objective 
HVS-001 
HVS-002 
HVS-003 
HVS-004 
HVS-005 
HVS-006 
HVS-007 
HVS-008 
HVS-009 
HVS-010 
HVS-011 
HVS-012 
HVS-013 
HVS-014 
HVS-015 
HVS-016 
HVS-017 
HVS-018 
HVS-019 
HVS-020 
HVS-021 
HVS-022 
HVS-023 
HVS-024 
HVS-025 
HVS-026 
HVS-027 
HVS-028 
HVS-029 
HVS-030 
HVS-031 
HVS-032 
HVS-033 
HVS-034 
HVS-035 
----------- -----

HVSAP Data Report 

Am-241 Bi-210m 
63 8.3 

0.179 0.089 
0.145 0.074 
0.149 0.077 
0.146 0.076 
0.147 0.078 
0.194 0.1 
0.159 0.079 
0.153 0.078 
0.257 0.131 
0.156 0.078 
0.139 0.076 
0.176 0.083 
0.145 0.074 
0.159 0.085 
0.059 0.65 
0.152 0.08 
0.154 0.08 
0.152 0.084 
0.166 0.086 
0.179 0.09 
0.197 0.093 
0.161 0.079 
0.161 0.083 
0.149 0.079 
0.139 0.07 
0.153 0.079 
0.156 0.076 
0.158 0.08 
0.06 0.069 
0.15 0.049 

0.165 0.082 
0.134 0.072 
0.165 0.081 
0.193 0.094 

_ 0.054_ ~Q_.Q§_1__ 

Gamma Spec 
Cs-137 Co-60 Pb-210 

3.8 ·0.7 7.4 
0.041 0.042 4.67 
0.037 0.036 3.93 
0.039 0.034 4.07 
0.037 0.035 3.68 
0.035 0.035 3.91 
0.053 0.039 5.3 
0.041 0.039 4.19 
0.04 0.034 3.87 

0.162 0.063 6.84 
0.034 0.034 4.24 

. 0.082 0.035 3.98 
0.04 0.041 4.49 

0.035 0.033 4.00 
0.041 0.04 4.18 
0.037 0.034 0.563 
0.037 0.037 3.95 
0.041 0.036 4.05 
0.038 0.038 4.15 
0.045 0.034 4.41 
0.043 0.042 4.64 
0.152 0.05 5.45 
0.041 0.038 4.25 
0.034 0.037 4.2 
0.038 0.028 4.00 
0.032 0.033 3.69 
0.037 0.036 4.2 
0.036 0.037 4.19 
0.038 0.033 4.25 
0.034 0.035 0.555 
0.023 0.023 6.39 
0.052 0.042 4.36 
0.032 0.031 3.92 
0.04 0.041 4.32 
0.048 0.044 4.91 

-- 0.031 __ ~03L L_ 0_.619 

HVSAP Data Report 
Table 2 

Sample Results 

Alpha Spec 
Ra-226 Pu-238 Pu-239/240 Th-228 Th-230 

2.9 55 62 2.6 2.8 
0.86 0.053 0.018 0.737 1.34 
1.72 0.053 0.012 0.656 0.809 
1.06 0.088 0.038 0.587 1.37 

0.973 0.093 0.051 0.444 1.44 
1.27 0.137 0.073 0.435 1.02 
2.04 0.100 0.079 0.684 1.39 
1.1 0.112 0.044 0.562 1.56 
1.42 0.085 0.049 0.551 1.16 
1.82 0.170 0.043 0.793 1.85 
1.90 0.117 0.037 0.657 0.992 
1.03 0.128 0.054 0.441 1.15 
1.2 0.079 0.061 0.643 1.45 
1.07 0.083 0.043 0.539 1.45 
1.09 0.249 0.069 0.627 1.65 
1.25 0.157 0.087 0.583 0.855 
1.1 0.038 0.029 0.714 1.70 

2.14 0.068 0.012 0.556 1.56 
2.42 0.054 0.037 0.743 0.918 
1.68 0.054 0.042 0,782 2.09 
1.46 0.072 0.047 0.941 1.11 
2.08 0.077 0.037 0.833 1.60 
1.15 0.067 0.052 0.518 1.27 
1.13 0.097 0.014 0.579 1.36 
1.04 0.093 0.097 0.514 1.26 
1.03 0.042 0.049 0.499 1.91 
2.34 0.055 0.032 0.786 1.31 
1.43 0.095 0.098 0.342 1.49 
1.33 0.046 0.017 0.606 2.56 
1.79 0.054 0.024 0.591 1.14 
1.61 0.066 0.022 0.456 1.27 
1.18 0.032 0.013 0.454 1.22 
0.7 0.369 0.097 0.692 1.40 
1.17 0.068 0.019 0.514 0.665 
1.31 0.176 0.071 0.614 1.39 

0.92f!_ ~i)98 0.061 0.392 0.876 .. 
---- - --- --

1 of 4 

I LSC Unity w/< 
ThJ232 Ac-227 H-3 values 

2:.1 4.6 2,350,000 Included* 
0.877 0.085 2.39 .2.21 
0.559 0.081 2.38 2.0~ 

0.473 0.069 3.33 1.9-4 
0.521 0.057 5.70 1.85 
0.~22 0.056 5.45 1.83 
0.650 0.068 4.83 2.59 
0.~42 0.082 5.20 2.08 
0.5.11 0.073 4.52 1.97 
0.641 0.065 4.91 2.99 
0.5,37 0.082 4.76 2.18 
0.4~0 0.189 2.43 1.81 
0.855 0.165 2.42 . 2.31 
0.527 0.057 6.19 . 1.97 
0.5~4 0.050 4.66 . 2.13 
0.437 0.221 3.96 1.43 
0.517 0.019 2.34 2.12 
0.363 0.023 2.79 .2.31 
0.459 0.205 3.86 . •;, 2.35 
0.521 0.284 1.9 ··. 2.61 
0.7~3 0.113 2.38 2.35 
0.722 0.078 3.70 ·2:83 
0.517 0.174 4.00 . ' . '.1.99 
0.538 0.148 3.07 . ·.: >· .. 2.03 
0.513 0.159 2.80 ... : 1..89 
0.436 0.231 1.57 ··2.05 
0.604 0.219 2.68 ·:2.55 
0.453 0.202 2.98 ·.2.06 
0.819 0.265 2.47 . :. ' ·,:2.70 
0.517 0.051 2.37 :·.:. : '.1.65 
0.582 0.179 1.85 . . ; 2.41 

0.5~6 0.035 4.95 i; .. ''"1.97 
0.440 0.167 2.45 ; : .. ~:-,:, ·1.85 
0.41,8 0.185 2.50 :;.:·. ':1·.74 
0.81:1 0.186 2.84 "i:, ·:'··2;37 

_p.3~L 0.116 2.50 . . '1.13 
--
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d. 
Vi 
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pCi/g 
Sample ID 

Cleanup Objective 
HVS-036 
HVS-037 
HVS-038 
HVS-039 
HVS-040 
HVS-041 
HVS-042 
HVS-043 
HVS-044 
HVS-045 
HVS-046 
HVS-047 
HVS-048 
HVS-049 
HVS-050 
HVS-051 
HVS-052 
HVS-053 
HVS-054 
-HVS-055 
HVS-056 
HVS-057 
HVS-058 
HVS-059 
HVS-060 
HVS-061 
HVS-062 
HVS-063 
HVS-064 
HVS-065 
HVS-066 

HVSAP Data Report 

Am-241 Bi-210m 
63 8.3 

0.197 0.096 
0.188 0.098 
0.121 0.039 
0.06 0.068 

0.129 0.044 
0.064 0.074 
0.156 0.078 
0.172 0.087 
0.151 0.046 
0.155 0.079 
0.16 0.082 

0.172 0.084 
0.15 0.074 
0.2 0.102 

0.185 0.095 
0.149 0.075 
0.159 0.084 
0.153 0.078 
0.147 0.072" 
0.065 0.078 
0.163 0.052 
0.191 0.101 
0.151 0.047 
0.069 0.079 
0.146 0.05 
0.076 0.087 
0.176 0.055 
0.074 0.086 
0.057 0.063 
0.166 0.053 
0.072 0.083 

Gamma Spec 
Cs-137 Co-60 Pb-210 

3.8 0.7 7.4 
0.049 0.048 5.43 
0.046 0.042 4.94 
O.D18 0.019 4.88 
0.035 0.036 0.921 
0.02 0.021 5.76 

0.041 0.035 0.608 
0.038 0.035 4.25 
0.041 0.041 4.53 
0.023 0.023 6.26 
0.033 0.035 3.94 
0.04 0.035 4.31 
0.04 0.042 4.55 

0.038 0.035 3.98 
0.063 0.045 5.39 
0.046 0.047 4.85 
0.035 0.036 3.84 
0.038 0.038 4.23 
0.042 0.04 4.1 
0.065 0.036 3.78 
0.037 0.038 0.618 
0.024 0.026 6.68 
0.049 0.043 4.89 
0.02 0.022 6.03 

0.042 0.035 0.65 
0.022 0.024 5.77 
0.049 0.044 0.812 
0.027 0.028 7.2 
0.044 0.045 0.979 
0.036 0.036 0.563 
0.025 0.024 6.88 
0.044 0.044 0.956 

HVSAP Data Report 
Table 2 

Sample Results 

Ra-226 Pu-238 Pu-239/240 
2.9 55 62 
1.01 0.093 0.066 
2.23 0.081 0.064 
1.29 0.014 0.036 
1.84 0.089 0.049 
1.85 0.076 0.034 
2.11 0.130 0.036 
2.62 0.11 0.074 
1.24 0.139 0.057 
2.02 0.098 0.058 
1.20 0.129 0.134 
1.87 0.109 0.076 
2.08 0.14 0.145 

0.964 0.059 0.026 
2.26 9.16 1.82 
1.30 0.067 0.134 
1.07 0.128 0.075 
1.62 0.109 0.052 
0.78 0.136 0.06 
1.86 0.164 0.101 

0.688 0.085 0.052 
1.19. 0.078 0.038 
1.61 0.18 0.1 
1.45 0.079 0.032 
2.33 0.120 0.054 
1.67 0.178 0.063 
1.38 0.304 0.075 
1.60 0.109 0.06 
1.94 0.101 0.06 
1.97 0.082 0.047 
1.48 0.177 0.044 
1.91 0.284 0.037 

2 of 4 

Alpha Spec 
Th-228 Th-230 

2.6 2.8 
0.392 1.29 
0.631 2.22 
0.728 1.48 
0.447 1.05 
1.07 2.22 

0.653 1.33 
0.524 1.36 
0.854 1.63 
0.445 1.16 
0.573 1.68 
0.423 1.18 
0.834 1.50 
0.569 1.49 
0.567 1.89 
0.312 1.30. 
0.590 1.32 
.0.771 1.09 
0.866 0.897 
0.428 1.32 
0.426 0.981 
0.354 1.05 
0.721 0.877 
0.196 0.886 
0.517 0.803 
0.559 0.584 
0.632 . 1.38 
0.304 1.23 
0.615 1.54 
0.540 1.06 
1.05 1.04 

0.730 1.29 

LSC Unity w/< 
Th-232 Ac-227 H-3 values 

2.1 4.6 2,350,000 Included* 
0.346 0.186 4.85 2.0( 
0.822 0.277 4.83 3.01 
0.448 0.226 2.44 2.21 
0.424 0.612 1.27 1.71 
1.02 0.181 2.34 3.19 

0.653 0.174 2.64 1.96 
0.643 0.182 3.91 2.59 
0.585 0.265 6.40 2.37 
0.600 0.165 5.22 2.50 
0.636 0.258 5.09 2.20 
0.722 0.267 4.01 2.29 
0.512 0.288 2.85 2.58 
0.693 0.162 2.76 2.06 
0.794 0.191 2.83 3.11 
0.433 0.188 2.87 :2.03 
0.489 0.174 2.86 . 1.93 
0.566 0.213 2.86 . 2.21 
0.818 0.224 2.87 .. 2.00 
0.205 0.226 2.75 . 2.02 
0.468 0.314 2.93 . · ... 1.20 
0.450 0.264 2.89 2:15 
0.580 0.117 2.74 2.20 
0.289 0.212 2.79 ' 1.94 
0.556 0.224 2.88 : ·_ 1.77 
0.478 0.447 2.96 2:16 .. 
0.411 0.209 2.97 . 1.66 
0.473 0.465 2.91 ·. 2.47 
0.577 0.215 2.96 .' 2.00 
0.538 0.195 2.93" . 1.71 
0.864 0.564 2.9 .. :. :: '2.80 

0.636 0.133 2.85 ' .• ': ,, 1.95 
---
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pCi/g 
Sample 10 

Cleanup Objective 
HVS-067 
HVS-068 
HVS-069 
HVS-070 

MAX 
MIN 
AVG 
Stdev 
N 
Confidence +/· 

HVSAP Data Report 

Am-241 Bl-210m 
63 8.3 

0.15 0.049 
0.064 0.073 
0.162 0.054 
0.066 __ 0.0!6 .. 

0.26 0.65 
0.05 0.04 
0.14 0.08 
0.04 0.07 
70 70 

0.01 0.02 

Gamma Spec 
Cs-137 Co-60 Pb-210 

3.8 0.7 7.4 
0.023 0.025 6.06 
0.038 0.039 0.847 
0.024 0.023 6.76 
0.041 0.038 0.622 

-

0.16 0.06 7.20 
0.02 0.02 0.56 
0.04 0.04 3.99 
0.02 0.01 1.79 
70 70 70 

O.D1 0.002 0.42 

HVSAP Data Report 
Table 2 

Sample Results 

Ra-226 Pu-238 Pu-239/240 
2:9 55 62 
1.94 0.311 0.043 
1.21 0.073 0.065 
1.80 0.069 0.033 
1.59 0.279 0.033 

2.62 9.16 1.82 
0.69 0.01 0.01 
1.51 0.24 0.08 
0.46 1.08 0.21 
70 70 70 

0.11 0.25 0.05 

3 of4 

Alpha Spec 
Th-228 Th-230 

2.6 2.8 
0.309 0.954 
0.342 1.13 
0.552 0.924 
0.667 1.04 

1.07 2.56 
0.20 0.58 
0.59 1.31 
0.17 0.37 
70 70 

0.04 0.09 

I LSC Unity w/<. 
Th-232 Ac-227 H-3 values 

2.~ 4.6 2,350,000 Included" 
0.477 0.223 2.99 :2.28 
0.333 0.213. 2.95 1.35 
0.475 0.272. 2.76 2.41 
0.290 0.343. 2.88 . : 1.55' 

1.02 0.61 6.40 ' 3.19 
0.2:1 0.02 1.27 ~ 
0.5$ 0.19 3.30 ;,, .. 2.14 

0.1$ 0.11 1.12 :·· .. : .0.41 
70 70 70 : : ..... 70 
0.0~ 0.03 0.26 · f · :i o~ 1QJ 
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pCi/g 
· Sample 10 I Am-241 

Cleanup Objective I 63 
Biased Sample Results 
HVB-001 0.147 0.047 0.021 0.024 6.41 
HVB-002 0.071 0.079 0.043 0.041 0.656 
HVB-003 0.222 0.07 0.029 0.034 8.84 
HVB-004 0.167 0.053 0.022 0.025 7.06 
HVB-005 0.181 0.091 0.042 0.04 4.7 
HVB-006 0.232 0.12 0.061 0.047 6.05 
HVB-007 0.183 0.093 0.048 0.048 4.83 
HVB-008 0.056 0.064 0.031 0.036 0.848 
HVB-009 0.177 0.058 0.023 0.029 7.22 
HVB-010 0.171 0.08 _L__ 0.04~.___9.04~ 4.43 

---

MAX 0.232 0.12 0.061 0.048 8.84 
MIN 0.056 0.047 0.021 0.024 0.656 
AVG 0.1607 0.0755 0.0363 0.0369 5.1044 
Stdev 0.05711 0.02198 0.01319 0.0088 2.65523 
N 10 10 10 10 10 
Confidence +/· 0.04 0.01 0.01 0.01 1.65 

Field Duplicate Results 
HVB-008 FD < 0.144 < 0.048 < 0.021 < 0.023 < 5.84 
HVS-025 FD <0.139 < 0.070 0.088 < 0.032 < 3.86 
HVS-031 FD <0.165 < 0.084 0.130 < 0.037 < 4.57 
HVS-033 FD <0.162 < 0.079 < 0.036 < 0.038 < 4.25. 
HVS-046 FD < 0.065 < 0.074 < 0.040 < 0.039 < 0.616 
HVS-054 FD < 0.146 < 0.048 < 0.022 ~0.021_ < 6.42 

HVSAP Data Report 
Table 2 

Sample Results 

Ra-226 Pu-238 
2.9 55 

1.19 0.341 0.09 
1.31 0.083 0.039 
2.07 0.277 0.098 
1.11 0.129 0.106 
1.22 39.9 1.10 
2.41 6.35 0.09 
1.29 0.677 0.079 
1.38 0.119 0.047 
1.39 0.136 0.089 
1.11 0.131 0.064 

-- --~ --

2.41 39.9 1.1 
1.11 0.083 0.039 

1.448 4.8143 0.1802 
0.43606 12.4779 0.3239183 

10 10 10 
0.27 7.73 0.20 

1.36 0.086 0.038 
< 0.992 < 0.056 0.037 

1.82 < 0.117 0.048 
< 1.12 0.085 < 0.051 
1.81 0.352 < 0.062 
1.35 L_< 0.095 ~069 __ 

--

0.495 
0.698 
0.728 
0.530 
3.34 
1.32 

0.803 
0.342 
0.495 . 
0.616 

3.34 
0.342 

0.9367 
0.885268 

10 
0.55 

0.276 
0.715 
0.321 
0.513 
0.790 

L_ 0.328 

1.25 0.427 
1.12 0.497 
1.16 0.553 
1.19 0.529 
1.25 0.801 
1.32 0.662 
1.04 0.991 

0.889 0.260 
0.870 0.358 
1.22 0.616 

1.32 0.991 
0.87 0.26 

1.1309 0.5694 
0.15325 0.21343 

10 10 
0.09 0.13 

1.08 0.092 
1.45 0.488 
1.38 0.464 

0.823. 0.402 
1.33 0.539 

_ _Q._95L ~0.289 

·LSC 
Ac-227 I H-3 

4.6 I 2,350,000 

0.224 3 
0.145 3 
0.137 3 
0.235 3 
0.182 3 
0.206 3 
0.186 3 
0.149 3 
0.287 3 
0.197 3 

0.287 3 
0.137 3 

0.1948 3 
0.04626 0 

10 10 
0.03 0.05 

< 0.130 < 2.97 
<0.163 < 2.28 
< 0.174 5.13 
0.058 < 2.44 

< 0.181 4.31 
0.136 < 2.85 

Unlty.w/< 
values' 

Included* 

2.22 
1.56 
2.97 

·2.32 
4.03 
3.21 
2.40 
1.27 

·. 2.25 
2.0~ 

4.03 
.. 1.27 

2.43 
: 0.80 

... -:10.00 
• .' ' .. 0:501 

·. 0.39 
: . :. 0.47 

<'0.52 
0.38 

.0.50 
. '0.42 

*Unity is the Sum of Ratios (SOR). The term "w/ < values" indicates measured results less than the LDL are listed in the table at the LDL and included in the SOR. 
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Note: Survey unit extends 5' 
from building footprint 

HVSAP Figure 1 

HVB-010 

/\H\JP~- ;\H 
L.L::t L_j, 

1\ HVS-018 /\ HVS-030 X' HVS-042 

u ~ / ~ -005 ~HVS-017 '\ HVS-029 ·\HVS-041 
I I \ I 

~- ~ 
\ HVS-016 I\HVS-028 /\ HVS-040 l\ HVS-052 

b '---"' U L • I\ HVS-015 1\HVS-027 I HVS-039 f?; HV?.--~· 
' \ I , \ I . 
/, L__j, ~ '. 

1\ HVS-0~ ·\ HVS-026 j\ HVS-038 /\ HV~~~~O- __ 

U U u · u-- ~--001 ~HVS-013 /\ HVS-025 /\HVS-037 /\HVS-049 i /\"\~-
See Detai'l 2 Below 

/ 

/
\ HVS-012 ~HVS-024 11\ HVS-036 ~HVS-048 /\ ~V~~ : i\.HV~-
\ I \ / \: ---------- / \ ~ ~ '----'" ~ ~ HVS-011 /\ HVS-023 /'- HVS-035 (\ HVS-D47 . (\ HVS-054 \ HVS-060 " u f_'i !____::, u L:, 

'\HVS-022 I· HVS-034 I HVS-0 /\ HVS-053 /'- HVS-059 /'~ HS 65 .,\,'-. 

L D. ' u ~-:.\,s_oo8 1 \ --------------. ~HVS-033 A HVS-o /\ HVS- -~- ------A HVS-064 .- , HVS-070 
I \ J _ _ ,--- i f\ . I 1\ . , ' r L--" '---"' / - "=-'-' 

" HVS-032 ~ HVS-?57 ~/ HV!-::;: . ~ HVS-069 _:> / 

•• o· 
Trench 

6_ =Bias Sample Location (HVB) 

~=.Systematic Sample Location (HVS) 

' -=-~! -· / 
, H~~~lll7< - . ;.-s~HVS-068 , _ . , " //' 

o~ V!· . ./ 
I ~·· ;·· HVS-067 
: .. · .· ./~_\ ________ , S Detail 1 Below l--· ----~ . ee 

LSHVS-066 .//____.-· L·_...., ______ _ 

I H Building VSAP Sample Locations J 
Page 1 of3 
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RADIOLOGICAL SURVEY DATA SHEET Paoe 1 of 3 
-··-----· 

LOCATION: (BLDG./AREA/ROOM) 1-1- FoorP:R./,-J r SURVEY NO. oLf- rF- otb"Z-
I 

PURPOSE: RWPNO. AJfA 1-J -y SA-f' /00 c?c \t.j kL.t (. () (,1 tr /(. DATE: (~- 1-o v· 
SC!W su f2A.) c:<>l TIME: /{,36 

MAP I DRAWING 

________ --------~-CO-P¥---I 

LEGEND: 

scc-
A-I-fAc II Gt:J 

I.-OC /+"T I ON S -i=ll J ~ 2.. ,1'4-A)LJ r.t: 3 'l w t;t.r €­

Af6oL-'E BA-c"~rz()urJO, 
#If ;d- #(, 

# = mrem/hr (y) whole body 
#E = mremlhr (P+TJ+y) extremity on contact 
K = factor of 1 000 

= radiological boundary 

ML-9620 (2-98) Computer Generated 

A-.s 
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RADIOLOGICAL SURVEY DATA SHEET 
Removable Contamination Removable Contamination 

Swipes (dpml100cm 2
) Swipes (dpml100cm 2

) 
: 

S~ple# ply Alpha Tritium Comments Sample# ply Alpha Tritium Comments 

""" "' "'-
""" "\ 

""" "' "' [\. 
""" .\.. "\ 

""' "' "" f ~ 

"' f'.-J '~ 
~"-.. 
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"""' '\. 
'\. 
~ 

'\ 

""" """ """ "' "' 
""" '\ "' "'-

""' COMMENTS: -id l_ _E'c J.O Afxl, _ RkG - O()r. v~:::: . f) ~ tnGTA L- KE/1101)~ dz- :LooO (' JJJK'I 

""' . 
#-.3 -l~Ll»' 

• 
NOTES: 
1. See MD-80036 10002 for calculations of WB, extremity and skin dose rates. 
2. To request RO Count Room analysis for ply, alpha or tritium, leave column blank. Mark column NIA if not needed. If count room printout of 

results are attached, write "see attached" in column. 
3. Annotate special sample. type (e.g., soil, water), special identifiers or otherwise in Comments. If needed, mark NIA. 

ML-9620A (4-98) 

.C. 'L ~00 So 

I 

" 



-
-
-
-
·-

-
-
-
-
-
-
-
-
-
-
---.--

---------------
·--

--~-----=~""'----)~~-'----~--
--

O
lf -1F

 -O
ilc,::2 

· 3o6 ~ 

~
 

<
{ 

(J
) 

N
 

l{
)
 

0 



!I 
' il. This page intentionally left blank. 



1.0 Introduction 

Data Review & Validation 
H Building Gamma 

Analytical data assessment can be performed on two quality control levels. Data 
Review involves an assessment of the quality controls used by the laboratory during the 
performance of the analysis. These include such things as laboratory blanks, system 
monitoring compound (surrogate) recoveries, matrix spikes, etc. Which controls are 
assessed and what criteria are applied depend on the analysis performed. The results 
of field quality control measures such as field duplicates and trip blanks may also be 

______ e}!alu&t~d_,_D_ata_Bevie_w_is_normally_performed_on_1.00%-oLthe-analytical-data.----------------

Data Validation is a much more detailed review of the entire laboratory data package. It 
includes all the elements of the Data Review plus verification of such things as proper 
instrument calibration, proper use of standards and correct performance of data 
calculations. Data Validation is used to identify systemic problems with the way the 
laboratory performs and reports analyses. 

2.0 Description of the Data Set 
After removal of H Building a verification sampling was performed per the H Building 
VSAP. Surface soil samples were collected from a totc:il of 80 locations. These include 
70 grid samples, 10 bias samples. An additional 6 field duplicate samples were 
collected. There was no deviation from the VSAP 

Samples were screened at the Mound Soil Screening Facility. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

Offsite sample analysis was performed at GEL of Ohio. There were no problems in 
achieving the analyte detection goals. 

Table 1 Laboratory Sample Delivery Groups 

Number of 
LSDG Samples Mound Sample IDs 
115554 8 HVS-001 I 002, 011, 012, 022, 032, 033, & 033FD 

HVS-016,017,018,019,020,023,024,025,025FD,026, 
115772 20 027,028,029,030,035,038,039, 040,041,&044 

HVS-003,004,005,006,007,008,009,010,013,014,021, 
115854 12 & 031 

HVS-034,031FD,036,037,042,043,045,046,046FD,047, 
048,049,050,051,052,053,054,057, HVB-005,006,007, 

115934 22 & 010 
HVS-055,056,058,059,060,061,062,064,065,066,067, 

116057 14 068, 069, & 070 
HVS-015, 054FD, 063, HVB-001, 002, 003, 004, 008, 008FD, 

116267 10 &009 

E. Jendrek ·1 of 6 DataAssesmentHBidgGamma 
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Data Review & Validation· 
H Building Gamma 

3.0 · Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

Table 2 Data Review Qualifications 

Flag Description 
J Estimated sample result 
u Non-detect sample result 

UJ Estimated non-detected samp_le result 
R Rejected (unusable) sample result 

3.1 Blanks 

The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the detected 
sample activities. 

The method blanks for all LSDGs met QC criteria. 

3.2 Laboratory Duplicate 

A laboratory duplicate analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One duplicate is performed for every 20 samples or LSDG. 

The Relative Error Ratio of the duplicate analyses for all LSDG's was within QC criteria. 

3.3 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
analyte of concern. The LCS recovery is an indication of whether the analytical process 
was in control during the analysis .. 

The LCS recoveries associated with these samples were all within QC criteria. 

3.4 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 
Only isotopes at background levels were found in the four equipment rinsates. 

No equipment rinsates were collected. 

3.5 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

E. Jendrek 2 of 6 
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Data Review & Validation 
H Building Gamma 

Agreements between field duplicates were within acceptable range. 

4.0 Data Validation 

The results of LSDG 116057 were fully data validated._ In addition to the items 
discussed above, the following items were evaluated: 

1 . Instrument calibration 
__________ 2__:_Dail~$ourc~cbeck_~--- ________________________________________ _ 

3. Background measurement 
4. Proper frequency and use of blanks 
5. All calculations 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

5.0 Certification 

Based upon this review the gamma spectroscopy analysis data maybe used as 
presented with no further qualifications. 

E. Jendrek 3 of 6 DataAssesmentHBidgGamma 
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Sample 10 
~leanup Goal 
HVB-001 
HVB-002 
HVB-003 
HVB-004 
HVB-005 
HVB-006 
HVB-007 
HVB-008 
HVB-008 FD 
HVB-009 
HVB-010 

HVS-001 
HVS-002 
HVS-003 
HVS-004 
HVS-005 
HVS-006 
HVS-007 
HVS-008 
HVS-009 
HVS-010 
HVS-011 
HVS-012 
riVS-013 
HVS-014 
HVS-015 
HVS-016 
HVS-017 
HVS-018 
HVS-019 
HVS-020 
HVS-021 

E. Jendrek 

Data Review & Validation 
H Building Gamma 

Table 3 H Building Foundation Gamma Spec Results (pCi/g) 

Am-241 Bi-210m Cs-137 Co-60 Pb-210 Ra-226 
63 8.3 3.8 0.7 7.4 2.9 

<0.147 u < 0.047 u < 0.021 u < 0.024 u < 6.41 u 1.19 
< 0.071 u < 0.079 u < 0.043 u < 0.041 u < 0.656 u 1.31 
< 0.222 u < 0.070 u < 0.029 u < 0.034 u <8.84 u 2.07 
< 0.167 u < 0.053 u < 0.022 u < 0.025 u < 7.06 u 1.11 
< 0.181 u < 0.091 u < 0.042 u < 0.040 u < 4.70 u < 1.22 u 
< 0.232 u < 0.120 u < 0.061 u < 0.047 u < 6.05 u 2.41 
< 0.183 u < 0.093 u < 0.048 u < 0.048 u <4.83 u < 1.29 u 
< 0.056 u < 0.064 u < 0.031 u < 0.036 u 0.848 1.38 
< 0.144 u <0.048 u < 0.021 u < 0.023 u < 5.84 u 1.36 
< 0.177 u < 0.058 u < 0.023 u < 0.029 u < 7.22 u 1.39 
< 0.171 u < 0.080 u < 0.043 u < 0.045 u <4.43 u 1.11 

< 0.179 u < 0.089 u < 0.041 u < 0.042 u < 4.67 u < 0.86 u 
< 0.145 u < 0.074 u < 0.037 u < 0.036 u < 3.93 u 1.72 
< 0.149 u < 0.077 . u < 0.039 u < 0.034 u < 4.07 u < 1.06 u 
< 0.146 u < 0.076 u < 0.037 u < 0.035 u < 3.68 u < 0.973 u 
< 0.147 u < 0.078 u < 0.035 u < 0.035 u < 3.91 u 1.27 
< 0.194 u < 0.100 u 0.053 < 0.039 u < 5.30 u 2.04 
< 0.159 u < 0.079 u < 0.041 u < 0.039 u < 4.19 u < 1.10 u 
< 0.153 u < 0.078 u < 0.040 u < 0.034 u < 3.87 u 1.42 
< 0.257 u < 0.131 u 0.162 < 0.063 u < 6.84 u < 1.82 u 
< 0.156 u < 0.078 u < 0.034 u < 0.034 u <4.24 u 1.90 
< 0.139 u < 0.076 u 0.082 < 0.035 u < 3.98 u < 1.03 u 
< 0.176 u < 0.083 u < 0.040 u < 0.041 u < 4.49 u < 1.20 u 
< 0.145 u < 0.074 u < 0.035 u < 0.033 u < 4.00 u < 1.07 u 
< 0.159 u < 0.085 u < 0.041 u < 0.040 u < 4.18 u < 1.09 u 
< 0.059 u < 0.650 u < 0.037 u < 0.034 u < 0.563 u 1.25 
< 0.152 u < 0.080 u < 0.037 u < 0.037 u < 3.95 u < 1.10 u 
< 0.154 u < 0.080 u < 0.041 u < 0.036 u < 4.05 u 2.14 
< 0.152 u < 0.084 u < 0.038 u < 0.038 u < 4.15 u 2.42 
< 0.166 u < 0.086 u 0.045 < 0.034 u < 4.41 u 1.68 
< 0.179 u < 0.090 u < 0.043 u < 0.042 u <4.64 u 1.46 
< 0.197 u < 0.093 u 0.152 < 0.050 u < 5.45 u 2.08 

-
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Sample 10 
Cleanup Goal 
HVS-022 
HVS-023 
HVS-024 
HVS-025 
HVS-025 FD 
HVS-026 
HVS-027 
HVS-028 
HVS-029 
HVS-030 
HVS-031 
HVS-031 FD 
HVS-032 
HVS-033 
HVS-033 FD 
HVS-034 
HVS-035 
HVS-036 
HVS-037 
HVS-038 
HVS-039 
HVS-040 
HVS-041 
HVS-042 
HVS-043 
HVS-044 
HVS-045 
HVS-046 
HVS-046 FD 
HVS-047 
HVS-048 
HVS-049 
HVS-050 
HVS-051 
I-IVS-052 

E. Jendrek 

Am-241 
63 

< 0.161 u 
< 0.161 u 
< 0.149 u 
< 0.139 u 
< 0.139 u 
< 0.153 u 
< 0.156 u 
< 0.158 u 
< 0.060 u 
< 0.150 u 
< 0.165 u 
< 0.165 u 
< 0.134 u 
< 0.165 u 
< 0.162 u 
< 0.193 u 
< 0.054 u 
< 0.197 u 
< 0.188 u 
< 0.121 u 
< 0.060 u 
< 0.129 u 
< 0.064 u 
< 0.156 u 
< 0.172 u 
< 0.151 u 
< 0.155 u 
< 0.160 u 
< 0.065 u 
< 0.172 u 
< 0.150 u 
< 0.200 u 
< 0.185 u 
< 0.149 u 
< 0.159 u 

5 of 6 

Bi-210m Cs-137 
8.3 3.8 

< 0.079 u < 0.041 u 
< 0.083 u < 0.034 u 
< 0.079 u < 0.038 u 
< 0.070 u < 0.032 u 
< 0.070 u 0.088 
< 0.079 u < 0.037 u 
< 0.076 u < 0.036 u 
< 0.080 u < 0.038 u 
< 0.069 u < 0.034 u 
< 0.049 u < 0.023 u 
< 0.082 u 0.052 
< 0.084 u 0.130 
< 0.072 u < 0.032 u 
< 0.081 u < 0.040 u 
< 0.079 u < 0.036 u 
< 0.094' u < 0.048 u 
< 0.061 u < 0.031 u 
< 0.096 u < 0.049 u 
< 0.098 u < 0.046 u 
< 0.039 u < 0.018 u 
< 0.068 u < 0.035 u 
< 0.044 u < 0.020 u 
< 0.074 u < 0.041 u 
< 0.078 u 0.038 
< 0.087 u < 0.041 u 
< 0.046 u < 0.023 u 
< 0.079 u < 0.033 u 
< 0.082 u < 0.040 u 
< 0.074 u < 0.040 u 
< 0.084 u < 0.040 u 

'< 0.074 u 0.038 
< 0.102 u 0.063 
< 0.095 u < 0.046 u 
< 0.075 u < 0.035 u 
< 0.084 u < 0.038 u 

Data Review & vauaat1on 
I 

H Buildina Gamma 
' ---------- - - --

Co-60 Pb-210 Ra-226 
0.7 7.4 2.9 

< 0.038 u <4.25 u < 1.15 u 
< 0.037 u < 4.20 u 1.13 
< 0.028 u < 4.00 u < 1.04 u 
< 0.033 u < 3.69 u 1.03 
< 0.032 u < 3.86 u < 0.992 u 
< 0.036 u <4.20 u 2.34 
< 0.037 u < 4.19 u 1.43 
< 0.033 u <4.25 u 1.33 
< 0.035 u < 0.555 u 1.79 
< 0.023 u < 6.39 u 1.61 
< 0.042 u < 4.36 ·u < 1.18 u 
< 0.037 u < 4.57 u 1.82 
< 0.031 u < 3.92 u < 0.700 u 
< 0.041 u < 4.32 ' u < 1.17 u 
< 0.038 u < 4.25 u I < 1.12 u 
< 0.044 u < 4.91 u I < 1.31 u 
< 0.033 u 0.619 I 0.928 
< 0.048 u < 5.43 u I 

< 1.01 u I 
' 

< 0.042 u < 4.94 u I 2.23 
< 0.019 u < 4.88 u I 1.29 
< 0.036 u 0.921 ' 1.84 I 

< 0.021 u < 5.76 u I 
1.85 I 

< 0.035 u < 0.608 u I 2.11 
< 0.035 u <4.25 u I 2.62 
< 0.041 u < 4.53 u I 1.24 
< 0.023 u < 6.26 u I 2.02 
< 0.035 u < 3.94 u I 1.20 I 

< 0.035 u < 4.31 u I 1.87 
< 0.039 u < 0.616 u I 1.81 I 

< 0.042 u <4.55 u I 2.08 
< 0.035 u < 3.98 u ! 0.964 
< 0.045 u < 5.39 u I 2.26 
< 0.047 u < 4.85 u I 1.30 
< 0.036 u < 3.84 u I < 1.07 u 
< 0.038 u - < 4.23 . u I 

·-
1.62 

- -- ----

' 
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Sample 10 Am-241 Bi-210m · Cs-137 
~leanup Goal 63 8.3 3.8 
HVS-053 < 0.153 u < 0.078 u < 0.042. u 
ljVS-054 <0.147 u < 0.072 u 0.065 
HVS-054 FD < 0.146 u < 0.048 u < 0.022 u 
HVS-055 < 0.065 u < 0.078 u < 0.037 u 
HVS-056 < 0.163 u < 0.052 u < 0.024 u 
HVS-057 < 0.191 u < 0.101 u < 0.049 u 
HVS-058 < 0.151 u < 0.047 u < 0.020 u 
HVS-059 < 0.069 u < 0.079 u < 0.042 u 
HVS-060 < 0.146 u < 0.050 u < 0.022 u 
HVS-061 < 0.076 u < 0.087 u < 0.049 u 
HVS-062 < 0.176 u < 0.055 u < 0.027 u 
HVS-063 < 0.074 u < 0.086 u < 0.044 u 
HVS-064 < 0.057 u < 0.063 u < 0.036 u 
HVS-065 < 0.166 u < 0.053 u < 0.025 u 
HVS-066 < 0.072 u < 0.083 u < 0.044 u 
HVS-067 < 0.150 .U < 0.049 u < 0.023 u 
!HVS-068 < 0.064 u < 0.073 u < 0.038 u 
HVS-069 < 0.162 u < 0.054 u < 0.024 u 
HVS-070 

--
< 0.066 u < 0.076 u_ < 0.04_1__ L_u 

A "U" qualifier signifies non-detects 
Values listed as"<" are below the Minimum Detectable Activity (MDA) 
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Co-60 
0.7 

< 0.040 u 
< 0.036 u 
< 0.021 u 
< 0.038 u 
< 0.026 u 
< 0.043 u 
< 0.022 u 
0.035 

< 0.024 u 
< 0.044 u 
< 0.028 u 
< 0.045 u 
< 0.036 u 
< 0.024 u 
< 0.044 u 
< 0.025 u 
< 0.039 u 
< 0.023 u 
< 0.038 u 

Data Review & Validation 
H Buildina Gamma 

Pb-210 Ra-226 
7.4 2.9 

< 4.10 u < 0.780 u 
< 3.78 u 1.86 
< 6.42 u 1.35 

< 0.618 u < 0.688 u 
< 6.68 u 1.19 
< 4.89 u 1.61 
<6.03 u 1.45 

< 0.650 u 2.33 
<5.77 u 1.67 
0.812 1.38 
< 7.20 u 1.60 
0.979 1.94 

< 0.563 u 1.97 
< 6.88 u 1.48 
0.956 1.91 
< 6.06 u 1.94 
0.847 1.21 
< 6.76 u 1.80 
< 0.622_ _jJ_ 1.59 I 
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1.0 Introduction · 

Data Review & Validation 
H Building Tritium 

Analytical data assessment can be performed on two quality control levels. Data 
Review involve~ an assessment of the quality controls used by the laboratory during the 
performance of the analysis. These include such things as laboratory blanks, system 
monitoring compound (surrogate) recoveries, ·matrix spikes, etc. Which controls are 
assessed and what criteria are applied depend on the analysis performed. The results 
of field quality control measures such as field duplicates and trip blanks may also be 
ev~ll:!Cit~d._ g~ta Review is normall~ R_~rforl"l'l~Q_gn 100% of the aQ~IY-ti~alQ_aja. ___ _ ---

Data Validation is a much more detailed review of the entire laboratory data package. It 
includes all the elements of the Data Review plus verification of such things as proper 
instrument calibration, proper use of standards and correct performance of data 
calculations. Data Validation is used to identify systemic problems with the way the 
laboratory performs and reports analyses. 

2.0 Description of the Data Set 
After removal of H Building a verification sampling was performed per the H Building 
VSAP. Surface soil samples were collected from a total of 80 locations. These include 
70 grid samples, 1 0 bias samples. An additional 6 field duplicate samples were 
collected. There was no deviation from the VSAP 

Samples were screened at the Mound Soil Screening Facility. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

Offsite sample analysis was performed at GEL of Ohio. There were no problems in 
achieving the analyte detection goals. 

Table 1 Laboratory Sample Delivery Groups 

Number of 
LSDG Samples Mound Sample IDs 
115554 8 HVS-001, 002, 011, 012, 022, 032, 033, & 033FD 

HVS-016,017,018,019,020,023,024,025,025FD,026, 
115772 20 027,028,029,030,035,038,039,040,041, &044 

HVS-003,004,005,006,007,008,009,010,013,014,021, 
115854 12 & 031 

HVS-034, 031 FD, 036, 037, 042, 043, 045, 046, 046FD, 047, 
048, 049, 050, 051, 052, 053, 054, 057, HVB-005, 006, 007, 

115934 22 & 010 
HVS-055,056,058,059,060,061,062,064,065,066,067, 

116057 14 068, 069, & 070 
HVS-015, 054FD, 063, HVB-001, 002, 003, 004, 008, 008FD, 

116267 10 &009 

E. Jendrek 1 of 5 
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3.0 Data Review 

Data Review & Validation 
H Building Tritium 

The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

Table 2 Data Review Qualifications 

Flag Description 
J Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusable) sample result 

3.1 Blanks 

The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the detected 
sample activities. 

The method blanks for all LSDGs met QC criteria. 

3.2 Laboratory Duplicate 

A laboratory duplicate analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One duplicate is performed for every 20 samples or LSDG. 

The Relative Error Ratio of the duplicate analyses for all LSDG's were with QC criteria. 

3.3 Matrix Spike 

A matrix spike (MS) analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One matrix spike is performed for every 20 samples or LSDG. It 
also may indicate analysis bias due to sample matrix effects. 

The matrix spike recoveries for all LSDG's were with QC criteria. 

3.4 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
analyte of concern. The LCS recovery is an indication of whether the analytical process 
was in control during the analysis. 

The LCS recoveries associated with these samples were all within QC criteria. 

E. Jendrek 2 of 5 DataAssesmentHBidgH-3 
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3.5 Equipment Rinsates 

Data Review & Validation 
H Building Tritium 

Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 
Only isotopes at background levels were found in the four equipment rinsates. 

No equipment rinsates were collected. 

3.6 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 

-- ----materiat-As-with-taboratoryduplicatestney are-reportea as RPD~------ --- ---

Agreements between field duplicates were within acceptable range. 

