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RECOMMENDATION: PRSs 67 & 363 

The PRS 67 and PR$ 363 Removal Actions were authorized via the Contingent Action Memo. 
(Action Memorandum EE/CA. Contingent Removal Action for Contaminated Soil, Final, June 
2002) and Public Fact SheM for PRSs 67·70: Site Stormwater _D_raln~ge_ System . .Finai,_March _ 

- 2005 and- Pubnc-Fact She~~tnor PRS- 363:- Plutaniull1:238. Con1amina ted Area. Public Review 
-oraft~ October 2004~ PRSs 68-70 are not included in this OSC Report The RAs were based on 
histoncal processes, and radiological surveys and.soil sample results which showed elevated 
levels of l'u-138. 

Contaminated soil was excavated per the Contingent Action Memo and Site Stormwater 
Drainage ·System· (Including ~RS GroLJp 12, PRS 41 Ditch, PRS 363, PRS Group 14, PRSs 
67N, 68, ar.d PRS G·roup 18, PRSs 675, 69, 70) Removal Plan, Final, September 2004. Only 
F'RSs 67 (67N end 67S) Hnd 363 are included in this OSC Report; all others are not Included. 
Verltlcatlon sampling and analysis was performed In accordance with the Standard Solis 
Verlflcatlon Sampling & Analysis Plan (VSAP}, Final, August 2004 to demonstrate that the 
remaining soil meets the cleanup criteria. 

This removal actloh was suCcessfully completed and resulted in the excavation and disposal of 
approximately 1,633 cubic yards (cy) of radioactively contaminated soli (for disposal at 
Envlracare ). 

The cleanup criteria established 111 .the Standard VSAP are satisfied If all \lertflcation sample 
results are below CO or ell sample results are below hot spot (HS) criteria ~ the 95% UCL 
(upper confidence limit) for the area of interest is less than the ·CO and the data sat passes the 
Sign test. · 

The contaminant of eonoern (COC) was Pu-238; however isolated instances of Pb-2~0 and RB-
226 remain above cleanup objectives (COs}. All results are below Hot Spot criteria. All results 
are below COs except four results for Pu·2:3B of 91, 82.3, 67.6, and 157 pCi/g (CO of 55 pCI/g); 
two results of Pb-210.o.F7.52 and 11.6 pCi/g {CO of 7.4 pCVg); and three results of Ra·226 of 3, 
3.9; and 3.91 pCI/g (CO of 2.9 pCI/g). AU results, lnc:ludlng those above co, met the 
cleanup criteria described ab~ve. 

After a thorough review of the PRSs 67 & 363 OSC Report, the Core Team agrees that the 
PRSs 67 (67N and 675) & 363 Removal Actions are complete, and that all previously existing 
envlranmentaJ issues associated with the PRSs 67 & 363 Removal Actions hav.e been resolved. 

Paul lucas, OSC 
U.S. Department of Energy 
Springdale, Ohio 

~ 
Timothy J. Fis h , Remedial Project Ma-nager 
US EPA 
Chicago, Illinois 

/)-~ 
Brian Nickel, Projed Manager 
OEPA 
Dayton. Ohio 

111 or111 · 

t/;8/o'-
~. 
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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, cleanup objective (CO) determination, 
chronological narrative of the RA, and resources committed to complete the proj~cts .. 

1.1 Site Conditions and Background 

The levels of radiological contamination present at PRSs 67 and 363 warranted a RA 
under CERCLA (Comprehensive Environmental Response, Compensation, and Liability 
Act). 

The Potential Release Site (PRS) 67 and PRS 363 Removal Actions were authorized 
via the Contingent Action Memo, (Action Memorandum EE/CA, Contingent Removal 
Action for Contaminated Soil, Final, June 2002) and Public Fact Sheet for PRSs 67-70: 
Site Stormwater Drainage System, Final, March 2005 and Public Fact Sheet for PRS 
363: Plutonium-238 Contaminated Area, Public Review Draft, October 2004. PRSs 68-
70 are. not included in this OSC (On-Scene Coordinator) Report. 

This OSC Report documents removal of contaminated soil from PRSs 67 and 363. 
PRSs 67 and 363 are shown on Figure 1 (A10/274). Contaminated soil was excavated 
per the Contingent Action Memo and Site Stormwater Drainage System (Including PRS 
Group 12, PRS 41 Ditch, PRS 363, PRS Group 14, PRSs 67N, 68, and PRS Group 18, 
PRSs 67S, 69, 70) Removal Plan, Final, September 2004. Verification sampling and 
analysis was performed in accordance with the Standard Soils Verification Sampling & 
Analysis Plan (VSAP), Final, August 2004 to demonstrate that the remaining soil meets 
the cleanup criteria. 

. 
Since the Department of Energy (DOE) is the sole responsible party for cleanup of PRS 
67 soil contamination, no Potentially Responsible Parties (PRPs) were sought to clean 
up the site. Monsanto Research Corporation, EG&G Mound Applied technologies, and 
BWXT of Ohio, Inc were the operating contractors at the site from · 1948 to 30 
September 1988, from 1 October 1988 until 30 September 1997, and from 1 October 
1997 until 31 December 2002 respectively. CH2M Hill Mound, Inc. became the site 
contractor for the Miamisburg Closure Project (MCP) effective January 1, 2003. 

1.2 .Organization of the Removal Actions 

Table 1 lists the parties responding to the removal actions, and their responsibilities . 

PRSs 67 & 363 OSC-Report 
Final 
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Table 1: Organization of the Removal Action 

US Environmental Protection Agency (US EPA) Timothy J. Fischer Federal agency responsible for oversight 
SFR-5J 
77 W. Jackson Street 
Chicago, IL 60604 
312-353-2000 

Ohio Environmental Protection Agency (OEPA) Brian K. Nickel State agency responsible for oversight 
401 E. Fifth Street 
Dayton, OH 45402-2911 
937-285-6357 

US Dept. of Energy Paul Lucas On-scene Coordinator responsible for oversight and 
Miamisburg Closure Project success 
175 Tri-County Parkway 
Springdale, OH 45246 
513-246-0071 

CH2M HILL Jim Fontaine Provide OSC with technical assistance, administrative 
Environmental Restoration Project support. field oversight, sample management, site 
1 Mound Road safety, photo, site documentation, and preparation of 
Miamisburg, OH 45343-3030 the OSC Report 
937-608-8220 

1.3 Objectives 

The objectives of this OSC Report are to describe the PRSs 67-69 RA fieldwork and 
document successful completion of the project. 

Removal Action Objectives: The objectives for the removal action included: 

• Project Planning 
• Public Notification 
• Site Preparation 
• Excavation 
• Verification 
• Site Restoration 
• Documentation of Completion 

Material quantities and disposition locations are presented in Table 2. The cost 
breakdown of the removal actions is presented in Table 3. 

Type of Material 

Contaminated soil/debris 

PRSs 67 & 363 OSC Report 
Final 

Table 2: Materials and Disposition 

Quantity Disposal 
(yd3) Method 

1,633 Rail transport 

2 of 5 

Disposal Location 

Envirocare of Utah 
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Table 3: Removal Cost 

Cost Category Cost($) 

Planning/Fieldwork/ Restoration/grading/seeding 40,000 
--

Transportation/Disposal of Contaminated Soil 360,000 

Subcontractors (Verification Sampling, Analyses, & Data Validation) 100,000 

Closure Documentation 40,000 

Estimated Total Project Cost 540,000 

The Cleanup Objective for contaminant of concern (COC) identified in the PRS 67 and 
PRS 363 Fact Sheets (Pu-238) is presented in Table 4, along with other isotopes that 
remain above CO. 

The cleanup criteria are satisfied if all verification sample results are below CO or all 
sample results are below hot spot (HS) criteria and the 95% UCL (upper confidence limit) 
for the area of interest is less than the CO and the data set passes the Sign test. 

Table 4: Cleanup Criteria (pCilg) 

coc Cleanup Objective Hot Spot Criteria 
Plutonium-238 55.00 165.13 

Lead-21 0 7.4 19.8 
Radium-226 2.90 4.7 

Cleanup Objective. All final verification results for PRSs 67 and 363 were below their 
respective COs as identified in the Data Report, Table 5 (A26/274- A90/274) with the 
exception of the following: four results for Pu-238 of 91, 82.3, 67.6, and 157 pCi/g (CO 
of 55 pCi/g); two results of Pb-21 0 of 7.52 and 11.6 pCi/g (CO of 7.4 pCi/g); and three 
results of Ra-226 of 3.0, 3.9, and 3.91 pCi/g (CO of 2.9 pCi/g). 

Hot Spot Criteria. The Hot Spot criteria (3 times the 1 o-5 RBGV [Risk-Based Guideline 
Value] + background) for the COGs are presented in Table 4. There were no sample 
results that exceeded the hot spot criteria for any analyte. 

1.4 Chronological Narrative of the Removal Actions 

Table 5 presents a chronological narrative of events surrounding the PRSs 67 and 363 
RAs. Individual excavation dates are not listed due to the duration of the project and 
concurrent RA activities . 

PRSs 67 & 363 OS(; Report __ 
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3 of 5 January 2006 



2.0 EFFECTIVENESS OF THE REMOVAL ACTIONS 

The PRS 67 removal action is complete, and the objectives of the Action Memorandum 
have been met. The limits of excavation and .verification are identified on Figure 8 (see 
A 1 0/27 4 ). Results of verification sampling and analysis are provided in Appendix A, and 
photographs of the site remediation are provided in Appendix C. 

Table 5: Chronology of RA 

Timeframe Activity 

September 2004 Removal Plan (includes PRSs 67 & 363) approved 

October 2004 PRS 363 Fact Sheet approved 

March 2005 PRS 67 Fact Sheet approved 

oc"tober 2004- PRS 67/363 contaminated soil RA activities, and verification sampling & 
July 2005 analysis. 

October 2005 PRSs 67 and 363 OSC Report prepared 

2.1 Actions Taken by Mound Personnel 

CH2M Hill Mound, Inc. personnel planned and performed removal action oversight, and 
performed the excavation, monitoring, sampling and analyses, documentation, and 
transportation of contaminated soil and debris to the designated onsite soil staging area. 
Photographic documentation is presented in Appendix C. The project met the removal 
action objectives (Section 1.3), as outlined in the Action Memorandum (Final, dated 
June 2002). CH2M Hill Mound, Inc. personnel prepared this OSC Report, which shows 
that the Removal Action objectives were achieved. 

2.2 Actions Taken by Local, State, and Federal Agencies 

The DOE/MCP; USEPA, and OEPA had oversight responsibility for the removal actions. 
The DOE/MCP was the lead agency for the RA and provided the funding and oversight 
for the RA. The USEPA and OEPA had oversight responsibility for the RA and review of 
the Action Memorandum and OSC Reports to ensure that the objectives are/were met. 

2.3 Actions Taken by Subcontractors 

Subcontractors involved in the project included: 

• SAIC of Ohio- performed site soil sampling, data management, and validation. 

• Envirocare of Utah - disposal of radiologically contaminated waste via rail 
transport. 

PRSs 67 & 363 OSC Report 
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3.0 DIFFICULTIES ENCOUNTERED 

3.1 Items that Affect the Removal Actions 

· · No difficulties were encountered during the removals. 

3.2 Issues of Intergovernmental Coordination 

All DOE/OEPAIUSEPA 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. Splitting of samples with OEPA went well. 

4.0 RECOMMENDATIONS 

4.1 Means to Prevent a Recurrence 

The contaminated soil was removed. Mound Removal Actions have regulator approved 
work plans, each of which has a section that addresses runon/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 runon/runoff protection, spread of contamination is prevented. After 
the removal action and the CERCLA process for the parcel are complete, the area will 
be transferred from Federal to private ownership. All State and Federal disposal rules 
will apply . 

PRSs 67 & 363 OSC Report 
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1.0 PURPOSE 

This Data Report provides documentation of sampling activities specified in the 

following documents; required to closeout Potential Release Sites (PRSs) 67 and 363 

(see Figure 1 ): 

• Standard VSAP, Verification Sampling and Analysis Plan, Final, August 2004, and 

• PRS 67, 41 Ditch, & PRS 363; Open Drainage Ditch, Post-Ex SUD (Survey Unit 
Design), Working Draft, October 2005. 

· The purposes of this Data Report are to: 

• document the verification of PRSs 67 and 363, 

• describe any variances to the VSAP, and 

• present the analytical results. 

2.0 DOCUMENT ORGANIZATION I SUMMARY 

The PRS 67 (and PRS 363) removal action (RA) was verified through multiple sample 

events described in Section 3. Contaminants of concern (COGs) are identified in the 

Post-Ex SUD, an excerpt of which is included as Appendix C. Unless otherwise 

specified as a variance, sampling and analyses were conducted in accordance with the 

VSAP and Core Team-approved Post-Ex SUD (see Appendix C). 

3.0 FIELD ACTIVITIES 

Due to the complexity of the project and for completeness, pre-verification activities as 

well as verification efforts are described herein. Prior to the RA, historic and Ohio 

Environmental Protection Agency (OEPA)-requested samples were evaluated and 

addressed; then RA and verification sampling events occurred. 

PRS 41 and PRS 441 are adjacent to PRS 67 and are mentioned herein because of 

necessary boundary adjustments concerning PRSs 67, 41, and 441. 

PRSs 67 & 363 Data Report, Rev. 0 1 of 5 December 2005 
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Historic Samples. The 13 western-most historic locations presented in the Pre-Ex SUD 

(includes 41 Ditch) will be verified as part of PRS 441 and were therefore excluded from 

the Post-Ex SUD. 

OEPA Samples. To supplement the historic results, OEPA visually inspected the 

drainage ditch (PRS 67) and selected 55 bias sample locations (Figure 2) for onsite 

long-count gamma spec and onsite alpha spec (isotopic thorium and plutonium) 

analyses. The nine westernmost OEPA locations (825-29 and 852-55) will be 

addressed as part of PRS 441 and are therefore excluded from this Post-Ex SUD. 

The remainder of the historic (1 0) and OEPA (46) results, including PRS 363 (historic 

location 12N15), are reported herein (Table 1) and addressed as part of this Post-Ex 

SUD. Results above cleanup objective (CO) are shaded in Table 1. Sample locations 

excavated as a matter of course during the multiple RAs are identified via strikeout in 

Table 1, and were not used in the final statistical analysis. 

RAs and Sample Events 

The first RA occurred in January 2005 and included excavation of the historic and 

OEPA locations in Table 1 above CO. The limits of excavation are shown on Figure 3. 

Locations 12N 15 and SCR250 were verified separately from the rest of the first RA. 

The remainder of the first RA (Survey Units (SUs) 1-4, see Figure 4) was verified after 

completion of the walkover survey. 

Location 12N15. Following excavation of the historic location 12N15, two samples were 

collected within the 12N 15 (PRS 363) excavated area and analyzed on site by long 

count gamma spec. All results are below CO as presented in Table 1. 

Location SCR250. Following excavation of the historic location SCR250, soil was not 

available for collection due to a concrete obstruction. Per Item 1 0 of the Pre-Ex SUD, a 

direct/swipe was collected on the concrete as documented in Radiological Survey Data 

Sheet (RSDS) ER-05-0651. Results of the direct/swipe are presented in Appendix D 

and indicate no detectable activity in excess of the Mound 2000 surface release criteria. 

PRSs 67 & 363 Data Report, Rev. 0 -- ·- 2 of 5 December 2005 
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Scan Surrogates/Walkover Survey. A FIDLER walkover was performed on SU1 and 

SU4 (see Figure 4) and resulted in no detectable activity. Because SUs 2 and 3 (see 

Figure 3) had limited accessibility for a FIDLER walkover, surrogate scan samples (140) 

were collected on a 15' triangular grid (offset 15 feet from the final verification grid). All 

samples were analyzed by alpha spec (isotopic Pu and Th). Analysis of samples was 

split between onsite (75 samples) and offsite (65 samples) labs for convenience. 

Results· are presented in Table 2 and results above CO are shaded for reference. 

Results above CO were excavated to (but not through) the nearest sample location with 

results below CO. Sample locations excavated as a matter of course during this second 

RA are identified via strikeout in Table 2, and were not used in the final statistics. The 

limits of excavation for SUs 2 and 3 are shown on Figure 3. Soil was not available for 

collection at three locations; therefore, per the Pre-Ex SUD, direct/swipes were 

obtained and reported in RSDS 05-ER-176. Results of the direct/swipe indicate no 

detectable activity in excess of the Mound 2000 surface release criteria. 

Excavation of SUS (including 41 Ditch, per Pre-Ex SUD) was postponed to a later date . 

Verification. SUs 1-4 were verified with a 15' triangular grid as shown on Figure 4. A 

total of 267 verification samples were collected. Eleven bias samples were collected at 

isolated historic excavation areas (see Figure 4). Soil was not available for collection at 

three locations due to obstructions therefore, per the Pre-Ex SUD, direct/swipes were 

collected as documented in RSDS ER-05-208. Results of the direct/swipes indicate no 

detectable activity in excess of the Mound 2000 surface release criteria. All soil samples 

were analyzed onsite by long count gamma spec and offsite by alpha spec (isotopic 

plutonium and thorium). Results (except those in western SU4) are presented in Table 

3 and results above CO are shaded for reference. Locations SU4FSS01-23 and 31-35 

and SU4FSSBias4 are in the area moved into PRS 441; therefore, the associated 

results are not reported herein. 

Third RA. Locations requiring excavation in SUs 2 and 3 were removed and chased. 

RASS sampling and FIDLER walkovers were performed to guide the excavation and 

• 

• 

determine when the areas were ready for verification sampling. The limits of excavation • 

are shown on Figure 4. 
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• A historical sample location (SCR273) with Pu-238 results above CO that was not 

identified in the original work plan was also excavated and verified at this time. The 

limits of the SCR273 excavation are shown on Figure 6. Verification results for SCR273 
-. - -

are below CO and reported in Table 4 as sample location SU67SCR273. 

Because excavation of SUS and the western half of SU4 would potentially impact the 

integrity of the soil staging area (PRS 441 ), they will be verified, after removal, as part 

of PRS 441 Post-Ex SUD. New boundaries of PRS 67, 41, and 441 are shown on 

Figure 5. 

SU6 includes those areas in SUs 2 and 3 that required excavation per the Standard 

VSAP and regulator concurrence. SU6 was verified with a 15' triangular grid as shown 

on Figure 6. A total of 77 verification and five OEPA bias samples were collected. All 

soil samples were analyzed onsite via long count gamma spec and offsite via alpha 

spec (isotopic plutonium and thorium). SCR273 was also verified at this time. Results 

for verification of SU6 and SCR273 are presented in Table 4. One location in SU6 

• (SU6PRS6720) required excavation per the Standard VSAP is shaded in Table 4 and 

shown on Figure 6. The location was surgically excavated (fourth RA) and resampled 

per the Standard VSAP. The re-verification results (SU6PRS6720) were below CO as 

shown on Table 4. 

• 

Figure 7 presents an overlay of all excavation events related to PRS 67. The new PRS 

441 boundary is shown for reference to the section of PRS 67 that was added to PRS 

441 for remediation and verification. 

Figure 8 presents an overlay of all excavation events (minus those now included in PRS 

441) and as-left sample locations. The associated as-left verification results are 

presented in Table 5. Results of samples excavated as a matter of course of the 

removal action are also identified via strikeout in Tables 1 and 2. Remaining sample 

locations with results above CO and below HS that met the cleanup criteria are circled 

on Figure 8 and shaded on Table 5. Final verification results for all COGs are reported 

in Tables 6 through 11 . 
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NOTE: Table 5 includes all Final Verification Results for all analytes. Tables 6-11 

present Final Verification results sorted by analyte to facilitate statistical calculations 

presented in Appendix E. 

4.0 DATA REVIEW I VALIDATION 

All data were reviewed and 10% of offsite data were validated. 

Field and laboratory QC (quality control) were assessed as part of the data review and 

validation (R&V) process. 

Documentation of review and validation (and related variances) is provided in two 

separate reports in Appendix F. Review and validation supports that the data are 

usable. 
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Table 1: Historic and OEPA Results 
(shaded are >CO and strikeout indicates not part of final evaluation) 
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Table 1: Historic and OEPA Results 
(shaded are >CO and strikeout indicates not part of final evaluation) 
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, Table 1: Historic and OEPA Results 
(shaded are >CO and strikeout indicates not part of final evaluation) 
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DL: detection limit 
DQ: data qualifier 
LQ: lab qualifier 
CO: cleanup objective 
U: not detected 
J: estimated 
na: not available 
coord: coordinate 
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Table 2: Scan Surrogate Results (SUs 2 and 3) 
(shade >CO and strikethru indicates not part of final evaluation) 
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DL: detection limit 
DQ: data qualifier 
LQ: lab qualifier 
U: not detected 
J: estimated 
coord: coordinate 
CO: cleanup objective 

Table 2: Scan Surrogate Results (SUs 2 and 3) 
(shade >CO and strikethru indicates not part of final evaluation) 

RSDS: radiological survey data sheet 
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Table 3: Verification Results (SUs 1-4) 
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(shaded >CO and strikeout indicates not part of final evaluation). 
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Table 3: Verification Results (SUs 1-4) 
(shaded >CO and strikeout indicates not part of final evaluation) 

DL: detection limit 
DQ: data qualifier 
LQ: lab qualifier 
U: not detected 
CO: cleanup objective 
J: estimated 
coord: coordinate 
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(shaded >CO and strikeout indicates not part of final evaluation) 
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Table 4: Verification Results (SUS) 
(shaded >CO and strikeout indicates not part of final evaluation) 
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Table 4: Verification Results (SU6} page 3of6 

(shaded >CO and strikeout indicates not part of final evaluation) 
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(shaded >CO and strikeout indicates not part of final evaluation) 
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CO: cleanup objective 
DL: detection limit · 
DQ: data qualifier 
LQ: lab qualifier 
U: not detected 
J: estimated 
coord: coordinate 

er/67-70/suds/67sud!Tables 1-11 WorkOraft 
10/18105@ 12:00 PM 

Table 4: Verification Results (SUS) 
(shaded >CO and strikeout indicates not part of final evaluation) 

page 6of6 

• 

• 

• 

• 



• 

• 

• 

Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 

~09 IAct•mum-227 0.15 ~CIIG 0.1 u 4:0 10/2t/2004 
~09 IAmenCJum-241 0.04 ~CI/1 1.1 t>3 10/2t/2004 
l:jQ! ICestum-137 o.o3 ~CI/1 1.1 3.8 10/ltii2004 
l:jQ\ ICobalt-oo 0.03 -PCm 0.7 1flr:Jt' ?nn.4 

- - l:jO! eaa~£1 o -o:42 -PCT/1 7.4 -fO/?F ?r 1.11. 
l:jO! l~lutomum-231:S 10.74 -Pl.;l/ .l 55 -fO/:Jt- ?I 14 
80! l~lutomum-239/240 0.07 -PCT/1 1 U 62 -1TI/2E/21 
i:j0! IRadiUm-225 0.6! ~~1/1 D. "2-:-9- 'ITI/26171 
l:jO! IThonum-227 O.o ~CIIG O.l ""20:9" 10/2 it: 
l:jO! 1 fhonum-228 0.4: ~CIIG 0.02 7.0 10/2E 
i:jU! 11 hOnum-230 0.4! ~CIIG 0.02 7.8" 10/2 
80! IThonum-232 0.3~ -PCI/G 0.02 2.1 10/2 
81 IActimum-227 0.1~ PCIIG 0.19 U 4.6 10/26/2004 
810 IAmeiJCIUm-241 0.05 PCIIG 0.05 U 63 10/lb/2004 
810 ICestum-137 0.03 PCI/G 0.03 U 3.8 10/Lb/2004 
810 ICobalt-60 0.04 PCI/G 0.04 U 0. 7 10/;t ~Jml4 

810 ILead-210 0.52 PCIIG 0.48 7.4 lUILii/2004 
~10 Plutomum-238 10.23 PCIIG 0.04 5~ 1' ut :.~11114 
~10 Plutomum- •·u1o4, 0.02 PCIIG 0.01 5; 1· tz, 11114 
i:j10 Radlum-226 0.79 PCIIG 0.61 2.9 1 11114 
~10 Thonum-227 0.04 PCIIG 0.04 U 20.9 1( :JIIII4 
~1U Thonum-228 0.70 PCI/G 0.04 2.6 1( :JIIII4 
i:j10 Thonum-230 l.54 PCI/G 0.04 2.8 1U/ i/2004 
i:j1 J Thonum-232 ll.49 PCIIG 0.02 7.'f l1l/21i/2004 

_ i:j1 ) !ActlniUm-227 ( .3! ~CIIG 0.23 4:0 l1J/2U/2004 
81) IAmenc•um-241 C .0! ~CI/G 0.09 u 153" 10J7Ht?nn4 
81 5 ICestum-137 0.01 PCI/G 0.05 3.8 -10/26/2004 
81 5 ICobalt-60 0.06 PCIIG 0.01 0.7 -10126/2004 

- 815 Lead-210 1.99 PCI/G 0.74 7.4 10/i' 7nn4 
815 Plutomum-238 7.69 PCIIG 0.01 55 10/i' '7nn4 
815 Plutomum-7~1-11"'4 0.04 PCIIG 0.01 62 10/;t ':J£1114 
i:j1b IRadlum-226 1.04 PCIIG 0.93 2.9 11 :JIIII4 
l:j1b ThOnum-227 0.02 PCIIG 0.02 .20.9 10121 :Jtlll4 
~1b ThOnum-228 0.59 PCIIG 0.06 2.6 10/Lti/2004 
I:Hb ThOnum-230 0.97 PCIIG 0.02 2.8 10Ut>/2004 
i:j1b Thonum-232 0.04 PCIIG 0.02 2.1 10/Lti/2004 
i:j15 IActlmum-227 0.21 PCIIG 0.21 U 4.6 10/'=!bt.£UU4 

.. i:j15 IAmenctum-241 0.06 PCIIG 0.06 U 63 10Ub/2004 
l:j1t> ICestum-137 0.04 . PCIIG 0.04 u 3.~ 11Jt, lt.£uu4 
i:j1t) ICObalt-tiO 0.05 PCIIG 0.05 U 0. 1UrLiit: 11114 
i:jlt) ILead-210 O.ts7 P~IIG 0.52 7.4 10/:.!ti/2004 
ill) IPiutomum-238 32.24 ~CIIG 0.05 05 1 J72l 111 

316 IPiutomum-239/240 0.1 . PCI/G 0:01 oZ 1Jf2~/21 01 
316 IRadtum-226 0.6' . PCIIG 0.67 2.9 1J/7 lt71 
316 IThonum-227 0.0 • PCIIG 0.03 U 20.9" 10/;J It~ 
316 Thonum-228 0.7 PCIIG 0.10 2.6 'J0/?1 14 
316 Thonum-230 0.8 · PCIIG 0.10 2.8 -f0/26/20 J4 
316 IThonum-232 0.91 PCIIG 0.08 2.1 -f0/?1 '7nn<~. 

317 IActlmum-227 0.1 PCIIG 0.19 U 4.6 fllt:Jt 7nn<~. 
817 IAmenCJum-241 O.Ot> PCI/G 0.06 U 63 'l0/?1 '7nn<~. 
817 ICestum-137 0.04 PCIIG 0.04 U 3.8 10/:JI '7nn4 
~11 ICobalt-60 0.04 PCIIG 0.04 u o. 10/:.ii ot.£uu4 
i:j1f ILead-210 0.51 PCI/( 0.56 7.4 1D/2t:i/2004 
~11 IJ-'Iutomum-235 11.29 PCII(: 0.01 5! 1 072"0/2004 
l:jl t 1Piutomum-z~!-ln.4 O.U4 1-'Cif(: 0.01 0. 1 []lznut!IJ4 
817 IRadium-226 0.96" PCIIG 0.61 -~ur 'J1l/?lmnn<~ 
817 Thonum-227 0.02 PCIIG 0.02 U 20.9- .f0/:JI'It7nn<~. 

817 Thonum-228 0.69 PCIIG 0.02 2.6 10/:,.rt nn<~. 
~1-/ Thonum-230 0.65 PCIIG 0.06 2.8 10/'=!5/2004 
~17 1 honum-232 0.50 PCIIG 0.02 2.1 10/'=!5/2004 
61 B IActlmum-227 0.16 PCIIG 0.16 U 4.6 10/:J '7nn<~. 
B1B IAmenctum-241 0.05 PCI/G 0.05 U 63 10/:J '7nn4 
~11:1 ICes•um-137 0.03 PCIIG 0.03 U 3.8 1uu '7nn4 
B11:1 ICObalt-60 0.03 PCIIG 0.03 U 0.7 10/26/2004 
i:j11:1_ ILead-210 0.44 PCIIG 0.44 U 7.4 10/'=!5/2004 
l:j11:1 IPiutomum-238 17.74 PCIIG 0.05 55 10/'=!5/2004 
Bll:l II-'IUtOniUffi-7~!-li7.4r 0.05 PCI/G 0.05 62 · 10/'=!t>/2004 
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Table 5: As-Left Verification Results 
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I Plutomum- '"'~ ,.~~., 

I Radium-226 
Thonum-227 
Thonum-228 
Thonum-230 
Thonum-232 
IActimum-227 
IAmenciUm-241 
ICeslum-137 
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I Plutomum-238 
1-'lutomum-7:;1~< 7.4r 
Kadlum-226 
lhOnum-227 
lhonum-228 
1 honum-230 
Thonum-232 
Actlmum-227 
IAmenclum-241 
ICeslum-137 
ICobalt-60 
ILead-210 
1 Plutomum-238 
11-'lutomum- ':;~~:~r '4 
1 Kaa1um-2£6 
11 nonum-2Z7 
1 1 nonum-zzs 
1 1 nonum-:l~U 
I Thonum-232 
IActlmum-227 
IAmenclum-241 
ves1um-1~1 

vobalt-60 
eaa-z1o 

t-'lutomum-238 
ll-'lutomum-2~9/Z40 

1 Kaa1um-226 
1 nonum-227 
1 nonum-228 
lhonum-230 
1 honum-232 

IActlmum-227 
IAmenetum-241 

0.05 
0.85 
0.73 
0.51 
0.17 
0.05 
0.04 
0.03 
0.45 
12.45 
0.06 
0.79 
0.02 
0.35 
0.59 
0.30 
0.29 
0.08 
0.07 
0.07 
1.08 
9.07 
0.04 
0.91 
0.06 
0.93 
1.03 
0.84 
0.27 
0.07 
0.05 
0.06 
1.19 
5.96 
0.03 
1.08 
0.29 
0.94 
0.43 
0.74 
0.38 
0.10 
0.10 
0.10 
0.99 
1.19 
0.01 
1.88 
0.06 
1.10 
o.:so 
0. 
0. 
0.)6 
0.06 
0.08 

1.0 
Z5.71 
0.10 
1.06 
0.03 
0.66 
0.91 
0.59 
0.31 
0.08 

PCIIG 0.04 
PCI/G 0.04 
PCI/G 0.04 
PCI/G 0.04 
PCI/G 0.17 
PCI/G 0.05 
PCI/G 0.04 
PCI/G 0.03 
PCI/G 0.44 
PCIIG 0.01 
PCIIG 0.01 
PCI/G 0.42 
PCI/G 0.02 
PCI/G 0.02 
PCIIG 0.06 
PCI/G 0.02 
PCI/G 0.29 
PCI/G 0.08 
PCI/G 0.06 
PCIIG 0.07 
1-'(.;1/G 0.80 
1-'(.;1/G ~04 
PCI/G ~04 
PCI/G .91 
PCI/G .06 
PCI/G 0.06 
PCI/G 0.17 
PCI/G 0.17 
PCI/G 0.27 
PCI/G 0.07 
PCI/G 0.05 
PCI/G 0.06 
PCIIG 0.64 
PCI/G 0.04 
PCI/G O.D1 
PCI/G 0.75 
PCI/G 0.05 
PCI/G 0.02 
PCI/G 0.18 
PCIIG 0.14 
PCIIG 0.38 
PCI/G 0.10 
PCI/G 0.08 
PCI/G 0.10 
PCI/G 0.94 
PCI/G 0.01 
PCI/G O.D1 

I PCIIG 1.02 
11-'CIIG 0.03 
I 1-'(.;1/G ( '.03 
11-'(.;1/G 1.0~ 

I PCI/G 1.09 
I PCI/1 1.22 
PCI/1 1.06 
PCI/1 1:1.04 
PCl/1 1:1.08 
f-'(.;1/ (1.60 
PClli 1:1.05 
PClli 1:1.01 
f-'(.;11 (.71 
1-'CIIG 0.0: 
1-'(.;1/G 0.1 
1-'CIIG 0.1 
PCIIG 0.0: 
PCIIG 0.3' 
PCIIG 0.08 

u 
u 
u 
u 

u 

u 
u 

u 

u 
u 
u 

u 
u 
u 
u 

u 
u 

u 

u 

u 

u 

u 

u 
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62 
2.9 

20.9 
2.6 
2.8 
2.1 
4.6 
63 
3.8 
0.7 
7.4 
55 
62 
2.9 

20.9 
2;6 
2.8 
2.1 
4.6 
63 
3.8 
0.7 
7.4 
55 
62 
2.9 

20.9 

2.1 
4.6 

.9 
20.9 

.6 

.8 

.1 

63 

111Utit:.llll 

1 0/l'til [)[ 
10/26/:.!Ul 
10/26/20( 

1 I lt:ltit:.' [)4 

1 ut:..r no r 14 
1U/ 
10/2W2004 
1 '7F '7nn.4 
1 '7F '7nrl.4 
10/2W2004 
1 7F 7nn.4 
1 7nn.4 
1 nn.11. 
1 7nfl.d 
1 )/: )/2004 

1l1726/2004 

1 0/?f\17[1( 14 
1 0/?f\1711114 
1 rl/?fi/711114 
1 0/?fi/71 II 1.4 
1 0/?fi/7[11 1.4 
10/26/2004 
11 1/Z ':,111114 
1111:1. ':,111114 
10/28/:.!U04 
10/28/:.!004 
10/28/LUU4 
10/28/:.!UU4 
10/28/:.!004 
10/21 r£UU4 
10/21 f:.!UU4 
10/21 f:.!UU4 
10/7: :,111114 
1 0/?:tt:.llll 14 
10/28/L004 
10/28/:.!U04 
10/:.!8/:.!004 
10/28/:.!004 
10/:.!8/:.!U04 

10/:..r 
10/? 
10/: 
101:28/21 
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10/28/2004 
10/28/2004 

1 7nn.4 

1 •R nn.11. 
1n17R nn.11. 
10PXUIIW 
10/?. :,IIIW 

10/28/ZUU< 
10/28/ZUU< 

. 1 0/28fLUU4 
10/20/LUU .. 
1 0/20/LUU .. 

• 

• 
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• 
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635 
635 
B35 
B35 
B35 
B35 
B35 
B35 
B35 

_I:S31 
I:SM 
I:S31 
837 
837 

. 837 
837 
637 
B37 
837 
837 
837 
639 
639 
639 
B39 
I:S39 
I:S39 
I:S39 
I:S39 
I:S39 
839 
839 
839 
841 
841 
841 
841 
841 
641 
B41 
I:S41 
I:S41 
I:S41 
I:S41 
I:S41 
843 

343 
343 
843 
843 
643 
B43 
_I:S~ 

I:S44 
844 
I:S44 

844 
644 
644 
644 

Table 5: As-Left Verification Results 
(shaded are> CO and< HS) 

lveslum-137 
ICobalt-60 
llead-210 
1 Plutomum-238 
1 Plutomum- ·~Q/14 

1 Radlum-226 
IThonum-227 
1 Thonum-228 
II honum-230 
11 honum-232 
IActmJUm-227 
IAmencJUm-241 

. ICeslum-137 
1 Looa1t-oo 
llead-210 
Plutomum-238 
Plutomum-239/240 
Radium-226 
iThonum-227 
IThonum-228 
Thonum-230 
Thonum-232 
IActmlum-227 
IAmenclum-241 
ICeslum-137 
ICobalt-60 
llead-210 
1 Plutomum-238 
Plutomum- ·:~· 14 

t<aellum-:.:!26 
1 honum-:.:!::.:!7 
1 honum-:.:!:.:!· 
Thonum-23, 
Thonum-23. 
Act1mum-2:.1 
Amenctum-241 
'Ceslum-137 
ICobalt-60 
llead-210 
1 Plutomum-238 
1 Plutomum- ·~Qr '41 

1 t<adlum-226 
11 honum-227 
11 honum-228 
11 honum-230 
11 honum-:.:! 
IAct1mum-z 
IAmenctum-:.:!41 
1ves1um-137 
ll Obalt-50 
ll eao-210 
I Plutomum-238 
I Plutomum-23!:1/240 
I Radium-226 
Thonum-227 
Thonum-228 
thonum-230 
1 honum-232 

IActimum-227 
I Amenctum-241 
ICeslum-137 
IL.ooan-oo 
ll eao-210 
I Plutomum-238 
I Plutomum- ·:~~~~4 

I Radium-226 
Thonum-227 

0.06 
0.06 
1.46 

10.35 
. 0.03 

1.62 
0.17 
1.04 
0.94 
0.84 
0.2( 
o.m 

O.Ot 
1.6 
0.43 
O.Q1 
1.09 
0.07 
0.29 
0.43 
0.18 
0.30 
0.13 
0.15 
0.09 
1.82 

50.16 
0.11 
1.8: 
0.16 

.81 

.9! 

.I 

'.o· 
0.04 
0.07 
1.78 

11.27 
0.04 
0.83 
0.09 
0.45 
0.57 
0.44 
0.27 
0.07 
0.01:5 
0.08 
1. )1:5 
0. jU 

0. 11 
1.m 
0.32 
0.93 
1.17 
0.7 
0.2! 
0.01 
0.2: 
0.10 
2.07 
9.30 
0.04 
1.18 
0.3:.:! 

PCI/G 
PCIIG 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCIIG 
PCI/G 
PCIIG 
PCJTG 
PCI/G 
PCIIG 
PCIIG 
PCI/G 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCI/G 
PCI/G 
PCIIG 
PCI/G 
PCITG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCI/G 
PCI/G 
PCIIG 
PCI/G 

:PCIIG 
IPCIIG 
I PCII< 
rPCII< 
PCm 
PCI/B 
PCI/G 
PCIIG 
PCI/G 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCI/G 
PCIIG 
PCIIG 
PC II< 
PC II< 
PCII<.i 
PC II< 
PCIIG 
PC II< 
PC II< 
PC II< 
PCII<.i 
PCIIG 

0.06 
0.06 
0.83 
0.03 
0.03 
0.78 
0.02 
0.02 
0.05 
0.05 
0.20 
0.05 
0.04 
0.06 
0.58 
O.Q1 
0.01 
0.69 
0.05 
0.02 
0.02 
0.04 
0.30 
0.07 
0.06 
0.09 
0.76 
0.01 
0.04 
0.84 
0.05 
0.05 
0.05 
0.02 
0.28 
0.07 
0.04 
0.07 
0.67 
0.02 
0.04 
0.83 
0.04 
0.04 
0.04 
0.02 
0.27 
0.07 
0.04 
0.08 
0.63 
0.01 
0.01 
0.72 
0.05 
0.15 
0.05 

.05 

.29 
~08 
.( 6 

0. 0 
O.t 
0.( 1 
0.( 1 
0.93 
0.07 

u 
u 

u 

u 
u 
u 
u 

u 

u 

u 

u 
u 
u 
u 

u 
u 

u 
u 

u 

u 
u 
u 
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3.8 
0.7 
7.4 
55 
62 
2.9 

20.9 
2.6 
2. 
2. 
4. 

~. 

7.4 
55 
62 
2.9 

20.9 
2.6 
2.8 
2.1 
4.6 
63 
3.8 
0.7 
7.4 
55 

2.6 
2.8 
2.1 
4.6 
63 
3.8 
0.7 
7.4 
55 
62 
2.9 

'20'.9 

2.1 
4.6 
63 

T4 
55 
62 
2.9 

20.9 
2.6 
2.8 
2.1 

4J) 

OJ' 
3.B 
0. 
7.4 

20.'9' 

1 0/:Jti [)( 14 

.101: 
1 Of! ':II 1114 

10/26/:.!004 
10/Lo/L004 
1 0/7f ':111114 

10/7f 11114 

10/7f 11114 

10/:1 11114 

10/7 :111114 

1 0/:l ':lllll4 
1 0/;21 '2004 
1 n/71 711114 

11"17?l 711114 

11"17?l 711114 

1 0/:JI :ICICI4 

. 1 O//lfii:ICJCI4 

1 0fJi'U:IIIII4 

10126/2004 
10/26/2004 
10/26/2004 
10/:.:!6/2004 
1 0/:.:!t>/2004 
1 O/LI)I:l_l!04 
1 O/LI:igl.J04 
1 U/:.:!I)J:l004 
111171 71 n4 

10J71 \/711114 

'JU7Z6/2004 
10/26/2004 

'1 0/:.:!5/2004 
1 0/25/2004 
10/25/2004 
1 0/25/2004 
1 0/25/2004 
1 no •:~r1114 

1 nJ7nuull4 
1 nJ7noml4 
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1 0/:lli/ llll4 
1 0/26/L ULJ4 

10/26/2004 
10]26/2004 
10]26/2004 
1U72512004 
10/26/2004 
10/26/2004 
1111' 711114 

1111' 711114 

'fill' :111114 

10/25/2004 
1nr.1 r:111114 

'101 11114 

10/ 

1 
1 
1 '"' '71 
1 •RI7nr 

1 
10/ 
10/76/ 
10/: '6/2 
10/26/20 
10/26/2004 

10/26/2004 
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orrum-
orrum-
orrum-
:t1mum-

Amene~um - 41 
vesJUm- 13' 
obalt-6~ 
ead-211 
u omum- ~38 
u omum-
a 1um-~ 
orrum-
orrum-
onum-
orrum-

14 1mum-
14 menc1um - ~41 

es1um- ,J' 
otalt~61 
ead-211 
u omum- !38 
u omum-

ac 1um-
orrum-
orrum-
orrum-
onum-
:timum-

menc1um - :41 
ves1um- 13" 
vobalt-6, 
ead-21' 
u on1um- 38 
u omum-
a 1um-~ 
onum-
orrum-
orrum-
orrum-
:timum-

menc1um - 41 
es1um- 13'1 
ollalt-6 
ead-21 
u omum- 38 
u omum-
a 1um-
onum-
onum-
onum-
orrum-

ctimum-
mene1um - :41 
eSIUm- 13" 
obalt-61 
ead-21 
utomum- 38 
utomum-
adium-
orrum-
orrum-
orrum-
orrum-

ctimum-
menc1um -~ 

l,eSIUm-13' 
~,obalt-60 
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Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 
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Table 5: As-Left Verification Results 

(shaded are > CO and < HS) 

B50 llead-210 0.49 PCI/G 0.49 U 7.4 10/2l:SU004 
B50 IPiutomum-238 38.37 PCI/G 0.01 55 10/21:1/:.!004 
B50 IPiutomum- ·~o1· M. 0.11 PCI/G 0.04 62 1111:.1 ·:~11114 
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B50 IThonum-228 0.70 PCI/G 0.04 2.6 10/:.!l:S/:.!OU4 
BoO Thonum-230 0.62 PCI/G 0.04 2.8 1U/:.!ts_gUU4 
BoU I honum-232 0.43 PCI/G 0.01 2. 1 U/:.!~UU4 
t:i_o1 IACtlmum-227 0.20 PCI/G 1.20 u 4.6 1 12 'LIIII4 
~ IAmenclum-241 0.05 1-'CI/G . J5 U ~ 1l72872004 
651 !(.;eSIUm-137 0.04 1-'CI/G . J4 U "J:!f 1 /2B.r2004 
651 I(.;OI:>alt-60 U.U7 1-'CI/G . rr u -u:7 'f)/. R/7nn4 
651 [Leaa-210 0.8'1 PCl/G 0. 52 T.4 'f1Tl Rc7nn4 
651 IPiutomum-£31:1 27.16 PClTG 0.05 -55 -fOJ wnn4 
651 IPiutomum- ~39/240 0.08 PCIIG 0.08 U 62 1TI1 '7nn4 
651 Radium-uo 0.85 PCI/G 0.60 2.9 10/28/2004 
B51 Thonum-:.!L 0.18 PCIIG 0.01 20.9 10I: R.7nn4 
B51 Thonum-221 0.70 PCI/G 0.05 2.6 10I: •x.7nn4 
B51 Thonum-23( 0.64 PCI/G 0.01 2.8 101: ·x.·mn4 
651 Thonum-23: 0.59 PCI/G 0.01 2.1 1111: 'R7nn4 

PKS363-001 ICobalt-60 0.08 PCI/G 0.08 U 0.7 06/15/2004 
PKS363-001 ILead-210 1.17 PCI/G 1.17 U 7.4 06/15/2004 
PKS363-001 IPiutomum-238 23.81 PCI/G 23.81 U 55 06/15/2004 
PKS3o3-001 IRadium-226 1.20 PCI/G 1.02 2.9 06/15/:.!004 

_1-'K::i 31:53-001 Thonum-230 8.44 PCI/G 8.44 U 2.8 06/15/:.!004 
__1-'_K::i 31:53-001 I honum-232 0.56 PCI/G 0.23 2.1 06/1 o/:.!UU4 
1-'K::i ;so3-0U1 IActlniUm-227 0.40 PCI/G 0.40 U 4.6 06/1 o/2UU4 
I-'K::i3b3-0U1 IAmenclum-241 0.09 PCI/1 0.09 U 5~ 06/1 >@J_lJ4 
_fBS~-001 \..eSIUm-137 0.07 PCI/( 0.07 U 06/l>@JI.)4 

• _E_RS~_3-0U:.! \..OI:>alt-60 0.05 PC I/( 0.05 U ( . 06/1 >gJ04 
_f_RS~3-0U:.! Leaa-210 1.22 PCII 0.84 06/l>g~4 
PRS363-UU:.! 1-'lutomum-238 18.81 PCII 18.81 U 55 06/15/:!0U4 
PRS363-UU:.! Kaalum-:.!:.!6 1 .2: PC II ~ T.U!f 7. 1l0715/2004 
PRS363-002 I nonum-:.!30 7.1 1-'Cif(j T.l U -z:8' 1l0715/2004 
I-'RS363-002 I nonum-:.!32 0.4!:1 1-'CI/G 0:1 -z:r 1l0715/2004 
PKS363-002 Actimum-227 U-:32 PCI/G 0.3: U 4:0 1l0715/2004 
PKS363-002 ,Amene~um-241 0.10 PCI/G 0.10 U 63 06715/2004 
I-'KS363-002 ICeslum-137 0.06 PCI/G 0.05 3.8 06/lf>r m14 
1-'K::;tjf-001 IPiutomum-238 0.57 PCI/G 0.07 55 0' •:~x. llllf> 
!"_K::;tjf-001 11-'lutomum-7"~0to4f 0.06 PCI/G 0.06 U 62 0' ox. llllf> 
_f_R~7-UU1 llhonum-227 0.17 iPCI/G 0.04 20.9 0'1/X.:.IIIIIf\ 
__t-'_t<_::;t:j_/"-UU1 II honum-228 0.90 PCI/G 0.05 2.6 01 
_E~::;i)_{-UU1 II honum-230 0.86 , PCI/G 0.02 2.8 01 
_fR ::;1 )l-OU1 II honum-232 1.02 PCI/G 0.02 2.1 01 
1"1'<~>1-UU:.! lf-'lutomum-238 2.70 PCI/G 0.05 55 01 
PR::Sijf-UU:l lf-'lutomum- '"~01 M 0.( 5 PC I. ~ 0.05 u 62 0112:1/2005 
PRS67-U'J:l II nonum-227 0. 4 PCI. :; 0.04 20.9 011:.! :1/200!:1 
PRS67-U' I:.! II nonum-228 O.t PCI. 0.01 2. 11/:l8/2o-
PRS67-Qi 12 II nonum-:.!30 0.~ 1-'CI. 0.01 2. 11f:7R 
PRS67-QII2 11 nonum-:.!32 o. PCI :; 0.01 2. 11 'x 
PRS67-003 IPiutomum-:.!38 12.49 PCl/G O:o4 0! 11 1x 7r 
1-'K::Sol-003 IPiutomum-n!-1114 0.03 PCIIG 0.02 6Z 'Ufl:'x 7nn" 
I-'K~jf-UU3 1 fhonum-227 0.19 PCI/G 0.01 20.9 01pxmu1f> 
I-'K::;i:>f-UU3 '1 nonum-228 0.79 PCI/G 0.04 2.6 01W:S/:l.UU5 
t-'_K~j_{-UU3 I nonum-230 0.83 PCIIG 0.01 2.8 01/~ S/2005 
PR::Sijf-JU3 llnonum-232 0.57 PCIIG 0.01 2.1 01/d/2UU5 
PRS67-JU4 11-'lutomum-238 26.82 PCI. 0.04 55 011Z< '"' :1~ 
PRS67-)_04 11-'lutomum-239/240 0.16 PCI. 0.02 62 01/2: 'L' I~ 
PRS67- J04 I nonum-:.!27 0.04 PCI 1.02 20.9 o· /2 r2 ~~ 

PRS67 -004 Thonum-:.!28 1.11 PCI 1.04 2.6 o· /28 'L' ~~ 
I-'K~bf-UU4 I nonum-230 1.12 PCIIG 1.02 2.8 0' Wi'Ll I~ 
PRS67-004 I nonum-:.!32 0.94 1-'Ciflj 1.02 2.1 o· ~Bw I~ 

• PRSo7-005 IPiutomum-238 U.U7 1-'CI/G 1.0!) 05 o· 7R 
PKS67-005 IPiutomum-239/:.!40 0.02 PCI/G 0.01 OZ --uT IR '7nno; 
1-'K~o/-005 Thonum-22'f 0. ~4 PCI/G 0.04 20-:9' -uff.IR 7nn"i 
1-'_K::;_o r -005 I nonum-228 1. I 0 PCI/G 0.10 2.6 017 1x nn" 
I-'K~or-uu5 1 nonum-230 0.83 PCI/G 0.10 2.8 01 1x 1111" 

er/67-701suds/67sud/Tables 1-11 WorkOraft 
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Table 5: As-Left Verification Results 
(shaded are> CO and< HS) 
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. · locatio'!:;,, 
·.·• .·· .... · '·' 

I-'RS67-037 
I-'RS67-037 
I-'KS57-037 

_I-'KS5/-037 

J"'K::Sb f -O;ji:S 

J:RS6f-O;ji:S 
_t:K::Sb f -O;ji:S 
1-'K::Sbf-O;ji:S 
PRS6i-040 
PRS67-040 
PRS6i-040 
PRS6i-040 
I-'RS67-040 
1-'RS67-040 
1-'KS67-041 
1-'KS57-041 
I-'KS67-041 
I-'KS67-041 
I-'KS67-041 
I-'KS67-041 
I-'KS67-042 
I-'KS57-042 
I-'KS57-042 
I-'K::S5T-042 

I-'K::Sbf:043 
PRS6.t-043 
PRS67-043 
I-'KS67-043 
I-'KS67-043 
I-'KS67-043 
PKS67-045 
I-'KS67-045 
1-'KS67-045 
I-'KS67-045 
I-'KS57-045 
I-'KS57-045 
t-'KS5f-045 
I-'K::S5t-045 
I-'K::S5t-045 
1-'~::Sbf-045 

1-'~ if-045 
PR! if-045 
_p~ if-U4f 
p~ if-04( 
t-'1"(: i£:04/ 
1-'K: if-U4f 
1-'_K: if-041 
1-'_K: if-I.J_4l 
PRSI if-U41:S 
PRS67-048 
PKS67-048 
I-'KS57-048 
I-'K::Sbf-041:S 
I-'K:Sof-041:S 
1-'!'<_: ~b f -U4l:l 
1-'K:Sof- 14! 
PRS67-I4! 
PRS67- 14! 
PRS67- 14! 
PRS67-I4! 
PRS67-050 

Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 

. j. ·. .. .~· . . • •• ,. ·• :·· •· 

-. ;)An~~Yt,~.: ,_:):f' · ,'· ~~~~J~\- :.~~i~,: ''·: .. :. o~\j L L~/ :;p~~j : 
_1-'lutomum-:.!;ji:S 
11-'lutomum- '':!.QI"'41 

Thonum-227 
Thonum-228 
1 honum-230 · 
1 honum-232 
l-'lutomum-231:S 
1-'lutomum-T~I..I/74 

1 honum-227 
1 honum-228 
1 honum-230 
1 honum-232 
l-'lutomum-231:S 
11-'lutomum- ·:~1..11: '41 
1 nonum-227 
1 nonum-22B 
1 nonum-230 
l_hOnum-232 

ll-'lutomum-:.!31:S 
11-'lutomum- ':'l'>~i74' 

1 nonum-221 
I nonum-2:.!B 
1 hOnum-230 
1 hOnum-232 

1-' utomum-23B_ 
1-'lutomum-23!:1/:.!40 
Thonum-221 
Thonum-228 
Thonum-230 
1 nonum-232 
1-'lutomum-238 
1-'lutomum-7:-I'>~J: '41 
_I nonum-22 r 
I 10r1Uffi-22B 
1 1onum-230 
1 1onum-232 

II-' utomum-23B 
11-'lutomum- ':'1'>~1 '41 
1 nonum-22_r 
1 nonum-2:.!8 
Thonum-23U 
Thonum-232 
1 Plutomum-238 
11-'lutomum-239/240 
1 nonum-227 
1 nonum-228 
1 hOnum-230 
1 nonum-232 

11-'lutomum-238 
11-'lutomum-T~Q/74 

1 nonum-227 
1 nonum-228 
1 nonum-230 
1 nonum-232 
1-'lutomum-238 
1-'IUtOhiUm---':'11..1174£ 
Thonum-221 
Thonum-228 
1 nonum-230 
1 nonum-232 
1-'lutomum-238 
1-'lutomum- ''(' >41 
1 nonum-227 
1 nonum-228 
1 nonum-230 
lnonum-232 
l-'lutomum-231:S 

3ofU PCIIG 
0002 PCI/G 
Oo36 PCI/G 
Oo58 PCIIG 
Oo69 1-'CI/G 
Oo57 1-'CI/G 
9030 1-'CI/G 
Oo03 1-'CI/G 
Oo18 1-'CI/G 
Oo69 1-'CI/G 
Oo94 1-'CI/G 
Oo61 1-'CI/G 
0021 1-'CI/G 
Oo04 1-'CI/G 
Oo28 1-'CI/G 
Oo33 1-'CI/G 
Oof7 1-'CI/G 
Oo34 1-'CI/l;; 

:.!4oUU 1-'CI/l;; 
UoUb 1-'CI/l;; 
u 0 oo _I-'(.; lf(.j 
1oU2 1-'CI/l;; 
Uol:l f 1-'CI/l;; 
Uob4 1-'CI/l;; 

21:So4 f _1-'CIIl;; 
Uo J 1 1-'CI/l;; 
0060 PCI/G 
0037 PCI/G 
0099 PCI/G 
Oo54 1-'CI/G 
5064 1-'CI/G 
OoUZ 1-'CIIG 
001 f 1-'CI/G 
Uo40 1-'CI/l;; 
Oooi:S _t-'_Cifl;; 
Oo31:S 1-'CI/l;; 

2o0o2 _1-'_Cif(.j 
Oo12 . ~Ill;; 

o ~t 1-'CI/1; 

o:ll 
0 5• 

16003 
0006 
0022 
Oo88 
2010 
Oo91 
15o98 
Oo04 
Oo14 
Oo80 
Oo79 
0076 
1l:lo52 
0.05 
Oo14 
Uol:l:.! 
1003 
Oo89 
0066 
Oo04 
Oo11 

. Oo86 
1027 
Oo97 
1023 

1-'CI/1; 
PCI/1; 
PCI/b 
PCI/G 
PCI/G 
PCI/G 
1-'CI/G 
1-'CI/G 

1-'CI/G 
1-'CI/G 
t-'CI/G 
t-'CI/G 
t-'CI/G 

1-'CI/G 
_1-'CI/l;; 
1-'CI/l;; 
PCI/G 
PCI/G 
t-'CIIG 
1-'CI/G 
t-'CI/G 

t-'CI/G 

Oo07 
Oo02 
0010 
Oo04 
0004 
Oo04 
0004 
0002 
Oo02 
Oo05 
Oo02 
oooz 
0.07 
Oo04 
Oo02 
0002 
OoUI 
Uo 12 
Oo 14 
Uo 
Uo It 
Uo 
UoUt 
UoUt 
uou~ 

UoU 
Oo" 
0026 
Oo21 
Oo08 
UoOZ 
OoOZ 
OoU2 
UoUO 
UoOO 
UoOO 
UoU3 
OoU3 

oJ4 
oJ4 
0)4 
0)4 

Oo05 
0002 
Oo03 
Oo03 
0008 
Oo03 
Oo04 
Oo01 
Oo05 
oooz 
0002 
OoOZ 
OoU5 
Uo0_1 
UoOb 
0002 
Oo06 
Oo02 
0004 
Oo04 
Oo07 
OoOl:l 
Oo03 
OoUl 
OoU2 

u 

u 

u 

u 

er/67-70/suds/67sud/Tables 1°11 Wori<Drafl 

::,::, 
62 

2009 
206 
208 
201 
55 
62 

2009 
2.6 
208 
201 
55 
52 

2009 
205 
20B 
:.!o1 

b2 
2Uol:l 
2o5 
2oi:S 
201 

b2 
2009 
206 
208 
201 
55 
52 

200!:1 
2o5 
2oi:S 
201 
05 
52 

2Uol:l 
:.!oO 
:.!o:S 
:.!o 
5! 

