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RECOMMENDATION: PRS·41 

The Potential Release Site (PRS) 41 Removal Action (RA) was authorized via 
the Contingent Action Memo, (Action Memorandum EE/CA, Contingent Removal 
Action for Contaminated Soil, Final, June 2002) and Public Fact Sheet (PRS 41: 
Area 3 Thorium Drum Storage/Redrumming Area, Final, January 2004). Also 
included in this RA are closure of the Mound WVVTP soil, 41 Ditch, Salvage Area, 
and Building 124 Footprint. These areas are collectively referred to as "PRS 41". 
The PRS 41 RA was performed as a result of historical knowledge and 
processes, and radiological surveys which showed elevated levels of Th-232 and 
Pu-238. · 

Verification sampling was performed per the associated Aciion Memo, the . 
Standard VSAP, Soils Verification Sampling & Analysis Plan [VSAP], Final, 
August 2004, and the Post-Excavation SUDs to demonstrate that th.e remaining 

• -·sail m-eets the cleanup criteria. This removal action was successfully completed 
and resulted in the excavation· and disposal of approximately 5,347 cubic yards 
of soil. 

The cleanup criteria established in the Standard VSAP are satisfied if all 
verification sample results are below cleanup objectives (COs) 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. 
All results, Including those above CO, met the cleanup criteria described above . 

After a thorough review of this On-Scene Coordinator (OSC) Report, the Core 
Team agrees that the RA assoc:lated_ with PRS 41 is complete, and that :all 
previously existing environmental issues associated with It have been resolved. 

Paul Lucas, OSC 
U.S. Department Of Energy 

· Springdale, Ohio 

Brian Nickel, Project Manager 
OEPA 
Dayton, Ohio 



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 projects. 

1 ;1 Site Conditions and Background 

Background. Potential Release Site (PRS) 41 is the site of an historic thorium drum 
staging and redrumming area. In addition to the drum area, this OSC Report also closes 
out the following: 

• Soil areas associated with a former wastewater treatment plant (WWTP) that was 
located within PRS 41. 

• PRS 41 Ditch, which is the site of Pu-238 contamination resulting from an historic 
waste line break. ~ -----~-- _ 

• The former Salvage Area, which is the site of an historic cleanup (partially within 
PRS 41) but the area was not previously verified. 

• The footprint of former Building 124. 

This OSC Report closes the PRS 41 drumming/redrumming area as well as the Mound 
WWTP soil, the 41 Ditch, the Salvage Area, and the footprint of former Building 124. For 
the purposes of this OSC Report, "PRS 41" henceforth refers to all of the above areas 
combined. 

Removal Action. The PRS 41 RA was authorized via the Contingent Action 
Memorandum, Final, June 2002 and Public Fact Sheet (PRS 41: Area 3 Thorium Drum 
Storage/Redrumming Area, Final, January 2004 ). The level of soil radiological 
contamination present warranted a RA under CERCLA (Comprehensive Environmental 
Response, Compensation, and Liability Act). The location of PRS 41 is shown on Figure 
1 of Appendix A (A7/173). 

Verification sampling and analysis were performed in accordance with the Standard 
VSAP, Soils Verification Sampling & Analysis Plan [VSAP], Final, Augus~ 2004; and the 
Post-Excavation (Ex) Survey Unit Designs (SUDs). Excerpts of the associated SUDs 
are included in Appendix C of Attachment A and Attachment B to this On-Scene 
Coordinator (OSC) Report. Verification sampling was performed and the results 
demonstrate that the remaining soil meets the Cleanup Criteria (CC). 

Sihce the Department of Energy (DOE) is the sole responsible party for verification of 
PRS 41, 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. 
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1.2 Organization of the Removal Actions 

Table 1 lists the parties responding to the removal actio6s, and their responsibilities. 

Table 1: Organization of the Removal Action 

US Environmental Protection Agency (USEPA) 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 
1075 Mound Road safety, photo, site documentation, and preparation of 
Miamisburg, OH 45343-3030 the OSC Report 
937-608-8220 

1.3 Objectives 

Documentation Objective. The objectives of this OSC Report are to describe the RA 
fieldwork and document successful completion of the project. Material quantities, 
disposition locations, and project costs are included in Tables 2 and 3. 

Table 2: Materials and Disposition 

Type of Material Quantity Disposal 
(yd3) Method 

Contaminated soil/debris 5,347 Rail transport 

Table 3: Removal Cost 

Cost Category 

Planning/Fieldwork/ Restoration/grading/seeding 

Subcontractors (Verification Sampling, Analyses, & Data Validation) 

Closure Documentation 

Transportation/Disposal of Contaminated Soil 

PRS 41 OSC Report 
Final 

Estimated Total Project Cost 

2 of 5 

Disposal Location 

Envirocare of Utah 

Cost 

$105,555 

$615,000 

$720,555 

June2006 



Cleanup Objective. Contaminants and COs for PRS 41 are identified in Table 4. 

Table 4: Soil Cleanup Objectives (pCi/g) 

Analyte Cleanup Objective Hot Spot Location 

Actinium-227+D 4.6 13.61 Salvage Area 
Bldq 124 Footprint 

Lead-210+D 
7.4 19.8 Salvage Area 

41 Ditch 
55 165 Bldg 124 Footprint 

Plutonium-238 WWTP Soil 
41 Ditch 

'Protactinium-231 +D 4.0 11.81 Salvage Area 
2.9 4.7 Salvage Area 

Radium-226+D PRS 41 
WWTP Soil 

Radium-228+D 2.1 6.38 WWTP Soil 
Thorium-228+D . 2.6 4.8 41 Ditch 
Thorium-230+D 2.8 4.6 Salvaqe Area 

2.1 3.5 Salvage Area 

Thorium-232+D PRS41 
WWTP Soil 
41 Ditch 

Uranium-238+D 2.2 4.2 PRS41 
+D includes daughter product activity 

Cleanup Criteria. 
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. 

PRS 41 WWTP Soil & 41 Ditch Data Report (Attachment A to this OSC Report). 
Verification results are identified in the Table 1 (A 1 t/173). Verification sampling 
confirmed all results are below Hot Spot criteria. Two verification results for Th-232 of 
3.3 and 2.23 pCi/g exceeded the CO of 2.1 pCi/g. One verification result for Pu-238 of 
129 pCi/g exceeded the CO of 55 pCi/g. One verification result for Ra-228 of 2.48 pCi/g 
exceeded the CO of 2.1 pCi/g. One result of Th-228 (3.35 pCilg) and Ac-228 (2.48 
pCi/g) exceeded their COs of 2.6 and 1.93 pCi/g, respectively. The Thallium-208 (TI-
208) 1 o-5 Risk-Based Guideline Value (RBGV) based on the most conservative of 
Construction Worker and Site Employee scenarios is 0.498 pCi/g aA-d is not inclusive of 
background or daughter product activity. One Tl_-208 result (2.48 pCi/g) exceeded the 
1 o-5 RBGV. All other results are below COs. Tl-208, Th-228, and Ac-228 are daughter 
products in the Th-232 decay chain. Since Th-232 is a contaminant of concern (COC), 
and all Th-232 results meet the cleanup criteria, the Tl-208, Th-228, and Ac-228 CO 
exceedances are not considered significant because the CO for the parent nuclide (Th-
232) accounts for daughter product activity. Therefore, no further action will be taken 
based on the parent nuclide (Th-232+0) results. All results, including those above CO, 
met the cleanup criteria described above. 
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PRS 41, Salvage Area, and Building 124 Footprint Data Report, Final, March 2006 
(Attachment B to this OSC Report). Verification results are identified in the Tables 1-3 
(B 12/57). ·Verification sampling confirmed all results are below Cleanup Objectives for 
all analytes. 

Hot Spot Criteria. The Hot Spot criteria for the COGs are presented in Table 4 above. 
There were no sample results that exceeded the hot spot criteria for any analyte. · 

1.4 Chronological Narrative of the Removal Action 

Table 5 presents a chronological narrative of events surrounding the RA. 

Table 5: Chronology of RA 

... Timeframe Activity 

June 2002 Contingent AM finalized 

November 2003 PRS 41 Fact Sheet approved 

August2005 PRS 69/70- Removal Plan approved 

January-March 2006 RA fieldwork and excavation 

May 2005 - April 2006 Verification sampling & analysis 

March 2006 PRS 41, Salvage Area, and Building 124 Footprint Data 
Report finalized 

June 2006 OSC Report prepared 

2;0 EFFECTIVENESS OF THE REMOVAL ACTIONS 

The PRS 41 removal action is complete, and the objectives of the Action Memorandum 
have been met. The limits of verification are identified on Figures 2 and 3 (see 
A8&9/173) and Figures 2, 3 and 4 (see B9-11/57). Results of verification sampling and 
analysis are provided in Attachment A and Attachment B. 

2.1 Actions Taken by Mound Personnel 

CH2M Hill Mound, Inc. personnel planned and performed removal action oversight, and 
performed excavation, monitoring, sampling and analyses, and· documentation. The 
project met the removal action objectives (Section 1.3), as outlined in the Action 
Memorandum. 

2~2 Actions Taken by Local, State, and Federal Agencies 

The DOE/MCP was the lead agency for the RA and provided the funding. DOE, 
USEPA, and OEPA had oversight responsibility for the RA and review of the Action 
Memorandum and OSC Report to ensure that the objectives were met. 
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2.3 · Actions Taken by Subcontractors 

Subcontractors involved in the project included: 

1 Envirocare (Clive, Utah) - disposal of radiologically contaminated waste via rail 
transport. 

1 Severn Trent Laboratory (St. Louis, MO)- analyzed verification samples. 

1 SAIC (Dublin, OH)- sample collection, data management, and validation. 

3.0 DIFFICULTIES ENCOUNTERED 

3.1 Items that Affect the Removal Actions 

No difficulties were encountered during the removal actions. 

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. 

4.0 RECOMMENDATIONS 

4.1 Means to Prevent a Recurrence 

Soil sampling verified removal of radiological contamination. 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 of contamination and the implementation of 
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. 
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1.0 PURPOSE 

This Data Report provides documentation of sampling activities conducted in 

accordance with the Standard VSAP, Soils Verification Sampling and Analysis Plan 

[VSAP], Final, August 2004; required to close out the wastewater treatment plant 

(WWTP) soil within Potential Release Site (PRS) 41 and the 41 Ditch. The locations of 

the WWTP and 41 Ditch are shown on Figure 1. 

The purposes of this Data Report are to: 

• document any variances to the VSAP/Post-Excavation (Ex) Survey· Unit 
Designs (SUDs), 

• present statistical and bias data (separately), 

• present summary statistics and statistical analyses of the applicable data, 
including retrospective power curve, and · -- ---- --- -

• provide documentation of data review and validation. 

2.0 DOCUMENT ORGANIZATION I SUMMARY 

This Data Report includes verification of the former WWTP soil· area (Survey Unit 4) 

and the 41 Ditch (Survey Unit 5). Documentation of verification of SUs 1-3 is included in 

PRS 41 (exterior to WWTP), Salvage Area, & Building 124 Footprint Data Report, Final, 

Revision 0, March 2006, which is incorporated herein by reference. 

Unless otherwise specified as a variance, sampling and analyses were conducted in 

accordance with the VSAP and Post-Ex SUDs. 

3.0 FIELD ACTIVITIES 

3.1 PRS 41 WWTP SOIL 

Verification sampling locations for the PRS 41 WWTP area are shown on Figure 2 and 

verification sampling occurred in February and March 2006. The samples were field-

. screened by a radiological control technician at the site and screened by the Mound 

Soil Screening Laboratory prior to shipment to the contract laboratory. Samples were 

submitted to Severn Trent St. Louis lab for gamma spec and isotopic thorium and · 

plutonium analyses. Results are reported in Table 1. Backfill information (inCluding 

PRS 41 & Salvage Area Data Report, Rev. 0 1 of 2 



statistical analysis) that was submitted to the Core Team in April 2006 is included in 

Appendix D. Walkover survey documentation is provided in Appendix E. 

3.2 41 DITCH 

Verification sampling locations for the 41 Ditch are shown on Figure 3 and verification 

sampling occurred in March and April 2006. The samples were field-screened by a 

radiological control technician at the site and screened by the Mound Soil Screening 

Laboratory prior to shipment to the contract laboratory. Samples were submitted to 

Severn Trent St. Louis lab for gamma spec and isotopic thorium and plutonium 

analyses. Results are reported in Table 1. Since no backfill was required, a Backfill 

Information Package was not prepared. Rocks were installed within the ditch to support 

drainage and enhance erosion control. The Sign test and 95% UCL (upper confidence 
- -----~--

limit) calculation for Pu-238 at SUS (one result above cleanup objective) are provided in 

Tables 2-3. Walkover survey documentation is provided 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 andvalidation (and related variances) is provided in Appendix 

F. Review and validation supports that the data are usable. 

A 6/t73 
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Table 1: Offsite Verification Results (pCi/g) 
page 1 of 46 

[results > CO and < HS are bold] 

Location Analyte co Result DL Date 
Lab Data 

X Coord Y Coord 
Qual Qual 

SU4-41-001 Actmtum-227 4.60 0.530 0.530 02/16/2006 u LJ_J 14641_ 57 .4_tl0 597875.817 
SU4-41-001 Actmtum-228 1.93 0.910 0.470 02/16/2006 J 1464157.480 597875.817 
SU4-41-001 Amenctum-241 63.00 0.230 0.230 02/16/2006 u LJ_J 1464157.480 5l:J_7875.817 
SU4-41-001 Btsmuth-207 1.20 0.110 0.110 02/16/2006 u UJ 1464157.480 597875.817 
SU4-41-001 Btsmuth-21 OM t\.30 _0.120 0.120 02/16/2006 u u_J 1464157.480 597875.817 
SU4-41-001 Btsmuth-214 1.17 0.590 0.490 02/16/2006 1464157.480 597875.817 
SU4-41-001 Cestum-137 3.80 0.160 0.160 02/16/2006 u UJ 1464157.480 597875.817 

ISU4-41-001 Cobalt-60 0.70 0.200 0.200 02/16/2006 u UJ 1464157.480 597875.817 
lSU4-41-001 IL_ead-210 f.40 3.100 3~100 02/16/2006 _u LJ_J 1464157.480 597875.817 
ISU4-41-001 llead-212 16.60 1.050 0.140 02/16/2006 1464157.480 597875.817 
I SU4-41-00 1 Plutontum-238 55.00 0.110 0.110 02/1 ti/2006 u UJ 14o4157.480 597875.817 
ISU4-41-001 Plutontum-239/240 62.00 0.031 0.031 02/16/2006 u UJ 1464157.480 597875.817 
I SU4-41-00 1 I Potasstum-40 47.80 32.100 1.300 02/16/2006 1464157.480 597875.817 

·[SU4-41-001 1 Protactmtum-231 4.00 _2.300 2.300 02/16/2006 u UJ 1464157.480 597875.817 
ISU4-41-001 IRadtum-226 2.90 0.590 . 0.490 02/16/2006 J . 1464157.480 597875.817 
I SU4-41-001 1 Radtum-228 2.10 0.910 0.470 02/16/2006 J 1464157.480 597875.817 
ISU4-41-001 Thonum-228 2.60 . 1.060 0.060 02/16/2006 1464157.480 597875.817 
I SU4-41-00 1 Thonum-229 18.90 1.200 1.200 02/16/2006 u UJ 1464157.480 597875.817 
I SU4-41-001 1 honum-230 2.80 0.950 0.070 02/16/2006 1464157.480 597875.81_7 
ISU4-41-001 Thonum-232 2.10 1.180 0.060 02/16/2006 14641_57.480 597'875~817 
ISU4-41-001 I Urantum-235 3.20 1.300 1.300 02/16/2006 u UJ 1464157.480 597875.817 
LSU4-4_1_-00 1 [Urantum-_238 2.20 -~700 ~.700 02!_1~!_2006 u u 1464157.41)0 ~875.817 
I SU4-41-002 IActtntum-227 4.60 0.450 0.450 02/16/2006 u UJ 1464187.480 597875.817 
Is U4-41-002 IActtntum-228 1.!:13 0.!:130 0.240 02/1 ti/2006 1464187 .4tl0 o!:l7t~75.817 
I SU4-41-002 IAmenctum-241 63.00 0.180 0.180 02/16/2006 u UJ 1464187.480 597875.817 
I SU4-41-002 Btsmuth-207 1.20 0.067 0.067 02/16/2006 u UJ 1464187.480 597875.817 
I SU4-41-002 Btsmuth-2.1 OM 8.30 0.110 0.110 02/16/2006 u UJ 14641_tl7.480 597875.817 
Is U4-41-002 Btsmuth-214 1.17 0.360 0.360 02/16/2006 u u 1464187.480 597875.817 
I SU4-41-002 !Cestum-137 3.80 0.120 0.120 02/16/2006 u UJ 14641_87.480 597875.817 
I SU4-41-002 ICobalt-60 0.70 0.120 0.120 02/16/2006 u UJ 1464187.480 597875.817 
LSU4-41-002 ILead-210 7.40 _2_.200 _2.200 02_116/2006 u UJ. 1464187.41)0 597875.817 
! SU4-41-002 llead-212 16.60 0.470 0.160 02/16/2006 1464187.480 597875.817 
I SU4-41-002 11-'lutomum-238 5o.OO 0.150 0.061 0211 ot2oo6 J 1464187.4tl0 0!:17875.817 
[SU4-41-002 1 Plutontum-239/240 62.00 _0.042 0.042 02/16/2006 u UJ 14641_tj_7 .480 5~_7_§_75.817 
I SU4-41-002 I Potasstum-40 47.80 14.600 1.100 02/16/2006 1464187.480 597875.817 
'SU4-41-002 11-'rotactmtum-231 4.00 1.!:100 1.!:100 0211 ti/2006 u UJ 1464187.480 597875.817 
1 SU4-41-002 1 Radtum-226 2.90 0.360 0.360 02/16/2006 u UJ 14641_tl7 .480 5_9{~75.817 
I SU4-41-002 IRadtum-228 2.10 0.930 0.240 02/16/2006 1464187.480 597875.817 
ISU4-41-002 l honum-228 2.60 _0.800 0.080 02/16/2006 1464187.41)0 597tl75.tl17 
ISU4-41-002 Thonum-229 18.90 0.860 0.860 02/16/2006 u UJ 1464187.480 597875.817 
• SU4-41-002 fhonum-230 2.80 1.230 0.030 02/16/2006 J464187.480 o97ti75.817 
ISU4-41-002 Thonum-232 2.10 0.700 0.030 02/16/2006 1464187.480 597875.817 
I SU4-41-002 IUrantum-235 3.20 1.200 1.200 02/16/2006 u UJ 1464HS7.480 5!:17875.817 
I SU4-41-002 IUrantum-238 2.20 1.900 1.900 02/16/2006 u UJ 1464187.480 597875.817 
LSU4-41-003 1Acttntum~27 4.60 0.800 0.550 02/1ti/2006 1464134.980 597ti8ti.807 
ISU4-41-003 IActtmum-228 1.93 0.720 0.250 02/16/2006 1464134.9ti0 5!:17888.807 
I SU4-41-003 IAmenctum-241 t:i::S.OO 0.170 0.170 02/16/2006 u UJ 1464134.980 597888.807 
I SU4-41-003 Btsmuth~7 1.20 0.076 0.076 02/1 ti/2006 u UJ 14o4134.980 5!:17888.807 
I SU4-41-003 Btsmuth-210M 8.30 0.089 0.089 02/16/2006 u UJ 14641_34.980 597888,807 
LSU4-41-003 Btsmuth-214 1._17 0.510 O~::S10 02/16/2006 1464134.980 .~7888.807 
I SU4-41-003 ICestum-137 3.80 0.095 0.095 02/16/2006 u UJ 1464134.980 597888.807 
LSU4-4_1-_003 !Cobalt-50 _0.70 0.069 0.069 02£.1 ti/2006 u UJ 14_o41~4. 9tlO 597888.807 
ISU4-41-003 llead-210 7.40 2.000 2.000 02/16/2006 u UJ 1464134.980 5978tl8.807 
LSU4-41_-_003 ILead-212 16.60 0.390 0.130 02£.16/2006 1464134.980 597888.807 
1 SU4-41-003 Plutontum-238 55.00 0.360 0.090 02/16/2006 1464134.980 5!:!7tma.8o7 
I SU4-41-003 Plutontum-239/240 ti2.00 0.051 0.051 _02.£.1 ti/2006 u UJ 1464134.980 597888.807 
:su4-41-003 Potasstum-40 47.80 13.800 0.700 02/16/2006 1464134.980 597888.807 
SU4-41-003 ll-'rotactmtum-2::S 1 4.00 1.eoo 1.tl00 02/16/2006 u UJ 1464134.91)0 597888.807 
LS_l.J4-41-003 IRadtum-226 2J:l0 0.510 . 0.310 02.£.16/2006 J 1464134.980 597888._807 
ISU4-41-003 I Radtum-228 2.10 0.720 0.250 02/16/2006 14641::S4.980 5_97_888.807 
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U: not detected 
J: estimated 
DL: detection limit 
qual: qualifier 
CO: cleanup objective 
HS: hot spot 
D: duplicate 

Table 1: Offsite Verification Results (pCi/g) 
[results > CO and < HS are bold] 

A: indicates resample . 
** results > CO but not evaluated individually because they are daughter products of Th-232 which 
includes daughter product activity in its CO 

page 46 of 46 



Table 2: 95%, UCL for Pu-238 at SUS 

Data File 

Raw Statistics 
Number of Valid Samples 
Number of Unique Samples 
Minimum 
Maximum 

89 
86 

0.051 
129 

Variable: 19 

- Normal Distribution Test 
Lilliefors Test Statisitic 0.257763 
Lilliefors 5% Critical Value 0.093916 
Data not normal at 5% significance level 

Mean 11.71907 95% UCL (Assuming Normal Distribution) · 
Median 3.3 Student's-t UCL 14.88092 
Standard Deviation 
Variance 
Coefficient of Variation 
Skewness 

Gamma Statistics 
khat 

17.94373 
321.9776 
1.531157 
3.604125 

0.479884 
0.471198 k star (bias corrected) 

Theta hat -___ · 24.42064 
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 

24.87077 
85.41929 
83.873321 
63.76187 
0.047303 
63.47428 

-2.97593 
4.859812 
1.129106 
1.969047 
3.877147 

Assuming gamma distribution (0.05) 
. RECOMMENDATION 
Use Adjusted Gamma UCL 

Therefore, the 95% UCL 

PASSES 
when compared to the cleanup objective 

of 55 pCi/g 

Gamma Distribution Test 
A-D Test Statistic 
A-D 5% Critical Value 
K-S Test Statistic 
K-S 5% Critical Value 

1.403297 
0.823432 
0.096431 
0.100474 

Data follow approximate gamma distibution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 
Approximate Gamma UCL 15.41544 

Adjusted Gamma UCL 15.485281 

Lognormal Distribution Test 
Lilliefors Test Statisitic 0.133562 
Lilliefors 5% Critical Value 0.093916 
Data not lognormal at 5% significance level_ 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 42.91951 
95% Chebyshev (MVUE) UCL 48.74791 
97.5% Chebyshev{MVUE) UCL 61.0875 
99% Chebyshev (MVUE) UCL 85.32622 

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 

14.84763 
15.62406 
15.00202 
14.88092 
14.83659 
16.15614 

17.48589 
14.95134 
15.77733. 
20.00983 
23.59725 
30.64405 



Table 3: Sign Test for Pu-238 at SUS 

Activity (pCi/g) 
ID Pu-238 CO-Meas Sign Test 

SU5-41 0-001 19.000 0.060 + 
SU5-41 0-002 19.800 0.070 + 
SU5-410-003 9.600 0.090 + 
SU5-41 0-004 14.900 0.050 + 
SU5-41 0-005 3.910 0.070 + 
SU5-41 0-006 30.300 0.070 + 
SU5-41 0-007 42.000 0.070 + 
SU5-41 0-008 13.700 0.050 +. 
SU5-41 0-009 15.100 0.060 + 
SU5-410-010 1.210 0.050 + 
SU5-41 0-011 20.000 0.050 ·+ 
SU5-41 0-012 17.600 0.060 + 
SU5-410-013 25.400 0.070 + 
SU5-410-014 0.107 0.066 + 
SU5-41 0-015 17.100 0.090 + 
SU5-410-016 15.100 0.050 + 
SU5-410-017A 28.500 0.080 + 
SU5-41 0-018 36.000 0.070 + 
SU5-41 0-019 8.700 0.060 + 
SU5-41 0-020 27.100 0.090 + 
SU5-41 0-021 46.800 0.070 + 
SU5-41 0-022 24.500 0.060 + 
SU5-41 0-023 0.450 0.100 + 
SU5-410-024 0.126 0.098 + 
SU5-41 0-025 0.116 0.080 + 
SU5-41 0-026 24.100 0.080 + 
SU5-41 0-027 24.100 0.090 + 
SU5-41 0-028A 33.900 0.070 + 
SU5-410-029A 13.600 0.070 + 
SU5-410-030A 0.180 0.180 + 
SU5-41 0-031 22.100 0.060 + 
SU5-41 0-032 0.700 0.080 + 
SU5-41 0-033 40.600 0.080 + 
SU5-41 0-034 48.700 0.060 + 
S U5-41 0-035A 1.450 0.080 + 
SU5-41 0-036 2.920 0.050 + 
SU5-41 0-037 1.660 0.060 + 
SU5-41 0-038 0.190 0.110 + 
SU5-41 0-039 2.130 0.070 + 
SU5-41 0-040 5.180 0.080 + 
SU5-41D-041 23.600 0.080 + 
SU5-41 0-042 0.420 0.100 + 
SU5-41 0-043 10.400 0.100 + 
SU5-41 0-044A 8.400 0.100 + 
SU5-41 0-045 20.300 0.070 + 
SU5-41 0-046 0.990 0.070 + 
SU5-41 0-047 0.174 0.092 +. 
S U5-41 0-048 43.700 0.090 + 
SU5-41 0-049 1.480 0.100 + 
SU5-41 0-050 · 4.790 0.090 + 



SU5-410-051 

SU5-41 0-052 

SU5-41 0-053 

SU5-41 0-054 

SU5-41 0-055 

S U5-41 0-056 

SU5-41 0-057 

SU5-41 0-058 

SUS-41 0-059 

SU5-410-060 

SU5-410-061 

SU5-410-062 

SU5-410-063 

SU5-410-064 

SU5-41 0-065 

SU5-410-066 

SU5-410-068 

SU5-41 0-069 

SU5-41 0-070 

SU5-410-071 

SU5-410-072 

SU5-41 0-073 

SU5-41 0-07 4 

SU5-41 0-075 

SU5-41 0-076 

SU5-41 0-078 

SU5-41 0-079 

SU5-41 0-080 

SU5-410-081 

S U5-410-082 

SU5-41 0-083 

SU5-41 0-084 

S U5-41 0-085 

SU5-41 0-086 

SU5-41 0-087 

SU5-410-088 

SU5-410-089 

SU5-41 0-090 

SU5-41 0-091 

0.320 0.090 

0.114 0.062 

3.180 0.090 

2.500 0.080 

0.290 0.050 

3.300 0.090 

0.980 0.090 

0.420 0.080 

129.000 2.000 

0.500 0.100 

0.097 0.082 

1.6.300 0.070 

3.520 0.080 

0.250 0.070 

1.970 0.050 

2.100 0.050 

21.600 0.070 

4.150 0.080 

1.860 0.070 

26.300 0.080 

6.770 0.070 

2.820 0.090 

3.240 0.070 

20.200 0.070 

0.051 0.051 

0.930 0.070 

1.200 0.060 

3.260 0.050 

0.171 0.055 

4.330 0.040 

0.098 0.064 

0.600 0.080 

1.280 0.060 

3.640 0.070 

1.590 0.070 

0.222 0.037 

0.300 0.050 

0.510 0.060 

0.151 0.083 

Average: 
Std. Deviation: 

Maximum: 
Cleanup Obj.: 

Hot Spot: 
N: 

S+: 
k Grit: 

P/F: 

Table 3: Sign Test for Pu-238 at SUS 
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11.72 
17.94 

129.00 
55.00 
165 
89 
88 
53 

PASS 

ASo/. . ., ..., I J I 7 
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Sample Standard , _::;L/·:: · .. ::': ': ·1 

Deviation (s) · :".Ra_:clidhucli~~1._:· ,, . ·~ ' 

'· . Ac-227+0 ;q';._ < , .. 
. Am-241 ~*;" •. 1. ,.· 63 :•'' :•:vi,,~ (pCi/g);;.:.~ · 
' Ce~141 .d?::; •: ·· 38::: . ; ;,vi (pGi/g)ii./ 
Cs-137+D;ci·: rl ;,.:.:,3.8: .. :;:;,J;j (pCi/g)'~:: 

·~:}s (pCi/g):~A·;c:· 

·::,Jpq@Jr:-' 
0.472 • '(pCi/g)Jr-?·' 

'·::·. I Np-237:+-D (pCi!g))ti.~t 
Ni-95cif··'-><:t: ~;.I ;,~;r.~-~r/2.5.''' · --~ .;~~ (f?Ci/g)tl:i· 

· · 17.94 Ptl~238;t.::,;i<i.•t 

.. ·.··· .• ;: Pu~239/240 ·:i¢-. r 
···. :..-.-:·: , I _ Pa-231+0';%>. I ": 4 ··'"'C · +'• .. ·,. (pCi/g)\:~ll'* 
-• ,, . -·· -· · · .. '-·· • L - Ra-226;+-0'::;•'' I' :2.9>;[~:;§1> I '"·:':\i;(pCi/gh:•\;c: 

-•. I ~:' ·· Ra-228 : (pCi/g)~'.;~< 
·:-:· ._ ,· • ·Th-228+D'JY~rtl>z••• . ~ ··2.9 't:;ty;>t,i< I'~(~, '(pCi/g}j •• , .. 

'Th-230+0•;,;¥{§'1 I ' . 2.81ic•'~1Y.i. I' (pCitg),F.: 
" Th-232+0 1 -·· 2.t,;;i>··· I" :_Jpcitgr·~t;:., 

-· .. _ -~ U-233+D:";<~H • , .::,4._8r'·" -2 · 1·---.-. (p,Ci/g)t((';: 

: U-235.~7<•.;:;, 
I U-235+0;,,; .,;3:2. "·IY 1£!(pCi/g);.,; 

U-'238,;;:~\; ;I ;;y ;:;:>•·121 .2 .. ·,~•:1 •·>;JP<:;_i!g)f;;. 
·. ,U"238+D .tiJ.Y;t:''> :2:2" Pl:·(pCi/g)(;> 

. · ..... · ' Bi"207 fi:: :.i]' ~<t;:,;;,;,J';2~i ~~''¥; I ~-\' (pGi/g)<. ~ 
. · ·:~·:·. ·.· .. , -::·.~.; . Bi"210m ;.~.,,;8-~3 ,i::;;~~~_:(pCi/g)'r 

·.:: '·"' \.,Jc-99 :· c:l>t ;;-;,~j ~: ; ,, 2140As.···~~~ J ,, . (pCi/g); .-;,~ 
.. , .... -'· ·<,:tritilm1 • .. 7580-!,'·i:> · I '. (pCi/g):.t;··. 

... ,.··· Sr-9Q ~~ ~1 94:72. I·" _m,_<::i/g)~ · . 

Type I Error I. , 0.05 
z,.alpha ,::::(1-;645 

Type II Error ·.. • . 0.2 
z,·bela ,,. > 0:842 

Effective! ;. i\:Q:33](s) 

Sample Grid Spacing 

SU Area 
Grid Length 
Grid Height 

· -1,'587.88 m2 

.: .• ,'•·10.7. m 
. 9:3 m 

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

' 0.40 
·. ,0.33 ,· 
•1:204- , .. 
; 12.00 •. 

Pu-238 Area Factor (N) 918 

Sample Grid Spacing 

SU Area 
Grid Length 
Grid Height 

17074 ff 
35.1 ft 
30.4 ft 

PRSs 141 ditch·· · .· d·' · .··1survey Unit I •· ·.. 5] 

---1 
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(J1 
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Table 5: Retro Power Curve 
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POST-EX SUD EXCERPTS 
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~ 

Survey Unit Design (SUD) 

Project: PRS 67, 41 [}itch & PRS 363;-0pen Drainage Ditch 

Review &_Approval 

Project Engineer: Karen Arthur ~0 )!';~ v (::) 
Rev1ewer: James Fonta1ne _.f,u~~:J:£!:::.,/!)f 4!/?'w 
Reviewer: -/-. ....,..,~c..;£--. -F-..L..L.-. ---"---"--------

document Title 

Note: the 41 Ditch verification is not included herein · 
and will be presented in the PRS 441 Pre-Ex SUD. 

Note: Verification samples were collected prior 
to approval of this Post-Ex SUD (Deviation 
from Standard VSAP), per Core Team 
approval, to facilitate the closure schedule. 

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, AuQust 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 

(for Post-Excavation SUDs ONLY) YES NO Comment 

(see following pages for details} 

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 
----- --- -- -·-·--
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Item 
1 

SUD Worksheet 

Summary of historic information relevant to SU: i 

In general, systematic isolation of various segments of the Storm Drainage System (starting bt 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 plari 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 8 to the Removal Plan. Any risks or safety concerns are also noted; however, 
detailed task-by-task work instructions for work and health arid 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 ofasphalt 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. 

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 Analysis & 

3a (pCi/g) Compendium Method · 

co HS 
gamma lso Pu lso Th I soU 

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. I 
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. 

r--
Clarification: PRS 363 COC is Pu-238 only. 

(pCi/g) Offsite Analysis & 
Compendium Method 

co HS 
gamma lso Pu lso Th tso U 

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

Ra-226 RASS sample results 2.9 4.7 >2.9 Onsite 

X 

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 

-~ ~b 

' _...;, . 
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~em / Classify Areas & provide justification Selection I Classl Scan Coverage 
guidelines 

The Areas are classified as Class 1 due to remedial actions to be performed within the areas to address known 
r-------+---~------------4 

contamination and due to the potential for radioactive contamination to be present outside of the remediated areas. 
X 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--------t-----t--------------l 
sampling in lieu of scanning is planned for SU2 and SU3. 

Changes if any, from Pre-exc SUD: NONE 

Item I Subdivide areas into SUs 
5 

See Attachment A for Data 

See Attachment B for SUs 

2 I 10-90% 

3 I Judgmental 

This SUD consists of five 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 agre·ement 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. 

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

~ . 

~ 
-..) 
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Item 1 Calculations I Rad 
6a 

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: 

SU1 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. 

Note: Due to safety concerns of placing an individual in the excavation, FSS side wall sampling will be accomplished by scraping the sidewall with an 
excavator bucket and subseq'uent 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. 

Item I Calculations/Chem, Std dev, Number of Samples 
6b 

See Item 2 

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

' ~;t~m I Grid spacing 

l' 
~le Name: 67post-ex Final 12/02/05@ 12:07 PM 
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Changes if any, from Pre-exc SUD: NONE 

Item J QA/QC: 
8 

1/20 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-010 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 1 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. 

~ 
~ 
~ 
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Item Not otherwise covered .. :1 comments 
10 

~ 
~~ s: 
~ 

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 (COGs) 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, pavement/asphalt, large rock formations, utility bank, etc. which is not to be removed}, then 
sediment/soil analysis will not be performed. In lieu of a sediment/soil 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 sediment/material 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 RSDS(s) will be included as documentation. Any final sample location that does not meet the surface release 
criteria will be submitted to the Core Team for concurrence or determination of fwrther 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 accordance 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 abqve 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 SUD. 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 Ill 

41-Ditch (SUS} 

. ADDITION TO PRS 67, 41 DITCH & PRS 363; OPEN DRAINAGE DITCH POST-EX SUD FINAL 

• Explanation for Appendix Ill and any changes 

• PRS 67 Post-Ex SUD Final Change Page 

• Figures: 
Figure 1: Map of SU5 (41-Ditch) and Survey Locations (Previously Provided to Regulators) 
Figure 2: SU5 (41-Ditch) in Relation to Surrounding PRS Survey Units 

• Table 1: Pre-Ex SUD Comparison to Post-Ex SUD Table (Previously Provided to Regulators) 

• Revised MARSSIM Spreadsheet for recalculation of N for SU5 

• Final Status Survey Points Geographical Coordinates and Location Name (Label) 



Explanation for Appendix Ill to PRS 67 Post-Ex SUD (SUS Only) 

Due to the Department of Energy revising the contraCt scope for CH2M Hill to exclude· PRS 441 
it is necessary to change where SUS ( 41-Ditch and Lower PRS 67) Post-Excavation SUO 
information would be placed. This in conjunction with Ohio EPA Comment 1 (12/16/05): "Please 
update the cover of the SUD to reflect current conditions as follows: "Note: the 41 Ditch 
verification is not included herein and will be presented in the PRS 67 Post-Ex SUD for SUS."" 
has precipitated Appendix Ill to the PRS 67 Post-Ex SUD Final. The Te·xt Box with an arrow 
pointing to 41 Ditch on page one of the PRS 67 Post-Ex SUD Final should read "Note: the 41 
Ditch and Lower PRS 67 verification is contained herein as Appendix Ill. The west most section 
of PRS 67 SU4 (remediation was put on hold due to potentially jeopardizing the integrity of the 
rail spur staging area (PRS 441 )) shall be contained in the Post-Excavation SUD for PRS 441 
asSU10." 

RASS data obtained during the remedial action did not add any additional contaminants of 
concern. The area of SUS did change from the Pre-Ex SUD due to expanding the area to 
ensure total coverage of the 41-ditch from the north concrete culvert (where 41-Ditch begins) to · 
where former PRS 67 SU5 butts against PRS 70 (SU2 and 23). The SUS boundary also 
encompasses the areas where removed materials were loaded into haulers for transporting to 
the rail spur. Due to the larger SUS area the Area Factor adjusted (N) and the number of 
samples (based upon a 1S-foot triangular grid) increased. 



Survey Unit Design (SUD) __ ... _ Fti\IAL 

Project: PRS 67, 41 Qitch & PRS 363; Open Drainage Ditch 

Review & Approval 

Project Engineer: Karen Arth u r-~-:-"OJ-"""'--='-...:."'~..JOv~<rt---r~'-:----

Reviewer: James Fontaine w;;:::_ ~d> n;;z;;,;ne., 
Reviewer:-----------,.-------------

document Title 

Note: the 41 Ditch and Lower PRS 67. (SUS) verification 
is contained herein as Appendix III. The west most 
section ofPRS 67 SU4 (remediation was put on hold du~ 
to potentially jeopardizing the integrity of the rail spur ~ 
staging area (PRS 441 )) shall be contained in the Post
Excavation SUD for PRS 441 as SUIO. 

Note: Verification samples were collected prior 
to approval of this Post-Ex SUD (SU1 - SU4 , 
Deviating from the Standard VSAP). per Core 
Team approval, to.facilitate the closure 
schedule. 

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 I 

Changes from Pra-Ex SUD: I 
Fact S_IJ_c;:e_t __ f=lRS 363- Plutonium-238- Contaminated Area, Public Review Draft, September 2004 i 

Pre-Excavation or X Post~Excavation? (Appendix Ill SUS Only) 

Summary of Changes 

(for Post-Excavation SUDs ONLY) YES NO Comment 

(see following pages for details) .. 

1. Did the COC(s) change? X 

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

3. Did the classification change? X 

".b 4. Were bias/judgmental samples collected? X -J 

'"- 5. Other significant change? X 

-.! 
lr' 
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41NDitch & Lower PRS 67 

Figure 1 
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SU# Location coc 

Pb-210 
·surface soil area Pu-238 
. developed in the Th-228 

5 Pre-Ex SUD Th-232 

Table 1 

PRS 67 SUS 41-Ditch (Comparison) 
Table 1 

Area of 
Verification 

1 607 

SU# 

5 

Location 

Surface soil area 
developed in the 
Pre-Ex SUD plus 
area expanded to 
~ncompass gap 
between PRS 67 

ahd PRS 70 

COG 

Pb-21 0 
Pu-238 
Th-228 
Th-232 

Off-Site 
Ana 

Gamma Spec 
lso-Pu 
lso-Th 

of 
Verification 

17,074 

t I •·. 
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Deviation (s) : R~d!oriuclide; ·.: Objecti_ve 'i(;Uhits.;::. 

· .. <Ac:'227+D ' • A:6 · , :':(pCi/g)'< 

~;_;LArh~241•':;cd :: :<-. 63 .,:.·, < I; :{pCi/g)];: .. 
' ,.•, ;· C' ·-~·41 I ·., '3-8:,•,. ., -,-(-- C'l' . )'•'7' :,; .. Jir~·- · e:;.. '.:· ·· .. :• · . .. .·.: p 1 g ~-:-· 

..•. · _,·,;;-:-:¢.5~1.3.?+0>{1.:.·< ~.8)/, .. ·~+>(iJcitg)\: 
· ,.,_, .. ; .. ,-.···-so)· ... _,_,., ..... ··- o 7 ' , .... 1.· '( c·,/g· ):·.·. 

.. ·.···· ::.,·.~·...:·:-~\!;.10:"' .. -~~·r,· .• • ·~::.. .. -··: ~'- .-··.-:" ·r< ~- .~> p .~":'.' ...•.. -,,......... .· -~--.k.~ ... -~t. . ••. -Y'.·· • .,,. 

F , ·~ . ::~/~>',~ 

· .. ~: :,_ .: ... 

11 5901.·-,-:·:-: ·. lo· .,;.--:·p·u"i238/Jc:::•.l;.-.- 55•,::_.,- :··'1 .. "(pCi'/g'):.: · 
o ' Ll',.•': "l.!.'f'f:'f{• ,, ; ,).;~.~·''' , ' , ',''I F 'o ---- :' 

.·.:· •. ·.1/Jtu:'-239/240.:,1.·•-.··:• 62,->··.::1 :.::(p~i/g)i.; 
. · ·: · r; ... '.::Pa:-23.1.+D~;.J.:: .;:4 ,;I ,(p~VQ),, 

'·.~ Ra..-226+0. · j:::· ·: 2:9-:··: :'!:- (pfjlg)! ; 
;<.:<~-:::Ra~228· ·. ·.>1. 2.1" .. : I (pCilgV 

0.309 • . :.· .1. ·::i;Th~228+D' : I>· .: .2 .. ]>;• :, I (pCi/g)';.r 
o;':Th-:-230+0<'1 : 2.8 >:: I '{pCi/g) 

0.547 :l!i?c<t-Th~232+D, .. -1·--··-'·2:.L.··· I (pCi/g) 
·. : ,>•.::.-u::233+D . .:',:.1 :- '':.4.8:.;.. 1- _(pCi/g) • 
· ·l.~~tt':U;;234':,• :;ol . .106,·1 ·.-1.: (pCi/g): · 

':· I ;,.:'U:-234+0.:.:1•. -:·. 2 .. i.. 'I' (pCi/g). . 
. :,·;ii:: l_j.0:235':::.,• ~ I .· .:·16,11:>:l;: .. (pCilg):: 
· ....... ·u 235+0 1·· .. -· ·3 2, ·· ·'·1· .. ·(pC· ,·tg)·'·.-. : .. :·. - . . ' . . : .. . • " . ·:.·: :.·,. .. · </~' 

1 ::'''~'t'-U~238\~!:.j· 121'.2:~_.:!):/(pCi/g) .. / 
·. ;' ~~~~·'·;· U-:;238+0 ., I'; .. 2.2 ... ::. J (pCi/g)•:; 

.;~,-~·:Bi~207::): ; I . ' ' . 1.2 '.:: .... I·· (pCilg);._..: 
· · · ..•.. Bi..-2.1 Om<::~, I. ·- .. :. 8:·3;' ·<:.'d.;, (pCi/g)•:· 

·· 
1 /:-::/'~;-::Jc:.:99::> -·1 :' . .2140 .··"I·.-: (pCilg):.::: 

···< .: •.. :Sr-90 :: .. , I , 94.72-.: .I (pgj/g)}( 

0.05 Type I ErrorJ.;.;; ... '-. __ ..:....:...j 

z1-alpha 1.645 
Type II Error ·. , 0.2 

z1-beia : .. ·. '0.842 

Effective! :,;-----ojB)(s) 

Sign PI 0:9031S§] 
. ,;,-,;;;:;~~-,- " '"""'''; ) ' ~~·\ "";x•\V' ~:t ,~l>'";, 4' ~.. ' <• ~··~"'.s-l:'l:" _,.A~· ..... ~~r-:: ~.,· ··.,.;. . . 
':CafC/~Iate1 fll~.'total Effecti\e (s) 
i :,~~tr~~r.¥~·~~{?.J::.~~~·~,t~:~,~~;~~~~~-~7{:~~-·-: .. ~3.~~~:~i;;:~ 

Estimate (N) - Sign Test 
DCGL 

LBGR 

Delta 

(s) 
Rei Shift 
(N) 

1 
0.50 

0.50 

0.36 
1.389 
12.00 

Area Factor adjusted (N) 585 

15-foot triangular grid will be used per section 3.7 of the Standard VSAP 
Revised N = 91 based upon the 15-foot triangular grid 

Sample Grid Spacing 

SU Area 
Grid Length 
Grid Height 

PRS 

. <.; 1,586 m2 

10.7. m 
9.3 m 

[ 671 

SU Area 
Grid Length 
Grid Height 

Survey Unit 

17,074 ft2
-

35.1 ft 
30.4 ft 

c· 51 

The Effective (s) and Estimated (N)- Sign Test did not change from the Pre-Ex SUD 
~ Historical data presented in the Pre Excavation SUD was used to calculate N 
~ 

~ 
-J 
W· 
SU5Post-ExMARSSIM 4/27/2006 4:09PM 



Area: PRS 1 rSU5 & 41-Ditch 
X Coord Y Coord Label 
1464200.811 597769.003 SU5-410-001 
1464215.811 597769.003 SU5-410-002 
1464230.811 597769.003 SU5-41 0-003 
1464245.811 597769.003 SU5-41 0-004 
1464260.811 597769.003 SU5-410-005 
1464208.311 597781.993 SU5-410-006 
1464223.311 597781.993 SU5-410-007 
1464238.311 597781.993 SU5-41 0-008 
1464253.311 597781.993 SU5-410-009 
1464268.311 597781.993 SU5-410-010 
1464283.311 597781.993 SU5-410-011 
1464298.311 597781.993 SU5-410-012 
1464313.311 597781.993 SU5-410-013 
1464328.311 597781.993 SU5-410-014 
1464215.811 597794.984 SU5-410-015 
1464230.811 597794.984 SU5-410-016 
1464245.811 597794.984 SU5-410-017 
1464260.811 597794.984 SU5-41 0-018 
1464275.811 597794.984 SU5-41 0-019 
1464290.811 597794.984 SU5-41 0-020 
1464305.811 . 597794.984 SU5-410-021 
1464320.811 597794.984 SU5-410-022 
1464335.811 597794.984 SU5-41 0-023 
1464253.311 597807.974 SU5-410-024 
1464268.311 597807.974 SU5-410-025 
1464283.311 597807.974 SU5-410-026 
1464298.311 597807.974 SU5-410-027 
1464313.311 597807.974 SU5-410-028 
1464328.311 597807.974 SU5-41 0-029 
1464343.311 597807.974 SU5-410-030 
1464275.811 597820.965 SU5-410-031 
1464290.811 597820.965 SU5-41 0-032 
1464305.811 597820.965 SU5-410-033 
1464320.811 597820.965 SU5-410-034 
1464335.811 597820.965 SU5-410-035 
1464350.811 597820.965 SU5-410-036 
1464283.311 597833.955 SU5-41 0-037 
1'464298.311 597833.955 SU5-41 0-038 
1464313.311 597833.955 SU5-410-039 
1464328.311 597833.955 SU5-410-040 
1464343.311 597833.955 SU5-410-041 
1464290.811 597846.945 SU5-41 0-042 
1464305.811 597846.945 SU5-410-043 
1464320.811 597846.945 SU5-41 0-044 
1464335.811 597846.945 SU5-41 0-045 
1464283.311 597859.936 SU5-41 0-046 
1464298.311 597859.936 SU5-410-047 
1464313.311 597859.936 SU5-410-048 
1464328.311 597859.936 SU5-41 0-049 
1464343.311 597859.936 SU5-41 0-050 

I -



Area: PRsf(su5 & 41-Ditch 
X Coord 
1464290.811 
1464305.811 
1464320.811 
1464335.811 
1464298.311 
1464313.311 
1464328.311 
1464290.811 
1464305.811 
1464320.811 
1464335.811 
1464298.311 
1464313.311 
1464328.311 
1464290.811 
1464305.811 
1464320.811 
146.4283.311 
1464298.311 
1464313.311 
1464275.811 
1464290.811 
1464305.811 
1464268.311 
1464283.311 
1464298.311 
1464313.311 
1464260.811 
1464275:811 
1464290.811 
1464305.811 
1464268.311 
1464283.311 
1464298.311 
1464260.811 
1464275.811 
1464290.811 
1464268.311 
1464283.311. 
1464298.311 
1464290.811 

Y Coord Label 
597872.926 SU5-41 D-051 
597872.926 SU5-41 D-052 
597872.926 SU5-41 D-053 
597872.926 SU5-41 D-054 
597885.917 SU5-41 D-055 
597885.917 SU5-41 D-056 
597885.917 SU5-41 D-057 
597898.907 SU5-41 D-058 
597898.907 SU5-41 D-059 
597898.907 SU5-41 D-060 
597898.907 SU5-41 D-061 
597911.897 SU5-41 D-062 
597911.897 SU5-41 D-063 
597911.897 SU5-41 D-064 
597924.888 SU5-41 D-065 
597924.888 SU5-41 D-066 
597924.888 SU5-41 D-067 . 
597937.878 SU5-41 D-068 

. 597937.878 SU5~41 D-069 
597937.878 SU5-41 D-070 
597950.868 SU5-41 D-071 
597950.868 SU5-41 D-072 
597950.868 SU5-41 D-073 
597963.859 SU5-41 D-07 4 
597963.859 SU5-41 D-075 
597963.859 SU5-41 D-076 
597963.859 SU5-41 D-077 
597976.849 SU5-41 D-078 
597976.849 SU5-41 D-079 
597976.849 SU5-41 D-080 
597976.849 SU5-41 D-081 

597989.84 SU5-41 D-082 
597989.84 SU5-41 D-083 
597989.84 SU5-41 D-084 
598002.83 SU5-41 D-085 
598002.83 SU5-41 D-086 
598002.83 SU5-41 D-087 
598015.82 SU5-41D-088 
598015.82 SU5-41 D-089 
598015.82 SU5-41 D-090 

598028.811 SU5-41 D-091 
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Survey Unit Design (SUD) 

Project: Mound Wastewater Treatment Plant (Buildings 57, 112, 113, 415, 432, and EG-8; PRSs 43 through 56 
and part of PRS41) 

Review & Approval 

Project Engineer: Karen Arthur .- · <.::> 

Reviewer: Jim Fontaine --+~~k,.--"7'?~~~~~==-----

Reviewer: 
------------~------------------------

document Title 
AM MWWTP Complex Removal Action _(PRS 43-56 and part of PRS41) 
WP Demolition of MWWTP (Bldg 57, 112, 113,415,432, & EG-8) 
VSAP Standard Verification SamplinQ & Analysis Plan, Final, August 2004 
Fact Sheet PRS 41 

-····-··----·····················-----·---·--········-·----···-·····················--· 

0 Pre~Excavation or cg) Post~Excavation 
--- -- ··-··-·-·----

Summary of Changes 

(for Post-Excavation SUDs ONLY) YES 

(see following pages for details) 

1. Did the COC(s) change? X . 

2. Did the grid size or N change? X 

3. Did the classification change? 

4. Were bias/judgmental samples collected? X 

5. Other significant change? 

-

-

NO Comment 

Added Ra-226 . 

N changed from 9 to 1 0 

X 

13 collected 

X 

Final 
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Ac 
AM 
Bi. 

Co 
co 
coc 
Chern 
Cs 
DOE 
dev 
Ex 
I so 
EG 
EPA 
FIDLER 
FSS 
Hg 
HS 
I so 
m 
MARSSIM 
MD 
MDC 
MEIMS 
ml 
MWWTP 
N 
NAor N/A 
Nal 

·pCi/g 
PRS 
Pu 
QA/QC 
RA 

~ RadCon 

~ Ra 

~ 
RASS 

...J 
\rl 

Acronyms 

Actinium 
Action Memorandum 
Bismuth 
Cobalt 
Cleanup Objective 
Contaminant of Concern 
Chemical 
Cesium 
Department of Energy 
deviation 
excavation 
Isotopic 
emergency generator 
Environmental Protection Agency 

SUD Worksheet 

field instrument for the detection of low energy radiation 
Final Status Survey 
mercury 
Hot Spot 
isotopic 
meter 
Multi- Agency Radiation Survey and Site Investigation Manual 
Mound Document 
Minimum Detectable Concentration 
Mound Environmental Information Management System 
milliliters 
Mound Wastewater Treatment Plant 
number of samples 
not applicable 
sodium idodie 
pico-Curie(s) per gram 
Potential Release Site 
Plutonium 
Quality Assurance/Quality Control 
Remedial Action/Removal Action 
Radiological Control 
Radium 
Remedial Action Support Survey 

K:ISHAREDIERIPRS 041\MWWTP SUDIPosl Ex SUDIMWWTP Post-Ex SUD FINALdoc 05/17/06@ 10:31 AM 

RSDS 
(s) or s 
sq. ft. 
std 
su 
SUD 
Th 
u 
VSAP 
VSP 
WP 

Radiological Survey Data Sheet 
effective standard deviation (MARSSIM) 
square feet 
standard 
Survey Unit 
Survey Unit Design 
Thorium 
Uranium 
Verification Sampling and Analysis Plan 
Visual Sample Plan 
Work Package/Work Plan 

Page__£_ of _6_ 



Item 
1 

Item 

2 

Item 
3a 

Summary of historic information relevant to SU: 

The MWWTP Complex was used to treat sanitary waste prior to discharge from the site. Sample analysis of soil surrounding the complex and sludge 
from the complex revealed three isotopes to be above cleanup objectives. These isotopes are Pu-238, Th-232, and Ra-228. 

Summary of historic data relevant to SU: 

See Appendix A 
(pCi/g) . (pCi/g) (pCi/g) 

co HS MAX lso Pu 

I 
lsoTh 

I 
Gamma Spec 

(A·012) (A..Q.12) (A-015) 
COC BASIS 

PU-238 I Results from soil samples above Cleanup Objective 55 I 165 1235 
X 

2.1 3.5 63 
X 

I 
Th-232 I Results from soil samples above Cleanup Objective 

Ra-228 I Results from sludge samples above Cleanup Objectives 2.07 6.21 2.37 I X 

COCs were determined by identifying analytes with historic soil results or sludge results exceeding Cleanup Objectives, located within 15 feet of the 
Mound Wastewater Treatment Plant. 
Analyses of COCs in surface soil are to be performed per Mound Methods Compendium as applicable. Pu-238 and Th-232 will be analyzed by 
Compendium Method A-012, which is Alpha Spectroscopy for Isotopic Uranium, Isotopic Plutonium, and Isotopic Thorium. Ra-228 will be analyzed by 
Compendium Method A-015, which is Gamma Spectroscopy. Ra-228 appears in the same spectroscopy line as Ac-227, which is an analyte called out 
in A-015. Surface samples/analysis are to be in accordance with MD-80036 OP 30005, 30007, 30040 for the FIDLER. · 

Changes if any, from Pre-exc SUD: 

Ra-226 added as a COC based on RASS results. Ra-226 CO = 2.9 pCi/g, HS = 4.7 pCi/g, analysis via A-015 gamma spec. 

Item j Chern basis for std 
3b dev, AM COCs/New 

COCs 

Known chemicals and materials used in the MWWTP were Sodium Hypochlorite, which was stored in Building 432, and fly 
ash, which was stored in Building 415. No spills were reported for chemicals and materials used in the MWWTP. Sodium 
Hypochlorite is the same as chlorine bleach, which breaks down into table salt and oxygen. Therefore, no analysis is planned 
for this chemical. The composition of fly ash is highly variable depending'on the source of the coal, whose burning resulted in 
the fly ash. Mercury could be one possible constituent. RASS sampling in the area of Building 415, will be analyzed for 
mercury. If it is found, it will be added to the post-excavation SUD as a COC. 

Item 
4 

~ 
I~ 

Changes if any, from Pre-exc SUD: 

RASS data for mercury (Hg) and sample locations are shown in Attachment II. Hg not detected above Hazard Index = 1 criteria, therefore not a COC. . . 

Classify Areas & provide justification 

The area covered by this SUD includes the area to be excavated around the elevated soil 
samples. Because of the elevated soil samples, the SU has been classified as Class 1. Since 

Selection 

su 1 

Class Scan Coverage guidelines 

1 100% 
SCR47 had elevated results at a depth of 12 feet, the layback area around the excavation will be t-----!----1--------------1 

N/A 2 18 feet. The total area covered by the SUD is 1,481 sq. ft. A 4' x 4' area was included in the SU 
..:J I around the remaining elevated soil samples. 
~~AREDIERIPRS 041\MWWTP SUD\Post Ex SUOIMWWTP Post-Ex SUD FINAL.doc 05/17/06@ 10:31 AM Page _L of _6_ 



I N/A 13 I 
Changes if any, from Pre-exc SUD: 

To be consistent .with PRS 41 verification efforts, SU1 was renamed as SU4. 

The elevated historic sample locations were removed and chased. The total of excavation and loadout areas amounted to 5,439 square feet. 

A summary of these changes is included in Table 1 and Figure 1 of Attachment II. 

~em J Subdivide areas into SUs 

See Appendix A for Data 

s·ince the area of the SU is less than the 17,500 sq. ft. threshold, only one survey unit was 
designated. 

Item 
6a 

~ 
c;s:, 

~ 
-J 
w 

See Appendix B for SU information 

Calculations I Rad 

1. Calculate the (s) for each COC listed above: See Appendix B. 

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

Spreadsheet Calculated = 9 samples based upon the data for SU1. 

SU1 Scanning MDC (Area Factor) corrected= 46 samples 

Visual Sample Plan (VSP) 15 foot triangular grid: 

SU1 Calculated= 8; Selected Samples (on Map)= 9 

Biased Samples at PRSs 43 to 56= 14 

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 chosen via judgmental sampling. Sample locations will be surveyed at the time of sampling or closely following. 

A total of 23 sample locations will be assessed. 

Note: Some in-ground structures may be built into the ground by more than the 3 feet required for removal. For any of these structures that are open 
and accessible, RASS.samples will be collected and analyzed. If contamination above clean-up objectives is encountered, the contaminated portion of 
the structures will be removed. If the resulting excavation is more than 4 feet deep, due to safety concerns of placing an individual in the excavation, 
FSS side wall sampling will be accomplished by scraping the 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. 

:\SHARE!DIERIPRS 041\MWWTP SUD\Post Ex SUD\MWWTP Post-Ex SUD FINAL.doc 05117/06@ 10:31 AM Page _i_ of _6_ 



Item 
6b 

Item 
7 

Hem 

8 

Item 

9 

~ 

~ "$ 

"" w 

Changes if any, from Pre-exc SUD: 

See revised spreadsheet in Attachment II. 

A total of 32 verification samples will be collected as shown on Figure 1 of Attachment H. 

Bias samples were collected at the base of each inground structure per the Core Team approved Work Plan. These RASS data (walkover$ and Soil 
Analysis Reports) are presented in RSDSs in Attachment II. All results are below CO. No further bias sampling required. 

See MWWTP Structure OSC Report, Draft Proposed Final, March 2006, Appendix F for as-left surface data. 

Calculations/Chem, Std dev, Number of Samples NA, See Item 3b 

Changes If any, from Pre-exc SUD: NONE 

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

Changes if any, from Pre-exc SUD: NONE. 

QAIQC: 

1120 via field duplicate in accordance with Mound Methods Compendium. 
Q-002 Chain-of-Custody Procedures 
0.003 Documentation Requirements 
Q-004 Laboratory Data Reduction 
Q-006 Validation of Laboratory Data Packages 
Q-007 Data Assessment 
Q-008 Data Integrity Verification 
Q-010 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 

Bias/judgment samples. (Additional bias samples are always within the discretion of the EPA.) Biased sample locations were located at PRS locations 43-56. 

Changes if any, from Pre-exc SUD: See change to Item 6a. 
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Not otherwise covered comments 

Characterization sampling collected during removal of the slabs, piping, and other in-ground structures, will be used to convert this Pre-excavation SUD 
into the Post-excavation SUD. · 

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, pavemenUasphalt, large rock formations, utility bank, etc. which is not to be removed), then 
sedimenUsoil analysis will not be performed. In lieu of a sedimenUsoil analysis result, RadCon will survey the surface per COs and provide 
documentation thereof in an RSDS. Potentially impacted work areas near the excavation, where excavated material was loaded into haulers, and 
which are soil surfaces, are sampled within SU1. Potentially impacted work area near the excavation, including staging areas, where excavated 
materials were loaded into haulers, and which are hard surfaces (e.g., concrete and asphalt), will be surveyed and released per RadCon procedures in 
accordance with DOE Order 5400.5 and Mound 2000 Work Plan Appendix A Table 1. The RSDS(s) will be included in the data report as 
documentation. Any final sample location that does not meet the surface release criteria will be submitted to the Core Team for concurrence. 

In-process sampling events (Characterization and Remedial Action Support Survey (RASS) samples) will be conducted during slab and in-ground 
structure removal. Those samples will undergo gamma and (as needed) alpha spectrometry analysis to guide actions. RASS sampling of the 
remediated areas will be used to determine if the FSS (verification) sampling could be conducted. 

On site gamma spec typically provides results for: Co-60, Cs-137, Pb-210, Ra-226, Ac-227 (D), Th-230, Th-232 (D), Pu-238, and Am-241. In addition, 
any isotopes identified to be greater than their MDA (e.g., U-238, 8i-210m, etc.) will be reported on the analytical results sheet. Any exceedances of 
the CO associated with any isotope will constitute disposal as contaminated waste and evaluation for inclusion as a COC. · 

Changes if any, from Pre-exc 

The Core Team inquired about the potential applicability of the PRS 41 Characterization Data Report to the current RA at the MWWTP. The PRS 
41/64/417 Data Report, December 2002, Rev. 0 was previously reviewed and approved by the Core Team. A question was raised as to whether the soil 
boring that was not able to be installed during the characterization should be addressed now. Only one soil boring was not installed (8012). Per 
Variance 1 on Table 7 of the Data Report, 8012, located in the area of the MWWTP, was eliminated from the plan. The placement of 8012 was 
proposed as the least congested location among the utilities and structures in the immediate area; however, during sampling it was determined that 
sufficient distance from underground utilities was not available and therefore drilling in that location was not appropriate. In this case, characterization 
data was used to support or deny the need for a RA. The ~ore Team determined that a RA was required at PRS 41, thereby eliminating the need for 
further characterization. As well, a significant amount of additional information regarding the levels of contamination in that area was gained through the 
RA, walkover surveys, and RASS and bias sampling. TheRA verification is addressed as part of this Post-Ex SUD. 

The characterization cjepth was 0-4 feet (anticipated depth to drum staging area). The following inground structures were removed to or beyond the 4 
foot depth (see aerial photo in Attachment II}: sludge Tanks 137 & 138, grit chamber ~ank 101, comminutor Tank 102, equalization basin Tanks 103, 
104, 105, & 106, aeration pit Tanks 107 & 108, wet well, chlorine contact basin Tanks 111 & 112, new clarifier Tank 122, and RAS pump pit. 
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APPENDIX D 
BACKFILL PACKAGE 



I STD VSAP BACKFILL INFO I 
This information will be represented in the Data Report. 

F pf<S 41 MWWTP (SU 4 OV\\)') or: _________ _ 

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

vEJ final Graphic E)(f-f\B(_T \ 

(show sample locations & note any >CO and/or >HS) 

JZ] CQC Sample reSUltS Tk 23~1 f2q U~ f<G 2.?.~ Pv2.38 
(show Dls, HS, COs, and COC std deviation(s)) EXH-1 BIT L 

vtJ recalc of N & retro curve txr-+, s, T 3 

J2J preliminary data were reviewed 
· (Data Review & Validation Report will be submitted with the Data Report) 

tEJ Signtest&95o/oUCL(persu) EXHlBfT4 
(not required if all results .<CO, see pg 19/21 of VSAP) 

JL1 backfill is planned to ·begin on 21 At''"'' o~ 

From : (sign/date) 



Scale In ·teet 

0 200400 600 8001000 t 
Figure 1: 

N Location of PRS 41 MWWTPArea 

_ A-Zf., ,~ 
EXHIBIT 1 



result , 
(see Exhibit 2) 

bounding sample <CO 
(see onsite gamma spec 

sheet in Exhibit 2) 

shaded areas denote SU4 
& limits of verification 

__ _,.bounding samples <CO 
(see onsite gamma spec 

sheets in Exhibit 2) 

Figure 2: Verification.Locations 

;4~~113> 
EXHIBIT 1 



ID Date analyte co 
BD 415 1/25/06 Mercury 63.9 -
HG-1 

BD 415 1/25/06 Mercury 63.9 
HG-2 

BD 415 1/25/06 Mercury 63.9 
HG-3 

U: not detected 
MDC: minimum detectable concentration 
CO: cleanup objective based on hazard index =1 

Result 
0.036 

0.061 

0.071 

Building 415 footprint 

Lab Qual 
u 

MDC 
0.036 

0.035 

0.042 

I 
5 

Units 
MG/KG 

MG/KG 

MG/KG 

10 

Figure 3: Hg sample locations at former Building 415 
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Location Result Lab Qualifier 
SU4-41-001 -0.004 u 
SU4-41-002 0.15 
SU4-41-003 0.36 
SU4-41-004 1.32 
SU4-41-005 0.167 
SU4-41-006 0.016 u 
SU4-41-007 0.031 u 
SU4-41-008 0.002 u 
SU4-41-009 0.115 
SU4-41-010 -0.025 u 
SU4-41-011. 0.065 u 
SU4-41-012 0.27 
SU4-41-013 -0.003 u 
SU4-41-014 0.043 u 
SU4-41-015 0.159 
SU4-41-016A 24.3 
SU4-41-017 0.153 
SU4-41-018A 0.109 J 
SU4-41-019 -0.01 u 
SU4-41-020 0.2 
SU4-41-021 0.025 u 
SU4-41-022 0.187 
SU4-41-023 -0.009 u 
SU4-41-024 0.32 
SU4-41-025 0.079 J 
SU4-41-026 0.128 
SU4-41-027 0.067 u 
SU4-41-028 0.231 
SU4-41-029 -0.005 u 
SU4-41-030 0.084 J 
SU4-41-031 0.179 
SU4-41-032 0.016 u 
SU4-41-033 0.01 u 

SU4 Pu-238 

MOA: minimum detectable edivlty 
U: not'detected J: eatlmated 

Units 
fpCi!g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi~ 
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 
pCilg 
pCi/g 
pCi!g 
pCi/g 
pCi/g 
pCilg 
pCilg 
pCi/g 

COC VERIFICATION RESULTS 

Isotope MDA 
Plutonium-238 0.11 
Plutonium-238 0.061 
Plutonium-238 0.09 
Plutonium-238 0.08 
Plutonium-238 0.09 
Plutonium-238 0.075 
Plutonium-238 0.077 
Plutonium-238 0.087 
Plutonium-238 0.079 
Plutonium-238 0.09 
Plutonium-238 0.092 
Plutonium-238 0.08 
Plutonium-238 0.09 
Plutonium-238 0.059 
Plutonium-238 0.069 
Plutonium-238 0.08 
Plutonium-238 0.062 
Plutonium-238 0.055 
Plutonium-238 0.063 
Plutonium-238 0.058 
Plutonium-238 0.071 
Plutonium-238 0.058 
Plutonium-238 0.062 
Plutonium-238 0.04 
Plutonium-238 0.038 
Plutonium-238 0.066 
Plutonium-238 0.071 
Plutonium-238 0.04 
Plutonium-238 0.072 
Plutonium-238 0.059 
Plutonium-238 0.047 
Plutonium-238 0.047 
Plutonium-238 0.058 

Standard Dev1abon 
Max Result 

Cleanup Objective 
Hot Spot Criteria 

Value Used 
0.055 
0.15 
0.36 
1.32 

0.167 
0.016 
0.031 
0.002 
0.115 
0.045 
0.065 

0.27 
0.045 
0.043 
0.159 
24.3 

0.153 
0.109 

0.0315 
0.2 

0.025 
0.187 
0.031 

0.32 
0.079 
0.128 
0.067 
0.231 
0.036 

. 0.084 
0.179 
0.016 

0.01 
4.211 

24.3 
.55 

165.13 

fTCJO(i1'$ 
EXHIBIT 2 
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Location Result Lab Qualifier 
SU4-41-001 0.59 
SU4-41-002 0.29 u 
SU4-41-003 0.51 
SU4-41-004 0.68 
SU4-41-005 0.71 
SU4-41-006 0.69 
SU4-41-007 0.6 
SU4-41-008 0.64 
SU4-41-009 0.47 

. SU4-41-010 0.71 
SU4-41-011 0.76 
SU4-41-012 0.57 
SU4-41-013 0.68 
SU4-41-014 0.6 
SU4-41-015 0.63 
SU4-41-016A . 0.82 
SU4-41-017 0.9 
SU4-41-018A 0.81 
SU4-41-019 0.4 
SU4-41-020 0.38 
SU4-41-021 0.67 
SU4-41-022 0.36 
SU4-41-023 0.61 
SU4-41-024 0.74 
SU4-41-025 0.4 
SU4-41-026 0.51 
SU4-41-027 0.41 
SU4-41-028 0.35 
SU4-41~029 0.58 
SU4-41-030 0.47 
SU4-41-031 0.56 
SU4-41-032 0.38 
SU4-41-033 0.44 

SU4 Ra-226 

MDA: minimum detectable adlvlty 
U: not detected J: estimated 

Units 
pCi/g 
£Ci/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
£Ci/g 
£Ci/g_ 
pCi/g 
pCi~ 
[£Ci/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 

COC VERIFICATION RESULTS 

Isotope MDA 
Radium (22()) 0.49 
Radium (226) · 0.36 
Radium (226) 0.31 
Radium (226) 0.42 
Radium (226) 0.42 
Radium (226) 0.49 
Radium (226) 0.33 
Radium (226) 0.4 
Radium (226) 0.19 . 
Radium (226) 0.24 
Radium (226) 0.49 
Radium (226) 0.18 
Radium (226) 0.37 
Radium (226) 0.42 
Radium (226) 0.35 
Radium (226) 0.39 
Radium (226) 0.54 
Radium (226) 0.41 
Radium (226) 0.36 
Radium (226) 0.33 
Radium (226) 0.35 
Radium (226) 0.29 
Radium (226) 0.42 
Radium (226) 0.2 
Radium (226) 0.29 
Radium (226) 0.18 
Radium (226) 0.23 
Radium (226) 0.27 
Radium (226) 0.37 
Radium (226) 0.39 
Radium (226) 0.37 
Radium (226) 0.3 
Radium (226) 0.31 

Standard Dev1atlon 
Max Result 

Cleanup Objective 
Hot Spot Criteria 

Value Used 
0.59 
0.29 
0.51 
0.68 
0.71 
0.69 

0.6 
0.64 
0.47 
0.71 
0.76 
0.57 
0.68 

0.6 
0.63 
0.82 

0.9 
0.81 

0.4 
0.38 
0.67 
0.36 
0.61 
0.74 

0.4 
0.51 
0.41 
0.35 
0.58 
0.47 
0.56 
0.38 
0.44 

0.155 
0.9 
2.9 
4.7 

/I·Df01~ 
EXHIBIT 2 
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Location Result lab Qualifier Units 
SU4-41-001 0.91 lpCi/g 
SU4-41-002 0.93 lpCi~ 
SU4-41-003 0.72 !pCi/g 
SU4-41-004 0.34 u pCi/g 
SU4-41-005 0.98 ipCi/g 
SU4-41-006 0.94 pCi/g 
SU4-41-007 0.22 u pCi/g 
SU4-41-008 0.41 u lpCi/g 
SU4-41-009 1 pCi/g 
SU4-41-010 1.1 pCi/g 
SU4-41-011 1.92 pCi/g 
SU4-41-012 0.59 pCi/g 
SU4-41-013 0.21 u pCi/g 
SU4-41-014 0.59 u pCi/g 
SU4-41-015 0.72 pCi/g 

. SU4-41-016A 2.48 pCi/g 
SU4-41-017 0.86 pCi/g 
SU4-41-018A 1.55 pCi/g 
SU4-41-019 0.91 pCi/g 
SU4-41-020 0.29 u pCi/g_ 
SU4-41-021 1.48 pCi~ 
SU4-41-022 0.2 u pCi/g 
SU4-41-023 0.66 u pCi/g 
SU4-41-024 1.57 pCi/g_ 
SU4-41-025 0.48 pCi/g_ 
SU4-41-026 0.59 . pCi/g 
SU4-41-027 0.2 u pCi/g 
SU4-41..:028 0.24 u pCi/g 
SU4-41-029 0.8 pCi/g 
SU4-41-030 1.27 pCi/g 
SU4-41-031 0.43 pCi/g 
SU4-41-032 0.64 pCi/g 
SU4-41-033 0.71 pCi/g 

SU4 Ra-228 

MOA: minimum detectable adlvlty 
U: not detadad J: eatlmatad 

COC VERIFICATION RESULTS 

Isotope MDA 
Radium 228 0.47 
Radium 228 0.24 
Radium 228 0.25 
Radium 228 0.54 
Radium 228 0.4 
Radium 228 0.44 
Radium 228 0.31 
Radium 228 0.56 
Radium 228 0.47 
Radium 228 0.47 
Radium 228 0.36 
Radium 228 0.37 
Radium 228 0.25 
Radium 228 0.62 
Radium 228 0.3 
Radium 228 0.47 
Radium 228 0.36 
Radium 228 0.36 
Radium 228 0.39 
Radium 228 0.53 
Radium 228 0.37 
Radium 228 0.39 
Radium 228 0.74 
Radium 228 0.42 
Radium 228 0.3 
Radium 228 0.26 
Radium 228 0.3 
Radium 228 0.38 
Radium 228 0.38 
Radium 228 0.33 
Radium 228 0.4 
Radium 228 0.54 
Radium 228 0.57 

Standard Dev1atlon 
Max Result 

Cleanup Objective 
Hot Spot Criteria 

Value Used 
0.91 
0.93 
0.72 
0.34 
0.98 
0.94 
0.22 
0.41 

1 
1.1 

1.92 
0.59 
0.21 
0.59 
0.72 
2.48 
0.86 
1.55 
0.91 
0.29 
1.48 
0.2 

0.66 
1.57 
0.48 
0.59 

0.2 
0.24 
0.8 

1.27 
0.43 
0.64 
0.71 

0.528 
2.48 

2.1 
3.4 
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Location Result Lab Qualifier 
SU4-41-001 1.18 
SU4-41-002 0.7 
SU4-41-003 0.73 
SU4-41-004 0.55 
SU4-41-005 2.23 
SU4-41-006 1.4 
SU4-41-007 0.4 
SU4-41-008 0.45 
SU4-41-009 1.59 
SU4-41-010 1.74 
SU4-41-011 1.7 
SU4-41-012 0.93 
SU4-41-013 0.57 
SU4-41-014 0.79 
SU4-41-015 1.32 
SU4-41-016A 3.3 
SU4-41-017 1.48 
SU4-41-018A 1.37 
SU4-41-019 1.14 
SU4-41-020 0.52 
SU4-41-021 1.96 
SU4-41-022 0.36 
SU4-41-023 1.08 
SU4-41-024 1.36 
SU4-41-025 0.59 
SU4-41-026 1.02 
SU4-41-027 0.3 
SU4-41-028 0.33 
SU4-41-029 0.91 
SU4-41-030 1.37 
SU4-41-031 1.02 
SU4-41-032 0.85 
SU4-41-033 0.53 

SU4 Th-232 

MDA: minimum detedable activity 
U: not deteded J: estimated 

Units 
lpCi/g 
lpCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi{g_ 
pCi/g 
lpCi/g 
pCi/g 
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 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

COC VERIFICATION RESULTS 

Isotope MDA 
Thorium-232 0.06 
Thorium-232 0.03 
Thorium-232 0.03 
Thorium-232 0.05 
Thorium-232 0.03 
Thorium-232 0.05 
Thorium-232 0.03 
Thorium-232 0.03 
Thorium-232 0.06 
Thorium-232 0.07 
Thorium-232 0.05 
Thorium-232 0.05 
Thorium-232 0.06 
Thorium-232 0.06 
Thorium-232 · 0.04 
Thorium-232 0.02 
Thorium-232 0.05 
Thorium-232 0.04 
Thorium-232 0.03 
Thorium-232 0.07 
Thorium-232 0.05 
Thorium-232 0.04 
Thorium-232 0.05 
Thorium-232 0.07 
Thorium-232 0.09 
Thorium-232 0.06 
Thorium-232 0.06 
Thorium-232 0.05 
Thorium-232 0.05 
Thorium-232 0:04 
Thorium-232 0.04 
Thorium-232 0.06 
Thorium-232 0.03 . 

Standard Dev1at1on 
Max Result 

Cleanup Objective 
HotSpot Criteria 

Value Used 
1.18 
0.7 

0.73 
0.55 
2.23 

1.4 
0.4 

0.45 
1.59 
1.74 
1.7 

0.93 
0.57 
0.79 
1.32 
3.3 

1.48 
1.37 
1.14 
0.52 
1.96 
0.36 
1.08 
1.36 
0.59 
1.02 
0.3 

0.33 
0.91 
1.37 
1.02 
0.85 
0.53 

0.640 
3.3 
2.1 
3.5 

/193f,-,?.> 
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SOIL ANALYSIS 
REPORT 

Field Sample ID: 

Lab Sample ID: GL09817 

File ID: 2SC04165.s0 
Priority: Yes 

Dcscription\Location 

PRS 41 020206-05 As left 
... 

Lon~ C()unt 

Radio nuclide 
Co-60 
Cs-137 
Pb-210 
Ra-226 
Ac-227 (D) 
Th-230 
Th-232 (D) 
Pu-238 

Am-241 

Other Nuclides 

Radionuclide 

L 0.03 
DOT 

Activitv (QCi/g} 

* 0 

* 0.03 

0.75 

1.56 

* 0.12 

* 0 

1.31 

* 3.57 

* 0 

Activity (pCi/g) 

nCi/g 

(D) Denotes identitication by daughter emissions. 

Sample is Assumed to be in secular equilibrium. 

MDA 
0.09 

0.04 

0.69 

0.88 

0.25 

7.8 

0.2 

16.42 

0.08 

Collector: 7561 
Date Received: 2/2/06 
Date Collected:2/2/06 

---- .. 

I Instrument type: High Purity Germanium 

! 

Indicates activity< MDA. MDA used in limits calculation 

Comments: 

Dale:2/3/06 Counted By: 5288 

J 

Analyzed By: 5288 Initials 

Atltf(i13 
~XH,e,tr 2. 



SOIL ANALYSIS 
REPORT 

Field Sample 10: 

Lab Sample ID: GLJJ031 
File ID: 2SC04644.s0 

Priority: Yes 

\' 

Dcscription\Location 

PRS4l_~l.J4 ~}~~-tl-~ ____ _ 
Long (~aunt ________________ _ 

Radio nuclide 
Co-60 
Cs-137 

Pb-210 
Ra-226 
Ac-227 (D) 
Th-230 
Th-232 (D) 
Pu-238 
Am-241 

Other Nuclides 

Radionuclide 

0.03 
DOT 

Activitv (~Ci/g} 

* 0.04 

* 0 

0.84 

0.99 

* 0 

* 3.32 

0.72 

* 0 

* o:o1 

Activity (~Cilg) 

nCi/g 

-OUT 2nCi/g limit. total activity. 

(D) Denotes identification by daughter emissions. 

Sample is Assumed to be in secular equilibrium. 

MDA 
0.05 

0.05 

0.62 

0.82 

0.29 

7.21 

0.21 

15.44 

0.07 

Collector: 
Date Received: 3/23/06 
Date Collected:3/23/06 

j Instrument type: High Purity Germanium 

Indicates activity< MDA. MDA used in limits calculation 

Comments: 

Date: 3/24/06 Counted By: 5288 Analyzed By: 5288 Initials 

ft-q~/llJ 

ext+' B ci_ 2-
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SOIL ANALYSIS 
REPORT 

Field Sample ID: , 

L~b Sample ID: GL II 032 
File ID: 2SC04645.s0 
Priority: Yes 

Description\Location 

PRS41 SU4 #16 SW 
·-·-· 

Lol!:g C()~nt 

Radionuclidc 

Co-60 
Cs-137 
Pb-210 
Ra-226 
Ac-227 (D) 
Th-230 

Th-232 (D) 
Pu-238 
Am-241 

Other Nuclides 

Radio nuclide 

2: 0.03 
DOT 

Activirr (~Ci/g} 

* 0 

* 0.02 

* 0.28 

1.21 

* 0.07 

* 2.33 

1.46 

* . 7.45 

* 0 

Activity (~Ci/g) 

nCi/g 

DOT 2nCi/g limit, total activity. 

MDA 
0.06 

0.05 

0.65 

0.87 

0.26 

7.88 

0.2 

16.35 

0.08 

Collector: 
Date Received: 3/23/06 
Date Collccted:3/23/06 

I Instrument type: High Purity Germanium 

(D) Denotes"iilentilication by daughter emissions. 

Sample is Assumed to be in secular equilibrium. 

• Indicates activity< MDA. MDA used in limits calculation 

ments: 

bate: 3/24/06 Counted By: 5288 Analyzed By: 5288 

.! 

Initials 

M"rT~ 
E'><H l B lT 2. 
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recalc of N SU4 

Type 1 Error > •.•. o,os 
z1-alpha :U!i!1i;:ii1.:.EHts 

Type II Error ,, ............... , ...... , ••. 0.2 

z1-beta si•;;(!;,,,;0.842 

Effective liii!~rli~~;:;;;Q:07;:1 ( s) 

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

1 
0.66 
0.34 
0.27. 

1.267 
.. 12;00 

. Sign p I!~~;Q}!3~~':4Q~Ql Pu-238 Area Factor {N) 168 

Recalculation from Verification Data 

Sample Grid Spacing 

SU Area 
Grid Length 
Grid Height 

Area 

a m2 

m 
m 

IMW~ 

SU Area 
Grid Length 
Grid Height 17.2 ft 

Survey Unit ISU 4 uu~ 

::0 
CD 
0 
Q) 

0 
c 
Q) 
~"""'+-

0 
::J 

0 
-h 

z 
~ 
"""""i 

(j) 
c 
~ 

4/24/06 4:16PM 



SU4 Power Curve 
n=9 std.dev .=0.12 

:0 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 
C'l:l -g True Mean or Median (Interactive Graph. Move the Lines) 
.... 
a. 

AtJ~/IlJ 
.EXHIBIT 3 



Sign Test for Th-232 at SU4 

Activity (pCi/g) 
ID I Th-232 I CO-Meas I Sign Test 

SU4-41-001 1.18 0~920. +·-

SU4-41-002 0.7 1.400 + 

SU4-41-003 0.73 1_.370 + 

SU4-41-004 0.55 1.550 + 

SU4-41-005 2.23 -0.130 
SU4-41-006 1.4 0.700 + 

SU4-41-007 0.4 1.700 + 

SU4-41-008 0.45 1.650 + 

SU4-41-009 1.59 0.510 + 

SU4-41-010 1.74 0.360 + 

SU4-41-011 1.7 0.400 + 

SU4-41-012 0.93 1.170 + 

SU4-41-013 0.57 1.530 + 
SU4-41-014 0.79 1:310 + 

SU4-41-015 1.32 0.780 + 

SU4-41-016A 3.3 -1.200 ---- ·-

SU4-41-017 1.48 0.620 + 

SU4-41-018A 1.37 0.730 + 

SU4-41-019 1.14 0.960 + 
SU4-41-020 0.52 1.580 + 
SU4-41-021 1.96 0.140 + 

SU4-41-022 0.36 1.740 + 

SU4-41-023 1.08 1.020 + 

SU4-41-024 1.36 0.740 + 

SU4-41-025 0.59 1.510 + 

SU4-41-026 1.02 1.080 + 

SU4-41-027 0.3 1.800 + 

SU4-41-028 0.33 1.770 + 

SU4-41-029 0.91 1.190 + 

SU4-41-030 1.37 0.730 + 
SU4-41-031 1.02 1.080 + 
SU4-41-032 0.85 1.250 + 
SU4-41-033 0.53 1.570 + 

Average: 1.08 
Std. Deviation: 0.64 

Median: 1.02 
Maximum: 3.30 

Cleanup Obj.: 2.10 
Hot Spot: 3.5 

N: 33 
S+: 31 

k Crit: 22 
P/F: PASS 

ftlfo/n;. 
EXHIBIT 4 



Activity (pCi/g) 
10 

SU4-41-001 
SU4-41-002 
SU4-41-003 
SU4-41-004 
SU4-41-005 
SU4-41-006 
SU4-41-007 
SU4-41-008 
SU4-41-009 
SU4-41-010 
SU4-41-011 
SU4-41-012 
SU4-41-013 
SU4-41-014 
SU4-41-015 
SU4-41-016A 
SU4-41-017 
SU4-41-018A 
SU4-41-019 
SU4-41-020 
SU4-41-021 
SU4-41-022 
SU4-41-023 
SU4-41-024 
SU4-41-025 
SU4-41-026 
SU4-41-027 
SU4-41-028 
SU4-41-029 
SU4-41-030 
SU4-41-031 
SU4-41-032 
SU4-41-033 

-1 Ra-228 I CO-Meas I Sign Test 
0.91 ·1.190 + 
0.93 1.170 + 
0.72 1.380 + 

0.34 1.760 + 
0.98 1.120 + 

0.94 1.160 + 
0.22 1.880 + 
0.41 1.690 + 

1 1.100 + 
1.1 1.000 + 

1.92 0.180 + 
0.59 1.510 + 
0.21 1.890 + 
0.59 1.510 + 
0.72 1.380 + 
2.48 -0.380 
0.86 1.240 + 
1.55 0.550 + 
0.91 1.190 + 
0.29 1.810 + 

1.48 0.620 + 
0.2 1.900 + 

0.66 1.440 + 

1.57 0.530 + 
0.48 1.620. + 
0.59 1.510 + 
0.2 1.900 + 

0.24 1.860 + 
0.8 1.300 + 

1.27 0.830 + 
0.43 1.670 + 
0.64 1.460 + 
0.71 1.390 + 

Average: 0.82 
Std. Deviation: 0.53 

Median: 0. 72 
Maximum: 2.48 

Cleanup Obj.: 2.10 
Hot Spot: 3.4 

N: 33 
S+: 32 

k Crit: 22 
P/F: PASS 

Sign Test ·for Ra-228 at SU4 

Atod)13 
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95°/o UCL for Th-232 at SU4 

-~-~~a_f.il_e j?._f3S ~~-rv1_~!~§~~---- ____ j ___________ !Variable: I Th-23? ____ __1 ________ [ ________ 

---·--·- ------···· -
Raw Statistics ------------------- ------------ -----

~umber_9_f V~_li_d._ §am pies _____ 33 
----

Number o!__Qniqu~§~!llples 31 ----
Minimum 0.3 

--------
Maximum 3.3 

---·-

Mean 1.083939 
------

Median 1.02 
Standard DeviatiOn 0.639663 
Variance 0.409168 
Coefficient of Variation 0.590128 
Skewness 1.412261 

Gamma Statistics 
khat 3.242191 
k star (bias corrected) 2.967649 
Theta hat 0.334323 
Theta star 

- -
0.365252 

nu hat 213.9846 
nu star 195.8648 
Approx.Chi Square Value (.05) 164.4793 
Adjusted Level of Significance 0.0419 
Adjusted Chi Square Value 163.0009 

Log-transformed Statistics 
Minimum of log data -1.20397 
Maximum of log data 1.193922 
Mean of log data -0.08147 
Standard Deviation of log data 0.588919 
Variance of log data 0.346826 

I 
I 

Data follow gamma distribution (0.05) 

·RECOMMENDATION 
Use Approximate Gamma UCL 

I 
Therefore, the 95% UCL 

I 
PASSES 

I 
when compared to the cleanup objective 

of 2.1 pCi/g 

I 
I 

-- 1------
Normal Distribution Test ----- -------

Shapiro-Wilk Test Statisitic 0.897261 
Shapiro-Wilk 5% Critical Value 0.931 
Data not normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 1.272556 

Gamma Distribution Test 
A-D Test Statistic 0.213992 
A-D 5% Critical Value 0.752741 
K-S Test Statistic 0.091288 
K-S 5% Critical Value 0.154168 
Data follow gamma distribution 
at 5% significance level 

95% UCLs (Assuming Gamma Distribution) 

Approximate Gamma UCL 1.290774 
Adjusted Gamma UCL 1.302481 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.976555 
Shapiro-Wilk 5% Critical Value 0.931 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognormal Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev (MVUE) UCL 
99% Chebyshev (MVUE) UCL 

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 

I I I 

1.349252 
1.606601 
1.830281 
2.269658 

1.267095 
1.296346 

1.277118 
1.272556 
1.264239 
1.308231 

1.33424 

1.268485 
1.301515 
1.569307 
1.779326 
2.191868 

A-lo~11 "?; 
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95°/o UCL for Ra-228 at SU4 

Data File K:\SHARED\ER\PRS 041\Verificatiion SampijVari~~l~:. IRa-228 I -- ··-·-

-- Raw Statistics ·· ----· ------- Normal-Distribution-Test--:--· --------~ . -----

-------- ·-··-----·-· ---------33 
Number of Valid Samples 
Number o-i Unique S~mpies·-=~-:~: -- 2~ 
Minimum 0.2 
Maximum 2.48 
I Mean 0.816364 
Median 0.72 
Standard Deviation 0.52776 
Variance 0.27853 
Coefficient of Variation 0.646476 
Skewness 1.275675 

Gamma Statistics 
khat 2.582178 
k star (bias corrected) 2.367637 
Theta hat 0.316153 
Theta star 0.344801 
nu hat 170.4238 
nu star 156.264 
Approx.Chi Square Value (.05) 128.3606 
Adjusted Level of Significance 0.0419 
Adjusted Chi Square Value 127.0601 

Log-transformed Statistics 
Minimum of log data -1.60944 
Maximum of log data 0.908259 
Mean of log data -0.40885 
Standard Deviation of log data . 0.677245 
Variance of log data 0.458661 

I 
J 

Data follow gamma distribution (0.05) 

RECOMMENDATION 
Use Approximate Gamma UCL 

I 
Therefore, the 95% UCL 

I 
PASSES 

I 
when compared to the cleanup objective 

of2.1 pCi/g 

I 
I 

---- sl1apirc)~wlfk Test-statiSitfc ___________ --··-··--~~ .. 0.896405 
__ Sh~p~~~~Wilk 5~_Critical VaJ~e------=-= 

-·----·--~ 

0.931 
-···----

Data not normal at 5% significance level 

95% UCL (Assuming Normal Distribution) 
Student's-t UCL 1 o.971983 

Gamma Distribution Test 
A-D Test Statistic 0.292101 
A-D 5% Critical Value 0.755701 
K-S Test Statistic 0.086294 
K-S 5% Critical Value 0.154669 
Data follow gamma distribution 
at 5% significance level 

.. - ·-
95% UCLs (Assuming Gamma Distribution) 

Approximate Gamma UCL 0.993827 
Adjusted Gamma UCL 1.004 

Lognormal Distribution Test 
Shapiro-Wilk Test Statisitic 0.954486 
Shapiro-Wilk 5% Critical Value 0.931 
Data are lognormal at 5% significance level 

95% UCLs (Assuming Lognorm~l Distribution) 
95% H-UCL 
95% Chebyshev (MVUE) UCL 
97.5% Chebyshev .{MVUE) UCL 
99% Chebyshev (MVUE) UCL 

95% Non-parametric UCLs 
CLT UCL 

. Adj-CL T UCL (Adjusted for skewness) 

Mod-t UCL (Adju?ted for skewness) 
Jackknife UCL 
Standard Bootstrap UCL 
Bootstrap-t UCL 
Hall's Bootstrap UCL 

Percentile Bootstrap UCL 
BCA Bootstrap UCL 
95% Chebysh~v (Mean, Sd) UCL 
97.5% Chebyshev (Mean, Sd} UCL 
99% Chebyshev (Mean, Sd) UCL 

I I I 

1.071045 
1.288411 

1.48733 
1.878069 

0.967478 
0.989278 

. 0.975383 
0.971983 
0.966883 

1.01127 
0.998026 

0.973333 
1.00697 

1.216821 
1.390099 
1.73047 

;J-r eztn 3 
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f~ADIOLOGICAL SURVEY DATA SHI;ET 
LOCATION: (BLDG./ARENROOMl 

41 Ditch 

41-Ditch walk-over Summary 

The Bicron Fl DLER or Sodium lodinas used as an 

indicator only: 

Walk-over: 

MAP I DRAWING 

Page_j_ of 
SURVEY NO. 

06-ER-0367 
RWP NO. 

N/A 
DATE: 

5/25/2006 
TIME: 

8:00 

This is a summary report of FIDLER readings taken during and following daily field excavation 
activities at 41 Ditch and represents the accessible as-left surfaces prior to verification 
sampling for those areas. This report only applies to those areas indicated above. 

100% walk-over of all accessible surfaces within verification limits and slopedback areas 
occurred as a matter of course throughout the excavation process. Walk-overs entailed 
surveying as referenced in MD-80036 and MD-80043 Radiological Control Procedures. 
Fidler readings on all surfaces were at backgroung levels for channel out and channel one 
based on COGs. · 

LEGEND: # = mrem/hr whole body 
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K = factor of 1000 
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PRS-41 walk-over Summary 
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indicator only: 

Walk-over: 

MAP I DRAWING 

Page-l- of 
SURVEY NO. 
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RWPNO. 