4.0 Data Validation 

The results of LSDG 116057 were fully data validated. In addition to the items 
discussed above, the following items were evaluated: 

1. Instrument calibration 
2. Daily Source checks 
3. Background and efficiency measurement 
4. Proper frequency and use of blanks 
5. All calculations 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

5.0 Certification 

Based upon this review the tritium analysis data maybe used as presented with no 
qualifications. 

E. Jendrek 3 of 5 

C s 3 <J6 s-o 
DataAssesmentHBidgH-3 

kiCO( l<::tfb 



E. Jendrek 

Data Review & Validation 
H Building Tritium 

Table 3 H Building Foundation Tritium Results 

pCi/g LSC Flag 

Sample 10 H-3 Qualifier 

~leanup Goal 2,350,000 
tiVB-001 < 3.00 u 
it!VB-002 < 3.00 u 
HVB-003 < 3.00 u 
lt!VB-004 < 2.93 u 
lt!VB-005 < 2.78 u 
lt!VB-006 <2.88 u 
it!VB-007 < 2.84 u 
HVB-008 < 2.81 u 
HVB-008 FD <2.97 u 
HVB-009 < 2.93 u 
HVB-010 < 2.93 u 

HVS-001 < 2.39 u 
HVS-002 <2.38 u 
HVS-003 3.33 
HVS-004 5.70 
HVS-005 5.45 
it!VS-006 4.83 
it!VS-007 5.20 
it!VS-008 4.52 
HVS-009 4.91 
HVS-010 4.76 
HVS-011 2.43 
HVS-012 < 2.42 u 
[HVS-013 6.19 
lljVS-014 4.66 
HVS·015 3.96 
HVS-016 < 2.34 u 
HVS-017 2.79 
HVS-018 3.86 
HVS-019 < 1.90 u 
HVS-020 <2.38 u 
HVS-021 3.70 
HVS-022 4.00 
HVS-023 3.07 
it!VS-024 2.80 
HVS-025 < 1.57 u 
IHVS-025 FD <2.28 u 
IHVS-026 2.68 
IHVS-027 2.98 
HVS-028 < 2.47 u 
HvS-029 < 2.37 u 
HVS-030 < 1.85 u 
i!::!VS-031 4.95 
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pCi/q 
Sample ID 

Cleanup Goal 
HVS-031 FD 
HVS-032 
HVS-033 
HVS-033 FD 
HVS-034 
HVS-035 
HVS-036-- -· 
HVS-037 
HVS-038 
HVS-039 
HVS-040 
HVS-041 
[IVS-042 
HVS-043 
HVS-044 
HVS-045 
HVS-046 
HVS-046 FD 
HVS-047 
HVS-048 
HVS-049 
HVS-050 
HVS-051 
HVS-052 
HVS-053 
HVS-054 
HVS-054 FD 
HVS-055 
HVS-056 
HVS-057 
HVS-058 
HVS-059 
HVS-060 
HVS-061 
HVS-062 
HVS-063 
HVS-064 
HVS-065 
HVS-066 
HVS-067 
HVS-068 
HVS-069 
HVS-070 

LSC 
H-3 

2,350,000 
5.13 

<2.45 
2.50 

< 2.44 
< 2.84 
2.50 

--4;85-· 
4.83 
2.44 
1.27 
2.34 
2.64 
3.91 
6.40 
5.22 
5.09 
4.01 
4.31 

<2.85 
<2.76 
< 2.83 
< 2.87 
<2.86 
<2.86 
< 2.87 
< 2.75 
< 2.85 
< 2.93 
<2.89 
< 2.74 
< 2.79 
<2.88 
< 2.96 
< 2.97 
< 2.91 
< 2.96 
<2.93 
< 2.90 
<2.85 
< 2.99 
< 2.95 
<2.76 
< 2.88 

Data Review & Validation 
H Building Tritium 

Flag 
Qualifier 

u 

u 
u 

- ----------------------

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Values listed as"<" are below the Minimum Detectable Activity (MDA) 
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1.0 Introduction 

Data Review & Validation 
H Building Pu 

Analytical data assessment can be performed on two quality control levels. Data 
Review involves an assessment of the quality controls used by the laboratory during the 
performance of the analysis._ These include such things as laboratory blanks, system 
m-onitoring compound (surrogate) recoveries, matrix spikes, etc. Which controls are 
assessed and what criteria are applied depend on the analysis performed. The results 
of field quality control measures such as field duplicates and trip blanks may also be 

___ . ~_y~ll.J_~~<! _Q~_ta RevLe~w is_ QQ[!Jlally_ p_ed.ormed~on _tOO%~oLthe~analytical- data.-~ ----~-----~ 

Data Validation is a much more detailed review of the entire laboratory data package. It 
includes all the elements of the Data Review plus verification of such things as proper 
instrument calibration, proper use of standards and correct performance of data 
calculations. Data Validation is used to identify systemic problems with the way the 
laboratory performs and reports analyses. 

2.0 Description of the Data Set 
After removal of H Building a verification sampling was performed per the H Building 
VSAP. Surface soil samples were collected from a total of 80 locations. These include 
70 grid samples, 1 0 bias s.amples. An additional 6 field duplicate samples were 
collected. There was no deviation from the VSAP 

Samples were screened at the Mound Soil Screening Facility. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

Offsite sample analysis was performed at GEL of Ohio. There were no problems in 
achieving the analyte detection goals. 

Table 1 Laboratory Sample Delivery Groups 

Number of 
LSDG Samples Mound Sample IDs 
115554 8 HVS-001, 002, 011, 012, 022, 032, 033, & 033FD 

HVS-016,017,018,019,020,023,024,025,025FD,026, 
115772 20 027,028,029,030,035,038,039,040,041,&044 

HVS-003,004,005,006,007,008,009,010,013,014,021, 
115854 12 & 031 

HVS-034,031FD,036,037,042,043,045,046,046FD,047, 
048,049,050,051,052,053,054,057,HVB-005,006,007, 

115934 22 &010 
HVS-055,056,058,059,060,061,062,064,065,066,067, 

116057 14 068, 069, & 070 
HVS-015, 054FD, 063, HVB-001 I 002, 003, 004, 008, 008FD, 

116267 10 &009 

E. Jendrek DataAssesmentHBidgPu 
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Data Review & Validation 
H Building Pu 

3.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

Table 2 Data Review Qualifications 

Flag Descri2_tion 
J Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusable) samQie result 

3.1 Tracer Recovery 
The laboratory spikes every sample with Pu-242. The percent recovery of Pu-242 is 
then used to scale the detected presence of the other Pu isotopes. To fully meet QC 
criteria the Pu-242 isotope recovery must be between 30 - 11 0 % and have an 
accumulated count of at least 200 counts. 

Tracer recovery for all LSDGs met QC criteria. 

3.2 Blanks 
The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the ·detected 
sample activities. 

The method blanks for all LSDGs met QC criteria. 

3.3 Laboratory Duplicate 
A laboratory duplicate analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One duplicate is performed for every 20 samples or LSDG. 

The Relative Error Ratio of the duplicate analyses for all LSDG's were within QC 
criteria. 

3.4 Matrix Spike 
A matrix spike (MS) analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One matrix spike is performed for every 20 samples or LSDG. It 
also may indicate analysis bias due to sample matrix effects. 

The matrix spike recoveries for all LSDG's were with QC criteria. 

3.5 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
analyte of concern. The LCS recovery is an indication of whether the analytical process 
was in control during the analysis. 

E. Jendrek 2 of 5 
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Data Review & Validation 
H Building Pu 

The LCS recovery for all data sets met QC requirements. 

3.6 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing ~ross contamination. 
Only isotopes at background levels were found in the four equipment rinsates. 

No equipment rinsates were collected. 

----------------------------- --- --------- -- -3:7-- Field Duplicates - - -
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

Agreement between field duplicates was within acceptable range. 

4.0 Data Validation 
The results of LSDG 116057 were fully data validated. In addition to the items 
discussed above, the following items were evaluated: 

1 . Instrument calibration 
2. Daily Source checks 
3. Background and efficiency measurement 
4. Proper frequency and use of blanks 
5. All calculations 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

5.0 Certification 
Based upon this review the plutonium analysis data maybe used as presented with no 

. further qualifications. 
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Data Review & Validation 
H Building Pu 

Table 3 H Building Foundation Pu Results (pCi/g) 

Sample ID Pu-238 Flag Pu-239/240 Flag 

Cleanup Goal 55 Qualifier Qualifier 

HVB-001 0.341 < 0.090 u 
HVB-002 < 0.083 u 0.039 
HVB-003 0.277 < 0.098· u 
HVB-004 < 0.129 u < 0.106 u 
HVB-005 39.9 1.10. 

HVB-006 6.35 < 0.090 u 
HVB-007 0.677 < 0.079 u 
HVB-008 < 0.119 u 0.047 
HVB-008 FD 0.086 0.038 
HVB-009 < 0.136 u < 0.089 u 
HVB-010 <0.131 u < 0.064 u 

HVS-001 < 0.053 u 0.018 
HVS-002 0.053 < 0.012 u 
HVS-003 0.088 < 0.038 u 
HVS-004 0.093 < 0.051 u 
HVS-005 < 0.137 u < 0.073 u 
HVS-006 0.100 < 0.079 u 
HVS-007 < 0.112 u < 0.044 u 
HVS-008 < 0.085 u < 0.049 u 
HVS-009 0.170 < 0.043 u 
HVS-010 < 0.117 u < 0.037 u 
HVS-011 0.128 < 0.054 u 
HVS-012 0.079 < 0.061 u 
HVS-013 < 0.083 u < 0.043 u 
HVS-014 0.249 < 0.069 u 
HVS-015 < 0.157 u < 0.087 u 
HVS-016 < 0.038 u 0.029 
HVS-017 < 0.068 u < 0.012 u 
HVS-018 < 0.054 u < 0.037 u 
HVS-019 < 0.054 u < 0.042 u 
HVS-020 < 0.072 u < 0.047 u 
HVS-021 < 0.077 u 0.037 
HVS-022 < 0.067 u < 0.052 u 
HVS-023 0.097 0.014 
HVS-024 < 0.093 u < 0.097 u 
HVS-025 < 0.042 u < 0.049 u 
HVS-025 FD < 0.056 u 0.037 
HVS-026 < 0.055 u 0.032 
HVS-027 < 0.095 u < 0.098 u 
HVS-028 0.046 0.017 
HVS-029 0.054 0.024 
HVS-030 0.066 0.022 
HVS-031 < 0.032 u 0.013 
!:IVS-031 FD < 0.117 u 0.048 
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Sample 10 Pu-238 
Cleanup Goal 55 
HVS-032 0.369 
HVS-033 0.068 
HVS-033 FD 0.085 
HVS-034· 0.176 
~iVS-035 < 0.098 
HVS-036 < 0.093 
HVS-037 < 0.081 
HVS-038- -0;0l4--
HVS-039 < 0.089 
HVS-040 < 0.076 
HVS-041 0.130 
HVS-042 < 0.110 
)-NS-043 0.139 
HVS-044 < 0.098 
HVS-045 < 0.129 
HVS-046 0.109 
HVS-046 FD 0.352 
HVS-047 < 0.140 
HVS-048 < 0.059 
HVS-049 9.16 
HVS-050 0.067 
HVS-051 < 0.128 
HVS-052 < 0.109 
HVS-053 < 0.136 
ttVS-054 < 0.164 
HVS-054 FD < 0.095 
HVS-055 < 0.085 
HVS-056 < 0.078 
HVS-057 < 0.180 
HVS-058 < 0.079 
HVS-059 0.120 
HVS-060 0.178 
HVS-061 0.304 
HVS-062 < 0.109 
HVS-063 < 0.101 
HVS-064 < 0.082 
HVS-065 0.177 
tNS-066 0.284 
HVS-067 0.311 
HVS-068 < 0.073 
HVS-069 < 0.069 
HVS-070 0.279 

Flag 
Qualifier 

u 
u 
u 

Data Review & Validation 
H Building Pu 

Pu-239/240 Flag 
Qualifier 

< 0.097 u 
0.019 

< 0.051 u 
. 0.071 

< 0.061 u 
< 0.066 u 
< 0.064 u 

----- -<-0;036-- ---l:J----

u < 0.049 u 
u < 0.034 u 

< 0.036 u 
u < 0.074 u 

0.057 
u < 0.058 u 
u < 0.134 u 

< 0.076 u 
< 0.062 u 

u < 0.145 u 
u < 0.026. u 

1.82 
< 0.134 u 

u < 0.075 u 
u < 0.052 u 
u < 0.060 u 
u < 0.101 u 
u < 0.069 u 
u < 0.052 u 
u 0.038 
u < 0.100 u 
u < 0.032 u 

< 0.054 u 
< 0.063 u 
< 0.075 u 

u 0.06 
u < 0.060 u 
u < 0.047 u 

< 0.044 u 
< 0.037 u 
< 0.043 u 

.u < 0.065 u 
u 0.033 

0.033 

Values listed as "<" are below the Minimum Detectable Activity (MDA) 
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1.0 Introduction. 

Data Review & Validation 
H Building Th 

Analytical data assessment can be performed on two quality control levels. · Data 
Review involves an assessment of the quality controls used by the laboratory during the 
performance of the ~nalysis. These include such things as laboratory .blanks, system 
monitoring compound (surrogate) recoveries, matrix spikes, etc. Which controls are 
assessed and what criteria are applied depend on the analysis performed. The results 
of field quality control measures such as field duplicates and trip blanks may also be 

-----~~val~?t§~_D~ata B~viewj_s normally~p~rfor!lle~d_on_lOD.%~of_the_analytical_data.-__ ----------~ 

Data Validation is a much more detailed review of the entire laboratory data package. It 
includes all the elements of the Data Review plus verification of such things as proper 
instrument calibration, proper use of standards and correct performance of data 
calculations. Data Validation is used to identify systemic problems with the way the 
laboratory performs and reports analyses. 

2.0 Description of the Data Set 
After removal of H Building a verification sampling was performed per the H Building 
VSAP. Surface soil samples were collected from a total of 80 locations. These include 
70 grid samples, 10 bias samples. An additional 6 field duplicate samples were 
collected. There was no deviation from the VSAP 

Samples were screened at the Mound Soil Screening Facility. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

Offsite sample analysis was performed at GEL of Ohio. There were no problems in 
achieving the analyte detection goals. 

LSDG 
115554 

115772 

115854 

115934 

116057 

116267 

E. Jendrek 

Table t Laboratory Sample Delivery Groups 

Number of 
Samples 

8 

20 

12 

22 

14 

10 

Mound Sample IDs. 
HVS-001, 002, 011, 012, 022, 032, 033, & 033FD 

HVS-016,017,018,019,020,023,024,025,025FD,026, 
027,028,029,030,035,038,039,040,041, &044 

HVS-003,004,005,006,007,008,009,010,013,014,021, 
& 031 

HVS-034,031FD,036,037,042,043,045,046,046FD,047, 
048,049,050,051,052,053,054,057, HVB-005,006,007, 

&010 
HVS-055,056,058,059,060,061,062,064,065,066,067, 

068, 069, & 070 
HVS-015, 054FD, 063, HVB-001, 002, 003, 004, 008, 008FD, 

1 of 6 
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3.0 Data Review 

Data Review & Validation 
H Building Th 

The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

Table 2 Data Review Qualifications 

Flag Description 
J Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusable) sample result 

3.1 Tracer Recovery 

The laboratory spikes every sample with Th-229. The percent recovery of Th-229 is 
then used to scale the detected presence of the other Th isotopes. To fully meet QC 
criteria the Th-229 isotope recovery must be between 30 - 11 0 % and have an 
accumulated count of at least 200 counts. 

The. laboratory had a persistent, low recovery problem meeting the QC percent tracer 
recovery criterion. In every instance the total count criterion was met. Even samples 
that met the tracer recovery criterion tended to be in ·the low recovery range. Tracer 
recovery for samples not containing the Mound sample matrix (i.e., blanks and 
Laboratory Control Samples) did not exhibit low tracer recovery. Low tracer recovery 
also causes the error associated with each measurement to increase due to scaling 
effects. · 

The laboratory's explanation of the low tracer recovery was the presence of something 
(possible a metal) in the sample matrix, which inhibits tracer recovery. It should be 
noted that even with low tracer recovery the Th results are not abnormally low ( < than 
background), but about what would be expected from Mound background level soil. 

A number of the Th results have been qualified as "estimates" (J) due to low tracer 
recovery. See Table 3 below. 

3.2 Blanks 
The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the detected 
sample activities. 

The method blanks for all LSDGs met QC criteria. 

3.3 Laboratory Duplicate 

A laboratory duplicate analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One duplicate is performed for every 20 samples or LSDG. 
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Data Review & Validation 
H Building Th 

The laboratory duplicate samples were effected by poor tracer recovery as discussed in 
section 3.1 above. The Relative Error Ratio of the duplicate analyses for most LSDG's 
were with QC criteria. 

3.4 Matri£ Spike 
A matrix spike (MS) analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One matrix spike is performed for every 20 samples or LSDG. It 

---~~S~"!!_a_y _i_ndi~~~~_a_!l~ly_s~~as due to SC!mple m~trix ~ffects. _________________________ _ 

The matrix spike samples were effected by the poor tracer recovery as discussed in 
section 3.1 . The matrix spike recoveries for all LSDG's were with QC .criteria. 

3.5 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
analyte of concern. The LCS recovery is an indication of whether the analytical process 
was in control during the analysis. 

Recoveries from the LCS associated with these samples were all within QC limits. 

3.6 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 
Only isotopes at background levels were found in the four equipment rinsates. 

No equipment rinsates were collected. 

3.7 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

Although some of field duplicates were effected by the poor tracer recovery discussed in 
section 3.1, the agreement between field duplicates was within acceptable range. 

4.0 Data Validation 

The results of LSDG 116057 were fully data validated. In addition to the items 
discussed above, the following items were evaluated: 

1. Instrument calibration 
2. Daily Source checks 
3. Background and efficiency measurement 
4. Proper frequency and use of blanks 
5. All calculations 

No additional qualification resulted from this assessment beyond those already 
discussed. There was no indication of a systemic deficiency. 
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5.0 Certification 

Data Review & Validation 
H Building Th 

Sample HVB-005, which had the highest Th-228 result was also run by alpha 
spectroscopy for uranium isotopes on the same sample in attempt to discover a 
possible source of the Th-228. 

U-233/234 Th-232 Ac-227 
0.887 0.801 < 0.182 

Base upon this analysis it does not appear that the Th-228 is a result of a uranium 
decay chain. 

Based upon this review the thorium analysis data maybe used as presented with the 
indicated qualifications. 
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Sample ID 
Cleanup Goal 
HVB-001 
HVB-002-

HVB-003 

HVB-004 
it!VB-005 
HVB-006- -----

HVB-007 
HVB-008 
HVB-008 FD 
ti_VB-009 
HVB-010 

HVS-001 
HVS-002 
HVS-003 
HVS-004 
HVS-005 
HVS-006 
HVS-007 
HVS-008 
HVS-009 
HVS-010 
HVS-011 
HVS-012 
HVS-013 
HVS-014 
J:!VS-015 
HVS-016 
HVS-017 
HVS-018 
HVS-019 
HVS-020 
HVS-021 
HVS-022 

J:!VS-023 
HVS-024 
HVS-025 
HVS-025 FD 
HVS-026 
it!VS-027 
HVS-028 
HVS-029 
HVS-030 

HVS-031 
HVS-031 FD 

E. Jendrek 

Data Review & Validation 
H Building Th 

Table 3 H Building Foundation Th Results (pCi/g) 

Th-228 Flag Th-230 Flag Th-232 Flag Ac-227 Flag 
2.8 2.1 4.6 

0.495 1.25 0.427 0.224 

0.698 1.12 0.497 0.145 
0.728 1.16 0.553 0.137 

0.530 J 1.19 J 0.529 J 0.235 J 
3.34 1.25 0.801 < 0.182 

- -1-:32 - -------- --r.32-- -----·-
-0~662 < 0.206 

0.803 1.04 0.991 < 0.186 
0.342 0.889 0.260 < 0.149 
0.276 1.08 0.092 < 0.130 
0.495 0.870 0.358 < 0.287 
0.616 1.22 0.616 < 0.197 

0.737 1.34 0.877 0.085 
0.656 J 0.809 J 0.559 J 0.081 J 
0.587 1.37 0.473 0.069 
0.444 1.44 0.521 0.057 
0.435 1.02 0.522 0.056 
0.684 1.39 0.650 0.068 
0.562 1.56 0.542 < 0.082 u 
0.551 1.16 0.511 < 0.073 u 
0.793 1.85 0.641 < 0.065 u 
0.657 0.992 0.537 0.082 
0.441 J 1.15 J 0.440 J < 0.189 UJ 
0.643 J 1.45 J 0.855 J < 0.165 UJ 
0.539 1.45 0.527 < 0.057 u 
0.627 1.65 0.544 0.050 
0.583 0.855 0.437 < 0.221 u 
0.714 1.70 0.517 < 0.019 u 

< 0.556 UJ 1.56 J 0.363 J < 0.023 UJ 
0.743 J 0.918 J 0.459 J < 0.205 UJ 
0.782 J 2.09 J 0.521 J < 0.284 UJ 
0.941 1.11 0.743 < 0.113 u 
0.833 1.60 0.722 0.078 
0.518 1.27 0.517 < 0.174 u 
0.579 J 1.36 J 0.538 J < 0.148 UJ 
0.514 J 1.26 J 0.513 J < 0.159 UJ 
0.499 J 1.91 J 0.436 J 0.231 J 
0.715 J 1.45 J 0.488 J < 0.163 UJ 
0.786 J 1.31 J 0.604 J < 0.219 UJ 

< 0.342 UJ 1.49 J 0.453 J < 0.202 UJ 
0.606 J 2.56 J 0.819 J < 0.265 UJ 
0.591 1.14 0.517 < 0.051 u 
0.456 J 1.27 J 0.582 J 0.179 J 
0.454 1.22 0.556 < 0.035 u 
0.321 1.38 0.464 < 0.174 u 
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SampleiD Th-228 Flag Th-230 Flag 
Cleanup Goal 2.8 
HVS-032 0.692 J 1.40 J 
HVS-033 0.514 J 0.665 J 
HVS-033 FD 0.513 J 0.823 J 
HVS-034 0.614 J 1.39 J 
HVS-035 0.392 J 0.876 J 
HVS-036 0.392 J 1.29 J 
HVS-037 0.631 J 2.22 J 
HVS-038 0.728 J 1.48 J 
HVS-039 0.447 J 1.05 J 
HVS-040 1.07 J 2.22 J 
HVS-041 0.653 J 1.33 J 
HVS-042 0.524 1.36 
HVS-043 0.854 J 1.63 J 
tiVS-044 0.445 J 1.16 J 
HVS-045 0.573 J 1.68 J 
HVS-046 0.423 1.18 
HVS-046 FD 0.790 J 1.33 J 
HVS-047 0.834 J 1.50 J 
HVS-048 0.569 1.49 
HVS-049 0.567 1.89 
HVS-050 0.312 1.30 
HVS-051 0.590 1.32 
HVS-052 0.771 J 1.09 J 
HVS-053 0.866 0.897 
ljVS-054 < 0.428 u 1.32 
HVS"054 FD 0.328 0.953 
ljVS-055 0.426 J 0.981 J 
ljVS-056 < 0.354 UJ 1.05 J 
HVS-057 0.721 0.877 
HVS-058 < 0.196 u 0.886 
HVS-059 0.517 J 0.803 J 
HVS-060 < 0.559 UJ 0.584 J 
HVS-061 0.632 J 1.38 J 
HVS-062 0.304 1.23 
HVS-063 0.615 1.54 
HVS-064 0.540 1.06 
it!VS-065 < 1.05 UJ 1.04 J 
[ljVS-066 0.730 J 1.29 J 
ljVS-067 < 0.309 UJ 0.954 J 
HVS-068 < 0.342 UJ 1.13 J 
ljVS-069 0.552 J 0.924 J 
t!_VS-070 0.667 J 1.04 J 

Data Review & Validation 
H Building Th 

Th-232 Flag Ac-227 Flag 
2.1 4.6 

0.440 J < 0.167 UJ 
0.418 J < 0.185 UJ 
0.402 J 0.058 J 
0.811 J <.186 UJ 
0.369 J 0.116 J 
0.346 J 0.186 J 
0.822 J 0.277 J 
0.448 J 0.226 J 
0.424 J < 0.612 UJ 
1.02 J < 0.181 UJ 

0.653 J < 0.174 UJ 
0.643 < 0.182 u 
0.585 J < 0.265 UJ 
0.600 J < 0.165 UJ 
0.636 J < 0'.258 UJ 
0.722 0.267 
0.539 J < 0.181 UJ 
0.512 J < 0.288 UJ 
0.693 0.162 
0.794 0.191 
0.433 < 0.188 u 
0.489 0.174 
0.566 J < 0.213 UJ 
0.818 < 0.224 u 
0.205 < 0.226 u 
0.289 0.136 
0.468 J 0.314 J 
0.450 J < 0.264 UJ 
0.580 < 0.117 u 
0.289 0.212 
0.556 J < 0.224 UJ 

< 0.478 UJ < 0.447 UJ 
0.411 J < 0.209 UJ 
0.473 0.465 
0.577 0.215 
0.538 < 0.195 u 

< 0.864 UJ < 0.564 UJ 
0.636 J 0.133 J 
0.477 J < 0.223 UJ 
0.333 J < 0.213 UJ 
0.475 J < 0.272 UJ 
0.290 J < 0.343 UJ 

Values listed as "<" are below the Minimum Detectable Activity (MDA) 
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GroupWISe message from John Gill to Robert Ransbottom: 

>»John Gill 08/04/04 06:56PM »> 

See attached. I hope it makes sense. 

»> Robert Ransbottom 08/05/04 05:52AM >» 

Thanks. John. That was very clear to me. The only question I have is with point 5. In your previous points 
-- ----- -- -you basically say- we ore-below-clean-up-objectives-tor- those-scenarios;-and-therefore -1-woUii:r assume----- -----­

no action is required. Does point Slead us into any issues that would require a remedial action? 

No. Point 5 interprets the result as stand-alone excess Th-228. 

Interestingly, the Th-228 result is 2.54 pCi/g greater than Th-232 (3.34-0.80). It is really this excess that 
should be compared (favorably!) to the Th-228 CO (2.6 pCi/g). This is because the risk from that portion 
of the Th-228 result that is equal to (in secular equilibrium with) Th-232 has already been accounted for in 
the derivation of the CO for Th-232(+Daughters). This is why the CO for Th-232 is so damn conservative. 

You could use this as another argument with the regulators. 



(Attachment to GroupWise message from John Gill to Robert Ransbottom, 8/4/04) 

Th-228 concentration in excess of Th-232 concentration 

Th-232 decays through Th-228 via the following scheme: 

Th-232 (1.4El0 years)~ Ra-228 (6.7 years)~ Ac-228 (6.1 hours)~ 
Th-228 (1.91 years)~~~~~~~ Pb-208 

If completely separated from its daughters and then stored, Th-232 begins to give rise to those same 
daughters in the above decay scheme. Within 30 years (4.5 half-lives of Ra-228), daughters attain 
95% of the concentration of Th-232 (all given in dpm/g or pCi/g). Almost all Thorium ores stored 
historically at Mound were never separated. Equal concentrations of Th-228 and Th-232 are thus 
virtually assured when the Th-228 is the daughter ofTh-232. When Th-228 concentration is 
observed in excess of Th-232 concentration, a number of causes are possible. 

1. Analytical data are of poor quality. 

Check carefully the analytical QA/QC report. Perform data validation if possible. 

2. Analytical data are of different quality .. 

Th-228 reported by gamma spectroscopy can have a many-fold higher MDA than Th-232. 
When values of 50% of MDA are adapted for use in risk evaluations, Th-228 can appear to 
be of a higher concentration than Th-232 in a sample. Thorium analysis by alpha 
spectroscopy does not typically have this problem. 

3. The difference is a product of statistical fluctuation. 

Variability (standard deviations) of Th-228 and Th-232 analysis results from a cohort of 
samples can provide an indication of the significance of a given difference. 

4. Th-228 is derived from a different parent than Th-232. 

a. Th-228 is derived from U-232, which is a contaminant in U-233. 

U-232 was present at roughly 16 ppmw in U-233 that was handled at Mound. Th-228 
is the immediate daughter of U-232. The short half-life of U-232 (69 years) and the 
long half-life of U-233 (1.6E5 years), causes about 3% of the Uranium decays in a 
typical U-232/233 mixture to be from U-232. Material of 30 years age exhibits a 
ratio of dpm(U-233)/dpm(U-232) = 36. 

Because Th-228 has a short half-life, U-232 and Th-228 attain equilibrium in material 
derived from a U-233 source within 5-10 years. If an excess of Th-228 over Th-232 
is observed in a sample, the excess may be due to U-232 (and U-233) present. The . 



excess, expressed in pCi/g, gives the amount of U-232 possibly present. In addition, 
the excess multiplied by 36, will give a reasonable estimate of the possible 
concentration of U-233 in the sample. 

When a (Th-228 - Th-232) difference of 2.5 pCi/g is observed, as is the case with 
· sample HVB.::oo5, a U-232 concentration of 2.5 pCi/g may be present. This value is 
below the Cleanup Objective of U-232 (not including daughters, since they are 
already evaluated via the Th-228 concentration) of 29 pCi/g. A U-233 concentration 
of 2.5 x 36 = 90 pCi/g may also be present. This value is below the CleanuQ. ________ _ 

- ~-- ---- ~---Oojective ofU-233-(not including-daughters, smce-they are-long-lived) ~-103 pCi/g. 

Measuring samples for Uranium isotopes by alpha spectrometry, specifically for U-
233/234, can eliminate the possibility of the U-232 I U-233 mixture being present and 
giving rise to excess Th-228. 

b. Th-228 is derived from U-232, which is a daughter of Pu-236, which was a 
contaminant in Pu-238. 

Small amounts of Pu-236 were present in the Pu-238 source material shipped to 
Mound historically. The Pu-236 decays as follows: 

Pu-236 (2.87 years)~ U-232 (69 years)~ Th-228 (1.91 years) 

The Pu-236 has long ago decayed away from Mound Pu-238 residues. It has been 
replaced by U-232, which is in equilibrium with Th-228. Excess Th-228 (versus Th-
232) can indicate an equal amount of U-232, as noted above. 

In sample HVB-005, the amount of U-232 possibly present due to Pu-236 
contaminant is well below its Cleanup Objective. No other attendant contaminants 
are present from this source. 

5. Th-228 is present because of environmental separation effects. 

Secular equilibrium in any decay chain can be disrupted by isotopic or chemical separation 
effects. In the case of contaminated Mound soils, chemical separation could have been 
environmentally induced, where intermediate daughters are removed from the vicinity of a 
parent by differential solubility in migrating groundwater. Ra-228 is more soluble than its 
parent Th-232 in water, and more soluble than its sequential daughters Ac-228 and Th-228. 
The dissolution of Ra-228 from soils and there-precipitation of it or its daughters on other 
soils (perhaps more alkaline or more ion-exchangeable) can be the cause of an increased 
concentration of Th-228 over Th-232 in the "recipient" soils. In this case the excess Th-228 
must be viewed simply as a soil/water solubility effect, without the attendant concerns of 
Uranium isotopes. 
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GroupWise message from John Lyons to Robert Ransbottom sent 8/5/04: 

Attached is the new H Building 

The new dataset and new 95%UCL please discard the ones previously sent on 07/26/2004. 

New in that while researching your Pb-210 question I was able to determine two things. 

One good 

One Bad. almost 

The good. the reason Pb-210 does not show up in what was provided you on 07/26/2004 and NOW is 
because the value you are concerned about (the 8.84 pCi/g Pb-210) is U qualified. While U qualified 
data is used in the 95% UCL calculation. it is not used to determine if the 95% UCL should be performed. 
There are no Pb-210 values which exceed the 7.45 cleanup objective+ background value that are not U 
qualified. therefore. I can not do the calculation. The decision to perform the calculation is based on 
non U qualified data only. 

The Bad. almost. I ran a RRE data reduction for you just like I ran for Gill. This was incorrect so I rerun it as a 
Superceded data reduction. RREs adjust the result based on lab qualifications. So the values used in the 
95% UCL calculation were increased slightly. This could have changed the final 95% UCL value. but it did 
not. That is the Bad. almost. 

I am sure you will have other questions concerning this so please do not hesitate to stop in and we can 
discuss it. 

John Lyons 

MEIMS I GIS Databases 

937-865-5516 

lyonjj@doe-md.gov 
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Note: 

The backfill report was previously submitted to the regulators in September 2004. 
It is presented here for reference purposes only. 
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PRS 424 Verification Sampling Results 
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09/16/2004 424-NS-002 Actinium-227 0.440000 PCI/G 4.64 PCI/G 0.44 U 1464579.091 599058.88! 
09/16/2004 424-B-004 Actinium-227 0.440000 PCI/G 4.64 PCI/G 0.44 U 1464587.827 599061.26! 
09/16/2004 424-SS-005 Actinium-227 0.430000 PCI/G 4.64 PCI/G 0.43 U 1464592.746 599061.47~ 
09/16/2004 424-NS-016 Actinium-227 0.420000 PCI/G 4.64 PCI/G 0.42 U 1464648.181 599094.801 
09/16/2004 424-B-018FD Actinium-227 0.420000 PCI/G 4.64 PCI/G 0.42 U 1464660.684 599099.60E 
09/16/2004 424-B-010 Actinium-227 0.390000 PCI/G 4.64 PCI/G 0.39 U 1464615.684 599073.62~ 
09/16/2004 424-SS-008 Actinium-227 0.370000 PCI/G 4.64 PCI/G 0.37 U 1464604.545 599067.61 
09/16/2004 424-SS-012 Actinium-227 0.370000 PCI/G 4.64 PCI/G 0.37 U 1464627.585 599079.586 
09/16/2004 424-B-007 'Actinium-227 0.360000 PCI/G 4.64 PCI/G 0.36 U 1464598.846 599066.969 
09/16/2004 424-B-018 Actinium-227 0.360000 PCI/G 4.64 PCI/G 0.36 U 1464660.684 599099.606 
09/16/2004 424-B-003 Actinium-227 0.350000 PCI/G 4.64 PCI/G 0.35 U 1464583.929 599059.265 
09/16/2004 424-NS-011 Actinium-227 0.350000 PCI/G 4.64 PCI/G 0.35 U 1464625.151 599082.83 
09/16/2004 424-NT-015 Actinium-227 0.350000 PCI/G 4.64 PCI/G 0.35 U 1464641.873 599105.498 
09/16/2004 424-NS-009 Actinium-227 0. 320000 PCI/G 4. 64 PCI/G 0. 32 U 1464602.121 599070.859 
09/16/2004 424-SS-017 Actinium-227 0.300000 PCI/G 4.64 PCI/G 0.30 U 1464650.615 599091.557 
09/16/2004 424-SS-001 Actinium-227 0.290000 PCI/G 4.64 PCI/G 0.29 U 1464569.716 599049.507 
09/16/2004 424-B-006 Actinium-227 0.280000 PCI/G 4.64 PCI/G 0.28 U 1464592.289 599063.527 
09/16/2000 424-SS-019 Actinium-227 0.250000 PCI/G 4.64 PCI/G 0.25 U 1464673.645 599103.528 
09/16/2004 424-B-014 Actinium-227 0.240000 PCI/G 4.64 PCI/G 0.24 U 1464638.184 599086.615 
09/16/2004 424-NS-020 Actinium-227 0.240000 PCI/G 4.64 PCI/G 0.24 U 1464671.212 599106.771 
09/16/2004 424-NT-013 Actinium-227 0.220000 PCI/G 4.64 PCI/G 0.22 U 1464634.373 599092.508 
09/16/2004 424-NS-011 Actinium-228 0.670000 PCI/G 1.93 PCI/G 0.30 1464625.151 599082.83 
09/16/2004 424-B-010 Actinium-228 0.620000 PCI/G 1.93 PCI/G 0.38 1464615.684 599073.625 
09/16/2004 424-B-003 Actinium-228 0. 600000 PCI/G 1. 93 PCI/G 0. 36 1464583.929 599059.265 
09/16/2004 424-NS-002 Actinium-228 0.520000 PCI/G 1.93 PCI/G 0.39 1464579.091 599058.889 

•09/16/2004 424-NS-016 Actinium-228 0.470000 PCI/G 1.93 PCI/G 0.36 1464648.181 599094.801 
09/16/2004 424 -SS-012 Actinium-228 0. 460000 PCI/G 1. 93 PCI/G 0. 29 1464627.585 599079.586 
09/16/2004 424-B-018FD Actinium-228 0.410000 PCI/G 1.93 PCI/G 0.31 1464660.684 599099.606 
09/16/2004 424-NS-002 Americium-241 0.170000 PCI/G 63.1 PCI/G 0.17 U 1464579.091 599058.889 
09/16/2004 424-B-010 Americium-241 0.170000 PCI/G 63.1 PCI/G 0.17 U 1464615.684 599073.625 
09/16/2004 424-B-004 Americium-241 0.160000 PCI/G 63.1 PCI/G 0.16 U 1464587.827 599061.269 
09/16/2004 424-B-006 Americium-241 0.160000 PCI/G 63.1 PCI/G 0.16 U 1464592.289 599063.527 
09/16/2004 424-B-003 Americium-241 0.150000 PCI/G 63.1 PCI/G 0.15 U 1464583.929 599059.265 
09/16/2004 424-SS-005 Americium-241 0.150000 PCI/G 63.1 PCI/G 0.15 U 1464592.746 599061.477 
09/16/2004 424-NS-009 Americium-241 0.150000 PCI/G 63.1 PCI/G 0.15 U 1464602.121 599070.859 
09/16/2004 424-SS-012 Americium-241 0.150000 PCI/G 63.1 PCI/G 0.15 U 1464627.585 599079.586 
09/16/2004 424-B-007 Americium-241 0.140000 PCI/G 63.1 PCI/G 0.14 U 1464598.846 599066.969 
09/16/2004 424-SS-008 Americium-241 0.140000 PCI/G 63.1 PCI/G 0.14 U 1464604.545 599067.61 
09/16/2004 424-NS-011 Americium-241 0.140000 PCI/G 63.1 PCI/G 0.14 U 1464625.151 599082.83 
09/16/2004 424-NT-015 Americium-241 0.140000 PCI/G 63.1 PCI/G 0.14 U 1464641.873 599105.498 
09/16/2004 424-NS-016 Americium-241 0.140000 PCI/G 63.1 PCI/G 0.14 U 1464648.181 599094.801 
09/16/2004 424-B-018 Americium-241 0.140000 PCI/G 63.1 PCI/G 0.14 U 1464660.684 599099.606 
09/16/2004 424-B-018FD Americium-241 0.140000 PCI/G 63.1 PCI/G 0.14 U 1464660.684 599099.606 
09/16/2004 424-SS-017 Americium-241 0.120000 PCI/G 63.1 PCI/G 0.12 U 1464650.615 599091.557 
09/16/2004 424-SS-001 Americium-241 0.110000 PCI/G 63.1 PCI/G 0.11 U 1464569.716 599049.507 
09/16/2004 424-NT-013 Americium-241 0.092000 PCI/G 63.1 PCI/G 0.092 U 1464634.373 599092.508 
09/1b/2000 424-SS-019 Americium-241 0.089000 PCI/G 63.1 PCI/G 0.089 U 1464673.645 599103.528 
09/16/2004 424-NS-020 Americium-241 0.088000 PCI/G 63.1 PCI/G 0.088 U 1464671.212 599106.771 
09/16/2004 424-B-014 Americium-241 0.078000 PCI/G 63.1 PCI/G 0.078 U 1464638.184 599086.615 
09/16/2004 424-NS-002 Bismuth-214 0.580000 PCI/G 1.17 PCI/G 0.15 1464579.091 599058.889 
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Date 
1
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Collected S~mp~e Id 

09/16/20041424-8-010 
09/16/20041424-NS-016 
09/16/2004I424-8-018FD 
09/16/20041424-NS-020 
09/16/20041424-NT-015 
09/16/20041424-NS-009 
09/16/20041424-SS-012 
09/16/20041424-8-003 
09/16/20041424-SS-008 
09/l6/2004I424-SS-001 
09716/20041424-SS-017 
09/16/20041424-8-006 
09/16/20041424-8-018 
09/l6/2004I424-SS-005 
09/16/20041424-8-014 
09/16/20041424-NS-011 
09/16/20041424-NT-013 
09/16/20001424-SS-019 
09/i6/2004I424-8-018FD 
09/16/20041424-NS-002 
09/lG/20041424-NS-009 
09/16/20041424-8-010 
09/i~/20041424-8-003 
09/16/20041424-8-004 
09/16/20041424-8-006 
09/16/20041424-NS-011 
09/16/20041424-SS-012 
09/16/20041424-8-007 
09/16/20041424-NS-016 
09/16/20041424-SS-017 
09/16/20041424-SS-008 
09/16/20041424-8-018 
09/16/20041424-SS-005 
09716/20041424-NT-015 
09/lG/20041424-NT-013 
09/i6/2004I424-SS-001 
09/lG/20041424-NS-020 
09/l~/20041424-8-014 
09/16/20001424-SS-019 
09/16/20041424-NS-009 
09/16/20041424-SS-012 
09/16/20041424-8-003 
09/i6/2004l424-8-007 
09/16/20041424-SS-008 
09/16/20041424-SS-017 
09/16/20041424-SS-005 
09/16/20041424-8-018 
09/16/20041424-B-010 
09/16/20041424-B-004 
09/16/20041424-B-006 

PRS 424 

,'-.·'·' 

8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
8ismuth-214 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cesium-137 
Cobalt-60 
Cobalt-60 
Cobalt-60 
Cobalt-60 
Cobalt-60 
Cobalt-60 
Cobalt-60 
Cobalt-60 
Cobalt-60 
Cobalt-60 
Cobalt-60 