2009 
206 
208 
201 
55 
62 

2009 
206 
208 
201 
55 
52 

20ol:l 
:lob 
208 
201 
55 
62 

2009 
206 
208 
201 
55 

01/29/2005 
01129/:.!UO::.> 
Ol7Ql7nn" 
01/'lQ/" nn<i 
01 7Ql7nn<i 
01 QJ7nn<i 
o· 7Q/7nn., 
01/29/2005 
01/29/2005 
01/29/2005 
01/29/2005 
01,7~ 7ClCl<i 
01/29/2005 
Ol '71..1l71Ul<i 
Ol '71..1l71Ul<i 
01 
01l.£~/.£UUO 

01 
01 '--''>~1: 1111!"1 
01 ''J(.j/"JIII 1!"1 
oo '--''>~//1111!"1 

uo 
uo 

Ul/2l:I/2UUo 
U1/2l:I/2UUo 

. Ul/2l:I.£2UUo_ 
U112l:I/2UOo 
UlJ; 
01, '7~ 7nn<i 
Ol '7Ql7nn<i 
Ol '7Ql7nn<i 
Ol '71..1/" rm<i 
01/.£~/.£UUO 

U1/.£~/.£UUO 

U1 
U1 
01 '--''>~171111., 
01 '7'>1//1 Ill., 
U1 '--'! "Jill 1., 

U1 
_l 

11, 

11/2'U: 
11/29/201 
11/29/20m 

01/29/2005 
01/29/2005 
01/29/2005 
01, 7~ 7ClCl<i 
01/7~ 7ClCl<i 
0117(; 7ClCl<i 
01,71:; 7ClCl<i 
01' 71..1/7ClCl<i 
Ol '71..1l7nrl., 

U1/4!li_/2UUo 
Ul 
01/:.i 
01/:.!l:I/:.!UU::.> 
01/:.!~/:.!UU::.> 
01/:.!~/:.!UUO 

01/:.!~/:.!UUO 

01/:.!~/.£UUO 
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PK::St57-050 
PK::St57-050 
PK::St57-050 
PK::S67-05( 
PR::S67-05" 
PR::S67-05" 
PR::S67-05" 
PR::S67-05" 
PR::S67-051 
PR::S67-051 
PR::S67-052 
PK::St>f-052 

_1-'K::St> f -002 

PK::sor-osz 
_PK:::>ot-059 
_PK:::>ot-059 
_PK:::>ot-059 
J"'K::So r -059 · 
1-'K_::;.or-oo!::l 
1-'K:::>or-uo!::l 
PRS67-ooo 
PRS67-uoo 
PR::S67-060 
PK::St57-060 
PK::St57-060 
PK::StH-060 
PK::>o7-063 
PK::St57-063 
PK::St57-063 
PK::St57-063 
PK::St57-063 
PK::St57-063 
PK::St57-066 
PK::St57-066 
PK::St57-066 
PK::St57-066 
PK::St>l-056 
P K ::St5 f -056 
PK::St>f-074 
PK::St>f-074 
PK::St>f-074 
PK::St57-074 
PK::St57-074 
PK::St57-074 
PK::St>l-075 
PK::St57-075 
PK::St57-075 
PK::St>f-075 

PR if-Of5 
PR if- lft5 
PR: ;r- 1ft> 
1-'K:::sor- 1ft> 
Pk::sor- lfo 
1-'K:::SI if- lft5 
Pk::SI if-Ofl 
Pk::SI if-Of7 
PK::SI il-077 
PK::St57-077 
PK::St57-077 
PK::St57-078 
PK::St57-078 
PK::St57-078 
PK::St57-078 

Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 

PIUtOniUm-239/240 0.02 PL;I/1.;; U.U<! 62 
1 nonum-227 0.19 PCI/G 0.07 20.9 
l hOnum-228 1.Ut5 _f~I/G O._U~ 2.f 
Thonum-230 1.55 PL;I/u u.u;;s <!.o 
1 nonum-232 0.!::14 PL;I/u o.o;;s z.1 
Pluton~um-238 0.!::14 PL;I/u 0.01 oo 
Pluton~um-n~/24 0.04 PL;I/1.;; 0.04 U t5Z 
Thonum-227 O.U PL;I/1.;; U.1 o ZU.!::I 
Thonum-228 o.t>H PL;I/u o.zz z.t> 
lhonum-230 1.0!:1 PL;I/1.;; 0.05 . Z.tl 
Thonum-232 o.o4 _PL;I/u u.ot> z.1 
IPiuton~um-238 ts.!::lt t-'L;I/u u.uo oo 
IPIUtOniUm-:r~~ '41 0.04 PCI/G 0.04 U 62 
1 nonum-:a7 0.33 PCI/G 0.05 20.9 
1 nonum-:ats o. 73 PCI/G 0.05 2.6 
1 nonum-z;;so 0.85 PCI/G 0.05 2.8 
I hOnum-:.!32 0.61 PCI/G 0.14 2.1 
PIUtOniUm-238 33.56 PCI/G 0.01 55 
PlUtOniUm- ·:~· :J41 0.08 PCI/G 0.04 62 
1 nonum-227 0.40 PCIIG 0.07 20.9 
1 nonum-228 1.19 PCIIG 0.07 2.6 
!_honum-:.!30 1.01 PCI/G 0.19 2.8 
!_tl_Onum-Z3Z 1.11 PCI/G 0.07 2.1 

lt-'1Ut0n1Um-Z3tl :.!4.!:12 P(.;I/G 0.07 05 
lt-'IUtOniUm-:J:~H//4• 0.07 P(.;l/1.;; 0.04 oz 
ThOnum-227 . 0.<!2 PI ;111 0.10 :.!0.!::1 
1 nonum-228 L.l!::l _t-'_(.;111 L_!Y. z.t: 
1 nonum-230 L.~ t-'1 ;111 .U4 Z.li 
1 hOnum-232 L.~ PCI/1 .04 2. 
PIUtOniUm-238 PC I/(; 55 
Pluton~um-7"'tt: '40 .l t-'L;I/1 lJ 62 
1 nonum-227 .l P(.;l/1 20.9 
1 nonum-228 PCIIC 
1 nonum-230 P(.;l/1 
Thonum-232 . 1o P(.;l/1 
I PIUtOniUm-238 . f P\..;1/' 
IPiuton~um-23~/24• .u~ Pt;l/1 
1 nonum-227 .1~ PCIIG J. 17 
1 nonum-228 .9~ PCIIG 0.09 
1 nonum-230 0.98 PCIIG 0.07 
1 nonum-232 0.99 PCIIG 0.03 
PIUtOniUm-238 40.76 PCIIG 0.07 
PlUtOniUm- '"'t' '41 0.14 PCIIG 0.02 
1 nonum-227 0.25 PCIIG 0.12 
1 nonum-228 0.58 PCIIG 0.12 
1 nonum-230 0.71 PCIIG 0.05 
1 nonum-232 0.68 PCIIG 0.05 

IPIUtOniUm-238 16.60 PCIIG 0.02 
IPIUtOn1Um-nQJ:041 0.06 PCIIG 0.02 
1 nonum-227 0.22 PCIIG 0.12 
1 nonum-228 0.59 PCIIG 0.12 

_!_!l_Onum-:.!30 0. 77 P(.;I/G 0.05 
_!_!1_onum-z~z 0.57 P(.;IIG o.o5 
~U_t0n1Um-Z3tl !::1. 70 P(.;l/1.;; 0.03 
.t'I_U_!_On1Um-Z3!::1/Z40 0.4ti P(.;I/G O.OZ 
1 nonum-ats 1.4!::1_ P(.;llu o.o3 

_!_llonum-Z30 0.!::14 P(.;lfu o.oz 
_!_ll_Onum-:.!32 1.20 P(.;l/1.;; O.Ol 
PlutOniUm-:.!3!:1 11.00 P(.;I/G 0.03 
.t'I_U_!_OniUm- 0.12 P(.;I/G 0.02 
1 nonum-228 0.48 PCIIG 0.03 
1 nonum-230 0.7 PCIIG 0.02 
1 nonum-232 J.3~ PCIIG 0.02 
Pluton~um-238 .o: PCIIG 0.04 
Pluton1um-2~0 J.O~ PCIIG 0.02 J 
1 nonum-228 J.43_ PCIIG 0.05 
1 nonum-230 J.oz PCIIG 0.02 

2. 
o:: 
62 

20.9 
2.6 
2.8 
2.1 
55 
62 

20.9 
2.6 
2.8 
2.1 
55 
62 

20.9 
2.6 
<!.8 
<!.1 
05 
52 
Z.t5 
<!.8 
Z.l 
05 
52 
2.6 
2.8 
2. 
5f 
6~ 
2.:> 
2.B 

er/67-70/suds/67sud!Tables 1-11 WorkDraft 

01 71: 7nn"i 
01 7QJ7nn"i 
01 7QJ7nn"i 
0117~/2005 

01//Hr:ll 1~ 

01//H :ll I~ 

01/Z!::I/:.!1 JO 
01/Z!::I/ZI JO 
01/Z!::I/ZI JO 
01/Z!::I/2005 
01/~b 
u· 7nn"i 
01.'29/2005 
01. 7Q/:J!I!I"i 
01. 7Qf 1111!'-1 

01/29/:.!005 
01/29/2005 
01 7( :J!I!I"i 
01/29/2005 
01/29/2005 
01' 7Q/:J!I!I"i 
01, 7Q/:JIIII"i 
o· >1/:J(J[J!'\ 
01, >It 1111!'-1 

01/Z!::IL_ZOOo 
011~~~~, 

11/29/201 
1/31/2005 
I/~ 1/201 

U"l/~ 1/:.!UI 
U"ll~ 1/:.!UI 

. 0"1/3"1/:.!UI 
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113"1/:.!UO: 
1/3"1/<!0U: 
1J;j"l/200f 

)1/31/2005 
ll/31/2005 

01/31/2005 
01/31/2005 
01/31/2005 
01/31/2005 
01/31/2005 
01/31/2005 
01/31/2005 
01/3112005 
01/31/2005 
01/31/2005 
01/31/2005 
01/31/2005 
01/31/:.!005 
01/31fL005 
02/C :JIIII"i 
02/021:.!005 

02/02/2005 
02/021:.!005 

'Jfi:J 0111 l"i 
'iri'H71111"i 

021 
0210212005 

02/0ll_:.!' 
02/0UL• 
02102/l' 
02/0l/l' 

• 

• 

• 



• 

• 

• 

- If 

honum-z; 
utomum- 38 
utonlum
onum-z 
onum-2: 

honum-2: 
utomum- 38 
utomum
onum
onum
onum
utomum- ~8 
utomum
onum
onum
onum
utomum- 38 
utomum
onum-
onum-
onum
utomum- 38 
utonlum
onum-
onum-
onum
utomum- 38 
utomum
onum-

1onum
onum
utomum- 38 
utomum
onum-
onum-
onum
utomum- 38 
utomum
onum
onum-
onum-;, 
utomum- 38 
utomum-
onum-
onum-
onum
utomum- 38 
utomum
onum-z 
onum-2: 
onum-2 
utomum-238 
utomum
onum
onum
onum
utomum- 38 
utonlum
onum-2: 
onum-2 
onum-2: 
utomum- 38 
utomum-
onum-2 
onum-2: 
onum-2: 

utomum- 38 

er/67-70/suds/67sud!Tables 1-11 WorkOraft 

Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 

u 

B. 0 

J 

0 

u 
p 

u 

J 

J 

u 

u. 0 

9. 0 

0 

5. 0 

:;; 
. ) 
.:s 

page 9 of 47 



p 
p 

i7-

p 

Table 5: As-Left Verification Results 
(shaded are> CO and< HS) 

:,;_ ~ ;:}·;, "'A·:~'.n,a_;'ll•yqii···•:;:'::;~::']>''?-:<1_::/~fi~~/ ~y~i~t ,. 
utomum- 0. 
onum- 0. 
onum- 1. 1~ 
anum-
uta mum- sa 
utamum-
10num-
ianum
ianum
utamum- 38 
utamum
onum
anum
anum
utamum- !8 
utomum
onum
onum-
anum-
utamum-:.!36 
uta mum-
anum-
anum-
onum-
uton1um- !8 
utomum- catra, 

anum-
onum-
anum-
utomum- lB 
utomum-
anum-
onum-
anum-
utomum- JB 
utomum-
anum-
onum-
onum-
uta mum- :Sts 
utamum-
onum-
onum-
onum-
utomum- lB 
utomum-
anum-
anum-
anum-
utomum- SB 
utomum-
1onum-
orrum-

10num-
utomum- ~B 

utomum-
onum-
onum-
anum-
utomum- ~8 
utomum-
onum-
onum-
anum-
Jtomum- SB 
utomum-
1anum-22 

~. 

E 
.1 
:~ 

p 

p 

Ji 

Jj 

) ;;,, 

Jl 

Ji 

J 

J 

J 

J 

u 

u 

u 

u 

J 

u 

u 

er/67-70/suds/67sud!Tables 1-11 WorkOraft 
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• 

• 

• 
. ) 

A;Jit.<li 



• 

• 

• 

Location 
,.•.· .. 

PRS67-123 
PRS67-123 
PRS67-124 
PRS67-124 

- PRS67-124 
PRS67-124 
PRS67-124 
PRS67-125 
PRS67-125 
PRS67-125 
PRS67-125 
PRS67-125 
PRS67-126 
PH.S67-126 
I-'H.S67-126 
I-'H.::i67-126 
I-'K::i67-126 
I-'K::i67-127 
PK::>or-121 
PK::>o/-127 

_PK::>67-127 
PK::>or-121 

_t-'K::>ol-126 
_1-'_K:::io f- 126 
1-'K:::io l-1 26 _ 
PRSbt-126 
PRS67-128 
PRS67-129 
I-'H.::i67-129 
PH.::>o7-129 
I-'K::i67-129 
1-'K:::il:)f-129 
PK::>ot-130 
PH.::>ot-130 
I-'K::io7-130 
I-'K::i67-130 
I-'K::i67-130 
I-'K::i67-131 
PK::>ot-131 
PK::>ot-131 
PK::>ot-131 
yK::>ot-_1_31_ 
PK::>ot-132 
PRS67-132 
PRS67-132 
PRS67-132 
PRS67-132 
PRS67-133 
PRS67-133 
PRS67-133 
PH.S67-133 
I-'H.::i67-133 
I-'H.::i67-134 
PK::>6t-134 

PRS67-134 
PRS67-135 
PR::i67-135 
1-'H.::i67-135 

PRS67-135 
PRS67-136 
PRS67-136 
I-'R::i67-136 
I-'H.::i67-136 
I-'K::i67-136 

Table 5: As-Left Verification Results 
(shaded are> CO and< HS) 
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Thonum-23U O.E PCI/G 0.04 2. UZ/1 )1-'.UUO 
Thonum-232 0.~ PCI/G 0.03 _2. lJ_2JI 1/2005 
Plutomum-238 0. PCI/G 0.06 ::>:: UZ/1 ~/2005 
Plutomum- ':!.Qr '4 0.0~ PCI/G 0.04 U 62 UZ/1 ~/2005 

lhonum-228 - - 0. PCI/G 2. 02/1 ~/2005 

Thonum-230 
Thonum-2: 12 
1 Plutomum-236 
I Plutomum-:.!39/240 
Thonum-22< 
Thonum-231 
Thonum-23: 
Plutomum-238 
1-'lutomum- ':!.Qr '4 
lhonum-228 
1 hOnum-230 
1 honum-232 

11-'lutomum-236 
11-'lutomum-T~!-11:.14 

lhonum-228 
1 honum-230 
1 honum-232 
(-'lutomum-23B 

_!llonum-226 
Thonum-230 
Thonum-232 

1 Plutomum-238 
1 Plutomum-7':!.Qr '4 
1 honum-228 
1 honum-230 
lhonum-232 
1-'lutomum-236 
1-'lutomum- ·:~!-1174r 

1 honum-228 
1 honum-230 
lhOnum-232 
1-'lutomum-238 
1-'lutomum-239/240 
1 honum-226 
Jhonum-230 
_!llonum-232 
1 Plutomum-23_!S 
1 Plutomum-2 ~o 
Thonum-221 
lhonum-231 
lhonum-23: 
Plutomum-l38 
Plutomum-239/241 
1 honum-228 
1 honum-230 
lhonum-232 
1-'lutomum-238 · 
J"'lutomum-T~QI: '4· 
_!llonum-228 
Thonum-230 
Thonum-232 
1 Plutomum-236 
ll-'lutomum-23Q/74C1 
lhonum-228 
1 nonum-Z30 _ 
lhonum-232 

11-'lutomum- ~36 
11-'lutomum- :39/240_ 
lhonum-228 
1 honum-230 

_I honum-232 

0. 3 PCI/G 2. 1:.111 '2005 
0.40 PCI/G 2. 7nn-. 
0.48 PCI/G ::>::> 1:.111 ~12005 
.08 PCI/G u o; 
.6· PCI/G 2. 
.95 PCI/G 2. 
.57 PCI/G . 11 2. 
.17 PCI/G . 17 55 

0.05 PCI/G 0.05 U 62 
0.82 . 1-'CI/G 0.04 2.6 
1 .33 1-'CI/G 0.04 2.8 
0.66 1-'CI/G 0.04 2.1 
0.35 1-'CI/G 0.05 55 
0.05 1-'CI/G 0.05 U 62 
1.1 1 1-'CI/G 0.05 2.6 
1 .59 1-'CI/G 0.04 2.8 
0.97 1-'CI/G 0.02 2.1 
4.0 f 1-'CI/G 0.04 55 
O.O;,j_ 1-'CI/G 0.03 U o2 

_O.bts_ 1-'(.;1/(j 0.03 2.6 
0.41 PCI/G U.02 2.1 
2.33 PCI/G 0.05 55 
0.02 1-'CI/G 0.02 U 62 
0.36 PCI/G 0.06 2.6 
0.66 PCI/G 0.02 2.8 
0.34 1-'CI/G 0.03 2.1 
6.60 1-'CI/(j 0.07 55 
0.05 1-'CI/G 0.05 U 62 
0.15 1-'CI/G 0.02 2.6 
0.21 1-'CI/G 0.01 2.8 
0.09 1-'CI/G 0.01 J 2.1 
1 1 .40 1-'CI/G 0.03 55 
0.04 1-'CI/G 0.02 J 62 
0. 7b 1-'CI/(j 0.05 2.6 
0.56 1-'CI/(j 0.02 2.6 
0.49 (-'1 ;1/(j 0.02 2.1 
f .::>U 1-'' ;II( O.Ob b5 
.04 1-' 1 ;1/l u. J 0~ 
. If PI :Ill 2. 
. ;4 PCI/(:; 2. 
. 18 PCI/G 2. 
. '9 PCI/G 5!: 
.04 PCI/G . J~ U 62 
.54 PCI/G 0.04 2. 6 

0. 73 PCI/G 0.04 2.8 
0.47 1-'CIIG . 0.04 2.1 
0.15 1-'CI/G 0.03 55 
0.03 1-'CI/(j 0.03 U 62 
0.63 1-'CI/(j 0.02 2.6 
1. m 1-'t.;l/(j _ o.u; 2.6 
0. '1 1-'(.;1/(j 0.03 2.1 

. JU PCI/G . U.10 55 

. )6 PCI/G 0.06 U 62 

.44 PCI/G 0.03 2.6 

. 53 1-'CI/G .03 . ~ 
0. 'o PCI/G .02 
B. m PCIIG .04 
0. )4 PCI/G .04 J 
0. ;u PCIIG .04 
U. ru PCIIG 0.03 
U. i7 PCI/G 0.02 

t 
.ti 

2.ts 
2.1 

nn-. 
'II ~/2005 

02103/2005 
02103/2005 
021(1"~J:mn"i 

71! 

02103/2005 
02/03/2UU5 
02/03/200::> 

02/03/2UU::> 
02103/2005 

71!1:i. 1111!'\ 

;II 

02/l l/20l 
'20L 
7nr 

7nn"i 

1':!..7nn"i 
7nn"i 

1':!..7nn"i 
71n':!..7nn"i 

02103/2005 
02/03/2005 
02/l3/200:J 
02/03/2UU:J 
021(':!.' 7nn"i 

>lr':!.onn"i 

0:<! J3/ZOU5 
o~ J3/2005 

)3/2005 
)3/2005 

)2103/2005 
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Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 

t-'K~of-1J7 

t-'K~or-1J7 1-'lutomum- :o~~;~r '41 0.10 PCIIG 0.05 
t-'K~of-1J7 , 1 nonum-228 1.03 PCIIG 0.04 
t-'K~of-1J7 i 1 nonum-230 0. 79 PCIIG 0.03 
t-'K~of-1J7 1 nonum-232 0.57 PCIIG 0.03 
t-'~or-1JI:S 1 1-'lutomum-238 5.20 PCIIG 0.04 

1-'lutomum- •:i' :141 0.03 PCIIG 0.03 U 
PRS6"t-1JI:S 1 nonum-;ats 0.58 1-'CI/G 0.05 
PRS67-1JI:S 1 nonum-z;:so 1.25 1-'CIIG 0.04 
PRS67-131 .1 nonum-2J2 0.5~ 1-'CIIG 0.04 
PRS67-13! t-'IUtOn1Uni-2JI:S 0.42 1-'CIIG 0.04 
PRS67-1 1-'lutomum-:~:i!-lr '4' O.OJ 1-'CIIG 0.03 U 
PRS67-1 1 nonum-221:S 0.1:!7 1-'CIIG 0.04 
PRS67-1 1 nonum-z;:so 1.20 1-'CIIG O.OJ 
PRS67-1 1 nonum-2J2 0.1:!5 1-'CIIG 0.04 
PRS67-141 Ll-'lutomum-LJI:S 
PRS67-141 11-'lutomum- :J~/240 0.02 1-'CI/G 0.02 J 
PRS67-140 1 nonum-z; 
PRS67-140 1 nonum-2~ 
t-'KS57-140 Thonum-2::S; '.4l t-'CI/1 
SU1rSS001 Actimum-227 '.4l t-'CI/1 ~ U 
~U1rSS001 Amenclum-241 .1 t-'CI/1 .1 U 
~U1r~S001 veslum-137 0.44 PCIIG .08 
~U1r~S001 Cobalt-60 0.09 PCIIG 0.09 U 
~U1r~S001 Lead-210 1.73 PCIIG 0.99 
~U1rSS001 Plutomum-238 11.20 PCIIG 0.06 
SU1rSS001 Plutomum-239124 0.08 PCIIG 0.04 J J 
SU1rSS001 Ramum-zzo 2.44 PCIIG 0.99 
SU1rSS001 Thonum-228 1.25 PCIIG 0.03 
~U1rSS001 Thonum-230 1.18 PCIIG 0.03 
SU1rSS001 Thonum-232 1.28 PCIIG 0.03 
~u1r~~oo2 IActimum-227 0.29 PCIIG 0.29 U 

IAmenclum-241 0.08 PCIIG 0.08 U 
. ~U1 t-~~002 ICeslum-137 0.20 1-'CIIG 0.07 
~u1t-~ ;uoz vObalt-60 0.09 1-'CI/G 0.09 U 
SU1t- J02 Lead-210 1.4~ 1-'CI/G 0.84 
SU1t-: t-'lutomum-2J8 
SU1Fl 2 t-'lutomum-23~/240 0.01 1-'CIIG O.OJ U UJ 
SU1FS: Kaa1um-22o 1.~7 1-'CIIG O.I:S~ 

SU1FSl 1 nonum-221:! O.f4 1-'CIIG O.Ob 
SU1FS: 1 nonum-230 0. f5 1-'CI/G 0.04 
SU1t-~: J2 1 nonum-232 0.58 1-'CI/G 0.03 
SU1FS: J3 IACtlnlum-227 0.30 1-'CIIG O.JO U 
SU1FS: J: IAmenclum-241 O.OI:S 1-'CIIG O.OI:S U 
SU1FS: J, 1Ces1um-1J1 0.07 1-'CI/G 0.05 
SU1FS:Soo. II.JODalt-oO 0.1 !"'~If(:; . 1 0 U 

!Leaa-210 1.41 1-'CIIG . f 
SU11-::I::IUUJ 1 1-'lutomum~~ ~.41 PCIIG 
SU1FSS003 I Plutomum-_2Jjlj~40 0.0• PCI/( J J 
SU1FSS003 IKadiUffi-~ 1.4. PCIIC 
SU1FSS003 1 nonum-22t:1 O.f· PCI/C 
SU1FSS003 1 nonum-.z;:su 0.8. PCIIC 
SU1FSS003 1 nonum-z;:s O.bt 1-'Cifl 
Sl 11FSS004 ACtlniUffi-22 f 0.3l t-'CI/1 l . U 

11-~::1004 Amenclum-241 0.12 1-'CI/G 0.12 U 
CeSIUm-1J7 o.o~ 1-'CIIG o.o~ u 

11-~~004 Cobalt-50 0.11 1-'CIIG 0.11 U 
Leaa-210 1.72 1-'CIIG 1.0J 

11-~::1004 t-'lutomum-2J8 5.35 1-'CI/G O.Ob 
11-~::1004 1-'lutomum-Ti~ ':141' 0.05 1-'CIIG 0.04 J J 

Kamum-;.::;.::t> 
~U1t-~~004 tnonum-228 0.91 1-'CI/G 0.04 
~U1t-~~004 1 nonum-230 0.94 1-'CI/G 0.02 
~U1t-~S004 1 nonum-232 0.84 1-'CIIG 0.02 
SU1t-~SOOb IActlmum-227 0.38 1-'CIIG O.JI:S U 
SU1 t-~S005 IAmenclum-241 0.10 1-'CIIG 0.10 U 
SU1t-~S005 ICeslum-137 0.01 1-'CIIG o.or 
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62 02103/2005 
2.6 02103/2005 
2.8 02103/2005 
2.1 
55 
62 021( ,:;~, 7nn"\ 
2.6 021(1'1, 7nn"\ 
2.8 021(1:-\ 7£1£1"\ 

2.1 02/ll:-\/:11 Ill!'\ 

b5 02103/200b 
52 02103/200b 
2.5 I' 'II :-\, :IIIII~ 

2.1:S 
.2.1 

oz 
2.0 02/(1:-\, :IIIII~ 

_2.1:S 02/(1:-\, :IIIII~ 
2.1 02/lH, :II Ill~ 

4.5 03/1b/200b 
OJ/lb/200: 

3.1:S OJ/1 >1200: 
0.7 OJ/1 >1200: 
7.4 OJ/lb/200: 
55 OJ/1• 120l 
62 OJ/1. 120l 
2.9 
2.6 S/lbi2'JI 

• S/lb/201 
S/lb/201 
S/141201 

2.8 
2.1 
4.6 
63 03/14/2005 
3.8 03/14/2005 
0.7 03/14/2005 
7.4 03/14 nn"\ 
b5 03/14 nn"\ 
oz 03/14/2005 
2.~ 03114/2005 
2.5 03/14/2005 
2.8 03/14/2005 
2.1 03/14/2005 
4.0 03/14/2005 

03/14/2005 
J.I:S 03114/2005 
U.l 03114/2005 
(.4 03114/2005 

03114/2005 
oz 03/14/2005 
-~ 03114/2005 
.0 03114/2005 

03/' 14 ':IIIII"\ 

... 1 03/14 :IIIII"\ 

4.5 03/15/2005 
53 03/15/2005 
3.8 03/15/2005 
0.7 03/.15/2005 
1.4 03/15/2005 
55 03/15/2005 
52 03/15/2005 
;,::.~ sn >l;.::uu::. 

sn >t;.::uu::. • 2.6 
2.8 - S/1 i/2005 
2.1 sn >t;.::uu::. 
4.6 S/1•~/2005 
53 S/14/2005 
J.8 S/14/2005 



Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 

~U1r-~~uuo ILead-210 0.89 PCI/G 0.89 U 7.4 03/14/2005 
~U11-~S005 IPiutomum-238 4.78 PCI/G 0.08 55 03/14/2005 
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~U1t-~S005 IPiutomum- ~~on4 0.01 PCI/G 0.06 u UJ 62 J:!/1412005 
~u11-ssnn-. IRadium-226 1.20 PCI/G 0.92 2.9 U1412005 
~u11-ssnn-. Thonum-228 1.28 PCI/G 0.06 2.6 !/14/2005 
~u11-ssnn-. Thonum-230 1.05 PCI/G 0.02 2.8 Y1.il 7nn-. 
~u11-sstm-. Thonum-232 0.81 PCIIG 0.03 2.1 J714/2005 
~U11-~S006 !Actlmum-227 0.30 PCI/G O, ,o U 4.6 m.t~/2005 
~U11-~~006 IAmenclum-241 0.08 PCI/G 0. 18 U 63 m.t~/2005 
::SU11-SS006 ICesJum-137 0.05 PCI/G 0. 15 U 3.8 m4t2005 
~11-~SOOo ICObalt-60 0.07 PCI/( 0. 17 U 0.7 --u37l4/2005 
§1!_lt-~~U06 ILea0-210 0. PCI/( 0.15 T.4 -03114/2005 
su~~uoo 11-'lutomum-238 4. PCrt< 0:06 05 03/14/2005 · 
SU1 r-~~OOo lt-'IUtomum-23!:1/2iQ. 0. PCI/(j 0:05 U UJ 0Z 03/14/2005 
~U1 FSS006 Kadlum-zzo 1. S4 PCIIG 0.84 2.9 03/14/2005 
~U1FSS006 Thonum-228 0.70 PCI/G 0.04 2.6 03/14/2005 
~U1FSS006 Thpnum-230 0.92 PCI/G 0.03 2.8 03/14/2UU5 
SU11-SS006 Thonum-232 0.73 PCIIG 0.02 2.1 03/14/2UUo 
~U11-SS007 Actimum-227 0.44 PCI/G 0.44 U 4.6 03/1412UUo 
~U11-~S007 !Amenclum-241 0.11 PCI/G 0.11 U 63 03/H12UUo 
~U11-SS007 iCeSIUm-137 0.10 PCI/G 0.10 U 3.8 03/1 r~ UUo 
~U11-~~007 ICobalt-60 0.11 . PCI/G 0.11 U 0.7 03/1 f{;,uuo 
~U11-~~007 ILead-210 1.22 PCI/G 1.05 7.4 03/1~ft;, 
~U11-~~007 IPiutomum-238 0.39 PCIIG 0.07 55 03/1~ft;, 
~U11-~~007 IPiutomum-239/240 0.00 PCIIG 0.05 U U 62 03/1~ft: 
SUll-~~007 IRadlum-226 2.08 PCI/G 0.99 2.9 03/1~ft;, 
::ii.J_li-S~007 Thonum-228 1.01 PCIIG 0.03 2.6 03/1~ 121 
SUlt-SS007 lhonum-230 1.47 P1.;1/G 0.02 · 2.8 03/14/21 
SU1 t"SSOO/ I hOnum-232 1.04 P1.;1/G 0.0~ 2. -u37'14/2005 

• 
r-~Si1Uni~11F~':S~:~~LO~OH~AF-Cd~lln~I~Um~-~227~~~--+-~0~ .. 2~c-+~p~;~I/G+-0~"·~26~~U~~--~---~4 .. ~~--4---~~rnU2~00~5~ 

SU1 FSSOI Amenclum-241 .Oc 1-'1 ;1/G .06 U ~ · -u3Tf. nn-. 
SU1FSSOI veSIUm-137 .16 PCI/G ~.02 ~ -o3/1·U2005 
SU1FSSOI vObalt-60 .06 PCI/G '.06 U --u:7 03/H/2005 
SU1 r-~~UI Lea0-21 0 .11 PCI/G .62 T.4 03/H/2005 
~U1FSSO! 1Piutomum-Z3H 0.48 PCI/G .04 os- 03/U/2005 
~U1FSS008 !Piutomum-239/240 0.02 PCI/G 0.02 U VJ 0£ 03/1 ~/2005 
~U1 FssnnR IRadium-226 0.74 PCIIG 0.63 ··z:-g- 03/1 V2005 
~U11-SS008 Thonum-228 0.30 PCI/G 0.05 2.o 03/1 ~/2005 
~U11-SS008 Thonum-230 0.26 PCI/G 0.03 2.8 03/1 ~/2005 

. ~u11-ssnnR iThonum-232 0.28 1 PCIIG 0.03 2.1 03/ lUIIII!'> 

~U11-~~009 IActlmum-227 0.22 PCI/G 0.22 U 4.6 03/1 ~12l)Uo 
Sl 1 11-S~OOS IAmencJUm-241 0.0! PCIIG 0.06 U 63 0:!/14/2UUo 
Sl 1Jt"SS009 lveSIUm-137 0.0• PCI/G C.04 . U 3.8 0:111 IJI2UUo 
Sl llt"SSO 1\:1 lvObalt-60 0.0 PCI/G C.07 U 0.7 0:111 IJI2UUo 
SIJ1FSSO 1\:1 ILea0-210 II.HI P(.;I/G (.54 7.4 lf.U14/2005 
SU1FSSO 19 1Piutomum-23H I i.41 PCI/G 1.04 05 --u37l4/2005 
SU1 FSSO 19 1Piutomum-23\:IIZ40 II.( PCI/G 1.02 J "J 0Z "03/14/2005 
SU1 FSS009 [Radlum-226 . 54 PCIIG 1.69 "'2. ll3/14/2005 
SU1 FSS009 1 nonum-22H . 11 PCI/G 1.04 "'2. -u37'r4/2005 
SU1 FSS009 Thonum-230 . 55 PCI/G 1.03 "'2. -u37'14/2005 
SU1 Fssnm Thonum-232 0.44 : PCI/G 1.03 -z. W/14/2005 
SU1FSS010 IActimum-227 U.23 • PCI/G 1.23 IT 4:0 -u3714/2005 
SU1FSS010 1AmenCJum-Z41 0.06 , PCI/G 1.06 U 03' "03/14/2005 
SU11-~S010 ICeslurn-137 0.04 PCI/G 0.04 U ~ -o3/14/2005 
~U11-S~010 ICobalt-60 0.05 PCI/G 0.05 U 0.7 03/ ':IIIII!'> 

~U11-S~010 ILea0-210 1.25 PCI/G 0.58 7.4 03/1 ~ZU05 
SUlt"SSU10 IJ"'IUtOOIUm-238 0.0• PCI/G 0.04 U U 55 03/ 
SU1t-SSU1U IJ"'IUtOnlum- '~0114 0.00 PCI/G 0.02 U U 62 03/14/LUU 
SU1FSS01U ;KadiUm-226 1.4 PCI/G 0.72 2.9 03/H12UU 
~t-SS010 lnonum-228 0.3 PCI/G 0.05 2.6 "03/1412 

• :S_l.llt"SS01U I hOnum-230 1.06 PCI/G 0.03 2.8 03/14/2 
:iUlt"::iS01U lhOnum-232 0.53 PCI/G 0.0: 2.1 03/14/2 
)Ul t"SSU1 Adlnlum-227 0.29 PCI/G ( .2! U 4.6 03/14/21 
5U1 t"SSOl IAmenCJum-241 O.OB PCI/G (.01 U 63 03/14/20 
SU1 FSS01 ICesJum-137 0.09 PCI/G C .0! 3.8 03/14/200 
SU1FSS01 ICobalt-t:SO O.OB PCI/G C .08 U 0.7 03/14/2005 
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Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 
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:SUH'SS017 IPiutomum-:.!39/240 O.Q1 PCI/G 0.03 U U.J_ t5:.! 03/15/2005 
:SUH-:SS017 Radlum-226 2.43 PCI/G 1.27 :.!.~ 03/15/2005 
:SUH·:SS017 l honum-228 0.64 1-'CI/G 0.04 :.!.t 03115/2005 
:SU1 t-:S:S017 l hOnum-230 0.80 1-'CIIG 0.02 2.1 03/1512005 
:SU1t-:SS017 l honum-232 0.71 1-'CI/G 0.03 2. 0311512005 
:SU1t-:S:S018 ACtlniUm-227 0.31 1-'CI/G 0.31 U 4. 03114fL005 
:SU1t-:S:S018 AmenCIUm-241 0.09 1-'CI/G 0.09 U b~ 0311412005 
:SU1t-:S:S018 1Ces1Um-137 0.05 1-'CIIG 0.04 0311412005 
~U1t-:S:S018 ICobalt-60 0.07 1-'CIIG 0.01 u (. 0311412005 
:SU1t-:S:S018 ILead-210 0.85 1-'CIIG 0.85 u · 03114/2005 
::SU1t-::S::S018 i"'_Utomum-:.!38 3.15 1-'CII(j 0.04 55 031141:.!00~ 

SU1t- ::S018 r'IUtomum-Ti~fl41 0.03 1-'Cif(j 0.03 J J 62 03114fLOO~ 

SU1t- ::S018 l!_a_Qium-L:.!6 :.!.13 1-'Cif(j 0.~1 2.9 031141:.!00~ 
SU1t- ::S018 !11_0num-LZ8 _0.~~ t-'Cif(j 0.0 2.6 031141:.!_00~ 
SU1F: S018 lnonum-:.!30 1.1~ t-'L;IJ(j O.I.J.~ 2.8 031141~ 
:SU1FSS018 Thonum-:.!3:.! 1.0 t-'Cif(j 0.(.); :.!.1 S/14/~ 
:SU1t-SS019 Actimum-LZI 0.2• PCIIG 0.24 U 4.6 111412005 
:SUH-:SS019 Amenclum-241 0.0· PCI/G 0.07 U t53 S/~~ 

:SUH'SS019 .CeSIUm-131 0.05 _f'Q/G O.Q§ U 3.8 S/14/~ 
:SU1FSS019 ICobalt-oo 0.08 PC!fG O.l)lj_ · U 0.7 03114/:.!0U~ 
:SU1FSS019 ,Lead-:.!10 1. () t-''..;1/(j .~ 1.4 03114/LUU:> 
:SUH'SS019 1Piutomum-:.!;j8 0.21 PCI/G .04 ~~ 03/14/2005 
:SU1t-:SS019 IPiutomum-239/240 0.01 PCI/G .03 U UJ o:.! 0311412005 
:SU 1 t- :S:S019 I Kadlum-226 1 .8! PCI/G . 73 :.!. 03/14/2005 
:SU1t-:S:S019 I honum-228 0.5 PCIIG 0.05 2. 03/1412005 
:SU1t-:S:S019 lhonum-230 1.19 PCI/G 0.03 2. 03114/2005 
::S_I.J_'I_I-_~::SOHI I honum-232 0.57 1-'CIIG 0.02 2. 03/14/:.!005 
SU1 FSSIUI ~mum-:.!:.!7 0.32 t-'Cif(j 0.3:.! U 4.6 03/14/~ 
SUlFSSD21 ~menCium-:.!41 0.10 t-'Cif(j 0.10 U 63 03/141:.!1 

• 

SU1FSSIJLI CeSIUm-131 0.13 t-'l;IJ(j 0. Jl 3.8 03114/LI 
r-~SUJri11F~'~s~;s~~~C~I0~)b~~al~~-~olU~------+-~O~ .. ~l'6~~~t-'l~m;ll/~(j-~0 .. ~~~-r~U~+----+---~0 .. 7r-~--~nS/'~i4~/fL~I~~ 

SU11-SS• 7r Lead-21 0 1.86 PC I/( 0. ~ I .4 Sf' 4/LUU:> 
SU11'SS 7r Plutomum-:.!38 0.78 PCI/( 0. ~~ II' 4/LUU:> 
SU1FSS020 ,Piutomum-;~:'\~' 14r 0.(10 PCI/( lJ. U U_.J_ t52 S/'141:.!00:> 
::;un-::s::soLo 1 Radium-ao 1. PC I/( :.!.~ sr 14/LUU:> 
:SUH-::s::SULU Thonum-LZI:S 0. PCI/( :.!.o 1/1412005 
:SUl t-::S::SULU I honum-230 1. PC I/( .0. :.!.8 13114/LUU:> 
:SU1 t-:S:S020 I honum-232 0. PCIIG .02 :.!. 03/14/2005 
:SU1t-:S:S021 IActlmum-227 0.20 PCIIG .20 U 4. 03115/2005 
:SU1t-:S:S021 IAmenctum-241 0.06 1-'CI/G 0.06 u 6~ 03115fL005 
:SU1t-:S:S0:.!1 ICeslum-137 0.04 1-'CI/G 0.04 u 3. 03115fL005 
:SU1t-:S:S0:.!1 ICObalt-60 0.07 1-'CI/G 0.07 u o. 03/15fL005 
::SU1t-::S:S0:.!1 ILead-210 0.68 1-'CI/G 0.55 7.4 03/15fL005 
::Sl 'l_t-::S::S0:.!1 jtJIUtOntum-238 1.29 1-'Cif(j 0.03 55 031151:.!005 
Sl 111- ::SOL1 IJ-'Iutomum-TiCJfl41 0.02 t-'Cif(j 0.02 u UJ 62 03/15/:.!005 
illlE ::S0:.!1 IKaatum-226 1.o9 t-'Cif(j o.o5 2.9 03/151L005 

::SI '1_t- ::SUL1 I nonum-228 0.83 1-'CII(j 0.05 2.6 031151:.!00~ 

::SI }t- ::S0:.!1 I honum-230 0.89 1-'Cif(j 0.03 2.8 03/15fL005 
::Sl}_1t-~::S0:.!1 I nonum-232 0.71 t-'Cif(j 0.03 2.1 03/15fLOO~ 

::SUlt-::S::SOLL ACtlniUm-227 0. ~0 t-'CIJ(j O.~Q_ U 4.6 03/14fLOU:> 
SU1 t-:SS022 Amenctum-_241 0. )~ PCI/G o.~ u o3 113/ nn-. 
:SU1t-:SS022 ceslum-137 0.)~ · PCI/G 0.05 3.8 03f1.t7nn-. 
:SU1 t-:S:S022 Cobalt-60 0. PCI/G 0.11 U O.l 11311412005 
:SU11-Ss• 7 ILead-210 1.71 PCI/G 0.81 1.4 03/14fL005 
::Sl[lt-~~J.l22 11-'IUtomum-238 1.06 1-'CIIG 0.05 55 03/14fL005 
SU1 t-::S::SOL:.! 1.1-'!_ut_omum-:.~:~c ·:~.tr 0.01 1-'Cif(j 0.03 u UJ 62 03/14/Ll)05 
SU1t-::s::sua IRaa1um-225 2.03 t-'L;IJ( 0.~3 2.9 03114/LOO~ 
SU1fSS 7~ I honum-LZI:S O.f3 _1-'_l.;_l£_( O.y_;,_ 2.6 03f'l4r:lu05 
:SU1 rss n 1 I honum-230 PC I/(; .03 2.8 l S/'1412005 
:SU1t-:S:S022 I honum-232 PCII< .03 2.1 "14/2005 
:SU1t-:S:S023 IActlmum-227 .2• PCI/( .24 U 4.6 ~/1712005 

• ~:S~U'1rilt-~·:S~:S0~23-b1A~Im~e~n=CI~U~m~-2~4~~·1 __ -+~~-~)!r-+~PC:~II/(+-~·~09-r~U~~---+---~o3,_-+--~Smf'1~f/~LU~U:>__, 
:SU1t-:S:S0:.!3 ICeSIUm-137 .2• PCIIG .07 3~ ~/17fL005 
:SU1t-:S:S0:.!3 ICObalt-t50 .0~ PCIIG ).07 U o. · 03/17/2005 
::Sl.J_lt-::S::S0:.!3 ILead-210 1.68 PCIIG 0.86 7.• 03/17/2005 
SU1t-::S::S023 1.1-'!U_tomum-238 0.79 1-'CIIG 0.03 5~ 03/17fL005 
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SU2t-SSU5U 
SU2t-SSO~O 
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SU2FS:SO:>U 
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SU2t-SS051 
SU2t-SSU51 
SU2t-SSOo1 
SU2t-SS051 
SU2t-SSU51 
SU2t-SS0~1 

SU2t-SSOo1 
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SU2t-SSOb1 
SU2t-SSOb1 
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SU2t- :SSOb2 
SU2t- :SSOb2 
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Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 

.. .. . . 

AnaiYte:· : :\ . . Result ·.·. 
. .... . ·-.:.:.. :··.:. . 

IAmenclum-241 
IC,eslum-137 
lvObalt-60 
ILead-210 
I Plutomum-238 
IPiutomum- •<to/74r 
I Radlum-226 
Thonum-228 
Thonum-230 
Thonum-232 
iACtlmum-227 
IAmenclum-241 
ICeslum-137 
ICobalt-60 
ILead-210 
11-'lutomum-238 
11-'lutomum- ·:~Q/74 

1 Kadlum-225 
Thonum-228 
Thonum-230 
1 nonum-232 
Actimum-227 
Amenclum-241 
veslum-137 
vObalt-50 
Lead-210 
Plutomum-238 
Plutomum- ·<tc '74r 
Radium-226 
Thonum-228 
Thonum-230 
rnonum-232 

IActlniUm-227 
IAmenclum-241 
ICeslum-137 
ICobalt-60 
Lead-210 
1-'lutomum-238 
1-'lutomum-239/240 
Radlum-225 
1 nonum-228 
Thonum-230 
Thonurn-232 

IActimum-227 
IAmenclum-241 
ICeslum-137 
ICObalt-60 
ILead-210 
11-'lutomum-238 
11-'lutomum-7".\Q/74 
1 Kadlum-226 
1 nonum-228 
1 nonum-230 
1 nonum-232 

IActlniUm-227 
IAmenaum-241 
ICeslum-137 
ICobalt-60 
ILead-210 
·1-'lutomum-238 
11-'lutomum- ''0\t:~r 14 
1 Kadlum-226 
11 nonum-228 
[Thonum-230 
Thonum-232 
IAct1mum-221 
,Amenclum-241 

O.Of 
0.0~ 
0.06 
0.7 
13.90 
0.18 
0.74 
1.01 
0.53 
0.60 
0.26 
0.07 
0.08 
0.05 
0.83 
7.8:3 
0.0 
1.84 
0.96 
1.20 
0.83 

.37 

.f1 

.08 

.f3 

.15 

.10 
0.01 
2.50 
1.07 
1.49 
1.10 
0.53 
0.10 
0.54 
0.07 
2.12 
1.93 
0.0:5 
1.7 
0.9' 
0.87 
0.73 
0.27 
0.13 
0.12 
0.08 
0.99 

33.30 
0.11 
1.03 
1.49 
1.03 
0.99 

0.09 
O.ll7 
0.09 
1.77 

14.30 
0.23 
1.83 
1.04 
0.95 
0.89 
0.39 
0.10 

.:.<· .. '·>· . ·"· -:·: .· ·.·, :: · .. , . 

Units· ·': BL : ~ lQ~, :, DQ ~~- . CO 
. .: . I···· ,_:: ... ,·.,._::.: . 

PCI/G D.06 U ~ 
PCIIG 0.05 U ~ 
PCIIG 0.06 U -07 
PCI/G 0.50 7:4 
PCI/G 0.05 55 
PCI/G 0.04 62 
PCI/G 0.74 U 2.9 
PCI/G 0.05 2.6 
PCI/G 0.05 Z.B 
PCI/G 0.04 2.1 
PCI/G 0.26 U 4.6 
PCI/G 0.07 U 63 
PCI/G 0.05 . 3.8 
PCI/G 0.05 U 0.7 
PCI/G 0.62 7.4 
PCI/G C .03 J 55 
1-'CI/G C .02 U W 62 
1-'CI/1 C.81 2.9 
1-'CI/1 C .04 7.0 
P(.;l/1 .02 7.s-
Pt;l/1 .o3 -s 7.1 
PCII' .37 U 4:0 

PI ;If( l: .08 U 7.lf 
PI :J/C 1:.13 U --u:7 
PCI/C l: .97 T.4 
PCIIG ( .04 J 55 
PCI/G 0.01 U UJ 62 
PCIIG 1.13 2.9 
PCIIG ' 0.03 2.6 
PCI/G 0.03 2.8 
PCI/G 0.01 J 2.1 
PCI/G 0.53 U 4.6 
PCI/G 0.10 U 63 
PCI/G 0.09 3.8 
PCI/G 0.07 U 0.7 
PCI/G 1.12 7.4 
PCI/G 0.07 55 
PCI/G 0.05 U U 62 
1-'CI/G 1.07 2.9 
1-'CI/G 0.03 --z:o· 
PCI/G 11.03 7.8 
PCIIG 0.02 2.1 
PCIIG 0.27 U 4.6 
PCIIG 0.08 63 
PCIIG 0.06 3.8 
PCIIG 0.08 U 0. 7 
PCI/G 0.74 7.4 
PCIIG 0.04 J 55 
PCI/G 0.02 62 
PCI/G 0.77 2.~ 
PCI/G 0.03 2.€ 

, PCI/G 0.03 2.S 
. PCI/G 0.03 J 2.1 
PCI/G 0.32 U 4.€ 
1-'CI/G 0.09 U 03 
PCI/G -0.07 U ""3:-8 
PCIIG 0.09 U "0.7 
PCIIG 0.91 7.4 
PCI/G 0.06 55 
PCI/G 0.04 62 
PCI/G 0.91 2.9 
PCI/G C. 2.f 
PCI/G C. 2.~ 
PCI/G C. 2. 
1-'CI/G l. U 4.f 
1-'CI/G 0.10 U 03 
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03/1 ~/2005 
03/1 ~/2005 
03/1 ~/2005 
03/1 ~/2005 
03/ 1111'\ 

03/14/2005 
03/14/2005 
03/14/2005 
03/14/2005 
03/14/2005 
03/1~/200~ 
03/1~/2000 
03/1 ~/200:> 
03/1 ~/200:> 
03/15/2005 
03/15/2005 

lJ3715/2005 
lJ3715/2005 
-03115/2005 
-03/f 5/2005 
-037l5/2005 
lJ3714/2005 
-u37l4/2005 
-u:f!f4/2005 
U3/f 4/2005 
-03114/2005 
. 03/14/2005 
03/14/2005 
03/14/2005 
03/14/200:> 
03/14/200:> 
03/14/21 
03/14/21 
03/1~ 
03/14/21 
03/14/21 
03/14/21 
03/14/20m 
03/14/20m 
03/14/2005 

-u3f14. 7nn'\ 
"037f4/:Jflfl'\ 
03/14/2005 
03/1~/2005 
03/1::>/2005 
0311 )/200~ 
03/1 )/200:> 
03/1 >1200:> 
03/1 >1200:> 
03/1 >12 10:> 
03/1 >12 10:> 
03/1 >12 10:> 
03/1 >121 10:> 
03/15/21 U:> 
03114/2005 
03/14/2005 

-u37l4/2005 
-03114/2005 
-03/14/2005 
03/14/21 15 
03/14fZ I~ 

03/14f:.l' 
03/14r:.l' 
03/14r:.l' 
03/14 
03/15/2005 
03/15/2005 



. ·. 