N/A 
DATE: 

5/25/2006 
TIME: 

7:00 

This is a summary report of FIDLER readings taken during and following daily field excavation 
activities at PRS-41 and represents the accessible as-left surfaces prior to verification 
sampling for those areas. This report only applies to those areas indicated above. 

100% walk-over of all accessible surfaces within verification limits and slopedback areas 
occurred as a matter of course throughout the excavation process. Walk-overs entailed 
surveying as referenced in MD-80036 and MD-80043 Radiological Control Procedures. 
Fidler readings on all surfaces were at backgroung levels for channel out and channel one 
based on COGs. 
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1.0 Introduction and Summary 

1.1 Introduction 

This data assessment has been prepared to describe the data quality for the PRS 41 

Ditch and Mound Waste Water Treatment Plant (MWWTP) verification samples. 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; Subcontractor 

Interface Documents dated February 9, 2006 and April 10, 2006; the Mound Verification 

Sampling and Analysis Plan (VSAP) dated August 2004; 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 qata 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 laboratory blank. 
J01 Laboratory duplicate RPD was outside the control limit. 
N02 MDAs reported by_ the laboratory exceeded corresponding POLs. 
T04 Professional judgment was used to qualify the data. 
T05 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. 
T15 Activity may be biased low due to lack of ingrowth. 

This sampling effort is discussed in four sections: field QA frequency, gamma 

spectroscopy, isotopic plutonium and isotopic thorium. The data validation of each of 

these is discussed in the following subsections. The validated results are contained in 

the R&V data table that follows this R&V Report. 
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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. Six 

(6) field duplicates were collected for one hundred twenty-two (122) regular field 

samples for .a frequency of 4.9%. 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 MDA. If 

one result was greater than 2x the MDA and the other result was detected at less than 

2x the MDA, the relative percent difference was calculated. For the six pairs, twenty

one analytes were compared, making a total of one hundred twenty six (126) 

comparisons. Seven comparisons (5.6%) 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 Gamma Spectroscopy 

The field team $Ubmitted one hundred twenty-eight (128) samples for gamma 

spectroscopy analysis. The associated quality control result assessments are discussed 

in the following subsections. 

-~-2.2.1 . 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. No 

blank contamination of the samples was detected. 

2.2.2 Laboratory Duplicates 

Laboratory duplicates are used to assess the sample analytical 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. Forty samples (31.3%) had the Actinium-228 

results qualified J01 due to the associated laboratory duplicate had an RPD greater 

than 35%. Two samples (1.6%) had the Americium-241 results qualified J01 due to the 

associated laboratory duplicate had an· RPD greater than 35%. 
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2.2.3 Laboratory Control Spike 

Laboratory control spikes (LCS) are prepared to verify the sample analytical 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. 

2.2.4 Radionuclide Quantitation 

Project Quantitation Limits (PQLs) establish the MDAs required to properly quantify 

non-detected analytes. Six hundred ninety-one (31.3%) gamma spec results were non

detect, but the MDA did not meet the PQL of 0.1 (pCi/g). These results that were non-

detect but did not meet the PQL are qualified with the reason code N02. 

Radium-226 is reported via the 609.31 (keV) line of Bismuth-214. Because the sample 

has not had the required twenty-one day ingrowth, the reported Radium-226 activities 

are estimated and may be biased low. All (100%) Radium-226 sample results are 

qualified as estimated (J/UJ) with a reason code T15. 

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. 

Fifty-three (53) records (2.4% of the gamma spec records) had 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 hundred sixty-three (163) 
. . 

records (7.4% of the gamma spec records) had results qualified non-detect (U) with a 

reason code T05. 

S~mple results with analytical results less than both the MDC and uncertainty were. 

qualified as non-detect, estimated (UJ) with a reason code T06. One thousand two 

hundred thirty-seven (1237) records (55.9% of the gamma spec records) had results 

qualified as non-detect, estimated (UJ) with a reason code T06. 
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2.3 Isotopic Plutonium 

The field team submitted one hundred twenty-eight (128) samples for isotopic plutonium 

analysis. The associated quality control result assessments are discussed in the 

following subsections. 

2.3.1 Yields 

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 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. 

2.3.3 Laboratory Duplicates 

Laboratory duplicates are used to assess the sample analysis precision. The laboratory 

duplicate samples were evaluated by calculating the relative percent differences (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 dupli~ate pair 

for each analytical run. Twenty samples (15.6%) had the Plutonium-239/240 results 

qualified J01 due to the associated laboratory duplicate had an RPD greater than 35%. 
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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 Radionuclide Quantitation 

Project Quantitation Limits (POLs) establish the MDAs required to properly quantify 

non-detected analytes. Two (1.5%) Plutonium-238 results were non-detect, but the 

MDA did not meet the PQL of 0.1 (pCi/g). One (0.8%) Plutonium-239/240 result was 

non-detect, but the MDA did not meet the PQL of 0.1 (pCi/g). These results that were 

non-detect but did not meet the POL are qualified with the reason code N02. 

2.3.6 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. 

Eighteen samples (14.1% of the samples) had Plutonium-238 results qualified as 

estimated (J) with a reason code T04. Twenty-eight of the samples (21.9% 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. One of the samples (0.8% of the 

samples) had Plutonium-238 results qualified non-detect (U) with a reason code T05. 

Four samples (3.1% 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. Eighteen samples 

(14.1% of the samples) had Plutonium-238 results qualified as non-detect, estimated 

.(UJ) with a reason code T06. Seventy-five samples (58.6% of the samples) had 
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Plutonium-239/240 results qualified as non-detect, estimated (UJ) with a reason code 

T06. 

2.4 Isotopic Thorium 

The field team submitted one hundred twenty-eight (128) samples for isotopic thorium 

analysis. The associated quality control result assessments are discussed in the 

following subsections. 

2.4.1 Yields 

Non-target isotopes are added to samples just prior to digestion and separation. The 

non-target isotope_? _a_re __ 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 thorium analysis were within control 

limits. No qualifications to the usability of the data are required based on the yield 

recoveries. 

2.4.2 Laboratory Blanks 

Laboratory blanks are used to verify that laboratory handling and procedures are not 

cross-col')taminating samples with target isotopes. Each SDG had one laboratory blank 

per analytical run. 

Thorium-230 was detected in four blanks with activity concentrations ranging from 0.028 

pCi/g to 0.105 pCilg. 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. Two samples (1.6% of the samples) 

had the Thorium-230 samples qualified as estimated (J) with a reason code F01. 

2.4.3 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 
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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. Fifteen samples (11.8%) had the Thorium-228 results qualified J01 because the 

associated laboratory duplicate had an RPD greater than 35%. Fifteen samples 

(11.8%) had the Thorium-232 results qualified J01 because the associated laboratory 

duplicate had an RPD greater than 35%. 

2.4.4 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 pe~cent__~e~9~~ry 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. 

2.4.5 Radionuclide Quantitation 

Project Quantitation Limits (PQLs) establish the MDAs required to properly quantify 

non-detected analytes. All (1 00%) of the isotopic thorium results met the PQL of 0.1 

(pCi/g). None of the isotopic thorium required qualification with the reason code N02. 

2.4.6 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 (1.6% of the samples) had Thorium-228 results qualified as estimated (J) with 

a reason code T04. One sample (0.8% of the samples) had a Thorium-232 result 

qualified as estimated (J) with a reason code T04. 
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FY06 

Data May update 

Class 7 

RQ, RADIOACTIVE LSA 

~ 
...:.... 
~ 
~ -

pCi/g 

Railcar 

Number 

CVGX118 

TOTALS 

-J \.rJ 5/25/06 

Net 

Weight(Kg) 

98,022 

98,022 

Net Net Cubic Cubic 

Weight(lb) Weight(tons) Feet Yards 

216,100 108.1 2542 94 

216,100 108.1 2,542 94 

Cu. Meters 72.0 

INDIVIDUAL PACKAGE LISTING 

Rail 

8005-02-4312 

1.78 70.4 186 3.19 17 21 297.59 

Ac-227 H-3 Pu-238 SNM(238) Ra-226 Th-230 Th-232 Total Total 

Millicurie Millicurie Millicurie Millicurie Millicurie Grams Millicurie Millicurie Millicurie Millicuries SNM Grams 

0.2 0.0 0.0 7 18 1.1 E-03 0.3 1.7 2.1 29.37 1.1E-03 

0.2 0.0 0.0 6.9 18.248 1.1E-03 0.313 1.668 2.060 29.37 1.1 E-03 

MBq 1087 
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~samph~'rNarrie 5 '1'.1'SDG:t,, M~thoCIJt:i:ffi~ ~!A*n'~liY't~N~rif~~~-~ Re~li~ l)Jr~rra~~'iYI . !.Moe'· fu~it~ \/~T'a~anfiei · Reirst'h"c'3Cie 
\SU4-41-001 F6C030180 EMLA-01-R 

1 
Plutonium-238 -0.004 0.058

1 0.11 PCI/G UJ T06, N02 

SU4-41-001 F6C030180 EML A-01-R Plutonium-239/240 0.012 0.033 0.031 PCIIG UJ T06 

SU4-41-001 F6C030180 EMLA-01-R Thorium-228 1.06 0.27 0.06 PCI/G = -· 

SU4-41-001 F6C030180 EML A-01-R Thorium-230 0.95 0.25 0.07 PCIIG = 
SU4-41-001 F6C030180 EML A-01-R Thorium-232 1.18 0.29 0.06 PCI/G = 
SU4-41-001 F6C030180 GAMMA Actinium 227 -0.08 0.36 0.53 PCI/G UJ T06, N02 

SU4-41-001 F6C030180 GAMMA Actinium 228 0.91 0.56 0.47 PCI/G J T04 

SU4-41-001 F6C030180 GAMMA Americium 241 -0.004 0.12 0.23 PCI/G UJ T06, N02 

SU4-41-001 F6C030180 GAMMA Bismuth 214 0.59 0.28 0.49 PCIIG = 
SU4-41-001 · F6C030180 GAMMA Bismuth-207 -0.016 0.058 0.11 PCI/G UJ T06, N02 

SU4-41-001 F6C030180 GAMMA Bismuth-21OM -0.032 0.069 0.12 PCI/G UJ T06, N02 

SU4-41-001 F6C030180 GAMMA Cesium 137 -0.017 0.085 0.16 PCI/G UJ T06 

SU4-41-001 IF6C030180 GAMMA Cobalt 60 -0.001 0.1 0.2 PCI/G UJ T06, N02 

SU4-41-001 6C030180 GAMMA Lead 210 1.4 1.6 3.1 PCI/G UJ T06, N02 

SU4-41-001 030180 GAMMA Lead 212 1.05 0.21 0.14 PCI/G = 
SU4-41-0 F6C030180 GAMMA Potassium 40 32.1 5.2 1.3 PCI/G = 
SU4-41-001 F6C030180 GAMMA Protactinium 231 -1.6 1.4 2.3 PCI/G UJ. T06, N02 

SU4-41-001 F6C030180 GAMMA Radium (226) 0.59 0.28 0.49 PCI/G J T15 

SU4-41-001 F6C030180 GAMMA Radium 228 0.91 0.56 0.47 PCI/G J T04 

SU4-41-001 :[6co3o18o GAMMA Thorium 229 -0.78 0.77 1.2 PCI/G UJ T06, N02 

SU4-41-001 F6C030180 GAMMA Uranium 235 -0.54 0.82 1.3 PCI/G UJ T06 

SU4-41-001 6C030180 GAMMA Uranium 238 2.3 1.1 2.7 PCI/G U T05 

SU4-41-002 6C030180 EMLA-01-R Plutonium-238 0.15 0. 0.061 PCI/G J T04 

SU4-41-002 F6C030180 EML A-01-R Plutonium-239/240 0.018 0.029 0.042 PCI/G UJ T06 

SU4-41-002 F6C030180 EML A-01-R Thorium-228 0.8 0.22 0.08 PCI/G = 
SU4-41-002 F6C030180 EML A-01-R Thorium-230 1.23 0.29 0.03 PCI/G = 
SU4-41-002 F6C030180 EML A-01-R Thorium-232 0.7 0.2 0.03 PCI/G = 
SU4-41-002 F6C030180 GAMMA Actinium 227 0.12 0.27 0.45 PCI/G UJ T06,N02 

SU4-41-002 IF6C030180 GAMMA Actinium 228 0.93 0.35 0.24 PCI/G = 

SU4-41-002 F6C030180 GAMMA Americium 241 0.03 0.1 0.18 PCI/G UJ T06, N02 

SU4-41-002 F6C030180 GAMMA Bismuth 214 0.29 0.19 0.36 PCI/G U T05 

SU4-41-002 F6C030180 GAMMA Bismuth-207 -0.025 0.04 0.067 PCI/G UJ T06 

SU4-41-002 F6C030180 GAMMA Bismuth-210M -0.002 0.058 0.11 PCI/G UJ T06, N02 

SU4-41-002 F6C030180 GAMMA Cesium 137 0.037 0.05~ 0.12 PCI/G UJ T06 

SU4-41-002 F6C030180 GAMMA Cobalt 60 0.033 0.05~ 0.12 PCI/G UJ T06, N02 

SU4-41-002 F6C030180 GAMMA Lead 210 -0.07 1. 2.2 PCI/G UJ T06, N02 

SU4-41-002 F6C030180 GAMMA Lead 212 0.47 0.15 0.16 PCI/G = 
SU4-41-002 F6C030180 GAMMA Potassium 40 14.6 2.8 1.1 PCI/G = 

SU4-41-002 F6C030180 GAMMA Protactinium 231 I -0.3 1.1 1.9 PCI/G UJ T06,N02 

SU4-41-002 F6C030180 GAMMA Radium (226) 0.29 0.19 0.36 PCI/G UJ T05, T15, N02 

SU4-41-002 F6C030180 GAMMA Radium 228 0.93 0.35 0.24 PCI/G = 
SU4-41-002 F6C030180 GAMMA Thorium 229 -0.29 0.52 0.86 PCI/G UJ T06, N02 

SU4-41-002 F6C030180 GAMMA Uranium 235 0.56 0.6 1.2 PCI/G UJ T06 

SU4-41-002 F6C030180 GAMMA Uranium 238 0.4 1 1.9 PCI/G UJ T06 

SU4-41-003 F6C030180 EML A-01-R Plutonium-238 0.36 0.14 0.09 PCI/G = 

SU4-41-003 F6C030180 EMLA-01-R Plutonium-239/240 0.007 0.024 0.051 PCIIG UJ T06 

SU4-41-003 F6C030180 EML A-01-R Thorium-228 0.85 0.21 0.05 PCI/G = 

SU4-41-003 F6C030180 EML A-01-R Thorium-230 0.96 0.23 0.05 PCI/G = 

SU4-41-003 F6C030180 EMLA-01-R Thorium-232 0.73 0.2 0.03 PCI/G = 

SU4-41-003 F6C030180 GAMMA Actinium 227 0.8 0.31 0.55 PCI/G = 

SU4-41-003 F6C030180 GAMMA Actinium 228 0.72 0.3 0.25 PCI/G = 
SU4-41-003 F6C030180 GAMMA Americium 241 -0.0559 . 0.0999 0.17 PCI/G UJ T06,N02 

SU4-41-003 F6C030180 GAMMA Bismuth 214 0.51 0.2 0.31 PCI/G = 

SU4-41-003 F6C030180 GAMMA Bismuth-207 0.023 0.039 0.076 PCI/G UJ T06 
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SU4-41-003 F6C030180
1 
GAMMA Bismuth-210M -0.053 0.055 0.089 PCJ/G UJ T06 

SU4-41-003 F6C030180 GAMMA Cesium 137 0.017 0.049 0.095 PCJ/G UJ T06 

SU4-41-003 F6C030180 GAMMA Cobalt 60 -0.021 0.04 0.069 PCJ/G UJ TOG 

SU4-41-003 F6C030180 GAMMA Lead 210 0.01 1 '1 2 PCI/G UJ TOG, N02 

SU4-41-003 FGC030180 GAMMA Lead 212 0.39 0.14 0.13 PCJ/G = 

SU4-41-003 FGC030180 GAMMA Potassium 40 13.8 2.G 0.7 PCJ/G = 

SU4-41-003 FGC030180 GAMMA Protactinium 231 .,.;__ 1-· 
0.1 1.1 1.8 !PCI/G UJ TOG, N02· 

SU4-41-003 FGC030180 GAMMA Radium (22G) 0.51 0.2 0.31 PCI/G J T15 

SU4-41-003 FGC030180 GAMMA Radium 228 0.72 0.3 0.25 PCI/G = 

SU4-41-003 F6C030180 3AMMA Thorium 229 -0.13 0.57 0.98 PCI/G UJ TOG,N02 

SU4-41-003 F6C030180 3AMMA Uranium 235 -0.52 0.52 0.82 PCI/G UJ TOG 

SU4-41-003 F6C030180 ,:;AMMA Uranium 238 O.G4 0.9 1.7 PCI/G UJ TOG 

SU4-41-004 FGC030180 EML A-01-R Plutonium-238 1.32 0.27 0.08 PCJ/G = 

SU4-41-004 F6C030180 EML A-01-R Plutonium-239/240 -0.005 0.023 0.051 PCI/G UJ TOG 

SU4-41-004 F6C030 180j EML A-0 1-R Thorium-228 0.71 0.18 0.04 PCI/G = 

SU4-41-004 F6C030180 EML A-01-R Thorium-230 0.82 0.2 0.03 PCI/G = 

SU4-41-004 F6C030180 EML A-01-R Thorium-232 0.55 0.16 0.05 PCIIG 1= . .;..;..... ----- . -
SU4-41-004 F6C030180 GAMMA Actinium 227 0.28! 0.25 0.47 PCI/G U T05, N02 

SU4-41-004 F6C030180 GAMMA Actinium 228 0.34 0.25 0.54 PCJ/G U IT05 

SU4-41-004 F6C030180 GAMMA Americium 241 -0.02 0.11 0.19 PCI/G UJ T06, N02 

SU4-41-004 F6C030180 GAMMA Bismuth 214 O.G8. 0.2 0.42 PCI/G = 

SU4-41-004 F6C030180 GAMMA Bismuth-207 0.011 0.038 O.Q76 PCI/G UJ TOG 

SU4-41-004 F6C030180 GAMMA Bismuth-210M -0.038 0.062 0.1 PCJ/G UJ T06 

SU441-004 F6C030180 GAMMA Cesium 137 -0.039 0.055 0.093 PCJ/G UJ T06 

SU4-41-004 F6C030180 GAMMA Cobalt 60 0.042 0.05 0.13 PC JIG UJ T06,N02 -
SU4-41-004 F6C030180 GAMMA Lead 210 0.9 1.3 2.G PCI/G UJ T06,N02 

SU4-41-004 F6C AMMA Lead 212 0.55 0.15 0.17 PCI/G = 

SU4-41-004 F6C030180 GAMMA Potassiu "' 12.9 2.7 1.1 PCJ/G = 

SU4-41-004 F6C030180 GAMMA Protactinium 231 -0.2 1.2 2.1 PCJ/G UJ T06,N02 

SU4-41-004 F6C030180 GAMMA Radium (226) 0.68 0.2 0.42 PCI/G J T15 

SU4-41-004 F6C030180 GAMMA Radium 228 0.34 0.25 0.54 PCIIG u T05 

SU4-41-004 F6C030180 GAMMA Thorium 229 -O.OG 0.67 1.2 PCI/G UJ IT06, N02 

SU4-41-004 F6C030180 GAMMA Uranium 235 0.28, 0.59 1.1 PCI/G UJ IT06 

SU4-41-004 F6C030180 GAMMA Uranium 238 0.7 1.1 2 PCI/G UJ T06 

SU4-41-005 F6C030~ EML A-01-R Plutonium-238 0.1G7 0.099 0.09 PCJ/G J T04 

SU4-41-005 F6C030180 EML A-01-R Plutonium-239/240 -0.004 0.024 0.051 PCI/G UJ TOG 

SU4-41-005 F6C030180 EML A-01-R Thorium-228 2.06 0.38 0.07 PCilG = 

SU4-41-005 F6C030180 EMLA-01-R Thorium-230 1.1G 0.2G 0.04 PCI/G = 

SU4-41-005 F6C030180 EML A-01-R Thorium-232 2.23 0.4 0.03 PCJ/GI= 

SU4-41-005 F6C030180 GAMMA Actinium 227 2.1 0.57 0.9G PCI/G = 

SU4-41-005 FGC030180 GAMMA Actinium 228 0.98' 0.59 0.4 PCI!G J T04 

SU4-41-005 F6C030180 GAMMA Americium 241 0.04 0.17 0.25 PCI/G UJ T06,N02 

SU4-41-005 F6C030180 GAMMA Bismuth 214 0.71 0.27 0.42 PCI/G = 

SU4-41-005 F6C030180 GAMMA Bismuth-207 -0.014 0.057 0.092 PCI/G UJ TOG 

SU4-41-005 F6C030180 GAMMA Bismuth-21OM -0.101 0.088 0.14 PCI/G UJ T06, N02 

SU4-41-005 F6C030180 GAMMA Cesium 137 -0.003 0.074 0.13 PCI/G UJ TOG 

SU4-41-005 F6C030~AMMA Cobalt 60 0.02 0.079 0.15 PCI/G UJ TOG, N02 

SU4-41-005 FGC03018 GAMMA Lead 210 1.3 1.7 3.1 PCI/G UJ TOG,N02 

SU4-41-005 F6C030180 GAMMA Lead 212 1.2 0.28 0.21 PCI/G = 

SU4-41-005 FGC030180 GAMMA Potassium 40 35 5 1.3 PCI/G = 

SU4-41-005 FGC030180 GAMMA Protactinium 231 0.3 1.7 2.5 PCI/G UJ T06, N02 

SU4-41-005 FGC030180 GAMMA Radium (22G) 0.71 0.27 0.42 PCI/G J T15 

SU4-41-005 F6C030180 GAMMA Radium 228 0.98 0.59 0.4 PCI/G J T04 

SU4-41-005 FGC030180 GAMMA Thorium 229 -0.12 0.84 1.4 PCIIG UJ TOG, N02 

11-
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S U4-41-005 __ ~?C030180 GAMMA luranium 235 0.48 0.92 1.4 PCI!G UJ T06 

SU4-41-005 F6C030180 GAMMA I Uranium 238 1.4 1.4 2.6 PCIIG u T05 

SU4-41-0050 F6C030186 EML A-01-R Plutonium-238 0.26 0.12 0.07 PCIIG = 
SU4-41-0050 F6C030186 EML A-01-R Plutonium-239/240 0.003 . 0.029 0.065 PCIIG UJ T06 

SU4-41-0050 F6C030186 EML A-01-R Thorium-228 1.53 0.31 0.07 PCI!G J . J01 

SU4-41-0050 F6C030186 EML A-01-R Thorium-230 0.83 0.21 i 0.04 PCI!G = 
SU4-41-0050 F6C030186 EML A-01-R IThorium-232 1.54 0.31 0.06 PCI/G J J01 

''' 

SU4-41-0050 F6C030186 GAMMA Actinium 227 0.03 0.35 0.53 PCI/G UJ T06,N02 

SU4-41-0050 F6C030186 GAMMA Actinium 228 1.92 0.69 0.5 PCIIG != 

S U4-41-005D F6C030186 GAMMA Americium 241 -0.009 0.12 0.22 PCI/G UJ T06, N02 

.. SU4-41-0050 F6C030186 GAMMA Bismuth 214 0.88 0.24 0.47 ~~J SU4-41-0050 F6C030186 GAMMA 1Bismuth-207 -0.029 0.054 0.093 T06 

SU4-41-0050 F6C030186 GAMMA Bismuth-21OM 0.045 0.08 0.14 PCIIG UJ T06, N02 

SU4-41-0050 F6C030186 GAMMA Cesium 137 -0.088 0.072 0.12 PCI/G UJ T06 

SU4-41-0050 F6C030186 GAMMA !Cobalt 60 -0.028 0.076 0.14 PCI!G UJ T06, N02 

S U4-41-0050 F6C030186 GAMMA Lead 210 -0.008 1.4 2.6 PCIIG UJ T06, N02 -
SU4-41-0050 F6C030186 GAMMA Lead 212 1.7 0.29 • 0.21 PCIIG = 
SU4-41-0050 F6C030186 GAMMA !Potassium 40 39.4 5.7 1.3 PCI/G = 

SU4-41-0050 F6C030186 GAMMA Protactinium 231 0.04 1.6 2.5 PCIIG UJ T06, N02 

S U4-41-0050 F6C030186 GAMMA Radium (226) 0.88 0.241 0.47 PCIIG J T15 

SU4-41-0050 F6C030186 GAMMA Radium 228 1.92 0.69 0.5 PCI/G = 

SU4-41-005D 6C030186 GAMMA Thorium 229 -0.45 0.7 1.2 PCI!G UJ T06, N02 

!SU4-41-00 C030186 GAMMA Uranium 235 -0.05 0.63 1.1 PCI/G UJ T06 

SU4-41-0050 F6C030186 GAMMA Uranium 238 1 1.2 2.3 PCIIG UJ T06 

SU4-41-006 F6C030180 EML A-01-R Plutonium-238 0.016 0.045 O.D75 PCIIG UJ T06 

SU4-41-006 F6C030180 EML A-01-R Plutonium-239/240 -0.00~ 0.023 0.045 PCIIG UJ IT06 

SU4-41-006 F6C030180 EML A-01-R Thorium-228 1.32 0.31 0 1 •Pci/G-

SU4-41-006 F6C030180 EML A-01-R Thorium-230 1.0f 0.27 0.03 !PCIIG = 

SU4-41-006 F6C030180 IEML A-01-R Thorium-232 1A 0.32 0.05 [PCI!G = 

SU4-41-006 F6C030180 GAMMA Actinium 227 0.26 0.4 0.67 'PCIIG UJ T06, N02 

SU4-41-006 F6C030180 GAMMA Actinium 228 0.94 0.53 l 0.44 PCI/G J T04 

SU4-41-006 IF6C03018o GAMMA Americium 241 0.006 0.13 0.23 PCIIG UJ T06,N02 

SU4-41-006 F6C030180 GAMMA Bismuth 214 0.69 0.27 0.49 PCI/G = 
SU4-41-006 F6C030180 GAMMA Bismuth-207 0.023 0.047 0.097 PCIIG UJ T06 

SU4-41-006 F6C030180 GAMMA Bismuth-210M -0.009 oiij 0.14 PCIIG UJ T06,N02 

SU4-41-006 F6C030180 GAMMA Cesium 137 0.013 0. 0.13 PCIIG UJ T06 

SU4-41-006 F6C030180 GAMMA Cobalt 60 -0.074 0.082 0.13 PCIIG UJ T06,N02 

SU4-41-006 F6C030180 GAMMA Lead 210 0.3 1.6 3.1 PCIIG UJ T06, N02 

SU4-41-006 F6C030180 GAMMA Lead 212 0.96 0.26 0.21 PCI/G = 

SU4-41-006 F6C030180 GAMMA Potassium 40 26.3 4.41 1.7 PCI/G = 

SU4-41-006 F6C030180 GAMMA Protactinium 231 -0.6 1.6 2.7 PCI/G UJ T06,N02 

SU4-41-006 F6C030180 GAMMA Radium (226) 0.69 0.27 0.49 PCIIG J T15 

SU4-41-006 F6C030180 GAMMA Radium 228 0.94 0.53 0.44 PCI/G J T04 

SU4~41-006 F6C030180 GAMMA Thorium 229 0.36 0.78. 1.4 PCI/G UJ ,T06, N02 

SU4-41-006 F6C030180 GAMMA Uranium 235 0.17 0.76 1.3 PCIIG UJ T06 

SU4-41-006 F6C030180 GAMMA Uranium 238 1.2 1.4 2.6 PCI/G UJ T06 

SU4-41-007 . F6C030180 EML A-01-R Plutonium-238 0.031 0.053 0.077 PCI/G UJ T06 

SU4-41-007 F6C030180 EML A-01-R Plutonium-239/240 -0.006 0.025 0.054 PCIIG UJ T06 

SU4-41-007 F6C030180 EML A-01-R Thorium-228 0.52 0.15 0.05 PCI!G = 

SU4-41-007 F6C030180 EMLA-01-R Thorium-230 0.98 0.22 0.05 PCI/G = 

SU4-41-007 F6C030180 EMLA-01-R Thorium-232 0.4 0.131 0.03 PCI/G = 

SU4-41-007 F6C030180 GAMMA Actinium 227 0.75 0.3 0.54 PCIIG = 

SU4-41-007 F6C030180 GAMMA Actinium 228 0.22 0.25 0.31 PCIIG UJ T06 

SU4-41-007 F6C030180 GAMMA Americium 241 -0.21 0.1 0.15 PCI/G UJ T06, N02 
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"'6Co3o1 MMA • -'rs~is';;;!h'2'17",_, · PCI/G = '""""'--= SU4-41-007 0.6 0.2 0.33 

SU4-41-007 "'6C030180 GAMMA Bismuth-207 -0.006 0.041 0.073 PCI/G UJ T06 

SU4-41-007 F6C030180 GAMMA. Bismuth-210M 0.007 0.054 0.098 PCI/G UJ T06 

SU4-41-007 F6C030180 GAMMA Cesium 137 0.013 0.04 0.08 PCIIG UJ T06 

SU4-41-007 F6C030180 GAMMA Cobalt 60 0.031 0.048 0.11 PCIIG UJ T06, N02 

SU4-41-007 F6C030180 GAMMA Lead 210 0.3 1.2 2.3 PCIIG UJ T06, N02 

SU4-41-007 F6C030180 GAMMA tead 212 0.434 0.098 0.12 PCI/G = 
SU4-41-007 F6C030180 GAMMA 10.8 2.2 1 PCIIG = Potass1um 40 

SU4-41-007 F6C030180 GAMMA Protactinium 231 -0.5 1.1 1.8 PCI/G UJ T06, N02 

SU4-41-007 F6C030180 GAMMA Radium (226) 0.6 0.2 0.33 PCIIG J T15 

SU4-41-007 F6C030180 GAMMA Radium 228 0.22 0.25 0.31 PCI/G UJ T06 

SU4-41-007 F6C030180 GAMMA Thorium 229 0.51 0.52 0.99 PCI/G UJ T06,N02 

SU4-41-007 F6C030180 GAMMA Uranium 235 -0.34 0.54 0.89 PCI/G UJ T06 

SU4-41-007 F6C030180 GAMMA :-+Uranium 238 1.14 0.92 1.8 PCI/G U T05 

SU4-41-008 F6C030180 EML A-01-R Piutonium-238 0.002 0. .087 PCI/G UJ tT06 

SU4-41-008 . F6Cn'>.nH!n ! t:~n• A-01-R Plutonium-239/240 -0.001 0.065 PCI/G UJ T06 --
SU4-41-008 F6C030180 EML A-01-R Thorium-228 0.42 0.15 0.08 .PCIIG = 
SU4-41-008 F6C030180 EML A-01-R Thorium-230 0.86 0.21 0.05 PCIIG = 
SU4-41-008 F6C030180 EML A-01-R Thorium-232 0.45 0.1_§ 0.03 PCIIG = 
SU4-41-008 F6C030180 GAMMA Actinium 227 -0.16 0 0.42IPCIIG UJ T06,N02 

SU4-41-008 · F6C030180 GAMMA Actinium 228 0.41 0.27 0.56 PCI/G U T05 

SU4-41-008 F6C030180 GAMMA l""'e,ici"m 241 O.D35 0.097 0.17 PCI/G UJ T06, N02 

SU4-41-008 F6C030180 GAMMA uth 214 0.64 0.23 0.4 PCI/G = 
SU4-41-008 F6C030180 iGAMMA -207 -0.005 0.03 0.057 PCI/G UJ T06 

SU4-41-008 F6C030180 GAMMA Bismuth-210M -0.033 0.05 0.084 PCI/G UJ T06 

SU4-41-008 F6C030180 GAMMA Cesium 137 0.019 0.037 0.082 PCIIG UJ T06 

SU4-41-008 F6C030180 GAMMA Cobalt 60 -0.006 0.032 '0.069 PCI/G UJ T06 

SU4-41-008 F6C030180 GAMMA Lead 210 0.5 1.1 2.1 PCIIG UJ T06,N02 

SU4-41-008 F6C030180 GAMMA Lead 212 0.35 0.11 0.16 PCI/G = 
SU4-41-008 F6C030180 GAMMA Potassium 40 8.9 2 0.7 PCIIG = 
SU4-41-008 F6C030180 GAMMA Protactinium 231 -1,3 1.1 1.7 PCIIG UJ T06,N02 

SU4-41-008 F6C030180 GAMMA Radium (226) 0.64 0.23 0.4 PCI/G J T15 

SU4-41-008 F6C030180 GAMMA Radium 228 0.41 0.27 0.56 PCI/G U T05 

SU4-41-008 F6C030180 GAMMA Thorium 229 -0.08 0.58 0.99 PCI/G UJ T06,N02 

SU4-41-008 F6C030180 GAMMA Uranium 235 -0.15 0.49 0.87 PCIIG UJ T06 

SU4-41"008 F6C030180 GAMMA Uranium 238 0.53 0.98 1.8 PCI/G UJ T06. 

SU4-41-009 F6C030180 EMLA-01-R Piutonium-238 0.115 0.081 0.079 PCIIG J T04 

SU4-41-009 F6C030180 EML A-01-R Plutonium-239/240 0.006 0.024 0.051 PCIIG UJ T06 

SU4-41-009 F6C030180 EML A-01-R Thorium-228 1.55 0.3 0.06 PCI/G = 
SU4-41-009 F6C030180 EML A-01-R Thorium-230 0.89 0.21 0.05 PCIIG = 
SU4-41-009 F6C030180 EML A-01-R Thorium-232 1.59 0.31 0.06 PCIIG = 
SU4-41-009 F6C030180 GAMMA Actinium 227 1.77 0.47 0.81 PCIIG = 
SU4-41-009 F6C030180 GAMMA Actinium 228 1 0.43 0.47 PCIIG = 
SU4-41-009 F6C030180 GAMMA Americium 241 -0;05 0.13 0.22 PCIIG UJ T06, N02 

SU4-41-009 F6C030180 GAMMA Bismuth 214 0.47 0.23 0.19 PCIIG = 
SU4-41-009 F6C030180 GAMMA Bismuth-207 -0.0004 0.045 0.082 PCI/G UJ T06 

SU4-41-009 F6C030180 GAMMA Bismuth-21OM -0.056 0.068 0.11 PCIIG UJ T06,N02 

SU4-41-009 F6C030180 GAMMA Cesium 137 -0.025 0.053 0.092 PCI/G UJ T06 

SU4-41-009 F6C030180 GAMMA Cobalt60 0.024 0.055 0.12 PCI/G UJ T06, N02 

SU4-41-009 F6C030180 GAMMA Lead 210 0.9 1.5 2.8 PCIIG UJ T06,N02 

SU4-41-009 F6C030180 GAMMA Lead 212 1.11 0.24 0.16 PCIIG = 
SU4-41-009 F6C030180 GAMMA Potassium 40 18 2.9 0.2 PCIIG = 
SU4-41-009 F6C030180 GAMMA Protactinium 231 1.8 1.3 2.5 PCI/G-U T05, N02 

SU4-41-009 F6C030180 GAMMA Radium (226) 0.47 0.23 0.19 PCI/G J T15 
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SU4-41-009 F6C030180 GAMMA Uranium 235 -0.46 0.73 0.99 PCI/G UJ T06 

riS~U~4_4~1~-0~0~9--~F~6C~0~3~0~1~80~G_A_M~M~A--__ -rU~r~an~iu~m~2~38~--+---~1~.3+-----~1~.2r---~2=.2 ~I/~G+U~-----+T~0~5~----4 
SU4-41-01 0 F6C030180 EML A-01-R Plutonium-238 -0.025 0.04 0.09 PCI/G UJ T06 

SU441-010 F6C030180 EMLA-01-R Plutonium-239/240 -0.008 0.029 0.064 PCI/G UJ T06 

SU4-41-010 F6C030180 EML A-01-R Thorium-228 1.49 0.46 0.12 PCI/G = 

SU4-41-010 F6C030180 EML A-01-R Thorium-230 0.99 0.36 0.1 PCI/G = 
SU4-41-010 1F6C030180 EML A-01-R Thorium-232 1.74 0.51 0.07 PCI/G = 

rS_U_4_-4_1_-0_1_0 __ -rF_6C_0_3_0_1_80;-G_A_M_MA ____ -rA_c_tin_i_um __ 2_27 ____ +-___ o_.3~6+---~0~.3~1r-__ 0_.5_4! CI/G-rUc ______ -+T~!0~5~,_N_02 __ ~ 
SU4-41-010 F6C030180 GAMMA Actinium 228 1.1 0.47 0.47 

SU4-41-010 F6C030180 GAMMA Americium241 0.03 0.11 0.21 PCI/G UJ T06, N02 

SU4-41-010 F6C030180 GAMMA Bismuth 214 0.71 0.2 0.24 PCI/G = 
SU441-010 F6C030180 GAMMA Bismuth-207 0.027 0.05 0.1 PCI/G UJ T06 

~S_U_4_-4_1_-0_1_0 __ -rF_6C __ 03_0_1_80~_G_A_M_MA ____ -rB_is~m_u_th_-_2_10_M __ -+ ___ -0_.0_2_1+---~0~~ ____ 0._1~1rP~C_II_G+U~J~----+T~0~6~,_N~02 __ -4! 

SU4-41-010 F6C030180 GAMMA Cesium 137 -0.093 0.07E 0.13 PCI/G UJ T06 

SU441-010 F6C030180 GAMMA Cobalt 60 0.007 0.07S 0.16 PCI/G UJ T06, N02 

SU4-41-010 F6C030180 GAMMA Lead 210 0.3 1.4 2.6 PCIIG UJ T06, N02 

SU4-41-010 F6C030180 GAMMA Lead 212 1.34 0.2E 0.19 PCIIG = 
SU441-010 F6C030180 GAMMA Potassium 40 31.4 4.S 1.2 PCIIG = 
SU441-010 F6C030180 GAMMA Protactinium 231 -1.8 1." 2.4 PCIIG UJ T06, N02 

SU441-010 F6C030180 GAMMA Radium (226) 0.71 0.24 0.24 PCIIG J T15 

SU4-41-010 F6C030180 GAMMA Radium 228 1.1 0.4t 0.47 PCI/G = 

SU441-01 0 F6C030180 GAMMA Thorium 229 -0.55 0.6S 1.1 PCIIG UJ T06, N02 

rS~U~4--4~1--0~1~0--~F_6~C~03~0~1~80~G_A~M~MA~~-rU~r~an_iu~m~2~35~--+---~0~.2~6+---~0~.6~8--~1.~.2+P_C~I_IG~U~J ______ rT~0~6------4 
rS~U~4_4~1~-0~1~0--~F~6C~03~0~1~80 AMMA~---rU~r~an~iu~m~2~38~--+-----~0~.8+-----~1~.1r---~1~.9+P~CII~/G~U~J ______ rT~0~6 ____ __, 

rS~U~4_4~1~-0~1~1--~F~6C~0~3~0~1~8 ~-0~1~-R~rP~Iu~to~n~iu~m~-~2~38~-+--~0~.0~6~5+---~0~.0~7~3r--0~.~09~2+P~IC~I~/G~U~J~~--rT~0~6------1 

rS~U~4_4~1~-0~1~1--~F~6C~03~0~1~8 ~-~0~1-~R-+P~I~ut~o~ni~u~m~-2~3~9/~2~404---~0-~0~054----0~·~02~8~~0~.0~6~1~P~C~IIG~U~J~----+T~0~6------~ 
SU4-41-011 F6C030180 -01-R Thorium-228 1.56 0.32 0.06 PCIIG = 
~---------r------ -----+~--------_,------·~-----~+-----4-~-r-------+--------4 
SU441-011 F6C03018 -01-R Thorium-230 1.12 0.26 0.~ PCI/G = 
~--~~--~~~~ ~---+~~~~--_,----~4-----~~ 

rS;..;:U~4_4:...;.1~-0:...;.1~1---+-F~6C~03~0~1=8 ~A~-~0.:...1-.:...R~..:..T.:.::ho::.r;.:;iu:..:..m;....;-2~3-=2----il----1~ . .:-j7 ____ 0.::.:·~334-- CI/G = 
SU441-011 F6C030180 GAMMA Actinium 227 -0.21 0.43 0.62 PCI/G UJ T06,N02 

SU441-011 F6C030180 GAMMA Actinium 228 1.92 0.62 0.36 PCI/G = 
SU441-011 F6C030180 GAMMA Americium 241 0.04 0.15 0.25 PCIIG UJ T06,N02 

SU4-41-011 F6C030180 GAMMA . !Bismuth 214 0.76 0.28 0.49 PCI/G = 
SU4-41-011 F6C030180 GAMMA Bismuth-207 0.052 0.063 n 1 "<I Pr.ltG UJ T06, N02 

SU4-41-011 F6C030180 GAMMA Bismuth-210M -0.004 0.085 0.14 PCI/G UJ T06,N02 

SU441-011 F6C030180 GAMMA Cesium 137 -0.008 0.062 0.12 PCI/G UJ T06 

SU441-011 F6C030180 GAMMA Cobalt 50 -0.0007 0.072 0.14 PCIIG UJ T06, N02 

SU441-011 F6C030180 GAMMA Lead 210 0.2 1.6 3 PCI/G UJ T06,N02 

SU441-011 F6C030180 GAMMA Lead 212 1.3 0.27 0.22 PCI/G- · 

SU441-011 F6C030180 GAMMA Potassium 40 33.5 5.2 1.3 PCI/G = 
SU441-011 F6C030180 GAMMA Protactinium 231 -1.3 1.6 2.6 PCI/G UJ T06,N02 

SU441-011 F6C030180 GAMMA Radium (226) 0.76 0.28 0.49 PCI/G J T15 

SU441-011 F6C030180 GAMMA Radium 228 1.92 0.62 0.36 PCI/G = 
SU441-011 F6C030180 GAMMA Thorium 229 -0.03 0.82 1.4 PCI/G UJ T06, N02 

SU4-41-011 F6C030180 GAMMA Uranium 235 0.02 0. 77 1.2 PCI/G UJ T06 

SU441-011 · F6C030180 GAMMA Uranium 238. 1.7 1.8 2 PCI/G UJ T06 

SU441-012 F6C030180 EML A-01-R Plutonium-238 0.27 0.12 0.08 PCI/G = 
SU441-012 F6C030180 EMLA-01-R Plutonium-239/240 0.004 0.025 0.053 PCI/G UJ T06 

SU441-012 F6C030180 EML A-01-R Thorium-228 0.62 0.18 0.07 PCIIG = 

SU441-012 F6C030180 EML A-01-R Thorium-230 0.89 0.21 0.04 PCI/G = 
SU441-012 F6C030180 EMLA-01-R Thorium-232 0.93 0.22 0.05 PCIIG = 
SU441-012 F6C030180 GAMMA Actinium 227 0.88 0.33 0.59 PCI/G = 
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I SU4-41-012 IFGC030180 GAMMA Actinium 228 0.59 0.39 0.37 PCI/G J T04 

SU4-41-012 FGC030180 GAMMA Americium 241 -0.2 0.11 0.17 PCI/G UJ TOG, N02 

SU4-41-012 FGC030180 GAMMA Bismuth 214 0.57 0.2 0.18 PCI/G = 
SU4-41-012 FGC030180 GAMMA Bismuth-207 0.025 0.042 0.082 PCI/G UJ TOG 

SU4-41-012 FGC030180 GAMMA Bismuth-210M -0.082 O.OG5 0.1 PCI/G UJ TOG 

SU4-41-012 FGC030180 GAMMA Cesium 137 0.008 0.054 0.1 PCI/G UJ TOG 

SU4-41-012 FGC030180 GAMMA Cobalt GO -0.007 0.057 0.11 PCI/G UJ TOG, N02 

SU4-41-012 FGC030180 GAMMA Lead 210 O.G 1.3 2.3 PCI/G UJ TOG, N02 

SU4-41-012 FGC030180 GAMMA Lead 212 0.57 0.14 0.15 PCI/G = 
SU4-41-012 FGC030180 GAMMA Potassium 40 11.4 2.4 0.8 PCI/G = 
SU4-41-012 FGC030180 GAMMA Protactinium 231 1.5 1.2 2.3 PCI/G u T05,N02 

SU4-41-012 FGC030180 GAMMA Radium (22G) 0.57 0.2 0.18 PCIIG J T15 

SU4-41-012 FGC030180 GAMMA Radium 228 0.59 0.39 0.37 PCI/G J T04 

SU4-41-012 FGC030180 GAMMA Thorium 229 -0.08 O.G2! 1.1 PCI/G UJ TOG, N02 

SU4-41-012 FGC030180 GAMMA Uranium 235 -1.19 O.G5 0.9 PCI/G UJ TOG 

SU4-41-012 FGC030180 GAMMA Uranium 238 0.8 1.1 1.9 PCI/G UJ TOG 

SU4-41-013 FGC030180 EML A-01-R Plutonium-238 -0.003 0.04G 0.09 PCI/G UJ TOG 

SU4-41-013 FGC030180 EML A-01-R Plutonium-239/240 -0.012 0.032 0.072 PCI/G UJ TOG 

SU4-41-013 FGC030180 EML A-01-R Thorium-228 0.57 0.18 O.OG PCI/G = 
SU4-41-013 FGC030180 EML A-01-R Thorium-230 1.09 0.27 O.OG PCI/G = 
SU4-41-013 FGC030180 EML A-01-R Thorium-232 0.57 0.18 O.OG PCI/G = 
SU4-41-013 FGC030180 GAMMA Actinium 227 0.09 0.23 0.38 PCI/G UJ TOG, N02 

SU4-41-013 FGC030180 GAMMA Actinium 228 0:21 0.21. 0.25 PCI/G u T05 

SU4-41-013 FGC030180 GAMMA Americium 241 -0.031 0.071 0.13 PCI/G UJ TOG, N02 

SU4-41-013 FGC030180 GAMMA Bismuth 214 O.G8 0.18 0.37 PCI/G = 
SU4-41-013 FGC030180 GAMMA Bismuth-207 0.005 0.035 O.OGG PCI/G UJ TOG 

SU4-41-013 FGC0301 MMA Bismuth-210M 0.005 0.041 0.078 PCI/G UJ 

SU4-41-013 FGC03018 A Cesium 137 -0.031 0.043 0.078 PCI/G UJ 

SU4-41-013 F6C030180 Cobalt 60 0.036 0.054 0.12 PCI/G UJ TOG, N02 

SU4-41-013 F6C030180 A Lead 210 0.35 0.95 1.8 IPCI/G UJ TOG, N02 

SU4-41-013 F6C030180 Lead 212 0.407 0.097 0.1 IPCIIG = 
SU4-41-013 F6C030180 GAMMA Potassium 40 11 2 0.7 PCIIG = 
SU4-41-013 F6C030180 GAMMA Protactinium 231 -0.34 0.91 1.G PCI/G UJ TOG,N02 

SU4-41-013 FGC030180 GAMMA Radium (22G) 0.68 0.18 0.37 PCIIG J T15 

SU4-41-013 FGC030180 GAMMA Radium 228 0.21 0.21 0.25 PCIIG u T05 

SU4-41-013 !FGC030180 GAMMA Thorium 229 -0.03 0.46 0.81 PCIIG UJ TOG,N02 

SU4-41-013 FGC030180 GAMMA Uranium 235 -0.02 0.41 0.73 PCIIG UJ TOG 

SU4-41-013 FGC030180 GAMMA Uranium 238 0.4G 0.75 1.4 PCIIG UJ TOG 

SU4-41-014 FGC030180 EML A-01-R Plutonium-238 0.043 0.049 0.059 PCIIG UJ TOG 

SU4-41-014 FGC030180 EML A-01-R Plutonium-239/240 0.008 0.022 0.043 PCI/G UJ TOG 

SU4-41-014 F6C030180 EML A-01-R Thorium-228 0.9 0.32 0.1G PCIIG = 
SU4-41-014 FGC030180 EML A-01-R Thorium-230 0.89 0.31 0.1 PCIIG = 
SU4-41-014 FGC030180 EML A-01-R Thorium-232 0.79 . 0.29 O.OG PCI/G = 
SU4-41-014 FGC030180 GAMMA Actinium 227 0.33 0.3 0.53 PCIIG u T05,N02 

SU4-41-014 FGC030180 GAMMA Actinium 228 0.59 0.29 O.G2 PCIIG u T05 

SU4-41-014 F6C030180 GAMMA Americium 241 0.01 0.11 0.2 PCI/G UJ TOG, N02 

SU4-41-014 FGC030180 GAMMA Bismuth 214 O.G 0.23 0.42 PCIIG = 
SU4-41-014 FGC030180 GAMMA Bismuth-207 -0.032 0.051 0.084 PCIIG UJ TOG 

SU4-41-014 FGC030180 GAMMA Bismuth-21OM 0.042 O.OG1 0.12 PCI/G UJ TOG,N02 

SU4-41-014 FGC030180 GAMMA Cesium 137 -O.OOG 0.063 0.12 PCIIG UJ TOG 

SU4-41-014 FGC030180 GAMMA Cobalt GO 0.044 O.OG 0.14 PCIIG UJ TOG, N02 

SU4-41-014 FGC030180 GAMMA Lead 210 0.2 1.3 2.5 PCI/G UJ TOG, N02 

SU4-41-014 FGC030180 GAMMA Lead 212 O.G2 0.17 0.1G PCI/G = 

SU4-41-014 FGC030180 GAMMA Potassium 40 20.7 3.G 1 PCIIG = 

Il-l 



Rand V Table page 7 of 51 

;'~. ~/~~ ,.,.,'·., --··<;~'.;/?. , ·~·.' . ·~- ·.·· ..:ij;···"' :. ),Z_"f}f --:' ·~h· ~·:;.-.t.. .~ .• :.. 11:;1"•,.> ·-- .-. 

#!:!n~1i~!Y. ,]t~q;i l!li~!Yif:£ti~~ ~~ .J§j.ffiP~~lm~~ . M~.!J.2,51J;.~~ !.(An9J9Je~.~~~~ t.£!~1;;..: 
SU4-41-014 F6C0301 AMMA Protactinium 231 -0.04 1.1 2.1 PCI/G[UJ T06, N02 

SU4-41-014 F6C0301 AMMA Radium (226) 0.6 0.23 0.42 PCI/G J T15 

SU4-41-014 F6C0301 MMA Radium 228 0.59 0.29 0.62 PCIIG U T05 

SU4-41-014 F6C0301 MMA Thorium 229 -0.03 . 0.64 1.1 PCI/G UJ T06, N02 

SU4-41-014 F6C030180 GAMMA Uranium 235 -0.09 0.63 1.1 PCI/G UJ T06 

SU4-41-014 F6C030180 GAMMA Uranium 238 0.9 1.1 2.1 PCI/G UJ T06 

SU4-41-015 F6C030180 EML A-01-R Plutonium-238 0.159 0.089 0.069 PCI/G J T04 

SU4-41-015 F6C030180 EML A-01-R Plutonium-239/240 0.23 0.1 0.03 PCI/G;, 

SU4-41-015 F6C030180 EMLA-01-R Thorium-228 1.03 0.24 0.06 PCitGI= 

SU4-41-015 F6C030180 EMLA-01-R Thorium-230 0.96 0.23 0.07'PCI/G = 

SU4-41-015 F6C0301 ~ EML A-01-R Thorium-232 1.32 0.28 0.04 PCI/G = 

SU4-41-015 ~MMA Actinium 227 1.67 0.41 0.73 PCI/G = 

SU4-41-015 AMMA Actinium 228 0.72 0.37 0.3 PCI/G J T04 

SU4-41-015 F6C030180 GAMMA Americium 241 -0.1 0.13 0.21 PCI/G UJ T06,N02 

SU4-41-015 F6C030180 GAMMA Bismuth 214 0.63 0.21 0.35 PCI/G = 

SU4-41-015 F6C030180 GAMMA Bismuth-207 0.023 0.047 0.089 PCI/G UJ T06 

SU4-41-015 F6C030180 GAMMA Bisinuth-21 OM -0.099 0.067 0.1 PCI/G UJ T06 

SU4-41-015 F6C030180 GAMMA Cesium 137 -0.003 0.058 0.1 PCI/G UJ T06 - -
SU4-41-015 F6C030180 GAMMA Cobalt 60 -0.018 0.063 0.11 PCI/G UJ T06,N02 

SU4-41-015 F6C030180 GAMMA Lead 210 0.4 1.4 2.5 PCI/G UJ T06,N02 

SU4-41-015 F6C030180 GAMMA Lead 212 0.85 0.21 0.16 PCI/G = 

SU4-41-015 F6C030180 GAMMA Potassium 40 21.1 3.5 0.8 PCI/G = 

SU4-41-015 F6C030180 GAMMA Protactinium 231 0.7 1.3 2 PCI/G UJ T06,N02 

SU4-41-015 F6C030180 GAMMA Radium (226) 0.63 0.21 0.35 PCI/G J T15 

SU4-41-015 F6C030180 GAMMA Radium 228 0.72 0.37 0.3 PCI/G J T04 

SU4-41-015 F6C030180 GAMMA Thorium 229 0.09 0.66 

'Tc"T 
< T06,N02 

SU4-41-015 F6C030180 GAMMA Uranium 235 -0.48 0.65 UJ T06 

SU4-41-015 F6C030180 GAMMA Uranium 238 0.6 1.2 UJ T06 

SU4-41-016 F6C300245 EML A-01-R Plutonium-238 24.3 3.1 = 

SU4-41-016 F6C300245 EMLA-01-R Plutonium-239/240 0.22 0.11 0.03 PCI/G J T04 

SU4-41-016 F6C300245 EML A-01-R Thorium-228 3.35 0.44 0.05 PCI/G = 

SU4-41-016 F6C300245 EML A-01-R Thorium-230 1.19 0.22 0.04 PCI/G = 

SU4-41-016 F6C300245 EML A-01-R Thorium-232 3.3 0.44 0.02 PCIIG = 

SU4-41-016 F6C300245 GAMMA Actinium 227 0.28 0.41 0.65 PCI/G UJ T06, N02 

SU4-41-016 F6C300245 MMA Actinium 228 2.48 0.7 0.47 PCI/G = 

SU4-41-016 F6C300245 MMA Americium 241 0.04 0.14 0.24 PCI/G UJ J01, T06, N02 

SU4-41-016 F6C300245 GAMMA Bismuth 214 0.82 0.2 0.39 PCI/G = 

SU4-41-016 F6C300245 GAMMA Bismuth-207 -0.006 0.058 0.1 PCI/G UJ T06 

SU4-41-016 F6C300245 GAMMA Bismuth-21OM -0.016 0.084 0.12 PCI/G UJ T06,N02 

SU4-41-016 F6C3002'!E GAMMA Cesium 137 -0.03 0.076 0.13 PCI/G UJ T06 

SU4-41-016 F6C3002~ 3AMMA Cobalt 60 -0.041 0.063 0.11 PCI/G UJ T06, N02 

SU4-41-016 F6C30024 3AMMA Lead 210 0.4 1,6 2.8 PCI/G UJ T06, N02 

SU4-41-016 F6C300245 .;AMMA Lead 212 2.67 0.3 0.15 PCI/G = 

SU4-41-016 F6C300245 GAMMA Potassium 40 30.1 3.6 1 PCI/G = 

SU4-41-016 F6C300245 GAMMA Protactinium 231 -1.2 1.7 2.8 PCI/G UJ T06, N02 

SU4-41-016 F6C300245 GAMMA Radium (226) 0.82 0.2 0.39 PCIIG J T15 

SU4-41-016 F6C300245 GAMMA Radium 228 2.48 0.7 0.47 PCI/G = 

SU4-41-016 F6C300245 GAMMA Thorium 229 -0.05 0.79 1.4 PCI/G UJ T06, N02 

SU4-41-016 F6C300245 GAMMA Uranium 235 0.58 0.82 1.3 PCI/G UJ T06 

SU4-41-016 F6C300245 GAMMA Uranium 238 0.5 1.3 2.4 PCIIG UJ T06 

SU4-41-017 F6C030180 EML A-01-R Plutonium-238 0.153 0.087 0.062 PCIIG J T04 

SU4-41-017 F6C030180 EML A-01-R Plutonium-239/240 -0.002 0.023 0.046 PCI/G UJ T06 

SU4-41-017 F6C030180 EMLA-01-R Thorium-228 1.41 0.32 0.1 PCI/G = 

SU4-41-017 F6C030180 EMLA-01-R Thorium-230 1.21 0.28 0.05 PCI/G = 

fJ-1~ 





------

SU4-41-019 

SU4-41-019 

SU4-4t-019 

SU4-41-019 

SU4-41~019 

SU4-41-019 

SU4-41-020 

SU4-41-020 

SU4-41-020 

SU4-41-020 

SU4-41-020 

SU4-4t-020 · 

SU4-41-020 

SU4-41-020 

SU4-41-021 

SU4-4t-021 

SU4-41-021 

SU4-41-021 

SU4-4t-021 

SU4-41-02t 

SU4-41-021 

SU4-41-02t 

SU4-41-022 

SU4-41-022 

Rand V Table 

Thorium 229 

Uranium 235 

Uranium 238 0.58 

Plutonium-238 0.2 

0.02 

-0.13 

Actinium 228 0.29 

Americium 241 0.007 

Bismuth 214 

Bismuth-207 

Bismuth-210M 

Cesium 137 

Cobalt GO 

Lead 210 

Lead 212 

Uranium 238 

Plutonium-238 

Plutonium-239/240 

0.187 

Plutonium-239/240 0.016 
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T06,N02 

T04, Tt5 

TOG, N02 

T06 

T06 

0.17 

0.2 

0.16 

0.21 T06,N02 

0.27 T05 

0.081 T06,N02 

T06 

T06 

JOt 

JOt 

TOG,N02 

TOG, N02 

T06 

TOG 

TOG 

T06,N02 

T06,N02 

TOG,N02 

T06 

T06 

T06 
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SU4-41-022 · F6C03018u EML A-01-R Thorium-228 0.321 0.12 0.08 PCI/G J J01 

SU4-41-022 F6C030186 EML A-01-R Thorium-230 0.731 0.18 0.04 PCI/G '= 
SU4-41-022 F6C030186 EML A-01-R Thorium-232 0.36 0.12 0.04 PCI/G J J0.1 

SU4-41-022 F6C030186 GAMMA Actinium 227 -0.08 0.22 0.32 PCIIG UJ T06, N02 

SU4-41-022 F6C030186 GAMMA Actinium 228 0.2' 0.18 0.39 PCI/G U T05 

SU4-41-022 F6C030186 GAMMA Americium 241 0.018 0.074 0.13 PCI/G UJ T06, N02 

SU4-41~022 F6C03018 AMMA Bismuth 214 0.36 0.15 0.29 PCI/G = 
SU4-41-022 F6C0301 AMMA Bismuth-207 -0.004 0.024 0.046 PCI/G UJ T06 

SU4-41-022 F6C030186 GAMMA Bismuth-210M -0.038 0.045 0.073 PCI/G UJ T06 

i SU4-41-022 F6C030186 GAMMA Cesium 137 0.014! 0.03 0.073 PCI/G UJ T06 

SU4-41-022 F6C030186 GAMMA Cobalt 60 0.008 .099 PCI/G UJ T06 

SU4-41-022 F6C030186 GAMMA Lead 210 DE 0.92 1.8 PCI/G UJ T06, N02 

SU4-41-022 F6C030186 GAMMA Lead 212 0.251 0.093 0.14 PC!IG = 
SU4-41-022 F6C030186 GAMMA Potassium 40 5.6 1.6 0.9 PCI/G = 
SU4-41-022 F6C030186 GAMMA Protactinium 231 0.09 0.8 1.5 PCI/G UJ T06, N02 

SU4-4f-022 F6C030186 GAMMA Radium (226) 0.361 0.15 0.29 PCI/G J T15 

SU4-41-022 F6C030186 GAMMA Radium 228 0.2! 0.18 0.39 PCIIG U T05 

SU4-41-022 F6C030186 GAMMA Thorium 229 -0.45! 0.48 0.76 PCI/G UJ 06, N02 

SU4-41-022 F6C030186 GAMMA Uranium 235 0.15 0.39 0.74 PCI/G UJ 06 

SU4-41-022 F6C030186 GAMMA Uranium 238 -0.18 0.75 1.3 PCI/G UJ 06 

SU4-41-023 F6C030186 EML A-01-R Plutonium-238 -0.009 0.028 0.062 IPCI/G UJ T06 

SU4-41-023 F6C030186 EMLA-01-R Plutonium"239/240 -0.004 0.024 0.049 PCI/G UJ T06 

SU4-41-023 F6C030186 EML A-01-R · Thorium-228 1.12l 0.24 0.07 PCI/G J J01 

SU4-41-023 F6C030186 EML A-01-R Thorium-230 0.81 0.2 0.05 PCI/G = 
SU4-41-023 F6C030186 EML A-01-R Thorium-232 1.o8l 0.23 0.05 PCIIG J J01 

SU4-41-023 F6C030186 GAMMA Actinium 227 -0.1 0.35 0.51 PCIIG UJ T06, N02 

SU4-41-023 F6C030186 GAMMA Actinium 228 0.66 0.46 0.74 PCI/G U T05 

SU4-41-023 F6C030186 GAMMA Americium 241 0.08 0.11 0.21 PCI/G UJ T06, N02 

SU4-41-023 F6C030186 GAMMA Bismuth 214 0.61 0.22 0.42 PCI/G = 
SU4-41-023 r6C·3·18r:: · Bismuth-207 0.007 0.046 0.09 PCI/G UJ T06 

SU4-41-023 Bismuth-210M 0.03 0.064 0.12 PCI/G UJ T06, N02 

SU4-41-023 Cesium 137 0.021 0.062 0.13 PCI/G UJ T06 

SU4-41-023 F6C030186 GAMMA Cobalt 60 -0.059 0.08 0.14 PCI/G UJ T06, N02 

SU4-41-023 F6C030186 GAMMA Lead 210 0.5 1.3 2.5 PCitGIUJ T06, N02 

SU4-41-023 F6C030186 GAMMA Lead 212 1 0.19 0.13 PCIIG = 
SU4-41-023 F6C030186 GAMMA Potassium 40 28 4.3 1 PCI/G = 
SU4-41-023 F6C030186 GAMMA Protactinium 231 -1.2 1.2 2 PCI/G UJ T06,N02 

SU4-41-023 F6C030186 GAMMA Radium (226) 0.61 0.22 0.42 PCI/G J T15 

SU4-41-023 F6C030186 GAMMA Radium 228 0.66 0.46 0.74 PCI/G U T05 

SU4-41-023 F6C030186 GAMMA Thorium 229 0.07 0.67 1.2 PCI/G UJ T06, N02 

SU4-41-023 F6C030186 GAMMA Uranium 235 0.3 0.61 1.1 PCI/G UJ T06 

SU4-41-023 F6C030186 GAMMA Uranium 238 0.9 1.1 2.1 PCI/G UJ T06 

SU4-41-023D F6C030186 EML A-01-R Plutoniuni-238 o.oo5! 0.023 0.049 PCI/G UJ T06 

SU4-41-023D F6C030186 EMLA-01-R Plutonium-239/240 -0.002 0.022 0.042 PCI/G UJ TOS 

SU4-41-023D F6C030186 EML A-01-R Thorium-228 1 0.23 0.09 PCI/G J J01 

SU4-41-023D F6C030186 EMLA-01-R Thorium-230 0.68 0.18 0.06 PCI/G = 
SU4-41-023D F6C030186 EMLA-01-R Thorium-232 0.95 0.22 0.06 PCI/G J J01 

SU4-41-023D F6C030186 GAMMA Actinium 227 1.48 0.47 0.82 PCIIG = 
SU4-41-023D F6C030186 GAMMA Actinium 228 0.78 0.39 0.45 PCI/G J T04 

SU4-41-023D F6C030186 GAMMA Americium 241 -0.14 0.15 0.24 PCI/G UJ T06, N02 

SU4-41-023D F6C030186 GAMMA Bismuth 214 0.68 0.27 0.4 PCI/G = 
SU4-41-023D F6C030186 GAMMA Bismuth-207 -0.009 0.052 0.092 PCI/G UJ. T06 

SU4-41-023D F6C0301B6 GAMMA Bismuth-210M 0.025 0.084 0.13 PCIIG UJ T06, N02 

SU4-41-023D F6C030186 GAMMA Cesium 137 0.004 0.062 0.12 PCI/G UJ T06 

lr13Y' 11} 
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SU4-41-026 F6C030186 EML A-01-R lPiutonium-238 0.128 0.081 0.066 PCIIG J T04 

SU4-41-026 F6C030186 EML A-01-R Plutonium-239/240 0 0 0.03 PCIIG U T05 

SU4-41-026 F6C030186 EML A-01-R Thorium-228 0.99 0.23 0.07 PCIIG J J01 

SU4-41-026 F6C030186 EMLA-01-R Thorium-230 0.89 0.21 0.05 PCI/G = 
SU4-41-026 F6C030186 EML A-01-R Thorium-232 1.02 0.23 0.06 PCI/G J J01 

SU4-41-026 F6C030186 GAMMA Actinium 227 0.93 0.34 0.61 'PCI/G = 
SU4-41-026 F6C030186 GAMMA Actinium 228 0.59 

~ 
0.26 'PCIIG = 

SU4-41-026 F6C030186 GAMMA Americium 241 0.12 0.18 PCIIG U T05,N02 

SU4-41-026 F6C030186 GAMMA Bismuth 214 0.51 0.23 0.18 PCI/G = 
SU4-41-026 F6C030186 GAMMA Bismuth-207 -0.035 0.041 0.065 PCIIG UJ T06 I 

!SU4-41-026 F6C030186 GAMMA Bismuth-210M -0.06 0.062 0.1 PCI/G UJ T06 

SU4-41-026 F6C030186 GAMMA. Cesium 137 0.013 0.051 PCI/G UJ T06 

SU4-41-026 F6C030186 GAMMA Cobalt 60 0.008 0.048 0.098 PCIIG UJ T06 

SU4-41-026 F6C030186 GAMMA Lead 210 0.7 1.3 2.4 PCI/G UJ T06, N02 

SU4-41-026 F6C030186 GAMMA Lead 212 0.56 0.16 0.13 PCI/G = 
SU4-41-026 F6C030~ 'GAMMA Potassium 40 16.5 3 0.8 PCI/G = 
SU4-41-026 F6C0301 'GAMMA Protactinium 231 0.4 1.1 2 PCIIG UJ T06,N02 

SU4-41-026 F6C030186 GAMMA Radium (226) 0.51 0.23 0.18 PCI/G J T15 

SU4-41-026 F6C030186 GAMMA Radium 228 0.59 0.26 0.26 PCI/G = 
SU4-41-026 F6C030186 GAMMA Thorium 229 -0.08 0.58 1 PCI/G UJ T06,N02 

SU4-41-026 F6C030186 GAMMA Uranium 235 -0.47 0.55 0.89 PCIIG UJ [T06 

I SU4-41-026 F6C030186 GAMMA Uranium 238 0.96 0.83! 1.6 PCI/G U T05 

SU4-41-027 IF6C030186 EML A-01-R Plutonium-238 0.067 0.062 0.071 PCI/G U T05 

SU4-41-027 !F6C030186 EMLA-01-R Plutonium-239/240 -0.002 0.02 0.04 PCI/G UJ T06 

SU4-41-027 F6C030186 EML A-01-R Thorium-228 0.27 0.12 0.1 PCI/G J J01 

SU4-41-027 F6C030186 EMLA-01-R Thorium-230 0.73 0.2 0.04 PCI/G = 
SU4-41-027 F6C030186 EML A-01-R Thorium-232 0.3 0.12 . 0.06 PCIIG J J01 

SU4-41-027 F6C030186 GAMMA Actinium 227 0.11 0.19 0.3 PCI/G UJ T06,N02 

SU4-41-027 F6C030186 GAMMA Actinium 228 0.2 0.14 0.3 PCI/G u T05 

SU4-41-027 F6C030186 GAMMA Americium 241 -0.083 o.of 0.12 PCIIG UJ T06,N02 

SU4-41-027 F6C030186 GAMMA Bismuth 214 0.41 0.1 0.2J PCI/G = 
SU4-41-027 ~AMMA -207 -0.016 0.023 0.037 PCI/G UJ IT06 

SU4-41-027 AMMA muth-210M -0.035 0.038 0.063 PCI/G 1UJ T06 

SU4-41-027 F6C030186 GAMMA Cesium 137 0.013 0.033 0.065 PCIIG UJ T06 

SU4-41-027 F6C030186IGAMMA Cobalt 60 0.004 0.034 0.07 PCI/G UJ T06 

SU4-41-027 F6C030186 GAMMA Lead 210 -0.26 0.84 1.5 PCIIG UJ T06, N02 

SU4-41-027 F6C030186 GAMMA Lead 212 0.189 0.051 0.07 PCIIG = 
SU4-41-027 F6C030186 GAMMA Potassium 40 5.5 1.1 0.6 PCI/G = 
SU4-41-027 F6C030186 GAMMA Protactinium 231 0.79 0.71 1.3 PCI/G U T05,N02 

SU4-41-027 F6C030186 GAMMA Radium (226) 0.41 0.13 0.23 PCI/G J T15 

SU4-41-027 F6C030_~ GAMMA 
1--· . 

Radium 228 0.2 0.14 0.3 PCI/G U T05 

SU4-41-027 F6C030186 GAMMA Thorium 229 -0.23 0.39 0.65 PCI/G UJ T06,N02 

SU4-41-027 F6C030186 GAMMA Uranium 235 0.39 0.36 0.69 PCI/G U T05 

SU4-41-027 F6C030186 GAMMA Uranium 238 0.57 0.67 1.3 PCI/G UJ T06 

SU4-41-028 F6C030186 EML A-01-R Plutonium-238 0.231 0.091' 0.04 PCI/G = 
SU4-41-028 F6C030186 EMLA-01-R Plutonium-239/240 -0.003 0.019 0.04 PCIIG UJ T06 

SU4-41-028 F6C030186 EML A-01-R Thorium-228 0.4 0.14 0.09 PCIIG J J01 

SU4-41-028 F6C030186 EML A-01-R Thorium-230 0.42 0.14 0.05 PCIIG J F01 

SU4-41-028 F6C030186 EML A-01-R Thorium-232 0.33 0.12 0.05 PCI/G J J01 

SU4-41-028 F6C030186 GAMMA Actinium 227 -0.14 0.18 0.25 PCI/G UJ T06,N02 

SU4-41-028 F6C030~AMMA Actinium 228 0.24 0.17 0.38 PCIIG U T05 

SU4-41-028 F6C0301 AMMA · Americium 241 0.046 0.07 0.13 PCI/G UJ T06,N02 

SU4-41-028 F6C030186 GAMMA Bismuth 214 0.35 0.14 0.27 PCI/G = 
SU4-41-028 F6C030186 GAMMA Bismuth-207 0.019 0.027 0.058 PCI/G UJ T06 
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F6C030186 GAMMA -0.042 0.055 PCI/G UJ T06 

SU4-41-028 F6C030186 GAMMA Cesium 137 0.002 0.039 0.076 PCI/G UJ T06 

SU4-41-028 F6C030186 GAMMA Cobalt 60 0.0005 0.023 0.055 PCI/G UJ T06 

SU4-41-028 F6C030186 GAMMA Lead 210 0.92 0.86 1.8 PCI/G U T05, N02 

SU4-41-028 F6C030186 GAMMA Lead 212 0.283 0.075 0.067 PCI/G = 

SU4-41-028 F6C030186 GAMMA Potassium 40 5.4 1.3 0.6 PCI/G = 

SU4-41-028 F6C030186 GAMMA Protactinium 231 -0.07 0.86 1.5 PCI/G UJ T06, N02 

SU4-41-028 F6C030186 GAMMA Radium (226) 0.35 0.14 0.27•PCI/G J T15 

SU4-41-028 F6C030186 GAMMA __ Radium 228 0.24 0.17 0.38 PCI/G U T05 ··-
SU4-41-028 F6C030186 GAMMA Thorium 229 -0.04 0.4 0.7 PCI/G UJ T06, N02 

SU4-41-028 F6C030186 GAMMA ~nium235 0.01 0.33 0.62 PCI/G UJ T06 

SU4-41-028 F6C030186 GAMMA nium 238 0.38 0.71 1.3 PCI/G UJ T06 

SU4-41-029 F6C030186 EML A-01-R Plutonium-238 -0.005 0.032 0.072 PCI/G UJ T06 

SU4-41-029 F6C030186 EML A-01-R Plutonium-239/240 -0.002 0.022 0.043 PCI/G UJ T06 

SU4-41-029 F6C030186 EML A-01-R Thorium-228 1.17 0.27 0.03 PCI/G J J01 

SU4-41-029 F6C030186 EML A-01-R Thorium-230 1.06 0.25 0.05 PCI/G = 

SU4-41-029 F6C030186 EML A-01-R Thorium-232 0.91 0.23 0.05 PCI/G J J01 

SU4-41-029 F6C030186 GAMMA Actinium 227 O.OE 0.26 0.41 PCI/G UJ T06, N02 

SU4-41-029 F6C030186 GAMMA ctinium 228 O.E 0:4 0.38 PCI/G J 

~N02 SU4-41-029 . F6C030186 GA um 241 0.02~ 0.084 0.16 PCI/G UJ 

SU4-41-029 F6C030186 GAMMA Bismuth 214 0.58 0.2 0.37 PCI/G = 

SU4-41-029 F6C030186 GAMMA Bismuth-207 0.015 0.041 0.081 PCI/G UJ T06 

SU4-41-029 F6C030186 iGAMMA Bismuth-21OM -0.058 0.047 0.073 PCI/G UJ T06 

SU4-41-029 F6C030186 .GAMMA Cesium 137 0.006 0.051 0.1 =>CI/G UJ T06 

SU4-41-029 F6C030186 GAMMA Cobalt 60 -0.029 0.053 0.098 'CI/G UJ T06 

SU4-41-029 F6C030186 GAMMA Lead 210 0.09 0.96 1.8 CI/G UJ T06,N02 

SU4-41-029 F6C030186 GAMMA Lead 212 0.71 0.15 0.15 CI/G = 

SU4-41-029 F6C030186 GAMMA Potassium 40 21.1 3.3 : 0.7 PCI/GI= 

SU4-41-029 F6C030186 GAMMA Protactinium 231 -1 1 1.7 PCI/G UJ T06,N02 

SU4-41-029 F6C030186 GAMMA Radium (22S) 0.58 0.2 0.37 PCI/G J T15 

SU4-41-029 F6C030186 GAMMA Radium 228 0.8 0.4 0.38 PCI/G J T04 

SU4-41-029 F6C030186 GAMMA Thorium 229 0.02 0.46 0.84 PCI/G UJ T06, N02 

SU4-41-029 F6C030186 GAMMA Uranium 235 -0.02 0.5 0.88 PCI/G UJ T06 

SU4-41-029 F6C030186 GAMMA Uranium 238 0.004 0.85 1.6 PCI/G UJ T06 

SU4-41-030 F6C030186 EML A-01-R Plutonium-238 0.084 0.065 0.059 PCI/G J T04 

SU4-41-030 F6C030186 EML A-01-R Plutonium-239/240 0.008 0.022 0.044 PCI/G UJ iT06 

SU4-41-030 F6C030186 EML A-01-R Thorium-228 1.15 0.26 0.07 PCI/G J J01 

SU4-41-030 F6C030186 EML A-01-R Thorium-230 0.91 0.22 0.03 PCI/G = 

SU4-41-030 F6C030186 EML A-01-R Thorium-232 1.37 o.G PCI/G J J01. 

SU4-41-030 F6C030186 GAMMA Actinium 227 -0.08 0.3 .53 PCIIG UJ T06, N02 

SU4-41-030 F6C030186 GAMMA Actinium 228 1.27 0.45 0.33 PCI/G = 

SU4-41-030 F6C030186 GAMMA Americium 241 -0.14 0.12 0.19 PCI/G UJ T06, N02 

SU4-41-030 F6C030186 GAMMA Bismuth 214 0.47 0.2 0.39 PCI/G = 

SU4-41-030 F6C030186 GAMMA Bismuth-207 0.013 0.045 0.089 PCI/G UJ T06 

SU4-41-030 F6C030186 GAMMA Bismuth-21OM -0.045 0.066 0.11 PCI/G UJ T06, N02 

SU4-41-030 F6C030186 GAMMA Cesium 137 -0.022 0.061 0.11 PCI/G UJ T06 

SU4-41-030 F6C030186 GAMMA Cobalt 60 0.019 0.049 0.11 PCI/G UJ T06, N02 

SU4-41-030 F6C030186 GAMMA Lead 210 -0.4 1.3 2.4 PCI/G UJ T06,N02 

SU4-41-030 F6C030186 GAMMA Le<!d 212 0.71 0.2 0.18 PCI/G = 

SU4-41-030 F6C030186 GAMMA Potassium 40 22.9 3.8 1.1 PCI/G = 

SU4-41-030 F6C030186 GAMMA Protactinium 231 -1.5 1.4 2.2 PCI/G UJ T06, N02 

SU4-41-030 F6C030186 GAMMA Radium (226) 0.47 0.2 0.39 PCI/G J T15 

SU4-41-030 F6C030186 GAMMA Radium 228 1.27 0.45 0.33 PCI/G = 

SU4-41-030 F6C030186 GAMMA Thorium 229 -0.34 0.64 1.1 PCI/G UJ T06,N02 
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SU4-41-030 1 PCI/G UJ T06 

SU4-41-030 F6C030186 GAMMA Uranium 238 1 1.2 2.2 PCI/G UJ T06 

SU4-41-031 F6C030186 EML A-01-R Plutonium-238 0.179 0.087 0.047 PCI/G = 

ISU4-41-031 F6C030186 EMLA-01-R Plutonium-239/240 0 0 0.031PCI/G u T05 

SU4-41-031 F6C030186 EML A-01-R Thorium-228 1.07 0.25 0.1 PCI/G J J01 

SU4-41-031 F6C030186 EMLA-01-R Thorium-230 0.75 0.2 0.08 PCI/G = 
SU4-41-031 F6C0301 L A-01- horium-232 1.02 0.24 0.04 PCI/G J J01 

SU4-41-031 F6C030186 GAMMA Actinium 227 1.06 0.41 0.69 PCIIG = 
SU4-41-031 F6C030186~~M~ 

1

Act;or2B 
0.43 ___ 0.45 0.4 PCI/G J T04 

SU4-41-031 F6C0301 AMMA Americium 241 0.02 0.14 0.21 PCI/G UJ T06, N02 

SU4-41-031 F6C03 214 0.56 0.25 0.37 PCIIG = 

SU4-41-031 F6C0301 MMA ismuth-207 0.004 0.035 0.066 PCI/G UJ T06 

SU4-41-031 F6C030186 MMA ismuth-210M -0.019 0.07 0.12 PCI/G UJ T06, N02 

SU4-41-031 F6C030186 GAMMA Cesium 137 0.05 r· 0.063 0.12 PCIIG UJ T06 

SU4-41-031 F6C03018 '"' .... A Cobalt 60 -0.025 0.062 0.11 PCI/G UJ T06, N02 

SU4-41-031 F6C03018 GAMMA Lead 210 1 1.3 2.4 PCI/G UJ T06,N02 

SU4-41-031 F6C03018 GAMMA Lead 212 0.57 0.16 0.15 PCI/G = 

SU4-41-031 F6C03018 Q_AMMA Potassium 40 20.8 3.2 0.7 PCI/G = 

SU4-41-031 F6C030~ Protactinium 231 0.6 1.4 2.2 PCI/G UJ T06, N02 

SU4-41-031 F6C0301 Radium (226) 0.56 0.25 0.37 PCIIG J T15 

SU4-41-031 F6C030186 GAMMA Radium 228 0.43 0.45 0.4 PCI/G J T04 

SU4-41-031 F6C030186 GAMMA Thorium 229 -0.08 0.63 1.1 PCI/G UJ T06,N02 

SU4-41-031 F6C030186 GAMMA Uranium 235 -0.33 0.66 1.1 PCI/G UJ T06 

SU4-41-031 F6C030186 GAMMA Uranium 238 0.87 0.95 2 PCI/G UJ T06 

·SU4-41-032 F6C030186 EML A-01-R Plutonium-238 0.016 -~ 0.047 PCI/G UJ T06 

SU4-41-032 F6C030186 EMLA-01-R Plutonium-239/240 0.008 0.021 0.041 PCI/G UJ .. T06 

SU4-41-032 F6C0301~ MLA-01-R Thorium-228 0.82 0.22 0.1 PCI/G J J01 

SU4-41-032 F6CO -01-R Thorium-230 0.81 0.21 0.06 PCI/G = 

SU4-41-032 F6C030186 EMLA-01-R Thorium-232 0.85 0.21 0.06 PCI/G J J01 

SU4-41-032 F6C030186 GAMMA Actinium 227 -0.14 0.22 0.29 PCI/G UJ T06,N02 

SU4-41-032 F6C030186 GAMMA Actinium 228 0.64 0.27 0.54 PCI/G = 

SU4-41-032 F6C030186 GAMMA Americium 241 -0.031 0.077 0.14 PCI/G UJ T06, N02 

SU4-41-032 F6C030186 GAMMA Bismuth 214 0.38 o:15 0.3 PCI/G = 

SU4-41-032 F6C030186 GAMMA Bismuth-207 -0.004 0.04 0.074 PCI/G UJ T06 

SU4-41-032 F6C030186 GAMMA Bismuth-21OM 0.006 0.047 0.088 PCI/G UJ T06 

SU4-41-032 F6C030186 GAMMA Cesium 137 0.018 0.051 0.1 PCI/G UJ T06 

SU4-41-032 F6C030186 GAMMA Cobalt 60 -0.05 0.053 0.087 PCIIG UJ T06 

SU4-41-032 F6C030186 GAMMA Lead 210 0.16 0.92 1.7 PCIIG UJ T06, N02 

SU4-41-032 F6C030186 GAMMA Lead 212 0.5 0.11 0.09 PCIIG = 

SU4-41-032 F6C030186 GAMMA Potassium 40 19.6 3.2 0.6 PCI/G = 

SU4-41-032 F6C030186 GAMMA Protactinium 231 -0.05 0.9 1.6 PCI/G UJ T06,N02 

SU4-41-032 F6C030186 GAMMA Radium (226) 0.38 0.15 0.3 PCIIG J T15 

SU4-41-032 F6C030186 GAMMA Radium 228 0.64 0.27 0.54 PCIIG = 

SU4-41-032 F6C030186 GAMMA Thorium 229 0.22 0.49 0.9 PCIIG UJ T06,N02 

SU4-41-032 F6C030186 GAMMA Uranium 235 0.3 0.43 0.81 PCIIG UJ T06 

SU4-41-032 F6C030186 GAMMA Uranium 238 0.81 0.72 1.4 PCI/G U T05 

SU4-41-033 F6C030186 EML A-01-R Plutonium-238 0.01 . 0.032 0.058 PCIIG UJ T06 

SU4-41-033 F6C030186 EML A-01-R Plutonium-239/240 0.008 0.021 0.04 PCI/G UJ T06 

SU4-41-033 F6C030186 EMLA-01-R Thorium-228 0.58 0.17 0.08 PCIIG J J01 

SU4-41-033 F6C030186 EML A-01-R Thorium-230 0.83 0.21 0.06 PCI/G = 

SU4-41-033 F6C030186 EML A-01-R Thorium-232 0.53 0.16 0.03 PCIIG J J01 

SU4-41-033 F6C030186 GAMMA Actinium 227 0.22 0.2 0.38 PCIIG U T05,N02 

SU4-41-033 F6C030186 GAMMA Actinium 228 0.71 0.28 0.57 PCI/G = 

SU4-41-033 F6C030186 GAMMA Americium 241 0.073' 0.09 0.17 PCIIG UJ T06, N02 
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F6C030186 GAMMA Bismuth 214 0.44 0.15 0.31 PCI/G 

SU4-41-033 F6C03018 GAMMA Bismuth-207 0.02 0.037 0.074 PCI/G UJ T06 

SU4-41-033 F6C030186IGAMMA Bismuth-21OM -0.042 0.05 0.082 PCI/G UJ T06 

SU4-41-033 F6C030186 GAMMA Cesium 137 -0.003 0.044 0.083 PCIIG UJ T06 

SU4-41-033 F6C030186 GAMMA Cobalt 60 0.048. ' 0.048 0.12 PCI/G U T05, N02 

SU4-41-033 F6C030186 GAMMA Lead 210 -0.2. 1.1 1.9 PCIIG UJ T06, N02 

SU4-41c033 F6C030186 GAMMA Lead 212 0.421 0.12 0.13 PCI/G = 

SU4-41-033 F6C030186 GAMMA Potassium 40 14.4 2.5 0.6 PCIIG = 

SU4-41-033 F6C030186 GAMMA Protactinium 231' 0.5 1.1 2.1 PCI/G UJ T06, N02 

SU4-41-033 F6C030186 GAMMA Radium (226) 0.44 0.15 0.31 PCI/G J T15 

SU4-41-033 F6CO Radium 228 0.71 0.28 0.57 PCI/G = 

SU4-41-033 F6CO AMMA Thorium 229 0.43 0.5 0.96 PCIIG UJ T06, N02 

SU4-41-033 F6C03 AMMA Uranium 235 0.17 0.49 0.91 PCI/G UJ T06 

SU4-41-033 F6C03 AMMA Uranium 238 0.43 ., 0.88 1.6 PCIIG UJ T06 

SU5-410-001 F6C31040 EML A-01-R Plutonium-238 19 2.4 0.06 PCIIG '= 

SU5-410-001 F6C310402 EML A-01-R Plutonium-239/240 0.103 0.069 0.028 PCIIG J J01, T04 

SU5-410-001 F6C310402 EML A-01-R Thorium-228 0.39 0.13 0.05 PCI/G = -
SU5-410-001 F6C310402 EML A-01-R Thorium-230 0.8 0.19 0.04 PCIIG = 

SU5-410-001 F6C310402 EML A-01-R m-232 0.681 0. 0.03 PCIIG = 

SU5-410-001 F6C3 GAMMA Actinium 227 0.21 0. 0.36 PCIIG UJ T06, N02 

SU5-410-001 F6C31040 GAMMA Actinium 228 0.491 0.19 0.14 PCIIG J J01 

SU5-41 0-001 F6C31040 GAMMA Americium 241 0.151 0.095 0.14 PCI/G J T04 

SU5-41 0-001 iF6C31040 GAMMA Bismuth 214 0.5_I 0.15 0.11 PCI/G = 

SU5-410-001 F6C31040 GAMMA Bismuth-207 -0. 0.032 0.057 PCIIG UJ T06 

SU5-410-001 F6C310402 GAMMA Bismuth-210M - 0.046 0.077 PCIIG UJ T06 - --
S U5-410-001 F6C310402 GAMMA Cesium 137 0.019 0.04 0.078 PCIIG UJ T06 

SU5-41 0-001 F6C310402 GAMMA Cobalt 60 -0.029 0.04 0.068 PCIIG UJ T06 

SU5-410-00 1 F6C3~AMMA Lead 210 0.~ t 0.92 1.7 PCIIG U T05, N02 

SU5-410-001 F6C31040 GAMMA Lead 212 0.442 0.083 0.099 PCIIG = 

SU5-410-001 F6C310402 GAMMA Potassium 40 9.6 1.7 0.6 PCI/G = -
SU5-41 0-001 F6C310402 GAMMA Protactinium 231 0.06 0.94 1.7 PCIIG UJ T06, N02 

SU5-410-001 F6C310402 GAMMA Radium (226) 0.57 0.15 0.11 PCI/G J T15 

SU5-410-001 F6C310402 GAMMA Thorium 229 0.03 0.44 0.79 PCIIG UJ T06, N02 

SU5-41 0-001 F6C310402 GAMMA Uranium 235 -0.42 0.43 0.69 PCIIG UJ T06 

SU5-41 0-001 F6C310402 GAMMA Uranium 238 0.65 0.86 1.4 PCIIG UJ T06 

S U5-41 0-002 F6C310402 EML A-01-R Plutonium-238 19.8 2.4 0.07 PCIIG = 

SU5-410-002 F6C310402 EML A-01-R Plutonium-239/240 0.141 0.077 0.025 PCIIG J J01, T04 

SU5-41 0-002 F6C310402 EMLA-01-R Thorium-228 0.63 0.17 0.06 PCIIG = 

SU5-410-002 F6C310402 EML A-01-R Thorium-230 1.06 0.23 0.04 PCIIG = 

S U5-41 0-002 F6C310402 EML A-01-R Thorium-232 0.53 0.15 0.05 PCIIG = 

SU5-41 0-002 F6C310402 GAMMA Actinium 227 -0.02 0.21 0.31 PCIIG UJ T06, N02 

SU5-410-002 F6C310402 GAMMA Actinium 228 0.66 0.24 0.45 PCI/G
1
J J01 

SU5-410-002 F6C310402 GAMMA Americium 241 0.04 0.068 0.13 PCIIG UJ T06, N02 

SU5-41 0-002 F6C310402 GAMMA Bismuth 214 0.76 0.14 0.09 PCIIG = 

SU5-41 0-002 F6C310402 GAMMA Bismuth-207 0.013 0.03 0.058 PCIIG UJ T06 

SU5-41 0-002 F6C310402 GAMMA Bismuth-21OM -0.028 0.037 0.063 PCIIG UJ T06 -
SU5-41 0-002 F6C310402 GAMMA Cesium 137 0.02 0.03 0.061 PCI/G UJ T06 

SU5-410-002 F6C310402 GAMMA Cobalt 60 0.012 0.038 0.083 PCIIG UJ T06 

SU5-41 0-002 F6C310402 GAMMA Lead 210 1.67 0.85 1.7 PCI/G U T05, N02 

SU5-41 0-002 F6C310402 GAMMA Lead 212 0.4 0.1 0.11 PCI/G = 

SU5-41 0-002 F6C310402 GAMMA Potassium 40 10.7 1.6 0.6 PCIIG = 

SU5-410-002 F6C310402 GAMMA Protactinium 231 -0.89 0.82 1.3 PCIIG UJ T06,N02 

SU5-41 0-002 F6C310402 GAMMA Radium (226) 0.76 0.14 0.09 PCIIG J T15 

SU5-41 0-002 F6C310402 GAMMA Thorium 229 0.18 0.4 0.74 PCIIG UJ T06,N02 
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F6C310402 GAMMA Bismuth-21OM -0.042 0.049 O.Q7S PCI/G UJ T06 · 

SU5-41 0-005 F6C310402 GAMMA Cesium 137 -0.021 0.045 0.076 PCI/G UJ T06 

SU5-410-005 F6C310402 GAMMA Cobalt 60 -0.031 0.032 0.048 PCI/G UJ TOS 

SU5-41 0-005 F6C310402 GAMMA Lead 210 I 0.77 0.91 1.7 PCI/G UJ T06,N02 

SU5-410-005 F6C310402 GAMMA Lead 212 0.44 0.12 0.13 PCI/G = 

SU5-410-005 F6C310402 GAMMA Potassium 40 11.9 1.8 0.6 PCI/G = 

SU5-410-005 F6C310402 GAMMA Protactinium 231 -0.45 0.91 1.5 PCI/G UJ T06,N02 

SU5-410-005 F6C310402 GAMMA Radium (226) 0.67 0.18 0.32 PCIIG J T15 

SU5-41 0-005 F6C310402 GAMMA Thorium 229 0.19 0.47 0.86 PCIIG UJ T06,N02 

SU5-41 0-005 F6C310402 GAMMA Uranium 235 -0.17 0.47 0.8~ PCI/G UJ T06 

SU5-41 0-005 F6C310402 GAMMA Uranium 238 -0.32 0.8 1.4 IPCI/G UJ T06 

SU5-41 0-006 F6C310402 EML A-01-R Plutonium-238 30.3 3.6 0.07 PCI/G = 

SU5-41 0-006 F6C310402 EML A-01-R Plutonium-239/240 0.197 0.091 0.047 PCI/G J J01 

SU5-41 0-006 F6C310402 EML A-01-R Thorium-228 0.7 0.19 0.06 PCIIG = 

SU5-41 0-006 F6C310402 EML A-01-R Thorium-230 0.86 0.21 0.05 PCI/G = 

SU5-41 0-006 F6C310402 EML A-01-R Thorium-232 0.51 0.16 0.03 PCI/G = 

SU5-41 0-006 F6C310402 GAMMA Actinium 227 0.5 0.15 0.25 [PCI/G = 

I SU5-41 0-006 F6C310402 GAMMA Actinium 228 0.4 0.19 O.~~~G J J01 

SU5-41 0-006 F6C310402 GAMMA Americium 241 0.099 0.071 0.1 PCI/G U T05, N02 

SU5-41 0-006 F6C310402 GAMMA Bismuth 214 0.48 0.12 0.2 PCI/G = 

SU5-41 0-006 F6C~~ Bismuth-207 -0.0001 0.026 0.04 PCI/G UJ T06 

SU5-41 0-006 F6C3 Bismuth-210M 0.009 0.036 0.059 PCI/G UJ T06 

SU5-41 0-006 F6C310402 GAMMA Cesium 137 0.02 0.04 0.08 PCI/G UJ T06 

S U5-41 0-006 F6C310402 GAMMA Cobalt 60 0.018 0.039 0.083 PCI/G UJ T06 

~~0-006 F6C310402 GAMMA Lead 210 1.06 0.72 1.4 PCI/G U T05,N02 

SU5-41 0-006 F6C31 0402 GAMMA Lead 212 0.426 0.073 0.07 PCI/G = 

SUS-41~310402 GAMMA. Potassium 40 8 1.3 0.4 PCI/G = 

SU5-410-00 6C310402 GAMMA Protactinium 231 -0.56 0.71 

~ ~ 
UJ , N02 

SU5-41 0-006 6C31 0402 GAMMA Radium (226) 0.48 0.12 J T15 0 G 

SU5-41 0-006 F6C310402 GAMMA Thorium 229 I -0.03 0.37 0.65 PCI/G UJ T06,N02 

SU5-41 D-006 F6C310402 GAMMA Uranium 235 0.06 0.33 0.59 PCI/G UJ T06 

SU5-41 0-006 F6C310402 GAMMA Uranium 238 0.63 0.63 1.2 PCI/G U T05 

SU5-41 0-007 F6CJ10402 EML A-01-R Pluton ium-238 42 5 0.07 PCI/G = 

SU5-41 0-007 F6C310402 EMLA-01-R Plutonium-239/240 0.78 0.2 0.04 PCI/G J J01 

SU5-41 0-007 F6C310402 EML A-01-R Thorium-228 0.5 0.15 0.06 PCI/G = 

SU5-41 0-007 F6C310402 EML A-01-R Thorium-230 0.68 0.18 0.04 PCI/G = 

SU5-41 0-007 iF6C310402 EML A-01-R Thorium-232 0.49 0.15 0.05 PCI/G'= 

SU5-410-007 F6C310402 GAMMA Actinium 227 0.08 0.22 0.36 PCI/G UJ T06,N02 

SU5-410-007 F6C310402 GAMMA Actinium 228 0.26 0.23 PCI/G UJ J01, T05 

SU5-41 0-007 F6C310402 GAMMA Americium 241 0.48 0.14 PCI/G = 

SU5-410-007 F6C310402 GAMMA Bismuth 214 0.59 0.15 0.32 PCI/G = 

SU5-41 0-007 F6C310402 GAMMA Bismuth-207 0.03 0.032 0.068 PCI/G
1
UJ TOS 

SU5-41 0-007 F6C310402 GAMMA Bismuth-210M -0.046 0.045 0.071 PCI/G UJ TOS 

SU5-41 0-007 F6C310402 GAMMA Cesium 137 0.022 0.043 0.088 PCI/G UJ T06 

SU5-41 0-007 F6C310402 GAMMA Cobalt 60 0.007 0.043 0.09 PCI/G UJ TOS 

SU5-41 0-007 F6C310402 GAMMA Lead 210 0.4 1 2 PCI/G UJ T06, N02 

SU5-41 0-007 F6C310402 GAMMA Lead 212 0.254 0.096 0.12 PCI/G = 

SU5-41 0-007 F6C310402 GAMMA Potassium 40 7.1 1.6 1 PCI/G = 

SU5-41 0-007 F6C310402 GAMMA Protactinium 231 0.01 0.81 1.5 PCI/G UJ TOS, N02 

SU5-41 0-007 F6C310402 GAMMA Radium (226) 0.59 0.15 0.32 PCI/G J T15. 