... ·• ; · c~s Nal1\~ 

PRS 424 Verification Sampling Results 

.· I 
Units .. ,Cleanup,. Units 

RE;!~~l~s ' :of • Ob)~cti :of. 
· · ··c; · Measure ve !Measure 

0. 550000IPCI/G 1.17IPCI/G 
0. 540000IPCI/G 1.17IPCI/G 
0. 510000IPCI/G 1.17IPCI/G 
0.480000IPCI/G l.17IPCI/G 
0. 4 70000 I PCI/G 1.17IPCI/G 
0. 460000IPCI/G 1.17IPCI/G 
0 .460000IPCI/G 1.17IPCI/G 
0. 440000IPCI/G 1.17IPCI/G 
0. 440000IPCI/G l.17IPCI/G 
0.400000IPCI/G 1.17IPCI/G 
0. 390000IPCI/G l.17IPCI/G 
0.370000IPCI/G l.17JPCI/G 
0.360000IPCI/G 1.17IPCI/G 
0.340000IPCI/G 1.17IPCI/G 
0. 340000 IPCI/G 1.17lPCI/G 
0.290000IPCI/G 1.17IPCI/G 
0.290000IPCI/G 1.17IPCI/G 
0.286000IPCI/G 1.17IPCI/G 
0.120000IPCI/G 3.84IPCI/G 
0. 110000 IPCI/G 3.84IPCI/G 
0.110000IPCI/G 3.84IPCI/G 
0.110000IPCI/G 3.84IPCI/G 
0.100000IPCI/G 3.84IPCI/G 
0.100000 I PCI/G 3.84IPCI/G 
0.099000IPCI/G 3.84IPCI/G 
0. 096000 IPCI/G 3.84lPCI/G 
0.096000IPCI/G 3.84IPCI/G 
0. 092000 IPCI/G 3.84IPCI/G 
0.091000IPCI/G 3.84IPCI/G 
0. 091000 IPCI/G 3.84IPCI/G 
0. 090000IPCI/G 3.84IPCI/G 
0. 090000 IPCI/G 3.84IPCI/G 
0. 083000IPCI/G 3.84IPCI/G 
0. 079000IPCI/G 3.84IPCI/G 
0. 072000IPCI/G 3.84IPCI/G 
0.068000IPCI/G 3.84IPCI/G 
0.064000IPCI/G 3.84IPCI/G 
0.060000IPCI/G 3.84IPCI/G 
0. 045000IPCI/G 3.84IPCI/G 
0. 13 0000 I PCI/G 0.76IPCI/G 
0.130000IPCI/G 0.76IPCI/G 
0.120000IPCI/G 0.76IPCI/G 
0.120000IPCI/G 0.76IPCI/G 
0.120000IPCI/G 0.76IPCI/G 
0.120000IPCI/G 0.76IPCI/G 
0. 110000 IPCI/G 0.76IPCI/G 
0 .100000IPCI/G 0.76IPCI/G 
0. 099000 IPCI/G 0.76IPCI/G 
0.098000IPCI/G 0.76IPCI/G 
0. 095000 IPCI/G 0.76IPCI/G 
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DE!tei.ction Lab Data 
. ,. ,, 

Limit Qual 'oual . . I 

o .14 I II 
0.17 
0.18 
0.1 
0.12 
0.13 
0.17 
0.18 
0.14 
0.15 
0.15 
0.13 
0.16 
0.17 
0.08 
0.18 
0.08 
0.10 
0.12 u 
0.11 u 
0.11 u 
0.11 u 
0.10 u 
0.10 u 
0.099 u 
0.096 u 
0.096 u 
0.092 u 
0.091 u 
0.091 u 
0.090 u 
0.090 u 
0.083 u 
0.079 u 
0.072 u 
0.068 u 
0.064 u 
0.060 u 
0.045 u 
0.13 IU 
0.13 u 
0.12 u 
0.12 u 
0.12 u 
0.12 u 
0.11 u 
0.10 u 
0.099 u 
0.098 u 
0.095 u 

X Coord Y Coord 

1464615.6841599073.625 
1464648.1811599094.801 
1464660.6841599099.606 
1464671.2121599106.771 
1464641.8731599105.498 
1464602.1211599070.859 
1464627.5851599079.586 
1464583.9291599059.265 
1464604.5451 599067.61 
1464569.7161599049.507 
1464650.6151599091.557 
1464592.2891599063.527 
1464660.6841599099.606 
1464592.7461599061.477 
1464638.1841599086.615 
1464625.1511 599082.83 
1464634.3731599092.508 
1464673.6451599103.528 
1464660.6841599099.606 
1464579.0911599058.889 
1464602.1211599070.859 
1464615.6841599073.625 
1464583.9291599059.265 
1464587.8271599061.269 
1464592.2891599063.527 
1464625.1511 599082.83 
1464627.5851599079.586 
1464598.8461599066.969 
1464648.1811599094.801 
1464650.6151599091.557 
1464604.5451 599067.61 
1464660.6841599099.606 
1464592.7461599061.477 
1464641.8731599105.498 
1464634.3731599092.508 
1464569.7161599049.507 
1464671.2121599106.771 
1464638.1841599086.615 
1464673.6451599103.528 
1464602.1211599070.859 
1464627.5851599079.586 
1464583.9291599059.265 
1464598.8461599066.969 
1464604.5451 599067.61 
1464650.6151599091.557 
1464592.7461599061.477 
1464660.6841599099.606 
1464615.6841599073.625 
1464587.8271599061.269 
1464592.2891599063.527 
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PRS 424 Verification Sampling Results 

·· . ..-;·: .·.•bkte·, 1· .... · ,,, .. :. ·· <>'; .. ··.· · .. ·.'> 
. co:l;ected . Sample Id ; . ; . ·. ':)cA.s: N~me. .. . 

d-·. . ' . . . ,;' ·:=.=·· .... i~,$r~t~:t:!:~::~ Cleami .. pl: 'lil1. its ., Detect ionj i.ab 
Objecti .-.~:;of : = · ··.·. Li'rilit. Qual ··, .- ·ve .... ;, Measure · · 

09/16/20041424-NS-011 ICobalt-60 0.092000IPCI/G 0.76IPCI/G 10.092 IU 
09/16/20041424-SS-001 ICobalt-60 0.087000IPCI/G 0.76IPCI/G 10.087 IU 
09/16/20041424-NS-002 ICobalt-60 0.083000IPCI/G 0.76IPCI/G 10.083 IU 
09/16/20041424-NT-015 lcobalt-60 0. 083000IPCI/G 0.76IPCI/G 10.083 IU 
09/16/2004I424-B-018FDICobalt-60 0. 083000IPCI/G 0. 76IPCI/G IO. 083 IU 
09/16/20041424-NS-016 lcobalt-60 0. 080000IPCI/G 0.76IPCI/G 10.080 IU 
09/16/20041424-NS-020 ICobalt-60 0.069000IPCI/G 0.76IPCI/G 10.069 IU 
09/16/20041424-NT-013 lcobalt-60 0. 062000 IPCI/G 0.76IPCI/G 10.062 IU 
09/16/20041424-B-014 lcobalt-60 0. 059000IPCI/G 0.76IPCI/G 10.059 IU 
09/16/20001424-SS-019 Jcobalt-60 0. 057000IPCI/G 0.76IPCI/G 10.057 IU 
09/16/20041424-B-003 Lead-212 0.770000IPCI/G 16.6IPCI/G 10.13 
09/16/2004!424-SS-005 lLead-212 0.680000IPCI/G 16.6IPCI/G 10.12 
09/16/20041424-B-010 Lead-212 0.680000IPCI/G 16.6IPCI/G 10.13 
09/16/20041424-NS-002 ILead-212 0. 610000IPCI/G 16.6IPCI/G 10.17 
09/16/20041424-NS-016 ILead-212 0. 560000lPCI/G 16.6IPCI/G 10.12 
09/16/20041424-NS-009 ILead-212 0.540000IPCI/G 16.6IPCI/G 10.12 
09/16/20041424-SS-017 ILead-212 0.540000IPCI/G 16.6IPCI/G 10.14 
09/16/2004!424-NS-011 lLead-212 0. 530000IPCI/G 16.6IPCI/G 10.11 
09/16/20041424-NT-015 ILead-212 0. 530000 I PCI/G 16.6IPCI/G 10.09 
09/16/20041424-B-006 ILead-212 0.520000IPCI/G 16.6IPCI/G 10.11 
09/16/20041424-SS-012 ILead-212 0.510000IPCI/G 16.6IPCI/G 10.14 
09[:l6/2004I424-B-018 ILead-212 0.480000IPCI/G 16.6lPCI/G 10.15 
09/16/20041424-SS-008 ILead-212 0. 470000IPCI/G 16.6IPCI/G 10.13 
09/16/20041424-B-004 ILead-212 0 .440000IPCI/G 16.6IPCI/G 10.14 
09/16/2004I424-B-018FDlLead-212 0. 420000 IPCI/G 16.6lPCI/G 10.14 
09/16/20041424-B-007 Lead-212 0. 380000IPCI/G 16.6lPCI/G 10.13 
09/16/20041424-SS-001 ILead-212 0. 270000IPCI/G 16.6IPCI/G 10.1 
o9/16/2oooi424-SS-019 ILead-212 0 .186000IPCI/G 16.6lPCI/G 10.081 
09/JL6/2004I424-NT-013 ILead-212 0 .165000IPCI/G 16.6lPCI/G 10.073 
09/16/20041424-B-014 Lead-212 0.136000IPCI/G 16.6IPCI/G 10.091 
09/16/20041424-NS-020 Lead-212 0.079000IPCI/G 16.6IPCI/G 10.079 IU 
09/16/20041424-NT-015 Lead-214 0. 630000IPCI/G 8.92IPCI/G 10.12 
09/16/20041424-NS-002 Lead-214 0.560000IPCI/G 8.92IPCI/G 10.15 
09/16/20041424-B-010 Lead-214 0. 550000 IPCI/G 8.92IPCI/G 10.14 
09/16/20041424-B-006 Lead-214 0. 530000IPCI/G 8.92IPCI/G 10.14 
09/16/20041424-B-003 ILead-214 0. 500000 I PCI/G 8.92IPCI/G 10.14 
09/JU5/2004l424-SS-005 lLead-214 0.500000IPCI/G 8.92IPCI/G 10.15 
09/16/20041424-NS-009 ILead-214 0.470000IPCI/G 8.92IPCI/G 10.14 
09/16/20041424 -B-OlBFD ILead-214 0.470000IPCI/G 8.92IPCI/G 10.14 
09/16/20041424-SS-012 ILead-214 0. 450000 IPCI/G 8.92IPCI/G 10.16 
09/16/20041424-NS-016 ILead-214 0.420000IPCI/G 8.92IPCI/G 10.16 
09/JLG/20001424-SS-019 ILead-214 0.410000/PCI/G 8.92IPCI/G 10.08 
09/l6/2004I424-SS-008 ILead-214 0.410000IPCI/G 8.92IPCI/G 10.11 
09/16-/2 0041424 -SS-001 ILead-214 0.400000IPCI/G 8.92IPCI/G 10.11 
09/16/2004!424-NS-020 lLead-214 0. 3 90000 IPCI/G 8.92IPCI/G 10.09 
09/16/20041424 -B-007 lLead-214 0. 3 70000 IPCI/G 8.92IPCI/G 10.12 
09/16/20041424-B-004 Lead-214 0.360000IPCI/G 8.92IPCI/G 10.14 
09/lG/20041424-NS-011 ILead-214 0.360000IPCI/G 8.92IPCI/G 10.15 
09/16/20041424-B-018 lLead-214 0.340000IPCI/G 8.92IPCI/G 10.15 
09/16/20041424-SS-017 ILead-214 0.330000/PCI/G 8.92IPCI/G 10.13 
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1464625.1511 599082.83 
1464569.7161599049.507 
1464579.0911599058.889 
1464641.8731599105.498 
1464660.6841599099.606 
1464648.1811599094.801 
1464671.2121599106.771 
1464634.3731599092.508 
1464638.1841599086.615 
1464673.6451599103.528 
1464583.9291599059.265 
1464592.7461599061.477 
1464615.6841599073.625 
1464579.0911599058.889 
1464648.1811599094.801 
1464602.1211599070.859 
1464650.6151599091.557 
1464625.1511 599082.83 
1464641.8731599105.498 
1464592.2891599063.527 
1464627.5851599079.586 
1464660.6841599099.606 
1464604.5451 599067.61 
1464587.8271599061.269 
1464660.6841599099.606 
1464598.8461599066.969 
1464569.7161599049.507 
1464673.6451599103.528 
1464634.3731599092.508 
1464638.1841599086.615 
1464671.2121599106.771 
1464641.8731599105.498 
1464579.0911599058.889 
1464615.6841599073.625 
1464592.2891599063.527 
1464583.9291599059.265 
1464592.7461599061.477 
1464602.1211599070.859 
1464660.6841599099.606 
1464627.5851599079.586 
1464648.1811599094.801 
1464673.6451599103.528 
1464604.5451 599067.61 
1464569.7161599049.507 
1464671.2121599106.771 
1464598.8461599066.969 
1464587.8271599061.269 
1464625.1511 599082.83 
1464660.6841599099.606 
1464650.6151599091.557 
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Date· 
·collected 
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09/16/20041424-NT-013 
09/16/20041424-8-014 
09/16/20041424-8-007 
09/16/20041424-SS-001 
09/16/20041424-SS-008 
09/16/20041424-8-003 
09/16/20041424-8-006 
09/16/20001424-SS-019 
09/16/20041424-SS-005 
09/16/20041424-SS-012 
09/16/20041424-NT-015 
09/16/20041424-NS-002 
09/16/20041424-NT-013 
09/16/20041424-NS-020 
09/16/20041424-8-004 
09/16/20041424-8-014 
09/16/20041424-NS-016 
09/16/20041424-NS-011 
09/16/20041424-8-010 
09/16/20041424-NS-009 
09/16/20041424-8-018 
09/16/2004)424-SS-017 
09/16/2004I424-8-018FD 
09/16/20041424-NT-013 
09/16/20041424-SS-012 
09/16/20041424-8-006 
09/16/20041424-NS-002 
09/16/20041424-8-003 
09/16/20041424-NS-016 
09/16/2000/424-SS-019 
09/16/20041424-NT-015 
09/16/2004/424-SS-005 
09/16/20041424-8-010 
09/16/20041424-NS-020 
09/16/20041424-SS-001 
09/16/20041424-NS-009 
09/16/2004I424-8-018FD 
09/16/20041424-NS-011 
09/16/20041424-8-007 
09/16/20041424-SS-008 
09/16/20041424-SS-017 
09/16/20041424-8-018 
09/16/20041424-8-004 
09/16/20041424-8-014 
09/16/20041424-SS-012 
09/16/20041424-8-010 
09/16/20041424-SS-005 
09/16/20041424-NS-011 
09/16/2004)424-8-006 
09/16/20041424-8-003 

PRS 424 
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::·units 

, ' • R;sul fS ~~fLre 
Lead-214 0. 290000IPCI/G 
Lead-214 0. 270000IPCI/G 
Plutonium-238 1. 460000 IPCI/G 
Plutonium-238 0.410000IPCI/G 
Plutonium-238 0.141000 IPCI/G 
Plutonium-238 0 .132000IPCI/G 
P1utonium-238 0.129000IPCI/G 
P1utonium-238 0 .100000IPCI/G 
Plutonium-238 0.100000IPCI/G 
Plutonium-238 0.100000IPCI/G 
P1utonium-238 0 .100000IPCI/G 
Plutonium-238 0. 098000IPCI/G 
Plutonium-238 0. 098000IPCI/G 
Plutonium-238 0. 094000IPCI/G 
Plutonium-238 0. 090000 IPCI/G 
Plutonium-238 0. 089000IPCI/G 
Plutonium-238 0. 081000IPCI/G 
Plutonium-238 0.080000IPCI/G 
Plutonium-238 0. 078000IPCI/G 
Plutonium-238 0. 075000IPCI/G 
Plutonium-238 0.074000IPCI/G 
Plutonium-238 0.073000IPCI/G 
Plutonium-238 0.070000)PCI/G 
Plutonium-239/240 0. 070000)PCI/G 
Plutonium-239/240 0. 066000)PCI/G 
Plutonium-239/240 0. 061000)PCI/G 
Plutonium-239/240 0.060000)PCI/G 
Plutonium-239/240 0. 060000 /PCI/G 
Plutonium-239/240 0.060000IPCI/G 
Plutonium-239/240 0. 059000 )PCI/G 
Plutonium-239}240 0.051000IPCI/G 
Plutonium-239/240 0. 050000 )PCI/G 
Plutonium-239/240 0. 050000IPCI/G 
Plutonium-239/240 0. 048000)PCI/G 
Plutonium-239/240 0.040000)PCI/G 
Plutonium-239/240 0. 040000)PCI/G 
Plutonium-239/240 0.040000IPCI/G 
Plutonium-239/240 0.035000IPCI/G 
Plutonium-239/240 0.030000IPCI/G 
Plutonium-239/240 0. 03 0000 IPCI/G 
Plutonium-239/240 0. 03 0000 )PCI/G 
Plutonium-239/240 0. 03 0000 )PCI/G 
Plutonium-239/240 0.029000)PCI/G 
Plutonium-239/240 0.029000IPCI/G 
Potassium-40 21. 300000)PCI/G 
Potassium-40 20.400000 IPCI/G 
Potassium-40 20.000000 IPCI/G 
Potassium-40 17. 600000IPCI/G 
Potassium-40 17 .300000)PCI/G 
Potassium-40 17 .200000IPCI/G 

4 of 7 

~~~:~~~~ ;~~n0ifcs 
.ve.. . Measure· 

Detection' '.Lab lpata 
·Limit Qual Qual 

8.92IPCI/G 0. 072 
8.92IPCI/G 0.07 

55IPCI/G 0.07 
55IPCI/G 0.09 
55IPCI/G 0.068 
55IPCI/G 0.082 
55(PCI/G 0.083 
55IPCI/G 0.10 u 
55)PCI/G 0.1 u 
55IPCI/G 0.10 u 
55)PCI/G 0.10 u 
55IPCI/G 0.098 u 
55IPCI/G 0.098 u 
55(PCI/G 0.094 u 
55IPCI/G 0.090 u 
55(PCI/G 0.089 u 
55IPCI/G 0.081 u 
55)PCI/G 0.08 u 
55)PCI/G 0.078 u 
55IPCI/G 0.075 u 
55IPCI/G 0.074 u 
55)PCI/G 0.073 u 
55(PCI/G 0.070 u 
62IPCI/G 0.07 u 
62)PCI/G 0.066 u 
62(PCI/G 0.061 u 
62)PCI/G 0.06 u 
62(PCI/G 0.06 u 
62IPCI/G 0.06 u 
62IPCI/G 0.059 u 
62(PCI/G 0.051 u 
62(PCI/G 0.05 u 
62)PCI/G 0.05 u 
62(PCI/G 0.048 u 
62)PCI/G 0.04 u 
62(PCI/G 0.040 u 
62IPCI/G 0.04 u 
62(PCI/G 0.035 u 
62IPCI/G 0.030 u 
62/PCI/G 0.03 u 
62IPCI/G 0.03 u 
62IPCI/G 0.03 u 
62IPCI/G 0.029 u 
62IPCI}G 0.029 u 

47.8IPCI/G 1.2 
47.8IPCI/G 1.1 
47.8IPCI/G 0.6 
47. 8)PCI/G 0.5 
47.8)PCI/G 0.8 
47.8IPCI/G 0.7 

X·. Coord. ,y co6rd: 

1464634.3731599092.508 
1464638.1841599086.615 
1464598.8461599066.969 
1464569.7161599049.507 
1464604.5451 599067.61 
1464583.9291599059.265 
1464592.2891599063.527 
1464673.6451599103.528 
1464592.746(599061.477 
1464627.585(599079.586 
1464641.8731599105.498 
1464579.0911599058.889 
1464634.373(599092.508 
1464671.2121599106.771 
1464587.8271599061.269 
1464638.1841599086.615 
1464648.1811599094.801 
1464625.1511 599082.83 
1464615.6841599073.625 
1464602.121(599070.859 
1464660.6841599099.606 
1464650.6151599091.557 
1464660.6841599099.606 
1464634.373(599092.508 
1464627.5851599079.586 
1464592.2891599063.527 
1464579.0911599058.889 
1464583.9291599059.265 
1464648.1811599094.801 
1464673.6451599103.528 
1464641.8731599105.498 
1464592.7461599061.477 
1464615.6841599073.625 
1464671.2121599106.771 
1464569.7161599049.507 
1464602.1211599070.859 
1464660.6841599099.606 
1464625.1511 599082.83 
1464598.8461599066.969 
146460~.545( 599067.61 
1464650.6151599091.557 
1464660.6841599099.606 
1464587.8271599061.269 
1464638.1841599086.615 
1464627.5851599079.586 
1464615.6841599073.625 
1464592.7461599061.477 
1464625.1511 599082.83 
1464592.289(599063.527 
1464583.9291599059.265 
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· 'Date 
Sample· Id 

collected 

09/16/2004 424-NS-016 Potassium-40 
09/16/2004 424-SS-017 Potassium-40 
09/16/2004 424-B-018 Potassium-40 
09/16/2004 424-NS-009 Potassium-40 
09/16/2004 424-NS-002 Potassium-40 
09/16/2004 424-B-004 Potassium-40 
09/16/2004 424-SS-008 Potassium-40 
09/16/2004 424-B-018FD Potassium-40 
09/16/2004 424-B-007 Potassium-40 
09/16/2004 424-NT-015 Potassium-40 
09/16/2004 424-SS-001 Potassium-40 
09/16/2000 424-SS-019 Potassium-40 
09/16/2004 424-B-014 Potassium-40 
09/16/2004 424-NT-013 Potassium-40 
09/16/2004 424-NS-020 Potassium-40 
09/16/2004 424-NT-015 Radium-226 
09/16/2004 424-NS-002 Radium-226 
09/16/2004 424-B-018 Radium-226 
09/16/2004 424-B-003 Radium-226 
09/16/2004 424-NS-016 Radium-226 
09/16/2004 424-SS-001 Radium-226 
09/16/2004 424-NS-009 Radium-226 
09/16/2004 424-SS-012 Radium-226 
09/16/2004 424-B-018FD Radium-226 
09/16/2004 424-B-006 Radium-226 
09/16/2004 424-B-004 Radium-226 
09/16/2004 424-SS-008 Radium-226 
09/16/2004 424-SS-017 Radium-226 
09/16/2000 424-SS-019 Radium-226 
09/16/2004 424-NS-011 Radium-226 
09/16/2004 424-B-010 Radium-226 
09/16/2004 424-SS-005 Radium-226 
09/16/2004 424-B-007 Radium-226 
09/16/2004 424-NT-013 Radium-226 
09/16/2004 424-NS-020 Radium-226 
09/16/2004 424-B-014 Radium-226 
09/16/2004 424-NS-011 Radium-228 
09/16/2004 424-B-010 Radium-228 
09/16/2004 424-B-003 Radium-228 
09/16/2004 424-NS-002 Radium-228 
09/16/2004 424-NS-016 Radium-228 
09/16/2004 424-SS-012 Radium-228 
09/16/2004 424-B-018FD Radium-228 
09/16/2004 424-B-003 Thallium-208 
09/16/2004 424-B-018 Thallium-208 
09/16/2004 424-NS-009 Thallium-208 
09/16/2004 424-SS-005 Thallium-208 
09/16/2004 424-B-006 Thallium-208 
09/16/2004 424-B-010 Thallium-208 
09/16/2004 424-NS-002 Thallium-208 

PRS 424 

PRS 424 Verification Sampling Results 
· . .:/. Units Cleanup . Units . ' 

Detection Lab' nata 'CAS. Name.·· ·, > Results 
.. 
ot:· Objecti of. ·x Coord Y Coord 

> Measure ve .. •· Measure 
:·Limit Quai Qual 

17.100000 PCI/G 47.8 PCI/G 1 1464648.181 599094.801 
17.000000 PCI/G 47.8 PCI/G 1 1464650.615 599091.551 
17.000000 PCI/G 47.8 PCI/G 1 1464660.684 599099.606 
16.900000 PCI/G 47.8 PCI/G 0.9 1464602.121 599070.855 
16.300000 PCI/G 47.8 PCI/G 1.1 1464579.091 599058.889 
15.100000 PCI/G 47.8 PCI/G 1.1 1464587.827 599061.269 
14.100000 PCI/G 47.8 PCI/G 0.8 1464604.545 599067.61 
14.000000 PCI/G 47.8 PCI/G 0.2 1464660.684 599099.606 
13.600000 PCI/G 47.8 PCI/G 0.9 1464598.846 599066.969 

9.800000 PCI/G 47.8 PCI/G 0.2 1464641.873 599105.498 
8.400000 PCI/G 47.8 PCI/G 0.6 1464569.716 599049.507 
5.700000 PCI/G 47.8 PCI/G 0.5 1464673.645 599103.528 
5.400000 PCI/G 47.8 PCI/G 0.6 1464638.184 599086.615 
5.100000 PCI/G 47.8 PCI/G 0.6 1464634.373 599092.508 
4.700000 PCI/G 47.8 PCI/G 0.5 1464671.212 599106.771 
0.700000 PCI/G 3.01 PCI/G 0.20 J 1464641.873 599105.498 
0.620000 PCI/G 3.01 PCI/G 0.44 J 1464579.091 599058.889 
0.510000 PCI/G 3.01 PCI/G 0.42 J 1464660.684 599099.606 
0.500000 PCI/G 3.01 PCI/G 0.39 J 1464583.929 599059.265 
0.490000 PCI/G 3.01 PCI/G 0.43 J 1464648.181 599094.801 
0.480000 PCI/G 3.01 PCI/G 0.33 J 1464569.716 599049.507 
0.450000 PCI/G 3.01 PCI/G 0.37 J 1464602.121 599070.859 
0.440000 PCI/G 3.01 PCI/G 0.44 J 1464627.585 599079.586 
0.410000 PCI/G 3.01 PCI/G 0.41 u 1464660.684 599099.606 
0.390000 PCI/G 3.01 PCI/G 0.36 J 1464592.289 599063.527 
0.380000 PCI/G 3.01 PCI/G 0.38 u 1464587.827 599061.269 
0.380000 PCI/G 3.01 PCI/G 0.34 J 1464604.545 599067.61 
0.380000 PCI/G 3.01 PCI/G 0.35 J 1464650.615 599091.557 
0.360000 PCI/G 3.01 PCI/G 0.27 J 1464673.645 599103.528 
0.360000 PCI/G 3.01 PCI/G 0.36 u 1464625.151 599082.83 
0.350000 PCI/G 3.01 PCI/G 0.35 u 1464615.684 599073.625 
0.340000 PCI/G 3.01 PCI/G 0.34 u 1464592.746 599061.477 
0.340000 PCI/G 3.01 PCI/G 0.34 u 1464598.846 599066.969 
0.340000 PCI/G 3.01 PCI/G 0.26 J 1464634.373 599092.508 
0.320000 PCI/G 3.01 PCI/G 0.27 J 1464671.212 599106.771 
0.310000 PCI/G 3.01 PCI/G 0.25 J 1464638.184 599086.615 
0.670000 PCI/G 3.06 PCI/G 0.29 1464625.151 599082.83 
0.620000 PCI/G 3.06 PCI/G 0.38 1464615.684 599073.625 
0.600000 PCI/G 3.06 PCI/G 0.35 1464583.929 599059.265 
0.520000 PCI/G 3. 06 PCI/G 0.34 1464579.091 599058.889 
0.470000 PCI/G 3.06 PCI/G 0.38 1464648.181 599094.801 
0.460000 PCI/G 3.06 PCI/G 0.33 1464627.585 599079.586 
0.410000 PCI/G 3.06 PCI/G 0.29 1464660.684 599099.606 
0.347000 PCI/G 0.498 PCI/G 0.070 1464583.929 599059.265 
0.261000 PCI/G 0.498 PCI/G 0.083 1464660.684 599099.606 
0.260000 PCI/G 0.498 PCI/G 0.078 1464602.121 599070.859 
0.248000 PCI/G 0.498 PCI/G 0.097 1464592.746 599061.477 
0.235000 PCI/G 0.498 PCI/G 0.077 1464592.289 599063.527 
0. 214000 PCI/G 0.498 PCI/G 0.087 1464615.684 599073.625 
0.193000 PCI/G 0.498 PCI/G 0.076 1464579.091 599058.889 
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PRS 424 Verification Sampling Results 

., .. '. ' .. ~: . '• .. .. .. ) .. v ,',./'. ·. ? < Unit's: . Cleanup Units. Detection Date 
, Sampie Id: 

.. · '·, ,. 
Collected 

.:l CAS Name'·:'' ·-'·Results of· Objecti of:. · Limit .. ,, '.: .. ·' ·:.:.·.-· .... . : '' ::,;, ' :-, :. Measure 've .. · .. , Measur·e 
09/16/2004 424-SS-012 Thallium-208 0.187000 PCI/G 0.498 PCI/G 0.10 
09/16/2004 424-NT-015 Thallium-208 0.179000 PCI/G 0.498 PCI/G 0.077 
09/16/2004 424-NS-011 Thallium-208 0.165000 PCI/G 0.498 PCI/G 0.087 
09/16/2004 424-NS-016 Tha11ium-208 0.162000 PCI/G 0.498 PCI/G 0.082 
09/16/2004 424-SS-017 Thallium-208 0.148000 PCI/G 0.498 PCI/G 0.069 
09/16/2004 424-B-007 Thallium-208 0.142000 PCI/G 0.498 PCI/G 0.078 
09/16/2004 424-SS-001 Thallium-208 0.141000 PCI/G 0.498 PCI/G 0.072 
09/16/2004 424-SS-008 Thallium-208 0.133000 PCI/G 0.498 PCI/G 0.088 
09/16/2004 424-B-014 Thallium-208 0.073000 PCI/G 0.498 PCI/G 0.051 
09/16/2000 424-SS-019 Thallium-208 0.061000 PCI/G 0.498 PCI/G 0.050 
09/16/2004 424-NS-002 Thorium-228 0.960000 PCI/G 2.6 PCI/G 0.03 
09/16/2004 424-B-006 Thorium-228 0.900000 PCI/G 2.6 PCI/G 0.05 
09/16/2004 424-B-003 Thorium-228 0.820000 PCI/G 2.6 PCI/G 0.04 
09/16/2004 424-NS-009 Thorium-228 0.820000 PCI/G 2.6 PCI/G 0.04 
09/16/2004 424-SS-012 Thorium-228 0.800000 PCI/G 2.6 PCI/G 0.03 
09/16/2004 424-SS-008 Thorium-228 0.750000 PCI/G 2.6 PCI/G 0.03 
09/16/2004 424-B-010 Thorium-228 0.730000 PCI/G 2.6 PCI/G 0.03 
09/16/2004 424-B-018 Thorium-228 0. 720000 PCI/G 2.6 PCI/G 0.03 
09/16/2004 424-SS-005 Thorium-228 0.650000 PCI/G 2.6 PCI/G 0.1 
09/16/2004 424-B-007 Thorium-228 0.650000 PCI/G 2.6 PCI/G 0.04 
09/16/2004 424-B-004 Thorium-228 0.600000 PCI/G 2.6 PCI/G 0.04 
09/16/2004 424-NS-011 Thorium-228 0.570000 PCI/G 2.6 PCI/G 0.03 
09/16/2004 424-SS-001 Thorium-228 0.560000 PCI/G 2.6 PCI/G 0.05 
09/16/2004 424-B-018FD Thorium-228 0.550000 PCI/G 2.6 PCI/G 0.04 
09/16/2004 424-NT-015 Thorium-228 0.530000 PCI/G 2.6 PCI/G 0.03 
09/16/2004 424-NS-016 Thorium-228 0.450000 PCI/G 2.6 PCI/G 0.03 
09/16/2004 424-SS-017 Thorium-228 0.450000 PCI/G 2.6 PCI/G 0.03 
09/16/2000 424-SS-019 Thorium-228 0.265000 PCI/G 2.6 PCI/G 0.027 

109/16/2004 424-NS-020 Thorium-228 0.227000 PCI/G 2.6 PCI/G 0.028 
109/16/2004 424-B-014 Thorium-228 0.220000 PCI/G 2.6 PCI/G 0.033 
09/16/2004 424-NT-013 Thorium-228 0.204000 PCI/G 2.6 PCI/G 0.028 
09/16/2004 424-NS-002 Thorium-230 1.040000 PCI/G 2.8 PCI/G 0.03 
09/16/2004 424-SS-008 Thorium-230 0.970000 PCI/G 2.8 PCI/G 0.03 
09/16/2004 424-B-006 Thorium-230 0.940000 PCI/G 2.8 PCI/G 0.01 
09/16/2004 424-NS-020 Thorium-230 0.930000 PCI/G 2.8 PCI/G 0.03 
09/16/2004 424-NT-015 Thorium-230 0.910000 PCI/G 2.8 PCI/G 0.03 
09/16/2004 424-B-003 Thorium-230 0.850000 PCI/G 2.8 PCI/G 0.03 
09/16/2004 424-B-010 Thorium-230 0.820000 PCI/G 2.8 PCI/G 0.02 
09/16/2004 424-B-004 Thorium-230 0.810000 PCI/G 2.8 PCI/G 0.01 
09/16/2004 424-SS-001 Thorium-230 0.800000 PCI/G 2.8 PCI/G 0.03 
09/16/2004 424-SS-012 Thorium-230 0.770000 PCI/G 2.8 PCI/G 0.01 
09/16/2004 424-NS-011 Thorium-230 0.730000 PCI/G 2.8 PCI/G 0.02 
09/16/2004 424-B-007 Thorium-230 0.720000 PCI/G 2.8 PCI/G 0.03 
09/16/2004 424-NS-009 Thorium-230 0.710000 PCI/G 2.8 PCI/G 0.02 
09/16/2004 424-SS-017 Thorium-230 0.700000 PCI/G 2.8 PCI/G 0.03 
09/16/2004 424-SS-005 Thorium-230 0.650000 PCI/G 2.8 PCI/G 0.04 
09/16/2000 424-SS-019 Thorium-230 0.630000 PCI/G 2.8 PCI/G 0.02 
09/16/2004 424-B-014 Thorium-230 0.630000 PCI/G 2.8 PCI/G 0.03 
09/16/2004 424-B-018 Thorium-230 0.630000 PCI/G 2.8 PCI/G 0.01 
09/16/2004 424-NS-016 Thorium-230 0.620000 PCI/G 2.8 PCI/G 0.02 
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I 
Lab 'Data 

x.coord Y Coord 
Qual 

1
Qual •, 

I 1464627.585 599079.58E 
1464641.873 599105.49S 
1464625.151 599082.83 

I 1464648.181 599094.801 
I 1464650.615 599091.557 

1464598.846 599066.969 
I 1464569.716 599049.507 
I 1464604.545 599067.61 

' 1464638.184 599086.615 
i 1464673.645 599103.528 
I 1464579.091 599058.889 
1 1464592.289 599063.527 
I 1464583.929 599059.265 
I 1464602.121 599070.859 
I 1464627.585 599079.586 
i 1464604.545 599067.61 
I 1464615.684 599073.625 
I 1464660.684 599099.606 
I 1464592.746 599061.4 77 
I 1464598.846 599066.969 
I 1464587.827 599061.269 
I 1464625.151 599082.83 
I 1464569.716 599049.507 
I 1464660.684 599099.606 
I 1464641.873 599105.498 
I 1464648.181 599094.801 
I 1464650.615 599091.557 
I 1464673.645 599103.528 
I 1464671.212 599106.771 

1464638.184 599086.615 
! 1464634.373 599092.508 
I 1464579.091 599058.889, 

' 1464604.545 599067.61; 
I 1464592.289 599063.527 
' 1464671.212 599106.771 

1464641.873 599105.498 
1464583.929 599059.265 

' 1464615.684 599073.625 I 

i 1464587.827 599061.269 
' 1464569.716 599049.507 
I 1464627.585 599079.586 
I 1464625.151 599082.83 

' 1464598.846 599066.969 
I 1464602.121 599070.859 
I 1464650.615 599091.557 
I 1464592.746 599061.477 
I 1464673.645 599103.528 
I 1464638.184 599086.615 
' 1464660.684 599099.606 

' 
1464648.181 599094.801 
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. c61~~c:ted ·sample rd 
. /,· .<.: 

09/16/2004I424-B-018FDIThorium-230 
09/16/20041424-NT- 013 IThorium-230 
09/16/20041424-NS-002 IThorium-232 
09/l6/2004I424-B-006 IThorium-232 
o9/16/2004I424=ss- ooa IThorium-232 
09/i6/2004I424-B-010 IThorium-232 
09/16/20041424-B-003 IThorium-232 
09/16/20041424-SS-012 IThorium-232 
09/16/20041424-B-007 IThorium-232 
09/16/2004I424-B-018FDIThorium-232 
09/l6/2004I424-SS-005 IThorium-232 
09/16/20041424-NS-011 IT-horium-232 
09/16/20041424-NS-009 IThorium-232 
09/16/20041424 -J3-oo.q- ITho:rium-232 
09/i6/2004I424-B-010 IThorium-232 
09/16/20041424-NS-011 IThorium-232 
09/fG/20041424 -B- 003 IThorium-232 
09/TG/20041424 -B-018 IThorium-232 
09/16/20041424 -NT-015 IThorium-232 
09/16/20041424-SS-001 IThorium-232 
09/l6/2004I424~NS-662 IThorium-232 
09/l6/2004I424-NS-016 IThorium-232 
09/i6/2004I424-SS-017 IThorium-232 
09/lltf/20041424-NS-016 IThorium-232 
09/16/20041424-ss- 6i2 IThorium-232 
09/16/2004I424-B-01SFDIThorium-232 
09/l6/2000I424-SS-019 IThorium-232 
09/lG/20041424-NT-013 IThorium-232 
09/16/2004I424--B-Of4- ITh-orium-232 
09/16/20041424-NS-020 IThorium-232 
09/16/20041424-NS-016 !Total C5 TO Cll 
09/16/2004I424-B-018FDITotal C5 TO C11 
09/16/20041424-NS-009 !Total C5 TO C11 
09/i6/2004I424-B-010 )Total C5 TO Cll 
09/i6/2004I424-NS-011 !Total C5 TO Cll 
09/l6)2004I424-B-014 !Total C5 TO C11 
09/16/20041424-B-018 !Total C5 TO Cl1 

PRS 424 

PRS 424 Verification Sampling Results 

Y.' Coord· 
·:·:···.·.:., ·;.: . .'•,: 

CAS NCIT~ ' ; .:. .. :' -~.;~ '<; . ;:,.t)n~ts:,c_l:an~p,:_uni~sy'D~t~~~ionl La~ ~n~i:al x co'ord·. 
· "_: <~j~u~~~.- ~'efstr~J~J:i·t,l ~~'~0~~~~; Limit ~ Qlial Q~al · · 

0.550000IPCI/G I 2.8IPCI/G 10.03 I I 11464660.6841599099.606 
0.324000IPCI/G I 2.8IPCI/G 10.023 I I 11464634.3731599092.508 
0.860000IPCI/G I 2.1IPCI/G 10.02 I I 11464579.0911599058.889 
0.850000IPCI/G I 2.1IPCI/G 10.02 I I 11464592.2891599063.527 
0.840000IPCI/G I 2.1IPCI/G 10.02 I I 11464604.5451 599067.61 
0.830000IPCI/G I 2.1IPCI/G 10.01 I I 11464615.6841599073.625 
0.780000IPCI/G I 2.1IPCI/G 10.03 I I 11464583.9291599059.265 
0.730000IPCI/G I 2.1IPCI/G 10.03 I I 11464627.5851599079.586 
0.720000IPCI/G I 2.1IPCI/G 10.01 I I 11464598.8461599066.969 
0.710000IPCI/G I 2.1IPCI/G 10.03 I I 11464660.6841599099.606 
0.680000IPCI/G I 2.1IPCI/G 10.02 I I 11464592.7461599061.477 
0. 670000IPCI/G I 2 .liPCI/G 16.29 I I 11464625.1511 599082.83 
0.660000IPCI/G I 2.lfPCI/G 16.01 I I 11464602.1211599070.859 
0.640000IPCI/G I 2.1IPCI/G 10.03 I I 11464587.8271599061.269 
0.620000IPCI/G I 2.1IPCI/G 10.38 I I 11464615.6841599073.625 
0.610000IPCI/G I 2.1IPCI/G 10.02 I I 11464625.1511 599082.83 
0.600000IPCI/G I 2.1IPCI/G 10.35 I I 11464583.9291599059.265 
0.580000IPCI/G I 2.1IPCI/G 10.02 I I 11464660.6841599099.606 
0.540000IPCI/G I 2.1IPCI/G 10.02 I I 11464641.8731599105.498 
0.520000IPCI/G I 2--:ijPCI/G ro-.03- I I 11464569.7161599049.507 
0.520000IPCI/G I 2.1IPCI/G 10.34 I I 11464579.0911599058.889 
0.480000IPCI/G I 2.lfPCI/G 10.02 I I 11464648.1811599094.801 
0.480000IPCI/G I 2.1IPCI/G 10.02 I I 11464650.6151599091.557 
0.470000IPCI/G I 2.1IPCI/G 10.38 I I 11464648.1811599094.801 
0.460000IPCI/G I 2.1IPCI/G 10.33 I I 11464627.5851599079.586 
0.410000IPCI/G I 2.1IPCI/G 10.29 I I 11464660.6841599099.606 
o.3480ooiPCI/G 1 2.11Pcf/G lo.ol3 I I 11464673.6451599103.528 
0.254000IPCI/G I 2.1IPCI/G 10.023 I I 11464634.3731599092.508 
0.227000IPCI/G r- 2--.liPCI/G 10.025 I I 11464638.1841599086.615 
0.189000IPCI/G I 2.1IPCI/G 10.033 I I 11464671.2121599106.771 

Petroleum Hydrocarbons 29.ooooooiMG/KG 1 fo5IMG/i<G 129 lu 1 11464648.1811599094.801 
Petroleum Hydrocarbons 29. OOOOOOIMG/KG ~--10SIMG/KG- 129 lu I 11464660.6841599099.606 
Petroleum Hydrocarbons 28.ooooooiMG/KG 1 105IMG/KG 128 Ju 1 11464602.1211599070.859 
Petroleum Hydrocarbons 27. OOOOOOIMG/KG ,_-lOSIMG/KG . 127 lu I 11464615.6841599073.625 
Petroleum Hydrocarbons 27.ooooooiMG/KG r- io5IMG/KG 121 Ju 1 11464625.1511 599082.83 
Petroleum Hydrocarbons 27. OOOOOOIMG/KG ,_-- i651MG/KG 127- Ju I 11464638 .1841599086.615 
Petroleum Hydrocarbons 27.ooooooiMG/KG 1 105IMG/KG 121 lu I 11464660.6841599099.606 
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Checklist: 
(per Section 5.6 of Std VSAP, Final, Aug 04) 

j(& final Graphic 
(show sample locations & note any >CO and/or >HS) 

j ~sample results 
~ ;;;•it·~t· Nd CDC std deviatooo(s)) 

J!. Data Review & Validation 
~~~Sign test 

klt {!!?t required if all results <COl see pg 19/21 of VSAP) 

,~retro curve 
/JjfT dnot required if all results <Cg)[null hypothesis is rejected, MARSSIM]) _ 

From : ,...,,. ... , ft;r;J?i?. · 
7 

/0-1-ot 

·a.Je:~~ 
~ ' 



' ~ .:.:'T 

. ~-; 
,~ 

0 ·;r 
0 

[] ;!'-~·ca.--ft;~ r~ufct~{r;f 
0 al'\ll~?U( ~ mr 
4f- Y€911~fov bi(ts 
I8l sat.¥( e I o ~ ll ·Of\ s- . 
/ ,~~-CAfe.> re su 't. ~co 

All resu rt:s L. c u 

l-­

It 
c/) 



? 
s; 
'--~ 
\j) 

~ 
~ 

f 

Verification PRS 424 UGL 

E Jendrek 

FSS PRS 424 (pCi/g} 

SU1: 

I 

- --

424-SS-001 
424-NS-002 
424-SS-005 
424-SS-008 
424-NS-009 
424-8·010 

424-NS-011 
424-SS-012 
424-NT-013 
424-8-014 

424-NT-015 
424-NS-016 
424-SS-017 
424-B-018 

424-SS-019 
424:NS-Q_20 

-

Maximum: 
below/ABOVE CO: 

Standard Deviation: 

lab/Field Duplicates: 
424-SS-001 Lab D~ 
424-NT-013 Lab Dup 

424-B-018FD 
-

Rad Bias: 
424-B-003 
424·8-004 
424·8-006 
424-B-007 

Sample # I Ac-2271 
1 
2 
5 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
20 
21 

0.29 
0.44 
0.43 
0.37 
0.32 
0.39 
0.35 
0.37 
0.22 
0.24 
0.35 
0.42 
0.30 
0.36 
0.25 
0.24 

below 
0.07 

Sample # I Ac-2271 
NA 0.30 
NA 0.27 
19 0.42 

Sam_ple # I Ac-2271 
3 0.35 
4 0.44 
6 0.28 
7 0.36 

Gamma Spec Data 

MDC I Am-241 I 
0.29 
0.44 
0.43 
0.37 
0.32 
0.39 
0.35 
0.37 
0.22 
0.24 
0.35 
0.42 
0.30 
0.36 
0.25 
0.24 

0.11 
0.17 
0.15 
0.14 
0.15 
0.17 
0.14 
0.15 
0.09 
0.08 
0.14 
0.14 
0.12 
0.14 
0.09 
0.09 

below 
0.03 

MDC I Am-241 I 
0.30 0.13 
0.27 0.08 
0.42 0.14 

MDC I Am-241 I 
0.35 0.15 
0.44 0.16 
0.28 0.16 
0.36 0.14 

MDC I Cs-1371 
0.11 
0.17 
0.15 
0.14 
0.15 
0.17 
0.14 
0.15 
0.09 
0.08 
0.14 
0.14 
0.12 
0.14 
0.09 
0.09 

0.07 
0.11 
0.08 
0.09 
0.11 
0.11 
0.10 
0.10 
0.07 
0.06 
0.08 
0.09 
0.09 
0.09 
0.05 
0.06 

below 
0.02 

MDC I Cs-1371 
0.13 0.09 
0.08 0.06 
0.14 0.12 

MDC /Cs-137! 
0.15 0.1 
0.16 0.10 
0.16 0.10 
0.14 0.09 

1 of 1 

MDC I Co-60 I 
0.07 
0.11 
0.08 
0.09 
0.11 
0.11 
0.10 
0.10 
0.07 
0.06 
0.08 
0.09 
0.09 
0.09 
0.05 
0.06 

0.09 
0.08 
0.11 
0.12 
0.13 
0.10 
0.09 
0.13 
0.06 
0.06 
0.08 
0.08 
0.12 
0.10 
0.06 
0.07 

below 
0.02 

MDC I Co-60 I 
0.09 0.13 
0.07 0.08 
0.12 0.08 

MDC ! Co-60 I 
0.1 0.12 

0.10 0.10 
0.10 0.10 
0.09 0.12 

MDC 
0.09 

' 0.08 
I 

0.11 
I 

0.12 
' 0.13 
' 0.10 

o.o9 
o.d 

I 

0.06 
I o.oey 

0.08 
I 

0.08 
I 

0.12 
O.H) 
o.oci 

' 0.0~ 

I Ra-2261 
0.48 
0.62 
0.34 
0.38 
0.45 
0.35 
0.36 
0.44 
0.34 
0.31 
0 70 
0.49 
0.38 
0.51 
0.36 
0.32 

below 
0.11 

MDC I Ra-2261 
0.13 0.62 

I 
0.08 0.24 

I 
0.0~ 041 

Sampled 9/15-16104 

MDC I 
0.33 
0.44 
0.34 
0.34 
0.37 
0.35 
0.36 
0.44 

' 0.26 
0.25 
0.20 
O.JJ 
0.35 
042 
0.27 

I 0.27 

MDC I 
0.42 

I 0.13 
0.41 

MDC ! Ra-2261 · MDC I 
0.12 0.50 0.39 

I 
0.10 0 38 0.38 
0.1q 0.39 0.35 
0.12i 0.34 0.34 
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PRS 424 UGL 
Sampled 9/15-16/04 

Alpha Spec Pu 

FSS PRS 424 (pCi/g) 

SU1: SameJe # J Pu-238 I 
424-SS-001 1 0.41 
424-NS-002 2 0.10 
424-SS-005 5 0.10 
424-SS-008 8 0.14 
424-NS-009 9 0.08 
424-B-010 10 0.08 

424-NS-011 11 0.08 
424-SS-012 12 0.10 
424-NT-013 13 0.10 
424-B-014 14 0.09 

MDC I 
0.09 
0.10 
0.10 
0.07 
0.08 
0.08 
0.08 
0.10 
0.10 
0.09 

Th-228 I 
0.56 
0.96 
0.65 
0.75 
0.82 
0.73 
0.57 
0.80 

MDC 
0.05 
0.03 
0.10 
0.03 
0.04 
0.03 
0.03 
0.03 

0.20 0.03 
0.22 0.03 

424-NT-015 15 0.10 0.10 0.53 0.03 
424-NS-016 16 0.08 0.08 0.45 0.03 
424-SS-017 1 ?. .. _ ; 0.07 0.07 .. . .. _0:4_? 0.03 
424-8-018 18 0.07 0.07 0.72 0.03 

-- ·-·---------
424-SS-019 20 0.10 0.10 0.27 0.03 

---.------. --

424-NS-020 21 0.09 0.09 0.23 0.03 

I Th-230 I MDC I Th-232 I MDC 
0.80 0.03 0.52 0.03 
1 04 0.03 0.86 0.02 
0.65 0.04 0.68 0.02 
0.97 0.03 0.84 0.02 
0.71 0.02 0.66 0.01 
0.82 0.02 0.83 0.01 
0.73 0.02 0.61 0.02 
077 0.01 0.73 0.03 
0.32 0.02 .0.25 0.02 
0.63 0.03 0.23 0.03 
0.91 0.03 0.54 0.02 
0.62 0.02 0.48 0.02 
0.70 0.03 0.48 0.02 

···--·. 