Loca~ori · .. · 

~U2t-~~053 

~U2t-~~053 

~U2t-~~053 

~U2t-~~053 

~U2t-~~053 

~U2t-~~053 

:iU2t-~~053 

:iU2t-~~053 

>U2t-~~054 
:iU2t-~~054 

SU2FSS054 
SU2FSS0!;4 
SU2FSS0!;4 
SU2FSS0!;4 
SU2FSSOi>4 
SU2F~~Ob4 
SU2FSS054 
SU2FSS054 
SU2FSS054 
SU2FSS055 
SU2t"SS055 
SU2F.SS055 
~U2FSS055 

~U2t-~~055 
~U2t-~~055 

~U2t-~~055 

~U2t-~~055 

:iU2t-~~055 

:iU2t-~~055 

:iU2t-~~055 

~U2t-~~~1 

::SU2t-:::i:::i~1 

SU2FSSB1 
SU2FSSB1 
SU2FSSB1 
SU2FSSB1 
Sl IFSS~1 

Sl 'I"SS~1 

Sl 'I"SS~1 

~U2r~SB1 

~U2FSSB1 
~U.jt-:::i::IUU.l 

~U3F:::i:::iUOl 

SU3F:::i:::i001 
SU3F:::i:::i001 
SU3FSS001 
SU3FSS001 
SU3FSS001 
SU3FSS001 
SU3FSS001 
~U3FSS001 

s1 1:~1-ssnr17 

SU3t-SS002 
~U3t-;:,::;uuz 

~U3FSS002 
SU3FSS002 
~U3t-~S002 

~U3t-~S002 
~U3t-~S002 

::SU3t-~ 103 
SU3F~ 103 
SU3F~ 103 

Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 
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~eSIUm-137 0.40 1-'(.;1/li 0.07 3.8 03/1 )/2005 
~obalt-60 O.Ot:i t-'(.;1/li O.Ot:i U 0. 7 03/1 /2005 
Lead-210 2.!:15 t-'(.;1/li 0.92 7.4 03/1 /2005 
: Plutomum-238 13.80 1-'(.;1/li 0.04 J 55 03/1 12005 
1 Plutomum- ·":~.or '.41 0.0~ t-'(.;1/li 0.03 J J 62 03/1~ 12005 
Radium-226 2. H t-'(.;1/li 0.99 2.9 03/1: ;12005 
Thonum-228 UR 1-'(.;1/li O.Jil 2.6 03/1:;/2005 
Thonum-230 1.1 1-'(.;1/li 0. J:: 2.8 03/1: ;/2005 
Thonum-232 .4t:i 1-'(.;1/li 0. J~ J 2.1 03/1 ;/2005 
Actlmum-227 0.3-/ 1-'(.;1/li O.:S1 U 4.6 03/1· /2005 
Amenaum-241 0.11 1-'(.;1/li 0. u 63 03/1· /2005 
(.;eSIUm-137 0.1/ _1-'.YI/1 .11 3.8 3/1<~/2005 
·cobalt-5o 0.1 PCI/1 .11 U fJ.T 13/1· /2005 
Lead-210 2.7! 1-'(.;1/( .95 T4 13/1 .J2005 
Plutomum-238 1.8' PCI/1 .06 50 13/1d/2005 
1-'lutomum- ·~o/741 o.m 1-'(.;ltl .04 J -J o2 03/Mt2oos 
Kad1um-221:: 1.3· 1-'~1/li l.Of 2. -u37f4/2005 
Thonum-22 --u:-8: PCIIG 0.05 2. 03/14/2005 
Thonum-231 \r.8{ PCIIG 0.03 2. 1J37l4/2005 
Thonum~23: "U.8! PCIIG 0.02 2. 03/14/2005 
rActimum-22 -u:'r PCIIG 0.18 U 4.1 03/14/2005 
rAmenCIUm- ~41 ~ PCIIG 0.04 U 6~ -u3/14/2005 
iCeSIUm-137 -u:o; PCIIG 0.03 3.8 1J37l4/2005 
ICobalt-60 O:U! P(.;IJG 0.05 U 0.7 03114/2005 
ILead-210 0.4: P(.;I/G 0.43 U 7.4 03!14/2005 
I Plutomum-238 5.4' t-'(.;1/G 0.05 55 03/14/2005 
I Plutomum-?':I.e 1.4 O.Ul 1-'(.;1/G 0.03 J J 62 03/14/2005 
I Radium-226 0.51 1-'(.;1/li 0.52 2.9 03/14/2005 
Thonum-228 O.o· 1-'(.;1/G 0.04 2.6 03/14/:.!.005 
Thonum-230 0.3! 1-'(.;1/li 0.02 J 2.8 03/14/:.!.005 
Thonum-232 0.:.!.1 1-'(.;1/li 0.02 2.1 03/14/:.!.005 
Actmlum-227 0.3; 1-'(.;1/li 0.32 U 4.6 03/15/:.!UU5 
Amenaum-241 1-'(.;1/li 1.011 U :>3 03/1 >12UUb 
Ceslum-137 .( 1-'(.;1/li 1.Ut:i :8" 03/1 )12005 
Cobalt-50 PCIIG .1 0 U l: . 1/1 5/2005 
Lead-210 PCIIG .81 .4 1/1 )12005 
Plutomum-2~ lU: ) PCIIG 0.04 55 1/1 )12005 
Plutomum-2391240 · PCIIG 0.02 62 171 )12005 
· Radium-226 1.02 PCIIG 0.89 2. ~ 1/1 5/2005 
Thonum-228 P(.;IJG 0.04 2.6 1J37l5/2005 
Thonum-230 0.7 t-'(.;1/G' 0.03 2.8 1J37l5/2005 
,Thonum-232 0.56 t-'(.;1/G 0.02 2:1 -037l5/2005 
IActimum-227 0.26 t-'(.;1/G 0.26 U 4.6 -037l6/2005 
IAmenclum-241 t-'(.;1/G 0.07 U 63 1J37l6/2005 
ICeslum-137 \r.04 PCIIG 0.04 U 3.8 1/16/2005 
ICobalt-60 PCIIG 0.04 U 0. 7 1/16/2005 
llead-210 PCIIG 0.64 7.4 1/16/2005 
I Plutomum-238 PCIIG 0.03 J 55 1716/2005 
1 Plutomum- ·':I.e '?..r, PCI/G 0.02 U UJ 62 O:l/16/2005 
I Radium-226 0.7. t-'(.;1/G 0.72 U 2.9 -037l6/2005 
Thonum-228 0.29 t-'(.;1/G 0.04 2.6 -u37l6/2005 
Thonum-230 0.51:! t-'(.;1/G 0.03 2.8 03/16/2005 
Thonum-232 0.29 t-'(.;1/G 0.03 J 2.1 0371t:i/2005 
Actimum-227 0.29 t-'(.;1/li U. ~!:: U 4.6 03/1t:i/2U05 
Amenaum-241 0.01:! 1-'(.;1/li U. I~ U 63 03/1t:i/2005 
Ceslum-137 O.Ut:i 1-'(.;1/li U. It U 3.8 03/16/2005 
Cobalt-60 O.UH 1-'(.;1/li u. )I: u 0.7 03/16/2005 
Lead-210 1.t:it:i t-'(.;1/li U.t:i9 7.4 W/'fo/2005 
Plutomum-238 0.09 t-'(.;1/li 0.04 J J 55 1J37l6/2005 
Plutomum- ·':I.e ?.41 ·o.ou t-'(.;1/G 0.02 U UJ 62 1J3T16/2005 
. Radium-226 1.21 t-'(.;1/li u. 2.9 03116/2005 
ThOnum-228 t-'(.;1/li U. 2.6 -uJ/16/2005 
Thonum-230 ·O.f7 t-'(.;1/li u. 2.8 03716/2005 
Thonum-232 0.54 t-'(.;1/li U. J 2.1 U3T16/2005 
Actimum-227 0.1' 1-'(.;1/li U. U 4.6 U371t:i/:.!OU5 
•Amenclum-241 o.u~ 1-'CIIG U.04 U · 63' 03/1t:i/2UU5 
:(.,eSIUffi-137 o.m PCIIG 0.03 U 3:'8 03/1t:i/2UUb 

er/67-70/suds/67sud/Tables 1-11 WorkDrafl 

• 

• 

• 



• 

• 

• 

Table 5: As-Left Verification Results 
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_.L~c~tio rt >: ·= 1 ,._. : , :. ·_: ·: ~n:~ lyt~ ··~: ,=:_ ,;<~ )~ ~esultj;: • .u.·~i~: ~:~ •,pL :+; :;~,~~:( ··-~:.99·::;~•1:t(·,~ =;, -~~} ~-~~-: ' .:.::.·. D~t~'9.~!t~.?~~~~-
~U3FSS018 IActlmum-227 0.29 PCI/G 0.29 U 
~ I~Fss J18 IAmene~um-241 0.09 PCI/G 0.09 U 
~U31-~S018 l~eSIUm-137 0.06 PCI/G 0.06 
~U31-~~018 ICobalt-60 0.10 PCI/G 0.10 U 
::iU31-~~018 ILead-210 · 2.42 PCI/G · 0.73 
:iU31-~~018 1-'IUtomum-238 1.63 PCI/G 0.05 
:iU31-~~U18 I-'1Utomum-'1':1.Q/74C 0.03 PCIIG 0.03 U 
iU31-~~018 !KadiUm-226 1.90 PCI/G 0.86 
)IJ3t-~~U18 II honum-228 0.59 PCI/G 0.07 