SU5-41 0-007 F6C310402 GAMMA Thorium 229 0.28 0.46 0.86 PCIIG UJ T06,N02 

SU5-41 0-007 F6C310402 GAMMA Uranium 235 0.12 0.43 0.75 PCI/G UJ TOS 

SU5-41 0-007 F6C310402 GAMMA Uranium 238 1 1 1.5 PCI/G U T05 

SU5-41 0-008 F6C310402 EML A-01-R Plutonium-238 13.7 1.6 0.05 PCIIG = 
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SU5-41D-008 IF6C310402 EML A-01-R 'Piutonium-239/240 0.168 0.081 0.044 PCI/G J J01 

SU5-41 D-008 F6C310402 EML A-01-R Thorium-228 0.55 0.16 0.06 PCI/G = 

SU5-41D-008 F6C310402 EML A-01-R Thorium-230 0.59 0.17 0.05 PCI/G = 

SU5-41 D-008 F6C310402 EML A-01-R Thorium-232 0.65 0.18 0.04 PCI/G = 

SU5-41 D-008 F6C310402 GAMMA Actinium 227 0.39 0.24 0.39 PCI/G u T05, N02 

SU5-41 D-008 F6C310402 GAMMA Actinium 228 0.41 0.2 0.24 PCI/G J J01 

SU5-41 D-008 F6C310402 GAMMA Americium 241 0.114 0.05 0.13 PCI/G U T05,N02 

SU5-41 D-008 F6C310402 GAMMA Bismuth 214 0.32 0.13 0.2 PCI/G = 

SU5-41D-008 F6C310402 GAMMA Bismuth-207 0.006 0.028 0.051 PCI/G UJ T06 

SU5-41 D-008 F6C310402 GAMMA Bismuth-210M -0.062 0.04 0.061 PCI/G UJ T06 

SU5-41 D-008 F6C310402 GAMMA 

= 
£esium 137 0.005 0.032 0.061 PCI/G UJ T06 

S U5-41 D-008 F6C310402 GAMMA Cobalt 60 0.014 0.031 0.066 PCI/G UJ T06 

SU5-41 D-008 F6C310402 GAMMA Lead 210 0.05 0.88 1.6 PCI/G UJ T06, N02 

SU5-41 D-008 F6C310402 GAMMA Lead 212 0.324 0.091 0.099 PCIIG = - --
SU5-41D-008 F6C310402 GAMMA Potassium 40 8.7 1.5 0.6 PCI/G = 

SU5-41 D-008 F6C310402 GAMMA 'Protactinium 231 0.05 0.75 1.3 PCI/G UJ T06,N02 r--- -
SU5-41 D-008 F6C3t0402 GAMMA Radium (226) 0.32 0.13 0.2 PCI/G J T15 

SU5-41 D-008 F6C310402 GAMMA Thorium 229 -0.04 0.4 0.66 PCIIG UJ T06,N02 

SU5-41 D-008 F6C310402 GAMMA Uranium 235 · -0.34 0.38 0.6 PCI/G UJ T06 

SU5-41 D-008 F6C310402 GAMMA Uranium 238 -0.1 0.79 1.2 PCI/G UJ T06 

SU5-41 D-009 F6C310402 EML A-01-R Plutonium-238 15.1 1.9 0.06 PCI/G 

SU5-41 D-009 F6C310402 EML A-01-R · Plutonium-239/240 0.29 0.11 o.~J J01 

SU5-41 D-009 F6C310402 EML A-01-R Thorium-228 0.58 0.16 0.05 P 1/G = 

SU5-41 D-009 F6C310402 EMLA-01-R Thorium-230 0.75 0.19 0.04 PCI/G = 

SU5-41 D-009 IF6C310402 EML A-01-R Thorium-232 0.33 0.12 0.05 PCI/G = 

SU5-41 D-009 F6C310402 GAMMA ~m227 -0.03 0.18 aUJ T06, N02 

SU5-41 D-009 F6C310402 GAMMA m 228 0.33 0.2 UJ J01, T05 

SU5-41 D-009 F6C310402 GAI\IIMA Americium 241 0.041 0.065 UJ T06,N02 

SU5-41 D-009 F6C310402 GAMMA Bismuth 214 0.4 0.11 0.23 PCI/G = 

SU5-41 D-009 F6C310402 GAMMA Bismuth-207 0.018 0.025 0.051 PCI/G UJ T06 

SU5-41 D-009 F6C310402 GAMMA Bismuth-210M 0.005 0.038 0.068 PCI/G UJ T06 

SU5-41 D-009 F6C310402 GAMMA Cesium 137 0.005 0.037 0.068 PCI/G UJ T06 

SU5-41 D-009 F6C310402 GAMMA Cobalt 60 0.012 0.031 0.068 PCI/G UJ T06 

SU5-41 D-009 F6C310402 GAMMA Lead 210 0.81 0.7 1.2 PCI/G U T05,N02 

SU5-41D~AMMA Lead 212 0.292 0.082 0.1 PCI/G = 

SU5-41 D- F6C AMMA Potassium 40 7.2 1.2 0.7 PCIIG = 

SU5-41 D-009 F6C310402 GAMIV!A Protactinium 231 -0.9 0.74 1.1 PCI/G UJ T06,N02 

SU5-41 D-009 F6C310402 GAMMA Radium (226) 0.4 0.11 0.23 PCI/G J T15 

SU5-41 D-009 F6C310402 GAMMA Thorium 229 -0.11 0.35 0.62 PCI/G UJ T06,N02 

SU5-41 D-009 F6C310402 GAMMA Uranium 235 -0.04 0.33 0.58 PCIIG UJ T06 

SU5-41 D-009 F6C310402 GAMMA Uranium 238 0.14 0.58 1.1 PCI/G UJ T06 

SU5-41D-010 F6C310402 EML A-01-R Plutonium-238 1.21 0.26 0.05 PCI/G = 

SU5-41D-010 F6C310402 EML A-01-R Plutonium-239/240 0.024 0.037 0.052 PCI/G UJ J01, T06 

SU5-41D-01 0 F6C310402 EML A-01-R Thorium-228 0.76 0.2 0.05 PCI/G = 

SU5-41D-010 F6C310402 EML A-01-R Thorium-230 0.8 0.2 0.05 PCI/G : 

SU5-41D-010 F6C310402 EML A-01-R Thorium-232 0.86 0.21 0.04 PCI/G = 

SU5-41D-010 F6C310402 GAMMA Actinium 227 0.05 0.27 0.41 PCI/G UJ T06, N02 

SU5-41D-010 F6C310402 GAMMA Actinium 228 1.06 0.39 0.33 PCI/G J J01 

SU5-41 D-01 0 F6C310402 GAMMA Americium 241 0.006 0.09 0.16 PCI/G UJ T06, N02 

SU5-41 D-01 0 F6C310402 GAMMA Bismuth 214 0.98 0.21 0.41 PCI/G = 

SU5-41D-010 F6C310402 GAMMA Bismuth-207 -0.031 0.041 0.067 PCI/G UJ T06 

SU5-41D-010 F6C310402 GAMMA Bismuth-210M 0.048 0.056 0.11 PCI/G UJ T06, N02 

SU5-41 D-01 0 F6C310402 GAMMA Cesium 137 0.014 0.054 0.11 PCI/G UJ T06 

SU5-41D-O 1 0 F6C310402 GAMMA Cobalt 60 -0.021 0.056 0.11 PCI/G UJ T06, N02 
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GAMMA Lead 210 -0.3 1.2 2 PCI/G UJ T06, N02 

SU5-41 0-010 F6C310402 GAMMA Lead 212 0.88 0.2 0.15 PCI/G = 
SU5-410-010 F6C310402 GAMMA Potassium 40 27 3.1 1.1 PCI/G = 
SU5-41 0-010 F6C310402iGAMMA Protactinium 231 -0.2 1.1 1.9 PCI/G UJ T06, N02 

SU5-41 0-010 F6C310402 GAMMA 
1 
Radium {226) 0.98 0.21 0.41 PCI/G J T15 

SU5-41 0-010 F6C310402 GAMMA Thorium 229 -0.006 0.54 0.95 PCI/G UJ T06,N02 

SU5-410-010 F6C310402 GAMMA Uranium 235 -0.31 0.54 0.89 PCI/GIUJ T06 

SU5-410-010 6C310402 GAMMA Uranium 238 0.56 0.89 1.7 PCI/G UJ T06 

SU5-41 0-011 F6C310402 EML A-01-R Plutonium-238 20 Vi 0.05 PCI/G = 
SU5-41 0-011 F6C310402 EMLA-01-R Plutonium-239/240 0.22 0.099 0.027 PCIIG J J01 

SU5-410-011 F6C310402 EMLA-01-R Thorium-228 0.52 0.16 0.07 PCI/G = 
SU5-410-011 F6C31040? ML A-01-R Thorium-230 0.89 0.22 0.06 PCIIG = 

SU5-410-011 F6C310402 MLA-01-R Thorium-232 0.75 0.19 O.OE PCIIG = 

SU5-41 0-011 F6C31040~ .:iAMMA Actinium 227 0.09 0.21 

0~ 
UJ T06, N02 

SU5-410-011 F6C310402 GAMMA Actinium 228 0.38 '0.22 0. CIIG UJ J01, TOS 

SUS-41 0-011 F6C31040 ericium 241 0.042 0.078 0.1 UJ ITos, N02 

SUS-41 0-011 F6C310402 GAMMA Bismuth 214 0.57 0.17 0.31 PCIIG = 

SUS-41 0-011 F6C310402 GAMMA Bismuth-207 0.0002 0.029 0.054 PCIIG UJ T06 

SUS-4 ~6C310402 GAMMA Bismuth-21OM -0.007 0.041 0.074 PCI/G UJ T06 

. SUS-41 - F6C31 040 GAMMA Cesium 137 0.027 0.037 0.079 PCI!G 1UJ T06 

SUS-410-011 F6C31040 GAMMA Cobalt 60 0.037 0.04 0.094 PCI!G UJ T06 

SUS-410-011 F6C31040 GAMMA Lead 210 1.06 0.98 2 PCIIG U TOS, N02 

SUS-41 0-011 F6C310402 GAMMA Lead 212 0.39 0.1<! 0.13 PCIIG = 
SUS-41 0-011 F6C31040 Potassium 40 9.6 1.6 0.7 PCI/G -

SUS-410-011 F6C310402 GAMMA Protactinium 231 -0.66 0.81 i 1.3 PCI/G UJ T06, N02 

SUS-41 0-011 F6C310402 GAMMA Radium {226) 0.57 0.17 0.31 PCIIG J T15 

SU5-410-011 C310402 GAMMA Thorium 229 0.02 0.47 0.81 PCI/G UJ T06, N02 

SUS-41 0-011 C310402 GAMMA Uranium 235 0.16 0.4 0.75 PCIIG UJ T06 

SU5-41 0-011 F6C310402 1GAMMA Uranium 238 0.69 0.78 1.4 PCI/G UJ T06 

SUS-410-012 F6C31o4o2 iEML A-01-R Plutonium-238 17.61 2.1 0.06PCIIG = 

SU5-410-012 F6C310402 EMLA-01-R Plutonium-239/240 0.3 0.11 0.05 J J01 

SUS-410-012 F6C310402 EML A-01-R Thorium-228 0.37 0.13 

SU5-410-012 F6C310402 EMLA-01-R Thorium-230 0.7 0.19 -
SUS-410-012 F6C310402 EML A-01-R Thorium-232 0.34 0.12 0.0 = 
SUS-410-012 F6C310402 GAMMA Actinium 227 0.05 0.18 0. UJ T06, N02 

SUS-410-012 F6C310402 GAMMA Actinium 228 0.57 0.23 0.1 iJ J01 

SUS-41 0-012 F6C310402 GAMMA Americium 241 0.027 0.079 0.14 1/G UJ T06, N02 

SUS-410-012 F6C310402 GAMMA Bismuth 214 0.39 0.14 0.27 PCIIG = 
SUS-410-01 6C310402 G~uth-207 0.007 0.03 0.058 PCIIG UJ T06 

SUS-41 0-012 F6C310402 GAMMA uth-210M 0.016 0.037 O.o? PCIIG UJ T06 

SUS-41 0-012 F6C310402 GAMMA Cesium 137 0.024 0.037 0.076 PCI!G .UJ T06 

SU5-410-012 F6C310402 GAMMA Cobalt 60 0.003 0.032 0.068 PCI/G UJ T06 

SUS-41 0-012 F6C310402 GAMMA Lead 210 . -0.06 0.96 1.8 PCIIG UJ T06, N02 

SU5-41 0-012 F6C310402 GAMMA Lead 212 . 0.28 0.11 0.1 PCI/G = 
SUS-410-012 F6C310402 GAMMA Potassium 40 7.9 1.4 0.6 IPCIIG = 
SU5-41D-012 F6C310402 GAMMA Protactinium 231 -0.1 0.79 1.4 PCIIG UJ T06,N02 

SU5-410-012 F6C310402 GAMMA Radium {226) 0.39 0.14 0.27 PCIIG J T15 

SU5-41 0-012 F6C310402 GAMMA Thorium 229 -0.26 0.43 0.71 PCIIG UJ T06, N02 

SUS-41 0-012 F6C310402 GAMMA Uranium 235 0.13 0.4 0.74 PCI/G UJ T06 

SUS-41 0-012 F6C310402 GAMMA Uranium 238 0.21 0.72 1.3 PCIIG·UJ T06 

SUS-41 0-013 F6C310402 EML A-01-R Plutonium-238 25.4 3 0.07 PCIIG = 
SUS-410-013 F6C310402 EML A-01-R Plutonium-239/240 0.213 0.096 0.026 PCIIG J J01 

SU5-410-013 F6C310402 EML A-01-R Thorium-228 0.42 0.14 0.07 PCIIG = 
SU5-410-013 F6C310402 EML A-01-R Thorium-230 0.88 0.21 0.03 PCIIG = 
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SU5-410-013 FGC310402 EMLA-01-R Thorium-232 0.47 0.15 0.03 PCI/G = . 

rS~U~5_-4_1~0--0~1~3--rF~G~C~3_1~ ~~A~M~M~A __ _,~A~ct~in~iu~m~2~2~7----~---~0~.0~1~---0~.~174---~0.~2~G~P~C~I/~G+U~J~----~TO~G~,~N~02~~ 
SU5-410-013 FGC3104 GAMMA Actinium 228 0.58 0.22 0.18 PCI/G J J01 

SU5-410-013 FGC310402 GAMMA Americium 241 0.123 0.07 0.14 PCI/G U T05, N02 

SU5-410-013 FGC310402 GAMMA Bismuth 214 0.57 0.14 0.27 PCI/G = 

SU5-410-013 FGC310402 GAMMA Bismuth-207 0.02 0.027 0.055 PCI/G UJ TOG 

rS~U~5~-4~1~0--0~1~3--rF~G~C~3_10~4~0~2rG~A~M~MA~---+B_is~m~u~th~-~2~10~M~-+----O~-~OO~G+-·--~o~.0~3~5 O.OG2~P~C~I/G~U~J~----+T~O~G~----~ 

rS~U~5~-4~1~0--0~1~3--rF~G~C~3~10~4~0~2rG~A~M~M~A~--~C~e~s~iu~m~1~3~7----+----0~·~03~5+---~0~.0~3~9~~P~C~I/G~U~J~----+T~O~G~----~ 
SU5-410-013 FGC3:..1~0_4;_0~2::.r::G~A:.:.:M.:.:.MA;...:-_--r:C..:.o:..ba:..lt~G~0~--+---:0:;.;.0~0;.;:9+---..;:0.:..:..0;.;:3'--l7-~0:;.;.0:..:.7.::.9j-:-P~C..:.II..::G+U.::.J::..... ___ +T;:.;OG:.-. __ --I 
SU5-410-013 FGC310402 GAMMA Lead 210 0.22 0.79 1.5 PCI/G UJ TOG, N02 

SU5-410-013 FGC310402 GAMMA Lead 212 0.301 0.083 0.089 PCI/G = 

·rS~U~5--4:..:.1.::.0~-0..:.1.::.3~:..:.FG:..C~3:..:.1~04C 3:..'A..:.M..:.MA~---rP..:.o~ta;.;:s~si.::.um~4.::.0~-r--~7:..:..9~----..:.1;.;:.3r---~0.~7P~C..:.I/~G+=-------+------~ 
rS_U_5_-4_1_0_-0_1_3~_FG~C_3_1_04_~C 3:..'A..:.M~MA~---+P~Ir;.;:o;_;ta;.;:ct~in.:.:.iu:..m:;.;.::.23:..1~-----.::.0.=28~--~0:..:..G.::.8~---1~.2~P=C;;.;I/G~U~J~----+T~O~G~,~N.::.02:.-._~ 
SU5-410-013 FGC3104C 3AMMA Radium (22G) 0.57 0.14 0.27IPCI/G J T15 

rS~U..:.5--4-1-0~-0-1~3~~FG:..C~3-1-04-~ ~~A~M~MA~===lTnh~o~ri~um~2~2~9~=J==~0~.0~09~==~0~.3~3~~~-~~~ilf£c~I/G~U~J~====1T~O~G~.~N~02~=J 
~S..::U~5_-4:..:.1.::.0~-0~1~3--j-:-F~6~C3.::.1~M~~~ -~U:..r.::.an..:.iu:..m~2~35:.-. __ +---~0:...1;.;2+---_:0;_;.3~2r _ _:0:;.;.5~ ~..::U~J-----4..:.TO.::.G:..-____ ~ 
SU5-410-013 FGC31~ Uranium 238 0.14 0.55 1 PCI/G UJ TOG 

SU5-41 0-014 FGC310402 EML A-01-R Plutonium-238 0.107 0.072 O.OGG PCI/G J T04 

SU5-410-014 FGC31 040.: EML A-01-R Plutonium-239/240 0.017 0.028 0.04 PCI/G UJ J01, TOG 

SU5-41D-014

1

6C31040rMLA-01-R Thori,m-228 0.86 0.21 ~: 
SU5-41 GC31 0402 EML A-01-R:....;-T.:.:.h;.;o.;.:.riu:::.:m.:.:.·.;;;;2~30:.-.--r---1.:..:.·.::..81+-_ _:0:;.;.3::....:.j-4-_::.;. O.o=-+4lP;_;;_CII::....::...GI----+-----l 
SU5-410-014 FGC310 Thorium-232 0.74 0.19 0.03 PCI/G·= 

-+~~------~----~~----~+---~+----r-------+--------~ 

SU5-41 0-014 FGC31 0402 .:___f-A.:.:ct..:.in..:.i.::.um.:..;..;;;.2.::.27'----+--~0;.;_.3~9+----~0;.:; .. 2 +--_:0;.:.;.3;:_;7+P_C~I~/G+J ____ -+T~0..:.4 __ --i 
SU5-410-014 FGC310402 AMMA Actinium 228 O.G 0.28 0.22 PCI/G J J01 

SU5-410-014 FGC31 0402 GAMMA Americium 241 0.024 0.079 0.14 PCI/G UJ TOG, N02 

SU5-410-014 FGC310402 GAMMA Bismuth 214 0.93 0.17 0.14 PCIIG = 

SU5-410-014 FGC310402 GAMMA Bismuth-207 0.001 0.03 0.056 PCI/G UJ TOG 

SU5-410-014 FGC310402 GAMMA Bismuth-210M -O.OOG 0.04G 0.08 PCI/G UJ TOG 

SU5-41D-014 F6C31 0402 GAMMA c,.;,m 137 0.01 0.039 0.07rCIIG i"J TOO 

rS~U~5_-4~1..:.0_-0;.:.;1.:.:4 __ ~F~G..:.C~3~10~4;;_;0~2rG~A~M;;_;MA~---+C~o..:.b;;_;al;.:.;t.::..G0~----+----0~.~01~3+---0:...0;:.;4;;_;1r--O;:_;.~O ~U;;_;J _____ rT..:.O;.:.;G ___ ~ 

rS~U~5;;_;-4~1~0~-0;.:.;1.:.:4~rF;.:;G~C;:.;3~10;.:.;4..:.0~2rG;;_;A;:_;M~M~A.:__ __ ¥L;.:;e;;_;ad~21.:.:0~----+--~0:...4~1+---_:0;_;.9~3r--.:.:1~.7 ~U.::..J ______ ,rT~OG~·..:.N.:.:0~2---1 
SU5-410-014 FGC310402 GAMMA Lead 212 0.55G 0.089 0.11 PCI/G = 

SU5-410-014 FGC31 0402 GAMMA Potassium 40 11.3 1.8 0.7'PCI/G = 

SU5-410-014 FGC310402 GAMMA Protactinium 231 -0.17 0.9 1.G PCI/G UJ TOG, N02 

SU5-410-014 FGC310402 GAMMA Radium (22G) I 0.93 0.17 0.14 PCitGlJ T15 

SU5-410-014 FGC310402 GAMMA Thorium 229 O.OG 0.4G 0.81'PCI/G UJ TOG, N02 

SU5-410-014 FGC31 0402 GAMMA Uranium 235 -0.3G . 0.45 0.74 PCIIG UJ TOG 

SU5-410-014 FGC310402 GAMMA Uranium 238 0.77 0.7G 1.4 PCI/G U T05 

SU5-410-015 FGC31 0402 EML A-01-R Plutonium-238 17.1 2.1 0.09 PCI/G = 

'~.::c310402 EML A-01-R Plutonium-239/240 0.157 0.082 0.042 PCI/G J J01, T04 

SU5-41 0-015 :FGC310402 EML A-01-R Thorium-228 O.G7 0.18 O.OG PCI/G = 

SU5-41 0-015 FGC310402 EML A~01-R Thorium-230 0.9G 0.22 0.05 PCIIG - . 

SU5-41 0-015 FGC31 0402 EML A-01-R Thorium-232 0.57 0.1G 0.03 PCI/G = 

SU5-41 0-015 FGC310402 GAMMA Actinium 227 O.G2 0.3G O.G1 PCI/G J T04 

SU5-41 0-015 FGC310402 GAMMA Actinium 228 1.05 0.38 0.37 PCI/G J J01 

SU5-410-015 FGC310402 GAMMA Americium 241 -0.115 0.098 0.1G PCI/G UJ TOG, N02 

SUS-410-015 FGC310402 GAMMA Bismuth 214 0.56 0.23 0.38 PCIIG = 

SU5-41 0-015 FGC31 0402 GAMMA Bismuth-207 O.OOG 0.047 0.087 PCI/G UJ TOG 

SU5-410-015 FGC31 0402 GAMMA Bismuth-21OM -0.007 O.OG7 0.12 PCI/G UJ TOG,N02 

SU5-410-015 FGC310402 GAMMA Cesium 137 O.OG2 O.OG2 0.13 PCI/G U T05 

SU5-410-015 FGC310402 GAMMA Cobalt GO -0.014 0.058 0.11 PCI/G UJ TOG, N02 

SU5-41 0-015 FGC310402 GAMMA Lead 210 3.3 1.2 1.5 PCIIG = 

SU5-41 0-015 FGC31 0402 GAMMA · Lead 212 0.49 0.1 0.14 PCI/G = 

SU5-410-015 FGC310402 GAMMA Potassium 40 11.7 2.G 1.3 PCI/G = 
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SU5-410-015 F6C310402 GAMMA Protactinium 231 -0.5 1.2 2 PCIIG UJ T06,N02 

SU5-410-015 F6C310402 GAMMA Radium (226) 0.56 0.23 0.38 PCI/G J T15 

SU5-410-015 F6C310402 GAMMA Thorium 229 -0.71 0.62 0.98 PCIIG UJ T06, N02 

SU5-41 0-015 F6C310402 GAMMA Uranium 235 -0.36 0.65 1.1 PCIIG UJ T06 

SU5-410-015 F6C310402 GAMMA Uranium 238 -0.19 0.9 1.6 PCIIG UJ T06 

SU5-410-016 F6C310402 EMLA-01-R Plutonium-238 15.1 2 0.05 PCIIG == 

SU5-41 0-016 F6C310402 EML A-01-R Plutonium-239/240 0.24 0.11 0.05 PCI/G J J01 

SU5-410-016 F6C310402 EML A-01-R Thorium-228 0.41 0.13 0.06 PCIIG == 

SU5-410-016 F6C310402 EML A-01-R Thorium-230 0.66 0.17 0.02 PCIIG == 

SU5-410-016 F6C310402 EML A-01-R Thorium-232 0.28 0.1 0.02 PCIIG == 

SU5-410-016 F6C310402 GAMMA Actinium 227 0.17 0.17 0.3 PCIIG U T05,N02 

SU5-410-016 F6C310402 GAMMA Actinium 228 0.14 0.14 0.21 PCI/G UJ J01, T05 

SU5-410-016 F6C310402 GAMMA Americium 241 0.024 0 002

1 

0 11 ~/G UJ T06, N02 

SU5-410-016 F6C310402 GAMMA Bismuth 214 0.43 0.24 IIG == 

SU5-410-016 F6C310402 GAMMA Bismuth-207 -0.003 0. CIIG'UJ T06 

SU5-410-016 F6C310402 GAMMA Bismuth-210M 0.017 0.03 0. CIIG UJ T06 

SU5-410-016 F6C310402 GAMMA Cesium 137 0.022 0.034 0.067 :>CifG UJ T06 

SU5-410-016 F6C310402 GAMMA Cobalt 60 0.004 
0 027

1 

0 OlCIIG UJ T06 

SU5-410-016 F6C310402 GAM~- Lead 210 0.54 0.72 1.4 1/G UJ T06,N02 

SU5-410-016 F6C310402 GAMMA Lead 212 0.178 0.068 1/G 

SU5-410-016 F6C310402 GAMMA Potassium 40 5.3 1 0.4 1/G 

SU5-410-016 F6C310402 GAMMA Protactinium 231 .-0.34 0.62 1 1/G UJ T06, N02 

SU5-410-016 F6C310402 GAMMA Radium (226) 0.43 0.13 0.24 PCIIG J T15 

SU5-410-016 F6C310402 GAMMA Thorium 229 0.01 0.35 0.62 PCIIG UJ T06,N02 

SU5-410-016 F6C310402 GAMMA Uranium 235 -0.18 0.38 0.54 PCIIG UJ T06 

SU5-41 0-016 F6C31 0402 GAMMA Uranium 238 -0.03 0.58 1 PCI/G UJ T06 

SU541~A-01-R Plutonium-238 28.5 3.5 0. IG == 

SU5-410-01 A-01-R Plutonium-239/240 0.4 0.14 0.0 1/G :: 

SU5-410-017A 60080172 EMLA-01-R Thorium-228 0.62 0.17. 0.05 1/G == 

SU5-410-017A F60080172 EML A-01-R Thorium-230 0.87 0.21 0.04 PCI/G == 

SU5-410-017A F60080172 EML A-01-R Thorium-232 0.53 0.15 0.04 PCIIG = 
SU5-410-017A F60080112 GAMMA Actinium 227 0;2 0.21 0.36 PCIIG UJ T06,N02 

SU5-410-017A F60080172 GAMMA Actinium 228 0.64 0.29 0.25 PCIIG = 
SU5-410-017A F60080172 GAMMA Americium 241 0.078 0.082 0.15 PCI/G UJ T06, N02 

SU5-410-017A F60080172 GAMMA Bismuth 214 0.71 0.18 0.32 PCIIG = 
SU5-410-017A F60080172 GAMMA Bismuth-207 0.009 O.Q3 0.058 PCIIG UJ T06 

SU5-410-017A F60080172 GAMMA Bismuth-210M 0.006 0.045 0.082 PCI/G UJ T06 

SU5-410-017A F60080172 GAMMA Cesium 137 -0.0005 0.053 0.1 PCIIG UJ T06 

SU5-41 0-017 A F60080172 GAMMA Cobalt 60 0.06 0.054 0.12 PCI/G U T05, N02 

SU5-410-017A F60080172 GAMMA Lead 210 1.44 0.98 1.9 PCI/G U T05,N02 

SU5-410-017A F60080172 GAMMA Lead 212 0.69 0.11 0.11 PCIIG == 

SU5-410-017A F60080172 GAMMA Potassium 40 12.2 1.8 0.5 PCIIG == 

SU5-410-017A F60080172 GAMMA Protactinium 231 0.32 0.77 1.5 !PCIIG UJ T06,N02 

SU5-410-017A F60080172 GAMMA Radium (226) 0.71 0.18 0.32 PCIIG J T15 

SU5-410-017A F60080172 GAMMA Thorium 229 · 0.02 0.44 0.79 PCIIG UJ T06,N02 

SU5-410-017A F60080172 GAMMA Uranium 235 -0.22 0.41 0.69 PCI/G UJ T06 

SU5-410-017A F60080172 GAMMA Uranium 238 0.62 0.74 1.4 PCI/G UJ T06 

SU5-41 0-018 F6C310402 EML A-01-R Plutonium-238 36 4.1 0.07 PCI/G == 

SU5-41 0-018 F6C310402 EML A-01-R Plutonium-239/240 0.34 0.12 0.02 PCI/G J J01 

SU5-41 0-01 8 F6C310402 EML A-01-R Thorium-228 0.31 0.13 0.07 PCI/G == 

SU5-41 0-018 F6C310402 EMLA-01-R Thorium-230 0.48 0.15 0.05 PCI/G = 
SU5-410-018 F6C310402 EMLA-01-R Thorium-232 0.34 0.13 0.04 PCIIG = 
SU5-410-018 F6C310402 GAMMA Actinium 227 0.05 0.14 0.22 PCIIG UJ T06, N02 

SU5-410-018 F6C310402 GAMMA Actinium 228 0.16 0.12 0.25 PCI/G UJ J01, T05 
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SU5-410-018 F6C310402 G;r':,~:<\". '~ !Americi~m 24~"' 0.09 0.053 0.1 PCI/G u . T05 

SU5-410-018 F6C310402 GAMMA Bismuth 214 0.53 0.11 0.22 PCI/G = 
SU5-41 0-018 F6C310402 GAMMA Bismuth-207 0.005 0.018 0.035 PCI/G UJ T06 

SU5-41 0-018 F6C310402 GAMMA Bismuth-21OM -0.004 0.026 0.047 PCI/G UJ T06 

SU5-410-018 F6C310402 GAMMA ,cesium 137 0.01 0.033 0.067 PCI/G UJ T06 

SU5-41 0-018 F6C310402 GAMMA Cobalt 60 0.0009 0.028 0.06 PCI/G UJ T06 

SU5-410-018 F6C310402 GAMMA Lead 210 -0.07 0.56 ~CI/G UJ T06, N02 

SU5-410"018 F6C310402 GAMMA Lead 212 0.237 0.051 0 CI/G 

SU5-410-018 F6C310402 GAMMA Potassium 40 5.16 0.95 CI/G 

SU5-410-018 F6C310402 GAMMA Protactinium 231 -0.2 0.43 CI/G UJ T06, N02 

SU5-41 0-018 F6C310402 GAMMA Radium (226) 0.53 0.11 0.22 PCI/GIJ T15 

SU5-410-018 F6C310402 GAMMA Thorium 229 -0.07 0.27 0.48 PCI/G UJ T06, N02 

SU5-41 0-018 F6C310402 GAMMA Uranium 235 0.27 0.28 0.53 PCI/G UJ T06 --
SU5-41 0-018 F6C310402 GAMMA Uranium 238 0.51 0.45 0.87 PCI/G U T05 

SU5-410-019 F6C~~EML A-01-R Plutonium-238 8.7 1.1 = 
SU5-41 0-019 F6C3 EML A-01-R Plutonium-239/240 0.113 0.065 0 J J01, T04 

SU5-41 0-019 F6C310402,EML A-01-R Thorium-228 0.34 0.21 0.18 PCI/G J T04 

SU5-410-019 F6C31 ML A-01-R Thorium-230 0.63 0.28 0.14 PCI/G J F01 

SU5-41 0-019 F6C310402 EML A-01-R Thorium-232 0.43 0.22 0.06 PCI/G J T04 

SU5-41 0-019 F6C310402 GAMMA Actinium 227 0.06 0.18 0.28 PCI/G UJ T06, N02 

SU5-410-019 F6C310402 GAMMA Actinium 228 0.38 0.17 0.17 PCI/G J J01 

SU5-410-019 F6C310402 GAMMA Americium 241 0.071 0.065 0.12~U T05, N02 

SU5-41 0-019 F6C310402 GAMMA Bismuth 214 0.42 0.12 0.24 = 
SU5-410-019 F6C310402 GAMMA Bismuth-207 -0.008 0.027 0.048!PCI/G UJ T06 

SU5-410-019 F6C310402 GAMMA Bismuth-21OM -0.022 0.036 0.061 PCI/G UJ T06 

SU5-410-019 F6C310402 GAMMA Cesium 137 0.013 0.029 0.061 PCIIG UJ T06 

SU5-410-019 F6C31~MA Cobalt 60 0.02 O.Q38 0.08L PCI/G UJ T06 

SU5-41 0-019 F6C3104 MMA Lead 210 0.12 0.76 1.5 PCI/G UJ T06, N02 

SU5-41 0-019 F6C31040 AMMA Lead 212 0.294 0.089 0.08 PCI/G = 
SU5-410-019 F6C310402 GAMMA Potassium 40 6.9 1.2 0.4 PCI/G = 
SU5-41 0-019 F6C310402 GAMMA Protactinium 231 0.18 0.73 1.3 PCI/G UJ T06, N02 

SU5-410- F6C310402 GAMMA Radium (226) 0.42 0.12 0.24 PCI/G J T15 

SU5-410-019 F6C310402 GAMMA Thorium 229 -0.28 0.36 0.59 PCI/G UJ T06, N02 

SU5-41 0-019 F6C310402 GAMMA Uranium 235 0.19 0.37 0.69 PCIIG UJ T06 

SU5-410-019 F6C310402 GAMMA Uranium 238 0.32 0.67 1.2 PCI/G UJ T06 

SU5-41 0-020 F6C310402 EML A-01-R Plutonium-238 27.1 3.3 0.09 PCI/G = 
SU5-41 0-020 F6C310402 EMLA-01-R Plutonium-239/240 0.24 0.1 0.04 PCIIG J J01 

SU5-41 0-020 F6C310402 EML A-01-R Thorium-228 0.59 0.17 0.05 PCI/G = 
SU5-41 0-020 F6C3104~ EML A-01-R Thorium-230 0.96 0.23 0.08 PCI/G = 
SU5-41 0-020 F6C3~ML A-01-R Thorium-232 0.81 0.2 0.05 PCI/G = 
SU5-41 0-020 F6C31 040 3AMMA Actinium 227 0.97 0.33 0.59 PCI/G = 
SU5-41 0-020 F6C31 040 jAMMA Actinium 228 0.64 0.39 0.33 PCI/G J J01, T04 

SU5-41 0-020 F6C310402 3AMMA Americium 241 0.114 0.069 0.16 PCI/G U T05,N02 

SU5-41 0-020 F6C310402 GAMMA Bismuth 214 0.83 0.2 0.3E iPCI/G '= 

SU5-41 0-020 F6C310402 GAMMA Bismuth-207 0.015 0.038 0.072 PCI/G UJ T06 

SU5-41 0-020 F6C310402 GAMMA Bismuth-21OM -0.047 0.063 0.11 PCI/G UJ T06, N02 

SU5-41 0-020 F6C310402 GAMMA Cesium 137 0.016 0.059 0.11 PCI/G UJ T06 

SU5-41 0-020 F6C310402 GAMMA Cobalt 60 ·-0.011 0.051 0.094 PCI/G UJ T06 

SU5-410-020 F6C310402 GAMMA. Lead 210 2.5 1.4 2.1 PCI/G J T04 

SU5-41 0-020 F6C310402 GAMMA Lead 212 0.77 0.12 0.11 PCIIG = 

SU5-41 0-020 F6C310402 GAMMA Potassium 40 12.5 2.1 0.9 PCIIG = 

SU5-41 0-020 F6C310402 GAMMA Protactinium 231 0.4 1.1 1.9 PCI/G UJ T06, N02 

SU5-410-020 F6C310402 GAMMA Radium (226) 0.83 0.2 0.36 PCI/G J T15 

SU5-41 0-020 F6C310402 GAMMA Thorium 229 -0.49 0.6 0.99 PCI/G UJ T06, N02 
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~~~~····· -~-·-=:~~-~ SUS-410-020 F6C310402 GAMMA Uranium 235 -0.29 0.69 0.9 G UJ T06 

SUS-410-020 F6C310402 GAMMA Uranium 238 0.9 1.2 1.9 G UJ T06 

SUS-410-021 F6C310402 EMLA-01-R Plutonium-238 46.8 . 5.7 0.07 P /G = 
SUS-410-021 F6C310402 EML A-01-R Plutonium-239/240 0.73 0.2 O.OSIPCI/G J J01 

SU5-410-021 F6C310402 EML A-01-R Thorium-228 0.85 0.21 0.07 PCI/G = 
SU5-410-021 F6C310402 EML A-01-R Thorium-230 1.49 0.3 0.03 PCI/G = 
SU5-410-021 F6C310402 EML A-01-R Thorium-232 0.82 0.21 0.04 PCI/G = 
SU5-410-021 F6C310402 GAMMA Actinium 227 0.29 0.31 0.51 PCI/G UJ T06, N02 

SU5-410-021 F6C310402 GAMMA Actinium 228 0.89 0.34 0.33 PCI/G J J01 

SU5-41 0-021 F6C310402 GAMMA Americium 241 0.45 0.22 0.21 PCI/G = 
SU5-410-021 F6C310402 GAMMA Bismuth 214 0.95 0.2 0.4 PCI/G = 
SU5-410-021 F6C310402 GAMMA Bismuth-207 0.001 0.045 0.081 PCIIG UJ T06 

SU5-410-021 F6C310402 GAMMA Bismuth-21OM -0.103 0.066 0.1 PCIIG UJ T06 

SU5-410-021 F6C310402 GAMMA Cesium 137 0.07 0.079 0.15 PCI/G UJ T06 

SU5-410-021 F6C310402 GAMMA Cobalt 60 0.004 0.041 0.088 PCI/G UJ T06 

SU5-410-021 F6C310402 GAMMA Lead 210 1.2 1.4 2.6 PCI/G UJ T06, N02 

SU5-410-021 F6C310402 GAMMA Lead 212 0.8 0.16 0.17 PCIIG = 
SU5-410-021 F6C310402 GAMMA Potassium 40 20 2.7 0.9 PCI/G = 
SU5-41 0-021 F6C310402 GAMMA Protactinium 231 -0.5 1.2 2.1 PCIIG UJ T06,N02 

SU5-410-021 F6C310402 GAMMA Radium (226) 0.95 0.2 0.4 PCI/G J T15 

SU5-41 0-021 F6C310402 GAMMA Thorium 229 -6.07 0.63 1.1 PCI/G UJ T06, N02 

SU5c410-021 F6C310402 GAMMA Uranium 235 -0.3 0.64 1.1 PCI/G UJ T06 

SUS-410-021 F6C310402 GAMMA Uranium 238 -0.05 1.2 1.9 PCI/G UJ T06 

SUS-410-022 F6C310404 EMLA-01-R Plutonium-238 24.5 2.9 0.06 PCI/G = 
SU5-41 0-022 F6C310404 EML A-01-R Plutonium-239/240 OJ65 0.082 0.046 PCI/G = 
SU5-41 0-022 F6C310404 EML A-01-R Thorium-228 0.6 0.16 t 0.06 PCI/G = 
SU5-41 0-022 F6C310404 EML A-01-R Thorium-230 0.83 0.2 0.03 PCI/G = 
SU5-41 0-022 F6C310404 EML A-01-R Thorium-232 0.85 0.2 0.05 PCI/G = 
SU5-41 0-022 F6C310404 GAMMA Actinium 227 0.28 0,"1: 0 TCI/~ u T05,N02 

SU5-41 0-022 F6C310404 GAMMA Actinium 228 0.54 0.2 0.51 CIIG 

SUS-410-022 F6C310404 GAMMA Americium 241 0.066 0.0 .1 UJ T06, N02 

SU5-41 0-022 FGC310404 GAMMA Bismuth 214 O.G1 0.17 0.14 PCI/G = 

SU5-41 0-022 FGC310404 GAMMA Bismuth-207 -0.03G 0.041 0.067 PCI/G UJ T06 

SU5-41 0-022 FGC310404 GAMMA Bismuth-210M -0.0005 O.OG 0.11 PCI/G UJ TOG, N02 

SU5-41 0-022 FGC310404 GAMMA Cesium 137 0.05 0.062 0.12 PCI/G UJ T06 

SU5-41 0-022 FGC310404 GAMMA Cobalt GO 0.023 0.045 0.1 PCI/G UJ TOG 

SU5-41 0-022 F6C310404 GAMMA Lead 210 1.5 1.1 1.9 PCI/G U T05, N02 

SU5-41 0-022 FGC310404 GAMMA Lead 212 0.57 0.14 0.15 PCI/G = 
SU5-41 0-022 F6C310404 GAMMA Potassium 40 15 2.2 0.9 PCI/G = 
SU5-41 0-022 FGC310404 GAMMA Protactinium 231 0.2 1.3 2 PCI/G UJ TOG,N02 

SU5-41 0-022 F6C310404 GAMMA Radium (226) O.G1 0.17 0.14 PCI/G J T15 

SU5-41 0-022 FGC310404 GAMMA Thorium 229 -0.33 0.53 0.91 PCI/G UJ TOG,N02 

SU5-41 0-022 F6C310404 GAMMA Uranium 235 -0.19 0.54 0.92 PCI/G UJ TOG 

SU5-41 0-022 FGC310404 GAMMA Uranium 238 0.74 0.9 1.7 PCIIG!UJ TOG 

SU5-41 0-023 FGC310404 EML A-01-R Plutonium-238 0.45 0.15 0.1 PCI/G = 
SU5-41 0-023 FGC310404 EMLA-01-R Plutonium-239/240 0.01 0.032 0.058 PCI/G UJ T06 

SU5-41 0-023 FGC310404 EMLA-01-R Thorium-228 0.8 0.2 0.07 PCI/G = 
SU5-41 0-023 F6C310404 EML A-01-R Thorium-230 1.G9 0.32 0.05 PCI/G = 
SU5-41 0-023 FGC310404 EMLA-01-R Thorium-232 0.81 0.2 0.03 PCI/G = 
SU5-41 0-023 FGC310404 GAMMA Actinium 227 -0.05 0.25 0.36 PCI/G UJ TOG, N02 

SU5-41 0-023 FGC310404 GAMMA Actinium 228 0.74 0.34 0.33 PCI/G = 
SU5-41 0-023 FGC310404 GAMMA Americium 241 0.028 0.086 0.15 PCI/G UJ TOG, N02 

SU5-41 0-023 FGC310404 GAMMA Bismuth 214 1.7 0.2G 0.13 PCI/G = 
SU5-41 0-023 FGC310404 GAMMA Bismuth-207 -0.003 0.039 O.OG8 PCI/G UJ TOG 
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SU5-41 0-023 F6C31 04041 GAMMA Bismuth-210M ... -0.012 0.047 0.082 PCI!GIUJ T06 ' 

SU5-41 0-023 F6C310404 GAMMA Cesium 137 -0.054 0.053 0.091 PCI/G UJ T06 

SU5-41 0-023 F6C310404 GAMMA Cobalt 60 0.014 0.052 0.1 PCIIG UJ T06 

SU5-41 0-023 F6C310404 GAMMA Lead 210 1.2 1.1 2 PCIIG U T05, N02 

SU5-410-023 F6C310404 GAMMA Lead 212 0.95 0.13 0.1 PCI/G = 

SU5-41 0-023 F6C310404 GAMMA Potassium 40 16.1 2.1 0.7 PCIIG 1= 

SU5-41 0-023 F6C310404 GAMMA Protactinium 231 -0.65 0.92 1.5 PCIIG UJ T06, N02 

SU5-41 0-023 F6C310404 GAMMA Radium (226) 1.7 0.26 0.13 PCI/G J T15 

SU5-41 0-023 F6C310404 GAMMA Thorium 229 -0.16 0.5 0.85 PCIIG UJ T06, N02 

SU5-41 0-023 F6C310404 GAMMA Uranium 235 0.66 0.48 0.88 PCI/G U T05 

SU5-410-023 F6C310404 GAMMA Uranium 238 0.81 0.86 1.6 PCIIG1UJ T06 

SU5-41 0-024 F6C310404 EML A-01-R Plutonium-238 0.126 0.091 0.098 PCIIG J T04 

SU5-410-024 F6C310404 EML A-01-R Plutonium-239/240 -0.004 0.023 0.048 PCI/G UJ T06 

SU5-41 0-024 F6C310404 EML A-01-R Thorium~228 0.83 0.21 0.07 PCIIG = 

SU5-410-024 F6C310404 EML A-01-R Thorium-230 2.01 0.36 0.03 PCIIG = 

SU5-41 0-024 F6C310404 EML A-01-R Thorium-232 0.69 0.18 0.03 PCI/G = 

SU5-41 0-024 F6C310404 AMMA Actinium 227 0.1 0.28 0.44 PCI/GlUJ T06, N02 

SU5-41 0-024 F6C310404 AMMA Actinium 228 0.96 0.37 . 0.36 PCI/G = 

SU5-41 0-024 F6C310404 AMMA Americium 241 0.004 0.11 0.19 PCIG UJ T06, N02 

SU5-410-024 6C3104o·'~···· A Bismuth 214 1.32 0.25 0.17 PC G = 

SU5-41 0-024 6C310404 GAMMA Bismuth-207 -0.013 0.043 0.074'PC G UJ T06 I 
SU5-41 0-024 6C31~h-210M -0.049 0.062 0.1 PCI/G.UJ T06 

SU5-41 0-024 6C310 m 137 -0.006 0.059 0.11 PCI/G UJ T06 

SU5-41 0-024 F6C310404 Cobalt 60 -0.008 0.048 0.091 PCIIG UJ T06 

SU5-41 0-024 F6C310404 GAMMA Lead 210 0.9 1.5 2.7 PCI/G UJ T06, N02 

SU5-41 0-024 F6C310404 GAMMA Lead 212 0.95 0.15 0.13 PCIIG = 

SU5-41 0-024 F6C310404 GAMMA Potassium 40 17.3 2.3 0.7 PCI/G = 

SU5-41 0-024 F6C310404 GAMMA Protactinium 231 -1.3' 1.2 1.9 PCIIG UJ IT06, N02 

SU5-41 0-024 F6C310404 GAMMA Radium (226) 1.32 0.25 0.17 PCIIG J T15 

SU5-41 0-024 F6C310404 GAMMA Thorium 229 -0.2 0.65 1.1 PCIIG UJ T06, N02 

SU5-41 0-024 F6C310404 GAMMA Uranium 235 0.27 0.6 1.1 PCIIG UJ 

~ SU5-41 0-024 F6C310404 GAMMA Uranium 238 1.6 1.3 2 PCIIG lu 
SU5-41 0-025 F6C310404 EML A-01-R Plutonium-238 0.116 0.079 0.08 PCI/G J T04 

SU5-41 0-025 F6C310404 EML A-01-R Plutonium-239/240 -0.01 0.026 0.058 

~ 
UJ T06 

SU5-41 0-025 F6C310404 EML A-01-R Thorium-228 0.97 0.21 0.06 

SU5-41 0-025 F6C310404 EML A-01-R Thorium-230 0.76 '0.18 0.04 PCIIG = 

SU5-41 0-025 F6C310404 EML A-01-R Thorium-232 0.81 0.19 0.02 PCI/G = 

SU5-41 0-025 F6C310404 GAMMA Actinium 227 1.43 0.38 0.65 PCIIG = 

SU5-41 0-025 F6C310404 GAMMA Actinium 228 1.01 0.41 0.3 PCIIG = 

SU5-41 0-025 = ~C310404 GAMMA Americium 241 -0.09 0.12 0.19 PCI/G UJ T06, N02 

SU5-41 0-025 F6C310404 GAMMA Bismuth 214 0.61 0.21 0.19 PCIIG = 

SU5-41 0-025 F6C310404 GAMMA Bismuth-207 -0.019 0.045 O.D76 PCIIG UJ T06 

SU5-41 0-025 F6C310404 GAMMA Bismuth-210M -0.011 0.066 0.096 PCI/G UJ T06 

SU5-41 0-025 F6C310404 GAMMA Cesium 137 -0.023 0.057 0.098 PCIIG UJ T06 

SU5-41 0-025 F6C310404 GAMMA Cobalt 60 0.026 0.053 0.11 PCIIG UJ T06, N02 

SU5-41 0-025 F6C310404 GAMMA Lead 210 0.01 1.3 2.4 PCIIG UJ T06, N02 

SU5-41 0-025 F6C310404 GAMMA Lead 212 0.93 0.17 0.15 PCI/G = 

SU5-41 0-025 F6C310404 GAMMA Potassium 40 29 3.2 0.8 PCIIG = 

SU5-41 0-025 F6C310404 GAMMA Protactinium 231 1.3 1.2 2 PCIIG U T05, N02 

SU5-41 0-025 F6C310404 GAMMA Radium (226) 0.61 0.21 0.19 PCIIG J T15 

SU5-41 0-025 F6C310404 GAMMA Thorium 229 0.05 0.62 1.1 PCI/G UJ T06, N02 

SU5-41 0-025 F6C310404 GAMMA Uranium 235 -0.26 0.66 0.92 PCI/G UJ T06 

SU5-41 0-025 F6C310404 GAMMA Uranium 238 0.6 1 1.9 ,PCIIG UJ T06 

SU5-41 0-026 F6C310404 EML A-01-R Plutonium-238 24.1 2.9 0.08 PCIIG = 
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SU5-41 0-026 F6C310404 EML A-01-R Plutonium-239/240 . .. 0.138,~·~~6 0.046 PCI/G J T04 

· SU5-41 0-026 F6C310404 EMLA-01-R Thorium-228 0.91 0.22 0.07 PCI/G = 
SU5-41 0-026 F6C310404 EML A-01-R Thorium-230 1.14 0.25 0.05 PCI/G = 
SU5-410-026 F6C310404 EML A-01-R Thorium-232 0.92 0.22 0.03 PCI/G = 
SU5-41 0-026 F6C310404 GAMMA Actinium 227 0.22 0.28 0.46 PCI/G UJ T06, N02 

SU5-41 0-026 F6C310404 GAMMA Actinium 228 0.71 0.32 0.3 PCI/G = 
S U5-41 0-026 F6C310404 GAMMA Americium 241 0.16 0.12 0.2 PCI/G U T05, N02 

SU5-410-026 F6C310404 GAMMA Bismuth 214 0.84 0.17 0.17 PCI/G = 
ISU5-410-026 F6C310404 GAMMA Bismuth-207 0.015 0.042 0.078 PCI/G UJ T06 

SU5-41 0-026 F6C310404 GAMMA Bismuth-210M -0.063 0.058 0.092 PCI/G UJ T06 

SU5-41 0-026 F6C310404 GAMMA Cesium 137 0.037 0.062 0.12 PCI/G UJ T06 

SU5-410-026 F6C310404 GAMMA Cobalt 60 0.008 0.062 0.12 PCI/G UJ T06,N02 

SU5-41 0-026 F6C310404 GAMMA Lead 210 0.6 1.4 2.4 PCI/G UJ T06,N02 

SU5-41 0-026 F6C310404 GAMMA Lead 212 0.67 0.16 0.16 PCI/G = 
SU5-41 0-026 31 MA Potassium 40 19.2 2.5 1 PCI/G = 
SU5-410-02 C3104 MM,A. Protactinium 231 -1.7 1.2 1.8 PCI/G UJ T06, N02 

SU5-41 0-026 F6C3104 AMMA Radium (226) 0.84 0.17 0.17 PCI/G J T15 

SU5-410-026 F6C3104 AMMA Thorium 229 -0.1 0.57 1 PCI/G UJ T06,N02 

SU5-41 0-026 3104 AMMA Uranium 235 0.51 0.55 1 PCI/G UJ T06 

SU5-41 0-026 6C31040 GAMMA Uranium 238 1.6 1.4 1.7 PCI/G U T05 

SU5-41 0-027 6C310404 EMLA-01-R Plutonium-238 24.1 2.8 0.09 PCIIG = --· 
SU5-41 0-027 6C31040 EML A-01-R Plutonium-239/240 0.165 0.09 0.075 PCI/G J T04 

~U5-410- L A-01-R Thorium-228 0.47 0.15 0.07 PCI/G = 
SU5-410- C310404 A-01-R Thorium-230 0.2 nm Pr.I•G -

SU5-41 0-027 F6C310404 EMLA-01-R Thorium-232 0.36 0.13 0.0 PCI/G = 
SU5-41 0-027 F6C310404 GAMMA Actinium 227 -0.12 0.2 0.2S PCt/G UJ T06,N02 

SU5-41 0-027 F6C310404 GAMMA Actinium 228 0.31 0.18 0.3E PCI/G U T05 

SU5-41 0-027 F6C310404 GAMMA Americium 241 0.112 0.071 0.14 PCI/G U T05,N02 

SU5-41 0-027 F6C310404 GAMMA Bismuth 214 0.48 0.14 0.11 PCI/G = 

SU5-41 0-027 F6C310404 GAMMA Bismuth-207 0.01 0.025 0.049 PCI/G UJ T06 

SU5-41 0-027 F6C310404 GAMMA Bismuth-210M -0.002 0.039 0.07 PCIIG UJ T06 

SU5-410-027 F6C310404 GAMMA Cesium 137 0.044 0.048 0.098 PCIIG UJ T06 

SU5-41 0-027 F6C310404 GAMMA Cobalt 60 -0.019 0.03 0.057 PCI/G UJ T06 

SU5-41 0-027 F6C310404 GAMMA Lead 210 1.07 0.81 1.6 PCI/G U T05, N02 

SU5-41 0-027 F6C310404 GAMMA Lead 212 0.36 . 0.092 0.1 PCI/G = 

SU5-410-027 F6C310404 GAMMA Potassium 40 10.6 1.5 0.5 PCI/G = 

SU5-41 0-027 F6C310404 GAMMA Protactinium 231 -0.22 0.74 1.3 PCI/G UJ T06, N02 

SU5-41 0-027 F6C310404 GAMMA Radium (226) 0.48 0.14 0.11 PCI/G J T15 

SU5-41 0-027 F6C310~ ~AMMA Thorium 229 -0.41 0.39 0.63 PCI/G UJ T06, N02 

SU5-410-027 F6C310404 AMMA 1 Uranium 235 -0.03! 0.4 0.64 PCI/G UJ T06 

SU5-410-027 F6C310404 GAMMA Uranium 238 1.04 0.64 1.3 PCI/G U T05 

SU5-41 0-028A F60080172 ML A-01-R Plutonium-238 33.9 4.1 0.07 PCI/G = 

SU5-41 0-028A F600B0172 A-01-R Plutonium-239/240 0.57 0.17 0.04 PCI/G = 

SU5-41 0-028A F6DOB0172 EML A-01-R Thorium-228 1.81 0.33 0.08 PCI/G = 

SU5-410-028A F60080172 EML A-01-R Thorium-230 2.43 0.41 0.05 PCI/G = 

SU5-410-028A F60080172 EML A-01-R Thorium-232 1.5 0.29 0.04 PCI/G = 

SU5-41 0-028A F60080172 GAMMA Actinium 227 0.04 0.35 0.53 PCI/G UJ T06,N02 

SU5-41 0-028A F6D080172 GAMMA Actinium 228 1.78 0.53 0.38 PCI/G = 

SU5-41 0-028A F60080172 GAMMA Americium 241 0.11 0.14 0.22 PCI/G UJ T06,N02 

SU5-41 0-028A F60080172 GAMMA Bismuth 214 0.84 0.22 0.21 PCI/G = 

SU5-41 0-028A F60080172 GAMMA Bismuth-207 0.032 0.049 0.095 PCI/G UJ T06 

SU5-41 0-028A F60080172 GAMMA Bismuth-210M -0.097 0.074 0.12 PCI/G UJ T06, N02 

SU5-41 0-028A F60080172 GAMMA Cesium 137 0.366 0.099 0.13 PCI/G = 

SU5-41 0-028A F60080172 GAMMA Cobalt 60 0.012 0.051 0.11 PCI/G UJ T06, N02 
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lsu5-41D-028A IF6D080172 (;AMMA Lead 210 1 1.4 2.7 PCI/G UJ T06, N02 I SU5-41 D-028A F6008017t. GAMMA Lead 212 1.29 0.23 0.2 PCIIG = 

S U5-41D-028A F60080172 GAMMA Potassium 40 12.9 2 1.2 PCI/G = 

SU5-41 D-028A F60080172 GAMMA Protactinium 231 -0.8 1.7 2.3 PCI/G UJ T06, N02 

SU5-41 D-028A F60080172 GAMMA Radium (226) 0.84 0.22 0.21 PCI/G J T15 

SU5-41 D-028A F60080172 GAMMA Thorium 229 0.09 0.7 1.2 PCI/G UJ T06, N02 
1SU5-41D-028A F60080172 GAMMA Uranium 235 -0.07 0.65 1 '1 PCI/G UJ T06 

SU5-41 D-028A F60080172 GAMMA Uranium 238 2.1 1.3 2.4 PCI/G U T05 

SU5-41 D-029A F6008017 EMLA-01-R Plutonium-238 13.6 1.7 0.07 PCI/G = 

SUS-41D-029A F6008017 EMLA-01-R Plutonium-239/240 0.169 0.083 0.04 PCI/G = 

SU5-41 0-029A F6008017 EML A-01-R Thorium-228 0.46 0.17 0.11 PCI/G = 

SUS-41 0-029A F60080172 EML A-01-R Thorium-230 0.63 0.19 0.06 PCI/G = 

SU5-41D-029A F60080172 EMLA-01-R Thorium-232 0.42 0.15 0.06 PCIIG = 

SU5-41D-029A 16:0080172 GAMMA Actinium 227 0.07 0.14 0.22 PCI/G UJ T06, N02 

SUS-41 0080172 GAMMA Actinium 228 0.25 0.13 0.12 PCI/G J T04 

SU5-41D-029A 008017? .;AMMt.-~ericium 241 0.017 0.044 0.083 PCI/G UJ T06 

SU5-41D-029A 008017 3AMMA smuth 214 0.3 0.12 0.19 PCI/G = 

SU5-41 0-029A F6008017 3AMMA Bismuth-207 l 0.022 0.021 0.043 PCI/G U T05 

SU5-41 0-029A F6008017 GAMMA Bismuth-21OM -0.005 0.028 0.05 PCI/G UJ T06 

SU5-41 0-029A F6008017 GAMMA Cesium 137 -0.015 0.027 0.051. 1/G UJ T06 

SU5-41 0-029A F6008017 GAMMA Cobalt 60 -0.011 0.029 0.05 1/G UJ T06 

SU5-41 0-029A 6008017 MA Lead 210 0.7 0.61 1.2 PCI/G U T05, N02 

SU5-41 MA Lead 212 0.213 0~ 0.079 PCI/G = 

SU5-41 0-029A F6 AMMA Potassium 40 5.06 0.9 0.38 PCI/G = 

SU5-41 0-029A C60Q8Q172 GAMMA Protactinium 231 -0.28 0.4 [ 0.83 PCI/G UJ T06, N02 

. SU5-41 0-029A C60Q80172 GAMMA Radium (226) 0.3 0.1' 0.19 PCI/G J T15 

SU5-41 0-029A c60080172 GAMMA Thorium 229 -0.12 0.2~ 0.47 PCI/G UJ T06, N02 

SU5-41 D-g8D172 GAMMA Uranium 235 -0.08 0.2€ 0.45 PCI/G UJ T06 

SU5-410-029A F600801721GAMMA · Uranium 238 0.01 0.4~ 0.81 PCI/G UJ T06 

SU5-410-030A 080172!EMLA-01-R Plutonium-238 0.08 0.13 0.18 PCI/G UJ T06, N02 

SUS-41 0-030A 080172 EML A-01-R Plutonium-239/240 0.014 0.051 0.11 PCIIG UJ T06, N02 

SU5-41 0-030A F60080172 EML A-01-R Thorium-228 0.88 0.21 0.08 PCI/G = 

SU5-41 D-030A F60080172 EML A-01-R Thorium-230 1.13 0.24 0.06 PCI/G = 

SU5-41 D-030A F60080172 EML A-01-R Thorium-232 0.89 0.21 0.05 PCI/G = 

SU5-41 0-030A F60080172 GAMMA Actinium 227 0.11 0.32 i 0.51 PCI/G UJ T06, N02 

SU5-41 0-030A F60080172 GAMMA Actinium 278 0.75 0.35 0.45 PCIIG = 

SU5-41 0-030A F60080172 GAMMA Americium 241 0.06 0.12 0.22 PCI/G UJ T06, N02 

SU5-41 D-030A F60080172 GAMMA Bismuth 214 1.23 0.25 0.19 PCI/G = 

SU5-41 D-030A F60080172 GAMMA Bismuth-207 -0.001 0.05 0.09 PCI/G UJ T06 

SU5-41 0-030A F60080172 §MMA Bismuth-21OM 0.011 0.061 0.11 PCI/G UJ T06, N02 

SU5-41 0-030A F60080172 MMA Cesium 137 -O.D35 0.057 0.097 PCI/G UJ T06 

SU5-41 D-030A F60080172 GAMMA Cobalt 60 0.009 0.049 0.1 PCI/G UJ T06 

SU5-41 D-030A F60080172 GAMMA Lead 210 1.1 1.3 2.6 PCI/G UJ T06, N02 

SU5-41 0-030A F60080172 GAMMA Lead 212 .1.08 0.17 0.14 PCI/G'= 

SUS-41 D-030A F60080172 GAMMA Potassium 40 17.7 2.5 1 PCI/G = 

SU5-41 D-030A F60080172 GAMMA Protactinium 231 -0.9 1.2 1.9 PCIIG UJ T06,N02 

SU5-41 0-030A F60080172 GAMMA Radium (226) 1.23 0.25 0.19 PCI/G J T15 

SU5-41 0-030A F60080172 GAMMA Thorium 229 -0.09 0.62 1.1 PCI/G UJ T06, N02 

SU5-41 D-030A F60080172 GAMMA Uranium 235 -0.24 0.6 1 PCI/G UJ T06 

SU5-41 D-030A F60080172 GAMMA Uranium 238 0.6 1.2 2.1 PCI/G UJ T06 

SU5-41 0-030AO F60080172 EML A-01-R Plutonium-238 0.062 0.072 0.084 PCI/G UJ T06 

SU5-41 D-030AO F60080172 EML A-01-R Plutonium-239/240 0.011 0.04 0.084 PCI/G UJ T06 

SU5-41 D-030AD F60080172 EML A-01-R Thorium-228 0.88 0.23 0.11 PCI/G = 

SU5-41 D-030AO F60080172 EML A-01-R Thorium-230 1.55 0.32 0.07 PCI/G = 
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Thorium-232 0.92 0.22 0.05 PCI/G = 
SU5-41 0-030AO F60080172 GAMMA Actinium 227 0.88 0.36 0.6 PCI/G = 
SU5-41 0-030AO F60080172 GAMMA Actinium 228 0.79 0.34 0.33 PCIIG = 

SU5-41 0-030A0l F60080172 GAMMA Americium 241 -0.07 0.11 0.18 PCI/G UJ T06,N02 

SU5-410-030AO F60080172 GAMMA Bismuth 214 1 0.23 0.37 PCI/G = 

SU5-41 0-030AO F60080172 GAMMA Bismuth-207 -0.004 0.042 0.073 PCIIG UJ T06 

SU5-41 0-030AO F60080172 GAMMA Bismuth-21OM 0.05 0.067 0.11 PCI/G 1UJ T06,N02 

SU5-41 0-030AD F60080172 GAMMA Cesium 137 -0.011 0.051 0.091 PCI/G UJ T06 

SU5-41 0-030AD 60080172 GAMMA Cobalt 60 0.019 0.047 0.096 PCI/G UJ T06 

SU5-410-030AD 60080172 GAMMA Lead 210 0.4 1.3 2.3 PCI/G UJ T06,N02 

SU5-41 0-0~0080172 GAMMA Lead 212 0.76 0.12 0.13 PCI/G = 

SU5-410-03 60080172 GAMMA Potassium-40 15.2 2.2 0.7 PCI/G = 
SUS-41 0-030AO 6008017-2 GAMMA Protactinium 231 0.8 1.2 2.1 PCI/G UJ T06,N02 

SU5-41 0-030AO 60080172 GAMMA Radium (226) 1 0.23 0.37 PCI/G J T15 

SU5-41 0-030AD 60080172 GAMMA Thorium 229 0.2 0.64 1.1 PCIIG UJ T06, '"" 
SU5-41 0-030AO iF60080172 GAMMA Uranium 235 -0.53 0.59 0. UJ T06 

SU5-41 0-030AO F60080172 GAMMA Uranium 238 -0.04 1 1.8 CI/G UJ T06 

SU5-41 0-031 F6C310404 EMLA-01-R Plutonium-238 . ·--· 22.1 2.7 0.06 CIIG = 
SU5-410-031 F6C310404 EMLA-01-R Plutonium-239/240 0.157 0.082 0.052 CIIG J T04 

SU5-410-031 ,FSC310404 iEML A-01-R Thorium-228 0.35 0.13 0.07 PCIIG = 

SU5-410-031 F6C310404 IEMLA-01-R Thorium-230 0.66 0.18 0.05 PCIIG = 

SU5-410-031 F6C310404 EMLA-01-R Thorium-232 0.28 0.11 0.04 PCIIG·= 

SU5-410-031 F6C310404 GAMMA Actinium 227 -0.02 0.19 0.29 PCIIG UJ T06,N02 

SU5-410-031 F6C310404 GAMMA Actinium 228 0.43 0.21 0.4 PCIIG = 

SU5-410-031 F6C310404 GAMMA Americium 241 0.059 0.076 0.13 PCIIG UJ T06,N02 

SU5-410-031 F6C310404 GAMMA Bismuth 214 0.58 0.14 0.11 PCIIG = 

SU5-410-031 F6C310404 GAMMA Bismuth-207 -0.001 0.027 . 0.05 PCIIG UJ T06 

SU5-410-031 F6C310404 GAMMA Bismuth-21OM -0.019 0.039 0.068 PCIIG UJ T06 

SU5-41 0-031 F6C310404 GAMMA Cesium 137 -0.033 0.032 0.05 PCI/G UJ T06 

SU5-410-031 F6C310404 GAMMA Cobalt 60 -0.008 0.028. 0.055 PCI/G UJ T06 

SU5-41 0-031 F6C310404 GAMMA Lead 210 0.47 0.87 1.7 PCI/G UJ T06, N02 

SU5-41 0-031 F6C31 0404 GAMMA Lead 212 . 0.271 0.088 0.099 PCIIG = 

SU5-41 0-03 R6C31 0404 

GAMMA l'''"'"m 40 

6.2 1.2 0.6 PCIIG = 

SU5-410-031 F6C31040• GAMMA rotactinium 231 -0.65 0.65 1 PCIIG UJ T06,N02 

SU5-410H6C31040 GAM ium (226) 0.58 0.14 o.mJ T15 

SU5-410-0 6C31n.4n, r.AM horium 229 = 0.28 0.4 0.7 UJ T06,N02 

SU5-410-031 F6C310404 GAMMA Uranium 235 0.18 0.37 0.69 PCI/G UJ T06 

SU5-410-031 F6C310404 GAMMA Uranium 238 0.87 0.71 1.3 PCI/G U T05 

SU5-410-032 F6C310404 EML A-01-R Plutonium-238 0.7 0.19 0.08 PCI/G = 

SU5-41 0-032 F6C310404 EMLA-01-R Plutonium-239/240 0.002 0.025 0.054 PCIIG UJ T06 

SU5-41 0-032 F6C310404 EMLA-01-R IThorium-228 1.07 0.25 0.08 PCI/G = 

SU5-41 0-032 F6C310404 EML A-01-R Thorium-230 1.15 0.26 0.06 PCIIG = 

SU5-410-032 F6C310404 EML A-01-R Thorium-232 1.17 0.26 0.03 PCI/G = 

SUS-41 0-032 F6C310404 GAMMA Actinium 227 1.28 0.35 0.61 PCIIG = 

SUS-41 0-032 F6C310404 GAMMA Actinium 228 0.98 0.46 0.35 PCI/G = 

SU5-41 0-032 F6C310404 GAMMA Americium 241 -0.14 0.12 0.19 PCIIG UJ T06,N02 

SU5-41 0-032 F6C310404 GAMMA Bismuth 214 0.79 0.22 0.17 PCI/G = 

SUS-41 0-032 F6C310404 GAMMA Bismuth-207 0.025 0.047 0.086 PCI!G,UJ T06 

SUS-41 0-032 F6C310404 GAMMA Bismuth-21OM -0.109 0.062 0.094 PCI/G UJ T06 

SU5-41 0-032 F6C310404 GAMMA Cesium 137 0.074 0.061 0.12 PCIIG U TOS 

SU5-41 0-032 F6C310404 GAMMA Cobalt 60 -0.003 0.058 0.11 PCIIG UJ T06,N02 

SUS-41 0-032 F6C310404 GAMMA Lead 210 0.08 1.3 2.3 PCIIG UJ T06,N02 

SUS-41 0-032 F6C310404 GAMMA Lead 212 0.97 0.13 0.11 PCIIG = 

SUS-41 0-032 F6C310404 GAMMA Potassium 40 28 3 0.8 PCIIG = 
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SU5-410-032 GAMMA Protactinium 231 1 1.1 2 PCIIG UJ T06, N02 

SU5-410-032 F6C310404 GAMMA Radium (226) 0.79 0.22 0.17 PCI/G J T15 

SU5-41 0-032 F6C310404 GAMMA Thorium 229 -0.58 0.59 0.96 PCI/G UJ T06, N02 

SU5-410-032 F6C310404 GAMMA Uranium 235 -0.5 O.G1 1 PCI/G UJ TOG 

SU5-41 0-032 F6C310404 GAMMA !Uranium 238 1.6 1.1 2 PCI/G U T05 

SU5-41 0-033 F6C310404 EML A-01-R , Plutonium-238 40.6 4.8 0.08 PCI/G = 
SU5-410-033 F6C310404 EML A-01-R Plutonium-239/240 0.204 0.095 0.049iPCI/G = 
SU5-41 0-033 F6C310404 EML A-01-R IThorium-228 0.84 0.21 0.05 PCI/G = 
~?-410-033 F6C310404 EML A-01-R Thorium-230 1.1 0.25 0.08 PCIIG = 
SU5-410-033 F6C310404 EMLA-01-R Thorium-232 0.78 0.2 0.05 PCI/G = 
SU5-41 0-033 F6C310404 GAMMA 'Actinium 227 0.25 0.28 0.45 PCI/G,UJ T06,N02 

SU5-41 0-033 F6C310404 GAMMA Actinium 228 O.G2 0.36 0.32 PCIIG J T04 

SU5-41 0-033 F6C310404 GAMMA Americium 241 0.079 0.096 0.17 PCI/G UJ T06,N02 

SU5-410-033 F6C310404 GAMMA Bismuth 214 0.87 0.19 0.16 PCI/G = 
,..--

SU5-41 0-033 F6C310404 GAMMA Bismuth-207 0.006 O.Q38 ' 0.07 PCI/G UJ T06 

SU5-41 0-033 F6C310404 GAMMA Bismuth-210M -0.019 0.059 0.1 PCI/G UJ T06 

SU5-41 0-033 F6C310404 GAMMA· Cesium 137 0.78 0.15 0.09 PCI/G = 
SU5-41 0-033 F6C310404 GAMMA Cobalt60 0.014 0.046 0.095 PCI/G UJ T06. -----

SU5-41 0-033 F6C310404 GAMMA_ Lead 210 2.3 1.4 1.8 PCI/G J T04 

SU5-410-033 F6C310404 GAMMA Lead 212 0.8 0.12 0.12 PCI/G = 
SU5-410-033 F6C310404 GAMMA Potassium 40 15.8 2.1 0.6 PCI/G = 
SU5-41 0-033 F6C31040~ GAMMA Protactinium 231 -0.9 1.1 1.7 !PCI/G UJ T06, N02 

SU5-410-033 ~dium(226) 0.87 0.19 n 1F;IPr.IJG J T15 

SU5-41 0-033 horium 229 0.13 0.53 0.95 PCI/G UJ T06, N02 

SU5-41 0-033 F6C310404 GAMMA Uranium 235 -0.43 0.54 0.9 PCI/G UJ T06 

SU5-41 0-033 F6C310404 GAMMA Uranium 238 0.22 0.9 1.6 PCI/G UJ TOG 

SUS-410-0~ ~80172 EMLA-01-R Plutonium-238 48.7 5.3 0.06 PCI/G = 
SU5-410-034 0080172 EMLA-01-R Plutonium-239/240 0.42 0.13 0.0~ PCI/G = 
SU5-41 0-034 60080172 EML A-01-R Thorium-228 0.57 0.17 0.09 iPCI/G = 
SU5-41 0~60080172 EMLA-01-R Thorium-230 0.94 0.22 0.05 PCI/G = 
SU5-410- 60080172 EMLA-01-R Thorium-232 0.29 0.11 0.05 PCI/G = 
SU5-41 0-034 F60080172 GAMMA ium 227 0.41 0.29 0.49 iPCIIG U T05,N02 

SU5-41 0-034 F60080172 GAMMA Actinium 228 0.28 0.21 0.44 PCI/G U T05 

SU5-41 0-034 F60080172 GAMMA Americium 241 0.84 0.19 0.18 PCI/G = 
SU5-41 0-034 F60080172 GAMMA Bismuth 214 0.7 0.18 0.34 PCI/G = 
SU5-41 0-034 F60080172 GAMMA Bismuth-207 0.003 0.038 0.07 PCI/G UJ T06 

SU5-410-034 F60080172 GAMMA Bismuth-210M -0.141 0.064 0.089 PCI/G UJ T06 

SU5-'110-034 F60080172 GAMMA Cesium 137 0.068 0.056 0.11 PCI/G U T05 

SU5-41 0-034 F60080172 GAMMA Cobalt 60 0.011 0.047 0.098 PCI/G UJ T06 

SU5-410-034 F60080172 GAMMA Lead 210 0.9 1.2 2.2 PCI/G UJ T06, N02 

SU5-41 0-034 F60080172 GAMMA Lead 212 0.492 0.096 0.14 PCI/G = 
SU5-410-034 F60080172 GAMMA Potassium 40 11.4 1.8 0.8 PCI/G = 
SU5-41 0-034 F60080172 GAMMA Protactinium 231 -0.81 0.98 1.6 PCI/G UJ T06, N02 

SU5-41 0-034 F60080172 GAMMA Radium (226} 0.7 0.18 0.34 PCI/G J T15 

SU5-41 0-034 F60080172 GAMMA Thorium 229 -0.12 0.52 0.92 PCI/G UJ T06,N02 

SU5-410-034 F60080172 GAMMA Uranium 235 0.22 0.51 0.86 PCI/G UJ T06 

SU5-41 0-034 F60080172 GAMMA Uranium 238 -0.1 1.1 1.6 PCI/G UJ T06 

SU5-41 0-035A F60080172 EML A-01-R Plutonium-238 1.45 0.32 0.08 PCI/G = 
SU5-41 0-035A F60080172 EMLA-01-R Plutonium-239/240 0.009 0.025 0.05 PCI/G UJ T06 

SU5-41 0-035A F60080172 EML A-01-R Thorium-228 1.04 0.23 0.06 PCI/G = 
SU5-41 0-035A F60080172 EML A-01-R Thorium-230 1.22 0.26 0.03 PCI/G = 
SU5-41 0-035A F60080172 EMLA-01-R Thorium-232 0.88 0.21 0.03 PCI/G = 
SU5-41 0-035A F60080172 GAMMA Actinium 227 0.07 0.27 0.41 PCIIG UJ TOG, N02 

SU5-41 0-035A F60080172 GAMMA Actinium 228 0.78 0.34 0.38 PCI/G = 
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SU5-410-035A F60080172 MA Bismuth 214 1.08 0.23 0.17 PCIIG = 
SU5-41 0-035A F60080172 GAMMA Bismuth-207 -0.052 0.041 0.061 PCI/G UJ T06 

SU5-410-035A F60080172 GAMMA Bismuth-210M -0.076 0.059 ·0.087 PCI/G UJ T06 

SU5-41 0-035A F60080172 GAMMA Cesium 137 -0.02 0.051 0.095 PCI/G UJ T06 

S U5-41 0-035A F60080172 GAMMA Cobalt 60 -0.036 0.061 0.11 PCI/G UJ T06, N02 

SU5-41 0-035A -,.-c F60080172 GAMMA Lead 210 0.9 1.2 2.2 PCI/G UJ T06,N02 

S U5-410-035A F60080172 GAMMA Lead 212 1.21 0.16 0.12 PCI/G = 
SU5-41 0-035A F60080172'GAMMA Potassium 40 21.5 2.6 1 PCI/G = 
SU5-41 0-035A F60080172 GAMMA Protactinium 231 -1.2 1 1.7 PCI/G UJ T06,N02 

SU5-41 0-035A F60080172 GAMMA Radium (226) 1.08 . 0.23 0.17 PCI/G J T15 

SU5-41 0-035A F60080172 GAMMA Thorium 229 0.07 0.5 0.89 PCI/G UJ T06, N02 

SU5-41 D-035A F60080172 GAMMA Uranium 235 -0.08· 0.53 0.92 PCI/G UJ T06 

SU5-41 0-035A F60080172 GAMMA Uranium 238 0.44 0.89 1.6 PCI/G UJ T06 

SU5-41 0-036 F6C310404 -01-R Plutonium-238 2.92 0.46 0.05 PCI/G = 
SU5-41 D-036 F6C310404 .EMLA-01-R Plutonium-239/240 0.035 0.038 0.039 PCI/G UJ T06 

SU5-41 0-036 F6C310404 EML A-01-R Thorium-228 · 0.6 0.17 0.07 PCI/G = - -
SU5-41 0-036 F6C310404 EML A-01-R Thorium-230 1.16 0.25 0.03 PCI/G = 
SU5-41 0-036 F6C310404 EML A-01-R Thorium-232 0.6 0.17 0.04 PCIIG = 
SU5-41 0-036 F6C310404 GAMMA Actinium 227 0.18 0.25 0.4 PCI/G UJ T06,N02 

SU5-41 0-036 F6C310404 GAMMA Actinium 228 0.75 0.33 0.28 PCI/G = 
SU5-41 D-036 F6C310404 GAMMA Americium 241 0.067 0.09 0.17 PCI/G UJ T06, N02 

SU5-410-036 F6C310404 GAMMA Bismuth 214 0.95 0.2 0.15 PCI/G = 
SU5-41 0-036 F6C310404 GAMMA Bismuth-207 -0.032 0.04 • 0.071 PCI/G UJ T06 

SU5-410-0~§__ F6C310404 
f'----

GAMMA Bismuth-210M -0.036 0.053 0.089 PCI/G UJ T06 

SU5-410-036 F6C310404 GAMMA Cesium 137 0.278 0.087 0.091 PCI/G = 
SU5-41 0-036 F6C310404 GAMMA Cobalt 60 -0.031 0.045 0.084 PCI/G UJ T06 

SU5-410-036 F6C310404 GAMMA Lead 210 2.6 1.2 2.4 PCI/G = 
SU5-410-036 F6C310404 GAMMA Lead 212 0.59 0.14 0.14 PCI/G = 
SU5-41 0-036 F6C310404 GAMMA Potassium 40 13.5 2.2 0.8 PCI/G = 
SU5-41 0-036 F6C310404 GAMMA Protactinium 231 0.4 1.1 2 PCI/G UJ T06,N02 

SU5-410-n<IR iF6C310404 GAMMA Radium (226) 0.95 0.21 0.15 PCI/G J T15 

SU5-41 0-036 F6C310404 GAMMA Thorium 229 -0.13 0.49 0.84 PCI/G UJ T06,N02 

SU5-41 0-036 F6C310404 GAMMA Uranium 235 0.24 0.49 0.89 PCI/G UJ T06 

SU5-41 0-036 F6C310404 GAMMA Uranium 238 1.1 0.98 1.6 PCI/G U T05 

SU5-41 0-037 F6C310404 EML A-01-R Plutonium-238 1.66 0.33 0.06 PCI/G = 
SU5-41 0-037 F6C310404 EML A-01-R Plutonium-239/240 0 0 0.03 PCI/G u T05 

SU5-41 0-037 F6C310404 EML A-01-R Thorium-228 0.72 0.18 0.05 PCI/G = 
SU5-41 0-037 F6C310404 EML A-01-R Thorium-230 0.79 0.19 0.04 PCI/G = 
SU5-410-037 F6C310404 EML A-01-R Thorium-232 0.61 0.16 0.02 PCIIG = 
SU5-41 0-037 F6C310404 GAMMA Actinium 227 -0.08 0.21 0.31 PCI/G UJ T06,N02 

SU5-41 0-037 F6C310404 GAMMA Actinium 228 0.42 0.2 0.41 PCI/G = 
SU5-410-037 F6 GAMMA Americium 241 0.028 0.071 0.13 PCI/G UJ T06,N02 

SU5-41 0-037 F6 GAMMA Bismuth 214 0.66 0.16 0.12 PCI/G = 
SU5-41 0-037 F6C310404 GAMMA Bismuth-207 0.021 0.025 0.054 PCI/G UJ . T06 

SU5-410-037 F6C310404 GAMMA Bismuth-21OM -0.014 0.041 0.072 PCI/G UJ T06 . 