0.63 0.01 0.58 0.02 
-------·--·- ---

0.63 0.02 0.35 0.01 
----

0.93 0.03 0.19 0.03 

:~~··:~~-··· ·--~:~~~~-::~~~~--·----~~~~~l~:~~-~-1~~~~~--~-l~-~%~~-~~~~=~---·. 
-- ·- ···-- --- ----------- ... 

--r :· (@ __ :_1------ --~=l- 3._®~ ~:r--= _--= 
2.8 2.1 

I 

.. ----·-··· ·------ -·------····-··...:-. ------·-···-)_ ________________ .. ··------···· ------·--·-

1.04 
below 
0.17 

0.86 
----·--·--------· 

below 
. -- ···--·-·· --------------------- -----

0.22 
-- ---------------------------

---- ... ----·--· ·- -····--.-- .. ··--· -- .-:--.,..--,.,-i------,.--------r-.....,.---:--:--~-----:---.-=-::-:--...-----~--.--=---:----.---:-:--::-::-
Lab/Field Duplicates: Sam_j)le # Pu-238 J MDC I Th-228 I MDC I Th-230 J MDC I Th-232 I MDC 

=---------- ---··----------- !--------1---- . ~---- --- . I 

Rad Bias: Sample# Pu-238 I MDC I Th-228 I MDC I Th-230 I MDC I Th-232 I MDC 

424-B-003 3 0.13 _i 0.08 j __ _9.81-+ _ _Q:_~--+----9.:~-1--~-i 0.78 0.03 
424-B-004 4 0.09 ! 0.09 J_ ___ 0.60 --+-- 0.04 .-J-.... .9..:.~-----i- . .O.:Q~--- . 0.64 0.03 
424-B-006 6 0.13 : 0.08 ! 0.90 I 0.05 : 0.94 i 0.01 ! 0.85 0.02 
424-B-007 _I_ r---1.46 _j ____ o.o_? ~-~_T_-·-o~65-·t::·9:9fJ --~ o:72 -~-_-·a;~~: _-_:: ___ _9}~-~:-T __ o~oT~ 

- ---~~~~n~~t ~:--~~~-~~r=-I~sf~~J- ____ :- -r- ~-~6q 1- -I- ~~8° I --1 32~1o: 1--: ----~ 
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PQL 
424-NS-009 
424-B-010 

424-NS-0 11-
424-B-014 

424-NS-016 
424-B-018 

424-B-018FD 
424-NS-009 MS 

424-NS-009 MSD 

PRS 424 UGL 
TPH-DRO 

Sampled 9/15-16/04 

TPH-DRO 
mg/kg_ 

28 

·------
83 
33 

---------

Less than FOSRA (105 mg/kg) 

Blanks cells indicate analyses below the detection limit 
Bold results indicate QC value outside acceptable criteria 

-----------------------
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PRS424marrsinsheetFSS 

FSS CALCULATIONS 

Type I Erro 

z1-alpha 

Type II Error 

z1-beta 

0.05 
1.645 

0.2 

0.842 

Effective/ 0.!3](s) 

!Wi£~1,~~i!,. 
tl •• fls}':: 
~r}~~P1~~~~ 

Sample Grid Spacing 

SU Area 
Grid Length 

· Grid Height 

PRS 

Elm2 

m 
m 

[ --424] 

Estimate (N) - Sign Test 
DCGL . 

LBGR 

Delta 

(s) 
Rei Shift 
(N} -

1 
0.61 

0.39 
0.1'3 

2.976 
8.00 

Area Factor adjusted (N) 

Survey Unit [- - 1/ 

(ac+va.l:; za) / 

94 

1 0!7/0J 6 1 3 Atvl 



1.0 Introduction 

Data Review & Validation 
PR.S 424 UGL Gamma Spec 

Analytical data assessment can be performed on many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does the data package contain all the information called for by the SOW and/or SAP? 

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks, 
system monitoring compound (surrog9_t~)__r§g_ov~ries, __ matrl~_§plkes,~e1Q.,_ __ Wece~tbe _____ _ 

·-------~----correct QC-controlsused. and do-es the ac data indicate the analyses were performed 
acceptably? Which controls are assessed and what criteria are applied depend on the­
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

2.0 Description of the Data Set 
PRS424 covers a section of the radioactive underground line removal north of SW 
Building. · The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid locations on the bottom. walls and shoulders of the trench to 
verify that cleanup objectives were met. Bias Samples were also collected. 

The bottom of the trench was excavated just prior to sampling to remove debris and 
material that had peeled from the sides of the trenc~. Samples were collected using the 
bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

· All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories, St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 
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Sample - I 
Date 

-- ----··· --
9/15-16/04 

Data Review & Validation 
PRS 424 UGL Gamma Spec 

Table 1 Sampling Event 

-, -Nu-mber o.f- I. 
F4~:,%~42- ·- ~---~~-ifJ~~- ·-·I 

I 

...... ~o~~-~ ~(_)~pi~ IDs 
424-SS-001. 
424-NS-002. 
424-B-003. 
424-B-004. 

424-SS-005. 
424-B-006, 
424-B-007, 

424-SS-008. 
424-NS-009, 
424-B-010, 

424-NS-011, 
424-SS-012, 
424-NT -013, 
424-B-014, 

424-NT-015, 
424-NS-016, 
424-SS-017, 
424-B-018, 

424-B-018FD, 
424-SS-019, 

& 424-NS-020 

3.0 Data Completeness 
The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUD). The laboratory reported all of the gamma emitting isotopes 
of interest 

4.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

Table 2 Data Review Qualifications 

Flag Description 
J Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusable) sample result 

4.1 Blanks 

The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the detected 
sample activities. 
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Data Review & Validation 
PRS 424 UGL Gamma Spec 

There were no isotopes of interest measured in the blanks associated with these 
samples. 

4.2 Laboratory Duplicates 

A laboratory duplicate (DUP) _analysis is performed to assess the prec1s1on and 
-accuracy of the laboratory analysis. One duplicate is performed for every 20 samples. 

Quantitative interpretation of the duplicate sample has little meaning here since almost 
all measurements were less than the Minimum Detectable Activity (MDA). Those 

- -------- ----isoto pes -detecteo ·were -less· than-the -Practic-al-Qua nfilaTio n- Urr11t( POT )."lt should be -----------

noted that all non-detects were non-detects in the duplicate sample. All the detected 
isotopes in the original sample were also detected in the duplicate. 

4.3 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
analytes of concern. The LCS recovery is an indication of whether the analytical 
process was in control during the analysis. 

The recoveries of the 2 isotopes in the LCS ranged from 100 to 103%. This is well 
within the acceptable 90 - 111% range. 

4.4 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 

4.5 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

One field duplicates was collected. There was good agreement between the original 
and duplicate sample. 

5.0 Data Validation 

The results were further validated by examination of the following items: 

1. Instrument Calibration data 
2. Daily Instrument performance check 
3. Background measurements 

No additional qualification resulted from this assessment. There was no indication of a 
·systemic deficiency. 
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6.0 Certification 

Data Review & Validation 
PRS 424 UGL Gamma Spec 

Based upon this review the Gamma Spectroscopy analysis data maybe used as 
presented with no further qualifications .. 
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Data R:eview & Validation 
PFRS 424 UGL Gamma Spec 

Table 3 PRS 424 (UGL) Gamma Spectroscopy Analysis 

pCi/g Ac~227 Am-241 Cs-137 Co-60 Ra-226 Ac-228 Bi-214 
Action Levell 4.6 I 63 I 3.8 I 0.7 I 2.9 

I 
I 

I 
Pb-212 

424-SS-001 I < o.29 I < 0.11 I < o.o7 I < o.o9 I 6.48 I I o.4o I o.2t 

424-SS-001 LabDupl <0.30 I <0.13 I <0.09 I <0.13 I 0.62 I I 0.46 I 0.24 

424-NS-002 I <0.44 I <0.17 I <0.11 I <O.o8 I o.62 I o.52 I o.58 I o.61 

Pb-214 Ra-228 

0.40 

0.53 

0.56 0.52 

424-B-003 I <0.35 I <0.15 I <0.10 I <0.12 I 0.50 I 0.60 I 0.44 I O.l'l I 0.50 1 0.60 

424-B-004 I < o.44 I < o.16 I < o.1o I < o.1o I < o.38 I I I o.44 0.36 ! 
424-SS-005 <0.43 <0.15 <0.08 <0.11 <0.34 0.34 0.6B I 0.50 

424-B-006 < o.28 < o.16 < 0.1 o < 0.1 o 0.39 o. 37 o. s2 o. 53 ____ _ 

424-B-007 <0.36 <0.14 <0.09 <0.12 <0.34 0.38 0.37 ! 
424-SS-008 < 0.37 < 0.14 < 0.09 < 0.12 0.38 0.44 0.4* .o4_t_i·-· ....... -

424-NS-009 <0.32 <0.15 <0.11 <0.13 0.45 0.46 0.54 I 0.47 
I 

1 424-B-010 <0.39 <0.17 <0.11 <0.10 <0.35 0.62 0.55 0.68 0.55 .2:~. 

I 424-NS-011 < 0.35 < 0.14 < 0.10 < 0.09 < 0.36 0.67 0.29 0.53 0.36 : 0.67 

424-SS-012 <0.37 <0.15 <0.10 <0.13 0.44 0.46 0.46 o.s1: 0.45 i 0.46 

424-NT-013 I <0.22 I <0.09 I <0.07 I <0.06 I 0.34 I I 0.29 I 0.17( I 0.29 

424-NT-013LabDupl <0.27 I <0.08 I <0.06 I <0.08 I 0.24 I I o.3o I o.1J 1 0.29 

424-B-014 I < o.24 I < o.o8 I < o.o6 I < o.o6 I o.31 I . I o.34 I o.14 I o.27 

424-NT-015 I < o.35 I < o.14 I < o.o8 I < o.o8 I o. 70 I I 0.47 I o.s3 I o.63 i 
424-NS-016 I <0.42 I <0.14 I <0.09 I <0.08 I 0.49 I 0.47 I 0.54 I 0.56 I 0.42 : 0.47 

424-SS-017 I <0.30 I <0.12 I <0.09 I <0.12 I o.38 I I o.39 I o.s4 I o.33 ' 

424-B-018 I <0.36 I <0.14 I <o.o9 I <0.1o I o.51 I I o.36 I o.48 i o.34 . i 
I 424-B-018FD <0.42 <0.14 <0.12 <0.08 <0.41 0.41 0.51 O~ji __ ,I1 

__ .Q .... 1_!._,; __ D_._iL ..... 
I I I 

424-SS-019 < 0.25 < 0.09 < 0.05 < 0.06 0.36 . 0.29 0. /Q I 0.4 I : ----· 

424-NS-020 < 0.24 < 0.09 < 0.06 < 0.07 0.32 0.48 I i 0.39 

Blank 1 I < o.2o I < o.o7 I < o.o6 I < o.o7 I < 0.18 I I I I I 
Blank 2 I < o.2o I < o.o7 I < o.o5 I < o.o5 I < 0.11 I I I I l 
LCS 1 %recovery I I I 102 I 102 I I I I 
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Data Review & Validation 
PRS 424 UGL Gamma Spec 

-·· . __ --· ..... _.. __ ·-· __ __ . __ ___ . __ ___ -· _.. Pb-212 Pb-214 Ra-228 
---·---·. ----- - .. -·· 

·-·•-· ----• ••- -- --- -·- -·------ --•M--o 

---- ·- ------· ·-- ---

u<" Quantities indicate non-detects with stated MDAs 
Italic results are detects below the Practical Quantitation Level (POL) . . 
Blank cells indicate non-detects 
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1.0 Introduction 

Data Review & Validation 
PRS 424 UGL Pu Alpha Spec 

Analytical data assessment can be performed on many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does the data package contain all the information called for by the.SOW and/or SAP? 

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the·analysis. These include such things as laboratory blanks. 
system monitoring compound (surrogate) recoveries._ matrix SQi~~.?.!...~tS:..:...--'£V~.!!L_tt}~-------

--------- -correct QC controls used, anddoes-the QC data-indicate the analyses were performed 
acceptably? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper Ltse of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

2.0 Description of_the Data Set 
PRS 424 covers a section of the radioactive underground line removal north of SW 
Buildfng. · The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid locations on the bottom, walls and shoulders of the trench to 
verify that cleanup objectives were met. Bias samples were also collected. 

The bottom of the trench was excavated just prior to sampling to remove debris and 
material that had peeled from the sides of the trench. Samples were collected using the 
bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories. St. Louis. 

There were no problems associated with the documentation. shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 
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Data Review & Validation 
PRS 424 UGL Pu Alpha Spec 

Table 1 Sampling Event 

Sample 
Date 

9/15-16/04 
LSDG 

F41210142 

3.0 Data Completeness 

Number of 

s~l!lr!_es 
21 

Mol}_nd Sar_Tl~le IDs 
424-SS-001. 
424-NS-002. 
424-B-003, 
424-B-004. 

424-SS-005, 
424-B-006, 
424-B-007, 

424-SS-008. 
424-NS-009. 
424-B-010, 

424-NS-011. 
424-SS-012, 
424-NT-013, 
424-B-014, 

424-NT-015, 
424-NS-016, 
424-SS-017, 
424-B-018, 

424-B-018FD, 
424-SS-019, 

& 424-NS-020 

The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUD). 

4.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

Table 2 Data Review Qualifications 

Flag Description 
J Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusablel sample result 

4.1 Blanks 

The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the detected 
sample activities. 
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Data Review & Validation 
PRS 424 UGL Pu Alpha Spec 

No Pu isotopes of interest were detected in the blanks associated with these samples. 

4.2 Tracer Yields 

Each sample is spiked with a known amount of an internal standard, Pu-242, prior to 
sample preparation. The measured recovery percentage(% yield) of this 'tracer' is then 
used to scale the measured concentrations of the other isotopes. Tracer yields less 
than 20% or greater than 110% should be recounted and possibly re-prepared. Within 
a given sample matrix significant yield inconsistencies may be indicative of problems 

------- ----w-ith-·sampleq:TI--e-paration-:------------- ---------------------------

No sample tracer yields were below 64%. 

The average tracer yield was an acceptable 85% with a standard deviation of 9. 

4.3 Laboratory Duplicates 

A laboratory duplicate analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One duplicate is performed for every 20 samples or LSDG. For 
very small detection levels the Relative Error Ratio (RER) is a more meaningful metric 
the% Difference. To meet QC criteria the of duplicate samples must be< 3.0. 

[Sample Result- Duplicate Result] 
R E R = --------------------------------------------------

[TPU2sample + TPU
2
dup]

112 

where TPU is the Total Propagated Error. 

It is known that for Mound soils plutonium contamination is usually distributed non­
homogeneously even in dried and ground samples. The divergent results obtained from 
reanalysis of the same sample usually demonstration of this fact and not the 
laboratory's capability for precision. 

Only the Pu-238 isotope was detected in the laboratory duplicate pair. Agreement met 
QC criteria. 

4.4 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
isotopes of concern. The LCS recovery is an indication of whether the analytical 
process was in control during the analysis. 

The isotope recoveries for the LCS ranged from 84 to 109%. 

4.5 Equipment Rinsates 
- Equipment rinsates are used to ensure efficacy of equipment field decontamination 

procedures, and that the sample collection process is not causing cross contamination. 
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No equipment rinsates were collected. 

4.6 Field Duplicates 

Data Review & Validation 
PRS 424 UGL Pu Alpha Spec 

Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

One field duplicates was collected. No Pu isotopes of interest were detected in the field 
duplicates. 

5.0 Data Validation 

The results were further validated by examination of the following items: 

1. Instrument calibration 
2. Daily Source checks 
3. Background and efficiency measurement 
4. Proper frequency and use of blanks 
5. All calculations 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

6.0 Certification 
Based upon this review the Pu Alpha Spectroscopy analysis data maybe used as 
presented with no further qualifications. 
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E. Jendrek 

Data Review & Validation 
PRS 424 UGL Pu Alpha Spec 

Table 3 PRS 424 (UGL) Pu Alpha Spectroscopy Analysis 

__________ Q_~i~g __________ ... Pu-238 

__ 424-ss-6~ifn Level: -~5:1 -~- _ ;~- · ~-~-:~~ ! ~~~ :~elc! - \ 

_424--ss-oo1 Lab·ocr: ; ___ .~---0.38--~~--~=:- _;o_o5- __ \- ~~---~-~~ 
____ 424-NS-002 ______ :__ < 0.1 o ----~Qc~ ___ ! __ --~_?_ _____ 1 

Pu-239/240 Pu-242 

-- 424-B-003 : 0.13 < 0.06 86 I 
424-B-004 . < o.o9 . < o.o2 75 

=-~-- -424-SS-005----=·1-- < a~w--1--=~ o.o5- ~~-~--==78~-=]--- -------
424-B-006 0.13 ! < o.o6 80 

424-B-007 1.46 < 0.03 91 

424-SS-008 0.14 < 0.03 

424-NS-009 < 0.08 < 0.02 

424-B-010 <0.08 < 0.05 

424-NS-011 <0.08 < 0.04 

424-NS-011 Lab Dup < 0.10 < 0.05 

424-SS-012 < 0.10 < 0.07 

424-NT-013 < 0.10 < 0.07 

424-B-014 < 0.09 < 0.03 

424-NT-015 < 0.10 < 0.05 

424-NS-016 <0.08 < 0.06 

424-SS-017 <0.07 < 0.03 

424-B-018 <0.07 <0.03 

424-B-018FD <0.07 < 0.04 

424-SS-019 <0.10 < 0.06 

424-NS-020 <0.09 <0.05 

Blank 1 <0.08 < 0.04 

Blank 2 <0.09 < 0.04 

.... CS 1 % recovery 84 101 

LCS 2 % recovery 109 98 

"<" Quantities indicate non-detects with stated MDAs. 
Blank cells indicate non-detects. 
Bold results indicate QC values outside QC criteria. 

83 

96 

83 

101 

92 

87 

72 

77 

79 

83 

91 

76 

103 

64 

83 

82 

75 

77 

93 

Italic results are detection less than the Practical Quantitation Limit (PQL). 

5 of 5 DataAssesmentPRS424PuAiphaSpec 

RWK llo(d4 



1.0 Introduction 

Data Review & Validation 
PRS 424 UGL Th Alpha Spec 

Analytical data assessment can be performed on many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does the data package contain all the information called for by the SOW and/or SAP? 

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks, 
system monitoring compound (surrogate) recoveries, matrix spikes, etc. Wer~ the 
correct QC controls used, and does the QC data indicate the analyses were performed 
acceptably? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

2.0 Description of the Data Set _ 
PRS 424 covers a section of the radioactive underground line removal north of SW 
Building. The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid locations on the bottom, walls and shoulders of the trench to 
verify that cleanup objectives were met. Biased samples were also collected. 

The bottom of the trench was excavated just prior to sampling to remove debris and 
material that had peeled from the sides of the trench. Samples were collected using the 
bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories. St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 
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Sample 
Date ·------ -· 

9/15-16/04 
LSDG 

F41210142 

Data Review & Validation 
PRS 424 UGL Th Alpha Spec 

Table 1 Sampling Event 

Number of 
Saf!lpi_(!S 

21 
.. Moun_<:! Sa~ple IDs 

424-SS-001. 
424-NS-002. 
424-B-003. 
424-B-004, 

424-SS-005. 
I 424-B-006, . 

---- -------------- ----·-- -------------- ----------424-::B=OO?-. ---- ----!------------

. 3.0 Data Completeness 

424-SS-008. i 
424-NS-009, ' 
424-B-010. 

424-NS-011, 
424-SS-012, 
424-NT -013, 
424-B-014, 

424-NT-015, 
424-NS-016, 
424-SS-017, 
424-B-018, 

424-B-018FD, 
424-SS-019, 

& 424-NS-020 

The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUD). 

4.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

Table 2 Data Review Qualifications 

Flag Description 
J Estimated sam~_le result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusable) sample result 

4.1 Blanks 

The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the detected 
sample activities. 
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Data Review & Validation 
PRS 424 UGL Th Alpha Spec 

Trace amounts (0.04 to 0.6 pCi/g) of Th-230 were detected in the blanks associated 
with these samples. This is a typical amount of laboratory contamination. 

4.2 Tracer Yields 

Each sample is spiked with a known amount of an internal standard, Th-229, prior to 
sample preparation. The measured recovery percentage (% yield) of this 'tracer' is then 
used to scale the measured concentrations of the other isotopes. Tracer yields less 
than 20% or greater than 110% should be recounted and possibly re-prepared. Within 
a given sample matrix significant yield inconsistencies may be indicative of problems 
with sample preparation. 

All tracer yields were within acceptable bounds. 

The average tracer yield was an acceptable 72% with a standard deviation of 9. 

4.3 Laboratory Duplicates 

A laboratory duplicate analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One duplicate is performed for every 20 samples or LSDG. For 
very small detection levels the Relative Error Ratio (RER) is a more meaningful metric 
the % Difference. To meet QC criteria the Relative Error Ratio of duplicate samples 
must be < 3.0. 

[Sample Result- Duplicate Result] 
RER == --------------------------------------------------

, [TPU2 
sample + TPU2 

dup]
112 

where TPU is the Total Propagated Error. 

Lab Duplicates for Th isotopes demonstrated good agreement. 

4.4 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
isotopes of concern. The LCS recovery is an indication of whether the analytical 
process was in control during the analysis. 

The Th-230 isotope recoveries for the LCS were 97 and 100%. 

4.5 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 
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4.6 Field Duplicates 

Data Review & Validation 
PRS 424 UGL Th Alpha Spec 

Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

There was one field duplicate collected. Agreement between the field duplicates was 
good for all isotopes of int~rest. 

5.0 Data Validation 

__________ ]Jle resu!!s w~r~ .fw:tb~L'Lalida_l~_Q_Qy_examioatLcm_oLtb....e_toUo_w_iog_items: ______________ _ 

1. Instrument calibration 
2. Daily Source checks 
3. Background and efficiency measurement 
4. Proper frequency and use of blanks 
5. All calculations 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

6.0 Certification 
Based upon this review the Tb Alpha Spectroscopy analysis data maybe used as 
presented with no further qualifications. 
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Data Review & Validation 
PRS 424 UGL Th Alpha Spec 

Table 3 PRS 424 (UGL) Th Alpha Spectroscopy Analysis 

Th-230 Th-232 Th-229 
... _ ...... ~~tio_n_ ~-~_v~t ... -~ . 2 :i-- .. ! --2. 1 . --i --- --o~~ YT~i~ 

424-SS-001 0.56 0.80 ! 0.52 71 1.

.. pC!/g______ .. _ . ____ .. _Th-228 

~
24

-~L~~~~~-~ =~ =--------~~- -i-~;; i=-~~;;-_ j 
1-·------------ --· --····--·-··· ··-----------,--------···· ... 

424-B-oo4 o.6o o.81 I o.64 : 68 
0.65 .. ---· - .. _tl65 ___ ] 0.68 ! 61 __ ~~::~ 

r-----------+----- I 

r-· 
424-SS-005 
424-B-006 0.90 0.94 0.85 I 64 

424-B-oo7 o.6s o.12 o.12 I 76 

424-SS-008 0.75. 0.97 

424-NS-009 0.82 0.71 

424-B-010 0.73 0.82 

424-NS-011 0.57 0.73 

424-NS-011 Lab Dup 0.60 0.69 

424-SS-012 0.80 0.77 

424-NT-013 0.20 0.32 

424-B-014 0.22 0.63 

424-NT-015 0.53 0.91 

424-NS-016 0.45 0.62 

424-SS-017 0.45 0.70 

424-B-018 0.72 0.63 

424-B-018FD 0.55 0.55 

424-SS-019 0.27 0.63 

424-NS-020 0.23 0.93 

Blank 1 <0.03 0.04 

Blank 2 < 0.01 0.06 

~cs 1 % recov~ry 97 

LCS 2% recovery 100 

"<" Quantities indicate non-detects with stated MDAs. 
Blank cells indicate non-detects. 
Bold results indicate OC values outside QC criteria. 

0.84 62 

0.66 64 

0.83 69 

0.61 72 

0.67 66 

0.73 77 

0.25 69 

0.23 66 

0.54 86 

0.48 77 

0.48 72 

0.58 69 

0.71 64 

0.35 72 

0.19 60 

< 0.01 79 

< 0.01 92 

78. 

91 

Italic results are detections above MDA but below Practical Quantitation Limits (POL) 
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1.0 Introduction 

Data Review & Validation 
PRS 424 UGL TPH-DRO 

Analytical data assessment can be performed on many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does the data package contain all the information called for by the SOW and/or SAP? 

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks, 

__ ~ _____ -~---~sy_stem OJOJJitoring __ compound_(surrogate} recoveries,_matrix_spikes, etc. --Were-the------~ 
correct QC controls used, and does the QC data indicate the analyses were performed 
acceptably? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

2.0 Description of the Data Set 
PRS 424covers a section of the radioactive underground line removal north of SW 
Building. The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid locations on the bottom, walls and shoulders of the trench to 
verify that cleanup objectives were met. In addition, bias samples were collected. 

The bottom of the trench was excavated just prior to sampling to remove debris and 
material that had peeled from the sides of the trench. Samples were collected using the 
bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories. St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 
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Data Review & Validation 
PRS 424 UGL TPH-DRO 

It should be noted that Total Petroleum Hydrocarbons- Diesel Range Organics (TPH­
DRO) gives only semi-quantitative results. No specific analytes are identified or 
measured. TPH-DRO is best suited as a characterization screening test than a final 
verification test. 

Table 1 Sampling Event 

[ s~:iele ·-- LSDQ__ __ ·- N~a:b;~~t 1 . ____ Mound Sample IDs ---·----·-·-· 
-·-·· ··- ..... --·-·--·· .. -·---r·-·---~-···--·----------·--···· --·-·· ... --··--·- .. ········-· 

I 
9/15-16/04 F41210142 7 424-NS-009, 

3.0 Data Completeness 

424-B-010, 
424-NS-011, · 
424-B-014, 

424-NS-016, 
424-B-018, 

& 424-B-018FO, 

The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUD). It should be noted that method 8015 of EPA SW-846, a 
GC/FID procedure, was used over the less precise EPA method 418.1 referenced in the 
Mound Methods Compendium. Method 418.1 is a UV spectrometer based method. A 
FREON extraction process was used to extract the TPH-DRO analytes from the soil 
samples. 

4.0 . Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

Table 2 Data Review Qualifications 

Flag Description 
J Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusable) sample result 

4.1 Holding Times 
For TPH-DRO the recommended maximum hold time for soil samples is 28 days until 
analysis. 

All samples in this LSDG were analyzed for TPH-DRO within 11 days. 

4.2 Initial Calibration 
Initial calibration (IC) standards containing 5 ORO stock solution concentrations are 
analyzed at concentrations of 2, 10, 20, 50, 80, 120, and 160 J.lg/L at the beginning of 
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Data Review & Validation 
PRS 424 UGL TPH-DRO 

each analytical sequence or as necessary if the continuing acceptance criteria are not 
met. The linearity of the calibration must be assessed. The Percent Relative Standard 
Deviation (%RSD) the calibration factor must be .::; 20%. 

All RSD%s for analytes of interest were less than 20%. 

4.3 Continuing Calibration 
Compliance requirements for satisfactory instrument calibration are established to 
ensure that the instrument is capable of producing acceptable quantitative data. The 

__________ v.§.l_idit~o!!he c<!!ibr~1io_n curve must b~llJ..~a§u_red wi!.t1_~j:_gntinJJj_ng_Calib.r.ctlion ________ _ 
Verification (CCV)every 12 hours. If the response obtained for the CCV is within ±15% 
of the initial calibration, the initial calibration curve may be deemed still valid. 

All CCV RFs had D%s that were less than 15%. 

4.4 Blanks 
The laboratory analyzes one method blank for every 20 samples or LSDG. Laboratory 
blanks are analyzed to determine if laboratory or field processes are contributing to the 
detected sample contamination. A method blank must be performed after the 
calibration standards. 

The Method Blank System Monitoring Compound (SMC) recovery was below 
acceptance criteria (65% versus 78%). Samples associated with this method blank 
demonstrate satisfactory SMC recovery suggesting that the SMC excursion is isolated 
to the method blank and not indicative of the batch. 

4.5 System Monitoring Compounds 
Laboratory performance on individual samples is established by means of spiking 
activities. All samples are spiked with a System Monitoring Compound (SMC), just prior 
to sample purging. Since the effects of the sample matrix are frequently outside the 
control of the laboratory and may present relatively unique problems, the evaluation and 
review of the data based on specific sample results is frequently subjective and 
demands analytical experience and professional judgment. 

There were no problems associated with the SMC recoveries except for the Method 
Blank discussed above. 

4.6 Matrix Spike 
A matrix spike (MS) and a matrix spike duplicate (MSD) analysis are performed to 
assess the precision and accuracy of the laboratory analysis on the sample matrix at 
the time of the sample analysis. One MS/MSD spike is performed for every 20 samples 
or LSDG. It also may indicate analysis bias due to sample matrix effects. These data 
alone cannot be used to evaluate the precision and accuracy of individual samples. 
However, when exercising professional judgment, this data should be used in 
conjunction with other QC information. 
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Data Review & Validation 
PRS 424 UGL TPH-DRO 

The Relative Percent Difference (RPD) for the MS/MSD of this batch is larger than the 
acceptance criteria (32% vs. < 30%). Individually the MS and MSD recoveries are 
within QC criteria. No qualification action is warranted. 

4.7 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known qu~ntity of the 
analyte(s) of concern. The LCS recovery is an indication of whether the analytical 
process was in control during the analysis. One LCS should be analyzed for every 20 
samples or each LSDG. 

All LCS recoveries were within QC requirements. 

4.8 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 

4.9 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

The Field Duplicates were both less than the detection levet 

5.0 Data Validation 
The results of LSDG F4H1802121 were fully data validated. lri addition to the items 

·discussed above, the following items were evaluated: 

1. Instrument calibration 
2. Spike recovery calculations. 
3. Sample run logs 
4. Compound quantification calculations 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

6.0 Certification 
Based upon this review the TPH-DRO analysis data maybe used as presented with no 
further qualifications. 
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Data Review & Validation 
PRS 424 UGL TPH-DRO 

Table 3 PRS 424 (UGL) TPH-DRO Analysis 

TPH-DRO Tolune-d8 -- ------------------- -------------------- ------------------------
_ _ _ _________________________ .!:!:!9/kg ___________ SMC _____ _ 

PQL 28 10-150 - ----- r---------------
424-NS-009 - 33 -----------+------------- ·------
424-B-01 0 35 

--··-- ·-·---

424-NS-011 __j____ ___ ___B_ ____ _ 

-------- ------- ------4~~~~~-~~;6--------------1- - ;: -----------------
424-B-018 35 

424-B-018FD 31 

Blank 1 65 

LCS 1 % recovery 66 106 

1424-NS-009 MS 83 86 

1424-NS-009 MSD 33 72 

Italics indicate analytes that were detected but are below Practical Quantitation Levels 
(PQL). 

Blanks cells are non-detects (i.e., < Instrument Detection Level) 
Bold QC results are outside acceptance criteria_ 
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Note: 

PR$ 426 VERIFICATION DATA 

AND 

BACKFILL REPORT 

The backfill report was previously submitted to the regulators in September 2004. 
It is presented here for reference purposes only. 



PRS 426 Verification Sampling Results 
·:· •' u~is~ utiit'~ ! 

· .. Date ·. 
.. Cleanup 

Detection Lab Data ·sample rd ·~CAS Name Resul.ts. :·of . 6b]ecti .· :of X .Coord Y Coord 
Collected ' • • .' ... < 

.··,. ,;:·:.:::·, Measure 'vfi: .• Measure 
Li!l)it . Qual Qui:d 

: . ' '. 
.·. I .. '' •· .. I 

09/14/2004 426-B-033 Actinium-227 0.640000 PCI/G 4.64 PCI/G 0.64 u 1464663.241 598833.995 
09/14/2004 426-ES-018 Actinium-227 0.630000 PCI/G 4.64 . PCI/G 0.63 u 1464619.682 598931.563 
09/14/2004 426-ES-032 Actinium-227 0.610000 PCI/G 4.64 PCI/G 0.61 u I 1464661.358 598842.583 
09/14/2004 426-B-015 Actinium-227 0.580000 PCI/G 4.64 PCI/G 0.58 u 1464608.839 598950.052 
09/15/2004 426-ES-039 Actinium-227 0.570000 PCI/G 4.64 PCI/G 0.57 u 1464686.617 598788.404 
09/14/2004 426-ET-029 Actinium-227 0.560000 PCI/G 4.64 PCI/G 0.56 u I 1464655.017 598865.599 
09/14/2004 426-ET-027 Actinium-227 0.550000 PCI/G 4.64 PCI/G 0.55 u '1464647.517 598878.589 
09/14/2004 426-ET-027FD Actinium-227 0.550000 PCI/G 4.64 PCI/G 0.55 u 1464647.517 598878.589 
09/14/2004 426-ET-031 Actinium-227 0.550000 PCI/G 4.64 PCI/G 0.55 u ; 1464662.517 598852.609 
09/15/2004 426-ET-045 Actinium-227 0.550000 PCI/G 4.64 PCI/G 0.55 u ' 1464699.276 598761.329 
09/14/2004 426-ES-014 Actinium-227 0.530000 PCI/G 4.64 PCI/G 0.53 u 1464607.023 598958.638 
09/14/2004 426-B-033FD Actinium-227 0.530000 PCI/G 4.64 PCI/G 0.53 u I 1464663.241 598833.995 
09/14/2004 426-B-030 Actinium-227 0.520000 PCI/G 4.64 PCI/G 0.52 u ' 1464653.858 598855.574 
09/15/2004 426-WS-041 Actinium-227 0.510000 PCI/G 4.64 PCI/G 0.51 u 1464687.538 598779.325 
09/15/2004 426-WS-043 Actinium-227 0.510000 PCI/G 4.64 PCI/G 0.51 u I 1464693.868 598765.814 
09/14/2004 426-B-012 Actinium-227 0.500000 PCI/G 4.64 PCI/G 0.5 u ' 1464596.954 598977.229 
09/14/2004 426-WS-026 Actinium-227 0.490000 PCI/G 4.64 PCI/G 0.49 u 1464639.592 598881.897 
09/15/2004 426-ES-042 Actinium-227 0.490000 PCI/G 4.64 PCI/G 0.49 u 1464692.946 598774.867 
09/14/2004 426-WS-023 Actinium-227 0.480000 PCI/G 4.64 PCI/G 0.48 u 1464633.262 598895.435 
09/15/2004 426-B-040 Actinium-227 0.470000 PCI/G 4.64 PCI/G 0.47 u 1464688.372 598780.427 
09/15/2004 426-WS-038 Actinium-227 0.460000 PCI/G 4.64 PCI/G 0.46 u 1464681.208 598792.889 
09/15/2004 426-ES-034 Actinium-227 0.440000 PCI/G 4.64 PCI/G 0.44 u 1464667.628 598829.017 
09/14/2004 426-ES-016 Actinium-227 0.430000 PCI/G 4.64 PCI/G 0.43 u 1464613.352 598945.101 
09/14/2004 426-ES-020 Actinium-227 0.430000 PCI/G 4.64 PCI/G 0.43 u 1464626.011 598918.025 
09/15/2004 426-WS-036 Actinium-227 0.430000 PCI/G 4.64 PCI/G 0.43 u 1464674.879 598806.427 
09/14/2004 426-WS-007 Actinium-227 0.420000 PCI/G 4.64 PCI/G 0.42 u 1464578.986 599011.518 
09/14/2004 426-WS-017 Actinium-227 0.420000 PCI/G 4.64 PCI/G 0.42 u 1464614.273 598936.047 
09/14/2004 426-WS-021 Actinium-227 0.400000 PCI/G 4.64 PCI/G 0.40 u 1464626.932 598908.972 
09/14/2004 426-B-024 Actinium-227 0.400000 PCI/G 4.64 PCI/G 0.40 u 1464636.947 598891.117 
09/14/2004 426-B-011 Actinium-227 0.390000 PCI/G 4.64 PCI/G 0. 39 u 1464593.858 598985.477 
09/14/2004 426-ES-013 Actinium-227 0.390000 PCI/G 4.64 PCI/G 0.39 u 1464600.693 598972.176 
09/14/2004 426-WS-019 Actinium-227 0.390000 PCI/G 4.64 PCI/G 0.39 u 1464620.603 598922.51 
09/15/2004 426-ES-037 Actinium-227 0.390000 PCI/G 4.64 PCI/G 0.39 u 1464680.287 598801.942 

> -
~ 

09/14/2004 426-ES-001 Actinium-227 0.380000 PCI/G 4.64 PCI/G 0.38 u 1464565.406 599047.646 
09/15/2004 426-ET-008 Actinium-227 0.380000 PCI/G 4.64 PCI/G 0.38 u 1464587.517 599008.493 
09/14/2004 426-ET-022 Actinium-227 0.380000 PCI/G 4.64 PCI/G 0.38 u 1464632.517 598904.57 
09/15/2004 426-ES-035 Actinium-227 0.380000 PCI/G 4.64 PCI/G 0.38 u 1464673.957 598815.48 
09/14/2004 426-WS-002 Actinium-227 0.350000 PCI/G 4.64 PCI/G 0.35 u 1464566.326 599038.593 

-!;) 

~ 

09/14/2004 426-WS-004 Actinium-227 0.350000 PCI/G 4.64 PCI/G 0.35 u 1464572.656 599025.055 
09/14/2004 426-B-028 Actinium-227 0.330000 PCI/G 4.64 PCI/G 0.33 u 1464646.358 598868.564 
09/14/2004 426-B-005 Actinium-227 0.320000 PCI/G 4.64 PCI/G 0.32 u 1464575.744 599022.135 
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PRS 426 Verification Sampling Results 
.. :' 

:Date 
··collected Sample. Id ·cAS Name 

·,· .. 
09I14I2004I426-8-009 IActinium-227 
097i5l2004l426-8-044 IActinium-227 
09 I 15120041426 -ET- 006 IActinium-227 
09I14I2004I426-ET-025 IActinium-227 
09715720041426 -ET-010 I.Actinium-227 
09I14I2004I426-ET-003 IActinium-227 
09I14I2004I426-ET-027 IActinium-228 
09}i4l2004l426-8-033 IActinium-228 
09I14I2004I426-ET-027FDIActinium-228 
09114120041426 -Es- 018 I.Actinium-228 
097i~l2004l426-8-015 IActinium-228 
09l14l2004l426-8-012 IActinium-228 
09114120041426 -ES- 032 IAEtinium-228 
09l14l2004l426-8-030 IActinium-228 
097i5I2004I426-WS-038 IActinium-228 
09I14I2004I426-ET-029 IActinium-228 
09114120041426-ES-013 IActinium-228 
09115120041426-8-040 IActinium-228 
09/I5I2004I426-WS-041 IActinium-228 
09l15l2004l426-8-044 IActinium-228 
09I14I2004I426-WS-004 IActinium-228 
097I4I2004I426-WS-023 IActinium-228 
09/14120041426-8-005 IActinium-228 
09I15I2004I426-ET-045 IActinium-228 
09 I 14120041426-8-011 IActinl.um-228 
09 I 14120041426-8-033 IAmericium-241 
09114/20041426 -ET-02 9 IAmericium-241 
09I14I2004I426-8-033FD IAmericium-241 
0911412 0041426 -ES-014 IAmericium-241 
09 /i4l2004l426 -Es- 018 IAmericium-241 
09/14120041426 -ET-027 IAmericium-241 
09/14I2004I426-ET-027FDIAmericium-241 
09114120041426 -ET- 03 i I.A.mericium-241 
09 714120041426 -ES-032 IAmericium-241 
09/15120041426 -ES- 03 9 IAmericium-241 
09 715/20041426 -ET- 045- IAmei:icium-241 
09Ti4l2004l426 -8-012 IAmericium-241 
09114120041426 -ES- 013 IAmericium-241 
0911~120041426 -8-015 IAmericium-241 
09/14120041426 -ws- 023 IAmericium-241 
09/15120041426-8-040 IAmericium-241 

PRS 426 

'< .· 

:Results. 