_~U31-~~U18 I honum-230 0.76 PCIIG 0.04 
J:iU31-~~018 I honum-232 0.60 PCI/G 0.04 
~3t-~~U19 IActlmum-227 0.25 PCI/G 0.25 u 
_i:)_l.J_3t-~~U19 IAmenCium-24 1 0.08 PCI/G I 1.08 u 
SlJ~t-_~~U_"l~ lt.;eslum-137 0.07 1-'(.;1/G 1 .07 u 
SU~t-~~U19 ll..Obalt-50 0.10 1-'CI/G ( :10 u 
SU3FSS019 llead-210 1. )6 1-'(.;1/G l .90 
SU3FSS019 Plutomum-238 2.88 PCI/G 1'.04 
~U3FSS019 Plutomum-?':tel/'14 1 0.02 PCI/G 1 1.02 U UJ 
~' 1 ~1'-ss 119 Radium-226 1.46 PCI/G 0.93 
~~ ~:~1'-ss J19 Thonum-228 0.43 PCI/G 0.04 J 
~U31-SS019 Thonum-230 0.52 PCI/G 0.04 
~U31-SS019 Thonum-232. 0.31 PCI/G 0.03 
~U31-~S026 IActimum-227 0.30 PCI/G 0.30 U 
~U3t-SS026 IAmenclum-241 0.09 PCIIG 0.09 U 
~U3fSS026 ICeslum-137 0.11 PCI/G 0.06 
~U3f~~026 ICobalt-60 0.07 PCI/G 0.07 U 
~U3f~~026 ILead-210 2.29 PCI/G 0.86 
~U3f~~026 IPiutomum-238 6.75 PCI/G 0.04 
3:)1:.)31-~~uzo l-'lutomum-?~l.ln41 0.02 PCI/G 0.03 u UJ 
~~~-~~U2ti Kadlum-226 1.24 PCI/G 0.74 
SU3~~_1.)_2_t:j_ I honum-228 0.18 PCI/G 0.05 
Sl ~FSS026 I honum-230 1. [ 8 1-'CI/G 0.03 
Sl ~Fss 26 Thonum-232 0. )9 PCI/G 1>.02 J 
~~- ~Fss, :7 Actimum-227 0. ~1 PCI/G 1>.21 u 
SU3FSS027 ,Amenclum-2.41 0. )6 PCIIG 0.06 u 
SU3FSS027 ICeslum-137 0. )4 PCIIG -0.04 u 
~U3FSS027 ICobalt-60 0. )8 PCI/G -0.08 u 
~U3FSS027 llead-210 1. ~2 PCI/G 0.57 
~U3fSS027 IPiutomum-238 0.04 PCI/G 0.03 J J 
~U3f~S027 IPiutomum-?"l.Q/'141 0.02 PCI/G 0.02 U u 
~U3f~~027 I Radium-226 1.28 PCI/G 0.69 
~U3t-~~027 Thonum-228 0.58 PCI/G 0.04 
~U3t-~~U27 I honum-230 1.08 PCIIG 0.03 
~ J3t-~~uu 1 honum-232 0.51 PCIIG 0.02 J 

131- ::i~U28 II-' UtOnlum-238 0.54 PCIIG 0.05 
~- g8 II-' utomum-239/240 0. PCIIG 0.03 U UJ 
J~t- J:l I honum-228 0. PCIIG 0.04 
J3F J2 I honum-230 1. 1 PCIIG 0.04 

:;u:ws: J2 1 honum-232 o. PCI/G 0.01 
:;u:ws: J2 IActlniUm-227 0. PCIIG 0.29 U 
:;u:,t-:s: J:£ IP mene~um-24 1 · o. PCIIG u 
:;u:~FSS02 IC.eslum-137 o. 1-'CIIG 
5U3FSS02 !Cobalt-50 0. PCI/G u 
SU3FSS029 llead-210 1. 1-'CI/G 
SU3FSS029 IPiutomum-238 U.:35 1-'CIIG -0.0 
SU3FSS029 IPiutomum- Jn4 U.ll2 PCIIG 0.03 U UJ 
~U3f~~029 IRadlum-226 1.38 PCIIG 0.91 
~U3t-~~U29 I fhonum-228 0.74 PCIIG 0.03 
:SU3t-:S:S_U29 II honum-230 1.27 PCIIG 0.02 
:SU3t-:S:SU:£9 II honum-232 0.91 PCIIG 0.01 J 
SU3FSS030 IActimum-227 0.25 1-'(.;1/G -0.25 u 
~U3fSS030 IAmene~um-241 '.U5 PCI/G -0.05 u 
~U3f~~030 ICeSIUm-137 '.U5 PCI/G 0.05 u 
~U31'-Ss 1:~ ICobalt-60 '.08 PCI/G 0.08 u 
~U3~'-Ss 1:~ ILead-210 -:55 PCIIG 0.64 
~U3f~~U30 11-'lutomum-238 0.65 PCIIG 0.04 
~U3t-~~U30 11-'lutomum-?"l.~ 14 0.03 PCIIG 0.03 U u 
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···:.Location./, ,.: :.. Anal~~ · :.:~:;': -;~~suit:;. ~U~i-~~ :-~ ~~-;-~-; :.'(~Q ,_DQ I:~ ,:;cg{~Ei ;~:'9ate'~e>,lf~cte~:.'~ 
:SU31-ssnRR IActimum-227 0.47 PCI/G 0.47 U 
s l:u,ssnRR IAmenclum-241 0.12 PCI/G 0.12 U 
:SU3t-:S:S068 lveSIUm-137 0.19 PCIIG 0.07 
_::iU3t-:S:SU58 I\JObalt-60 0.11 PCI/G 0.11 U 
~U3t-:S:SUo8· ICead-21 0 1.85 PCI/G 0.91 
~ ~t-:S:SU58 I Plutomum-238 1.03 PCI/G 0.04 
SU ~t-::i::SU58 11-'lutomum- •:il.l/?4 U.U4 PCI/G 0.02 J 

__§_l.J~t-::s::suo8 IKadlum-225 1.69 PCI/G 1.21 
__§_l.J lr-::s;:,uoo I nonum-228 0.93 PCI/G (1.05 
__§_\Mt-::i::SU58 I nonum-230 1.07 1-'CI/G (i.04 
_§U3t-::i::SU58 I nonum-232 0.99 PCIIG Ci.03 
_§I.J_3t-::i::SU5!:1 IActlmum-227 0.35 PCI/G C :35 
_§I.J_3t-::i::SU5!:1 JAmenCium-241 U.1 PCI/G C.12 
s v..>Uti!:l ll.eSIUm-137 U.1 1-'CIJ( C.10 
SU3FSS0ti!:: ll.ODalt-tiU U.UI PI ;1/( 0.01 

u 
u 

SU3FSS065 Lead-21 U 1.1 P :TJ( 1.12 U 
:SU3FSS065 Plutomum-238 0.61 PCm 0.04 
:SU3FSS065 IPiutomum- ·~c 7.4 0.0: PCI/( 0.03 U 
:SU3fSS069 IRadium-226 1.7) PCIIG 1.14 
:SU3f::s::suo~ IThonum-228 1.0~ PCIIG 0.03 
:SU3f::s::suo~ Thonum-230 0.74 PCI/G 0.03 
:SU3F::s::suo~ Thonum-232 0.78 PCIIG 0.02 
:SU3FSS077 IActimum-227 0.32 PCI/G 0.32 u 
s i:ii-S~077 IAmenclum-241 0.09 PCI/G 0.09 u 
s l:il-ss 177 ICeslum-137 0.08 PCI/G 0.08 u 
s l:il-ss 177 ICobalt-60 0.05 PCI/G 0.05 u 
s l:ii-SSII77 ILead-210 2.03 PCI/G 0.82 

_:SU3t-::i:SU77 11-'lutomum-238 39.30 PCI/G (1.04 
::iU3t-::i::iUf7 Plutomum-7~QrJ4, 0.72 PCI/G ( .02 
SU3F::i::SUf f Radlum-226 U.S PCI/G C .97 U 
SU3FSS077 Thonum-228 U.8 PCI/G C .02 
SU3FSS077 Thonum-230 .73 1-'CI/G C.02 
:SU3fSS077 Thonum-232 .75 PCIIG ( .02 
:SU3FS:S078 Actimum-227 3 PCIIG C .33 u 
:SU3t-SS078 Amenclum-241 ). J9 PCI/G 0.09 u 
:SU3t-::s::sun:s Ceslum-137 0. J6 PCIIG 0.06 u 
:SU3t-::;::;uro Cobalt-50 0. J5 PCIIG 0.05 u 
:SU3t-::s::suro Lead-210 1.09 PCIIG 0.70 
:SU3t-::;::;uto Plutomum-238 13.50 PCIIG 0.03 
:SU3t-::;::;uto Plutomum-239/240 0.17 PCIIG 0.03 
:SU3t-::;::;u.to _Kadlum-226 1.45 PCI/G 0.88 
:SU3t-:S:SU78 I honum-228 0.78 PCI/G 0.04 
:SU3t-::i:SU78 I nonum-230 0.66 PCIIG 0.03 

. :SU3r-;:,;:,uro 1 nonum-232 0.54 PCIIG 0.02 
)r-;:,;:,ur~ IActlmum-227 0.24 PCI/G 0.24 u 
st-: If~ JAmene~um-241 0.07 PCI/G 0.07 u 
~F: lf'd ICeslum-137 0.06 PCI/G (1.06 u 

s St- lf9 ICotalt-50 0.07 PCIIG I .07 u 
_SI ~_t- It'd llead-210 1.29 PCI/G I .59 
_::;I ~t- Jf'd JI-'IUlomum-238 7.85 PCI/G I '.03 
Sl ~t- lf'd 1Piulomum-7~QI '4 0.09 PCI/G I '.02 J 
SU ~FSS079 I Radlum-226 1.3• PCI/G I •.59 
SU3FSS079 IThonum-228 0.41 PCI/G I '.03 
SU3FSS079 IThonum-230 0.51 PCI/G ( '.02 
:SU3F::s::sur9 IThonum-232 0.3• PCIIG 1 '.02 
:SU3t-:S:S084 IActlmum-227 0.29 PCITG I 1.29 U 
:SU3t-::i:SU84 IAmenCium-241 0.07 PCI/G 0.07 U 
~3t-~::;l)84 ICeSIUm-137 0.26 PCI/G 0.05 
SU3t-::i::SU04 ICoDalt-60 0.05 PCIIG . 0.05 U 
SU3FSS084 llead-210 1.42 PCIIG 0.59 
:SU3t-S:S084 IPiutomum-238 1.3!:1 PCJ/G 0.05 
:SU3t-:S:S084 11-'IUtomum-nQ/?4 0.01 PCIIG 0.03 U 
:SU3r-;:,::;uo4 I Kadlum-226 1.45 PCIIG 0.85 
:SU3r-::s::suo4 1 nonum-228 1. )4 PCIIG 0.05 
:SU3r-;:,::;uo4 I nonum-230 0. ~7 PCI/G 0.04 
::;_l.J_3t-::s::suo4 1 nonum-232 1. )0 PCIIG 0.02 
:SU3t-::s::suo: IJ.\ctimum-227 0. ~4 PCifG 0.24 U 
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Location .. , :; :,·:·:,~5.h~Wte: :,:.;.:;,, )R~~~~t:~ (H,!i)is_/ )';t?C,)! :!-La •· /,~(;{·/, 2~~::Ks?L,.·:·,s {(fti~~jp~~!,~~~~(t 
utomum
adJum-226 
on urn-
on urn-
onum-
:tlmum-
mene~um- ~1 

es1um- IJ 
oil alt-o' 
ead-21, 
u omum- Jts 
u omum-
a lum
onum
onum
onum
:timum-22 
mene~um- .41 
eSIUm-13' 
o alt-o· 
ea.Q-l1 
u omum- ~~ 
u omum-
a lum-
onum
onum-
onum

:timum
menclum- .41 
eSIUm- 13. 
oil alt-o 
ead-21 
u omum- 38 
U OniUm
a 1um-~ 
onum
onum
onum-

ctmlum
menc1um- .41 
eSIUm-13 
ot alt-ol 
eaa-L1' 
u omum- Jtl 
u omum-
a lum
a lum
onum
onum
onum-

ctimum
menciUm- .41 

ves1um-13· 
vollalt-6' 
ead-21 1 

u omum- 38 
u omum-
a IUm-
onum
on urn
anum-

c lmum
mene~um- ~1 

eSIUm- 3' 
otalt-ol 
ead-:.!11 

Plu omum-LJtl 

er/67-70/suds/67sud!Tables 1·11 WorkDraft 

]1. J 

"lJ. J 

D .. 

• 4. u 

p 
p 

p 
p 

p 

l/1 
l/1 
1/1 

.~ 

(. 

u 
u 

u 

J J 

u u 

u 

u 
u 

.. 

.. 

l 

.. 
); 

::>:J 

i/ 

i/ 

i/ 

1/ 

'" 

'I: 
'I: 
'I: 

u; 
u; 
u; 
't: 

If 

1/ 

1/ 

if 
i/ 

1/ 

1/ 

w 

u; 
u; 

II ff, 

'I: 
(f; 
(f; 
r /; 
rt; 

~'1Y2.-6q 

• 

• 

• 



• 

• 

• 

Table 5: As-Left Verification Results 
(shaded are > CO and < HS} 

page 37 of 47 

······Location. · ·. .·. :A·_-.,_n.·a,_lyte·._, ... ··.·.·:· ..•... ~ ••. · .-_:. __ R·e·s_ult·_· _·_.u._···.n .. _·,·ts· ... _. · .. ·.·.·ot·.·_•_.-· ._ •... ·_._:L:.·-Q· .• _ •. '_',:_: .··.-~·-o·Q·. ' .• :.···:· . .. . ....... ,- ··-·· ..... .. . . .. . ... . · _ , .. . /.-:::.: ~P:>: ~;~; (-:~P-~t~t~o.il.~~~~ S 
r • 
.;:-.,;;-_ 

1 P utomum- 1-'1.._ 
~-. aa•um~:l<!o-.,.z;::.; :::~r...tv' ~1;;:: . :~,, ..-c 

onum- ~ ~ 

onum- ~ 

onum-
Jmum

menciUm- :41 
es1um- 3' 

.... otalt-61 
ead-21 
u omum- 38 D 
u omum- .• 

k1:':!:> . a 1um::-2· &~~lit~$~- : ':~ • "'' 
onum-
onum- J 
onum-

cttmum-227 
menc•um-241 

..,eSIUm- 137 
otart-o1 
eaa-z11 
u omum-Z;jl:l 
u omum-
a 1Uffi-ZZ5 
onum-/28 
onum-
onum
lmum-z 

menctum- 41 
eSIUffi- 3' 
obalt-t:il 
eaa-z1 
u omum- 38 
u omum-
a 1um-~ 
onum
onum
onum
•mum
•mum-

menctum- :41 
..,eSIUm- 3· 
vOIJalt-t51 
eaa-z1 
u omum-231::1 
U OniUm-
a tum-zz6 
onum
onum
onum-
•mum

menctum- ~41 
estum-13 . 

.... oDalt-1:51 
eaa-z1 
u omum- 38 
u omum-
a tum
onum
onum
onum
tmum-

menctum- :41 
estum- 3· 
oQart-ol 
eaa-z1 

Plutomum-238 

.l 

I. 

lJ 

p 
p 

er/67-70/sudsl67sud/Tables 1-11 Wori<Oralt 

l/1 

u 

u 

u 
u 

u 

J 

J 

u 

u 
u 

u 

J 

u 
u 

u 

J 

u 

.. 

.. 

'. 

), 

1/ 
1/ 

A 

1/ 
1/ 

1/ 

u . 
U; 

U; 

.J, 

u. 
u. 

~ 

jf 

1/ 

1/ 

'" ,,. ,,. 
'" r /, ) 

r /, 

(/ 



Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 

page 38 of 47 

_ -~t_~~2~~~;~?1;;} ~~t·}&·¥t1'~!.~".~~--:-::> :'-_~e~~!~1; "~~;~~ _::;;:t>I:··\ ---~Ci~.:: :<§~? :---;~.~;c~;~:,··.-1 :~~~R~.~-:9.~~!~~~~~:-; 
I Plutomum-z~~' ~41 0.10 PCI/G 0.03 62 --u37l7/2005 

:SU4t-;:,::;u/L IRad1um-226 1.33 PCI/G 0.77 2.9 --u37l7/2005 
:SU4t-:S:S072 IThonum-228 0.76 PCI/G 0.03 2.6 --u371 7/2005 
:SU4t-:S:S072 IThonum-2::iO 0.86 PCI/G 0.( 2.8 --u3717/2005 
:SU4t-:S:S072 1Thonum-2::i2 0.78 PCI/G 0.( 2.1 --u3717/2005 
:SU4t-:S:S073 IActimum-227 0. iti PCI/C o. u ~-.6 --u3Tf7/2005 
:SU4t-:S:S073 IAmene~um-241 0. PC Ill II.( --u3Tf7/2005 
:SU4t-:S:S073 1 ceslum-137 0. I-'{.; I/(. 1.06 -u37l7/2005 

ICObalt-60 0. PCI/G j .08 u 1.7 03717/2005 
:SU4t-:S:SUI3 ILead-210 1.4' PCI/G .72 03/1712005 

I 1-' utomum-238 24.80 PCI/G 0.04 03/fl/2005 
::;u4t-::;: ur3 lt-'lutomum-7':l.c 14 0.31 PCI/G 0.02 -03/1 r/2005 
SU4FS: Uf3 1 Kadlum-226 1.52 PCI/G 0.82 2.9 03/1 rt2UO:> 
SU4FS: U/3 11 onum-228 1.27 PCI/G 0.03 2.6 03/1 rt200:> 
SU4FS J/ 11 onum-230 0.99 PCI/G 0.03 2.8 03/1 71200:> 
SU4FS: J/ 11 onum-232 0.63 PCI/G 0.03 2.1 03/1 7120U:> 
SU4FS: J/1 IActmlum-227 0.41 PCI/G 0.41 u 4.6 03/1 71200:> 
SU4FSSIJ/I IAmenclum-24 1 0.10 PCI/G 0.09 63 03/1 (1201.; 
:SU4t-;:,::;ul4 ICes1um-137 0.08 PCI/G 0.07 3.8 03/1 (12l 
:SU4t-;:,::;ul4 I Cobalt-50 0.14 PCI/G 0.14 u 0.7 03/1 rt2C 
:SU4t-;:,::;u/4 ILead-210 2.87 PCI/G 0.92 7.4 03/1 r12c 
:SU4t-;:,::;ul4 1 Plutomum-238 25.60 PCI/G (.03 55 03/1 r12c >5 
:SU4t-;:,::;ul4 I Plutomum-?::\Q/?4 0.3~ 1-'CI/G G.04 62 '3/1 r12005 
:SU4t-:S:S074 1 Radlum-226 2.2' t-'{.;1/G .16 . 2.9 '3/1 r12005 
Sl 14~SSII74 Thonum-228 1.11 PC17G 1:'.09 2.6 '3/1 r12005 
S 14~SSII74 Thonum-2: 0 t-'{.;1/G C'.07 2.8 13/1 r/21 )5 
S 14~SS 174 Thonum-2~2 0.7! PCIIG 0.07 2.1 13/1 r/21 
S 14~SS 175 Actimum-2: ~7 0.21 PCI/G u 4.6 03/1 r/21 
:SU4t-:S:S075 Amene~um-241 0.1 PCI/G c. 63 03/1 r/21 
:)1 14~SSI 175 Cestum-137 0.1 PCI/G c. 3.8 03/17/21 
:SU4t-:S:S075 Cobalt-60 0.09 PCI/G c. u 0.7 03/17/21 
:SU4t-:S:S075 Lead-210 4.29 PI ;111 c. 7.4 03/17/21 
:SU4t-:S:S075 , Plutomum-238 ::i~.60 55 03/17/200! 
:SU4t-:S:S0/5 1 Plutomum-239/240 0.55 .01 03/17/2005 

1 Kadium-226 1.11 PGJ/Ij .77 --u371 7/2005 
:SU4t- :SU/5 1 honum-228 1.13 PCIIG .09 --u3Tf7/2005 
SU41 :>U/0 1 honum-230 0.92 PCI/G 0.07 J -03717/2005 
SU4t-: :SU/5 lhonum-232 0.63 PCI/G 0.04 J 03ll7/2005 
SU4t-: :SU/ti ACtlnJUm-227 0.32 PCI/G 0.32 u 4~6 03ll7/2005 
SU4F: :SU/6 Amenclum-241 0.08 PCIIG 0.08 u 63 03/17/2005 
SU4F: :SO/ti {.;eSIUm-137 0.17 PCI/G 0.07 ·3:8 03/1712005 
SU4F: ::;uro ~Jobalt-60 0.10 PCI/G 0.10 u 07 03717/2005 
SU4F Ulti ILead-210 4.32 PCI/G 0.87 7.4 03/17/2005 
SU4F Ulti 1 t-'lutomum-238 2.07 PCI/G 0.04 55 03/17/2005 
SU4F Ulti lt-'lutomum-?':l.Q/14 0.03 PCI/G 0.02 J J 62 03/17/2005 
SU4FS: U/ti 1 Kadlum-226 1.68 PCIIG 0.83 2.9 03/17/2005 
SU4FSSU/ti ! 1 honum-228 0.61 PCI/G 0.09 2.6 03/1 f/2005 
SU4FSS0lti 11 honum-230 0.79 PCI/G 0.06 J 2.8 03/1 f/2005 
SU4FSS07ti 1 1 honum-2::i2 0.51 PCI/G 0.06 J 2.1 03/1 f/2005 
:SU4FSS077 IActinlum-227 0.27 PCI/G 0.27 u 4.6 03/1 f/2005 
:SU4FSS077 IAmenctum-241 0.08 PCI/G (J.Ol u 63 0311 f/2005 
SU4t-SS077 1ves1um-137 0.06 PCI/G D.O: 3.8 03/1 I/2~U5 
:SU4t-;:,;:,UI/ lvObalt-60 0.07 P{.;I/G u.o u 0.7 03/1 f/2U05 
:SU4t-:SS077 ILead-210 1.94 PCI/G (}.81 7.4 03/1 f/2005 
:SU4FSS07 IPiutomum-238 0.10 PCI/G D.m J 55 03/1 f/2005 
SU4FSSI7 I Plutomum-7':l.Q04 0.00 PCI/G 0.03 u UJ 62 03/11/2005 
SU4FSSI7 I Radlum-226 2.39 PCI/G 0.78 2.9 03/17/2005 
SU4FS: 17 lhonum-228 0.66 PCI/G 0.04 2.6 03/17/2005 
SU4FS: 177 1 honum-230 1.10 PCI/G 0.04 J 2.8 --uJ/17/2005 
SU4FS: 17 1 honum-232 0.52 PCIIG o.m J 2.1 --u3717/2005 
:SU4fS: 17 IActimum-227 0.25 PCIIG 0.2~ J 4.6 03/11/2005 
S 14FSS )71 IAmenCium-241 0.06 PCI/G o.OE 63 03/17/2005 
:SU4t-:SS07 1Ceslum-1::i7 0.05 PCI/C 0.0! 3.8 03/1 f/2005 
:SU4t-:S:S078 I Cobalt-co 0.06 PCI/1 0.06 0.7 03/1 f/2005 
:SU4t-:S:S078 ILead-210 1.16 PCI/1 0.52 7.4 03/11/2005 
:SU4t-:S:S078 I Plutomum-238 0.34 Pll/1 0.05 55 03/17/2005 
:SU4t-:S:S078 I Plutomum-239/240 0.00 PC I/' 0.03 u UJ 62 03/11/2005 
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Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 

s1 141-ssnqr 1 nonum-230 o. 73 1-'(.;1/G o.oo 
s1 141-ssnqr Thonum-232 0.34 1-'(.;1/G 0.04 
~U4t-~5091 ,Actmlum-227 0.46 1"(.;1/G 0.45 
~U4t-5S091 IAmenetum-241 0.11 1"(.;1/G 0011 

-- ~U4F5S091 - ICeslum-137 Oo05 1"(.;1/G Oo04 
~U4t-55091 vObalt-60 0005 1"(.;1/G Oo05 

_ ~U4t-~S091 Lead-210 Oo99 1"(.;1/G Oo92 
_~U4t-S~091 Plutomum-238 3o61 1-'(.;1/G 0003 
~l.J4t-~~091 1-'lutomum- '"~QJ'J4r 0002 t-'(.;1/G OoO:l 
_§_U4F~~091 IKaellum-226 1.74 1-'(.;1/G l"9:l 
~~-~~mn 1 nonum-228 Ooi:IU 1-'(.;1/G leOti_ 
SU4F:::i~091 I nonum-230 0092_ _1-'t;I/G l 1oU2 
SU4F ::i~091 I nonum-232 Oo fl.J_ _1-'_l.;IIG l 1o05 
SU4F::i~092 ~mum-:l27 Oo24 PCI/G ( 024 
SU4F::i~U92 ~menetum-24 1 OoOt:i_ PCI/G ( o06 
~U4FS: LJ9Z _(;_eSIUm-137 OoOO PCI/G Oo05 
SU4FS: 0!12 _£o_palt-ti0 OoOI Pt.;I/G 0007 
SU4FS: 0!12 Lea0-210 o of P(.;I/G 0057 
~U4FS:i0!12 Plutomum-231:1 0 i1 PCI/G Oo07 
SU4FSSO! 12 , Plutomum-"J~!:l/240 oOO PCIIG Oo05 
SU4FSS092 IRadium-ao 066 PCI/G Oo57 
s1 141-ssnc Thonum-228 Oo34 PCI/G 0011 
~U4t-SS092 T honum-230 Oo61 1"(.;1/G Oo05 
~U4t-~S092 I honum-232 0029 1-'(.;1/G 0001::1 
i U4t-SSI:j1 IACtlmum-227 0064 1-'(.;1/G Ooti4 
--' J4t-~~l:j1 IAmenetum-241 001 o 1-'(.;1/G Oo 1 t1 
i J_4t-~~i:j1 !(.;eSIUm-137 0.11 1-'(.;1/G Oo1 
--' .J_4t-~~l:j1 I(.;Obalt-60 Oo1 1-'(.;1/G 0.1 
Sl~-~~i:j1 Leael-210 :l.l:l' 1-'(.;1/G 1_0 :_t 
S_!MFSSB1 1-'IUtomum-23!! 33o~ (J 1-'t;I/G lJ. 
Sl ........... 1 1-'lutomum-T~!-11:'41 Oo4' 1-'(.;1/G lJ. I~ 
SU4F::S~i:j1 KaeliUm-226 2oti 1-'(.;1/G l_o ~~ 

~:::;~l:j1 1 nonum-228 :lot. 1-'t;I/G ~ 
Sll41 •vu 1 I nonum-230 Oot: 1-'(.;1/G ll._ll_t 
SU4F::S~i:j1 1_11onum-232 0.1: 1-'t;IIG ooo~ 
SU4F~~i:j; ~llmum-:l27 Oo 1-'t;I/G Uo18 
SU4FSSB: 1Amenetum-Z4J 0.05 PCI/G Oo05 
SU4F::>::>ts: 1Ceslum-1Jl Oo04 PCI/G Oo04 
SU4F-SSB: ICobalt-60 0.04 PCI/G Oo04 
~U4t-SSI:j2 llead-210 Oo52 1-'(.;1/G Oo52 
~U4t-S~i:j2 !1-'IUtomum-238 2101::10 1-'(.;1/G Oo04 
~U4t-~~l:j2 l-'lutomum-7"~!-lf'41 0009 · t-'(.;1/G o.o:l 
~U4t-~~i:j2 KaeliUm-226 0.53 1-'(.;1/G Oo09 
~U4t-~Si:j2 I nonum-228 Oo5o 1-'(.;1/G 0003 
~U4t-~Si:j2 I nonum-230 0049 1-'(.;1/G Oo02 
~U4t-~Si:j2 I nonum-232 0042 1-'(.;1/G OoO:l 

_:::;~ 14t-~~i:j3 Actlmum-227 Oo:lO 1-'(.;1/G Oo:lO 

Sl J4t-_~~l:j3 1~,;es1um-137 ooo~ 1-'t;I/G I.J._O~ 
Sl J4FSSB3 ~O_D_alt-50 OoOt 1-'t;I/G OoUt 
Sl 141 llea0-210 Oo PCIIG 005; 
51 14FssR~ IPiutomum-ZJI:I 13o10 PCI/G Oo05 
Sl 141-SSR"! 1Piutomum-Z39/240 0003 PCI/G 0003 
Sl 141-SSH"! I KadiUm-226 1009 PCI/G Oo60 
~U4t-SSI:j3 I honum-228 0038 PCI/G Oo04 
~U4t-S~i:j3 I nonum-230 Oo46 1-'(.;1/G 0003 
~U4t-~~l:j3 1 nonum-232 Oo27 1-'(.;1/G 0002 

~Utif~(.;K273 !1-'IUtomum-238 0020 1-'(.;1/G Oo05 
~Utif~(.;K273 !1-'IUtomum-239/241 Oo05 1-'(.;1/G Oo05 
:::;_LJ_t:>_t~t;KU3 1 nonum-228 Oo94 1-'(.;1/G ~ 
SU67::>t;K213 I nonum-230 Ool:l:,_ _1-'t;I/G OoOJ 
SU67::>t;K273 Thonum-232 1 oOI:I 1-'l;IIG oo03 
Sl ;701 Plutomum-231::1 3:lo1 0 PCIIG Oo04 
SU61- ,,,,.HUl Plutomum-"J:~!-11:'4 Oo24 PCI/G 0003 
~U61-'~;::,o1Ul I nonum-228 U.45 PCIIG Oo03 
:::il.Jol-'~;::,ofU1 1 nonum-230 Oo67 PCIIG 0002 
::IUtW~;::,t: fUI _!_llonum-232 0o28 l"(.;lf(j Oo01 
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Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 

SU6PRS6702 I Plutomum-238 2 U:IU -pcTTG 0:04 
SU61-'KS6702 IPiutomum-:J:-1!-1/?4 0.13 1-'CI/G 0~02 
SU61-'KS6702 IThonum-ZlB I l.oO 1-'(.;1/ 0~04 
SU61-'RS6702 Thonum-230 11.66 1-'(.;1/ ~ U.01 
SUoi-'KS6702 Thonum-232 1.49 PCI/1 ~ 0.03 
SUoi-'KS6703 IPiutomum-238 ::9.50 PCIIG 0.05 
SUol-'t"t-=>o ru.:s 11-'lutomum-239/240 0.16 PCIIG 0.03 
SUol-'t"t;:,oru.:s lhonum-228 0.89 PCI/G 0.05 
SUol-'t"t;:,oru.:s Thonum-230 0.84 PCIIG 0.03 
SUtil-'t"t;:,oru.:s llhonum-232 0.41 PCIIG 0.03 
SUol-'t"t;:,oruq IPiutomum-238 2.57 PCIIG 0.07 
SUot"'t"t;:,oruq IPiutomum- l-:t0/74 0.05 PCI/G 0.05 J J 
SUol"'t"t-=>oruq II honum-228 0.49 PCIIG 0.05 
SUoi-'KSo/04 IThonum-230 0.72 PCIIG 0.03 
SUoi-'KSo/04 I honum-232 0.67 PCI/G 0.02 
SUu ,vJ/05 11-'lutomum-238 31.40 PCIIG 0.05 
;:iUoi-'KSot05 ll-'lutomum-7-:ton4r 0.23 PCIIG 0.03 

Joi-'K:::io 105 1 honum-228 1.00 PCIIG 0.03 
Joi-'K:::io fOb I nonum-230 1.16 PCIIG 0.03 
1ur ;:,oruo I honum-232 1.03 PCIIG 0.01 

:)l~ur "ouruo 11-'IUtomum-238 39.40 PCIIG 0.04 
:IU6F ,..,,_;too II-'1Utomum-7~on4 0.17 PCIIG 0.03 
:iU6PRS6.1Uti lhOnum-228 0.78 PCI/G C.03 
SU6Pk,::,o rue 11 nonum-230 .70 PCI/' '.01 
:::iU61-'KS6706 IThonum-232 0.4 1-'GI/' '.02 

· SU6PRS6707 IPiutomum-238 15.20 1-'GI/ '.03 
:::iU6PKS6707 IPiutomum-231:1/240 u.m 1-'GI/ 1.03 J J 
SU6PRS6707 Thonum-z ~B 0.5! .1-'L;I/ 1.04 
SU6PKS6707 Thonum-2: 10 1.31 1-'L;I/ 1.03 
SU61-'KS6707 Thonum-2:12 ( .5! PGI/( .02 
SU61-'KS6708 IPiutomum-238 2U.l;0 PCI/G 0.03 
:::iU61-'KS6708 IPiutomum-239/240 0.08 PCIIG 0.03 J J 
:::iUoi-'K:::io708 Thonum-228 0.56 PCI/G 0.04 
SUoi-'K:::io708 Thonum-230 0.70 PCI/G 0.03 
SUoi-'KSoiUB I hOnum-232 0.52 PCI/G 0.01 
::i\JOI"'t"t;:,oru~ 1-'lutomum-238 5.23 PCIIG 0.04 
::;! :"_ouru~ 1-'lutomum-239/240 0.03 PCI/G 0.03 u J 
§_l.JI >1-'K:::iti IU!:I I honum-228 0.95 PCIIG 0.03 
::il >1-'_l!:::i_ti IU!:I I nonum-230 1.18 PCIIG 0.03 
§I ~1-'t'(~tiiU!:I I honum-232 0.91 PCIIG 0.02 

· §I >1-'KSti/10 1-'lutomum-238 17.90 PCIIG 0.04 
::;! )_I-'!{_Stii1U ,1-'lutomum- ~~t: 74r 0.09 PCIIG 0.03 J J 

. §I 5PRS6t10 II honum-228 0.82 PCIIG 0.06 
SUI)I-'K o 11 U II nonum-230 1.03 PCIIG 0.02 
s t511U II nonum-232 0.78 PCIIG 0.02 
SU6PR Sl11 II-' utomum-238 10.20 PCIIG 0.03 
SU6PR Sill II-' utomum-7~QI '4 0.04 PCI/G ( .02 J J 
SU6PR Sill II honum-228 0.60 PCI/G ( .05 
SU6PRSI i71 II honum-230 0.87 PCI/G .02 
SU6PRSI i71 II honum-232 0.55 PCI/G .01 
SU6PRSI i71 IF utomum-238 2.07 PCI/G .04 
SU6PRS671 I Plutomum-239/240 20.10 1-'GI/G [).01 
§_l.J_~R_S671 II nonum-228 0.79 PCI/G (.).08 
::SUoi-'K:::ib/12 II honum-230 0.87 PCIIG 0.04 
:::iUv. wJI12 llhOnum-232 0.72 PCIIG 0.02 
:suoi-'KSo/13 11-'lutomum-238 1.88 PCIIG 0.03 
:suoi-'KSo713 ll-'lutomum-7-:ton4 0.25 PCIIG 0.02 
:::iUtii-'KStill3 lhonum-228 0.60 PCIIG 0.05 
:::iUt51-'KStill3 lhonum-230 0.76 PCIIG 0.03 
::;uoi-'KSotl3 lhonum-232 0.62 PCIIG 0.04 
::suoi-'K::Soll4 11-'lutomum-238 5.19 PCI/G u.04 
SU6PRS6714 11-'lutomum-7~QP4 · 0.05 PGI/ 0.03 J 
SU6PRS6714 Thonum-228 0.77 PL;I/ -0.07 
SU6PRS6714 Thonum-230 1.19 f->(.;1/ 0.03 
SU6PRS6714 >Thonum-232 0.62 r>CI/1 0.02 
SU6PRS6715 IPiutomum-238 21.10 r>CI/( 0.03 
SU6PRS6715 I Plutomum-239/240 0.12 PCl/( 0.03 
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Of/05/2005 
07/05/2005 
07/05/2005 
07/05/2005 
07/05/2005 
07/0b/2005 
0 { fl 1/1111~ 

Uf/Ob/2005 
07/0b/2005 
07/05/20Ub 
UI/U5/2UUb 
UI/U5/2UU~ 

Uf/U5/2UU5 
07/05/2UUb 
07/U5/2UUb_ 
07/U5/2UUb 
Uf/U5/2UU 
UI/U5/2UU 
07/05/200 
07/f ~//Ill 
07/05/200: 
U {II ~1/IIW 
U 1/05/:lUU: 
071r l"/7nn• 

W/05/2005 

WJCI"' 71111"i 
07/(1"1, 71111"1 
0 7111"1, 7CUJ"' 

07/05/2005 
07/ll"'f [UJ"i 
u 7111!'\1: [JIJ"' 
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07/05/:lUUb 
07/05/:.!005 
01/05/:.!005 
Ul/05/:.!005 
U I /Utl/:.!005 
Of/Ub/:lOU5 
Uf/Ob/:.!005 
Ul/l lUUU 
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Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 
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: R~~ult _- U~_i.~': --- •DL- _- ~~Cl~<- -;:qQ.,_ :)}.-ca::,_7: :·Dilt~~C~~f~d~d> 
::;uot-'K::io715 11 nonum-22H 
::iUot-'K::iol15 11 nonum-230 
::iUot-'K::io 11 5 11 nonum-l32 
~Uot-'K::io 11 o 1 t-'lutomum-:.!38 
~ot-'M.;:,or 1o· -11-'lutomum- •'l.otl.4 
SU6PRS6-f 1 o I nonum-228 
SU6PRS6716 Thonum-230 
SU6PRS6716 Thonum-232 
SU6PRS67 1 7 I Plutomum-238 
S~BS67'J . Plutomum-239/240 
SU6_.PRS671 IThonum-228 

_§I.Jt:it-'K::: ill 11 nonum-230 
Sl J6_fB_S i_{J 11 nonum-232 
SIJ6_f'RS i71 IPiutomum-238 
SIJot-'K::i ill 1:1 lt-'lutomum-7"'on.4 
SU6PRSI i71 B Thonum-228 
s Jn~RSF1718 Thonum-230 
s i71 8 Thonum-232 
::;1 i719 11-'lutomum-238 
::iUoi-'K::io71 9 11-'lutomum- ·:~cu1.4 

::iUoi-'K::io719 1 nonum-228 
::;uot-'K::iol19 1 nonum-230 
::;uot-'K::io 119 1 nonum-232 
::;uot-'K::io 120 1 t-'lutomum-238 
::iUot-'K::io 120 11-'lutomum-239/240 
::;uot-'K::io 120 1 nonum-228 
::;uot-'K::io 120 1 nonum-230 

_::il.Jo(-'K_::i_t:;_I<!O 1 nonum-232 
SU6PRS6721 Plutomum-238 
SU6PRS6721 Plutomum- '!.or 1.4· 
SU6PRS6721 Thonum-228 
s •fl1 Thonum-230 
Sl •tL1 1 nonum-232 
s , r .t..t. lf-'lutomum-238 
::iUot-'K::io 122 11-'lutomum-T~~r 1.4 
::;uot-'K::io 122 1 nonum-228 
::;uo~ ~"o 122 1 norrum-230 
::;1 JnJJ~Siif22 1 norrum-232 
::iUot-'K::io723 11-'lutomum-238 
::;uot-'K::io723 11-'lutomum- ·:o~~o.4 

::;uot-'K::io723 1 nonum-228 
::;uot-'K::iol23 11 nonum-230 
::;uot-'K::io 123 11 nonum-232 
::;uot-'K::io 124 1 t-'lutomum-23H 
::iUot-'K::io 124 1 1-'lutomum-239/240 
::iUot-'K::i_lj_!<!4 1 1 nonum-2<!H 
::;uot-'K::iol<!4 11 nonum-230 
::;uoPRS6tL4 11 nonum-232 
SIJ6PRS6725 I Plutomum-238 
SIJ6PRS6725 I Plutomum-239/24 
SU6PRS6725 IThonum-228 
SU6PRS6725 IThonum-230 
SU6PRS6725 Thonum-232 
~ llnPRSR726 IPiutomum-238 
SU61-'KS6726 I Pluto mum- '"'~ '7.4 
suoPK::io726 1 nonum-228 
::;uot-'K::io 126 1 nonum-230 
::;uot-'K::iol<!o 1 nonum-232 
::;uot-'K::io 12 1 1 t-'lutomum-23H 
::;uoPRS6727 1Piutomum-23Q, '4' 
suoPK::io727 1 nonum-228 
SU6t-'K::i6727 1 nonum-230 
::;uot-'K::io 12 7 1 nonum-232 
::;uot-'K::io ILH 1 1-'lutomum-238 
::;uot-'K::io ILH 1 Plutomum-..::,~/240 
::;uot-'K::io 12H 1 nonum-228 
::;uot-'K::io_t<!H , 1 nonum-4!30 

erl67 -70/suds/67 sud/Tables 1-11 WorkDraft 

1.08 
1.27 
0.90 

24.10 
-o.14 
0.85 
0.84 
0.79 

24.20 
0.12 
0.73 
0.80 
0.56 

20.00 
0.10 
0.49 
0.84 
0.48 

. 47.00 
0.20 
0.85 
1.23 
o.o2 

28.8( 
0.13 
1.99 
1.42 
1.20 
10.50 
0.04 
0.66 
0.88 
0.40 
0.0 
0.0 
o.o: 
0.8:J 
0.45 
0.07 
0.00 
0.5~ 

0.81 
o.ol 
4.9~ 

0.01 
0.1 
1.13 
0.61 
0.07 
0.02 
0.97 
1.16 
0.93 
1.23 
0.04 
1.09 
0.8! 
O.H! 
l.;jl 

o.o· 
1.18 
0.76 
0.99 
10.30 
0.07 
0.82 
0.81 

PC!IG 0.05 
PClfG 0.04 
PCIIG 0.04 
PCI/G 0.03 
PCIIG - 0.02 
PCIIG 0.05 
PCIIG 0.03 
PCIIG 0.03 
PCIIG 0.03 
PCIIG 0.02 
PCIIG 0.04 
PCIIG 0.01 
PCI/G 0.02 
PCIIG 0.03 
PCI/G 0.02 
PCIIG 0.04 
PCIIG 0.03 
PCIIG 0.02 
PCIIG 0.03 
1-'CIIG 0.02 
PCIIG 0.04 
1-'GI/C 0.02 

1-'lil/( 0.04 
1-'lii/C 0.04 
1-'· ;(/G l.03 
PI :IIG 0:02 
PCIIG 0.03 
PCIIG 0.03 
PCIIG 0.01 
PCIIG 0.05 
PCIIG 0.04 
PCI/G 0.05 
PCIIG 0.03 
1-'CI/G 0.01 
1-'CIIG 0.08 
1-'CI/G 0.03 
1-'CI/G 0.03 
PCIIG 0.04 
1-'CI/G 0.03 
1-'CI/G 0.07 
1-' ;1/1 1.05 
P1 ;m 1.1 

PC171 1.1 
PCI/1 0.0! 
PCIIG 0.03 
PCIIG 0.03 
PCIIG 0.04 
PCIIG 0.03 
PCIIG 0.03 

. PCIIG 0.03 
PCIIG 0.03 
PCIIG 0.03 
PCIIG 0.01 
PCIIG 0.06 
PCIIG 0.03 
1-'GI/G 0.03 
PCIIG 0.03 
PCIIG 0.02 
PCIIG 0.04 
PCIIG 0.03 
1-'CI/1 0.04 
1-' ;1/1 0.03 
PCIII •.m 
PCIII ·.m 
PCI/1 •.m 

J 

u 
u 

J 
u 

J 

J 
u 

J 

u 

J 

UJ 
u 

J 
UJ 

J 

J 

UJ 

2.6 07 
2.8 071n"i '700"i 
2.1 ~700"i 

70 -07105/2005 
2.8 07/05/2005 
2.1 07/0!'i ':lll!l"i 
55 07 IO!'i :~nn" 

o2 0710" :~ru1" 
-z:o ·o71r 
--z:g- \)7!( 
"2:1 -077ll" :J[J[J"i 

05 -07105/2005 
62 . 07105/2005 
2.6 07/05/2005 
2.8 07/0b/2005 
2.1 07/0b/2005 
55 07/ll~ ':1111 I~ 
62 07/L ':.IIIII~ 

2.6 0 fill~ '/Ill 
2.8 01111~ '"' 
2.1 07/0_5/_]j_ 
55 OR/f 
62 08/02/4! 
2.6 07/05/'L. 
2.8 07!0~ 1" 
2.1 07/05/2005 

oZ W/05/2005 
'2.6 07/!Jf :J[J[J"i 

2.8 07/IJ~ :lllll"i 
2.1 07/ll~ '/1111~ 

55 07/ll~ '/Ill I~ 

62 07/ll~ I~ 
2.6 07/ll~ I~ 

2.8 07/0f I~ 

2.1 07/nf I~ 
55 07/nf [}[I~ 

62 07 /Of [}[I~ 

2.6 17/0f II~ 

2.8 Of/05/4!1 
2.1 Of/05/4!1 
55 Of/05U. 1 

62 07/0"i/71 

"2.8 07/(l' 700"i 
"2:1 l17705/2005 

62 Will~ :~nn" 
· 2.o -o7tll~ :11111" 

2.8 07/ll~ ·:~nn"i 

2.1 Of/ll~ ':lllll"i 
55 0710! ll!l"i 
62 07/0! ':1111 l"i 
2.6 01111! ':.IIIII~ 

2.8 01/1 ~Ullll~ 
2.1 0711 )/2005 
55 07 11}6/2005 
oz 07 11}6/2005 
2.6 Of/Oo/2005 
2.8 Of/Oo/2005 
2.1 Uf/Oo/2005 . 
55 07fn"i, 7oo" 

2.6 07/05/2005 



1anum-2:: 
uta mum- 38 
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anum-
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anum-
anum-
anum-

:. m " utomum: 
utamum-
anum-
anum-
anum-
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utamum-
anum-
anum-
anum-
utomum- :IB 
utomum-
onum-
anum-
onum-
utomum-238 
utomum-
anum-
onum-
onum-
utomum- :IB 
utomum-
anum-
anum-
anum-
utomum- :11:1 
utomum-
onum-
onum-
onum-
utomum- :11:1 
utomum-
onum-
onum-
onum-
utomum- :IB 
utomum-
onum-
onum-
onum-
utomum- 38 
utomum-
onum-
onum-
onum-

utomum- 38 
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(shaded are > CO and < HS) 
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: .. 

ott'~ 
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·, Location · ::Result : ~l.Jrii ts' :,LQ;: . oa·,.~ .. .. --.co~_: ··- <': Date· Collected . :·. 
.)'~: ; .. ·'· 

. . .. - '· ;·.·:-:·- · ...... , .. 
.· .. 

utomum- J J 
onum-
onum-
onum-
utomum- ~8 0 
utomum-
onum- .! 

onum- .. 
onum-
utomum- :Hi 
utomum- u UJ 
onum-

r< onum- J 
onum-
utomum- 51:i .• 
utomum- u UJ 
onum-
onum-
onum-

utomum- ~8 

utomum- u UJ 
anum-
anum-
anum-

utomum- 38 
"" 

D 
utomum- J 
anum-
onum-
anum-

• utomum- jti 

utomum- ~!-11:.14 u UJ 
onum-
onum-
onum-
utomum- Sti 

u_tamum- u u 
onum-
onum-
onum-
utomum- 38 B. LJ (f 

utomum- J 
anum-
onum-
onum-

uta mum- 38 
utomum- J J 
onum-
onum-
onum-

utamum- jti 

u_!omum- J J 
onum-
onum-
onum-
utomum- :il:i 
utomum- J J 
anum-
onum-
anum-
utomum- ~8 
utomum- '-11:'4 u u 
anum-

• onum-
onum-
utamum- jlj 0 

P utomum- l/1 J J 
onum-<!~ r-'1 
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I; .-~ribatio~ ". <:_:·,;·,:':~ri,,~~',-:l!ir'f: ~i-~~~~~tF ::M,W~; ::J.:-~~i-~'- )c~} :i!:§~~;- ·::{;-:;':.··~-~ .. ~~:·;·; .t9~~,:~:~tr~~~~-?i; 
SIIRPRS )f:l:l II hOnum-<!JO 
~Uot"'K~o755 IThonum-232 
~Uot"'K~oroo IPiutomum-238 
~U61-'HS6756 1 Plutomum-?::IQ/74 
~U61-'HS6756 Thonum-228 
~U61-'HS6756 Thonum-230 
~U61-'H~6756 Thonum-232 
~Uoi-'H~6757 IPiutomum-238 
::suoi-'H::So 757 , 1-'lutomum-239/240 
::suoi-'H::Sotb7 11 honum-228 
::suoi-'H::Sot57 11 hOnum-230 
::SUoi-'H::Sot57 1 honum-232 
::suoi-'H::So I btl 11-'lutomum-238 
::suoi-'H::Sot58 ll-'lutomum-7'ton4 
::SUoi-'H::S6758 Thonum-228 
::SU61-'H::S6758 Thonum-230 

l)o!"'H::So758 Thonum-232 
l)ot'.H::So tbl:l 1-'lutomum-238 
uot"'rto:>otol:l 1-'lutomum- '~ '::.14• 

uot"'rto:>otol::l 11 honum-230 
Ubi-'K::Sotol:l 1 nonum-232 

SU6Pk;::,o ou. 11-'lutomum-238 
SU6PRS6760 I Plutomum-:J~Qt74r 
SU6PRS6760 Thonum-~28 
~U6PRS6760 Thonum-230 
~U6PRS6760 Thonum-232 
~U6PRS6761 Plutomum-2:38 
SIIRPRSf)761 .PIUtOniUm-2 39/240 
s ,,o1 Thonum-22< 
~U6PHS6761 Thonum-231 
~U6PRS6761 Thonum-23 
::SUoPHS6762 1 Plutomum-;.! 38 
::suol-'~;::,o to' 1 Plutomum-7~ot74r 
)_l.lliJ-'K::So762 1 nonum-228 
su1 ii-'K::S6 162 1 nonum-230 
)UI ii-'K::So ro2 1 nonum-232 
)UI iPR::S6 toJ 1-'lutomum-238 

SU6PR::so t6J Plutomum-239/L40 
SU6PRS6763 Thonum-228 
SU6F ,o~ Thonum-230 
?l.l6f'RS6'to3 1 hOnum-232 
::iU61-'K::Soto4 11-'lutomum-238 
::iUtii-'K::Soto4 1 Plutomum-7~ot74 
::iUtii-'K::So764 1 nonum-228 
::>Utii-'K::So764 1 nonum-230 
::>Utii-'K::So764 1 nonum-232 
::suol-'rto:>otoo lf-'lutomum-238 
~Uoi-'K~6765 ll-'lutomum-239t:l40 
SU6PRS6_]t)5_ IThonum-L:ltl 
SU6PRS6765 IThonum-230 
SU6PRS6765 IThonum-232 
SU6PRS6761 I Plutomum-238 
SU6PRSI )761 I Plutomum-?::IQ/?4 
SU6PR: i761 . Thonum- ~28 

SU6Prt· 01 Thonum-230 
SU6Prt· 11oo Thonum- :J2 
SU6Prt· 11ot 1Piutomum-:l31:1 
SUt:ii-'K: ;o tor I Plutomum-239/L40 
SUoi-'K ;o tor 1 nonum-:l28 
.SU6PR i6767 Thonum-230 
SU6PRS6767 IThonum-232 
~U6PRS6768 I Plutomum-238 
~U6PRS6768 I Plutomum-?~9/?4 
::SU6PRS6768 IThonum-228 
::SU61-'HS6768 1 nonum-230 
::suoi-'H::S6768 1 nonum-232 
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l.bl 

5.1 
0.0· 
1.15 
1.38 
1.04 
0.40 
0.02 
0.08 
0.30 
0.12 
11.50 
0.07 
0.36 
0.70 

. 0.39 
22.30 
0.15 
0.98 
1.32 
0.90 

J4.80 
0.44 
1.!1:1 
1. [4 

8. i1 
0.02 
0.65 
1.09 
0.56 
6.22 
0.03 
0.9~ 

1.4' 
0.9: 

13.1:10 
O.Oti 
0.49 
0.60 
0.4 

25. 0 
0. 
1.1 
1 .0~ 
0.9: 
3.2 
0.0' 
1-:25 
1.38 
1.11 
0.68 
0.01 
1.08 
1.37 
1.19 
0.3/ 
0.03 
O.lO 
1.06 
0.54 
8.60 
0.03 
1.04 
1.63 
0.83 

1-'GI/C 
PCI/1 
PCI/1 
PCI/Cj 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCIIG 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCIIG 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCIIG 
P<:IIG 
PCI/G 
PCIIG 
PCIIG 
PCI/G 
PCI/G 
PCIIG 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PGI/1 
I-' Gill 
PGI/1 
PCI/C:i 
PCIIG 
PCI/1 :i 

I 1-'GI/( 
PGI/1 
PGI/1 
PGI/G 
PGI/G 
PGI/G 
PGI/G 
PGIIG 
PCI/G 
PCI/G 
PCIIG 
PCI/G 

· PCI/G 
1PCIIG 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCIIG 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PC II 
PGI/ 
PGI/1 

0.04 
0.02 

. 0.04 
0.03 
0.05 
0.04 
0.02 
0.04 
0.02 
0.09 
0.03 
0.05 
0.03 
0.02 
0.04 
0.03 
0.03 
0.03 
0.0::-i 
0.2( 
( .0 . 
c.m 
{].03 
C.02 
0.05 
0.02 
0.02 
0.04 
0.02 
0.03 
0.03 
0.03 
(.05 
(.05 
(.04 

1.02 
1.03 
1.04 
.03 

0.06 
.02 
1.04 

11.03 
11.01 
11.06 
11.03 
1.05 
1.04 
·.03 

0.04 
0.02 
0.02 
0.04 
0.03 
0.05 
0.03 
0.03 
0.03 
0.01 
0.03 
0.03 
(. 

(. 

(. 

l. J 
U.03 
0.02 

J 

u 
u 

J 

J 

u 

J 

u 

u 

J 

J 

2.8 --u?/06/2005 
7.l 07/06/2005 
--so 07/06/2005 

-J oz 07/06/2005 
2:0 07/0bt,UUO 
2:8' 07/06/2005 
2.1 0 f/06/200:::> 
ss o floot2oo::> 

U 62 0 f/Oo/:lOOo 
U 2.6 07/0t:i/:lUOo 
J 2.8 07/0ot:looo 
J 2.1 07/0ot:looo 

2.6 07/0t:i/2000 
2.8 Of/06/LOOo 
2.1 Of/0 'If lJI 
55 0710 )/_ 
62 07/ 

J 2.6 07/0 )/_ 
J 2.8 07/U 5/ 
J 2. 07/f ;1~ 1._ 

7.0 07/' ln. 700'> 
2:8' 071• ln. 7on<> 
2:1 . 07/liR :JClfl'> 
ss- o7tt'"'onn<> 

J 62 07/06/2005 
2.6 Of/IIROilll'> 
2.8 OflflR, lll'> 
2.1 OftrJR, Ill'> 
55 U f/Uiii:LUII!"I 

UJ 62 07/0R. 700" 

7. --u?/05/2005 
7. 07/06/2005 
0!: 07/06/2005 

J oz 07/06/2005 
2.6 07/06/2005 
·r.g 07fl1RJ70fl'> 
£. 07 tR' 7oo• 
--m 07/IIR '7f 
0. 07/ 15f2( 
7. 07/IIR 
7. --u7 /IIR '7f 
-z. --u? I IR '7f 
--m --u7f1R '7f 

--uJ ~ --u? /06/2005 
2.6 07/0o/:l005 
2.8 0({0t:i/L005 
2.1 of flln}:Jilll'> 
55 Oftllnr:Jilll'> 

UJ 62 or llln 1::.11 Ill'> 
2.6 Of11R nn<> 
2:8 07/(lR ':JIUI'> 
2:1 07f(1nJ:Jnrl<> 
05 07f(1nt:Jnn<> 

J 02 -0711 

'2]3 W/1 0/-'UUO 
2.1 O//Oo/L005 
55 or mn.r::.~m I'> 

J 62 or tnn.r::.~m 1~ 
2.6 0 fll 'jf;l• 

2.8 Of/1 '5/:l 
2.1 Uf/1 '5/:l 

• 

• 

• 



• 

• 

• 

.Table 5: As-Left Verification Results 
(shaded are > CO and < HS) 

page 47 of 47 
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_·,-. ·. .... . :.:: . 

Location·, 
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U: not detected 
J: estimated 

utomum- ~8 
utomum
onum-

1onum-
1onum
utomum- 38 
utomum
onum-
onum-
onum-
utomum- S8 
utomum-
onum-
onum-
onum-

L!lOniUm-
UtOniUm-
onum-
onum-
onum-
utomum-
UtOniUm-
onum-
onum-

1onum-
utomum- 38 
utomum-
onum-
onum-
onum-

utomum-
ut_OniUm-
onum-
onum-
onum
utomum-~;;sts 

utomum
onum-
onum-
onum
utomum- 38 
utomum
onum
onum
onum-

CO: cleanup objective 
DL: detection limit 
LQ: lab qualifier 
DQ: data qualifier 
coord: coordinate 
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Table 6: Th-232 Verification Results 
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onum
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onum
onum
onum
IOrtum
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onum
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onum
onum
onum
onum
onum
onum
onum
onum
onum
onum
onum
onum
onum
onum
onum
onum
onum
onum
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onum
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onum
onum
onum
onum
onum
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onum
onum
onum
onum
onum
onum
onum
onum
onum-
onum
onum-

p 
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Table 6: Th-232 Verification Results 
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3>U3r~ oms Tl onum-232 t . PCI/C; .04 2.'f 03/Hi/2005 
~;u: ~1-:: uus n onum-l32 L 9 1-'1.;1/1 .03 2.'f 03/f'5flU05 
;u:n-:: o1u 1 onum-.-;.: <. 5 PCI/G .02 2.'f 03/1:f:)f2005 
iU: IH i01 I 10num- ( . PCIIG ·· 0.03 2.1 03/16/2005 

1 ~<:: [)1: 1 onum-0!; -o. PCI/G 0.03 2.1 03/11 i/:.!005 
SU3FSS015 T onum-2: 0.5: PCIIG 0.03 2.1 03/11 if:.!UU.;> 
SU3FSS016 T onum-232 0.5~ PGJIG 0.04 2.1 03/11 V:.!UUo 
iU3FSS017 Thonum-232 0.21 PGI/1 0.0!: J J 2.1 03/11 '12005 
:iU3r:::iS018 Thonum-232 0.60 p~.;ttl o.04 2. 03/11 i/2005 
:iU3r::,;:,u19 T onum- ~32 0.31 · 1-'Liltl o.o;: 2. (13/16/2005 
:iU3t-S:::iO:lo I onum- ~32 0.59 PCI/u U.U:.I J "2: J371612005 

SU3FSS027 Thonum- ~32 1r.51 PCI/G 0.02 J 2. 113/16/2005 
SU3FSS028 Thonum- 232 0.64 PCIIG 0.01 2.1 03/11 '2005, 
<::I n~<::<::n29 Thonum-232 0.91 PCIIG 0.01 J 2.1· 03/11 ':.!005' 
!';.ll·u;;.;;:.;;:, ,<{n Thonum-232 0.27 PGIIG 0.03 J 2.1 03/" uuo 
SU3FSS031 Thonum-232 0.40 PGI/G 0.03 J 2.1 03/1' 4!005 
SU3FSS032 IThonum-232 0.61 PGI/G 0.02 J 2.1 03/16/:.!Ul 5 
SU3Ft>;:>U4U Thonum-232 0.92 PGIIG 0.02 J 2.1 03/1 )/4.W' 
SU3FSS041 IThonum-232 0.89 PGI/u 0.02 J 2.1 03J )/2lJi 
:iU3Ft>t>U4.C Thonum-232 0.98 PGI/1 0.02 J 2.1 ( ~(JI 
:>u.,r-;:,;:,u4-' T onum-232 0.81 PGI/1 o.o; J 2.1 ( )/20' 
>U3t-SS044 T 1onum- :32 0.37 1-'1.;111 o.o; 2.1 t >120 
:iU3FSS045 I 1onum- 32 0.91 PCIII.:i · 0.0: 2.1 ( IJ'l ~nnn'> 

<::i l<{!=<::<::n..!R T1onum- ~32 11:7Z PCIIG 0.0::1 Z:T 1)3/15/2005 
s 1 '~~'=s<::n.47 Thonum- ~32 -o:ss PCIIG o.oz 2.1 0311ot2005 
SU3FSS048 Thonum-232 0.38 PGIIG 0.02 J 2.1 03/15_!200.5 
~:iU3t-:::i:::il 19 Thonum-232 0.33 PGI/u 0. J2 J 2.1 03/ !:>/2005 
:iU31-S::it 1 I 10rtum-23: 0.6! PLillu • J3 J 2. G >f 6/2005 
iU3FS8C )2 I honum-2 .7 PCI/G . J1 J 2. a 1/" 5/2005 
iU3FSS( )5 I honum-2 . 7 PCIIG . J3 J 2: a It 512005 

SU3FSS063 Thonum-2 . 7 PCIIG .03 J 2. a 171612005 
SU3FSS064 Thonum-2 12 ~6; PCI/G 0.12 J 2. -o3/16/2005 
SU3F~:::suo:> Thonum-232 0.51 PGI/G 0.02 2.1 03/1 '2005 
SU3FSS068 Thonum-232 0.99 PGIIG · 0.03 2.1 03/1 '2005 
:::iU~II"'t>t>UOtt Thonum-232 0. 78 PGI/u 0.02 2.1 03J r;wu 
su~~t-s:::sun 1 honum-232 o. 75 1:-'GIIu .o: 2.1 c 
..::' t~<::<:: ~78 1 honum-2~12 0.54 .1:-'GIII.:i .o: 2.1 a :>!2uu 
SU~It-S;:>Uf~ I honum-2~12 0.34 PCI/G .u: 2.1 C 6/20m 
s1 'll=<::<::nRA Thonum-2:12 1.00 PCI/G .0: 2.1 u 1715/2005 
SU3FSS085 Thonum-2:12 U.70 PGI/G 0.02 2.1 03/l!">r..>nn!> 
SU3r:::i:::SOts6 IThonum-232 0.68 F'GI/G 0.02 2.1 03/1 r:-!005 
SU3r:::i:::i0ts7 Thonum-232 0.66 1:-'GI/G 0.03 2.1 03/1 r:.!OU5 
SU3rS:::i069 ifhonum-232 0.44 1:-'GIIG 0.01 2.1 04/1 rzoo5 
5 1 l:~!"ssm.:u Thonum-232 0.50 PGIIG 0.03 2.1 03/1' '2005 
5U4r :i:::i024 Thonum-232 0.76 PGI/13 0.03 2.1 03/1 rzlJoo 
SU4r :>1::1025 ·honum-232 0.54 1-'t..ll'~ o.o3 2.1 03/1 ;r.llJO:> 
:iU4r :i:::S0:£6 honum-23:i 0.62 f"'l.ll'~ O.l .1 03111/2005 
:iU4t- ssou honum-23:i 0.6• Pl.IIG .1 J3/16/2005 
iU4FSS028 nonum-23:1 .7' PCI/G !.l .1 JJ/16/2005 
iU4FSS029 ihonum-23. .7 PCIIG !.l .1 )3/16/2005 

SU4FSS030 Thonum-23" .7 PCIIG 1.03 J 2:l )3/16/2005 
SU• 36 Thonum-232 .43 PGIIG 0.03 J 2.1 03/1of.l005 
SU4t-:::SS037 Thonum-232 0.97 PGI/(j 0.04 J 2:1 03/1 f/:.!005 
SU4t-:::S: :iU3ts 1 hOrtum-232 0.49 ~\.;II\;; 0.04 2.1 03/ 
:;:, I.AI=<:: 1<{c Thonum-232 .2~ "'CIIG o.o:> 2.1 03/17/2005 
5U4FSS040 Thonum~232 .6: PCIIG 0.02 7. 03'/16/2005 
5U4FSS041 Thonum-232 .7 PCIIG 0.02 -z: -o3/1fl2005 
<:: ld!"ssrlJ:17 Thonum-232 ~8i PCI/G 0.03 2. 04/1112005 
Sl ld 14.3 Thonum-232 .39' PGIIG 0.05 J 2: 03/ll/2005 
SU4t-SSU44 1 honum-232 0.49 f"'GI/G 0.11 2.1 03/1tli2UU5 
SU4FSS045 Thonum-232 .23 -'Lillb 0.04 J 2.1 UJfl//2005 
SUA1=<::<::11.4R Thonum-232 .56 "'CIIG u.u:£ 2.1 03/1 't.luuo 
SU4FS:::i047 Thonum-232 .34 PCI/G 0.05 J 2:1 .03/17/2005 
SU41-:::S:::i04H 1 honum-232 :38 PGI/G 0.04 J 2:l 03/lt)/2005 
SU4fSS049 Ttionum-232 0.59 PGII(j 0.11 J 2.1 03f1tlf.lUU5 

k/shared/er/prs67-70/suds/prs67/post ex sud/Tables 1-11 WorkDraft 
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Table 6: Th-232 Verification Results 
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SU4t-SS050 Thonum-232 0.72 1-'CI/G 0.04 J 2.1 03/1o/2005 
SU41-SS051 T hOnum-232 0.57 PCI/G 0.05 J 2.1 03/1o/2005 
SU41-SSOb2 T honum-232 1.03 PCI/G 0.03 2.1 04/1112005 
SU41-SSOb3 T honum-232 0.~1 PCI/G 0.0~ J 2.1 03/10/~UUO 

SU41-SSOb4 T nonum-232 0.45 PCI/G 0.03 J 2.1 03/1l/200b 
SU41-SSOb5 I honum-232 0.52 PCI/G 0.02 J 2.1 03/1 f/2005 
SU4r_::;:::;u~o I nonum-232 0.4o PCI/G 0.03 J 2.1 03/1o/200~ 

SU4F~~ f I n_onum-232 _O_.l~_ 1-'(..;I{G 0.03 2.1 0311 {/201.l!l_ 
SU4FSS058 1 nonum-23:. u.1:12 PL;I/G .03 2. >311o/2Uu:;, 
SU4t-SS059 Thonum-23: 0.56 PCI/G .03 2. )3/16/2005 
SU4t-SS060 Thonum-23. 0.61 PCIIG .04 2. JJ/1 fU.UU~ 
SU4t-SS061 Thonum-23 0.70 PCI/G .03 ~- 1/17/2005 
SU4fSS062 Thonum-2 0.94 PCIIG 0.03 uJ/17/2005 
SU4fSSnR'I Thonum-2 1.14 PCI/G 0.02 03{1 1/2005 
SU4fSSnR.4 Thonum-23 0.54 PCI/G U.01 03111/2005 
SU4fSSnR"' Thonum-2:: 0.85 PCI/G 0. 13 03111/2005 
SU4t-SS066 Thonum-23 1.43 PCI/G 0. )3 j!. 03111/2005 
SU4t-~:::suor Thonum-23: 1.19 PCI/G 0. 1;.:s 2. >3f1f/LOO~ 

SU4t-::>::>Uots Thonum-23~ 0.81 PCI/G 0. )2 L. 14/1112005 
SU4t-SS069 Thonum-232 0.52 PCI/G 0. )1 2. 111 f/20U~ 
SU4t-SS070 Thonum-232 0.62 PCI/G 0. )2 2.1 1/17/2005 
SU4t-SS071 ThOnum-232 1.04 PCI/G 0. J2 2.1 111112005 
SU41-::>::>UfL Thonum-232 0.78 PCI/G 0.01 2.1 1/17/2005 
SU41-SS073 I honum-232 0.63 PCIIG 0.03 2o 1 03/17/2005 
SU41-SSOI4 I honum-232 0.79 PCIIG 0.07 J 2.1 03/17/2005 
SU4t-SS075 Thonum-232 0.63 PCIIG 0.04 J 2.1 03/17/2005 
s> 141-SS> 176 Thonum-232 0.51 PCIIG 0.06 J 2.1 03/17/2005 
S1 141-ss1 177 Thonum-232 0.52 PCIIG 0.05 J 2.1 03/17/2005 
SU4t-SS078 Thonum-232 0.35 PCIIG 0.05 J 2.1 03/17/2005 
S 141-SS 179 Thonum-232 1.09 PCIIG 0.03 J 2.1 03/17/2005 
s 14t-ss:JR> rnonum-232 0.82 PCIIG 0.04 2.1 03/17/2005 
SU41-SS081 fhonum-232 0.87 PCIIG 0.07 J 2.1 03/17/2005 
8_U41-:::SS082 I nonum-232 0.73 PCIIG 0.08 J 2.1 03/1 f/2005 
S~I-SS083 I nonum-232 0.67 1-'CI/G O.Oo J 2.1 0311 f/2005 
:::SU4t":::S:::SOI:S4 I nonum-232 . 0.1:12 1-'_(..;I{G . J4 -~· 0311~00b 

SU4F~::>Uts~ Thonum-232 0.22 PCIIG . )7 2. 0311 f/£1 

s1 141-ssnHR Thonum-232 0.42 PCIIG . J4 L.. 03117/21 
SU4t-SS087 Thonum-232 0.37 PCIIG . )2 2. . OJ{1_7/21 
s1 14t-ssnHH Thonum-23: 0.63 PCIIG O.J4 2. o.s/17/21 
S1 1.41-sso59 Thonum-23: 0.76 PCIIG .J4 2. u.s/17/21 
s 1.4FssnQr lhonum-23: 0.3~ P_9/G .J4 j!. o.s/17/21 
s 1.11.Fssng1 Thonum-23: 0. 7( 1-'~IIG . J5 2. o.m f/21 Jtl 
s 1.4Fss'J( Thonum-23: 0.2~ PCIIG .J8 J 2. 1.. j/17/21 

SU67SCR273 Thonum-232 1.m PCIIG .03. 2. lf/12/21 
SU6PRS6701 Thonum-232 0.28 PCIIG 0.01 L. If 
SU61-'RS6702 Thonum-232 0.49 PCIIG 0.03 2. If 
SU6PRS6703 1honum-232 0.41 PCIIG 0.03 2. If 7r 
SU61-'RS6704 Thonum-232 0.67 PCIIG 0.02 2. If 7r 
SU6PKS6705 1honum-232 1 .03 PCIIG 0.01 2. )7, '" 71 
s ;705 1 honum-232 0.4 7 PCIIG 0.02 L. If 15/21 
s ;707 1honum-232 0.59 PCIIG 0.02 2. l"i. 71 
s ;708 1 nonum-232 0.52 PCIIG 0.01 2. " l"i. 71 
s ;709 Thonum-232 0.91 PCIIG 0.02 2. If, 1"iJ71 
s ;710 Thonum-23: 0.78 PCIIG 1.02 L. If, 15/21 
SU61 "' 11 10num-2~ 0.55 PCI/1 .01 L. Of/1 i/71 15 
SU6PR: )112 11_0num- O.lL 'Gill .UL 2.1 Of/1 1/2005 
SU6PR: if1 3 1onum- O.o2 ·~111 .04 L. 1 Of/1 1/2005 
SU6PR: if14 I!Onum- O.o2 'l,;l/1 .UL 2.1 Of/1 1/2005 
SU6PR: if1b 1onum- 0.1:10 'l,;lll .04 2.1 Of/1 1/2005 
SU6PR: if1o 1onum- l O.fl:l 'l,;l/1 .u;,:s _2.1 Of/~2005 

SU6PRS671 7 lhonum-232 0.56 PCIIG 0.02 2.1 lf/U~/LUO! 

suoPKS6718 1 nonum-232 0.48 PCIIG 0.02 2.1 " '"· nr 
suoPKS671 9 1 nonum-232 0.62 PCIIG o.~~ 2.1 11 n"i. 7nr 
SUoi-'KS6720 I honum-232 1 .20 PCIIG 0.03 2.1 )7/n"i. nr 
suoPKS6721 1 nonum-232 0.40 PCIIG o.u~ 2.1 mn._. 7nn• 
SUoi-'KS6722 I nonum-232 0.45 PCIIG O.U3 2.1 )7/n"i. 7nn• 
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Table 6: Th-232 Verification Results 

::;~:,~cati ori • ~ .. An.aiYte ... 

onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-
onum-

std dev. 

U: not detected 
J: estimated 
CO: cl~anup objective 
DL: detection limit 
LQ: lab qualifier 
DO: data qualifier 

p 

0.25 

k/shared/er/prs67-70/suds/prs67/post ex sud/Tables 1~11 WorkOraft 
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Table 7: Ra-226 Verification Results 
(shaded results > CO and < HS) 

SU1FSS001 . Radium-226 2.44 PCI/G 
SU1FSS002 Radium-226 1.97 PCI/G 
SU1FSS003 Radium-226 1.42 PCI/G 
SU1FSS004 Radium-226 2.29 PCI/G 
SU1FSS005 Radium-226 1.20 PCI/G 
SU1FSS006 Radium-226 1.84 PCI/G 
SU1FSS007 Radium-226 2.08 PCI/G 
SU1FSS008 Radium-226 0.74 PCI/G 
SU1FSS009 Radium-226 1.54 PCI/G 
SU1FSS010 Radium-226 1.47 PCI/G 
SU1FSS011 Radium-226 1.93 PCI/G 
SU1FSS012 Radium-226 1.28 PCI/G 
SU1FSS013 Radium-226 2.03 PCI/G 
SU1FSS014 Radium-226 2.01 PCI/G 
SU1FSS015 Radium-226 0.90 PCI/G 
SU1FSS016 Radium-226 1.94 PCI/G 
SU1FSS017 Radium-226 2.43 PCI/G 
SU1FSS018 Radium-226 2.13 PCIIG 
SU1FSS019 Radium-226 1.89 PCI/G 
SU1FSS020 Radium-226 1.33 PCI/G 
SU1FSS021 Radium-226 1.69 PCI/G 
SU1FSS022 Radium-226 2.03 PCI/G 
SU1FSS023 Radium-226 1.04 PCIIG 
SU1FSS024 Radium-226 0. 76 PCIIG 
SU1FSS025 Radium-226 2.06 PCI/G 
SU1FSS026 Radium-226 1.91 PCI/G 
SU1FSS027 Radium-226 1.77 PCI/G 
SU1FSS028 Radium-226 2.01 PCI/G 
SU1FSS029 Radium-226 1.42 PCI/G 
SU1FSS030 Radium-226 1.58 PCI/G 
SU1FSSB2 Radium-226 1.38 PCI/G 
SU2FSS002 Radium-226 2.80 PCUG 
SU2FSS003 Radium-226 2.76 PCI/G 
SU2FSS004 Radium-226 1.77 PCI/G 
SU2FSS005 Radium-226 1.50 PCI/G 
SU2FSS006 Radium-226 1.18 PCI/G 
SU2FSS007 Radium-226 1. 76 PCI/G 
SU2FSS008 Radium-226 1.51 PCI/G 
SU2FSS009 Radium-226 1.92 PCI/G 
SU2FSS010 Radium-226 1.90 PCI/G 
SU2FSS011 Radium-226 2.29 PCI/G 
SU2FSS012 Radium-226 1.84 PCI/G 
SU2FSS013 Radium-226 1.12 . PCI/G 
SU2FSS014 Radium-226 1.47 PCI/G 
SU2FSS015 Radium-226 1.94 PCI/G 
SU2FSS016 Radium-226 0.89 PCI/G 
SU2FSS022 Radium-226 1.34 PCI/G 
SU2FSS024 Radium-226 0.93 PCI/G 
SU2FSS044 Radium-226 1.32 PCI/G 
SU2FSS045 Radium-226 2.71 PCI/G 
SU2FSS046 Radium-226 0.75 PCIIG 
SU2FSS047 Radium-226. 0.74 PCI/G 
SU2FSS048 Radium-226 1.84 PCI/G 
SU2FSS049 Radium-226 2.50 PCI/G 
su2Fsso5o· Radium-226 1.73 PCI/G 
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0.99 
0.89 
0.96 
1.15 
0.92 
0.84 
0.99 
0.63 
0.69 
0.72 
0.78 
0.73 
0.68 
1.06 
0.60 
0.89 
1.27 
0.91 
0.73 
1.08 
0.65 
0.93 
0.88 
0.60 
0.85 
1.07 
0.77 
0.67 
0.78 
0.95 
0.55 
0.56 
1.12 
0.90 
0.78 
0.75 
1.02 
0.74 
0.81 
0.81 
1.00 
0.81 
0.99 
0.88 
1.05 
0.70 
1.18 
0.55 
0.88 
1.06 
0.64 
0.74 u 
0.81 
1.13 
1.07 
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• 2.9 
2.9 

03/15/2005 
03/14/2005 

2.9 03/14/2005 
2.9 03/15/2005 
2.9 03114/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/15/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/15/2005 
2.9 03/14/2005 
2.9 03/17/2005 
2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/14/2005 • 2.9 03/14/2005 
2.9 03/14/2005 
2.9 03/15/2005 
2.9 03/14/2005 
2.9 04/11/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/15/2005 
2.9 03/16/2005 
2.9 03/15/2005 
2.9 03/14/2005 
2.9 03/15/2005 
2.9 03/14/2005 
2.9 03/15/2005 • 2.9 03/14/2005 
2.9 03/14/2005 
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Table 7: Ra-226 Verification Results 
(shaded results > CO and < HS) 

··-:Location · ., '· :Arialyte :. ':Result--· ~'•'.UnitS_~:, • ':. 'DL·· ., J <LC.:- . :."OQ>: ·-:·'.:CO:·,··, 
SU2FSS051 Radium-226 1.03 PCI/G 
SU2FSS052 Radium-226 1.83 PCIIG 
SU2FSS053 Radium-226 2.18 PCI/G 
SU2FSS054 Radium-226 1.37 PCIIG 
_S_U2FSS055 Radium-226 _ 0.58 PCI/G 
SU3FSS001 Radium-226 0.72 PCIIG 
SU3FSS002 Radium-226 1.21 PCI/G 
SU3FSS003 Radium-226 0.55 PCI/G 
SU3FSS004 Radium-226 0.96 PCI/G 
SU3FSS005 Radium-226 1.43 PCI/G 
SU3FSS007 Radium-226 1.28 PCI/G 
SU3FSS008 Radium-226 1.16 PCI/G 
SU3FSS009 Radium-226 1.01 PCI/G 
SU3FSS010 Radium-226 2.36 PCI/G 
SU3FSS011 Radium-226 0.97 PCI/G 
SU3FSS012 Radium-226 1.32 PCI/G 
SU3FSS015 Radium-226 1.32 PCI/G 
SU3FSS016 Radium-226 1.69 PCI/G 
SU3FSS017 Radium-226 0.82 PCI/G 
SU3FSS018 Radium-226 1.90 PCI/G 
SU3FSS019 Radium-226 1.46 PCI/G 
SU3FSS026. Radium-226 1.24 PCI/G 
SU3FSS027 Radium-226 1.28 PCIIG 
SU3FSS029 Radium-226 1.38 PCI/G 
SU3FSS030 Radium-226 1.12 PCI/G 
SU3FSS031 Radium-226 1.19 PCI/G 
SU3FSS032 Radium-226 1.69 PCI/G 
SU3FSS040 Radium-226 0.92 PCI/G 
SU3FSS041 Radium-226 1.96 PCI/G 
SU3FSS042 Radium-226 1.18 PCI/G 
SU3FSS043 Radium-226 2.10 PCI/G 
SU3FSS044 Radium-226 2.56 PCI/G 
SU3FSS045 Radium-226 2.75 PCI/G 
SU3FSS046 Radium-226 2.17 PCI/G 
SU3FSS047 Radium-226 1.53 PCI/G 
SU3FSS048 Radium-226 1.68 PCI/G 
SU3FSS049 Radium-226 1.23 PCI/G 
SU3FSS051 Radium-226 1.12 PCI/G 
SU3FSS052 Radium-226 1.39 PCI/G 
SU3FSS055 Radium-226 1.69 PCI/G 
SU3FSS063 Radium-226 1.36 PCI/G 
SU3FSS064 Radium-226 2.27 PCI/G 
SU3FSS065 Radium-226 1.97 PCI/G 
SU3FSS068 Radium-226 1.69 PCI/G 
SU3FSS069 Radium-226 1.75 PCIIG 
SU3FSS077 Radium-226 0.97 PCI/G 
SU3FSS078 Radium-226 1.45 PCI/G 
SU3FSS079 Radium-226 1.34 PCI/G 
SU3FSS084 Radium-226 1.45 PCI/G 
SU3FSS085 Radium-226 1.57 PCI/G 
SU3FSS086 Radium-226 1.12 PCI/G 
SU3FSS087 Radium-226 1.48 PCI/G 
SU3FSS089 Radium-226 1.80 PCI/G 
SU3FSS090 Radium-226 0.93 PCI/G 
SU4FSS024 Radium-226 1.26 PCI/G 
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0.77 2.9 
0.91 2.9 
0.99 2.9 
1.07 2.9 
0.52 - 2.9 
0.72 u 2.9 
0.88 2.9 
0.55 u 2.9 
0.67 2.9 
0.73 2.9 
0.72 2.9 
0.66 2.9 
1.01 u 2.9 
0.97 2.9 
0.94 2.9 
0.74 2.9 
0.77 2.9 
0.76 2.9 
0.71 2.9 
0.86 2.9 
0.93 2.9 
0.74 2.9 
0.69 2.9 
0.91 2.9 
0.56 2.9 
0.82 2.9 
0.79 2.9 
0.74 2.9 
0.81 2.9 
0.84 2.9 
0.83 2.9 
0.93 2.9 
1.27 2.9 
1.00 2.9 
1.05 2.9 
0.99 2.9 
0.81 2.9 
0.75 2.9 
1.08 2.9 
1.02 2.9 
0.81 2.9 
1.09 2.9 
0.79 2.9 
1.21 2.9 
1.14 2.9 
0.97 u 2.9 
0.88 2.9 
0.69 2.9 
0.85 2.9 
0.76 2.9 
0.75 2.9 
0.70 2.9 
0.75 2.9 
{).70 2.9 
1.26 u 2.9 
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03/16/2005 
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03/16/2005 
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03/16/2005 
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03/16/2005 
03/15/2005 
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03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03116/2005 
03/15/2005 
03/15/2005 
03/16/2005 
03/16/2005 
03/15/2005 
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03/15/2005 
03/15/2005 
03/16/2005 
03/16/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
04/11/2005 
03/16/2005 
03/16/2005 



Table 7: Ra-226 Verification Results 
{shaded results > CO and < HS) 
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Table 7: Ra-226 Verification Results 
(shaded results > CO and < HS) 

Location:· -'' ··: · Analyte · · · · . Result · · 
SU4FSS085 Radium-226 0.87 
SU4FSS086 Radium-226 1.10 
SU4FSS087 Radium-226 1.49 
SU4FSS088 Radium-226 1.84 

. SU4FSS089 _ Radium-226 - 1.41 
SU4FSS090 Radium-226 0.57 
SU4FSS091 Radium-226 1.74 
SU4FSS092 Radium-226 1.66 

STD DEV. 0. 59 

U: not detected 
J: estimated 
CO: cleanup objective 
DL: detection limit 
LQ: lab qualifier 
DQ: data qualifier 

Units 
PCI/G 
PCIIG 
PCI/G 
PCI/G 
PCIIG 
PCI/G 
PCI/G 
PCI/G 
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.·.-.·. :ODF:· "'"LQ-, :·oa 
0.49 
0.52 
0.85' 
0.72 

- 0.67 ·-

0.57 u 
0.92 
0.57 
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2.9 . 03/17/2005 
2.9 03/17/2005 
2.9 03/17/2005 



Table 8: Pu-238 Verification Results 
(shaded are > CO and < HS) 
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Table 8: Pu-238 Verification Results 
(shaded are > CO and < HS) 

SU2FSS050 Plutonium-238 1.93 
SU2FSS051 Plutonium-238 33.30 
SU2FSS052 Plutonium-238 14.30 
SU2FSS053 Plutonium-238 13.80 
SU2FSS054 Plutonium-238 1.81 
SU2FSS055 Plutonium-238 5.41 
SU3FSS001 Plutonium-238 1.46 
SU3FSS002 Plutonium-238 0.09 
SU3FSS003 Plutonium-238 0.47 
SU3FSS004 Plutonium-238 4.61 
SU3FSS005 Plutonium-238 16.90 
SU3FSS006 Plutonium-238 42.20 
SU3FSS007 Plutonium-238 0.41 
SU3FSS008 Plutonium-238 1.69 
SU3FSS009 Plutonium-238 0.64 
SU3FSS01 0 Plutonium-238 0.32 
SU3FSS011 Plutonium-238 6.60 
SU3FSS012 Plutonium-238 14.50 
SU3FSS015 Plutonium-238 0.80 
SU3FSS016 Plutonium-238 2.20 
SU3FSS017 Plutonium-238 0.15 
SU3FSS018 Plutonium-238 1.63 
SU3FSS019 Plutonium-238 2.88 
SU3FSS026 Plutonium-238 6.75 
SU3FSS027 Plutonium-238 0.04 
SU3FSS028 Plutonium-238 0.54 
SU3FSS029 Plutonium-238 0.35 
SU3FSS030 Plutonium-238 0.65 
SU3FSS031 Plutonium-238 2.13 
SU3FSS032 Plutonium-238 0.80 
SU3FSS040 Plutonium-238 12.70 
SU3FSS041 Plutonium-238 18.40 
SU3FSS042 Plutonium-238 0.95 
SU3FSS043 Plutonium-238 0.33 
SU3FSS044 Plutonium-238 0.33 
SU3FSS045 Plutonium-238 0.36 
SU3FSS046 Plutonium-238 0.16 
SU3FSS04 7 Plutonium-238 0.13 
SU3FSS048 Plutonium-238 0.21 
SU3FSS049 Plutonium-238 2.27 
SU3FSS051 Plutonium-238 13.20 
SU3FSS052 Plutonium-238 6.16 
SU3FSS055 Plutonium-238 24.30 
SU3FSS063 Plutonium-238 17.50 
SU3FSS064 Plutonium-238 0.63 
SU3FSS065 Plutonium-238 0.11 
SU3FSS068 Plutonium-238 1.03 
SU3FSS069 Plutonium-238 0.60 
SU3FSS077 Plutonium-238 39.30 
SU3FSS078 Plutonium-238 13.50 
SU3FSS079 Plutonium-238 7.85 
SU3FSS084 Plutonium-238 1.39 
SU3FSS085 Plutonium-238 0.45 
SU3FSS086 Plutonium-238 1.40 
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PCI/G 0.07 
PCI/G 0.04 J 
PCI/G 0.06 
PCI/G 0.04 J 
PCI/G 0.06 
PCI/G 0.05 
PCI/G 0.03 J 
PCI/G 0.04 J J 
PCI/G 0.04 
PCI/G 0.05 
PCI/G 0.09 
PCI/G 0.02 
PCI/G 0.06 
PCI/G 0.10 
PCI/G 0.04 
PCI/G 0.04 
PCI/G 0.07 
PCI/G 0.04 
PCI/G 0.04 
PCI/G 0.04 
PCI/G 0.05 
PCI/G 0.05 
PCI/G 0.04 
PCIIG 0.04 
PCI/G 0.03 J J 
PCI/G 0.05 
PCI/G 0.03 
PCI/G 0.04 
PCI/G 0.06 
PCI/G 0.06 
PCI/G 0.03 
PCI/G 0.04 
PCI/G 0.04 
PCI/G 0.05 
PCI/G 0.05 
PCI/G 0.04 
PCI/G 0.04 
PCIIG 0.04 
PCI/G 0.04 
PCI/G 0.04 
PCI/G 0.04 
PCI/G 0.04 
PCI/G 0.03 
PCI/G 0.03 
PCI/G 0.03 
PCI/G 0.04 J 
PCIIG 0.04 J 
PCIIG 0.04 J 
PCI/G 0.04 J 
PCI/G 0.03 J 
PCI/G 0.03 J 
PCI/G 0.05 
PCI/G 0.04 
PCI/G 0.04 
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55 03/16/2005 
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55 03/16/2005 
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55 03/15/2005 
55 03/15/2005 
55 03/15/2005 
55 03/15/2005 
55 03/15/2005 
55 03/15/2005 
55 03/15/2005 
55 03/15/2005 
55 03/15/2005 
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55 03/15/2005 
55 03/15/2005 
55 03/16/2005 
55 03/16/2005 
55 03/15/2005 
55 03/15/2005 
55 03/15/2005 
55 03/15/2005 
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55 03/16/2005 
55 03/15/2005 
55 03/15/2005 
55 03/15/2005 
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Table 8: Pu-238 Verification Results 
(shaded are > CO and < HS) 
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: :L.P€~.tio_~. :.·i :·:-~:<.Xri~tyt~: 
SU6PRS6741 Plutonium-238 
SU6PRS6742 Plutonium-238 
SU6PRS6743 Plutonium-238 
SU6PRS6744 Plutonium-238 
SU6PRS6745 Plutonium-238 
SU6PRS6746 Plutonium-238 
SU6PRS6747 Plutonium-238 
SU6PRS6748 Plutonium-238 
SU6PRS6749 Plutonium-238 
SU6PRS6750 Plutonium-238 
SU6PRS6751 Plutonium-238 
SU6PRS6752 Plutonium-238 
SU6PRS6753 Plutonium-238 
SU6PRS6754 Plutonium-238 
SU6PRS6755 Plutonium-238 
SU6PRS6756 Plutonium-238 
SU6PRS6757 Plutonium-238 
SU6PRS6758 Plutonium-238 
SU6PRS6759 Plutonium-238 
SU6PRS6760 Plutonium-238 
SU6PRS6761 Plutonium-238 
SU6PRS6762 Plutonium-238 
SU6PRS6763 Plutonium-238 
SU6PRS6764 Plutonium-238 
SU6PRS6765 Plutonium-238 
SU6PRS6766 Plutonium-238 
SU6PRS6767 Plutonium-238 
SU6PRS6768 Plutonium-238 
SU6PRS6769 Plutonium-238 
SU6PRS6770 Plutonium-238 
SU6PRS6771 Plutonium-238 
SU6PRS6772 Plutonium-238 
SU6PRS6773 Plutonium-238 
SU6PRS6774 Plutonium-238 
SU6PRS6775 Plutonium-238 
SU6PRS6776 Plutonium-238 
SU6PRS6777 Plutonium-238 

STD DEV 

U: not detected 
J: estimated 
CO: cleanup objective 
DL: detection limit 
LQ: lab qualifier 
DQ: data qualifier 

Table 8: Pu-238 Verification Results 
{shaded are > CO and < HS) 

.. /R~~l!l£·:;.: 
... -

%~\)9~~·:~:.~; ·-}·.['(q .. t; :'?;/6.9 :;< ··;•:unibl". ' 
~ ·~. 

9.40 PCI/G 0.02 
7.85 PCI/G 0.02 

37.40 PCI/G 0.02 
1.22 PCI/G 0.03 
0.43 PCI/G 0.04 
2.00 PCI/G 0.04 
22.10 PCI/G 0.04 
2.71 PCIIG 0.04 
4.44 PCI/G 0.03 
18.00 PCI/G 0.03 
3.42 PCI/G 0.04 
9.48 PCI/G 0.03 
7.62 PCIIG 0.05 
3.07 PCI/G 0.06 
19.50 PCI/G 0.03 
5.19 PCI/G 0.04 
0.40 PCI/G 0.04 
11.50 PCI/G 0.03 
22.30 PCI/G 0.03 
34.80 PCI/G 0.03 
8.51 PCI/G 0.04 
6.22 PCI/G 0.05 
13.80 . PCI/G 0.04 
25.70 PCIIG 0.03 
3.21 PCI/G 0.04 
0.68 PCI/G 0.04 
6.37 PCI/G 0.03 
8.60 PCIIG 0.03 
1.32 PCIIG 0.03 

22.10 PCI/G 0.05 
6.78 PCI/G 0.07 
12.30 PCI/G 0.03 
16.00 PCI/G 0.03 
0.75 PCI/G 0.03 
0.46 PCI/G 0.03 
8.21 PCIIG 0.03 
11.70 PCIIG 0.03 

16.07 
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Table 9: Th-230 Verification Results 
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Table 9: Th-230 Verification Results 
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Table 9: Th-230 Verification Results 
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Table 9: Th-230 Verification Results 
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11onum- (. 
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onum-
onum
onum
onum-

STD DEV 

U: not detected 
J: estimated 
CO: cleanup objective 
DL: detection limit 
LQ: lab qualifier 
DQ: data qualifier 
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0.27 
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Table 10: Th-228 Verification Results 

··:·~-~~lyte :,· .• -~~~ult :. li·':··_· .; -'. ·. •Location·- , __ .Umts:-
. . : -~:: .· 

SU1FSS001 Thorium-228 1.25 PCI/G 
SU1FSS002 Thorium-228 0.74 PCI/G 
SU1FSS003 Thorium-228 0.74 PCIIG 
SU1FSS004 Thorium-228 0.91 PCI/G 
SU1FSS005 Thorium-228 1.28 PCIIG 
SU1FSS006 Thorium-228 0.70 PCIIG 
SU1FSS007 Thorium-228 1.01 PCIIG 
SU1FSS008 Thorium-228 0.30 PCIIG 
SU1FSS009 Thorium-228 0.51 PCIIG 
SU1FSS010 Thorium-228 0.37 PCIIG 
SU1FSS011 Thorium-228 0.98 PCI/G 
SU1FSS012 Thorium-228 0.81 PCI/G 
SU1FSS013 Thorium-228 0.66 PCI/G 
SU1FSS014 Thorium-228 0.88 PCI/G 
SU1FSS015 Thorium-228 0.33 PCIIG 
SU1FSS016 Thorium-228 0.67 . PCIIG 
SU1FSS017 Thorium-228 0.64 PCIIG 
SU1FSS018 Thorium-228 0.99 PCIIG 
SU1FSS019 Thorium-228 0.55 PCIIG 
SU1FSS020 Thorium-228 0.80 PCIIG 
SU1FSS021 Thorium-228 0.83 PCIIG 
SU1FSS022 Thorium-228 0.73 PCIIG 
SU1FSS023 Thorium-228 0.80 PCIIG 
SU1FSS024 Thorium-228 0.52 PCIIG 
SU1FSS025 Thorium-228 0.64 PCIIG 
SU1FSS026 Thorium-228 0.91 PCIIG 
SU1FSS027 Thorium-228 0.79 PCIIG 
SU1FSS028 Thorium-228 0.54 PCIIG 
SU1FSS029 Thorium-228 1.01 PCIIG 
SU1FSS030 Thorium-228 0.58 PCIIG 
SU2FSS002 Thorium-228 0.73 PCIIG 
SU2FSS003 Thorium-228 0.85 PCIIG 
SU2FSS004 Thorium-228 0.59 PCIIG 
SU2FSS005 Thorium-228 0.52 PCIIG 
SU2FSS006 Thorium-228 0.59 PCIIG 
SU2FSS007 Thorium-228 1.23 PCIIG 
SU2FSS008 Thorium-228 0.91 PCI/G 
SU2FSS009 Thorium-228 0~96 PCIIG 
SU2FSS010 Thorium-228 0.68 PCIIG 
SU2FSS011 Thorium-228 0.75 PCIIG 
SU2FSS012 Thorium-228 1.24 PCIIG 
SU2FSS013 Thorium-228 0.55 PCIIG 
SU2FSS014 Thorium-228 0.70 PCIIG 
SU2FSS015 Thorium-228 0.52 PCIIG 
SU2FSS016 Thorium-228 0.44 PCIIG 
SU2FSS018 Thorium-228 0.41 PCIIG 
SU2FSS022 Thorium-228 1.86 PCIIG 
SU2FSS024 Thorium-228 0.17 PCIIG 
SU2FSS044 Thorium-228 0.83 PCIIG 
SU2FSS045 Thorium-228 1.40 PCIIG 
SU2FSS046 Thorium-228 0.44 PCIIG 
SU2FSS047 Thorium-228 1.01 PCIIG 
SU2FSS048 Thorium-228 0.96 PCIIG 
SU2FSS049 Thorium-228 1.07 PCIIG 
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0.03 2.6 
0.05 2.6 
0.04 2.6 
0.04 2.6 
0.06 2.6 
0.04 2.6 
0.03 2.6 
0.05 2.6 
0.04 2.6 
0.05 2.6 
0.05 2.6 
0.09 2.6 
0.06 2.6 
0.04 2.6 
0.05 2.6 
0.10 2.6 
0.04 2.6 
0.07 2.6 
0.05 2.6 
0.05 2.6 
0.05 2.6 
0.05 2.6 
0.04 2.6 
0.06 2.6 
0.05 2.6 
0.06 2.6 
0.07 2.6 
0.05 2.6 
0.04 2.6 
0.08 2.6 
0.05 2.6 
0.05 2.6 
0.03 2.6 
0.05 2.6 
0.04 2.6 
0.04 2.6 
0.03 2.6 
0.05 2.6 
0,03 2.6 
0.03 2.6 
0.05 2.6 
0.06 2.6 
0.06 2.6 
0.03 2.6 
0.04 2.6 
0.08 2.6 
0.04 2.6 
0.08 J 2.6 
0.03 2.6 
0.04 2.6 
0.05 2.6 
0.05 2.6 
0.04 2.6 
0.03 2.6 
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03/15/2005 
03/14/2005 
03/14/2005 
03/15/2005 
03114/2005 
03/14/2005 
03/1412005 
03/14/2005 
03/14/2005 
0311412005 
03/14/2005 
03/14/2005 
03/14/2005 
03/14/2005 
03/14/2005 
03/14/2005 
03/15/2005 
03/14/2005 
03/14/2005 
03/14/2005 
03/15/2005 
03114/2005 
03/17/2005 
03114/2005 
03114/2005 
03/14/2005 
03/14/2005 
03/14/2005 
03/15/2005 
03/14/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/15/2005 
03/1512005 
03/15/2005 
03/15/2005 
03/16/2005 
03/15/2005 
03/16/2005 
03/15/2005 
03/14/2005 
03/15/2005 
03/14/2005 
03/15/2005 
03/14/2005 
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SU2FSS050 Thorium-228 0.91 PCIIG 0.03 2.6 03/14/2005 
SU2FSS051 Thorium-228 1.49 PCI/G 0.03 2.6 03/15/2005 
SU2FSS052 Thorium-228 1.04 PCIIG 0.03 2.6 03/14/2005 
SU2FSS053 Thorium-228 1.90 PCIIG 0.04 2.6 03/15/2005 
SU2FSS054 Thorium-228 0.83 PCI/G 0.05 2.6 03/14/2005 
SU2FSS055 Thorium-228 0.51 PCIIG 0.04 2.6 03114/2005 
SU3FSS001 Thorium-228 0.29 PCIIG 0.04 2.6 03/16/2005 
SU3FSS002 Thorium-228 0.57 PCIIG 0.03 2.6 03/16/2005 
SU3FSS003 Thorium-228 0.22 PCIIG 0.03 J 2.6 03/16/2005 
SU3FSS004 Thorium-228 0.50 PCI/G 0.04 J 2.6 03/16/2005 
SU3FSS005 Thorium-228 0.58 PCIIG 0.05 2.6 03/16/2005 
SU3FSS006 Thorium-228 0.92 PCI/G 0.06 2.6 03/16/2005 
SU3FSS007 Thorium-228 0.62 PCIIG 0.05 2.6 03/16/2005 
SU3FSS008 Thorium-228 0.39 PCI/G 0.08 J 2.6 03/16/2005 
SU3FSS009 Thorium-228 0.85 PCIIG 0.07 2.6 03/16/2005 
SU3FSS010 Thorium-228 0.60 PCI/G 0.06 2.6 03/16/2005 
SU3FSS011 Thorium-228 0.69 PCI/G 0.07 2.6 03/16/2005 
SU3FSS012 Thorium-228 0.65 PCI/G 0.04 2.6 03/16/2005 
SU3FSS015 Thorium-228 0.58 PCI/G 0.05 2.6 03/16/2005 
SU3FSS016 Thorium-228 0.56 PCIIG 0.07 2.6 03/16/2005 
SU3FSS017 Thorium-228 0.25 PCIIG 0.23 J J 2.6 03/16/2005 
SU3FSS018 Thorium-228 0.59 PCI/G 0.07 2.6 03/16/2005 
SU3FSS019 Thorium-228 0.43 PCIIG 0.04 J 2.6 03/16/2005 
SU3FSS026 Thorium-228 0.78 PCI/G 0.05 2.6 03/16/2005 
SU3FSS027 Thorium-228 0.58 PCIIG 0.04 2.6 03/16/2005 
SU3FSS028 Thorium-228 0.59 PCI/G 0.04 2.6 03/16/2005 
SU3FSS029 Thorium-228 0.74 PCI/G 0.03 2.6 03/16/2005 
SU3FSS030 Thorium-228 0.27 PCIIG 0.03 2.6 03/16/2005 
SU3FSS031 Thorium-228 0.53 PCI/G 0.03 2.6 03/16/2005 
SU3FSS032 Thorium-228 0.88 PCI/G 0.05 2.6 03/16/2005 
SU3FSS040 Thorium-228 0.94 PCI/G 0.03 2.6 03/15/2005 
SU3FSS041 Thorium-228 0.80 PCIIG 0.03 2.6 03/15/2005 
SU3FSS042 Thorium-228 1.13 PCIIG 0.04 2.6 03/15/2005 
SU3FSS043 Thorium-228 0.83 PCI/G 0.03 2.6 03/15/2005 
SU3FSS044 Thorium-228 0.60 PCI/G 0.03 2.6 03/15/2005 
SU3FSS045 Thorium-228 1.06 PCIIG 0.05 J 2.6 03/15/2005 
SU3FSS046 Thorium-228 0.76 PCIIG 0.03 J 2.6 03/15/2005 
SU3FSS047 Thorium-228 0.56 PCIIG 0.03 J 2.6 03/15/2005 
SU3FSS048 Thorium-228 0.45 PCI/G 0.03 J 2.6 03/15/2005 
SU3FSS049 Thorium-228 0.46 PCIIG 0.06 J 2.6 03/15/2005 
SU3FSS051 Thorium-228 0.65 PCIIG 0.05 J 2.6 03/16/2005 
SU3FSS052 Thorium-228 0.91 PCIIG 0.08 J 2.6 03/15/2005 
SU3FSS055 Thorium-228 1.05 PCIIG 0.06 J 2.6 03/15/2005 
SU3FSS063 Thorium-228 0.89 PCIIG 0.05 J 2.6 03/16/2005 
SU3FSS064 Thorium-228 0.86 PCIIG 0.16 J 2.6 03/16/2005 
SU3FSS065 Thorium-228 0.63 PCIIG 0.06 2.6 03/15/2005 
SU3FSS068 Thorium-228 0.93 PCIIG 0.05 2.6 03/15/2005 
SU3FSS069 Thorium-228 1.04 PCIIG 0.03 2.6 03/15/2005 
SU3FSS077 Thorium-228 0.87 PCIIG 0.02 2.6 03/15/2005 
SU3FSS078 Thorium-228 0.78 PCI/G 0.04 2.6 03/16/2005 
SU3FSS079 Thorium-228 0.48 PCIIG 0.03 2.6 03/16/2005 
SU3FSS084 Thorium-228 1.04 PCIIG 0.05 2.6 03/15/2005 
SU3FSS085 Thorium-228 1.01 PCIIG 0.05 2.6 03/15/2005 
SU3FSS086 Thorium-228 0. 77 PCIIG 0.04 2.6 03/15/2005 

klsharedlerlprs67-70/sudslprs67/post-exsud/Tabtes 1-11 Wor1<0raft 
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Table 10: Th-228 Verification Results 

., .. , . ': ~ .. ~. . ....... ·. ·.::·. .. · 
··Location_.· = .. AnaiYte \ '.· :Res~i(>; :-· ::}Jr:~itS 
SU3FSS087 Thorium-228 0.66 PCIIG 
SU3FSS089 Thorium-228 0.43 PCIIG 
SU3FSS090 Thorium-228 0.53 PCI/G 
SU4FSS024 Thorium-228 0.78 PCI/G 
SU4FSS025 Thorium-228 . 0.76 PCI/G 
SU4FSS026 Thorium-228 0.58 PCI/G 
SU4FSS027 Thorium-228 0.74 PCI/G 
SU4FSS028 Thorium-228 0.76 PCI/G. 
SU4FSS029 Thorium-228 0.68 PCI/G 
SU4FSS030 Thorium-228 0.78 PCI/G 
SU4FSS036 Thorium-228 0.61 PCI/G 
SU4FSS037 Thorium-228 0.95 PCIIG 

. SU4FSS038 Thorium-228 0.85 PCI/G 
SU4FSS039 Thorium-228 0.41 PCI/G 
SU4FSS040 Thorium-228 0.74 PCI/G 
SU4FSS041 Thorium-228 1.09 PCI/G 
SU4FSS042 Thorium-228 0.95 PCI/G 
SU4FSS043 Thorium-228 0.46 PCI/G 
SU4FSS044 Thorium-228 0.43 PCIIG 
SU4FSS045 Thorium-228 0.58 PCI/G 
SU4FSS046 Thorium-228 0.60 PCI/G 
SU4FSS047 Thorium-228 0.51 PCI/G 
SU4FSS048 Thorium-228 1.14 PCIIG 
SU4FSS049 Thorium-228 0.43 PCI/G 
SU4FSS050 Thorium-228 1.08 PCI/G 
SU4FSS051 Thorium-228 0.60 PCI/G 
SU4FSS052 Thorium-228 0.97 PCI/G 
SU4FSS053 Thorium-228 1.01 PCI/G 
SU4FSS054 Thorium-228 0.46 PCIIG 
SU4FSS055 Thorium-228 1.06 PCIIG 
SU4FSS056 Thorium-228 0.61 PCI/G 
SU4FSS057 Thorium-228 0.64 PCI/G 
SU4FSS058 Thorium-228 1.03 PCI/G 
SU4FSS059 Thorium-228 0.53 PCIIG 
SU4FSS060 Thorium-228 0.98 PCI/G 
SU4FSS061 Thorium-228 0.85 PCI/G 
SU4FSS062 Thorium-228 1.42 PCI/G 
SU4FSS063 Thorium-228 1.09 PCI/G 
SU4FSS064 Thorium-228 0.59 PCI/G 
SU4FSS065 Thorium-228 1.42 PCIIG 
SU4FSS066 Thorium-228 2.43 PCI/G 
SU4FSS067 Thorium-228 1.95 PCI/G 
SU4FSS068 Thorium-228 0.82 PCI/G 
SU4FSS069 Thorium-228 0.47 PCI/G 
SU4FSS070 Thorium-228 0.62 PCIIG 
SU4FSS071 Thorium-228 0.99 · PCI/G 
SU4FSS072 Thorium-228 0.76 PCI/G 
SU4FSS073 Thorium-228 1.27 PCIIG 
SU4FSS074 Thorium-228 1.18 PCI/G 
SU4FSS075 Thorium-228 1.13 PCI/G 
SU4FSS076 Thorium-228 0.61 PCI/G 
S.U4FSS077 Thorium-228 0.66 PCI/G 
SU4FSS078 Thorium-228 0.33 PCI/G 
SU4FSS079 Thorium-228 1.67 PCI/G 

k/sharedler/prs67 -70/suds/prs67/post-<~xsud/T abies 1·11 Wor1<Draft 
10/18/05@ 2:59PM 

~~.=. '~=oj;,:·:=_.-.;: ;\.~Q:~·<: 
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;~,-.·:~;_sP~_:::;:: .. ·:-oa··· 
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0.04 2.6 
0.02 2.6 
0.03 2.6 
0.03 2.6 
0.05 2.6 
0.03 2.6 
0.04 2.6 
0.03 2.6 
0.02 2.6 
0.03 J 2.6 
0.06 J 2.6 
0.04 J 2.6 
0.06 J 2.6 
0.06 J 2.6 
0.05 J 2.6 
0.05 J 2.6 
0.05 2.6 
0.08 J 2.6 
0.22 J 2.6 
0.07 J 2.6 
0.07 2.6 
0.07 J 2.6 
0.06 J 2.6 
0.20 J 2.6 
0.16 J 2.6 
0.10 J 2.6 
0.05 2.6 
0.12 J 2.6 
0.05 J 2.6 
0.05 J 2.6 
0.07 J 2.6 
0.03 2.6 
0.03 2.6 
0.03 2.6 
0.05 2.6 
0.05 2.6 
0.05 2.6 
0.04 2.6 
0.03 2.6 
0.05 2.6 
0.04 2.6 
0.04 2.6 
0.04 2.6 
0.03 2.6 
0.03 2.6 
0.04 2.6 
0.03 2.6 
0.03 2.6 
0.09 2.6 
0.09 2.6 
0.09 2.6 
0.04 2.6 
0.06 2.6 
0.03 2.6 
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03/15/2005 
04/11/2005 
03/16/2005 
03/16/2005 
03/16/2005 
03/16/2005 
03/16/2005 
03/16/2005 
03/16/2005 
03/16/2005 
03/16/2005 
03/17/2005 
03/16/2005 
03/17/2005 
03/16/2005 
03/17/2005 
04/11/2005 
03/17/2005 
03/16/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/16/2005 
03/16/2005 
03/16/2005 
03/16/2005 
04/11/2005 
03/16/2005 
03/17/2005 
03/17/2005 
03/16/2005 
03/17/2005 
03/16/2005 
03/16/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 
04/11/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 
03/17/2005 



Table 10: Th-228 Verification Results 

SU4FSS080 Thorium-228 0.97 
SU4FSS081 Thorium-228 0.99 
SU4FSS082 Thorium-228 0.72 
SU4FSS083 Thorium-228 1.01 
SU4FSS084 Thonum-228 0.73 
SU4FSS085 Thorium-228 0.59 
SU4FSS086 Thorium-228 0.65 
SU4FSS087 Thorium-228 0.47 
SU4FSS088 Thorium-228 0.83 
SU4FSS089 Thorium-228 0.86 
SU4FSS090 Thorium-228 0.73 
SU4FSS091 Thorium-228 0.80 
SU4FSS092 Thorium-228 0.34 

SU67SCR273 Thorium-228 0.94 
SU6PRS6701 Thorium-228 0.45 
SU6PRS6702 Thorium-228 0.60 
SU6PRS6703 Thorium-228 0.89 
SU6PRS6704 Thorium-228 0.49 
SU6PRS6705 Thorium-228 1.00 
SU6PRS6706 Thorium-228 0.78 
SU6PRS6707 Thorium-228 0.59 
SU6PRS6708 Thorium-228 0.56 
SU6PRS6709 Thorium-228 0.95 
SU6PRS671 0 Thorium-228 0.82 
SU6PRS6711 Thorium-228 0.60 
SU6PRS6712 Thorium-228 0.79 
SU6PRS6713 Thorium-228 0.60 
SU6PRS6714 Thorium-228 0.77 
SU6PRS6715 Thorium-228 1.08 
SU6PRS6716 Thorium-228 0.85 
SU6PRS6717 Thorium-228 0.73 
SU6PRS6718 Thorium-228 0.49 
SU6PRS6719 Thorium-228 0.85 
SU6PRS6720 Thorium-228 1.99 
SU6PRS6721 Thorium-228 0.66 
SU6PRS6722 Thorium-228 0.62 
SU6PRS6723 Thorium-228 0.55 
SU6PRS6724 Thorium-228 0.77 
SU6PRS6725 Thorium-228 0.97 
SU6PRS6726 Thorium-228 1.09 
SU6PRS6727 Thorium-228 1.18 
SU6PRS6728 Thorium-228 0.82 
SU6PRS6729 Thorium-228 0.89 
SU6PRS6730 Thorium-228 0.89 
SU6PRS6731 Thorium-228 0.45 
SU6PRS6732 Thorium-228 0.64 
SU6PRS6733 Thorium-228 1.28 
SU6PRS6734 Thorium-228 0.22 
SU6PRS6735 Thorium-228 0.87 
SU6PRS6736 Thorium-228 0.98 
SU6PRS6737 Thorium-228 0.83 
SU6PRS6738 Thorium-228 0.81 
SU6PRS6739 Thorium-228 0.92 
SU6PRS6740 Thorium-228 0.98 

k/sharedler/prs67. 70/suds/prs67/post-exsud/T abies 1-11 Work Draft 
10/18/05@ 2:59PM 

PCI/G 0.07 
PCI/G 0.08 
PCI/G 0.11 
PCI/G 0.07 
PCI/G 0.07 
PCIIG 0.10 
PCIIG 0.09 
PCI/G 0.05 
PCI/G 0.09 J 
PCI/G 0.08 
PCI/G 0.07 
PCI/G 0.06 
PCI/G 0.11 J 
PCI/G 0.03 
PCI/G · 0.03 
PCIIG 0.04 
PCI/G 0.05 
PCI/G 0.05 
PCI/G 0.03 
PCI/G 0.03 
PCI/G 0.04 
PCI/G 0.04 
PCI/G 0.03 
PCI/G 0.06 
PCI/G 0.05 
PCI/G 0.08 
PCI/G 0.05 
PCI/G 0.07 
PCIIG 0.05 
PCI/G 0.05 
PCI/G 0.04 
PCI/G 0.04 
PCI/G 0.04 
PCI/G 0.03 
PCI/G 0.05 
PCIIG 0.08 
PCIIG 0.07 
PCI/G 0.05 
PCIIG 0.03 
PCI/G 0.06 
PCI/G 0.04 
PCIIG 0.05 
PCI/G 0.09 
PCI/G 0.05 
PCIIG 0.04 
PCI/G 0.04 
PCI/G 0.03 
PCI/G 0.05 
PCI/G 0.07 

.PCI/G 0.11 
PCI/G 0.07 
PCI/G 0.07 
PCI/G 0.08 
PCI/G 0.09 
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2.6 03/17/2005 •• 
2.6 03/17/2005 
2.6 03/17/2005 
2.6 03/17/2005 
2.6 03/17/2005 
2.6 03/17/2005 
2.6 03/17/2005 
2.6 03/17/2005 
2.6 03/17/2005 
2.6 03/17/2005 
2.6 03/17/2005 
2.6 03/17/2005 
2.6 03/17/2005 
2.6 07/12/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 • 2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/06/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 07/06/2005 
2.6 07/05/2005 
2.6 07/05/2005 
2.6 
2.6 
2.6 

07/05/2005 
07/05/2005 
07/05/2005 • 
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Table 10: Th-228 Verification Results 

, .. . ~ 
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·=-:'Location·· -· 
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SU6PRS6741 Thorium-228 0.87 
SU6PRS6742 Thorium-228 1.06 
SU6PRS6743 Thorium-228 0.88 
SU6PRS6744 Thorium-228 0.34 
SU6PRS6745 Thorium-228 0.73 
SU6PRS6746 Thorium-228 0.34 
SU6PRS6747 Thorium-228 0.71 
SU6PRS6748 Thorium-228 0.64 
SU6PRS6749 Thorium-228 0.50 
SU6PRS6750 Thorium-228 0.68 
SU6PRS6751 Thorium-228 0.48 
SU6PRS6752 Thorium-228 0.71 
SU6PRS6753 Thorium-228 0.55 
SU6PRS6754 Thorium-228 0.67 
SU6PRS6755 Thorium-228 0.44 
SU6PRS6756 Thorium-228 1.15 
SU6PRS6757 Thorium-228 0.08 
SU6PRS6758 Thorium-228 0.36 
SU6PRS6759 Thorium-228 0.98 
SU6PRS6760 Thorium-228 1.28 
SU6PRS6761 Thorium-228 0.65 
SU6PRS6762 Thorium-228 0.94 
SU6PRS6763 Thorium-228 0.49 
SU6PRS6764 Thorium-228 1.10 
SU6PRS6765 Thorium-228 1.25 
SU6PRS6766 Thorium-228 1.08 
SU6PRS6767 Thorium-228 0.70 
SU6PRS6768 Thorium-228 1.04 
SU6PRS6769 Thorium-228 0.24 
SU6PRS6770 Thorium-228 0.79 
SU6PRS6771 Thorium-228 0.30 
SU6PRS6772 Thorium-228 0.36 
SU6PRS6773 Thorium-228 0.94 
SU6PRS6774 Thorium-228 0.35 
SU6PRS6775 Thorium-228 1.08 
SU6PRS6776 Thorium-228 0.47 
SU6PRS6777 Thorium-228 0.59 

STD DEV 0. 32 

U: not detected 
J: estimated 
CO: cleanup objective 
DL: detection limit 
LQ: lab qualifier 
DQ: data qualifier 

-. 

k/shared/er/prs67-70/suds/prs67/post-exsud!Tables 1-11 WorkDraft 
10/18/05@ 2:59PM 

PCI/G 
PCI/G 
PCIIG 
PCIIG 
PCI/G 
PCIIG 
PCI/G 
PCIIG 
PCIIG 
PCI/G 
PCI/G 
PCI/G 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCI/G 
PCI/G 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCIIG 
PCI/G 
PCIIG 
PCIIG 
PCI/G 
PCIIG 
PCI/G 
PCI/G 
PCIIG 
PCI/G 
PCIIG 
PCIIG 

._:~; oL :·; ~' :;~':,.L~-;~ ·' =X::op~;·'-: -:;::'~co_::>::~ 
. . . . ' .. _. ·.· . 

0.10 2.6 
0.04 2.6 
0.04 2.6 
0.06 2.6 -

0.06 2.6 
0.05 2.6 
0.05 2.6 
0.04 2.6 
0.05 2.6 
0.04 2.6 
0.04 2.6 
0.05 2.6 
0.03 2.6 
0.07 2.6 
0.02 2.6 
0.05 2.6 
0.09 u u 2.6 
0.04 2.6 
0.20 J 2.6 
0.05 2.6 
0.03 2.6 
0.04 2.6 
0.06 2.6 
0.06 2.6 
0.04 2.6 
0.05 2.6 
0.03 2.6 
0.05 2.6 
0.03 2.6 
0.05 2.6 
0.06 2.6 
0.10 2.6 
0.03 2.6 
0.05 2.6 
0.09 2.6 
0.06 2.6 
0.06 2.6 
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07/05/2005 
07/05/2005 
07/05/2005 
07/05/2005 
07/06/2005 
07/05/2005 
07/06/2005 
07/06/2005 
07/05/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/12/2005 
07/06/2005 
07/06/2005 
07/06/2005 
07/06/2005 



SU1 FSS001 Lead-210 
SU1FSS002 Lead-210 
SU1FSS003 Lead-210 
SU1FSS004 Lead-210 
SU 1 FSS005 Lead-21 0 
SU1FSS006 Lead-210 
SU1FSS007 Lead-210 
SU1FSS008 Lead-210 
SU1FSS009 Lead-210 
SU1 FSS01 0 Lead-21 0 
SU1FSS011 Lead-210 
SU1FSS012 Lead-210 
SU1 FSS013 Lead-21 0 
SU1FSS014 Lead-210 
SU1FSS015 Lead-210 
SU1FSS016 Lead-210 
SU1FSS017 Lead-210 
SU1FSS018 Lead-210 
SU1 FSS019 Lead-21 0 
SU1FSS020 Lead-210 
SU1 FSS021 Lead-21 0 
SU1FSS022 Lead-210 
SU1FSS023 Lead-210 
SU1FSS024 Lead-210 
SU1FSS025 Lead-210 
SU1FSS026 Lead-210 
SU 1 FSS027 Lead-21 0 
SU1 FSS028 Lead-21 0 
SU1FSS029 Lead-210 
SU1 FSS030 Lead-21 0 
SU2FSS002 Lead-210 
SU2FSS003 Lead-210 
SU2FSS004 Lead-210 
SU2FSS005 Lead-210 
SU2FSS006 Lead-210 
SU2FSS007 Lead-21 0 
SU2FSS008 Lead-210 
SU2FSS009 Lead-210 
SU2FSS010 Lead-210 
SU2FSS011 Lead-210 
SU2FSS012 Lead-210 
SU2FSS013 Lead-210 