SU5-41 0-037 F6C310404 GAMMA Cesium 137 0.034 0.038 0.08 PCI/G UJ T06 

SU5-41 0-037 F6C310404 GAMMA Cobalt 60 0.006 0.034 0.073 PCI/G UJ T06 

SU5-410-037 F6C310404 GAMMA Lead 210 0.25 0.91 1.7 PCI/G UJ T06,N02 

SU5-41 0-037 F6C310404 GAMMA Lead 212 0.48 0.089 O.Q76 PCI/G = 
SU5-41 0-037 F6C310404 GAMMA Potassium 40 10 1.6 0.5 PCI/G = 
SU5-41 0-037 F6C310404 GAMMA Protactinium 231 -0.66 0.83 1.4 PCI/G UJ T06, N02 

SU5-410-037 F6C310404 GAMMA Radium (226) 0.66 0.16 0.12 PCI/G J T15 

SU5-41 0-037 F6C310404 GAMMA Thorium 229 0.16 0.45 0.81 PCI/G UJ T06,N02 

,4-t 
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SU5-41 0-037 F6C310404 GAMMA Uranium 235 0,14 OA2 0,78 PCIIG UJ T06 

SU5-41 0-037 F6C310404 GAMMA Uranium 238 0.37 0.73 1.3 PCIIG UJ T06 

SU5-410-038 F6C310404 EMLA-01-R Plutonium-238 0.19 0.11 0.11 PCI/G J T04 

SU5-41 0-038 F6C310404 EML A-01-R Plutonium-239/240 0.016 0.035 O.Q§ PCIIG UJ T06 

SU5-41 0-038 F6C310404 EML A-01-R Thorium-228 0.64 0.18 0. 1/G = 

SU5-41 D-038 F6C310404 EMLA-01-R Thorium-230 1.14 0,25 0.04 PCI/G = 

SU5-41 0-038 =5C310404 EML A-01-R Thorium-232 0.6 0.17 0.04 PCI/G = 

SU5-41 0-038 6C310404 GAMMA Actinium 227 0,64 0.27 OA8 PCI/G = 

SU5-41 D-038 6C310404 GAMMA Actinium 228 0.31 0.21 OA PCIIG U T05 

SU5-41 D-038 F6C3104 GAMMA Americium 241 -0.096 0.088 0.14 PCIIG UJ T06, N02 

SU5-41 0-038 F6C310 AMMA Bismuth 214 0.61 0.17 0.3 PCIIG = 

SU5-41 0-038 F6C310404 GAMMA Bismuth-207 -0.025 0.032 0,053 PCIIG UJ T06 · 

SU5-41 D-038 F6C310404 GAMMA Bismuth-21OM -0.023 0,047 0.081 PCI/G UJ T06 

SU5-41 0-038 F6C310404 GAMMA Cesium 137 -0.052 0,04 0.06 PCIIG UJ T06 

SU5-410-038 F6C310404 GAMMA Cobalt 60 0.01 0.047 0.0 UJ T06 

SU5-41 D-038 = ~~ Lead 210 0.8 1 2 PCI/G UJ T06, N02 

SU5-41 D-038 Lead 212 0.52 0.0 """" PCIIG = 0 

SU5-410-038 6C31 0404 GAMMA Potassium 40 9.8 1.9 1 PCI/G = 

SU5-41D-<l38 I F6C31 04041 GAMMA Protactinium 231 0.65 0.93 1.7IPCIIG UJ T06, N02 

SU~41 A Radium (226) 0.61 0.17 0.3 PCIIG J T15 

SU5-410-038 F6C31040 GAMMA Thorium 229 02 OA6 0.83 PCIIG UJ T06, N02 

SU5-41 D-038 F6C310404 GAMMA Uranium 235 0.11 OA8 0.85 CI/G UJ T06 

SU5-41 0-038 F6C310404 GAMMA Uranium 238 0.15 0.8 1.5 ri/G UJ T06 

SU5-41 D-039 F6C310404 EMLA-01-R Plutonium-238 2.13 ' 0.35 0.07 1/G = 

SU5-41 D-039 F6C310404 EMLA-01-R Plutonium-239/240 0.022 0.031 0.041 CIIG UJ T06 

SU5-41 D-039 F6C310404 EMLA-01-R Thorium-228' 0.56 0.15 0.05 PCIIG = 

SU5-41 0-039 F6C310404 EMLA-01-R Thorium-230 0.88 0.2 0.04 PCIIG I= 

SU5-41 0-039 F6C310404 EML A-01-R Thorium-232 OA6 0.14 0.04 PCIIG = 

SU5-41 0-039 F6C310404 GAMMA Actinium 227 0.005 0.21 0.3~ PCIIG UJ T06, N02 

SU5-41 0-039 F6C3104 AMMA Actinium 228 0,35 0,2 OA PCIIG U T05 

SU5-41 0-039 F6C310404 GAMMA Americium 241 -0.023 0.074 0.13 PCIIG UJ T06,N02 

SU5-41 0-039 F6C310404 GAMMA Bismuth 214 0.56 0,13 0.28 PCIIG = 

SU5-41 0-039 F6C310404 GAMMA Bismuth-207 -0.015 0.035 0.06 PCIIG UJ T06 

SU5-41 0-039 F6C310404 GAMMA Bismuth-210M 0.01 0,045 0.083 PCIIG UJ T06 

SU5-41 0-039 F6C31 04~ QAMMA Cesium 137 0.014 0,04 0.078 PCIIG UJ T06 

SU5-41 0-039 F6C31040 Cobalt 60 -0,008 0.041 0.0 UJ T06 

SU5-41 0-039 F6C31 AMMA Lead 210 0.73 0.88 1.7 UJ T06,N02 

SU5-41 0-039 F6C31 AMMA Lead 212 0.26 0.089 0.11 1/G = 

SU5-41 0-039 F6C3104 AMMA Potassium 40 7.7 1.5 0.7 1/G = 

SU5-41 0-039 F6C3104 Protactinium 231 -0.07 0.72 1.3 UJ T06, N02 

SU5-41 0-039 F6C310404 GAMMA Radium (226) 0.56 0.13 0.28 PCI/G J T15 

SU5-41 0-039 F6C310404 GAMMA Thorium 229 -0.24 OA4 0.75 PCIIG UJ T06, N02 

SU5-41 0-039 F6C310404 GAMMA Uranium 235 -0.06 OA4 0.77 PCIIG UJ T06 

SU5-41 0-039 F6C310404 GAMMA Uranium 238 -0.04 0.65 1." PCIIG UJ T06 

SU5-41 0-0390 F6C310404 EML A-01-R Plutonium-238 1.19 0.26 0.09 PCIIG = 

SU5-41 0-0390 F6C310404 EML A-01-R Plutonium-239/240 0.016 O.Q3 0,047 PCI/G UJ T06 

SU5-41 0-0390 F6C310404 EML A-01-R Thoriuin-228 0.66 0.17 0.05 PCI/G = 

SU5-41 0-0390 F6C310404 EMLA-01-R Thorium-230 0.68 0.17 0.04 PCIIG = 

SU5-41 0-0390 F6C310404 EMLA-01-R Thorium-232 0.66 0.17 0.02 PCIIG = 

SUS-41 0-0390 F6C310404 GAMMA Actinium 227 0.07 0.18 0.28 PCIIG UJ T06, N02 

SU5-41 0-0390 F6C310404 GAMMA Actinium 228 OA9 0.23 0.19 PCIIG = 

SU5-41 0-0390 F6C310404 GAMMA Americium 241 -0.016 0.055 0.099 PCIIG UJ T06 

SU5-41 0-0390 F6C310404 GAMMA Bismuth 214 OA6 0.15 0.26 PCIIG = 

SU5-41 0-0390 F6C310404 GAMMA Bismuth-207 0.025 0.026 0.055 PCI/G UJ T06 
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!su5-41 0-0390 F~C;10 "AMMA ~lBismuth-_z7~~ ."""' -0.011 0.0321 0.057 PCI/G UJ T06 
1 
SU5-41 0-0390 F6C310 AMMA lcesium 137 0.017 0.033 0.073 PCI/G UJ T06 

SU5-41 0-0390 F6C310~MMA Cobalt 60 0.007 0.037 0.08 PCI/G UJ T06 

SU5-41 0-0390 F6C31040 MMA Lead 210 0.01 0.81 1.5 PCI/G UJ T06, N02 

SU5-41 0-0390 F6C310404 GAMMA Lead 212 0.297 0.095 0.1 PCI/G = 

SU5-410-0 6C310404 GAMMA ,Potassium 40 9.7 1.5 0.8 PCI/G = 

SU5-41 0-0390 F6C310404 GAMMA Protactinium 231 -0.07 0.77 1.4 UJ T06, N02 

SU5-41 0-0390 F6C310404 GAMMA Radium (226) 0.46 0.15 J T15 

SU5-41 0-0390 F6C310404 GAMMA Thorium 229 -0.18 0.34 0.57 PCI/G UJ T06,N02 

SU5-41 0-0390 F6C310404 GAMMA Uranium 235 -0.11 0.33· 0.58 PCI/G UJ T06 

SU5-41 0-0390 F6C310404 GAMMA . Uranium 238 0.38 oi{ 1.2 PCI/G UJ T06 

SU5-41 0-040 F6C310404 EML A-01-R nium-238 5.18 0. 0.08 PCI/G = 

SU5-41 0-040 F6C310404 EML A-01-R Plutonium-239/240 0.096 0.066 0.059 PCI/G J T04 

SU5-41 0-040 F6C310404 EML A-01-R Thorium-228 0.78 0.2 0.07 PCI/G = 

SU5-41 0-040 F6C310404 EML A-01-R Thorium-230 1.03 0.24 0.04 PCI/G = 

SU5-41 0-040 F6C310404 EMLA-01-R Thorium-232 0.85 0.21 0.05 PCI/G = 

SU5-41 0-040 F6C310404 Actinium 227 0.08 0.3 0.46 PCI/G UJ IQ:s, N02 

SU5-41 0-040 F6C31040 Actinium 228 1.15 0.37 0.33 PCI/G = 

10-040 F6C31040 mericium 241 0.003 0.11 

-
IQ:s. N02 

5-410-040 F6C31040 Bismuth 214 0.79 0.2 

SU5-41 0-040 F6C310404 GAMMA Bismuth-207 0.002 0.042 T06 J 

SU5-41 0-040 F6C310404 GAMMA Bismuth-210M 0.037 0.059 0.11 PCI/G UJ T06,N02 

SU5-41 0-040 F6C310404 GAMMA Cesium 137 0.091 0.069 0.14 PCI/G U T05 

SU5-410-040 F6C310404 GAMMA Cobalt 60 -0.004 0.045 0.09 PCI/G UJ T06 

SU5-41 0-040 F6C310404 GAMMA Lead 210 0.6 1.3 2.5 PCI/G UJ T06,N02 

SU5-41 0-040 F6C310404 GAMMA Lead 2.12 0.74 0.16 0.17 PCI/G = 

SU5-41 0-040 F6C310404 GAMMA Potassium 40 20 2.9 1.2 PCI/G = 

SU5-41 0-040 F6C310404 GAMMA Protactinium 231 -0.3 1.2 2.1 PCI/G UJ T06, N02 

SU5-41 0-040 F6C310404 GAMMA Radium (226) 0.79 0.2. 0.39 PCI/G J T15 

SU5-41 0-040 F6C3104~MA Thorium 229 -0.45 0.61 O.~~UJ IT06, N02 

SU5-410-040 F6C31040 MMA Uranium 235 -0.35 0.53 0.8 UJ 'roe 
SU5-41 0-040 F6C31040 AMMA Uranium 238 1.1 1 1.9 PCI/G U T05 

SU5-41 0-041 F6C31040 EML A-01-R Plutonium-238 23.6 2.8 0.08 PCI/G = 

SU5-41 0-041 F6C310404 EML A-01-R Plutonium-239/240 0.159 0.082 0.047 .PCI/G J T04 

SU5-410-041 F6C310404 EML A-01-R Thorium-228 0.74 0.2 0.07 PCI/G = 

SU5-410-041 F6C310404 EML A-01-R Thorium-230 1.67 0.33 0.05 PCI/G = 

SU5-41 0-041 F6C310404'EML A-01-R ' Thorium-232 0.68 0.19 0.05 PCI/G = 

SU5-410-041 F6C310404 GAMMA Actinium 227 0.39 0.26 0.43 PCI/G U T05, N02 

SU5-41 0-041 F6C310404 GAMMA Actinium 228 0.3 0.2 0.24 PCI/G J T04 

SUS-410-041 F6C310404 MMA Americium 241 -0.036 0.083 0.14 PCI/G UJ T06, N02 

SU5-41 0-041 F6C310404 GAMMA Bismuth 214 0.42 0.15 0.1 PCI/G = 

SU5-41 0-041 F6C310404 GAMMA Bismuth-207 -0.01 0.029 0.05 PCI/G UJ T06 

SU5-410-041 F6C310404 GAMMA Bismuth-210M -0.012 0.043 0.074 PCI/G UJ T06 

SU5-41 0-041 F6C310404'GAMMA Cesium 137 0.019 0.043 0.082 PCI/G UJ T06 

SU5-41 0-041 F6C310404 GAMMA Cobalt 60 0.029 0.049 0.099 PCIIG UJ T06 

SU5-41 0-041 F6C310404 GAMMA Lead 210 1.3 1.2 1.6 PCIIG U T05,N02 

SU5-41 0-041 F6C310404 GAMMA Lead 212 0.448 0.081 0.076 PCI/G = 

SU5-41 0-041 F6C310404 GAMMA Potassium 40 8.5 1.7 0.7 PCI/G = 

SU5-41 0-041 F6C310404 GAMMA Protactinium 231 0.41 0.85 1.5 PCI/G UJ T06, N02 

SU5-41 0-041 F6C310404 GAMMA Radium (226) 0.42 0.15 0.1 PCIIG J T15 

SU5-41 0-041 F6C310404 GAMMA Thorium 229 -0.02 0.45 0.78 PCIIG UJ T06, N02 

SU5-41 0-041 F6C310404 GAMMA Uranium 235 -0.02 0.43 0.75 PCI/G UJ T06 

SU5-41 0-041 F6C310404 GAMMA Uranium 238 -0.26 0.76 1.3 PCI/G UJ T06 

SU5-41 0-042 F6C310404 EML A-01-R Plutonium-238 0.42 0.15 0.1 PCI/G = 
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SU5-410-042 F6C310404 IEML A-01-R Plutonium-239/240 -0.007 0.024 0.054 PCI/G UJ T06 

SU5-41 0-042 F6C310404 EML A-01-R Thorium-228 0.85 0.2 0.05 PCI/G = 
SU5-41 D-042 F6C310404 EML A-01-R Thorium-230 0.85 0.2 0.05 PCI/G = 
SU5-41 0-042 F6C310404 EML A-01-R Thorium-232 0.98" 0.22 0.03 PCIIG = 
SU5-41 0-042 "'6C310404 GAMMA Actinium 227 0.18 0.29 0.46 PCI/G UJ T06, N02 

SU5-41 0-042 F6C310404 GAMMA Actinium 228 0.47 0.32 0.31 PCJ/G J T04 

SU5-41 0-042 F6C310404 GAMMA Americium 241 0.02 0.1 0.18 PCJ/G UJ T06, N02 

SU5-410-042 F6C310404 GAMMA Bismuth 214 0.74 0.18 0.14 PCJ/G = 
SU5-41 0-042 F6C310404 GAMMA Bismuth-207 0.014 0.041 0.079 PCI/G UJ T06 

SU5-41 0-042 F6C310404 GAMMA Bismuth-21OM -0.086! 0.06 0.091 PCI/G UJ T06 

SU5-41 D-042 F6C310404 GAMMA Cesium 137 0.037 0.064 0.12 PCI/G UJ T06 

SU5-41 0-042 F6C310404 GAMMA Cobalt 60 -0.038 0.062 0.11 PCI/G UJ T06,N02 

SU5-41D-042 F6C3104~MMA Lead 210 0.4 1.2 2.1 PCI/G UJ T06, N02 

SU5-410-042 F6C31040 MMA Lead 212 0.9 0.14 0.11 PCI/G = 
SU5-410~6C310404 GAMMA Potassium 40 21.3 2.8 1.1 PCI/G = 
SU5-410-04 F6C310404 GAMMA Protactinium 231 -0.1 1.1 2 PCI/G UJ T06,N02 

SU5-41 0-042 F6C310404 GAMMA Radium (226) 0.74 0.18 0.14 PCI/G J T15 

SU5-410-042 F6C310404 GAMMA Thorium 229 -0.17 0.56 0.98 PCI/G UJ. T06, N02 

SU5-41 D-042 F6C310404 GAMMA Uranium 235 0.39 0.61 0.98 PCI/G UJ T06 

SU5-41 D-042 F6C310404 GAMMA Uranium 238 0.38 0.98 1.8 PCI/G UJ T06 

SU5-41 0-043 F6C310404 EML A-01-R Plutonium-238 10.4 1.4 0.1 PCI/G = 
SU5-41 0-043 IF6C310404 EML A-01-R Plutonium-239/240 0.092 0.066 0.052 PCI/G J T04 

SU5-41n. 310404 EML A-01-R Thorium-228 0.98 0.22 0.06 PCI/G = 
SU5-41 0-043 F6C310404 EML A-01-R Thorium-230 0.87 0.21 0.03 PCI/G = 
SU5-41 0-043 F6C310404 EML A-01-R Thorium-232 1.04 0.23 0.06 PCI/G = 
SU5-41 0-043 F6C310404 GAMMA Actinium 227 -0.18 0.27 0.37 PCI/G UJ T06,N02 

SU5-41 0-043 F6C310404 ~·· Actinium 228 0.92 0.41 0.37 PCI/G = 
SU5-41 0-043 F6C310404 MMA Americium 241 -0.051 0.09 0.1.6 PCI/G UJ T06,N02 

SU5-41 D-043 F6C310404 GAMMA Bismuth 214 0.7::1 0.21 0.36 PCI/G = 
SU5-41 0-043 F6C310404 GAMMA Bismuth-207 0.004 0.036 0.067 PCI/G UJ T06 

SU5-41 0-043 F6C310404 GAMMA Bismuth-210M 0.03 0.055 0.1 PCI/G UJ T06 

SU5-41 0-043 F6C310404 GAMMA esium 137 0.0 0.058 0.11 PCI/G UJ T06 

SU5-41 0-043 F6C310404 GAMMA obalt 60 -0.0 0.064 0.12 PCI/G UJ T06, N02 

SU5-41 0-043 F6C310404 GAMMA Lead 210 1.9 1.1 2.2 PCI/G U T05,N02 

SU5-41 0-043 F6C310404 GAMMA Lead 212 0.88 0.15 0.15 PCI/G = 
SU5-41 0-043 F6C310404 GAMMA Potassium 40 25 3 0.8 PCJ/G = 
SU5-41 0-043 F6C310404 GAMMA Protactinium 231 -0.4 1 1.8 PCI/G UJ T06, N02 

SU5-41 0-043 F6C310404 GAMMA Radium (226) 0.73 0.21 0.36 PCI/G J T15 

SU5-41 0-043 F6C310404 GAMMA Thorium 229 -0.13 0.52 0.89 PCI/G UJ T06, N02 

SU5-41 0-043 F6C310404 GAMMA Uranium 235 -0.1 0.53 0.91 PCI/G UJ T06 

SU5-41 0-043 F6C310404 GAMMA Uranium238 0.39 0.94 1.7 PCI/G UJ T06 

SU5-41 0-044A F60080172 EML A-01-R Plutonium-238 8.4 1.7 0.1 PCI/G = 
SU5-41 0-044A F60080172 E_MLA-01-R Plutonium-239/240 0.066 0.089 0.059 PCI/G J T04 

SU5-41 0-044A F60080172 ~MLA-01-R Thorium-228 1.05 0.24 0.07 PCIIG = 
SU5-41 0-044A F60080172 EML A-01-R Thorium-230 0.68 0.18 0.05 PCI/G = 
SU5-410-044A F6D080172 EMLA-01-R Thorium-232 0.83 0.2 0.05 PCI/G = 
SU5-41 0-044A F60080172 GAMMA Actinium 227 0.33 0.32 0.55 PCI/G U T05,N02 

SU5-41 0-044A F60080172 GAMMA Actinium 228 1.01 0.39 0.39 PCI/G = 
SU5-41 0-044A F60080172 GAMMA Americium 241 -0.02 0.12 0.21 PCI/G UJ T06,N02 

SU5-41 0-044A F60080172 GAMMA Bismuth 214 0.58 0.23 0.4 PCI/G = 
SU5-41 0-044A F60080172 GAMMA Bismuth-207 0.003 0.047 0.087 PCIJG UJ T06 

SU5-41 0-044A F60080172 GAMMA Bismuth-210M -0.017 0.07 0.12 PCI/G UJ T06, N02 

j SU5-41 0-044A F60080172 GAMMA Cesium 137 0.044 0.06 0.12 PCIIG UJ T06 

SU5-41 0-044A F60080172 GAMMA Cobalt 60 -0.008 0.055 0.11 PCI/G UJ T06,N02 



Rand V Table page 33 of 51 

sample Name _x:sbG~~~eihQ:'dNam~L~ -An'1ily~irrfe'ifi~i0f!.uri~rtaln~l~ M'oc~' ;tJr)ifs Vaifa~ Rea$0'0:coa~ .:. _ __. __ ..;.__~_,______ . 
SU5-41 D-044A F6D080172 GAMMA !Lead 210 1.3 1-5 2,8 PCI/G UJ IJ06, N02 

SU5-41 D-044A F6D080172 GAMMA Lead 212 0,83 0,21 0,2 PCIIG = 
SU5-41 D-044A F6D080172 GAMMA Potassium 40 25,2 3,5 1 PCI/G = 

1 SU5-41 D-044A F6D080172 GAMMA Protactinium 231 -0.7 1.1, 1~ UJ T06, N02 

SU5-41 D-044A F6D080172 GAMMA Radium (226) 058 0.2:! 0.4 PCIIG J T15 

SU5-41 D-044A F6D080172 GAMMA Thorium 229 0.2 0.67 1.2 PCI/G UJ T06,N02 

SU5-41 D-044A F6D080~~MMA Uranium 235 0.08 0.61 1.1 PCI/G UJ T06 

SU5-41 D-044A F6D0801 GAMMA Uranium 238 0.6 1_2 2.1 PCI/G UJ T06 

SU5-410-045 F6C310404 EML A-01-R Plutonium-238 20.3 2.5 0,07 PCI/G = 
SU5-41 D-045 F6C310404 EMLA-01-R Plutonium-239/240 0.061 0.055 0.057 PCIIG J T04 

SU5-41 D-045 F6C310404 EML A-01-R Thorium-228 0.4 0.14 0.07 PCI/G = 
SU5-41D-045 F6C310404 EML A-01-R Thorium-230 0,89 0.2 0.05 PCIIG = 
SU5-41 D-045 F6C310404 EML A-01-R Thorium-232 0.52 0.1~ 0.05 PCI/G = 
SU5-41 D-045 F6C310404 GAMMA Actinium 227 -0.007 0.19 0.3 PCI/G UJ T06, N02 

SU5-41 D-045 F6C310404 GAMMA Actinium 228 0.39 0.2 0.41 PCI/G U T05 

SU5-41 D-045 - F6C310404 GAMMA Americium 241 0,046 0.069 0.13 PC JIG UJ !T06, N02 

SU5-41 D-045 __ lE_6C31 0404 GAMMA Bismuth 214 0.52 0.13 0.28 PCI/G = 
SU5-41 D-045 F6C310404 GAMMA Bismuth-207 -0.01 

i 
0.046 PCI/G UJ 06 

s~~310404 GAMMA Bismuth-210M -0.039 0.065 PCI/G UJ 06 

su 310404 GAMMA 137 0.009 0. O.Q75 PCI/G UJ T06 

SU5-41 D-045 F6C310404 GAMMA Cobalt 60 -0.004 0.03 0.065 PCIIG UJ T06 

SU5-41 D-045 F6C310404 GAMMA Lead 210 1.1 1 1.9 PCI/G U T05,N02 

SU5-41 D-045 F6C310404 GAMMA Lead 212 0.356 0.076 0.08 PCI/G = 
SU5-41 D-045 F6C310404 GAMMA Potassium 40 6.3 1_3 0.6 PCIIG = 
SU5-41 D-045 F6C310404 GAMMA Protactinium 231 0.19 0.76 1.4 PCIIG UJ T06, N02 

SU5-41 D-045 F6C310404 GAMMA Radium (226) 0.52 0.13 0.28 PCIIG J T15 

SU5-41 D-045 F6C310404 GAMMA Thorium 229 -0.09 0.47 0.79 PCIIG UJ T06,N02 

SU5-41 D-045 F6C310404 GAMMA Uranium 235 -0.17 0.39 0.67 PCI/G UJ T06 

SU5-41 D-045 F6C310404 GAMMA Uranium 238 0.44 0.67 1.3 PC JIG UJ T06 

SU5-41 D-046 F6C310405 EML A-01-R Plutonium-238 0.99 0.23 0.07 PCIIG = 
SU5-41 D-046 F6C310405 EMLA-01-R Plutonium-239/240 -0.004 0,023 0.048 PC JIG UJ T06 

SU5-41 D-046 F6C310405 EML A-01-R Thorium-228 0.85. 0.21 0.07 PCIIG = 
SU5-41 D-046 F6C310405 EMLA-01-R Thorium-230 0.9 0.21 0.05 PCI/G = 
SU5-41 D-046 F6C310405 EMLA-01-R Thorium-232 0.86 0.21 0.05 PCIIG = 
SU5-41 D-046 F6C310405 GAMMA Actinium 227 0.06 0.26 0.4 PCIIG UJ T06, N02 

SU5-41 D-046 F6C310405 GAMMA Actinium 228 0.75 ' 0.33 0.32 PCIIG = 
SU5-410-046 F6C310405 GAMMA Americium 241 -0.055 0.083 0.14 PCIIG UJ iT06, N02 

1SU5-410-046 F6C310405 GAMMA Bismuth 214 0.66 0.171 0.34 PCIIG = 
SU5-41 D-046 F6C310405tGAMMA Bismuth-207 0.005 0.042 0.077 PCIIG UJ T06 

SU5-41 D-046 = F6C31 0405 GAMMA Bismuth-210M -0.006 0.047 0.086 PC JIG UJ T06 

SU5-41 D-046 F6C310405 GAMMA Cesium 137 0.056 0.056 0.12 PCIIG U T05 

SU5-41 D-046 F6C310405 GAMMA Cobalt 60 -0.004 0.057 0.11 PCIIG UJ T06, N02 

SU5-41 D-046 F6C310405 GAMMA Lead 210 0.8 1 2 PCIIG UJ T06, N02 

SU5-41 D-046 - F6C310405 GAMMA Lead 212 0.68 0.13 0.14 PCIIG = 
SU5-41 D-046 F6C310405 GAMMA Potassium 40 20.7 2.6 0.7 PCIIG = 
SU5-41 D-046 F6C310405 GAMMA Protactinium 231 -1.06 0.96 1.5 PCIIG UJ T06, N02 

SU5-41 D-046 F6C310405 GAMMA Radium (226) 0.66 0.17 0.34 PCI/G J T15 

SU5-41 D-046 F6C310405 GAMMA Thorium 229 0.03 0.49 0.87 PCIIG UJ T06, N02 

SU5-41 D-046 F6C310405,GAMMA Uranium 235 0.09 0.49 0.88 PCIIG UJ T06 

SU5-41 D-046 F6C31 0405 GAMMA Uranium 238 0.55 0.89 1.7 PCIIG UJ T06 

SU5-410-047 F6C310405 EML A-01-R Plutonium-238 0.174 0.097 0.092 PCIIG J T04 

SU5-410-047 F6C310405IEML A-01-R Plutonium-239/240 - 0.0006 0.025 0.055 PCIIG UJ T06 

SU5-41 D-047 F6C31 0405 EML A-01-R Thorium-228 0.73 0.18 0.05 PCI/G = 
SU5-410-047 F6C310405 EML A-01-R Thorium-230 0.78 0.19 0.04 PCIIG = 

A-t 
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SU5-41 0-049 F6C310405 GAMMA Protactinium 231 -0.9 1 1. UJ T06,N02 

SU5-41 0-049 F6C310405 !GAMMA Radium (226) 0.82 0.21 0.16'PCIIG J T15 

SU5-41 0-049 F6C310405 iGAMMA Thorium 229 -0.1 0.52 0.9 PCI/G UJ T06,N02 

SU5-410-049 F6C310405 GAMMA Uranium 235 -0.32 0.47 0.77 PCI/G UJ T06 

SU5-41 0-049 F6C310405 GAMMA Uranium 238 0.64 0.95 1.8 PCI/G UJ T06 

SU5-41 0-0490 F6C310405 EML A-01-R Plutonium-238 0.92 0.21 O.o? PCI/G = 

SU5-41 0-0490 F6C310405 EML A-01-R Plutonium-239/240! 0.032 0.037 0.043 PCIIG UJ T06 --
SU5-410-0490 F6C310405 EML A-01-R Thorium-228 0.95 0.22 0.05 PCI/G = 

SU5-41 0-0490 F6C310405 EML A-01-R Thorium-230 0.86 0.21 0.05 PCI/G = 

SU5-41 0-0490 F6C310405 EML A-01-R Thorium-232 0.74 0.19 0.04 PCI/G = 

SU5-41 0-0490 F6C310405 GAMMA Actinium 227 0.12 0.32 0.52 PCI/G UJ T06,N02 

SU5-41 0-0490 F6C310405 GAMMA Actinium 228 0.88 0.41 0.42 PCI/G = 

SU5-41 0-0490 F6C310405 GAMMA Americium 241 0.02 0.11 0.2 PCI/G UJ T06, N02 

SU5-41 0-0490 F6C310405 GAMMA Bismuth 214 0.91 0.22 0.46 PCI/G = 

SU5-41 0-0490 F6C310405 GAMMA Bismuth-207 0.03 0.051 0.1 PCI/G UJ T06 

SU5-41 0-0490 F6C310405 GAMMA Bismuth-21OM 0.046 0.069 0.13 PCI/G UJ T06, N02 

SU5-41 0-0490 F6C310405 GAMMA Cesium 137 0.09 0.07 0.15 PCIIG u T05 

SU5-41 0-0490 F6C310405 GAMMA Cobalt 60 -0.044 0.051 0.082 iPCI/G UJ T06 

SU5-41 0-049Q:: £:6CJ1 04051 GAMMA ~210 0.9 1.5 2.8 PCI/G UJ T06, N02 

SU5-41 0-0490 F6C310405 GAMMA 212 0.85 0.22 0.18 PCI/G = 

SU5-410-0490 F6C310405 GAMMA Potassium 40 22.6 3.2 0.8 PCI/G = 

SU5-41 0-0490 I F6C31 040 I GAMMA otactinium 231 0.2 1.5 2]JPCI/G UJ T06, N02 

SU5-41 0-049 C3 AMMA urn (226) 0.91 0.22 ~CI/G J T15 

SU5-410-0490 F6C310405 GAMMA Thorium 229 0.2 0.6 PCI/G UJ T06,N02 

SU5-41 0-0490 F6C310405 GAMMA Uranium 235 -0.17 0.6 1.1 PCI/G UJ T06 

SU5-41 0-0490 F6C310405 GAMMA Uranium 238 0.6 1.1 2 PCI/G UJ T06 

SU5-41 0-050 F6C310405 EML A-01-R Plutonium-238 4.79 0.7 
og= 

SU5-41 0-050 F6C31040 A-01-R tonium-239/240 0.095 0.065 0.0 CI/G J T04 

SU5-41 0-050. F6C310405 EML A-01-R Thorium-228 1.25 0.25 o.o7lf'.CitG = 

SU5-41 0-050 F6C310405 EML A-01-R Thorium-230 1.34 0.26 0.05 PCI/G = 

SU5-41 0-050 F6C310405 EML A-01-R Thorium-232 1.34 0.26 0.04 PCI/G = 

SU5-410-050 F6C310405 GAMMA Actinium 227 1.19 0.37 0.65 PCI/G = 

SU5~41 0-050 F6C310405 GAMMA Actinium 228 1.12 0.42 0.4 PCI/G.= 

SU5-41 0-050 F6C310405 GAMMA Americium 241 -0.08 0.12 o.~J T06,N02 

SU5-410-050 F6C310405 GAMMA Bismuth 214 0.72 0.2 0.3 

SU5-41 0-050 F6C310405 GAMMA Bismuth-207 -0.022 0.043 0.073 PCI/G UJ T06 

SU5-41 0-050 F6C310405 GAMMA Bismuth-210M 0.035 0.073 0.11 PCI/G UJ T06,N02 

SU5-410-050 F6C310405 GAMMA Cesium 137 0.363 0.094 0.08S PCI/G = 

SU5-41 0-050 F6C310405 GAMMA Cobalt 60 0.033 0.05 0.11 PCI/G UJ · T06, N02 

S U5-41 0-050 F6C310405 GAMMA Lead 210 2.7 1.4 2.1 PCI/G U T05, N02 

S U5-41 0-050 F6C310405 GAMMA Lead 212 1.01 0.18 0.17 PCI/G = 

SU5-41 0-050 F6C310405 GAMMA Potassium 40 14.3 2.2 1 PCI/G = 

SU5-41 0-050 F6C310405 GAMMA Protactinium 231 1.4 1.4 2.2 PCI/G U T05,N02 

SU5-410-050 F6C310405 GAMMA Radium (226) 0.72 0.2 0.34 PCI/G J T15 

SU5-41 0-050 F6C310405 GAMMA Thorium 229 -0.17 0.64 1.1 PCI/G UJ T06, N02 

SU5-410-050 F6C310405 GAMMA Uranium 235 -0.58 0.66 1.1 PCI/G UJ T06 

SU5-41 0-050 F6C310405 GAMMA Uranium 238 0.3 1 1.9 PCI/G UJ T06 

SU5-410-051 F6C310405 EML A-01-R Plutonium-238 0.32 0.13 0.09 PCI/G = 

SU5-41 0-051 F6C310405 EML A-01-R Plutonium-239/240 -0.021 0.034 0.076 PCI/G UJ T06 

SU5-410-051 F6C310405 EML A-01-R Thorium-228 0.98 0.23 0.06 PCI/G = 

SU5-410-051 F6C310405 EML A-01-R Thorium-230 1.13 0.25 0.03 PCI/G = 

SU5-410-051 F6C310405 EML A-01-R Thorium-232 0.88 0.22 0.04 PCI/G = 

SU5-41 0-051 F6C310405 GAMMA Actinium 227 -0.11 0.27 0.39 PCI/G UJ T06, N02 

SU5-410-051 F6C310405 GAMMA Actinium 228 0.53 0.31 0.28 PCI/G J T04 

Jrl 
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SU5-41D-051 F6C310405 GAMMA Americium 241 -O.OOG 0.091 0.1G PCI/G UJ ITOG, N02 

SU5-410-051 F6C310405 GAMMA Bismuth 214 0.51 0.17 0.1G PCI/G = 

SU5-410-051 FGC310405 GAMMA Bismuth-207 -0.024 0.035 0.058 PCI/G UJ TOG 

SU5-410-051 FGC310405 GAMMA Bismuth-21OM -0.053 0.058 . 0.095 PCI/G UJ TOG 

SU5-410-051 FGC310405 GAMMA Cesium 137 0.007 0.052 0.09G PCI/G UJ TOG 

SU5-41 0-051 FGC310405 GAMMA Cobalt GO -0.018 0.044 0.082 PCI/G UJ TOG 

SU5-410-051 FGC310405 GAMMA Lead 210 0.5 1.1 2 PCI/G UJ [TOG, N02 
1SU5-410-051 GC310405 GAMMA Lead 212 O.G3 0.11 0.~= 
SU5-410-051 FGC310405 GAMMA Potassium 40 18.1 2.4 0.8 = 

SU5-410-051 FGC310405 GAMMA Protactinium 231 -O.G 1 1.7 PCI/G UJ TOG, N02 

SU5-410-051 FGC310405 GAMMA Radium (22G) 0.51 0.17 0.1G PCI/G J T15 

SU5-41D-051 F6C310405 GAMMA Thorium 229 0.12 0.54 0.98 p UJ T06,N02 

SU5-410-051 F6C310405 GAMMA Uranium 235 -0.16 0.52 0.9 p UJ T06 

· SU5-41D-051 F6C310405 GAMMA Uranium 238 0.7 0.89 1.6 PCI/G UJ TOG 

SU5-41 0-052 "'6C310405 EML A-01-R Plutonium-238 0.114 0.073 0.062 PCI/G J T04 

SU5-410-052 "'6C310405 EML A-01-R Plutonium-239/240 -0.005 0.052!PCI/G UJ TOG 

SU.5-41 0-052 F6C310405 EMLA-01-R Thorium-228 0.85 0.2 0.05 PCIIG = 

SU5-41 0-052 F6C310405 EML A-01-R Thorium-230 1.02 0.22 0.04 PCI/G = 

SU5-41 0-052 FGC310405 EMLA-01-R Thorium-232 0.81 0.2 0.04 PCI/Gi= 

SU5-41 0-052 F6C310405 GAMMA Actinium 227 0.17 0.2G 0.42 PCI/G 1UJ TOG,N02 

SU5-41 0-052 F6C310405 GAMMA Actinium 228 0.91 0.34 O.G3 PCI/G = 

SU5-41 0-052 F6C310405 GAMMA Americium 241 0.051 0.089 0.17 PCI/G UJ TOG,N02 

.SU5-41 0-052 FGC310405 GAMMA Bismuth 214 0.78 0.19 0.15 PCI/G = 

SU5-41 0-052 FGC310405 GAMMA Bismuth-207 -0.01G 0.0421 0.072 PCI/G UJ TOG 

SU5-41 0-052 FGC310405 GAMMA Bismuth-21OM -0.017 0.052 0.092 PCI/G UJ TOG 

SU5-41 D-052 FGC310405 GAMMA Cesium 137 0.027 0.054 0.11 PCI/GlUJ TOG 

SU5-41 D-052 FGC310405 GAMMA Cobalt GO 0.009 O.OG 0.12 PCI/G.UJ TOG,N02 

SU5-41D-052 FGC310405 GAMMA Lead 210 -0.3 1.2 2.1 PCI/G UJ TOG, N02 

SU5-41 D-052 FGC310405 GAMMA Lead 212 0.81 0.16 0.15 PCI/G = 

SU5-41 D-052 FGC310405 GAMMA Potassium 40 22.2 

ts SU5-41D~C310405 GAMMA Protactinium 231 -0.7 1 1. J TOG,N02 

SU5-41D- C310405 GAMMA Radium (22G) 0.78 0.19 J T15 

SU5-41 D-052 FGC310405 GAMMA Thorium 229 0.4G 0.53 1 PCitGlUJ TOG,N02 

SU5-41 D-052 FGC310405 GAMMA Uranium 235 0.15 0.53 0.95 PCI/G UJ TOG 

SU5-41 D-052 FGC310405 GAMMA Uranium 238 1.G8 0.94 1.8 PCI/G U T05 

SU5-41 D-053 ~C310405 EML A-01-R Plutonium-238 3.18 0.51 0.09 PCI/G:= 

SU5-41 D-053 FGC310405 EML A-01-R Plutonium-239/240 0.07 0.058 0.05G PCI/G J T04 

SU5-41 D-053 FGC310405 EML A-01-R Thorium-228 0.84 0.21 0.08 PCI/G = 

SU5-41 D-053 FGC310405 EMLA-01-R Thorium-230 0.72 0.19 0.07 PCI/G = 

SU5-41 0-053 FGC310405 EMLA-01-R Thorium-232 0.81 0.2 O.OG PCI/G = 

SU5-41 D-053 FGC310405 GAMMA Actinium 227 0.32 0.25 0.44 PCI/G u T05,N02 

SU5-41 D-053 FGC310405 GAMMA Actinium 228 0.73 0.37 0.3 PCI/G J T04 

SU5-41 D-053 FGC310405 GAMMA Americium 241 
I 

-0.05G 0.09 0.15 PCIIG UJ TOG,N02 

SU5-41 D-053 F6C310405 GAMMA Bismuth 214 O.G1 0.18 0.34 PCI/G = 

SU5-41 D-053 FGC310405 GAMMA Bismuth-207 0.004 0.043 0.078 PCitG!UJ TOG 

SU5-41D-053 F6C310405 GAMMA Bismuth-210M -0.02 0.056 0.099 PCIIGIUJ TOG 

SU5-41 D-053 FGC310405 GAMMA Cesium 137 0.174 0.089 0.11 PCI/G J T04 

S U5-41 0-053 FGC310405 GAMMA Cobalt GO -0.048 0.055 0.094 PCI/G UJ TOG 

· SU5-41 0-053 FGC310405 GAMMA Lead 210 1.8 1.2 2.3 PCI/G U T05,N02 

SU5-41 D-053 F6C310405 GAMMA Lead 212 0.93 0.1G 0.15 PCI/G = 

SU5-41 D-053 FGC310405 GAMMA Potassium 40 23.4 2.8 1.2 PCI/G = 

SU5-41 0-053 FGC310405 GAMMA Protactinium 231 -0.4 1.1 1.8 PCI/G UJ TOG, N02 

SU5-41 D-053 FGC310405 GAMMA Radium (22G) O.G1 0.18 0:34 PCI/G J T15 

SU5-41 D-053 FGC310405 GAMMA Thorium 229 -0.02 0.59 1 PCI/G UJ TOG, N02 . 

/i'l 
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F6C310405 GAMMA Bismuth-21OM -0.025 0.047 0.081 PCIIG UJ T06 
i-· ' 

!SU5-41 0-0550 F6C310405 GAMMA Cesium 137 0.028 0.06 0.12 PCIIG UJ T06 

SU5-41 0-0550 F6C310405 GAMMA Cobalt 60 0.048 0.048 0.11 PCI/G U T05, N02 

SU5-41 0-0550 F6C310405 GAMMA Lead 210 0.8 1 2 PCI/G UJ T06,N02 

SU5-41 0-0550 F6C310405 GAMMA Lead 212 0.73 0.15 0.15 PCI/G = 
SU5-41 0-0550 F6C310405 GAMMA Potassium 40 17.5 2.3 0.7 PCI/G = 
SU5-41 0-0550 F6C310405 GAMMA ·Protactinium 231 -0.72 0.94 1.6 PCIIG UJ T06;N02 

SU5-41 0-0550 F6C310405 GAMMA l Radium (226) 0.9 0.2 0.37 PCI/G J T15 

SU5-41 0-0550 F6C310405 GAMMA Thorium 229 0.15 0.48 0.87 PCI/G UJ T06, N02 

SU5-41 0-0550 F6C310405 GAMMA Uranium 235 -0.18 0.48 0.81 PCI/G UJ T06 

SU5-41 0-0550 F6C310405 GAMMA Uranium 238 0.5 0.78 1.5 PCI/G UJ T06 

SU5-41 0-056 F6C310405 EML A-01-R Plutonium-238 3.3 0.51 0.09 PCI/G = 
~-5-41 0-056 F6C310405 EML A-01-R Plutonium-239/240 0.041 0.044 0.05 PCI/G UJ T06 

SU5-41 0-056 F6C310405 EML A-01-R Thorium-228 1.11 0.24 0.08 PCI/G = 
SU5-410-056 F6C310405 EML A-01-R Thorium-230 1.02 0.2 0.06 PCI/G = 
SU5-41 0-056 F6C310405 EMLA-01-R !Thorium-232 0.88 0.21 0.05 iPCI/G = 
SU5-41 0-056 F6C310405 GAMMA Actinium 227 0.16 0.21 0.45 iPCIIG UJ T06,N02 

SU5-41 0-056 F6C310405 GAMMA Actinium 228 · 0.61 0.29 0.59 PCI/G = 
SU5-41 0-056 F6C310405 GAMMA Americium 241 -0.007 0.1 0.18 PCI/G UJ T06, N02 

SU5-41 0-056 F6C310405 GAMMA Bismuth 214 0.83 0.21 0.41 PCI/G = 
SU5-41 0-056 F6C310405 GAMMA Bismuth-207 -0.002 0.041 0.076 PCI/G UJ T06 

SU5-410-056 F6C310405 GAMMA- Bismuth-21OM -0.041 0.062 0.1 PCI/G UJ T06 

SU5-41 0-056 F6C310405 GAMMA Cesium 137 0.124 0.068 0.15 PCI/G U T05 

SU5-41 0-056 F6C310405 GAMMA Cobalt 60 -0.015 0.05 0.094 PCI/G UJ T06 

SU5-41 0-056 F6C310405 GAMMA Lead 210 0.8 1.3 2.5 PCIIG UJ T06,N02 

SU5-41 0-056 F6C310405 GAMMA Lead 212 0.7 0.14 0.13 PCIIG = 
SU5-41 0-056 F6C310405 GAMMA Potassium 40 18.8 2.7 0.9 PCI/G = 
SU5-41 0-056 F6C310405 GAMMA .Protactinium 231 -1.5 1.3 2.1 PCI/G UJ T06, N02 

· SU5-41 0-056 F6C310405 GAMMA Radium (226) 0.83 0.21 0.41 PCI/G J T15 

SU5-410-056 F6C310405 GAMMA Thorium 229 0.15 0.61 1.1 PCI/G UJ T06,N02 

SU5-41 O~F6C31 0405 GAMMA Uranium 235 -0.08 0.54 0.96

1

PCI/G UJ T06 

SU5-41 0-056 F6C31 0405 ~d~n~. nium 238 1.1 1.2 UJ T06 

SU5-41 0-057 F6C310405 EML A-01-R : Plutonium-238 . 0.98 0.23 0.09 PCI/G = 
SU5-41 0-057 F6C310405 EML A-01-R Plutonium-239/240 -0.004 0.023 0.049 PCI/G UJ T06 

SU5-41 0-057 FGC310405 EMLA-01-R Thorium-228 0.77 0.2 0.1 PCI/G = 
SU5-410-057 F6C310405 EML A-01-R Thorium-230 0.67 0.17 0.06 PCI/G = 
SU5-410-057 F6C310405 EML A-01-R Thorium-232 0.73 0.18 0.04 PCI/G = 
SU5-410-057 F6C310405 GAMMA Actinium 227 0.18 0.32 0.48 PCI/G UJ T06, N02 

· SU5-41 0-057 F6C310405 GAMMA Actinium 228 0.55 0.36 0.37 PCI/G J T04 

SU5-41 0-057 F6C310405 GAMMA Americium 241 -0.06 0.11 0.18 PCI/G UJ T06,N02 

SU5-41 0-057 F6C310405 GAMMA Bismuth 214 0.54. 0.19 1 0.18 PCI/G = 
SUS-410-057 F6C310405 GAMMA Bismuth-207 -0.029 0.041 0.068 PCI/G UJ T06 

SU5-41 0-057 F6C310405 GAMMA Bismuth-210M -0.015 0.058. 0.1 PCI/G UJ T06 

SU5-41 0-057 F6C310405 GAMMA Cesium 137 0.038 0.061 0.11 PCI/G UJ T06 

SU5-41 0-057 F6C310405 GAMMA Cobalt 60 0.014 0.052 0.1 PCI/G UJ T06 

SU5-410-057 F6C310405 GAMMA Lead 210 1.1 1.2 2.2 PCI/G UJ T06,N02 

SU5-41 0-057 F6C310405 GAMMA Lead 212 0.61 0.13 0.12 PCI/G = 
SU5-41 0-057 .F6C310405 GAMMA Potassium 40 16.1 '2.4 0.9 PCI/G = 
SU5-41 0-057 F6C310405 GAMMA Protactinium 231 0.006 1 1.7 PCI/G UJ T06,N02 

SU5-41 0-057 F6C310405 GAMMA Radium (226) 0.54 0.19 0.18 PCI/G J T15 

SU5-41 0-057 F6C310405 GAMMA Thorium 229 -0.02 0.54 0.93 PCI/G UJ T06, N02 

SU5-41 0-057 F6C310405 GAMMA Uranium 235 -0.77 0.56 0.85 PCI/G UJ · T06 

SU5-41 0-057 F6C310405 GAMMA Uranium 238 -0.02 0.96 1] PCI/G UJ T06 

SU5-41 0-058 F6C310405 EML A-01-R Plutonium-238 0.42 0.14 0.08 PCI/G = 
"' 
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I SU5-41 0-060 F6C31040 3AMMA Lead 210 2,1 1.5 2.9fPCIIG U T05, N02 

SU5-410-060 F6C31040 .:iAMMA Lead 212 0.84 0.17 0.19 PCIIG = 
SU5-41 0-060 F6C31040 3AMMA Potassium 40 19.5 2.7 0.9 PCI/G = 
SU5-410-060 F6C310405 GAMMA Protactinium 231 -0.3 1.1 2 PCI/G UJ T06, N02 

SU5-41 0-060 F6C310405 GAMMA Radium (226) 0.72 0.19 0.4 PCI/G J T15 

SU5-41 0-060 IF6C310405 GAMMA Thorium 229 -0.69 0.68 1.1 PCI/G UJ T06, N02 

SU5-41 0-060 F6C310405 .:iAMMA Uranium 235 0.52! 0.61 1.2 PCI/G UJ T06 

SU5-41 0-060 F6C310405 3AMMA Uranium 238 1 1.1 2 PCI/G UJ T06 

SU5-410-061 F6C31<)405 ML A-01-R Plutonium-238 0.097 0.075 0.082 PCI/G J T04 

SU5-410-061 F6C310405 EML A-01-R Plutonium-239/240: -0.00:1 0.021 0.044 PCI/G UJ T06 

SU5-410-06H6C310405 EML A-01-R Thorium-228 0.85 0.21 0.07 PCI/G = 
SU5-410-061 6C310405 EMLA-01-R Thorium-230 0.87 0.21 0.05•PCI/G = 
SU5-410-061 F6C ML A-01-R Thorium-232 0.65 0.18 0.03 PCI/G = 
SU5-410-061 F6C MMA Actinium 227 0.87 0.33 0.57 PCI/G = 
SU5-410-061 F6C310405 GAMMA Actinium 228 0.78 0.29 0.29 PCI/G = 
SU5-410-061 F6C310405 GAMMA Americium 241 -0.07 0.1 0.18 PCI/G UJ T06, N02 

SU5-41 0-061 F6C310405 GAMMA Bismuth 214 0.46 0.18 0.31 PCI/G = 
SU5-410-061 F6C310405 GAMMA Bismuth-207 0.006 0.038 0.071 PCI/G UJ T06 

SU5-41 0-061 =MA Bismuth-21OM -0.093 0.062 0.097 PCI/G UJ T06 

SU5-410-061 F MA Cesium 137 -0.064 0.055 0.086 PCI/G UJ T06 

SU5-410-061 F6C3104 !GAMMA Cobalt 60 -0.026 0.058 0.1 PCI/G UJ T06 

S U5-410-061 F6C310405 GAMMA Lead 210 1.2 1.2 2.3 PCI/G U T05, N02 

SU5-410-061 !F6C31 0405IGAMMA Lead 212 0.63 0.14 0.14 PCI/G = 
SU5-410-061 iF6C31~AMMA Potassium 40 20.9 2.6 0.8 PCI/G = 
SU5-410-061 F6C310405 GAMMA Protactinium 231 0.2 1.1 1.9 PCI/G UJ T06,N02 

SU5-410-061 F6C310405 GAMMA Radium (226) 0.46 0.18 0.31 PCI/G J T15 

SU5-410-061 F6C310405 GAMMA Thorium 229 0.25 0.54 0.97 PCI/G UJ T06, N02 

SU5-410-061 F6C310405 GAMMA Uranium 235 0.11 0 .. 63 0.94 PCI/G UJ T06 

SU5-41 0-061 F6C310405 GAMMA Uranium 238 0.24 0.95 1.7 PCI/G UJ T06 

SU5-41 0-062 F6C310405 EML A-01-R Plutonium-238 16.3 2 0.07 PCI/G = 
SU5-410-062 F6C310405 EML A-01-R Plutonium-239/240· 0.172 0.089 CI/G J. T04 

SU5-41 0-062 F6C310405 EMLA-01-R Thorium-228 1.13 0.23 PCI/G = 
SU5-41 0-062 F6C310405 EML A-01-R Thorium-230 0.9 0.2 0.0., PCIIG = 
SU5-41 0-062 F6C310405 EML A-01-R Thorium-232 1.06 0.22 0.04 PCI/G 

SU5-41 0-062 F6C310405 GAMMA Actinium 227 0.21 0.3 0.48 PCI/G UJ T06, N02 

SU5-41 0-062 F6C310405 GAMMA Actinium 228 1 '12 0.4 0.32 PCI/G = 
SU5-41 0-062 F6C310405 GAMMA Americium 241 0.2 0.14 0.22 PCI/G U T05,N02 

SU5-41 0-062 F6C31040 GAMMA Bismuth 214 0.67 0.2 0.36 PCI/G = 
SU5-41 0-062 F6C3 GAMMA Bismuth-207 0.03 I 0~ 0.085 PCI/G UJ T06 

SU5-410-062 F6C310405 GAMMA Bismuth-210M 0.006 0.061 0.11 PCIIG UJ T06,N02 

SU5-41 0-062 F6C310405 GAMMA Cesium 137 0.001 0.057 0.1 PCI/G UJ T06 

S U5-41 0-062 F6C310405 GAMMA Cobalt 60 -o.od 0.051 0.096 PCI/G UJ T06 

SU5-41 0-062 F6C310405 GAMMA Lead 210 0.2 1.2 2.2 PCI/G UJ T06, N02 

SU5-41 0-062 F6C310405 GAMMA Lead 212 0.9 0.17 0.17 PCI/G = 
SU5-41 0-062 F6C310405 GAMMA Potassium 40 28.2 3.2 0.8 PCI/G = 
SU5-41 0-062 F6C310405 GAMMA Protactinium 231 -0.8 1.2 1.9 PCI/G UJ T06, N02 

SU5-41 0-062 F6C310405 GAMMA Radium (226) 0.67 0.2 0.36 PCIIG J T15 

SU5-41 0-062 F6C310405 GAMMA Thorium 229 -0.007 0.64 1.1 PCI/G UJ T06, N02 

SU5-41 0-062 F6C310405 GAMMA Uranium 235 0.07 0.62 1 PCI/G UJ T06 

SU5-410-062 F6C310405 GAMMA Uranium 238 1.4 1.4 1.9 PCI/G U T05 

SU5-410-063 F6C310405 EML A-01-R Plutonium-238 3.5£ 0.53 0.08 PCIIG = 
SU5-41 0-063 F6C310405 EML A-01-R Plutonium-239/240 0.087 0.059 0.045 PCI/G J T04 

SU5-41 0-063 F6C310405 EML A-01-R Thorium-228 1.05 0.25 0.05 PCI/G = 
SU5-410-063 F6C310405 EML A-01-R Thorium-2_30 1.04 0.24 0.05 PCI/G = 

tr' 
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SU5-41 0-063 F6C310405 EMLA-01-R 'Thorium-232 I 1.04 0.24 O.o3!PCJIG 

· SU5-41 0-063 F6C310405 GAMMA Actinium 227 0.11 0.23 0.37 PCI/G UJ T06,N02 

SU5-41 0-063 F6C310405 GAMMA Actinium 228 · 0.94 0.36 0.31 PCI/G = 

SU5-41 0-063 F6C310405 GAMMA Americium 241 0.015 0.075 0.14 PCI/G UJ T06, N02 

SU5-41 0-063 F6C310405 GAMMA Bismuth 214 0.38 0.17 0.29 PCJIG = 

SU5-410-063 F6C310405 GAMMA Bismuth-207 0.019! 0.04 0.077 PCI/G UJ . T06 

SU5-41 0-063 F6C310405 GAMMA Bismuth-21OM 0.022 0.047 O~CJIG UJ T06 

S U5-41 0-063 F6C310405 GAMMA Cesium 137 0.106 0.088 0.092 PCI/G J T04 

SU5-41 0-063 F6C310405 GAMMA Cobalt 60 0.019 0.052 0.11 PCI/GIUJ T06,N02 

SU5-410-063 F6C310405 GAMMA Lead 210 1.5 1.4 

~/G 
u T05,N02 

SU5-41 0-063 F6C310405 GAMMA Lead 212 0.76 0.12 0 JIG 

SU5-410-063 F6C310405 GAMMA Potassium 40 14.7 2 JIG 

SU5-41 0-063 . F6C310405 GAMMA Protactinium 231 0.32 0.93 1/G UJ T06, N02 

SU5-41 0-063 F6C31~AMMA · Radium (226) 0.38 0.17 0.29 PCI/G J T15 

SU5-41 0-063 F6C310 AMMA Thorium 229 -0.03 0.49 0.85 PCI/G UJ T06, N02 

SU5-41 0-063 F6C310405 GAMMA Uranium 235 0.04 0.46 0.8~ PCIIG UJ T06 

SU5-41 0-063 F6C310405 GAMMA Uranium 238 0.74 0.71 1.4 PCI/G U T05 

SU5-41 0-064 F6C310406 EML A-01-R Plutonium-238 0.25 0.11 OIJ SU5-410-064 F6C310406 EML A-01-R Plutonium-239/240 0.02 0.034 T06 

SU5-41 0-064 F6C31040 L A-01-R Thorium-228 0.79 0.2 0.0 1/G = 

S U5-41 0-064 F6C310 A-01-R Thorium-230 0.84 0.21 0. JIG = 

SU5-41 0-064 F6C3104 A-01-R Thorium-232 1 0.23 0.0 = 

SU5-410-064 F6C310406 GAMMA Actinium 227 0.07 0.3 0. P JIG UJ TOG, N02 

S U5-41 0-064 F6C3104 AMMA Actinium 228 0.6 0.2 0.29 PCI/G J J01 

SU5-41 0-064 F6C310406 GAMMA Americium 241 0.088 0.091 0.17 PC JIG UJ T06, N02 

S U5-41 0-064 F6C310406 GAMMA Bismuth 214 0.45 0.17 0.32,PCI/G = 

SU5-41 0-064 F6C310406 GAMMA Bismuth-207 0.039 0.039 0.08 PCI/G U T05 

SU5-410-064 F6C310406 GAMMA Bismuth-210M -0.028 0.058 0.098 PCI/G UJ T06 

SU5-41 0-064 F6C310406 GAMMA Cesium 137 . 0.006 0.052 0.095 PC JIG UJ T06 

SU5-410-064 F6C310406 GAMMA Cobalt 60 0.042 0.049 0.11 PC JIG UJ T06, N02 

SU5-41 0-064 6C310406 GAMMA Lead 210 1.4 1.1 2.1 PCI/G U T05,N02 

SU5-41 0-064 6C310406 GAMMA Lead 212 0.77 0.15 0.16 PCI/G = 

SU5-41 0-064 6C310406 GAMMA Potassium 40 21 2.7 0.9 PCI/G = 

SU5-41 0-064 F6C310406 GAMMA Protactinium 231 -0.4 1.1 1.9 PC JIG UJ . · T06, N02 

SU5-41 0-064 F6C310406 GAMMA Radium (226) 0.45 0.17 0.32 PCI/G J T15 

SU5-41 0-064 F6C310406 GAMMA Thorium 229 0.08 0.54 . 0.97 PC JIG UJ T06,N02 

SU5-41 0-064 F6C310406 GAMMA Uranium 235 -0.32 0.56 0.94 PCI/G UJ T06 

SU5-41 0-064 F6C310406 GAMMA Uranium 238 -0.08 0.95 1.7 PCI/G UJ T06 

SU5-410-065 F6C3104 L A-01-R Plutonium-238 1.97 0.37 0~ SU5-41 0-065 F6C310 LA-01-R Plutonium-239/240 0.051 0.049 0.0 J T04 

SU5-410-065 F6C310406 EMLA-01-R Thorium-228 0.24 0.11 0.07 PCJIG.= 

SU5-41 0-065 F6C310406 EML A-01-R Thorium-230 0.63 0.18 0.03 PCI/G = 

SU5-41 0-065 F6C310406 EML A-01-R Thorium-232 0.35 0.13 0.04 PC JIG -
SU5-41 0-065 F6C310406 GAMMA Actinium 227 -0.02 0.18 0.2 ~CI/G UJ T06,N02 

SU5-41 0-065 F6C310406 GAMMA Actinium 228 0.13 0.12 0.2€ CJIG UJ J01, T05 

SU5-41 0-065 F6C310406 GAMMA Americium 241 -0.048 0.065 0.1 PCI/G UJ T06 

SU5-41 0-065 F6C310406 GAMMA Bismuth 214 0.46 0.13 . 0.12 PCIIG = 

SU5-41 0-065 F6C310406 GAMMA Bismuth-207 -0.003 0.023 0.043 PCI/G UJ T06 

SU5-41 0-065 F6C310406 GAMMA Bismuth-21OM 0.02 0.032 0.063 PCIIG UJ T06 

SU5-41 0-065 F6C310406 GAMMA Cesium 137 -0.002 0.028 0.054 PC JIG UJ T06 

SU5-41 0-065 F6C310406 GAMMA Cobalt 60 -0.007 0.033 0.064 PCI/G UJ T06 

SU5-41 0-065 F6C310406 GAMMA Lead 210 0.37 0.75 1.5 PCI!GiUJ T06, N02 

SU5-410-065 F6C310406 GAMMA Lead 212 0.248 0.073 0.091 PCI/G = 

SU5-41 0-065 F6C310406 GAMMA Potassium 40 5.2 1.1 0.6 PCIIG = /\ 
0' 
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! SU5-41 D-069 F6C310406 GAMMA Americium 241 0.15 0.13 0.24 PCI/G u T05, N02 

SU5-41 D-069 F6C310406 GAMMA Bismuth 214 0.8 0.26 0.18 PCI/G = 
SU5-41 D-069 F6C310406IGAMMA Bismuth-207 -0.017 0.051 0.089 PCI/G UJ T06 

SU5-41 D-069 F6C310406 GAMMA Bismuth-21OM 0.023 0.075 0.13 PCI/G UJ T06, N02 

SU5-41D-069 F6C310406 GAMMA Cesium 137 -0.0006 0.071 0.13 PCI/G UJ T06 

SU5-41D-069 F6C310406 GAMMA Cobalt 60 0.003 0.063 0.12 PCI/G UJ T06, N02 

SU5-41 D-069 F6C310406 GAMMA Lead 210 0.8 1.6 3 PCI/G UJ T06, N02 

SU5-41 D-069 F6C310406 GAMMA Lead 212 1.24 0.24 0.19 PCI/G = 
. SU5-41D-069 F6C310406 GAMMA Potassium 40 32.6 3.8 0.8 PCI/G = 

SU5-41 D-069 F6C310406 GAMMA Protactinium 231 0.4 1.5 2.4 PCI/G UJ T06, N02 

l SU5-41 D-069 F6C310406 GAMMA Radium (226) 0.8 0.26 0.18 PCI/G J T15 

SU5-41 D-069 F6C310406 GAMMA Thorium 229 0.41 0.71 1.3 PCI/G UJ T06, N02 

SU5-41 D-069 F6C310406 GAMMA Uranium 235 0.23 0.65 1.2 PCI/G UJ T06 

SU5-41 D-069 F6C310406 GAMMA Uranium 238 2 1.3 2.4 PCI/G U T05 

SU5-41 D-070 F6C310406 EML A-01-R Plutonium-238 1.86 0.35 0.07 PCI/G = 
SU5-41 D-070 F6C310406 EMLA-01-R Plutonium-239/240 0.048 0.046 0.04 J T04 

~ SU5-41 D-070 F6C310406 EML A-01-R Thorium-228 0.67 0.18 0.07 PCI/G = 
I SU5-41 D-070 F6C310406 EML A-01-R Thorium-230 0.89 0.21 0.05 PCI/G = 
SU5-41 D-070 F6C310406 EMLA-01-R Thorium-232 0.53 0.16 0.03 PCI/G = 
SU5-41 D-070 F6C310406 GAMMA Actinium 227 0.14 0.25 0.4 PCI/G UJ T06, N02 

SU5-41 D-070 F6C310406 GAMMA Actinium 228 0.56 0.34 0.3 PCI/G J J01, T04 

SU5-41 D-070 F6C310406 GAMMA ericium 241 0.054 0.089 0.16 UJ T06, N02 

SU5-41D-070 F6C310406 GAMMA muth 214 0.9 0.2. 0.37 = 
SU5-41D-070 F6C310406 GAMMA uth-207 0.025 0.033 0.067 UJ T06 

SU5-41 D-070 F6C310406 GAMMA Bismuth-21OM r---:0._9_07 0.048 0.084 PCI/G UJ T06 ------ --·-- -- -
SU5-41 D-070 F6C310406 GAMMA Cesium 137 0.081 0.055 0.11 PCI/G U T05 

SU5-41 D-070 F6C310406 GAMMA Cobalt 60 -0.033 0.05 0.085 PCI/G UJ T06 

SU5-41 D-070 F6C310406 GAMMA Lead 210 1.8 1 '1 2.1 PCI/G U T05, N02 

SU5-41 D-070 F6C310406 GAMMA Lead 212 0.52 0.12 0.14 PCI/G = 
SU5-41 D-070 F6C310406 GAMMA Potassium 40 10.5 1.7 0.8 PCI/G = 
SU5-41 D-070 F6C310406 GAMMA Protactinium 231 0.7 1 ~UJ T06, N02 

SU5-41 D-070 F6C310406 GAMMA Radium (226) 0.9 0.2 0 J T15 

SU5-41D-070 F6C310406 GAMMA Thorium 229 0.07 0.48 0 UJ T06, N02 

SU5-41 D-070 F6C310406 GAMMA Uranium 235 -0.41 0.49 0.8 PCI/G UJ T06 

SU5-41 D-070 F6C310406 GAMMA Uranium 238 0.6 0.84 ~UJ T06 

SU5-41D-071 F6C310406 !EMLA-01-R Plutonium-238 26.3 3.'::1 () = 
SU5-41D-071 F6C310406 EML A-01-R Plutonium-239/240 0.175 0.09 0.028 PCI/G J T04 

SU5-41D-071 F6C310406 EML A-01-R Thorium-228 0.54 0.16 0.07 PCI/G = 
SU5-41D-071 F6C310406 EML A-01-R Thorium-230 0.86 0.21 0.03 PCI/G = 
SU5-41D-071 F6C310406 EMLA-01-R Thorium-232 0.41 0.14 0.03 PCI/G = 
SU5-41 D-071 F6C310406 GAMMA Actinium 227 0.13 0.18 0.29 PCI/G UJ T06, N02 

SU5-41D-071 F6C310406 GAMMA Actinium 228 0.24 0.16 0.33 PCI/G UJ J01, T05 

SU5-41 D-071 F6C310406 GAMMA Americium 241 0.151 0.072 0.11 PCI/G = 
SU5-41 D-071 F6C310406 GAMMA Bismuth 214 0.53 0.15 0.27 PCI/G = 
SU5-41 D-071 F6C310406 GAMMA Bismuth-207 -0.007 0.027 0.048 PCI/G UJ T06 

SU5-41 D-071 F6C310406 GAMMA Bismuth-210M -0.034 0.035 0.057 PCI/G UJ T06 

SU5-41D-071 F6C310406 GAMMA Cesium 137 -0.034 0.04 0.072 PCIIG UJ T06 

SU5-41 D-071 F6C310406 GAMMA Cobalt 60 -0.007 0.042 0.084 PCI/G UJ T06 

SU5-41 D-071 F6C310406 GAMMA Lead 210 1.45 0.81 1.7 PCI/G U T05, N02 

SU5-41 D-071 F6C310406 GAMMA- Lead 212 0.317 0.068 0.092 PCI/G = 
SU5-41 D-071 F6C310406 GAMMA Potassium 40 9.3 1.6 0.6 PCI/G = 
SU5-41 D-071 F6C310406 GAMMA Protactinium 231 -0.33 0.64 1.1 PCI/G UJ T06,N02 

SU5-41D-071 F6C310406 GAMMA Radium (226) 0.53 0.15 0.27 PCI/G J T15 

SU5-41D-071 F6C310406 GAMMA Thorium 229 0.0004 0.37 0.66 PCI/G UJ T06, N02 .1 

(11 
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SU5-410-078 F6C310406 EMLA-01-R Plutonium-239/240 0.018 0.032 0.025 PCIIG UJ T06 

SU5-41 0-078 F6C310406 EML A-01-R Thorium-228 0.29 0.11 0.04 PCIIG = 

SU5-41 0-078 F6C310406 EML A-01-R Thorium-230 0.55 0.16 0.07 PCIIG = 

SU5-41 0-078 F6C310406 EML A-01-R Thorium-232 0.36 0.12 0.05 PCIIG = 

SU5-410-078 F6C310406 GAMMA Actinium 227 0.42 0.21 0.36 PCIIG J T04 

SU5-410-078 F6C310406 GAMMA Actinium 228 0.25 0.17 0.2 PCIIG J J01, T04 

SU5-41 0-078 F6C310406 GAMMA Americium 241 -0.091 0.067 0.11 PCIIG UJ T06,N02 

SU5-41 0-078 F6C310~ GAMMA Bismuth 214 o.38r 0.12 0.11 PCIIG = 

SU5-41 0-078 F6C31040 §AMMA Bismuth-207 0.011 0.024 0.046 PCIIG UJ T06 

SU5-41 D-078 F6C310406IGAMMA Bismuth-21OM -0.04 O.D36 0.057 PCIIG UJ T06 

SU5-41 0-078 · F6C310406 GAMMA Cesium 137 0.001 0.034 0.063 PCIIG UJ T06 

SU5-41 0-078 F6C310406 GAMMA I cobalt 60 0.005 0.031 0.063 PCIIG UJ T06 

SU5-41 D-078 F6C31 0406. GAMMA Lead 210 0.82 0.84 1.2 PCIIG UJ T06, N02 

SU5-41 0-078 F6C310406 GAMMA Lead 212 0.298 0.06 0.081 PCI/G = 

SU5-41 0-078 F6C310406,GAM>4A I Potassium 40 4.9 1.3 0.8 PCIIG = 
SU5-41 0-078 F6C310406 Protactinium 231 -0.03 0.65 u PCIIG UJ T06, N02 

SU5-41 0-078 F6C31 0406 MA Radium (226) 0.38 0.12 0.11 PCIIG J T15 

SU5-41 0-078 F6C310406 GAMMA Thorium 229 -0.007 . 0.37 0.64 PCIIG UJ T06, N02 

SU5-410-078 F6C310406 GAMMA Uranium 235 -0.06 0.38 0.6 =>CifG UJ T06 

SU5-41 0-078 F6C310406 GAMMA Uranium 238 0.28 0.62 1. =>CifG UJ T06 

SUS-410-079 F6C310406 EML A-01-R Plutonium-238 1.2 0.24 0.0 =>CifG = 

SU5-41 0-079 F6C310406 EML A-01-R Plutonium-239/240 0.01 0.026 0.03! =>CifG UJ 12::6 

· ~ium-228 0.22 S U5-41 0-079 F6C310406 0.07 PCIIG = 

SU5-41 0-079 F6C310406 ! EML A-0 Thorium-230 0.65 0.17 0.02 PCIIG = 

SU5-41 0-079 ,___ F6C310406 EMLA-01-R Thorium-232 0.99 . 0.22 0.04 PCIIG = 

SU5-41 0-079 F6C310406 GAMMA Actinium 227 022 0.32 0.51 PCIIG UJ T06, N02 

SU5-41 0-079 F6C310406 GAMMA Actinium 228 0.96 0.41 0.34 PCI/G J J01 

SU5-410-079 F6C310406 GAMMA Americium 241 -0.005 0.1 0.18 PCIIG UJ T06,N02 

SU5-41 0-079 F6C310406 GAMMA Bismuth 214 0.7 0.19 0.19 PCIIG = 

SUS-410-079 F6C310406 GAMMA Bismuth-207 -0.002 0.045 0.08 PCIIG UJ T06 

SU5-41 0-079 F6C310406 GAMMA Bismuth-210M -0.023 0.063 0.11 PCIIG UJ T06, N02 

SU5-41 0-079 F6C310406 GAMMA Cesium 137 -0.03~· 0.062 0.1 PCIIG UJ T06 

SU5-41 0-079 F6C310406 GAMMA Cobalt 60 -0,053 0.061 0.1 PCIIG UJ T06 

SU5-41 0-079 F6C31 0406 GAMMA Lead 210 0.5 1.4 2.4 PCIIG UJ T06,N02 

SU5-41 0-079 F6C31040~MMA Lead 212 1.2 0.19 0.17 PCIIG = 

SU5-41 0-079 F6C310406 AMMA Potassium 40 31.5 3.5 0.9 PCIIG = 

SU5-41 0-079 F6C310406 GAMMA Protactinium 231 0.4 1.4 2.1 PCIIG UJ T06, N02 

SU5-41 0-079 F6C310406 GAMMA Radium (226) 0.7 0.19 0.19 PCIIG J T15 

SU5-41 0-079 F6C310406 GAMMA Thorium 229 0.07 0.64 1.1 PCIIG UJ T06, N02 

SU5-41 0-079 F6C310406 GAMMA Uranium 235 O.H 0.65 1 PCIIG UJ T06 

SU5-41 0-079 f.6C310406 GAMMA" Uranium 238 }.: 1 2 PCIIG = 

S U5-41 0-080 F6C310406 EML A-01-R Plutonium-238 3.2{ 0.51 0.05 PCIIG = 

SU5-41 0-080 F6C310406 EMLA-01-R Plutonium-239/240 0.04 0.046 0.025 PCIIG J T04 

SU5-410-080 F6C310406 EML A-01-R Thorium-228 0.85 0.2 0.06 PCIIG = 
S U5-41 0-080 F6C310406 EML A-01-R Thorium-230 1.22 0.25 0.05 PCIIG = 
SU5-41 0-080 F6C310406 EMLA-01-R Thorium-232 1.02 0.23 0.03 PCIIG = 
S U5-41 0-080 F6C310406 GAMMA Actinium 227 0.09 0.25 0.39 PCIIG UJ T06, N02 

SU5-41 0-080 F6C310406 GAMMA Actinium 228 1.11 0.39 0.32 PCIIG J J01 

S U5-41 0-080 F6C310406 GAMMA Americium 241 0.028 0.088 0.16 PCIIG UJ T06, N02 

SU5-41 0-080 F6C310406 GAMMA Bismuth 214 1.15 0.22 0.13 PCIIG = 
SU5-41 D-080 F6C310406 GAMMA Bismuth-207 0.011 oms 0.071 PCIIG UJ T06 

SU5-41 0-080 F6C310406 GAMMA Bismuth-21OM -0.024 0.051 0.089 PCIIG UJ T06 

SU5-41 D-080 F6C310406 GAMMA Cesium 137 0.0008 0.054 0.1 PCIIG UJ T06 

SU5-41 D-080 F6C310406 GAMMA Cobalt 60 0.033 0.057 0.12 PCIIG UJ T06, N02 A t 

tfl 
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SU5-41 0-080 0.4 1.1 T06, N02 

SU5-41 0-080 F6C310406 GAMMA Lead 212 0.88 0.14 0.14 PCI/G = 
SU5-41 0-080 F6C310406 GAMMA Potassium 40 19.2 2.5 1 PCIIG = 
SU5-410-080 F6C310406 GAMMA Protactinium 231 -0.2 1 1.8 PCIIG UJ T06, N02 

SU5-41 0-080 F6C310406 GAMMA Radium (226) 1.15 0.22 0.13 PCIIG J T15 

SU5-41 0-080 F6C310406 GAMMA Thorium 229 0.04 0.56 0.98 PCI/G UJ T06, N02 

SU5-410-080 F6C310406 GAMMA Uranium 235 0.4 0.54 0.98 PCI/G UJ T06 

SU5-410-080 F6C310406 GAMMA Uranium 238 0.22 0.83 1.5 PCI/G UJ T06 

SU5-41 0-081 F6C310406 EML A-01-R Plutonium-238 0.171 0.084 0.055 PCI/G = 
SU5-410-081 F6C310406 EML A-01-R Plutonium-239/240 0.018 0.031 0.024 PCIIG UJ T06 

SU5-41 0-081 F6C310406 EML A-01-R Thorium-228 0.65 0.17 0.05 PCI/G = 
SU5-410-081 F6C310406 EML A-01-R Thorium-230 0.95 0.21 0.04 PCI/G = 
SU5-41 0-081 F6C310406 EML A-01-R Thorium-232 0.64 0.17 0.04 PCI/G = 
SUS-410-081 F6C310406 GAMMA Actinium 227 -0.03 0.26 0.38 PCI/G UJ T06, N02 

SU5-410-081 F6C310406 GAMMA Actinium 228 0.44 0.3 0.53 PCIIG UJ J01, T05 

SU5-410-081 F6C310406 GAMMA Americium 241 -0.035 0.09 0.15 PCI/G UJ T06, N02 

SU5-410-081 F6C310406 GAMMA Bismuth 214 0.73 0.17 0.14 PCIIG = 
SU5-410-081 F6C310406 GAMMA Bismuth-207 -0.028 0.038 0.062 PCIIG UJ T06 

SU5-41 0-081 F6C310406 GAMMA Bismuth-21OM -0.035 0.055 0.093 PCIIG UJ T06 

SU5-410-081 F6C310406 GAMMA Cesium 137 -0.033 0.048 0.081 PCI/G UJ T06 

SU5-41 0-081 F6C310406 GAMMA Cobalt.60 0.002 0.042 0.085 PCI/G UJ T06 

SU5-410-081 F6C310406 GAMMA Lead 210 0.1 1.1 2 PCI/G UJ T06, N02 

SU5-410-081 F6C310406 GAMMA Lead 212 0.52 0.14 0.14 PCI/G = 
S U5-410-081 F6C310406 GAMMA Potassium 40 13.2 2.1 1 PCI/G = 
SU5-410-081 F6C310406 GAMMA Protactinium 231 -0.16 0.88 1.6 PCI/G UJ T06,N02 

SU5-410-081 F6C310406 GAMMA Radium (226) 0.73 0.17 0.14 PCI/G J T15 

SU5-410-081 F6C3104 AMMA Thorium 229 0.21 0.52 .94 PCI/G UJ T06, N02 

SU5-41 0-081 F MMA Uranium 235 0.12 0.51 0 Cl? Pr.l/1":: IIJ T06 

SU5-410-081 F6C310406 GAMMA Uranium 238 0.51 0.88 1.6 PCI/G UJ T06 

SU5-41 0-082 F6C310406 EML A-01-R Plutonium-238 4.33 0.61 0.04 PCI/G = 
SU5-41 0-082 . F6C310 L A-01-R Plutonium-239/240 0.04 0.041 0.043 PCI/G UJ T06 

SU5-41 0-082 F6C3 L A-01-R Thorium-228 0.65 0.18 0.06 PCI/G = 
SU5-41 0-082 F6C310406 EML A-01-R Thorium-230 0.77 0.19 0.04 PCI/G = 
SU5-41 0-082 F6C310406 EML:. A-01-R Thorium-232 0.72 0.18 0.04 PCI/G = 
SU5-41 0-082 F6C310406 GAMMA Actinium 227 0.38 0.31 0.49 PCI/G U T05,N02 

SU5-41 0-082 F6C310406 GAMMA Actinium 228 0.56 0.28 0.26 PCI/G J J01, T04 

SU5-41 0-082 F6C310406 GAMMA Americium 241 -0.088 0.096 0.16 PCI/G UJ T06, N02 

SU5-410-082 F6C310406 GAMMA Bismuth 214 0.5 0.16 0.28 PCI/G = 
SU5-41 0-082 F6C310406 GAMMA Bismuth-207 0.013 0.035 0.065 PCIIG UJ T06 

SU5-41 0-082 F6C310406 GAMMA Bismuth-210M -0.027 0.051 0.086 PCIIG UJ T06 

SU5-41 0-082 F6C310406 GAMMA Cesium 137 -0.027 0.043 0.073 PCI/G UJ T06 

SU5-41 0-082 F6C310406 GAMMA Cobalt 60 -0.0005 0.046 0.088 PCI/G UJ T06 

SU5-41 0-082 F6C310406 GAMMA Lead 210 1.2 1.1 1.6 PCI/G U T05,N02 

SU5-41 0-082 F6C310406 GAMMA Lead 212 0.551 0.094 0.098 PCI/G = 
SU5-41 0-082 F6C310406 GAMMA Potassium 40 16 2.1 0.7 PCI/G = 
S U5-41 0-082 F6C310406 GAMMA Protactinium 231 0.3 1.1 1.6 PCI/G UJ T06, N02 

SU5-41 0-082 F6C310406 GAMMA Radium (226) 0.5 0.16 0.28 PCI/G J T15 

SU5-41 0-082 F6C310406 GAMMA Thorium 229 -0.39 0.46 0.76 PCI/G UJ T06, N02 

SU5-41 0-082 F6C310406 GAMMA Uranium 235 0.09 0.51 0.9 PCI/G UJ T06 

SU5-41 0-082 F6C310406 GAMMA Uranium 238 -0.44 0.85 1.5 PCI/G UJ T06 

SU5-41 0-083 F6C310406 EML A-01-R Plutonium-238 0.098 0.07 0.064 PCI/G J T04 

SU5-41 0-083 F6C310406 EML A-01-R Plutonium-239/240 -0.002 0.022 0.042 PCI/G UJ T06 

SU5-410-083 F6C310406 EML A-01-R Thorium-228 1.1 0.24 0.06 PCI/G = 
SU5-41 0-083 F6C310406 EML A-01-R Thorium-230 1.27 0.26 0.04 PCI/G = 

p·l 
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SU5-41 0-083 F6C310406 EML A-01-R Thorium-232 1 0.22 1 0.03 PCI/G = 
SU5-410-083 F6C310406 GAMMA Actinium 227 -0.02 0.321 0.47 PCI/G UJ T06, N02 

S U5-41 0-083 F6C310406 GAMMA Actinium 228 0.98 0.35 0.34 PCI/G J J01 

SU5-41 0-083 F6C310406 GAMMA Americium 241 -0.05 0.11 0.18 PCI/G UJ T06, N02 

SU5-41 0-083 F6C310406 GAMMA Bismuth 214 0.92 0.25 0.16 PCI/G = 
SU5-41 0-083 F6C310406 GAMMA Bismuth-207 0.001 0.045 0.082 PCI/G UJ T06 

SU5-410-083 F6C310406 GAMMA Bismuth-21OM -0.03 0.068 0.12 PCI/G UJ T06, N02 

SU5-410-083 F6C310406 GAMMA Cesium 137 -0.069 0.059 0.09 PCI/G UJ T06 

SU5-41 0-083 F6C310406 GAMMA 'Cobalt 60 -0.027 0.059 0.1 PCI/G UJ T06 

SU5-410-083 F6C310406 GAMMA Lead 210 1.4 1.2 2.3 PCI/G U T05, N02 

SU5-41 0-083 F6C310406 GAMMA Lead 212 1.12 0.15 0.12 PCI/G = 
SU5-410-083 F6C310406 GAMMA Potassium 40 20.4 2.6 0.8 PCI/G = 
SU5-41 0-083 F6C310406 GAMMA Protactinium 231 0.8 1.3 2.1 PCI/G UJ T06, N02 

SU5-410-083 F6C310406 GAMMA 1 Radium (226) 0.92 0.25 0.16 PCI/G J T15 

SU5-410-083 F6C310406 GAMMA Thorium 229 0.48 0.64 1.2 PCI/G UJ T06, N02 

SU5-410-083 F6C310406 GAMMA Uranium 235 0.45 0.66 1.1 PCI/G UJ T06 

SU5-410-083 F6C310406 GAMMA Uranium 238 0.7 1.1 1.9 PCI/G UJ T06 ---
SU5-41 0-084 F6C310406 EML A-01-R I Plutonium-238 0.6 0.17 0.08 PCI/G = 
SU5-410-084 F6C310406 EML A-01-R Plutonium-239/240 0.01 0.027 0.026 PCI/G UJ T06 

SUS-41 D-084 F6C310406 EMLA-01-R Thorium-228 0.204 0.098 0.067 PCI/G = 
SUS-41 D-084 F6C310406 EML A-01-R Thorium-230 0.49 0.15 0.04 PCI/G = 
SU5-410-084 F6C310406 EML A-01-R Thorium-232 0.203 0.094 0.048 PCI/G = 
SU5-41 D-084 F6C31040 A Actinium 227 0.04 0.14 0.23 PCIIG UJ T06, N02 

SUS-41 D-084 F6C310406 ,GAMMA ,Actinium 228 0.17 0.13 0.28 PCI/G UJ J01, T05 

SU5-410-084 F6C310406 GAMMA Americium 241 -0.04 0.044 0.074 PCI/G UJ T06 

SU5-41 0-084 F6C310406 GAMMA Bismuth 214 0.46 0.11 

~ 
PCI/G -

SU5-41 D-084 F6C310406 GAMMA Bismuth-207 0.017 0.023 ~CI/G UJ ~ SU5-41 D-084 F6C310406 GAMMA Bismuth-210M 0.005 0.028 0.053 PCI/G UJ 

SU5-41 D-084 F6C310406 GAMMA Cesium 137 -0.009 0.027 0.055 PCI/G UJ T06 

SUS-410-084 F6C310406 GAMMA Cobalt 60 -0.021 0.027 0.05 PCI/G UJ T06 

SU5-41 D-084 F6C310406 GAMMA Lead 210 -0.05 0~ 1.2 PCI/G UJ T06,N02 

S US-41 D-084 F6C310406 GAMMA Lead 212 0~ 0.0 CI/G 

SU5-41 D-084 F6C310406 GAMMA Potassium 40 0.93 0.45 PCI/G = 
SU5-41 D-084 ~C31 0406 GAMMA Protactinium 231 0.04 0.54 1 PCI/G UJ T06,N02 

SUS-410-084 C31 0406 GAMMA Radium (226) 0.46 0.111 0.23 PCI/G J T15 

SU5-41 D-084 F6C310406 GAMMA Thorium 229 0.09 0.29 0.54 PCI/G UJ T06, N02 

SU5-41 D-084 F6C310406 GAMMA Uranium 235 -0.14 0.28 ~CI/G UJ T06 

SU5-41D-084. F6C310406 GAMMA Uranium 238 0.49 0.47 CI/G u T05 

·s U5-410-085 F6C310406 EML A-01-R Plutonium-238 1.28 0.27 0.06 PCI/G = 
SU5-41 0-085 F6C310406 EML A-01-R Plutonium-239/240 O.D39 0.042 0.043 PCI/G UJ T06 

SU5-41 0-085 F6C310406 EML A-01-R Thorium-228 0.43 0.14 0.07 PCI/G = 
SU5-41 D-085 F6C310406 EML A-01-R Thorium-230 0.66 0.18 0.04 PCIIG = 
SU5-41 0-085 F6C310406 EML A-01-R Thorium-232 0.34 0.12 0.05 PCI/G = 
SU5-41 D-085 F6C310406 GAMMA Actinium 227 -0.009 0.21 0.33 PCI/G UJ T06, N02 

SU5-410-085 F6C310406 GAMMA Actinium 228 0.46 0.25 0.47 PCI/G UJ J01, T05 

SU5-41 D-085 F6C310406 GAMMA Americium 241 0.114 0.075 0.15 PCIIG u T05, N02 

SU5-41 D-085 F6C310406 GAMMA Bismuth 214 0.46 0.13 0.28 PCI/G = 
SU5-410-085 F6C310406 GAMMA Bismuth-207 -0.008 0.029 0.052 PCI/G UJ T06 

SU5-41 D-085 F6C310406 GAMMA Bismuth-210M -0.054 0.043 0.066 PCI/G UJ T06 

SU5-41 D-085 F6C310406 GAMMA Cesium 137 0.011 0.04 0.08 PCI/G UJ T06 

SU5-41 D-085 F6C310406 GAMMA Cobalt 60 -0.007 0.039 0.077 PCI/G UJ T06 

SU5-41 0-085 F6C310406 GAMMA Lead 210 1.2 1.1 1.6 PCI/G U T05,N02 

S U5-41 D-085 F6C310406 GAMMA Lead 212 0.31 0.1 0.09 PCI/G = 

SU5-41 D-085 F6C310406 GAMMA Potassium 40 5.5 1.4 1 PCI/G = ;I 
f1 
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SU5-410-085 F6C310406 GAMMA Protactinium 231 -0.27 0.71 1.2 PCIIG UJ T06, N02 

SU5-41 0-085 F6C310406 GAMMA Radium (226) OA6 Q, 13 0.28 PCI/G J T15 

SU5-41 0-085 F6C3104 GAMMA Thorium 229 0.06 0.45 0.81 PCI/G UJ T06, N02 

SU5-41 0-no" .-6C AMMA Uranium 235 ,-0,08 OA 0.72 PCIIG UJ T06 

SU5-41 0-085 F6C310406 GAMMA Uranium 238 0.65 0.76 1.4 PCI/G UJ T06 

SU5-41 0-086 F6C310408 EML A-01-R Plutonium-238 3.64 0,54 om PCI/G = 
SU5-41 0-086 !F6C310408 EML A-01-R Plutonium-239/240 0.018 0.031 0.024 PCI/G UJ T06 

SU5-4~C310408 EML A-01-R Thorium-228 1.22 0.26 0.06 PCI/G = 
SU5-41 C31 0408 EMLA-01-R Thorium-230 1.37 0.28 0.05 PCI/G = 
SU5-41 0-086 F6C310408 EML A-01-R Thorium-232 1.02 0.23 0.04 PCI/G = 
SU5-41 0-086 F6C310408 GAMMA Actinium 227 0.16 0.25 OA PCI/G UJ T06,N02 

SU5-41 0-086 F6C310408 GAMMA Actinium 228 0.97 OA2 0.33 PCI/G = 
SU5-41 0-086 F6C310408 GAMMA Americium 241 0.014 0,096 0.17 PCI/G UJ T06, N02 

SU5-410-086 F6C310408 GAMMA Bismuth 214 1.07 0.21 0.15 PCI/G = 
SU5-41 0-086 F6C310408 GAMMA Bismuth-207 0.03 0.043 0.083 ;,CI/G UJ T06 

SU5-41 0-nA~ t:~C310408 GAMMA Bismuth-210M -0,017 0.052 0.092 ;,CI/G UJ T06 

SU5-41 0-086 6C310408 GAMMA Cesium 137 -0.053 0.051 0.088 ;,CI/G UJ T06 

SU5-41 0-086 6C310408 GAMMA Cobalt 60 0.003 0.056 0,11 PCI/G UJ ., T06,N02 

SU5-41 0-0~6C31 0408 GAMMA Lead 210 1.1 1.1 2.1 PCI/G U T05, N02 

SU5-410-0 6C31 0408 GAMMA Lead 212 1.16 0.15 0.12 PCI/G 

SU5-41 0-086 F6C310408 GAMMA Potassium 40 22.9 2,7 0.6 PCI/G = 
SU5-41 0-086 F6C310408 GAMMA Protactinium 231 -0,9 1.2 1.7 PCI/G UJ T06, N02 

SU5-41 0-086 F6C310408 GAMMA Radium (226) 1.07 0.21 0.15 PCI/G J T15 

SU5-41 0-086 F6C310408 GAMMA Thorium 229 -0.01 0.56 0.97 PCI/G UJ T06, N02 

SU5-41 0-086 F6C310408 GAMMA Uranium 235 -0,12 0.53 0.91 PCI/G UJ T06 

SU5-41 0-086 F6C310408 GAMMA Uranium 238 0.82 0.89 1.7 PCI/G UJ T06 

SU5-41 0-087 F6C310408 EML A-01-R Plutonium-238 1.59 0.3 0.07 PCIIG = 
SU5-41 0-087 F6C310408 EML A-01-R Plutonium-239/240 0.028 0.037 0.025 PCI/G J T04 

SU5-41 0-087 F6C310408 EML A-01-R Thorium-228 0.89 0.21 0.05 PCI/G = 
SU5-41 0-087 F6C310408 EMLA-01-R Thorium-230 1.2 0.25 0.05 

~~ SU5-41 0-087 F6C310408 EML A-01-R Thorium-232 0.88 0.21 0.04 

SU5-41 0-087 F6C310408 GAMMA Actinium 227 0.28 0,18 0.53 T05; N02 

SU5-41 0-087 F6C310408 GAMMA Actinium 228 1.08 DAB 0.34 PCI/G = 
SU5-41 0-087 F6C31 0408 ~AMMA Americium 241 0,09 0, 1:l 0.21 PCIIG UJ T06,N02 

SU5-41 0-087 F6C310408 Bismuth 214 1.08 Q, 19 PCI/G = 
SU5-41 0-087 F6C310408 GAMMA Bismuth-207 -0,024 0.045 O.D76IPCIIG UJ T06 

SUS-410-087 r6C31 0408

1 

GAMMA Bismuth-210M -0,008 0.062 0,11 .PCI/G UJ T06, N02 

SU5-410-087 6C310408 GAMMA Cesium 137 -0,0008 0.053 0.099 PCI/G UJ T06 

SU5-410-087 C310 AMMA Cobalt 60 -0,011 0.048 0.093 PCI/G UJ T06 

SU5-410-087 310 AMMA Lead 210 1.7 1.5 2.9 PCI/G U T05,N02 

SU5-41 0-087 F6C310408 GAMMA Lead 212 0.91 0,16 Q, 18 PCI/G = 
SU5-41 0-087 F6C310408 GAMMA Potassium 40 I 15.9 2.5 u PCI/G = 
SU5-41 0-087 F6C310408 GAMMA Protactinium 231 -0,02 1.3 2.2 PCI/G UJ T06,N02 

SU5-41 0-087 F6C310408 GAMMA Radium (226) 1.08 0.26 0.19 PCI/G J T15 

SU5-41 0-087 F6C310408 GAMMA Thorium 229 0.18 0.68 1.2 PCI/G UJ T06,N02 

SU5-41 0-087 F6C310408 GAMMA Uranium 235 0.12 0.63 u PCI/G UJ T06 

SU5-41 0-087 F6C310408 GAMMA Uranium 238 1,3 1.2 2,1 PCI/G u T05 

SU5-41 0-088 F6C310408 EML A-01-R Plutonium-238 0.222 0.091 0.037 PCI/G = 
SU5-41 0-088 F6C310408 EML A-01-R Plutonium-239/240 0.007 0.019 0.037 PCI/G UJ T06 

SU5-41 0-088 F6C310408 EML A-01-R Thorium-228 0.164 0.091 0.074 PCI/G J T04 

SU5-41 0-088 F6C310408 EML A-01-R Thorium-230 0.66 0.18 0.06 PCI/G = 
SU5-41 0-088 F6C310408 EML A-01-R Thorium-232 0.25 0.1 0.05 PCI/G = 
SU5-41 0-088 F6C310408 GAMMA Actinium 227 0.43 0.17 0.3 PCIIG = 
SU5-41 0-088 F6C310408 GAMMA Actinium 228 0.12 0.13 0.24 PCI/G UJ T06 i\ 

I"' 
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1.0 PURPOSE 

This Data Report provides documentation of sampling activities conducted in 

accordance with the Standard VSAP, Soils Verification Sampling and Analysis Plan 

[VSAP], Final, August 2004; required to close out Potential Release Site (PRS) 41 and 

the Salvage Area. The Salvage Area includes both the surface soil sampling conducted 

to verify the footprint of former Building 124 as well as the at-depth sampling conducted 

to verify the former salvage area. The location of PRS 41 and the Salvage Area are 

shown on Figure 1. 

The purposes of this Data Report are to: 

• document any variances to the VSAP/Post-Excavation (Ex) Survey Unit 
. Designs (SUDs), 

• present statistical and bias data (separately); 

• present summary statistics and statistical analyses of the applicable data, 
including retrospective power curve, and 

• provide documentation of data review and validation. 

2.0 DOCUMENT ORGANIZATION I SUMMARY 

This Data Report includes three areas as follows: 

• isolated locations of Th-232 contamination within PRS 41, 
• assessment of the former salvage area, and 
• assessment of the footprint of former Building 124. 

This Data Report does not include the 41 Ditch. . 

Unless otherwise specified as a variance, sampling and analyses were conducted in 

accordance with the VSAP and Post-Ex SUDs. 

3.0- FIELD ACTIVITIES 

3.1 PRS 41 

Verification sampling locations for PRS 41 are shown on Figure 2 and occurred in May 

2005 at the multiple .isolated areas within PRS 41 . The samples were field-screened by 

PRS 41 & Salvage Area Data Report, Rev. 0 
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a radiological control technician at the site and screened by the Mound Soil Screening 

Laboratory prior to shipment to the contract laboratory. Samples were submitted to 

Severn Trent St. Louis lab for gamma spec arid isotopic thorium analyses. Results are 

reported in Table 1. Backfill information that was .submitted to the Core Team in 

September 2005 is included in Appendix D. 

3.2 SALVAGE AREA 

At-Depth. Verification sampling locations for the Salvage Area are shown on Figure 4 

and occurred in November 2005 to confirm that the historic remediation at the salvage 

area was sufficient. Samples were collected at-depth at the interval below the backfill 

interface. The samples were field-screened by a radiological control technician at the 

site and screened by the Mound Soil Screening Laboratory prior to· shipment to the 

contract laboratory. At-depth samples were submitted to Severn Trent St. Louis lab for 

gamma spec and isotopic thorium and plutonium analyses. Results are reported in 

Table 2. Since no excavation was required, a Backfill Information Package was not 

prepared. 

3.3 BUILDING 124 FOOTPRINT 

Surface. Verification sampling locations for the Building 124 footprint and surrounding 

15-foot perimeter are shown on Figure 3 and occurred in November 2005. Samples 

were collected on the soil surface to verify that the builqing operations did not impact 

the soil below at unacceptable levels. The samples were field-screened by a 

radiological control technician at the site and screened by the Mound Soil Screening 

Laboratory prior to shipment to the contract laboratory. Surface samples were 

submitted to Severn Trent St. Louis lab for gamma spec and isotopic thorium and 

plutonium analyses. Results are reported in Table 3. Since no excavation was required, 

a Backfill Information Package was not prepared. 

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

E. Two R&V Reports were prepared for this report, one for PRS 41 and the other for the 

Salvage Area and Building 124 footprint. Review and validation supports that. the data 

are usable. 
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footprint of former Building 124 

Figure 3: Building 124 Surface Soil Verification Locations 
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Table 1: PRS 41 Offsite Verification Results (pCi/g) 
page 1 of 7 

Location 
Date 

Depth(feet 
Analyte co Result DL DQ LQ 

Coordinates 
start end Easting Northing 

SU3PRS41-01 20050526 0 0 Bismuth-214 1.17 0.48 0.07 1464047 598132.2 
SU3PRS41-01 20050526 0 0 Cesium-137 3.8 0.045 0.045 UJ u 1464047 598132.2 
SU3PRS41-01 20050526 0 0 Lead-212 16.6 0.123 0.1 J 1464047 598132.2 
SU3PRS41-01 20050526 0 0 Lead-214 8.9 0.36 0.1 1464047 598132.2 
SU3PRS41-01 . 20050526 0 0 Potassium-40 47.8 5.4 0.6 1464047 598132.2 
SU3PRS41-01 20050526 0 0 Thallium-208 0.498 0.092. 0.051 . 1464047 598132.2 
SU3PRS41-01 20050526 0 0 Thorium-228 2.6 0:242 0.019 1464047 598132.2 
SU3PRS41-01 20050526 0 0 Thorium-230 2.8 0.58 0.01 1464047 598132.2 
SU3PRS41-01 20050526 0 0 Thorium-232 2.1 0.399 0.011 1464047 598132.2 
SU3PRS41-02 20050526 0 0 Bismuth-214 1.17 0.53 0.16 1464055 598127.6 
SU3PRS41-02 20050526 0 0 Cesium-137 3.8 0.11 0.11 UJ u 1464055 598127.6 
SU3PRS41-02 20050526 0 0 Lead-212 16.6 0.74 0.16 1464055 598127.6 
SU3PRS41-02 20050526 0 0 Lead-214 8.9 0.48 0.16 1464055 598127.6 -
SU3PRS41-02 20050526 0 0 Potassium-40 47.8 24.1 0.9 1464055 598127.6 
SU3PRS41-02 20050526 0 0 Thallium-208 0.498 0.239 0.09 1464055 598127.6 
SU3PRS41-02 20050526 0 0 Thorium-228 2.6 0.92 0.01 1464055 598127.6 
SU3PRS41-02 20050526 0 0 Thorium-230 2.8 0.85 0.02 1464055 598127.6 
SU3PRS41-02 20050526 0 0 Thorium-232 2.1 1.02 0.01 1464055 598127.6 
SU3PRS41-03 20050525 0 0 Bismuth-214 1.17 0.35 0.13 1464066 598138.2 
SU3PRS41-03 20050525 0 0 Cesium-137 3.8 0.065 0.065 UJ u 1464066 598138.2 
SU3PRS41-03 20050525 0 0 Lead-212 16.6 0.18 0.1 J 1464066 598138.2 
SU3PRS41-03 20050525 0 0 · Lead-214 8.9 0.45 0.08 1464066 598138.2 
SU3PRS41-03 20050525 0 0 Potassium-40 47.8 8.6 0.4 1464066 598138.2 
SU3PRS41-03 20050525 0 0 Thallium-208 0.498 0.085 0.06 1464066 598138.2 
SU3PRS41-03 20050525 0 0 Thorium-228 2.6 0.43 0.03 1464066 598138.2 
SU3PRS41-03 20050525 0 0 Thorium-230 2.8 0.54 0.01 1464066 598138.2 
SU3PRS41-03 20050525 0 0 Thorium-232 2.1 0.327 0.015 1464066 598138.2 
SU3PRS41-04 20050526 0 0 Actinium-228 1.93 0.66 0.31 J 1464070 598114.6 
SU3PRS41-04 20050526 0 0 Bismuth-214 1.17 0.67 0.19 1464070 598114.6 
SU3PRS41-04 20050526 0 0 Cesium-137 3.8 0.088 0.088 UJ u 1464070 598114.6 
SU3PRS41-04 20050526 0 0 Lead-212 16.6 0.68 0.16 1464070 598114.6 
SU3PRS41-04 20050526 0 0 Lead-214 8.9 0.62 0.13 1464070 598114.6 
SU3PRS41-04 20050526 0 0 Potassium-40 47.8 18.2 0.8 1464070 598114.6 
SU3PRS41-04 20050526 0 0 Radium-228 2.1 0.66 0.3 1464070 598114.6 
SU3PRS41-04 20050526 0 0 Thallium-208 0.498 0.258 0.076 1464070 598114.6 
SU3PRS41-04 20050526 0 0 Thorium-228 2.6 0.82 0.03 1464070 598114.6 
SU3PRS41-04 20050526 0 0 Thorium-230 2.8 1.15 0.02 1464070 598114.6 
SU3PRS41-04 20050526 0 0 Thorium-232 2.1 0.93 0.02 1464070 598114.6 
SU3PRS41-05 20050526 0 0 Bismuth-214 1.17 0.33 0.08 1464065 598100.4 
SU3PRS41-05 20050526 0 0 Cesium-137 3.8 0.059 0.059 UJ u 1464065 598100.4 
SU3PRS41-05 20050526 0 0 Lead-212 16.6 0.164. 0.1 1464065 598100.4 
SU3PRS41-05. 20050526 0 0 Lead-214 8.9 0.3 0.1 1464065 598100.4 
SU3PRS41-05 20050526 0 0 Potassium-40 47.8 6 0.9 1464065 598100.4 
SU3PRS41-05 20050526 0 0 Thallium-208 0.498 0.104 0.047 1464065 598100.4 

. SU3PRS41-05 20050526 0 0 Thorium-228 2.6 0.225 0.026 1464065 598100.4 
SU3PRS41-05 20050526 0 0 Thorium-230 2.8 0.61 0.03 1464065 598100.4 
SU3PRS41-05 20050526 0 0 Thorium-232 2.1 0.226 0.013 1464065 598100.4 
SU3PRS41-06 20050526 0 0 Bismuth-214 1.17 0.64 0.1 1464042 598104.6 
SU3PRS41-06 20050526 0 0 Cesium-137 3.8 0.08 0.08 UJ u 1464042 598104.6 
SU3PRS41-06 20050526 0 0 Lead-212 16.6 0.62 0.15 1464042 598104.6 
SU3PRS41-06 20050526 0 0 Lead-214 8.9 0.65 0.15 1464042 598104.6 
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SU3PRS41-06 20050526 0· 0 Potassium-40 47.8 11.2 0.9 1464042 598104.6 
SU3PRS41-06 20050526 0 0 Thallium-208 0.498 0.253 0.074 1464042 598104.6 

ISU3PRS41-06 20050526 0 0 Thorium-228 2.6 1.17 0.02 '1464042 598104.6 
SU3PRS41-06 20050526 0 0 Thorium-230 2.8 1.15 0.02 1464042 598104.6 
SU3PRS41-06 20050526 0 0 Thorium-232 2.1 1.08 0.01 1464042 598104.6 
SU3PRS41-29 20050616 0 0 Thorium-228 2.6 1.03 0.03 1464122 59093.82 
SU3PRS41-29 20050616 0 0 Thorium-230 2.8 1.83 0.01 1464122 59093.82 
SU3PRS41-29 20050616 0 0 Thorium-232 2.1 1.02 0.02 1464122 59093.82 
SU1 PRS41 07 AD• 20050616 0 0 Thorium-228 2.6 0.91 0.03 1464036 598110.5 
SU 1 PRS41 07 AD* 20050616 0 0 :§orium-230 2.8 0.92 0.01 1464036 598110.5 
SU 1 PRS41 07 AD* 20050616 0 0 Thorium-232 2.1 0.74 0.02 1464036 598110.5 
SU1 PRS4107A* 20050616 0 0 Thorium-228 2.6 0.44 0.04 1464036 598110.5 
SU1PRS4107A* 20050616 0 0 Thorlum-230 2.8 0.6 0.01 1464036 598110.5 
SU1PRS4107A* 20050616 0 0 Thorium-232 2.1 0.48 0.01 I 1464036 598110.5 
SU 1 PRS41-08 200~~ 0 0 Actinium-228 1.93 0.47 0.23 J 1464027 598088.8 
SU1PRS41-08 2005 0 0 Bismuth-214 1.17 '0.53 

~ 
1464027 598088.8 

SU1 PRS41-08 20050526 0 0 Cesium-137 3.8 0.087 0. u 1464027 598088.8 
SU1PRS41-08 20050526 0 0 Lead-212 16.6 0.48 . 0.11 1464027 598088.8 
SU1PRS41-08 20050526 0 0 Lead-214 8.9 0.58 0.11 1464027 598088.8 
SU1 PRS41-08 20050526 0 0 Potassium-40 47.8 8.7 0.7 1464027 598088.8 
SU1 PRS41-08 20050526 0 0 Radium-228 2.1 0.47 0.23 1464027 598088.8 
SU1PRS41-08 20050526 0 0 Thallium-208 0.498 0.174 0.075 1464027 598088.8 
SU1PRS41-08 20050526 0 0 Thorium-228 2.6 0.84 0.06 1464027 598088.8 
SU1 PRS41-08 20050526 %] 0 Tharium-230 2.8 1.02 0.03 14~ 598088.8 
SU1 PRS41-08 20050526 0 Tharium-232 2.1 0.79 0.02 146 598088.8 
SU 1 PRS41-08 20050526 0 Uranium-234 2.0 0.64 .0.03 J 1464027 598088.8 
SU 1 PRS41-08 20050526 0 0 Uranium-235 ·3.2 0.072 0.018 J J 

1464-SU1 PRS41-08 20050526 0 0 Uranium-238 2.2 0.75 0.01 1464 08 
SU1PRS41-09 20050526 0 0 Actinium-228 1.93 0.87 0.23 1464 . 