0.320000 
0.300000 
0.290000 
0.280000 
0.270000 
0.230000 
1.290000 
1. 230000 
1.150000 
1.130000 
1.010000 
1.000000 
0.930000 
0.900000 
0.880000 
0.820000 
0.810000 
0.750000 
0.650000 
0.640000 
0.550000 
0.550000 
0.530000 
0.530000 
0.470000 
0.260000 
0.230000 
0.230000 
0.220000 
0.220000 
0.220000 
0.220000 
0.220000 
0.200000 
0.200000 
0.200000 
0.190000 
0.190000 
0.190000 
0.190000 
0.190000 

Units 
6'1:: 

'MeaSure 
,. 

PCIIG 
PCI}G 
PCIIG 
PCIIG 
PCI/G 
PCIIG 
PCI7G 
PCIJG 
PCIIG 
PCI7G 
PCIIG 
PCIIG 
PCIJG 
PCIIG 
PCIIG 
PCIJG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIJG 
PCIIG 
PCIIG 
PCI/G 
PCIIG 
PCI/G 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCI/G 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 

Cleanup 
pbjecti 

ve .• 

4.64 
4.64 
4.64 
4.64 
4.64 
4.64 
1. 93 
1. 93 
1. 93 
1. 93 
1. 93 
1. 93 
1. 93 
1.93 
1. 93 
1. 93 
1. 93 
1. 93 
1. 93 
1. 93 
1. 93 
1. 93 
1. 93 
1. 93 
1. 93 
63.1 
63.1 
63.1 
63.1 
63.1 
63.1 
63.1 
63.1 
63.1 
63.1 
63.1 
63.1 
63.1 
63.1 
63.1 
63.1 
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:u.n~ft,s~ Detec'tionj L~b 'Data 
·0 . . .. 

M 
. ··· ·· · Limit · · Qual Qual 

easure ;. · · 
I . . . . . ., . 

PCI/G 0.32 u 
PCI/G 0.30 u 
PCI/G 0.29 u 
PCI/G 0.28 u 
PCIJG 0.27 u 
PCI/G 0.23 u 
PCIIG 0.46 
PCIIG 0.41 
PCIIG 0.39 
PCIIG 0.34 
PCIIG 0.61 
PCIIG 0.38 
PCIIG 0.45 
PCIJG 0.34 
PCIIG 0.42 
PCIIG 0.47 
PCIIG 0.42 
PCIIG 0.38 
PCIIG 0.52 
PCIIG 0.23 
PCI/G 0.27 
PCIJG 0.45 
PCIIG 0.26 
PCIIG 0.47 
PCI/G 0.35 
PCIIG 0.26 u 
PCIIG 0.23 u 
PCIIG 0.23 u 
PCIIG 0.22 u 
PCI7G 0.22 u 
PCIIG 0.22 u 
PCIIG 0.22 u 
PCIJG 0.22 u 
PCIIG 0.20 u 
PCIIG 0.20 u 
PCIIG 0.20 u 
PCIIG 0.19 u 
PCIIG 0.19 u 
PCIJG 0.19 u 
PCIIG 0.19 u 
PCIIG 0.19 u 

x Coord Y Coord· 

1464586.3581598998.468 
1464694.5221598767.353 
1464580.0171599021.484 
1464640.0171 598891.58 
1464595.0171598995.503 
1464572.5171599034.474 
1464647.5171598878.589 
1464663.2411598833.995 
1464647.5171598878.589 
1464619.6821598931.563 
1464608.8391598950.052 
1464596.9541598977.229 
1464661.3581598842.583 
1464653.8581598855.574 
1464681.2081598792.889 
1464655.0171598865.599 
1464600.6931598972.176 
1464688.3721598780.427 
1464687.5381598779.325 
1464694.5221598767.353 
1464572.6561599025.055 
1464633.2621598895.435 
1464575.7441599022.135 
1464699.2761598761.329 
1464593.8581598985.477 
1464663.2411598833.995 
1464655.0171598865.599 
1464663.2411598833.995 
1464607.0231598958.638 
1464619.6821598931.563 
1464647.5171598878.589 
1464647.5171598878.589 
1464662.5171598852.609 
1464661.3581598842.583 
1464686.6171598788.404 
1464699.2761598761.329 
1464596.9541598977.229 
1464600.6931598972.176 
1464608.8391598950.052 
1464633.2621598895.435 
1464688.3721598780.427 



·L:~~}~ldJ Sample~ Id:~ 
: -~~·:' 

09/15/2004(426-WS-043 
09T14/2004(426-ES-016 
09/14/2004(426-WS-026 
09/1472004(426-B-030 
09/157'?.004(426 -ES-034 
09/15/20041426-WS-038 
09/15/2004(426-WS-041 
09/14/2004(426 -WS-021 
09/14/2004(426-B-024 
09/15/2004(426-ET-008 
09/14/2004(426-WS-017 
09/15/20041426-ES-035 
09/15/2004(426-WS-036 
09/15/2004(426-ES-042 
09/14/2004(426-WS-007 
097i4/2004(426-B-011 
09/14/2004(426-ES-020 
09/14/2004(426-ET-022 
09/14/2004(426-ES-001 
09/15/2004(426-ES-037 
09/15/2004(426-B-044 
09/14/2004(426-WS-002 
09/14/2004(426-B-009 
09/14/2004(426-WS-019 
09/14/2004(426-B-028 
09/14/2004(426-WS-004 
09/14/2004(426-B-005 
09/15/20041426-ET-006 
09/14/20041426-ET-025 
09/14/2004(426-ET-003 
09/15/2004(426-ET-010 
09/14/20041426-WS-023 
09 I 14/2 004(42 6 -B- 033 
09/14/2004(426-ES-018 
09/14/2004(426-ET-027FD 
09/14/20041426-ET-027 

X' - 09/14/2004(426-WS-023 
09714/2004(426-ET-029 

~ 
09/15/2004(426-ES-039 
09/14/2004(426-B-012 
09/15/2004(426-ET-008 -...0 PRS 426 

(j) 

PRS 426 Verification Sampling Results 

:,:< .· ... ·;>~}.:. 
tAs N'alne 

.·.:' 

Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Americium-241 
Bismuth-212 
Bismuth-214 
Bismuth-214 
Bismuth-214 
Bismuth-214 
Bismuth-214 
Bismuth-214 
Bismuth-214 
Bismuth-214 
Bismuth-214 

·' ,. 

~·· .;.::: ... ·· 

• ·: Res~lt.~ 

" 

0.190000 
.0.180000 
0.180000 
0.180000 
0.180000 
0.180000 
0.180000 
0.170000 
0.170000 
0.160000 
0.160000 
0.160000 
0.160000 
0.160000 
0.150000 
0.150000 
0.150000 
0.150000 
0.140000 
0.140000 
0.140000 
0.130000 
0.130000 
0.130000 
0.130000 
0.120000 
0.110000 
0.095000 
0.094000 
0.092000 
0.092000 
0.910000 
1.060000 
0.910000 
0.890000 
0.850000 
0.830000 
0.800000 
0.770000 
0.700000 
0.700000 

uni,f~ cle~nu~. tin;L~s I oe·.· •te~tion,. bab j·o~t&!j.·· :·. x. cobrd · 
· Q'f • ·,. Objecb ;:· of~. . • Limit . Qual Qual 

Measure . ve . . Measu.re .. . 
Y Coord 

PCI/G 63.1 PCI/G 0.19 u 1464693.868(598765.814 
PCI/G 63.1 PCI/G 0.18 u 1464613.352(598945.101 
PCI/G 63.1 PCI/G 0.18 u 1464639.5921598881.897 
PCI/G 63.1 PCI/G 0.18 u 1464653.8581598855.574 
PCI/G 63.1 PCI/G 0.18 u 1464667.6281598829.017 
PCI/G 63.1 PCI/G 0.18 u 1464681.2081598792.889 
PCI/G 63.1 PCI/G 0.18 u 1464687.5381598779.325 
PCI/G 63.1 PCI/G 0.17 u 1464626.9321598908.972 
PCI/G 63.1 PCI/G 0.17 u 1464636.9471598891.117 
PCI/G 63.1 PCI/G 0.16 u 1464587.5171599008.493 
PCI/G 63.1 PCI/G 0.16 u 1464614.2731598936.047 
PCI/G 63.1 PCI/G 0.16 u 1464673.957 598815.48 
PCI/G 63.1 PCI/G 0.16 u 1464674.8791598806.427 
PCI/G 63.1 PCI/G 0.16 u 1464692.9461598774.867 
PCI/G 63.1 PCI/G 0.15 u 1464578.986(599011.518 
PCI/G 63.1 PCI/G 0.15 u 1464593.8581598985.477 
PCI/G 63.1 PCI/G 0.15 u 1464626.0111598918.025 
PCI/G 63.1 PCI/G 0.15 u 1464632.517 598904.57 
PCI/G 63.1 PCI/G 0.14 u 1464565.4061599047.646 
PCI/G 63.1 PCI/G 0.14 u 1464680.2871598801.942 
PCI/G 63.1 PCI/G 0.14 u 1464694.5221598767.353 
PCI/G 63.1 PCI/G 0.13 u 1464566.326(599038.593 
PCI/G 63.1 PCI/G 0.13 u 1464586.3581598998.468 
PCI/G 63.1 PCI/G 0.13 u 1464620.603 598922.51 
PCI/G 63.1 PCI/G 0.13 u 1464646.3581598868.564 
PCI/G 63.1 PCI/G 0.12 u 1464572.6561599025.055 
PCI/G 63.1 PCI/G 0.11 u 1464575.7441599022.135 
PCI/G 63.1 PCI/G 0.095 u 1464580.0171599021.484 
PCI/G 63.1 PCI/G 0.094 u 1464640.0171 598891.58 
PCI/G 63.1 PCI/G 0.092 u 1464572.5171599034.474 
PCI/G 63.1 PCI/G 0.092 u 1464595.017(598995.503 
PCI/G 1.17 PCI/G 0.78 1464633.2621598895.435 
PCI/G 1.17 PCI/G 0.25 1464663.241(598833.995 
PCI/G 1.17 PCI/G 0.18 1464619.6821598931.563 
PCI/G 1.17 PCI/G 0.19 1464647.5171598878.589 
PCI/G 1.17 PCI/G 0.22 1464647.5171598878.589 
PCI/G 1.17 PCI/G 0.13 1464633.2621598895.435 
PCI/G 1.17 PCI/G 0.16 1464655.017(598865.599 
PCI/G 1.17 PCI/G 0.24 1464686.6171598788.404 
PCI/G 1.17 PCI/G 0.18 •1464596.954(598977.229 
PCI/G 1.17 PCI/G 0.13 :1464587.517(599008.493 
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; ,'):Date 
s·ample Id. . 'i. 

·collected 
•) 

' 
09/14/2004 426-ES-013 
09/14/2004 426-B-033FD 
09/15/2004 426-WS-038 
09/15/2004 426-ET-045 
09/15/2004 426-ES-034 
09/15/2004 426-B-040 
09/15/2004 426-ES-037 
09/14/2004 426-ES-014 
09/14/2004 426-ET-031 
09/15/2004 426-WS-036 
09/14/2004 426-WS-007 
09/14/2004 426-ES-020 
09/14/2004 426-B-024 
09/14/2004 426-ET-022 
09/14/2004 426-B-015 
09/14/2004 426-WS-021 
09/14/2004 426-WS-026 
09/14/2004 426-B-030 
09/14/2004 426-ES-001 
09/14/2004 426-B-028 
09/14/2004 426-ES-032 
09/14/2004 426-WS-004 
09/14/2004 426-B-009 
09/15/2004 426-ES-042 
09/14/2004 426-ES-016 
09/14/2004 426-WS-017 
09/15/2004 426-WS-043 
09/15/2004 426-B-044 
09/14/2004 426-ET-025 
09/15/2004 426-ES-035 
09/15/2004 426-WS-041 
09/14/2004 426-B-005 
09/14/2004 426-B-011 
09/15/2004 426-ET-006 
09/15/2004 426-ET-010 
09/14/2004 426-WS-019 
09/14/2004 426-ET-003 
09/14/2004 426-B-033 
09/14/2004 426-ET-027 
09/14/2004 426-ET-031 
09/14/2004 426-ET-029 

PRS 426 

PRS 426 Verification Sampling Results 

.· ; :_·' ._.,·· . . ·:··· .. · 
·units cfe~ri~p . un·{fs. : J)e~~·~:tion : :''. ·, . 

.Lab ·CAS, Naine · .· •• : .·• R~d~its ·. .. o'f : . obje.C:fi · ··of;:· .... Data 
X Coord . Y Coord . ·.tiin:Lt ~. 

. '· '···'v', Mea~ure ·ve···: . · Meas.t:ire 
·Qual Qual 

~ ·.·. ·. '• :' ) . . 
Bismuth-214 Oo700000 PCI/G 1.17 PCI/G 0015 14646000693 5989720176 
Bismuth-214 Oo700000 PCI/G 1.17 PCI/G Oo19 14646630241 598833o995 
Bismuth-214 Oo690000 PCI/G 1.17 PCI/G Oo21 14646810208 598792o889 
Bismuth-214 Oo690000 PCI/G 1.17 PCI/G 0025 14646990276 5987610329 
Bismuth-214 Oo660000 PCI/G 1o17 PCI/G 0020 14646670628 5988290017 
Bismuth-214 Oo660000 PCI/G 1.17 PCI/G Oo19 1464688 0 372 5987800427 
Bismuth-214 Oo640000 PCI/G 1.17 PCI/G 0016 14646800287 5988010942 
Bismuth-214 Oo630000 PCI/G 1.17 PCI/G 0020 1464607o023 598958o638 
Bismuth-214 Oo630000 PCI/G 1.17 PCI/G Oo25 14646620517 5988520609 
Bismuth-214 Oo610000 PCI/G 1.17 PCI/G Oo17 14646740879 5988060427 
Bismuth-214 Oo600000 PCI/G 1.17 PCI/G Oo16 14645780986 5990110 518 
Bismuth-214 Oo600000 PCI/G 1.17 PCI/G Oo18 1464626 0 011 5989180025 
Bismuth-214 Oo600000 PCI/G 1.17 PCI/G 0017 14646360947 5988910117 
Bismuth-214 Oo580000 PCI/G 1.17 PCI/G 0018 14646320517 598904o57 
Bismuth-214 Oo570000 PCI/G 1.17 PCI/G Oo21 14646080839 5989500052 
Bismuth-214 Oo570000 PCI/G 1.17 PCI/G 0018 14646260932 5989080972 
Bismuth-214 Oo570000 PCI/G 1o17 PCI/G Oo25 14646390592 5988810897 
Bismuth-214 Oo570000 PCI/G 1.17 PCI/G Oo19 14646530858 598855o574 
Bismuth-214 Oo560000 PCI/G 1.17 PCI/G Oo13 14645650406 599047o646 
Bismuth-214 Oo560000 PCI/G 1.17 PCI/G 0016 14646460358 5988680564 
Bismuth-214 Oo560000 PCI/G 1.17 PCI/G 0024 14646610358 5988420583 
Bismuth-214 Oo520000 PCI/G 1.17 PCI/G Oo1 14645720656 5990250055 
Bismuth-214 Oo480000 PCI/G 1.17 PCI/G 0015 14645860358 598998o468 
Bismuth-214 Oo480000 PCI/G 1.17 PCI/G Oo19 14646920946 5987740867 
Bismuth-214 Oo470000 PCI/G 1o17 PCI/G Oo23 1464613.352 5989450101 
Bismuth-214 Oo430000 PCI/G 1.17 PCI/G Oo16 14646140273 5989360047 
Bismuth-214 Oo420000 PCI/G 1.17 PCI/G 0021 14646930868 598765o814 
Bismuth-214 Oo420000 PCI/G 1.17 PCI/G Oo14 1464694o522 5987670353 
Bismuth-214 Oo410000 PCI/G 1.17 PCI/G 0.09 14646400017 598891058 
Bismuth-214 Oo400000 PCI/G 1.17 PCI/G 0014 14646730957 598815o48 
Bismuth-214 Oo390000 PCI/G 1.17 PCI/G Oo26 14646870538 5987790325 
Bismuth-214 Oo380000 PCI/G 1.17 PCI/G 0013 14645750744 5990220135 
Bismuth-214 Oo380000 PCI/G 1.17 PCI/G 0017 1464593o858 5989850477 
Bismuth-214 Oo370000 PCI/G 1017 PCI/G 0010 14645800017 599021.484 
Bismuth-214 Oo370000 PCI/G 1.17 PCI/G 0012 14645950017 5989950503 
Bismuth-214 Oo350000 PCI/G 1.17 PCI_LG Oo16 1464620o603 598922o51 
Bismuth-214 00280000 PCI/G 1.17 PCI/G 0007 14645720517 5990340474 
Cesium-137 Oo210000 PCI/G 3o84 PCI/G 0021 u 14646630241 598833o995 
Cesium-137 Oo200000 PCI/G 3o84 PCI/G 0020 u 1464647.517 5988780589 
Cesium-137 Oo190000 PCI/G 3o84 PCI/G 0019 u 14646620517 598852o609 
Cesium-137 Oo180000 PCI/G 3o84 PCI/G Oo11 L_ .:J"_ •- 1464655.017 5988650599 
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bate 
Collected 

·· Sa[riple rcl· 

09/14/20041426-B-015 
09/14/2004I426-ET-027FD 
09/14/20041426-ES-032 
09/14/2004I426-B-033FD 
09Tl4/2004I426-ES-014 
09/14/20041426-ES-016 
09/14/20041426-WS-026 
097f4/2004l426 -B- 030 
09/14/20041426-ET-022 
09/14720041426-B-024 
09/15/20041426-ES-034 
09/15/20041426-WS-036 
09/1-S/20041426 -ws- 038 
09/15/20041426-ES-039 
09/15/20041426-WS-041 
09/15/20041426-WS-043 
09/15/20041426-ET-045 
09/14/20041426 -B- 012 
09/14/20041426-ES-013 
09/14/20041426-WS-017 
09/14/20041426-ES-018 
09/15/20041426-B-040 
09/15/20041426-ES-042 
09/15/20041426-ET-008 
09/15/20041426-ES-035 
09/14/20041426-WS-007 
09Tl4/2004I426-WS-021 
09/14/20041426-WS-004 
09/14/20041426 -B- 011 
09/14/20041426-WS-023 
09/14/20041426-WS-002 
09/15/20041426-B-044 
o9Ti4/2004I426-B-009 
09/14/20041426-B-028 
09/14/20041426-WS-019 
09/14/20041426-ET-025 
09/14/20041426-ES-020 
09/15/20041426-ES-037 
09/14/20041426-ES-001 
09/15/20041426-ET-006 
09 I 14/2 004142 6 -B- 005 

PRS 426 

PRS 426 Verification Sampling Results 

-::: .. 

., .CAS: Name· 

: . ,-_,.0 . . . . :· : .... :' .·: ·. " . • :·. ::.· ....... : ' . .· .. . i 
·· :~ r units peanup yn~ t_s ·. oet~ction Lab. Data 

:<a.( 6t>jecti .. 0~; < Limit Qual Q1,.1a1; 
Measure ye, t:']easure .. : . ·, 

x Coord 
: i 

' 

I 

YCoord 

Cesium-137 o.17oooo1 PCI/GI 3.841 PCI/G 1 0.111 u 1 111464608.839IS989SO.OS2 
Cesium-137 0.1600001 PCI/G I -3.84 1-PCI/G I 0.161 u I 111464647.5171598878.589 
Cesium-137 0.1600001 PCI/G I -3.84 I PCI/G I 0.161 u I !11464661. 3581598842.583 
Cesium-137 0.1600001 PCI/G I 3.84 I PCI/G I 0.161 u I ;11464663.2411598833.995 
Cesium-137 0.1500001 PCI/GT 3.84 J PCI/G I 0.151 U I 111464607.0231598958.638 
Cesium-137 0.1400001 PCI/G I 3.84 I PCI/G I 0.141 u I 111464613.3521598945.101 
Cesium-137 0.1400001 PCI/Gl 3.841 PCI/G I 0.141 U I 11464639.5921598881.897 
Cesium-137 0.1400001 PCI/Gl ~84T PCI/G 1- - 0. i41 u I ;11464653. 8581598855.574 
Cesium-137 0.1300001 PCI/G I 3.84 1-PCI/G I 0.131 u I '11464632.5171 598904.57 
Cesium-137 0.1300001 PCI/Gl ~41 PCI/G 1- - 0. i31 U I !11464636. 9471598891.117 
Cesium-137 0.1300001 PCI/G I 3.84 1-PCI/G I 0.131 u I 111464667.6281598829.017 
Cesium-137 0.1300001 PCI/G I 3:84-1 PCI/G I 0.131 u I 11464674.8791598806.427 
Cesium-137 o.13ooool PCI/G I 3.84 I PCI/G 1- .. o.i31 u I ·11464681.2081598792.889 
Cesium-137 0.1300001 PCI/G I 3.84 I PCI/G I 0.131 u I 111464686.6171598788.404 
Cesium-137 0.1300001 PCI/G I 3.84 1-PCI/G I 0.131 u I h464687.538l598779.325 
Cesium-137 0.1300001 PCI7GT 3.84 I PCI/G I 0.131 u I !11464693.8681598765.814 
Cesium-137 0.1300001 PCI/G I -3.841-PCI/G I 0.131 u I 11464699.2761598761.329 
Cesium-137 0.1200001 PCI/G I 3.84 I PCI/G I 0.121 u I 11464596.9541598977.229 
Cesium-137 o.12oooo1 pcr7Gl 3.84 I PCI/G 1- -o.i21 u 1 I1464600.693IS98972.176 
Cesium-137 0.1200001 PCI/G I -3.84 1-PCI/G I 0.121 u I 11464614.2731598936.047 
Cesium-137 o.12oooo1 PCI/G 1 3.84 1 PCI/G I o.i21 u I 11464619.6821598931.563 
Cesium-137 0.1200001 PCI/Gl ~841 PCI/G I 0.121 u I 11464688.3721598780.427 
Cesium-137 0.1200001 PCI/G I -3.84 1-PCI/G I 0.121 u I 11464692.9461598774.867 
Cesium-137 0.1100001 PCI/G I 3.84 I PCI/G I 0.111 u I 11464587.5171599008.493 
Cesium-137 o .11oooo1 Pcr;cr 1 3. 84 1 -PCI/G r- -o .111 -u 1 11464673.9571 598815.48 
Cesium-137 0.1000001 PCI/Gl 3. 84 I PCI/G I 0.101 u I 11464578.9861599011.518 
Cesium-137 0.1000001 PCI7GT3-:-841 PCI7G I 0. iol U I 11464626.9321598908.972 
Cesium-137 0. 0990001 PCI/G I 3. 84 I -PCI/G I 0. 0991 u I 11464572.6561599025.055 
Cesium-137 0.0980001 PCI/GI 3.84 1-PCI/G I 0.0981 u I 11464593.8581598985.477 
Cesium-137 0.0970001 PCI/G I -3.84 I PCI/G 1- 0.0971 u I 11464633.2621598895.435 
Cesium-137 0. 0960001 PCI/G I 3. 84 I PCI/G I 0. 0961 u I 11464566.3261599038.593 
Cesium-137 0.0920001 PCI/GI 3.84 IPCI/G I 0.0921 u I 11464694.5221598767·.353 
Cesium-137 0. 0910001 PCI/Gl ~841 PCI/G I 0. 0911 U I 11464586.3581598998.468 
Cesium-137 o. 091000I PCI/G 1 3. 84 1 PCI/G I o. o!nl u I 11464646.3581598868.564 
Cesium-137 o. o9oooo1 PCI/GI 3.84T PCI/G 1 o. 090I u 1 11464620.6031 598922. s1 
Cesium-137 0.0860001 PCI/G I 3.84 I PCI/G 1- 0.0861 u 1- -11464640.0171 598891.58 
Cesium-137 0. 0850001 PCI/G I 3. 84 I -PCI/G I 0. 0851 u I 11464626.0111598918.025 
Cesium-137 0. 0840001 PCI/G I 3. 84 I PCI/G I 0. 0841 u I 11464680.2871598801.942 
Cesium-137 0.0820001 PCI/(f I 3.84 I PCI/G I 0.0821 u I 11464565.4061599047.646 
Cesium-137 o.07lOOol PCI/G 1 3.84 1 PCI/G 1- -<f.o'711 u I I1464580.0l7IS99021.484 
Cesium-137 0.0680001 PCI/G I 3.84 I PCI/G I 0.0681 u I 11464575.7441599022.135 

5 of 19 



)> 

~ ----0 
~ 

PRS 426 Verification Sampling Results 
':.' .··· ' ••·u~it's·· 

... 
. ul1i'ts 

,. .· .· ,, 

· • 'Date· •·•· 
' . ,. . . .· ., Cleanup ~::. . . ·. •. 

' ' . •', Detection 
coilected 

· Sample Id . · CASName · Results. . ·bf . Objeqti ·T·af 
• ··Limit 

' ·: .. ~ ·Measure Measure 
. ; , ... ~ : ' ,' 

,, 
" 

09/15/2004 426-ET-010 Cesium-137 0.061000 PCI/G 3.84 PCI/G 0.061 
09/14/2004 426-ET-003 Cesium-137 0.059000 PCI/G 3.84 PCI/G 0.059 
09/15/2004 426-ET-045 Cobalt-60 0.180000 PCI/G 0.76 PCI/G 0.18 
09/14/2004 426-B-015 Cobalt-60 0.170000 PCI/G 0.76 PCI/G 0.17 
09/14/2004 426-B-030 Cobalt-60 0.170000 PCI/G 0.76 PCI/G 0.17 
09/14/2004 426-ET-027 Cobalt-60 0.160000 PCI/G 0.76 PCI/G 0.16 
09/14/2004 426-ET-031 Cobalt-60 0.160000 PCI/G 0.76 PCI/G 0.16 
09/14/2004 426-ES-01G Cobalt-60 0.150000 PCI/G 0.76 PCI/G 0.15 
09/14/2004 426-WS-026 Cobalt-GO 0.150000 PCI/G 0.76 PCI/G 0.15 
09/14/2004 42G-B-033 Cobalt-60 0.150000 PCI/G 0.76 PCI/G 0.15 
09/15/2004 426-ES-034 Cobalt-60 0.150000 PCI/G 0.76 PCI/G 0.15 
09/15/2004 426-ES-039 Cobalt-60 0.150000 PCI/G 0.76 PCI/G 0.15 
09/15/2004 426-B-040 Cobalt-GO 0.150000 PCI/G 0.7G PCI/G 0.15 
09/15/2004 42G-WS-041 Cobalt-60 0.150000 PCI/G 0.7G PCI/G 0.15 
09/15/2004 42G-WS-043 Cobalt-60 0.150000 PCI/G 0.76 PCI/G 0.15 
09/14/2004 426-WS-021 Cobalt-60 0.140000 PCI/G 0.76 I?CI/G 0.14 
09/14/2004 426-B-033FD Cobalt-60 0.140000 PCI/G 0.76 PCI/G 0.14 
09/14/2004 426-WS-007 Cobalt-60 0.130000 PCI/G 0.76 PCI/G 0.13 
09/14/2004 426-B-012 Cobalt-60 0.130000 PCI/G 0.76 PCI/G 0.13 
09/14/2004 426-ES-013 Cobalt-60 0.130000 PCI/G 0.76 PCI/G 0.13 
09/14/2004 426-ES-018 Cobalt-60 0.130000 PCI/G 0.76 PCI/G 0.13 
09/14/2004 426-ET-027FD Cobalt-60 0.130000 PCI/G 0.76 PCI/G 0.13 
09/14/2004 426-ES-014 Cobalt-60 0.120000 PCI/G 0.76 PCI/G 0.12 
09/14/2004 426-WS-017 Cobalt-60 0.120000 PCI/G 0.76 PCI/G 0.12 
09/14/2004 426-WS-019 Cobalt-60 0.120000 PCI/G 0.76 PCI/G 0.12 
09/14/2004 42G-ET-022 Cobalt-60 0.120000 PCI/G 0.7G PCI/G 0.12 
09/14/2004 426-B-024 Cobalt-60 0.120000 PCijG 0.76 PCI/G 0.12 

. 09/14/2004 426-B-028 Cobalt-60 0.120000 PCI/G 0.76 PCI/G 0.12 
09/14/2004 426-ET-029 Cobalt-60 0.120000 PCI/G 0.76 PCI/G 0.12 
09/15/2004 426-ES-035 Cobalt-60 0.120000 PCI/G 0.76 PCI/G 0.12 
09/14/2004 426-B-011 Cobalt-60 0.110000 PCI/G 0.76 PCI/G 0.11 
09/14/2004 426-ES-020 Cobalt-60 0.110000 PCI/G 0.76 PCI/G 0.11 
09/14/2004 426-WS-023 Cobalt 60 0.110000 PCI/G 0.76 PCI/G 0.11 
09/15/2004 426-ES-037 Cobalt-60 0.110000 PCI/G 0.76 PCI/G 0.11 
09/15/2004 426-WS-038 Cobalt-60 0.110000 PCI/G 0.76 PCI/G 0.11 
09/15/2004 426-B-044 Cobalt-60 0.110000 PCIJG 0.76 PCI/G 0.11 
09/14/2004 426-B-005 Cobalt-60 0.100000 PCI/G 0.76 PCI/G 0.10 
09/14/2004 426-B-009 Cobalt-60 0.100000 PCI/G 0.76 PCI/G 0.10 
09/15/2004 426-WS-036 Cobalt 60 0.100000 PCI/G 0.76 PCI/G 0.10 
09/15/2004 426-ET-008 Cobalt-60 0.097000 PCI/G 0.7G PCI/G 0.097 
09/14/2004 426-WS-002 Cobalt-60 0.095000 PCI/G 0.76 PCI/G 0.095 
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·Lab Data 
Qual Qual 

x coord .·y Coord 

u 1464595.017 598995.503 
u 1464572.517 599034.474 
u 1464699.276 598761.329 
u 1464608.839 59895,0.052 
u 1464653.858 598855.574 
u 1464647.517 598878.589 
u 1.464662.517 598852.G09 
u 14G4613.352 598945.101 
u 1464G39. 592 598881.897 
u 1464G63.241 598833.995 
u 14G4G67.G28 598829.017 
u 1464686.617 598788.404 
u 14G4G88.372 598780.427 
u 1464G87.538 598779.325 
u 1464693.8G8 598765.814 
u 1464626.932 598908.972 
u 1464663.241 598833.995 
u 1464578.986 599011.518 
u 1464596.954 598977.229 
u 1464600.693 598972.176 
u 1464619.682 598931.5G3 
u 1464647.517 598878.589 
u 1464607.023 598958.638 
u 1464G14.273 598936.047 
u 14G4G20.603 598922.51 
u 14G4632. 517 598904.57 
u 1464G36.947 598891.117 
u 1464646.358 598868.564 
u 1464655.017 598865.599 
u 1464673.957 598815.48 
u 1464593.858 598985.477 
u 1464626.011 598918.025 
u 1464633.262 598895.435 
u 1464680.287 598801.942 
u 1464681.208 598792.889 
u 1464694.522 5987G7.353 
u 1464575.744 599022.135 
u 1464586.358 598998.468 
u 1464674.879 598806.427 
u 1464587.517 599008.493 
u 1464566.326 599038. S:S.l_ 
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bate.· .. , . : . 
coll~cte~: ·sample .~c;i . 

09/14/20041426-ES-032 
09715/20041426 -ES- 042 
09/15720041426 -ET- 006 
09/14/20041426 -ES-001 
09/14720041426-ET-003 
09/14/20041426-ET-025 
09/15/20041426-ET-010 
09714/20041426 -ws- oo4 
09/14/20041426-ET-027 
09/14/2004I426-ET-027FD 
09/14/20041426-ES-013 
09/14/20041426-WS-023 
09/14/20041426-ES-018 
09/14/20041426-B-030 
09/14/2004I426-B-033FD 
09/14/20041426-B-012 
09/14/20041426-ES-014 
09/14/20041426-B-033 
09/14/20041426-ES-016 
09/14/20041426-ES-032 
09/15/20041426-ES-039 
09714/20041426-ET-031 
09/15/20041426-B-040 
09/15/20041426-ET-045 
09/14/20041426-ET-029 
09/14/20041426-WS-017 
09/14720041426-B-015 
09/14/20041426-WS-021 
09/15/20041426-ES-042 
09714/20041426-WS-007 
09/15/20041426-WS-043 
09/15/20041426-WS-038 
09/14/20041426-ES-001 
09/14/20041426 -B-024 
09/14/20041426-WS-026 
09715/20041426 -WS-036 
09/14/20041426-WS-002 
09/l4/2004I426-B-011 
09/14/20041426 -B-028 
09/15/20041426-ES-034 
09/15/20041426 -ES-03 7 

PRS 426 

PRS 426 Verification Sampling Results 
I'' . ·' .: . :- ·. . . : , . : ·. ·- ~ ·.· .: . . . . I 

Units Cleanup Umts Detection .Lab Datal 
.~~~uit~.: I .()f · ob,je.c~F of>> . ·Li~it Qua;i Qual!' 
·"': · · , Measure , ·.\: v:e~:;· . Measure . 

'_(_: -~ -· . > 

-:: _: 

CAS. Name.· 
-<·:: ::·:~~:\<: ::>/~- ' .. 

,•. ::_ ~ 

Y Coord x Coord: 

Cobalt-GO 0.089000 PCI/G I 0.76 PCI/G 0.0891 u ,1464661.3581598842.583 
Cobalt-60 0.089000 PCI/G I 0.76 PCI/G 0.0891 u ~1464692.9461598774.867 

Cobalt-GO 0.088000 PCI/G I 0. 76 PCI/G 0.0881 u 111464580.0171599021.484 
Cobalt-60 0.077000 PCI/G I 0.76 PCI/G 0. 0771 u 1464565.4061599047.646 
Cobalt-GO 0.071000 PCI/G I 0. 76 PCI/G 0.0711 u ~1464572.5171599034.474 

Cobalt-GO 0.070000 PCI/G I 0. 76 PCI/G 0.0701 u ~1464640.0171 598891.58 
Cobalt-GO 0.064000 PCI/G I 0. 76 PCI/G 0. 0641 u 1464595.0171598995.503 
Cobalt-GO 0.063000 PCI/G I 0. 76 PCI/G 0.0631 u 1464572.6561599025.055 
Lead-212 1.080000 PCI/G I 16.6 PCI/G 0.24 1464647.5171598878.589 
Lead-212 1.030000 PCI7G I 16.6 PCI/G 0.14 1464647.5171598878.589 
Lead-212 1.020000 PCI/G I 16.6 PCI/G 0.11 "1464600.6931598972.176 
Lead-212 0.920000 PCI/G I 16.6 PCI/G 0.12 1464633.2621598895.435 
Lead-212 0.910000 PCI7G I 16.6 PCI/G 0.19 1464619.6821598931.563 
Lead-212 0.880000 PCI/G I 16.6 PCI/G 0.16 1464653.8581598855.574 
Lead-212 0.860000 PCI/G I 16.6 PCI/G 0.20 1464663.2411598833.995 
Lead-212 0.840000 PCI/G I 16.6 PCI/G 0.17 1464596.9541598977.229 
Lead-212 0.820000 PCI/G I 16.6 PCI/G 0.14 1464607.0231598958.638 
Lead-212 0.810000 PCI/G I 16.6 PCI/G 0.25 1464663.2411598833.995 
Lead-212 0.800000 PCI/G I 16.6 PCI/G 0.18 1464613.3521598945.101 
Lead-212 0.780000 PCI/G I 16.6 PCI/G 0.21 1464661.3581598842.583 
Lead-212 0.780000 PCI/G I 16.6 PCI/G 0.21 1464686.6171598788.404 
Lead-212 0.770000 PCI/G I 16.6 PCIJG 0.18 1464662.5171598852.609 
Lead-212 0.740000 PCI/G I 16.6 PCI/G 0.17 1464688.3721598780.427 
Lead-212 0.740000 PCI/G I 16.6 PCI/G 0.20 1464699.2761598761.329 
Lead-212 0. 710000 PCI/G I 16.6 PCI/G 0.18 1464655.0171598865.599 
Lead-212 0.690000 PCI/G I 16.6 PCI/G 0.17 1464614.2731598936.047 
Lead-212 0.680000 PCI/G I 16.6 PCI/G 0.19 1464608.8391598950.052 
Lead-212 0.680000 PCI/G I 16.6 PCI/G 0.15 1464626.9321598908.972 
Lead-212 0.680000 PCI/G I 16.6 PCI/G 0.16 1464692.9461598774.867 
Lead-212 0.650000 PCI/G I 16.6 PCI/G 0.15 1464578.9861599011.518 
Lead-212 0.630000 PCI/G I 16.6 PCI/G 0.18 1464693.8681598765.814 
Lead-212 0.610000 PCI/G I 16.6 PCI/G 0.18 1464681.2081598792.889 
Lead-212 0.600000 PCI/G I 16.6 PCI/G 0.11 1464565.4061599047.646 
Lead-212 0.600000 PCI/G I 16.6 PCI/G 0.11 1464636.9471598891.117 
Lead-212 0.600000 PCI/G I 16.6 PCI/G 0.18 1464639.5921598881.897 
Lead-212 0.590000 PCI/G I 16.6 PCI/G 0.16 1464674.8791598806.427 
Lead-212 0.580000 PCI/G I 16.6 PCI/G 0.13 1464566.3261599038.593 
Lead-212 0.580000 PCI/G I 16.6 PCI/G 0.09 1464593.8581598985.477 
Lead-212 0.580000 PCI/G I 16.6 PCI/G 0.12 1464646.3581598868.564 
Lead-212 0.510000 PCI/G I 16.6 PCI/G 0.16 1464667.6281598829.017 
Lead-212 0.510000 PCI/G I 16.6 PCI/G 0.17 1464680.2871598801.942 
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·X Coord c;r::cet~d sample rd CAS N:~~. ·~··· .·~d;i:~· 6~;:.-~.·.~~. ''Y:rlft;. ~,e·•·.t~.~~io~l .Lab. I nata 
' ·· .. · .. -·.·· ;;;, Measure , ·,ve ... ·Measure ··~, p~~n~t. Qual Qual 

: " '. ·>? ,. :. ,·. • • • • ;. • • ',·, • ' :-.. ' ~· '• ! 
.· . ...-: 

Y Coord .. 