SU2FSS014 Lead-210 
SU2FSS015 Lead-210 
SU2FSS016 Lead-210 
SU2FSS022 Lead-210 
SU2FSS024 Lead-210 
SU2FSS044 Lead-210 
SU2FSS045 Lead-210 
SU2FSS046 Lead-210 
SU2FSS047 Lead-210 
SU2FSS048 Lead-210 
SU2FSS049 Lead-210 
SU2FSS050 Lead-210 
SU2FSS051 Lead-210 

Table 11: Pb-21 0 Verification Results 
(shaded are > CO and < HS) 

1.73 PCI/G 0.99 7.4 03/15/2005 
1.49 PCI/G 0.84 7.4 03/14/2005 
1.46 PCI/G 0.77 7.4 03/14/2005 
1.72 PCIIG 1.03 7.4 03/15/2005 
0.89 PCI/G 0.89 U 7.4 03/14/2005 
0.82 PCI/G 0.75 7.4 03/14/2005 
1.22 PCI/G 1.05 7.4 03/14/2005 
1.11 PCI/G 0.62 7.4 03/14/2005 
0.86 PCI/G 0.54 7.4 03/14/2005 
1.25 PCI/G 0.58 7.4 03/14/2005 
1.11 PCI/G 0.76 7.4 03/14/2005 
0.80 PCI/G 0.60 7.4 03/14/2005 
0.74 PCI/G 0.55 7.4 03/14/2005 
1.19 PCI/G 0.91 7.4 03/14/2005 
0.47 PCI/G 0.47 U 7.4 03114/2005 
1.01 PCI/G 0.70 7.4 03/14/2005 
2.91 PCI/G 1.34 7.4 03/15/2005 
0.85 PCI/G 0.85 U 7.4 03/14/2005 
1.10 PCIIG 0.59 7.4 03/14/2005 
1.86 PCI/G 0.92 7.4 03/14/2005 
0.68 PCI/G 0.55 7.4 03/15/2005 
1.76 PCI/G 0.81 7.4 03/14/2005 
1.68 PCI/G 0.86 7.4 03/17/2005 
0.55 PCI/G 0.48 7.4 03114/2005 
0.86 PCI/G 0.63 7.4 03/14/2005 
3.26 PCI/G 1.09 7.4 03/14/2005 
1.01 PCI/G 0.61 7.4 03/14/2005 
1.24 PCI/G 0.58 7.4 03/14/2005 
1.46 PCI/G 0.84 7.4 03/15/2005 
1.41 PCI/G 0.90 7.4 03/14/2005 
1.22 PCI/G 0.62 7.4 03/15/2005 
2.48 PCI/G 1.03 7.4 03/15/2005 
2.26 PCI/G 0.77 7.4 03/15/2005 
1.66 PCI/G 0.75 7.4 03/15/2005 
0.93 PCI/G 0.59 7.4 03/15/2005 
2.98 PCI/G 0.87 7.4 03/15/2005 
0.88 PCIIG 0.73 7.4 03/15/2005 
0.72 PCI/G 0.72 U 7.4 03/15/2005 
1.39 PCI/G 0.89 7.4 03115/2005 
2.28 PCI/G 0.94 7.4 03/15/2005 
2.12 PCIIG 0.81 7.4 03/15/2005 
1.84 PCI/G 0.82 7.4 03/15/2005 
1.62 PCI/G 0.72 7.4 03/15/2005 
2.41 PCI/G 1.02 7.4 03/15/2005 
0.53 PCI/G 0.53 7.4 03/15/2005 
1.07 PCI/G 1.01 7.4 03/15/2005 
1.64 PCI/G 0.56 7.4 03/16/2005 
1.82 PCIIG 0.93 7.4 03/15/2005 
1.72 PCIIG 0.89 7.4 03/14/2005 
0.56 PCI/G 0.56 U 7.4 03/15/2005 
0.71 PCI/G 0.50 7.4 03/14/2005 
0.83 PCIIG 0.62 7.4 03/15/2005 
2.15 PCI/G 0.97 7.4 03/14/2005 
2.12 PCI/G 1.12 7.4 03/14/2005 
0.99 PCI/G 0.74 7.4 03/15/2005 

k/shared/er/prs67 -70/suds/prs67/post-exsud!Tabtes 1-11 WorkDraft 
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Table 11: Pb-21 0 Verification Results 
(shaded are > co and < HS) 

k/sharedler/prs67 -70/suds/prs67/post..,xsud/T abies 1-11 Wor1<Draft 
10/1B/05@ 2:53PM 

page 2 of 4 



Table 11: Pb-21 0 Verification Results 
(shaded are> CO and< HS) 

k/sharedler/prs67 -70/suds/prs67/post:.Sxsud!Tables 1-11 WorkDraft 
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Table 11: Pb-21 0 Verification Results 
(shaded are > CO and < HS) 

·.: Loeation:.~··:, · ·:;:AnaMe:: .•:::: <•:<ResiJit • ·' · .. :units::/ '--•!<DL?<· tQ DQ .,,•co· ·>-·~ · · · Di!1te .Collected.( 
SU4FSS085 Lead-210 0.76 
SU4FSS086 Lead-210 0.61 
SU4FSS087 Lead-210 4.07 
SU4FSS088 Lead-210 0.80 
SU4FSS089 Lead-210 '1.56 
SU4FSS090 Lead-210 0.85 
SU4FSS091 Lead-210 0.99 
SU4FSS092 Lead-210 0.77 

STD DEV 1. 29 

U: not detected 
J: estimated 
CO: cleanup objective 
DL: detection limit 
LQ: lab qualifier 
DQ: data qualifier 

k/shared/er/prs67 -70/suds/prs67/post~xsudfT abies 1·11 WorkOralt · 
10/18105@ 2:53PM 

PCI/G 0.38 7.4 03/17/2005 
PCI/G 0.44 7.4 03/17/2005 
PCI/G 0.90 7.4 03/17/2005 
PCI/G 0.68 7.4 03/17/2005 
PCI/G _ .. 0.64.-- - -· - -- 7.4 - 03/17/2005 -- -
PCI/G 0.46 7.4 03/17/2005 
PCI/G 0.92 7.4 03/17/2005 
PCI/G 0.57 7.4 03117/2005 
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APPENDIX C 

EXCERPT FROM POST-EX SUD 

•.. i 

:.;; 
/1-!SCf/uct 



:b. -
~ 
~ 
~ 

Survey UnitUesign (SUD) 

Project: PRS 67, 41 Qitch & PRS 363; Open Drainage Ditch Note: the 41 Ditch verification is not included herein 
and will be presented in the PRS 441 Pre-Ex SUD. 

Review & Approval 

Project Engineer: Karen Arthur )'1:1'' • • • • ~ • ~ •.. . 

Reviewer: James Fontaine ···v . .., -·- ~4.;'//: ~ /J/5-:fJ_j' 
\_,·,· 

Note: Verification samples were collected prior 
to approval of this Post-Ex SUD (Deviation 

I 

from Standard VSAP), per Core. Team 
approval, to facilitate the closure schedule. Reviewer: / 

r' 

document Title 
Fact Sheet PRSs 67, 68, 69, & 70: Site Stormwater Drainage System; March 2004 
RP Site Stormwater Drainage System Removal Plan, Final, August 2004 
WP PRS 67, 41 Ditch, & PRS 363; Open Drainage Ditch ER/ST-04-012 
VSAP Standard Verification Sampling & Analysis Plan, Final, August 2004 

Changes from Pre-Ex SUD: 

Fact Sheet PRS 363- Plutonium-238 - Contaminated Area, Public Review Draft, September 2004 

0 Pre-Excavation or X Post-Excavation? 

Summary of Changes I 

(for Post-Excavation SUDs ONLY) YES NO Comment 

(see following pages for details) ' 
I 

I 

1. Did the COC(s) change? X See Item 3a ' 

2. Did the grid size or N change? X See Item 6a 

3. Did the classification change? X 

4. Were bias/judgmental samples collected? X See Table 1 of Appendix II 

5. Other significant change? X 
··------

File Name: 67post-ex Final 12102105 @ 11 :28 AM Page ...L of _7 _ 
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Item I Summary of historic information relevant to SU: 
1 

SUD Worksheet 

In general, systematic isolation of various segments of the Storm Drainage System {starting at the Asphalt pond), draining the isolated segments, 
sampling, removal of contaminated sediments or soil areas was accomplished. Contaminated soil in a portion of the area represented by the PRSs in 
the Work Plan has been previously remediated by the old D&D Group {area associated with the Waste Transfer System lines crossing the drainage 
ditch. Once the prerequisite planning and required preparations are complete, the actual removal will be performed with periodic verification and 
backfilling as the removal proceeds. Generally speaking, each phase will be completed or at least in transition prior to starting the next, although the 
project retains the authority to alter the sequencing if the situation warrants. 

The plan is to place all facets of the Storm Drainage System back into service upon completion of verification sampling. Most of the planned 
remediation projects, which supply storm water to this system, will be nearing completion and present a low possibility for recontamination. Those 
areas, which are not complete, will require monitoring of potential contamination sources and the appropriate storm water pollution prevention plans 
must be implemented to guard against cross-contamination/re-contamination. The Removal Plan identifies those prerequisite tasks to be done by 
others and provides instructions for work presented in Attachment A and B to the Removal Plan. Any risks or safety concerns are also noted; however, 
detailed task-by-task work instructions for work and health and safety is more fully addressed in the Work Package {Detailed Work Instructions) and the 
associated JSHA. 

Item I Summary of historic data relevant to SU: 
2 

The depth of contamination varies from the surface to a maximum of about 6 feet within the PRSs. Concentrations of Pu-238, the dominate radiological 
COC above CO {55 pCi/g), varied from non-detects to a maximum of 1198 pCi/g .. The other listed radiological COCs found to be above COs were Pb-
210 {one location at 34.95 pCi/g), Th-228 (at two locations with the maximum being 4.08 pCi/g), and Th-232 (at two locations with the maximum being 
3.39 pCi/g). 

The listed chemical COC for PRS 67 is benzo(a)pyrene. The maximum sediment. sample result was 8.0 mg/kg and the CO is 4.8 mg/kg. 
Benzo(a)pyrene is present in urban environments as a result of incomplete combustion in motor vehicles and is a component of asphalt based 
products. One sample result located at the discharge pipe from the asphalt pond (PRS 68) was above the CO. It should be noted that the result is 
below the maximum seen in the Miami-Erie Canal background levels (Dec. 2002). Because benzo(a)pyrene is a component of asphalt based products 
and incomplete combustion, it is expected to be found in PRS 67 which conveys drainage from asphalt surfaces (i.e., roads and an asphalt pond). 
Accordingly, benzo(a)pyrene should not be considered a COC however, a bias sample will be taken at the aforementioned location following remedial 
activities in this area. 

Historic and RASS sampling (during the removal action) are depicted and listed in Attachment A. 

~ ~~==~~~~~~==~----J Changes from Pre-Ex SUD: A bias sample was collected and analyzed for benzo(a)pyrene per the Pre-Ex SUD. The result of 390 ug/kg is well below 
the CO of 4,080 ug/kg. Therefore, benzo(a)pyrene will not be considered a COC. 

\;. 
~ 
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Item Offsite Analys s & 
3a (pCi/g) Compendium Method 

co HS 
gamma ISO Pu lsoTh ISO U 

MAX (A·015) (A·012) (A-012) (A-012) coc BASIS 

Pu-238 Public Fact Sheet for PRSs 67, 68, 69, & 70: Site Stormwater Drainage System; 55 165.13 1198 X 
Public Fact Sheet for PRS 363; Public Fact Sheet for PRS 41 

' 

Pb-210 Additional sampling event conducted October 25, 2004 7.4 19.8 34.95 X 

Th-228 Additional sampling event conducted October 25, 2004 2.6 4.8 4.08 X 

Th-232 Additional sampling event conducted October 25, 2004 2.1 3.5 3.39 X 

Analyses are to be performed per Mound Methods Compendium and COs (for surface samples/analysis i.e., bedrock, asphalt, concrete) as applicable. 
Compendium Method A-012 is Isotopic Uranium, Isotopic Plutonium, and Isotopic Thorium by Alpha Spectrometry and Compendium Method A-015 is 
Gamma Spectrometry. Surface samples/analysis are to be in accordance with MD-80036 OP 30005, 30007, and 30040. Hard surfaces will be swiped 
and gross alpha and beta measurements will be performed and compared to the most restrictive COC in Mound 2000 Work Plan Appendix A Table 1 
(NUREG 1.86 Regulatory Guide). If the location fails to meet the most restrictive criteria then it will be sent to alpha spec for determination of the COC 
so the applicable, instead of the most restrictive, criteria can be applied. 

Based on regulator concern about Th-230 not being a COC in PRS 67, but being a COC in remediation efforts in areas up gradient from PRS 67, 
RASS data of the material removed will be provided with the Post-Excavation SUD which will then be used to update the COC list, as appropriate. 

Changes if any, from Pre-exc SUD: All samples will be analyzed onsite by gamma spec to address the Pb-210 concern. Use of onsite long count 
gamma spec analysis (Deviation from Standard VSAP) was approved by the Core Team. 

RASS data of the material removed indicated that Th-230 and Ra-226 were the only additional COC present at unacceptable levels and therefore was 
added as a COC. In lieu of providing the RASS data per item 3a above, final verification data will be provided in the Data Report to document the 
cleanup criteria for Th-230 have been met. 

I 

- Clarification: PRS 363 COC is Pu-238 only. 
(pCi/g) Offslte Analysis & 

Compendium Method 

co HS 
gamma lsoPu lsoTh lsoU 

coc BASIS MAX (A-015) (A·OI2) (A-012) (A-012) 

l:> 
Ra-226 RASS sample results 2.9 4.7 >2.9 Onsite -·I...~ X 

~ N' Th-230 RASS sample results 2.8 4.6 8.2 X 
~ 
~ 

Item Chern basis for std dev, AM COCs/New COCs See Item 2 
3b 
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Item 
4 

Classify Areas & provide justification Selection Class Scan Coverage 

The Areas are classified as Class 1 due to remedial actions to be performed within the areas to address known guidelines 
contamination and due to the potential for radioactive contamination to be present outside of the remediated areas. 

X 1 100% 
Note: Given the geometry of the SUs it is not physically possible to achieve 100% scan coverage, therefore, a best 

effort will be given utilizing the standard VSAP, Final, August 2004, Section 4.4 Special Considerations. Surrogate 1-----it---t-------; 
sampling in lieu of scanning is planned for SU2 and SU3. 

2 I 10-90% 

3 I Judgmental 

Changes if any, from Pre-exc SUD: NONE 

Item I Subdivide areas into SUs 
5 

This SUD consists of five SUs: 

:ts. ..... v, 
i~ 

~ _.,_ 
~ 

FileName: 

See Attachment A for Data 

See Attachment B for SUs 

SU1 is behind the historical location of Building 22 and is a remediated area of approximately 5,790 sq. ft. 

SU2 encompasses the location from item 3.1 (approximately 25 feet by 25 feet) and one location from item 3.6 
(approximately four feet by four feet) from the Work Package. The total area is approximately 9,956 sq. ft. 

SU3 encompasses two locations from item 3.6 (each approximately four foot by four foot) from the Work Package. 
The total area is approximately 17,081 sq. ft. and includes PRS 363. 

SU4 encompasses five locations from item 3.6 (each approximately four foot by four foot) from the Work Package. 
The total area is approximately 18,193 sq. ft. 

SUS encompasses the location of item 3.12 (approximately 45 foot by 120 foot) from the Work Package. The total 
area is approximately 15,607 sq. ft. and includes PRS 41 Ditch. 

Changes if any, from Pre-exc SUD: 

PRS 363 was excavated and verified apart from SU3. Excavation and verification of sample location 12N15, which is located in PRS 363, took place 
before excavation and verification of any of the SUs included in this Post-Ex SUD. 

SU2 and SU3 were sampled and remediated. Results above CO were excavated and chased, resulting in a total excavated area of 13,762 square 
feet; which was removed from SU2 and SU3 and subsequently identified as SU6, see Figure 5. SU6 was verified per agreement of the Core Team . 

Sampling results for the western portion of SU4 will be addressed/verified as part of the PRS 441 SUD as shown on Figure 4. 

SU5 was not sampled and will be verified as part of the PRS 441 SUD. 

12102105 @ 11 :28 AM of_7_ 



Item I Calculations I Rad 
6a 

Item 

~6b 

if~m 

1. Calculate the (s) for each COC listed in Item 3a above: See Attachment B. 

2. Number of Samples (N): See Attachment B. 

Spreadsheet Calculated= 12 samples based upon the data for all five SUs. 

SU1 Scanning MDC (Area Factor) corrected= 198 samples, SU2 Scanning MDC (Area Factor) corrected= 341 samples 

SU3 Scanning MDC (Area Factor) corrected = 586 samples, SU4 Scanning MDC (Area Factor) corrected = 624 samples 

SU5 Scanning MDC (Area Factor) corrected = 535 samples 

Visual Sample Plan (VSP) 15 foot triangular grid: 

SU 1 Calculated = 30 Selected Samples (on Map) = 31, SU2 Calculated = 52 Selected Samples (on Map) = 51 

SU3 Calculated= 88 Selected Samples (on Map)= 92, SU4 Calculated= 94 Selected Samples (on Map)= 96 

SU5 Calculated= 81 Selected Samples (on Map)= 81 

The determination of the number of samples is consistent with section 3. 7 of the standard VSAP, which provides a default grid spacing for SUs where 
PU-238 is the primary driver in the removal action. 

Sample locations were selected by VSP with sampling goals of finding a Hot Spot utilizing a 15-foot triangular grid with a random starting point. 
Additional samples (bias) were chosen via judgmental sampling. Sample locations will be surveyed at the time of sampling or closely following. 

A total of 351 sample locations will be assessed. I 

I 

Note: Due to safety concerns of placing an individual in the excavation, FSS side wall sampling will be accomplished by scraping:t~e sidewall with an 
excavator bucket and subsequent sampling of the material in the bucket in accordance with the procedures established the standard VSAP, Final, 
August 2004, Section 4.4 Special Considerations. 

Changes if any, from Pre-exc SUD: 

The SU6 spreadsheet, and revised SU2, SU3, and SU4 spreadsheets are in Appendix II. 

Calculations/Chem, Std dev, Number of Samples See Item 2 

Changes if any, from Pre-exc SUD: See changes from Pre-Ex SUD for Item 2. 
! 

Grid spacing From Attachment B. Triangular 15 foot grid, as laid out by Visual Sample Plan.! 

File Name: 67post-ex Final 12102/05 @ 11 :28 AM Page_§_ of _7 _ 



Changes if any, from Pre-exc SUD: NONE 

Item I QAJQC: 
8 

1120 via field duplicate in accordance with Mound Methods Compendium. 
Q-002 Chain-of-Custody Procedures 
Q-003 Documentation Requirements 
Q-004 Laboratory Data Reduction 
Q-006 Validation of Laboratory Data Packages 
Q-007 Data Assessment 
Q-008 Data Integrity Verification 
Q-01 0 Electronic Data Deliverable Format Specifications- MEIMS Std .... 
S-001 General Instructions for Field Personnel 
S-002 Soil Sampling With a Spade and Scoop 
S-028 Sample Control and Documentation 
S-029 Guide to Handling, Packaging, and Shipping of Samples and Method Q-002 

Item I Bias/judgement samples 
9 

(Additional bias samples are always within the discretion of the 
EPA.) 

Bias samples have been chosen at the locations of small removal areas (e.g., Work Package 
item 3.6 dig areas) and are denoted by "Type" = "Manual" on the page that provides the sample 
location coordinates in Attachment B. 

~ -\J'-

~ S! 
""() 
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Item Not otherwise covered ... / comments 
10 

~-

Site policy requires performance of onsite soil screening (Nal or germanium) on verification samples slated for offsite analysis and evaluation of the 
results prior to shipment. This analysis will generally be performed on a split of the verification sample containerized in an EPA dish (approximately 
500 mL) but may be performed on the actual verification sample as long as containerization requirements are maintained for the offsite lab. Count time 
of the analysis will be sufficient to meet the cleanup objectives (COs) of the contaminants of concern (COCs) requiring verification. 

If there is an insufficient volume of material to fill an EPA dish within a 1m x 1m square centered on the proposed sample location, due to bedrock or 
obstruction (such as a structure, foundation, concrete, pavemenVasphalt, large rock formations, utility bank, etc. which is not to be removed), then 
sedimenVsoil analysis will not be performed. In lieu of a sedimenVsoil analysis result, RadCon will survey the surface per, COs and provide 
documentation thereof in an RSDS. Potentially impacted work area atop the excavation, where excavated sedimenVmaterial was loaded into haulers, 
and are not hard surfaces (e.g., concrete and asphalt) will be shown within the appropriate SU on the Post-Excavation SUD. Potentially impacted work 
area atop the excavation, where excavated materials were loaded into haulers, and are hard surfaces (e.g., concrete and asphalt) will be surveyed and 
released per RadCon procedures. The RSOS(s) will be included as documentation. Any final sample location that does. not meet t.he surface release 
criteria will be submitted to the Core Team for concurrence or determination of further action. 

Accessibility for sampling is a constraining factor. Sampling of the excavation walls may be impeded due to excavation wall accessibility by both 
personnel and equipment. Sidewall sampling will be performed via excavator sampling. Accessibility to the excavation floor by personnel may be 
impeded due to the width of the excavation not being sufficient to use a man-box for access. Where sufficient volume of soil exists and is accessible 
with an excavator a soil sample will be taken otherwise a surface survey (swipe and direct) will be performed utilizing methods available from atop the 
excavation. Potentially impacted work area atop the excavation, where excavated materials were loaded into haulers, and are not hard surfaces (i.e., 
concrete and asphalt) are shown as part of the SU. Potentially impacted work area atop the excavation, where excavated materials were loaded into 
haulers, and are hard surfaces (i.e., concrete and asphalt) will be surveyed and released per RadCon procedures in accordanc~ with DOE Order 
5400.5 and Mound 2000 Work Plan Appendix A Table 1. 

In-process sampling events (Characterization and Remedial Action Support Survey (RASS) samples) will be conducted during the entire PRS 
remediation. Those samples will undergo gamma spectrometry analysis to guide actions. RASS sampling of the remediated areas were used to 
determine if the FSS (verification) sampling could be conducted. For SU2 and SU3 scanning will be accomplished via surrogate sampling on a 15 foot 
triangular grid which is offset from the final status survey grid coordinates by 7.5 feet easting (15/2) and 6.495 feet northing ((15*0.866)/2). If a value is 
observed to be above the CO the area will be excavated to "clean" sampling locations and then re-sampled. See Attachment C for surrogate sampling 
location information. · 

The SUs will be laid out and walked down prior to the approval of the Post-Excavation SUO. At this time any changes due to bank or stream location 
· considerations will be investigated, negotiated, and incorporated. 

The plan is to place all facets of the Storm Drainage System back into service upon completion of verification sampling. Most of the plant remediation 
projects, which supply storm water to this system, will be nearing completion and present a low possibility for recontamination. Those areas, which are 
not complete, will require monitoring of potential contamination sources and the appropriate storm water pollution prevention measures/plans must be 
put in place to guard against cross-contamination. 
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APPENDIX D 

RSDSs 

RSDSs: Obstruction swipe/directs for Scan Surrogate locations PRS67-029, 30, & 33 and final 
verification obstruction locations SU2FSS019, SU2FSS020, SU2FSS021 RSDSs 
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• 
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RADIOLOGICA'- SURVEY DATA SHEET 
LOCATION: (BLDGJAREA/ROOM) p - 6 '1 
PURPOSE: ~/LJL£R .SCI9/'tl, .b.;££CT ~/tL>/11/ GS T./IK,E,N 

.A'r .SA/1'1/-'~£ ~hi/7'3'" ':Q/' 2 9, 3.t.,t"" 3 3 D.u£ 

TO G/MVC:L /1/Vb Coi\ICK..eT£ RCI/11:> W'A ~ 

Tne Bicron FIDLER or Sodium Iodine is used as an 
indicator only : 

6'/CA!!CIAI' .I"'";L>..t.e.R: .B;cEJ. /$0 c,o""''', 
Ch- / Pv_ 6K CPAf Ch- our r.-7_ 

MAP/DRAWING 

ALL .Su,.er:-AcE A?£Avr.i/Gs # L~ 34' 3., 
,., -i ~ :I~ 

AT t::J/2 /.3t£:~oW Sk~. 

.LJ//c.c!(;.7 /?G'AD/NGS: 

. ·· <>< O,LJPA1 /;oo c~ 1.... 

4 - i',2>.P~ /.;oo c-"'ft.... 

Pa~e 1 or _1:::_ 

SURVEY NO. 05 -ER- / 70 
RWPNO. 

DATE: /-.29- 05 

TIME: 0 i? 3 0 hrS 
NIA = not applicable N/0 = Non detectable 

COPY 
PRlB21 PRSl022 PRSl02J P 

Z5'"l92G PRlB27 ""l~' . 
. .• .. .- ~· 

-ez.q . :~le~ · PRl031 

.·· ... •' 

.· .-
... _ .. -~ -' : :-·.::-7::':' ~·- ~ ~ 

·.....__- ·--··-. - -~~·--·· ..... 

LEGEND: # = mremlhr (y) whole body 

# E = mremlhr (j)+n+y) extremity on 
contact 

INSTRUMENTS USED 

Instrument Serial Number Cal. Due Date 

2360 S7(')"--- 5 ?-/ .Y. /CJ-.?.t - o'1!l 

3030 
ii:!lcron 

57"16 5-2.5-05 

!l;tn.l I=D I M.., I 3763- 3996 f- 9-05 

A ,4 /1 

,._/ ,N #' 

ML-9620 (2198) 

vJ~<5cr Rc,.L 
<>< 0, L>P;i{ / ~ 
/.{ :q,· .?l_,t>Aif) / C-. 

.l::J;!lecr R£1"9.t>rNGS. . . ,_ 

C>( -<!., .L>P..A-1 //00 C,.Af Z. 

.--:$-<.?_, .DPA1 / /c;IO C ~ z.. 

ffi. = mremlhr neutron 

@ air sample number 

@ = swipe number 

8 or tp = direct contamination 
measurement in ~m1100cm2 



COPY 
\

Survey No. . 

. C) ~ - £ /(~- / 7 ,, 
., l 

Page £.- of ..!:=_ 

RADIOLOGICAL SURVEY DATA SHEET (cont} . 
Swipes I"~'"",.......... 1 ~ Swip r.uJ.Jrrv ruuo;m·J -~-

_Sam~ie # 'Pir Alpha Tritium sample# IVY AI ph Triti~ ~ 

/ L. 0 /'/.;(1 ,.P.N~-ti-(.)21 ~-t~ ~ 
2 C) 0 /'//} I/'J?S-l7 o-33 p I( \ 
~ L) a _-V'/} I PI( s {.~- 05 if- \ 

f\ \ 
\ \ 
\ \ 
\ \ 
\ 1\ 
\ \ 

\ 
\ \ 
\ \ 
\ \ 

\ \ 
1\ \ 

\ \ /' 

\ \ A 
\ L2 \! • )... ,~ I \ 
I IV \ ;v \ 7 \ 

\ \ 
\ \ 
\ \ 
\ 'I 

1\ 
\ \ 
\ \ 
\ \ 
\ \ 

\ \ 
\ \ 

\ \ 
\ \ 
\ \ 

NOTES: 
1. See MD-80036 10002 for calculations of WB, extremity and skin dose rates. 
2. To request RO Count Room analysis for ~fy. 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 not needed, mark NIA. :Jl /~ 
ML-9620A(4-9B) AJbf.V"Z.'tt 

' ' 
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RADIOLOGICAL SURVEY DATA SHEET Page 1 or d-. 
LOCATlON:(BlDO./ROOM/AA.EA) ~ _ (p l 
PURPOSE: 

(100 

MAP I DRAWING 

NoTE ~ sc' L L'~-. A-s· 
c c v (/t:::Vfl:.:IJ .4 r 
s LL- 2- t- s _c;· 2_ 4 
ULt~J-ocK ("' 

A-L&o 
SU2FSS37 SU2FSS38 ASU2FSS3'i ASU2rSS4 

Ji.. A • • 

J...U2FSS28.,U2FSS2'li..U2FSS30J;(U2FSS31 

LEGEND: II o:: mrem/hr (T) whole body 

I••.C•w••to•ll 

tiE= mrem/hr Ul+TJ+r) extrem~y on <XJntact 
K =factor of 1000 

= radiological boundary 

INSTRUMENTS USED 

ML-9610 {2-98) Comput"r Oen.,.,.ted 

~ 
~ 

= mremlhr neutron = swipe number 



lsurvevNoO 5- ~~~ 0200 

RADIOLOGICAL SURVEY DATA SHEET (cont) . 
Removable Contamination· 

Page ;J-. of~ 

'":~ ·~ •a.Jie C;...,_ .... .:U:.,, 

Swipes (dpm'100cm'l I $~~~~~~~~~~~~~~~?#~W~~~ 
Sampletl Pfr Aloha M (4 Comments 

Swipe:; (Opm. ovv._.,-1 

~ Sample II Pfr Aloha ""'• w .. ~ nts 

. 

I 40 0 ~2~~/CJ 
7- 22 0_ 1~2~?20 \~ 

-~ ?o 0 [~02~7 2-( \ 
A- do n lsuzK-724- _\ 

\ \ 
\ \ 
\ \ 

\ \ 
\ 1\ 

\ \ 
i\ \ 
\ \ 
\ \ 

\ 
\ 

\ \ 
\ ' \ / 
~I~ 'tJJl 

\ \j l'i ''E. 
I'\ 

\ 
\ \ 
\ \ 
\ \ : 

\ \ 
\ 
~ \ 
\ \ 

. ., \ \ 
\ \ 

\ 
\ 
\ 
_i 

\ 
\ 
~-
~ 

'\. 

UN tiS /l'v' D!l/11 • 1. See MD-60036 10002 101' calculations orWB, extremity and sldn dose rates. . · I 
2. To request RO Count Room analy61s for piT, alpha 01' b1tlum, ~ve column blank. Mart coluiTVl NJA If nol needed. If count room pc1ntout 0 

ret>W are attached, wrlle ·see attached' hoolumn. · 
3. AMotate s~al sample type (e.g., soil, water), spedalldenllflen; or otherwise In Comments. If needed, mar1c NJA. 

ML-96201\ (4-98) 
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RADIOLOGICAL SURVEY DATA SHEET Page I of__£_ 

LOCATION: (BLDG./AREA/ROOM) ff_~( b 7 

DATE: /1 {)3 05 
TIME: j() 3 () 

MAP/DRAWING 

2.. 3bO 5?::.<-l..h<- ki-;o.-'.;j, : 

a.fpllt; - /11>~- ~ 2 Cf'i" ; IlL: tg CJ""" 

.IJ:£1/f -,b/Cb; II3 <f''" ;!Ji ': 20 Cf, .. 

LEGEND: # = mrem/hr (r) whole body 

#E = mrem/hr (P+TJ+r) extremity on contact 

INSTRUMENTS USED 

Instrument Serial Number CaL Due Date 

2 3 (:.0 5'(.12../57/lj 01 o5 oG. 

3030 5"f'22 07 I? ot ----- {). 

~ 
tV ----ML-9620 (2·98) 

1 
I 

N 
j 

COPY 
= mrem/hr neutron 

r.:\_ 
. . \.!!..) =swipe number _, 

= air sample number 
a or/p =direct cont. '" 
v::y measurement in dpm/1 00cm2 



Page _ 2_ of _b_ lsurver No. 

. OS 03 {:.ft 

RADIOLOGICAL SURVEY DATA SHEET (cont.) 

-~ ~. 

' PIT 

\ 
Swipes (01 rrv 1uuan·1 \ 

' fJT AlpM (' 
1 < DL 0 J1'.P11.1Lr ~6 

\ 2 3~ 

\ 3 38\ 
\4 39 \ 

5\ 40 

6\ 41 \ 
7 \ 42 \ 
8 43 \ 
9 \ 44 \ 
10 \ 45 
11 \ 46 \ 
12 \ 47 \ 
13 [\ 48 \ 
14 \ 49 \ 
15 \ 50 \ I 
16 \ 51 -;\ r 
17 \ II 52 ~ I '\ 
18 lf 53 I \ 
19 !. J vl 54 \ 
20 /\( \ 55 \ 
21 \ 56 \ 
22 \ 57 \ 
23 \ 58 \ 
24 \ 59 \ 
25 \ 60 \ 
26 \ 61 \ 
27 \ 62 \ 
28 \ 63 \ 
29 \\ 64 \ 
30 \ 65 \ 
31 \ 66 \ 
32 \ 
33 \ 

67 r-] "'):IV \ 
68 ~'IIIII ..,.. . \ 

34 \ 69 \ 
35 \ 70 \ 

~: 3030 # 5" !' l2. alpha Bkg 0, 0 Ct o. -5' DL 0.0 MDA !5.3 

Beta Bkg 2. 7. O Ct o,5 DL 39,1' MDA 95'.-f· 

~ - : • 
1. See MD:.S0036 10002 for calculations Qf WB, extremity and akin dose ratas. 
2. To request RO Count Room analysis tor Pll. alpha or tritium, leave column blank. Maltl column NIA H not needed. If count room prlnlout o1 re 

are atlached, write "see altac:hecr In colwnn. 
3.· Annotala special ~Ia type (e.g., aall, water), special identifiers or othecwiM In Comments. If not needed, mark NIA. 

ML-9620 (._98) 



• 

• 

• 

· ·- Spreadsheets (includes recalculation of N): . 

SU 1 Revised Spreadsheet 

SU2 Revised Spreadsheet 

SU3 Revised Spreadsheet 

SU4 Revised Spreadsheet 

SU6 Spreadsheet 

. APPENDIX E 

STATISTICAL INFORMATION 

95% UCL for SU2/Pu-238, SU3/Pb-210, SU4/Pb-210, SU4/Ra-226, SU6/Pu-238 

Sign Test for SU2/Pu-238, SU3/Pb-210, SU4/Pb-210, SU4/Ra-226, SU6/Pu-238 

Retro Curves for SUs 1-4 and SU6 



~ -...J 
~ 
~ 
...0 

I 

Sa"lple Standard 
Deviation (~) Radionuclide 

Ac-227+0 
Am-241 

Ce-141 
Cs-137+0 

Co-60 
Cu-244 

1.29 Pb-210+0 
Np-237+0 

Ni-95 
16.07 Pu-238 

Pu-239/240 
Pa-231+0 

0.59 Ra-226+0 
Ra-228 

0.32 Th-228+0 
0.27 Th-230+0 · 

I 0.25 Th-232+0 
' 

U-233+0 
U-234 

U-234+0 
u~235 

I U-235+0 
U-238 

U-238+0 
Bi-207 

Bi-210m 
Tc-99 
Sr-90 

PRS.1MARSSIM 

Cleanup 
Objective 

4.6 
63 

38 
3.8 
0.7 
92 
7.4 
10.4 . 
2.5 I 

55 
62 
4 

2.9 
2.1 
2.6 
2.8 
2.1 
4.8 

106.1 

2 
16.11 
3.2 

121.2 
2.2 ' 

1.2 
8.3 

2140 
94.72 

Units 
(pCi/g) 
(pCi/g) 

(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCilg) 
(pCi/g)1 

(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 

(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 

Estimate (N) - Sign Test 
Type I Error 0.05 DCGL --1 

z,.alpha 1.645 

Type II Error 0.2 
z,.bela 0.842 

EffectiveC ·OMj(s) 

I:BGR 

Delta 
(s) 
Rei Shift 
(N) 

Sign p[ 0.8643341 

~llllll!lfi> liMe 1i<Jtlj ,li!l!i!iti,., ft>l) 1 

0.50 

0.50 
0114 

1.130 
15.00 

' --

Area Factor adjusted (N) 206 

Sample Grid Spacing 

Grid Length 5. 7 m 

I 

SU Area B57 m
2 

Grid Height 4. 9 m 

SU Area 
Grid Length 
Grid Height 16. 1 ft 

PRS ,- -671 Survey Unit r=-1] 

• 9/26/05.4 AM 



~ -.....,) 
-~ 

~ 

• 
Sample Standard 

Deviation (s) Radionuclide 

Ac-227+0 
Am-241 

Ce-141 
Cs-137+0 · 

Co-60 
Cu-244 

1.29 Pb-210+0 
Np-237+0 
· Ni-95 

16.07 Pu-238 
Pu-239/240 
Pa-231+0 

0.59 Ra-226+0 
Ra-228 

0.32 Th-228+0 
0.27 Th-230+0 
0.25 Th-232+0 

U-233+0 
U-234 

U-234+0 
U-235 · 

U-235+0 
U-238 

U-238+0 
Bi-207 

Bi-210m 
Tc-99 
Sr-90 

PRS67SU2MARSSIM 

Cleanup 
Objective 

4.6 
63 

38 
3.8 
0.7 
92 
7.4 
10.4 
2.5 
55 
62 
4 

2.9 
2.1 
2.6 
2.8 
2.1 
4.8 

106.1 

2 
16.11 

3.2 
121.2 
2.2 . 

1.2 
8.3 

2140 
94.72 

Units 
(pCi/g) 
(pCi/g) 

(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g} 
(pCilg) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
·(pCi/g) 

(pCilg) 
(pCi/g) I 

(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCilg) 
(pCi/g) 
(pCi/g) 
(pCi/g) 

• 
r 

' 

I 

Type I Erro 
z,.alph 

Type II Erro 

z1·bela 

0.05 
1.645 

0.2 
0.842 

'--------~--

Effective! - n 0~44j(s) 

Sign p[0.864334j 

Estimate (N) Sign Test 
DCGL --1 

LBGR 

Delta 
(s) 

Rei Shift 
(N) 

0 50 

0.50 

0.44 

1.130 
15.00 

·. ~~~tbie ~~~t.(Je~ 
" . . . . ·. ·.. I 

. ~·~::{::tt-: ':·:-.: ::j·. . . \ . ,:;\ . ' 

Area Factor adjusted (N) 214 

Sample Grid Sp.acing 

SU Area El79 m
2 

Grid Length 5.8 m 
Grid Height 5.0 m 

PRS I ... -3?!1 

/ 

SU Area 
Grid Length 
Grid Height 16.4 ft 

Survey Unit I 2] 

• 

!' 

9126105 10:38 AM 



~ --....) 
~ ~ 

l 

Sample Standard 
Deviation (~) Radionuclide 

Ac-227+0 
Am-241 

Ce-141 
Cs-137+0 

Co-60 
Cu-244 

1.29 Pb-210+0 
Np-237+0 

Ni-95 
16.07 Pu-238 

.: Pu-239/240 
Pa-231+0 

0.59 Ra-226+0 
Ra-228 

0.32 Th-228+0 
0.27 Th-230+0 
0.25 Th-232+0 

U-233+0 
U-234 

U-234+0 
U-235 

U-235+0 
U-238 

U-238+0 · 
Bi-207 

Bi-210m 
Tc-99 
Sr-90 

-·-- ---- -

PRS.MA~SSIM 

Cleanup 
Objective 

4.6 
63 

38 
3.8 

0.7 
92 

7.4 
10.4 
2.5 
55 
62 
4 

2.9 
2.1 
2.6 
2.8 
2.1 .... 
4.8. 

106.1 

2 
16.11 
3.2 . 

121.2 
2.2 . 
1.2 
8.3 

2140 
94.72 

-

Units 
(pCi/g) 
(pCi/g) 

(pCi/g) 
(pCilg) 

(pCi/g) 
(pCilg) 

(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g)· 
(pCi/g) I 

(pCi/g) 
(pCi/g), 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 

Type I Erro 
z,.alpha 

Type II Error 

z,.beta 

0.05 
1.645 

0.2 
0.842 

Effective I 0.441 ( s) 

Sign pj 0.8643341 

Estimate (N) - Sign Test 
DCGL --1 
LBGR 

Delta 
(s) 

Rei Shift 
(N) 

0.50 

0.50 
0.44 

1.130 
15.00 

,1;:~~~trne~I~Kfe~ .I 

Area Factor adjusted (N) 318 

Sample Grid Spacing 

SU Area B61 m
2 

Grid Length 7.1 m 
Grid Height 6.1 m 

PRS I 67] 

• 

SU Area 
Grid Length 
Grid Heig 11 t 

9,272 ft2 

23.1 ft 
20.0 ft 

Survey Unit L 3] 

!' 

9/26/05. AM 



~ --l 
~ 
~ 

1 

• 
Sample Standard 

Deviation (s) Radionuclide 

Ac-227+0 
Am-241 

Ce-141 
Cs-137+0 

Co-60 
Cu-244 

1.29 Pb-210+0 
Np-237+0 

Ni-95 
16.07 Pu-238 

Pu-239/240 
Pa-231+0 

0.59 Ra-226+0 
Ra-228 

0.32 Th-228+0 
0.27 Th-230+0 
0.25 Th-232+0 

U-233+0 
U-234 

U-234+0 
U-235 

U-235+0 
U-238 

U-238+0 
Bi-207 

Bi-210m 
Tc-99 
Sr-90 

PRS67SU4MARSSIM 

Cleanup 
Objective 

4.6 
63 

38 
3.8 

0.7 
92 
7.4 
10.4 
2.5 
55 
62 
4 

2.9 
2.1 
2.6 
2.8 
2.1 
4.8 

106.1 

2 
16.11 
3.2 

121.2 . 
2.2 . 
1.2 
8.3 

2140 
94.72 

,., 

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) 
{pCi/g) 
{pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
{pCi/g) 

(pCi/g) 
{pCi/g) 
{pCi/g) 
(pCi/g) 
{pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 
(pCi/g) 

• 
Type I Error 0.05 

z1-alpha 1.645 

Type II Error 0.2 

zl-bela 0.842 

Effective C --6.44] (s) 

Sign pf 0.864334[ 

'~!Cil!Yt€ tiMe ~~~it<le~ 

Estimate (N) - Sign Test 

DCGL 
LBGR 

Delta 

(s) 
Rei Shift 
(N) 

--
1 

0.50 

0.50 
0.44 

1.130 
15.00 

Area Factor adjusted (N) 197 

Sample Grid Spacing 

SU Area El35 m
2 

Grid Length 5.6 m 
Grid Height 4.8 m 

PRS I 671 

SU Area 
Grid Length 
Grid Height 15.8 ft 

Survey Unit [--~ 

• 

!' 

i 
9126105 10:44 AM 
i 
I 



~ 
...., 

-:-{ 
~ 
~ 

~ 

Sample Standard 
Deviation (s) 

. 1.29 

! 16.07 

. 0.59 

I 0.32 
. 0.27 
. 0.25 

-·.-· .. 

· ::.,/(c,~~ri~., 
Radionuclid,j, ::objective 1 Units 

Ac-227+0 :;1 .·· 4.6 I (pCi/g) 
Am-241 · I'' .. 63 · I (pCi/g) 
Ce-141 t:.·;· . 38/ I (pCi/g) 

Cs-137+0 ·I·., 3.8:·< I (pCi/g) 

Co-60 I '· 0.7: ·•·. I (pCi/g) 
Cu-244 L . 92 ,::;i:> L (pCi/g) 

Pb-210+D. -'I·< .'7.4i:;',; I' .. J!>_Ci/g) 
Np-237+0 ;;·I.~J :·10.4:~' I· (pCi/g)·· . 
. Ni-95 . Lf~'.; 2.5.5Ti I (pCi/g. 
Pu-238 .;; I :: i . . 55 '\tr ;I> (I:>Ci/g 

Pu-239/240 ~:pre.-.. 62 · ··1 '(pCi/g)·· 
Pa-231+0 Y I 4: >'· 'I (pCi/g'' 
Ra-226+0 •'•iii'.>•·· ":· •2-9:'.'1·. I .. lnCijf/n "··~·,. __ ,. · .. -~·-

. Ra-228 ::1_- · 2.1 .•. · I· (pgilg) 
Th-228+0 ·d 2.6'}: I (pCi/g·. 
Th-230+0 'lJ:<; . 2.8 L (pCi/g' 
Th-232+0 . I 2; 1 I (pCi/g 
U 233 0 ···.,I''"'· ··4 8 ·''':fi' I' JnC'r/g' - + . ·.: -'ir ,,,,.;:~ -~ -- I"' 

U-234· .. :iL&;; ,1 06, 1~~---·1 ~l 
U-234+o:>.·d-::i~~',,•./2;t&:t·•-l '_(pbilg).>.: 

· , U-235 . <1·\i,: .16·11;{:: ·1·"--·(pCi/ __ g)_., · ..... -~ ... :.•·.. ·- ' ..•. . - ----

.··· U-235+0. ;,;IJ:Jr,•·.3:2~t\:;,:J.:~:(pCi/g):: 
U-238 :;-r)I1TH";-121:2'J I :: (pCi/g)"' 

U-238+0 ·.· -lr!.;;c :. 2 2, "'i··l_..,(pCi/g):'· ' t~<= ·'·"l>"<h , • .,>~(~M ,, • : 

Bi-207 . ~;zi;;Xw:_.1.2:t+< I <(pCilgt 
Bi-210m ::t&L· 8.3,<'::':ni,,_.,(~Ci/g)' · 

Tc-99. ':,k,:> 2140'\f, I (pCi/g\: · 
Sr-90 ·~-t-:·: 94;72·:; I_ (pCi/gJ'~ 

PRS6.ARSSIM 

Type I Error 0.05 
Zt-alpha 1.645 

Type II Error 0.2 
Zt-beta 0.842 

Effective,- 0.44] (s) 

i~h:_·;:;(~i~ 
i(sf:. 
~;~~ . :~~j~~ ·. -

Estimate (N) - Sign Test 
DCGL --1 
LBGR 
Delta 
(s) 
Rei Shift 
(N) 

0.50 

0.50 
0.44 
1.130 
15.00 

----

Area Factor adjusted (N) 4 72 

Sample Grid Spacing 

SU Area 
Grid Length 
Grid Height 

PRS 

• 

-

[- u67] 

SU Area 
Grid Length 
Grid Height 

13,762 te 
28.2 ft 
24.4 ft 

Survey Unit I 6j 

,. 

9/20/05. PM 



• 

• 

• 

Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
f·liinimum 

Maximum 

Mean 
Median 

Standard Deviation 
Variance 

Coefficient of Variation 

Skewness 

Gamma Statistics 
khat 
k star (bias corrected) 

Theta hat 

Theta star 

nu hat 

nu star 

Approx.Chi Square Value (.05) 
Adjusted Level of Significance 

Adjusted Chi Square Value 

Log-transformed Statistics 
Minimum of log data 

Maximum of log data 

Mean of log data 

Standard Deviation of log data 

Variance of log data 

RECOMMENDATION 

SU2 95% UCL for Pu-238 

Variable: 1.76 

Normal Distribution Test 
30 Shapiro-Wilk Test Statisitic 0 552649 

0.927 30 __ Shariro_~\fl{ilk 5% Critical Value 
0.24 

91 
10.762 

5.985 
16.92262 
286.3751 
1.572442 

Data not no~rnc;; c.~ 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 16.01168 

Gamma Distribution Test 
A-D Test Statistic 

3.968118 A-D 5% Critical Value 
K-S Test Statistic 

0.426519 
0.786604 
0.115832 
0.166145 

0.774092 
0.718905 
13.90274 
14.96999 
46.44552 
43.13431 
29.07262 

0.041 
28.40623 

-1.427116 
4.51086 
1.60597 

1.362174 
1.855517 

K-S 5% Critical Value 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 15.96731 
Adjusted Gamma UCL 16.34188 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data are lognormal at5% significance level 

0.968811 
0.927 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 26.28679 
95% Chebyshev (MVUE)UCL 27.85849 
97.5% Chebyshev (MVUE) UCL 34.75325 
99% Chebyshev (MVUE) UCL 48.29667 

95% Non-parametric UCLs 
CLT UCL 
Adj-CL T UCL (Adjusted for skewness) 
Mod-t UCL (Adjusted for skewness) 
Jackknife UCL 
Standard Bootstrap UCL 
Bootstrap-t UCL 

Data follow gamma distribution (0.05) 
Hall's Bootstrap UCL 
Percentile Bootstrap UCL 
BCA Bootstrap UCL 

15.844 
18.23572 
16.38474 
16.01168 
15.71293 
22.25767 
37.23938 
16.29233 
19.41367 

Use Approximate Gamma UCL 

SU2 PASSED 95%UCL 
for Pu-238 compared to CO of 55 pCI/g 

k/sharedlerlprs67-701suds/prs671post ex sud/SU2 95ud lor Pu.xls 

95% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

24.2294 
30.05676 
41.50347 



Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coefficient of Variation 
Skewness 

Gamma Statistics 
khat 
k star (bias corrected) 
Theta hat 
Theta star 
nu hat 
nu star 
Approx.Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Log-transformed Statistics 
Minimum of log data 
Maximum of log data 
Mean of log data 
Standard Deviation of log data 
Variance of log data 

RECOMMENDATION 
Data are lognormal (0.05) 

Use Student's-t UCL 
Use Modified-t UCL 
Use H-UCL 

SU3 95% UCL for Pb-21 0 

49 
46 

0 68 
7.52 

Variable: 4.17 

Normal Distribution Test 
Shapiro-Wilk Test Statisitic 
Shapiro-Wilk 5% Critical Value 
Data not normal at 5% significance level 

0.696905 
0.947 

1.846939 95% UCL" (Assuming Normal Distribution) 
1.69 Student's-t UCL 2.098517 

1 049979 
1.102455 Gamma Distribution Test 
0 568497 A-D Test Statistic 0.902615 

0.753489 
0.129206 
0.126884 

3.56803 A-D 5% Critical Value 
K-S Test Statistic 
K-S 5% Critical Value 

5.105241 Data do not follow gamma distribution 
4.806281 at 5% significance level 
0.361773 
0.384276 
500.3136 
471.0155 
421.6829 
0.045102 

420.274 

-0.385662 
2.017566 
0.512406 
0.426481 
0.181886 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 2.063012 
Adjusted Gamma UCL 2.069928 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.961979 
Shapiro-Wilk 5% Critical Value 0.947 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 2.046628 
95% Chebyshev (MVUE) UCL 2.327 
97.5% Chebyshev (MVUE) UCL 2.544409 
99% Chebyshev (MVUE) UCL 2.971468 

95% Non-parametric UCLs 
CLT UCL 
Adj-CL T UCL (Adjusted for skewness) 
Mod-t UCL (Adjusted for skewness) 
Jackknife UCL 
Standard Bootstrap UCL 
Bootstrap-t UCL 
Hall's Bootstrap UCL 
Percentile Bootstrap UCL 
BCA Bootstrap UCL 
95% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

2.093662 
2.175356 

2.11126 
2.098517 

2.09012 
2.242182 
3.325869 
2.123673 
2.198367 

2.50076 
2.783669 
3.339389 

SU3 PASSED 95%UCL 
for Pb-210 compared to co of 7.4 pCi/g 

k/sharedler/prs67 • 70/sudslprs67/pos1-exsud/SU3 95ucl for .Pb.xls 

• 

• 

• 



• Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 

SU4 95o/o UCL for Pb-21 0 

Variable: 2.29 

Normal Distribution Test 
64 Lilliefors Test Statisitic 
57 Lillie-fors 5% Critical Value 

0.207475 
011075 

--- ------ - Minimum - --- -- --- --- - - - o 58- -- Da_ta not normal af5% significance fci··i2! - - - -
11.66 

• 

• 

Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coefficient of Variation 
Skewness 

Gamma Statistics 
khat 
k star (bias corrected) 
Theta hat 
Theta star 
nu hat 
nu star 
Approx.Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Log-transformed Statistics 
Minimum of log data 
Maximum of log data 
Mean of log data 
Standard Deviation of log data 
Variance of log data 

RECOMMENDATION 
Data are lognormal (0.05) 

Use H-UCL 

2.018594 
1.395 

1. 764681 

95% UCt. (Assuming Normal Distribution) 
Student's-t UCL 2 386839 

3.114098 Gamma Distribution Test 
0.874213 A-D Test Statistic 1409345 

0.76201 
0.122161 
0.112665 

3.100317 A-D 5% Critical Value 
K-S Test Statistic 
K-S 5% Critical Value 

2.203462 
2.110591 
0.916101 
0.956411 
282.0431 
270.1557 
233.0845 

0.04625 
232.2955 

-0.544727 
2.456164 
0.458646 
0.663851 
0.440698 

Data do not follow gamma distribution 
at 5% significance level 

95% UCLs {Assuming Gamma Distribution) 
Approximate Gamma UCL 2.339643 
Adjusted Gamma UCL 2.34759 

Lognormal Distribution Test 
Lilliefors Test Statisitic 
Lilliefors 5% Critical Value 
Data are lognormal at 5% significance level 

0.084424 
0.11075 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 2.325509 
95% Chebyshev (MVUE) UCL 2.737611 
97.5% Chebyshev (MVUE) UCL 3.072479 
99% Chebyshev (MVUE) UCL 3.730262 

95% Non-parametric UCLs 
CLT UCL 
Adj-CL T UCL (Adjusted for skewness) 
Mod-t UCL (Adjusted for skewness) 
Jackknife UCL 
Standard Bootstrap UCL 
Bootstrap-t UCL 
. Hall's Bootstrap UCL 
Percentile Bootstrap UCL 
BCA Bootstrap UCL 
95% Chebyshev {Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
99% Chebyshev {Mean, Sd) UCL 

2.381424 
2.472766 
2.401086 
2.386839 
2.369251 
2.555357 
2.660489 
2.402656 
2.478281 
2.980102 
3.396147 
4.213388 

SU4 PASSED 95%UCL 
ror PD-21 o comparea to co or 1.4 pCt/g 

k/sharedler/prs67 -70/sudslprs67/post-exsud/SU4 95ucl for Pb.xls 



SU4 95°/o UCL for Ra-226 

Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coefficient of Variation 
Skewness 

Gamma Statistics 
khat 
k star (bias corrected) 
Theta hat 
Theta star 
nu hat 
nu star 
Approx.Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value .. 

Log-transformed Statistics 
Minimum of log data 
Maximum of log data 
Mean of log data 
Standard Deviation of log data 
Variance of log data 

RECOMMENDATION 

64 
57 

0.57 
3.91 

1.630156 
1.46 

0.694154 
0.481849 

042582 
1 255913 

6.303887 
6.018809 
0.258595 
0.270844 
806.8975 
770.4075 
706.9853 

0.04625 
705.5959 

-0.562119 
1.363537 
0.407268 
0.404287 
0.163448 

Data follow gamma distribution (0.05) 

Use Approximate Gamma UCL 

SU4 PASSED 95%UCL 
for Ra-226 compared to CO of 2.9 pCI/g 

K/shared/er/PRS67·701SUOsJPRS67/post-ex/SU4 95ucllor Ra.xts 

Variable: 1.26 

Normal Distribution Test 
Lilliefors Test Statisitic 
Lilliefors 5% Critical Value 
Data not normal at 5% significance level 

0.126881 
0 11075 

95% UCL.(Assuming Normal Disiribution) 
Student's-t UCL 1 775009 

Gamma Distribution Test 
A-D Test Statistic 
A-D 5% Critical Value 
K-S Test Statistic 
K-S 5% Critical Value 
Data follow gamma distribution 
at 5% significance level 

0.442468 
0.752976 
0.082014 
0.111599 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 1.776394 
Adjusted Gamma UCL 1. 779892 

Lognormal Distribution Test 
Lilliefors Test Statisitic 
Lilliefors 5% Critical Value 
Data are lognormal at 5% significance level 

0.060065 
0.11075 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 1.787421 
95% Chebyshev {MVUE) UCL 1.999639 
97.5% Chebyshev {MVUE) UCL 2.160262 
99% Chebyshev (MVUE) UCL 2.475775 

95% Non-parametric UCLs 
CLT UCL 
Adj-CL T UCL (Adjusted for skewness) 
Mod-t UCL {Adjusted for ·skewness) 
jackknife UCL 
Standard Bootstrap UCL 
Bootstrap-! UCL 
Hall's Bootstrap UCL 
Percentile Bootstrap UCL 
BCA Bootstrap UCL 
95% Chebyshev {Mean, Sd) UCL 
97.5% Chebyshev {Mean, Sd) UCL 

99% Chebyshev (Mean, Sd) UCL 

1.772879 
1.787434 
1.777279 
1.775009 
1.769958 
1.799146 
1.791961 
1.784375 
1.784531 
2.008374 

2.17203 

2.493499 

• 

• 

• 



SUS 95% UCL for Pu-238 

• Data File Variable: 0.2 

Raw Statistics Normal Distribution Test 
Number of Valid Samples 78 Lilliefors Test Statisitic 0.24312 

_______ . ~~~ber:._ o~ Un~gue Samp~es _ __ __ _ 7 4 Lilliefors 5% Critical Value 0.10032 
.Minimum _ ()01- -_bafa no-t norrrial-3E 5°/;;-_-sigr=ilflcance fever-.- _---_- ----_ -- ---~----_-_----~-

• 

• 

Maximum 157 
Mean 
Median 
Standard Deviation 
Variance 

14.09256 
8.36 

20.22484 
409.0442 
1.435143 

95% UCl (Assuming Normal Distribution) 
Student's-t UCL 17.90517 

Gamma Distribution Test 
A-D Test Statistic Coefficient of Variation 

Skewness 4.80119 A-D 5% Critical Value 
K-S Test Statistic 

0.31005 
0.802311 
0.057898 

0.10576 Gamma Statistics 
khat 
k star (bias corrected) 
Theta hat 
Theta star 
nu hat 
nu star 
Approx.Chi Square Value (.05) 
Adjusted Level of Significance 
Adjusted Chi Square Value 

Log-transformed Statistics 
Minimum of log data 
Maximum of log data 
Mean of log data 
Standard Deviation of log data 
Variance of log data 

RECOMMENDATION 

0.6588 
0.642009 
21.39126 
21.95073 
102.7728 
100.1534 
78.06069 
0.046923 
77.69486 

-4.60517 
5.056246 
1.720415 
1.746546 
3.050423 

Data follow gamma distribution (0.05) 

Use Approximate Gamma UCL 

SUS PASSED 95%UCL 
for Pu-238 compared to CO of 55 pCilg 

k/aharedler/prs67-70/sudslprs67/post-ex sud/SUS 95ud lor Pu.xts• 

K-S 5% Critical Value 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 18.08103 
Adjusted Gamma UCL 18.16617 

Lognormal Distribution Test 
Lilliefors Test Statisitic 
Ulliefors 5% Critical Value 
Data not lognormal at 5% significanc~ level 

0.112942 
0.10032 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 47.20307 
95% Chebyshev (MVUE) UCL 55.2501 
97.5% Chebyshev (MVUE) UCL 68.55532 
99% Chebyshev (MVUE) UCL 94.69084 

95% Non-parametric UCLs 
CLT UCL 
Adj-CLT UCL (Adjusted for skewness) 
Mod-t UCL (Adjusted for skewness) 
Jackknife UCL 
Standard Bootstrap UCL 
Bootstrap-t UCL 
Hall's Bootstrap UCL 
Percentile Bootstrap UCL 
BCA Bootstrap UCL 
95% Chebyshev (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd) UCL 
99% Chebyshev (Mean, Sd) UCL 

17.8593 
19.18951 
18.11265 
17.90517 
17.86354 

20.339 
35.64077 
18.06846 
19.40013 

24.0745 
28.39369 

36.8779 



SU2/ Pu-238 

co 
Hot Spot 
MaxObs 

Mean 
Standard Deviation 

Number of Samples 

Sign Test for PRS 67 

Offsite analysis (pCi/g) Sign Test 

55 
165 
91 

10.762 
16.07 

30 

Sum: 22 
Adj. N 30 
k Crit 20 

(from Table 1.3 MARSSIM) 
. P/F . PASS 

COC: Pu-238/ SU2 

• 

• 

•-



Sign Test for PRS 67 COC: Pb-210 I SU3 

• PRS 67 
SUJ/ Pb-210 

Offsite analysis (pCi/g) 
Sign Test 

Sample ID Pb-21 0 result Pb-210 MDA 

SU3FSS001 4.17 0.64 + 

SU3FSS002 1.66 0.69 + 

SU3~SS003 1.65. 0.38. + 

-· - SU3FSS004 ·1.78· 0.57- .+ 

SU3FSS005 1.40 0.70 + 

SU3FSS007 1.15 0.72 + 

· SU3FSS008 1.28 0.70 + 

SU3FSS009 1.26 0.96 + 

SU3FSS010 1.04 0.90 + 

SU3FSS011 1.33 0.92 + 

SU3FSS012 1.90 0.66 + 

SU3FSS015 1.67 0.85 + 

SU3FSS016 1.96 0.68 + 

SU3FSS017 1.03 0.59 + 

SU3FSS018 2.42 0.73 + 

SU3FSS019 1.56 0.90 + 

SU3FSS026 2.29 0.86 + 

SU3FSS027 1.22 0.57 + 

SU3FSS029 '1.94 0.80 + 

SU3FSS030 2.55 0.64 + 

SU3FSS031 1.34 0.69 + 

SU3FSS032 1.10 0.75 + 

SU3FSS040 0.77 0.62 + 

SU3FSS041 2.10 0.70 + 

SU3FSS042 2.39 0.78 + • SU3FSS043 2.04 0.77 + 

SU3FSS044 1.78 0.80 + 

SU3FSS045 2.54 1.09 + 

SU3FSS046 1.14 1.00 + 

SU3FSS047 2.02 0.86 + 

SU3FSS048 2.76 1.01 + 

SU3FSS049 3.02 0.73 + 

SU3FSS051 2.04 0.74 + 

SU3FSS052 ioo 0.94 + 

SU3FSS055 2.40 0.88 + 

SU3FSS063 1.69 0.65 + 

SU3FSS064 1.94 0.97 + 

SU3FSS065 1.82 0.66 + 

SU3FSS068 1.85 0.91 + 

SU3FSS069 1.12 1.12 + 

SU3FSS077 2.03 0.82 + 

SU3FSS078 1.09 0.70 + 

SU3FSS079 1.29 0.59 + 

SU3FSS084 1.42 0.69 + 

SU3FSS085 0.68 0.67 + 

SU3FSS086 0.95 0.78 + 

SU3FSS087 1.47 0.61 + 

~§JJA!i§~Q.8~jii:;J,k;;~ -

SU3FSS090 0.93 0.63. + 

co 7.4 Sum: 47 
Hot Spot 19.8 Adj. N 49 
Max Obs 7.52 k Crit 30 

• Mean 1.85 (from Table 1.3 MARSSIM) 

Standard Deviation 1.29 P/F PASS 
Number of Samples 49 



PRS 67 
SU4/ Pb-210 

Sample 10 
SU4FSS024 

SU4FSS025 

SU4FSS026 

SU4FSS027 

SU4FSS028 

SU4FSS029 

SU4FSS030 

SU4FSS036 

SU4FSS037 

SU4FSS038 

SU4FSS039 

SU4FSS040 

SU4FSS041 

SU4FSS042 

SU4FSS043 

SU4FSS044 

SU4FSS045 

SU4FSS046 

SU4FSS047 

SU4FSS048 

SU4FSS049 

SU4FSSOSO 

SU4FSS051 

SU4FSS052 

SU4FSS053 

SU4FSS054 

SU4FSS055 

SU4FSS056 

SU4FSS057 

SU4FSS058 

SU4FSS059 

SU4FSS060 

SU4FSS061 

SU4FSS062 

SU4FSS063 

SU4FSS064 

SU4FSS065 

SU4FSS066 

SU4FSS067 

SU4FSS068 

SU4FSS069 

SU4FSS070 

SU4FSS071 

SU4FSS072 

SU4FSS073 

SU4FSS074 

SU4FSS075 

SU4FSS076 

SU4FSS077 

Sign Test for PRS 67 

Offsite analysis (pCilg) 
Sign Teat 

Pb-210 result Pb-210 MDA 

2.29 110 + 

1.77 0 97 + 

2 39 1 00 + 

302 1.13 

5.88 1 16 

2.72 0.88 
0.61 0 47 

1.31 084 

0.94 0.52 + 

0.58 0 42 .. 
2.59 0.97 .. 
1.35 1.08 + 

138 0.70 .. 
1.22 0.80 + 

1.50 0.56 + 
0.78 0.49 + 

1.21 0.59 .. 
0.61 0.60 + 
1.49 0.83 .. 
1.33 0.72 + 
1.17 0.74 + 

1.31 0.61 + 

1.11 0.88 + 
0.79 0.76 + 
1.13 0.71 + 
0.69 0.56 + 
0.90 0.55 + 
0.66 0.66 + 
1.38 0.70 + 
0.71 0.71 + 
0.69 0.69 + 
1.96 0.71 + 

1.76 1.07 .. 
1.71 0.86 + 
1.36 0.73 + 
2.28 0.77 + 
5.61 1.79 + 
5.33 1.62 + 
3.05 0.73 + 

2.90 0.61· + 
0.78 0.61 + 
2.03 0.84 + 
4.08 0.85 + 
1.41 0.72 + 
2.87 0.92 + 
4.29 0.77 + 
4.32 0.87 + 
1.94 0.80 + 

SU4FSS078 1.16 0.52 + 

SU4FSS080 1.86 0.71 + 
SU4FSS081 1.19 0.60 + 
SU4FSS082 

SU4FSS083 

SU4FSS084 

SU4FSS085 

SU4FSS086 

SU4FSS087 

SU4FSS088 

SU4FSS089 
ov .. rooo:>o 

SU4FSS091 

SU4FSS092 

co 
HotSpot 
MaxObs 

Mean 
s..ncs.rd Deviation 

Number ol Samples 

2.45 

1.91 

1.96 

0.76 

0.61 

4.07 

0.80 

1.56 
o.o:; 

0.99 

0.71 

7.4 
19.8-

11.66 
2.02 

1.29 
.64 

0.61 + 
0.76 + 

. 0.66 + 
0.38 + 

0.44 + 
0.90 + 
0.88 + 

0.64 + 
0.40 

0.92 + 
0.57 + 

Sum: 63 
Adj:N 64-
k Crit 39. 

(from Table 1.3 MARSSIM) 

PtF PASS 

COC: Pb-210 I SU4 

• 

• 

• 



Sign Test for PRS 67 COC: Ra-226 I SU4 

• PRS 67 
Offsite analysis (pCi/g) 

SU4/ Ra·226 Sign Test 

Sample 10 Ra-226 result Ra-226 MDA 

SU4FSS024 1.26 1.26 .. 
SU4FSS025 2.23 096 + 

SU~FSS026 2.69 ,_27 + 

-· SU4FSS027 2.15 1:19 + 

-·· ; · .· SU4FSS028 '· : .. · .;_ ..• :.o3.00 : •.•. : -.. ·-.1.10 •.. ·.•'" 
SU4FSS029 2.30 1.19 .. 
SU4FSS030 2.56 1.02 + 

SU4FSS036 0.65 0 53 + 

SU4FSS037 2.06 0.93 + 

SU4FSS036 1.05 0.58 + 

SU4FSS039 1.19 0.46 + 

SU4FSSQ40 2.31 1.13 + 

SU4FSS041 2.06 1.14 + 

SU4FSS042 1.90 0.62 + 

SU4FSS043 2.66 0.65 + 

SU4FSS044 1.21 0.63 + 

SU4FSS045 0.63 0.63 + 

SU4FSS046 1.44 0.73 + 

SU4FSS047 1.73 0.63 + 

SU4FSSQ46 2.10 0.65 + 

SU4FSS049 0.96 0.75 + 

SU4FSS050 1.62 0.74 + 

SU4FSS051 1.22 0.73 + 

SU4FSS052 1.36 1.06 + 

SU4FSS053 1.22 0.70 + 

SU4FSS054 1.69 0.73 + 

SU4FSS055 0.61 0.63 + 

SU4FSS056 2.05 0.59 + 

SU4FSS057 0.93 0.62 + 

SU4FSS056 1.79 0.69 + • SU4FSS059 1.19 0.72 + 

SU4FSS060 1.49 0.70 + 

SU4FSS061 1.02 0.76 + 

SU4FSS062 1.56 1.10 + 

SU4FSS063 1.25 0.79 + 

SU4FSS064 2.36 0.64 + 

SU4FSS065 1.31 0.62 + 

~-'.;)', .. :~J~ ;~~~~~ -. 

~'tii\!!I'SU4.F.&S067~~ '~±';"3:91j;i!-(,') ~~.$1:7@ft -
SU4FSS068 1.06 0.64 + 

SU4FSS069 0.92 0.72 + 

SU4FSS070 1.45 0.66 + 

SU4FSS071 1.20 0.88 + 

SU4FSS072 1.33 0.77 + 

SU4FSS073 1.52 0.82 + 
SU4FSS074 2.27 1.16 + 
SU4FSS075 1.11 0.77 + 
SU4FSS076 1.68 0.63 + 
SU4FSS077 2.39 0.78 + 

SU4FSS076 1.29 0.70- + 
SU4FSS079 1.32 0.94 + 

SU4FSS080 0.96 0.75 + 
SU4FSS081 0.86 0.64 +. 

SU4FSS062 1.26 0.79 + 

SU4FSS063 2.30 0.81 + 

SU4FSS064 1.47 0.76 + 

SU4FSS065 0.6; 0.49 + 

SU4FSS086 1.10 0.52 + 

SU4FSS067 1.49 0.65 + 

SU4FSSOB8 1.64 0.72 + 

SU4FSS069 1.41 0.67 + 
OU-4~00000 o.c;- O.G7 ... 
SU4FSS091 1.74 0.92 + 

• SU4FSS092 1.66 0.57 + 

co 2.9 Sum: 61 
HotSpot 4.7 Adj. N 64 
MaxObs 3.91 kCrit 38 

Mean 1.63 (from Table 1.3 MARSSIM) 

s-Deviation 0.59 PIF PASS 
Numbero!Sam!N• 64 



PRS67 
SU6/ Pu-238 

Sample 10 

SU67SCR27J 

SU6PRS6701 
SU6PRS6702 
SU6PRS6703 
SU6PRS6704 
SU6PRS6705 
SU6PRS6706 
SU6PRS6707 

SU6PRS6708 
SU6PRS6709 
SU6PRS6710 
SU6PRS6711 
SU6PRS6712 
SU6PRS6713 
SU6PRS6714 

SU6PRS6715 
SU6PRS6716 
SU6PRS6717 
SU6PRS6718 
SU6PRS6719 
SU6PRS6720 
SU6PRS6721 
SU6PRS6722 
SU6PRS6723 
SU6PRS6724 
SU6PRS6725 
SU6PRS6726 
SU6PRS6727 
SU6PRS6728 
SU6PRS6729 
SU6PRS6730 
SU6PRS6731 
SU6PRS6732 

;l~h~";;':iSIJ6PRS6733~:~t¥!: 

SU6PRS6734 
SU6PRS6735 
SU6PRS6736 
SU6PRS6737 
SU6PRS6736 
SU6PRS6739 
SU6PRS67.a 
SU6PRS6741 
SU6PRS6742 
SU6PRS6743 
SU6PRS6744 
SU6PRS6745 
SU6PRS6746 
SU6PRS6747 
SU6PRS6746 
SU6PRS6749 
SU6PRS6750 
SU6PRS6751 
SU6PRS6752 
SU6PRS6753 
SU6PRS6754 
SU6PRS6755 
SU6PRS6756 
SU6PRS6757 
SU6PRS6758 
SU6PRS6759 
SU6PRS6760 
SU6PRS6761 
SU6PRS6762 
SU6PRS6763 
SU6PRS6784 
SU6PRS6765 
SU6PRS6766 
SU6PRS6767 
SU6PRS6768 
SU6PRS6769 
SU6PRS6nO 
SU6PRS6n1 

SU6PRS6n2 
SU6PRS6173 
ouornoo,. ..... 

SUBPRS6n5 
SU6PRS6n8 

SU6PRS6m 

co 
Hot Spot 
MaxOba 

Melin 
lllondoid tlrAokl 
-ols...poo 

Offsile analysis (pC~g) 
Sign Teal 

Pu-238 result Pu-238MOA 

0.20 0.05 

32.10 0.04 + 

27.90 0.04 + 

39.50 0.05 + 

2.57 0.07 + 

31 .• 0 0.05 + 

39.a 0.04 + 

15 20 003 + 

20.00 C03 + 

5.23 004 + 

17.90 0.04 + 

10 20 0.03 + 

2.07 0.04 + 

188 003 + 

5.19 004 + 

21.10 003 + 

24.10 0.03 + 

24.20 0.03 + 

20.00 0.03 + 

47.00 0.03 + 

28.80 0.04 + 

10.50 0.03 + 

0.01 003 + 

0.07 0.04 + 

4.94 0.04 + 

0.07 0.04 + 

1.23 0.03 + 

1.38 0.03 + 

10.30 0.03 + 

27.20 0.04 + 

29.30 0.05 + 

17.60 0.03 + 

31.60 0.03 + 

:.o;·,: : .. 157.00 <;),>' :''-i<'O.OV;:;, -
2.92 0.04 + 

0.13 0.03 + 

0.51 0.03 + 

3.97 0.02 + 

4.99 0.02 + 

1.16 0.03 + 

2.86 0.03 + 

9 . .a 0.02 + 

7.85 0.02 + 

37.40 0.02 + 

1.22 0.03 + 

0.43 0.04 + 

2.00 0.04 .·+ 

22.10 0.04 + 

2.71 0.04 + 

4.44 0.03 + 

18.00 0.03 + 

3.42 0.04 + 
9.46 0.03 + 

7.62 0.05 + 

3.07 0.08 + 

19.50 0.03 + 

5.19 0.04 + 
0.40 0.04 + 

11.50 0.03 ·+ 

22.30 0.03 + 
34.80 0.03 + 

8.51 0.04 + 

8.22 0.05 + 

13.80 0.04 + 

25.70 0.03 + 
3.21 0.04 + 

0.68 0.04 + 

6.37 0.03 + 

8.60 0.03 + 

1.32 0.03 + 

22.10 0.05 + 

6.78 0.07 + 

12.30 0.03 + 

16.00 0.03 + 
0.1"(0 0.00 ~ 

0.46 0.03 + 
8.21 0.03 + 
11.70 0.03 .+ 

55 Sum: 77 
165 Adj. N 7s 
157 kCt~ 46 

14.09 (from Table 1.3 MARSSIM) 
16.07 PfF PASS 

78 

Sign Test for PRS 67 
COC: Pu-238 I SUS 

• 

• 

• 



• 

• 

• 

MARSSIM Sign Test 
n=15, al ha=5%, beta=20%, std.dev.=0.44 
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MARSSIM Sign Test 
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MARSSIM Sign Test 
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MARSSIM Sign Test 

• 1 n=15, al ha= beta=20%, std.dev.=0.44 
.----------------~ -----------------------------. 
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APPENDIX F 
DATA REVIEW & VALIDATION 

RV1 : PRS 67 SUs 1-4 

RV2: PRS 67 SU6 

• 

• 

• 



• 
----- ---- ------ -------------------- ---- ---- ------- ------- ----------- ----~----- -------

DATA REVIEW AND VALIDATION 

R&V 1 (PRS 67 SUs 1-4) 

• 

• 
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• Acronyms 

%0 percent difference 
----~ --------------------~- -- --- -- - -------------------------------- ------

··NAD normalized~ absolute difference 

MB method blank 

MDC minimum detectable concentration 

PRS Potential Release Site 

RPD relative percent difference 

RSD relative standard deviation 

SDG sample delivery group 
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1.0 Introduction and Summary 

1. 1 Introduction 

This data assessment has been prepared to describe the data quality for Mound PRS 

67 Ditch Verification samples. Data assessment encompasses two types of quality 

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

review of the basic quality control data included in the laboratory data package, e.g., 

laboratory blanks, surrogate recoveries, matrix spike recoveries, and field duplicates. 

All (100%) of the data are reviewed. Data validation is a detailed review of the 

laboratory data packages that includes all of the data review elements plus verification 

of such things as proper instrument calibration, instrument calibration validity during 

sample analysis, identification of target analytes, and proper treatment and 

quantification of the data. Data validation was performed on 100% of th~ samples. The 

results of the data validation are assessed to identify whether any systemic problems 

• 

are apparent. Suspect values are flagged to assure the validity of the data to the user. • 

Both data review and validation are discussed below. 

2.0 Data Review and Validation 

The quality control data submitted with the analytical data packages were reviewed and 

validated. The results of the assessment are presented in this section. Th_e following 

qualifications were used to indicate data quality problems identified during the data 

validation process. 

Table 1 - Data Validation Qualifications 

Qualification Qualification Description 
= The sample result is positively identified and quantified. 
J The associated positive sample result is estimated. 

J/UJ The associated positive and not-detected sample results are qualified 
estimated. 

UJ The associated not-detected sample result is qualified estimated. 
u The associated sample result is qualified not detected. 
R The associated sample result is rejected and unusable. 
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Reason Codes are used to assign meaning to the qualifiers used. The following are the 

reason codes that were applied to this project. 

Table 2- Validation Reason Codes 
- - - . -·- -

Reason 
Reason Code Description Code 

A01 Extraction holding times were exceeded. 

F01 Sample data were qualified as a result of the method blank. 

G02 Radiological chemical recovery was below the lower control limit. 

J01 Duplicate RPD was outside the control limit. 

T04 Professional judgement was used to qualify the data. 

- --

T05 Analytical result is less than the associated MDC, but greater than the counting uncertainty. 

T06 AnalyticaiResult is Less than both the associated counting uncertainty and MDC. 

Three types of analyses were reviewed and validated: semi-volatile organics, isotopic 

thorium, and isotopic plutonium. The data validation of each of these types of analyses 

is discussed in the following subsections. The validated results follow in Attachment 1 . 

2.1 Semi-Volatiles 

The field team submitted one sample, MDSS0286, for semi-volatile organic analysis. The 

associated quality control result assessments are discussed in the following subsections. 

2.1.1 Holding Times 

Holding times are established to ensure that target parameters do not deteriorate or 

evaporate prior to analysis. The holding time for extraction was exceeded by two days. 

The sample result was qualified as non-detect, estimated {UJ) with a reason code A01. 

2.1.2 Initial Calibration 

The laboratory uses the initial calibration to establish a calibration line or curve against 

which sample concentrations can be determined. The relative standard deviation (RSD) 

of the initial calibration curve should be less than 30% for each analyte. The RSD was 

within control limits for this initial calibration. No qualification of the data is required . 
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2.1.3 Continuing Calibration 

The continuing calibration check is performed every 12 hours that samples are analyzed 

to ensure that the initial calibration curve is still valid for the determination of sample 

concentration. The percent difference (%0) is calculated to check the accuracy of the 

calibration curve used to determine a check standard concentration. The percent 

difference must be less than 25% to be considered in control. The %0 was within 

control for this analysis. No qualification of the data was required. 

2.1.4 Surrogates 

Surrogates are non-target compounds that are added to the sample fraction just before 

extraction to assess analytical performance. All surrogate recoveries were within the 

acceptance limits. 

2.1.5 Laboratory Blanks 

Laboratory blanks, also called method blanks (MB), are used to verify that laboratory 

handling and procedures are not contaminating samples with target compounds. One 

laboratory blank was associated with the sample. Blank results were non-detect. No 

blank contamination of the sample was detected. 

2.1.6 Matrix Spikes 

Matrix spikes are prepared to verify that the sample matrix is not interfering with the 

accurate and precise determination of target compounds. The field team selected one 

sample, MOSS0286, for matrix spike/matrix spike duplicate analysis. All matrix spike 

recoveries were within the control limits. 

2.2 Isotopic Plutonium 

The field team submitted 288 samples for isotopic plutonium analysis. The associated 

quality control result assessments are discussed in the following subsections. 
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• 2.2.1 Yields 

Non-target isotopes are added to samples just prior to digestion and separation. The 

non-target isotopes are used to determine the digestion, separation, and analysis 
-. ---. -

efficiencies. These non-target isotope recoveries are expressed as yields and used to 

. calculate the target isotope activities. All yields for plutonium analysis were within 

control limits. No qualifications to the usability of the data are required based on the 

yield recoveries. 

2.2.2 Laboratory Blanks 

laboratory blanks are used to verify that laboratory handling and procedures are not 

cross-contaminating samples with target isotopes. Each sample delivery group (SDG) 

had one laboratory blank per analytical run. All laboratory blanks were non-detect for 

plutonium. No blank contamination of the samples was detected. 

2.2.3 Laboratory Duplicates 

• laboratory duplicates are used to assess the sample analysis precision. The laboratory 

duplicate samples were evaluated by calculating the relative percent differences (RPD). 

Relative percent differences are considered non-calculateable for duplicate pairs where 

one or both results were not detected or less than 2x the MDC. If one result was 

greater than 2x the MDC and the other result was detected at less than 2x the MDC, the 

relative percent difference was calculated. The laboratory analyzed one duplicate pair 

for each analytical run. 

• 

The Plutonium-238 . duplicate pair associated. with the SDGs F5D060323 and 

F5D060377 exceeded the RPD control limit of 35%. Plutonium-238 samples results 

associated with these SDGs were qualified as estimated (J/UJ) with a reason code J01. 

The Plutonium-239/240 duplicate pair associated with the SDG F5D060409 exceeded 

the RPD control limit of 35%. Plutonium-239/240 samples results associated with this 

SDG were qualified as estimated (J/UJ) with a reason code J01 . 

2.2.4 Laboratory Control Spike 

Page 4of8 



Laboratory control spikes (LCS) are prepared to verify the sample analysis accuracy. A 

LCS is a control sample of known composition. A percent recovery within control limits 

demonstrates that the laboratory method is acceptable. All LCS recoveries are within 

control limits and no qualifications to the data are required. 

2.2.5 Overall Assessment of Data 

Sample results that were quantified greater than the MDC with an uncertainty 50% to 

100% of the sample result were qualified as estimated (J) with a reason code T04. 

Three samples (<1% of the samples) had Plutonium-238 results qualified as estimated 

(J) with a reason code T04. Eighty samples (27% of the samples) had Plutonium-

239/240 results qualified as estimated (J) with a reason code T04. 

Sample results that were quantified less than the MDC, but greater than the uncertainty 

were qualified non-detect (U) with a reason code T05. Nine samples (3% of the 

samples) had Plutonium-239/240 results qualified non-detect (U) with a reason code 

T05. 

Sample results with analytical results less than both the MDC and uncertainty were 

qualified as non-detect, estimated (UJ) with a reason code T06. Eighty-nine samples 

(31% of the samples) had Plutonium-239/240 results qualified as non-detect, estimated 

(UJ) with a reason code T06. 

2.3 Isotopic Thorium 

The field team submitted 288 samples for isotopic thorium analysis. The associated 

quality control result assessments are discussed in the following subsections. 

2.3.1 Yields 

Non-target isotopes are added to samples just prior to digestion and separation. The 

non-target isotopes are used to determine the digestion, separation, and analysis 

efficiencies. These non-target isotope recoveries are expressed as yields and used to 

calculate the target isotope activities. Two samples were re-digested due to low tracer 

yields. Sample MDSS0164 had an original yield of 21% and sample MDSS0286 had an 
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original yield of 24%. Both of these samples were re-extracted with acceptable tracer 

yields, 93% and 87% respectively. Both the original and re-extracted results were 

reported by the laboratory. The original results with low yields were qualified as 

unusable -(R) with a rea-s-on-~code G02 to -aistrnguisn- the- originar_results from the-re.:----

digested results. Three samples (MDSS0265, MDSS0272, and MDSS0245) were 

qualified as estimated (J) with a reason code G02 due to low yield recoveries (ranging 

24-29% ). The laboratory case narrative attributes the low yield in these three samples 

to matrix interference. 

2.3.2 Laboratory Blanks 

Laboratory blanks are used to verify that laboratory handling and procedures are not 

cross-contaminating samples with target isotopes. Each SDG had one laboratory blank 
c 

per analytical run. 

Thorium-228 was detected in four blanks with activity concentrations ranging from 0.025 

pCi/g to 0.113 pCi/g. This may indicate that contamination could have been introduced 

during the laboratory preparation. Those samples where the normalized absolute 

difference (NAD) between the blank and the sample result is greater than 2.58 are 

qualified as estimated (J) with a reason code F01. 

Thorium-230 was detected in seven blanks with activity concentrations ranging from 

0.023 pCi/g to 0.037 pCi/g. This may indicate that contamination could have been 

introduced during the laboratory preparation. Those samples where the normalized 

absolute difference (NAD) between the blank and the sample result is greater than 2.58 

are qualified as estimated (J) with a reason code F01. 

2.3.3 Laboratory Duplicates 

Laboratory duplicates are used to assess the sample analysis precision. The laboratory 

duplicate samples were evaluated by calculating the relative percent differences. 

Relative percent differences are considered non-calculateable for duplicate pairs where 

one or both results were not detected or less than 2x the MDC. If one result was 

• greater than 2x the MDC and the other result was detected at less than 2x the MDC, the 
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RPD was calculated. The laboratory analyzed one duplicate pair for each analytical 

run. 

The Thorium-228 duplicate pair associated with SDGs F5D060395 and F5D060367 

exceeded the RPD control limit of 35%. Thorium-228 samples results associated with 

these SDGs were qualified as estimated (J/UJ) with a reason code J01. 

The Thorium-230 duplicate pair associated with SDG F5D060409 exceeded the RPD 

control limit of 35%. Thorium-230 samples results associated with this SDG were 

qualified as estimated (J/UJ) with a reason code J01. 

The Thorium-232 duplicate pair associated with SDGs F5D060323, F5D060351, 

F5D060367, F5D060395, and F5D060409 exceeded the RPD control limit of 35%. 

Thorium-232 samples results associated with these SDGs were qualified as estimated 

(J/UJ) with a reason code J01. 

2.3.4 Laboratory Control Spike 

Laboratory control spikes (LCS) are prepared to verify the sample analysis accuracy. A 

LCS is a control sample of known composition. A percent recovery within control limits 

demonstrates that the laboratory method is acceptable. All LCS recoveries are within 

control limits and no qualifications to the data are required. 

2.3.5 Overall Assessment of Data 

Sample results that were quantified greater than the MDC with an uncertainty 50% to 

100% of the sample result were qualified as estimated (J) with a reason code T04. Two 

samples (<1% of the samples) had Thorium-228 results qualified as estimated (J) with a 

reason code T04. One samples {<1% of the samples) had Thorium.;.232 results 

qualified as estimated (J) with a reason code T04. 
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MDSS0012 Fq0010153 Th-232 0.8 0.18 0.02 = 
MDSS0005 F50010153 Pu-238 16.2 2 0.05 = 
MDSS0005 F50010153 Pu-239/240 0.056 0.04 0.035 J T04 
MDSS0005 F50010153 Th-228- -- · 0.81 0.2 0.09 -

l MDSS0005 F50010153 Th-230 I 0.81 0.19 0.04 = 
f MDSS0005 F50010153 Th-232 .· 0.7 0.18 0.04 = 

MDSS0046 F50010153 Pu-238 0.254 0.082 0.043 = 
MDSS0046 F50010153 Pu-239/240 -0.004 -0.014 0.031 U T05 
MDSS0046 F50010153 Th-228 0.66 0.16 0.06 = 

! MDSS0046 F50010153 Th-230 1.35 0.26 0.03 = 
MDSS0046 F50010153 Th-232 0.64 0.16 0.04 = 
MDSS0011 F5001 0153 Pu-238 0.172 0.065 0.034 = 
MDSS0011 F5001 0153 Pu-239/240 0.004 0.011 0.022 UJ T06 

I MDSS0011 F5001 0153 Th-228 0.88 0.19 0.04 = 
MDSS0011 F50010153 Th-230 0.86 0.18 0.03 = 

-··MDSS0011 F5D-010153 Th-232 1.09 0.21 - 0.03 = 
MDSS0004 F50010153 · Pu-238 1.14 0.19 0.04 = 
MDSS0004 F5001 0153 Pu-239/240 0.001 0.013 0.029 UJ T06 
MDSS0004 F5D010153 Th-228 0.329 0.099 0.048 = I 