SU 1 PRS41-09 20050526 0 0 Bismuth-214 1.17 0.77 0.15 1464029 598081.7 
SU1PRS41-09 20050526 0 0 Cesium-137 3.8 0.087 0.087 UJ u 1464029 598081.7 
SU1 PRS41-09 20050526 0 0 Lead-212 16.6 0.58 0.15 1464029 598081.7 
SU1PRS41-09 20050526 0 0 Lead-214 8.9 0.52 0.14 1464029 598081.7 
SU1PRS41-09 20050526 0 0 Patassium-40 47.8 10.7 0.9 1464029 598081.7 
SU1PRS41-09 20050526 0 0 Radium-228 2.1 0.87 0.23 1464029 598081.7 
SU 1 PRS41-09 20050526 0 0 Thallium-208 0.498 0.268 0.091 146~ 598081.7 
SU1PRS41-09 20050526 0 0 Thorium-228 2.6 0.89 0.04 1464 598081.7 
SU1PRS41-09 20050526 0 0 Thorium-230 2.8 0.9 0.03 1464029 598081.7 

· SU1PRS41-09 20050526 0 0 Tharium-232 2.1 0.84 0.01 1464029 598081.7 
SU1PRS41-09 20050526 0 0 Uranium-234 2.0 0.67 0.03 1464029 598081.7 
SU1PRS41-09 20050526 0 0 Uranium-235 3.2 0.018 0.018 UJ u 1464029 598081.7 
SU1PRS41-09 20050526 0 0 Uranium-238 .2 0.67 0.01 1464029 I 598081 . 7 

~1PRS41-10 20050526 0 0 Actinium-228 1.93 0.62 0.25 1464037 598069.3 
1PRS41-10 20050526 0 0 Bismuth-214 1.17 0.48 0.14 1464037,598069.3 

SU1PRS41-10 20050526 0 0 Cesium-137 3.8 0.091 0.091 u u 1464037 8069.3 
SU1PRS41-10 20050526 0 0 Lead-212 16.6 0.38 0.11 1464 8069.3 
SU1PRS41-10 20050526 0 0 Lead-214 8.9 0.47 0.11 1464 8069.3 
SU1PRS41-10 20050526 0. Potassium-40 47.8 8 0.8 1464037 598069.3 
SU1PRS41-10 20050526 0 0 Radium-228 2.1 0.62 0.25 1464037 598069.3 
SU1PRS41-10 20050526 0 0 Thallium-208 0.498 0.122 0.066 J 1464037 598069.3 
SU1PRS41-10 20050526 0 0 Thorium-228 2.6 0.73 0.06 1464037 598069.3 
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SU1PRS41-10 20050526 0 0 Thorium-230 2.8 0.89 0.04 1464037 598069.3 
SU1PRS41-10 20050526 0 0 Thorium-232 2.1 0.77 0.04 1464037 598069.3 
SU1PRS41-10 20050526 0 0 Uranium-234 2.0 0.87 0.03 J 1464037 598069.3 
SU1PRS41-10 20050526 0 0 Uranium-235 3.2 0.096 0.03 J J 1464037 598069.3 
SU1 PRS41-10 20050526 0 0 Uranium-238 2:2 0.77 0.03 1464037 598069.3 
SU1PRS41-11 20050526 0 0 Actinium-228 1.93 0.92 0.29 1464055 598081.7 
SU1 PRS41-11 20050526 0 0 Bismuth-214 1.17 0.74 0.18 1464055 598081.7 
SU1PRS41-11 20050526 0 0 Cesium-137 3.8 0.097 0.097 UJ u 1464055 598081.7 
SU1 PRS41-11 20050526 0 0 Lead-212 16.6 0.56 0.18 1464055 598081.7 
SU1 PRS41-11 20050526 0 0 Lead-214 8.9 0.95 0.14 1464055 598081.7 
SU1 PRS41-11 20050526 0 0 Potassium-40 47.8 13.7 0.9 1464055 598081.7 
SU1 PRS41-11 20050526 0 0 Radium-228 2:1 0.92 0.29 1464055 598081.7 
SU1 PRS41-11 20050526 0 0 Thallium-208 0.498 0.227 0.094 1464055 598081.7 
SU1PRS41-11 20050526 ·o 0 Thorium-228 2.6 0.87 0.05 1464055 598081.7 
SU1PRS41-11 20050526 0 0 Thorium-230 2.8 1.23 0.02 1464055 598081.7 
SU1PRS41-11 20050526 0 0 Thorium-232 2.1 .. 0.69 0.01 1464055 598081.7 
SU1PRS41-11 20050526 0 0 Uranium-234 2.0 0.83 0.01 J 1464055 598081.7 
SU1 PRS41-11 20050526 0 0 Uranium-235 3.2 0.032 0.017 J J 1464055 598081.7 
SU1PRS41-11 20050526 0 0 Uranium-238 2.2 0.93 0.02 1464055 598081.7 
SU1PRS41-120 20050526 0 0 Actinium-228 1.93 0.76 0.34 1464058 598077.3 
SU1 PRS41-12 20050526 0 0 Actinium-228 1.93 0.86 0.22 1464058 598077.3 
SU1PRS41-12D 20050526 0 0 Bismuth-214 1.17 0.66 0.17 1464058 598077.3 
SU1PRS41-12 20050526 0 0 Bismuth-214 1.17 0.52 0.14 1464058 598077.3 
SU1PRS41-120 20050526 0 0 Cesium-137 3.8 0.087 0.087 UJ u 1464058 598077.3 
SU1PRS41-12 20050526 0 0 Cesium-137 3.8 0.091 0.091 UJ u 1464058 598077.3 
SU~PRS41-12D 20050526 0 0 Lead-212 16.6 0.69 0.12 1464058 598077.3 
SU1PRS41-12 20050526 0 0 Lead-212 16.6 0.75 0.15 1464058 598077.3 
SU1PRS41-120 20050526 0 0 Lead-214 8.9 0.55 0.15 1464058 598077.3 
SU1PRS41-12 20050526 0 0 Lead-214 8.9 0.64 0.12 1464058 598077.3 
SU1 PRS41-120 20050526 0 0 Potassium-40 47.8 9.6 0.8 1464058 598077.3 
SU1 PRS41-12 20050526 0 0 Potassium-40 47.8 11 0.8 1464058 598077.3 
SU1PRS41-12D 20050526 0 0 Radium-228 2.1 0.76 0.44 1464058 598077.3 
SU1 PRS41-12 20050526 0 0 Radium-228 2.1 0.86 0.22 1464058 598077.3 
SU1PRS41-120 20050526 0 0 Thallium-208 0.498 0.305 0.077 1464058 598077.3 
SU1PRS41-12 20050526 0 0 Thallium-208 0.498 0.247 0.09 1464058 598077.3 

. SU1 PRS41-12D 20050526 0 0 Thorium-228 2.6 1.22 0.04 -1464058 598077.3 
SU1PRS41-12 20050526 0 0 Thorium-228 2.6 0.86 0.05 1464058 598077.3 
SU1PRS41-12D 20050526 0 0 Thorium-230 2.8 1.09 0.03 1464058 598077.3 
SU1 PRS41-12 20050526 0 0 Thorium-230 2.8 0.81 0.01 1464058 598077.3 
SU1PRS41-120 20050526 0 0 Thorium-232 2.1 1.07 0.03 1464058 598077.3 
SU1 PRS41-12 20050526 0 0 Thorium-232 2.1 0.9 0.01 1464058 598077.3 
SU1PRS41-120 20050526 0 0 Uranium-234 2.0 0.79 0.02 J 1464058 598077.3 
SU1 PRS41-12 20050526 0 0 Uranium-234 2.0 0.71 0.03 J 1464058 598077.3 
SU1PRS41-120 20050526 0 0 Uranium-235 3.2 0.061 0.03 J J 1464058 598077.3 
SU1PRS41-12 20050526 0 0 Uranium-235 3.2 0.054 0.034 J J 1464058 598077.3 
SU1 PRS41-120 20050526 0 0 Uranium-238 2.2 0.7 0.02 1464058 598077.3 
SU1PRS41-12 20050526 0 0 Uranium-238 2.2 0.74 0.03 1464058 598077.3 
SU1PRS41-13 20050526 0 0 Actinium-228 1.93 0.48 0.23 J 1464064 598077.2 
SU1PRS41-13 20050526 0 0 Bismuth-214 1.17 0.46 0.15 1464064 598077.2 
SU1PRS41-13 20050526 0 0 Cesium-137 3.8 0.088 0.088 UJ u 1464064 598077.2 
SU1PRS41-13 20050526 0 0 Lead-212 16.6 0.4 0.12 1464064 598077.2 
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SU1PRS41-13 20050526 0 0 Lead-214 8.9 0.46 0.11 1464064 598077.2 
SU1PRS41-13 20050526 0 0 Potassium-40 47.8 9.2 0.9 1464064 598077.2 
SU1PRS41-13 20050526 0 0 Radium-228 2.1 0.48 0.23 1464064 598077.2 
SU1 PRS41-13 20050526 0 0 Thallium-208 0.498 0.13 0.07 J 1464064 598077.2 
SU1PRS41-13 20050526 0 0 Thorium-228 2.6 0.62 0.05 1464064 598077.2 
SU1 PRS41-13 20050526 0 0 Thorium-230 2.8 1.04 0.03 1464064 598077.2 
SU1 PRS41-13 20050526 0 0 Thorium-232 2.1 0.53 0.02 1464064 598077.2 
SU1PRS41-13 20050526 0 0 Uranium-234 2.0 0.81 0.01 J 1464064 598077.2 
SU1PRS41-13 20050526 0 0 Uranium-235 3.2 0.081 0.018 J J 1464064 598077.2 
SU1PRS41-13 20050526 0 0 Uranium-238 2.2 0.76 0.02 1464064 598077.2 
SU1PRS41-14 20050526 0 0 Actinium-228 . 1.93 0.6 0.3 1464076 598081.9 
SU1 PRS41-14 20050526 0 0 Bismuth-214 1.17 0.44 0.14 1464076 598081.9 
SU1PRS41-14 20050526 0 0 Cesium-137 3.8 0.08 0.08 UJ u 1464076 598081.9 
SU1 PRS41-14 20050526 0 0 Lead-212 16.6 0.45 0.13 1464076 598081.9 
SU1PRS41-14 20050526 0 0 Lead-214 8.9 0.47 0.13 1464076 598081.9 
SU1PRS41-14 20050526 0 0 Potassium-40 47.8 12.2 0.6 1464076 598081.9 
SU1PRS41-14 20050526 0 0 Radium-228 2.1 0.6 0.32 1464076 598081.9 
SU1PRS41-14 20050526 0 0 Thallium-208 0.498 0.171 0.068 1464076 598081.9 
SU1PRS41-14 20050526 0 0 Thorium-228 2.6 0.74 0.04 1464076 598081.9 
SU1PRS41-14 20050526 0 0 Thorium-230 2.8 1.14 0.03 1464076 598081.9 
SU1 PRS41-14 20050526 0 0 Thorium-232 2.1 0.94 0.03 1464076 598081.9 
SU1PRS41-14 20050526 0 0 Uranium-234 2.0 0.8 0.03 J 1464076 598081.9 
SU1PRS41-14 20050526 0 0 Uranium-235 3.2 0.038 0.02 J J 1464076 598081.9 
SU1PRS41-14 20050526 0 0 Uranium-238 2.2 0.91 0.02 1464076 598081.9 
SU1PRS41-15 20050526 0 0 Actinium-228 1.93 0.84 0.33 1464070 598071.3 
SU1PRS41-15 20050526 0 0 Bismuth-214 1.17 0.46 0.14 1464070 598071.3 
SU1PRS41-15 20050526 0 0 Cesium-137 3.8 0.081 0.081 UJ u 1464070 598071.3 
SU1PRS41-15 20050526 0 0 Lead-212 16.6 0.64 0.15 1464070 5.98071.3 
SU1PRS41-15 20050526 0 0 Lead-214 8.9 0.65 0.16 1464070 598071.3 

. SU1PRS41-15 20050526 0 0 Potassium-40 47.8 18 0.7 1464070 598071.3 
SU1PRS41-15 20050526 0 0 Radium-228 2.1 0.84 0.29 1464070 598071.3 
SU1PRS41-15 20050526 0 0 Thallium-208 0.498 0.144 0.11 J 1464070 598071.3 
SU1PRS41-15 20050526 0 0 Thorium-228 2.6 1.13 0.04 1464070 598071.3 
SU1PRS41-15 20050526 0 0 Thorium-230 2.8 1.01 0.02 1464070 598071.3 
SU1 PRS41-15 20050526 0 0 Thorium-232 2.1 0.84 0.29 1464070 598071.3 
SU1PRS41-15 20050526 0 0 Thorium-232 2.1 1.09 0.02 1464070 598071.3 
SU1PRS41-15 20050526 0 0 Uranium-234 2.0 0.84 0.03 J 1464070 598071.3 
SU1PRS41-15 20050526 0 0 Uranilim-235 3.2 0.039 0.017 J J 1464070 598071.3 
SU1 PRS41-15 20050526 0 0 Uranium-238 2.2 0.87 0.02 1464070 598071.3 
SU1PRS41-16 20050526 0 0 Actinium-228 1.93 1.16 0.37 1464116 598134.8 
SU1 PRS41-16 20050526 0 0 Bismuth-212 9.87 1.47 0.56 1464116 598134.8 
SU1 PRS41-16 20050526 0 0 Bismuth-214 1.17 1.1 0.2 1464116 598134.8 
SU1PRS41-16 20050526 0 0 Cesium-137 3.8 0.1 0.1 UJ u 1464116 598134.8 
SU1PRS41-16 20050526 0 0 Lead-212 16.6 1 0.13 1464116 598134.8 
SU1 PRS41-16 20050526 0 0 Lead-214 8.9 1.03 0.16 1464116 598134.8 
SU1 PRS41-16 20050526 0 0 Potassium-40 47.8 15.7 0.9 1464116 598134.8 
SU1PRS41-16 20050526 0 0 Radium-224 32.4 2.5 1.4 J 1464116 598134.8 
SU1PRS41-16 20050526 0 0 Radium-228 2.1 1.16 0.35 1464116 598134.8 
SU1PRS41-16 20050526 0 0 Thallium-208 0.498 0.33 0.08 1464116 598134.8 
SU1PRS41-16 20050526 0 0 Thorium-228 2.6 1.05 0.05 1464116 598134.8 
SU1PRS41-16 20050526 0 0 Thorium-230 2.8 1.22 0.02 1464116 598134.8 
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SU1PRS41-16 20050526 0 0 Thorium-232 2.1 0.96 0.03 1464116 598134.8 
SU1 PRS41-16 20050526 0 0 Uranium-234 2.0 0.83 0.02 J 1464116 598134.8 
SU1PRS41-16 20050526 0 0 Uranium-235 3.2 0.088 0.025 j J 1464116 598134.8 
SU1PRS41-16 20050526 0 0 Uranium-238 2.2 0.86 0.01 1464116 598134.8 
SU1PRS41-17 20050526 0 0 Actinium-228 1.93 1.29 0.31 1464110 598132.7 
SU1PRS41-17 20050526 0 0 Bismuth-214 1.17 0.74 0.16 1464110 598132.7 
SU1PRS41-17 20050526 0 0 Cesium-137 3.8 0.072 0.072 UJ u 1464110 598132.7 
SU1PRS41-17 20050526 0 0 Lead-212 16.6 1.21 0.12 1464110 598132.7 
SU1PRS41-17 20050526 0 0 Lead-214 8.9 0.57 0.14 1464110 598132.7 
SU1PRS41-17 20050526 0 0 Potassium-40 47.8 10.4 1 1464110 598132.7 
SU1PRS41-17 20050526 0 0 Radium-228 2.1 1.29 0.31 1464110 598132.7 
SU1PRS41-17 20050526 0 ·a Thallium-208 0.498 0.43 0.08 1464110 598132.7 
SU1PRS41-17 20050526 0 0 Thorium-228 2.6 1.71 0.05 1464110 598132.7 
SU1PRS41-17 20050526 0 0 Thorium-230 2.8 1.1' 0.02 1464110 598132.7 
SU1PRS41-17 20050526 0 0 Thorium-232 2.1 1.73 0.02 1464110 598132.7 
SU1PRS41-17 20050526 0 0 Uranium-234 2.0 0.9 0.03 J 1464110 598132.7 
SU1PRS41-17 20050526 0 0 Uranium-235 3.2 0.038 0.017 J J 1464110 598132.7 
SU1PRS41-17 20050526 0 ·o Uranium-238 2.2 1.03 0.02 1464110 598132.7 
SU1PRS41-18 20050526 0 0 Bismuth-214 1.17 0.87 0.18 1464113 598126.1 
SU1PRS41-18 20050526 0 0 Cesium-137 3.8 0.067 0.067 UJ u 1464113 598126.1 
SU1PRS41-18 20050526 0 0 Lead-212 16.6 0.65 0.13 1464113 598126.1 
SU1 PRS41-18 20050526 0 0 Lead-214 8.9 0.71 0.17 1464113 598126.1 
SU1PRS41-18 20050526 0 0 Potassium-40 47.8 12.8 0.8 1464113 598126.1 
SU1PRS41-18 20050526 0 0 Thallium-208 0.498 0.132 0.096 J 1464113 598126.1 
SU1 PRS41-18 20050526 0 0 Thorium-228 2.6 0.64 0.05 1464113 598126.1 
SU1PRS41-18 20050526 0 0 Thorium-230 2.8 1.02 0.04 1464113 598126.1 
SU1PRS41-18 20050526 0 0 Thorium-232 2.1 0.56 0.03 1464113 598126.1 
SU1PRS41-18 20050526 0 0 Uranium-234 2.0 0.82 0.02 J 1464113 598126.1 
SU1PRS41-18 20050526 0 0 Uranium-235 3.2 0.061 0.026 J J 1464113 598126.1 
SU1PRS41-18 20050526 0 0 Uranium-238 2.2 0.72 0.02 1464113 598126.1 
SU2PRS41-19 20050526 0 0 Bismuth-214 1.17 0.47 0.12 1464118 598121.3 
SU2PRS41-19 20050526 0 0 Cesium-137 3.8 0.072 0.072 UJ u 1464118 598121.3 
SU2PRS41-19 20050526 0 0 Lead-212 16.6 0.309 0.12 1464118 598121.3 
SU2PRS41-19 20050526 0 0 Lead-214 8.9 0.58 0.13 1464118 598121.3 
SU2PRS41-19 20050526 0 0 Potassium-40 47.8 9.4 0.6 1464118 598121.3 
SU2PRS41-19 20050526 0 0 Thallium-208 0.498 0.168 0.059 1464118 598121.3 
SU2PRS41-19 20050526 0 0 Thorium-228 2.6 0.46 0.06 1464118 598121.3 
SU2PRS41-19 20050526 0 0 Thorium-230 2.8 0.76 0.03 1464118 598121.3 
SU2PRS41-19 20050526 0 0 Thorium-232 2.1 0.41 0.03 1464118 598121.3 
SU2PRS41-20 20050526 0 0 Bismuth-214 1.17 0.76 0.15 1464120 598121.1 
SU2PRS41-20 20050526 0 0 Cesium-137 3.8 0.074 0.074 UJ u 1464120 598121.1 
SU2PRS41-20 20050526 0 0 Lead-212 16.6 0.42 0.13 1464120 598121.1 
SU2PRS41-20 20050526 0 0 Lead-214 8.9 0.64 0.14 1464120 598121.1 
SU2PRS41-20 20050526 0 0 Potassium-40 47.8 9.7 0.6 1464120 598121.1 
SU2PRS41-20 20050526 0 0 Thallium-208 0.498 0.142 0.1 1464120 598121.1 
SU2PRS41-20 20050526 0 0 Thorium-228 2.6 0.53 0.03 1464120 598121.1 
SU2PRS41-20 20050526 0 0 Thorium-230 2.8 0.87 0.02 1464120 598121.1 
SU2PRS41-20 20050526 0 0 Thorium-232 2.1 0.46 0.02 1464120 598121.1 
SU2PRS41-21 0 20050526 0 0 Bismuth-214 1.17 0.65 0.15 1464122 598130.7 
SU2PRS41-21 20050526 0 0 Bismuth-214 1.17 0.53 0.13 1464122 598130.7 
SU2PRS41-21D 20050526 0 0 Cesium-137 3.8 0.081 0.081 UJ u ·1464122 598130.7 
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Location 
Date 

Depth(feet 
Analyte co Result DL DQ LQ 

'Coordinates 
start end Easting Northing 

SU2PRS41-21 20050526 0 0 Cesium-137 3.8 0.083 0.083 UJ u 1464122 598130.7 
SU2PRS41-21 D 20050526 0 0 Lead-212 16.6 0.31 0.13 1464122 598130.7 
SU2PRS41-21 20050526 0 0 Lead-212 16.6 0.34 0.12 1464122 598130.7 
SU2PRS41-21D 20050526 0 0 Lead-214 8.9 0.61 0.12 1464122 598130.7 
SU2PRS41-21 20050526 0 0 Lead-214 8.9 0.74 0.09 1464122 598130.7 
SU2PRS41-21D 20050526 0 0 Potassium-40 47.8 7.8 0.8 1464122 598130.7 
SU2PRS41-21 20050526 0 0 Potassium-40 47.8 10.2 0.8 1464122 598130.7 
SU2PRS41-21 20050526 0 0 Thallium-208 0.498 0.123 0.068 J 1464122 598130.7 
SU2PRS41-21 D 20050526 0 0 Thorium-228 2.6 0.51 0.04 1464122 598130.7 
SU2PRS41-21 20050526 0 0 Thorium-228 2.6 0.46 0.05 1464122 598130.7 
SU2PRS41-21 D 20050526 0 0 Thorium-230 2.8 0.97 0.03 1464122 598130.7 
SU2PRS41-21 20050526 0 0 Thorium-230 2.8 0.83 0.04 1464122 598130.7 
SU2PRS41-21 D 20050526 0 0 Thorium-232 2.1 0.5 0.03 1464122 598130.7 
SU2PRS41-21 20050526 0 0 Thorium-232 2.1 0.47 0.03 1464122 598130.7 
SU2PRS41-22 20050526 0 0 Actinium-228 1.93 0.52 0.26 J 1464129 598129.7 
SU2PRS41-22 20050526 0 0 Bismuth-214 1.17 0.74 0.13 1464129 598129.7 
SU2PRS41-22 20050526 0 0 Cesium-137 3.8 0.096 0.096 u u 1464129 598129.7 
SU2PRS41-22 20050526 0 0 Lead-212 16.6 0.38 0.13 1464129 598129.7 
SU2PRS41-22 20050526 0 0 Lead-214 8.9 0.75 0.12 1464129 598129.7 
SU2PRS41-22 20050526 0 0 Potassium-40 47.8 9.2 1 1464129 598129.7 
SU2PRS41-22 20050526 0 0 Radium-228 2.1 0.52 0.27 J 1464129 598129.7 
SU2PRS41-22 20050526 0 0 Thorium-228 2.6 0.5 0.05 1464129 598129.7 
SU2PRS41-22 20050526 0 0 Thorium-230 2.8 1.03 0.02 1464129 598129.7 
SU2PRS41-22 20050526 0 0 Thorium-232 2.1 0.48 0.03 1464129 598129.7 
SU2PRS41-23 20050526 0 0 Bismuth-214 1.17 0.46 0.15 1464127 598124.6 
SU2PRS41-23 20050526 0 0 Cesium-137 3.8 0.062 0.062 UJ u 1464127 598124.6 
SU2PRS41-23 20050526 0 0 Lead-212 16.6 0.4 0.18 1464127 598124.6 
SU2PRS41-23 20050526 0 0 Lead-214 8.9 0.61 0.14 1464127 598124.6 
SU2PRS41-23 20050526 0 0 Potassium-40 47.8 12.4 0.8 1464127 598124.6 
SU2PRS41-23 20050526 0 0 Thallium-208 0.498 0.161 0.07 1464127 598124.6 
SU2PRS41-23 20050526 0 0 Thorium-228 2.6 0.58 0.03 1464127 598124.6 
SU2PRS41-23 20050526 0 0 Thorium-230 2.8 0.92 0.02 1464127 598124.6 
SU2PRS41-23 20050526 0 0 Thorium-232 2.1 0.47 0.02 1464127 598124.6 
SU2PRS41-24 20050526 0 0 Bismuth-214 1.17 0.49 0.12 1464131 598123.1 
SU2PRS41-24 20050526 0 0 Cesium-137 3.8 0.079 0.079 UJ u 1464131 598123.1 
SU2PRS41-24 200~0526 0 0 Lead-212 16.6 0.336 0.094 1464131 598123.1 
SU2PRS41-24 20050526 0 0 Lead-214 8.9 0.41 0.1 1464131 598123.1 
SU2PRS41-24 20050526 0 0 Potassium-40 47.8 7.5 0.5 1464131 598123.1 
SU2PRS41-24 20050526 0 0 Thorium-228 2.6 .0.68 0.04 1464131 598123.1 
SU2PRS41-24 20050526 0 0 Thorium-230 2.8 0.84 0.02 1464131 598123.1 
SU2PRS41-24 20050526 0 0 Thorium-232 2.1 0.65 0.02 1464131 598123.1 
SU2PRS41-25 20050526 0 0 Actinium-228 1.93 0.26 0.24 J 1464126 598117.5 
SU2PRS41-25 20050526 0 0 Bismuth-214 1.17 0.68 0.13 1464126 598117.5 
SU2PRS41-25 20050526 0 0 Cesium-137 3.8 0.089 0.089 UJ u 1464126 598117.5 
SU2PRS41-25 20050526 0 0 Lead-212 16.6 0.363 0.086 1464126 598117.5 
SU2PRS41-25 20050526 0 0 Lead-214 8.9 0.66 0.13 1464126 598117.5 
SU2PRS41-25 20050526 0 0 Potassium-40 47.8 11.5 1.1 1464126 598117.5 
SU2PRS41-25 20050526 0 0 Radium-228 2.1 0.26 0.23 J 1464126 598117.5 
SU2PRS41-25 20050526 0 0 Thallium-208 0.498 0.138 0.067 J 1464126 598117.5 
SU2PRS41-25 20050526 0 0 Thorium-228 2.6 0.46 0.02 1464126 598117.5 
SU2PRS41-25 20050526 0 0 Thorium-230 2.8 0.82 0.02 1464126 598117.5 



Table 1: PRS 41 Offsite Verification Results (pCi/g) 

Location 
Date 

SU2PRS41-25 20050526 
SU2PRS41-26 20050526 
SU2PRS41-26 20050526 
SU2PRS41-26 20050526 
SU2PRS41-26 20050526 
SU2PRS41-26 20050526 
SU2PRS41-26 20050526 
SU2PRS41-26 20050526 
SU2PRS41-26 20050526 
SU2PRS41-26 20050526 
SU2PRS41-26 20050526 
SU2PRS41-26 20050526 
SU2PRS41-27 20050526 
SU2PRS41-27 20050526 
SU2PRS41-27 20050526 
SU2PRS41-27 20050526 
SU2PRS41-27 20050526 
SU2PRS41-27 20050526 
SU2PRS41-27 20050526 
SU2PRS41-27 20050526 
SU2PRS41-27 20050526 
SU2PRS41-28 20050526 
SU2PRS41-28 20050526 
SU2PRS41-28 20050526 
SU2PRS41-28 20050526 
SU2PRS41-28 20050526 
SU2PRS41-28 20050526 
SU2PRS41-28 20050526 
SU2PRS41-28 20050526 
SU2PRS41-28 20050526 
SU2PRS41-28 20050526 
S(J2PRS41-28 20050526 
D: duplicate 
CO: cleanup objective 
DL: detection limit 
DQ: data qualifier 
LQ: lab qualifier 
U: not detected 
J: estimated 

Depth(feet 

start end 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

.o 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Analyte 

Thorium-232 
Actinium-228 
Bismuth-214 
Cesium-137 
Lead-212 
Lead-214 
Potassium-40 
Radium-228 
Thallium-208 
Thorium-228 
Thorium-230 
Thorium-232 
Bismuth-214 
Cesium-137 
Lead-212 
Lead-214 
Potassium-40 
Thallium-208 
Thorium-228 
Thorium-230 
Thorium-232 
Actinium-228 
Bismuth-214 
Cesium-137 
Lead-212 
Lead-214 
Potassium-40 
Radium-228 
Thallium-208 
Thorium-228 
Thorium-230 
Thorium-232 

co Result DL DQ LQ 

2.1 0.415 0.012 
1.93 1.19 0.26 
1.17 0.95 0.18 
3.8 0.12 0.12 UJ u 
16.6 0.92 0.11 
8.9 1.01 0.19 

47.8 17.3 0.9 
2.1 1.19 0.26 

0.498 0.26 0.08 
2.6 1.06 0.03 
2.8 1.51 0.02 
2.1 1.06 0.02 
1.17 0.64 0.14 
3.8 0.075 0.075 UJ u 
16.6 0.48 0.11 
8.9 0.62 0.13 

47.8 10.3 0.8 
0.498 0.171 0.066 

2.6 0.66 0.03 
2.8 1.04 0.03 
2.1 0.61 0.02 
1.93 0.57 0.25 
1.17 0.53 0.12 
3.8 0.09 0.09 UJ u 
16.6 0.45 0.13 
8.9 0.55 0.1 

47.8 7.9 0.5 
2.1 0.57 0.25 

0.498 0.122 0.056 J 
2.6 0.69 0.03 
2.8 0.91 0.02 
2.1 0.71 0.01 
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Coordinates 
Easting Northing 

1464126 598117.5 
1464140 598103.1 
1464140 598103.1 
1464140 598103.1 
1464140 598103.1 
1464140 598103.1 
1464140 598103.1 
1464140 598103.1 
1464140 598103.1 
1464140 598103.1 
1464140 598103.1 
1464140 598103.1 
1464144 598099.4 
1464144 598099.4 
1464144 598099.4 
1464144 598099.4 
1464144 598099.4 
1464144 598099.4 
1464144 598099.4 
1464144 598099.4 
1464144 598099.4 
1464047 597866.4 
1464047 597866.4 
1464047 597866.4 
1464047 597866.4 
1464047 597866.4 
1464047 597866.4 
1464047 597866.4 
1464047 597866.4 
1464047 597866.4 
1464047 597866.4 
1464047 597866.4 

* SU1 PRS41 07 was excavated for th-232 only and verification (reported as 07 A) was therefore th-232 only. 
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Location Date 
Depth (feet) 

Analyte Result co DL DQ LQ 
Coordinates 

start end Easting Northing 

B0124-01 20051130 14 14 Actinium-227 0.15 4.6 0.42 UJ u 1464230 598154.6 
B0124-01 20051130 14 14 Americium-241 0.029 63 0.16 UJ u 1464230 598154.6 
B0124-01 20051130 14 14 8ismuth-207 0.058 1.2 0.058 UJ u 1464230 598154.6 
B0124-01 51130 14 14 Bismuth-210M 0.069 8.3 0.069 UJ u 1464230 598154.6 
B0124-01 20051130 14 

* 
Cesium-137 0.085 3.8 0.085 UJ u 1464230 598154.6 

B0124-01 20051130 14 Cobalt-60 0.021 0.7 0.11 UJ u 1464230 598154.6 
B0124-01 20051130 1 1141Lead-210 0.6 7.4 1.9 UJ U 1464230 598154.6 
B0124-01 20051130 1 14 ium-238 0.027 55 o~ u I 1464230 5981~ 
B0124-01 20051130 14 1 ium-239/240 0.009 62 0. J~ 815 
80124-01 20051 14 1 tinium-231 1.1 4 2.3 UJ 464230 I 598154.6 
B0124-01 2005 14 14 Radium-226 0.76 2.9 0.37 464230 598154.6 
B0124-01 20051130 14 14 Thorium-228 0.33 2.6 . 0.13 J 0 598154.6 
B0124-01 20051130 14 14 Thorium-229 I 0.83 18.9 0.83 UJ ~230 598154.6 
80124-01 20051130 14 14 Thorium-230 I 0.94 2.8 0.09 J 230 598154.6 
B0124-01 20051130 14 14 Thorium-232 0.3 2.1 0.1 J 230 598154.6 
B0124-02 20051130 14 15 Actinium-227 0.25 4.6 0.39 u u 1464245 598154.6 
80124 02 20051130 14 1 riciuni-241 0.075 63 0.16 UJ u 1464245 598154.6 
B0124-02 20051130 14 15 Bismuth-207 0.057 1.2 0.057 UJ u 1464245 598154.6 
80124-02 20051130 14 15 Bismuth-210M 0.073 8.3 0.073 UJ u 1464245 598154.6 
B0124-02 20051130 14 15 Cesium-137 0.11 3.8 0.11 UJ u 1464245 598154.6 
B0124-02 20051130 14 15 Cobalt-60 0.095 0.7 0.095 UJ u 1464245 598154.6 
80124-02 200511itf 15 Lead-210 0.81 7.4 1.9 UJ u 1464245 598154.6 
B0124-02 200511 4 15 Plutonium-238 . 0.002 55 0.027 UJ u 1464245 598154.6 
B0124-02 20051130 4 15 IPlutonium-239/240 0.003 62 0.025 UJ u 1464245 598154.6 
B0124-02 20051130 14 15 Protacti nium-231 0.5 4 2.2 UJ u 1464245 598154.6 
B0124-02 20051130 14 15 Radium-226 0.7 2.9 0.37 1464245 598154.6 
B0124-02 20051130 14 15 Thorium-228 0.32 2.6 0.06 1464245 598154.6 
B0124-02 20051130 14 15 Thorium-229 0.76 18.9 0.76 UJ u 1464245 5981 
80124-02 20051~14 15 Thorium-230 0.8 2.8 0.03 1464245 598154.6 
80124-02 200511 14 15 Thorium-232 0.37 2.1 0.05 1464245 598154.6 
B0124-04 20051128 1.5 2 Actinium-227 0.09 4.6 0.51 UJ u 1464223 598167.6 
B0124-04 20051128 1.5 2 Americium-241 0.19 63 0.19 UJ u 1464223 598167.6 
80124-04 20051128 1.5 2 8ismuth-207 0.089 1.2 0.089 UJ u 1464223 598167.6 
B0124-04 20051128 1.5 2 8ismuth-21 OM 0.018 8.3 0.11 UJ u 1464223 598167.6 
B0124-04 20051128 1.5 2 Cesium-137 0.015 3.8 0.12 UJ u 14642~$8167.6 
B0124-04 20051128 1.5 2 Cobalt-60 0.081 0.7 0.081 UJ u 146422 8167.6 
80124-04 20051128 1.5 2 Lead-210 0.2 7.4 2.6 UJ u 1464223 598167.6 
80124-04 20051128 1.5 2 Plutonium-238 0.074 55 0.038 J J 1464223 598167.6 
B0124-04 20051128 1.5 2 Plutonium-239/240 0 62 0.026 UJ u 1464223 598167.6 
80124-04 20051128 1.5 2 Protactinium-231 1.6 4 3.2 UJ u 1464223 598167.6 
80124-04 20051128 1.5 2 Radium-226 0.72 2.9 0.45 1464223 598167.6 
B0124-04 20051128 1.5 2 Thorium-228 1.12 2.6 0.04 1464223 598167.6 
B0124-04 20051128 1.5 2 Thorium-229 1.2 J:a.9 1.2 UJ u 1464223 598167.6 
80124-04 20051128 1.5 2 Thorium-230 0.96 2.8 0.03 1464223 598167.6 
80124-04 20051128 1.5 2 Thorium-232 1.14 2.1 0.03 1464223 598167.6 
B0124-05[ 20051130 14 14 Actinium-227 0.23 4.6 0.48 UJ u 1464238 598167.6 
B0124-05 20051130 14 14 Actinium-227 0.06 4.6 0.38 UJ u 1464238 598167.6 
80124-05[ 20051130 14 14 Americium-241 0.2 63 0.2 UJ u 1464238 598167.6 
80124-05 20051130 14 14 Americium-241 • 0.014 63 0.14 UJ u 1464238 598167.6 
B0124-05[ 20051130 14 14 Bismuth-207 0.013 1.2 0.09 UJ u 1464238 598167.6 
B0124-05 20051130 14 14 Bismuth-207 0.054 1.2 0.054 UJ 1464238 598167.6 
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Location Date 
Depth (feet) 

Analyte Result co DL DQ LQ 
Coordinates 

start end Easting Northing 

B0124-05[ 20051130 14 14 Bismuth-210M 0.11 8.3 0.11 UJ u 1464238 598167.6 
B0124-05 20051130 14 14 Bismuth-21OM 0.09 8.3 0.09 UJ u 1464238 598167.6 
B0124-05[ 20051130 14 14 Cesium-137 0.098 3.8 0.098 UJ u 1464238 598167.6 
B0124-05 20051130 14 14 Cesium-137 0.033 3.8 0.08 UJ u 1464238 598167.6 
B0124-05[ 20051130 14 14 Cobalt-60 0.036 0.7 0.13 UJ u 1464238 598167.6 
B0124-05 20051130 14 14 Cobalt-60 0.017 0.7 0.087 UJ u 1464238 598167.6 
B0124-05[ 20051130 14 14 Lead-210 1.5 7.4 2.4 u u 1464238 598167.6 
B0124-05 20051130 14 14 Lead-210 0.5 7.4 1.9 UJ u 1464238 598167.6 
B0124-05[ 20051130 14 14 Plutonium-238 0.01 55 0.03 UJ u 1464238 598167.6 
B0124-05 20051130 14 14 Plutonium-238 0.033 55 0.033 UJ u 1464238 598167.6 
B0124-05[ 20051130 14 14 Plutonium-239/240 0.023 62 0.023 UJ u 1464238 598167.6 
B0124-05 20051130 14 14 Plutonium-239/240 0.024 62 0.024 UJ u 1464238 598167.6 
B0124-05[ 20051130 14 14 Protactinium-231 1 4 2.5 UJ u 1464238 598167.6 
B0124-05 20051130 14 14 Protactinium-231 0.3 4 2 UJ u 1464238 598167.6 
B0124-05[ 20051130 14 14 Radium-226 1 2.9 0.18 1464238 598167.6 
B0124-05 20051130 14 14 Radium-226 0.75 2.9 0.36 1464238 598167.6 
B0124-05[ 20051130 14 14 Thorium-228 0.43 2.6 0.1 1464238 598167.6 
B0124-05 "20051130 14 14 Thorium-228 0.45 2.6 0.09 1464238 598167.6 
B0124-05[ 20051130 14 14 Thorium-229 1.2 18.9 1.2 UJ u 1464238 598167.6 
B0124-05 20051130 14 14 Thorium-229 0.31 18.9 0.89 UJ u 1464238 598167.6 
B0124-05[ 20051130 14 14 Thorium-230 0.97 2.8 0.05 1464238 598167.6 
B0124-05 20051130 14 14 Thorium-230 0.98 2.8 0.06 1464238 598167.6 
B0124-05[ 20051130 14 14 Thorium-232 0.47 2.1 0.03 1464238 598167.6 
B0124-05 20051130 14 14 Thorium-232 0.43 2.1 0.06 1464238 598167.6 
B0124-06 20051130 15 15 Actinium-227 0.1 4.6 0.38 UJ u 1464253 598167.6 
B0124-06 20051130 15 15 Americium-241 0.016 63 0.15 UJ u 1464253 598167.6 
B0124-06 20051130 15 15 Bismuth-207 0.023 1.2 0.077 UJ u 1464253 598167.6 
B0124-06 20051130 15 15 Bismuth-210M 0:021 8.3 0.093 UJ u 1464253 598167.6 
B0124-06 20051130 15 15 Cesium-137 0.009 3.8 0.11 UJ u 1464253 598167.6 
B0124-06 20051130 15 15 Cobalt-60 0.093 0.7 0.093 UJ u 1464253 598167.6 
B0124-06 20051130 15 15 Lead-210 1.9 7.4 1.9 UJ u 1464253 598167.6 
B0124-06 20051130 15 15 Plutonium-238 0.009 55 0.022 UJ u 1464253 598167.6 
B0124-06 20051130 15 15 Plutonium-239/240 0.022 62 0.022 UJ u 1464253 598167.6 
B0124-06 20051130 15 15 Protactinium-231 0.2 4 2.1 UJ u 1464253 598167.6 
B0124-06 20051130 15 15 Radium-226 0.8 2.9 0.39 1464253 598167.6 
B0124-06 20051130 15 . 15 Thorium-228 0.37 2.6 0.05 1464253 598167.6 
B0124-06 20051130 15 15 Thorium-229 0.44 18.9 0.92 UJ u 1464253 598167.6 
B0124-06 20051130 15 15 Thorium-230 0.83 2.8 0.03 1464253 598167.6 
B0124-06 20051130 15 15 Thorium-232 0.39 2.1 0.02 1464253 598167.6 
B0124-07 20051130 14 14 Actinium-227 0.42 4.6 0.42 UJ u .1464268 598167.6 
B0124-07 20051130 14 14 Americium-241 0.18 63 0.18 UJ u 1464268 598167.6 
B0124-07 20051130 14 14 Bismuth-207 0.009 1.2 0.069 UJ u 1464268 598167.6 
B0124~07 20051130 14 14 Bismuth-21OM 0.018 8.3 0.1 UJ u 1464268 598167.6 
B0124-07 20051130 14 14 Cesium-137 0.068 3.8 0.068 UJ u 1464268 598167.6 
B0124-07 20051130 14 14 Cobalt-60 0.13 0.7 0.13 UJ u 1464268 598167.6 
B0124-07 20051130 14 14 Lead-210 1.7 7.4 2.7 u u 1464268 598167.6 
B0124-07 20051130 14 14 Plutonium-238 0.011 55 0.033 UJ u 1464268 598167.6 
B0124-07 20051130 14 14 Plutonium-239/240 0.026 62 0.026 UJ u 1464268 598167.6 
B0124-07 20051130 14 14 Protactinium-231 0.6 4 2.4 UJ u 1464268 598167.6 
B0124-07 20051130 14 14 Radium-226 0.6 2.9 0.45 1464268 598167.6 
B0124-07 20051130 14 14 Thorium-228 0.43 2.6 0.04 1464268 598167.6 
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Location Date 
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B0124-07 20051130 14 14 Thorium-229 0.39 18.9 1 UJ u 1464268 598167.6 
B0124-07 20051130 14 14 Thorium-230 0.76 2.8 0.03 1464268 598167.6 
B0124-07 20051130 14 14 Thorium-232 0.36 2.1 0.03 1464268 598167.6 
B0124-08 20051130 11 12 Actinium-227 0.46 4.6 0.46 UJ u 1464230 598180.6 
B0124-08 20051130 11 12 Americium-241 0.008 63 0.17 UJ u .1464230 598180.6 
B0124-08 20051130 11 12 Bismuth-207 0.07 1.2 0.07 UJ u 1464230 598180.6 
B0124-08 20051130 11 12 Bismuth-210M 0.092 8.3 0.092 UJ u 1464230 598180.6 
B0124-08 20051130 11 12 Cesium-137 0.096 3.8 0.096 UJ u 1464230 598180.6 
B0124-08 20051130 11 12 Cobalt-60 0.086 0.7 0.086 UJ u 1464230 598180.6 
B0124-08 20051130 11 12 Lead-210 1.3 7.4 2.3 u u 1464230 598180.6 
B0124-08 20051130 11 12 Plutonium-238 0.005 55 0.029 UJ u 1464230 598180.6 
B0124-08 20051130 11 12 Plutonium-239/240 0.023 62 0.023 UJ u 1464230 598180.6 
B0124-08 20051130 11 12 Protactinium-231 0.6 4 2.5 UJ u 1464230 598180.6 
B0124-08 20051130 11 12 Radium-226 0.75 2.9 0.42 1464230 598180.6 
B0124-08 20051130 11 12 Thorium-228 0.51 2.6 0.09 1464230 598180.6 
B0124-08 20051130 11 12 Thorium-229 0.05 18.9 0.99 UJ u 1464230 598180:6 
B0124-08 20051130 11 12 Thorium-230 0.99 2.8 0.05 1464230 598180.6 
B0124-08 20051130 11 12 Thorium-232 0.52 2.1 0.05 1464230 598180.6 
B0124-09 20051130 12 12 Actinium-227 0.06 4.6 0.36 UJ u 1464245 598180.6 
B0124-09 20051130 12 12 Americium-241 0.13 63 0.13 UJ u 1464245 598180.6 
B0124-09 20051130 12 12 Bismuth-207 0.053 1.2 0.053 UJ u 1464245 598180.6 
B0124-09 20051130 12 12 Bismuth-21OM 0.081 8.3 0.081 UJ u 1464245 598180.6 
B0124-09 20051130 12 12 Cesium-137 0.099 3.8 . 0.099 UJ u 1464245 598180.6 
B0124-09 20051130 12 12 Cobalt-50 0.11 0.7 0.11 UJ u 1464245 598180.6 
80124-09 20051130 12 12 Lead-210 0.53 7.4 1.8 UJ u 1464245 598180.6 
B0124-09 20051130 12 12 Plutonium-238 0.0003 55 0.03 UJ u 1464245 598180.6 
B0124-09 20051130 12 12 Plutonium-239/240 0.01 62 0.01 u u 1464245 598180.6 
B0124-09 20051130 12 12 Protactinium-231 1.8 4 1.8 UJ u 1464245 598180.6 
B0124-09 20051130 12 12 Radium-226 0.65 2.9 0.36 1464245 598180.6 
B0124-09 20051130 12 12 Thorium-228 0.44 2.6 0.06 1464245 598180.6 
B0124-09 20051130 12 12 Thorium-229 0.19 18.9 0.89 UJ u 1464245 598180.6 
B0124-09 20051130 12 12 Thorium-230 0.78 2.8 0.04 1464245 598180.6 
B0124-09 20051130 12 12 Thorium-232 0.4 .2.1 0.04 1464245 598180.6 
B0124-10 20051130 12 13 Actinium-227 0.36 4.6 0.36 UJ u 1464260 598180.6 
B0124-10 20051130 12 13 Americium-241 0.16 63 0.16 UJ u 1464260 598180.6 
B0124-10 20051130 12 13 Bismuth-207 0.002 1.2 0.086 UJ u 1464260 598180.6 
B0124-10 20051130 12 13 Bismuth-210M 0.099 8.3 0.099 UJ u 1464260 598180.6 
B0124-10 20051130 12 13 Cesium-137 0.087 3.8 0.087 UJ u 1464260 598180.6 
B0124-10 20051130 12 13 Cobalt-60 0.06 0.7. 0.14 u u 1464260 598180.6 
B0124-10 20051130 12 13 Lead-210 0.08 7.4 2.3 UJ u 1464260 598180.6 
B0124-10 20051130 12 13 Plutonium-238 0.008 55 0.023 UJ u 1464260 598180.6 
B0124-10 20051130 12 13 Plutonium-239/240 0.02 62 0.02 UJ u 1464260 598180.6 
B0124-10 20051130 12 13 Protactinium-231 2.1 4 2.1 UJ u 1464260 598180.6 
B0124-10 20051130 12 13 Radium-226 0.74 2.9 0.47 1464260 598180.6 
B0124-10 20051130 12 13 Thorium-228 0.32 2.6 0.11 J 1464260 598180.6 
B0124-10 20051130 12 13 Thorium-229 1 18.9 1 UJ u 1464260 598180.6 
B0124-10 20051130 12 13 Thorium-230 0.76 2.8 0.09 1464260 598180.6 
B0124-10 20051130 12 13 Thorium-232 0.43 2.1 0.06 1464260 598180.6 
B0124-11 20051130 13 14 Actinium-227 0.18 4.6 0.37 UJ u 1464275 598180.6 
B0124-11 20051130 13 14 Americium-241 0.018 63 0.13 UJ u 1464275 598180.6 
B0124-11 20051130 13 14 Bismuth-207 0.054 1.2 0.054 UJ u 1464275 598180.6 
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80124-11 20051130 13 14 Bismuth-21OM 0.075 8.3 0.075 UJ u 1464275 598180.6 
80124-11 20051130 13 14 Cesium-137 0.074 3.8 0.074 UJ u 1464275 598180.6 
80124-11 20051130 13 14 Cobalt-60 0.084 0.7 0.084 UJ u 1464275 598180.6 
80124-11 20051130 13 14 Lead-210 0.37 7.4 1.8 UJ u 1464275 598180.6 
80124-11 20051130 13 14 Plutonium-238 0.006 55 0.034 UJ u 1464275 598180.6 
80124-11 20051130 13 14 Plutonium-239/240 0.005 62 0.036 UJ u 1464275 598180.6 
80124-11 20051130 13 14 Protactinium-231 0.7 4 2 UJ u 1464275 598180.6 
80124-11 20051130 13 14 Radium-226 0.84 2.9 0.15 1464275 598180.6 
80124-11 20051130 13 14 Thorium-228 0.32 2.6 0.05 1464275 598180.6 
80124-11 20051130 13 14 Thorium-229 0.77 18.9 0.77 UJ u 1464275 598180.6 
80124-11 20051130 13 14 Thorium-230 0.79 2.8 0.04 1464275 598180.6 
80124-11 20051130 13 14 Thorium-232 0.38 2.1 0.02 1464275 598180.6 
80124-12 20051128 1.5 2 Actinium-227 0.83 4.6 0.79 J 1464223 598193.6 
80124-12 20051128 1.5 2 Americium-241 0.02 63 0.24 UJ u 1464223 598193.6 
80124-12 20051128 1.5 2 Bismuth-207 0.096 1.2 0.096 UJ u 1464223 598193.6 
80124-12 20051128 1.5 2 8ismlith-21 OM 0.14 8.3 0.14 UJ u 1464223 598193.6 
80124-12 20051128 1.5 2 Cesium-137 0.035 3.8 0.15 UJ u 1464223 598193.6 
80124-12 20051128 1.5 2 Cobalt-60 0.058 0.7 0.058 UJ u 1464223 598193.6 
80124-12 20051128 1.5 2 Lead-210 1.4 7.4 2.9 UJ u 1464223 .598193.6 
80124-12 20051128 1.5 2 Plutonium-238 0.099 55 0.047 J J 1464223 598193.6 
80124-12 20051128 1.5 2 Plutonium-239/240 0.002 62 0.027 UJ u 1464223 598193.6 
80124-12 20051128 1.5 2 Protactinium-231 3.4 4 3.7 u u 1464223 598193.6 
80124-12 20051128 1.5 2 Radium-226 0.94 2.9 0.24 1464223 598193.6 
80124-12 20051128 1.5 2 Thorium-228 1.82 2.6 0.09 1464223 598193.6 
80124-12 20051128 1.5 2 Thorium-229 1.4 18.9 1.4 UJ u 1464223 598193.6 
80124-12 20051128 1.5 2 Thorium-230 1.49 2.8 0.08 1464223 598193.6 
80124-12 20051128 1.5 2 Thorium-232 1.66 2.1 0.07 1464223 598193.6 
80124-13 20051130 11. 11 Actinium-227 0.31 4.6 0.31 UJ u 1464238 598193.6 
80124-13 20051130 11 11 Americium-241 0.062 63 0.15 UJ u 1464238 598193.6 
80124-13 20051130 11 11 Bismuth-207 0.061 1.2 0.061 UJ u 1464238 598193.6 
80124-13 20051130 11 11 8ismuth-21 OM 0.047 8.3 0.094 u u 1464238 598193.6 
80124-13 20051130 11 11 Cesium-137 0.01 3.8 0.095 UJ u 1464238 598193.6 
80124-13 20051130 11 11 Cobalt-60 0.002 . 0.7 0.11 UJ u 1464238 598193.6 
80124-13 20051130 11 11 Lead-210 0.37 7.4 1.8 UJ u 1464238 598193.6 
80124-13 20051130 11 11 Plutonium-238 0.012 55 0.047 UJ u 1464238 598193.6 
80124-13 20051130 11 11 Plutonium-239/240 0.008 62 0.034 UJ u 1464238 598193.6 
80124-13 20051130 11 11 Protactinium-231 1.7 4 1 .. 7 UJ u 1464238 598193.6 
80124-13 20051130 11 11 Radium-226 0.81 2.9 0.38 1464238 598193.6 
80124-13 20051130 11 11 Thorium-228 0.183 2.6 0.042 1464238 598193.6 
80124-13 20051130 11 11 Thorium-229 0.25 18.9 0.86 UJ u 1464238 598193.6 
80124-13 20051130 11 11 Thorium-230 0.41 2.8 0.03 1464238 598193.6 
80124-13 20051130 11 11 Thorium-232 0.232 2.1 0.032 1464238 598193.6 
80124-14 20051128 11 12 Actinium-227 0.07 4.6 0.43 UJ u 1464253 598193.6 
80124-14 20051128 11 12 Americium-241 0.16 63 0.16 UJ u 1464253 598193.6 
80124-14 20051128 11 12 Bismuth-207 0.027 1.2 0.089 UJ u 1464253 598193.6 
80124-14 20051128 11 12 Bismuth-210M 0.1 8.3 0.1 UJ u 1464253 598193.6 
80124-14 20051128 11 12 Cesium-137 0.093 3.8 0.093 UJ u 1464253 598193.6 
80124-14 20051128 11 12 Cobalt-60 0.029 0.7 0.13 UJ u 1464253 598193.6 
80124-14 20051128 11 12 Lead-210 0.8 7.4 2.5 UJ u 1464253 598193.6 
80124-14 ·20051128 11 12 Plutonium-238 0.001 55 0.045 UJ u 1464253 598193.6 
80124-14 20051128 11 12 Plutonium-239/240 0.005 62 0.014 UJ u 1464253 598193.6 
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80124-14 20051128 11 12 Protactinium-231 2 4 2 UJ u 1464253 598193.6 
80124-14 20051128 11 12 Radium-226 0.58 2.9 0.42 1464253 598193.6 
80124-14 20051128 11 12 Thorium-228 0.34 2.6 0.03 1464253 598193.6 
80124-14 20051128 11 12 Thorium-229 0.94 18.9 0.94 UJ u 1464253 598193.6 
80124-14 20051128 11 12 Thorium-230 0.91 2.8 0.03 1464453 598193.6 
80124-14 20051128 11 12 Thorium-232 0.323 2.1 0.027 1464253 598193.6 
80124-15[ 20051129 11 12 Actinium-227 0.08 4.6 0.43 UJ u 1464268 598193.6 
80124-15 20051129 11 12 Actinium-227 0.18 4.6 0.41 UJ u 1464268 598193.6 
80124-15[ 20051129 11 12 Americium-241 0.028 63 0.17 UJ u 1464268 598193.6 
80124-15 20051129 11 12 Americium-241 0.14 63 0.14 UJ u 1464268 598193.6 
80124-15[ 20051129 11 12 Bismuth-207 0.079 1.2 0.079 UJ u 1464268 598193.6 
80124-15 20051129 11 12 Bismuth-207 0.01 1.2 0.06 UJ u 1464268 598193.6 
80124-15[ 20051129 11 12 Bismuth-21OM 0.1 8.3 0.1 UJ u 1464268 598193.6 
80124-15 20051129 11 12 Bismuth-210M 0.075 8.3 0.075 UJ u 1464268 598193.6 
80124-15[ 20051129 11 12 Cesium-137 0.076 3.8 0.076 UJ u 1464268 598193.6 
80124-15 20051129 11 12 Cesium-137 0.073 3.8 0.073 UJ u 1464268 598193.6 
80124-15[ 20051129 11 12 Cobalt-60 0.004 0.7 0.12 UJ u 1464268 598193.6 
80124-15 20051129 11 12 Cobalt-60 0.026 0.7 0.11 UJ u 1464268 598193.6 
80124-15[ 20051129 11 12 Lead-210 1.5 7.4 2.3 u u 1464268 598193.6 
80124-15 20051129 11 12 Lead-210 0.44 7.4 1.9 UJ u 1464268 598193.6 
80124-15[ 20051129 11 12 Plutonium-238 0.005 55 0.035 UJ u 1464268 598193.6 
80124-15 20051129 11 12 Plutonium-238 0.023 55 0.036 UJ u 1464268 598193.6 
80124-15[ 20051129 11 12 Plutonium-239/240 0.026 62 0.026 UJ u 1464268 598193.6 
80124-15 20051129 11 12 Plutonium-239/240 0.002 62 0.028 UJ u 1464268 598193.6 
80124-15[ 20051129 11 12 Protactinium-231 1.1 4 2.4 UJ u 1464268 598193.6 
80124-15 20051129 11 12 Protactinium-231 0.07 4 2 UJ u 1464268 598193.6 
80124-15[ 20051129 11 12 Radium-226 0.62 2.9 0.16 1464268 598193.6 
80124-15 20051129 11 12 Radium-226 0.66 2.9 0.15 1464268 598193.6 

. 80124-15[ 20051129 11 12 Thorium-228 0.36 2.6 0.05 1464268 598193.6 
80124-15 20051129 11 12 Thorium-228 0.3 2.6 0.05 1464268 598193.6 
80124-15[ 20051129 11 12 Thorium-229 0.51 '18.9 1.1 UJ u 1464268 598193.6 
80124:-15 20051129 11 12 Thorium-229 0.06 18.9 0.94 UJ u 1464268 598193.6 
80124-15[ 20051129 11 12 Thorium-230 0.91 2.8 0.04 1464268 598193.6 
80124-15 20051129 11 12 Thorium-230 0.72 2.8 0.05 1464268 598193.6 

. 80124-15[ 20051129 11 12 Thorium-232 0.37 2.1 0.02 1464268 598193.6 
80124-15 20051129 11 12 Thorium-232 0.38 2.1 0.05 1464268 598193.6 
80124-16 20051128 1.5 2 Actinium-227 0.07 4.6 0.46 UJ u 1464215 598206.6 
80124-16 20051128 1.5 2 Americium-241 . 0.06 63 0.2 UJ u 1464215 598206.6 
80124-16 20051128 1.5 2 Bismuth-207 0.08 1.2 0.08 UJ u 1464215 598206.6 
80124-16 20051128 1.5 2 8ismuth-21 OM 0.11 8.3 0.11 UJ u 1464215 598206.6 
80124-16 20051128 1.5 2 Cesium-137 0.1 3.8 0.1 UJ u 1464215 598206.6 
80124-16 20051128 1.5 2 Cobalt-60 0.025 0.7 0.13 UJ u 1464215 598206.6 
80124-16 20051128 1.5 2 Lead-210 0.8 7.4 2.2 UJ u 1464215 598206.6 
80124-16 20051128 1.5 2 Plutonium-238 0.019 55 0.034 UJ u 1464215 598206.6 
80124-16 20051128 1.5 2 Plutonium-239/240 0.005 62 0.014 UJ u 1464215 598206.6 
80124-16 20051128 1.5 2 Protactinium-231 1.5 4 2.5 u u 1464215 598206.6 
80124-16 20051128 1.5 2 Radium-226 0.88 2.9 0.44 1464215 598206.6 
80124-16 20051128 1.5 2 Thorium-228 0.56 2.6 0.03 1464215 598206.6 
80124-16 20051128 1.5 2 Thorium-229 1 18.9 1 UJ u 1464215 598206.6 
80124-16 20051128 1.5 2 Thorium-230 0.97 2.8 0.02 1464215 598206.6 
80124-16 20051128 1.5 2 Thorium-232 0.65 2.1 0.02 1464215 598206.6 
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80124-17 20051129 9.5 10 Actinium-227 0.11 4.6 0.39 UJ u 1464230 598206.6 
80124-17 20051129 9.5 10 Americium-241 0.17 63 0.17 UJ u 1464230 598206.6 
80124-17 20051129 9.5 10 8ismuth-207 0.076 1.2 0.076 UJ u 14.64230 598206.6 
80124-17 20051129 9.5 10 8ismuth-21 OM 0.11 8.3 0.11 UJ u 1464230 598206.6 
80124-17 20051129 9.5 10 Cesium-137 . 0.012 3.8 0.1 UJ u 1464230 598206.6 
80124-17 20051129 9.5 10 Cobalt-60 0.083 0.7 0.083 UJ u 1464230 598206.6 
80124-17 20051129 9.5 10 Lead-210 0.05 7.4 2.1 UJ u 1464230 598206.6 
80124-17 20051129 9.5 10 Plutonium-238 0.0003 55 0.034 UJ u 1464230 598206.6 
80124-17 20051129 9.5 10 Plutonium-239/240 0.005 62 0.015 UJ u 1464230 598206.6 
80124-17 20051129 9.5 10 Protactinium-231 2.1 4 2.1 UJ u 1464230 598206.6 
80124-17 20051129 9.5 10 Radium-226 0.88 2.9 0.45 1464230 598206.6 
80124-17 20051129 9.5 10 Thorium-228 0.42 2.6 0.07 1464230 598206.6 
80124-17 20051129 9.5 10 Thorium-229 0.37 18.9 0.94 UJ u 1464230 598206.6 
80124-17 20051129 9.5 10 Thorium-230 0.94 2.8 0.03 1464230 598206.6 
80124-17 20051129 9.5 10 Thorium-232 0.49 2.1 0.05 1464230 598206.6 
80124-18 20051129 9 9.5 Actinium-227 0.41 4.6 0.41 UJ u 1464245 598206.6 
80124-18 20051129 9 9.5 Americium-241 0.012 63 0.15 UJ u 1464245 598206.6 
80124-18 20051129 9 9.5 8ismuth-207 0.049 1.2 0.076 u u 1464245 598206.6 
80124-18 20051129 9 9.5 Bismuth-210M 0.089 8.3 0.089 UJ u 1464245 598206.6 
80124-18 20051129 9 9.5 Cesium-137 0.08 3.8 0.08 UJ u 1464245 598206.6 
80124-18 20051129 9 9.5 Cobalt-60 0.005 0.7 0.11 UJ u 1464245 598206.6 
80124-18 20051129 9 9.5 Lead-210 1.9 7.4 1.9 UJ u 1464245 598206.6 
80124-18 20051129 9 9.5 Plutonium-238 0.013 55 0.036 UJ u 1464245 598206.6 
80124-18 20051129 9 9.5 Plutonium-239/240 0.003 62 0.025 UJ ·U 1464245 598206.6 
80124-18 20051129 9 9:5 Protactinium-231 0.6 4 2 UJ u 1464245 598206.6 
80124-18 20051129 9 9.5 Radium-226 0.86 2.9 0.37 1464245 598206.6 
80124-18 20051129 9 9.5 Thorium-228 0.47 2.6 0.08 1464245 598206.6 
80124-18 20051129 9 9.5 Thorium-229 0.04 18.9 0.94 UJ u 1464245 598206.6 
80124-18 20051129 9 9.5 Thorium-230 0.88 2.8 0.04 1464245 598206.6 
80124-18 20051129 9 9.5 Thorium-232 0.51 2.1 0.03 1464245 598206.6 
80124-19 20051129 9 9.5 Actinium-227 0.3 4.6 0.63 UJ u 1464260 598206.6 
80124-19 20051129 9 9.5 Americium-241 0.24 63 0.24 UJ u 1464260 598206.6 
80124-19 20051129 9 9.5 8ismuth-207 0.012 1.2 0.11 UJ u 1464260 598206.6 
80124-19 20051129 9 9.5 8ismuth-21 OM 0.12 8.3 0.12 UJ u 1464260 598206.6 
80124-19 20051129 9 9.5 Cesium-137 0.007 3.8 0.13 UJ u 1464260 598206.6 
80124-19 20051129 9 9.5 Cobalt-60 0.15 0.7 0.15 UJ u 1464260 598206.6 
80124-19 20051129 9 9.5 Lead-210 0.4 7.4 2.9 UJ u 1464260 598206.6 
80124-19 20051129 9 9.5 Plutonium-238 0.018 55 0.029 UJ u 1464260 598206.6 
80124-19 20051129 9 9.5 Plutonium-239/240 0.003 62 0.026 UJ u 1464260 598206:6 
80124-19 20051129 9 9.5 Protactinium-231 1.6 4 3.4 UJ u 1464260 598206.6 
80124-19 20051129 9 9.5 Radium-226 0.81 2.9 0.28 1464260 598206.6 
80124-19 20051129 9 9.5 Thorium-228 1.12 2.6 0.05 1464260 598206.6 
80124-19 20051129 9 9.5 Thorium-229 1.3 18.9 1.3 UJ u 1464260 598206.6 
80124-19 20051129 9 9.5 Thorium-230 0.82 2.8 0.03 1464260 598206.6 
80124-19 20051129 9 9.5 Thorium-232 0.87 2.1 0.03 1464260 598206.6 
80124-20 20051129 8.5 9 Actinium-227 0.72 4.6 0.81 u u 1464275 598206.6 
80124-20 20051129 8.5 9 Americium-241 0.03 63 0.28 UJ u 1464275 598206.6 
80124-20 20051129 8.5 9 8ismuth-207 0.018 1.2 0.13 UJ u 1464275 598206.6 
80124-20 20051129 8.5 9 8ismuth-21 OM 0.14 8.3 0.14 UJ u 1464275 598206.6 
80124-20 20051129 8.5 9 Cesium-137 0.019 3.8 0.17 UJ u 1464275 598206.6 
80124-20 20051129 8.5 9 Cobalt-60 0.009 0.7 0.19 UJ u 1464275 598206.6 
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80124-20 20051129 8.5 9 Lead-210 1.3 7.4 3.8 UJ u 1464275 598206.6 
80124-20 20051129 8.5 9 Plutonium-238 0.008 55. 0.046 UJ u 1464275 598206.6 
80124-20 20051129 8.5 9 Plutonium-239/240 0.027 62 0.027 UJ u 1464275 598206.6 
80124-20 20051129 8.5 9 Protactinium-231 3.2 4 3.2 UJ u 1464275 598206.6 
80124-20 20051129 8.5 9 Radium-226 0.59 2.9 0.56 1464275 598206.6 
80124-20 20051129 8.5 9 Thorium-228 1.05 2.6 0.09 J 1464275 598206.6 
80124-20 20051129 8.5 9 Thorium-229 0.45 18.9 1.5 UJ u 1464275 598206.6 
80124-20 20051129 8.5 9 Thorium-230 0.82 2.8 0.06 J 1464275 598206.6 
80124-20 20051129 8.5 9 Thorium-232 1.11 2.1 0.07 J 1464275 598206.6 
80124-21 20051128 1.5 2 Actinium-227 0.12 4.6 0.42 UJ u 1464223 598219.5 
80124-21 20051128 1.5 2 Americium-241 0.15 63 0.15 UJ u 1464223 598219.5 
80124-21 20051128 1.5 2 8ismuth-207 0.006 1.2 0.068 UJ u 1464223 598219.5 
80124-21 20051128 1.5 2 8ismuth-21 OM 0.034 8.3 0.11 UJ u 1464223 598219.5 
80124-21 20051128 1.5 2 Cesium-137 0.11 3.8 0.11 UJ u 1464223 598219.5 
80124-21 20051128 1.5 2 Cobalt-60 0.12 0.7 0.12 UJ u 1464223 598219.5 
80124-21 20051128 1.5 2 Lead-210 1.9 7.4 1.9 UJ u 1464223 598219.5 
80124-21 20051128 1.5 2 Plutonium-238 0.057 55 0.041 J J 1464223 598219.5 
80124-21 20051128 1.5 2 Plutonium-239/240 0.01 62 0.01 u u 1464223 598219.5 
80124-21 20051128 1.5 2 Protactinium-231 1.9 4 1.9 UJ u. 1464223 598219.5 
80124-21 20051128 1.5 2 Radium-226 0.85 2.9 0.42 1464223 598219.5 
80124-21 20051128 1.5 2 Thorium-228 0.55 2.6 0.04 1464223 598219.5 
80124-21 20051128 1.5 2 Thorium-229 0.88 18.9 0.88 UJ u 1464223 598219.5 
80124-21 20051128 1.5 2 Thorium-230 1 2.8 0.03 1464223 598219.5 
80124-21 20051128 1.5 2 Thorium-232 0.45 2.1 0.03 1464223 598219.5 
80124-22 20051129 6 6.5 Actinium-227 0.18 4.6 0.72 UJ u 1464238 598219.5 
80124-22 20051129 6 6.5 Americium-241 0.27 63 0.27 UJ u 1464238 598219.5 
80124-22 20051129 6 6.5 8ismuth-207 0.086 1.2 0.15 u u 1464238 598219.5 
80124-22 20051129 6 6.5 8ismuth-21 OM 0.051 8.3 0.17 UJ u 1464238 598219.5 
80124-22 20051129 6 6.5 Cesium-137 0.11 3.8 0.11 UJ u 1464238 598219.5 
80124-22 20051129 6 6.5 Cobalt-60 0.14 0.7 0.14 UJ u 1464238 598219.5 
80124-22 20051129 6 6.5 Lead-210 3.6 7.4 3.6 UJ u 1464238 598219.5 
80124-22 20051129 6 6.5 Plutonium-238 0.041 55 0.041 UJ u 1464238. 598219.5 
80124-22 20051129 6 6.5 Plutonium-239/240 0.008 62 0.031 UJ u 1464238 598219.5 
80124-22 20051129 6 6.5 Protactinium-231 0.2 4 3.8 UJ u 1464238 598219.5 
80124-22 20051129 6 6.5 Radium-226 1.06 2.9 0.66 1464238 598219.5 
80124-22 20051129 6 6.5 Thorium-228 0.9 2.6 0.06 1464238 598219.5 
80124-22 20051129 6 6.5 Thorium-229 0.42 18.9 1.6 UJ u 1464238 598219.5 
80124-22 20051129 6 6.5 Thorium-230 0.82. 2.8 0.06 1464238 598219.5 
80124-22 20051129 6 6.5 Thorium-232 0.96 2.1 0.04 1464238 598219.5 
80124-23 20051129 5 5.5 Actinium-227 0.4 4.6 0.75 UJ u 1464253 598219.5 
80124-23 20051129 5 5.5 Americium-241 0.28 63 0.28 UJ u 1464253 598219.5 
80124-23 20051129 5 5.5 8ismuth-207 0.12 1.2 0.12 UJ u 1464253 598219.5 
80124-23 20051129 5 5.5 8ismuth-21 OM 0.15 8.3 0.15 UJ u 1464253 598219.5 
80124-23 20051129 5 5.5 Cesium-137 0.14 3.8 0.14 UJ u 1464253 598219.5 
80124-23 20051129 5 5.5 Cobalt-60 0.22 0.7 0.22 UJ u 1464253 598219.5 
80124-23 20051129 5 5.5 Lead-210 0.5 7.4 3.5 UJ u 1464253 598219.5 
80124-23 20051129 5 5.5 Plutonium-238 0.01 55 0.034 UJ u 1464253 598219.5 
80124-23 20051129 5 5.5 Plutonium-239/240 0.026 62 0.026 UJ u 1464253 598219:5 
80124-23 20051129 5 5.5 Protactinium-231 2.9 4 4.1 u u 1464253 598219.5 
80124-23 20051129 5 5.5 Radium-226 0.85 .2.9 0.58 1464253 598219.5 
80124-23 20051129 5 5.5 Thorium-228 1 2.6 0.04 1464253 598219.5 
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80124-23 20051129 5 5.5 Thoriu m-229 1.6 18.9 1.6 UJ u 1464253 598219.5 
80124-23 20051129 5 5.5 Thorium-230 0.77 2.8 0.02 1464253 598219.5 
80124-23 20051129 5 5.5 Thorium-232 1.11 2.1 0.03 1464253 598219.5 
80124-24 20051129 4.5 5 Actinium-227 0.42 4.6 0.82 UJ u 1464268 598219.5 
80124-24 20051129 4.5 5 Americium-241 0.06 63 0.28 UJ u 1464268 598219.5 
80124-24 20051129 4.5 5 8ismuth-207 0.13 1.2 0.13 UJ u 1464268 598219.5 
80124-24 20051129 4.5 5 8ismuth-21 OM 0.15 8.3 0.15 UJ u 1464268 598219.5 
80124-24 20051129 4.5 5 Cesium-137 0.015 3.8 0.18 UJ u 1464268 598219.5 
80124-24 20051129 4.5 5 Cobalt-60 0.05 0.7 0.24 UJ u 1464268 598219.5 
80124-24 20051129 4.5 5 Lead-210 2 7.4 3.7 u u 1464268 598219.5 
80124-24 20051129 4.5 5 Plutonium-238 0.01 55 0.041 UJ u 1464268 598219.5 
80124-24 20051129 4.5 5 Plutonium-239/240 . 0.02 62 0.02 u u 1464268 598219.5 
80124-24 20051129 4.5 5 Protactinium-231 3.4 4 4.4 u u 1464268 598219.5 
80124-24 20051129 4.5 5 Radium-226 0.82 2.9 0.57 1464268 598219.5 
80124-24 20051129 4.5 5 Thorium-228 1.29 2.6 0.05 1464268 598219.5 
80124-24 20051129 4.5 5 Thorium-229 1.6 18.9 1.6 UJ u 1464268 598219.5 
80124-24 20051129 4.5 5 Thorium-230 0.69 2.8 0.03 1464268 598219.5 
80124-24 20051129 4.5 5 Thorium-232 1.19 2.1 0.02 1464268 598219.5 
80124-25 20051129 6.5 7 Actinium-227 0.42 4.6 0.78 UJ u 1464230 598232.5 
80124-25 20051129 6.5 7 Americium-241 0.007 63 0.28 UJ u 1464230 598232.5 
80124-25 20051129 6.5 7 8ismuth-207 0.1 1.2 0.1 u u 1464230 598232.5 
80124-25 20051129 6.5 7 8ismuth-21 OM 0.17 8.3 0.17 UJ u 1464230 598232.5 
80124-25 20051129 6.5 7 Cesium-137 0.001 3.8 0.2 UJ u 1464230 598232.5 
80124-25 20051129 6.5 7 Cobalt-60 0.19 0.7 0.19 UJ u 1464230 598232.5 
80124-25 20051129 6.5 7 Lead-210 2.1 7.4 3.9 u u 1464230 598232.5 
80124-25 20051129 6.5 7 Plutonium-238 0.032 55 0.032 UJ u 1464230 598232.5 
80124-25 20051129 6.5 7 Plutonium-239/240 0.01 62 0.01 u u 1464230 598232.5 
80124-25 20051129 6.5 7 Protactinium-231 1.2 4 4 UJ u 1464230 598232.5 
80124-25 20051129 6.5 7 Radium-226 0.98 2.9 0.29 1464230 598232.5 
80124-25 20051129 6.5 7 Thorium-228 1.15 2.6 0.09 1464230 598232.5 
80124-25 20051129 6.5 7 Thorium-229 0.31 18.9 1.7 UJ u 1464230 598232.5 
80124-25 20051129 6.5 7 Thorium-230 1.02 2.8 0.04 1464230 598232.5 
80124-25 20051129 6.5 7 Thorium-232 1.67 2.1 0.07 1464230 598232.5 
80124-26 20051129 5 5.5 Actinium-227 0.81 4.6 0.81 UJ u 1464245 598232.5 
80124-26 20051129 5 5.5 Americium-241 0.34 63 0.34 UJ u 1464245 598232.5 
80124-26 20051129 5 5.5 8ismuth-207 0.056 1.2 0.16 UJ u 1464245 598232:5 
80124-26 20051129 5 5.5 8ismuth-21 OM 0.18 8.3 0.18 UJ u 1464245 598232.5 
80124-26 20051129 5 5.5 Cesium-137 0.16 3.8 . 0.16 UJ u 1464245 598232.5 
80124-26 20051129 5 5.5 Cobalt-60 0.16 0.7 0.16 UJ u 1464245 598232.5 
80124-26 20051129 5 5.5 Lead-210 2 7.4 4.2 UJ u 1464245 598232.5 
80124-26 20051129 5 5.5 Plutonium-238 0.018 55 0.037 UJ u 1464245 598232.5 
80124-26 20051129 5 5.5 Plutonium-239/240 0.003 62 0.026 UJ u 1464245 598232.5 
80124-26 20051129 5 5.5 Protactinium-231 0.2 4 4.7 UJ u 1464245 598232.5 
80124-26 20051129 5 5.5 Radium-226 1 2.9 0.69 1464245 598232.5 
80124-26 20051129 5 5.5 Thorium-228 1.03 2.6 0.07 1464245 598232.5 
80124-26 20051129 5 5.5 Thorium-229 0.3 18.9 1.9 UJ u 1464245 598232.5 
80124-26 20051129 5 5.5 Thorium-230 0.95 2.8 0.05 1464245 598232.5 
80124-26 20051129 5 5.5 Thorium-232 1.04 2.1 0.03 1464245 598232.5 
80124-31 20051128 5 5.5 Actinium-227 0.1 4.6 0.3 UJ u 1464283 598167.6 
80124-31 20051128 5 5.5 Americium-241 0.01 63 0.12 UJ u 1464283 598167.6 
80124-31 20051128 5 5.5 8ismuth-207 0.008 1.2 0.058 UJ u 1464283 598167.6 
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80124-31 20051128 5 5.5 8ismuth-21 OM 0.0008 8.3 0.074 UJ u 1464283 598167.6 
80124-31 20051128 5 5.5 Cesium-137 0.074 3.8 0.074 UJ u 1464283 598167.6 
80124-31 20051128 .5 5.5 Cobalt-60 0.001 0.7 0.089 UJ u 1464283 598167.6 
80124-31 20051128 5 5.5 Lead-210 0.61 7.4 1.8 UJ u 1464283 598167.6 
80124-31 20051128 5 5.5 Plutonium-238 0.043 55 0.028 J J 1464283 598167.6 
80124-31 20051128 5 5.5 Plutonium-239/240 0.025 62 0.025 UJ u 1464283 598167.6 
80124-31 20051128 5 5.5 Protactinium-231 0.31 4 1.8 UJ u 1464283 598167.6 
80124-31 20051128 5 5.5 Radium-226 0.4 2.9 0.3 1464283 598167.6 
80124-31 20051128 5 5.5 Thorium-228 0.179 2.6 0.042 1464283 598167.6 
80124-31 20051128 5 5.5 Thorium-229 0.06 18.9 0.72 UJ u 1464283 598167.6 
80124-31 20051128 5 5.5 Thorium-230 0.43 2.8 0.03 1464283 598167.6 
80124-31 20051128 5 5.5 Thorium-232 0.202 2.1 0.028 1464283 598167.6 
80124-32 20051128 5 5.5 Actinium-227 . 0.28 4.6 0.28 UJ u 1464298 598167.6 
80124-32 20051128 5 5.5 Arilericium-241 0.12 63 0.12 UJ u 1464298 598167.6 
80124-32 20051128 5 5.5 8ismuth-207 0.049 1.2 0.049 UJ u 1464298 598167.6 
80124-32 20051128 5 5.5 8ismuth-21 OM 0.071 8.3 0.071 UJ u 1464298 598167.6 
80124-32 20051128 5 5.5 Cesium-137 0.055 3.8 0.055 UJ u 1464298 598167.6 
80124-32 20051128 5 5;5 Cobalt-60 0.0004 0.7 0.078 UJ u 1464298 598167.6 
80124-32 20051128 5 5.5 Lead-210 0.004 7.4 1.7 UJ u 1464298 598167.6 
80124-32 20051128 5 5.5 Plutonium-238 0.225 55 0.032 1464298 598167.6 
80124-32 20051128 5 5.5 Plutonium-239/240 0.025 62 0.025 UJ u 1464298 598167.6 
80124-32 20051128 5 5.5 Protactinium-231 1.4 4 2.2 u u 1464298 . 598167.6 
80124-32 20051128 5 5.5 Radium-226 0.45 2.9 0.33 1464298 598167.6 
80124-32 20051128 5 5.5 Thorium-228 0.226 2.6 0.042 1464298 598167.6 
80124-32 20051128 5 5.5 Thorium-229 0.05 18.9 0.84 UJ u 1464298 598167.6 
80124-32 20051128 5 5.5 Thorium-230 0.55 2.8 0.02 1464298 598167.6 
80124-32 20051128 5 5.5 Thorium-232 0.194 2.1 0.023 1464298 598167.6 
80124-33 20051128 5 5.5 Actinium-227 0.14 4.6 0.39 UJ u 1464313 598167.6 
80124-33 20051128 5 5.5 Americium-241 0.12 63 0.12 UJ u 1464313 598167.6 
80124-33 20051128 5 5.5 8ismuth-207 0.002 1.2 0.06 UJ u 1464313 598167.6 
80124-33 20051128 5 5.5 Bismuth-210M 0.058 8.3 0.058 UJ u 1464313 598167.6 
80124-33 20051128 5 5.5 Cesium-137 0.004 3.8 0.078 UJ u 1464313 598167.6 
80124-33 20051128 5 5.5 Cobalt-60 0.042 0.7 0.11 UJ u 1464313 598167.6 
80124-33 20051128 5 5.5 Lead-210 1.6 7.4 1.6 UJ u 1464313 598167.6 
80124-33 20051128 5 5.5 Plutonium-238 0.48 55 0.03 1464313 598167.6 
80124-33 20051128 5 5.5 Plutonium-239/240 0.024 62 0.024 UJ u 1464313 598167.6 
80124-33 20051128 5 5.5 Protactinium-231 0.67 4 1.8 UJ u 1464313 598167.6 
80124-33 20051128 5 5.5 Radium-226 0.4 2.9 0.3 1464313 598167.6 
80124-33 20051128 5 5.5 Thorium-228 0.223 2.6 0.054 1464313 598167.6 
80124-33 20051128 5 5.5 Thorium-229 0.27 18.9 0.87 UJ u 1464313 598167.6 
80124-33 20051128 5 5.5 Thorium-230 0.49 2.8 0.04 1464313 598167.6 
80124-33 20051128 5 5.5 Thorium-232 0.237 2.1 0.041 1464313 598167.6 
80124-34 20051128 5 5.5 Actinium-227 0.29 4.6 0.29 UJ u 1464328 598167.6 
80124-34 20051128 5 5.5 Americium-241 0.1 63 0.1 UJ u 1464328 598167.6 
80124-34 20051128 5 5.5 8ismuth-207 0.002 1.2 0.056 UJ u 1464328 598167.6 
80124-34 20051.128 5 5.5 8ismuth•210M 0.066 8.3 0.066 UJ u 1464328 598167.6 
80124-34 20051128 5 5.5 Cesium-137 0.007 3.8 0.081 UJ u 1464328 598167.6 
80124-34 20051128 5 5.5 Cobalt-60 0.085 0.7 0.085 UJ u 1464328 598167.6 
80124-34 20051128 5 5.5 Lead-210 1.04 7.4 1.7 u u 1464328 598167.6 
80124-34 20051128 5 5.5· Plutonium-238 0.126 55 0.031 1464328 598167.6 
80124-34 20051128 5 5.5 Plutonium-239/240 0.025 62 0.025 UJ u 1464328 598167.6 
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80124-34 20051128 5 5.5 Protactinium-231. 1.5 4 1.5 UJ u 1464328 598167.6 
80124-34 20051128 5 5.5 Radium-226 0.4 2.9 0.28 1464328 598167.6 
80124-34 20051128 5 5.5 Thorium-228 0.14 2.6 0.041 1464328 598167.6 
80124-34 20051128 5 5.5 Thorium-229 0.57 18.9 0.57 UJ u 1464328 598167.6 
80124-34 20051128 5 5.5 Thorium-230 0.245 2.8 0.032 J ·1464328 598167.6 
80124-34 20051128 5 5.5 Thorium-232 0.083 2.1 0.034 J J 1464328 598167.6 
80124-35 20051128 5 5.5 Actinium-227 0.13 4.6 0.36 UJ u 1464290 598180.6 
80124-35 20051128 ·5 5.5 Americium-241 0.14 63 0.14 UJ u 1464290 598180.6 
80124-35 20051128 5 5.5 Bismuth-207 0.048 1.2 0.048 UJ u 1464290 598180.6 
80124-35 20051128 5 5.5 Bismuth-21OM 0.079 8.3 0.079 UJ u 1464290 598180.6 
80124-35 20051128 5 5.5 Cesium-137 0.078 3.8 0.078 UJ u 1464290 598180.6 
80124-35 20051128 5 5.5 Cobalt-60 0.061 0.7 0.061 UJ u 1464290 598180.6 
80124-35 20051128 5 5.5 Lead-210 0.6 7.4 2.1 UJ u 1464290 598180.6 
80124-35 20051128 5 5.5 Plutonium-238 0.009 55 0.04 UJ u 1464290 598180.6 
80124-35 20051128 5 5.5 Plutonium-239/240 0.004 62 0.021 UJ u 1464290 598180.6 
80124-35 20051128 5 5.5 Protactinium-231 0.09 4 2.2 UJ u 1464290 598180.6 
80124-35 20051128 5 5.5 Radium-226 0.58 2.9 0.39 1464290 598180.6 
80124-35 20051128 5 5.5 Thorium-228 0.27 2.6 0.08 1464290 5.98180.6 
80124-35 20051128 5 5.5 Thorium-229 0.89 18.9 0.89 UJ u 1464290 598180.6 
80124-35 20051128 5 5.5 Thorium-230 0.77 2.8 0.04 1464290 598180.6 
80124-35 20051128 5 5.5 Thorium-232 0.22 2.1 0.06 J 1464290 598180.6 
80124-36 20051128 5 5.5 Actinium-227 0.35 4.6 0.35 UJ u 1464305 598180.6 
80124-36 20051128 5 5.5 Americium-241 0.12 63 0.12 UJ u 1464305 598180.6 
80124-36 20051128 5 5.5 Bismuth-207 0.063 1.2 0.063 UJ u 1464305 598180.6 
80124-36 20051128 5 5.5 Bismuth-210M 0.069 8.3 0.069 UJ u 1464305 598180.6 
80124-36 20051128 5 5.5 Cesium-137 0.004 3.8 0.067 UJ u 1464305 598180.6 
80124-36 20051128 5 5.5 Cobalt-60 0.007 0.7 0.081 UJ u 1464305 598180.6 
80124-36 20051128 5 5.5 Lead-210 0.35 7.4 1.7 UJ u 1464305 598180.6 
80124-36 20051128 5 5.5 Plutonium-238 0.011 55 0.033 UJ u 1464305 598180.6 
80124-36 20051128 5 5.5 Plutonium-239/240 0.026 62 0.026 UJ u 1464305 598180.6 
80124-36 20051128 5 5.5 Protactinium-231 0.7 4 2.1 UJ u 1464305 598180.6 
80124-36 20051128 5 5.5 Radium-226 0.4 2.9 0.3 1464305 598180.6 
80124-36 20051128 5 5.5 Thorium-228 0.28 2.6 0.06 1464305 598180.6 
80124-36 20051128 5 5.5 Thorium-229 0.76 18.9 0.76 UJ u 1464305 598180.6 
80124-36 20051128 5 5.5 Thorium-230 0.57 2.8 0.03 J 1464305 598180.6 
80124-36 20051128 5 5.5 Thorium-232 0.34 2.1 0.05 1464305 598180.6 
80124-37 20051128 5 5.5 Actinium-227 0.29 4.6 0.29" UJ u 1464320 598180.6 
80124-37 20051128 5 5.5 Americium-241 0.037 63 0.12 UJ u 1464320 598180.6 
80124-37 20051128 5 5.5 Bismuth-207 0.005 1.2 0.057 UJ u 1464320 598180.6 
80124-37 20051128 5 5.5 8ismuth-21 OM 0.07 8.3 0.07 UJ u 1464320 598180.6 
80124-37 20051128 5 5.5 Cesium-137 0.008 3.8 0.092 UJ u 1464320 598180.6 
80124-37 20051128 5 5.5 Cobalt-60 0.043 0.7 0.11 UJ u 1464320 598180.6 
80124-37 20051128 5 5.5 Lead-210 0.23 7.4 1.5 UJ u 1464320 598180.6 
80124-37 20051128 5 5.5 Plutonium-238 0.335 55 0.028 1464320 598180.6 
80124-37 20051128 5 5.5 Plutonium-239/240 0.003 62 0.024 UJ u 1464320 598180.6 
80124-37 20051128 5 5.5 Protactinium-231 1.6 4 1.6 UJ u 1464320 598180.6 
80124-37 20051128 5 5.5 Radium-226 0.65 2.9 0.13. 1464320 598180.6 
80124-37 20051128 5 5.5 Thorium-228 0.28 2.6 0.1 J 1464320 598180.6 
80124-37 20051128 5 5.5 Thorium-229 0.08 18.9 0.73 UJ ·u 1464320 598180:6 
80124-37 20051128 5 5.5 Thorium-230 0.61 2.8 0.06 J 1464320 598180.6 
80124-37 20051128. 5 5.5 Thorium-232 0.33. 2.1 0.06 1464320 598180.6 
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80124-38 20051128 5 5.5 Actinium-227 0.32 4.6 0.32 UJ u- 1464283 598193.6 
80124-38 20051128 5 5.5 Americium-241 0.017 63 0.14 UJ u 1464283 598193.6 
80124-38 20051128 5 5.5 8ismuth-207 0.025 1.2 0.074 UJ u 1464283 598193.6 
80124-38 20051128 5 5.5 8ismuth-21 OM 0.081 8.3 0.081 UJ u 1464283 598193.6 
80124-38 20051128 5 5.5 Cesium-137 _0.056 3.8 0.056 UJ u 1464283 598193.6 
80124-38 20051128 5 5.5 Cobalt-60 0.087 0.7 0.087 UJ u 1464283 598193.6 
80124-38 20051128 5 5.5 Lead-210 0.07 7.4 2 UJ u 1464283 598193.6 
80124-38 20051128 5 5.5 Plutonium-238 0.003 55 0.025 UJ u 1464283 598193.6 
80124-38 20051128 5 5.5 Plutonium-239/240 0.022 62 0.022 UJ u 1464283 598193.6 
80124-38 20051128 5 5.5 Protactinium-231 0.5 4 1.9 UJ u 1464283 598193.6 
80124-38 20051128 5 5.5 Radium-226 0.51 2.9 0.37 1464283 598193.6 
80124-38 20051128 5 5.5 Thorium-228 0.286 2.6 0.043 1464283 598193.6 
80124-38 20051128 5 5.5 Thorium-229 0.83 18.9 0.83 UJ u 1464283 598193.6 
80124-38 20051128 5 5.5 Thorium-230 0.6 2.8 0.02 1464283 598193.6 
80124-38 20051128 5 5.5 Thorium-232 0.22 2.1 0.039 1464283 598193.6 
80124-39 20051128 5 5.5 Actinium-227 0.22 4.6 0.4 UJ u 1464298 598193.6 
80124-39 20051128 5 5.5 Americium-241 6.00E-05 63 0.13 UJ u 1464298 598193.6 
80124-39 20051128 5 5.5 8ismuth-207 0.006 1.2 0.056 UJ u 1464298 598193.6 
80124-39 20051128 5 5.5 Bismuth-210M 0.075 8.3 0:075 UJ u 1464298 598193.6 
80124-39 20051128 5 5.5 Cesium-137 0.079 3.8 0.079 UJ u 1464298 598193.6 
80124-39 20051128 5 5.5 Cobalt-60 0.051 0.7 0.051 UJ u 1464298 598193.6 
80124-39 20051128 5 5.5 Lead-210 0.47 7.4 1.8 UJ u 1464298 598193.6 
80124-39 20051128 5 5.5 Plutonium-238 0.221 55 0.029 1464298 598193.6 
80124-39 20051128 5 5.5 Plutonium-239/240 0.002 62 0.027 UJ u 1464298 598193.6 
80124-39 20051128 5 5.5 Protactinium-231 1.7 4 1.7 UJ u 1464298 598193.6 
80124-39 20051128 5 5.5 Radium-226 0.55 2.9 0.34 1464298 598193.6 
80124-39 20051128 5 p.5 Thorium-228 0.31 2.6 0.06 1464298 598193.6 
80124-39 20051128 5 5.5 Thorium-229 0.61 18.9 0.61 UJ u 1464298 598193.6 
80124-39 20051128 5 5.5 Thorium-230 0.56 2.8 0.04 .1464298 598193.6 
80124-39 20051128 5 5.5 Thorium-232 . 0.29 2.1 0.04 1464298 598193.6 
80124-40 20051128 5 5.5 Actinium-227 0.06 4.6 0.32 UJ u 1464313 598193.6 
80124-40 20051128 5 5.5 Americium-241 0.095 63 0.095 UJ u 1464313 598193.6 
80124-40 20051128 5 5.5 Bismuth-207 0.016 1.2 0.06 UJ u 1464313 598193.6 
80124-40 20051128 5 5.5 Bismuth-21OM 0.068 8.3 0.068 UJ u 1464313 598193.6 
80124-40 20051128 5 5.5 Cesium-137 0.006 3.8 0.09 UJ u 1464313 598193.6 
80124-40 20051128 5 5.5 Cobalt-60 0.013 0.7 0.11 UJ u 1464313 598193.6 
80124-40 200511.28 5 5.5 Lead-210 1.5 7.4 1.5 UJ u 1464313 598193.6 
80124-40 20051128 5 5.5 Plutonium-238 0.086 55 0.029 J J 1464313 598193.6 
80124-40 20051128 5 5.5 Plutonium-239/240 0.002 62 0.027 UJ u 1464313 598193.6 
80124-40 20051128 5 5.5 Protactinium-231 0.39 4 1.5 UJ u 1464313 598193.6 
80124-40 20051128 5 5.5 Radium-226 0.25 2.9 0.29 u u 1464313 598193.6 
80124-40 20051128 5 5.5 Thorium-228 0.175 2.6 0.038 1464313 598193.6 
80124-40 20051128 5 5.5 Thorium-229 0.02 18.9 0.77 UJ u 1464313 598193.6 
80124-40 20051128 5 5.5 Thorium-230 0.5 2.8 0.03 1464313 598193.6 
80124-40 20051128 5 5.5 Thorium-232 0.163 2.1 0.029 1464313 598193.6 
80124-41 20051130 5 5.5 Actinium-227 0.15 4.6 0.42 UJ u 1464328 598193.6 
80124-41 20051130 5 5.5 Americium-241 0.032 63 0.18 UJ u 1464328 598193.6 
80124-41 20051130 5 5.5 Bismuth-207 0.006 1.2 0.074 UJ u 1464328 598193.6 
80124-41 20051130 5 5.5 8ismuth-21 OM 0.011 8.3 0.1 UJ u 1464328 598193.6 
80124-41 20051130 5 5.5 Cesium-137 0.078 3.8 0.078 UJ u 1464328 598193.6 
80124-41 20051130 5 5.5 Cobalt-60 0.009 0.7 0.085 UJ u 1464328 598193.6 
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Location Date 