09/14/2064)426~ws-004 ILead-212 I o. 5oooool PCI/G 16.6 I PCI/G 0.15 1464572.6561599025.055 
o9/1472oo4I426-B-oo9- rLead-212 1 o.49ooool Pcr/G 16.6 I PCI/G 0.08 1464586.3581598998.468 
09/14]20041426-WS-019 ILead-212 - l----o:-4900001 PCI/G 16.6 I PCI/G 0.18 1464620.6031 598922.51 
09/15/20041426 -WS-041 ILead-212 ~ o. 4700001 PCI/G 16.6 I PCI/G 0.20 1464687.5381598779.325 
09/14/2004I426-Es-o2o fLead-21_2_ I o.45ooool PCI/G 16.6 I PCI/G 0.15 1464626.0111598918.025 
09/14/2004)426-ET-022 ILead-212 I 0.4500001 PCI/G 16.6 I PCI/G 0.14 1464632.5171 598904.57 
09/15]20041426 -B-044 )Lead.-212 -~ 0. 4500001 PCI/G 16.6 I PCI/G 0.12 1464694.5221598767.353 
09/15]2004)426 -ES- 035 )Lead~212 I o. 4200001 PCI/G 16.6 I PCI/G 0.11 1464673.9571 598815.48 
09/14]2004I426-B-oo5 ILead-212 -- lo:38ooOOJ PCI/G 16.6 I PCI/G 0.13 1464575.7441599022.135 
09/15]20041426-ET-008 ILead-212 I 0.2300001 PCI/G 16.6 I PCI/G 0.13 1464587.5171599008.493 
09/14/20041426-ET-00:3 )i.ead-212 I 0.1890001 PCI/G 16.6 I PCI/G 0.074 1464572.5171599034.474 
09/15/2004)426-ET-006 fLead-21-2- I 0.1800001 PCI/G 16.6 I PCI/G 0.081 1464580.0171599021.484 
09/14/20041426-ET-025 (Lea~-212 --·~ 0.1780001 PCI/G 16.6 I PCI/G 0.083 1464640.0171 598891.58 
09/15/20041426 -ET-010 ff.ead~212 ~ 0.1600001 PCI/G 16.6 I PCI/G 0.094 1464595.0171598995.503 
09/14/20041426 -ET-027 (Lead~214 -- -, 0. 9900001 PCI/G 8.92 I PCI/G 0.15 1464647.5171598878.589 
09/14/2004I426-Es=ota ILead-214 1 o. 98ooool PCI/G 8. 92 I PCI/G 0.23 1464619.6821598931.563 
09/14/2004I426-ET-027FD ILead-214 - I0-.950000) PCI/G 8. 92 I PCI/G 0.21 1464647.5171598878.589 
09/14/20041426-ET-029 rt.ead-214 I 0. 9400001 PCI/G 8. 92 I PCI/G 0.20 1464655.0171598865.599 
o9/14/2oo4I426-Et-o3i rr;ea.ct-214 1 o. 86ooool Pcr/G 8.92 I PCI/G 0.17 1464662.5171598852.609 
09/14/20041426-B-033 ILead-214 lo. 86oo6of PCI/G 8. 92 I PCI/G 0.27 1464663.2411598833.995 
09/14/20041426-B-015 ILead-214 --I 0. 8200001 PCI/G 8.92 I PCI/G 0.20 1464608.8391598950.052 
09/14/2004(426=ws--=-o23-ILead-214 I o. 78ooool PCI/G 8. 92 I PCI/G 0.18 1464633.2621598895.435 
09/14/2004I426-B-033FD Jteacf.::214-- I 0. 7600001 PCI/G 8. 92 I PCI/G 0.19 1464663.2411598833.995 
09/14/20041426 -ES- 032 1Lead-214 ___ l----o:-75000QT PCI/G 8.92 I PCI/G 0.21 1464661.3581598842.583 
09/15/20041426-WS-038 ILead-214 I 0. 7400001 PCijG 8.92 I PCI/G 0.12 1464681.2081598792.889 
09/15/20041426-ES-034 Ji.ead-214- - lo. 7100001 PCI/G 8. 92 I PCI/G 0.15 1464667.6281598829.017 

o9/14/2oo41426=Es=D1~eact-214 1 o.69ooool Pcr/G 8. 92 I PCI/G 0.17 1464613.3521598945.101 
09/14/2004I426.:Es-::o14 Ji,ead-214------IQ.-680000) PCI/G 8. 92 I PCI/G 0.19 1464607.0231598958.638 
09/14/2oo41426-w8-=o17- JLead-214 1 o. 68ooool Pci/G 8.92 I PCI/G 0.18 1464614.2731598936.047 
09/15/20041426::B-040-- Ji,ead-214-·----, 0. 6700001 PCI/G 8. 92 I PCI/G 0.16 1464688.3721598780.427 
o9/14/2oo4)426=B.:-o12- JLead-214- 1 o. 66ooOOJ Pcr/G 8. 92 I PCI/G 0.15 1464596.9541598977.229 
09/14/200-4(42'6='ws-oi:>~ILead-214 I o. 64ooool PCI/G 8. 92 I PCI/G 0.17 1464578.9861599011.518 

~ 
1464653.8581598855.574 
1464693.8681598765.814 

09/14/20041426-B-030 ILead-214 I 0.6200001 PCI/G 8. 92 I PCI/G 0.18 
09/15/2004(426-WS-043 )i.ead-214 I 0. 6200001 PCI/G 8. 92 I PCI/G 0.16 

~ 

-z 
- 1464632.5171 598904.57 

1464600.6931598972.176 
1464639.5921598881.897 

09/14/20041426-.:ET-022-ILead-214 I 0. 6100001 PCI/G 8. 92 I PCI/G 0.15 
09/14/2004)426-Es=Di3 ILead-214 I 0. 6000001 PCI/G 8.92 I PCI/G 0.20 
09/14/20041426--ws--=-0:26 ILead-214 I o. 6oooool PCI/G 8. 92 I PCI/G 0.19 --Q 

~ 

1464694.5221598767.353 
1464636.9471598891.117 
1464674.8791598806.427 

09/15/20641426-B-044- fLead-2i4 _____ )----o:-6ooooor PCI/G 8.92 I PCI/G 0.12 
09/14/20041426-B-024 ILead-214 I 0. 5700001 PCI/G 8.92 I PCI/G 0.14 
09/15/20041426-WS-036 Jtead-214 --~-----o:-570000( PCI/G 8.92 I PCI/G 0.14 
o9/15/2004(426-ET--=o45 Ji,ead-214 1 o. 54ooOQJ- Pci/G 8. 92 I PCI/G 0.19 1464699.2761598761.329 
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PRS 426 Verification Sampling Results 
·: .· .. '•: I urigs : ._·u~it~ .,D~~ection,.Lab .,Data 

CAS Na~~ . : ·. -~ . of ~· .. . . 0~ ; :' Lirni t .... Qual Qual 
fv!E!asure v.~ Measur~ 

.. Date 
1 
... . 

-C:ohebted ... sample· ±q. . :',' 
X Co_ord I Y Coord· 

~ : . 

09/15/20041426 -ES-037 Lead-214 o. 5300001 PCI/G_I_8 :92-/PCI/G 0.14 1464680.2871598801.942 
09715_12004)426 -ES-039 Lead-214 0.5200001 PCI/G I 8.92 I PCI/G 0.21 1464686.6171598788.404 
09/14/2004)426 -ES-020 Lead-214 o. 5000001 PCI/G]B. 92-TPCI/G 0.15 1464626.0111598918.025 
09/14/20041426 -WS-021 Lead-214 0.4900001 PCI/G f 8.92 -1-PCI/G 0.15 1464626.9321598908.972 
09/15/2 004)42 6 -ES- 042 Lead-214 0.4900001 PCI/G-1 8.92 I PCI/G 0.16 1464692.9461598774.867 
09/14/20041426-ES-001 Lead-214 0. 4600001 PCI/G I - 8:-92 I PCI/G 0.14 1464565.4061599047.646 
09/14/20041426-WS-004 Lead-214 o .4400001 PCI/cf 1-8~92- 1-PCI/G 0.13 1464572.6561599025.055 
09/14/20041426-B-005 Lead-214 0.4400001 PCI/G I 8.92 I PCI/G 0.12 1464575.7441599022.135 
09/15/20041426-ES-035 Lead-214 0.4400001 PCI/G I 8.92 I PCI/G 0.15 1464673.957/ 598815.48 
09/14/2004)426 -B-009 Lead-214 0.4200001 PCI/G'I 8.92 I PCI/G 0.11 1464586.3581598998.468 
09/14/20041426 -ET-003 Lead-214 0. 4100001 PCI/G 1- a:-92 I PCI/G 0.07 1464572.5171599034.474 
09/lS/20041426-ET-006 Lead-214 0.4100001 PCI/G l-8:921 PCI/G 0.09 1464580.0171599021.484 
09/14!20041426 -B-Oll Lead-214 0. 4000001 PCI/G l 8. 92 I PCI/G 0.14 1464593.8581598985.477 
09/14/20041426 -ws- o 19 Lead-214 0.4000001 PCI/G I 8.92 I PCI/G 0.15 1464620.6031 598922.51 
09/15/20041426-ET-008 Lead-214 0.3700001 PCI/G I 8.92 I PCI/G 0.14 1464587.5171599008.493 
09/14T2004l426 -B-028 Lead-214 0.3400001 PCI/G I 8.92 I PCI/G 0.14 1464646.3581598868.564 
09/1.q2oo4l426 -ws- oo2 Lead-214 0.3300001 PCI/G 1-8-:-9.2-J PCI/G 0.14 1464566.3261599038.593 
09/1'4 /2004)426 -ET- 025 Lead-214 0.3300001 PCI/G l-8':92-l PCI/G 0.1 1464640.0171 598891.58 
09/15!20041426 -ET-010 Lead-214 0.3200001 PCI/G I 8.92 I PCijG 0.10 1464595.0171598995.503 
09/i4/2004I426-B-028 Plutonium-238 0.9400001 PCI/G I 55 I PCI/G 0.14 J 1464646.3581598868.564 
09/15720041426 -B-044 Plutoniurn-238 0.6900001 PCI/G I 55 I PCI/G 0.11 J 1464694.5221598767.353 
09/lS/2004)426-WS- 043 Plutonium-238 0.5700001 PCI7G I 55 I PCI[G 0.09 J 1464693.8681598765.814 
09/14/20041426 -ET-02 9 Plutonium-238 0. 4600001 PCI/G I 55 I PCI/G 0.12 J 1464655.0171598865.599 
09/15720041426 -ET-045 .!?lutonium-238 0.4300001 PCI/G I' 55 fi?C::t/G 0.07 J 1464699.2761598761.329 
09/14720041426-ET-031 Plutonium-238 0.3900001 PCI/G I 55 I PCI/G 0.16 J 1464662.5171598852.609 
09/1'4]20041426-B- 033 Plutonium-238 0.3800001 PCI/G ,--55 I PCI/G 0.06 J 1464663.2411598833.995 
09{14/20041426-WS-004 P:Lutol'lium-238 0. 3500001 PCI/G ,-55- II?CI/G 0.18 J 1464572.6561599025.055 
09/15/20041426 -WS-038 Plutonium-238 0. 3500001 PCI/G ~--55 -ll?ci!G 0.18 J 1464681.2081598792.889 
09/14 /2004)42 6- ET- 027FD Plutonium-238 0.2800001 PCI/G I 0.15 J 1464647.5171598878.589 
09/14 720041426 -ET-027 P:Lutonium-238 0. 2700001 PCI/G I 55 tpCI/G 0.19 J 1464647.5171598878.589 
09/14/20041426 -B-033FD Plutonium-238 0.2600001 PCI/G I 55' I PCI/G 0.07 J 1464663.2411598833.995 
09/14/20041426 -WS-023 Plutonium-238 0. 2300001 .!?CI7G /-s5-(PCI/G 0.23 u 1464633.2621598895.435 

}'" 

~ --....0 
~ 

09/14/20041426 -ES-016 0. 2200001 PCI/G) 55 I PCI}G Plutonium-238 1464613.3521598945.101 0.14 J 
09/i5720041426 -ET-008 0. 2100001 PCI/G 1-55- f PCI/G Plutonium-238 1464587.5171599008.493 u 0.21 
09/14/20041426 -ES-020 0. 2000001 PCI/G 1- . PCI/G Plutoniurn-238 1464626.0111598918.025 0.2 u 
09/14/20041426 -WS-021 0. 2000001 PCI/G 1- 55. r PCI/G Plutonium-238 1464626.9321598908.972 u 0.2 
09/14/2004)426-B-030 o.2ooooo1 Per/a 1 5s r-J?c:tta Plutonium-238 1464653.8581598855.574 0.15 J 
09/15/200!1426-WS-036 0.1940001 PCI/G J-55)PCI7G Plutonium-238 1464674.8791598806.427 J 0.081 
09/14/20041426-ES-001 0 .1900001 PCI/G 1- 55-II?CI/G Plutonium-238 1464565.4061599047.646 0.19 u 
09/14/20041426-B-005 Plutonium-238 o. 19oooo1 per/a- r s5 TPB7G 0.19 u 1464575.7441599022.135 
09j14/2 0041426 -B- 011 Plutonium-238 0 .1900001 PCI/G ,-55-- TPCf7G 0.19 u 1464593.8581598985.477 
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PRS 426 Verification Sampling Results 

. , ,. I c~i:etc~ecl · .. ·. Sampl~ · Id · . CAS Nam~ ResJi ts ·. u:ils · 6g~:~~~ UI1ils\ D~tect ~o~, L. ab I Dat(;i 
· <\! , .. · .. · .. · Me~sure · ve ·· .. ·.· Meao~~r~ ,.<.Limit .. Ot1al QuCI.l 

" .:•,· 

Y Coord X:.Coord 

09/15/20041426 -ES-034 Plutonium-238 0.188000 PCI/G 55 PCI/G 0.064 J 1464667.6281598829.017 
09Ti4/2004l426 -Es- 032 Plutonium-238 0.184000 PCI/G 55 PCI7G 0.068 J 1464661.3581598842.583 
09/14/20041426 -ES- 014 Plutonium-238 0.180000 PCI/G 55 PCI/G 0.18 u 1464607.0231598958.638 
09/14/20041426 -ES-018 Plutonium-238 0.180000 PCI/G 55 PCI/G 0.18 u 1464619.6821598931.563 
09/14/20041426-B-024 Plutonium-238 0.180000 PCI/G 55 PCI7G 0.18 u 1464636.9471598891.117 
09/1472 0041426 -ET-025 Plutonium-238 0.180000 PCI/G 55 PCI/G 0.17 J 1464640.0171 598891.58 
09/14/20041426 -WS-007 Plutonium-238 0.170000 PCI/G 55 PCI/G 0.17 u 1464578.9861599011.518 
09/15/20041426 -B-040 Plutonium-238 0.164000 PCI/G 55 PCI/G 0.073 J 1464688.3721598780.427 
09/15/20041426 -ET- 006 Plutonium-238 0.160000 PCI/G 55 PCI/G 0.16 u 1464580.0171599021.484 
09/14/20041426 -B- 015 Plutonium-238 0.160000 PCI/G 55 PCI7G 0.16 u 1464608.8391598950.052 
09/14/20041426 -ws- 026 P1utonium-238 0.160000 PCI/G 55 PCI/G 0.16 u 1464639.5921598881.897 
09/14/20041426-ET-003 P1utonium-238 0.150000 PCI/G 55 PCI/G 0.15 u 1464572.5171599034.474 
09/14/20041426 -B-009 Plutonium-238 0.150000 PCI7G 55 PCI/G 0.15 u 1464586.3581598998.468 
09/14/20041426-B-012 Plutonium-238 0.150000 PCI/G 55 PCI/G 0.15 u 1464596.9541598977.229 
09/15720041426 -ET-010 P1utonium-238 0.150000 PCI/G 55 PCI/G 0.15 u 1464595.0171598995.503 
09714/20041426-ET-022 P1utonium-238 0.150000 ·PCI7G 55 PCI/G 0.15 u 1464632.5171 598904.57 
09/14/20041426-ES-013 P1utonium-238 0.140000 PCI/G 55 PCI/G 0.14 u 1464600.6931598972.176 
09/14/20041426-WS-017 P1utonium-238 0.130000 PCI/G 55 PCI/G 0.13 u 1464614.2731598936.047 
09/14720041426-WS-019 Plutonium-238 0.130000 PCI7G 55 PCI/G 0.13 u 1464620.6031 598922.51 
09/14]20041426-WS-002 Plutonium-238 0.100000 PCI/G 55 PCI/G 0.10 u 1464566.3261599038.593 
09/15/20041426-ES-039 Plutonium-238 0.079000 PCI/G 55 PCI/G 0.079 u 1464686.6171598788.404 
09715720041426-WS-041 Plutonium-238 0.073000 PCI/G 55 PCI/G 0.073 u 1464687.5381598779.325 
09/15/20041426 -ES- 035 Plutonium-238 0.061000 PCI/G 55 PCI/G 0.061 u 1464673.9571 598815.48 
09/15/20041426-ES-037 Plutonium-238 0.056000 PCI/G 55 PCI/G 0.056 u 1464680.2871598801.942 
09715720041426-ES-042 Plutonium-238 0.054000 PCI7G 55 PCI/G 0.050 J 1464692.9461598774.867 
09/14/20041426-ET-025 Plutonium-239/240 0.410000 PCI/G 62 PCI/G 0.12 J 1464640.0171 598891.58 
09/1S]2004I426-ET-008 Plutonium-239/240 0.130000 PCI7G 62 PCI7G 0.13 u 1464587.5171599008.493 
09/15/20041426-WS-038 Plutonium-239/240 0.120000 PCI/G 62 PCI/G 0.12 u 1464681.2081598792.889 
09/14/20041426-ES-001 Plutonium-239/240 0.110000 PCI/G 62 PCI/G 0.11 u 1464565.4061599047.646 
09/14720041426 -ws- oo7 Plutonium-239/240 0.110000 PCI/G 62 PCI/G 0.11 u 1464578.9861599011.518 
09/14/20041426-WS-023 Plutonium-239/240 0.110000 PCI/G 62 PCI/G 0.11 u 1464633.2621598895.435 
09/14/20041426-B-005 Plutonfum-239/240 0.100000 PCI/G 62 PCI/G 0.1 u 1464575.7441599022.135 

~ -
~ ............_ 
-

09/14-/20041426 -B- 012 Plutonium-239/240 0.100000 PCI/G 62 PCI7G 0.1 u 1464596.9541598977.229 
09/15/20041426-ET-010 Plutonfum-239/240 0.100000 PCI/G 62 PCI/G 0.1 u 1464595.0171598995.503 
09/14/20041426-B-015 Plutonium-239/240 0.100000 PCI/G 62 PCI/G 0.1 u 1464608.8391598950.052 
09714720041426 -B- 024 Plutonrum-2397240 0.100000 PCI7G 62 PCI7G 0.1 u 1464636.9471598891.117 
09/14/20041426 -ET-027FD Plutonium-239/240 0.100000 PCI/G 62 PCI/G 0.1 u 1464647.5171598878.589 
09/15/20041426 -B- 044 Plutonium-239/240 0.100000 PCI/G 62 PCI/G 0.1 u 1464694.5221598767.353 

~ 09/14/20041426 -B-011 
09/14/20041426-ET-027 

Plutonium-2:39/240 0.095000 
Plutonfum-239/240 0.095000 

PCI/G 
PCI/G 

62 
62 

PCI7G 0.095 u 
u 

1464593.8581598985.477 
1464647.5171598878.589 PCI/G 0.095 

09/14/20041426-ES-018 Plutonium-239/240 0.094000 PCI/G 62 PCI/G 0.094 u 1464619.6821598931.563 
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>;oat:~· 
Coliected 

.:.; 

sample·iii 
~ . ·. '., ' . 

09 I 1412 0041426- ES- 014 
09114 I200H426 -ws- 021 
09114/20041426-WS-004 
09114120041426 -ES-020 
09/14120041426 -B-033FD 
09114120041426-ET-031 
09114120041426 -ET-029 
09114120041426 -WS-019 
09li412004l426 -ET-022 
09 I 1412 0041426- B- 03 o 
09115120041426 -ET- 006 
09114120041426 -ET- 003 
09715120041426 -ES-03 9 
09114120041426 -B-028 
0911412 004142 6- ES- 016 
0911412004I426 -ws- 011 
09I15I2004I426~WS-043 
09115120041426 -ET- 045 
09114120041426 -WS-002 
09115120041426 -WS-041 
09 I 1412 004142 6- ES- 032 
09IH720041426 -ws- 026 
09li5720041426 -B- 040 
09115120041426 -ES-042 
09 I i4.72 0041426- B- 009 
09115120041426 -ES-037 
0911512 0041426- ES- 034 
0911412 0041426- ES- 013 
09115/20041426 -ws- o3 6 
09115120041426 -ES- 035 
09 I 1412 0041426- B- 03 3 
0911412 004142 6- B- 03 3 
09114120041426-ES-032 
09 I 1512 0041426- B- 04 0 
09li412004l426 -ES- 013 
0 9 I 1412 004142 6- B- 012 
0 9 I 1412 004142 6- B- 015 
09114/20041426 -B-030 
09114120041426 -B- 033FD 
09lf412004l426 -ET- 029 
09lf4120041426 -ws -021 

PRS 426 

PRS 426 Verification Sampling Results 
--·:: '~ _'· .... ·'· .... >'.'/·j·>>·o .... : .,<:u~~ss.: d1~i~up · v~,+~s·' o~te~:~io~ i.a.b 

CAS'Narrie. · :Resul,ts·. a~>. Objecti .of •· ··Lirrd.t. Quai 
· · Measure .. ;; ye. Measure , ,. 

. -~-,-~~ ·'. ' ".' . ~ · .. 
Plutonium-2391240 0.091000 PCIIG 62 PCIIG 0.091 u 
Plutonium-2391240 0.090000 PCIIG 62 PCI]G 0.09 u 
Plutonium-2391240 0.086000 PCIIG 62 PCIIG 0.086 u 
Plutonium-2391240 0.078000 PCIIG 62 PCIIG 0.078 u 
Plutonium-2391240 0.075000 PCIIG 62 PCIIG 0.075 u 
Plutonium-2391240 0.074000 PCIIG 62 PCIIG 0.074 u 
Plutonium-2391240 0.071000 PCI]G 62 PCIIG 0.071 u 
Plutonium-239/240 0.070000 PCIIG 62 PCI]G 0.07 u 
Plutonium-2391240 0.070000 PCIIG 62 PCIIG 0.07 u 
Plutonium-239]240 0.070000 PCIIG 62 PCI]G 0.07 u 
Plutonium-2391240 0.068000 PCIIG 62 PCIIG 0.068 u 
Plutonium-2391240 0.065000 PCIIG 62 PCIIG 0.065 u 
Plutonium-2391240 0.065000 PCI]G 62 PCI/G 0.065 u 
Plutonium-2391240 0.064000 PCIIG 62 PCIIG 0.059 J 
Plutonium-2391240 0.060000 PCIIG 62 PCIIG 0.060 u 
Plutonium-2391240 0.060000 PCIIG 62 PCIIG 0.060 u 
Plutonium-2391240 0.060000 PCIIG 62 PCIIG 0.06 u 
Plutonium-2391240 0.060000 PCIIG 62 PCIIG 0.060 u 
Plutonium~239l240 0.058000 PCIIG 62 PCI]G 0.058 u 
Plutonium-2391240 0.057000 PCI/G 62 PCIIG 0.057 u 
Plutonium-2391240 0.053000 PCIIG 62 PCIIG 0.053 u 
Plutonium-2391240 0.052000 PCIIG 62 PCI]G 0.052 u 
Plutonium-2391240 0.050000 PCIIG 62 PCIIG 0.05 u 
Plutonium-2391240 0.050000 PCIIG 62 PCIIG 0.050 u 
P1utonium-239l240 0.049000 PCI/G 62 PCI]G 0.049 u 
Plutonium-2391240 0.048000 PCIIG 62 PCIIG 0.048 u 
Plutonium-2391240 0.046000 PCIIG 62 PCI]G 0.046 u 
Plutonium-2391240 0.045000 PCIIG 62 PCIIG 0.045 u 
Plutonium-2391240 0.045000 PCIIG 62 PCIIG 0.045 u 
Plutonium-2391240 0.040000 PCI]G 62 PCIIG 0.04 u 
Plutonium-2391240 0.029000 PCIIG 62 PCIIG 0.029 u 
Potassium-40 23.400000 PCIIG 47.8 PCIIG 1.2 
Potassium-40 23 .100000'' PCI]G 47.8 PCIIG 1.2 
Potassium-40 22.400000 PCIIG 47.8 PCIIG 0.9 
Potassium-40 22.000000 PCIIG 47.8 PCIIG 0.7 
Potassium-40 21.600000 PCIIG 47.8 PCI/G 1.1 
Potassium-40 21.400000 PCIIG 47.8 PCI/G 1.1 
Potassium-40 20.600000 PCIIG 47.8 PCIIG 0.2 
Potassium-40 20.300000 PCI/G 47.8 PCI]G 1.3 
Potassium-40 19.600000 PCI/G 47.8 PCIIG 0.9 
Potassium-40 19.500000 PCIIG 47.8 PCIIG 1.4 

11 of 19 

! 
Data 
Quali 

:J 

"·I' .. 
x Coord: Y Coord·· 

,,1464607.0231598958.638 
111464626.9321598908.972 
111464572.6561599025.055 
'

1 1464626.0111598918.025 
111464663.2411598833.995 
111464662.5171598852.609 
111464655.0171598865.599 
111464620.6031 598922.51 
'

1 1464632.5171 598904.57 
111464653.8581598855.574 
111464580.0171599021.484 
111464572.5171599034.474 
:11464686.6171598788.404 
,,1464646. 3581598868.564 
111464613.3521598945.101 
111464614.2731598936.047 
!11464693.8681598765.814 
,, 1464699.2761598761.329 
111464566.3261599038.593 
111464687.5381598779.325 
11 1464661.3581598842.583 

1464639.5921598881.897 
:11464688.3721598780.427 
111464692.9461598774.867 

1464586.3581598998.468 
1464680.2871598801.942 

••1464667. 6281598829.017 
!11464600. 6931598972.176 
~1464674.8791598806.427 

1464673.9571 598815.48 
1464663.2411598833.995 

~1464663.2411598833.995 

~1464661.3581598842.583 

'1464688.3721598780.427 
1464600.6931598972.176 
1464596.9541598977.229 
1464608.8391598950.052 
1464653.8581598855.574 
1464663.2411598833.995 
1464655.0171598865.599 
1464626.9321598908.972 
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PRS 426 Verification Sampling Results 
~ . . . 

i.. . . • . Units Cleanup ·units · . . . 
Date · · · ·. . . · · ··. , · . ·· • Detect1on ·Lab Data . . C :. 11 ·. t d Sample Id CAS Name . .. Resul.ts . · • of.··. Objecti of . . . · 

1 1 
X Coord· Y Coord 

o ec e , · ·· .. · .. .. Measu:r:~ • ..;;.~ Measure . L1mi t Qua Qua · 
' .. .. 

09/14/2001 426 ET-027FD Potassium-40 18.900000 PCI/G 47.8 PCI/G 1. 2 1464647.517 598878. 58S 
09/15/2001 426-ES-039 Potassium-40 18.900000 PCI/G 47.8 PCI/G 1.4 1464686.617 598788.404 
09/14/2001 426-ES-014 Potassium-40 18.800000 PCI/G 47.8 PCI/G 1.5 1464607.023 598958.638 
09/15/2001 426-WS-043 Potassium-40 18.100000 PCI/G 47.8 PCI/G 1.1 1464693.868 598765.814 
09/15/2001 426-ET-045 Potassium-40 18.000000 PCI/G 47.8 PCI/G 1. 5 1464699.276 598761.329 
09/14/2001 426-ET-027 Potassium-40 17.700000 PCI/G 47.8 PCI/G 1. 7 1464647.517 598878.589 
09/14/2001 426-ES-016 Potassium-40 17.400000 PCI/G 47.8 PCI/G 1.2 1464613.352 598945.101 
09/14/2001 426-WS-002 Potassium-40 17.300000 PCI/G 47.8 PCI/G 0.7 1464566.326 599038.593 
09/14/2001 426-ET-031 Potassium-40 17.000000 PCI/G 47.8 PCI/G 1. 0 1464662.517 598852.609 
09/14/2001 426-ES-018 Potassium-40 16.500000 PCI/G 47.8 PCI/G 1. 5 1464619.682 598931.563 
09/14/2001 426-WS-007 Potassium-40 16.300000 PCI/G 47.8 PCI/G 1. 0 1464578.986 599011.518 
09/14/2001 426-WS-026 Potassium-40 16.200000 PCI/G 47.8 PCI/G 0. 9 1464639.592 598881.897 
09/14/2001 426-B-011 Potassium-40 15.600000 PCI/G 47.8 PCI/G 0. 8 1464593.858 598985.477 
09/14/2001 426-WS-023 Potassium-40 15.300000 PCI/G 47.8 PCI/G 1. 6 1464633.262 598895.435 
09/14/2001 426-WS-017 Potassium-40 15.000000 PCI/G 47.8 PCI/G 1. 3 1464614.273 598936.047 
09/15/200~ 426-WS-041 Potassium-40 14.900000 PCI/G 47.8 PCI/G 1 1464687.538 598779.325 
09/14/200~ 426-B-024 Potassium-40 14.800000 PCI/G 47.8 PCI/G 0. 8 1464636.947 598891.117 
09/15/2001 426-WS-036 Potassium-40 14.700000 PCI/G 47.8 PCI/G 1. 2 1464674.879 598806.427 
09/14/200~ 426-B-028 Potassium-40 14.100000 PCI/G 47.8 PCI/G 0. 8 1464646.358 598868.564 
09/14/200~ 426-WS-019 Potassium-40 13.900000 PCI/G 47.8 PCI/G 0. 8 1464620.603 598922.51 
09/14/200~ 426-ES-001 Potassium-40 13.800000 PCI/G 47.8 PCI/G 0.7 1464565.406 599047.646 
09/15/200~ 426-WS-038 Potassium-40 13.800000 PCI/G 47.8 PCI/G 0. 2 1464681.208 598792.889 
09/15/200~ 426-ES-042 Potassium-40 13.800000 PCI/G 47.8 PCI/G 1.1 1464692.946 598774.867 
09/14/200~ 426-ES-020 Potassium-40 13.600000 PCI/G 47.8 PCI/G 1.2 1464626.011598918.025 
09/15/200~ 426-ES-034 Potassium-40 13.100000 PCI/G 47.8 PCI/G 1.1 1464667.628 598829.017 

· 09/14/200~ 426-ET-022 Potassium-40 12.600000 PCI/G 47.8 PCI/G 0. 7 1464632.517 598904.57 
09/14/200~ 426-B-005 Potassium-40 12.000000 PCI/G 47.8 PCI/G 0. 6 1464575.744 599022.135 
09/15/200~ 426-ES-035 Potassium-40 12.000000 PCI/G 47.8 PCI/G 0.7 1464673.957 598815.48 
09/14/200~ 426-WS-004 Potassium-40 11.700000 PCI/G 47.8 PCI/G 0.7 1464572.656 599025.055 
09/15/200~ 426-B-044 Potassium-40 11.700000 PCI/G 47.8 PCI/G 0. 7 1464694.522 598767.353 
09/15/200~ 426-ES-037 Potassium-40 11.500000 PCI/G 47.8 PCI/G 1 1464680.287 598801.942 
09/14/200~ 426-B-009 Potassium-40 9. 600000 PCI/G 47.8 PCI/G 0. 5 1464586.358 598998.468 
09/15/200~ 426-ET-008 Potassium-40 7. 500000 PCI/G 47.8 PCI/G 0. 9 1464587.517 599008.493 
09/15/200~ 426-ET-006 Potassium-40 6.400000 PCI/G 47.8 PCI/G 0.6 1464580.017 599021.484 
09/15/200~ 426-ET-010 Potassium-40 5.500000 PCI/G 47.8 PCI/G 0.5 1464595.017 598995.503 
09/14/2004 426-ET-003 Potassium-40 5.100000 PCI/G 47.8 PCI/G 0.4 1464572.517 599034.474 
09/14/2004 426-ET-025 Potassium-40 5. 000000 PCI/G 47.8 PCI/G 0. 5 1464640.017 598891.58 
09/14/2004 426-ET-027FD Radium-226 1.020000 PCI/G 3.01 PCI/G 0.64 J 1464647.517 598878.589 
09/14/2004 426-ES-018 Radium-226 0. 980000 PCI/G 3. 01 PCI/G 0. 65 J 1464619.682 598931.563 
09/14/2004 426-ET-029 Radium-226 0. 850000 PCI/G 3. 01 PCI/G 0. 62 J 1464655.017 598865.599 
09/14/2004 426-ET-027 Radium-226 0. 830000 PCI/G 3. 01 PCI/G 0. 57 J 1464647.517 598878.589 
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Collected . ' . . ':-

09/15/2004 
09/15/2004 
09/14/2004 
09/14/2004 
09/15/2004 
09/14/2004 
09/15/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/15/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/15/2004 
09/15/2004 
09/14/2004 
09/14/2004 
09/15/2004 
09/15/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/15/2004 
09/15/2004 
09/14/2004 

109/14/2004 
!09/14/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/15/2004 
09/15/2004 
09/15/2004 
09/14/2004 
09/15/2004 
09/14/2004 
09/14/2004 
09/14/2004 

PRS 426 

,·, 

:· .·· 
Sample Id · · 

' . 
"' '· 

426-ES-039 
426-WS-043 
426-B-033 
426-ES-032 
426-ES-042 
426-B-024 
426-WS-038 
426-ES-016 
426-ET-031 
426-ES-014 
426-ET-022 
426-B-040 
426-B-012 
426-WS-023 
426-ES-001 
426-WS-021 
426-ES-035 
426-B-044 
426-ES-013 
426-B-033FD 
426-WS-041 
426-ET-045 
426-ES-020 
426-B-009 
426-B-030 
426-ES-034 
426-WS-036 
426-WS-007 
426-B-015 
426-WS-019 
426-WS-026 
426-WS-004 
426-B-028 
426-ES-037 
426-ET-008 
426-ET-010 
426-WS-017 
426-ET-006 
426-WS-002 
426-B-005 
426-B-01l__ _ 

PRS 426 Verification Sampling Results 

':· <" tJ~i\s :unihs 
,, 

cle~nup •'•'<. . " ... _:,_,..:. 
·.·· . ' .. 

: ' ' l·'·dt>>. . Detection ,CAS ·Name · :·:Results. obj~cti · 'at :Limit· 
:.: Measure ve Measure 

· .. :. 
Radium-226 0.820000 PCI/G 3.01 PCI/G 0.59 
Radium-226 0.810000 PCI/G 3.01 PCI/G 0.53 
Radium-226 0.800000 PCI/G 3.01 PCI/G 0.72 
Radium-226 0.790000 PCI/G 3.01 PCI/G 0.62 
Radium-226 0.770000 PCI/G 3.01 PCI/G 0.48 
Radium-226 0.730000 PCI/G 3.01 PCI/G 0.26 
Radium-226 0.730000 PCI/G 3.01 PCI/G 0.49 
Radium-226 0. 720000 PCI/G 3.01 PCI/G 0.53 
Radium-226 0.710000 PCI/G 3.01 PCI/G 0.62 
Radium-226 0.700000 PCI/G 3.01 PCI/G 0.33 
Radium-226 0.640000 PCI/G 3.01 PCI/G 0.48 
Radium-226 0.640000 PCI/G 3.01 PCI/G 0.49 
Radium-226 0.630000 PCI/G 3.01 PCI/G 0.48 
Radium-226 0.610000 PCI/G 3.01 PCI/G 0.31 
Radium-226 0.590000 PCI/G 3.01 PCI/G 0.20 
Radium-226 0.580000 PCI/G 3.01 PCI/G 0.46 
Radium-226 0.580000 PCI/G 3.01 PCI/G 0.28 
Radium-226 0.580000 PCI/G 3.01 PCI/G 0.39 
Radium-226 0.570000 PCI/G 3.01 PCI/G 0.33 
Radium-226 0.550000 PCI/G 3.01 PCI/G 0.55 
Radium-226 0.550000 PCI/G 3.01 PCI/G 0.55 
Radium-226 0.550000 PCI/G 3.01 PCI/G 0.55 
Radium-226 0.540000 PCI/G 3.01 PCI/G 0.46 
Radium-226 0.530000 PCI/G 3.01 PCI/G 0.20 
Radium-226 0.530000 PCI/G 3.01 PCI/G 0.49 
Radium-226 0.520000 PCI/G 3.01 PCI/G 0.52 
Radium-226 0.510000 PCI/G 3.01 PCI/G 0.44 
Radium-226 0.500000 PCI/G 3.01 PCI/G 0.45 
Radium-226 0.500000 PCI/G 3.01 PCI/G 0.50 
Radium-226 0.490000 PCI/G 3.01 PCI/G 0.41 
Radium-226 0.490000 PCI/G 3.01 PCI/G 0.49 
Radium-226 0.470000 PCI/G 3.01 PCI/G 0.39 
Radium-226 0.470000 PCI/G 3.01 PCI/G 0.37 
Radium-226 0.460000 PCI/G 3.01 PCI/G 0.46 
Radium-226 0.450000 PCI/G 3.01 PCI/G 0.41 
Radium-226 0.440000 PCI/G 3.01 PCI/G 0.30 
Radium-226 0.410000 PCI/G 3.01 PCI/G 0.39 
Radium-226 0.390000 PCI/G 3.01 PCI/G 0.19 
Radium-226 0.380000 PCI/G 3.01 PCI/G 0.35 
Radium-226 0.370000 PCI/G 3.01 PCI/G 0.32 
Radium-226 0.330000 PCI/G 3.01 PCI/G 0.25 

- --- --
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Lat? Data ' 

Qual Qual 
x coarct' Y Coord 

J 1464686.617 598788.404 
J 1464693.868 598765.814 
J 1464663.241 598833.995 
J 1464661.358 598842.583 
J 1464692.946 598774.867 
J 1464636.947 598891.117 
J 1464681.208 598792.889 
J 1464613.352 598945.101 
J 1464662.517 598852.609 
J 1464607.023 598958.638 
J 1464632.517 598904.57 
J 1464688.372 598780.427 
J 1464596.954 598977.229 
J 1464633.262 598895.435 
J 1464565.406 599047.646 
J 1464626.932 598908.972 
J 1464673.957 598815.48 
J 1464694.522 598767.353 
J 1464600.693 598972.176 
u 1464663.241 598833.995 
u 1464687.538 598779.325 
u 1464699.276 598761.329 
J 1464626.011 598918.025 
J 1464586.358 598998.468 
J 1464653.858 598855.574 
u 1464667.628 598829.017 
J 1464674.879 598806.4271 
J 1464578.986 599011.518 
u 1464608.839 598950.052 
J 1464620.603 598922.51 
u 1464639.592 598881.897 
J 1464572.656 599025.055 
J 1464646.358 598868.564 
u 1464680.287 598801.942 
J 1464587.517 599008.493 
J 1464595.017 598995.503 
J 1464614.273 598936.047 
J 1464580.017 599021.484 
J 1464566.326 599038.593 
J 1464575.744 599022.135 
J 1464593.858 598985.477 
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·,Date· 
collected 

. Sample Id 

09 /14/200~ 1426 -ET-003 
09Ti4/200U426 -ET- 025 
09714/200-41426 -ET- 027 
09/14/200-41426 -B- 033 
09/14/200-41426 -ET-027FD 
09/14/200-41426 -ES -018 
09/14/20041426 -B-015 
09 /14/200-ll426 -B- 012 
09/14/200-41426-ES- 032 
09714/200-41426 -B-03 0 
09/15/20041426-WS-038 
09/14/2 00-41426 -ET- 02 9 
09/14/20041426 -ES- 013 
09/15/20041426-B-040 
09/15/20041426 -WS-041 
09/15/20041426 -B-044 
09/14/200-41426-WS-004 
09714/200-li426-WS-023 
09T14-/2004 1426 -B-005 
09/15/20041426-ET-045 
09/14/20041426 -B-011 
09/14/20041426 -B-015 
09/14/20041426 -B-033FD 
09/14/200-ll426 -ET-027 
09/14/200-41426 -ET-027FD 
09/14/200-41426 -ES-018 
09/14/20041426 -B- 012 
09/14/200ii426-B-033 
09 714/200-41426 -ES-013 
09/14/20041426 -ES-032 
09/14/200-41426 -ES- 016 
09/14/200-41426 -ET-029 
09/14/200-41426 -ET- 031 
09/14/20041426 -ws- o23 
09714/20041426 -B- 030 
09/15/200-41426-ES-039 
09/15/20041426-WS-043 
09/14/20041426 -WS-026 
09/157200-41426 -ws- 03 a 
09/15/200-41426-ES-042 
o9 /14/20041426 -ws- 021 

PRS 426 

PRS 426 Verification Sampling Results 

cAs ~ame • • ki·~~it~, M~:;~;~ ~!~~l ~~::t +~f~W~I t:d ~~~i· 
'· 

· Y Coord: X Coord 

•.'._:__:____ 

Radium-226 0.3100001 PCI/G I 3.01 I PCI/G I 0.25 J I 11464572.5171599034.474 
Radium-226 0. 2600001 PCI/G ~01 I PCI/G I 0. 26 u I 11464640.0171 598891. sa 
Radium-228 1.2900001 PCI/G I 3.06 I PCI/G I 0.46 1464647.5171598878.589 
Radium-228 1.2300001 PCI/G I 3.06 I PCI/G I 0.52 1464663.2411598833.995 
Radium-228 1.1500001 PCI/G 1). ~ I PCI/G I 0. 39 1464647.5171598878.589 
Radium-228 1.1300001 PCI/G r 3.06 1-PCI/G I 0.38 1464619.6821598931.563 
Radium-228 1.0100001 PCI7G 13.66 IPCI/G I 0.59 1464608.8391598950.052 
Radium-228 1.0000001 PCI/G I 3.06 1-i?CI/G I 0.41 1464596.9541598977.229 
Radium-228 0.9300001 PCI/G I 3.06 I PCI/G I 0.46 1464661.3581598842.583 
Radium-228 0.9000001 PCI7G I 3.06 I PCI/G I 0.36 1464653.8581598855.574 
Radium-228 0.8800001 PCI/G ,- 3.66 I PCI/G I 0.47 1464681.2081598792.889 
Radium-228 0.8200001 PCI/G I 3.06 I PCI/G I 0.47 1464655.0171598865.599 
Radium-228 0. 8000001 PCI7G I 3. 06 I PCI/G I 0. 43 1464600.6931598972.176 
Radium-228 0.7500001 PCI/G I 3.06 IPC-I/G I 0.38 1464688.3721598780.427 
Radium-228 0.6500001 PCI/G I 3.06 I PCI/G I 0.48 1464687.5381598779.325 
Radium-228 0.6400001 PCI/G f 3.06 I PCI/G I 0.23 1464694.5221598767.353 
Radium-228 0. 5500001 PCI/G I 3. 06 I PCf/G I 0. 28 1464572.6561599025.055 
Radium-228 0. 5500001 PCI/G ,-3. 66 I PCI/G I 0. 45 1464633.2621598895.435 
Radium-228 0.5300001 PCI/G 1].~1 PC!lG I 0.25 1464575.7441599022.135 
Radium-228 0.5300001 PCI/G I 3.06 I PCI/G I 0.47 1464699.2761598761.329 
Radium-228 0.4700001 PCI/G I 3.06 I PCI/G I 0.37 1464593.8581598985.477 
Thallium-208 0.4100001 PCI/G I 0.498 I PCI/G I 0.11 1464608.8391598950.052 
Thallium-208 0.3900001 PCI/G (0.498 I PCI/G I 0.08 1464663.2411598833.995 
Thallium-208 0.3700001 PCI/G I 0.498 I PCI/G I 0.12 1464647.5171598878.589 
Thallium-208 0.3500001 PCI/G I 0.498 1-i?CI/G I 0.13 1464647.5171598878.589 
Thallium-208 0.3200001 PCI/G r 0.498 1-PCI/G I 0.11 1464619.6821598931.563 
Thallium-208 0.3160001 PCITG (0.498--(Pcf/G I 0.079 1464596.9541598977.229 
Thallium-208 0.3100001 PCI/G I 0.498 I PCI/G I 0.15 1464663.2411598833.995 
Thallium-208 0.3000001 PCI/G ro.498 I PCI/G I 0.1 1464600.6931598972.176 
Thallium-208 0.3000001 PCI/G I 0.498 I PCI/G I 0.12 1464661.3581598842.583 
Thallium-208 0.2900001 PCI/G I 0.498 I PCI/G I 0.12 1464613.3521598945.101 
Thallium-208 0.2900001 PCI/G 10.498 I PCI/G I 0.09 1464655.0171598865.599 
Thallium-208 0. 2900001 PCI/G (0. 498-1 PCI/G I 0.15 1464662.5171598852.609 
Thallium-208 0. 2600001 PCI/G I 0. 498 I PCi/G I 0. 07 1464633.2621598895.435 
Thallium-208 0. 2600001 PCI/G r-o-. 498-J PCI/G I 0. 099 1464653.8581598855.574 
Thallium-208 0.2600001 PCI/G I 0.498 I PCI/G I 0.12 1464686.6171598788.404 
Thallium-208 0. 2600001 PCI/G r-o.498l PCI/G I 0.10 1464693.8681598765.814 
Thallium-208 0.2500001 PCI/G I 0.498 I PCI/G I 0.12 1464639.5921598881.897 
Thallium-208 0.2500001 PCI/G l-0.498-l PCI/G I 0.10 1464681.2081598792.889 
Thallium-208 0.2320001 PCI/G I 0.498 I PCI/G I 0.097 1464692.9461598774.867 
Thallium-208 0.2280001 PCI/G I 0.498 1-PCI/G I 0.075 1464626.9321598908.972 
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·.;,: Date .· 
Cdllect:.ed 

09/14/2004 
09114/2004 
09/15/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09}14/2004 
09/14/2004 
09/15/2004 
09/15/2004 
09/15/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/15/2004 
09/14/2004 
09_115/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/14/2004 

• 09/14/2004 
I 09/14/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/15/2004 
09/14/2004 
09}15/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/15/2004 
09/14/2004 
09/14/2004 
09/14/2004 
09/15/2004 

PRS 426 

. sainple · rd . 