~~~~~~~~~,-~~~---+--~~--~~~--1-~~~1-------r---------MDS$0004 F5001 0153 Th-230 0.53 0.13 0.02 = 
MDSS0004 F50010153 Th-232 0.314 0.094 0.034 = 
MDSS0059 F5001 0153 Pu-238 1 0.18 0.04 = 
MDSS0059 F50010153 Pu-239/240 0.001 0.014 0.03 UJ 

•
! MDSS0059 F50010153 Th-228 0.67 0.16 0.1 = 

MDSS0059 F50010153 Th-230 1.18 0.22 0.04 = 

T06 

MDSS0059 F5001 0153 Th-232 0.69 0.15 0.05 = 
MDSS0003 F5001 0153 Pu-238 3.15 0.46 0.04 = 
MDSS0003 F50010153 Pu-239/240 . 0.029 0.028 0.026 J T04 
MDSS0003 F50010153 Th-228 0.99 0.21 0.07 = I 
MDSS0003 F5001 0153 Th-230 1.19 0.24 0.03 = 

~ MDSS0003 F5D010153 }h-232 __ 1.01 0.21 r-· 0.02 = ---t----------
1 MDSS0057 F5001 0153 Pu-238 0.202 0.073 0.043 = I 

MDSS0057 F50010153 Pu-239/240 0.003 0.013 0.026 UJ T06 
MDSS0057 F50010153 Th-228 0.55 0.14 0.05 = 
MDSS0057 F5001 0153 Th-230 1.19 0.23 0.03 = 
MDSS0057 F50010153 Th-232 0.57 0.14 0.02 = 
MDSS0058 F5001 0153 Pu-238 0. 78 0.16 0.05 = 
MDSS0058 F50010153 Pu-239/240 0.002 0.014 0.03 UJ T06 
MDSS0058 F5001 0153 Th-228 0.8 0.19 0.05 = 
MDSS0058 F5001 0153 Th-230 1.02 0.22 0.03 = 
MDSS0058 F50010153 Th-232 0.77 0.18 0.02 = 
MDSS0056 F50010153 Pu-238 1.06 0.2 0.05 = 

~M-=D~S=S=0~05=6-+~F=50~0~1~0~15~3~~P~u-~2~39~/~24~0--+-~0~.0~1--~--0~·~01=9--4-~0-~02~9~. 4---U~J----r----TO~ 
MDSS0056 F50010153 Th-228 0.73 0.17 0.05 = 
MDSS0056 F5001 0153 Th-230 1.13 0.22 0.03 = 
MDSS0056 F50010153 Th-232 0.73 0.17 0.03 = 
MDSS0002 F5D01 0187 Pu-238 8.1 1 0.07 = 

• 
MDSS0002 F5001 0187 Pu-239/240 0.087 0.055 0.052 J 
MDSS0002 F5001 0187 Th-228 0.52 0.15 0.06 = 

I MDSS0002 F50010187 Th-230 0.72 0.18 0.04 = 
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Table 1: RV1 Validated Results (pCi/g) 

Sa'rrlJ:?le Narn~ :::)•:._SQGf~~-~, '"""' t~-· A . JY!j X!., :;..~;'·c; nj:! e.;~[l?~'''' ·<\~Reis_ult· -iiz~ 
MDSS0065 F50010187 Pu-239/240 
MDSS0065 F50010187 Th-228 
MDSS0065 F50010187 Th-230 • MDSS0065 F50010187 Th-232 

I MDSS0064 F50010187 Pu-238 

I MDSS0064 -F50010187 Pu-239/240 
MDSS0064 F50010187 Th-228 
MDSS0064 F50010187 Th-230 
MDSS0064 F50010187 Th-232 
MDSS0045 F50010187 Pu-238 
MDSS0045 F50010187 Pu-239/240 
MDSS0045 F50010187 Th-228 
MDSS0045 F50010187 Th-230 
MDSS0045 F50010187 Th-232 
MDSS0020 F5D010187 Pu-238 
MDSS0020 F50010187 Pu-239/240 
MDSS0020 F50010187 . Th-228 

·-
MDSS0020 F50010187 Th-230 
MDSS0020 F5D010187 Th-232 
MDSS0043 F50010187 Pu-238 
MDSS0043 F50010187 Pu-239/240 
MDSS0043 F50010187 fh-228 
MDSS0043 F50010187 Th-230 
MDSS0043 F500101 Th-232 

I MDSS0023 F50010187 Pu-238 
! MDSS0023 F50010187 Pu-239/240 

'l MDSS0023 F50010187 I Th-228 ' • MDSS0023 F50010187 Th-230 
~MDSS0023 50010187 Th-232 = 1 MDSS9001 50010187 . Pu-238 
I MDSS9001 F50010187 Pu-239/240 = 
! MDSS900 F50010187 Th-228 

MDSS9001 F5001 0187 i Th-230 
MDSS9oOT---:-FS'b010187 I ---- Th-232"""'-

I MDSS0024 F50010187 I 
MDSS0024 F50010187 

! MDSS0024 F50010187 
' 
tiDSS0024 F50010187 

DSS0024 F50010187 
MDSS0017 F50010187 I 

MDSS0017 F50010187 
MDSS0017 F50010187 

MDSS001~~0010187 I 
MDSS0017 50010187 
MDSS0018 F50010187 ! 

' 
MDSS0018 F50010187 

I MDSS0018 F5D010187 I 
' MDSS0018 F5D010187 I ! 

l---~pS~Q_018 F5D010187 1. 
I MDSSOi:i41i F50010187 I • 'I MDSS0041 F5D010187 

MDSS0041 F5D010187 
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Pu-238 · 
Pu-239/240 

Th-228 
Th-230 
Th-232 
Pu-238 

Pu-239/240 
Th-228 
Th-230 
Th-232 
Pu-238 

Pu-239/240 
Th-228 
Th-230 
Th-232 
Pu-238 

Pu-239/240 
Th-228 

0.018 
0.54 
0.88 
0.71 
5.21 
0.023 
0.42 
0.55 
0.35 
71 

0.53 
1.57 
1.03 
1.04 
12 

0.063 
1.05 
1.08 
0.88 
12.1 

0.087 
0.8 
0.61 
0.29 
15.3 

0.176 
0.88 
1.73 
0.66 
13.6 
0.13 
0.7 
1.24 1------
0.69 
1.01 
0.01 

I 0.65 
0.99 

I 0.71 
21.1 
0.15 
1.09 
1.37 
0.99 
7.76 

0.087 
0.67 .. 
0.66 

! 0.49 
I 

5.78 
I 0.053 

0.83 

~f:un~~r:taintv~;· ~~'MOQ£'?~ ~~t .. QiJC!{ifi~l 
0.024 0.032 UJ 
0.15 0.05 = 
0.21 0.03 = 
0.18 0.04 = 
0.81 0.05 -
0.029 - 0:035 UJ 
0.17 0.11 = 
0.18 0.06 = 
0.14 0.07 = 

8 0.05 = 
0.13 0.03 = 
0.31 0.05 = 
0.23 0.02 -
0.23 0.04 = 
1.4 0.05 = 

0.04 0.032 J 
0.22 0.05- = 
0.22 0.04 = 
0.19 0.03 = 
1.6 0.04 = 

0.051 0.029 J 
·-

0.23 0.08 = 
0.19 0.05 = 
0.12 0.05 = 
1.8 0.05 = 

0.067 0.028 = 
0.2 0.05 = 

0.33 0.02 = 
0.17 0.02 = 
1.6 0.05 = 

0.057 0.03 = 
l 0.16 0.04 = 

0.24 0.03 = 
·0.16 --- --0.02 = 

0.2 0.05 = 
0.019 0.03 UJ 
0.17 0.04 = 
0.22 0.04 = 

. 0.17 0.02 = 
i 2.4 0.04 = 
j 0.06 0.015 = 

0.23 0.05 = 
0.27 0.02 = 
0.21 0.03 = 
0.96 0.07 -
0.052 0.048 J 

0.2 0.06 = 
0.2 0.05 = 

I 0.17 0.03 = ·-

l 
0.69 0.03 = 
0.034 0.025 J 
0.17 0.03 I = 
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MDSS0164 F5D060341 

MDSS0164DL F5D060341 
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Th-228 0.24 0.32 

Th-228 0.25 0.2 
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MDSS0143 F5D060341 Pu-239/240 0.021 0.022 0.023 UJ T06 
MDSS0143 F5D060341 Th-228 0.43 0.13 0.04 J F01 
MDSS0143 F5D060341 Th-230 1 0.52 0.14 0.04 -
MDSS0143 F5D060341 Th-232 0.31 0.1 0.03 = 
MDSS0140 F5D060341 Pu-238 1.56 0.25 0.04 = 
MDSS0140 F5D060341 ! Pu-239/240 I 0.003 0.013 0.027 UJ T06 
MDSS0140 F5D060341 ' Th-228 1 0.82 0.19 0.05 = 
MDSS0140 F5D060341 Th-230 1.05 0.23 0.02 = 
MDSS0140 F5D060341 Th-232 0.95 0.21 0.04 = 
MDSS0174 F5D060341 Pu-238 28.2 3.1 0.05 = 
MDSS017 4 F5D060341 Pu-239/240 0.137 0.056 0.028 = 

· MDSS0174 F5D060341 Th-228 1.19 0.28 0.07 = 
MDSS0174 F5D060341 Th-230 0.99 0.25 0.05 = 
MDSS0174 F5D060341 Th-232 0.55 0.17 0.04 = 
MDSS0138 F5D060341 Pu-238 26 3 0.05 = 
MDSS0138 F5D060341 -~~u~~~3~9~~~4-0~~-~0~.1~2~1~~~0~.0~56~~~0~.0~2~9~~~=~~~~--~ 

MDSS0138 F5D060341 Th-228 1.06 0.26 0.07 = 
MDSS0138 F5D060341 Th-230 0.86 0.22 0.05 = 

~~M~D~S~S~01~3~8~~F5~D~0~60~3~4~1 1 .~T~h~-2~3~2---+---~0~.776~4---0~·~21~-+--~0~.0~5--+----=---r--------4 
~M~D=S=S=0~14~9~~F=5D=0=6=0~34~1~.--~~P~u=-2~3~8~~--~9~2=.8~~--~9~.4~~--~0~.0=3~-+---=--~l------~ 

MDSS0149 F5D060341 Pu-239/240 0.47 0.1 0.02 = 
MDSS0149 F5D060341 Th-228 2.26 0.39 0.05 = 
MDSS0149 F5D060341 : Th-230 1.76 0.32 0.02 = 
MDSS0149 F5D060341 Th-232 0.95 0.21 0.02 = 
MDSS0028 F5D060351 Pu-238 10.7 1.3 0.04 = 
MDSS0028 F5D060351 Pu-239/240 0.028 0.028 0.015 J T04 

~M~D~S~S~0~02~8-+~F~5D=0~6~0~35~1~---T~h~-2~2~8~-4l __ .~0~.4~8--~ __ 0~.~13~-+--~0~.0~4--+----=--~------~ 
MDSS0028 F5D060351 Th-230 0.89 0.19 0.03 -
MDSS0028 F5D060351 Th-232 0.4 0.11 0.02 J J01 
MDSS0156 F5D060351 Pu-238 4.83 0.66 0.05 = 
MDSS0156 F5D060351 Pu-239/240 0.024 0.026 0.027 UJ T06 
MDSS0156 F5D060351 Th-228 0. 78 0.17 0.05 = 
MDSS0156 F5D060351 Th-230 1.18 0.22 0.03 -
MDSS0156 F5D060351 Th-232 0.59 0.14 0.02 J J01 
MDSS9006 F5D060351 Pu-238 6.75 ' 0.85 0.04 = 

_.MDSS9006 F5D060351 Pu-239/240 0.008 0.018 0.031 UJ T06 
MDSS9006 F5D060351 Th-228 0.5 0.11 0.02 = 
MDSS9006 F5D060351 Th-230 0.71 0.14 0.01 = 
MDSS9006 F5D060351 Th-232 0.46 0.11 0.01 J J01 
MDSS0163 F5D060351 Pu-238 0.044 0.034 0.033 J T04 
MDSS0163 F5D060351 Pu-239/240 0 0 0.02 U 
MDSS0163 F5D060351 Th-228 0.58 0.16 0.04 = 
MDSS0163 F5D060351 Th-230 1.08 0.24 0.03 = 
MDSS0163 F5D060351 Th-232 0.51 0.15 0.02 J J01 
MDSS0158 F5D060351 Pu-238 0.35 0.099 0.025 = 
MDSS0158 F5D060351 Pu-239/240 0.021 0.025 0.029 UJ · T06 

• 

• 

~M~D~S~S~0~15~8·-r~F~5D~0~6~0~35~1~+--~T=h~-2~2~8---+---·~0~.7~4--~~~0.~15~-+--~0.~.0~3--+-----=---r--------i • 
MDSS0158 F5D060351 Th-230 1.27 0.22 0.02 = 
MDSS0158 F5D060351 Th-232 0.91 0.18 0.01 J J01 
MDSS0165 F5D060351 Pu-238 1 0.65 0.15 0.04 = 

k/shared/er/prs67-70/datareport/R&V 1 table 
9115/05 @ 10:50 AM 
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(SarriP,Ie,Name ~~~~$_Q.@lf~r: :{..~i"_i ~~Jl~~~~~:c • 
J MDSS0165 F5D060351 I Pu-239/240 

MDSS0165 F5D060351 Th-228 
MDSS0165 F5D060351 Th-230 • MDSS0165 F5D060351 Th-232 
MDSS0162 F5D060351 Pu-238 
MDSS0162 F50060351 , -- Pu-239/240 
MDSS0162 F5D060351 Th-228 
MDSS0162 F5D060351 Th-230 
MDSS0162 F5D060351 Th-232 
MDSS9008 F5D060351 Pu-238 
MDSS9008 F5D060351 Pu-239/240 
MDSS9008 F5D060351 Th-228 
MDSS9008 F5D060351 Th-230 
MDSS9008 F5D060351 Th-232 

I MDSS0142 F5D060351 Pu-238 
MDSS0142 F5D060351 Pu-239/240 
MDSS0142 F5D060351 Th-228 
MDSS0142 F5D0603S1 Th-230 

! MDSS0142 F5D060351 Th-232 
MDSS0173 F5D060351 Pu-238 

I 
MDSS0173 F5D060351 Pu-239/240 
MDSS0173 F5D060351 Th-228 -
MDSS0173 F5D060351 Th-230 
MDSS0173 F5D060351 Th-232 
MDSS0172 F5D060351 Pu-238 
MDSS0172 F5D060351 Pu-239/240 

"l MDSS0172 F5D060351 Th-228 • MDSS0172 F5D060351 Th-230 
l MDSS0172 F5D060351 Th-232 

MDSS0171 F5D060351 Pu-238 
MDSS0171 F5D060351 Pu-239/240 
MDSS0171 F5D060351 Th-228 
MDSS0171 F5D060351 Th-230 
MDSS0171 F5D060351 Th-232 
MDSS0151 50060351 Pu-238 
MDSS0151 F5D060351 Pu-239/240 
MDSS0151 F5D060351 Th-228 
MDSS0151 F5D060351 Th-230 
MDSS0151 F5D060351 · Th-232 
MDSS0091 F5D060351 Pu-238 
MDSS0091 F5D060351 Pu-239/240 
MDSS0091 F5D060351 Th-228 
MDSS0091 F5D060351 Th-230 
MDSS0091 F5D060351 Th-232 
MDSS0082 F5D060351 Pu-238 
MDSS0082 F5D060351 Pu-239/240 
MDSS0082 F5D060351 Th-228 
MDSS0082 F5D060351 ' Th-230 
MDSS0082 F5D060351 Th-232 • MDSS0083 F5D060351 

-· 
Pu-238 

MDSS0083 F5D060351 I Pu-239/240 
MDSS0083 F5D060351 Th-228 

k/sharedler/prs67 -70/datareport/R& V 1 table 
9/15/05 @ 1 0:50AM 

':'iJResult:':t; ,;~nc:~rt!im~-= -)~~MJ?.C:~~- 'i~t09~!,ip§r 
0 0 0.03 u 

0.27 0.1 0.03 -
0.43 0.13 0.04 -
0.271 0.0995 0.033 J 
1.95 0.29 0.03 = 

o.oo6- ·o:o18 0.033 UJ-- -· 

0.53 0.15 0.03 -
0.51 0.14 0.02 -
0.35 0.12 0.02 J 
2.13 0.32 0.06 = 

0.024 0.034 0.046 UJ 
0.43 0.13 0.04 -
0.67 0.17 0.02 = 
0.4 0.12 0.03 J 
0.8 0.17 0.06 = 

0.001 0.029 0.052 UJ 
0.88 0.21 0.05 = 
0.88 0.21 0.03 = 
0.61 0.16 0.02 J 
32.6 3.5 0.03 = 
0.286 ==r 0.082 0.029 = 
1.25 0.25 0.04 -
1.12 0.23 0.03 = 
0.93 ! 0.2 0.02 J 
11.9 1.5 0.06 = 

0.025 0.028 0.033 UJ 
1.02 I 0.21 0.04 -
1.11 0.23 0.03 = 
0.95 0.2 0.03 J 
98 11 0.09 = 

0.299 0.095 0.065 = 
1.52 0.28 0.04 -
1.6 0.29 0.03 = -----·--
1.39 0.26 0.04 J 
2.66 0.38 0.06 = 

0.008 0.028 0.047 UJ 
0.83 0.19 0.03 = 
1.04 0.22 0.04 -
0.83 0.19 0.04 J 
85.2 9.3 0.06 = 

0.361 0.098 0.042 = 
1.88 0.38 0.05 = 
0.79 0.2 0.04 = 
0.72 0.19 0.04 J 
19.5 2.3 0.05 = 

0.072 ! 0.042 0 .. 024 J 
1.04 0.23 0.06 -
1.19 0.25 0.02 = 
0.89 0.2 0.04 J 
12.7 1.4 0.03 = 

0.035 0.029 0.014 J 

I 0.94 0.19 0.03 -

page 12 of 29 
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·san)J:!Ie;Narrj~ ~~'ti$DG Ell)·~~ ir~tifhnaiY!e~.f' -¥~Jjg_sultp jll:JJJcer;t~n.o.~~: ~~MB¢;tJS 'lai'QualifiEir 13.¢9:~tm,£Q.Q.~ 
MDSS0083 F5D060351 Th-230 1.26 0.23 0.03 = 1 
MDSS0083 F5D060351 Th-232 0.92 0.18 0.02 J J01 l 
MDSS0123 F50060351 Pu-238 18.4 2.1 0.04 I = • MDSS0123 F5D060351 Pu-239/240 0.086 0.045 0.023 J T04 
MDSS0123 F5D060351 Th-228 0.8 0.16 0.03 = ! 