80124-41 20051130 
80124-41 20051130 
80124-41 20051130 
80124-41 20051130 
80124-41 20051130 
80124-41 20051130 
80124-41 20051130 
80124-41 20051130 
80124-41 20051130 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-42 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
80124-43 20051128 
U: not detected 
J: estimated 
CO: cleanup objective 
OQ: data qualifier 
OL: detection limit 
LQ: lab qualifier 

Depth (feet) 

start end 

5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 
5 5.5 

Analyte Result 

Lead-210 0.2 
Plutonium-238 0.393 
Plutonium-239/240 0.003 
Protactinium-231 0.2 
Radium-226 0.38 
Thorium-228 0.45 
Thorium-229 0.02 
Thorium-230 0.87 
Thorium-232. 0.35 
Actinium-227 0.31 
Americium-241 0.11 
8ismuth-207 0.003 
8ismuth-21 OM 0.067 
Cesium-137 0.073 
Cobalt-60 0.07 
Lead-210 0.16 
Plutonium-238 0.118 
Plutonium-239/240 0.01 
Protactinium-231 0.38 
Radium-226 0.37 
Thorium-228 0.271 
Thorium-229 0.63 
Thorium-230 0.6 
Thorium-232 0.244 
Actinium-227 0.1 
Americium-241 0.12 
8ismuth-207 0.012 
Bismuth-210M 0.075 
Cesium-137 0.017 
Cobalt-60 0.015 
Lead-210 0.18 
Plutonium-238 0.148 
Plutonium-239/240 0.01 
Protactinium-231 1.5 
Radium-226 0.6 
Thorium-228 0.19 
Thorium-229 0.71 
Thorium-230 0.44 
Thorium-232 0.26 

co DL DQ LQ 
Coordinates 

Easting Northing 

7.4 2.4 UJ u 1464328 598193.6 
55 0.024 1464328 598193.6 

.62 0.024 UJ u 1464328 598193.6 
4 2.4 UJ u 1464328 598193.6 

2.9 0.39 u u 1464328 598193.6 
2.6 0.11 1464328 598193.6 
18.9 0.99 UJ u 1464328 598193.6 
2.8 0.08 1464328 598193.6 
2.1 0.08 1464328 598193.6 
4.6 0.31 UJ u 1464290 598206.6 
63 0.11 UJ u 1464290 598206.6 
1.2 0.058 UJ u . 1464290 598206.6 
8.3 0.067 UJ u 1464290 598206.6 
3.8 0.073 UJ u 1464290 598206.6 
0.7 0.07 UJ u 1464290 598206.6 
7.4 1.6 UJ u 1464290 598206.6 
55 0.026 1464290 598206.6 
62 0.01 u u 1464290 598206.6 
4 1.7 UJ u 1464290 598206.6 

2.9 0.28 1464290 598206.6 
2.6 0.05 1464290 598206.6 
18.9 0.63 UJ u 1464290 598206.6 . 
2.8 0.03 1464290 598206.6 
2.1 0.033 1464290 598206.6 
4.6 0.36 UJ u 1464305 598206.6 
63 0.12 UJ u 1464305 598206.6 
1.2 0.061 UJ u 1464305 598206.6 
8.3 0.075 UJ u 1464305 598206.6 
3.8 0.082 UJ u 1464305 598206.6 
0.7 0.1 UJ u 1464305 598206.6 
7.4 1.7 UJ u 1464305 598206.6 
55 0.026 1464305 598206.6 
62 0.01 u u 1464305 598206.6 
4 1.5 UJ u 1464305 598206.6 

2.9 0.11 1464305 598206.6 
2.6 0.054 1464305 598206.6 
18.9 0.71 UJ u 1464305 598206.6 
2.8 0.03 1464305 598206.6 
2.1 0.015 1464305 598206.6 
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Location Date 
Depth (feet) 

Analyte Result co DL DQ LQ 
Coordinates 

start end Easting Northing 

BD124-440 20051128 0 0.5 Actinium-227 0:25 4.6 0.25 UJ u 1464320 598206.6 
B0124-44 20051128 0 0.5 Actinium-227 0.22 4.6 0.22 UJ u 1464320 598206.6 

B0124-440 20051128 0 0.5 Americium-241 0.032 63 . 0.1 UJ u 1464320 598206.6 
B0124-44 20051128 0 0.5 Americium-241 0.014 63 0.1 UJ u 1464320 598206.6 

B0124-440 20051128 0 0.5 Bismuth-207 0.009 1.2 0.045 UJ u 1464320 598206.6 
B0124-44 20051128 0 0.5 Bismuth-207 0.004 1.2 0.042 UJ u 1464320 598206.6 

B0124-440 20051128 0 0.5 Bismuth-210M 0.057 8.3 0.057 UJ u 1464320 598206.6 
B0124-44 20051128 0 0.5 Bismuth-210M 0.061 8.3 0.061 UJ u 1464320 598206.6 

B0124-440 20051128 0 0.5 Cesium-137 0.053 3.8 0.053 UJ u 1464320 598206.6 
B0124-44 20051128 0 0.5 Cesium-137 0.056 3.8 0.056 UJ u 1464320 598206.6 

B0124-440 20051128 0 0.5 Cobalt-60 0.014 0.7 0.071 UJ u 1464320 598206.6 
B0124-44 20051128 0 0.5 Cobalt-60 0.055 0.7 0.055 UJ u 1464320 598206.6 

B0124-440 20051128 0 0.5 Lead-210 0.62 7.4 1.4 UJ u 1464320 598206.6 
B0124-44 20051128 0 0.5 Lead-210 1.4 7.4 1.4 UJ u 1464320 598206.6 

B0124-440 20051128 0 0.5 Plutonium-238 0.091 55 0.042 J J 1464320 598206.6 
B0124-44 20051128 0 0.5 Plutonium-238 0.093 55 0.042 J J 1464320 598206.6 

B0124-440 20051128 0 0.5 Plutonium-239/240 0.004 62 0.023 UJ u 1464320 598206.6 
B0124-44 20051128 0 0.5 Plutonium-239/240 0.029 62 0.029 UJ u 1464320 598206.6 

B0124-440 20051128 0 0.5 Protactinium-231 0.69 4 1.4 UJ u 1464320 598206.6 
B0124-44 20051128 0 0.5 Protactinium-231 0.95 4 1.8 u u 1464320 598206.6 

B0124-440 20051128 0 0.5 Radium-226 0.28 2.9 0.22 1464320 598206.6 
B0124-44 20051128 0 0.5 Radium-226 0.3 2.9 0.23 1464320 598206.6 

B0124-440 20051128 0 0.5 Thorium-228 0.264 2.6 0.042 1464320 598206.6 
B0124-44 20051128 0 0.5 Thorium-228 0.277 2.6 0.041 1464320 598206.6 

B0124-440 20051128 0 0.5 Thorium-229 0.2 18.9 0.64 UJ u 1464320 598206.6 
B0124-44 20051128 0 0.5 Thorium-229 0.3 18.9 0.64 UJ u 1464320 598206.6 

B0124-440 20051128 0 0.5 Thorium-230 0.52 2.8 0.03 1464320 598206.6 
B0124-44 20051128 0 0.5 Thorium-230 0.55 2.8 0.03 1464320 598206.6 

B0124-440 20051128 0 0.5 Thorium-232 0.256 2.1 0.032 1464320 598206.6 
B0124-44 20051128 0 0.5 Thorium-232 0.23 2.1 0.035 1464320 598206.6 
80124-45 20051128 0 0.5 Actinium-227 0.36 4.6 0.41 u u 1464283 598219.5 
B0124-45 20051128 0 0.5 Americium-241 0.032 63 0.13 UJ u 1464283 598219.5 
B0124-45 20051128 0 0.5 Bismuth-207 0.004 1.2 0.066 UJ u 1464283 598219.5 
B0124-45 20051128 0 0.5 Bismuth-21OM 0.073 8.3 0.073 UJ u 1464283 598219.5 
B0124-45 20051128 0 0.5 Cesium-137 0.076 3.8 0.076 UJ u 1464283 598219.5 
80124-45 20051128 0 0.5 Cobalt-60 0.007 0.7 0.096 UJ u 1464283 598219.5 
B0124-45 20051128 0 0.5 Lead-210 0.37 7.4 1.7 UJ u 1464283 598219.5 
B0124-45 20051128 0 0.5 Plutonium-238 0.042 55 0.035 J J 1464283 598219.5 
B0124-45 20051128 0 0.5 Plutonium-239/240 0.005 62 0.015 UJ u 1464283 598219.5 
B0124-45 20051.128 0 0.5 Protactinium-231 1.7 4 1.7 UJ u 1464283 598219.5 
B0124-45 20051128 0 0.5 Radium-226 0.45 2.9 0.29 1464283 598219.5 
B0124-45 20051128 0 0.5 Thorium-228 0.48 2.6 0.05 1464283 598219.5 
B0124-45 20051128 0 0.5 Thorium-229 0.7 18.9 0.7 UJ u 1464283 598219.5 
B0124-45 20051128 0 0.5 Thorium-230 0.69 2.8 0.03 1464283 598219.5 
B0124-45 20051128 0 0.5 Thorium-232 0.5 2.1 0.03 1464283 598219.5 
B0124-46 20051128 0 0.5 Actinium-227 0.18 4.6 0.28 u u 1464298 598219.5 
B0124-46 20051128 0 0.5 Americium-241 0.1 63 0.1 UJ u 1464298 598219.5 
B0124-46 20051128 0 0.5 Bismuth-207 0.008 1.2 0.049 UJ u 1464298 598219.5 
B0124-46 20051128 0 0.5 Bismuth-210M 0.067 8.3 0.067 UJ u 1464298 598219.5 
80124-46 20051128 () 0.5 Cesium-137 0.068 3.8 0.068 UJ u 1464298 598219.5 
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Location Date 
Depth (feet) 

Analyte Result co DL DQ LQ 
Coordinates 

start end Easting Northing 

80124-46 20051128 0 0.5 Cobalt-60 0.079 0.7 0.079 UJ u 1464298 598219.5 
80124-46 20051128 0 0.5 Lead-210 0.09 7.4 1.4 UJ u 1464298 598219.5 
80124-46 20051128 0 0.5 Plutonium-238 0.095 55 0.036 J 1464298 598219.5 
80124-46 20051128 0 0.5 Plutonium-239/240 0.032 62 0.032 UJ u 1464298 598219.5 
80124-46 20051128 0 0.5 Protactinium-231 0.29 4 1.4 UJ u 1464298 598219.5 
80124-46 20051128 0 0.5 Radium-226 0.35 2.9 0.26 1464298 598219.5 
80124-46 20051128 0 0.5 Thorium-228 0.33 2.6 0.08 1464298 598219.5 
80124-46 20051128 0 0.5 Thorium-229 0.59 18.9 0.59 UJ u 1464298 598219.5 
80124-46 20051128 0 0.5 Thorium-230 0.57 2.8 0.04 1464298 598219.5 
80124-46 20051128 0 0.5 Thorium-232 0.33 2.1 0.02 1464298 598219.5 

80124-470 20051128 0 0.5 Actinium-227 0.07 4:6 0.32 UJ u 1464313 598219.5 
80124-47 20051128 0 0.5 Actinium-227 0.21 4.6 0.39 u u 1464313 598219.5 

80124-470 20051128 0 0.5 Americium-241 0.11 63 0.11 UJ u 1464313 598219.5 
80124-47 20051128 0 0.5 Americium-241 0.019 . 63 0.13 UJ u 1464313 598219.5 

80124-470 20051128 0 0.5 Bismuth-207 0.024 1.2 0.063 UJ u 1464313 598219.5 
80124-47 20051128 0 0.5 Bismuth-207 · 0.046 1.2 0.046 UJ u 1464313 598219.5 

80124-470 20051128 0 0.5 Bismuth-21OM 0.062 8.3 0.062 UJ u 1464313 598219.5 
80124-47 20051128 0 0.5 Bismuth-210M 0.082 8.3 0.082 UJ u 1464313 598219.5 

80124-470 20051128 0 0.5 Cesium-137 0.013 3.8 0.071 UJ U· 1464313 598219.5 
80124-47 20051128 0 0.5 Cesium-137 0.02 3.8 0.079 UJ u 1464313 598219.5 

80124-470 20051128 0 0.5 Cobalt-60 0.006 0.7 0.073 UJ u 1464313 598219.5 
80124-47. 20051128 0 0.5 Cobalt-60 0.067 0.7 0.067 UJ u 1464313 598219.5 

80124-470 20051128 0 0.5 Lead-210 0.37 7.4 1.6 UJ u 1464313 598219.5 
80124-47 20051128 0 0.5 Lead-210 1.1 7.4 2.1 u u 1464313 598219.5 

80124-470 20051128 0 0.5 Plutonium-238 0.061 55 0.04 J J 1464313 598219.5 
80124-47 20051128 0 0.5 Plutonium-238 0.024 55 0.045 UJ .u 1464313 598219.5 

80124-470 20051128 0 0.5 Plutonium-239/240 0.01 62 0.01 u u 1464313 598219.5 
80124-47 20051128 0 0.5 Plutonium-239/240 0.036 62 0.036 UJ u 1464313 598219.5 

80124-470 20051128 0 0.5 Protactinium-231 0.13 4 1.6 UJ u 1464313 598219.5 
80124-47 20051128 0 0.5 Protactinium-231 1.8 4 1.8 UJ u 1464313 598219.5 

80124-470 20051128 0 0.5 Radium-226 0.53 2.9 0.1 1464313 598219.5 
80124-47 20051128 0 0.5 Radium-226 0.44 2.9 0.32 1464313 598219.5 

80124-470 20051128 0 0.5 Thorium-228 0.3 2.6 0.06 1464313 598219.5 
80124-47 20051128 0 0.5 Thorium-228 0.29 2.6 0.06 1464313 598219.5 

80124-470 20051128 0 0.5 Thorium-229 0.42 18.9 0.81 UJ u 1464313 598219.5 
80124-47 20051128 0 0.5 Thoiium-229 0.84 18.9 0.84 UJ u 1464313 598219.5 

80124-470 20051128 0 0.5 Thorium-230 0.57 2.8 0.04 1464313 598219.5 
80124-47 20051128 0 0.5 Thorium-230 0.73 2.8 0.03 1464313 598219.5 

80124-470 20051128 0 0.5 Thorium-232 0.299 2.1 0.035 1464313 598219.5 
80124-47 20051128 0 0.5 Thorium-232 0.33 2.1 0.03 1464313 598219.5 
80124-48 20051130 0.5 1 Actinium-227 0.51 4.6 0.56 u u 1464328 598219.5 
80124-48 20051130 0.5 1 Americium-241 0.2 63 0.2 UJ u 1464328 598219.5 
80124-48 20051130 0.5 1 Bismuth-207 0.004 1.2 0.084 UJ u 1464328 598219.5 
80124-48 20051130 0.5 1 Bismuth-21OM 0.11 8.3 0.11 UJ u 1464328 598219.5 
80124-48 20051130 0.5 1 Cesium-137 0.01 3.8 0.11 UJ u .1464328 598219.5 
80124-48 20051130 0.5 1 Cobalt-60 0.025 0.7 0".13 UJ u 1464328 598219.5 
80124-48 20051130 0.5 1 Lead-210 0.6 7.4 2.4 UJ u 1464328 598219.5 
80124-48 20051130 0.5 1 Plutonium-238 1.55 55 0.04 1464328 598219.5 
80124-48 20051130 0.5 1 Plutonium-239/240 0.002 62 0.026 UJ u 1464328 598219.5 
80124-48 20051130 0.5 1 Protactinium-231 1.3 4 2.6 UJ u 1464328 598219.5 
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Location Date 
Depth (teet) 

Analyte Result co DL DQ LQ 
Coordinates 

start end Easting Northing 

80124-48 20051130 0.5 1 Radium-226 0.61 2.9 0.39 1464328 598219.5 
80124-48 20051130 0.5 1 Thorium-228 0.94 2.6 0.06 1464328 598219.5 
80124-48 20051130 0.5 1 Thorium-229 0.09 18.9 1.1 UJ u 1464328 598219.5 
80124-48 20051130 0.5 1 Thorium-230 0.9 2.8 0.04 1464328 598219.5 
80124-48 20051130 0.5 1 Thorium-232 0.94 2.1 0.04 1464328 598219.5 
80124-49 20051128 0 0.5 Actinium-227 0.06 4.6 0.38 UJ u 1464260 598232.5 
80124-49 20051128 0 0.5 Americium-241 0.035 63 0.16 UJ u 1464260 598232.5 
80124-49 20051128 0 0.5 8ismuth-207 0.002 1.2 0.075 UJ u 1464260 598232.5 
80124-49 20051128 0 0.5 8ismuth-21 OM 0.071 8.3 0.071 UJ u 1464260 598232.5 
80124-49 20051128 0 0.5 Cesium-137 0.092 3.8 0.092 UJ u 1464260 598232.5 
80124-49 20051128 0 0.5 Cobalt-60 0.11 0.7 0.11 UJ u 1464260 598232.5 
80124-49 20051128 0 0.5 Lead-210 0.29 7.4 1.8 . UJ u 1464260 598232.5 
80124-49 20051128 0 0.5 Plutonium-238 0.369 55 0.04 1464260 598232.5 
80124-49 20051128 0 0.5 Plutonium-239/240 0.005 62 0.014 UJ u 1464260 598232.5 
80124-49 20051128 0 0.5 Protactinium-231 1.38 4 2.1 u u 1464260 598232.5 
80124-49 20051128 0 0.5 Radium-226 0.6 2.9 0.34 1464260 598232.5 
80124-49 20051128 0 0.5 Thorium-228 0.65 2.6 0.06 1464260 598232.5 
80124-49 20051128 0 0.5 Thorium-229 0.1 18.9 0.9 UJ u 1464260 598232.5 
80124-49 20051128 0 0.5 Thorium-230 0.58 2.8 0.05 1464260 598232.5 
80124-49 20051128 0 0.5 Thorium-232 0.71 2.1 0.04 1464260 598232.5 
80124-50 20051128 0 O.Q Actinium-227 0.09 4.6 0.45 UJ u 1464275 598232.5 
80124-50 20051128 0 0.5 Americium-241 0.02 63 0.18 UJ u 1464275 598232.5 
80124-50 20051128 0 0.5 8ismuth-207 0.065 1.2 0.065 UJ u 1464275 598232.5 
80124-50 20051128 0 0.5 8ismuth-21 OM 0.006 8.3 0.09 UJ u 1464275 598232.5 
80124-50 20051128 0 0.5 Cesium-137 0.01 3.8 0.12 UJ u 1464275 598232.5 
80124-50 20051128 0 0.5 Cobalt-60 0.076 0:7 0.076 UJ u 1464275 598232.5 
80124-50 20051128 0 0.5 Lead-210 1.4 7.4 2.5 u u 1464275 598232.5 
80124-50 20051128 0 0.5 Plutonium-238 0.44 55 0.04 1464275 598232.5 
80124-50 20051128 0 0.5 Plutonium-239/240 0.001 62 0.027 UJ u 1464275 598232.5 
80124-50 20051128 0 0.5 Protactinium-231 0.2 4 2.5 UJ u 1464275 598232.5 
80124-50 20051128 0 0.5 Radium-226 0.61 2.9 0.4 1464275 598232.5 
80124~50 20051128 0 0.5 Thorium-228 0.46 2.6 0.05 1464275 598232.5 
80124-50 20051128 0 0.5 Thorium-229 0.99 18.9 0.99 UJ .u 1464275 598232.5 
80·124-50 20051128 0 0.5 Thorium-230 0.66 2.8 0.04 1464275 598232.5 
80124-50 20051128 0 0.5 Thorium-232 0.52 2.1 0.02 1464275 598232.5 
80124-51 20051128 0 0.5 Actinium-227 0.26 4.6 0.26 UJ u 1464290 598232.5 
80124-51- 20051128 0 0.5 Americium-241 0.1 63 0.1 UJ u 1464290 598232.5 
80124-51 20051128 0 0.5 8ismuth-207 0.01 1.2 0.052 UJ u 1464290 598232.5 
80124-51 20051128 0 0.5 8ismuth-21 OM 0.061 8.3 0.061 UJ u 1464290 598232.5 
80124-51 20051128 0 0.5 Cesium-137 0.057 3.8 0.057 UJ u 1464290 598232.5 
80124-51 20051128 0 0.5 Cobalt-60 0.038 0.7 0.038 UJ u 1464290 598232.5 
80124-51 20051128 0 0.5 Lead-210 0.47 7.4 1.4 UJ u 1464290 598232.5 
80124-51 20051128 0 0.5 Plutonium-238 0.33 55 0.05 1464290 598232.5 
80124-51 20051128 0 0.5 Plutonium-239/240 0.029 62 0.029 UJ u 1464290 598232.5 
80124-51 20051128 0 0.5 Protactinium-231 0.48 4 1.4 UJ u 1464290 598232.5 
80124-51 20051128 0 0.5 Radium-226 0.33 2.9 0.24 1464290 598232.5 
80124-51 20051128 0 0.5 Thorium-228 0.149 2.6 0.047 1464290 598232.5 
80124-51 20051128 0 0.5 Thorium-229 0.58 18.9 0.58 UJ u 1464290 598232.5 
80124-51 20051128 0 0.5 Thorium-230 0.4 2.8 0.04 1464290 598232.5 
80124-51 20051128 0 0.5 Thorium-232 0.211 2.1 0.035 1464290 598232.5 



Table 3: Building 124 Footprint Offsite Verification Results (pCi/g) page
40112 

Locatii± Date 
h {feet) 

Analyte Result co DL DQ LQ 
Coordinates 

~ 

start end Easting Northing 

80124- 20051128 0 0.5 Actinium-227 0.13 4.6 0.35 UJ u 1464305 598232.5 
! 80:124-52 20051128 0 0.5 Americium-241 0.12 63 0.12 UJ u 1464305 598232.5 
! 80124-52 20051128 

~= 
0.5 Bismuth-207 0.009 1.2 I 0.058 UJ u 1464305 598232.5 

80124-52 20051128 0.5 Bismuth-210M 0.071 8.3 0.071 UJ u 1464305 598232.5 
80124-52 20051128 0 0.5 Cesium-137 0.066 3.8 0.066 UJ u 1464305 598232.5 
80124-52 20051128 0 0.5 Cobalt-60 0.013 0.7 0.083 UJ u 1464305 598232.5 
80124-52 20051128 0 0.5 Lead-210 1.5 7.4 1.5 UJ u 1464305 598232.5 
80124-52 20051128 0 0.5 Plutonium-238 0.077 55 0.047 J J 1464305 598232.5 
80124-52 20051128 0 0.5 Plutonium-239/240 0.022 62 0.022 UJ u 1464305 598232.5 
80124-52 20051128 0 0:5 Protactinium-231 0.06 4 1.7 UJ u 1464305 598232.5 
80124-52 20051128 0 0.5 Radium-226 0.38 2.9 0.29 1464305 598232.5 
80124-52 20051128 0 0.5 Thorium-228 0.289 2.6 0.042 1464305 598232.5 
80124-52 20051128 0 0.5 Thorium-229 0.75 18.9 0.75 UJ u 1464305 598232.5 
80124-52 20051128 0 0.5 Thorium-230 0.61 2.8 0.03 1464305 598232.5 
80124-52 20051128 0 0.5 Thorium-232 0.245 2.1 0.033 1464305 598232.5 
80124-53 20051128 o I o.5 Actinium-227 0.28 4.6 0.28 UJ u 1464320 598232.5 
80124-53 20051128 0 0.5 Americium-241 0.027 . 63 0.11 UJ u 146~ 
80124-53 20051128 0 0.5 8ismuth-207 0.014 1.2 0.049 UJ u 1464320 5982 
80124-53 20051128 0 0.5 8ismuth-21 OM 0.002 8.3 0.065 UJ u 1464320 598232.5 
80124-53 20051128 0 0.5 Cesium-137 0.003 3.8 0.08 UJ u 1464320 598232.5 
80124-53 20051128 0 0.5 Cobalt-60 0.013 0.7 ! 0.084 UJ u 1464320 598232. 
80124-53 20051128 0 0.5 Lead-210 0.21 7.4 1.4 UJ u 1464320 598232. 
80124-53 20051128 0 0.5 Plutonium-238 0.229 55 0.05 1464320 598232. 
80124-53 20051128 0 0.5 Plutonium~239/240 0.036 62 0.036 UJ u 1464320 598232.5 
80124-53 20051128 0 0.5 Protactinium-231 0.24 4 1.5 UJ u 1464320 598232.5 
80124-53 20051128 0 0.5 Radium-226 0.3 2.9 0.12 1464320 598232.5 
80124-53 20051128 0 0.5 Thorium-228 0.268 2.6 0.042 1464320 598232.5 
80124-53 20051128 0 0.5 Thorium-229 0.6 18.9 0.6 UJ u 1464320 598232.5 
80124-53 20051128 0 0.5 Thorium-230 0.65 2.8 0.03 64320 598232.5 
80124-53 20051128 I 0 0.5 Thorium-232 0.249 2.1 0.026 1464320 598232.5 
80124-54 20051130 0 0.5 Actinium-227 0.31 4.6 0.31 UJ u 1464230 598154.6 
80124-54 20051130 0 0.5 Americium-241 0.0 63 0.14 u u 1464230 598154.6 
80124-54 20051130 0 0.5 8ismuth-207 0.004 1.2 0.057 UJ u 1464230 598154.6 
80124-54 20051130 0 0.5 Bismuth-21OM 0.052 8.3 0.052 UJ u 1464230 598154.6 
80124-54 20051130 0 0.5 Cesium-137 0.014 3.8 0.064 UJ u 1464230 598154.6 
80124-54 20051130 0 0.5 Cobalt-60 0.013 0.7 0.079 UJ u 1464230 598154.6 
80124-54 20051130 0 0.5 Lead-210 0.16 7.4 1.6 UJ u 1464230 59815 
80124-54 20051130 0 0.5 Plutonium-238 0.017 55 0.047 UJ u 1464230 598154.6 
80124-54 20051130 0 0.5 Plutonium-239/240 0.01 62 0.01 u u 1464230 598154.6 
80124-54 20051130 0 0.5 Protactinium-231 0.6 4 1.7 UJ u 1464230 598154.6 
80124-54 20051130 0 0.5 Radium-226 0.31 2.9 0.28 1464230 598154.6 
80124-54 20051130 0 0.5 Thorium-228 0.25 2.6 0.05 14642301 598154.6 
80124-54 20051130 0 0.5 Thorium-229 0.12 18.9 0.66 ui: u 14~= 598154.6 
80124-54 20051130 0 0.5 Thorium-230 0.57 2.8 0.03 146423 598154.6 
80124-54 20051130 0 0.5 Thorium-232 0.243 2.1= 0.021 1464230 598154.6 
80124-55 20051130 0 0.5 Actinium-227 0.21 4.6 0.31 u u 1464245 598154.6 
80124-55 20051130 0 0.5 Americium-241 0.063 63 0.12 u u 1464245 598154.6 
80124-55 20051130 0 0.5 8ismuth-207 0.041 1.2 0.041 UJ u 1464245 598154.6 
80124-55 20051130 0 0.5 8ismuth-21 OM 0.065 8.3 0.065 UJ u 1464245 598154.6 
80124-55 20051130 0 0.5 Cesium-137 0.027 3.8 0.07 UJ u 1464245 598154.6 
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B0124-55 20051130 0 0.5 Cobalt-60 0.071 0.7 0.071 UJ u 1464245 598154.6 
B0124-55 20051130 0 0.5 Lead-210 1.08 7.4 1.6 u u 1464245 598154.6 
B0124-55 20051130 0 0.5 Plutonium-238 0.027 55 0.035 UJ u 1464245 598154.6 
B0124-55 20051130 0 0.5 Plutonium-239/240 0.002 62 0.026 UJ u 1464245 598154.6 
B0124-55 20051130 0 0.5 Protactinium-231 1.6 4 1.6 UJ u 1464245 598154.6 
BD124-55 20051130 0 0.5 Radium-226 0.35 2.9 0.26 1464245 598154.6 
B0124-55 20051130 0 0.5 Thorium-228 0.238 2.6 0.035 1464245 598154.6 
B0124-55 20051130 0 0.5 Thorium-229 0.66 18.9 0.66 UJ u 1464245 598154.6 
B0124-55 20051130 0 0.5 Thorium-230 0.62 2.8 0.02 1464245 598154.6 
B0124-55 20051130 0 0.5 Thorium-232 0.28 2.1 0.023 1464245 598154.6 
B0124-57 20051128 0 0.5 Actinium-227 0.03 4.6 0.3 UJ u 1464223 598167-.6 
B0124-57 20051128 0 0.5 Americium-241 0.016 63 0.12 UJ u 1464223 598167.6 
B0124-57 20051128 0 0.5 Bismuth-207 0.01 1.2 0.05 UJ u 1464223 598167.6 
B0124-57 20051128 0 0.5 Bismuth-210M 0.059 8.3 0.059 UJ u 1464223 598167.6 
B0124-57 20051128 0 0.5 Cesium-137 0.011 3.8 0.074 UJ u 1464223 598167.6 
B0124-57 20051128 0 0.5 Cobalt-60 0.006 0.7 0.056 UJ u 1464223 598167.6 
B0124-57 20051128 0 0.5 Lead-210 1.4 7.4 1.4 UJ u 1464223 598167.6 
B0124-57 20051128 0 0.5 Plutonium-238 0.01 55 0.035 UJ u 1464223 598167.6 
B0124-57 20051128 0 0.5 Plutonium-239/240 0.003 62 0.027 UJ u 1464223 598167.6 
B0124-57 20051128 0 0.5 Protactinium-231 0.06 4 1.5 UJ u 1464223 598167.6 
B0124-57 20051128 0 0.5 Radium-226 0.35 2.9 0.27 1464223 598167.6 
B0124-57 20051128 0 0.5 Thorium-228 0.222 2.6 0.058 1464223 598167.6 
B0124-57 20051128 0 0.5 Thorium-229 0.64 18.9 0.64 UJ u 1464223 598167.6 
B0124-57 20051128 0 0.5 Thorium-230 0.52 2.8 0.03 1464223 598167.6 
B0124-57 20051128 0 0.5 Thorium-232 0.25 2.1 0.021 -1464223 598167.6 
B0124-58 20051129 0 0.5 Actinium-227 0.09 4.6 0.28 UJ u 1464238 598167.6 
B0124-58 20051129 0 0.5 Americium-241 0.088 63 0.088 UJ u 1464238 598167.6 
B0124-58 20051129 0 0.5 Bismuth-207 0.002 1.2 0.044 UJ u 1464238 598167.6 
B0124-58 20051129 0 0.5 Bismuth-210M 0.0006 8.3 0.057 UJ u 1464238 598167.6 
B0124-58 20051129 0 0.5 Cesium-137 0.049 3.8 . 0.049 UJ u 1464238 598167.6 
B0124-58 20051129 0 0.5 Cobalt-60 0.011 0.7 0.08 UJ u 1464238 598167.6. 
B0124-58 20051129 0 0.5 Lead-210 0.11 7.4 1.3 UJ u 1464238 598167.6 
B0124-58 20051129 0 0.5 Plutonium-238 0.041 55 0.036 J J 1464238 598167.6 
B0124-58 20051129 0 0.5 Plutonium-239/240 0.01 62 0.01 u u 1464238 598167.6 
B0124-58 20051129 0 0.5 Protactinium-231 0.04 4 1.3 UJ u 1464238 598167.6 
B0124-58 20051129 0 0.5 Radium-226 0.27 2.9 0.23 1464238 598167.6 
B0124-58 20051129 0 0.5 Thorium-228 0.22 2.6 0.033 1464238 598167.6 
B0124-58 20051129 0 0.5 Thorium-229 0.6 18.9 0.6 UJ u 1464238 598167.6 
80124-58 20051129 0 0.5 Thorium-230 0.38 2.8 0.02 1464238 598167.6 
80124-58 20051129 0 0.5 Thorium-232 0.184 2.1 0.026 1464238 598167.6 
B0124-59 20051129 0 0.5 Actinium-227 0.3 4.6 0.3 UJ u 1464253 598167.6 
B0124-59 20051129 0 0.5 Americium-241 0.041 63 0.14 UJ u 1464253 598167.6 
B0124-59 20051129 0 0.5 Bismuth-207 0.008 1.2 0.067 UJ u 1464253 598167.6 
80124-59 20051129 0 0.5 Bismuth-21OM 0.003 8.3 0.073 UJ u 1464253 598167.6 
B0124-59 20051129 0 0.5 Cesium-137 0.071 3.8 0.071 UJ u 1464253 598167.6 
B0124-59 20051129 0 0.5 Cobalt-60 0.051 0.7 0.12 u u 1464253 598167.6 
B0124-59 20051129 0 0.5 Lead-210 0.59 7.4 2 UJ u 1464253 598167.6 
80124-59 20051129 0 0.5 Plutonium-238 0.032 55 0.033 u u 1464253 598167.6 
80124-59 20051129 0 0.5 Plutonium-239/240 0.024 62 0.024 UJ u 1464253 598167.6 
B0124-59 20051129 0 0.5 Protactinium-231 0.6 4 1.9 UJ u 1464253 598167 .. 6 
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80124-59 20051129 0 0.5 Radium-226 0.46 2.9 0.33 1464253 598167.6 
80124-59 20051129 0 0.5 Thorium-228 0.44 2.6 0.08 1464253 598167.6 
80124-59 20051129 0 0.5 Thorium-229 0.01 18.9 0.8 UJ u 1464253 598167.6 
80124-59 20051129 0 0.5 Thorium-230 0.69 2.8 0.03 1464253 598167.6 
80124-59 20051129 0 0.5 Thorium-232 0.28 2.1 0.04 1464253 598167.6 
80124-60 20051129 0 0.5 Actinium-227 0.3. 4.6 0.3 UJ u 1464268 598167.6 
80124-60 20051129 0 0.5 Americium-241 0.11 63 0.11 UJ u 1464268 598167.6 
80124-60 20051129 0 0.5 8ismuth-207 0.048 1.2 0.048 UJ u 1464268 598167.6 
80124-60 20051129 0 0.5 8ismuth-21 OM 0.078 8.3 0.078 UJ u 1464268 598167.6 
80124-60 20051129 0 0.5 Cesium-137 0.01 3.8 0.084 UJ u 1464268 598167.6 
80124-60 20051129 0 0.5 Cobalt-60 0.066 0.7 0.066 UJ u 1464268 598167.6 
80124-60 20051129 0 0.5 Lead-210 0.17 7.4 1.6 UJ u 1464268 598167.6 
80124-60 20051129 0 0.5 Plutonium-238 0.0003 55 0.032 UJ u 1464268 598167.6 
80124-60 20051129 0 0.5 Plutonium-239/240 0.01 62 0.01 u u 1464268 598167.6 
80124-60 20051129 0 0.~ Protactinium-231 1.3 4 1.9 u u 1464268 598167.6 
80124-60 20051129 0 0.5 Radium-226 0.42 2.9 0.28 1464268 598167.6 
80124-60 20051129 0 0.5 Thorium-228 0.218 2.6 0.051 1464268 598167.6 
80124-60 20051129 0 0.5 Thorium-229 0.75 18.9 0.75 UJ u 1464268 598167.6 
80124-60 20051129 0 0.5 Thorium-230 0.45 2.8 0.03 1464268 598167.6 
80124-60 20051129 0 0.5 Thorium-232 0.177 2.1 0.025 1464268 598167.6 
80124-61 20051130 0.5 1 Actinium-227 0.18 4.6 0.35 UJ u 1464230 598180.6 
80124-61 20051130 0.5 1 Americium-241 0.085 63 0.13 u u 1464230 598180.6 
80124-61 20051130 0.5 1 8ismuth-207 . 0.024 1.2 0.064 UJ u 1464230 598180.6 
80124-61 20051130 0.5 1 8ismuth-21 OM 0.017 8.3 0.078 UJ u 1464230 598180.6 
80124-61 20051130 0.5 1 Cesium-137 0.055 3.8 0.055 UJ u 1464230 598180.6 
80124-61 20051130 0.5 1 Cobalt-60 0.014 0.7 0.076 UJ u 1464230 598180.6 
80124-61 20051130 0.5 1 Lead-210 0.6 7.4 1.7 UJ u 1464230 598180.6 
80124-61 20051130 0.5 1 Plutonium-238 0.008 55 0.038 UJ u 1464230 598180.6 
80124-61 20051130 0.5 1 Plutonium-239/240 0.003 62 0.026 UJ u 1464230 598180.6 
80124-61 20051130 0.5 1 Protactinium-231 0.09 4 1.6 UJ u 1464230 598180.6 
80124-61 20051130 0.5 1 Radium-226 0.46 2.9 0.29 1464230 598180.6 
80124-61 20051130 0.5 1 Thorium-228 0.28 2.6 0.07 1464230 598180.6 
80124-61 20051130 0.5 1 Thorium-229 0.004 18.9 0.76 UJ u 1464230 598180.6 
80124-61 20051130 0.5 1 Thorium-230 0.62 2.8 0.04 1464230 598180.6 
80124-61 20051130 0.5 1 Thorium-232 0.258 2.1 0.039 1464230 598180.6 
80124-62 20051128 0 0.5 Actinium-227 0.28 4.6 0.28 UJ u 1464245 598180.6 
80124-62 20051128 0 0.5 Americium-241 0.13 63 0.13 UJ u ·1464245 598180.6 
80124-62 20051128 0 0.5 Bismuth-207 0.027 1.2 0.066 UJ u 1464245 598180.6 
80124-62 20051128 0 0.5 8ismuth-21 OM 0.008 8.3 0.071 UJ u 1464245 598180.6 
80124-62 20051128 0 0.5 Cesium-137 0.017 3.8 0.089 UJ u 1464245 598180.6 
80124-62 20051128 0 0.5 Cobalt-60 0.002 0.7 0.1 UJ u 1464245 598180.6 
80124-62 20051128 0 0.5 Lead~210 1.4 7.4 1.4 UJ u 1464245 598180.6 
80124-62 20051128 0 0.5 Plutonium-238 0.201 55 0.032 1464245 598180.6 
80124-62 20051128 .o 0.5 Plutonium-239/240 0.003 62 0.025 UJ u 1464245 598180.6 
80124-62 20051128 0 0.5 Protactinium-231 0.33 4 1.8 UJ u 1464245 598180.6 
80124-62 20051128 0 0.5 Radium-226 0.56 2.9 0.31 1464245 598180.6 
80124-62 20051128 0 0.5 Thorium-228 0.47 2.6 0.06 1464245 598180.6 
80124-62 20051128 0 0.5 Thorium-229 0.71 18.9 0.71 UJ u 1464245 598180.6 
80124-62 20051128 0 0.5 Thorium-230 0.78 2.8 0.03 1464245 598180.6 
80124-62 20051128 0 0.5 Thorium-232 0.53 2.1 0.03 1464245 598180.6 
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80124-63 20051128 0 0.5 Actinium-227 0.006 4.6 0.29 UJ u 1464260 598180.6 
80124-63 20051128 0 0.5 Americium-241 0.026. 63 0.12 UJ u 1464260 598180.6 
80124-63 20051128 0 0.5 8ismuth-207 0.002 1.2 0.062 UJ u 1464260 598180.6 
80124-63 20051128 0 0.5 8ismuth-21 OM 0.07 8.3 0.07 UJ u 1464260 598180.6 
80124-63 20051128 0 0.5 Cesium-137 0.013 3.8 0.087 UJ u 1464260 598180.6 
80124-63 20051128 0 0.5 Cobalt-60 0.066 0.7 0.066 UJ u 1464260 598180.6 
80124-63 20051128 0 0.5 Lead-210 1.5 7.4 1.5 UJ u 1464260 598180.6 
80124-63 20051128 0 0.5 Plutonium-238 0.009 55 0.042 UJ u 1464260 598180.6 
80124-63 20051128 0 0.5 Plutonium-239/240 0.022 62 0.022 UJ u 1464260 598180.6 
80124-63 20051128 0 0.5 Protactinium-231 0.54 4 1.9 UJ u 1464260 598180.6 
80124-63 20051128 0 0.5 Radium-226 0.5 2.9 0.31 1464260 598180.6 
80124-63 20051128 0 0.5 Thorium-228 0.5 2.6 0.04 J 1464260 598180.6 
80124-63 20051128 0 0.5 Thorium-229 0.66 18.9 0.66 UJ u 1464260 598180.6 
80124-63 20051128 0 0.5 Thorium-230 0.69 2.8 0.03 1464260 598180.6 
80124-63 20051128 0 0.5 Thorium-232 0.5 2.1 0.02 J 1464260 598180.6 
80124-64 20051128 0 0.5 Actinium-227 0.02 4.6 0.3 UJ u 1464275 598180.6 
80124-64 20051128 0 0.5 Americium-241 0.1 63 0.1 UJ u 1464275 598180.6 
80124-64 20051128 0 0.5 Bismuth-207 0.011 1.2 0.058 UJ u 1464275 598180.6 
80124-64 20051128 0 0.5 8ismuth-21 OM 0.075 8.3 0.075 UJ u 1464275 598180.6 
80124-64 20051128 0 0.5 Cesium-137 0.024 3.8 0.074 UJ u 1464275 598180.6 
80124-64 20051128 0 0.5 Cobalt-60 0.007 0.7 0.067 UJ u 1464275 598180.6 
80124-64 20051128 0 0.5 Lead-210 0.67 7.4 1.9 UJ u 1464275 598180.6 
80124-64 20051128 0 0.5 Plutonium-238 0.017 55 0.037 UJ u 1464275 598180.6 
80124~64 20051128 0 0.5 Plutonium-239/240 0.025 62 0.025 UJ u 1464275 598180.6 
80124-64 20051128 0 0.5 Protactinium-231 0.07 4 1.6 UJ u 1464275 598180.6 
80124-64 20051128 0 0.5 Radium-226 0.4 2.9 0.29 1464275 598180.6 
80124-64 20051128 0 0.5 Thorium-228 0.259 2.6 0.044 J 1464275 598180.6 
80124-64 20051128 0 0.5 Thorium-229 0.7 18.9 0.7 UJ u 1464275 598180.6 
80124-64 20051128 0 0.5 Thorium-230 0.57 2.8 0.02 1464275 598180.6 
80124-64 20051128 0 0.5 Thorium-232 0.269 2.1 0.035 J 1464275 598180.6 
80124-65 20051128 0.3 0.8 Actinium-227 0.01 4.6 0.27 UJ u 1464223 598193.6 
80124-65 20051128 0.3 0.8 Americium-241 0.021 63 0.096 UJ u 1464223 598193.6 
80124-65 20051128 0.3 0.8 8ismuth-207 0.007 1.2 0.049 UJ u 1464223 598193.6 
80124-65 20051128 0.3 0.8 8ismuth-21 OM 0.057 8.3 0.057 UJ u 1464223 598193.6 
80124-65 20051128 0.3 0.8 Cesium-137 0.012 3.8 0.066 UJ u 1464223 598193.6 
80124-65 20051128 0.3 0.8 Cobalt-60 0.067 0.7 0.067 UJ u 1464223 598193.6 
80124-65 20051128 0.3 0.8 Lead-210 1.4 7.4 1.4 UJ u 1464223 598193.6 
80124-65 20051128 0.3 0.8 Plutonium-238 0.007 55 0.034 UJ u 1464223 598193.6 
80124-65 20051128 0.3 0.8 Plutonium-239/240 0.003 62 0.032 UJ u 1464223 598193.6 
80124-65 20051128 0.3 0.8 Protactinium-231 1.24 4 1.7 u u 1464223 598193.6 
80124-65 20051128 0.3 0.8 Radium-226 0.5 2.9 0.27 1464223 598193.6 
80124-65 20051128 0.3 0.8 Thorium-228 0.178 2.6 0.029 J 1464223 598193.6 
80124-65 20051128 0.3 0.8 Thorium-229 0.54 18.9 0.54 UJ u 1464223 598193.6 
80124-65 20051128 0.3 0.8 Thorium-230 0.48 2.8 0.04 1464223 598193.6 
80124-65 20051128 0.3 0.8 Thorium-232 0.213 2.1 0.019 J 1464223 598193.6 
80124-66 20051128 0 0.5 Actinium-227 0.12 4.6 0.37 UJ u 1464238 598193.6 
80124-66 20051128 0 0.5 Americium-241 0.077 63 0.16 UJ u 1464238 598193.6 
80124-66 20051128 0 0.5 Bismuth-207 0.012 1.2 0.071 UJ u 1464238 598193.6 
80124-66 20051128 0 0.5 Bismuth-210M 0.03 8.3 0.099 UJ u 1464238 598193.6 
80124-66 20051128 0 0.5 Cesium-137 0.082 3.8 0.082 UJ u 1464238 598193.6 
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80124-66 20051128 0 0.5 Cobalt-60 0.023 0.7 0.097 UJ u 1464238 598193.6 
80124-66 20051128 0 0.5 Lead-210 0.47 7.4 1.9 UJ u 1464238 598193.6 
80124-66 20051128 0 0.5 Plutonium-238 0.012 55 0.026 UJ u 1464238 598193.6 
80124-66 20051128 0 0.5 Plutonium-239/240 0.01 62 0.01 u u 1464238 598193.6 
80124-66 20051128 0 0.5 Protactinium-231 0.4 4 2 UJ u 1464238 598193.6 
80124-66 20051128 0 0.5 Radium-226 0.62 2.9 0.37 1464238 598193.6 
80124-66 20051128 0 0.5 Thorium-228 0.42 2.6 0.04 J 1464238 598193.6 
80124-66 20051128 0 0.5 Thorium-229 0.9 18.9 0.9 UJ u 1464238 598193.6 
80124-66 20051128 0 0.5 Thorium-230 0.9 2.8 0.03 1464238 598193.6 
80124-66 20051128 0 0.5 Thorium-232 0.52 2.1 0.03 J 1464238 598193.6 
80124-67 20051128 0 0.5 Actinium-227 0.32 4.6 0.32 UJ u 1464253 598193.6 
80124-67 20051128 0 0.5 Americium-241 0.007 63 0.11 UJ u 1464253 598193.6 
80124-67 20051128 0 0.5 Bismuth-207 0.049 1.2 0.049 UJ u 1464253 598193.6 
80124-67 20051128 0 0.5 8ismuth-21 OM 0.06 8.3 0.06 UJ u 1464253 598193.6 
80124-67 20051128 0 0.5 Cesium-137 0.017 3.8 0.088 UJ u 1464253 598193.6 
80124-67 20051128 0 0.5 Cobalt-60 0.025 0.7 0.099 UJ u 1464253 598193.6 
80124-67 20051128 0 0.5 Lead-210 1.31 7.4 1.8 u u 1464253 598193.6 
80124-67 20051128 0 0.5 Plutonium-238 0.03 55 0.025 J J 1464253 598193.6 
80124-67 20051128 0 0.5 Plutonium-239/240 0.01 62 0.01 u u 1464253 598193.6 
80124-67 20051128 0 0.5 Protactinium-231 0.01 4 1.8 UJ u 1464253 598193.6 
80124-67 20051128 0 0.5 Radium-226 0.5 2.9 0.3 1464253 598193.6 
80124-67 20051128 0 0.5 Thorium-228 0.38 2.6 0.04 J 1464253 598193.6 
80124-67 20051128 0 0.5 Thorium-229 0.74 18.9 0.74 UJ u 1464253 598193.6 
80124-67 20051128 0 0.5 Thorium-230 0.73 2.8 0.02. 1464253 598193.6 
80124-67 20051128 0 0.5 Thoriuni-232 0.87 2.1 0.02 J 1464253 598193.6 
80124-68 20051128 0 0.5 Actinium-227 0:28 4.6 0.28 UJ u 1464268 598193.6 
80124-68 20051128 0 0.5 Americium-241 0.12 63 0.12 UJ u 1464268 598193.6 
80124-68 20051128 0 0.5 Bismuth-207 0.009 1.2 0.049 UJ u 1464268 598193.6 
80124-68 20051128 0 0.5 Bismuth-21OM 0.021 8.3 0.089 UJ u 1464268 598193.6 
80124-68 20051128 0 0.5 Cesium-137 0.001 3.8 0.081 UJ u 1464268 598193.6 
80124-68 20051128 0 0.5 Cobalt-60 0.054 0.7 0.054 UJ u 1464268 598193.6 
80124-68 20051128 0 0.5 Lead-210 0.31 7.4 1.8 UJ u 1464268 598193.6 
80124-68 20051128 0 0.5 Plutonium-238 0.063 55 0.032 J J 1464268 598193.6 
80124-68 20051128 0 0.5 Plutonium-239/240 0.024 62 0.024 UJ u 1464268 598193.6 
80124-68 20051128 0 0.5 Protactinium-231 1.6 4 1.6 UJ u 1464268 598193.6 
80124-68 20051128 0 0.5 Radium-226 0.55 2.9 0.35 1464268 598193.6 
80124-68 20051128 0 0.5 Thorium-228 0.34 2.6 0.06 J 1464268 598193.6 
80124-68 20051128 0 0.5 Thorium-229 0.13 18.9 0.76 UJ u 1464268 598193.6 
80124-68 20051128 0 0.5 Thorium-230 0.67 2.8 0.04 1464268 598193.6 
80124-68 20051128 0 0.5 Thoriuni-232 0.31 2.1 0.04 J 1464268 598193.6 
80124-69 20051128 0 0.5 Actinium-227 0.35 4.6 0.58 UJ u 1464215 598206.6 
80124-69 20051128 0 0.5 Americium-241 0.09 63 0.21 UJ u 1464215 598206.6 
80124-69 20051128 0 0.5 Bismuth-207 0.081 1.2 0.081 UJ u 1464215 598206.6 
80124-69 20051128 0 0.5 Bismuth-210M 0.1 8.3 0.1 UJ u 1464215 598206.6 
80124-69 20051128 0 0.5 Cesium-137 0.088 3.8 0.13 u u 1464215 598206.6 
80124-69 20051128 0 0.5 Cobalt-60 0.11 0.7 0.11 UJ u 1464215 598206.6 
80124-69 20051128 0 0.5 Lead-210 0.5 7.4 2.2 UJ u 1464215 598206.6 
80124-69 20051128 0 0.5 Plutonium-238 0.077 55 0.033 J J 1464215 598206.6 
80124-69 20051128 0 0.5 Plutonium-239/240 0.021 62 0.021 UJ u 1464215 598206.6 
80124-69 20051128 0 0.5 Protactinium-231 3 4 3 1464215 598206.6 
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B0124-69 20051128 0 0.5 Radium-226 0.68 2.9 0.18 1464215 598206.6 
B0124-69 20051128 0 0,5 Thorium-228 1.66 2.6 0.07 J 1464215 598206.6 
B0124-69 20051128 0 0.5 Thorium-229 1 18.9 1 UJ u 1464215 598206.6 
B0124-69 20051128 0 0.5 Thorium-230 1.63 2.8 0.04 1464215 598206.6 
B0124-69 20051128 0 0.5 Thorium-232 1.46 2.1 0.04 J 1464215 598206.6 
B0124-70 20051129 0 0.5 Actinium-227 0.33 4.6 0.33 UJ u 1464230 598206.6 
B0124-70 20051129 0 0.5 Americium-241 0.13 63 0.13 UJ u 1464230 598206.6 
B0124-70 20051129 0 0.5 Bismuth-207 0.05 1.2 0.05 UJ u 1464230 598206.6 
B0124-70 20051129 0 0.5 Bismuth-21OM 0.077 8.3 0.077 UJ u 1464230 598206.6 
B0124-70 20051129 0 0.5 Cesium-137 0.089 3.8 0.089 UJ u 1464230 598206.6 
B0124-70 20051129 0 0.5 Cobalt-60 0.007 0.7 0.1 UJ u 1464230 598206.6 
B0124-70 20051129 0 0.5 Lead-210 1.4 7.4 1.4 UJ u 1464230 598206.6 
B0124-70 20051129 0 0.5 Plutonium-238 0.139 55 0.032 1464230 598206.6 
B0124-70 20051129 0 0.5 Plutonium-239/240 0.021 62 0.021 UJ u 1464230 598206.6 
B0124-70 20051129 0 0.5 Protactinium-231 1.7 4 1.7 UJ u 1464230 598206.6 
B0124-70 20051129 0 0.5 Radium-226 0.57 2.9 0.33 1464230 598206.6 
B0124-70 20051129 0 0.5 Thorium-228 0.33 2.6 0.06 J 1464230 598206.6 
B0124-70 20051129 0 0.5 Thorium-229 0.33 18.9 0.76 UJ u 1464230 598206.6. 
B0124-70 20051129 0 0.5 Thorium-230 0.71 2.8 0.04 1464230 598206.6 
B0124-70 20051129 0 0.5 Thorium-232 0.36 2.1 0.04 J 1464230 598206.6 
B0124-71 20051128 0 0.5 Actinium-227 0.35 4.6 0.35 UJ u 1464245 598206.6 
B0124-71 20051128 0 0.5 Americium-241 0.018 63 0.16 UJ u 1464245 598206.6 
B0124-71 20051128 0 0.5 Bismuth-207 0.009 1.2 0.061 UJ u 1464245 598206.6 
B0124-71 20051128 0 0.5 Bismuth-210M 0.096 8.3 0.096 UJ u 1464245 598206.6 
B0124-71 20051128 0 0.5 Cesium-137 0.084 3.8 0.084 UJ u 1464245 598206.6 
B0124-71 20051128 0 0.5 Cobalt-60 0.079 0.7 0.079 UJ u 1464245 598206.6 
B0124-71 20051128 0 0.5 Lead-210 1.3 7.4 2.3 u u 1464245 598206.6 
B0124-71 20051128 0 0.5 Plutonium-238 0.079 55 0.038 J J 1464245 598206.6 
B0124-71 20051128 0 0.5 Plutonium-239/240 0.025 62 0.025 UJ u 1464245 598206.6 
B0124-71 20051128 0 0.5 Protactinium-231 1.8 4 1.8 UJ u 1464245 598206.6 
B0124-71 20051128 0 0.5 Radium-226 0.48 2.9 0.37 1464245 598206.6 
B0124-71 20051128 0 0.5 Thorium-228 0.275 2.6 0.045 J 1464245 598206.6 
B0124-71 20051128 0 0.5 Thorium-229 0.03 18.9 0.85 UJ u 1464245 598206.6 
B0124-71 20051128 0 0.5 Thorium-230 0.53 2.8 0.03 1464245 598206.6 
B0124-71 20051128 0 0.5 Thorium-232 0.346 2.1 0.028 J 1464245 598206.6 
B0124-72 20051128 0 0.5 Actinium-227 0.31 4.6 0.31 UJ u 1464260 598206.6 
B0124-72 20051128 0 0.5 Americium-241 0.1 63 0.1 UJ u 1464260 598206.6 
B0124-72 20051128 0 0.5 Bismuth-207 0.049 1.2 0.049 UJ u 1464260 598206.6 
B0124-72 20051128 0 0.5 Bismuth-210M 0.006 8.3 0.07 UJ u 1464260 598206.6 
B0124-72 20051128 0 o.o Cesium-137 0.061 3.8 0.061 UJ u 1464260 598206.6 
B0124-72 20051128 0 0.5 Cobalt-60 0.011 0.7 0.083 UJ u 1464260 598206.6 
B0124-72 20051128 0 0.5 Lead-210 0.74 7.4 1.6 UJ u 1464260 598206.6 
B0124-72 20051128 0 0.5 Plutonium-238 0.086 55 0.033 J J 1464260 598206.6 
B0124-72 20051128 0 0.5 Plutonium-239/240 0.026 62 0.026 UJ u 1464260 598206.6 
B0124-72 20051128 0 0.5 Protactinium-231 0.8 4• 1.8 UJ u 1464260 598206.6 
B0124-72 20051128 0 0.5 Radium-226 0.56 2.9 0.15 1464260 598206.6 
B0124-72 20051128 0 0.5 Thorium-228 0.304 2.6 0.039 J 1464260 598206.6 
B0124-72 20051128 0 0.5 Thorium-229 0.12 18.9 0.64 UJ u 1464260 598206.6 
B0124-72 20051128 0 0.5 Thorium-230 0.46 2.8 0.03 1464260 598206.6 
B0124-72 20051128 0 0.5 Thorium-232 0.244 2.1 0.023 J 1464260 598206.6 
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80124-73 20051128 0 0.5 Actinium-227 0.33 4.6 0.33 UJ u 1464275 598206.6 
80124-73 20051128 0 0.5 Americium-241 0.019 63 0.12 UJ u 1464275 598206.6 
80124-73 20051128 0 0.5 8ismuth-207 0.016 1.2 0.06 UJ u 1464275 598206.6 
80124-73 20051128 0 0.5 8ismuth-21 OM 0.014 8.3 0.07 UJ u 1464275 598206.6 
80124-73 20051128 0 0.5 Cesium-137 0.069 3.8 0.069 UJ u 1464275 . 598206.6 
80124-73 20051128 0 0.5 Cobalt-60 0.019 0.7 0.082 UJ u 1464275 598206.6 
80124-73 20051128 0 0.5 Lead-210 0.29 7.4 1.5 UJ u 1464275 598206.6 
80124-73 20051128 0 0.5 Plutonium-238 0.099 55 0.03 J 1464275 598206.6 
80124-73 20051128 0 0.5 Plutonium-239/240 0.024 62 0.024 UJ u 1464275 598206.6 
80124-73 20051128 0 0.5 Protactinium-231 0.59 4 1.7 UJ u 1464275 598206.6 
80124-73 20051128 0 0.5 Radium-226 0.53 2.9 '0.14 1464275 598206.6 
80124-73 20051128 0 0.5 Thorium-228 0.3 2.6 0.05 J 1464275 598206.6 
80124-73 20051128 0 0.5 Thorium-229 0.66 18.9 0.66 UJ u 1464275 598206.6 
80124-73 20051128 0 0.5 Thorium-230 0.6 2.8 0.04 1464275 598206.6 
80124-73 20051128 0 0.5 Thorium-232 0.251 2.1 0.019 J 1464275 598206.6 
80124-74 20051128 0 0.5 Actinium-227 0.32 4.6 0.32 UJ u 1464223 598219.5 
80124-74 20051128 0 0.5 Americium-241 0.15 63 0.15 UJ u 1464223 598219.5 
80124-74 20051128 0 0.5 8ismuth-207 0.003 1.2 0.073 UJ u ·1464223 598219.5 
80124-74 20051128 0 0.5 8ismuth-21 OM 0.091 8.3 0.091 UJ u 1464223 598219.5 
80124-74 20051128 0 0.5 Cesium-137 0.091 3.8 0.091 UJ u 1464223 598219.5 
80124-74 20051128 0 0.5 Cobalt-60 0.032 0.7 0.12 UJ u 1464223 598219.5 
80124-74 20051128 0 0.5 Lead-210 1.14 7.4 1.9 u u 1464223 598219.5 
80124-74 20051128 0 0.5 Plutonium-238 0.026 55 0.032 UJ u 1464223 598219.5 
80124-74 20051128 0 0.5 Plutonium-239/240 0.01 62 0.033 UJ u 1464223 598219.5 
80124-74 20051128 0 0.5 Protactinium-231 0.8 4 2.1 UJ u 1464223 598219.5 
80124-74 20051128 0 0.5 Radium-226 0.82 2.9 0.38 1464223 598219.5 
80124-74 20051128 0 0.5 Thorium-228 0.34 2.6 0.05 J 1464223 598219.5 
80124-74 20051128 0 0.5 Thorium-229 0.85 18.9 0.85 UJ u '1464223 598219.5 
80124-74 20051128 0 0.5 Thorium-230 0.6 2.8 0.04 1464223 598219.5 
80124-74 20051128 0 0.5 Thorium-232 0.4 2.1 0.04 J 1464223 598219.5 
80124-75 20051128 0 0.5 Actinium-227 0.35 4.6 0.35 UJ u 1464238 598219.5 
80124-75 20051128 0 0.5 Americium-241 0.008 63 0.14 UJ u 1464238 598219.5 
80124-75 20051128 0 0.5 8ismuth-207 0.009 1.2 0.07 UJ u 1464238 598219.5 
80124-75 20051128 0 0.5 8ismuth-21 OM 0.036 8.3 0.091 UJ u 1464238 598219.5 
80124-75 20051128 0 0.5 Cesium-137 0.059 3.8 0.059 UJ u 1464238 598219.5 
80124-75 20051128 0 0.5 Cobalt-60 0.008 0.7 0.057 UJ u 1464238 598219.5 
80124-75 20051128 0 0.5 Lead-210 0.95 7.4 2.1 UJ u 1464238 598219.5 
80124-75 20051128 0 0.5 Plutonium-238 0.101 55 0.043 J 1464238 598219.5 
80124-75 20051128 0 0.5 Plutonium-239/240 0.03 62 0.03 UJ u 1464238 598219.5 
80124-75 20051128 0 0.5 Protactinium-231 0.32 4 1.9 UJ u 1464238 598219.5 
80124-75 20051128 0 0.5 Radium-226 0.64 2.9 0.39 1464238 598219.5 
80124-75 20051128 0 0.5 Thorium-228 0.32 2.6 0.04 J 1464238 598219.5 
80124-75 20051128 0 0.5 Thorium-229 0.76 18.9 0.76 UJ u 1464238 598219.5 
80124-75 20051128 0 0.5 Thorium-230 0.86 2.8 0.03 1464238 598219.5 
80124-75 20051128 0 0.5 Thorium-232 0.277 2.1 0.033 J 1464238 598219.5 
80124-76 20051128 0 0.5 Actinium-227 0.19 4.6 0.32 u u 1464253 598219.5 
80124-76 20051128 0 0.5 Americium-241 0.02 63 0.13 UJ u 1464253 598219.5 
80124-76 20051128 0 0.5 8ismuth-207 0.058 1.2 0.058 UJ u 1464253 598219.5 
80124-76 20051128 0 0.5 8ismuth-21 OM 0.073 8.3 0.073 UJ u 1464253 598219.5 
80124-76 20051128 0 0.5 Cesium-137 0.076 3.8 0.076 UJ u 1464253 598219.5 
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- 80124-76 20051128 0 0.5 Cobalt-60 0.016 0.7 0.072 UJ u 1464253 598219.5 
80124-76 20051128 0 0.5 Lead-210 0.63 7.4 1.6 UJ u 1464253 598219.5 
80124-76 20051128 0 0.5 Plutonium-238 0.06 55 0.043 J J 1464253 598219.5 
80124-76 20051128 0 0.5 Plutonium-239/240 0.001 62 0.028 UJ u 1464253 598219.5 
80124-76 20051128 0 0.5 Protactinium-231 0.76 4 1.8 UJ u 1464253 598219.5 
80124-76 20051128 0 0.5 Radium-226 0.37 2.9 0.26 1464253 598219.5 
80124-76 20051128 0 0.5 Thorium-228 0.39 2.6 0.04 J 1464253 598219.5 
80124-76 20051128 0 0.5 Thorium-229 0.61 18.9 0.61 UJ u 1464253 598219.5 
80124-76 20051128 0 0.5 Thorium-230 0.68 2.8 0.03 1464253 598219.5 
80124-76 20051128 0 0.5 Thorium-232 0.4 2.1 0.03 J 1464253 598219.5 
80124-77 20051128 0 0.5 Actinium-227 0.02 4.6 0.34 UJ u 1464268 598219.5 
80124-77 20051128 0 0.5 Americium-241 0.082 63 0.14 u u 1464268 598219.5 
80124-77 20051128 0 0.5 8ismuth-207 0.051 1.2 0.051 UJ u 1464268 598219.5 
80124-77 20051128 0 0.5 8ismuth-21 OM 0.002 8.3 0.079 UJ u 1464268 598219.5 
80124-77 20051128 0 0.5 Cesium-137 0.061 3.8 0.061 UJ u 1464268 598219.5 
80124-77 20051128 0 0.5 Cobalt-60 0.015 0.7 0.091 UJ u 1464268 598219.5 
80124-77 20051128 0 0.5 Lead-210 1.2 7.4 1.4 u u 1464268 598219.5 
80124-77 20051128 0 0.5 Plutonium-238 0.046 55 0.041 J J 1464268 598219.5 
80124-77 20051128 0 0.5 Plutonium-239/240 0.004 62 0.022 UJ u 1464268 598219.5 
80124-77 20051128 0 0.5 Protactinium-231 0.22 4 1.8 UJ u 1464268 598219.5 
80124-77 20051128 0 0.5 Radium-226 0.57 2.9 0.33 1464268 598219.5 
80124-77 20051128 0 0.5 Thorium-228 0.37. 2.6 0.04 J 1464268 598219.5 
80124-77 20051128 0 0.5 Thorium-229 0.21 18.9 0.89 UJ u 1464268 598219.5 
80124-77 20051128 0 0.5 Thorium-230 0.66 2.8 0.04 1464268 598219.5 
80124-77 20051128 0 0.5 Thorium-232 0.28 2.1 0.04 J 1464268 598219.5 
80124-78 20051129 0.5 1 Actinium-227 0.008 4.6 0.28 UJ u 1464230 598232.5 
80124-78 20051129 0.5 1 Americium-241 0.036 63 0.12 UJ u 1464230 598232.5 
80124-78 20051129 0.5 1 8ismuth-207 0.003 1.2 0.049 UJ u 1464230 598232.5 
80124-78 20051129 0.5 1 8ismuth-21 OM 0.064 8.3 0.064 UJ u 1464230 598232.5 
80124-78 20051129 0.5 1 Cesium-137 0.073 3.8 0.073 UJ u 1464230 598232.5 
80124-78 20051129 0.5 1 Cobalt-60 0.068 0.7 0.068 UJ u 1464230 598232.5 
80124-78 20051129 0.5 1 Lead-210 0.05 7.4 1.4 UJ u 1464230 598232.5 
80124-78 20051129 0.5 1 Plutonium-238 0.064 55 0.035 J J 1464230 598232.5 
80124-78 20051129 0.5 1 Plutonium-239/240 . 0.005 62 0.015 UJ u 1464230 598232.5 
80124-78 20051129 0.5 1 Protactinium-231 1.6 4 1.6 UJ u 1464230 598232.5 
80124-78 20051129 0.5 1 Radium-226 0.47 2.9 0.07 1464230 598232.5 
80124-78 20051129 0.5 1 Thorium-228 0.36 2.6 0.05 J 1464230 598232.5 
80124-78 20051129 0.5 1 Thorium-229 0.02 18.9 0.62 UJ u 1464230 598232.5 
80124-78 20051129 0.5 1 Thorium-230 0.62 2.8 0.03 1464230 598232.5 
80124-78 20051129 0.5 1 Thorium-232 0.24 2.1 0.02 J 1464230 598232.5 
80124-79 20051128 0 0.5 Actinium-227 0.24 4.6 0.5 UJ u 1464245 598232.5 

80124-790 2005:1128 0 0.5 Actinium-227 0.1 4.6 0.45 UJ u 1464245 598232.5 
80124-79 20051128 0 0.5 Americium-241 0.18 63 0.18 UJ u 1464245 598232.5 

80124-790 20051128 0 0.5 Americium-241 0.16 63 0.16 UJ u 1464245 598232.5. 
80124-79 20051128 0 0.5 8ismuth-207 0.013 1.2 0.096 UJ u. 1464245 598232.5 

80124-790 20051128 0 0.5 8ismuth-207 0.016 1.2 0.078 UJ u 1464245 598232.5 
80124-79 20051128 0 0.5 8ismuth-21 OM 0.11 8.3 0.11 UJ u 1464245 598232.5 

80124-790 20051128 0 0.5 8ismuth-21 OM 0.097 8.3 0.097 UJ u 1464245 598232.5 
80124-79 20051128 0 0.5 Cesium-137 0.11 3.8 0.11 UJ u 1464245 598232.5 

80124-790 20051128 0 0.5 Cesium-137 0.004 3.8 0.11 UJ u 1464245 598232.5 
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80124-79 20051128 
80124-790 20051128 
80124-79 20051128 

80124-790 20051128 
80124-79 20051128 

80124-790 20051128 
80124-79 20051128 

80124-790 20051128 
80124-79 20051128 

80124-790 20051128 
80124-79 20051128 

80124-790 20051128 
80124-79 20051128 

80124-790 20051128 
80124-79 20051128 

80124-790 20051128 
80124-79 20051128 

80124-790 20051128 
80124-79 20051128 

80124-790 20051128 
CO: cleanup ObJeCtive 

· OL: detection limit 
OQ: data qualifier 
J: estimated 
LQ: lab qualifier 
U: not detected 
0: duplicate 

Depth (feet) 

start end 

0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 
0 0.5 

Analyte Result 

Cobalt-60 0.11 
Cobalt-60 0.032 
Lead-210 2.3 
Lead-210 1.1 
Plutonium-238 0.253 
Plutonium-238 0.128 
Plutonium-239/240 0.003 
Plutonium-239/240 0.037 
Protactinium-231 0.9 
Protactinium-231 0.2 
Radium-226 0.64 
Radium-226 0.52 
Thorium-228 0.6 
Thorium-228 0.61 
Thorium-229 1.1 
Thorium-229 0.23 
Thorium-230 0.86 
Thorium-230 0.84 
Thorium-232 0.64 
Thorium-232 0.56 

co DL DQ LQ 
Coordinates 

Easting Northing 

0.7 0.11 UJ u 1464245 598232.5 
0.7 0.11 UJ u '1464245 598232.5 
7.4 2.3 UJ u 1464245 598232.5 
7.4 2.4 UJ u 1464245 598232.5 
55 0.041 1464245 598232.5 
55 0.045 1464245 598232.5 
62 0.037 UJ u 1464245 598232.5 
62 0.037 UJ u 1464245 598232.5 
4 2.8· UJ u 1464245 598232.5 
4 2.4 UJ u 1464245 598232.5 

2.9 0.44 1464245 598232.5 
2.9 0.37 1464245 598232.5 
2.6 0.04 J 1464245 598232.5 

- 2.6 0.04 J 1464245 598232.5 
18.9 1.1 UJ u 1464245 598232.5 
18.9 0.93 UJ u 1464245 598232.5 
2.8 0.03 1464245 598232.5 
2.8 0.02 1464245 598232.5 
2.1 0.03 J 1464245 598232.5 
2.1 0.03 J 1464245 598232.5 



APPENDIX C 

POST-EX SUD EXCERPTS 

• Post-Ex SUD for PRS 41 

• Post-Ex SUD for PRS 41 Salvage Area/Building 124 Footprint 
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Survey Unit Design (SUD) 

Project: PRS 41: Removal Action for Area 3 Thorium Drum Storage/ Redrumming Area 

/ 
Review & Approval 

Project Engineer: John Nichols _ _ ___ J::.::!_ ___ _ 
Reviewer: James Fontaine __ ~ _ _Lp_'C __ ~.:...f::Q..t~t.D1.~:1LL_ 
R . u 

ev1ewer: ------~----------------------------------------

Document Title 
Fact Sheet PRS 41: Area 3 Thorium Drum Storage/ Redrumming Area, Final Janua~ 20041 
WP ER/WM-04-0008: PRS 41 Removal Plan 
VSAP Standard Verification Sampling & Analysis Plan, Final August 2004 I 

1 CRA Contingent Removal ACtion, Action Memorandum, Final January 2005 i 

D Pre-Excavation or cg] Post-Excavation SUD Date: January 10, 2006 

Summary of Changes 

(for Post-Excavation SUDs ONLY) YES NO 

(see following pages for details) 

1. Did the COC(s) change? X 

2. Did the grid size or N change? X 

3. Did the classification change? X 

4. Were bias/judgmental samples collected? X 

5. Other significant change? X 
- - -- ~ -- ---- ---
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AM 
co 
coc 
Chern 
dev 
I so 
EPA 
FSS 
HS 
MARSSIM 
MD 
MDC 
MEIMS 
NA or N/A 
NC 
pCi/g 
PRS 
Pu 
QNQC 
RA 
RadCon 
RASS 
RP 
SPF 
RSDS 
{s) Or s 
Std 
su 
SUD 
TBD 
Th 
u 
VSAP 
VSP 
WP 

Acronyms 

Action Memorandum 
Cleanup Objective 
.Contaminant of Concern 
Chemical 
deviation 
Isotopic 
Environmental Protection Agency 
Final Status Survey 
Hot Spot 

SUD Worksheet 

Multi- Agency Radiation Survey and Site Investigation Manual . 
. Mound Document 

Minimum Detectable Concentration 
Mound Environmental Information Management System 
Non-applicable 
No Change 
Pico-Curie(s) per gram 
Potential Release Site 
Plutonium 

. Quality Assurance/Quality Control 
Remedial Action/Removal Action 
Radiological Control 
Remedial Action Support Survey 
Removal. Plan 
Survey Plan Form 
Radiological Survey Data Sheet 
effective standard deviation (MARSSIM) 
standard 
Survey Unit 
Survey Unit Design 
To Be Determined 
Thorium 
Uranium 
Verification Sampling and Analysis Plan 
Visual Sample Plan 
Work Package/Work Plan 
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Item Summary of historic information relevant to SU: 
1 

The Removal Action associated with this SUD addresses identified contamination _areas with one contaminant of concern (COC) above the cleanup 
objective (CO). 

The scope of this PRS 41 SUD is to excavate radioactively contaminated soil and asphalt associated with PRS 41 at the locations shown 
on Figure 1, address the subsequent waste management and disposal of the contaminated soil, perform verification sampling per this 

·SUD, backfill the excavation, and restore the. site upon project completion. This SUD is part of the Removal Action described in the 
Public Fact Sheet, PRS 41: Area 3 Thorium Drum Storage IRe-drumming Area, dated January 2004. (See the 'You Are Here' chart for 

. information aboutthe other three Work Plans/ SUDs that comprise the full scope of the PRS 41 Removal Action.) 

Potential Release Site (PRS) 41, also known as the Area 3 Thorium Drum Storage I Re-drumming Area, is located on the west central 
portion of the site. Process history of ~he PRS indicated the potential for the presence of Thorium-232 from re-drumming operations. 
Further Assessment sampling determined the COC to be Thorium-232+D. 

Changes if any, from Prelim SUD Item 1: None 

Item Summary ofhistoric data relevant to SU: 
2 

The depth of contamination varies from the surface to a maximum of about 16 feet within the PRS. Concentration of Th-232 varied from 
non-detects to a maximum of 13.04 pCi/g. Further Assessment sampling has identified isolated areas of Th-232 contamination above the 
CO. For the locations covered by this SUD there are no other contaminants greater than the CO. 

Attachment A provides histoi-ic analytical results for Th-232 less than the CO (to reflect an "as-left" condition) for the areas of PRS 41 that 
are specifically covered in this Work Plan and SUD. See the PRS 41 Data Report, December 2002 for complete analytical results. 

Changes if any, from Prelim SUD Item 2: None I 

Item Offsite Analysis & Compendium 
3a (pCi/~) Method 

·CO HS MAX 
Gamma lso Pu .lso Th lso U 

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

Th- PRS 41: Area 3 Thorium Drum Storage/ Redrumming Area, 2.1 3.5 13.04 X 
232+D Final January, 2004 

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

t'fo.rP 
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~ARED\ERIPRS 041\SUD\Post-Ex\PRS 41 Post-Ex SUD Final 01-10-0B.doc Page __L of _J_ 

~i:. 



Analyses are to be performed per Mound Methods Compendium for the COC (for surface samples/analysis i.e., bedrock, asphalt, 
concrete) as applicable. Compendium Meth.od A-012 is Isotopic Uranium, Isotopic Plutonium, and Isotopic Thorium by Alpha 
Spectrometry and Compendium Method A-015 is Gamma Spectrometry. Surfa~e 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 COG in Mound 2000 Work Plan Appendix A Table 1 (NUREG 1.86 Regulatory Guide). 'If the location 

I fails to m~et_ the n:os~ restrictive cri~eria then it will be sent to alpha spec for determination of the COG so the applicable, instead of the 
most restncttve, cntena can be applied. · · 

· Changes if any, from Prelim SUD: Additional COCs apply to SU1 only. 

U-2380 PRS 41 :CO= 2.2 pCi/g, HS= 4.2 pCi/g, MAX= 7.25 pCi/g 
Ra-226 PRS41: C0=2.9 pCi/g, HS=4.7 pCi/g, MAX= 5.38 pCi/g 
Reference: Soil Analysis Report GL04832, See Appendix II 

Hem Chem basis for std dev, AM COCs/New COCs NA 
3b 

.. 

" 
Hem Classify Areas & provide justification Selection Class Scan Coverage guidelines 
4 

The Area is Class 1 due to process history and contamination identified during X 1 100% 
further assessment sampling 

2 10-90% 
Note: Given the geometry of the SU 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. 

3 Judgmental 

Changes If any, from Prelim SUD: None 

Hem Subdivide areas into SUs This SUD consists cif orie SU: SU1 is (five areas combined), approximately 552 sq. ft. (See 
5 Figure 1) 

See Attachment A for Data 

.t See Attachment B for the MARSSIM Spreadsheet 
q~o;j . 

~!:'~ 
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Changes if any, from Prelim SUD: See Appendix II for MARSSIM Spreadsheets. This SUD now consists of three (3) SUs: SU1-SU3. 
(See Figure 2 of Appendix II). These SUs were chosen based on the area, depths and COGs excavated during the removal action. SU 1 
was made separate due being excavated to a 5 foot depth and having found additional COGs. The excavation in the area of SU-2 
reached a depth of 19 feet, but with the original COCs. The excavation in the area of SU-3 is composed of three areas with a 2 foot 
excavation depth and the original COGs. SU1 consists of one historic sample location C0103, and is approximately 3,056 sq. ft. in area. 
SU2 includes two historic sample locations, TB-001 and B-044. SU2 is approximately 1,417 sq. ft. in area. SU3 con\ains historic sample 
locations 3J 10, 3G 10 and C0115. SU3 is approximately 487 sq. ft in area. This square footage includ~s both the floor and the sidewalls. 

llem I Calculations I Rad 
6a 

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

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

Spreadsheet Calculated = 16 samples based upon all the data within PRS 41: SU 1. 

SU 1 Scanning MDC (Area Factor) corrected= NA, no Pu-238 

Visual Sample Plan (VSP) 15-foot triangular grid: NA, Due to Th-232 being the only COC. 

SU1 Calculated= 3 Selected Samples (on Map)= 6 

The number of samples selected is based on the minimum number of samples for a small SU as specified in Section 3.5.1 of the Mound Standard 
VSAP. Sample locations will be surveyed at the time of sampling or closely following. 

Note: Due to safety concerns of placing an individual in the excavation, FSS sampling in trenches deeper than 4 feet will be accomplished 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. 

0:\SHARED\ER\PRS 041\SUD\Post-Ex\PRS 41 Post-Ex SUD Final 01-10-06.doc Page _2_ of..]_ 



Changes if any, from Prelim SUD: 

For SU 1 RASS actual surface "As-Left" data was used to determine the Standard Deviation. The addition of U-238 and Ra-226 as 
COCs, the number of actual as left samples and the size of the excavation were the reasons for a change from the Pre-Ex SUD. See 
Appendix II. 

For SU2 and 3 Historical, Simulated "As Left" Data, was used to calculate the Standard Deviation and not the RASS data because there 
were only a small number of RASS samples collected and no differences were noted. The pre-ex SUD data was revised to include only 
the samples taken to the depths excavated. See Appendix II, Table 4. 

Spreadsheet Calculated= 27 samples based upon all the data within this portion of PRS 41: SU1= 9, SU2= 9 and SU3= 9. (See 
Appendix II) 

SU 1, SU2 and SU3 Scanning MDC (Area Factor) corrected = NA 

Visual Sample Plan (VSP) For SUs 1 and 2 a 15-foot triangular grid was used: (Note: The calculated number of samples for SU-1 was 10 
and the 15 foot grid resulted in 10 samples, so a 15 foot grid was used. For SU-1, the scanning MDC for U-238 is 1.01, so no change 
was made to the calculated number of samples.) For SU 3, due to its small size and shallow depth, a 15 foot grid would not result in 
enough samples, therefore random sampling was used. The COCs for SU-1 are· Ra-226, Th-232 and U-238 are co-located and the Area 
Factor is not an issue due to the Scan MDC for Th-232. 

SU1: Selected Samples on Map= 12, SU2: Selected Samples on .Map= 9, SU3: Selected Samples on Map= 6, Based on SVSAP, 
August 2004, Section 3.5.1, Radiological Samples, page 11, Special Considerations for Small Survey Units. See Appendix II for 
calculations of (S) and (N). There are 27 sample locations to be sa.mpled. 

Item I Calculations/ Chem, Std dev, Number of Samples 
6b 

Changes if any, from Prelim SUD: None. 

Item 1 Grid spacing . 
7 

NA 

From Attachment B. 

Because each of the four smaller. sub-areas are <100m2 in size, (4 ft. x 4ft x 1.5 ft.), one 
verification .sample is planned for each of those locations. Even though the larger removal area 
is also anticipated to be <100m2 (20 ft. x 4 ft. x 16 ft.), two verification samples locations are 
planned so that the minimum sample number of 6 samples per SU is met. 

~ . 
lJ) Changes if any, from Prelim SUD: The area excavated was larger than anticipated in the Pre-Ex SUD. New grid spacing calculations 
D are contained in Appendix II. Grid Spacing for SU-3 is based on SVSAP, Final, August 2004, Special Considerations for Small Survey 
0\ -units. · 
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Item 

8 QAJQC: 
Collection of OAJOC samples shall be in accordance with the Standard VSAP, Final, August 2004. 
0-002 Chain-of-Custody Procedures S-001 General Instructions for Field Personnel 
0-003 Documentation Requirements S-002 Soil Sampling With a Spade and Scoop 
0-004 Laboratory Data Reduction S-028 Sample Control and Documentation 
0-006 Validation of Laboratory Data Packages S-029 Guide to Handling, Packaging, and Shipping of Samples and Method 0-002 
0-007 Data Assessment 
0-008 Data Integrity Verification I 0-010 Electronic Data Deliverable Format Specifications - MEIMS Std .... 

Item I Bias/judgement samples 
9 (Additional bias samples are always within the discretion of the EPA.) 

No bias samples are planned by CH2M Hill at this time. 

Item I Not otherwise covered .. ./ comments 
10 

U' 

~ 
1~ ~r 

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 lon·g as containerization requirements are maintained for the offsite lab. Count time 
of the analysis will be sufficient to meet the COs of the 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, pavemenUasphalt, large rock formations, utility ba"nk, etc. which is not to be removed), then 
sedimenUsoil analysis will not be performed. In lieu of a sedimenUsoil analysis result, RadCon will survey the surface per. COs. and provide 
documentation thereof in an RSDS. Potentially impacted the work area atop the excavation, where excavated sedimenUmaterial was loaded into 
haulers, and are not hard surfaces (e.g., concrete and asphalt) are shown as an additional SU. 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 RSDS(s) will be included as documentation. Any final sample location that does not meet the 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 accordance 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. Samples will undergo gamma spectrometry analysis to guide actions. RASS sampling of the remediated areas will be used to determine 
if the FSS (verification) sampling could be conducted. 

0:\SHARED\ER\PRS 041\SUD\Post-Ex\PRS 41 Post-Ex SUD Final 01-10-06.doc Page _7_ of..]_ 



Survey Unit Design (SUD) 

Project: PRS 41 Salvage Area 

Review & Approval 11 A 

Project Engineer: R.C. Ransbottom_~~ 
Rev~ewer: James Fontaine --.,~it-~~ ~;.f' __ .:!:£(:-'lf~~L),_~UJ:-
Revlewer: __________ _:: _________________________ '------------ . 

Document Title 
Fact Sheet PRSs 41: Area 3 Thorium Drum Storaqe/Re-drumming Area 
VSAP Standard Verification Sampling & Analysis Plan, Final, Auoust 2004 
AM Action Memorandum, Bldg. 124 (CWPF) Removal Action Jan. 2005, Final 

---- -·----

0 Pre-Excavation or 0 Post-Excavation? January 10, 2006 

Summary of Changes 
• 

(for Post-Excavation SUDs ONLY) YES NO 
(see following pages for details) 

1. Did the COC(s) change? / N 

2. Did the grid size or N change? N 

3. Did the classification change? N 

4. Were bias/judgmental samples collected? N 

5. Other significant change? N 
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Item 

1 

Item 

2 

\'J~. ·<.N 
~ 
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·-....._J 

SUD Worksheet 

Summary of historic information relevant to SU: 

A historic salvage area existed at the northeast corner of present PRS 41 and extended eastward so that part of it lay under former Building 124. At the 
time Building 124 was constructed, two isolated locations with elevated readings were discovered. These locations were removed, but final verification 
sampling was not conducted prior to the construction of Building 124. Building 124 has now been demolished allowir:g for this verification to proceed. 

In addition, the eastern portion of Building 124 became contaminated during the operation of a repackaging facility within the building. The slab has 
been removed, but surface samples will be taken to assure the soil is not contaminated. 

Summary of historic·data relevant to SU: .. 

In order for Building 124 to be constructed, fill material was added to the area. Therefore, sampling in the salvage area will be done at depth to the 
till/fill interface and analysis will be for the following. Isotopes called out in the PRS 41 Fact Sheet along with their maximum concentrations include: 
Thorium 232 (140 pCilg), Th-230 (276 pCi/g), Ra-226 (46.9 pCi/g), Pa 231 (46.7 pCi/g), Pb-210 (62.8 pCi/g), and Ac-227 (80.7 pCi/g). 

Contamination on the Building 124 slab per the Building 124 AM included Ac-227, Pu-238, and Th-232. Surface sample analysis will be performed for 
these isotopes.-

Offsite Analysis & Compendium 
(oCi/a) Method 

co HS 
gamma lso Pu !so Th lso U 
(A-015) (A- (A· (A-

coc BASIS 012) 012) 012) 

SU1: 

Th-232+0 Fact Sheet. PRSs 41: Area 3 Thorium Drum Storage/Re-drumming Area, Jan. 2.06 3.39 X 
2004 

· Th-230+0 Fact Sheet, PRSs 41. Area 3 Thorium Drum Storage/Re-drumming Area, Jan. 2.82 4.66 X 
2004 

Ra-226+0 Fact Sheet, PRSs 41: Area 3 Thorium Drum Storage/Re-drumming Area, Jan. 2.93 4.79 X 
2004 

I Pa-231+0 · Fact Sheet, PRSs 41: Area 3 Thorium Dr~.r:n Storage/Re-drumming Area, Jan. 4.00 11.8 X 
2004 

Pb-210+0 Fact Sheet, PRSs 41: Area 3 Thorium Drum Storage/Re-drumming Area, Jan. 7.45 '19.9 X 
2004. 

. 
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I Ac-227+0 Fact Sheet, PRSs 41: Area 3 Thorium Drum Storage/Re-druniming Area, Jan. 4.64 13.7 X 

I 2004 

SU2: 

Pu-238 Action Memorandum, Bldg. 124 (CWPF) Removal Action Jan. 2005, Final 55 165 X 

Th•232+0 Action Memorandum, Bldg. 124 (CWPF) Removal Action Jan. 2005, Final 2.06 3.39 X 

Ac-227+0 Action Memorandum, Bldg. 124 (CWPF) Removal Action Jan. 2005, Final 4.64 13.7 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 Plutonium, and Isotopic Thorium by Alpha Spectrometry and Compendium Method A-015 is Gamma 
Spectrometry and will be performed offsite. Surface samples/analysis are to be in accordance with MD-80036 OP 30005, 30007, and 30040. 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. I Changes if any, from Pre-Ex SUD: 

I 
Item / 
3b i Chemical basis for std dev, AM COCs/New COCs NA 

I 
Item 
4 

Classify Areas & provide justification Selection Class Scan Coverage guidelines 

The area SU1 is Class 1 due to historic presence of contaminants above CO. 
SU1-SU2 1 100% 

The area SU2 is Class 1 due to historic presence of contaminants above CO. 
' 

Note: Given the geometry of the SUs it is not physically possible to achieve 2 10-90% 

100% scan coverage, therefore, a best effort will be given utilizing the 
standard VSAP, Final, August 2004, Section 4.4 Special Considerations. 

' 
3 Judgmental . 

CP 

,~ -+=-

-----0\ . 
'-.} 
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[_ch~nges if any, from Pre-Ex SUD: I 

! 

Item I Subdivide area into SUs 
5 

This SUD consists of two SUs: SU1 is an area where contaminated soil was removed but verification samples were not 
collected. The location of SU1 is that portion of the salvage area that Is below the Building 124 footprint. Verification 
samples will be collected at-depth at the former base of excavation. SU 1 is approximately 5,587 sq. ft in area. SU 2 
includes the Building 124 footprint and a 15 foot buffer zone around the footprint and consists of surface samples 
within an approximate 10,492 sq. ft. area. 

See attachment A for Data 

See Attachment 8 for SUs 
Changes if any, from Pre-Ex SUD: 

Item Calculations I Rad 
6a Calculate the (s) for each COC listed above: See Appendix I. 

Number of Samples (N): See Appendix I. 
Spreadsheet Calculated = 11 samples based upon the data for both SUs. 
SU 1 Scanning MDC (Area Factor) corrected = 192 samples 
SU2 Scanning MDC (Area Factor) corrected= 360 samples 
Visual Sample Plan (VSP) 15 foot triangular grid: 
SU 1 Selected Samples (on Map) = 26 samples 
SU2 Selected Samples (on Map)= 53 samples 
The determination of the number of samples is consistent with section 3.7 of the standard VSAP, which provides 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 chosen via judgmental sam piing. 
A total of 79 sample locations will be assessed. 
Changes if any, from Pre-Ex SUD: 

Item I Calculations/Chemical, Std dev, Number of NA 
6b Samples 

Changes if any, from Pre-Ex SUD: 

Item 

7 
Grid spacing From Appendix I. Triangular 15 foot grid, laid out by Visual Sample Plan. 

Changes if any, from Pre-Ex SUD: 

•tP 
ll\ 
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llem I ONOC: 
8 1/20 via field duplicate in accordance with Mound Methods Compendium. 