' ·., ......... ; 
426-WS-019 
426-B-011 
426-WS-036 
426-WS-007 
426-ES-014 
426-WS-017 
426-B-028 
426-ES-001 
426-WS-002 
426-B-040 
426-WS-041 
426-ES-035 
426-ET-022 
426-B-009 
426-WS-004 
426-B-024 
426-ES-037 
426-B-005 
426-B-044 
426-ET-025 
426-ES-013 
426-WS-007 
426-B-012 
426-B-015 
426-WS-023 
426-ET-027 
426-B-033FD 
426-WS-026 
426-ES-018 
426-ET-031 
426-ES-039 
426-ET-027FD 
426-ET-045 
426-B-011 
426-WS-004 
426-B-033 
426-B-040 
426-WS-021 
426-B-009 
426-B 030 
426-WS-041 

PRS 426 Verification Sampling Results 
:. ..· .. · .... :;· .... 1/···< ... . units'' . b~~nup : un.it::~.·· ···.::.·. •. 'i'::·,·.· .. 

··CAs :Nci';ne. · . :. ' . .·. }~ 

• ··of ·····of Detection 
. Results objecti 

, ·Limit' . .. . 
Measure . 'v'e r.ie!asure ·.: ,, .. 

.. ··:·:. ... . •"'· . ·:·>' : .. ::·:·. "., .:·' .. ~::. 

Thallium-208 0.223000 PCI/G 0.498 PCI/G 0.068 
Thallium-208 0.218000 PCI/G 0.498 PCI/G 0.078 
Thallium-208 0.216000 PCI/G 0.498 PCI/G 0.093 
Thallium-208 0.210000 PCI/G 0.498 PCI/G 0.10 
Thallium-208 0.200000 PCI/G 0.498 PCI/G 0.10 
Thallium-208 0.200000 PCI/G 0.498 PCI/G 0.096 
Thallium-208 0.196000 PCI/G 0.498 PCI/G 0.064 
Thallium-208 0.194000 PCI/G 0.498 PCI/G 0.078 
Thallium-208 0.194000 PCI/G 0.498 PCI/G 0.086 
Thallium-208 0.193000 PCI/G 0.498 PCI/G 0.078 
Thallium-208 0.190000 PCI/G 0.498 PCI/G 0.082 
Thallium-208 0.186000 PCI/G 0.498 PCI/G 0.090 
Thallium-208 0.174000 PCI/G 0.498 PCI/G 0.098 
Thallium-208 0.170000 PCI/G 0.498 PCI/G 0.082 
Thallium-208 0.168000 PCI/G 0.498 PCI/G 0.080 
Thallium-208 0.164000 PCI/G 0.498 PCI/G 0.089 
Thallium-208 0.156000 PCI/G 0.498 PCI/G 0.092 
Thallium-208 0.148000 PCI/G 0.498 PCI/G 0.062 
Thallium-208 0.145000 PCI/G 0.498 PCI/G 0.070 
Thallium-208 0.051000 PCI/G 0.498 PCI/G 0.051 
Thorium-228 1.130000 PCI/G 2.6 PCI/G 0.14 
Thorium-228 1.100000 PCI/G 2.6 PCI/G 0.16 
Thorium-228 1.080000 PCI/G 2.6 PCI/G ' 0.15 
Thorium-228 1.080000 PCI/G 2.6 PCI/G 0.16 
Thorium-228 1.050000 PCI/G 2.6 PCI/G 0.11 
Thorium-228 1.050000 PCI/G 2.6 PCI/G 0.05 
Thorium-228 1.020000 PCI/G 2.6 PCI/G 0.09 
Thorium-228 0.980000 PCI/G 2.6 PCI/G 0.07 
Thorium-228 0.970000 PCI/G 2.6 PCI/G 0.14 
Thorium-228 0.910000 PCI/G 2.6 PCI/G 0.05 
Thorium-228 0.910000 PCI/G 2.6 PCI/G 0.06 
Thorium-228 0.890000 PCI/G 2.6 PCI/G 0.06 
Thorium-228 0.840000 PCI/G 2.6 PCI/G 0.08 
Thorium-228 0.820000 PCI/G 2.6 PCI/G 0.13 
Thorium-228 0.810000 PCI/G 2.6 PCI/G 0.16 
Thorium-228 0.810000 PCI/G 2.6 PCI/G 0.06 
Thorium-228 0.810000 PCI/G 2.6 PCI/G 0.07 
Thorium-228 0.800000 PCI/G 2.6 PCI/G 0.16 
Thorium-228 0.790000 PCI/G 2.6 PCI/G 0.13 
Thorium-228 0.790000 PCI/G 2.6 PCI/G 0.06 
Thorium 228 0.790000 PCI/G 2.6 PCI/G 0.05 

--
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Lab . Data 
. Qual Qual 

u 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

I 
I. 

i I 
I . , 
· x Coord~ r . 
i . ~ 
11464620.603 
,1464593.858 
!1464674. 879 
!1464578. 986 
:1464607.023 
1464614.273 
:1464646.358 
•1464565.406 
1464566.326 
1464688.372 
H64687.538 
H64673.957 
1464632.517 
Cl.464586.358 
1464572.656 
1464636.947 
1464680.287 
!1.464575.744 
1464694.522 
1464640.017 
!1.464600.693 
!1.464578.986 
1464596.954 
1464608.839 
1464633.262 
il464647.517 
1464663.241 
1464639.592 
!1.464619.682 
1464662.517 
1464686.617 
1464647.517 
1464699.276 
1464593.858 
1464572.656 
1464663.241 
1464688.372 
1464626.932 
1464586.358 
1464653.858 
1464687.538 

. ~' ; 

Y Coord., 

598922.51 
598985.477 
598806.427 
599011.518 
598958.638 
598936.047 
598868.564 
599047.646 
599038.593 
598780.427 
598779.325 

598815.48 
598904.57 

598998.468 
599025.055 
598891.117 
598801.942 
599022.135 
598767.353 

598891.58 
598972.176 
599011.518 
598977.229 
598950.052 
598895.435 
598878.589 
598833.995 
598881.897 
598931.563 
598852.609 
598788.404 
598878.589 
598761.329 
598985.477 
599025.055 
598833.995 
598780.427 
598908.972 
598998.468 
598855.574 
598779.325 
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PRS 426 Verification Sampling Results 

,¢crliected ;: Sample Id. · · ·cAs Name. ,' · . :ResU.i't:s,;O · · 0:f;:~· obje'ct'i· '. fT: Dete.cti()h Lab 
) :lioate . : . ~- •' . . •,· ./fii!:''/;,\)':·;{· :tidiis'f ci~~ritip : tJnlis ' :.· · .. : ·.. y ' ' . 

··<;;:. :·. . ,: . ·. .:.• . .: :~:: ~. "> i!U~:::):;.~~.··:< M~a~~¥~: .,:;H:Y:~;; . ~~is~,~~ i·' .. F.T.~~;- . Qj~:~ 
09115120041426 -ES-042 IThorium-228 0.7900001 PCIIG 2.6 PCIIG 0.06 J 
09 I 1512 0041426 -Wtf- 043 !Thorium- 22 8 0.7900001 PCIIG 2.6 PCIIG 0.09 J 
09114120041426 -ES- 014 IThorium-228 0.7700001 PCIIG 2.6 PCIIG 0.18 J 
09114120041426 -B-024 IThorium-22 8 0.7700001 PCIIG 2.6 PCI/G 0.07 J 
09114120041426 -B-028 IThorium-228 0.7700001 PCIIG 2.6 PCIIG 0.09 J 
09114/20041426 -ET-02 9 IThorium-228 0.7600001 PCIIG 2.6 PCIIG 0.08 J 
09I1-SI2004I426-wS:o3-8 -IThorium-228 0.7300001 PCI/G 2.6 PCIIG 0.07 J 
09114/20041426 -B-005 IThorium-228 0.7200001 PCIIG 2.6 PCI7G 0.19 J 
09114/20041426 -ES- 032 IThorium-228 0. 7200001 PCIIG 2.6 PCIIG 0.08 J 
09714l2004l426-W8-=-01_7_ -IThoi:ium-228 0. 7100001 PCIIG 2.6 PCIIG 0.14 J 
091141200'1 1426 -ES-001 IThorium-228 0.6900001 PCIIG 2.6 PCIIG 0.16 J 
09 li412004I426 -WS-002 IThorium-228 0.6700001 PCIIG 2.6 PCIIG 0.21 J 
09114120041426 -ET- 022 IThorium-228 0.6700001 PCIIG 2.6 PCI7G 0.14 J 
09114120041426 -ES- 016 IThorium-228 0.6200001 PCIIG 2.6 PCIIG 0.19 J 
09115120041426 -ES-035 -IThorium-228 0.6200001 PCI7G 2.6 PCIIG 0.07 J 
09li572004l42G:.ES:034- JThorium-228 0.6100001 PCIIG 2.6 PCIIG 0.07 J 
09115120041426 -B-044 IThorium-228 0.6000001 PCIIG 2.6 PCIIG 0.1 J 
09I15I2004I426-WS-036 IThorium-228 0.5500001 PCIIG 2.6 PCIIG 0.06 J 
09I14I2004I426 -ws- 019 -IThorium-22 8 0.4800001 PCIIG 2.6 PCI/G 0.12 J 
09115120041426 -ES- 03 7 IThorium-228 0.4200001 PCIIG 2.6 PCIIG 0.09 J 
09115120041426 -ET-008 IThorium-228 0.3800001 PCIIG 2.6 PCIIG 0.17 J 
09I14I2004I426.:.Es=-6io !Thorium-228 0.3600001 PCI7G 2.6 PCI7G 0.14 J 
09li4l2004l426 -ET- 025 IThorium-228 0.3400001 PCIIG 2.6 PCIIG 0.06 J 
09 I 14}2 004142 6- ET- 003 IThori urn- 22 8 0.3300001 PCIIG 2.6 PCIIG 0.18 J 
09 I 1512 004142 6- ET- 006 JThclrium- 228 0.2500001 PCIIG 2.6 PCI7G 0.15 J 
09115/20041426-ET-010 IThorium-228 0.2400001 PCIIG 2.6 PCI/G 0.20 J 
09I14I2004I426 -ws- o67 -IThorium-23 o 1. 8500001 PCIIG 2.8 PCI7G 0.1 
09114/20041426 -ET- 029 IThorium-230 1. 7300001 PCIIG 2.8 PCIIG 0.05 
09114/20041426 -B- 012 IThorium-23 0 1.6500001 PCIIG 2.8 PCIIG 0.08 
0 9 I 14/2 004142 6:..E'i'='03T JThod urn- 23 o 1. 6200001 PCI/G 2.8 PCIIG 0.05 
09I14I2004I426-B-033FD IThorium-230 1.5700001 PCIIG 2.8 PCIIG 0.05 
09114120041426 -ET- 027 IThorium-230 1. 4900001 PCIIG 2.8 PCIIG 0.04 
09 I :14/2 004142 6 -B- 015 IThori urn- 2 3 o 1.4500001 PCIIG 2.8 PCIIG 0.09 
09li4/2004I426-B-028 -IThorium-230 1.4300001 PCIIG 2.8 PCIIG 0.06 
09115120041426 -ES- 03 9 IThorium-230 1. 4300001 PCI/G 2.8 PCIIG 0.03 
09/1412 0041426- ES- o 1.3 IThori urn- 2 3 o 1. 4200001 PCIIG 2.8 PCIIG 0.05 
09/14120041426 -B-024 IThorium-230 1.4200001 PCIIG 2.8 PCIIG 0.03 
09115120041426 -ET- 010 IThorium-230 1.4000001 PCIIG 2.8 PCIIG 0.09 
09714120041426 -B- 005- -!Thorium-230 1. 3700001 PCI7G 2.8 PCIIG 0.08 
09114120041426-ET-022 IThorium-230 1.3600001 PCIIG 2.8 PCIIG 0.06 
09/14120041426 -ws- 023 !Thorium-230 1.3600001 PCIIG 2.8 PCIIG 0.05 
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bat a/ '· x coard " 
Qual . • .. · ·.· ·· .· .. 1 .. · ...... ·. ·: .. . ,, ·'.;'':.· .;·· . 

Y Coord .. 

1464692.9461598774.867 
1464693.8681598765.814 
1464607.0231598958.638 
1464636.9471598891.117 
1464646.3581598868.564 
1464655.0171598865.599 
1464681.2081598792.889 
1464575.7441599022.135 
1464661.3581598842.583 
1464614.2731598936.047 
1464565.4061599047.646 
1464566.3261599038.593 
1464632.5171 598904.57 
1464613.3521598945.101 
1464673.9571 598815.48 
1464667.6281598829.017 
1464694.5221598767.353 
1464674.8791598806.427 
1464620.6031 598922.51 
1464680.2871598801.942 
1464587.5171599008.493 
1464626.0111598918.025 
1464640.0171 598891.58 
1464572.5171599034.474 
1464580.0171599021.484 
1464595.0171598995.503 
1464578.9861599011.518 
1464655.0171598865.599 
1464596.9541598977.229 
1464662.5171598852.609 
1464663.2411598833.995 
1464647.5171598878.589 
1464608.8391598950.052 
1464646.3581598868.564 
1464686.6171598788.404 
1464600.6931598972.176 
1464636.9471598891.117' 
1464595.0171598995.503 
1464575.7441599022.135 
1464632.5171 598904.57 
1464633.2621598895.435 



PRS 426 Verification Sampling Results 

Date ... ,,... . , ..... 

Collected~ sample )d<;: . ,·. . . . : .... > 1.··: 
. . .·•: ..... ,. .. :. ···' ::: ·· ... · ,. Jnft~. cf~anuJ? ~nits Det~~tionl· Lab., Data! · • 

CAS. Name··,.:·' -Results. · .·: ·O. f_··.·· .. ObJ. ect1 ·,, of .. ,... : . · · . ·· . . · · :· · · ·I · X Coord' · · <'' · · ·· ·· •' . · · · · · · .. · ·. · · ... .- : ..... : . · I.iimit Qual Qual:· 
Measure · ···ve. Measure · .. , · ' ,, . . . ' 

Y Coord 

09114/20041426-ES-016 Thorium-230 1. 350000 PCIIG 2.8 PCIIG 0.09 1464613.3521598945.101 
09 I 1512 0041426 -ES- 042 Thorium-230 1.350000 PCI/G 2.8 PCIIG 0.05 ,1464692.9461598774.867 
09/14720041426 -ES-018 Thorium-230 1.340000 PCIIG 2.8 PCIIG 0.07 1464619.6821598931.563 
09114-120041426 -ET- 027FD Thorium-230 1.310000 PCIIG 2.8 PCIIG 0.07 1464647.5171598878.589 
09114720041426 -ES-001 Thorium-230 1.300000 PCIIG 2.8 PCI7G 0.10 1464565.4061599047.646 
09 I 1512 oo4142 6-8-040 Thorium-230 1. 260000 PCIIG 2.8 PCIIG 0.05 1464688.3721598780.427 
09114120041426-8-009 Thorium-230 1. 230000 PCIIG 2.8 PCI/G 0.07 1464586.3581598998.468 
09714/20041426 -WS-004 Thorium-230 1. 220000 PCI7G 2.8 PCIIG 0.07 1464572.6561599025.055 
09115120041426-WS-038 Thorium-230 1.190000 PCIIG 2.8 PCIIG 0.03 1464681.2081598792.889 
09T14I2004I426 -WS-017 Thorium-230 1.180000 PCI7G 2.8 PCI/G 0.06 1464614.2731598936.047 
09114120041426-ES-032 Thorium-230 1.160000 PCIIG 2.8 PCIIG 0.04 1464661.3581598842.583 
0911SI2004I426-ET-045 Thorium-230 1.130000 PCIIG 2.8 PCIIG 0.04 1464699.2761598761.329 
09114120041426 -WS-002 Thorium-230 1.110000 PCI/G 2.8 PCIIG 0.09 1464566.3261599038.593 
09114120041426-8-011 Thorium-230 1.110000 PCI7G 2.8 PCIIG 0.06 1464593.8581598985.477 
09114120041426 -WS-019 Thorium-230 1.100000 PCIIG 2.8 PCIIG 0.06 1464620.6031 598922.51 
09114120041426-WS-021 Thorium-230 1.080000 PCI/G 2.8 PCI7G 0.08 1464626.9321598908.972 
09114120041426-WS-026 Thorium-230 1.080000 PCIIG 2.8 PCIIG 0.03 1464639.5921598881.897 
09115/20041426 -ES- 035 Thorium-230 1.070000 PCIIG 2.8 PCIIG 0.05 1464673.9571 598815.48 
09114120041426 -ES-014 Thorium-230 1. 050000 PCIIG 2.8 PCI7G 0.07 1464607.0231598958.638 
o 911512 oo41426 -ws- 043 Thorium-230 1.030000 PCIIG 2.8 PCIIG 0.05 1464693.8681598765.814 
09115120041426 -WS-041 Thorium-230 0.990000 PCIIG 2.8 PCIIG 0.05 J 1464687.5381598779.325 
0911SI2004I426-ET-006 Thorium-230 0.980000 PCI7G 2.8 PCIIG 0.1 J 1464580.0171599021.484 
09114120041426 -ET- 003 Thorium-230 0.920000 PCIIG 2.8 PCIIG 0.1 J 1464572.5171599034.474 
09114120041426 -ES-020 Thorium-230 0.890000 PCIIG 2.8 PCIIG 0.07 J 1464626.0111598918.025 
09114120041426 -ET-025 Thorium-230 0.870000 PCIIG 2.8 PCIIG 0.05 J 1464640.0171 598891.58 
09 I 1512 004142 6- ET- 008 Thorium-230 0.800000 PCIIG 2.8 PCIIG 0.07 J 1464587.5171599008.493 
09 lf512 0041426 -WS-036 Thorium-230 0.710000 PCI/G 2.8 PCIIG 0.04 J 1464674.8791598806.427 
09 I 1512 oo41426 -8-044 Thorium-230 0.630000 PCIIG 2.8 PCIIG 0.05 J 1464694.5221598767.353 
09 I 1512 0041426 -ES- 034 Thorium-230 0.580000 PCIIG 2.8 PCIIG 0.05 J 1464667.6281598829.017 
09114120041426-8-033 Thorium-230 0.480000 PCIIG 2.8 PCI7G 0.03 J 1464663.2411598833.995 
09114120041426-8-03 0 Thorium-230 0.370000 PCIIG 2.8 PCIIG 0.03 J 1464653.8581598855.574 
09I15I2004I426-ES-037 Thorium-230 0.198000 PCIIG 2.8 PCIIG 0.062 J 1464680.2871598801.942 

> 
~ -........ 

09/14120041426-ET-027 Thorium-232 
09114120041426-8-033 Thorium-232 
09I14I2004I426-8-033FD Thorium-232 
097i4l2004l426 -ES- 013 Thorium-232 
09 I 1472 0041426 -ET- 02 7FD Thorium-232 

1.290000 
1.230000 
1.170000 
1.150000 
1.150000 

PCI7G 
PCIIG 
PCIIG 
PCI/G 
PCIIG 

2.1 
2.1 
2.1 
2.1 
2.1 

1464647.5171598878.589 
1464663.2411598833.995 
1464663.2411598833.995 
1464600.6931598972.176 
1464647.5171598878.589 

PCIIG 0.46 
PCIIG 0.52 
PCIIG 0.03 
PCIIG 0.05 
PCIIG 0.39 --o 

~ 

09 I 1412 0041426 -ES- 018 
09114120041426 -WS-007 
09114120041426-8-011 

Thorium-232 
Thorium-232 
Thorium-232 

1.130000 
1.090000 
1.050000 

PCIIG 
PCI/G 
PCIIG 

2.1 
2.1 
2.1 

1464619.6821598931.563 
1464578.9861599011.518 
1464593.8581598985.477 

PCI/G 0.38 
PCIIG 0.09 
PCIIG 0.06 

o 9 I 1412 oo4l426 -8-012 Thorium-232 1.030000 PCIIG 2.1 PCIIG 0.06 1464596.9541598977.229 
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:P 
..j --......__ -~ 
~ 

··.· ,io~te ·• 
Collected 
. . ·.;!. 

· Sample rd 

0971.4120041426 -ET-027 
09/14/20041426-8-015 
09714120041426 -B- 012 
09114120041426 -B- 028 
09/14120041426 -B-033 
09114120041426 -ES- 032 
09/14120041426-ET-031 
09 I 1412004142 6- ET- 02 9 
09I1SI2004I426-ES-039 
09/14120041426 -B- 030 
09114120041426 -B- 015 
09I14I2004I426-ET-027FD 
09115/20041426 -ws- 038 
09]14120041426-WS-021 
09114120041426 -B- 030 
0971412 0041426 -ES -001 
09115120041426-ES-042 
09115120041426 -ET- 045 
09115/20041426 -B- 040 
09/14/20041426 -ET- 029 
09114120041426 -ES- 018 
09/14120041426 -ES- 013 
09114120041426 -ES- 032 
09114120041426-ES-014 
09114120041426 -ES- 016 
09114120041426-WS-017 
09I1SI2004I426 -WS-041 
09115120041426 -B-040 
09/14120041426 -WS-002 
097i4l2004l426 -WS-023 
09115120041426-WS-038 
09I15I2004I426-WS-043 
09114/20041426 -B- 005 
09114120041426 -ET- 022 
09I14I20041426 -ws- 026 
09115)20041426 -WS-041 
o9 114120041426 -ws- 019 
09115120041426 -B- 044 
09114120041426 -B-024 
09114120041426 -WS-004 
09115120041426-WS-036 

PRS 426 

PRS 426 Verification Sampling Results 

CAS Name·· · '· Restlit's •. , , u~l{s' 6!~:~~~ ' ~~\t:~ j'ne~~~~!o,nl or:a{ 16~:~ 
Measure . ve :. , Measure 

X Coord: · Y Coord· 

Thorium-232 1.010000 PCIIG I 2.1 PCIIG 0.03 1464647.5171598878.589 
Thorium-232 1.010000 PCI]G I 2.1 PCI/G 0.59 1464608.8391598950.052 
Thorium-232 1.000000 PCIIG I 2.1 PCI/G 0.41 1464596.9541598977.229 
Thorium-232 1.000000 PCIIG I 2.1 PCI/G 0.05 1464646.3581598868.564 
Thorium-232 0.930000 PCI7G I 2.1 PCI/G 0.05 J 1464663.2411598833.995 
Thorium-232 0.930000 PCIIG I 2.1 PCIIG 0.46 1464661.3581598842.583 
Thorium-232 0.910000 PCI/G I 2.1 PCIIG 0.05 J 1464662.5171598852.609 
Thorium-232 0.900000 PCIIG I 2.1 PCI/G 0.05 J 1464655.0171598865.599 
Thorium-232 0.900000 PCIIG I 2.1 PCIIG 0.03 J 1464686.6171598788.404 
Thorium-232 0.900000 PCI/G I 2.1 PCI/G 0.36 1464653.8581598855.574 
Thorium-232 0.890000 PCIIG I 2.1 PCIIG 0.08 J 1464608.8391598950.052 
Thorium-232 0.890000 PCIIG I 2.1 PCIIG 0.05 J 1464647.5171598878.589 
Thorium-232 0.880000 PCI/G I 2.1 PCI/G 0.47 1464681.2081598792.889 
Thorium-232 0.860000 PCIIG I 2.1 PCI/G 0.05 J 1464626.9321598908.972 
Thorium-232 0.850000 PCIIG I 2.1 PCI/G 0.04 J 1464653.8581598855.574 
Thorium-232 0.840000 PCIIG I 2.1 PCI/G 0.07 J 1464565.4061599047.646 
Thorium-232 0.840000 PCIIG I 2.1 PCIIG 0.05 J 1464692.9461598774.867 
Thorium-232 0.840000 PCIIG I 2.1 PCI/G 0.05 J 1464699.2761598761.329 
Thorium-232 0.830000 PCIIG I 2.1 PCI/G 0.03 J 1464688.3721598780.427 
Thorium-232 0.820000 PCIIG I 2.1 PCI/G 0.47 1464655.0171598865.599 
Thorium-232 0.810000 PCIIG I 2.1 PCIIG 0.05 J 1464619.6821598931.563 
Thorium-232 0.800000 PCIIG I 2.1 PCI/G 0.43 1464600.6931598972.176 
Thorium-232 0.790000 PCIIG I 2.1 PCIIG 0.03 J 1464661.3581598842.583 
Thorium-232 0.780000 PCIIG I 2.1 PCI/G 0.06 J 1464607.0231598958.638 
Thorium-232 0.770000 PCI/G I 2.1 PCI/G 0.09 J 1464613.3521598945.101 
Thorium-232 0.760000 PCIIG I 2.1 PCI/G 0.07 J 1464614.2731598936.047 
Thorium-232 0.760000 PCI/G I 2.1 PCI/G 0.05 J 1464687.5381598779.325 
Thorium-232 0.750000 PCIIG I 2.1 PCI/G 0.38 1464688.3721598780.427 
Thorium-232 0.740000 PCIIG I 2.1 PCI/G 0.11 J 1464566.3261599038.593 
Thorium-232 0.730000 PCIIG I 2.1 PCIIG 0.03 J 1464633.2621598895.435 
Thorium-232 0.730000 PCIIG I 2.1 PCI/G 0.06 J 1464681.2081598792.889 
Thorium-232 0.730000 PCIIG I 2.1 PCIIG 0.03 J 1464693.8681598765.814 
Thorium-232 0.680000 PCI/G I 2.1 PCIIG 0.07 J 1464575.7441599022.135 
Thorium-232 0.670000 PCIIG I 2.1 PCI/G 0.02 J 1464632.5171 598904.57 
Thorium-232 0.670000 PCIIG I 2.1 PCIIG 0.03 J 1464639.5921598881.897 
Thorium-232 0.650000 PCIIG I 2.1 PCIIG 0.48 1464687.5381598779.325 
Thorium-232 0.640000 PCI/G I 2.1 PCI/G 0.06 J 1464620.6031 598922.51 
Thorium-232 0.640000 PCIIG I 2.1 PCIIG 0.23 1464694.5221598767.353 
Thorium-232 0.630000 PCIIG I 2.1 PCIIG 0.03 J 1464636.9471598891.117 
Thorium-232 0.620000 PCIIG I 2.1 PCIIG 0.06 J 1464572.6561599025.055 
Thorium-232 0.620000 PCIIG I 2.1 PCIIG 0.04 J 1464674.8791598806.427 
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09/15/200! 426-ES-034 
09/15/200! 426-ES-035 
09/14/200! 426-B-009 
09/14/200! 426-WS-004 
09/14/200! 426-WS-023 
09/15/200! 426-B-044 
09/14/2004 426-B-005 
09/15/2004 426-ET-045 
09/14/2004 426-ES-020 
09/14/2004 426-B-011 
09/15/200! 426-ES-037 
09/15/2004 426-ET-008 
09/14/200! 426-ET-003 
09/15/2004 426-ET-006 
09/14/200,1 426-ET-025 

. 0 9/:1.5/2 O_Ot 426-ET-010 

PRS 426 

PRS 426 Verification Sampling Results 

:'· .· ;·. ;:; ' }.i'nit~ cie;anup ,,.,, '.: . .·' 

·" 
,·'-·.·· 

.. 
•,units o~tecidon .· ... it .• >Of ·: Objecti .at··· 

. ~· . 
·· ......•.•.... . : ~e~sure :; ,v~· .. Measi.n:'e 

> .. Limit .. · 
' ' . : .· 

'' ·.~ •· · .... ·' .J• 

Thorium-232 0.610000 I?CI/G 2.1 I?CI/G 0.06 
Thorium-232 0.580000 I?CI/G 2.1 PCI/G 0.03 
Thorium-232 0.550000 PCI/G 2.1 I?CI/G 0.06 
Thorium-232 0.550000 PCI/G 2.1 PCI/G 0.28 
Thorium-232 0.550000 PCI/G 2.1 PCI/G 0.45 
Thorium-232 0.550000 PCI/G 2.1 PCI/G 0.05 
Thorium-232 0.530000 PCI/G 2.1 PCI/G 0.25 
Thorium-232 0.530000 PCI/G 2.1 PCI/G 0.47 
Thorium-232 0.480000 PCI/G 2.1 PCI/G 0.04 
Thorium-232 0.470000 PCI/G 2.1 I?CI/G 0.37 
Thorium-232 0.430000 PCI/G 2.1 PCI/G 0.05 
Thorium-232 0.420000 PCI/G 2.1 PCI/G 0.09 
Thorium-232 0.370000 PCI/G 2.1 PCI/G 0.12 
Thorium-232 0.290000 PCI/G 2.1 PCI/G 0.06 
Thorium-232 0.260000 PCI/G 2.1 PCI/G 0.05 
Thorium-232 0.240000 PCI/G ' 2.1 PCI/G 0.12 
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:· ' ' Lab Oat~ 
: 

·' X Coord · ·y .coorCi. 
QuCl,l Qual! 

.. ·.· I 
J 1 1464667.628 598829.017 
J I 1464673.957 598815.48 
J I 1464586.3.58 598998.468 

: 1464572.656 599025.055 
: 1464633.262 598895.435 

J I 1464694.522 598767.3531 
1464575.744 599022 .135] 

i 1464699.276 598761.329, 
J 1464626.011 598918.0251 

1 1464593.858 598985.477 
J I 1464680.287 598801. 942J 
J I 1464587.517 599008.4931 
J 1 1464572.517 599034.474 
J . 1464580.017 599021.484! 
J ; 1464640.017 598891.58 
J I 1464595.017 598995.5031 
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I STD VSAP BACKFILL INFO 
This information will be represented in the Data Report. 

TH \~ PAY,. CQtJ~ T(TL'IES S"VBM11TA{_ 
/_.-oF 8~~ 

C..-For: 1>\<5 L\2(:, 

Checklist: 
(per Section 5.6 of Std VSAP, Final, Aug 04) 

e1\ final Graphic 

- -· ·-----------~ 

PER .SE: CTtor-.J 5. b 6 F STD. 

v .s P-r P . . . f? AccJ-·l i_:~ :- At-J I 
F>PJ) ce:e-c u r:) N sv ,)p, 1 iT A-t..... 

0 F rJ... i? Act"-Pt~c~ (_RA-VJ 
DA-\A Pt&-) w (1r. .4-GL 

r\~U(...;fS L CD . 

(show sample locations & note any >CO and/or >HS) 

~sample results 
(show Dls, HS, COs, and COC std deviation(s)) 

~ecalc of N 
5Wata Review & Validation 

,vAfSign test . 
@ot required if all result-s -<CQ~~ see pg 19/21 of VSAP) 

tJ It ~o~~~u~~~~~~:sults <g))[ null hypothesis is rejecled, MARSSIM]) 

From: <sign/date>O;JJ~" 
9 

to·'J-o( 
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Sampled 9/14/04 Verification PRS 426 UGL 1 of 2 

t:SS PRS :~~ :: -:-. 
SU1: 

I ' ' ' I . __ l . ··- :---·-1---·. i - ··-·-! ! .. ' 
Sample# I Ac-227rMDCI An1-24fTMDCTcs-137l MDC] Co-60 I MDC I Ra-226] MDC I Pu-238] MDC I Th-228] MDC] Th-i3ol MDC I Th-2321 MDC 

426-ES-001 
426-WS-002 
426-ET .003 
426-W8-004 
426-8-005 
426-ET-006 
426-WS-007 
426-ET-008 
426-8-009 
426-ET .01 0 
426-8-011 
426-ES-013 
426-ES-014 
426-8-015 
424-NS-016 
426-WS-017 
426-ES-018 
426-WS-019 · 
426-ES-020 
426-WS-021 
426-ET .022 
426-WS-023 
426-8-024 
426-ET .025 
426-WS-026 
426-ET .027 
426-8-028 
426-ET .029 
426-8..030 

)? 
426-ET-031 
426-ES-032 

_j 426-B-033 

.J 426-ES-034 
426-ES-035 

~ 426-WS-036 

~ 
426-ES-037 

1.1_1_. __ 0.38 :0.38 0.14 .L0.14_;_.9:.9~JQ.Q8j_0:0_8 t.o:_Q~JO:~~ 0.20: o.19 o.19 o.~~ o:6 13~ 0.10 o.~d o.o 
2.1 __ j Q_.?.?_i0.35 0.1? .. !Q·1~

1
.0.:10 .19_.1o_ 1 _0.1_o_ 10.101l O.:J8 0.35 0.10 0.10 0.61 0 . .:.1 1.11 0.09 0.1-J 0.1 

3.1_:_: 0.23 :0.23 o.o9 ____ .!..o.o9 __ Q.06 __ j_Q.Q~: Q:Q?.; q.o1 _Q:!_! 9.2~ .. _0.15 o.1s o.33 o.18 o.92 0.10 o.37 o.1 
4.1 --+ .9.35 ; 0.35 0.1~ !.Q:.!? .. i 9-~9. 1--9~_19.! 0.:.9_6 i 9-Q6,_ 0.4_7 . 0.39. 0.35 0.18 0 ~~ 0.16 : 2~ 0.07 0.62 0.0 
5. ! __ _L Q_.32 . 0.32 0.11 ____ 1_QJ...! .. 9:9!- Q-07. I o_._1_Q i 0.10 0.~? 0.32 I 0.19 0.19 0. I.:. 0. 19 I .31 0.08 0.68 0.0 
1.~ I 0.29 ,0.29 0.10 0.10 _ _Q.O~.J~:QI__] Q-0~ __ !9-Q~-r--0:_3_~_0.19. _ _9.16 0.16 0.25 0.15 0.98 O.iO 0.29 9:0 
6.!__i_0.42 ;o.42 0.15 o.15 __ o.1o __ '...Q_:!Q.I __ Q_._l~-I-Q~ __ 2:..~Q _ __ q.4~- _o.~7 0.11 1.10 0.1~ 1.85 o.1~ 1.o9 o.o 
2.2 I 0.38 i 0.38 0.16 0.16 0.11 0.11~ 0.10 0.10 0.45 0.41 0.21 0.21 038 0.11 0.80 0.01 0.42 o.o 

--7.1 __ _lo.32 :o.32 o.13_ ... Q~~-9:9_~-Jr9!fl(91~~-o:_~Q _§~-~ :o-?oi o.15 o.15 o.79 o.13 1.23 o.o7 o.55 o.o 
3.2 I 0.27 , 0.27 0.09 ~0.09 0.06 0.06 0.06 0.06 0.44 0.30 ; 0.15 0.15 0. 24 0. 20 1 . .10 0.09 0.24 0.1 
8.[-_l_o.39 -: o.39 o.15 --6.15 __ qJ§:_·~~--~_§ __ 9.:_1I

1 
~:-!~:_-~9:_3~ o.?~: o.19 o.19 o.82 o.13 i.1i o.o6 1.o5 o.o 

4.2_--r_: .9.:~~-i o.39 o.19_ Q.-~ o_.:~2 ._9.-1? I 0.13 I 0.1~ .. p.s3 . o.33! o.14 o.14 1 :~ o.14 142 o.o5 1.15 o.o 
5.2 .. ___ j_ 0:.~~ .:.9•53 f--9.:~~- -I 9..:22 .. 0.1 .. ~ . 0.1_~-~ 0:12 0.12 

1 
0. ~0 0.33 j 0.18 0.18 0 II 0. 18 1.05 0 07 0. 78 0.0 

6.2 ____ j__Q.58_;0.58 0.19 ___ /.Q:!~_0..:17 ... 9:.1?!0.-17_i0·1!f 9:~0 0.50! 0.16 0.16 1.08 0.16 1.45 0.09 0.89 0.0 
7.2. :. 0.-~~-:.9.:~31-<?:.!.~ 19.:~~-- 0.14_1().14: 0.15 10 .. 1!)1 (J.72 ·0.53' 0.22 0.14 0~2 0.19 1.35 o.o:: 0.~7 0.0 
8.2 i 0~'!?. j_9_:42 '-'-·0.16_ ! 0._1f5.j 0.12_ -10.-1.21 0.1210.12 0.~1 , 0.39. 0.13 0.13 0.1~ 0.1..J. : 18 0.0~ O.t6 0.0 
9.2 ___ :_ 0:_~.!__; 0.63 ~_.22_.;_Q_.22 I 9:1_?_ ~_9:~?.1 _0._1~ i 0.1~_[ _()_._~~ · 0.65: 0.18 0.18 0.91 0.14 ,_3.1 0.01 0.81 0.0 
10.2 _ ~ o_._3_~--· o.3~- .i>:~_:_q._!~.i- 0_.()9 : g.o_9j o:12; q.1~j o.49 0.41: o.13 o.13 oAa 0.12 1 10 o.os o.64 o.o 
11.2 .: .. O.:~~-:Q:~.--0.·_1~ [O.!_?.I o.o9 j0.09: 0.11 :0.11.! o.s4 _0.46: o.2o o.2o o.36 o.14 os9 o.o7 0.48 o.o 
12_.? ___ :__9:~.Q_ _ _,0.40 0.17 ___ j().J..?.. .. O.J()_J_().JQi0:14i0.1~[ _ _Q._~? _0.46. 0.20 0.20 0.80 0.16 i.OS O.OS 0.86 0.0 
13.2 ; 0.38 ! 0.38 0.15 i 0.151 0.13 0.13' 0.12 '0.12 0.64 0.48: 0.15 0.15 0.67 0.14 1.-36 0.06 0.67 0.0 
14.i--:-·o.4a--:0.4ff"(f.'19"!"6~19-' 6.10 o:10! 0.11" o.h 0.61 •o.31; 0.23 0.23 1.05 0.11 i.36 0.05 0.73 0.0 

_15:[_-T o-:4ol·a~4o --o.11 .. ·o:11 _p~13 __ :_·~~U~_i o.f?~ g.~1_?~ _q_jJ._·q._26 i o.18 o.18 o.77 o.o7 1 . .12 o.o3 o.63 o.o 
16:..~_L_9.:_?.!!_J 0.28 0.09 .. _0.09 .. Q_:Q§l ___ 9:..9~! 0 . .01.. 9:9..? .. , 9-?_?_ -. ~-?.~ l O.JB 0.17 0.34 0.06 0.37 0.05 0.26 0.0 
17:~ __ j___Q:~0.49 0.18 ___ _Q.18 Q:.'!.'!.. _9.:_1_'!1 0.15_ 0.-~~--1-9~~-9. :9-~9i 0.16 0.16 0.98 0.07 1.08 0.03 0.67 0.0 
18._~_1_0.55 j_Q.55 o.22 ____ ~..D_.22 ___ .9.:_~Q ___ 9:_2.0_1 0.1~ O)?_.l o .. 8;J_ o:5Ji o.27 o.19 1.05 o.o5 1.49 o.o-1 1.01 o.o 
20._~+0.33 10.33 0.13 f-0.13 __ 9.:9~--- 9..:9~-l 0.1?_ o: __ 1? 0.47 '0.37: 0.94 . 0.14 0.77 o.o9 1.-!3 o.o6 · 1.oo o.o 
1.3 .. ; O:?.~-~_ ... Q:~~--Q:23 --r· 0:~~ 0.-.~-~ . 0.1_1! 0.12 0:12

1

! 0.85 0.62. 0.46 0.12 0.76 D.OS 1=~ 0.05 0.90 0.0 
2.3 : 0.52 1 0.52 0.18 0.18 0.14 0.141 0.17 0.17 0.53 0.49: 0.20 0.15 0.79 0.06 O.JI 0.03 0.85 0.0 ·---- ---'~------- _________ _,, ....... , ...................... : ...... . 