~M~D~S~S~0~12~3~~F~5D~0~6~03~5~1~--~T~h~-2~3~0---+--~1~.1~2--~--~0~.2~1--~--0~.0~3~~---=--~-----~ 

MDSS0123 F5D060351 Th-232 0.89 0.18 0.02 J J01 
MDSS0124 F5D060351 Pu-238 0.95 0.18 0.04 -
MDSS0124 F5D060351 Pu-239/240 0.016 0.021 0.014 J T04 
MDSS0124 1 F5D060351 Th-228 1.13 0.23 0.04 = 
MDSS0124 F5D060351 Th-230 1.48 0.28 0.03 = 
MDSS0124 F5D060351 Th-232 0.98 0.21 0.02 J J01 
MDSS0125 F5D060351 Pu-238 0.33 0.1 0.05 = 
MDSS0125 F5D060351 Pu-239/240 0.011 0.019 0.027 UJ T06 
MDSS0125 F5D060351 Th-228 0.83 0.16 0.03 = 
MDSS0125 F5D060351 Th-230 1.19 0.21 0.03 = 
MDSS0125 F5D060351 Th-232 0.81 0.16 0.03 J J01 
MDSS0126 F50060351 Pu-238 0.33 0.1 0.05 -
MDSS0126 F5D060351 Pu-239/240 0.023 0.027 0.031 UJ T06 
MDSS0126 fF5D060351 Th-228 0.6 0.14 0.03 = 
MDSS0126 F5D060351 Th-230 0.65 0.15 0.02 = 
MDSS0126 F5D060351 Th-232 0.37 0.11 0.02 J J01 
MDSS0127 F5D060367 Pu-238 0.364 0.096 0.036 -
MDSS0127 F5D060367 Pu-239/240 0.005 0.014 0.014 UJ T06 
MDSS0127 F5D060367 Th-228 1.06 0.21 0.05 J J01 

~M7.D~S~S~07.12~7~~F=5D~0~6~0~36~7~--~T=h~-2~3~0---+--~1~.6~2~~--~0~.2~9--~ __ 0~-~03~~---=~~--~~~· 
MDSS0127 F5D060367 Th-232 0.91 0.19 0.02 J J01 
MDSS0121 F5D060367 Pu-238 0.161 0.064 0.039 = 
MDSS0121 F5D060367 Pu-239/240 0.009 0.016 0.026 UJ T06 
MDS$0121 F5D060367 Th-228 0.76 0.17 0.03 J J01 
MDSS0121 F5D060367 Th-230 1.36 0.25 0.02 = 
MDSS0121 F5D060367 Th-232 0.72 0.16 0.03 J J01 
MDSS0122 F5D060367 Pu-238 0.134 0.058 0.039 = 
MDSS0122 . F5D06036Yf--Pu-239/240--r--- 0.012 0.02 0.03 UJ T06 
MDSS0122 F5D060367 Th-228 0.56 0.14 0.03 J J01 
MDSS0122 F5D060367 Th-230 1.26 0.24 0.03 = 
MDSS0122 F5D060367 · Th-232 0.55 0.14 0.02 J J01 
~~~~~~~~~~~~~---+--~~--~~~~~~~7-~---~--4--------

MDS$0119 F5D060367 Pu-238 0.207 0.072 0.041 = 
MDSS0119 F5D060367 Pu-239/240 0.001 0.014 0.03 UJ T06 
MDSS0119 F50060367 Th-228 0.45 0.13 0.03 J J01 
MDSS0119 F5D060367 Th-230. 0.89 0.21 0.02 --
MDSS0119 F5D060367 Th-232 0.38 0.12 0.02 J J01 
MDSS0128 F5D060367 Pu-238 2.27 0.35 0.04 = 
MDSS0128 F5D060367 Pu-239/240 0.023 0.024 0.025 UJ T06 
MDSS0128 F5D060367 Th-228 0.46 0.14 0.06 J J01 
MDSS0128 F5D060367 Th-230 0.74 0.18 0.04 = 
MDSS0128 F5D060367 Th-232 0.33 0.11 0.02 J J01 
MDSS0141 F5D060367 Pu-238 28.6 3.2 0.04 = 
MDSS0141 F5D060367 Pu-239/240 0.307 0.089 0.031 = 

!-I-...:.:-M:.:.::D;.;S~S:.:;0...:..14.:..:1:.._j....:._F,;.5D;..0;.:;6~0.;:36;,:7-1----T.:..:h.:..:-2=2::8_-+--_,1;.:...1~1~-+--~0.:.::.2:-=6--+---0~.~08~···=:===J===:~::--=-J0.:...1:......---l. 
MDSS0141 F5D060367 Th-230 0.95 0.23 0.02 = 
MDSS0141 F5D060367 Th-232 0.78 0.21 0.04 J 

klsharedler/prs67-70/datareport/R&V 1 table 
9/15/05@10:50AM . 
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p~f!IRI~J-Aamel;{tiS~p~~£ \;;)/li&ii~JY..t~4i":f-l -~i~~i?,IJit~~ tl!ncE;pa.iiJ.!Yl -']l~MOC;#t~ ~al :Ou_alifie Bc~!!~O't:ie9Qqe 
I MDSS0251 I F5D060409 Th-228 1.18 0.36 0.09 • 

MDSS0251l F5D060409 Th-230 0.98 0.31 0.07 J J01 
~M~o=s=s=o2=5~1~=F5=o~o=6~04~o~94---~T~h~-2~3~2---+--~o~.7=9--~--~o~.2~7--4-~o~.o~7--4---~J---+---J=o~1--~ 

MDSS0259 F5D060409 Pu-238 39.6 4.3 0.04 = 
MDSS0259 F5D060409 Pu-239/240 0.55 0.12 0.01 J . J01 
MDSS0259 F5D060409 Th-228 1.13 0.27 0.09 = 
MDSS0259 F5D060409 Th-230 0.92 0.23 0.07 J J01 
MDSS0259 F5D060409 Th-232 0.63 0.18 0.04 J J01 
MDSS0262 F5D060409 Pu-238 2.07 0.31 0.04 = 

MDSS0262 F5D060409 Pu-239/240 0.032 0.028 0.024 J J01 ,T04 
= MDSS0262 F5D060409 Th-228 0.61 0.2 0.09 

MDSS02~6~2-r=F5~D~0~60~4=o=94---~T~h~-2~3~0---+--~0~.7=9---r--~0~.2~3--4-~0~.0~6--4---~J---+---J~0~1--~ 

MDSS0262 F5D060409 Th-232 0.51 0.18 0.06 J J01 
MDSS0263 F5D060409 Pu-238 0.104 0.056 0.048 J T04 

MDSS0263 F5D060409 Pu-239/240 0.001 0.015 0.033 UJ J01 ,T06 
MDSS0263 F51Y660409 Th-228 0.66 0.17 0.04 = 
MDSS0263 F5D060409 Th-230 1.1 0.24 0.04 J J01 
MDSS0263 F5D060409 Th-232 0.52 0.15 0.05 J J01 

1 MDSS0274 F5D060409 Pu-238 0.342 0.097 0.046 = 

MDSS0274 F5D060409 Pu-239/240 0.001 0.014 0.031 UJ J01 ,T06 
MDSS0274 F5D060409 Th-228 0.33 0.12 0.06 = 
MDSS0274 F5D060409 Th-230 0.5 0.16 0.05 J J01 
MDSS0274 F5D060409 Th-232 0.35 0.13 0.05 J J01 • 

~M~D~S~S~0~26~7~~F~5D~0~6~0~40=9~--~P~u--2=3~8~~--~1=7---+--~2~--r-~0~.0~4~-r---=--~------~ 

~DSS0267 F5D060409 Pu-239/240 0.166 0.064 0.027 
~DSS0267 F5D060409 Th-228 1.67 0.31 0.03 

MDSS0267 F5D060409 Th-230 0.73 0.17 0.03 
MDSS0267 F5D060409 Th-232 1.09 0.23 0.03 
MDSS0254 F5D060409 Pu-238 0.324 0.092 0.043 

MDSS0254 F5D060409 Pu-239/240 0.003 0.012 0.025 
MDSS0254 F5D060409 Th-228 0.99 0.31 0.08 
MDSS0254 F5D060409 Th-230 0.94 0.29 0.06 
MDSS0254 F5D060409 Th-232 0.87 0.28 0.07 
MDSS0255 F5D060409 Pu-238 1 0.279 0.085 0.052 

I MDSS0255 
1 MDSS0255 

MDSS0255 
MDSS0255 
MDSS0260 

MDSS0260 
LMDSS0260 

MDSS0260 
MDSS0260 

F5D060409 
F5D060409 
F5D060409 
F5D060409 
F5D060409 

F5D060409 
F5D060409 
F5D060409 
F5D060409 

MDSS0264 F50060409 

Pu-239/240 
Th-228 
Th-230 
Th-232 
Pu-238 

Pu-239/240 
Th-228 
Th-230 
Th-232 
Pu-238 

0.003 
0.72 
0.59 
0.73 
3.07 

0.045 
1.01 
0.9 
0.67 
3.86 

0.023 
0.24 
0.21 
0.24 
0.43 

0.033 
0.28 
0.26 
0.21 
0.5 

0.041 
0.11 
0.04 
0.08 
0.05 

0.024 
0.07 
0.03 
0.06 
0.06 

J J01 
= 
J J01 
J J01 
= 

UJ J01 ,T06 

= 
J J01 
J J01 
= 

UJ J01 ,T06 
= 
J J01 
J J01 
= 

J J01 ,T04 
= 
J J01 
J J01 
= 

MDSS0264 F5D060409 Pu-239/240 0.085 0.049 0.044 J J01 ,T04 • 
~M~o=s=s~o2=6~4-+~F=so~o=6=o~4o=9~--~T=h--2=2~8--~--~o~.7=3~-+--~o~.1~9---r~o~.o=7~-r---=--~----~~ · 

MDSS0264 F5D060409 Th-230 1.21 0.27 0.05 

k/shared/er/prs67-70/datareport/R&V 1 table 
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MDSS0272 F5D060409 

MDSS0272 F5D060409 

MDSS0272 F5D060409 

k/shared/er/prs67-70/datareport/R&V 1 table 
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Pu-239/240 0.002 0.029 0.052 

Th-228 0.34 0.18 0.11 

Th-230 0.61 0.25 0.05 

Th-232 0.29 

0.08 
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J01 T04 

J01 ,T06 

UJ J01 ,T06 

J G T04 

F01, G02, 
J J01 

G02, J01, 
J T04 

J G02 J01 

G02, J01 
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MDSS0134 F5D060409 Th-230 0.94 0.23 0.04 J J01 
MDSS0134 F5D060409 Th-232 I 0.61 0.17 0.04 J J01 
MDSS0176 F5D130257 Pu-238 0.39 0.11 0.04 = 
MDSS0176 F5D130257 Pu-239/240 0 0 0.02 u 
MDSS0176 F5D130257 1 Th-228 0.172 0.088 0.081 J T04 
MDSS0176 F5D130257 Th-230 0.3 0.1 0.04 = 
MDSS0176 F5D130257 Th-232 0.159 0.072 0.038 = 
MDSS0197 F5D130257 Pu-238 11.8 1.4 0.04 = 

T04 MDSS0197 F5D130257 Pu-239/240 0.065 0.04 0.027 J 
~~~--+---~--+--------; 

MDSS0197 F5D130257 Th-228 0.83 0.17 0.04 = 
~~~--+-------+--------; 

MDSS0197 F5D130257 Th-230 1.07 0.2 0.02 = 
~-=~--+-------+--------; 

MDSS0197 F5D130257 Th-232 0.86 0.17 0.03 = 
~~~--+-------+--------; 

MDSS0206 F5D130257 Pu-238 37.9 4.1 0.04 = 
MDSS0206 F5D130257 Pu-239/240 0.212 0.071 0.03 = 
MDSS0206 F5D130257 Th-228 0.97 0.19 0.05 = 

Mbsso2o6 F5D130257 Th-230 1.12 · 0.21 o.o3 = 
MDSS0206 F5D130257 Th-232 0.99 0.2 0.03 = 
MDSS0218 F5D130257 Pu-238 13.4 1.6 0.05 = 

i MDSS0218 F5D130257 Pu-239/240 0.026 0.029 0.036 UJ T06 
I MDSS0218 F5D130257 Th-228 0.65 0.16 0.04 = 

MDSS0218 F5D130257 Th-230 0.53 0.14 0.03 = 
MDSS0218 F5D130257 Th-232 0.251 0.089 0.018 = 
MDSS0228 F5D130257 Pu-238 30.6 3.5 0.04 = • 

rM~~D~S~S~02~2~8~~F~5D~1~3=0~25=7~~P~u~-2~39~/~24~0--+-~0.~1~32~-r--0~.~05~6~,_~0~.0~24~~---=---+--------; 

MDSS0228 F5D130257 Th-228 0.43 0.22 0.22 J T04 
MDSS0228 F5D130257 Th-230 0.54 0.2 0.1 = 
MDSS0228 F5D130257 Th-232 0.49 0.19 0.11 = 
MDSS0240 F5D130257 Pu-238 0.037 0.036 0.043 u T05 --

MDSS0240 F5D130257 Pu-239/240 0.001 0.013 0.029 UJ T06 
MDSS0240 F5D130257 Th-228 0.6 0.14 0.07 = 

= MDSS0240 F5D130257 Th-230 1.19 0.22 0.03 
MDSS0240 F5D130257 - Th-232 -- ---o.ss-- 0.13 0.02------=--+------~·--

MDSS0253 F5D130257 Pu-238 3.52 0.45 0.04 = 
MDSS0253 F5D130257 , Pu-239/240 0.03 0.027 0.028 J T04 
MDSS0253 F5D130257 Th-228 0.97 0.2 0.07 1 = 
MDSS0253 F5D130257 Th-230 0.88 0.18 0.03 = 
MDSS0253 F5D130257 Th-232 0.82 0.17 0.04 = 
MDSS0271 F5D130257 Pu-238 3.61 0.46 0.03 = 
MDSS0271 F5D130257 Pu-239/240 0.019 0.021 0.021 UJ T06 
MDSS0271 F5D130257 Th-228 0.8 · 0.2 0.06 = 
MDSS0271 F5D130257 Th-230 0.92 0.21 0.02 = 
MDSS0271 F5D130257 Th-232 0.7 0.18 0.05 = 

.£,<+,0-

MDSS0286 F5D250160 Tribromophenol 1700 0 
MDSS0286 F5D250160 2-Fiuorobiphenyl 1400 0 
MDSS0286 F5D250160 2-Fiuorophenol 1900 0 

~M=D~S~S~0=28=6~~F=5=D=2=50~1~6~0~B~e_n~zo~(~a)~p~yr_en~e~--~3=9=0~-+--------+---3=90 __ -4 ___ U_J __ -+ ___ A_0_1 ___ ~· 
MDSS0286 F5D250160 Nitrobenzene-d5 1300 0 
MDSS0286 F5D250160 Phenol-d5 1900 0 
MDSS0286 F5D250160 Pu-238 1.56 0.17 0.03 

klshared/er/prs67-70/datareporUR&V 1 table 
9/15105@ 10:50AM 

= 
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Table 1: RV1 Validated Results (pCi/g) 

all Rad analyses per EML A-01-R100, all rad results in pCi/g 
all organic analyses per SW846 827085, all organic results in ug/kg 
all matrix are soil 
all analyses performed at STLSL 
MDC: minimum detectable activity 
SDG: sample designation group 

Note: all reason codes described in R&V report 

k/sharedler/prs67-70/datareport/R&V 1 table 
9/15/05@ 10:50 AM 
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• Acronyms 

% percent 

-----%0- - -percent-difference ------ ---------

LCS laboratory control spike 

NAD normalized absolute difference 

MB method blank 

MDC minimum detectable concentration 

NC non-calculable 

PRS potential release site 

RPD relative percent difference 

RSD relative standard deviation 

SDG sample delivery group 

• sow Statement of Work 

VSAP Verification Sampling and Analysis Plan 

• 



1.0 Introduction and Summary 

1. 1 Introduction 

This data assessment has been prepared to describe the data quality for the PRS 67 

Ditch Re-sampling verification samples collected in Survey Unit 6 in July 2005. The 

work was generally performed in compliance with the Statement of Work (SOW) issued 

February 3, 2005 and the Amendment 2 dated February 22, 2005; the Mound 

Verification Sampling and Analysis Plan (VSAP) dated October 2003; sample maps and 

target parameters issued by CH2M Hill Mound for each sample event; and the Mound 

Methods Compendium. Data assessment encompasses two types of quality control 

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

the basic quality control data included in the laboratory data package, e.g., laboratory 

blanks, surrogate recoveries, matrix spike recoveries, and field duplicates. All (1 00%) 

of the data are reviewed. Data validation is a detailed review of the laboratory data 

• 

packages that includes all of the data review elements plus verification of such things as • 

proper instrument calibration, instrument calibration validity during sample analysis, 

identification of target analytes, and proper treatment and quantification of the data. 

The results of the data validation are assessed to identify whether any systemic 

problems are apparent. Suspect values are flagged to assure the validity of the data to 

the user. While only 10% of the data is required to be validated, data validation was 

performed on 100% of the samples. Both data review and validation are combined and 

discussed below. 

2.0 Data Review I Validation 

The quality control data submitted with the analytical data packages were reviewed and 

validated. The results of the assessment are presented in this section. The following 

qualifications were used to indicate data quality problems identified during the data 

validation process. 
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Table 1 - Data Validation Qualifications 

Qualification Qualification Description 
= -The sample-result is positively identified and quantified. 
J The associated positive sample result is estimated. 

J/UJ The associated positive or non-detected sample result is qualified 
estimated. 

UJ The associated not-detected sample result is qualified estimated. 
u The associated sample result is qualified not detected. 
R The associated sample result is rejected and unusable. 

Reason Codes are used to assign meaning to the qualifiers used. The following are the 

reason codes that were applied to this project. 

Table 2- Validation Reason Codes 
Reason 

Code Reason Code Description 
F01 Sample data were qualified as a result of the method blank. 

G02 Surrogate/radiological chemical recovery was below the lower control limit. 

J01 Duplicate RPD/radiological duplicate error ratio (DER} was outside the control limit. 

T04 Professional judgment was used to qualify the data. 

TOS Analytical result is less than the associated MDA, but greater than the counting uncertainty. 
T06 Analytical -Result is Less than both the associated counting uncertainty and MDA. 
V04 Peak-tailing or peak splitting that may result in inaccurate quantitation was observed. 

This sampling effort is discussed in three sections: field QA frequency, isotopic thorium, 

and isotopic plutonium. The data validation of each of these is discussed in the following 

subsections. The validated results follow in Attachment 1 . 
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2. 1 Field QA Frequency 

The field team is responsible for introducing or specifying field quality control samples. 

The frequency of these samples is discussed below. 

2.1.1 Equipment Rinsates 

Equipment rinsate samples were not required for this sampling effort. The field team 

used a dry decontamination method and equipment along with the dry wipes that were 

used during the decontamination process that were scanned in the field to monitor the 

decontamination process. 

2.1.2 Field Duplicates 

Field duplicates demonstrate that the collection technique was adequately precise. Five 

(5) field duplicates were collected for seventy-eight (78) regular field samples for a 

frequency of 6.4%. This meets the planned collection goal of five percent. The field 

• 

duplicate samples were evaluated by calculating the relative percent differences (RPD). • 

Relative percent differences are considered non-calculable for duplicate pairs where 

one or both results were not detected or less than 2x the MDC. If one result was 

greater than 2x the MDC and the other result was detected at less than 2x the MDC, the 

relative percent difference was calculated. For the five pairs, five analytes were 

compared, making a total of twenty-five comparisons. Three comparisons (12%) 

exceeded an RPD of 35%. The field collection efforts were sufficiently precise. No 

qualification of the data is necessary. 

2.1.3 Matrix Spikes 

Matrix spikes and matrix spike duplicates are prepared to verify that the sample matrix 

is not interfering with the accurate and precise determination of target parameters in 

non-radiological fractions. This effort included only radiological fractions, therefore 

matrix spikes/matrix spike duplicates were not analyzed. 
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• 2.1.4 Trip Blanks 

Trip blanks are included in each shipping container used to transport samples for 

volatile analysis. This sampling effort did not include volatile samples. Therefore, trip 

blanks-were not analyzed.----

2.2 Isotopic Plutonium 

The field team submitted 83 samples for isotopic plutonium analysis. The associated 

quality control result assessments are discussed in the following subsections. 

2.2.1 Yields 

Non-target isotopes are added to samples just prior to digestion and separation. The 

non-target isotopes are used to determine the digestion, separation, and analysis 

efficiencies. These non-target isotope recoveries are expressed ·as yields and used to 

calculate the target isotope activities. All yields for plutonium analysis were within 

control limits. No qualifications to the usability of the data are required based on the 

• yield recoveries. 

• 

2~2.2 Laboratory Blanks 

Laboratory blanks are used to verify that laboratory handling and procedures are not 

cross-contaminating samples with target isotopes. Each sample delivery group (SDG) 

had one laboratory blank per analytical run. All laboratory blanks were non-detect for 

plutonium. No blank contamination of the samples was detected. 

2.2.3 Laboratory Duplicates 

Laboratory duplicates are used to assess the sample analysis precision. The laboratory 

duplicate samples were evaluated by calculating the relative percent differences (RPD). 

Relative percent differences are considered non-calculable for duplicate pairs where 

one or both results were not detected or less than 2x the MDC. If one result was 

greater than 2x the MDC and the other result was detected at less than 2x the MDC, the 

relative percent difference was calculated. The laboratory analyzed one duplicate pair 

for each analytical run. 
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The Plutonium-238 laboratory duplicate pair associated with the SDG F5G180129 

exceeded the RPD control limit of 35%. Plutonium-238 samples results associated with 

this SDG were qualified as estimated (JiUJ) with a reason code J01. 

The Plutonium-239/240 laboratory duplicate pair associated with the SDG F5G180129 

·exceeded the RPD control limit of 35%. Plutonium-239/240 samples results associated 

with this SDG were qualified as estimated (J/UJ) with a reason code J01. 

2.2.4 Laboratory Control Spike 

Laboratory control spikes (LCS) are prepared to verify the sample analysis accuracy. A 

LCS is a control sample of known composition. A percent recovery within control limits 

demonstrates that the laboratory method is acceptable. All LCS ·recoveries are within 
. . 

control limits and no qualifications to the data are required. 

2.2.5 Sample Quantitation 

One sample was diluted and re-analyzed due to peak tailing. Sample SU6-PRS67 -20 

had elevated results such that the region of interest for Plutonium-239 was biased high 

for the original analysis. The re-analysis was acceptable. Both the original and re

analyzed results were reported by the laboratory. The original results were qualified as 

unusable (R) with a reason code V04 to distinguish the original results from the 

diluted/reanalyzed results. 

2.2.6 Overall Assessment of Data 

Sample results that were quantified greater than the MDC with an uncertainty 50% to 

100% of the sample result were qualified as estimated (J) with a reason code T04. Two 

samples (2% of the samples) had Plutonium-238 results qualified as estimated (J) with 

a reason code T04. Thirty-six samples (43% of the samples) had Plutonium-239/240 

results qualified as estimated (J) with a reason code T04. 

Sample results that were quantified less than the MDC, but greater than the uncertainty 

were qualified non-detect (U) with a reason code T05. None of the samples had 

Plutonium-238 results qualified non-detect (U) with a reason code T05. Seven samples 
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• 

(8% of the samples) had Plutonium-239/240 results qualified non-detect (U) with a 

reason code T05. 

Sample results with analyticaL results less than -both the-MDC and uncertainty were 

qualified as non-detect, estimated (UJ) with a reason code T06. One sample (1% of the 

sampes) had Plutonium-238. results qualified as non-detect, estimated (UJ) with a 

reason code T06. Seventeen samples (20% of the samples) had Plutonium-239/240 

results qualified as non-detect, estimated (UJ) with a reason code T06. 

2.3 Isotopic Thorium 

The field team submitted 83 samples for isotopic thorium analysis. The associated 

quality control result assessments are discussed in the following subsections. 

2.3.1 Yields 

Non-target isotopes are added to samples just prior to digestion and separation. The 

non-target isotopes are used to determine the digestion, separation, and analysis 

efficiencies. These non-target isotope recoveries are expressed as yields and used to 

calculate the target isotope activities. One sample (SU6-PRS67 -59) was qualified as 

estimated (J) with a reason code G02 due to low yield recoveries (30%). 

2.3.2 Laboratory Blanks 

Laboratory blanks are used to verify that laboratory handling and procedures are not 

cross-contaminating samples with target isotopes. Each SDG had one laboratory blank 

per analytical run. 

Thorium-230 was detected in five blanks with activity concentrations ranging from 0.036 

pCi/g to 0.073 pCi/g. This may indicate that contamination could have been introduced 

during the laboratory preparation. Those samples where the normalized absolute 

difference (NAD) between the blank and the sample result is greater than 2.58 are 

qualified as estimated (J) with a reason code F01. Three samples (4% of the samples) 

had the Thorium-230 samples qualified as estimated (J) with a reason code F01. 
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2.3.3 Laboratory Duplicates 

Laboratory duplicates are used to assess the sample analysis precision. The laboratory 

duplicate samples were evaluated by calculating the relative percent differences. 

Relative percent differences are considered non-calculable for duplicate pairs where 

one or both results were not detected or less than 2x the MDC. If one result was 

greater than 2x the MDC and the other result was detected at less than 2x the MDC, the 

RPD was calculated. The laboratory analyzed one duplicate pair for each analytical 

run. All laboratory duplicates associated with isotopic thorium analyses were within 

control limits. 

2.3.4 Laboratory Control Spike 

Laboratory control spikes (LCS) are prepared to verify the sample· analysis accuracy. A 

LCS is a control sample of known composition. A percent recovery within control limits 

demonstrates that the laboratory method is acceptable. All LCS recoveries are within 

control limits and no qualifications to the data are required. 

2.3.5 Overall Assessment of Data 

Sample results that were quantified greater than the MDC with an uncertainty 50% to 

100% of the sample result were qualified as estimated (J) with a reason code T04. One 

sample (1% of the samples) had Thorium-232 results qualified as estimated (J) with a 

reason code T04. 

Sample results that were quantified less than the MDC, but greater than the uncertainty 

were qualified non-detect (U) with a reason code T05. One sample ( 1% of the samples) 

had Thorium-228 results qualified non-detect (U) with a reason code T05. 
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........... '" ~Q .-"~"""">10 I 0 11HUUIUI ... .,nl ... '" 0.144 0.057 0.02~ = 
unc::c::nn':la .-~ llU IThoritom_??A 1.21 0.23 0.0~ = 
I\ '" F5006031U [ThoriuM-230 1.15 0.23 0.0~ = 
'''"'"'"'"""" t-:>UUbU;jlU [Thorium-232 0,8e 0.18 0.0~ = 

~n I Plutonium-238 13.E 1.€ 0.0~ J 1Jo1 
Mnc::c::nn.~tn !PiutoniiJo '"'""'" '" 0.037 om 0.02i J IT04 

~n IThorium-228 u 0.31 0.~ = 
Mnc::c::nn.~tn 1Thorium~230 1.17 0.22 om = 

1n !Thorium-232 1.4€ 0.2E 0.0~ J iJ01 
unc::c::nn41 F5D010187 !Pil•lnnium_?':IA 5,7e· 0.6S 0.0~ = 
MDSS0041 F5D010187 [Plutoniurr """'" •n 0.053 0.034 0.025 J IT04 

MDSS0041 F5D010187 I Thuoouooo-228 0.83 0.17 O.o:J = 
Mnc::c::nn41 F5D010187 In '230 1.05 0." 0.02 = 

• MDSS0041 ... F5D010187 1T:oUIIUIII-232 0.66 0.1!: 0.02 = 
Mn~~nn.~t? F~~ [Plutonium-238 8.1 0.9!: 0.04 J !J01 

MDSS0042 F5'"'"""""" lPiulnnio """''"'!.(\ 0.005 0.01~ 0,014 UJ iT OS 

"'"'"'"'""'" F5'"'"""""" !Thorinm-??A 1.07 0.2 0.03 = 
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• = 

::~sam~le.'fli£mtf• .'~~i~soc3~-~i!~ 4iiP~!Yi!lrl!:aroeJ:if:f:t~ ~8e5Uiili :ull~rt~ili'tY" ~~Mocii J\iclioL!anfier; f'R~~Oil\c~alt 
MDSS0053 F5D01 0187 Plutonium-238 0.65 0.16. 0.1 I 
MDSS0053 F5D010187 Plutonium-239/240 0 0 0.08 U 

MDSS0053 F5D010187 Thorium-228 0.79j 0.19 0.07 l 
MDSS0053 F5D010187 Thorium-230 1.241 0.26 0.05 

MDSS0053 F5D010187 Thorium-232 0.73 0.18 0.05 = 
MDSS0054 F5D010187 Plutonium-238 4.98 0.7 0.05 

MDSS0054 F5D010187 Plutonium-239/240 0.083 0.049 0.032 J T04 

MDSS0054 F5D010187 Thorium-228 0.91 0.2 0.06 

MDSS0054 F50010187 Thorium-230 1 0.22 0.06 = 
I MDSS0054 F5D010187 Thorium-232 0.91 0.2 0.05 

MDSS0055 F50010187 Plutonium-238 0.6 0.14 0.03 

! MDSS0055 F50010187 Plutonium-239/240 0.001! 0.016 0.035 UJ T06 

MDSS0055 F50010187 Thorium-228 0.64 0.17 0.05 

MDSS0055 F50.01 0187 Thorium-230 1.27! 0.27 0.04 = 
MDSS0055 F50010187 Thorium-232 0.731 0.18, 0.03 = 
MDSS0056 F5D01 0153 Plutonium-238 1.06\ 0.2 0.05 = 
MDSS0056 F5D01 0153 Plutonium-239/240 0.011 0.019 0.029 UJ T06 

MDSS0056 F5D010153 Thorium-228 0.73, 0.17 0.05 = 
! MDSS0056 F5D01 0153 Thorium-230 1.131 0.22, 0.03 = 

MDSS0056 F50010153 Thorium-232 0.73, 0.17 0.03 

MDSS0057 F5001 0153 Plutonium-238 0.202j 0.073 0.043 
~--~~~~~~~~~~~~~~------+----~~,_--~~~---~~~------~-----------

MDSS0057 F50010153 Plutonium-239/240 0.003! 0.013 0.026 

= 
UJ T06 

r--Mossoo57 F5D010153 Thorium-228 0.55 0.14 o.o5 

!"Mossoo57 l F5D01 0153 Thorium-230 1.191 0.2 0.03 

= 

• MDSS0057 

MDSS0058 
F5D01 0153 Thorium-232 _________ 0_.5_7+-l ___ 0;.....1_4+ ____ 0_.0_2+---=---- ----·----..... ~ 
F5D010153 Plutonium-238 0.78! 0.16 0.05 

MDSS0058 F5D01 0153 Plutonium-239/240 0.002, 0.014 0.03 UJ T06 

MDSS0058 F5D010153 Thorium-228 0.81 0.19 0.05 = 
MDSS0058 F5001 0153 Thorium-230 1.021 0.22 0.03 = 
MDSS0058 F5D01 0153 Thorium-232 0. 77! 0.18 0.02 = 
MDSS0059 F5001 0153 Plutonium-238 1! 0.18 0.04 = 
MDSS0059 F5D01 0153 Plutonium-239/240 0.0011 0.014 0.03 UJ T06 

MDSS0059 F5D01 0153 Thorium-228 0.67! 0.16 0.1 = 
MDSS0059 F5001 0153 Thorium-230 1.181 0.22 0.04 = 
MDSS0059 F5D01 0153 Thorium-232 0.69\ 0.15 0.05 

MDSS0060 F5D01 0187 Plutonium-238 1.93l 0.28 0.07 

MDSS0060 F5D01 0187 Plutonium-239/240 0.0461 0.044 0.053 u T05 

MDSS0060 F5D01 0187 Thorium-228 0.911 0.2 0.03 = 
MDSS0060 F5D01 0187 Thorium-230 0.87i 0.19 0.03 

MDSS0060 F5D010187 Thorium-232 0.731 0.17 0.02 = 
MDSS0061 F5D060323 Plutonium-238 91i 9.7 0.03 J J01 

MDSS0061 F50060323 Plutonium-239/240 0.362i 0.094 0.022 = 
MDSS0061 F5D060323 Thorium-228 1.86! 0.34 0.04 = 
MDSS0061 F5D060323 Thorium-230 1.D3l 0.22 0.04 = 
MDSS0061 F5D060323 Thorium-232 0. 75! 0.18 0.03 J J01 

MDSS0062 F50060323 Plutonium-238 5.091 0.69 0.05 J J01 

MDSS0062 F5D060323 Plutonium-239/240 0.0141 0.024 0.036 UJ T06 

MDSS0062 F5D060323 Thorium-228 0.331 0.11 0.03 = 

• MDSS0062 o.55l 0.15 o.04 F5D060323 Thorium-230 = 
MDSS0062 

F5D060323 Plutonium-238 

0.29j 0.1 0.04 F50060323 Thorium-232 J J01 

I MDSS0063 2.32! 0.33 0.04 J J01 

MDSS0063 F50060323 · Plutonium-239/240 0.019! 0.022 0.025 UJ T06 
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t:·~m~!e·Name~ '"~'-':~;, $oG}.;i:,:: i~:·:~aiY,!e Name'~~.·.:-: , :':R~ult~; '·uncertain!}'' 'f~Moc~i :v;~taualifier .. :;Reason;.Ccide, 
I MDSS0073 F50060310 Thorium-232 0.661 0.15! 0.02 ! 
I MOSS0074 F50060310 Plutonium-238 0.238. 0.093 0.059 = 

MDSS0074 F5D060310 Plutonium-239/240 0. 0 0.03 U 

MDSS0074 F5D060310 Thorium-228 0.52! 0.16 0.05 

MDSS0074 F5D060310 Thorium-230 1.04i 0.25 0.04 

MDSS0074 F5D060310 Thorium-232 0.63! 0.18 0.02 ! 

MDSS0075 F5D060310 Plutonium-238 0.76i 0.15 O.Q3 

MDSS0075 F5D06031 0 Plutonium-239/240 0.012! 0.021 0.032 UJ T06 

I MDSS0075 F5D060310 Thorium-228 0.59i 0.13 0.03 

MDSS0075 F5D060310 Thorium-230 0.911 0.18 O.o1 

I MDSS0075 F5D060310 Thorium-232 0.49 0.12 0.02' 

MDSS0076 F5D060310 Plutonium-238 4.171 0.62 0.05 

MDSS0076 F5D060310 Plutonium-239/240 0.046! 0.0391 0.034 J T04 

MDSS0076 F5D060310 Thorium-228 0.44l 0.14 0.04 

MDSS0076 F5D060310 Thorium-230 0.48 0.15 0.02 

MDSS0076 F5D06031 0 Thorium-232 0.218! 0.093' 0.023 

MDSS0077 F5D060310 Plutonium-238 7.3\ 1 0.05 

MDSS0077 F5D060310 Plutonium-239/240 0.028! 0.032 0.019 J T04 

MDSS0077 F5D060310 Thorium-228 0.961 0.23 0.05 

MDSS0077 F5D060310 Thorium-230 1.04. 0.24 0.05 

MDSS0077 F5D06031 0 Th.:.::o~riu:::.m;;.·.::2::..:32=-----+--...:0:.:;.8::..1+1---0:.:.2:::r----=0:.:.:.0::..4t---=----+-------1 
I MDSS0078 F5D06031 0 Plutonium-238 21.8 2.6 0.07 

MDSS0078 F5D060310 Plutonium-239/240 0.371 0.11 0.05 = 

I MDSS0078 F5D060310 Thorium-228 · 1.23 0.23 0.04 = 

.__~QSS007~-- ,_._F __ 5_D_0..;.6..;..03_1 __ o--+_T_ho_r_i_u_m_-2_3_0 ________ _Q.83! ____ o_:l_~ ---~-~r---------- --------i 
MDSS0078 F5D060310 Thorium-232 0.76) 0.17 0.03 i 
MDSS0079 F5D060310 Plutonium-238 4.981 0.6f 0.1 = l 
MDSS0079 F5D060310 Plutonium-239/240 0.066 0.06 • 0.076 U T05 I 

. MDSS0079 F5D060310 

F5D060310 

Thorium-228 0.591 0.1E 0.04 = I 
r-
1 MDSS0079 Thorium-230 0.65 0.17 0.04 

MDSS0079 F5D060310 Thorium-232 0.43 0.13 0.04 I MDSS0080 F5D060310 Plutonium-238 14.9! 1.8 0.07 

r:.~M..;..D::..S~S::..0~0~80~+-·~F::..:5D::..0~6~03::..1~0-4::..P~Iu~to~ni~um~-2~3~9/~24~0~---+-~--=0~.2..;.142 ___ :.:.:0:.:.:.0~747 __ ~0:.:.:.0::..4~5r-----=----r---------ll 
MDSSOOBO F50060310 Thorium·228 0.91i 0.19 0.03 = 

MDSS0080 I F5D060310 Thorium-230 0.93i 0.19 0.02 

MDSS0080 F5D060310 Thorium-232 0.6 0.14 0.02 

I---'-M""D~S.::.S0-'-0'-'8c::.2_+- F5D06035.!_.F' P _ _;:lu:.:to:.:n:.:.:iu::..m:.:.:·~23:.:8=------l-----'-1-"-9.;.:.5t-\ ___ __;;;2;.;..;:;;.3 ___ 0:.:.0.:..5,_ __ = __ r----·---l 
I MDSS0082 F5D060351 Plutonium-239/240 0.0721 0.042 0.024 J T04 I 

MDSS0082 F5D060351 Thorium-228 1.04! 0.23 0.06 = I 
MDSS0082 F5D060351 Thorium-230 1.191 0.25 0.02 

r--M_D:.:.:S:.:.:S~0~08~2~r-~F_5::.;D:.:0~6.::.03:.:5~1-~._;:h~o,r~iu:.:m~--=23:.:2=--.------~---:.:.:o~.8;_;;9t-----~o~.2,_ __ ~o~.o_4r----~J--~~J0~1 ________ _ 
MDSS0083 F5D060351 Plutonium-238 12.7! 1.4 0.03 

MDSS0083 F5D060351 Plutonium-239/240 0.035! 0.02·9 0.014 J T04 

MDSS0083 F5D060351 'Thorium-228 0.94! 0.19 0.03 

MDSS0083 F50060351 Thorium-230 1.261 0.23 0.03 

r--M_D_S_S_00_8_3~ __ F_5_D~06~0_3~51 __ ~T_h_or~iu_m~-2~3-'-2 ________ 
1 
______ 0_.9_2r-----0_.1_8r-___ 0_.0_2+-___ J ___ -+J_0_1 ______ j

1 MDSSOD84 F5D060367 Plutonium~238 71.8j 7.2 0.03 = 
MDSS0084 F5D060367 Plutonium-239/240 1.osi 0.17 0.02 

MDSS0084 F5D060367 Thorium-228 0.99! 0.22 0.03 J J01 1 

1--~~---F~~~~~==~~-----r--~~------+---~+-~---~~-----~ 
MDSS0084 F5D060367 Thorium-230 0.79! 0.19 0.04 = 1 

MDSS0084 F5D060367 Thorium-232 0.35! 0.11 0.04 J J01 

MDSS0085 F50060367 Plutonium-238 241 2.7 0.04 
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?_;samp~Na~ r~]l:soG)ft%7j M§lt~&!~biari¥m:~ ~~R.e51iitfi s~.nce.rtaf~!Y.i liMocJit -:;,~ili"'au'atffi~;:;; ~_cqde',.! 
MDSS0096 F5D060377 Thorium-230 0.621 0.15 0.03 I · 
MDSS0096 F5D060377 Thorium-232 0.278 0.094 0.018 = 

MDSS0097 F5D060323 Plutonium-238 1 0.18 0.03 J J01 I 
MDSS0097 F5D060323 Plutonium-239/240 0.004t 0.012 0.023 UJ T06 I 

-~~M=D~S~S=0~09~7--~-~F5~D~0=6~03~2~3~~T~ho~n=·u~m~-2=2=8--------4-----~1~.1~5~--~0~.2~3+----0~.~03~----=----+---------1 
MDSS0097 F5D060323 Thorium-230 1.02! 0.22 0.02 = 

! MDSS0097 F5D060323 Thorium-232 0.99! 0.21 0.02 J J01 I 

MDSS0098 F5D060367 Plutonium-238 6.16. 0.82 0.04 = 
MDSS0098 F5D060367 . Plutonium-239/240 0.093 0.05 0.027 J 

MDSS0098 F5D060367 Thorium-228 0.911 0.24 0.08 J 

MDSS0098 F5D060367 Thorium-230 0.891 0.24 0.08 

MDSS0098 F5D060367 Thorium-232 0.73 0.21
1 

0.07 J 

MDSS0099 F5D060377 Plutonium-238 18.3 2.1 0.05 J 

MDSS0099 F5D060377 Plutonium-239/240 0.14 0.058 0.029 = 
MDSS0099 F5D060377 Thorium-228 0.961 0.21 0.05 · = 
MDSS0099 F5D060377 Thorium-230 1.05! 0.23 0.02 

MDSS0099 F5D060377 Thorium-232 0.67, 0.17 0.03 = 
MDSS0100 F5D060377 Plutonium-238 0.48 0.12 0.04 J 

MDSS0100 F5D060377 Plutonium-239/240 0.018 0.024 0.016 J 

MDSS0100 F5D060377 Thorium-228 0.721 0.17 0.03 = 
= 

T04 

J01 

J01 

J01 

J01 

T04 

! 

I 
i 

I 
! 
I 

MDSS0100 F5D060377 Thorium-230 0.821 0.18 0.02 
r--~~~~~.~~~~-4~~~~--------4-----~~-----~~----~4---------+----·-----! MDSS0100 F5D060377 Thorium-232 0.6! 0.15 0.03 

MDSS01 01 F5D060367 Plutonium-238 24.3! 2.6 0.03 = 
= I--:MDSS0101 F5D060367 Plutonium-239/240 0.359! 0.093 0.022 

~ MDSS01 01 F5D060367 Thorium-228 1.;.;..0.::...5+------'0;:.;.;.2.::.;1+--·....:oc.;.;.0~6t----.::...J __ _,.J.::.;0'""1 ____ ~ 
- MDS-50101·-r F5D060367 Thoriu~-230 -----------1.08 0.22 0.05 = j 

MDSS0101 F5D060367 Thorium-232 0.79 0.17 0.03 

MDSS01 02 l F5D060377 Plutonium-238 

MDSS0102 

MDSS0102 

MDSS0102 

MDSS0102 

MDSS0103 

MDSS0103 

MDSS0103 

MDSS0103 

F5D060377 Plutonium-239/240 

F5D060377 Thorium-228 

F5D060377 Thorium-230 

F5D060377 Thorium-232 

F5D060377 Plutonium-238 

F5D060377 Plutonium-239/240 

F5D060377 Thorium-228 

F5D060377 Thorium-230 

MDSS0103 1 F5DOS0377 Thorium-232 

MDSS0104 F5D060367 Plutonium-238 

MDSS01 04 • F5D060367 Plutonium-239/240 

0.5 0.13 0.05 

-0.0021 -0.014 0.029 

0. 731 0.18 0.05 

1.01 i 0.23 0.03 

0.78! 0.19 0.03 

73\ 7.8 0.03 

0.69 0.14 0.02 

1.44l 0.26 0.03 

1.49' 0.27 0.02 

0.97i 0.2 0.02 

28.41 3.1 0.03 

0.44 0.1 0.02 

I MDSS0104 F5D060367 Thorium-228 0.91 0.21 0.06 

J J01 

J J01 

u T05 

= 

J J01 

= 

= 
= 
= 
= 
J J01 

l MDSS0104 r- MDSS0104 
F5D060367 Thorium-2~3~0 ______ ___ o:..:.;:·9..:.1r-__ __::o.:.:.2:...:1+-___ o:.:·~04+---=--+--------
F5D060367 Thorium-232 0.861 0.2 0.04 J J01 

1 MDSS0105 F5D060377 Plutonium-238 3.42 0.44 0.03 J J01 

MDSS0105 F5D060377 Plutonium-239/240 0.043 0.03 0.021 J T04 

MDSS01 05 F5D060377 Thorium-228 0.96 0.2 0.04 = 
MDSS0105 F5D060377 Thorium-230 0.921 0 .. 19 0:03 

MDSS0105 F5D060377 Thorium-232 1.05! 0.21 o.o2 = 
MDSS0106 I F5D060377 Plutonium-238 0.481 0.12 0.04 J J01 

MDSS0106 F5D060377 Plutonium-239/240 0.0771 0.044 0.028 J T04 

MDSS01 06 F5D060377 Thorium-228 0.35! 0.1 0.04 = 
MDSS0106 F5D060377 IThorium-230 0.62l 0.15 0.03 = 
MDSS0106 F5D060377 IThorium-232 0.302 0.094 0.016 
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MOSS0117 F50060377 Thorium-228 0.87 0.18 0.021 = 
MOSS0117 F50060377 Thorium-230 0.73 0.16 0.021 = 
MDSS0117 F50060377 Thorium-232 0.75 0.16 0.02! = l 
MOSS0118 F50060388 Plutonium-238 45, 4.9 0.04 = 
MDSS0118 F50060388 Plutonium-239/240 0.188 0.066 O.Q25 = I MDSS0118 F50060388 Thorium-228 1.12, 0.22 0.03 = I 
MDSS0118 F50060388 Thorium-230 0.83 0.18 0.02 = 
MDSS0118 F50060388 Thorium-232 I 0.61

1 
0.14 0.02 = 

MDSS0119 F50060367 Plutonium-238 0.207 0.072 0.041 = 
MDSS0119 F50060367 Plutonium-239/240 0.001 0.014 0.03 UJ T06 

I 
I 

MDSS0119 F50060367 Thorium-228 0.45, 0.13 0.03 J J01 I 
MDSS0119 F50060367 Thorium-230 0.89 0.21 0.02 = 
MDSS0119 F50060367 Thorium-232 0.38 0.12 0.02 J J01 I 
MDSS0120 F50060377 Plutonium-238 0.112 0.053 0.038 J J01 

MDSS0120 F50060377 Plutonium-239/240 0.0161 0.022 0.029 UJ T06 

MDSS0120 F50060377 Thorium-228 0.63! 0.17 0.06 = 
MDSS0120 F50060377 Thorium-230 1.06! 0.24 0.02 = 
MDSS0120 F50060377 Thorium-232 0.51 0.15 0.02 = 
MDSS0121 F50060367 Plutonium-238 0.161 0.064 0.039 = 
MDSS0121 F50060367 Plutonium-239/240 0.009- 0.016 0.026 UJ T06 

MDSS0121 F50060367 Thorium-228 0.761 0.17 0.03 J J01 

MDSS0121 F50060367 Thorium-230 1.36 0.25 0.02 = 
MOSS0121 F50060367 Thorium-232 0.721 0.16 ' 0.03 J J01 

MDSS0122 F50060367 Plutonium-238 0.134' 0.058 0.039 = 

• ~SS02E_ f-.. f50060367 Plutonium-239/240 0.012 0.02 0.03 UJ T06 --·--
MDSS0122 F50060367 Thorium-228 0.56 0.14 0.03 J J01 

I 
MDSS0122 F50060367 Thorium-230 1.26, 0.24 0.03 = 
MOSS0122 F5D060367 Thorium-232 0.55 0.14 0.02 J J01 

MDSS0123 F50060351 Plutonium-238 18.4 2.1 0.04 = 
MDSS0123 F50060351 Plutonium-239/240 0.086 0.045 0.023 J T04 

MDSS0123 I F5D060351 Thorium-228 0.8 0.16 0.03 = 
MDSS0123 F50060351 Thorium-230 1.12 0.21 0.03 = 
MDSS0123 F50060351 Thorium-232 0.89 0.18 0.02 J J01 

MDSS0124 F50060351 I Plutonium-238. 0.95 0.18 0.04 = 
MDSS0124 F50060351 Plutonium-239/240 0.016 0.021 0.014 J T04 I 

MDSS0124 F50060351 Thorium-228 1.13 0.23 0.04 = 
MDSS0124 - F50060351 Thorium-230 1.48 0.28 0.03 = 
MDSS0124 F50060351 Thorium-232 0.981 0.21 0.02 J J01 

MDSS0125 F50060351 Plutonium-238 0.33 0.1 0.05 = 
MDSS0125 F50060351 Plutonium-239/240 0.011 0.019 0.027 UJ T06 

MOSS0125 F50060351 Thorium-228 0.83 0.16 0.03 = 
MDSS0125 F50060351 Thorium-230 1.19 0.21 0.03 = 
MDSS0125 F50060351 Thorium-232 0.81 0.16 0.03 J J01 

MDSS0126 F50060351 Plutonium-238 0.33! 0.1 0.05 = 
MOSS0126 F50060351 Plutonium-239/240 0.023 0.027 0.031 UJ T06 

I 

MOSS0126 F50060351 Thorium-228 0.6 0.14 0.03 = 
MDSS0126 I F50060351 Thorium-230 0.65, 0.15 0.02 = 
MDSS0126 F50060351 Thorium-232 0.37 0.11 0.02 J J01 

• MDSS0127 F50060367 . Plutonium-238 0.364 0.096 0.036 = 
MDSS0127 F50060367 Plutonium-239/240 0.005 0.014 0.014 UJ T06 

MDSS0127 F50060367 Thorium-228 1.06• 0.21 0.05 J J01 

MOSS0127 F50060367 Thorium-230 1.621 0.29 0.03 = 
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,,Reason Code .. 

MDSS0127 F5D060367 hhorium-232 0.91 0.19 0.02 J J01 

MDSS0128 F50060367 Plutonium-238 2.27 0.35 0.04 = • MDSS0128 F5D060367 Plutonium-239/240 0.023 0.024 0.025 UJ 106 

MDSS0128 F50060367 1horium-228 0.461 0.14 0.06 J J01 

MDSS0128 F50060367 1horium-230 0.74 0.18 0.04 = 
MDSS0128 F50060367 1horium-232 0.33 0.11 0.02 J J01 I 

MDSS0129 F50060377 Plutonium-238 7.85 0.92 0.03 J J01 

MDSS0129 F50060377 Plutonium-239/240 0.086 0.043 0.022! J 104 
i 

MDSS0129 F50060377 1horium-228 0.48! 0.12 0.03 = 
MDSS0129 F5D060377 

1
1horium-230 0.56 0.13 0.02 = 

MDSS0129 F5D060377 1horium-232 0.341 0.098 0.016 = 
MDSS0130 F50060377 Plutonium-238 274 36 5 J J01 

MDSS0130 F50060377 Plutonium-239/240 4.4 3.6 4 J 104 

MDSS0130 F50060377 1horium-228 3.14 0.5 0.03 = 
MDSS0130 F5D060377 1horium-230 3.321 0.53 0.03 = 
MDSS0130 F5D060377 1horium-232 1.32 0.26 0.03 = 
MDSS0131 F5D060367 Plutonium-238 3.54 0.48 0.04. = 
MDSS0131 F5D060367 Plutonium-239/240 0.065 0.039 0.024 J 104 

MDSS0131 F5D060367 1horium-228 0.95 0.22 0.06 J J01 

MDSS0131 F5D060367 1horium-230 1.18 0.25 0.02 
l = 

MDSS0131 F5D060367 1horium-232 0.74 0.18 0.04 J J01 -
MDSS0132 F5D060377 Plutonium-238 13.5' 1.5 0.03 J J01 

MDSS0132 F5D060377 Plutonium-239/240 0.171 0.063 0.028 = I 
MDSS0132 F5D060377 Thorium-228 0.78 0.18 0.04 = ! 

f--MD~_S01~~- F5D060377 Thorium-230 0.66 0.16 0.03 ------1 ------- ------ !-------- --- -----r-------
MDSS0132 F5D060377 Thorium-232 0.54 0.14 0.02 • MDSS0133 F50060367 Plutonium-238 17.5 1.8 0.03 = 
MDSS0133 F5D060367 . Plutonium-239/240 I 0.222 0.068 0.02 = 
MDSS0133 F5D060367 Thorium-228 0.891 0.2 0.05 J J01 

MDSS0133 F5D060367 Thorium-230 1.03 0.22 0.04 = 
MDSS0133 F5D060367 Thorium-232 0.78 0.18 0.03 J J01 

MDSS0134 F50060409 Plutonium-238 358 46 3 = 
MDSS0134 F5D060409 Plutonium-239/240 6.5, 3.8 2.8 J J01 ,T04 

MDSS0134 F5D060409 Thorium-228 5.25 0.87 0.05 = 
MDSS0134 F5D060409 1horium-230 0.94 0.23 0.04 J J01 

! MDSS0134 F5D060409 Thorium-232 0.61 0.17 0.04 J J01 

MDSS0135 F50060367 Plutonium-238 0.9i 0.17 0.04 = I ! 