0-002 Chain-of-Custody Procedures 
0-003 Documentation Requirements 
0-004 Laboratory Data Reduction 
0-006 Validation of Laboratory Data Packages 
0-007 Data Assessment 
0-008 Data Integrity Verification 
0-010 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.) 

CH2M Hill plans no bias samples at this time. 

Item J Not otherwise covered I comments 
1 0 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, pavement/asphalt, large rock formations, utility bank, etc. which is not to be removed), then 
sediment/soil analysis will not be performed. In lieu of a sediment/soil 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 sediment/material was loaded into haulers, and are not hard 
surfaces (e.g., concrete and asphalt) are shown as an additional SU. Potentially impacted work area atop the excavation, where excavated materials 
were loaded into haulers, and are hard surfaces (e.g., concrete andasphalt) will be surveyed and released per RadCon procedures. The RSDS(s) will be 
included as documentation. Any final sample location that does not meet the surface release criteria will be submitted to the Core Team for concurrence 
or determination of further action. 
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 accordance with Mound 2000 Work Plan Appendix A 
Table 1. 

(J~S-..11 S:1h·:J~c· .-\r~J SUD Final QJ.Jl).Q6 tmJin hody).dnc 
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APPENDIX D 
BACKFILL PACKAGES 

• Standard VSAP Backfill Info for PRS 41 
(submitted to regulators in September 2005) 

• Standard VSAP Backfill Info not required for the 
Salvage Area/Building 124 



. i 
i 

I SID VSAP BACKFILL INFO I. 
This information will be represented in the Data Report. 

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

~final Graphic · 
(show sample locations & note any >CO and/or >HS) 

~sample results 
(show Dls, HS, COs, and COC std deviation(s)) 

~recalc of N 
D Data Review & Validation 

(if available) 

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

~retro curve 



EXPLANTION PAGE 
PRS 41 PARTIAL BACKFILL 

Bias sample result EPA Bias PRS 41 OPA #4 was 2.79 pCi/g Th-232. The area was 
excavated, an additional walkover survey performed and contamination was chased as 
presented in Figure 1. RASS samples were collected to bound the area and it was verified 
with sample SU3-PRS41-029. 

Sample location SU1-PRS41~007 was 4.1 pCi/g Th-232, 0.6 pCi/g Th-232 above Hot 
Spot criteria. The area was excavated; an additional walkover survey was performed and 
it was re-verified with sample SU1-PRS41-007 A. 

Table 1 provides the survey coordinates for the verification sample locations. 

All final verification results as presented in Table 2 are <CO. Backfill process can 
proceed. - -- - -

- ~ 
~= 
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TABLE 1 

PRS 41 PARTIAL VERI~ICATION SAMPLE COORDINATES 

Area: SU-3 

X Coord Y Coord Z Coord Label Value Type Historical Surface 
1464070.094 598071.349 1.9949 SU3-PRS41-001 0 Random Wall19 
1464143.855 598099.414 0 SU3-PRS41-002 0 Random Floor 
1464046.593 597866.312 0 SU3-PRS41-003 0 Random Floor 
1464139.617 598103.076 0 SU3-PRS41-004 0 Random Floor 
1464076.003 598081.886 0 SU3-PRS41-005 0 Random Floor 

:·· 1464064.158 598077.234 0.9097 SU3-PRS41-006 0 Random Wall31 
1464122.366 598093.822 0 SU3-PRS41-029 0 Random "Floor 

Area: SU-1 

X Coord y Coord Z Coord Label Value Type Historical Surface 
1464028.520 598081.664 0 SU1-PRS41-007A 0 Systematic Floor 
1464055.043 598081.664 0 SU1-PRS41-008 0 Systematic . Floor 
1464041.782 598104.634 0 SU1-PRS41-009 0 Systematic Floor 
1464055.043 598127.604 0 SU1-PRS41-010 0 Systematic Floor 
1464069.809 598114.605 0.2135 SU1-PRS41-011 0 Systematic Wall174 
1464065.811 598138241 0.2135 SU1-PRS41-012 0 Systematic Wall152 
1464047.126 598132.205 0.2135 SU1-PRS41-013 - 0 Systematic Wall126 
1464036.225 598110.468 0.2135 SU1-PRS41-014 0 Systematic Wall103 
1464027.405 598088.810 0.2135 SU1-PRS41-015 0 Systematic wann 
1464036.944 598069.304 0.2135 SU1-PRS41-016 0 Systematic Wall 55 
1464057.960 598on.317 0.2135 SU1-PRS41-017 0 Systematic Wall30 
1464064.834 598100.350 0.2135 SU1-PRS41-018 0 Systematic Wall6 

Area: SU-2 

X Coord YCoord ZCoord Label Value Type Historical Surface 
1464127.368 598124.628 0 SU2-PRS41-019 0 Systematic Floor 
1464113.175 598126.119 0.0487 SU2-PRS41-020 0 Systematic Wall6 
1464115.680 598134.815 0.0487 SU2-PRS41-021 0 I Systematic Wall18 
1464128.920 598129.716 0.0487 SU2-PRS41-022 0 Systematic Wall34 
1464125.920 598117.538 0.0487 SU2-PRS41-023 0 Systematic Wall48 
1464118.287 598121.262 13.3422 SU2-PRS41-024 0 I Systematic Wall1 
1464109.683 598132.736 13.3422 SU2-PRS41-025 0 Systematic Wall12 
1464121.826 598130.693 13.3422 SU2-PRS41-026 0 Systematic Wall26 
1464130.550 598123.090 13._3422 SU2-PRS41-027 0 Systematic Wall42 
1464119.659 598121.119 13.3422 SU2-PRS41-028 0 Systematic Wall 56 

08/17/05 P" --'jc:/ -~ 
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TABLE 2 

PRS 41 PARTIAL, FINAL STATUS SURVEY 

AREA: SU1 I I 
coc U-238 · Ra-226 Th-232 
Mean 0.845 1.5675 0.85667 

Std Dev 0.137 0.502 0.332 
No. Sam. 12 12 12 

co 2.2 2.9 2.1 
HS 4.2 4.7 3.5 

f; .Sairfple Name " > Lab Sample · :: · Date Collected . cArialyte:Name .· :;, Result •• ···MDC,:' Analytical Units 
SU1-PRS41-007A F5F210265001 6/16/2005 Thorium-232 0.48 0.01 PCI/G 
SU1-PRS41-008 F5F080202002 5/26/2005 Thorium-232 0.79 0.02 PCI/G 
SU t~PRS41-009 F5F080202003 5/26/2005 Thorium-232 0.84 0.01 PCI/G 
SU1-PRS41-01 0 F5F080202004 5/26/2005 Thorium-232 0.77 0.04 PCI/G 
SU1-PRS41-011 F5F080202005 5/26/2005 Thorium-232 0.69 .0.01 PCI/G 
SU1-PRS41-012 F5F080202006 5/26/2005 Thorium-232 0.9 0.01 PCI/G 
SU1-PRS41-013 F5F080202008 5/26/2005 Thorium-232 0.53 0.02 PCI/G 
SU1-PRS41-014 F5F080202009 5/26/2005 Thorium-232 0.94 0.03 PCI/G 
SU1-PRS41-015 F5F080202010 5/26/2005 Thorium-232 1.09 0.02 PCI/G 
SU1-PRS41-016 F5F080202011 5/26/2005 Thorium-232 0.96 0.03 PCI/G 
SU1-PRS41-017 · F5F080202012 5/26/2005 Thorium-232 1.73 0.02 PCI/G 
SU1-PRS41-018 F5F080202013 5/26/2005 Thorium-232 0.56 0.03 PCI/G 

SU1-PRS41-007 F5F080202001 5/26/2005 Uranium 238 1.13 0.04 PCI/G 
SU1-PRS41-008 F5F080202002 5/26/2005 Uranium 238 0.75 0.01 .PCI/G 
SU 1-PRS41-009 F5F080202003 5/26/2005 Uranium 238 0.67 0.01 PCI/G 
SU1-PRS41-010 F5F080202004 5/26/2005 Uranium 238 0.77 0.03 PCI/G 
SU1-PRS41-011 F5F080202005 5/26/2005 Uranium 238 0.93 0.02 PCI/G 
SU1-PRS41 ~012 F5F080202006 5/26/2005 Uranium 238 0.74 0.03 PCI/G 
SU1-PRS41-013 F5F080202008 5/26/2005 Uranium 238 0.76 ·0.02 PCI/G 
SU1-PRS41-014 F5F080202009 5/26/2005 Uranium 238 0.91 0.02 PCI/G 
SU1-PRS41-015 F5F080202010 5/26/2005 Uranium 238 0.87 0.02 PCI/G 
SU1-PRS41-016 F5F080202011 5/26/2005 Uranium 238 0.86 0.01 PCI/G 
SU1-PRS41-017 F5F080202012 5/26/2005 Uranium 238 1.03 0.02 PCI/G 
SU1-PRS41-018 F5F080202013 5/26/2005 Uranium 238 0.72 0.02 PCI/G 

SU1-PRS41-007A GL06208 6/16/2005 Radium-226 0.73 0.8 PCIIG 
SU1-PRS41-008 GL05993 5/26/2005 Radium-226 1.49 1.02 PCI/G 
SU1-PRS41-009 GL05994 5/31/2005 Radium-226 1.17 0.88 PCl/G 
SU1-PRS41-010 GL05595 5/26/2005 Radium-226 1.4 0.73 PCI/G 
SU1-PRS41-011 GL05996 5/26/2005 Radium-226 1.97 . 1.02 PCI/G 
SU1-PRS41-012 GL05997 5/26/2005 Radium-226 1.07 1.17 PCIIG 
SU1-PRS41-013 GL05999 5/26/2005 Radium-226 . 1.31 0.79 PCI/G 
SU1-PRS41-014 GL06000 5/26/2005 Radium-226 1.83 0.76 PCI/G 
SU1-PRS41-015 GL06001 5/26/2005 Radium-226 1.46 0.85 PCI/G 
SU1-PRS41-016 GL06002 5/26/2005 Radium-226 2.63 0.92 PCI/G 
SU1-PRS41-017 GL06003 5/26/2005 Radium-226 1.83 0.89 PCIIG ~-'J 

SU1-PRS41-018 GL06004 5/21/2005 Radium-226 1.92 0.96 PCIIG 

8/30/2005 
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AREA:SU2 I 

•·• Sample Name 
SU2-PRS41-019 
SU2-PRS41-020 
SU2-PRS41-021 
SU2-PRS41-022 
SU2-PRS41-023 
SU2-PRS41-024 
SU2-PRS41-025 
SU2-PRS41-026 
SU2-PRS41-027 
SU2-PRS41-028 

AREA:SU3 

,gii:Sample:Name>V 
SU3-PRS41-001 
SU3-PRS41-002 
SU3-PRS41-003 
SU3-PRS41-004 
S U3-P RS41-005 
SU3-PRS41-006 
SU3-PRS41-029 

Duplicates: 
SU1-PRS41-0070 
SU1-PRS41-007FD 
SU1-PRS41-0120 
SU2-PRS41-0210 
SU2-PRS41-0250 
SU1-PRS41-0070 
SU1-PRS41-0120 
SU1-PRS41-007FD 
SU1-PRS41-0120 

8/30/2005 

TABLE 2 

PRS 41 PARTIAL, FINAL STATUS SURVEY 

I 
coc Th-232 
Mean 0.5735 
Std Dev 0.19928 
No. Sam. 10 
co 2.1 
HS 3.5 

· • Lab Sample ~ ·. ·Date Collected. : Analyte Name' ;Result·. 

F5F080202014 5/26/2005 Thorium-232 0.41 
F5F080202015 5/26/2005 Thorium-232 0.46 
F5F080202016 5/26/2005 Thorium-232 0.47 
F5F080202018 5/26/2005 Thorium-232 0.48 
F5F080202019 5/26/2005 Thorium-232 0.47 
F5F080202020 5/26/20051 Thorium-232 I 0.651 
F5F080272001 5/26/2005 Thorium-232 0.415 
F5F080272002 5/26/2005 Thorium-232 1.06 
F5F080272003 5/26/2005 Thorium-232 0.61 
F5F080272004 5/26/2005 Thorium-232 0.71 

coc Th-232 
Mean 0.66367 

Std Dev 0.3775 
No. Sam 7 

co 2.1 
HS 3.5 . 

;~~'£'4~ab· sam ple~"T;,;-; ·;.oate Collected~ ::tAnaiYfe;Name:.t · >Hes:ult} 
F5F080272005 5/26/2005 Thorium-232 0.399 
F5F080272006 5/26/2005 Thorium-232 1.02 
F5F080272007 5/25/2005 Thorium-232 0.327 
F5F080272008 5/26/2005 Thorium-232 0.93 
F5F080272009 5/26/2005 Thorium-232 0.226 
F5F080272010 5/26/2005 Thorium-232 1.08 
F5F210265002 6/21/2005 Thorium-232 1.02 

F5F210265001X 6/16/2005 Thorium-232 0.63 
F5F210265003 6/16/2005 Thorium-232 0.74 
F5F080202007 5/26/2005 Thorium-232 1.07 
F5F080202017 5/26/2005 Thorium-232 0.5 
F5F080272001X 5/26/2005 Thorium-232 0.445 
F5F080202001X 5/26/2005 Uranium 238 0.99 
F5F080202007 5/26/2005 Uranium 238 0.7 
GL06209 6/16/2005 Radium 226 1.1 
GL05998 5/26/2005 Radium 226 2.11 

·Moe;:_ Analytical Units 
0.03 PCI/G 
0.02 PCI/G 
0.03 PCI/G 
0.03 PCI/G 
0.02 PCI/G 
0.02 PCI/G 

0.012 PCI/G 
0.02 PCI/G 

·o.o2 PCI/G 
0.01 PCI/G 

;~:i:M OCN:~i "P,;oalyticaEUnits 
0.011 PCI/G 

0.01 PCI/G 
0.015 PCI/G 

0.02 PCI/G 
0.013 PCIIG 

0.01 PCIIG 
0.02 PCI/G 

0~02 PCI/G. 

0.02 PCIIG 
0.03 PCIIG 
·0.03 PCIIG 

0.019 PCI/G 
_0.03 PCI/G 
0.02 PCIIG 
0.58 PCIIG 

.0.86 PCI/G 



Sample 
Standard 

Deviation (s) 

~ 
~ 

'S 
~ 

~r:~y:; 

0.502 

0.332 

0.:137 

~~~;~: .~' l 

·.· .. 
. . . . 

Radlonucllde I Cleanup Objective! . : Urilts 
· Ac-227+0 . I· .: 4:6 · .. • I > (pCi/g) : 

· Am-24t., J ~L~~.L·63 .. : ,., :> (pCitg) 
. •.::ce~14.1' 1'}·:{.;';:;.:.38•'': ... ·:;: 1·• (pCI/g). 

·,.:._ .cs-f37+bi;l;.;~:kMi.iY~;:t& l,)::)E~l·.~;~f.<i>CI/9>] ··· · 
, ::.; · ·c6-6cl,j[::~~0i~?JJ:t::.:::·;TZ/::[·/'(pCI!g) u ~· 
~.':/Cu-244 ': .;k I :;J+~:'.)/;<~''92 <:'oN}~:::;:~;; ·.I.<\~;;,: (pCI/g):'!:,·o:: 
,) .• Pb-2;IO+o;;;q;,-:.{;;A~~,:'' 7;4. ~::.'(~'..'•.~"1 ,>;'f: (pC:I/g) :'f'J 
.:. : Np,237+D::sl;f>i:N~5·:~ 10.4 '•.t.::t;•;i( :.·J •·~~;::!(pCI/g) i.~··• 
.'~;_;<.;·Nic95 .. ~:.;:<i.:I::;;};~,;1:<:2;5··:.•.:,.,,::,;;~;J0T'Ti>CT.l9.F'\'. 
· .... :: ,:.Pu-238 .'·:L.I ,;;f:;~•.:-;,~;.;(,55 ;;!:;~; ~;!71.:7/(pCilg L ·\' 
.· · .: Pu-239/240 ;;·: 1 :~;;~:::.:;;;;::.;.·62.~:. ·•\::i;£·-"+::.-J.·.r;::i(pCI!gl ::;, . 
· .. ·Pa~231 +D ~.i.JTi');,,•.t::·~i:/::4 ',;~.~)';:~.: ::'·<1 /<':". (pCI/gF::;>c 

-;, Ra~226+D'~;·I F~;t>,;::~:;;;t.'2:9·,.,,·~i·'f''::...r: I·· ·:~;(pCI!g) ,•:;,;,~ 
Ra-228:.·,·! .. ",1 ~·Ui~ii':~•(.'2:1.'::'\': . X J·. ,: /(pCI£9.[::.:· 

.. Th-228+0 :·: h:·,::,: 1·.''.2.6 ·:.· .. . : .: I \ _(p(;llg)' .... 

.. 'Th-23.0+0'· .1; .. ·• 2.8.;·:.· ... ::· I .;,JQ9{g}_·;. 
· Th-232+0 I · / 2.1 I (pCI!g) · 

U-233+0 . ·1 4.8 I (pCi/g) 
. U-234 I · · : .106. 1 I . (pCi/g) 
li-234+0 .. I ·· .· 2· I (pCIIg) 
· U-235 · I 16.11. I (pCI!g) 
U-235+0 I · 3.2 I (pCi/g 

U-238 I 121.2 I (pCI/g 
U-238+0 · I . · 2.2 I (pCilg 

Bl-207 . I 1.2 I (QQig 
Bl-210m I 8.3 I· (pCi/g) 

Tc,99 I 2140 I (pC!{fL 
Sr-90 I 94.72 I (pCI/g) 

r ~··~ ...... ~ rr~: .. , ... ~ r· r:::-·:; 

PRS 41 PARTIAL SU1 MARSSIM CALCULATION SHEET 

r 

·Type I Error 0.05 

z,.alpha :· . 1 .645 
Type II Error 0.2 

z,.beta ··.::<· .. 0:842 

Effective (TTQ.24] (s) 

Sign PI 0.9772501 

:~9,j~~i~~t~1~~:~~!f1;~!~i%\[~:;~~t? 

Sample Grid Spacing 

SU Area 
Grid Length 
Grid Height 

PRS I 411 

Estimate (N) - Sign Test 
DCGL - 1 
LBGR 

·Delta 

(s) 
'Rei Shift 
(N) 

Pu-238 Area Factor (N) 

0.50 

0.50 
0.24 

2.061 
' 9.00. 

NA 

Sample Grid Spacing 

SU Area 
Grid Lenglh 
Grid Height 

Survey Unit I 

Scanning MDC for U-238 per the Standard VSAP is 1.01 
Therefore, no change to# ·of calculated samples was made 

!"·:··:;J ;:r:>.··: .·;;1 I·'' .· · .. '~! ,~.. ... ' '., 0~·.-· ····r. 
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G~ ~··-· :~~~~:: ~~:~ 

SU1 Re..t~o 
MARSSIM Sign Test 

1 , , , ~,=:~! ,'!1)?~,'!7?,(~,, ~,~~'ll=20~, std.dev.=0.24 

''''''-'-'-'-'-''-''''''''''A' ..J• 0.9 I ·"" "" """...,"" """' "" """""" "''"'1 < I 

II 
~ 0. 8 I •,'-,'-0'0'0'0'0'0'.0'0'0'0'0'0<'<'0-,"0-.J>,",'-0'0-~ ~ I 

·-"0 E 0 . 7 I ·0'0'0-0-0'0'0'0-0'0-0-0'~0'0'0'0--l'-0-0'0-0-0-0-l 

... 
0 

m 0.6-ll ----------------------~,,~ .... ~ .... ~ .... ~ .... ~ .... ~ .... ~ .... ~,~ .... ~,~~~~~~~----------------------------------------------~ 
E 

' '\. \. \. \. \. '- '( \. '\..''-'"'-"'\.'\.''l:.''<'c' ' "'\ "\ "'\. "\ 'I ... ' \. \. \. ' ,-. 

Q) ~ 0.5-r---------------------~~~~~~~~~~~t---------------------------------------~~ ~ ,,,,,,,, '\. '\. \. \. ' ' ' ,'i,.''\ .. ''<',' ' ' ' ' ' ' ' "\.] I 

C') 
c: 
:§ 0.4 I 
(.) 
Q) 

"0 
0 0.3 

~ ·-

\.\.'-\.\.'\."\I 

·- ~ ' ' ' ' " ' ' ' ' ' ' ' ' ' ' ' ' ' '" ' ' '-:'1 I .C 0.2· I :::::>"~'-' ' ' ' ' ' ' '-·'-'''''' '' ''" ' '' 
~ .c 
0 

._ '''0'''''0''"''"''''''0-''0-~ I .a. 0.1 I ,,._, '''' ,,,,,,.,,,,, '' 

::; o I· 1'1' '"·,I, I, I, I, I,', 1'1, I,', ''I'',',,,,, I,', I, I,', i~~~~~,~~"r?-1"1"' i"J "I i"J i"J i"J ~'I~~·~ ·1'1 •1'1 ·1 ·1·1, I,',', ''I,',',,,,, I,', I, I, I, I, I, I, I, I, I, I, I, I, I, I, I, I,', I, I, I, I, I, I, I, I, I, I, I, I, I, I,', 1'1, I,',',', I 
~ 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9. 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 
\'-: True Mean or Median 

fo/Jl 



PRS 41 PARTIAL SU2 MARSSIM CALCULATION SHEET 

Sample --- - - SMDC . 
Standard : :. Area· . 

Deviation (s) Radlonucllde Clini'nu·p Objective Units Fai::t()r.: 
·. Ac"227+D: · ·,'.: .. 4.6 '· ·. · · (pCi/g). 0.97_·:. 
/.Am-241~ > 1 ~>:·· .. :,· .. ;·63_'>': · :.:r ·cpci/g)-· 
'.i: .. ·ce~141··JX :I''( ':-•:;:,:;;:?~·36:?)0/:.,r.'>.k> (pCI/g) .. <l.· 
:::::cs.~.~nfo:fi:'l't~r£1f!?.~~;a:a:~\:i~;;~};~.I::J~:(pcl@if1IW·:.:p~34~r0.: 
~;:f,ii~O!ii/<'a~~::~~~\';ii;Dl(/;,ti·~~~;;:;,.·l::':;:~(pCifg):~;:j-J.::;;~·tf?f!:¢~;,:; 
,:.l-:fo;',c~24:4i~:(:~ii'!Jiiitif:;;1:,r;~z:''}9J:,~,~:2:/m<pGJ/gf;:>!il.!:ti',\~~·¥.'~~i; 
,,;:: P~21 OtD·.;.<::I i,J;'i@{t/;..t;4~~/:'ii)'0itf ~i':-' {pCI/g)'ii_;';f:.;;j;:';i: .. ff.{~~:;; 
:::;: NP,237 :t:D -~-I::,Ji~f,;,'f4~t1 0:4ti~i,':'S~i:l ;~:;(pCI!g)'~;d '1il<{~:r,~;lr~>:r 
·:;::~~ ~;~;:N1·95:.:;~~.:~·f.( ~! ~ ~~:1~3~!~i2-~5~r:1: !~~;i~f· .~: b~:;i;{J)CIIQ)'~~~;~t·~~:~;;:~~/~~;~~:);j£:~ 
;::·::::i::Pu-23B.it:>:'c';:l~f:;;~t#~·~ss:;;::;:;f~l~k2l.•:~('{f:ltll9l:0:1'8}6;36.!!J'·ii 
:·:'Pu~239/240.ik:l,if~li~it~J!0:62:)HfS';E~):·l~).(pCI/g)~i;";l;;t,t;'i;;~~.:..;;<;;;j_;~ 
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Data Review and Validation 

The formal Data Review and Validation portion of this backfill 
package is not available, but will be included in the Data 
Report for PRS 41 Partial. 

August 18, 2005 
hn W. Nichols, Project Engineer 
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1.0 Introduction and. Summary 

1. 1 Introduction 

This data assessment has been prepared to describe the data quality for the PRS 41 

Partial verification samples. The work was· generally performed in compliance with the 

Statement of Work (SOW) issued February 3, 2005 and the Amendment dated June of 

2005; the Standard VSAP, Soils Verification Sampling & Analysis Plan, Final dated 

August 2004; technical direction, sample maps, and target parameters. provided by 

CH2M Hill Mound for the PRS 41 Partial 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 (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. 

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 packag~s 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 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. 

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 

J01 Duplicate RPD/radioloqical duplicate error ratio (DER) was outside the control limit. 

T04 Professional judgment was used to qualify the data. 
Analytical result is less than the associated MDC, but greater than the counting 

T05 uncertainty. 

T06 Analytical result is Less than both the associated counting uncertainty and MDC. 

MDC: minimum detectable activity 
RPD: relative percent difference 

This sampling effort is discussed in four sections: field quality assurance ·(QA) 

frequency, gamma spectroscopy, isotopic thorium, and isotopic uranium. The data 

validation of each of these types of analyses is discussed in the foliowing subsections. 

The validated results are presented in "R and V #1 Table" which immediately follows 

this report.· 

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. 
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2.1.1 Equipment Rinsates 

Equipment rinsate samples were not required for this sampling effort. The field team 

used a dry decon method and equipment along with the dry wipes that were used 

during the decon process were scanned in the field to monitor the decon process. 

2.1.2 Field Duplicates 

Field duplicates demonstrate that the collection technique was adequately precise. Two 

(2) field duplicates were collected for twenty-eight (28) field samples for a frequency of 

7.1 %. 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 two pairs, fourteen analytes were compared, making· 

a total of twenty-eight (28) comparisons. None of the comparisons 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 (MSs) and matrix spike duplicates (MSDs) 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 no matrix spikes/matrix spike duplicates were analyzed. 

2.1.4 Trip Blanks 

:,d Trip blanks are included in each shipping container used to transport samples for 

volatile analysis. This sampling effort did not include samples analyzed for volatile 

analytes. No trip blank was analyzed. 
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2.2 Gamma Spectroscopy 

The field team submitted thirty (30) samples for gamma spectroscopy analysis. The 

associated quality control result assessments are discussed in the following subsections. 

2.2.1 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. No 

blank contamination of the samples was detected. 

2.2.2 Laboratory Duplicates 

Laboratory duplicates are used to assess the sample analytical ,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. Both laboratory duplicates had RPDs below 

35%. No qualification of the data is required for isotopic thorium due to laboratory 

precision. 

2.2.3 Laboratory Control Spike 

Laboratory control spikes (LCS) are prepared to verify the sample analytical 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. 

2.2.4 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. 
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Twenty records (9.3% of the gamma spec records) had results qualified as estimated 

(J) with a re~son 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. Two (2) records (<1% of the 

gamma spec records) had 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. Twenty-eight (28) 

records (12% of the gamma spec records) had results qualified as nori-detect, , 

estimated (UJ) with a reason code T06. 

2.3 Isotopic Thorium 

The field team submitted thirty (30) 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. 

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. All laboratory blanks were non-detect. No blank contamination of the 

samples was detected. 

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. 
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Relative ·percent differences are considered non-calculable for duplicate· pairs where 

one _or both results were not detected or less than 2x the MDC. Jf 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. 

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. 

None of the isotopic thorium results required this qualification. 

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 isotopic thorium 

results required this qualification. 

Sample results with analytical results less than both the MDC and uncertainty were 

qualified as non-detect, estimated (UJ) with a reason code T06. None of the isotopic 

thorium results required this qualification. 

2.4 Isotopic Uranium 

The field team submitted thirteen (13) samples for isotopic uranium analysis. The 

associated quality control result assessments are discu'ssed · in :the • following 

subsections. 

Page 6 of9 

---

...... 



..... 

R&V #1 Report 

2.4.1 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 fo~ uranium analysis were withiri control 

limits. No qualifications to the usability of .the data are required ·based on the yield 

recoveries. 

2.4.2 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 wen~ non-detect for . 

uranium. No blank contamination of the samples was detected. 

2.4.3 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 

'':·3 for each analytical run. 

The Uranium-234 duplicate pair associated with the SDG . F5F080202 exceeded the 

RPD control limit of 35%. Uranium-234 samples results associated with this SDG were 

qualified as estimated (J) with a reason code J01. 

2.4.4 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 
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demonstrates that the laboratory method is acceptable. All LCS recoveries are within ... _, 

control limits and no qualifications to the data are required. ¥: 

2.4.5 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. 

Twelve (12) Uranium~235 records (92.3% of the isotopic uranium samples) had 

Uranium-235 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 

isotopic uranium 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. Uraniuril-235 

sample (7.7% of the isotopic uranium samples) had Uranium-235 results qualified as 

non-detect, estimated (UJ) with a reason code T06. 
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3.0 References 

Reference 1: Methods Compendium. Mound Plant, Miamisburg OH. Technical Manual 

MD-80045, Issue 2, January 2002. 

Reference 2: Data Validation. Science Application International Corporation. 

Technical Procedure-Data Management-300-7, Revision 5, February 2004. 

Page 9 of 9 



Rand V #1 Table page 1 of 8 

(see Rand V Report text for additional info) 

~~J!Sahf~i~:N~ine~ ~~J1socn~ :·Mhlil~cfN'£~ {P.:riai~~~rliaffi&: ~R~soit1~ ~tiii~iiirrtr TMoc~£. _.,)~~ujj~~~~$.'~ ·~·~lrr-!~'J',.:.] ... ~y~ ~f; . nitlt ~j Wa ~Qual fieli, Rira§~H";.CG<a~ 
isU1-PRS41-007 F5F080202 EML A-01-R LThorium-228 4.03 0.59 0.06 PCI/G I= --4 SU1-PRS41-007 IF5F080202 EML A-01-R- jThorium-230 2.27 0.36 0.03 PCI/G- = 
jSU1-PRS41-007 Tf=5F080202 i EML A-01-R IThorium-232 4.1i o.59! 0.02 PCI/G = i 
jSU1-PRS41-0.07 iF5F080202 EML A-01-R . Uranium 234 0.93! 0.18! 0.04!PCIIG J J01 i 
SU1-PRS41-007 1F5F080202 IEMLA-01-R Uranium 235 0.07 0.044! 0.028 PCI/G . J ·. T04 l 

iSU1-PRS41-007 IEML A-01-R 0.211 
.. 

I F5F080202 Uranium 238 1.13j 0.04 PCI/G = 
I--

I 

0.71 
i 

!SU1-PRS41-007 F5F080202 EPA 901.1 Actinium 228 2.29J 0.28 PCIJG· =· i 
!SU1-PRS41-007 F5F080202 I EPA 901.1 1 Bismuth 212 1.481 0.761 0.92iPCI/G J T04 

I 

------' ! 
!su1-PRS41-007 F5F080202 !EPA 901.1 !Bismuth 214. 0.81! 0.25; 0.18 PCI/G = I I 
j~~1-~-~~~ -og_?._,t,F._~.9~~Q.?_ i EPA 9~ ___ _js;_~~f!l...!~!-f ____ 0.04 7i __ _il_-.9.!?..~L __ 0.12JPCI/G UJ . T06 l· 

--i 
ISU1-PRS41-007 IF5F080202 I EPA 901.1 !Lead 212 1.731 o_3i 0.19iPCI/G = ! 

; 

!SU1-PRS41-007 !EPA 901.1 jLead214 
I 

0.77i 0.211 PCI/G ' i F5F080202 0.19 = I i I SU1-PRS41-007 IF5F080202 EPA 901.1 Potassium 40 11.8! 2.3! 0.9IPCI/G = 
IF5F080202 !EPA 901.1 

I 

-~ [SU1-PRS41-007 Radium 228 2.29! 0.521 0.25 PCI/G . -
!SU1-PRS41-007 F5F080202 !EPA901.1 Thallium 208 o.85! 0.161 0.08jPCIIG = --i 
i SU 1-PRS41-007 F5F080202 EPA 901.1 Thorium-232 2.291 0.52! 0.25 PCIIG = I 
SU1-PRS41-008 F5F080202 EML A-01-R Thorium-228 0.84! 0.17' 0.06 PCI/G = 

ISU1-PRS41-008 F5F080202 EML A-01-R Thorium-230 1:02 0.19 0.03 PCI/G = 
SU1-PRS41-008 · F5F080202 EML A-01-R Thorium-232 0.79! 0.16 0.02 PCI/G = I 

' 
SU1-PRS41-008 F5F080202 EML A-01-R Uranium 234 0.64i 0.14, 0.03 PCI/G J J01 

SU 1-PRS41-008 F5F080202 IEMLA-01-R Uranium 235 I 0.072i 0.046 0.018 PCI/G .· J oT04 I I 

SU1-PRS41-008 F5F080202 EML A-01-R Uranium 238 0.75i 0.15 0.01 PCI/G =·. 

SU1-PRS41-008 F5F080202 
I 

!EPA 901.1 !Actinium 228 0.47j 0.24. 0.23 PCI/G J T04 

1SU1-PRS41-008 F5F080202 !EPA 901.1 Bismuth 214 I 0.531 0.17 0.15 PCI/G = 
iSU1-PRS41-008 F5F080202 EPA 901.1 Cesium 137 0.013! 0.042! 0.087,PCIIG UJ T06 

SU1-PRS41-008 __ ~080202 IEPA901.1 Lead 212 0.48i 0.12 0.11 PCI/G = --
SU 1-PRS41-008 F5F080202 EPA 901.1 Lead 214 o.58! 0.16 0.11 PCI/G = I 

SU1-PRS41-008 F5F080202 EPA 901.1 Potassium 40 8.7j ' 1.7 0.71PCI/G = 
SU1-PRS41-008 F5F080202 EPA 901.1 Radium 228 0.471 0.22 0.23 PCI!G = 

_ SU1-PRS41-008 F5F080202 EPA901.1 Thallium 208 0.1741 0.069 O.D75 PCI/G = I 

SU1-PRS41-008 F5F080202 EPA 901.1 Thorium-232 0.47 0.22 0.23,PCI/G = 
SU1-PRS41-009 F5F080202 EML A-01-R Thorium-228 0.89 0.17 0.04 PCIIG = 
SU1-PRS41-009 F5F080202 iEMLA-01-R IThorium-230 0.9, 0.17 0.03 PCI/G = 

ISU1-PRS41-009 F5F080202 EMLA-01-R . Thorium-232 0.84! 0.17 0.01 PCI/G = 
SU1-PRS41-009 F5F080202 EML A-01-R Uranium 234 0.67 0.15 0.03 PCI!G J J01 

SU1-PRS41-009 F5F080202 EMLA-01-R Uranium 235 0.013 0.023 0.018 PCI/G UJ T06 

SU1-PRS41-009 F5F080202 EMLA-01-R I Uranium 238 0.671 0.15 0.01 PCI/G = 
SU1-PRS41-009 F5F080202 EPA 901.1 Actinium 228 0.871 0.33 0.23 PCI/G = 
SU1-PRS41-009 F5F080202 EPA 901.1 Bismuth 214 0.77! 0.21 0.15 PCI/G = 
SU1-PRS41-009 F5F080202 EPA901.1 Cesium 137 0.0041 0.044 0.087 PCI/G UJ T06 

SU1-PRS41-009 F5F080202 EPA 901.1 Lead 212 o.58l 0.15 0.15 PCI/G = 
SU1-PRS41-009 F5F080202 EPA901.1 Lead 214 o.52i 0.18 0.14 PCI/G = I 
SU1-PRS41-009 F5F080202 EPA901.1 Potassium 40 10.7 2.3 0.9 PCI/G = 
SU1-PRS41-009 F5F080202 EPA901.1 Radium 228 0.87 0.28 0.23 PCI/G I= 
SU1-PRS41-009 F5F080202 EPA 901.1 Thallium 208 0.268 0.084 0.091 PCI/G = 
SU1-PRS41-009 F5F080202 EPA 901.1 Thorium-232 I 0.87 0.28 0.23:PCI/G i= I 

I 

SU1-PRS41-010 F5F080202 EMLA-01-R Thorium-228 0.73 0.16 0.06 PCI!G = 
SU1-PRS41-010 F5F080202 EML A-01-R Thorium-230 0.89 0.17 0.04 PCI/G = 
SU1-PRS41-010 F5F080202 EMLA-01-R Thorium-232 0.77j 0.16 0.04 PCI/G = 

1SU1-PRS41-010 F5F080202 EMLA-01-R Uranium 234 0.87 0.18! 0.03;PCIIG J iJ01 

r:.: 

... 
;, . 
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/SU1-PRS41-010 

l§__u 1-PRS41-01 0 

iSU1-PRS41-010 

Uranium 235 

Uranium 238 

!Actinium 228 

:su1-PRS41-010 iEPA 901.1 Bismuth 214 

jsu1-PRS41-011 iF5F080202 iEML A-01-R jThorium-228 i 
lSU1-PRS41-011 IF5FOB0202 I EML A-01-R Thorium-230 I 
jSU1-PRS41-011 IF5F080202 IEMLA-01-R IThorium-232 I 
LSU1-PRS41-011 JF5F080202 iEML A-01-R Uranium 234 I 
ISU1-PRS41-011 !F5F080202 jEML A-01-R Uranium~ 
!SU1-PRS41-011 F5F080202 !EML A-01-R Uranium 238 

jsu1-PRS41-011 !F5F080202 I EPA 901.1 Actinium 228 I 
fSU1-PRS41-011 tF5F080202 I EPA 901.1 I Bismuth 214 
' iSU1-PRS41-011 F5F080202 EPA 901.1 Cesium 137 

!SU1-PRS41-011 F5F080202 EPA 901.1 Lead 212 

jsU1-PRS41-011 I F5F080202 I EPA 901.1 Lead 214 

SU1-PRS41-011 1
F5F080202 EPA 901.1 Potassium 40 

isU1-PRS41-011 F5F080202 !EPA 901.1 Radium 228 

SU1-PRS41-011 F5F080202 EPA901.1 Thallium 208 I 

ISU1-PRS41-011 F5F080202 EPA 901.1 Thorium-232 

jsU1-PRS41-012 iF5F080202 EML A-01-R Thorium-228 
' ISU1-PRS41-012 IF5F080202 EML A-01-R Thorium-230 

jSU1-PRS41-012 F5F080202 EMLA-01-R Thorium-232 

lSU1-PRS41-012 F5F080202 EML A-01-R Uranium 234 

SU1-PRS41-012 F5F080202 EMLA-01-R !uranium 235 I 
SU1-PRS41-012 F5F080202 EMLA-01-R Uranium 238 

SU1-PRS41-012 F5F080202 EPA 901.1 Actinium 228 

SU1-PRS41-012 F5F080202 EPA 901.1 Bismuth 214 

~SU1-PRS41-012 ' F5F080202 EPA 901.1 Cesium 137 

iSU1-PRS41-012 ,F5F080202 EPA 901.1 Lead 212 

SU1-PRS41-012 ,F5F080202 EPA 901.1 Lead 214 

SU1-PRS41-012 F5F080202 EPA 901.1 Potassium 40 

SU1-PRS41-012 F5F080202 i EPA 901.1 Radium 228 

SU1-PRS41-012 F5F080202 EPA 901.1 Thallium 208 

SU1-PRS41-012 F5F080202 EPA 901.1 Thorium-232 

SU1-PRS41-012D F5F080202 EMLA-01-R Thorium-228 

. SU1-PRS41-012D jF5F080202 IEMLA-01-R Thorium-230 

SU1-PRS41-012D IFsF080202 EMLA-01-R Thorium-232 

SU1-PRS41-012D F5F080202 EML A-01-R Uranium 234 

SU1-PRS41-012D F5F080202 EML A-01-R Uranium 235 

SU1-PRS41-012D F5F080202 IEMLA-01-R Uranium 238 

SU1-PRS41-012D F5F080202 I EPA 901.1 Actinium 228 

SU1-PRS41-012D F5F080202 EPA 901.1 Bismuth 214 

SU1-PRS41-012D IF5F080202 EPA 901.1 Cesium 137 I 
ISU1-PRS41-0120 F5F080202 !EPA 901.1 Lead 212 I 

' 

0.03 PCI/G 

0.03 PCI!G 

0.25 PCI/G 

0.14 PCI/G 

0.091 PCI/G 

0.11 PCI/G 

0.11 PCI/G 

0.8 PCI/G 

0.62 0.25 PCI/G 

0.87! 0.171 0.05!PCI/G 

1.23i 0.21 0.02 PCI/G 

0.691 0.14' 0.01 PCI/G 

0.83! 0.16 0.01 PCIIG 

0.0~21 0.032 0.017 PCI/G 

0.931 0.18, 0.02iPCI/G 

0.92 0.39 0.29 PCI/G 

0.74 0.23! 0.18 PCI/G 

-0.031 0.057 0.097 PCI/G 

0.56 0.17 0.18 PCI/G 

0.95, 0.2 0.14 PCIIG 

13.7 2.6 0.9 PCI/G 

0.921 0.341 0.29 PCI/G 

0.2271 0.089l 0.094 PCI/G 

0.921 . 0.34 0.29 PCI/G 

0.86! 0.17 0.05 PCI/G 

0.811 0.16 0.01 PCI/G 

0.9i 0.171 0.01 PCI/G 

0.71 0.151 0.03 PCI/G 

0.0541 0.04 0.034 PCI/G 

0.741 0.151 0.03 PCI/G 

0.86 0.34 0.22 PCI/G 

0.521 0.15 0.14 PCI/G 

-0.01 0.047 0.091 PCI/G 

0.75! 0.15 0.15 PCI/G 

0.64 0.15 0.12 PCI/G 

11 2.1 .0.8 PCI/G 

0.86! 0.28 0.22 PCI/G 

0:2471 0.08 0.09 PCI/G 

0.86 0.28 ·0.22 PCI/G 

1.22 0.23 0.04 PCIIG 

1.09 0.21 0.03 PCIIG 

1.071 0.21 0.03 PCIIG 

0.791 0.17 0.02 PCI/G 

0.061! 0.043 0.03 PCI/G 

0.7 0.15 0.02 PCIIG 

0.76 0.33' 0.34 PCI/G 

0.66J 0.2 0.17 PCI/G 

-0.016, 0.048 0.087 PCI/G 

0.69! 0.16 0.12 PCI/G 
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[SU1~PRS41::012Dj"F-5F0802o2 EPA 901.1 Lead 214 !-o-:ssr o.11i o.15!PcltG ·!= l 
Lsu1-PRS41-012D IF5F080202 EPA 901.1 'Potassium 40 ! ~~----~ oo_.4·48i!PPCCII//GG j= ; I 
isu1-PRS41-012D jF5F080202 !EPA901:1 Radium228 i · 0.76; · · 0~29i 1=- r --~ 
~~_!.:_PR~41-012D IF5F080202 jEPA 90!:.!. ___ 1rhallium 208 J 0.3o5i o.o9j o.oniPCI/G ~--:---j 
iSU1-PRS41-012D IF5F080202 iEPA 901.1 Thorium-232 I 0.76! 0.29l 0.44!PCI/G 1 
!Su1-PRS41-013 !F5F080202 1 EML A-01-R 'Thorium-228 ! 0.62' 0.15! 0.05iPCI/G i= l 
!SU1-PRS41-013 _j_F5F080202 !EML A-01-R Thorium-230 1.04i 0.2j 0.03J,·PCI/G j.:__ ___j

1

, 

lsU1-PRS41-013 !F5F080202 EMLA-01-R 
1
Thorium-232 i 0.53\ 0.131 0.02lPCI/G i= 1.. ! 

iSU1-PRS~1_:~-~--I£_?£080202 .EMLA-01-R !Uranium 234 i 0.81! __ 0.17i ___ 0.01jPCIIG__!_J_____ !J01 i 
!SU1-PRS41-013 !F5F080202fE"MLA-01-R !Uranium 235 : 0.081! o.o5i 0.018:PCI/G iJ IT04 ~ 
~§.~!:~f3S4].:2].~.J~-~~~q~q~_l§~!::.!'-..:Q.!.:~j-~aniur:!:1_~3~---~------o.76~-----q.J.§j ____ ..QJJ2!Pclt~-----l~-----r------------.J· 
!SU1-PRS41-013 jF5F080202 !EPA 901.1 Actinium 228 ! 0.48i 0.251 0.23!PCI/G :J · jT04 I 
fSU"1-PRS41-013 JF5F080202 !EPA 90U-fi3ismuth 214 . 0.46! 0.16i 0.151PCIIG · ! 
\su1-PRS41-013 !F5F080202 !EPA 901 1 icesium~- -0 016i 0 049l 0 088iPCI/G iuJ iro6 

l~U1-PRS41-013 ~F5FO~EPA 901.1 Lead 212 j 0.4\ 0.11! ~.12lPCII~=:f_. ____ -ii ___ --;i 
!SU1-PRS41-013 jF5F080202 !EPA 901.1 Lead 214 i 0.46i 0.16J 0.11lPCI/G I: I i 

-;!;_ ----1 
!su1-PRS41-013 IF5F080202 EPA901.1 Potassium40 9.2! 1.8! 0.9!PCI/G I= I ~.'' 
(§_y1-PRS41-0f3 F5F080202 EPA 901.1 Radium 228 t- 0.48i 0.231 0.23!PCI/G _I= I 
~~~-PRS41-013 F5F080202 I EPA 901.1 Thallium 208 i o.13i 0.1! o.o7!PCI/G IJ iro4 

!SU1-PRS41-013 F5F080202 EPA 901.1 Thorium-232 I 0.48! 0.23! 0.23lPCI/G = I 

... 
.;~ -

·'-· 

I 

iSU1-PRS41-014 lF5F080202 EMLA-01-R Uranium 235 i 0.038! 0.0371 0.02iPCI/G !J T04 I 
~RS41-014 · F5F080202 IEMLA-01-R Uranium 238 ! 0.911 0.19j 0.02iPCI/G j= I ! 

iSU1-PRS41-014 F5F080202 EPA901.1 Cesium137 -0.021i 0.042! 0.08PCI/G UJ · T06 

SU1-PRS41-014 F5F080202 EPA 901.1 Lead 212 I 0.451 0.12i 0.13IPCI/G = 

lSU1-PRS41-014 F5F080202 EPA901.1 Lead214 I 0.471 _ 0.141 0.13 PCI/G = 
jSU1-PRS41.014 1F5F080202 EPA901.1 Potassium40 12.2! 2.31 0.6iPCt/G = 
ISU1-PRS41-014 IF5F080202 EPA901.1 Radium228 I 0.6! 0.271 0.32PCI/G = 
SU1-PRS41-014 F5F080202 EPA901.1 Thallium208 j 0.1711 0.0771 0.068IPCI/G ·I= 

iSU1-PRS41-014 iF5F080202 EPA901.1 Thorium-232 l 0.61 0.27i 0.32 PCI/G = 

SU1-PRS41-015 IF5F080202 EML A-01-R Thorium-228 I 1.131 0.21! 0.04iPCIIO I= 
I SU1-PRS41-015 F5F'080202 EML A-01-R Thorium-230 1.01j . 0.19 0.021 PCI/G = 
ISU1-PRS41-015 F5F080202 EMLA-01-R Thorium-232 ! 1.091 0.2 0.02 PCI/G I= 
SU1-PRS41-015 F5F080202 EML A-01-R Uranium 234 0.84! 0.17! 0.03 PCI/G J J01 

SU1-PRS41-015 F5F080202 EML A-01-R Uranium 235 i 0.0391 0.034 0 .. 017 PCI/G J T04 