3.3 :. o~?.S.. P..:§? ___ Q:~? +o:.?.~ o.19 o.19i o.16 o.16j o.62 o.62. o.39 o.16 o.01 c1o:; 1.0: o.~l5 o.9r o.o 
4.3 .. L O.:~J 0.61 q.20 ___ --~~- -~1~-- _ _9_.1~1 9-9~ 0.()9j. 0.?~ . 0.6 .. 2 .! 0.18 0.07 0.1~' L1.0S 1.16 0.04 0.19 0.0 
5:3 ___ : 0.64 I 0.64 0.26 -~ _ _Q:21 ___ ()_._2_11.9:!§_ _Q_._l§.i _9.-_~q_ • 0._72 i .. 0.38 0.06 0.81 o.o6 0.48 o.o3 0.93 o.o 
7.3 ____ ;__o_._~.L 0.44 o.18 ____ Q._1a __ Q:1.~. g.1~! ().15 o.~s./ o.5? . o.52: o.t9 o.o6 o.61 o.o7 o.5s o.o5 o.61 o.o 
8-~--~-0.38 I o.38 o.16 ~ o.16 __ Q:1.!.. .. _Q-.'!...!.i 9_._1_?_ 9 ._1~1 __ .9.:§.§ __ 9.28_ 1 _o.o6 o.o6 o.62 o.o7 1.~~ oo~ o.58 o.o 
9.3 _ _l__9.43 _ 0.43 0.16 ---\~ _Q:._!_~- .9.:~~-1 0.:!9 .. 0_:19~ 0.-~1 __ . OA~: 0.19 0.08 0.55 0.06 0 1 0.0 0.62 0.0 
10.3 I 0.39 i 0.39 0.14 , 0.14 o.o8 0.081 0.11- 0.111 0.46 · 0.46: o.o6 o.os 0.42 o.o9 0.20 o.o6 0.43 o.o 
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Sampled 9/14/04 Verification PRS 426 UGL 2 of 2 

SU1: sampie #lAc--22fJMDC'Am-241 MDC cs~1Ji!MDC! co-60fMDC:TRa~22SrMDCI Pu-2381 MDC I rh:-2281 MDC I Th-230 I MDC I Th-2321 MDC 
426-WS-038 ___ 11_~_j___9.46 : 0.46 0.18 _! 0.181 9.:.1~_Jp.13l 0.11 ! 0.1_1j .QJ~ , 0.49i 0.35 . 0.18 10.73 0.07 1.19 0.03 0.73 0.0 
426-ES-039 _ 12._~ __ L_Q_._~ 1 0.57 0.20 [9.20 _o.:~~---l··Q~~}J _o:_1_~! 9:~?.L. .. Q.82_, 0_.§_9 1 __ 0.0.8 . o.o8 

1

0.91 o.o6 1.43 o.o3 o.9o o.o 
426-B-040 . _1~~3 i 0.47 ' 0.47 0.19 : ~1--.QJ~--- ~_1_?j _Q.:_1_?..! Q~§j' ..... f2:.~~----t q:_~~_L_ __ O.J.~ . .. 0.07. 10.81 0.07 1.26 0.05 0.83 0.0 
1426-WS-041 - _1~·~ _ _)__1?.:~ I 0.51 0.18 -· i .9:18 .. 9: ~3 -1-Q.-_1..3.\ 9:.:1.?. i 0: 1_? .... 9-~?.. ~ 0.5~ ! 0.07 . 0.07 . :0.79 0.05 0. 99 0.05 0. 76 . 0.0 
426-ES-042 -· ___ 1~~ 0.49 I 0.49 0.16 : 0.16 _.9:_~-~-1-9:_12 1....9..:.9~ L Q:_Q~ ___ 0. 7~ _9:48 '_9:1]__~ . 0_.05 . I 0. 79 0.06 1.35 0.05 0.84 - 9:0 
426-WS-043 16.3 i 0.51 · 0.51 0.19 J 0.~~ _ __QJ_~_j_ 0.13_j .. Sl...:l~._[_Q~1--Q.81 __ .. 9:5_~~--P·~! . 0_.09 10.79 0.09 1.03 0.05 0.73 . o.o 
'426-B-044 ___ 1?:L_l__Q:30 i o.3o 0.14 _Q~ ___ Q:Q~-- .J!:Q~_i _o: 1_1_ .!.0.:~_:1-1· _o:_~~. : 0_}9. : _o. 69 ... 0.11 

1

a. 60 0.1 o o. 63 o.o5 o. ss . o.o 
426-ET415. _1,8,3 i 0.55 i 0.55 0.20 0.20 0.13 0.13l_Q,1~LQJ.8

1 
0.5~ .. _<l~5J__Q.j~ o,o? 0.84 0.08 1.13 0.04 0 .. 84 . _g.o 

• .. . HJ~ ~_P~~~r~~----- I ~~66o1 I ~83~o0o0 -- 13~86~- :~-~~l=r;~=~--~~~~-= = ~:r~·-1- -~~-Ft5~ia~:l ll~:~~ I I ~t~ L _lt~~ I 
Ma~~um:__ _ __ _l __ O._I?_'!._j _____ 0.26 __ 

1

1. ·--~- .0.~2._1_, ··I 0:1~. .. j ... 9:.9.~ . i_ 0.9~ . 11.13 1.85 1.15 

1 below/ABOV~-~0:.. _~-~~low i _ below , . ____ . ~el_~~ I- _ .. _. bE!!OY" ... +- ~eJ_C?_W . . ; . b.elow bl elow below below 
Stand~~dD~v~_tton:_ ... __ _j___.9:~Q_!.... 0.04 :._ ____ 1 __ p.q~ 1 ____ /_q . .Q~ ........ : .. 9.·1·~-· ! .. 0.17 0.22 0.34 0.22 

·- -·-- .. - . -·-·f- ----i---f----+------- ----·+· -j . - i . -+··-. . . i.. . . . \ 
1
Lab/Field Dupli:ates: · Sample# I Ac-2271 MDC Am-241 1 MDC cs-1371 MDC I Co-60 MDC I Ra-2261 MDC I Pu-2381 MDC llih-228 TlviDc T Th-230 T MDC T Th-2321 MDC 
426-ES-001LabDup __ ;_o·.~-~-i-0.311 o.12 ___ 

1
o:.!?...' -~p_a Jq.q8i o.o~ jo.q~-~9·4~ ,0.3?.i_0.15 0.15 :osg 0.19 0.88 o.o9 0.83 o.o 

426-ET-006 Lat> Dup - .. ____ :__ __ I?_:~Q__! 0.30 I 0.10- !_0.10 ~ Q_.Q? _L9:.9~! 0.0? 'o.q~- 0}_2 . 0.3.2: 0.20 0.20 10.39 0.20. 0.94 0.10 0.23 . 0.0 
426-ET-027FD 19.2 . 0.55.,~..:.~~-~-0:?.? ;o.~~: 0.16:0.16:0.13 [0.13 1 1.02 0.64' 0.28 0.15 e89 0.06' 1.31 0.07 0.89. 0.0 
426-ET-029Lat>Dup 0.53 0.53 0.21 , 0.211 0.19 I 0.13: 0.13, 0.131 0.65 0.51 0.59 0.15 0.93 0.07 1.37 0.05 0.89 0.0 

426-~~3~-~~- ______ ---- 6.3.~:~::~-.ci.~~-~:--~--~3!_ 0.2::_~-~~:-~-~· g~l~---i-~Q-~1~;·_-Q~.:I~.-: o~El ?-:=~~ . d.$_5: _ _o.._2§· __ . o.o7 \1.o2 o.o9 1.57 o.o5 1·.17 : o.o 

--Action L~~~~6;:l ·- HJ ~~66~-1- -_1183~%q_-IH ·---1 ~J.~6l r I §~~~ I J -~~§~ I 1·15655o1o3 l__ I ~:~~-J I ~:~~ I I ;:~~ I 
I ' ! I ---·-·· ---- -- ·- .... -· ......... ______ _; ____ -!------ ~------·-j····-··--- ··-. ···-- .. ,. --------··· 

Rad Bias: ·-- ·- - ·· 

426-B-012 

---·-··--1-iot'spot: Ta9:aa· 1 4.so 1 1 3.5o 1 
-·-AciiOni'evai'(co):l ..... · ·-sfdif ~.6o 2.10_ 

E Jend·ek 

P.t? Pk .c:; I ,:2 -., 

I 
I 

I 

! 
I 
' 

I 
I 
i 

PR~S4260ffSiteRadDataRepor11 00~304 
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~ -.......... 
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Sample Standard 
Deviation (s) 

0.10 
0.04 

0.04 
0.03 

0.17 

0.16 

0.34 
0.22 

, .... ··,·. ·::,;-:.::. ·1 :::~be~~-~p; ... · 
Radlonucllde ~:qbJe:C#!v~J • Urilts 

Ac-227+0 · I.,~·::.A.6! 'I· (pCI/g) 
·Ani_;.241 ':J'_,;. 6,3/,.\J (pCi/g) 

C~14t·. Y>.38:;.· ·:I -(pCi/g) 
cs~137+0. · •. :J•\/?:3~:~,:;.':5·1 ·(pCI/g) 
; C0:-60 ; · ·'' 1;;_~:';.,;:_0,_7;{,;\;,'f. ··(pCI/.g) · 
:;,qu~244 , :··.ld..t::;.9.2!;.(;}~J·· .. (pCI/,g) 
Pb~21 0+0''' '.·I '':··' •':·7·:4;:/··?Tli:>CIIg) 
N"'-2·37+0 . ;,: I ,>.,f.: '·1 0 :4:,.-''~Y-.f · .. (pC"g· t"~ ... , ~··.. ... • .... :"•'· . U' 

: ... ~ N~95. :i:· ,. I :_;;ty;'2i5:!J.; .•. \~.I· ·' (pCilg 
'·Pti~238. ,: 1':: ... :;55[::;q :{pCI/g· 

Pu-239/240 :· I ~. ·62.;,{ :d .. (QCI/g .. 
Pa-231+0 ·.'l'i\;~ .. 4:l;!:i'tl. ·(QQI[g· · 
Ra~226+0 ·;.: L):',· 2.9? :· •. ~':J .. (pCI/g 
Ra~228 I: ·:;, ·2:t'i: ':·~ I (RGI/g)_ 

Th-228+0 . I : .,; : 2,6 . ~' I {pCi/g}_ 
Th-230+0 .· .. I: .. ;,' 2,8;;. ~-I .. (pCI/g) 
Th-232+0 . I :.;.;2;f;:~ >.J -(pCilg) 
U-233+0 ·' 1 .. ····'·~4:8i:··'''.l '(pCi/g) 

U-234 I <106;.t··;\f (pCi/g) 
U 234+0 · 1.··,.-,,;;-:2.'-':''-':.' .. 'r,·l···_(pCi/g - .. • ~···~~ •.. . : .-! ........ :!.• -

U-235. · · ' I >.:2,i .. 16i;t.J::':i;l.· (pCi/g 
U 235+0 I ·. ·. · 3 2··· '·.'':.:I I ... Cil'fn· - .. ·< : ,,-. .::21_~ •. 

U-238 I . :::12:1.2 XI (pgilg 
U-238+0 : I',: :;:;~2-:2:~\::;~':;.f ·• (pgilg 

Bi-207 .. I • '1:2~;.;·;;1 . (pCI/g 
Bi-21 Om . I -•>J.·j 8~3~?.;.x;:J (pCi/g 
. Tc-99 I · .. : 2t40.~·.:;:1 (pCI/g 
Sr-90 · . I · 94;72 · -··I (pCI/g) 

PRS426marrsinsheetFSS 

FSS CALCULATIONS 

Type I Error 0.05 
Z1-alpha 1.645 

Type II Error 0.2 

z1-beta 0.842 

Effective! ___ 0.18](s) 

Sample Grid Spacing 

SU Area B84 m
2 

Grid Length 8.6 m 
Grid Height 7.5 m 

PRS I 4261 

Estimate (N) • Sign Test 
DCGL . 

LBGR 
Delta 
(s) 
Rei Shift 

(N) -

1 
0.50 
0.50 
0.18 

2.831 
8.00 

Area Factor adjusted (N) 

I 
I 

Survey Unit I 1] 

{UK. h.r<d '1~)~ 

228 

10/7/04 8 30 AM 



1.0 Introduction 

Data Review & Validation 
PRS 426 UGL Gamma Spec 

Analytical data assessment can be performed on many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses') 
Does the data package contain all the information called for by the SOW-and/o(SAP? -

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks, 
system monitoring_c_p_mpo_u nd __ (su rr:ogate) _recoveries, matrix--spikes;- -etc-:--Were· ·the---- --- --

--------- correctQC controls used, and does the QC data indicate the analyses were performed 
acceptably? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

2.0 Description of the Data Set 
PRS 426 covers a section of the radioactive underground line removal west of SW 
Building. The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid locations on the bottom, walls and shoulders of the trench to 
verify that cleanup objectives were met. Bias Samples were also collected. 

Samples were collected using the bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories, St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 
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Sample 
! 

Date LSDG 
1 ---· -·-·----- . -. -·-

9/14/04 F41170217 

! 

i 
! 
I 

i 
! 

9/14-15/04 F41220182 
I 

9/14-15/04 F41220172 

E. Jendrek 

Data Review & Validation 
PRS 426 UGL Gamma Spec 

Table 1 Sampling Event 

Number of j 

Sa!!!PJ~-~ .. j M_o~.n~_§_a_~ple_~gs I 
i 9 ! 426-ES-001, i ! 426-WS-002. ; 

i 
426-ET -003, ' ' i I 

426-WS-004. i ; 

: 426-B-005, 

I ' 426-WS-007. 
I 426-B-009. 

I i 426-VB-010, 
! & 426-B-012 _________ j 

20 I 426-ET-006, 
I 426-ET-008, 

426-ET -010, 
426-ES-013, 
426-ES-014, 
426-B-015, 

426-NS-016, 
426-WS-017, 
426-ES-018, 
426-WS-019, 
426-ES-020, 
426-WS-021, 
426-ET-022, 
426-WS-023, 
426-8-024, 

426-ET -025, 
426-WS-026, 
426-ET-027, 

426-ET -027FD, 
.& 426-8-028, 

18 426-ET-029, 
426-8-030, 

426-ET-031, 
426-ES-032, 
426-8-033, 

426-8-033 FD, 
426-ES-034, 
426-ES-035, 
426-WS-036, 
426-ES-037, 
426-WS-038, 
426-ES-039, 
426-8-040, 

426-WS-041, 
426-ES-042, 
426-WS-043, 
426-8-044, 

& 426-ET -045 
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3.0 Data Completeness 

Data Review & Validation 
PRS 426 UGL Gamma Spec 

The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUD). The laboratory reported all of the gamma emitting isotopes 
of interest 

4.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identifie~~~r~g_th_e _9~ta ____ _ 

---------review-!)recess.,.. ----------------------------
Table 2 Data Review Qualifications 

Flag Description 
j Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusable) sam_ple result 

4.1 Blanks 

The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the detected 
sample activities. 

There were no isotopes of interest measured in the blanks associated with these 
samples. 

4.2 Laboratory Duplicates 

A laboratory duplicate (DUP) analysis is performed to assess the prec1s1on and 
accuracy of the laboratory analysis. One duplicate is performed for every 20 samples. 

Quantitative interpretation of the duplicate sample has little meaning here since almost 
all measurements were less than the Minimum Detectable Activity (MDA). Those 
isotopes detected were less than the Practical Quantitation Limit (PQL). It should be 
noted that all non-detects were non-detects in the duplicate sample. All the detected 
isotopes in the original sample were also detected in the duplicate. 

4.3 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
isotopes of concern. The LCS recovery is an indication of whether the analytical 
process was in control during the analysis. 

The recoveries of the 3 isotopes in the LCS ranged from 97 to 106%. This is well within 
the acceptable 9U - 111% range. 
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4.4 Equipment Rinsates 

Data Review & Validation 
PRS 426 UGL G<~mma Srec 

Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 

4.5 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

Two field duplicates were collected. Agreement between field duplicates was good; 
however, the concentration of the isotopes detected was very low. 

5.0 Data Validation 

The results were further validated by examination of the following items: 

1. Instrument Calibration data 
2. Daily Instrument performance check 
3. Background measurements 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

6.0 Certification 
Based upon this review the Gamma Spectroscopy analysis data maybe used as 
presented with no further qualifications. 
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P~S 426 UGL Gamma Spec 

Table 3 PRS 426 (UGL) Gamma Spectroscopy Analysis 

j>Ci/g Ac-227 Am-241 Cs-137 Co-60 Ra-226 Ac-228 Bi-214 

I 
I 

Pb-212 Pb-214 Ra-228 

Action Level ----····---
26-ES-001 0.60 0.46 

26-ES-001 Lab Du 0.48 ! 0.4.4 
; ------

26-WS-002 0.58 0.33 

1426-ET -003 I < o.23 I < o.o9 I < o.o6 I < o.o1 I o.3t I I o.2s I d. 19 _l o.41 

i426-ws-oo4 I <0.35 I <o.12 I <o.1o I <o.o6 I o.47 I o.55 I o.52 I d.5o : o.44 0.55 

l426-8-oo5 I <0.32 I <o.11 I <o.o7 I <o.1o I o.37 I o.53 I o.38 I d.38 i o.44 0.53 

~26-ET-006 I < o.29 I < o.1o I < o.o1 I < o.o9 I o.39 I I o.37 I d.18 i o.41 

26-ET-006 Lab Du 0.41 j 0.17 I 0.52 __ 

26-WS-007 0.60 Q.65 0.64 

1426-ET-008 <0.38 <0.16 <0.11 <0.10 0.45 0.70 0.23 i 0.37 
I ----, ----- --·--·-- --· 

1_26-8-009 < 0.32 < 0.13 < 0.09 < 0.01 0.53 0.48 0.49 i 0.42 
.A' -,------;·-------·------- -------

~26-ET-010 <0.27 <0.09 <0.06 <0.06 0.44 0.37 0.16 ! __ !2:32 __________ _ 

~6-8-011 <0.39 <0.15 <0.10 <0.11 0.33 0.47 0.38 d.58 i 0.40 0.47 

11_26-8-012 I <0.50 I <0.19 I <0.12 I <0.13 I o.63 I 1.00 I o.7o I o.84 o.66 1.00 

426-ES-013 <0.39 <0.19 <0.12 <0.13 o.53 o.a1 o.7o I 1l.o2 _ o.6b o.8o 
~26-ES-014 < 0.53 < 0.22 < 0.15 < 0.12 0.70 0.63 o'.B2 : ___ _2.68 ________ _ 

~26-B-015 <0.58 <0.19 <0.17 <0.17 <0.50 1.01 0.57 d68 : 0.82 101 
424-NS-016 <0.43 <o.18 <0.14 <0.15 o.72 o.47 --d8o--:· .... a~69·---·-·-----·-
'A. ,----~---~----.. ----·-" .. . ----- . ····-
1'"'"26-WS-017 <0.42 <0.16 <0.12 <0.12 0.41 0.43 ! o,69 . 0.69 
1426-ES-018 <0.63 <0.22 <0.12 <0.13 0.98 1.13 0.91 T--·o;91_: ... _0"9s---··---;~·;;··--
~26-WS-019 <0.39 <0.13 <0.09 <0.12 0.49 0.35 ~- 0:49 ---·-0.40 -----------

.... , . ·T·--- . - ....... 
~6-ES-020 <0.43 <0.15 <0.09 <0.11 0.54 0.60 i 0!45 . o.5o 

26-WS-021 ol68 , o.49 ..:.=__ ____ _ 

26-ET-022 Ol45 L 0.61 

1426-WS-023 I <oAa I <0.19 I <o.1o I <o.11 I o.6t I o.55 I o.83 I dg~ L o.78 0.55 

1426-8-024 I <0.40 I <0.17 I <0.13 I <0.12 I o.73 I I o.6o I o)Go o.57 

I 
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Data Review & Validation 
PRS 426 UGL Gamma Spec 

pCi/g Ac-227 Am-241 Cs-137 Co-60 Ra-226 Ac-228 Bi-214 Pb-212 Pb-214 Ra-228 
I Action Levell 4.6 I 63 I 3.8 I 0. 7 I 2.9 - I I I -------"! 

26-ET-025 ~~_. ___ 0.33 _______ _ 

26-WS-026 0.60 i 0.60 

26-ET-027 1.08 : 0.99 1.29 
--·-· ··-· ·----

26-ET -027 FD 1.03 0.95 1.15 

26-B-028 I <0.33 I <0.13 I <0.09 I <0.12 I 0.47 I I 0.56 0.58 0.34 

26-ET-029 I < 0.56 I < 0.23 I 0.18 I < 0.12 I 0.85 I 0.82 I 0.80 I 0.71 0.94 0.82 

I426-ET-029LabDupl <0.53 I <0.21 I 0.19 I <0.13 I 0.65 I 1.05 I 0.70 I 0.81 i 0.87 1.05 

I426-B-o3o I <0.52 I <0.18 I <0.14 I <0.17 I o.53 I o.9o I o.57 I o.88 l o.62 0.90 

26-ET -031 o. 77 ! o. 86 

26-ES-032 0.78 I 0.75 0.93 

26-B-033 o.81 I o.86 - 1.23 · 
t---------+-___;_...;._-+--'--.,;__t-----l---'---if-----+-----+---J-----'-------------------

26-B-033 FD 0.86 I 0.76 

1426-ES-034 I <0.44 I <0.18 I <0.13 I <0.15 I <0.52 I I o.66 I o.51 i o.71 

~26-ES-035 0.42 0.44 

26-WS-036 ·0.59 / 0.57 

[426-ES-037 I <0.39 I <0.14 I <o.o8 I <o.11 I <0.46 I I o.64 I o.s1 l o.s3 

26-WS-038 I <0.46 I <0.18 I <0.13 I <o.11 I o.73 I o.88 I o.69 I o.61 i 0.74 0.88 

[426-ES-039 I <o.47 I <o.2o I <0.13 I <0.15 I o.82 I I o.n I o.78 I o.s2 

1426-B-040 I <0.47 I <0.19 I <o.12 I <0.15 I o.64 I o.7s I o.66 I o.74 ! o.67 0.75 

1426-WS-041 < 0.51 < 0.18 < 0.13 < 0.15 < 0.55 0.65 0.39 0.47 ! 0.65 

1426-ES-042 <0.49 <0.16 <o.12 <o.o9 o.77. o.48 ____ 9.c_6§ ____ C--~4-~---~~----
I426-WS-043 <0.51 <0.19 <0.13 <0.15 0.81 0.42 .9.JU __ i. Ll-.9_2_____ ....... . 

1426-B-044 <0.30 <0.14 <0.09 <0.11 0.58 0.64 0.42 _______ 0.:.:!_~---- __ 0:6Q_ 0.6--< 

426-ET -045 < 0.55 < 0.20 < 0.13 < 0.18 < 0.55 o. 53 o. 69 o. 7 .J ___ , _____ o..:.~i ______ ___..!}_.53 __ _ 

Blank 1 <0.18 <0.07 <0.05 <0.08 <0.16 

Blank 2 < 0.22 < 0.09 < 0.07 < o.o2 < 0.19 ___________ _ 

Blank 3 < 0.22 < 0.07 < 0.05 < 0.06 < 0.18 ! _______ _ 
LCS 1 %recovery 103 103 103 ____________________________________ _ 
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I . 

Ci/a Ac-227 Am-241 Cs-137 Co-60 Ra-226 Ac-228 Bi-214 P~-212 Pb-214 Ra-228 
Action Level 4.6 63 3.8 0.7 2.9 

LCS 2 % recovery 101 101 97 

LCS 3 % recovery 106 110 100 

"<"Quantities indicate non-detects with stated MDAs 
lta'ic results are detects below the Practical Quantitation Level (PQL) 
Blank cells indicate non-detects 
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1.0 Introduction 

Data Review & Validation 
PRS 426 UGL Pu Alpha Spec 

Analytical data assessment can be performed on many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does the data package contain all the information called for by the SOW and/or SAP? 

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks, 
system monitoring compound (surrogate) recoveries, matrix spikes. etc. Were the 
correct QC controls used, and does the QC data indicate the analyses were performed 
acceptably? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full ·Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

2.0 Description of the Data Set 
PRS ~26 covers a section of the radioactive underground line removal west of SW 
Building. The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid locations on the bottom, walls and shoulders of the trench to 
verify that cleanup objectives were met. 

Samples were collected using the bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories, St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 
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Sample 
Date 

9/14/04 

Data Review & Validation 
PRS 426 UGL Pu Alpha Spec 

Table 1 Sampling Event 

I ___ !:_~[)G _ _ N{a;b;~~f- i Mou.~~--?-~-~~!~-~[)_s 
I F41170217 9 ; 426-ES-001. 

i 426-WS-002. 

I. 

- --i -- 426-ET-003. 
! 426-WS-004. 
! 426-B-005. ! 

I
. , 426-WS-007. : 

~ ~ 426-8-009, I 

__ -------~ -L---~------- -- -----------------i-------- ---426=VB-=01"Q---- ----- -!------ -----
l___ ______ i & 426-B-o12 I 

9/14-15/04 F41220182 20 r------------- 426-ET-006, -- - ----

9/14-15/04 F41220172 18 
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426-ET-008, 
426-ET-010, 
426-ES-013, 
426-ES-014, 
426-B-015, 

426-NS-016, 
426-WS-017, 
426-ES-018, 
426-WS-019, 
426-ES-020, 
426-WS-021, 
426-ET-022, 
426-WS-023, 
426-B-024, 

426-ET-025, 
426-WS-026, 
426-ET-027, 

426-ET-027FD, 
& 426-B-028, 
426-ET-029, 
426-B-030, 

426-ET-031, 
426-ES-032, 
426-B-033, 

426-B-033 FD, 
426-ES-034, 
426-ES-035, 
426-WS-036, 
426-ES-037, 
426-WS-038, 
426-ES-039, 
426-B-040, 

426-WS-041, 
426-ES-042, 
426-WS-043, 
426-B-044, 

& 426-ET-045 
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3.0 Data Completeness 

Data Review & Validation 
PRS 426 UGL Pu Alpha Spec 

The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUD). 

4.0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process .. 

Table 2 Data Review Qualifications 

--Flag Descrie_tion 
j Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample· result 
R Rejected (unusable) sample result 

4.1 Blanks 

The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the detected 
sample activities. 

No Pu isotopes of interest were detected in the blanks associated with these samples. 

4.2 Tracer Yields 

Each sample is spiked with a known amount of an internal standard, Pu-242, prior to 
sample preparation; The measured recovery percentage(% yield) of this 'tracer' is then 
used to scale the measured concentrations of the other isotopes. Tracer yields less 
than 20% or greater than 110% should be recounted and possibly re-prepared. Within 
a given sample matrix significant yield inconsistencies may be indicative of problems 
with sample preparation. 

No sample tracer yields were below 20%. The lowest tracer yield was 34% for sample 
426-WS-038. A low tracer yield would be expected to bias the sample results high. No 
Pu isotopes of interest above the Practical Quantitation Limit (POL) were detected for 
this sample so no further action is warranted. 

The tracer recovery was outside acceptance limits for 1 of the 3 Laboratory Control 
Samples (LCS ). The LCS spike recoveries are within QC limits suggesting acceptable 
sample preparation and instrument performance. The excessive tracer recovery was an 
apparent anomaly in the sample preparation, isolated to the LCS and not indicative of 
the batch. 

The average tracer yield was an acceptable 90% with a standard deviation of 13.5. 
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Data Review & Validation 
PRS 426 UGL Pu Alpha Spec 

4.3 Laboratory Duplicates 

A laboratory duplicate analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One duplicate is performed for every 20 samples or LSDG. For 
very small detection levels the Relative Error Ratio (RER) is a more meaningful metric 
the% Difference. To -meet QC criteria the of duplicate samples must be< 3.0. - -

[Sample Result - Duplicate Result) 
R E R = --------------------------------------------------

-- --- ----- - -------- -------rrptJ 2 samplE: FTPtJ2dup]112 ____ - ----------- ------ ----- ----- ----

where TPU is the Total Propagated Error. 

It is known that for Mound soils plutonium contamination is usually distributed non­
homogeneously even in dried and ground samples. The divergent results obtained from · 
reanalysis of the same sample usually demonstration of this fact and not the 
laboratory's capability for precision. 

Only the Pu-238 isotope was detected in the duplicate pair. Agreement met QC criteria. 

4.4 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
isotopes of concern. The LCS recovery is an indication of whether the analytical 
process was in control during the analysis. 

The isotope recoveries for the LCS ranged from 88 to 100%. This meets QC criteria. 

4.5 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 

4.6 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

Two field duplicates were collected. Agreement between field duplicates was good; 
however, with only low concentrations measured it is not reasonable to make a 
comment about sample homogeneity. 

5.0 Data Validation 

The results were further validated by examination of the following items: 

1. Instrument calibration 
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2. Daily Source checks 

Data Review & Validation 
PRS 426 UGL Pu Alpha Spec 

3. Background and efficiency measurement 
4. Proper frequency and use of blanks 
5: All calculations 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 

6.0 Certification 
Based upon this review the Pu Alpha Spectroscopy analysis data maybe used as 
presented with no further qualifications. 
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Data Review & Validati 
PRS 426 UGL Pu Alpha S 

Table 3 PRS 426 (UGL) Pu Alpha Spectroscopy Analysis 

ft· - -
1426-ET-006 Lab Du__Q_ < 0.20 

1426-WS-007 < 0.17 

~26-ET-008 < 0.21 

1426-B-009 < 0.15 

1426-ET -010 < 0.15 

1426-B-011 < 0.19 

1426-B-012 < 0.15 

~26-ES-013 < 0.14 

1426-ES-0 14 < 0.18 

~26-B-015 < 0.16 

1424-NS-016 0.22 

1426-WS-017 < 0.13 

1426-ES-018 < 0.18 

1426-WS-0 19 < 0.13 

1426-ES-020 <0.20 

1426-WS-021 <0.20 

1426-ET -022 <0.15 

1426-WS-023 <0.23 

426-B-024 < 0.18 

426-ET-025 0.18 

~26-WS-026 <0.16 

1426-ET -027 0.27 

1426-ET-027 FD 0.28 

1426-B-028 0.94 

1426-ET -029 0.46 

1426-ET-029 Lab DuQ_ 0.59 

1426-B-030 0.20 

426-ET-031 0.39 

426-ES-032 0.18 

~26-B-033 0.38 

1426-B-033 FD 0.26 

1426-ES-034 0. 19 
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< 0.08 ! 
< 0.11 

< 0.13 

< 0.05 

< 0.10 

< 0.10 

< 0.10 

< 0.05 

< 0.09 

< 0.10 

< 0.06 

< 0.06 I 

< 0.09 

< 0.07 

< 0.05 

< 0.09 

< 0.07 

< 0.11 

< 0.10 

0.41 

< 0.05 

< 0.10 

< 0.10 

0.06 

< 0.04 

< 0.08 

< 0.07 

< 0.07 

< 0.03 

< 0.03 

< 0.04 

< 0.03 

116 

84 

88 

115 

92 

84 

93 

97 

87 

84 

92 

87 

82 

103 

84 

90 

89 

87 

101 

83 

83 

84 

88 

93 

107 

86 

106 

82 

90 

85 

83 

89 

I 

I 
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Data Review & Validati 
PRS 426 UGL Pu Alpha S 

pCi/g Pu-238 Pu-239/240 - Pu-242 

hzB:Es:
035 

Acti~~ Level 
--- ---- ---

55 - --
< 0.06 < 0.04 --------- . ..... - -- -------. - ------- .. 

!426-WS-036 0.19 < 0.04 
~---------------- --- . --- . ···- ···- ...... 

~26-ES-037 < 0.06 < 0.05 
----.-- --- ------- - --------· -- ---------- ... 

I 26-WS-038 0.35 < 0.12 
~26-ES-039 --- ---- -,-<-0.08 < 0.07 I ·----------- n ---------· 

d26-B-040 _____ __ q~! 6 < 0.05 

d26-WS-041 < 0.07 < 0.06 

!426-ES-042 o.o5 < 0.05 

1426-WS-043 0.57 < 0.06 

426-B-044 0.69 < 0.10 

1426-ET -045 0.43 < 0.06 

Blank 1 < 0.14 < 0.06 

Blank 2 < 0.10 < 0.03 

Blank 3 < 0.06 < 0.03 

LCS 1 % recovery 98 96 

LCS 2 % recovery 88 93 

LCS 3 % recovery 91 100 

"<" Quantities indicate non-detects with stated MDAs. 
Blank cells indicate non-detects. 
Bold results indicate QC values outside QC criteria. 

i 
-- --

% yiel_d 
i 

i 
94 \: ------

! 90 --
87 
----

i 34 .. ···- ----------- --
82 

- .. --------
: 91 --------

84 
·--

! 89 
' 
I 82 

! 51 

93 
104 

87 

89 

86 
115 

93 

Italic results are detection less than the Practical Quantitation Limit (PQL). 
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1.0 Introduction 

Data Review & Validation 
PRS 426 UGL Th Alpha Spec 

Analytical data assessment can be performed on many quality control levels. On the 
most basic level the data can be reviewed for completeness. Does the reported data 
cover the intended samples? Were the samples analyzed for the planned analyses? 
Does_ t~e data Qackage contain all the Lnformation called for by the SOW and/or SAP? .. 

A Data Review involves an assessment of the quality controls used by the laboratory 
during the performance of the analysis. These include such things as laboratory blanks, 
system monitoring compound (surrogate) recoveries, matrix spikes, etc. Were th~ _____ _ 

----- ------ - correcro-c· controls used, and does the ot data -indicate theanalyses-we-re- performed . 
acceptably? Which controls are assessed and what criteria are applied depend on the 
analysis performed. The results of field quality control measures such as field duplicates 
and trip blanks may also be evaluated. Data Review is normally performed on 100% of 
the analytical data. 

A full Data Validation is a much more detailed review of the entire laboratory data 
package. It includes all the elements of the Data Review plus verification of such things 
as proper instrument calibration, proper use of standards and correct performance of 
data calculations. Data Validation is used to identify systemic problems with the way 
the laboratory performs and reports analyses. 

2.0 Description of the Data Set 
PRS 426 covers a section of the radioactive underground line removal west of SW 
euilding. The removal of the underground line left a trench 6 to 12 feet in width and 
approximately 15 feet deep. Surface soil samples were collected from locations on 
statistically selected grid locations on the bottom, walls and shoulders of the trench to 
verify that cleanup objectives were met. 

Samples were collected using the bucket of an excavator for reasons of safety. 

All samples were collected and analyzed as planned. 

Since no equipment was field decontaminated, no equipment rinsates samples were 
collected. 

All samples were run for a long count screening at the Mound Soil Screening Laboratory 
(Gamma Spec) prior to off site analysis. Offsite sample analyses were performed at 
Severn Trent Laboratories, St. Louis. 

There were no problems associated with the documentation, shipment, or chain of 
custody of the samples. There were no problems in achieving the analyte detection 
goals. 

E. Jendrek 1 of 7 DataAss2 

'B'&~ 2\/TJ 

A 1 ''r2.) , crs 



... .. 
Sample 

Date LSDG 
9/14/04 F41170217 

I 
i 

I 
I 

~-9i14-15/04 F41220182 

9/14-15/04 F41220172 

-

E. Jendrek 

Data Review & Validation 
PRS 426 UGL Th Alpha Spec 

Table 1 Sampling Event 

·----~---- ·-·--

l Number of 

.!?_~~.~ !Yl.~lJnd_S_~~el_e IDs 
9 I 426-ES-001. 

I 426-WS-002. I 
426-ET-003, 
426-WS-004, 
426-B-005. I 

426-WS-007. I 
426-8-009. I 426-VB-01 0, 

& 426-B-012 
-·····-----· 

20 426-ET-006. 
426-ET -008, 
426-ET-010, 
426-ES-013, 
426-ES-014, 
426-B-015, 

426-NS-016, 
426-WS-017, 
426-ES-018, 
426-WS-019, 
426-ES-020; 
426-WS-021, 
426-ET-022, 
426-WS-023. 
426-B-024, 

426-ET-025. 
426-WS-026, 
426-ET -027. 

426-ET-027FD. 
& 426-B-028, 

18 426-ET-029, 
426-B-030, 

426-ET-031, 
426-ES~032, 

426-B-033, 
426-B-033 FD, 
426-ES-034, 
426-ES-035, 
426-WS-036, 
426-ES-037, 
426-WS-038, 
426-ES-039, 
426-B-040, 

426-WS-041, 
426-ES-042, 
426-WS-043, 
426-B-044, 

& 426-ET-045 
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3.0 Data Completeness 

Data Review & Validation 
PRS 426 UGL Th Alpha Spec 

The correct samples were submitted and analyzed for the analyses requested in the 
Survey Unit Design (SUD). 

4. 0 Data Review 
The quality control data submitted with the analytical data packages were reviewed and 
assessed. The results of the assessment are presented in this section. The following 
qualification flags are used to indicate data quality problems identified during the data 
review process. 

---Table-2-Data-Review-Qualifications------- ---~- --- ----- ------ --

Flag Description I 
J Estimated sample result 
u Non-detect sample result 
UJ Estimated non-detected sample result 
R Rejected (unusable) sample result 

4.1 Blanks 

The laboratory analyzes one blank for every 20 samples or LSDG. Laboratory blanks 
are analyzed to determine if laboratory processes are contributing to the detected 
sample activities. 

Trace amounts (0.11 to 0.26 pCi/g) of Th-230 were detected in the blanks associated 
with these samples. This is a typical amount of laboratory contamination. 

4.2 Tracer Yields 

Each sample is spiked with a known amount of an internal standard, Th-229, prior to 
sample preparation. The measured recovery percentage (% yield) of this 'tracer' is then 
used to scale the measured concentrations of the other isotopes. Tracer yields less 
than 20% or greater than 110% should be recounted and possibly re-prepared. Within 
a given sample matrix significant yield inconsistencies may be indicative of problems 
with sample preparation. 

All-tracer yields were within acceptable bounds. 

The average tracer yield was an acceptable 87% with a standard deviation of 12. 

4.3 Laboratory Duplicates 

A laboratory duplicate analysis is performed to assess the precision and accuracy of the 
laboratory analysis. One duplicate is performed for every 20 samples or LSDG. For 
very small detection levels the Relative Error Ratio (RER) is a more meaningful metric 
the % Difference. To meet QC criteria the Relative Error Ratio of duplicate samples 
must be < 3.0. 
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Data Review & Validation 
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(Sample Result- Duplicate Result] 
R E R = --------------------------------------------------

2 " 1/7 [TPU sample + TPU ''"P] · 

where TPU is the Total Propagated Error. 

Lab Duplicates for Th isotopes demonstrated good agreement. 

4.4 Laboratory Control Sample 

The Laboratory Control Sample (LCS) is a standard sample with a known quantity of the 
isotopes of concern. The LCS recovery is an indication of whether the analytical 
process was in control during the analysis. 

The Th-230 isotope recoveries for the LCS ranged from 89 and 119%. This meets QC 
criteria. 

4.5 Equipment Rinsates 
Equipment rinsates are used to ensure efficacy of equipment field decontamination 
procedures, and that the sample collection process is not causing cross contamination. 

No equipment rinsates were collected. 

4.6 Field Duplicates 
Field Duplicates give an indication of the degree of homogeneity within the sample 
material. As with Laboratory duplicates they are reported as RPD. 

There were two Field Duplicate collected. Agreement between field duplicates was good 
for Th-228 and Th-232. The RER for Th-230 was slightly high suggesting there might 
be some degree of sample non-homogeneity. 

5.0 Data Validation 

The results were further validated by examination of the following items: 

1. Instrument calibration 
2. Daily Source checks 
3. Background and efficiency measurement 
4. Proper frequency and use of blanks 
5. All calculations 

No additional qualification resulted from this assessment. There was no indication of a 
systemic deficiency. 
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6.0 Certification 

Data Review & Validation 
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Based upon this review the Th Alpha Spectroscopy analysis data maybe used as 
presented with no further qualifications. 
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Table 3 PRS 426 (UGL) Th Alpha Spectroscopy Analysis 

eCi/g Th-228 Th-230 Th-232 Th-229 _ -~~ ---~=-= Act~~ie~-el :- ~~1 ~-~---- -~ - 2.8 =-: --:-? :1 l --,Yo Yi~ld_-_~ j 
lA· I I 
~26-ES-001 --~-+-- 1.30 __ __ !!_-?_1 _1_Q_2 __ j 

1426-ES-001 Lab Dup 0.59 0.88 _Q_8~ 1 !_Q_?_ -1 
~26-WS-002 j 0.67 1 11 0.74 ___ : ___ _J_! __ ! 
1426-ET-003 0.33 0.92 0.37 ! 80 : 

I426~WS-004 0.81 1.22 ----2~!?_?__ ___ : H _)1_Q_u _ _j 
1426-B-005 -- 0.72 1.37 0.68 -~----§_~ ___ j 

1426-ET-006 0.25 0.98 0.29 ; 97 

1'!26-ET -006 Lab Dup 0.39 0.94 0.23 i 92 

1426-WS-007 1.1 o 1.85 1.09 89 

1'!26-ET-008 0_38 0.80 0.42 100 

426-B-009 o. 79 1.23 o. 55 107 

1_26-ET-010 0.24 1.40 0.24 64 

fi-26-B-011 0.82 1.11 1.05 87 

1426-B-012 0.24 1.40 0.24 64 

1426-ES-013 1.13 1.42 1.15 87 

1426-ES-014 o. 77 1.05 o. 78 78 

1426-B-015 1.08 1.45 0.89 73 

1_24-NS-016 0.62 1.35 0.77 58 

1426-WS-017 0.71 1.18 0.76 10 

11_26-ES-018 0.97 1.34 0.81 92 

1426-WS-019 0.48 1.1o 0.64 96 

11_26-ES-020 0.36 0.89 0.48 86 

1426-WS-021 0.80 1.08 0.86 88 

11_26-ET -022 0.67 1.36 0.67 82 

1426-WS-023 1.05 1.36 o. 73 80 

. 1'!26-B-024 o. 77 1.42 0.63 85 

426-ET-025 0.34 0.87 0.26 87 

426-WS-026 0.98 1.08 0.67 91 

fi-26-ET -027 1.05 1.49 1.01 94 

1426-ET-027 FD 0.89 1.31 0.89 92 

1'!26-B-028 o. 77 1.43 1.oo 81 

1426-ET -029 o. 76 1.73 0.90 90 

11_26-ET -029 Lab Dup 0.93 1.37 0.89 92 

1426-B-030 0.79 0.37 0.85 95 

1_26-ET-031 0.91 1.62 0.91 82 

1426-ES-032 o. 72 1.16 o. 79 95 

f126-B-033 0.81 0.48 0.93 103 

1426-B-033 FD 1.02 1 .57 1.17 76 

1426-ES-034 0.61 0.58 0.61 76 
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pCi/g Th-228 Th_~~-30 Th-232 T~~_?~ .. 

~26~~s~gis --~:on L~~e~~ ~::i _:~~ ~ -};7 . :: -_ -oo2.-s6:182: __ ·: l ~t~,-~o_;,~~--~~ 
~26-W_~~036 _ l ____ Q:_~-- ____ __ 2.JJ _ ___ ____ l- ----·-
~~~?o¥a·---- -·_ ~---~:;~-- ~;--~~ ·-· ·- -~:;~ -J- ::_---

-·---- ---- -------:- ------,-------
426-ES-039 0. 91 1.43 0. 90 I 87 ---- .. ··-·-- ------ ------··--- ----- __ , ______ _ 
426-B-040 0.81 1.26 0.83 I 84 1----------·- ·--- ···-· ----·----. -----
~26-WS-041 o. 79 0.99 0.76 ! 82 

·--------------~26=E-S=042----- -o.79--r:3s--o.-84-!--88--
~26-WS-043 o. 79 1.03 o. 73 76 

~26-B-044 0.60 0.63 0.55 so 
1426-ET-045 0.84 1.13 0.84 91 
Blank 1 < 0.08 0.17 
Blank 2 < 0.06 0.26 
Blank 3 <0.08 0.11 
LCS 1 % recovery 106 
LCS 2 % recovery 89 
LCS 3 % recovery_ 119 

"<"Quantities indicate non-detects with stated MOAs. 
Blank cells indicate non-detects. 
Bold results indicate QC values outside QC criteria. 

< 0.05 85 
< 0.05 90 
0.04 92 

84 
99 
81 

Italic results are detections above MDA but below Practical Quantitation Limits (PQL) 
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APPENDIX B-

GENERAL MEDIA INFORMATION 

{There was no information released to the 
media regarding PRSs 423, 424, and 426) 



APPENDIX-C -

PHOTOGRAPH DOCUMENTATION 
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PRS 426 Looking North 
During Excavation 

PRS 426 Looking South 
During Excavation 