---1 MDSS0135 F50060367 Plutonium-239/240 0.03 0.028 0.029 J 104 

MDSS0135 F5D060367 Thorium-228 0.94 0.19 0.04 J J01 

MDSS0135 F5D060367 Thorium-230 1.38 0.25 0.02 = 
-----~550135 ___ F50060367 Thorium-232 0.991 0.2 0.91 J dQ1 --- . ---------

MDSS0136 F5D060388 Plutonium-238 2.34 0.33 0.04 = I 

MDSS0136 F5D060388 Plutonium-239/240 0.032 0.028 .0.029 J 104 l MDSS0136 F50060388 Thorium-228 0.42 0.12 0.03 = 
MDSS0136 F5D060388 Thorium-230 0.65 0.15 0.03 = I 
MDSS0136 F5D060388 1horium-232 0.38 0.11 0.02 

I 
= I 

MDSS0137 F5D060367 Plutonium-238 0.63 0.13 0.03 = I 
MDSS0137 F50060367 Plutonium-239/240 0.004 0.01 0.02 UJ 106 

MDSS0137· F5D060367 Thorium-228 0.86 0.29 0.16 J J01 -

l MDSS0137 F5D060367 Thorium-230 1.18 0.34 0.05 = 
MDSS0137 F50060367 1horium-232 0.64 0.24 0.12 J J01 

MDSS0138 F5D060341 Plutonium-238 26 3 0.05 = ! • 
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• MDSS0138 F5D060341 Plutonium-239/240 0.121 0.056 0.029 = 
MDSS0138 F5D060341 Thorium-228 1.06 0.26 0.07 = 
MDSS0138 F5D060341 Thorium-230 0.86 0.22 0.05 = 
MDSS0138 F50060341 Thorium-232 0.76, 0.21 o.o5· = 
MDSS0140 F50060341 Plutonium-238 1.561 0.25 0.04 -- = ---

MDSS0140 F50060341 Plutonium-239/240 0.003 0.013! 0.027 UJ T06 

MDSS0140 F5D060341 Thorium-228 0.821 0.19 0.05 = 
MDSS0140 F50060341 Thorium-230 1.o5l 0.23 0.02 = 
MDSS0140 F5D060341 Thorium-232 0.951 0.21 0.04 = ··-- -----·-
MDSS0141 F5D060367 Plutonium-238 28.61 3.2 0.04 = 
MDSS0141 F50060367 Plutonium-239/240 0.307 0.089 0.031 = 
MDSS0141 F50060367 Thorium-228 1.11 0.26 0.08 J J01 

MDSS0141 F5D060367 Thorium-230 0.95 0.23 0.02 = 
MDSS0141 F5D060367 Thorium-232 0.78 0.21 0.04 J J01 

MDSS0142 F50060351 Plutonium-238 0.8 0.17 0.06! = 
MDSS0142 F50060351 Plutonium-239/240 0.001 0.029 0.052 UJ T06 

MDSS0142 F50060351 Thorium-228 0.88; 0.21 0.05! = 
MDSS0142 F50060351 Thorium-230 0.88 0.21 0.03 = I 
MDSS0142 F5D060351 Thorium-232 0.61 0.16 0.02 J J01 

MDSS0143 F5D060341 Plutonium-238 2.88 0.4 0.04 = 
MDSS0143 F5D060341 I Plutonium-239/240 0.021 0.022 0.023 UJ T06 

MDSS0143 F5D060341 Thorium-228 l 0.43) . 0.13 0.04 J F01 

MDSS0143 F5D060341 Thorium-230 0.52. 0.14 0.04 = 
MDSS0143 F5D060341 Thorium-232 0.31 0.1 0.03 = .. 

• ' MDSS0144 F5D060367 Plutonium-238 13.2 1.5 0.04 = ---i - --
MDSS0144 F5D060367 Plutonium-239/240 0.158 0.06 0.029 = 
MDSS0144 F5D060367 Thorium-228 0.65: 0.17 0.05 J J01 

MDSS0144 F50060367 Thorium-230 0.86 0.21 0.04 = 
MDSS0144 F50060367 Thorium-232 0.65 0.17 0.03 J J01 

MDSS0145 F5D060341 Plutonium-238 1.63 0.27 0.05 = 
MDSS0145 F50060341 Plutonium-239/240 0 0 0.03 u 
MDSS0145 F50060341 Thorium-228 0.59 0.17 0.07 = 
MDSS0145 F50060341 Thorium-230 0.76\ 0.19 0.04 = 
MDSS0145 F5D060341 Thorium-232 0.6 0.17 0.04 = 
MDSS0146 F5D060341 Plutonium-238 2.2i 0.34 0.04 = 
MDSS0146 F5D060341 Plutonium-239/240 0 0 0.02 u 
MDSS0146 F5D060341 Thorium-228 0.56. 0.16 0.07 = 
MDSS0146 F50060341 Thorium-230 1.02!. 0.24 0.04 = 
MDSS0146 F5D060341 Thorium-232 

I 
0.591 0.16 0.04 = 

MDSS0147 F50060341 Plutonium-238 6.6 1.1 0.07 = I 

._MDSS0147 F5D060341 Plutonium-239/240 0.072 0.06 0.028 J T04 
I 

MDSS0147 F50060341 !rhorium-228 0.69 0.18 0.07 = 
MDSS0147 F5D060341 Thorium-230 0.821 0.2 0.02 = 
MDSS0147 F50060341 Thorium-232 0.5 0.14 0.03 = 
MDSS0148 F5D060341 Plutonium-238 0.322 0.093 0.039 = 
MDSS0148 F5D060341 Plutonium-2391240 0.0041 0.012 0.024 UJ T06 

MDSS0148 F50060341 Thorium-228 0.6 0.16 . 0.06 = 
MDSS0148 F5D060341 Thorium-230 1.01 0.22 0.04 = 

• MDSS0148 F5D060341 Thorium-232 · 0.65 0.16 0.02 = 
MDSS0149 F5D060341 Plutonium-238 92.8 9.4 0.03 = 
MDSS0149 i F5D060341 Plutonium-239/240 0.471 0.1 0.02 = 
MDSS0149 F50060341 Thorium-228 2.26 0.39 0.05 = 
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• MDSS0160 F50250160 Plutonium-238 0.535 0.085 0.045 = 

MDSS0160 F50250160 Plutonium-239/240 0.006 0.018 0.03' UJ T06 

MDSS0160 F50250160 Thorium-228 0.59, 0.12 0.04 = 

I MDSS0160 F50250160 Thorium-230 1.03 0.17 0.04 = 

MDSS0160 F50250160 Thorium-232 0.641 0.12 _0.01 = -· 

MDSS0161 F50060341 Plutonium-238 1.77 0.27 0.04 = I 
MDSS0161 F50060341 Plutonium-239/240 0.044 0.032 0.025 J T04 i 
MDSS0161 F50060341 Thorium-228 0.36 0.12 0.06 J F01 

MDSS0161 F50060341 Thorium-230 0.66l 0.17 0.06 = 

MDSS0161 F50060341 Thorium-232 0.35. 0.11 0.05 = 

MDSS0162 F50060351 Plutonium-238 1.95, 0.29 0.03 = 

MDSS0162 F50060351 Plutonium-239/240 o.oo61 0.018 0.033 UJ T06 

I MDSS0162 F50060351 Thorium-228 0.53! 0.15 0.03 = -
MDSS0162 F50060351 Thorium-230 0.51 0.14 0.02 = I 

MDSS0162 F50060351 Thorium-232 0.35 0.12 0.02 J J01 

MDSS0163 F50060351 Plutonium-238 0.044 0.034 0.033 J T04 I 
MDSS0163 F50060351 Plutonium-239/240 0 0 0.02 u - -
MDSS0163 F50060351 Thorium-228 0.58 0.16 0.04 = 

i MDSS0163 F50060351 Thorium-230 1.08 0.24 0.03 = 

MDSS0163 F50060351 Thorium-232 0.51 0.15 0.02 J J01 

MDSS0164 F50060341 Plutonium-238 0.146 0.069 0.053 = 

MDSS0164 I F50060341 Plutonium-239/240 0.002 0.017 .0.036 UJ T06 

MDSS0164 F50060341 Thorium-228 0.24 0.32 0.41 R F01, G02, T06 
' 

! MDSS0164 F50060341 Thorium-230 0.38 0.23 0.18 R F01, G02, T04 

• MDSS0164 F50060341 Thorium-232 0.19 0.18 0.21 R G02, T05 - ·--
MDSS0164DL F50060341 Thorium-228 0.25 0.2 0.23' J F01,T04 

MDSS0164DL F50060341 Thorium-230 0.46 0.2 0.1 J F01 ! 

I MDSS0164DL , F50060341 Thorium-232 0.21 0.14 0.05 J T04 

MDSS0165 F50060351 Plutonium-238 0.65 0.15 0.04 = 

MDSS0165 F50060351 Plutonium-239/240 0 0 0.03 u 
MDSS0165 F50060351 Thorium-228 0.27 0.1 0.03 = 

MDSS0165 F50060351 Thorium-230 0.43 0.13 0.04 = 

MDSS0165 F50060351 Thorium-232 0.271i 0.0995 0.033 J J01 

' MDSS0166 F50060341 Plutonium-238 1.69 0.33 0.1 = 
MDSS0166 F50060341 Plutonium-239/240 o! 0 0.06 u 
MDSS0166 I F50060341 Thorium-228 0.39 0.14 0.08 J F01 

MDSS0166 F50060341 Thorium-230 0.6 0.18 0.05 = 
MDSS0166 F50060341 Thorium-232 0.37 0.14 0.04 = 
MDSS0167 F50060341 Plutonium-238 0.47 0.13 0.04 = 
MDSS0167 F50060341 Plutonium-239/240 0.008 0.022 0.039 UJ T06 ' 

MDSS0167 F50060341 Thorium-228 0.222 0.09 0.034 J F01 

MDSS0167 F50060341 Thorium-230 0.47 0.14 0.04 = 

MDSS0167 F50060341 Thorium-232 0.221 0.09 0.034 = 
MDSS0168 F50060341 Plutonium-238 0.84 0.16 0.04 = 
MDSS0168 F50060341 Plutonium-239/240 0 0 0.03 u 1 MDSS0168 F5D060341 Thorium-228 0.5 0.16 0.08 J F01 

MD~~0168 F50060341 Thorium-230 0.83 0.21 0.06 = 
MDSS0168 I F50060341 Thorium-232 0.46 0.14 0.05 = 

• MDSS0169 F50060341 Plutonium-238 0.8 0.16 0.04 = 
MDSS0169 F50060341 Plutonium-239/240 0.001 0.014 0.03 UJ T06 

MDSS0169 F50060341 Thorium-228 0.58 0.16 0.05 = 
MDSS0169 F50060341 Thorium-230 0.85 0.2 0.03 = 
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• 
f.c:~. a- · ~-- ~ · 1 a-~ .. i ~ .. ' ., :oi.~· ... ~ ·"'.iS:: ·- 'I MDSS0182 F5D060389 Plutonium-239/240 0.1621 0.062 0.023 = 

MDSS0182 F5D060389 Thorium-228 0.2861 0.09 0.034 = I 

MDSS0182 F5D060389 Thorium-230 0.531 0.131 0.03 = 
MDSS0182 F5D060389 Thorium-232 I 0.272 0.087 0.016 = 
MDSS0183 F5D060395 Plutonium-238 14.8 1.6 0.05 = ! 

-~ 

MDSS0183 F5D060395 Plutonium-239/240 0.194 0.067 0.039, = I 
MDSS0183 F5D060395 Thorium-228 0.61 0.19 0.06 J J01 

MDSS0183 F5D060395 Thorium-230 1.021 0.26 0.04 = 
MDSS0183 F5D060395 Thorium-232 0.43 0.15! 0.031 J J01 

MDSS0184 F5D060395 Plutonium-238 13.9 1.7 0.07 = 
MDSS0184 F5D060395 Plutonium-239/240 0.061 0.047 0.05 J T04 

MDSS0184 F5D060395 Thorium-228 0.85· 0.27 0.06 J J01 

MDSS0184 F5D060395 Thorium-230 0.641 0.23 0.04 = 
MDSS0184 F5D060395 Thorium-232 0.49 0.19 0.04 J J01 

MDSS0185 F5D060389 Plutonium-238 1.03! 0.18 O.Q3 = 
MDSS0185 F5D060389 Plutonium-239/240 0.0191 0.02 0.021 UJ T06 I 

MDSS0185 F5D060389 Thorium-228 o.58l 0.13 0.03 = I 
MDSS0185 F5D060389 Thorium-230 0.99 0.18 0.01 = 
MDSS0185 F5D060389 Thorium-232 0.62 0.13 0.01 = I 

MDSS0186 F5D060389 Plutonium-238 6.69 0.83 0.05 = 
L MDSS0186 F5D060389 Plutonium-239/240 0.101 0.051 0.032 J T04 

I MDSS0186 F5D060389 Thorium-228 0.761 0.19 0.05 = 
I MDSS0186 F5D060389 Thorium-230 1.05 0.24 0.03 = 

MDSS0186 F5D060389 Thorium-232 0.54 0.15 0.03 = 

•• MDSS0187 F5D060389 Plutonium-238 0.93' 0.17 0.04 = -· - --
MDSS0187 F5D060389 Plutonium-239/240 0.028 0.025 0.024 J T04 

MDSS0187 F5D060389 Thorium-228· 0.74 0.16 0.04 = 
MDSS0187 F5D060389 Thorium-230 0.87 0.18 0.03 = 
MDSS0187 F5D060389 Thorium-232 0.64 0.15 0.03 = 
MDSS0188 F5D060389 Plutonium-238 32.2 3.6 0.04 = 
MDSS0188 F5D060389 Plutonium-239/240 0.44! 0.11 0.03 = 
MDSS0188 F5D060389 Thorium-228 0.57 0.14 0.05 = 
MDSS0188 F5D060389 Thorium-230 0.51' 0.13 0.02 = I 
MDSS0188 F5D060389 Thorium-232 0.274i 0.089. 0.026 = 
MDSS0189 F5D060389 Plutonium-238 58.4 5.9 0.05 = 
MDSS0189 F5D060389 Plutonium-239/240 0.531 0.11 0.04 = 
MDSS0189 F5D060389 Thorium-228 1.02 0.2 0.05 = I 

MDSS0189 F5D060389 Thorium-230 1.32 0.24 0.02 = 
MDSS0189 F5D060389 Thorium-232 I 1.04 0.2 0.03 = 
MDSS0190 F5D060395 Plutonium-238 1.22 0.2 0.04 = 
MDSS0190 F5D060395 I Plutonium-239/240 0.019i 0.02 0.021 UJ T06 --
MDSS0190 F5D060395 1 Thorium-228 0.74' 0.17 0.05 J J01 

MDSS0190 F5D060395 Thorium-230 0.98 0.21 0.03 = 
MDSS0190 F5D060395 Thorium-232 0.631 0.15 0.02 J J01 

MDSS0191 F5D060388 Plutonium-238 6.21 0.78 0.04 = 
MDSS0191 F5D060388 ! Plutonium-239/240 0.0271 0.026 0.024 J T04 

MDSS0191 F5D060388 lrhorium-228 0.78 0.17 0.03 = 
MDSS0191 F5D060388 Thorium-230 0.85! 0.18 0.03 = 

• MDSS0191 F5D060388 Thorium-232 0.641 0.15 0.03 = 
MDSS0192 F5D060388 Plutonium-238 1.36! 0.23 0.05 = 
MDSS0192 F5D060388 Plutonium-239/240 0.009 0.017 0.028 UJ T06 

MDSS0192 F5D060388 . iThorium-228 0.67 0.16 0.04 = 
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MDSS0192 i F5D060388 1Thorium-230 1.22! 0.24 ·0.03 j 
MDSS0192 ' F5D060388 Thorium-232 0.751 0.17 0.03 = 1 • MDSS0193 F5D060389 Plutonium-238 15.8 1.7 0.04 

MDSS0193 F5D060389 Plutonium-239/240 0.12 0.049 0.012 

r-~M~D~S~S~0~19~3~+'-~F5~D~0~6~03~8=9~~T~ho=n~·u~m~-2=2=8~------~-----~0~.5~1~i1 ____ ~0~.1~3+----0=·~03~----=----+----------1! MDSS0193 F5D060389 Thorium-230 0.77\ 0.17 0.03 = 

MDSS0193 F5D060389 Thorium-232 0.39l 0.11 0.03 

MDSS0194 F5D060389 Plutonium-238 14.4! 1.7 0.04 

__ MDSS0194 I F5D060389 Plutonium-239/24.0;:_ __ +-_--..:.o.c.;.1""'9-'-J9!-----=o-'-.0;.;.7-'-1 t---0~·.:...03~2+---=---t--------; 
MDSS0194 F5D060389 Thorium-228 0.8! 0.18 0.04 

MDSS0194 F5D060389 Thorium-230 0.81 0.17 0.02 

MDSS0194 F5D060389 Thorium-232 0.72 0.16 0.03 

MDSS0195 F50060389 Plutonium-238 0.9i 0.19 0.05 

MDSS0195 F5D060389 Plutonium-239/240 0.031 0.029 0.031 J T04 

MDSS0195 I F5D060389 Thorium-228 0.76· 0.16 0.03 

I MDSS0195 F5D060389 Thorium-230 1.21 0.22 0.02 

MDSS0195 F5D060389 Thorium-232 0.79 0.16 0.02 

MDSS0196 F5D060388 Plutonium-238 10.21 1.2 0.05 = 

MDSS0196 F5D060388 Plutonium-239/240 0.06, 0.038 0.028 J T04 

MDSS0196 F5D060388 Thorium-228 0.711 0.16 0.05 = 

MDSS0196 F5D060388 Thorium-230 0.791 0.17 0.02 = 

MDSS0196 F5D060388 Thorium-232 0.86l 0.18 0.04 = 

MDSS0197 F5D130257 Plutonium-238 11.8 1.4 0.04 = 

MDSS0197 F50130257 Plutonium-239/240 0.0651 0.04 0.027 J T04 

• MDSS0197 ·----------·-- . F5D130257 . T_h_o_riu_m_-2_2_8 ______________ 0.8!-___ ...Q:..11·--- 0.04' ---=--·--------------, 
MDSS0197 F50130257 Thorium-230 1.07\ 0.2 0.02 = j 
MDSS0197 F50130257 Thorium-232 0.86 0.17 0.03 = 1 

MDSS0198 F50060389 Plutonium-238 3.98i 0.66 0.07 = 

r-~M~D~S~S.:...01....:9~8-~~F~5~0.:...06~0~3~89~~P~Iu~to~n....:iu....:m....:·=2;3....:9~n~4~0----+------=0....:.1+----0....: . ....:06~2+---0....:·.:...04~2+----'-J~--~T0....:4~-------~~ 
MDSS0198 F50060389 Thorium-228 0.681 0.15 0.02 = 

MDSS0198 F50060389 Thorium-230 1.14 0.21 0.03 = 

MDSS0198 F50060389 Thorium-232 0.77 0.16 0.02; = 

1_~M~D~S~S~0~19-=9~r-....:F5~0....:0....:6~0.:...38~8~~P....:Iu~to;.;.n....:iu....:m....:-~23....:8~---~f----~1~2~.6r·------=1....:.4+----o-= . .:...04,_ ___ = ____ +------------
MDSS0199 F50060388 Plutonium-239/240 0.038 0.029 0.024 J T04 

MDSS0199 F50060388 Thorium-228 0.961 0.19 0.04 = 
MDSS0199 F50060388 Thorium-230 1.17 0.22 0.03 = j 

~--M~D-=S~S~0~19~9~r--'-F....:50....:0....:6~0.:...38~8~rT~h~o:n~·u....:m....:·.:...23....:2~-------~----~o-=.8~1+---~o;.;..1....:7+----o-= . .:...o2,_ ____ = ____ +------- I 
MDSS0200 F50060388 Plutonium-238 1 0.3• 1.3 0.04 = l 
MDSS0200 F50060388 Plutonium-239/240 0.083 0.046 0.026 J T04 

MDSS0200 F50060388 Thorium-228 0.63 0.15 0.04 

!--~DSS0200 __ .~F~5~0.:...06~0....:3~8.:...8-+T.c.;h~o....:ri....:um~-~2~3.:...0 ______ ~·------..:.0....:.9~8t-----~0~.2+----0....: . ....:03~--·--=----+-----~ 
MDSS0200 F50060388 Thorium-232 0.7 0.16 0.02 = 
MDSS0201 F50060388 Plutonium-238 16.9 1.9 0.04 

MDSS0201 F5D060388 Plutonium-239/240 0.056j O.Q35 0.014 J T04 

MDSS0201 I F5D060388 Thorium-228 0.69 0.16 0.03 

MDSS0201 F50060388 Thorium-230 0.9\ 0.19 0.03 

MDSS0201 F50060388 Thorium-232 0.68 0.15 0.03 

r-~M~D~S~S~0~20~2~+-....:F....:5D~0~6~0~39~5~~P~Iu~to~n~iu~m~-=2.:...38~------r---~4~1~.2ri1 ____ ~4~.7+---~0.~03~----=----+--------~ 
MDSS0202 F50060395 Plutonium-239n40 0.223! 0.077 0.033 • MDSS0202 F50060395 Thorium-228 1.47 0.3 0.03 J J01 

MDSS0202 F5D060395 Thorium-230 1.131 0.25 0.02 

MDSS0202 F50060395 Thorium-232 0.88l 0.21 0.02 J J01 
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• 0.14 = 
MDSS0204 F5D060395 Plutonium-239/240 0.016 0.062 UJ T06 0.1 

MDSS0204 F5D060395 Thorium-228 0.78! 0.17 0.03 J J01 

MDSS0204 F5D060395 Thorium-230 1.24 0.23 0.03 = 
MDSS0204 F5D060395 Thorium-232 0.75, 0.17 0.03 .J J01 

I MDSS0205 F5D060388 Plutonium-238 0.04 = 
! MDSS0205 1 F5D060388 Plutonium-239/240 0.0421 0.032 0.027 J T04 

I MDSS0205 1 F5D060388 Thorium-228 0.85 0.18 ·0.03 

I MDSS0205 F5D060388 Thorium-230 0.821 0.18 0.03 = 
MDSS0205 F5D060388 Thorium-232 0.74i 0.17 0.02 

MDSS0206 F5D130257 Plutonium-238 37.91 4.1 0.041 

MDSS0206 F5D130257 Plutonium-239/240 0.212! 0.071 0.03! 

MDSS0206 F5D130257 Thorium-228 0.971 0.19 0.05 

MDSS0206 F5D130257 Thorium-230 1.121 0.21 0.03 = 
I MDSS0206 F5D130257 Thorium-232 0.99! 0.2 0.03 = 

MDSS0207 F5D060395 Plutonium-238 8.61 0.05 

MDSS0207 F5D060395 Plutonium-239/240 0.048i O.Q35 0.027 J T04 

MDSS0207 F5D060395 Thorium-228 0.78\ 0.18 0.04 J J01 

MDSS0207 F5D060395 Thorium-230 0.57 0.15 0.03 = 
MDSS0207 F5D060395 Thorium-232 0.591 0.15 0.02 J J01 

MDSS0208 F5D060389 Plutonium-238 55.21 6.1 0.06 = 
MDSS0208 F5D060389 Plutonium-239/240 0.51 0.12 0.04 = 1 

MDSS0208 F5D060389 Thorium-228 1.23( 0.22 0.03 = 

• 
MDSS0208 F5D060389 'Thorium-230 . 

MDSS0208 F5D060389 Thorium-232 
--------~--......;;.._;:_;~.::.cc..--l-" . .:..:..;;c..:.::.:..;,.;..:;;.~-----

MDSS0209 F5D060389 Plutonium-238 

0.98! 0.19 0.03 = _J 
_____ .Q.851 _ 0.11 __ o~----=------ ______ _j 

84.91 8.7 0.031 = I 

MDSS0209 F5D060389 Plutonium-239/240 0.53! 0.11 0.02 = 
! MDSS0209 F5D060389 Thorium-228 1.611 0.03 0.27 

~~M~D~S~S~02~0~9~r-~F5~D~0~6~0~38~9~~T~ho~r~iu~m~-2~3~0~------~-----0._9~91 ____ ~0~.1~9 ___ ~0~.0~3~----=----r------~ 
MDSS0209 F5D060389 Thorium-232 0.82, 0.16 0.03 = 
MDSS0210 F5D060389 Plutonium-238 4.08! 0.52 0.04 = 
MDSS0210 F5D060389 Plutonium-239/240 0.091 0.045 0.029 = 
MDSS0210 F5D060389 Thorium-228 0.78 0.16 0.03 

----------~---------+~--~~~------+-----~+-----~~--~~r--------~----------4 
MDSS0210 F5D060389 Thorium-230 0.95! 0.18 0.03 

= 
= 

MDSS0210 F5D060389 Thorium-232 0.761 0.16 0.03 = 
MDSS0211 F5D060389 Plutonium-238 9.5 1.1 0.04 

MDSS0211 F5D060389 Plutonium-239/240 0.159 0.062 0.023 

MDSS0211 F5D060389 Thorium-228 0.681 0.15 0.04 = 
MDSS0211 F5D060389 Thorium-230 0.861 0.17 0.03 = 
MDSS0211 F5D060389 Thorium-232 0.61! 0.14 0.03 = 

_M_D_.;.:S;..:S'-'0·2~-'12;:.._+-~F . .:..5D::..O.:..c6:..:.0;..3:c.::.89::__f-p·..:.:lu:..:to.:..cn..:.:.iu:..:m:.:.-..:::2.::.38:. ______ ~--.......::2..:::2:..:..4+----..:::2;.;:.6r--·-0:..: . .::.04+----=----l--·-·----j 
MDSS0212 F5D060389 Plutonium-239/240 0.56! 0.13 0.02 = 
MDSS0212 F5D060389 Thorium-228 0.79 0.16 0.03 

MDSS0212 F5D060389 Thorium-230 0.861 0.17 0.03 = 
MDSS0212 F5D060389 Thorium-232 0.521 0.12 0.01 = 
MDSS0215 F5D060388 Plutonium-238 13.2! 1.5 0.04 

MDSS0215 F5D060388 Plutonium-239/240 0.053! 0.036 0.03 J T04 
MDSS0215 F5D060388 Thorium-228 0.57 0.13 0.03 = 

• MDSS0215 F5D060388 Thorium-230 0.64j 0.14 0.03 = 
MDSS0215 F5D060388 Thorium-232 0.47 0.12 0.03 = 

l
l MDSS0216 F5D060389 Plutonium-238 28.8! 3 0.04 

MDSS0216 F5D060389 Plutonium-239/240 0.451 0.1 0.03 

= 
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MDSS0216 F5D060389 Thorium-228 1.041 0.21 0.04 
I = 

MDSS0216 I F50060389 Thorium-230 0.89 0.18 0.03 = • MDSS0216 i F50060389 Thorium-232 i 0.71 0.16 0.03 = 
MDSS0217 I F5D060389 Plutonium-238 i 9.21 1.1 0.04 = 
MDSS0217 F50060389 Plutonium-239/240 O.D76I 0.041 0.022 J T04 I 

MDSS0217 F5D060389 Thorium-228 2.421 0.37 0.04 = 
MDSS0217 F5D060389 Thorium-230 _ 2.85 0.42 0.02 = 
MDSS0217 F50060389 !Thorium-232 2.84 0.42 0.01 = 
MDSS0218 F5D130257 Plutonium-238 13.41 1.6 0.05 = 
MDSS0218 F50130257 Plutonium-239/240 0.0261 0.029 0.036 UJ T06 

MDSS0218 F5D130257 Thorium-228 o.65l 0.16 0.04 = 
MDSS0218 F5D130257 Thorium-230 0.53! 0.14 0.03 = i 

MDSS0218 F5D130257 Thorium-232 0.251, 0.089 0.018 = 
MDSS0219 F5D060395 Plutonium-238 -1.02! 0.18 0.04 = 

I MDSS0219 F5D060395 Plutonium-239/240 0.027' 0.027 0.03 u T05 
l MDSS0219 F50060395 Thorium-228 1.14 0.29 0.06 J J01 

MDSS0219 F5D060395 Thorium-230 1.03 0.27 0.04 = 
MDSS0219 F5D060395 Thorium-232 1.38 0.33 0.04 J J01 

MDSS0220 F50060395 Plutonium-238 67.6 7.3 0.03 = 
MDSS0220 F50060395 Plutonium-239/240 0.3621 0.095 0.022 = 
MDSS0220 F5D060395 Thorium-228 1.08 0.33 0.16 J J01 

MDSS0220 F5D060395 Thorium-230 0.73! 0.25 0.08 = 

I MDSS0220 F5D060395 Thorium-232 0.72 0.24 0.04 J J01 I 
MDSS0221 F5D060395 Plutonium-238 1.55! 0.24 0.04 = 

~ MDSS0221 F5D060395 Plutonium-239/240 0.006! 0.016 0.0?~ UJ T06 I ---- -------· 
MDSS0221 F5D060395 Thorium-228 0.6 0.18 0.1 J J01 • MDSS0221 F5D060395 Thorium-230 0.99 0.24 0.04 = 
MDSS0221 F5D060395 Thorium-232 0.57 0.17 0.05 J J01 

MDSS0223 F50060395 Plutonium-238 2.96! 0.43 0.05 = 
MDSS0223 F50060395 Plutonium-239/240 0.014 0.023 0.035 UJ T06 

MDSS0223 F5D060395 Thorium-228 1.01! 0.32 0.12 J J01 

MDSS0223 F5D060395 Thorium-230 0.811 0.28 - 0.1 = 
MDSS0223 F50060395 Thorium-232 0.91 0.3 0.09 J J01 I 
MDSS0224 F5D060395 Plutonium-238 3.421 0.46 0.04 = 
MDSS0224 F5D060395 Plutonium-239/240 0.007 0.018' 0.031 UJ T06 

MDSS0224 - F5D060395 Thorium-228 0.43! 0.21 0.2 J J01 _ __;_ 

MDSS0224 F5D060395 Thorium-230 o.851 0.25 0.09 = 
I MDSS0224 F5D060395 Thorium-232 0.591 0.2 0.11 J J01 I 

MDSS0225 F5D060388 Plutonium-238 21.8 2.5 0.04 = ! 

I MDSS0225 F5D060388 Plutonium-239/240 0.093 0.047 0.024 J T04 

MDSS0225 F5D060388 Thorium-228 0.56 0.15 0.03 = 
! - --------

MDSS0225 F5D060388 Thorium-230 0.49 0.13 0.02 = 
MDSS0225 F5D060388 Thorium-232 0.42 0.12 0.02 = 
MDSS0226 F5D060403 Plutonium-238 0.23 0.073 0.039 = 
MDSS0226 F5D060403 Plutonium-239/240 0 0 0.02 u 
MDSS0226 F5D060403 Thorium-228 1.03 0.22 0.03 = 

! MDSS0226 F5D060403 Thorium-230 ,-------Q,~? 0.21 0.04 = I ·······--·-----···-------------·-· -------------- ·--·--·----------------- -------------·---------------- -----·---------··-···----- -----·········----··· ·-.-. - . ----------------

MDSS0226 F5D060403 Thorium-232 0.92 0.2 0.03 = 
MDSS0227 F5D060403 Plutonium-238 0.93 0.18 0.09 = 
MDSS0227 F50060403 Plutonium-239/240 0.025 0.046 0.065 UJ T06 • l MDSS0227 F5D060403 Thorium-228 0.53 0.13 0.03 = 
MDSS0227 F5D060403 Thorium-230 0.83 0.17 0.02 = 



Table 1: RV2 Validated Results (pCi/g) page 22 of28 

• 
.. ~ ' - "'";...,... ~ ~ b~~:-.-~-,, .. i.J,·I~.ft~~"''-~1.-' ~")>..:,; .. ~!£:;(~ .. ~J '""·-·,}~~.,~·a ~··.·"',w· ~'•'·'?W kMoclll'tvai.ba'Ual~!l Iijeas9ii'c':09t - ~~me.Jg~a.rne ;r ~SOG' K a!YJeJ~awe.. ; tl£ ~~esult t,!;li!~rtali:i!Y.i 

MDSS0227 F5D060403 Thorium-232 I 0.56! 0.13 0.03 = 
MDSS0228 F50130257 Plutonium-238 30.6 3.5 0.04

1 = 
MDSS0228 F50130257 Plutonium-239/240 0.132 0.056 0.024 = I 
MDSS0228 F50130257 Thorium-228 0.431 0.22 0.22 J T04 

MDSS0228 F50130257 Thorium-230 0.541 0.2 0.1 = 
MDSS0228 F50130257 Thorium-232 0.49l 0.19 0.11 = I 
MDSS0229 F50060395 Plutonium-238 3.23 0.44 0.05 = 
MDSS0229 F5D060395 Plutonium-239/240 0.024, 0.026 0.03 UJ T06 

MDSS0229 F5D060395 Thorium-228 O.~t- 0.17 0.071 J J01 

MDSS0229 F5D060395 Thorium-230 0.87 0.21 0.04 = 
MDSS0229 F5D060395 Thorium-232 0.461 0.14 0.03 J J01 

MDSS0230 F5D060395 Plutonium-238 
I 

0.143 0.08 0.065 J T04 

MDSS0230 F50060395 Plutonium-239/240 0.014 0.027 0.043\ UJ T06 --
MDSS0230 F5D060395 Thorium-228 0.51 0.18 0.07 J J01 

MDSS0230 F50060395 Thorium-230 1.21 0.31 0.03 = 
MDSS0230 F5D060395 Thorium-232 0.34! 0.14 0.05 J J01 I 

MDSS0231 F5D060395 Plutonium-238 2.7i 0.39 0.09 = 

MDSS0231 F50060395 Plutonium-239/240 o! 0 0.07 u 
MDSS0231 F5D060395 Thorium-228 0.951 0.24 0.04 J J01 

MDSS0231 F5D060395 Thorium-230 1.251 0.29 0.05 = I 
MDSS0231 F5D060395 Thorium-232 0.971 0.24 0.04 J J01 

MDSS0232 F5D060395 Plutonium-238 12.9 1.5 0.07 = . 
MDSS0232 F5D060395 Plutonium-239/240 0.116 0.057 0.044 = --
MDS50232 F5D060395 Thorium-228 0.41. 0.16 0.06 J J01 

• MD550232 F5D060395 Thorium-230 0.63! 0.2 0.03 = ·---- --
MD5S0232 F5D060395 Thorium-232 . 0.26 0.12 0.05 J J01 

MD550233 F5D060395 Plutonium-238 82.31 9.9 0.05 = 
MD550233 F5D060395 Plutonium-239/240 0.321 0.1 0.03 = 
MD550233 F5D060395 Thorium-228 1.09: 0.26 0.05 J J01 

MD550233 F5D060395 Thorium-230 1.41i 0.31 0.04 = 
MDS50233 F5D060395 Thorium-232 0.791 0.21 0.02 J J01 

MD5S0235 F50060395 Plutonium-238 2.23 0.32 0.04 = 
MDS50235 F5D060395 Plutonium-239/240 0.011! O.Q18 0.014 UJ T06 

MDSS0235 F5D060395 Thorium-228 0.461 0.161 0.08 J J01 

MD550235 F50060395 Thorium-230 0.84 0.24 0.03 = 
MD550235 F50060395 Thorium-232 0.39! 0.15 0.05 J J01 

-~0550236. F50060395 Plutonium-238 14.5 1.6 0.04 = -
MD550236 F5D060395 Plutonium-239/240 0.054! 0.034 0.021 J T04 

MDSS0236 F5D060395 Thorium-228 0.58! 0.18 0.07 J J01 

MD5S0236 F5D060395 Thorium-230 0.85 0.23 0.05 = 
MD550236 F5D060395 Thorium-232 0.23! 0.1 0.04 J J01 

MD5S0237 F5D060395 1 Plutonium-238 3.33 0.46 0.04 = 
MD550237 F5D060395 I Plutonium-239/240 O.Q1 0.017 0.024 UJ T06 

MD550237 F50060395 Thorium-228 0.46 0.13 0.05 J J01 

MD5S0237 F5D060395 Thorium-230 0.74 0.17 0.04 = 
MDSS0237 F5D060395 Thorium-232 0.451 0.13 0.03 J J01 

MD550238 F50060388 Plutonium-238 13.1 1.5 0.05 = - --- ------
MD550238 F5D060388 Plutonium-239/240 0.0341 0.03 0.031 J T04 

• MD550238 F5D060388 Thorium-228 0.381 0.11 0.04 = 
MD5S0238 F5D060388 Thorium-230 0.461 0.13 0.03 = 
MD550238 F50060388 Thorium-232 0.27 0.093 0.018 = 
MD550239 F50060395 Plutonium-238 35.81 4.2 0.05 = 
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MDSS0249 F50060403 Thorium-230 0.99 0.21 0.03 

MDSS0249 F50060403 Thorium-232 0.63 0.15 0.03 = I 
MDSS0250 F5D060403 Plutonium-238 0.226 0.089 0.07 = 
MDSS0250 F50060403 Plutonium-239/240 0 0 0.05 u 
MDSS0250 F5D060403 Thorium-228 0.64 0.15 0.04 = 
MDSS0250 F50060403 Thorium-230 0.75 0.17 0.04 = 
MDSS0250 F5D060403 Thorium-232 0.75 0.17 O.o3 = 
MDSS0251 F5D060409 Plutonium-238 25.6 3, 0.03 = 
MDSS0251 F5D060409 Plutonium-239/240 0.39 0.11 0.04 J J01 -
MDSS0251 F50060409 Thorium-228 1.18 0.36 0.09 = 
MDSS0251 F50060409 Thorium-230 0.98 0.31 O.o7 J J01 

MDSS0251 F5D060409 Thorium-232 0.79 0.27 0.07 J J01 

MDSS0252 F5D060409 Plutonium-238 10.3 1.2 0.06 = 
MDSS0252 ' F5D060409 Plutonium-239/240 0.179· 0.066 0.039 J J01 

MDSS0252 F5D060409 Thorium-228 0.59 0.21 0.1 = 
MDSS0252 F5D060409 Thorium-230 0.56 0.2 0.07 J !J01 

I MDSS0252 F5D060409 Thorium-232 0.221 0.12 0.07 J J01, T04 

. MDSS0253 F5D130257 Plutonium-238 3.52i 0.45 0.04 = i 
MDSS0253 F5D130257 Plutonium-239/240 0.031 0.027 0.028 J T04 

MDSS0253 F5D130257 Thorium-228 0.97 0.2 0.07 = 
MDSS0253 F5D130257 Thorium-230 0.88 0.18 0.03 = 
MDSS0253 F5D130257 Thorium-232 0.82 0.17 0.04 = 
MDSS0254 F5D060409 1 Plutonium-238 0.3241 0.092 0.043 = 
MDSS0254 F5D060409 Plutonium-239/240 0.003 0.012 0.025 UJ J01 ,T06 

-· MDSS0254 F5D060409 Thorium-228 0.991 0~~ 0.08 = -------~- - -------
MDSS0254 F5D060409 Thorium-230 0.94 0.29 0.06 J 1Jo1 

MDSS0254 F5D060409 Thorium-232 0.87 0.28 0.07 J jJ01 

MDSS0255 F5D060409 Plutonium-238 0.2791 0.085 0.052 = 
MDSS0255 F5D060409 Plutonium-239/240 0.003 0.023 0.041 UJ J01 ,T06 

MDSS0255 I F5D060409 Thorium-228 0.72 0.24 0.11 = 
MDSS0255 F5D060409 Thorium-230 0.59 0.21 0.04 J J01 

MDSS0255 F5D060409 IThorium-232 0.73! 0.24 0.08 J J01 

MDSS0256 ' F5D060409 Plutonium-238 11.2 1.3 0.04 = 
MDSS0256 F5D060409 Plutonium-239/240 0.02 0.023 0.027 UJ J01 ,T06 

MDSS0256 F5D060409 Thorium-228 0.65 0.23 0.09 = 
MDSS0256 F5D060409 Thorium-230 0.86 0.27 0.04 J J01 

MDSS0256 F5D060409 Thorium-232 0.42 0.17 0.04 J J01 

MDSS0257 F5D060409 Plutonium-238 10.81 1.2 0.04 = 
MDSS0257 I F5D060409 Plutonium-239/240 0.133 0.055 0.029 J J01 

MDSS0257 F5D060409 Thorium-228 0.73 0.21 . 0.07 = 
MDSS0257 F5D060409 Thorium-230 0.73 0.2 0.05 J J01 -----·--· -- ----
MDSS0257 F50060409 Thorium-232 0.34 0.13 0.04 J J01 

MDSS0258 F50060403 Plutonium-238 1.02 . 0.18 0.03 = 
MDSS0258 F5D060403 Plutonium-239/240 0.037 0.028 0.02 J T04 

MDSS0258 F5D060403 Thorium-228 0.93 0.04 
! 

0.22 = 
MDSS0258 F5D060403 Thorium-230 1.04 0.23 0.02 = 
MDSS0258 F5D060403 Thorium-232 1.04 0.23 0.0 2 = ------- -··-----···- -------------
MDSS0259 F50060409 Plutonium-238 39.6 4.3 0.04 = 

• MDSS0259 F50060409 Plutonium-239/240 0.55 0.12 0.01 J J01 

MDSS0259 F50060409 Thorium-228 1.13 0.27 0.09 = 
MDSS0259 F50060409 Thorium-230 0.92 0.23 0.07 J J01 

MDSS0259 F50060409 Thorium-232 0.63, 0.18 0.04 .J J01 
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MDSS0271 F50130257 Thorium-228 . 0.8! 0.2 0.06 

MDSS0271 F50130257 Thorium-230 0.92 0.21 0.02 = 
MDSS0271 F50130257 Thorium-232 0.7 0.18 0.05 

MDSS0272 F50060409 Plutonium-238 0.51 0.13 0.07 = 
MDSS0272 F50060409 Plutonium-239/240 0.002 0.029! 0.052 UJ J01 ,T06 

MOSS0272 F50060409 Thorium-228 0.34, 0. 18' 0.11 J G02, T04 j 
MDSS0272 F50060409 Thorium-230 0.611 0.25 0.05. J F01, G02, J01 ! 
MDSS0272 F50060409 Thorium-232 0.29! 0.16 0.08 J G02, J01, T04 

-
MOSS0273 I_F5_0060409_ Plutonium-238 5 951 0.7 . 0.04 = ! 
MOSS027~ F50060409~f'-P.::Iu;:..:to:.:.:n:..:iu::.:.m.:...:-2::.:3:.::.9/-2-40---- --0.~~----0-.0::..:3~6,f---0-=.0:.:.:1:...:3+---J--+J--01-,-T-04-----j 
MOSS0273 F50060409 Thorium-228 0.86 0.24 0.08 j 

MOSS0273 F50060409 Thorium-230 1.01 0.26 0.03 J J01 

MDSS0273 F50060409 Thorium-232 0.76, 0.21 0.04 J J01 

MOSS0274 F50060409 Plutonium-238 0.3421 0.097 0.046 = 
MOSS0274 F50060409 Plutonium-239/240 0.0011 0.014 0.031 UJ J01 ,T06 

MOSS0274 F50060409 Thorium-228 0.33! 0.12 0.06 

MOSS0274 F50060409 Thorium-230 0.5 0.16 0.05 J J01 

! MOSS0274 F50060409 Thorium-232 0.35i 0.13 0.05 J J01 

MOSS0275 F50060403 Plutonium-238 8.9! 1 0.04 = 
MOSS0275 F50060403 Plutonium-239/240 0.104 0.047 0.0261 = 
MOSS0275 F50060403 Thorium-228 0.761 0.16 0.03 

MOSS0275 F50060403 Thorium-230 0.86 0.17 0.02 = 
MOSS0275 F50060403 Thorium-232 0. 78! 0.16 0.01 = 

I MOSS0277 F50250160 Plutonium-238 10.7! 0.85 0.03 = 
_ MOSS027~-- __ F50250160 ____ PI_ut_o_ni~m_-2_3_91_2~:.::.0 ______ t---..:::0.::.0:..::3..:.4jf----=0:.:.:.0:.:2:..:.1,._.._ 0.02

1 
_____ J ____ T04 ----

MOSS0277 F50250160 Thorium-228 0.61! 0.11 0.04 = 
MOSS0277 F50250160 Thorium-230 0.91 0.14 0.02 = 
MDSS0277 

MDSS0279 

MDSS0279 

MOSS0279 

MOSS0279 

MOSS0279 

MOSS0280 

MOSS0280 

MOSS0280 

MOSS0280 

MOSS0280 

MOSS0281 

MOSS0281 

,. MOSS0281 

MOSS0281 

MOSS0281 

MOSS0282 

MDSS0282 

~ MOSS0282 
MOSS0282 

MDSS0282 

MDSS0283 

MOSS0283 

MOSS0283 

MOSS0283 

F50250160 Thorium-232 

F50250160 Plutonium-238 

F50250160 Plutonium-239/240 

F50250160 Thorium-228 

F50250160 !Thorium-230 

F50250160 Thorium-232 

F 50250160 I Plutonium-238 

F50250160 Plutonium-239/240 

F50250160 Thorium-228 

F50250160 Thorium-230 

F50250160 Thorium-232 

F50250160 Plutonium-238 

F50250160 Plutonium-239/240 

F50250160 Thorium-228 

F50250160 Thorium-230 

F 50250160 I Thorium-232 

F50250160 IPiutonium-238 

F50250160 Plutonium-239/240 

F50250160 Thorium-228 

F5D250160 Thorium-230 
F50250160 Thorium-232 

F50250160 Plutonium-238 

F50250160 Plutonium-239/240 

F50250160 Thorium-228 

F50250160 Thorium-230 I 

0.64 0.11 0.01 = 
103! 7.2 0.03 = 

0.4411 0.069 0.015 = 
1.44 0.22 0.04 = 
1.011 0.17 0.01 = 
1.031 0.17 0.01 = 
1.491 0.16 0.02 = 

0.00461 0.0092 0.015 UJ 

0.951 0.17! 0.05 = 
1.33 0.22 0.03 = 
0.861 0.16 0.03 = 
9.37! 0.72 0.03 = 

0.032' 0.018 0.012 J 

0.97 0.18 0.05 

0.94 0.17 0.03 = 
1.03! 0.18 0.03 = 
17.3! 1.3 0.02 

0.059! 0.024 0.013 

0.82! 0.14 0.04 = 
0.85! 0.14 0.01 

0.811 0.14 0.021 = 
58.71 4.3 0.03 = 

0.171! 0.043 0.018 = 
0.85! 0.18 0.06 = 

0.91 0.19 0.07 

T06 

T04 
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ii§!m~Na.rnei }!~\.soG~~ ~i:Ana!YtJ.~~ifm~:;_{.;ii, ~~~Result~! u&eital~fYi ~~Moc)l ~:.valauaiffi~r: ~Bea$2n cCidfl:, 
MDSS9006 F50060351 Thorium-228 0.5 0.11 0.02 ~ 

I MDSS9006 , F50060351 Thorium-230 0.71 0.14 O.D1 = ! 
MDSS9006 F50060351 Thorium-232 0.46 0.11 0.01 J J01 I 
MDSS9008 I F50060351 Plutonium-238 2.13\ 0.32 0.06 = 

MDSS9008 F50060351 Plutonium-239/240 0.024! 0.034 0.046 UJ T06 j 
MDSS9008 F50060351 Thorium-228 0.43 0.13 0.04 = I 
MDSS9008 F5D060351 Thorium~230 0.67 0.17 0.02 

MDSS9008 F50060351 Thorium-232 0.41 0.12 0.03 J J01 

MDSS9009 F5D060389 Plutonium-238 59.81 6.1 0.05 

MDSS9009 F50060389 Plutonium-239/240 0.65! 0.131 0.04 

MDSS9009 F50060389 Thorium-228 1 .55j 0.27 0.04 = 
MDSS9009 F5D060389 Thorium-230 0.96~ 0.19 0.03 = 
MDSS9009 F5D060389 Thorium-232 0.671 0.15 0.02 = 
MDSS9010 F50060388 Plutonium-238 13.9j 1.6 0.03 = 
MDSS9010 F50060388 Plutonium-239/240 0.031! 0.0271 0.023 J T04 

MDSS9010 F5D060388 Thorium-228 0.91 0.19 0.04 = 
MDSS901 0 F50060388 Thorium-230 1.17 0.22 0.03 = 
MDSS9010 F50060388 Thorium-232 0.8 0.17 0.02 

MDSS9011 F50060403 Plutonium-238 0.259j 0.084 0.047 = 
MDSS9011 F50060403 Plutonium-239/240 0 0 0.03 u 
MDSS9011 F50060403 Thorium-228 0.62! 0.14 0.03 = 

MDSS9011 ~060403 Thorium-230 1.06, 0.2 0.031 = 

r-~M~D~S~S~90~1~1-- ~0~60~4~0~3-+T~h~o~ri~um~-2~3~2 ________ +---~0~.5~1~! ____ ~0.~1~2~--~0~.0~3~----=----~------~ 
MDSS9012 060403 Plutonium-238 0.141 0.058 0.038 = 

,__ MDSS9012 __ F_5_D"'0_6;;...:0""'4""'03"--+"P_clu"'t~on.c;.iu;:;.;m.:.;.-.::2~39.:.:./~24"-'0'----- ____ , __ _:.ol!---- o __ I?_:Q~ _______ u ___ --------
! MDSS9012 F5D060403 Thorium-228 0.59! 0.13 0.03 = i 

MDSS9012 F50060403 Thorium-230 0.9j 0.17 0.03 

MDSS9012 F50060403 Thorium-232 0.54! 0.12 0.01 = 
MDSS9013 F50060403 Plutonium-238 0.255 0.076 0.028 

MDSS9013 F50060403 Plutonium-239/240 0.011 1 0.019 0.028 UJ T06 

MDSS9013 F50060403 Thorium-228 0.64 0.15 0.03 = 
MDSS9013 F50060403 Thorium-230 0. 7 4 0.17 0.03 = 
MDSS9013 F50060403 Thorium-232 0.681 0.16 0.04 = 
MDSS9014 F5D060403 Plutonium-238 2.38! 0.34 0.04 = 
MDSS9014 F50060403 Plutonium-239/240 0.0961 0.046 0.025 = 
MDSS9014 F50060403 Thorium-228 0.99! 0.2 0.04 

MDSS9014 F5D060403 Thorium-230 -·--1-----=0:..:.:.8;.::8+
1 --~0:.:.·.:..;19=1-__ ___:0.:.:.0:.::3-1---=--+------l 

MDSS9014 F50060403 Thorium-232 0.81 0.17 0.03 = 
MDSS9015 F5D250160 Plutonium-238 2.32 0.22 0.03 = 
MDSS9015 F50250160 Plutonium-239/240 0.018! 0.014 0.015 J T04 

MDSS9015 F50250160 Thorium-228 0.4261 0.082 
r---~~~~.~~~~------------------~----~~·----~~--

MDSS9015 F50250160 Thorium-230 0.71j 0.11 
0.036 ----=-----~~-------

MDSS9015 F5D250160 Thorium-232 0.356l 0.071 

SDG: sample designation group 
MDC: minimum detactable concentration 
J: estimated 
U: not detected 
R: rejected 
= result was verified against raw data pkg. 
Note: reason codes described in R&V Report 

0.016 = 
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PUBLIC FACT SHEET 
PRSs 67, 68, 69, & 70: Site Stormwater Drainage System 

• This Fact Sheet satisfies the Public Notification 
requirement set forth in the Contingent Action 
Memorandum 1. 

- Background~ Potential Release- Sites (PRSs)67 
through 70 are the primary components of the site 
stormwater drainage system as identified in the 

• 

following table· 

.. 

PRS Description 
67 Plant Drainage Ditch 
68 Asphalt Lined Pond - North 
69 
70 

PBS 

. ,. 
: . \c 

Plant Overflow Pond - South 
Retention Basins and Weir Basin 

':__Q·<'.· . . .. ·. 

"•. <.·.,~ 
.· ~ 

-~.,...;.. ..•.. ~-/~· , ,~r ·.·· ·- -. 
·.J .. 

f 

. .... : 
I , .. · 

(·.:...,._,,.;;;,,-. 

..• _,;." , .. 
. ~ . : 

~ ;_ . 

~M -. -··-·~- l il :::.. ":., • ••' N~ ... If_ 

• ·-.... ·:. ...... ·-· ·n .,. 

is: 
' . 

....,.c._.....ot 
PRS 61-'lQ 

PRS 67 is an open, unlined channel that 
constitutes the primary plant drainage ditch (see 
Figure 1). 

PRS 68 is the asphalt lined pond in the northeast 
corner of the site. The pond was constructed in 
the 1970s to receive stormwater runoff from the 

east central portion of the site to support reduction 
in suspended solids in runoff. 

PRS 6~ is the overflow pond and outfall pipe _ 
located at the south end of the drainage ditch. It is 
used to retain storm water flows, settle sediment, 
and support compliance with the National 
Pollutant Discharge Elimination System (NPDES) 
discharge standards for suspended solids. The 
pond is fed by two inlets, one being the PRS 67 
drainage ditch and the other being a drainage 
structure (PRS 418) which was binned No Further 
Assessment. This PRS addresses only the 
stormwater sediment within the pond. 

PRS 70 is also located at the south end of the 
drainage ditch (PRS 67) and consists of an open 
impoundment with earthen sides used to control 
the flow of water and settle sediment. The bottom 
is partitioned into three basins by concrete 
dividers. PRS 70 discharges into the weir basin. 
This PRS also includes the weir basin that 
moderates the flow so that the discharge volume 
can be measured. 

Characterization. Several investigations have 
been conducted at or near the subject PRSs. 
Water and sediment samples have been collected 
and analyzed. All contaminants detected in the 
composited water samples were at concentrations 
less than applicable guideline values. The 
sediment sample results indicated exceedances to 
cleanup objectives (risk criteria), maximum results 
of which are presented in pCi/g in the table below . 

Analyte PRS Maximum Cleanup 
Result Objective 

67 535 55 

Plutonium-238 
68 257 55 
69 34 55 
70 749 55 
67 1.23 2.6 

Thorium-228 
68 9.44 2.6 
69 1.4 2.6 
70 1.27 2.6 
67 1.09 2.1 

Thorium-232 
68 0.44 2.1 
69 2.70 2.1 
70 1.57 2.1 

1: Action Memorandum/Engineering Evaluation/Cost Analysis. Contingent Removal Action for Contaminated Soil, June 2002, Final 
2: Standard Work Package for Contingent Removal Actions, November 2001. Final 
3: Storm Water Pollution Prevention Plan 
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PUBLIC FACT SHEET 
PRSs 67, 68, 69, & 70: Site Stormwater Drainage System 

The maximum sample result of the only chemical take place. These precautions will be further • 
found above cleanup objective is benzo(a)pyrene specified within the Core Team approved Removal 
(8.0 mg/kg vs. 4.1 mg/kg CO). Benzo(a)pyrene is Work Plan and Verification Sampling Plan. A 
present in urban environments as a result of summary of the RA & the verification data will be 
incomplete combustion in motor vehicles and is a included in the On-Scene Coordinator (OSC) 
component of asphalt based products. Five Report. The OSC Report will be placed in the public 
sample results were above the cleanup objectives; reading room after the conclusion of the verification 
four were located within the asphalt-lined pond sampling and approval by the Core Team. 
(PRS 68) and one at the discharge pipe from the 
asphalt-lined pond. 

The Core Team originally recommended Further 
Assessment for these PRSs. Subsequently, the 
Department of Energy determined that a Removal 
Action (RA) per the Contingent Action Memo 1 is 
appropriate based on results above COs. RA 
COCs are Pu-238, Th-232, and isolated instances 
of benzo(a)pyrene. 

The Work Plan for Contingent Removal Actions2
, 

supplemented by the Unique Work Package, 
includes procedures, instructions, and applicable 
permits and notifications required to safely conduct 
the work. Erosion and runon/runoff controls will be 
managed per the SWP33

. 

The RA will consist of excavation of contaminated 
soil and sediment in areas indicated by sample 
results above the cleanup objectives and shipping 
this soil to an approved disposal facility. Post
excavation sampling will be performed within the 
excavations per a Core Team-approved 
Verification Sampling & Analysis Plan (VSAP). 

Schedule. This Fact Sheet will be in public review 
for 30 days, ending April 29, 2004. The RA is 
planned to begin in late summer 2004. As currently 
planned, removal activities for PRSs 67-70 will not 
begin until all upgradient contamination has been 
remediated. However if the removal of upgradient 
contamination is not completed by the time removal 
activities begin in PRSs 67-70, additional 
precautions such as supplemental sediment and silt 
controls will be put in place on all upgradient 
projects at the project perimeters to ensure that 
upgradient contamination does not re-comtaminate 
these PRSs. Subsequent confirmatory sampling at 
the appropriate outfalls into the drainage system 
will occur to ensure cross contamination did not 

Expected excavation of approximately 3220 yd3 

(2460 m3
) with possible maximum excavation of 

8730 yd3 (6675 m3
) and verification are expected to 

cost less than $500,000. 

Additional information can be found in the public 
reading room, or by contacting Danny Punch at 
84 7-8350 extension 301. 

1: Action Memorandum/Engineering Evaluation/Cost Analysis, Contingent Removal Action for Contaminated Soil. June 2002. Final 
2: Standard Work Package for Contingent Removal Actions. November 2001, Final 
3: Storm Water Pollution Prevention Plan 
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