SU1-PRS41-015 F5F080202 EML A-01-R Uranium 238 I 0.871 0.17 0.02 PCI/G = 

SU1-PRS41-015 F5F080202 EPA 901.1 Actinium 228 0.841 0.37 0.33 PCI/G ! = 

SU1-PRS41-015 F5F080202 EPA 901.1 Bismuth 214 0.46! 0.171
1 

0.14 PCI/G I= I 
~~~~~~~~~~~,~~~~~-r~~~---l----~~~~--~~-~~,~~-~--+--------~-------~ 
ISU1-PRS41-015 F5F080202 EPA 901.1 Cesium 137 I -0.014 0.0441 0.081 PCI/G UJ . T06 I 
SU1-PRS41-015 F5F080202 EPA 901.1 Lead 212 0.64! 0.16 0.15 PCI/G I= 
SU1-PRS41-015 F5F080202 EPA 901.1 Lead 214 0.651 0.19 0.16jPCIIG I 
jsU1-PRS41-015 F5F080202 EPA 901.1 Potassium 40 181 3.1 0.7iPCI/G 

jSU1-PRS41-015 F5F080202 EPA901.1 Radium228 0.84i 0.321 0.29PCI/G 

!SU1-PRS41-015 F5F080202 !EPA 901.1 Thallium 208 0.144! 0.083, 0.11 PCI/G J !T04 

I SU1-PRS41-0~ F5F080202 EPA 901.1 Thorium-232 I 0.8~ ____ __:::0·:.=3=:2! _ __:::0·:.=29=r-P.=.C::..I/G=--+I =--------+-------~1 
~.=.S.=.U::..1-::..P~R-=-S~4::..1--=-0~16~~1.::..F5~F~0-=-8::..02~0:.=2~E~M~L~A~--=-0~1-~R~~T~ho~r~iu~m-~-2~2~8_[ _____ ~1-~05_,! _____ o~·~21~i ___ o_._o5~~-PC_I_IG __ ~!= ________ j~----~' 
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JSU1-PRS41-016~ F5F080202 IEMLA-01-R I Thorium-230 l 1.221 0.241 O.O~CI/G 
iSU1-PRS41-016 IF5F080202 EML A-01-R !Thorium-232 J 0.96i o.2L O.O~PCI/G 
t-

-IF5F080202 
.., 

I 0.831 0.16! 0.02iPCI/G lSU1-PRS41-016 EML A-01-R I Uranium 234 
I Lsu1-PRS41-016 IF5F080202 EML A-01-R I Uranium 235 I o.o88: 0.048j 0.025!PCI/G 

l SU1-PRS41-016 IF5F080202 i Uranium 238 
I 

o.86i 0.16! O.O~PCI/G EML A-01-R I 
iSU1-PRS41-016 iF5F080202 !EPA 901.1 !Actinium 228 

; 
1.16i 0.51 1 0.37!PCI/G i ;- I i 

I 

F5F080202 I EPA 901.1 
! I !SU1-PRS41-016 

I I 
1.41PCI/G !Radium 224 I 2.5! 1.6, 

!SU1-PRS41-016 IF5F080202 I EPA 901.1 .Radium 228 t 
1.16; 0.45i 0.35!PCI/G 

I 
!EPA 901.1 !Thallium 208 0.33\ ·o.o8 PCIIG ISU1-PRS41-016 F5F080202 0.1 

j SU 1-PRS41-016 F5F080202 IEPA901.1 lrhorium-232 1.1~ 0.451 0.35 PCI/G 
r--

IF5F080202 IThorium-228 I 0.31 iSU1-PRS41-017 EMLA-01-R 1.71i 0.05:PCI/G 

[sU1-PRS41-017 IF5F080202 jEML A-01-R !Thorium-230 ul I 
0.02 PCI/G 0.22i 

lsU1-PRS41-017 I I 
F5F080202 j EML A-01-R Thorium-232 1.731 0.31 0.02 PCI/G 

jSU1-PRS41-017 !F5F080202 EMLA-01-R Uranium 234 0.9! 0.17, 0.03 PCIIG 

[SU1-PRS41-017 F5F080202 IEMLA-01-R Uranium 235 0.038! 0.0341 0.017 PCIIG 

iSU1-PRS41-017 F5F080202 IEMLA-01-R Uranium 238 I 1.03! 0.19! 0.02 PCI/G I 

isU1-PRS41-017 F5F080202 EPA 901.1 Actinium 228 1.29! 0.51! 0.31 PCI/G ,_ 
0.74! l SU1-PRS41-017 IF5F080202 EPA 901.1 Bismuth 214 0.18 0.16 PCI/G 

SU1-PRS41-017 F5F080202 EPA 901.1 !cesium 137 -0.044! 0.041 0.072 PCI/G 

SU1-PRS41-017 F5F080202 ,EPA 901.1 Lead 212 1.21! 0.2! 0.12 PCI/G 

SU1-PRS41-017 ~08~02j EPA 901.1 Lead 214 0.571 0.161 0.141PCI/G 

SU1-PRS41-017 F5F080202 !EPA 901.1 Potassium 40 
--n-1" 

2.11 1 PCI/G 10.4, 

SU1-PRS41-017 F5F080202 ! EPA 901.1 !Radium 228 1.29i 0.441 0.31 PCI/G 

SU1-PRS41-017 F5F080202 EPA 901.1 Thallium 208 0.431 0.11! 0.08 PCIIG 

isU1-PRS41-017 F5F080202 EPA 901.1 Thorium-232 1.291 0.441 0.31 PCI/G 

SU1-PRS41-018 F5F080202 EMLA-01-R Thorium-228 0.64! 0.14 0.05 PCI/G 

SU1-PRS41-018 F5F080202 IEMLA-01-R Thorium-230 1.021 0.19! 0.04 PCI/G 

iSU1-PRS41-018 F5F080202 EMLA-01-R Thorium-232 I . I 
0.13 0.03 PCI/G ! 0.561 

lSU1-PRS41-018 F5F080202 EMLA-01-R Uranium 234 0.821 0.16 0.02 PCI/G 

SU1-PRS41-018 F5F080202 EMLA-01-R Uranium 235 0.061i 0.04 0.026 PCI/G 

SU1-PRS41-018 F5F080202 EMLA-01-R I Uranium 238 0.72! 0.15 0.021PCI/G 

SU1-PRS41-018 F5F080202 EPA901.1 !Bismuth 214 0.871 0.26 0.18 PCIIG 

SU1-PRS41-01B F5F080202 EPA 901.1 !cesium 137 -0.053! 0.047 0.067 PCI/G 

SU1-PRS41-018 F5F080202 EPA 901.1 Lead 212 0.651 0.14 0.13 PCI/G 

SU1-PRS4t-018 F5F080202 EPA901.1 Lead 214 0.711 0.22 0.17 PCI/G 

SU1-PRS41-018 F5F080202 EPA901.1 Potassium 40 12.8! 2.5 0.8 PCI/G 

SU1-PRS41-018 F5F080202 EPA 901.1 Thallium 208 0.132i 0.085 0.096 PCI/G 

ISU2-PRS41-019 F5F080202 EMLA-01-R Thorium-228 0.4si_ 0.12 0.06 PCI/G 

SU2-PRS41-019 F5F080202 EMLA-01-R Thorium-230 0.761 0.16 0.03 PCI/G 

SU2-PRS41-019 F5F080202 IEMLA-01-R Thorium-232 0.411 0.11 0.03 PCI/G 

SU2-PRS41-019 F5F080202 EPA 901.1 Bismuth 214 0.47i 0.18 0.12 PCI/G 

SU2-PRS41-019 F5F080202 EPA 901.1 Cesium 137 0.002i 0.0381 0.072 PCI/G 

iSU2-PRS41-019 F5F080202 EPA 901.1 Lead 212 I 0.309! 0.098 0.12 PCIIG 

ISU2-PRS41-019 F5F080202 EPA901.1 Lead 214 o.58! 0.14 0.13 PCIIG 

ISU2-PRS41-019 F5F080202 EPA 901.1 Potassium 40 9.41 2.1 0.6!PCI/G 
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[SU2~RS41-o19["FsFo8o2o2 !EPA 9011 !Thallium 2o8 T o 1681 o o1l o o59iPCIIG 

l§.!:!2-PRS41-020 i -'r 
F5F080202 !EML A-01-R !Jhorium-228 

. i 
0.03iPCI/G I 0.53: 0.12; 

~5F080202 I EML A-01-R ! SU2-PRS41-020 -~ 
iS~_?-PRS41-020 __ _i 

i SU2-PRS41-020 l 
lsU2-PRS41-020 1 
!SU2-PRS41-020 I 

F5F080202 IEML A-01-R 

F5F080202 jEPA 901.1 
-t· 

F5F080202 !EPA 901.1 

isli2-PRS41~o I 
_!:_5F080202,EPA 901.1 

F5F080202 EPA 901.1 

Thorium-230-
i 
! 

•i 
Thorium-232 ' Bismuth~ 
Cesium 137 i 
Lead 212 I 

! 

kead 214 ' I 
' 

0.871 0.17i - 0.02 PCI/G 

0.11! 0.461 0.02 PCIIG 

0.761 0.19: 0.15-PCI/G 

-o.oo9l 0.041 0.0741PCI/G 

0.42! 0.12! 0.13 PCI/G 

0.64! 
--r-

0.14!PCIIG 0.18! 

1 
I= 
' = 

= 

= 

= 

UJ 

= 

= 

I 
I 

I --
I 
i 

·!T06 ,. 
! 
' .. , 
I 

; 

I 
I 

l 
I 
i 

I 
! 

...; 
I 

~.!:!_2-PRS41-020 IF5F080202 !EPA 901.1 \Potassium 40 ! 9.7j 2\ 0.6!PCIIG -I= 
~2-PRS41-020 !F5F080202 I EPA 901.1 !Thallium 208 r 0.142i 0.06; D.1TPCIIG '= i . ! 

[~~~~£'_f3S41-_g~-----[!::~_F08_9~02 4EM~.:~1-R .J"!hor~_m-228 -+----<?_:~§~-------~~+---.Q;.Q?~S.!£Q__ -=------------~--------------.J 
iSU2-PRS41-021 JF5F080202 iEML A-01-R IThorium-230 1 0.83L 0.18: 0.04IPCIIG = i ! 
jSU2-PRS41-021 jF5F080202 IEML A-01-R tThorium-232 i 0.47! 0.131 0.03!PCIIG = I i 
\SU2-PRS41-021 IF5F080202 EPA 901.1 Bismuth 214 i 0.531 0.141 0.13,PCIIG = I ! 
@.u2-PRS41-021 ~F080202 EPA901.1 Cesium137 I o.oo8\ 0.0381 o.083PCI/G luJ 

1
1T06 _ _j 

lsu2-PRS41-021 !F5F080202 I EPA 901.1 Lead 212 I o.34l . o.1j o.12IPc~:· i 
lsu2-PRS41-021 F5F080202 I EPA 901.1 Lead 214 0.741 0.16! o.o9]PCI/G = I 1 

SU2-PRS41-021 F5F080202 EPA 901.1 Potassium 40 I 10.2l 1.9! 0.8 PCIIG = ! 1 

!SU2-PRS41-021 F5F080202 EPA901.1 Thallium208 i 0.123, 0.0711 0.068PCI/G JT04 j 
fSu2-PRS41-021D IF5F080202 EMLA-01-R Thorium-228 0.51! 0.131 o.o41PCI/G = i 
!SU2-PRS41-0210 F5F080202 EMLA-01-R Thorium-230 I 0.971 0.19i 0.03jPCI/G = i 
isu2-PRS41-021D F5F080202 EMLA-01-R Thorium-232 i 0.5\ 0.12l o.o3IPCI/G = I 
~2-PRS41-021D 1

F5F080202 EPA 901.1 Bismuth 214 0.651 0.21 0.15iPciJG = 

lsu2-PRS41-021D F5F080202 EPA901.1 Cesium 137 I -0.034! 0.049! 0.081.!PCIIG UJ IT06 

isu2-PRS41-021D F5F080202 EPA 901.1 Lead 212 0.31! 0.13 0.13 PCI/G · = 

jSU2-PRS41-021D F5F080202 EPA 901.1 Lead 214 0.61! 0.17 0.12 PCI/G = 

I 
! 

' 

!sU2:_PRS41-021D F5F080202 EPA 901.1 Potassium 40 7.8! 2. 0.81PCIIG · =. I . i 
iSU2-PRS41-022 F5F080202 EMLA-01-R Thorium-228 I 0.51 0.131 -0.05;PCIIG != ----~--1,~-------l! 
SU2-PRS41-022 F5F080202 EML A-01-R Thorium-230 1.03 0.21! 0.02! PCI/G I= · 

iSU2-PRS41-022 F5F080202 EML A-01-R Thorium-232 0.481 0.13! 0.03 PCI/G = 

isU2-PRS41-022 F5F080202 EPA 901.1 Actinium 228 0.52J 0.291 0.26 PCI/G J T04 : 
lsu2-PRS41-022 FSFOB0202 EPA 901.1 Bismuth 214 I 0.74 0.171 0.13IPCIIG = 

!SU2-PRS41-022 F5F080202 EPA 901.1 Cesium 137 0.049 0.045 0.096 PCi/G U T05 ! 

!SU2-PRS41-022 F5F080202 EPA-901.1 lead 212 0.38 0.131 0.13!PCI/G = 

jSU2-PRS41-022 F5F080202 EPA 901.1 Lead 214 0.75 0.18! 0.12iPCI/G = 

iSU2-PRS41-022 F5F080202 EPA 901.1 Potassium 40 9.2 2! 1 PCI/G = i 
SU2-PRS41-022 F5F080202 EPA901.1 Radium 228 0.52 0.27 0.27IPCI/G J iT04 

SU2-PRS41-022 F5F080202 EPA 901.1 Thorium-232 0.52 0.271 0.27 PCI/G J T04 

'SU2-PRS41-023 F5FOB0202 EMLA-01-R Thorium-228 I 0.58 0.13 0.03 PCI/G = 

SU2-PRS41-023 'F5F080202 EML A-01-R Thorium-230 0.92 0.18 0.02 PCI/G = 

SU2-PRS41-023 F5F080202 EMLA-01-R Thorium-232 I 0.471 0.12 0.02 PCI/G = 

SU2-PRS41-023 f5F080202 EPA 901.1 Bismuth 214 0.46 0.18 0.15 PCI/G = 

SU2-PRS41-023 F5F080202 EPA 901.1 Cesium 137 -0.039 0.04 0.062 PCI/G UJ lro6 

jSU2-PRS41-023 F5F080202 EPA901.1 Lead212 0.4 0.13 0~18PCI/G = 

;sU2-PRS41-023 F5F080202 EPA901.1 lead214 0.61 0.17 0.14PCI/G = 

!SU2-PRS41-023 F5F080202 EPA 901.1 Potassium 40 12.4 2.4 . 0.8 PCI/G = 

~-PRS41-023 F5F080202 EPA901.1 Thallium208 0.161 0.077' 0.07PCI/G = 

jSU2-PRS41-024 FSF080202 EMLA-01-R Thorium-228 0.68 0.15 0.04 PCI/G = 
SU2-PRS41-024 F5F080202 EMLA-01-R Thorium-230 0.84 0.17 0.02 PCI/G = ! 

Lsu2-PRS41-024 F5F080202 EML A-01-R Thorium-232 0.65 0.141 0.02 PCI/G = I 

! 

l 

I 
~~S~U~2~-P~R~S~4~1~-0~2~4 __ LjF~5~F_0~8~0~20~2~E~P~A~90~1~.1~~B=is~m~ut~h~2~1~4~.--~0~.4~9LI _____ ~o~.1~6~!--~o~.1~2~iP~C~I~/G~-LI= ________ ~l~----~l 

,-

---

-.r.; .. 

\:.: 
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fsu2-PRS41-024 lF5F0802o2TEPA901.1-Icesium 137 -o.oo3f_~_ 0.079;-IP_C_II_G __ .,.--t·_u_J_--_----~--+-'T~0~6-__ -;i 
i SU2-Pf3.S41-024 ! F5F080202 I EPA 901.1 -~Lead 212 0.336!_ 0.092j 0.094[_P__;.C_IIG_-+----+I 

!_~U2-~~~ 1-024 lF5F080202 1 EPA 901.1 J Lead 214 l _ _Q;_-'-4"'+1 i ___ o:..:.·c...:12=t-! ----=o-'.1+IP-'C:..:.IIcc:Gc...._-+-------+-----1 
jSU2-PRS41-024. IF5F080202 I EPA 901.1 Potassium 40 ! 7.5l 1.5! 0.5lPCI/G i= ! 
isll2-PRS41-0Z5 1F5Fo80272 .EMLA=01-R Thorium-228 ! 0.46! o.1j o.o2!PcltG I= ! ! 
!_SU2-PRS41-02S ! F5F080272 \EML A-01-R iThorium-230 0.82i 0.151 0.02!PCI/G I= j j 
\SU2-PRS41-025 ~080272 jEMLA-01-R j'Thorium-232 ,!-- 0.415! 0.097! 0.012iPCI/G [=_ 1

1 
l 

jSU2-PRS41-025 jF5F080272 I EPA 901.1 ,Actinium 228 0.26! 0.22J . 0.24IPCI/G IJ .T04 ! 

!su2-PRS41-025 IF5F080272 I EPA 901.1 !Bismuth 214 I 0.68! 0.18; o.dPCI/G i= I , 
------------~----~-------~----- .., _________ ---. ----t------ ---· 

:SU2-PRS41-025 jF5F080272 tEPA901.1 !Cesium 137 l 0.027! 0.043! 0.089iPCI/G !UJ !T06 ) 

[SU_~:~RS41-0_?_? __ --!~?£Q_~02~3_-+~P~9__!:_~---~.!:~~-~~~---·r-··----~~f?._~~------q_._9~~-- O.O~~j£'CI/~ __ j_:: ____________ J _____ ~ 
}SU2-PRS41-025 IF5F0802.!2 !EPA901;_1 1Lead214 

1 
0.66!_ 0.15j . 0.13!PCI/G I= l ! 

!su2-PRS41-025 IF5F080272 jEPA901.1 IPotassium40! 11.5i 2.21 uiPCI/G · i ' 
!su2-PRS41-025 !F5F080272/EPA901.1 'Radium228 0.26! 0.22! 0.23[PCI/G IJ 1To4 I 
lSU2-PRS41-025 IF5F080272 I EPA 901.1 Thallium 208 I 0.138[ __ Q;!>74! 0.067!PCI/G 1::! ____ jT04 ____ . 

lsu2-PRS41-025 iF5F080272 iEPA901.1 IThorium-2321 0.261 0.22j 0.23!PCIIG !J iT04 

!SU2-PRS41-026 1F5F080272 IEMLA-01-R Thorium-228 1.06! 0.171 o.~!PCIIG I= I 
-rsu2-PRS41-026 t5F080272 !EMLA-01-R IThorium-230 l 1.511 0.22! o.o2iPCIIG I= 

lsu2-PRS41-026 -IF5F080272 IEMLA-01-R IThorium-232 H6i o 11! o o2!PCI/G I= 

fSU2-PRS41-026 
··- l 

IF5F080272 EPA 901.1 iActinium 228 1.191 0.41 0.26!PCI/G I= I ! SU2-PRS41-026 ! F5F080272 I EPA 901.1 I 0.95! 0.251 .0.18\PCI/G l= Bismuth 214 ! 
iSU2-PRS41-026 I F5F080272 i EPA 901.1 Cesium 137 -0.008i 0.06 0.12iPCI/G · iuJ !To6 

I SU2-PRS41-026 
I 

0.92i ' F5F080272 EPA 901.1 Lead 212 ! 0.17 0.11 PCI/G ___!.:... 
r 

IF5F080272 I 1.01 i 0.19iPCI/G ·I= i lSU2-PRS41-026 EPA 901.1 Lead 214 0.23 

!SU2-PRS41-026 F5F080272 EPA 901.1 Potassium 40 I 17.3! 2.9l 0.91PCI/G I= I 
I SU2-PRS41-026 1.19l 0.311 

I I F5F080272 EPA 901.1 Radium 228 0.26.PCI/G J= I 

j SU2-PRS41-026 --~F080?72 EPA~01.1 __ Thall_ium 20~-+-0.26+-- 0.1 o.o8iPc~:_ ___ ~_L 
ls-U2-PRS41-026 F5F080272 EPA 901.1 Thonum-232 1.19; 0.311 0.26 PCI/G I= ., 

ISU2-PRS41-027 F5F080272 EMLA-01-R Thorium-228 0.66! 0.13! 0.03!PCI/G = 

I SU2-PRS41-027 F5F080272 EMLA-01-R · Thorium-230 I 1.041 0.18 0.03 PCI/G = 
I 

0.61! 0.13\ o.o2iPCI/G I= iSU2-PRS41-027 F5F080272 EML A-01-R Thorium-232 

!SU2-PRS41-027 jF5F080272 EPA 901.1 !Bismuth 214 0.641 I 0.14 PCI/G I= I Too 

0.19; 

i SU2-PRS41-027 F5F080272 EPA 901.1 Cesium 137 -0.009! 0.04! 0.075 PCI/G IUJ 

! SU2-PRS41-027 IF5F080272 !EPA 901.1 
I 

0.111 0.11 PCI/G 

I Lead 212 0.48i = 

l SU2-PRS41-027 F5F080272 EPA 901.1 Lead 214 l 0.621 0.17 0.13,PCIIG 1: i SU2-PRS41-027 F5F080272 EPA 901.1 Potassium 40 10.31 2.11 0.8 PCI/G 

Jsu2-PRS41-027 F5F080272 EPA 901.1 Thallium 208 0.1711 0.077 0.066iPCI/G = 

l 
i 

' 
i 
! 

I 
; 

i 
! 
i 
I 
! 
i 
! 
I 

I 

I 

i 
! 
l 
J 
I 

jSU2-PRS41-028 F5F080272 EMLA-01-R Thorium-228 0.69. 0.14! 
I 

0.03 PCI/G 1 = I 
!SU2-PRS41-028 · F5F080272 EML A-01-R Thorium-230 I 0.91 0.1y~;CI/~-1= I 

I I 

ISU2-PRS41-028 iF5F080272 EMLA-01-R Thorium-232 0.71! 0.14j 0.01 PCI/G = l 
!SU2-PRS41-028 F5F080272 EPA 901.1 Actinium 228 I 0.571 0.25 0.251PCI/G = i 
! SU2-PRS41-028 F5F080272 EPA 901.1 Bismuth 214 0.53! 0.151 0.12 PCI/G i= i 
isU2-PRS41-028 F5F080272 EPA 901.1 Cesium 137 0.0341 0.045 0.09 PCI/W_UJ T06 J 
~-SU2-PRS41-028 F5F080272 EPA 901.1 Lead 212 0.451 0.12 0.13 PCI/G != ! 
I SU2-PRS41-028 F5F080272 EPA 901.1 Lead 214 o.55i 0.141 0.1 PCIIG = I ! 
JSU2-PRS41-028 F5F080272 EPA 901.1 Potassium 40 7.9 1.7 0.5 PCI/G = l 
I 

0.221 
I I i SU2-PRS41-028 F5F080272 EPA 901.1 Radium 228 0.57 0.25IPCI/G = ! 

I SU2-PRS41-028 F5F080272 EPA 901.1 Thallium 208 0.122 0.064 0."056 PCI/G J T04 ! 
I SU2-PRS41-028 F5F080272 EPA 901.1 Thorium-232 0.57 0.221 0.25jPCIIG i= l 
JSU3-PRS41-001 IEML A-01-R I 0.069\ 0.0191PCIIG 

I ! I 

F5F080272 Thorium-228 0.242t J.::._ I ! 
1-- I I 

IF5F080272 o.58l 
I 

i ! 
lSU3-PRS41-001 EML A-01-R Thorium-230 0.12j 0.01,PCI/G != I 
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!stJ3-PRS41-0o1--rf5Fo80272 EML A-01-R Thorium-232 0.399! o.0921 o.o11!PcltG I= I 

page 7 of B 

-, 
l 
! 

isu3-PRS41-001 !F5F080272 I1EPA 901.1 Bismuth 214 0.48i 0.131 o.o7lPCI/G l= ' 

!su3-PRS41-001 !F5F080272 EPA 901.1 I cesium 137 -o.o~j 0.025! 0.045!PCIIG ~------.....,. i,_T-'-06'------ I 
lsu3-PRS41-001 IF5F080272 jEPA901.1 !Lead212 0.123' 0.0761 0.1

1

1PCIIG IJ !ro4 ·1 
fSU'3-PRS41-001 jF5F080272 !EPA 901.1 ILead 214 0.36~ 0.111 0.1

1
PCI/G 1: i 

!su3-PRS41-001 iF5F080272 !EPA 901.1 ,Potassium 40 5.41 1.21 0.6
1
PCIIG 1- I 

~U3-PRS41-001 1
F5F080272 iEPA 901.1 !Thallium 208 0.092l __ O:,Q_~ 0.051IPCIIG j,:' ____ ~--:-1. j · 

!SU3-PRS41-002 ,F5F080272 IEMLA-01-R IThorium-228 
1 

0.92! 0.171 o.o1IPCI/G I= J. i 
i I I I I I-t I ' 
iSU3-PRS41-002 F5F080272 !EMLA-01-R IThorium-230 i 0.85! 0.161 0.02IPCI/G != ! i \.....-. . . . --L·-------..,..--~ . ' _.. J 

:SU3-PRS41-002 !F5F080272 iEMLA-01-R !Thorium-232 ! 1.02: 0.18! 0.01!PCIIG 1=. . . l. ! 
\ SU3-PR~41 :Qg_? __ [_Fji__FJl_~Q_272_J EPA 901. ~---J~~smuth ~!__~J __ __Jl_~~-----_!2:_1_~ _ _Q:!~~~-~~---.l-~---· __ _j ___________ j 
lSU3-PRS41-002 !F5F080272 jEPA 901.1 !Cesium 137 l -0.005: 0.053! 0.11\PCI/G UJ iT06 _! 
iSU3-PRS41-002 IF5F080272 !EPA 901.1 kead 212 0.74! 0.17! 0.16JPCIIG l 
!SU3-PRS41-002 IF5F080272 :EPA 901.1 !Lead 214 0.48i 0.2

1 
0.161PCIIG 

1 
.I 

lSU3-PRS41-002 F5F080272 EPA 901.1 Potassium 40 24.1! 3.7, 0.9

1

PCIIG I= I 
!SU3-PRS41-002 F5F080272 EPA 901.1 !Thallium 208 0.239! 0.092! 0.09 PCIIG I= ! • 
~-',S:..:U:..:3....:-P....:R..:..S::...4....:1-=-0c.:.0.::.3-t.:...F.::.5F....:0:..:8..::.02=-7:..:2~E::..:M...:...L.:...A:..:-....:0.:...1-....:R-t...:..T~ho::..:n::.:·u....:m....:-2:..:2c.:.8--+--=.::0::..:.4c.:.3i--l-___::.:.0::..:_1:.::1+-i _ _:0:.:..0:..:3+!P....:C::..:I:..:/G=---i------+----·i. 

! SU3-PRS41-003 F5F080272 • EML A-01-R Thorium-230 0.541 0.131 o:o1,j_P_:C:..;.IIc..::G=----+-= ----l--------i 

I SU3-PRS41-003 I F5F080272 I EML A-01-R 1 Thorium-232 0 327i 0 0931 0 015 PCIIG !-·----:-----{ 
lsu3-PRS41-003 F5F080272. EPA 901.1 !Bismuth 214 I 0.35 0.13! 0.13!PCIIG I= I i 
lsu3-PRS41-003 FSF080272 EPA 901.1 Cesium 137 I o.o1sj 0.029! o.o6sipcf1G UJ .1To6 
1SU3-PRS41-003 F5F080272 EPA 901.1 Lead 212· ! 0.18. 0.11 0 .. 1 PCIIG J · T04 

iSU3-PRS41-003 F5F080272 EPA 901.1 Lead 214 ! 0.451 0.12! 0.08,PCIIG +------'-+~------11 
lSU3-PRS41-003 F5F080272 EPA 901.1 !Potassium 40 8.6! 1.71 0.4,PCIIG = I 
isu3-PRS41-003 IFSF080272 EPA 901.1 Thallium 208 ! o.o8s! o.04i o.o61PCIIG I= 1 i 
rS-U-3--P-R-S-41_-0_04-~I-F5_F_0_80_2_7_2~i-EM_L_A_-0_1--R-+('T_h_o-riu-m--2-2-8-rl---o.-82~~----0-.1-4rl ---0.-03,~[-IPC_I_/G:.___~li-=------~~-----~ 

isu3-PRS41-004 FSF080272 IEMLA-01-R Thorium-230 [ us! 0.18 0.02 PCI~~ = _____ __,l,_ _ _j 
lsu3-PRS41-004-- FsF080272 EML A-01-R IThorium-232 0.931 0.16 o.o2IPCIIG = I 

LSU3-PRS41-004 'FsF080272 !EPA 901.1 Actinium 228 I 0.661 0.331 0.31 PCIIG J 

!SU3-PRS41-004 F5F080272 EPA 901.1 Bismuth 214 0.67l 0.17 0.19 PCIIG 
1 
= 

iSU3-PRS41-004 F5F080272 I EPA 901.1 Cesium 137 ! -0.007 0.0491 0.088 PCIIG UJ T06 

lSU3-PRS41-004 IFsF0802721EPA901.1 Lead212 0.68! o.1s! 6.16PCIIG = J 
iSU3-PRS41-004 F5F080272 EPA 901.1 Lead 214 , 0.62! 0.15! 0.13 PCIIG -

ISU3-PRS41-004 F5F080272 EPA 901.1 Potassium 40 I 18.2 3! 0.8 PCIIG = 

I SU3-PRS41-004 I F5F080272 EPA 901.1 Radium 228 0.66. 0.3 0.3 PCI/G = : ~~~~~-~~::..:_::...;..::.~~~.:...:..:~--~~~~=--+---~~----~~--~~....:::..:~--~------~------~ 
lsu3-PRS41-004 FSF080272 EPA 901.1 . Thallium 208 0.2581 0.094• o.o76IPCIIG = I 
!su3-PRS41-004 F5F080272 EPA 901.1 Thorium-232 I 0.66 0.3 0.3!PCIIG I= 

Jsu3-PRS41-005 F5F080272 IEMLA-01-R Thorium-228 0.225! 0.072 0.026IPCIIG = 

SU3-PRS41-005 F5F080272 iEML A-01-R Thorium-230 I 0.61j 0.13 0.03 PCIIG = 

SU3-PRS41-005 IFSF080272 EML A-01-R Thorium-232 0.226 0.072 0.013 PCIIG = 
,SU3-PRS41-005 F5F080272 EPA 901.1 Bismuth 214 0.33! 0.11 0.08 PCIIG 

SU3-PRS41-005 iFSF080272 EPA 901.1 Cesium 137 -0.01 0.032 0.059 PCIIG UJ T06 

[§_U3-PRS41-005 F5F080272 EPA 901.1 Lead 212 I 0.164 0.071 0.1 PCIIG 

iSU3-PRS41-005 F5F080272 EPA 901.1 Lead 214 0.3 0.12 0.1 PCI/G 

~·S:..:U._.._3~-P~R~S~4~1~-0~0~5~.:...F.::.5F-=0~8~0=-27~2~E::..:P...:..A.:...9::..:0~1~.1_:_~P~ot=a.::.ss~iu~m~40~----~6rj_· ____ ~1~-6+'--~0~-9+1 P....:C=-I~/G=--~=--------+-------~! 
lSU3-PRS41-005 F5F080272 EPA 901.1 Thallium 208 0.104 0.046 0.047iPCIIG c J = 
iSU3-PRS41-006 F5F080272 EMLA-01-R Thorium-228 1.17 0.19 0.02iPCIIG 

!SU3-PRS41-006 F5F080272 EMLA-01-R Thorium-230 1.15 0.19 0.02IPCIIG 

ISU3-PRS41-006 F5F080272 EMLA-01-R Thorium-232 I 1.08• 0.181 0.01 PCIIG = . ! 
! SU3-PRS41-006 I F5F080272 EPA 901.1 Bismuth 214 ~--0-.64-t----0-.1--'-7+----0-.1+P-C-I-'/G=----t-=-----+---------i 
·~isc..::u._.._3~-P~R~S~4~1~-0=0=6=~~=F=5F=~~8~0~27~2~E=P~A~9~0:..;.1~.1=---~C~~e~si~um~1~37--~~----0~.0~3~1+-----0~.~0~~~---0~.~08~-PC~I-/G~-+U-J-------+T~0-6----~: 
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(see Rand V Report text for additional info) 

[Slj3-PR$41=ooo_fF_sF080272 !EPA 901.1 !Lead 212 j 0.621 0.151 0.15,PCI/G ~-----r 
i SU3-PRS41-006 ,-::.:....:..::.::.::.:_::.-1i-=E~PA~90=-1:..:...1:....._-1~-=L.::..:~a=d-=2:.:.:14::_.._"'-i ---=-0.:..=6=l5~---0=:. . .:.:15=+-J-.....:o:.:..1.:..:5+j P.....:C:..::I/-G~'---+-'----.~--~--+-l-j ~~~~-~, 

l SU3-PRS41-006 EPA 901.1 ~ Po~assium 40 [ __ 11.2l-----t-~~CI/G i = . i : 
!SU3-PRS41-006--iFSF080272 !EPA 901.1 !Thallium ~~j_- 0.253l 0.078i 0.074jPCI/G _£_ 

~--=-~.-i 
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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 
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1.0 Introduction and. Summary 

1.1 Introduction 

This data assessment has been prepared to describe the data quality for the PRS 41 

Salvage Area and Building 124 Footprint verification samples. The work was generally 

performed in compliance with the Statement of Work (SOW) issued October 4, 2005; 

the Standard VSAP, Soils Verification Sampling & Analysis Plan, Final, dated August 

2004; 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 asses.sed 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 Radiological tracer recovery was below the lower control limit. 

J01 Laboratory duplicate RPD was outside the control limit. 
Analytical result is greater that the associated MDA, but the sample error is 50% to 1 00% of 

T04 the sample result. 

T05 Analytical result is less than the associated MDA, but oreater than the counting uncertainty. 

T06 Analytical Result is less than both the associated countino uncertainty and MDA. 
RPD: relative percent difference 
MDA: minimum detectable activity 

This sampling effort is discussed in four sections: field quality assurance (QA) 

frequency, gamma spectroscopy, isotopic thorium, and isotopic plutonium. The data 

validation of each of these is discussed in the following subsections. The validated 

results are presented in "Rand V #2 Table" immediately following this report. 
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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 dr)' 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, fifteen analytes were 

compared, making a total of seventy-five comparisons. One comparison (1.3%) 

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 (MSs) and matrix spike duplicates (MSDs) are prepared to verity 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 Gamma Spectroscopy 

The field team submitted seventy-eight (78) samples for gamma spectroscopy analysis. 

The associated quality control result assessments are discussed in the following 

subsections. 

2.2.1 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. No 

blank contamination of the samples was detected. 

;-:~.1 

~:~\ -·.-.: 

2.2.2 Laboratory Duplicates 

Laboratory duplicates are used ·to assess the sample analytical ·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 anafytical run. All gamma spectroscopy laboratory 

duplicates had RPDs below 35%. No qualification of the data is required for gamma 

;,:,,, spectroscopy due to laboratory precision. 

2.2.3 Laboratory Control Spike 

Laboratory control spikes (LCS) are prepared to verify the sample analytical accuracy. 

,A LCS is a control sample of known composition. A percent recovery within control 
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limits demonstrates that the laboratory method is acceptable. All LCS recoveries are 

within control limits_ and no qualifications to the data are required. 

2.2.4 Overall Assessment of Data 

Sample results that were quanti_fied greater than the MDC with an uncertainty 50% to 

1 00% of the sample result were qualified as estimated (J) with a reason code T04. One 

record (<0.1% of the gamma spec records) had 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. Forty-four (44) records (5.6% of 

the gamma spec records) had results qualified non~detect (U) with a reason code T05. 

Sample results with analytical results less than both the MDC and uncertainty were 

(658) records (84.4% of the gamma spec records) had results qualified as non-detect, 

estimated (UJ) with a reason code T06. 

2.3 Isotopic Plutonium 

The field team submitted seventy-eight (78) samples for isotopic plutonium. 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 a·nd used to t·; 

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. 
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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 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. 

2.3.3 Laboratory Duplicates 

Laboratory duplicates are used to assess the sample analysis precision. The laboratory 

duplicate samples were evaluated by calculating the relative percent differences (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. The RPD for each laboratory duplicate was within control limits 

for the plutonium analyses. No qualification of the sample data is required. 

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. 
!81 

• i 2.3.5 Overall Assessment of Data 

. i 

I 
! 

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. 

Twenty samples (2.6% of the samples) had Plutonium-238 resul~s qualified as 

estimated (J) with a reason code T04. None of the samples (0% ofthe 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. One of the samples (1.3% of the 
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samples) had Plutonium-238 results qualified non-detect (U) with a reason code T05. ·· 

Twelve samples (15.4% 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. Thirty-eight samples 

(48.7% of the samples) had Plutonium:-238 results qualified as non-detec( estimated 

(UJ) with a reason code T06. Sixty-six samples (84.6% of the samples) had Plutonium-

239/240 results qualified as non-detect, estimated (UJ) with a reason code T06. 

2.4 Isotopic Thorium 

The field team submitted seventy-eight (78) samples for isotopic thorium analysis. The 

associated quality control result assessments are discussed in ··the. following 

subsections. 

2.4.1 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 (2.6% of the samples) were · 

qualified as estimated (J) with a reason code G02 due to low yield recoveries. · 

2.4.2 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 four blanks with activity concentrations ranging from 0.016 

pCi/g to 0.065 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 (3.8% of the 
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samples) had the Thorium-230 samples qualified as estimated (J) with a reason code 

F01. 

2.4.3 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. 

The Thorium-228 laboratory duplicate pair associated with the SDG F5L080350 

exceeded the RPD control limit of 35%. Thorium-228 samples results associated with 

this SDG were qualified as estimated (J/UJ) with a reason code J01. 

The Thorium-232 laboratory duplicate pair associated with the SDG F5L080350 

exceeded the RPD control limit of 35%. Thorium-232 samples results associated with 

this SDG were qualified as estimated (J/UJ) with a reason code J01. 

2.4.4 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. 

2.4.5 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 (3.8% of the samples) had Thorium-228 results qualified as estimated 

(J) with a reason code T04. Three samples (3.8% of the samples). had Thorium-232 

results qualified as estimated (J) with a reason code T04. 
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l!rtJsaNl-'pre'tNif~~~:~~~socliD:f~I'M'~tHb"d;N~"ni'~1 Jjj$~il1rWa1illrtrrie'i~t, ~R~s'Git~l;tJi1ciiff~iriW:I'i.?:'Moc~lt{u~ifu:JIW~i\oa~rffi~~ ·R~'lli'O'il?c8a'gl 
I SU1-B0124-01 I F5L080237 I EML A-01-R Plutonium-238 -o.oo41 o.o§- o.027jPCIIG I UJ 1T06 I 
!SU1-B0124-01 IF5L080237 iEMLA-01-R Plutonium-239/240 0:~:__::-- 0.015i~-012lPCIIG-!uJ T06- ~'-
[~ci124~1FsL080237 !EMLA-01-R Thorium-228 0.331 0.171 ~~PCIIG jJ G02,T04 : 

lsu1-B0124-01 !F5L080237 !EMLA-01-R IIThorium-230 0.941 0.311 o.o91PCIIG IJ jG02 i 
lsu1-B0124~"0JF5L080237 iEMLA-01-R _Thorium-232 0.31 0.16! 0.1jPCIIG jJ · G02,T04 i 
iSU1-B0124-01 !F5L080237 !GAMMA !Actinium 227 j_ 0.15! 0.26! 0.42iPCI/G jUJ T06 

rsu·1-B0124-01 §Lo80237 jGAMMA !Americium 241 I D.029l 0.0911 D.16fPCI/G luJ IT06 

l~\JJ.:BO!~~Q~~_?L08023I__)~A~MA ----1~ismu.!_h-207 ____ j_ -0.004l 0.031! 0.058iPCIIG juJ -_ fT06 _j 
[SU1-B0124-Q~5L080237 !GAMMA JBismuth-210M 1 -0.056! 0.046; 0.069!PCIIG iUJ _ :T06 I 
l!?.Y.~~_f?012~Q..!_ ____ Jf.':~L08023.? .. J9AMMA ----~~~~'!l.J.E __________ j _ _::_~~------O.O.'!?L~oa~PCIIG j~-----_:_fTO§_ _____ j 
JSU1-B0124-01 iF5~080237 iGAM_!viA jcobalt60 __ j__ 0.02*- 0.048! 0.11iPCI/G !UJ 1T06 j 
iSU1-B0124-01 IF5L080237 :GAMMA !Lead 210 I 0.6: 1! 1.91PCIIG !uJ T06 ! 
ISU1=Bo124-01 IF5L080237 GAMMA !Protactinium 231 1.11 1.2! 2.JiPCIIG luJ IT06 l 
(§U1-B0124-q1 IF5L080237 !GAMMA _ Radium (226) _[__ 0.76! 0.19J 0.371PCI/G I= j 
!SU1-B0124-01 iF5L080237 !GAMMA Thorium 229 -- l- -0.15! 0.48! 0.83jPCI/G · UJ T06 ! 
lsu1-B0124-02 I F5L080237 EML A-01-R Plutonium-238 o.oozl 0.0131 0.027 PCIIG I UJ IT06 _j 
~U1-B0124-02 IF5L080237 IEMLA-01-R Plutonium-239/240 0.003! · 0.012 0.025IPCI!G I_~ liQ§__ __ i 
~SU1-B0124-02 F5L080237 IEMLA-01-R Thorium-228 I o.3i,- 0.11 0.06 PCIIG I= =l __j 
~SU1-B0124-02 F5L080237 i EML A-01-R Thorium-230 0.8 0.21 0.03, PCI/G = 1 I 
jsu1-B0124-02 F5L080237 iEMLA-01-R Thorium-232 0.371 0.12, o.o5!Pci!G I= j I 
lSU1-B0124-02 F5L080237 GAMMA Actinium 227 0.25, 0.21 0.39 PCI/G U . T05 j 
!SU1-B0124-02 F5L080237 !GAMMA Americium 241 0.075 0.081 0.16 PCI/G UJ T06 

fuu1-B0124-02 F5L080237 !GAMMA Bismuth-207 -0.011' O.Q32j 0.057tPCI/G UJ T06 

isu1-B0124-02 F5L080237 'GAMMA !Bismuth-210M -0.055 0.047; 0.073 PCIIG UJ T06 I 
~~U~1~-B~0~1~2~4~-0~2~+~~F5~L~0~80~2~3~7-+IG=A~M~MA~--~~C=es~iu=m~13~7~---+---0~.0~024---~0~.0~5~4~~0=.~11~t!~pc~IIG~~U=J------rT=0=6--·---~ 

!SU1-B0124-_9~__jF5L080237 GAMMA Cobalt 60 -0.019 0.047 0.095iPCIIG UJ T06 

lsu1-BD124-02 ·F5L080237 GAMMA Lead210 I 0.81 0.95 1.9PCIIG UJ T06 

!SU1-B0124-02 F5L080237 GAMMA Protactinium 231 0.51 1.2 2.2!PCI/G !uJ !T06 

SU1-B0124-02 F5LOS0237 !GAMMA Radium (226) 0.7 0.18 0.37 PCIIG = 

[sU1-B0124-02 F5L080237 GAMMA Thorium 229 -0.291 0.45, 0.76 PCIIG ,UJ T06 

[SU1-B0124-04 F5L080237 IEMLA-01-R Plutonium-238 0.074 0.044j 0.038 PCI/G J 

jSU1-BD124-04 F5L080237 IEMLA-01-R Plutonium-239/240 0.0031 0.0121 0,0261PCIIG !uJ 
l T04 

IT06 

SU1-BD124-04 FSL080237 jEMLA-01-R Thorium-228 1.12 0.211 0.04 PCIIG = 

!SU1-B0124-04 F5L080237 EMLA-01-R Thorium-230 0.96 0.19 0.03 PCIIG = 

iSU1-B0124-04 F5L080237 !EMLA-01-R Thorium-232 1.14 0.21 0.03 PCIIG = 
SU1-B0124-04 F5L080237 !GAMMA Actinium 227 0.09 0.32! 0.51 PCIIG UJ T06 

SU1-BD124-04 F5L080237 GAMMA Americium 241 -0.002 0.11 0.191PCI/G UJ . T06 

jSU1-B0124-04 F5L080237 jGAMMA IBismuth-207 -0.021! 0.05 0.089 PCIIG UJ T06 

ISU1-BD124-04 F5L080237 GAMMA Bismuth-210M 0.018 0.06i 0.11 PCIIG UJ T06 

jSU1-B0124-04 F5L080237 !GAMMA Cesium 137 0.015 0.061 0.12 PCI/G UJ T06 

SU1-B0124-04 F5L080237 GAMMA Cobalt 60 -0.0004 0.035 0.081 PCIIG UJ T06 i 
1 SU1-B0124-04..:.:.._11rc...F~5L=0~8.:.:02::.:3:..:.7--+-'I GA=M~MA:.::_:__--+L=e=ado:..::.21.:..::0 ___ -t---'o:..:..2"t----'1'-'-.4-t-~=2.""61-'-P-"C-'-IIG-"-ru:..c:J_'-~' t--T_06 __ --1j 
jSU1-B0124-04 F5L080237 !GAMMA Protactinium 231 1.6 1.8 3.2 PCIIG UJ T06 

SU1-B0124-04 F5L080237 GAMMA Radium (226) 0.72 0.21 0.45 PCIIG = 

SU1-B0124-04 F5L080237 GAMMA Thorium 229- -0.13 0.66 1.2 PCIIG UJ 

I SU 1-80124-05 F5L080237 EML A-01-R Plutonium-238 -0.002 0.015 0.0331 PCI/G UJ 

lSU1-B0124-05 F5L080237 IEMLA-01-R Plutonium-239/240 -0.002 0.011 0.024 PCI/G UJ 

!su1-B0124-05 IF5L080237 IEMLA-01-R Thorium-228 0.451 0.17. 0.09 PCIIG = 
[§u1-B0124-05 IF5L080237 iEMLA-01-R Thorium-230 0.98 0.26 0.06[PCIIG = 
:_sU_1_~B0124-05 IF5L080237 iEMLA-01-R Thorium-232 0.43! 0.161 0.06 PCIIG = 

T06 

T06 

,T06 

I 
____ _.__! __ _ 



,--------r 
ISU1-B0124-05 IF5L080237 !GAMMA 

jsu1-B0124-o5 iF5L080237 !GAMMA 

I§U1-80124-05 !F5L080237 !GAMMA ... 

•SU1-B0124-05 iF5L08023! !GAMMA r--
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!Actinium 227 

I 
0.06! 

T 
0.241 

I 
.Americium 241 0.0141 0.082! 

Bismuth-207- -J -0,0131 . -Q;031l 

Bismuth-210M -0.024! 

0.381 PC JiG! UJ 

0.141 PCI/G I UJ 
0.0541 PCIIG . UJ - -

O.o9JPCIIG 
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T06 

T06 

T06-

T06 

l 

~------
.._1 

I 
I 

----l 

1-------; ! I 0.0331 0.037, I CIIG II}J IT06 I 
~80124-05 _ iF5L080237 /GAMMA !Cobalt 60 0.017! 0.039! 0.087jPCIIG jUJ iro6 1 

I 0.0531 juJ 
I o.o81P 1SU1-80124-05 !F5L080237 .GAMMA Cesium 137 I 

\SU!:.80124-05 ~_FSL080237 !GAMMA !Lead 210 . ~ o.s[_ 1l. 1.9jPCIIG IUJ 1To6 ---~ 
:sU1-B0124-05 !F5L080237 iGAMMA !Protactinium 231 i 0.3j -----u] 2~PCI/G fuJ !T06 : 

~~-B012~.Q.~---!E~L0~2_?37 ___ j~~MMA ,Radium (226) ___ _i __ _QJ~ 0.2: 0.36~CIIG i= -t----~ 
:su1-B0124-05 .. :F5L080237 !GAMMA !Thorium 229 .. J . 0.31! 0.48! 0.89!PCI/G !uJ jT06 ! 
1§-~J.: .. I?. .. ~.~~:.~50 !£:?L0_8_023?_-f~-~-~::01-!3_~~!£niumc23~---1--0.2_~j__ __ 0:2_~l-9_.~ PC11S?.J~---.J:ro6 __________ j 
isu1-B0124-050 i F5L080237 lEML A-01-R jPiutonium-239/240 i -0.002! 0.011\ 0.023lPCIIG I UJ !To6 i 
l . ' I I t: r------< 
~0124-050 iF5L080237 !EMLA-01-R iThorium-228 i 0.431 0.16! 0.1!PCIIG I= i ! 
ISU1-B0124-050 IF5L080237 IEMLA-01-R !Thorium-230 I 0.971 0.251 0.05,PCIIG I= i ' 
SU1-B0124-050 !F5L080237 EML A-01-R JThorium-232 I 0.471 0.16,. 0.031PCI/G i= I 
~-:~~~4~o~F5L080237 GAMMA !Actinium 227 0.23! 0.28 0.48\PCI/G UJ 1T06 l 

--4 . ----1 
!Americium 241 -0.011 

I 
!SUl-80124-050 iF5L080237 GAMMA 0.11 0.2iPCIIG UJ T06 l r-- r 
!SU1-B0124-050 iF5L080237 GAMMA · I Bismuth-207 0.013! 0.046 o.o9IPCI/G UJ T06 i 
I SU1-B0124-050 JF5L080237 GAMMA Bismuth-210M -0.013, 0.065 0.11 PCI/G IUJ T06 I r----

!GAMMA -0.006! !SU1-B0124-050 IF5L080237 Cesium 137 I 0.052 0.0981PCIIG UJ T06 I 
I 

ISU1-B0124-050 IF5L080237 !GAMMA Cobalt 60 0.036! 0.056, 0.13,PCIIG !uJ IT06 . ! 
lSU1-B0124-050 !F5L080237 GAMMA Lead 210 lu lros 

I 
1.5 1.2 2.4jPCI/G 1 

f SU1-B0124-050 1FSL080237 GAMMA Protactinium 231 1 1.4 2.5lpcf/G UJ TOO I 
1F5L080237 0.251. 

-
! ,SU1-B0124-050 I GAMMA Radium (226) 1 0.18 PCI/G :: 

rsU1-B0124-050 iF5L080237 iGAMMA Thorium 229 -0.0091 0.661 1.2 PCIIG i.JJ IT06 I 

isu1-B0124-06 iF5L080237 EMLA-01-R Plutonium-238 0.009! 0.015 0.022 PCI/G UJ T06 i 
I 

l§.!:J_1_:-B0_!_?4-06 _J~-~~0237 l EML A-01-R I Plutonium-239~~J -0.001 0.011 0.022 PCIIG IUJ I Too l 
1SU1-B0124-06 lF5L080237 !EMLA-01-R I I ! 

Thorium-228 0.37 0.1 0.05 PCIIG = ! I 
I 

su 1-B0124-06 jF5L080237 EMLA-01-R Thorium-230 0.83, 0.17! 0.03 PCI/G = ' i 

SU1-80124-06 iFSL080237 EMLA-01-R Thorium-232 0.39 0.1 0.02 PCIIG I= I I 
! 

!SU1-B0124-06 lF5L080237 GAMMA Actinium 227 0.1 0.23 0.38 PCIIG IJJ T06 I 
r-

0.0161 PCIIG I ~U1-B0124-06 jF5L080237 GAMMA Americium 241 0.08 0.15 UJ T06 

iSU1-B0124-06 IF5L080237 !GAMMA Bismuth-207 0.023 0.038• 0:077 PCI/G luJ T06 i 
lsu1-B0124-06 !F5L080237 !GAMMA Bismuth-210M 0.021 0.048 0.093 PCI/G UJ T06 I 

~U1-B0124-06 IF5L080237 GAMMA Cesium 137 0.009j 0.053 0.11 PCI/G UJ T06 ! 
U1-80124-06 IF5L080237 GAMMA Cobalt 60 -0.056 0.056 0.093 PCI/G UJ T06 

ISU1~80124-06 jF5L080237 GAMMA Lead 210 -0.008 0.981 1.9 PCIIG UJ T06 
l 

Protactini.um 231 jSU1-B0124-06 /F5L080237 GAMMA 0.2 1.1 2.1 PCIIG UJ T06 I 
Lsu1-80124-06 IF5L0802~7 GAMMA Radium (226) 

; 
0.8 0.19 0.39 PCIIG I = ' 

iSU1-B0124-06 IF5L080237 GAMMA Thorium 229 0.44 0.46 0.92 PCI/G UJ T06 

I SU1-B01_24-07 IF5L080237 EML A-01-R Plutonium-238 0.011 0.021 0.0331 PCIIG UJ TOO 

SU1-BD124-07 IF5L080237 EMLA-01-R Plutonium-239/240 -0.002 0.013 0.026 PCI/G i.JJ TQ6 

[SU1-BD124-07 /F5L080237 I= 
I· 

EMLA-01-R Thorium-228 0.43 0.11 0.04 PCI/G I J......----

jSU1-80124-07 IF5L080237 EMLA-01-R Thorium-230 0.76 0.16 0.03 PCIIG = 
SU1-B0124-07 lF5L080237 EML A-01-R Thorium-232 0.36 0.1 0.03 PCIIG = 

lsu1-80124-07 IF5L080237 GAMMA Actinium 227 -0.06 0.28 0.42 PCIIG IIJJ T06 

SU1-80124-07 iF5L080237 GAMMA Americium 241 i -0.08 0.11 0.18 PCI/G luJ TOO 

!F5L080237 !GAMMA 0.0331 
--. 

su 1-80124-07 Bismuth-207 0.009 0.069 PCI/G UJ T06 I 

;SU1-80124-07 !F5L080237 iGAMMA Bismuth-21OM I 0.018 o.o55! 0.1 PCIIG UJ T06 

I su 1-80124-07 jF5L089237 I GAMMA Cesium 137 I -0.037 0.0431 0.068!PCI/G IUJ T06 I I t--·--· t I I ' I I .1. I cobalt 60 -0.019! 0.073! 0.1 ~'-)P_C_II_G~; Uc....J ___ _,_IT_0_6 ___ _j 

/332-/ . 
. /§:; 
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[su1~80,24~~-slo8023-r-lGAMMA ____ jflead 2w--T ul 1.3! viPCIIG jTOs ~j 
l§_y1-B0124-07 !F5L080237 !GAMMA Protactinium 231 ' 0.61 1.31 2.4jPCI/G IT06 ~ 
!§~1-801?~-07 . l£.?L080237 !GAMMA -u ·!Radium (226L_j_: __ - 0,61 - 0.221 jT· 06~ - . -; 

~~1-B0124·Q?__j~.SL08023~MMA !Thorium 229 _-J. 0;39!

1 

0.52~---+------f--'--'-- . -, 
!SU1-B0124-08 !F5L080237 IEMLA-01-R IP!utonium-238 I 0.005 0.016: !T06 I 

jsu 1-80124-08 j F5L080237 EML A-01-R Plutonium-239/240 -0.002! 0.011! T06 l 
isu1-B0124=os-!F5L080237 @LA-Ol-BJThorium-228 o.51, o.16l o.o9!PcltG i= · 1 

[Sl:il-=siJ124-08 IF5L080237 JEML A-01-RlThonum-230 0.99! 0.241- . 0.05~CI/G T=--· -~ _j 
fsu1-B0124-08 !F5L080237 EMLA-01-R iThorium-232 1 0.52! O:.~f 0.051PCI/G j_:__ __ ._L ___ j 
fSu1-B0124-o8 ____ :fslci80237iGAMMA lA~;-227--l---~O?f 0.31! 0.46!PCI/G iUJ 1ro6 . 

i~~-!:il?.~?.~:-_q~_Jt:~'=9~02~? _ _l GAM~~---~meE!£!!!m 24 ! ______ L __ _Q,Q_~~L _____ ~.:..~!!.?.[ __ qJ_?J PCI/G _ _j_~J ----=-~~----------·-___! 
l?J:!_1_:_B01_?_4-o~_jF5~080237 !GAMMA IB!smuth-207 _j_-0.0141 0.0391 o.o7!PCIIG iuJ iT06 \ 

!SU1-B0124-08 !F5L080237 !GAMMA l'Bismuth-210M I -0.0471 0.057! 0.0921PCI/G !UJ lro6 --i 
iSU1-B0124-08 iF5L080237 !GAMMA Cesium 137 -0.021 1 0.054! 0.096iPCI/G jUJ T06 ! 

!su1-~,i124-~~ IF5L080237 IG~MMA Cobalt 60 -0.03! 0.0491 o 086·PCI/G !uJ T06 ___ I 
' . l I . t I 

jSU1_-B0124-0~5L080237 jGAMMA !Lead 210 -~- 1.31 1.21 2.3;PCI/G !U 

isu1-B0124-08 lF5L080237 GAMMA Protactinium 231 I 0.61 1.4! 2.5!PCI/G luJ 

i 
-l 
i 

isu1-B0124-08 !F5L080237 !GAMMA '!Radium (226) I 0.751 0.22

1

1 0.421PCIIG I= 1 

~SU1_:BDl24-98 -! F_~!-080237jGAMMA Thorium 229 I o.o51 0.54 0.9S~CI/G ~-~U-J ----+T-0_6 ___ ---ii 
!SU1-B0124-09 iF5L080237 IEMLA-01-R lPiutonium-2381 0.0003! 0.014 0.03 PCIIG juJ T06 ! 
isu1-B0124-09 IF5L080237 iEMLA-01-R iPiutonium-239/240 I o o! 0.01 PCI/G u iro5 

lsu1-B0124-09 IF5L080237 iEMLA-01-R Thorium-228 0.441 0.14 0.06 PCI/G = 
isu1-B01?4-09 IF5L080237 EMLA-01-R Thorium-230 . 0.78! 0.19) 0.04 PCI/G ·1= 

jsu1-B0124-09 ! F5L080237 I EML A-01-R Thorium-232 0.4! 0.13 0.04 PCI/G = 

ISU1-B0124-09 IF5L080237 GAMMA !Actinium 227 I 0.06 0.231 0.361PCI/G UJ 

[Su1-B0124-09 IF5L080237 GAMMA 'Americium 241 I -0.043 0.0731 0.13 PCI/G UJ 

iSU1-B0124-09 !F5L080237 !GAMMA Bismuth-207 -0.012 O.Q3l 0.053 PCI/G UJ 

isu1-B-0124-09 ---Tf5L080237JGAMMA Bismuth-210M -0.031 0.0481 0.081 PCI/G luJ 

JSU1-B0124-09 !F5L080237. iGAMMA Cesium 137 -0.012 0.0521 0.0991PCI/G !uJ 

lsu1-B0124-09 IF5L080237 GAMMA !Cobalt 60 I -0.026 0.0561 6.11 PCI/G UJ 

!su1-B0124-09 IF5L080237 GAMMA Lead 210 1 0.53! 0.89! 1.8 PCI/G UJ 

IT06 
jT06 

_j 
I 

----+1Tc..;;.0..:....6 ---1 
iro6 i 
T06 

IT06 

T06 

!SU1-B0124-09 F5L080237 'GAMMA Protactinium 231 T -0.04 1.1 1.8!PCI/G UJ · T06 
~-----~--~~~~~----~------~~~~----~-r--~~------~----~~~~~----~------~ 
ISU1-B0124-09 F5L080237 GAMMA Radium (226) 0.651 0.18 0.36,PCIIG = 
!SU1-B0124-09 lF5L080237 GAMMA Thorium 229 0.191 0.48 0.89IPCIIG UJ 

JSU1-B0124-10 IF5L080237 EMLA-01-R Plutonium-238 0.008 0.015 0.023 PCI/G UJ 

iSU1-B0124-10 F5L080237 EMLA-01-R Plutonium"239/2401 -0.0009 0.01 0.02 PCI/G UJ · 

fS'lJ1-BD124-10 iF5L080237 EMLA-01-R Thorium-228 0.32! 0.16 0.11 PCI/G J 

lsU1-BD124-10 F5L080237 EML A-01-R Thorium-230 0.76 0.261 0.09 PCI/G = 
lsu1-B0124-10 F5L080237 EMLA-01-R Thorium-232 0.43 0.18 0.06 PCI/G = 
!SU1-BD124-10 IF5L080237 GAMMA Actinium 227 -0.08• 0.24 0.36 PCIIG UJ 

lSU1-B0124-10 !F5L080237 1GAMMA Americium 241 -0.051 0.096i 0.16 PCIIG UJ 

!SU1-BD124-10 ,F5L080237 GAMMA Bismuth-207 0.002 O.o45l 0.086 PCI/G UJ 

~_!:80124-10 !F5L080237 GAMMA Bismuth-210M. -0.025 0.0581 0.099 PCI/G UJ 

ISU1-BD124-10 IF5L080237 GAMMA Cesium 137 -0.023 0.049 0.087 PCI/G UJ 

jSU1-BD124-10 F5L080237 GAMMA Cobalt 50 0.06 0.052 0.14 PCI/G U 

!SU1-BD124-10 !F5L080237 GAMMA !Lead 210 ' 0.081 1.2 2.3 PCI/G UJ 

jSU1-B0124"10 F5L080237 GAMMA Protactinium 231 -0.5 1.3 2.1 PCI/G UJ 

iSU1-B0124-10 iF5L080237 GAMMA !Radium (226) 0.74 0.25 0.47 PCI/G -

iSU1-B0124-10 jF5L080237 GAMMA Thorium 229 -0.18 0.58 1!PCI/G UJ 

l§_y_!:B0124-11 I F5L080237 EML A-01-R Plutonium-238 0.0061 0.019j 0.034 PCI/G UJ 

L SU 1-80124-11 l F5L080237 EML A-01-R Plutonium-239/240 0.005 0.0191 0.036! PCI/G luJ 

T06 

T06 

T06 

T04 

IT06 
· T06 

T06 

T06 

· T06 

T05 

T06 

T06 

T06 

T06 

·jro6 

l 

I 

J 
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!su1-Em124-11-Tf5Lo8o237lEMLA-=<i1::RiT~-:-228 ___ r o.32i o.111 -O.Osl"PCii"Gy:---.- l 
~J-80124-11 !~5L0802J7 jEMLA-01-~_J:!:horium-230 . ! __ 0.791- 0.18! 0.04!PCI/Gl= -;-I------ii, 

[SU1-80124-11 jF5L080237 iEMLA-01-R IThorium-232--~--- 0.38! 0.12j 0~/G I= I _] 
· jSU1-B0124-1_1 iF5L080237 !GAMMA !Actinium 227 1 o.18l 0.22! 0.371PCI/G juJ jT06 I 

~,Y1-B0124-11 !F5L080237 !GAMMA jAmericium 241 j 0.018\ 0.071\ 0.13:PCIIG \UJ \ro6 

!SU1-B0124-11 IF5L080237 !GAMMA isismuth-207 j -o.oo8! o.o3i o.054!PCIIG juJ I_T_06 ___ --; 
•.. SU1-80124-11 11F5L080237 ' I ' ! I I ' f !GAMMA .Bismuth-210M i -0.0391 0.046) 0.075iPCI/G iUJ T06 

lS~o12'4.11-1Fsl08o237 iGAMMA Cesium 137 _ _j_-o.024l----o.o43] o.074iPCI/G luJ iro6 

~~!:~01_24-11 -{F5L080237 I GAMMA Cobalt 60 _ 1__:9..022! ____ 0.048\ o.o84[PCJJG I UJ iro5 : 

!SU1-80124-11 iF5L080237 jGAMMA !Lead 210 l 0.37[ 0.98[ 1.8!PCI/G tUJ \T06 ! 
isU1-B0124-11 lF5L080237 !GAMMA jProtactinium231 ! 0.7l 1.2! 2IPCI/G JUJ IT06 -~ 
!·----------------i-----~-----;---------r------------------!---------::-:r---------,-----j-------·-----·---r-------1 
~U1-80124-11 !F5L080237 I GAMMA_ I Radium (226) _ 1 0.84: 0.211 · 0.15lPCI/G !=_ i i 

. !SU1-B0124-11 !F5L080237 iGAMMA _j_Thorium 229 __j_ -0.18! 0.46l· 0.77jPCI/G !UJ !T06 j 
~U1-BI?124~_EL08_9237 ! EML A-01-R Plutonium-238 \ 0.099! 0.053\ 0.047\PCI/G !J · 

1
1T04 

ISU1-80124-12 j F5L080237 ; EML A-01-R Plutonium-239/240 ! 0 0021 0 o13i 0 027iPCI/G luJ T06 
t---- I . ·- ! 

IF5L080237 -,EMLA-01-R !Thorium-228 ' I 
iSU1-B0124-12 ,1.82~ 0.47 0.09IPCI/G i= i f 
r 

0.08!PCI/G 
"1 

;SU1-80124-12 i F5L080237 I EML A-01-R Thorium-230 . 1.49! 0.4 = I 
I 

~1-80124-12 
... 

1.661 
I I I iF5L080237 !EMLA-01-R Thorium-232 0.431 0.07!PCI/G != 

lSU1-80124-1?_~5L080237 I GAMMA Actinium 227 0.831 0.48 0.79\PCI/G J jT04 
-~ 

I 

,SU1-B0124-12 ! F5L080237 !GAMMA Americium 241 0.02 0.141 0.241PCIIG UJ iro5 I 
\SU1-80124-12 lF5L080237 ' -0.0241 o.os5l 0.096jPCI/G luJ lro6 

; 
GAMMA Bismuth-207 l 

lsu1-B0124-12 F5L080237 GAMMA Bismuth-210M i -0.099! 0.0891 0.14 PCI/G !UJ T06 I 
i 

lsu1-B0124-12 jF5L080237 ,GAMMA Cesium 137 0.0351 0.0781 0.15 PCI/G UJ T06 
i 
I 

!su1-B0124-12 !GAMMA 
---; 

lF5L080237 !cobalt 60 -0.053 0.046 o:o58 PCIIG UJ T06 i 
! 

ISU1-B0124-12 F5L080237 !GAMMA Lead 210 I I 
1.61 . 2.9!PCI/G ,UJ iro5 J - 1.41 

lSU1-80124-12 ,F5L080237 iGAMMA Protactinium 231 l 3.4 1.4, 3.7.PCI/G u T05 l 
SU1-~_124-12- IF5L080237 I GAMMA I Radiu!!Jj~~~-----1--~ 0.251 _q.2~PCI/G I I 

= I 
-- -j 

SU1-80124-12 !F5L080237 !GAMMA Thorium 229 -0.071 0.82 1.41PCI/G UJ T06 i 
;SU1-80124-13 I F5L080237. EML A-01-R Plutonium-238 l 0.012\ 0.031 0.047 PCI/G UJ !roo ! 
!SU1-80124-13 F5L080237 IEMLA-01-R I Plutonium-239/240 o.oo8! 0.021, o.o34!PCI/G UJ . T06 ! 
SU1-B0124-13 iF5L080237 !EMLA-01-R 0.042IPCI/G ' Thorium-228 0.1831 0.07 = i 

:su1-B0124-13 1F5L080237 l EML A-01-f3 Thorium-230 0.41 0.11 o.dPCI/G I= J 
SU1-80124-13 · IF5L080237. IEMLA-01-R Thorium-232 0.2321 0.077 0.032! PCI/G = I 
SU1-80124-13 F5L080237 !GAMMA Actinium 227 l ~o.o5l 0.21 0.31 PCI/G UJ · T06 j I 

ISU1-80124-13 IF5L080237 I GAMMA !Americium~ 0.0621 0.079 0.15 PCIIG UJ T06 j 
SU1-B0124-13 !F5L080237 GAMMA Bismuth-207 -0.008! 0.034 o:os1 PCIIG !uJ T06 I 

\ 
SU1-80124-13 F5L080237 !GAMMA Bismuth-210M 0.047 0.047 o:o94, PC I/~ I u T05 I 

ISU1-B0124-13 F5L080237 !GAMMA Cesium 137 0.011 0.0461 0.095 PCI/G UJ · T06 I 
lsu1-B0124-13 !F5~080237 'GAMMA Cobalt 60 _j 0.002

1 
0.052 0.11 PCI/G UJ T06 I 

1su1-sD124-13 F5L080237 jGAMMA Lead 210 i 0.37 0.911 1.8 PCI/G UJ T06 ! 
SU1-80124-13 !F5L080237 GAMMA !Protactinium 231 -0.16 0.93! 1.7 PCIIG UJ T06 J 
SU1-80124-13 F5L080237 !GAMMA Radium (226) 0.81' 0.19 0.38 PCI/G = ! 
SU1-B0124-13 F5L080237 GAMMA Thorium 229 0.25 . 0.46\ 0.86 PCIJG luJ ·IToo l 
SU1-B0124-14 F5L08.0237 EML A-01-R Plutonium-238 0.001 0.025 0,045 PCI/G luJ T06 1 
SU1-80124-14 F5L080237 EMLA-01-R Plutonium-239/240 0.005 0.015 0.0141PCIIG luJ T06 ! 

SU1-80124-14 F5L080237 EMLA-01-R Thorium-228 0.34, 0.096 o.o31PCIIG I= _I 

SU1-B0124-14 F5L080237 !EMLA-01-R Thorium-230 0.91 0.18 O.O~CIIG = I I 
SU1-80124-14 F5L080237 IEMLA-01-R Thorium-232 . 0.323\ 0.093 o.o21fPci1G ~~ 

' I 
SU1-80124-14 ,F5L080237 GAMMA Actinium 227 I 0.07j 0.26 0.43IPCI/G UJ T06 ! 
SU1-80124-14 IF5L080237 GAMMA Americium 241 -0.064! 0.099j o.16IPCIIG iuJ !To6 i 

i 
su 1-BO 124-14 I F5L08023 7 GAMMA __ J..:j B=--ismuth-207 _j_~oc.::.Occ:2-'-'7j'----'oc:.. 04=-=2,_1 --=-oc... o~-=-8.::J9!-'-P-=-C-'-I/G-=--I'-=uJ 1To6. 

, . 
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[s_u1-BD124-1_4_!fs_L.080237--fc;AMMA ___ lFffi0h-210M ___ l -0.0161 .. o.o57i o.1[PcuGlUJ 'To6 

l.§_U1-BD124-14 ~LOB0237 !GAMMA !Cesium 137 ~~~ 0.049, 0.093!PCIIG UJ T06 I 
-~_SU1•BD124-14 _:IF5l080237 \GAMMA ___ ICobai~ __ I __ 0.029; · - 0.0541 0.13 PCIIG UJ •T06 --:.:

1
1-

!SU1-BD124-14 JF5LOB0237 iGAMMA !Lead 210 . __j 0.8; 1.2! 2.5IPCUG UJ i..:..T0=-=6'-----1 

~124-14 . !F5':_080237 iGAMMA !Protactinium 231_ I -0.7j 1.2! 2.PCIIG UJ jT06 

:su1-BD124-14 !F5LOB0237 iGAMMA !Radium (226) o.58i 0.2! 0.42iPCIIG i= I 
~.!-!_!:BD124-14_ __ j~5LO~Q_2_¥ __ j.QAMMA_ _Thorium~- -0.26j 0.541. 0.941PCIIG !uJ 1To6 

)SU1-BD124-15 iF5L080237 iEMLA-01-R -~Piutonium-238 ! 0.023i 0.028! 0.036iPCI/G fuJ .iT06 

L!?.~-BQ~_'!_-_~-~-f-?L08_~.?..~- ~ EML A_:9_!:~ Plutonium-239/240 [ O.Oo2J 0.013! 0.028lP~IIG ~~---- JTo6 , 

~!-.J1-BD124-1_i___i£5L0802~I___i_EMLA-01-R !Thorium-~_j _ __Ql~ 0.12i 0.05IPCI/G 1= i _j 

~~-~-!:.~g1~~:_!?_ _____ [_F_?_':_~~~~? ___ l§.~!::-~:Q1::_R JI~or~~~:~-~_Q _________ j: _______ _QJ_?j ________ o:.?JJ_~g~~~-~--------j ______ j 
iSU1-BD124-15 jF5LOB0237 lEMLA-01-R \Thorium-232 I 0.38l 0.141 0.05 PCI/G I= l i 
iSU1-BD124-15 lFsLOB0237 I GAMMA IActini?~ 22?1 0.18! 0.25! 0.41IPCI/G · ;T06 i 
iSU1-BD124-15 iF5L080237 iGAMMA !Americium 241 -0.026! 0.0861 0.14-~IPci/G iuJ jT06 

~SU1-BD124-15_~~L080237 !GAMMA ~ismuth-207 0.01! 0.0311. 0.06,PCI/G ~UJ 
4
IT-0'-'-6-----i 

iSU1-BD124-15 !F5L080237 !GAMMA I Bismuth-21OM -0.0451 0.047! 0.075jPCI/G ,UJ iT06 ' I r:---------r·--
!cesium 137 I 0.04! o.o73IPCIIG luJ 1To6 iSU1-BD124-15 iF5L080237 !GAMMA -0.0071 

; 

! 
iSU1-BD124-15 !F5L080237 iGAMMA Cobalt 60 i 0.026! -- 0.049! 0.111PCI/G IUJ iT06 ' 

I 

l~U1-BD124-15 lFSLOB0237 
.,----

J 0.44! 
I 

luJ !T06 _J !GAMMA Lead 210 0.97j 1.9:PCI/G 

lGAMMA I Protactinium 231 I 
----~ 

2!PCIIG luJ lSU1-BD124-15 jF5L080237 0.07i 1.21 IT06 i 
! 

!SU1-BD124-15 IF5L080237 !GAMMA Radium (226) I 0.661 0.191 0.15!PCI/G = ! i 

iSU1-BD124-15 IF5L080237 !GAMMA !Thorium 229 I I 
0.94jPCI/G . ·IT06 1 0.06: 0.53· UJ I . 

iSU1-BD124-15D IF5L080237 iEML A-01-R Plutonium-238 _I o.oo5! 0.0191 0.035! PCI/G UJ IT06 I r 
lF5L080237 Plutonium-239/240 ! -0.002! 0.013! 0.026!PCI/G I iSU1-BD124-15D 1EML A-01-R UJ · T06 

ISU1-BD124-15D !F5L080237 IEMLA-01-R Thorium-228 I 0.36: 0.121 o.o5!Pci/G = i I 
lsU1-BD124-15D IF5L080237 IEMLA-01-R Thorium-230 i 0.911 0.221 0.04lPCI/G = I 

! 

iSU1-BD124-15D iF5L080237 !EML A-01-R Thorium-232 I 0.371 0.12! 0.021PCI/G = I 
' l 1-------------------r--- __ j _____ --· 

!SU1-BD124-15D ,F5L080237 !GAMMA Actinium 227 i 0.08j 0.27 0.43 PCI/G UJ lT06 

!SU1-BD124-15D iF5L080237 !GAMMA Americium 241 I 0.0281 0.0951 0.17 PCI/G UJ !To6 l 
SU1-BD124-15D iF5L080237 _lGAMMA · Bismuth-207 -0.016! . 0.044! 0.079 PCI/G UJ !T06 ! 

I 
iF5L080237 jGAMMA 0.0621 PCI/G I ISU1-BD124-15D Bismuth-210M -0.0421 . 0.1 UJ T06 ! 

lsU1-BD124-15D IF5L080237 
--

I !GAMMA Cesium 137 -0.009! 0.041 0.076 PCI/G UJ T06 

[su1-BD124-15D IF5L080237 I GAMMA Cobalt 60 I 0.004! 0.06 0.12 PCI/G 'uJ T06 I I 

!sU1-BD124-15D 
I I 

1.11 
I I IF5L080237 iGAMMA Lead 210 1.5; 2.3 PCI/G u T05 

iSU1-BD124-15D :F5L080237 !GAMMA Protactinium 231 ul 1.3 2.4 PCI/G UJ T06 i 
r -+-~· 

!GAMMA I~ isu1-BD124-15D IF5L080237 Radium (226) 0.621 0.18 0.16 PCI/G I 
SU1-BD124-15D IF5L080237 !GAMMA Thorium 229 0.511 0.58 1.1 PCI/G UJ · T06 I 

iSU1-BD124-16 !F5L080237 1EML A-01-R Plutonium-238 0.019! 0.025 0.034 PCI/G UJ T06 i 
jsu1-BD124-16 IF5L080237 jEML A-01-R Plutonium-239/240 0.0051 0.0141 0.014 PCI/G UJ · T06 l 
!SU1-BD124-16 I F5L080237 i EML A-01-R Thorium-228 o.56j 0.121 0.03 PCIIG = ' ' j 

' I 
jSU1-BD124-16 IF5L080237 !EML A-01-R Thorium-230 0.97 0 .. 18! . 0.02 PCI/G ,= I 

SU1-BD124-16 F5L080237 IEML A-01-R Thorium-232 0.65 0.14 0.02 PCI/G = I 
SU1-BD124-16 F5L080237 iGAMMA Actinium 227 0.07 0.29 0.46 PCI/G UJ . T06 I 
SU1-BD124-16 F5L080237 jGAMMA Americium 241 0.06 0.11 0.2 PCI/G UJ T06 I 

SU1-BD124-16 F5L080237 I GAMMA Bismuth-207 -0.015 0.046! 0.08 PCI/G UJ T06 I 
SU1-BD124-16 IF5L080237 !GAMMA Bismuth-21OM -0.015 0.062 0.11 PCi/G UJ T06 I 

! 

SU1-BD124-16 F5L080237 GAMMA Cesiu_r.:!!.!_3_7 ___ ! -0.047 0.057 0.1 PCIIG UJ T06 I 
~0124-16 ~F5L080237 GAMMA Cobalt 60 0.0251 o.055j 0.13 PCI/G UJ IT06 

j 

0124-16 IF5L080237 GAMMA Lead 210 0.8l 1.1 2.2 PCI/G UJ T06 I 
r 

iF5L080237 ' u! j ISU1-BD124-16 GAMMA (rotactinium 231 1.5! . 2.5,PCI/G u T05 ,__ ____ ___,_ 
0.88! 

I 

0.44!PCI/G iSU1-BD~24-16 -~5L~0237 GAMMA I 0.23! I= J _ ,Radium (226) ! 
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!su1-BD124-17 !F5L080237 lEMLA-01-R IThorium-230 : 0.94! 0.21! o.o3iPciiG != ! 
!su1-BD124-17 !F5L080237 !EMLA-01-R Thonum-232 I 0.49l 0.18! o.o5!PCIIG 1= I 
~U1-BD124-r~ __ J£'.§~08_9~37TGAMMA Actinium 22~J--~ 0.231 0.39jPCIIG !uJ ·- !ToG _ _j 
iSU1-BD124-17 ~5L080237 !GAMMA 

1
Americium 241 I -O.OOGJ 0.11 0.17IPCIIG · iUJ ·!ToG I 

lsu1-BD124-17 ! F5LOB0237 I GAMMA Bismuth-207 ! -0.011! 0.042, o.076!PCIIG i UJ I "toG i 
!SU1-BD124-17 iF5L080237 !GAMMA tBismuth-2WM_____ -O.ooi{ 

0

o_

0

.o

5

6

1

1

1 

0.11!PCIIG iuJ lTTOOGG ! 
iSU1-BD124-17 :F5L080237 iGAMMA !Cesium 137 0 012: 0.1iPCI/G !uJ l 
[s-Ui-s-01-24~1-7-·--;;;s-co-aa-237-iG~.:;;.;,MP:· ----·rz;;ii-6a·---------'-----~a:0081 ___ o.o41l-0.083fPCi!GluJ _____ Ti1i6 ___ _ 
isU1-BD124-17 iF5L080237 iGAMMA~Lead 210 O.osr- 1.1! 2.1!'PCIIG luJ I,TOG 

ISU1-BD124-17 iF5L080237 !GAMMA !Protactinium 231 , -0.4! 1.2\ 2.11PCI/G \uJ TOG I 
[Su1-BD124-17 IF5L080237 lGAMMA !Radium (22G) 1----0·.~4- 0.221 0.451PCI/G j_=-----t-~---J 
!SU1-BD124-17 iF5L080237 GAMMA !Thorium 229 I 0.371 · 0.471. 0.94jPCI/G iuJ TOG ! 

~~S~U_1~-B~D~1~24~-~1~8-~!F~5~L0~8~0~23~7~!~E~M~L~A~-0~1~-R~+P~I~ut~on~iu~m~-~2~38~_1r-~0.~0~13~1 __ ~0~.0~2~4~.r-~0.~0~36~l~pc~I~/G~~U~J----rT~0~6--~~ 
~~U1-BD124-18 l F5L080237 I EML A-01-R · Plutonium-239/240 i 0.0031 0.012 0.0251 PCI/G i UJ I ToG ! 
iSU1-BD124-18 !F5L080237 tEMLA-01-R Thorium-228 -r-oT 0.161 0.08lPCI/G = J·----<! 
[su1~4=18iF5LoiiQ237lEMLA-01-R Thorium-230 I 0.881 0.24 0.04 PCI/G I= ----+~---~~ 
lsu1-BD124-18 IF5L080237 iEMLA-01-R Thorium-232 0.511. 0.171 o.D3!PCI/G I= 

SU1cBD124-18 F5L080237 !GAMMA Actinium 227 -0.021 0.27 0.41lPCI/G iuJ TOG 

SU1-BD124-18 IF5L080237 GAMMA Americium 241 ! 0.012! 0.099! 0.15IPCI/G IUJ TOG I 
lSU1-BD124-18 F5L080237 GAMMA Bisniuth-:207 ~ 0.049! O.o35[""o-.0-7-6+-!P_C_I/-G-+ i!U---~,-T0_5 ___ 1 

lsu1-BD124-18 IF5L080237 !GAMMA Bismuth-210M ~- -o.o1i 0.051 o.089IPCI/G IUJ TOG 

SU1-BD124-18 !F5L080237 GAMMA Cesium 137 I -0.019! 0.046 0.08!PCitG UJ TOG 

lsU1-BD124-18 !F5L080237 GAMMA Cobalt 60 ------~05!--- 0.054 0._1'U_PCI/G ~~---·+T.:.:06'-----1, 
lsU1-BD124-18 IF5L080237 !GAMMA Lead 210 -0.31 1.1 ·1.9lPCI/G juJ T06 

SU1-BD124-18 !F5L080237 -~GAMMA Protactinium 231 0.61 1.1 2 PCI/G UJ TOG 

SU1-BD124-18 !F5L080237 !GAMMA Radium (226) 0.86! 0.19 0.37IPCI/G = 

tSU1-BD124-18 IF5L080237 ,GAMMA Thorium 229 I 0.04! 0.53 0.94,PCI/G !WJ 

lsu1-BD124-19 F5L080237 IEMLA-01-R Plutonium-238 0.018i 0.023 0.029iPCI/G jl.Jj 
· T06 

---~-"------"'" 
· T06 

SU1-BD124-19 F5L080237 IEMLA-01-R Plutonium-239/240 I 0.003 0.0131 0.026 PCI/G UJ T06 

SU1-BD124-19 IF5L080237 IEMLA-01-R IThorium-228 I 1.12i 0.251 o.o5!PCI/G I= 

~U1-BD124-19 jF5L080237 IEMLA-01-R IThorium-230 0.821 0.21 o.o31PCI/G = 

ISU1-BD124-19 F5L080237 jEMLA-01-R Thorium-232 0.87 0.2 0.03 PCi/G = 

iSU1-BD124-19 F5L080237 GAMMA Actinium 227 0.31 0.37 0.63 PCI/G UJ T06 I 

ISU1-BD124-19 F5L080237 !GAMMA Americium 241 -0.04! 0.14 0.24 PCIIG UJ T06 ! 
SU1-BD124-19 F5L080237 !GAMMA Bismuth-207 0.012 0.055 0.11 PCI/G UJ T06 

jSU1-BD124-19 F5L080237 GAMMA Bismuth-210M -0.118 0.085 0.12 PCI/G UJ T06 

SU1-BD124-19 F5L080237 GAMMA Cesium 137 0.007 0.066 0.13IPCIIG UJ . T06 

SU1-BD124-19 F5L080237 !GAMMA Cobalt 50 -0.006 0.075 0.15 PCI/G UJ !T06 

SU1-BD124-19 F5L080237 !GAMMA Lead 210 0.4 1.6 2.9iPCI/G UJ T06 
SU1-BD124-19 F5L080237 GAMMA Protactinium 231 1.6 1.8 3.4 PCIIG FIU:..::J---.+T-0-6---i 

SU1-BD124-19 F5L080237 GAMMA Radium (226) 0.81 0.3 0.28 PCIIG = 

SU1-BD124-19 F5L080237 !GAMMA Thorium 229 -0.75! 0.82 1.3iPCI/G UJ T06 

SU1-BD124-20 F5L080330 EML A-01-R Plutonium-238 0.008 0.029• 0.046)PCI/G UJ T06 

SU1-BD124-20 IF5L080330 EMLA-01-R Plutonium-239/240 -0.003 0.0121 0.027 PCI/G UJ T06 

SU1-BD124-20 F5L080330 EMLA-01-R Thorium-228 , 1.05! 0.24 0.09!PCIIG iJ G02 

SU1-BD124-20 F5L080330 I EML A-01-R Thorium-230 0.82! 0.2, O.oG!PCI/G J G02 

~~1-80124-20 IF5L080330 IEMLA-01-R. Thorium-232 _j. 1.111 0.25, o.o71PCI/G IJ 

.... 

" .. :. ..:~ 
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JStJ1-s~}24-2o~-sl0a033o -~GAMMJ\--!Acti~f!1227 ~=~= o.n! ~=i--ii1fPCIIGTu _____ ro5 j 
!SU1-B0124-20 jF5L080330 :GAMMA lAmencium 241 --l 0.03! 0.16! 0.28!PCI/G UJ --+------< 
~SU1-BD124-20~!FSLOSro30lGAMMABismuth-20~ ,-- 0:018! o.066!"o~iG UJ -~ -- -! 
:Su1-~o1·24~F5L08033o i GAMMA ----T sis;;;uth=~~ oM _j_--=o.o77i ______ O.Oa6I-~PCi!Gru.I--F~--J 
;SU1-::_B0124-20 iF5L080330 !GAMMA !Cesium 137 j 0.019i 0.089j 0.17!PCIIG 1UJ -~1 T06 i 
~1?0124-20 iF5L080330 !GAMMA jCobalt60 .-~~ 0.095! 0.191PCIIG luJ _T06 

L§.l!_!_::B0_~~4-20 _ _lF5L080330 i GAMMA !Lead ~-"!.9-------~-~ .31 ·---~- 3.81 PCIIG 1_~-~-6 ___ _i 
iSU1-B0124-20 !F5L080330 !GAMMA !Protactiniu':1231__j_ -1.3! . 2.11 3.2!PCIIG I~J · . iT06 l 
l~~1-Bj?.:!_?_~-20 . iF5L080330 iGAM~---~~9~~-_E26) ____ j__ 0.59! _ 0.29i 0.561PCIIG i= --~=::J· 
;SU1-B_!)12-::_~_ !F~L080330 !GAMMA _jihorium 229 --1-~L __ 0.8&____!.51PCIIG luJ jT_0_6 __ _ 

~~-~~~i~z~~----j~~~~;~-~~~-t~~~~~--~~~~~~;;;~,i4o 1 
_____ Q=]--------~~~~t-----9~~~~~-~~~~--~~----~----1~~-----1 

!SU1-_E!P124-21 !F5L080330 IEMLA-01-R !Thorium-22~ 0.551 0.15l1_-_.::co . .::..o4
4
.-'-P.;;;C_-'-IIG-=---l:-.=----+-------' 

~-80124-21 !F5L080330 iEMLA-01-R iThorium-230 ___!l_ o.221! 0.03!PCIIG ill= I 
L§_U1-B0124-21 iF5L080330 IEMLA-01-R !Thori~f!1-2~ __ J _____ .Q:i~ o.:!i__~~/G= _ i : 
iSU1-80124-21 !F5L080330 iGAM~Actinium 227 . ! 0.12i 0.26! 0.42•PCIIG !UJ /T06 -J 
isU1-B0124-21 IF5L080330 !GAMMA Americium 241 i -0~052! 0.089 0.15 PCIIG lUJ T06 --- i 
~-Y_!:B0124-21 F5L080330 !GAMMA [sismuth-207 I __ o.oo§L__ u~ _ ___j_T:.::0:.:::.6 __ _ 

!SU1-80124-21 F5L080330 !GAMMA iBismuth-210M 0.034! 0.11 PCIIG UJ IT06 -~ 
ISU1~8o-124-21 l F5L080330 I GAMMA!cesium 137 -0.01 8! 0.058 0.11 PCIIG UJ T06 · 1 

r. I 1 I ,SU1-B0124-21 \F5L080330 ,GAMMA !Cobalt 60 -0.014 0.061 0.12 PCI/G UJ T06 i 
' 

!SU1-80124-21 F5L080330 I GAMMA iLead 210 -0.24i 0.991 1.9iPCIIG ,UJ 1T06 l 

!SU1-80124-21 !F5L080330 !GAMMA Protactinium 231 I -0.061 1 1.9!PCI/G . UJ IT06 ~ ~-
IF5L080330 ~---o.s5T--iSU1-B0124-21 !GAMMA Radium (226) 0.2 0.42 PCIIG = ! 

iSU1-B0124-21 F5L080330 I GAMMA Thorium 229 -, -0.511 0.55, 0.88jPCI/G UJ . yo6 
i 
l 

SU1-B0124-22 IF5L080330 IEML A-01-R I 0.018! .i Plutonium-238 -0.009} 0.041 PCIIG UJ . T06 
' 

SU1-80124-22 IF5L080330 IEML A-01-R 
I 

Plutonium-239/240 l 0.008! 0.0181 0.0311PCII~-~----
l 

T06 --~ 
S-U1-Bo124-22 -~F5L080330 IEMLA-01-R 

---------~-------· -
Thorium-228 1 0.91 0.24! 0.06rCIIG != i 

iSU1-80124-22 · lF5L080330 . IEML A-01-R I 0.821 I ! 

Thorium-230 . 0.221 0.06. PCIIG I,. . l 
; 

' 
lsu1-s0124-22 l F5L080330 j EML A-01-R Thorium-232 ·I 0.96! PCI/G ' 0.25 0.04 ,- ! 
~lJ 1-80124-22 F5L080330 I GAMMA Actinium 227 ----i 0.181 0.43! 0. 7~lPCI/G jUJ T06' ! 
[SU1-B0124-22 F5L080330 TGAMMA Americium 241 -0.16 0.17 0.27[PCI!G UJ T06 

l 

' 
; 

!su1-so124-22 F5L080330 !GAMMA· Bismuth-207 0.086 0.0631 0.15IPCIIG u T05 ! 
SU1-B0124-22 IF5L080330 I GAMMA !Bismuth-210M 0.051! 0.088 PCIIG UJ 

I 
0.17 T06 l 

ISU1-80124-22 IF5L080330 1-- -0.096l PCIIG IT06 
i 

!GAMMA Cesium 137 0.08 0.11 UJ I 
lsu1-B0124-22 F5L080330 jGAMMA 

--·-
PCI/G I Cobalt 60 -0.069 0.091 0.14 UJ T06 l 

SU1-B0124-22 F5L080330 \GAMMA Lead 210 l -0.5 2 3.6IPCIIG UJ hoo l I 

SU1-B0124-22 F5L080330 lGAMMA Protactinium 231 I 0.2 2.1 
I 

3.8 PCI/G UJ T06 I 
lSU1-80124-22 F5L080330 !GAMMA I Radium (226)_ I 1.061-- 0.35 0.66 PCIIG = 

---t-06 

i ,--- -
F5L080330 \GAMMA Thorium 229 I 1.6 PCIIG UJ i tSU1-B0124-22 0.421 0.8 

!EML A-01-R 
I 

I su 1-80124-23 1F5L080330 Plutonium-238 
I 

0.034,PCI/G UJ T06 ! 0.01_ . 0.021 

SU1-80124-23 ! F5L080330 I EML A-01-R Plutonium-239/240 -0.0021 0.0121 0.0261 PCI/G UJ T06 ! 
,§_U 1-80124-23 F5L080330. IEML A-01-R Thorium-228 _1_ 0.221 0.04 PCIIG = ' - i 
SU1-B0124-23 F5L080330 I EML A-01-R Thorium-230 o.77f 0;181 0.02 PCIIG .• l 
SU 1-80124-23 F5L080330 IEMLA-01-R Thorium-232 I 1.111 0.24 0.03 PCI/G = ! 

i 

SU1-B0124-23 F5L080330 \GAMMA Actinium 227 0.4 0.451 b.751PciiG I.JJ T06 ! 
ISU1-80124-23 F5L080330 iGAMMA .Americium 241 -+ -0.00021 0.16 0.28!PCI/G UJ T06 i 
! su 1~8[)"1"24-23 F5L080330 !GAMMA I Bismuth-207 -0.027 0.071 0.121PCIIG IWJ ·1To6 

I 
! 

!SU1-80124-23 ~GAMMA I r -0.116! 0.0997 i F5L080330 !Bismuth-210M I 0.15 PCIIG ,UJ T06 

iSU1-80124-23 F5L080330 !GAMMA !Cesium 137 I -0.074! 0.086j 0.14lPCI{G juJ T06 l i ·--
\.§.~_!:~124-23 F5L080330 !GAMMA 
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isu1-~so124=23--l-i5"loao33o iGAMMA ___ l Lead ·;-o____ · o.5L=-·--1-.ar·---3.5f?Ci/c~-:J-----·rTQ6·----~ 
.--------,------..,------r- I ; I ! ' • 

!SU1-BD124-23 iF5L080330 iGAMMA iProtactinium 231 1 2.9; 2lt--~j.!:CIIG jU. jT05 _j 
fSu1-~~~~4-23 ~-~5LQ8033QlGAMM~----- !Radium (226l.:..:. . il -- 0.85! ·----~~?+-- o.58!PCitG]I=::: . .:.: ___ .::..:_+ __ _:__:_~-
i_SU1-BD124-23 \F5L080330 iGAMMA !Thorium 229 -0.28i 0.92! 1.6iPCI/G UJ IT06 1 
isu1-Bl:?12~~JF5Loao330 !EMLA-o1-R iPiutonium-238 1 o.o~ o.o25r o:o41frciiG:=fl:!L ___ [To6 __ j 
l§U1-BD124-24 i F5L080330 l EML A-01-R : Plutonium-23~l/240 i 0; o; 0.02i PCI/G I u IT05 . . - I . -------+---r t . 
~U1-BD~~-~~~L089330 EML A-01-R IThorium-228 i 1.29, 0.25i 0.05iPCIIG I= 1 , 

!SU1-BD124-~4 !F5L080330 !EMLA-01-R iThorium-230 ~--o~69!·--o.16f 0.031PCI/G l= j ·1 
LSU~:§_I2_!.?_4-2~~5L_<I~933_~ !EML A-01-B __ IThor~~~-232 ----~----1-.l_il~------ 0.2~--- 0.02! PCI/G I= _l____ _ 
lSU1:_~!:)_!?_4-24 i~5L080330 !GAMMA · -~inium 227 ! 0.42! ~~ ___ Q.82/PCI/~~J IT06 ___ j 
isu1-BD124-24 iF5LOB0330 iGAMMA iAmericium 241 ! o.o6i 0.16; o.28!PCIIG iuJ IT06 L 
:--------··-----·----~---··-----r---------··--·----··--··~------·--··-·--------·-···: ........ ---···-··---·L-....... - .. ·----.. -·----..----·-·-··---l:-~-·--··----~- ' . ! 

Jsu1-BD124-24 iF5L080330 \GAMMA isismuth-207 j -0.006i o.o7i 0.13IPCI/G ]uJ ---lT06 ---------·1 
: ; -:-----T----~--------1 -~-----1-----. 

iSU1-BD124-24 /F5L080330 !GAMMA iBismuth-210M 1 -0.061! 0.093! 0.15iPCI/G IUJ IT06 ! 
isu1-BD124-24 jF5L080330 !GAMMA lcesium 137 I o.o1c-o:o9sl 0.18JPCI/G ILJJ iTo6 --l 
isu1-BD124-24 IF5L080330 !GAMMA !Cobalt60 -~l------0.12J. 0.24~CI/~~ jTo6 

~~U1-.~D1~4-24 ~5L08033olGAMM/..--~ead 210 2! __ ~ __ 3.~~1/G ll:! !T05 J 
iSU1-BD124-24 iF5L080330 iGAMMA [Protactinium 231 I 3.41 2.51 4.4!PCIIG iu !T05 i 
~-80124-24 IF5L080330 jGAMMA I Radium (226) _j 0 821 0.~ o~;_PC:.c:._I/G=--Ii-=----+---·-1 
lsu1-BD124-24 iF5L080330 !GAMMA IIThorium 229 I -0.551 0.961---1.6 PCIIG iuJ 1To6 i 
lsu1-BD124-25 -lFSL080330 iEML A-01-R Plutomum-238 I -o.oo5i o.o14!l o.o~CI/G !uJ 1To6 

~~S_U_1_-B_D_1_2_4-_2_5_r!F_5~L_08~0~3~30~i~E_M_L_A_-0~1--R-+P~I~ut~o_ni~um~-2~3~9/~2_40'-r-j __ o~! _____ ~Or'-~0._0~11!_P~C~I/G~riU~----+IT~0~5 ____ _j 
isu1-BD124-25 I F5L080330 IEML A-01-R Thorium-228 I 1.15! 0.34i o.o9l PCI/G I= I 
ls~1-BI?124-25_IF5L080330 IEMLA-01-R Thorium-230 1.. 1.02j o.31L~~Ciic;_l= ---_--t-j-------
isu1.-BD124-25 Tf5L080330 !EMLA-01-R Thorium-232 1 1.67j 0.441 0.07!PCI/G l_= ____ +-1-----' 
jSU1-BD124-25 IF5L080330 !GAMMA jActinium 227 0 421 0 471 0 78jPCI/G luJ lT06 

tF5L080330 
:.........+------· --t ' 

!SU1-BD124-25 !GAMMA ·!Americium 241 lro6 
; 

- 0.007j 0.18i 0.28!PCI/G UJ j 

lsu1-BD124-25 jF5L080330 !GAMMA Bismuth-207 Ji_ ol 0.1jPCI/G u IT05 i 
·-- ~-----...; 

isu1-so124-25 i'F5Co8o33o I GAMMA Bismuth-210M ----0.0321 -- 0.09~-().171PCI/G UJ lT06 j 
jsu1-BD124-25 !F5L080330 0.001! 0.111 - 0.21 PCI/G 

I i ·tGAMMA Cesium 137 IUJ jT06 

ISU1-BD124-25 iF5L080330 iGAMMA Cobalt 60 -o.osl 0.12 0.19IPCIIG UJ T06 j 

~U1-BD124-25 IF5L080330 !GAMMA 
I 

. 3.9 PCI/G I u . _ ___jT05 j Lead 210 2.1J 2 I 
iSU1-BD124-25 IF5L080330 !GAMMA Protactinium 231 1.2 2.4 . 4!PCI/G IUJ . IT06 i 
SU1-BD124-25 IF5L080330 !GAMMA Radium (226) 0.98 0.33] i 0.29 PCI/G = ' 
lsu1-BD124-25 IF5L080330 iGAMMA Thorium 229 0.31 o.93L 1.7!PCI/G IWJ IT06 

I 
I 

!SU1-BD124-26 !F5L080330 IEMLA-01-R Plutonium-238 0.01~ 0.027l 0.037 PCIIG UJ 1To6 ! 
lsU1-BD124-26 ' 0.0121 PCI/G IUJ !T06 i IF5L080330 EML A-01-R Plutonium-239/240 0.0031 0.026 

jsu1-BD124-26 IF5L080330 ' 1.031 0.291 PCIIG 1:= I I EML A-01-R Thorium-228 0.07 

lsu1-BD124-26 jF5L080330 EMLA-01-R Thorium-230 0.95 0.28: 0.05iPCI/G = I 
! 

jsu1-BD124-26 IF5L080330 1.04l 0.03lPCIIG 
,. 

i EMLA-01-R Thorium-232 0.3 i= I 

IF5L080330 luJ 
-----; 

jSU1-BD124-26 GAMMA Actinium 227 -0.04 0.54 0.81 PCIIG T06 I 
iSU1-BD124-26 IF5L080330 GAMMA Americium 241 -0.031 0.21 0.34 PCI/G UJ T06 I 
1su1-BD124-26 IF5L080330 0.056! 

I I GAMMA Bismuth-207 0.0741 0.16 PCI/G UJ T06 

IF5L080330 
I 

-~ SU1-BD124-26 GAMMA Bismuth-210M -0.04 0.1 0.18 PCI/G UJ T06 

SU1-BD124-26 IF5L080330 GAMMA Cesium 137 -0.0171 0.088 0.16jPCI/G UJ T06 ' 

SU1-BD124-26 IF5L080330 GAMMA Cobalt 50 -0.0761 0.099 0.16 PCI/G luJ T06 I 
jSU1-BD124-26 IF5L080330 GAMMA Lead 210 21 2.2 4.2!PCI/G luJ T06 i 
lsu1-BD124-26 IF5L080330 !GAMMA Protactiniu~ 2~~ 0.2 2.7' 4.7 PCI/G iUJ T06 ! 

lSU1-BD124-26 jF5L080330 !GAMMA 0.69iPCIIG 
I· I -~ Radiuni (226) 1 0.36 i= I r--

iF5L080330 !GAMMA I 1.9!PCI/G jT06 jSU1-BD124-26 Thorium 229 0.3j 1 UJ ! 
' ' I 

0.0431 iSU1-BD124-31 IF5L080330 IEML A-01-R Plutonium-238 I 0.0321 0.028 PCI/G J T04 i 

!§_':J1-B~-~4-31_ __ l!:'~L:_080~30 JEML A-01-R Plutonium-239/240 I -0.002; 0.0121 0.02~PCII~__!~_J _____ [!06 ____ j 

::.·-

e.3s/\? !f 
~ ~ .·:~; 

~~ 
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iSU1-B0124-31 !FsLo8033o !EML A-o1-R Thorium-228 I o.119l_ _ .. o.o67[--a:D42rPCiiGL--l~· ----~-ii 
lsU~B012~-31 ~F5L080330_.i!=MLA-01-R Thorium-230 ii ___ OA3i 0.11[ O.Q3,PCIIG 1::: _l_ __ ---;J 
l S U 1-80124-31 · l F5L_08_0-:.3~3_0_---'j'-E.c..Mc..::L:_:.A~-0.:...1c...-_R-t~Th:.:.;o:..:..ri:c:cu:.:.;mc..::-2c3c..::.2_-... ____,_.Q.202L __ ~~-~[___Q:Q?8! PC 1/G 1::: I 
rsu1~124-31\Fs.L080c..::3:.::3-=-o-riG::..:AMMA !Actinium 227 ~ o.1j 0.171 o.3iPCitG --;-~---' 
iSU1-B0124-31 !F5L080330 lGAMMA Americium 241 . 0.011 0.062j 0.12\PCI/G 
lsu1-B0124-31 lF5L080330 )GAMMA Bismuth-207 i o.ooar---o-.0-2-8+!-o-.0-5....,81!-P-C-I/--'-G-+-:....::_---+-'--------i 

lsu1-B0124-31 1FsL080330 !GAMMA lsismuth-210M I o.ooo8t o.o4l o.074!PCI/G 
!SU1-80124-3-1-jFSL080330 !GAMMA Cesium 137 j -0.011t-----o.o36f ___ 0.074!PcltG 

I SU1-B012~-31 _[£sL080330 ! GAMMA ----t Cobalt_ 60 ______ _j- o.OQ2J __ __<?_:Q~_!!to:Oa-9t-l P_C_II_G-+L-uJ ___ _.,.iT_o_6 __ ......_J, 

iSU1-B0124-31 JF5L080330 :GAMMA 1

1

Lead 210 i 0.61! 0.85: 1.8!PCIIG iUJ iT06 . l 
isu1-B0124-31 -iF5L080330 iGAMMA .Protactinium 231~ 0.31J 0.92; 1.8\PCI/G luJ IT06 ~~ 
~-·-···------------+--------r--------~------·-------·-j····----·-·--1·---------------·t--·----j-------~-------~-----·-j 
~-1-80124-31 JF5L080330 !GAMMA !Radium (226) , 0.4; 0.16! 0.3(PCIIG 1= 1 i 
iSU1-B0124-31 iF5L080330 !GAMMAThorium 229 I o.~ 0.39! · 0.72iPCIIG luJ 1To6 

iSU1-B0124-32 i F5L080330 ! EML A-01-R I Plutonium-238 l 0.225! 0.073! 0.032tPCI!G I= j 
!su1-B0124-32 ! F5L080330 I EML A-01-R IPiutonium-239/240 I -0 oo2l o 012l 0 025i PCIIG j_yJ !T06 

Thorium-228----, 
I 

W}-80124-32 iF5L080330 IEML A-01-R 0.2261 o.0951 o:042lPCIIG I= 
' I EML A-01-R 

--t I= SU1-B0124-32 iF5L080330 Thorium-230 0.551 0.16i 0.02 PCIIG 

i SU1-B0124-32 I F5L080330 EML A-01-R Thorium-232 ~~ 0.0871 0.023tCIIG I= I r---------t-
1To6 !SU1-B0124-32 iF5L080330 !GAMMA Actinium 227 .06j 0.191 0.28!PCI/G luJ 

fsu1-so124-32 F5L080330 GAMMA Americium 241 ! -0.0451 I 
0.12IPCIIG 

IUJ jTo6 0.0721 

ISU1-80124-32 IF5L080330 ,GAMMA Bismuth-207 -0.006 0.0251 0.049!PCIIG 
I 

UJ iT06 

SU1-80124-32 1F5L080330 !GAMMA Bismuth-21OM -0.034! 0.0441 0.071,PCI/G luJ IT06 
IF5L080330 !GAMMA Cesium 137 -0.~23! 0.0331 SU1-80124-32 0.055~/G Jl!J T06 

ISU1-80124-32 F5L080330 IGAMMA Cobalt 60 0.00041 0.078.PCI/G !uJ T06 0.036 

!GAMMA 0.004! ' SU1-80124-32 ,F5L080330 Lead 210 0.88 1.7'PCIIG UJ T06 

su 1-80124-32 IF5L080330 !GAMMA Protactinium 231 1.4, 1.1 2.2 PCI/G u 1To5 

jSU1-80124-32 IF5L080330 !GAMMA Radium (226) ---- 0.451 __ OJ.§,..... ____ 0.33I~ci!G j= --
lSU1-B0124-32 --~F5LOSOJ3o-fGAMMA Thorium 229 o.o5j 0.451 0.841 PCIIG I UJ T06 

isu1-B0124-33 !F5L080330 . 'EML A-01-R Plutonium-238 ! 0.48i 0.11i 0.03iPCI/G 1= 
SU1-80124-33 F5L080330 EML A-01-R Plutonium-239/240 -0.002 0.0111 0.0241PCI/G ,UJ T06 

[_sU1-80124-33 F5L080330 EML A-01-R Thorium-228 0.2231 0.0~~- 0.0541 PCIIG = i 
isu1-B0124-33 IF5L080330 EML A-01-R Thorium-230 0.491 0.131 0.041 PCI/G = 
SU1-80124-33 F5L080330 EML A-01-R Thorium-232 0.237 o.085I 0.041 PCI/G = 
SU1-80124-33 IF5L080330 !GAMMA Actinium 227 0.14 0.24 0.39 PCI/G UJ . T06 

!su1-B0124-33 IF5L080330 !GAMMA Americium 241 -0.0021 0.0651· 0.12;PCIIG UJ T06 

SU1-80124-33 F5L080330 GAMMA Bismuth-207 0.0021 0.06 PCIIG luJ T06 0.03 

'SU1-80124-33 F5L080330 GAMMA Bismuth-21OM -0.038! 0.038 0.058 PCIIG UJ T06 

SU1-80124-33 F5L080330 !GAMMA Cesium 137 0.004. 0.039 O.D781 PCIIG UJ T06 

SU1-B0124-33 F5L080330 GAMMA Cobalt 60 0.042 0.043 0.11 PCI/G UJ I TOG r--
1.6lPCIIG SU1-BD124-33 'F5L080330 I GAMMA lead 210 -0.03 0.87; UJ T06 

SU1-B0124-33 F5L080330 GAMMA Protactinium 231 0.671 0.94\ 1.8jPCIIG UJ T06 

SU1-B0124-33 F5L080330 GAMMA Radium (226) 0.4 0.15 0.3!PCIIG -· 
SU1-80124-33 F5L080330 GAMMA Thorium 229 0.271 0.46! o.87IPci!G UJ T06 

SU1-B0124-34 F5L080330 EML A-01-R Plutonium-238 0.054 0.031 PCI/G 
,. 

0.126 I= 
SU1-80124-34 IF5L080330 EMLA-01-R Plutonium-239/240 -0.002 0.0121 0.025l PCIIG UJ T06 

SU1-B0124-34 F5L080330 1EML A-01-R Thorium-228 0.141 0.061 0.041 PCIIG ' = 
!su1-B0124-34 IF5L080330 EML A-01-R Thorium-230 ·- 0.2451 o.o8l 0.032 PCI/G J F01 

LSU1-B0124-34 F5L080330 EMLA-01-R Thorium-232 0.083j 0.0461 0.034 PCIIG J iT04 

!SU1-B0124-34 F5L080330 GAMMA !Actinium 227 -0.04 0.21 0.29 PCI!G iuJ iTo6 

!SU1-80124-34 !F5L080330 !GAMMA Americium 241 -0.016! o.o57i 0.1lPCI/G UJ IT06 
!SU1-80124-34 _j F5L080330 GAMMA Bismuth-207 0.0021 0.029! 0.056iPCIIG UJ T06 ---

I 
l 

I 

i 
I 

1 
' 
•· 

_! 

! 
t 

j 
t 

l . 
I 

l 
j 

i 

I 
1 
i 
I 
! 

I 
i 

! 
! 
I 
l 

·. i 
i 
! 

i 
I 
I 
' I 
i 
! 
I 
I 
' 

i 
I 
i 
! 
! 
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~~U1-BD124-~~-lF5~080330 !GAMMA !Bismuth-20~---~-- -0 . .9_1_!!--- 0.026~~_Q~CIIG !uJ !T06 i 
!SU_1-BD124-35 if5L080330 !GAMMA !Bismuth-210M ! -0.006i 0.043 . 0.0791PCI/G UJ ~ -~ 
jSU1-BD124-35 IF5L080330 iGAMMA !Cesium 137 I -o.ooL 0.041i 0.078!PCI/G UJ IT06 

ISU1-BD124-35 IF5L080330 I GAMMA !cobalt 60 ! -o ooo2! o 024! o 061 PCI/G luJ IT06 ,_ I ---~ - I --· 
isu1-BD124-35 ' 0.61 PCIIG iuJ 1To6 ' iF5L080330 GAMMA Lead 210 1 2.1 ·j r- . r--

lro6 jSU1-BD124-35. F5L080330 iGAMMA !Protactinium 231 l 0.091 1.21 2.2oPCI/G IUJ i 
' 

isu1-BD124-35 !F5L080330 iGAMMA j Radium (226) I I 0.391PCI/G I ! 

! 0.58i 0.19, = i 

!SU1-BD124-35 IF5L080330 ' !Thorium 229 · ' -0.01! 0.481 ' 1GAMMA ! 0.89 PCI/G UJ T06 ! 
I . 

jF5L080330 IEMLA-01-R Plutonium-238 0.0111 0.0211 0.033 PCI/G luJ iT06 --1 ~U1-BD124-36 -
ISU1-BD124-36 !F5L080330 EML A-01-R Plutonium-239/240 -0.002! 0.012 0.026 PCI/G UJ T06 l 
lsU1~BD124-36 !F5L080330 IEMLA-01-R Thorium-228 0.28! 0.131 0.06 PCI/G = I ! 
~. ' 
iSU1-BD124-36 iF5L080330 IEML A-01-R Thorium-230 0.571 0.2 0.03 PCI/G J F01 ! 

' ' 
~U1-BD1~~-36 ~!:_5L08p330 IEMLA-01-R Thorium-232 _j__0.341--__QJ~l 0.05 PCilG = 

IT06 
i 

I GAMMA 0.35lPCI/G 
-·-·~ 

ISU1-BD124-36 lf5L080330 Actinium 227 I -a.o3l o.23 UJ ' j 

iSU1-BD124-36 IF5L080330 1GAMMA !Americium 241 
I -0.03, 0.072 0.12!PCI/G UJ 

; 

! T06 j 

SU1-BD124-36 iF5L080330 GAMMA Bismuth-207 -0.004! 0.033 o:o63 PCI/G UJ T06 
! 
i 

!su1-BD124-36 F5L080330 GAMMA Bismuth-210~ -0.0371 0.044 .. 0.069 PCIIG UJ T06 
i 

' 
i 

)SU1-BD124-36 !F5L080330 !GAMMA !Cesium 137 O.Og4! 0.0331 0.067 PCI/G UJ T06 ' ! 

SU1-BD124-36 IF5L080330 GAMMA Cobalt 50 0.007j 0.035 0.081 PCI/G UJ T06 !· 
SU1-BD124-36 iF5L080330 GAMMA I Lead 210 0.351 0.85. 1.7 PCI/G UJ 1To6 i 

! 

SU1-BD124-36 IF5LOB0330 jGAMMA !Protactinium 231 0.71 1.1 2.1 PCI/G UJ T06 ! 
SU1-BD124-36 F5L080330 jGAMMA Radium (226) 0.4 0.15 0.3 PCI/G i 
SU1-BD124-36 F5L080330 GAMMA Thorium 229 -0.061 0.43 0.76 PCI/G UJ T06 i 

! 

1SU1-BD124-37 F5L080330 EMLA-01-R Plutoniumc238 0.335! 0.089 0.028 PCI/G = l 
isu1-BD124-37 if5L080330 EMLA-01-R Plutonium-239/240 I 0:~ 0.0121 0.024 PCI/G UJ T06 ~ ,__ f--
iSU1-BD124-37 IF5L080330 EMLA-01-R Thorium-228 0.28 0.15, 0.1 PCI/G J T04 i 
I su 1-80124-37 iF5l080330 IEMLA-01-R Thorium-230 0.61 0.23 0.06 PCIIG J F01 ! 

i 

SU1-B0124-37 F5L080330 EMLA-01-R Thorium-232 0.33 0.15, 0.06 PCI/G = I 
l 

~.U1-BD124-37 F5L080330 GAMMA Actinium 227 -0.02 0.19 0.29 PCI/G UJ T06 I 
- ·----1 

SU1-BD124-37 F5l080330 GAMMA Americium 241 0.037 0.061 0.12 PCitG UJ T06 I 
SU1-B0124-37 F5L080330 GAMMA Bismuth-207 o.oo51 0.029 0.057 PCI!G UJ T06 J 

I 

SU1-BD124-37 iF5L080330 GAMMA I Bismuth-21OM 1 -0.016 0.041. 0.07 PCI/G UJ T06 i 
' 

jF5l080330 
l 

o:o92 T06 ! SU 1-BD 124-37 GAMMA Cesium 137 0.008 0.045 PCI/G UJ 

jsu1-B0124-37 Cobalt 60 0.0451 1To6 
i 

IF5l080330 GAMMA 0.043 0.11 PCIIG UJ ! 

!sU 1-80124-37 IF5L080330 !GAMMA Lead 210 0.23 0.74 1.5 PCI/G UJ jT06 I 
I 

:SU1-BD124-37 iF5L080330 !GAMMA Protactinium 231 -0.23 0.921 1.6,PCI/G UJ iTo6 i 
_j 

iSU1-B£?..!24-~ __ lf~~~0330 _j-=G-'-'A.:..:.M.:..:.MA"-'----LJR-'-'a:..c:dcciuccm.:...(""2.::.26:.,l_.........J~---'0"-.6:.c5..~..i ___ 0.:...._16'-'-! __ -'0"-.1--'3'"-IP_C.;_I_/G:.......J_= ____ _,__ 
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fSU1=80124-37 iF5L080330 !GAMMA fT~;-229-! o.o8! o.39!0.73lPCi!G!.uJ iTo6 

lSU1-BD124~F5L080330 iEMLA-01-RTPiutonium-238 j 0.003! 0.012i 0.025iPCIIG iuJ ==lT06 : 

rsu1-sb124-3a· -~F5Lo8o33o · !ErviL A-o1::-RTPI~toniu~3~----=o.Oo1r-·--;o11! -0$-~~J~.-~ To6 ~_:_:-_-=J-
isu1-BD1?4-38 IF5L080330 IEMLA-01-R iThorium-228 i 0.2861 0.09) 0.043iPCI/G I= 1 

· i 

lsu1-BD124-38 IF5L080330 IEMLA-01-R lrhorium-230 _j__ 0.6!__ 0.14! 0.021PCIIG I= I _J 

~-1-80124-3~ iF5L080330 !EMLA-01-R IThorium-232 i 0.221 0.078\. 0.039;PCI/G != , 
fSU..!.:.BD124~8 !F5L080330 'GAMMA !Actinium 227 ____ -,---:9.04: _..9.:.?.!.1--- 0.32!PCI/G !\::!_J -~~-----~ 
~_l:J1-BD124-3GL080330 GAMMA ;Americium 241 ! 0.017! -~~0.14iPCIIG !UJ iT06 ! 
~ su 1-BD124-~8--l~-~L0~9330 -·-~!'-MMA____ 1 Bismuth-~07 _ _j ___ 0.025! __ o. 0331 0._97 4j PC I/~~ UJ -----~---1 
~U1-BD124-38 !FSL080330 iGAMMA ~Bismuth-210M ! -0.031! 0.049! O~Q.81,PCI/G !UJ jT06 : 

~\:J~-~.13_12_~-~~:-~~_[~LO~Q.~30 -·l~~Mf:M -------~~~~~~~_!~? _________ .j__:Q-02?~---·-···_Q:._Q.~?.~-·-·Q.:Q~~~-PCI~Q_.J~------+ T06 ______ j 
lSU1-BD124-38 !F5L080330 jGAMMA \Cobalt 60 j -0.0006! 0.04! 0.087fPCI/G !UJ jT06 _j 
ISU1-BD124-38 \F5L080330 !GAMMA 1Lead 210 1 O.D7i 2!PCI/G :uJ iT06 

ISU1-BD124-38 lF5LOBo33o !GAMMA Protactini~-;;,-231!- 0.5! 1.91PCI/G ~ 1To6 -j 
jSU1-BD124-38_jFSL08033g_jGAMMA !Radium_(226) -~ 0.511 0.181 0.32 PCI/§_ L 
!SU1-BD124-38 IFSL080330 !GAMMA lThorium 229 

-
0.46! 0.831PCIIG -lUJ . 

---- -.------, 
-0.111 T06 i )"--·-------

!F5L080330 
I 

0.0711 
I -~ 

iSU1-BD124-39 EML A-01-R Plutonium-238 0.2211 0.029iPCIIG I= I I 
! 

!FSL080330 jEML A-01-R o.oo2! 0.013! iuJ lro6 iSU1-BD124-39 Plutonium-239/240 0.027 PCI/G 

~ r I 

!Thorium-228 I 0.311 I !SU1-BD124-39 iFSL080330 EML A-01-R 0.121 0.06
1
PCI/G = 

isu1-s0124-39 
I 

IThorium-230 0.561 I= I !F5L080330 EML A-01-R 0.17 0.041PCI/G 

lsu1-BD124-39 iFSL080330 EML A-01-R (Thorium-232 0.29! 0.121 0.04 PCI/G I= I ; I 
jSU1-BD124-39 IF5L080330 [Actinium 227 · 0.231 luJ ' ----< 

GAMMA 0.22 0.4 PCI/G T06 i 
jsu1-BD124-39 IFSL080330 !GAMMA _jAmericium 241 0.00006 0.072! 0.13 PCI/G UJ T06 i 

iF5L080330 !Bismuth-207 0.006[ PCI/G 
---~ 

ISU1-BD124-39 GAMMA I 0.0271 0.056 UJ T06 l 

SU1-BD124-39 !F5L080330 GAMMA Bismuth-21OM -0.0551 o.o5! 0.075 PCI/G IUJ T06 I 

ISU1-BD124-39 IF5L080330 GAMMA Cesium 137 -0.005 0.042 0.079 PCI/G UJ T06 i 
lsu1-BD124-39 IF5L080330 

! 
0.038 PCI/G IUJ 1GAMMA Cobalt 60 -0.041 0.051 T06 j c------j-·- I GAMMA 

··-·-
1.81PCI/G jUJ iSU1-BD124-39 !FSL080330 Lead 210 0.471 0.93 T06 ! 

!su1-BD124-39 
I 

I ! lf5L080330 1GAMMA Protactinium 231 -0.02, 0.921 1.7 PCI/G IUJ T06 

SU1-BD124-39 IF5L080330 GAMMA Radium (226) 0.55 0.15 0.34 PCI/G = ! 
SU1-80124-39 IF5L080330 GAMMA Thorium 229 I -0.06 0.34 0.61 PCIIG UJ T06 _j 

lsu1-B0124-40 IF5L080330 EML A-01-R Plutonium-238 o.os5l 0.044, 0.029 PCI/G J T04 I 
iSU1-BD124-40 . IF5L080330 EMLA-01-R Plutonium-239/240 0.0021 0.013 0.027 PCIIG UJ .!Tos 

I 

[SU1-BD124-40 IF5L080330 EMLA-01-R Thorium-228 0.175 0.067 0.038 PCI/G 
I _J = 

SU1-80124-40 IF5L080330 EMLA-01-R Thorium-230 0.5 0.12 0.03 PCI/G = i 
I 

0.1631 1SU1-80124-40 IF5L080330 EMLA-01-R Thorium-232 0.063 0.029 PCI/G = ' : 
SU1-BD124-40 tF5L080330 GAMMA Actinium 227 0.06 0.19· 0.32 PCI/G UJ T06 ! 
SU1-80124-40 )F5L080330 GAMMA Americium 241 -0.024, 0.053 0.095 PCI/G UJ T06 I 

I I 
!uJ SU1-BD124-40 jF5L080330 GAMMA Bismuth-207 0.016i 0.028 0.06 PCI/G jT06 i 

-a.ozl 0.0391 
I 

i SU1-BD124-40 IF5L080330 GAMMA Bismuth-210M 0.068 PCI/G luJ IT06 ' 
SU1-BD124-40 jF5L080330 GAMMA Cesium 137 0.006 . 0.044! 0.09·PCI/G UJ IT06 I 
SU1-BD124-40 !F5L080330 GAMMA Cobalt 60 0.013! 0.052 0.11 PCI/G !UJ T06 ! 

ISU1-BD124-40 iF5L080330 GAMMA Lead 210 -0.03 0.75 1.5 PCI/G UJ T06 ! 
iSU1-B0124-40 \F5L080330 GAMMA Protactinium 231 I 0.39 0.8 . 1.5 PCi/G UJ T06 1 
SU1-BD124-40 IF5L080330 GAMMA Radium (226) 0.25 0.14 0.29 PCI/G u T05 ! 

!SU1-BD124-40 IF5L080330 GAMMA Thorium 229 I 0.02 0.43, 0.77 PCI/G luJ T06 
I 
I 

fSU1-BD124-41 iF5L080330 \EML A-01-R Plutonium-238 
I 

0.393 0.096 0.024 PCI/G I= I I 

IF5L080330 
----,..·-·· 

~1-80124-41 1EML A-01-R Plutonium-239/240 0.003 0.011 0.024 PCI/G jUJ T06 ! 
fsu1-BD124-41 !F5L080330 IEML A-01-R Thorium-228 0.451 0.191 0.11 PCI/G = I I 
lSU1-BD124-41 IF5L080330 iEMLA-01-R 

I 

0.08\PCI/G 1= I· 
Thorium-230 0.871 0.28, ! 

@:!.~:80124-41 iF5L080330 jEMLA-01-R Thorium-232 0.35i 0.16! ' 0.08 PCI/G = J 
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:su·;·~BD124:::;:;--·i F5Lo8o33cJTGAMMA !Actinium -227 I o.15i o.23r·--·aAz1PCi/GTUJ-- ·1To6 -------~ 

[i~_1_:!30124.41iF5L080330 iGAMMA ~Americium f41 __ 

1
1_o.o:gj 0.0981 D.181P~!i~J~_::-~~6 ---T 

~SU1-80124-41 -!F5L080330 !GAMMA IBismuth-207- - _ - -0.006! 0.0361 0.074jPCIIG lUJ -=riQ6~~.:.-~:......:J. 
isLi1-so1'24-41-!F5L080330 !GAMMA !Bismuth-210M I 0.011:!: 0.0541 0.1!PCI/G luJ iTo6 1 

rsu1-B0124-41 !F5L080330 !GAMMA !cesium 137 j -0.017j 0.043! 0.078lPCI/G !uJ ITD6 · ; 

r5u1~'Eiorn~1 IF5Lo8o33o !GAMMA I cobalt 6o 1 o.oo9! o.o3zl o.o85lPcltG !UJ . jTo6 __j 
isu1-B0124-41 iF5L080330 !GAMMA !Lead 210 1 0.2: 1.2! ~~CI/G IUJ . ITO§_ i 
lSu1-BD124~TF5L08mo-]GAMMA !Protactinium 231 I o.zl u! 2.4iPCI/G UJ . 4To6-~ 
iSU1-B0124-41 lF5L080330 !GAMMA !Radium (226) 

1

1 0.38! 0.2l o.39!Pci!G lu 1To5 j 
L~~1-~BOl~4.41 _jF_i~pacmo !G~MMA !Thorium 229 . 0.02!____ 0.53i · . 0.99!Pci/G !uJ · iTo6 "' 

i~_l!_J.:~f212~~~------L~.S..'=Q~03~~--J!;'~L A-01-R_j~~U_!~~!!!~~:?_~~----·j ___ _Q~~~~L. ___ ~g-~L....2:..q?~-~-g!!.q_j::~--- __ ; _ _.i___ . . . i-

L~J:B0_~24-42 i F5L080330 !EML A-01-R !Piutonium-239/240 I o! ol 0.01~+~--- • !TOS---~~~=-l 
iSU1-B0124-42 IF5L080330 !EMLA-01-R IThorium-228 I 0.271! 0.0931 0.05:PCI/G 1= j · i 
fSu1-B0124-42 /F5L080330 !EMLA-01-R !rhorium-230 0.6: 0.141 0.03!PCI/G = j i 
~~s5 __ ~u_11 -_B8Q0_11 2244-4-422__j£5L080330 IEMLA-01-R !Thorium-232 +-

1

1 0.244f 0.08~: o.033[PCI/G L= -1 j 
iF5L080330 !GAMMA !Actinium 227 -0 03! 0 21 0 31[PCI/G fuJ iT06 __j 

~-~1-80124-42 IF5L080330 !GAMMA Americium241 I -0.011! 0.064 o:111PCI/G !uJ \o6 ! 
l§U1-B0124-4~ iF5L080330 GAMMA Bismuth-207 I o.oo3i o.03i_0.0581Pci!G iuJ jT06 i 
[SU1-B0124-42 !F5L080330 GAMMA Bismuth-210M i -0.0321 0.0411 0.067IPCI/G UJ !T06 ~ 
fsu~-80124-42 IF5L080330 GAMMA !cesium 137 I -0.007] o.o4i 0.073 PCIIG 'uJ iT06 1 

ISU1-B0124-42 IF5L080330 J.:GAMMA Cobalt60 I -0.0231 0.041 o.o7IPCI/G UJ T06 
t~-~~~~~~~~~~~~--~~~~-----r-~~~-~~~~~-~~=-~~----~=----~ 

iSU1-B0124-42 iF5L080330 !GAMMA !Lead 210 I 0.16! 0.8! · 1.6 PCI/G UJ T06 I 
~U1~80124-42 !F5L080330 IGAMMA !Protactinium 231 0.38 0.981 1.7 PCI/G UJ 

1 SU 1-80124-42 ! F5L080330 I GAMMA I Radium (226) 0.371 0.14 0.281 PCI/G -

T06 

I 
~~U1-B0124-42 IF5L080330 jGAMMA Thorium 229 I -0.451 0.41 0.63!PCIIG UJ T06 

iSU1-B0124-43 IF5L080330 lEMLA-01-R IPiutonium-238 I 0.148! 0.057. 0.026 PCIIG = 

l!?_l!..!:-!3.Q! 24~~--~?!:_0803_:30 I EML A-01-R Plutonium-239/240 --- 0! ·- o~ _ _Q.:.Q!~~~-----+'T_;c_05;:__ _____ j 
jSU1-B0124-43 jF5L080330 iEMLA-01-R ·Thorium-228 0.19i 0.075' 0.054IPCI/G l= I 
isu1-B0124-43 IF5L080330 · iEML A-01-R Thorium-230 0.44 0.11 O.G3!PCI/G = 

isu1-B0124-43 IF5L080330 IEMLA-01-R Thorium-232 0.261 0.082 O.Q15 PCI/G I= 
isu1-B0124-43 IF5L080330 !GAMMA Actinium 227 I 0.1 0.22 0.36 PCI/G UJ 

fsu1-B0124-43 iF5L080330 !GAMMA Americium 241 -0.0621 0.074 0.12 PCI/G IUJ 

lsu1-B0124-43 IF5L080330 !GAMMA Bismuth-207 0.012. 0.029i 0.061 PCI/G 1UJ 

!SU1-B0124-43 !F5L080330 !GAMMA !Bismuth-210M -0.023 0.045! 0.075,PCIIG UJ 

[su1-B0124-43 IF5L080330 !GAMMA Cesium 137 o.o17i 0.04 0.0821PCI/G UJ 

jSU1-B0124-43lF5L080330 GAMMA Cobalt60 1 0.0151 0.046! 0.1 PCI/G UJ 

!SU1-B0124-43 jF5L080330 GAMMA Lead 210 0.181 0.87 1.7 PCI/G UJ 

isU1-B0124-43 jF5L080330 jGAMMA Protactinium 231 I -0.755\ 0.998 1.5 PCI/G UJ 

lsu1-B0124-43 IF5L080330 iGAMMA Radium (226) 0.6, 0.161 0.11 PCi/G 

JSU1-B0124-43 jF5L080330 GAMMA Thorium 229 -0.221 0.42 0.71iPCI/G .UJ 

iSU2-80124-44 IF5L080339 IEMLA-01-R .IPiutonium-238 0.0931 0.05 0.042 PCI/G J 

i SU2-B0124-44 j F5L080339 i EML A-01-R Plutonium-239/240 -0.004 0.013 0,029 PCI/G UJ 

T06 

IT06 
T06 

T06 

T06 

T06 

T06 

· T06 

T04 

T06 

_j 
i 
i 
I 
I 
I 
I 
i 

i 

I 
~U2-B0124-44 jF5L080339 !EMLA-01-R Thorium-228 0.277 0.0881 o:..::.o4.:...1+P~C::.:I/:..:::G=-+=----+---~~ 
jSU2-B0124-44 !F5L080339 iEMLA-01-R Thorium-230 0.55 0.1310.03 PCIIG - I 
isu2-B0124-44 IF5L080J39 IEMLA-01-R Thorium-232 0.231 O.G78 0.035 PCIIG = 
lsu2-B0124-44 IF5L080339 !GAMMA Actinium227 -0.02! 0.14! 0.22_PCI/G UJ T06 I 
JSU2-B0124-44 IF5L080339 !GAMMA Americium 241 I 0.0141 0.0591 0.1 PC!/G UJ T06 

jsu2-B0124-44 IF5L080339 !GAMMA Bismuth-207 I 0.004 0.021t 0.0421PCI/G UJ T06 

ISU2-B0124-44 iF5L080339 !GAMMA !Bismuth-210M -0.0091 0.035, 0.061 PCI/G UJ T06 l 
~2-80124-44 !F5L080339 !GAMMA Cesium 137 ! -0.015 0.032 0.056 PCI/G UJ T06 

l§~~~-[)124-4_4 _ F5l:_Q_~0339 iGAMMA Cobalt 60 _:_1 -0.003! 0.027i o:o5s!PCI/G U_J ____ ..._IT_0_6 ___ ~ 

,.. 

;... 
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fsu2-8-D124-44 ---fF5L08o339fGAMMA ~~d21-o ----T·----._·0.09:·· 0.761 -1-:4jPcliG--)uJ·-------+.:....:..::----: 

!su""2-iill124-44 --~F5L0803~WGAMMA__ !Protactinium 231 ~--o.gsr- 0.951 1.8!PCI/G lu T05 

· I Sl:J2-80124-44 ~F5L080339 ·:~ - ! Radium (226)_~__j_:_· o,3L.: = o. !.?[~~~.:~ PCIIq __ j::___:__ __ ~~--_;;~_:.::.J -
[SU2-80124-44 iF5L080339 IGAMMA . 1Thorium_22~ ___ _jr-_Q]{ 0.33: O:~~jPCI/G jUJ · IT06 --~ 
~SU2-_B0124-440 fS.L080339 !EMLA-0-!-R \Piutonium-238 j 0.091\ -~-Q.042jPCI/G !J lro4 1 

fSU2-80124-440 !F5L080339 lEMLA-01-R /Piutonium-239/240 I 0.004/ 0.0121 · 0.023/PCI/G iUJ · T06 

lsu2-80124-440 iF5L080339 ]EMLA-01-R iThorium-228 T 0.2641 . o.088l o.042iPCI/G I= : 
lsu2-8o124~4DJ~5l"ci80339j~o~~---23Q--_T ___ o.52! --D.1-3f-Q.03iPCiiG-r::----~----1 

!_SU2-~Q.!24-4~~-! F5_L080339 !~~L A-~B-.. iThorium-23_? _____ .....\ __ _Ql56~----__()_:~-- 0.032i PCI/G ~-~-- I· ---.1 
:su2-80124-440 ;F5L080339 !GAMMA \Actinium 227 i -O.Oo3: 0.161 0.25!PCI/G !UJ !T06 i 
! . -----·i-·-----, ~-··-----·1-------r-·---r-----r------,-------·-~ 

;_§~-~:.§.Q_!3._'!_-44(! __ (~_5-~_08~~~-l~-~~-~-A _____ ~~'!ler~-~~-?.~! _____ j _____ 9.:9.~.?.L.-----.Q:.~-~~-----·9_:)! P~_!{~ _ _j_~_} ______ j!9_? _______ J 
LSU~_801~::±~ __ J£...~L080339 !GAMMA __ \8ismuth-207 _ _j 0.009! Q.02~_0..:045!PCI/G !~J- !T06 J 
!SU2-80124-440 !F5L080339 iGAMMA i8ismuth-210M I -0.024[ O.D35I o.os~CI/G -~- ITD6 ! 
iSU2-80124-440 iFSL080339 !GAMMA !cesium 137 __j_-0.016! . 0.031!. · 0.0531PCI/G IIUJ IT06 i. 

(_su2_il_Q_!.?.~:~4o jF~!:_o8o339 ~GAMMA !cobalt 5o L __ o.o14l ___ J>.:P~...:. o.o71jPcltG y.J _____ eiT06 -~ 
lSU2-80124-440 IF5L080339 !GAMMA !Lead 210 I 0.621 ?.69l' 1.4!PCI/G IUJ ~ 1 
jsu2-BD124-440lF5L080339 !GAMMA 1Protactinium 231 0.69i 0.731 1.4!PCI/G iUJ · .T06 i 
!su2-80124-44D lF5L080339 !GAMMA !Radium (226) --- 0.28i 0.131 0.22iPCI/G i::: I i 
jsu2-sorn-44~_j~5Lo8o~9 jGAMMA !Thorium 229 o.2L_ o.;sr-- ~£lCIIGjuJ 1To6 --=.J 
ISU2-80124-45 lF5L080339 IEMLA-01-R !Piutonium-238 I 0.0421 o.o34! 0.035lPCI/G J T04 l 
isu280124-45 1F5L080339 EMLA01R iPit · 239/240 1 ooo5· 0015! 0015

1
PCitGiuJ 1To5 ' ' - ! !' - - u on1um- J I ! I --l ' IF5L080339 IEMLA-01-R 0.48! o.o5jPCI/G [SU2-80124-45 Thorium-228 0.13 ::; 

iEMLA-01-R ! 0~ 0.1GI != ' jSU2-80124-45 F5L080339 Thorium-230 . 0.03 PCI/G 
-1 ,---~-· 

IEMLA-01-R IThorium-232 
--- ---~ 

I jSU2-80124-45 !F5L080339 o.s! o.131 0.03.PCIIG ::; 

isu2-80124-45 IF5L080339 !GAMMA Actinium 227 0.36l 0.23i 0.41 PCI/G !u T05 i 
!su2-8D124-45 iFSL080339 !GAMMA Americium 241 0.032 0.0731 0.13IPCI/G UJ IT06 I 
[~.tB-8012~::i_~_jF5_1:._Q_~0339 !GAMMA . I 8ismuth-20?_ ______ _J __ .QJ.l_9:4l 0.0361 O.OG6!PCIIG ~~ TOG I 

! 

jsu2-80124-45 TF5L080339 !GAMMA i Bismuth-21OM I -0.045! 
1----j---

IT06 
-·--i 

0.046i 0.073!PCI/G UJ ' ! 
isu2-80124-45 !FSL080339 . iGAMMA Cesium 137 -0.011 i 0.042[ 0.076 PCI/G luJ T06 ! 

i 

!su2-80124-45 IF5L080339 
1 

0.0071 0.09G! PCI/G UJ 
1 

GAMMA Cobalt 60 0.048 T06 ' 
isu2-80124-45 iF5L080339 !GAMMA Lead 210 0.3'd_ o.8sl 1.7 PCI/G UJ IT06 I 
[su2-80124-45 !F5L080339 \GAMMA Protactinium 231 -0.21 1.1 1.7 PCIIG UJ T06 _j 
jSU2-80124-45 !F5L080339 !GAMMA iRadium (226) 0.451 

1 
0.16 0.29 PCI/G = l 

lsu2-80124-45 IF5L080339 GAMMA Thorium 229 I -0.19! 0.42l 0.7 PCI/G .UJ !T06 
! 

j r 
!F5L080339 IEMLA-01-R I Plutonium-23~ 0.095! ' i SU2-80124-46 0.047 0.03G PCIIG ::; 

j I SU2-80124~6 ' .o.oo2! iF5L080339 IEMLA-01-R Plutoniuni-239/240 · 0.014 0.032 PCI/G UJ TOG 

lsu2-80124-46 F5L080339 EMLA-01-R Thorium-228 0.331 0.121 0.08 PCIIG I= J 
i SU2-B0124-46_ \F5L080339 EML A-01-R !Thorium-230 0.571 0.1G 0.04 PCI/G = ! 

! 
isu2-80124-46 IF5L080339 IEMLA-01-R Thorium-232 0.331 0.11 0.02 PCI/G = I 
rsU2-80124-46 !Actinium 227 

I I F5L080339 GAMMA 0.18i 0.151 0.28 PCi/G u T05 

isu2-80124-46 !F5L080339 !GAMMA Americium 241 -0.02 0.056 0.1 PCIIG UJ TOG I 
1 SU2-B0124-46 F5L080339 GAMMA Bismuth-207 0.008 0.024 0.0491 PCI/G UJ T06 i 
SU2-80124-46 F5L080339 GAMMA 8ismuth-21 OM -0.025 0.0391 0.067 PCIIG IUJ TOG -l ------ - -
SU2-B0124-46 F5L080339 GAMMA Cesium 137 -0.01 0.034 0.068' PCI/G UJ T06 I 

SU2-80124-46 F5L080339 GAMMA Cobalt 60 -0.004 0.037 0.079 PCI/G UJ T06 I 
i SU2-80124-46 

I 

'GAMMA IF5L080339 Lead 210 0.09 0.68• 1.4 PCIIG UJ T06 i 

LSU2-8012~-46 F5L080339 GAMMA Protactinium 231 0.291 0.72 . 1.41PCI/G i.JJ T06 I 
I SU2-B0124-46 _j£...~L080339 GAMMA Radium (226) 0.35 0.131 . 0.26iPCI/G i= j 
isU2-80124-46 jF5L080339 !GAMMA !Thori~m 229 -0.091 0.34 0.591PCIIG luJ 1T06 : 

iSU2~~01_?4-47 ___ jF5Lg~0339 jEML A-01-R I Plutonium-238 0.02•f 0.033, 0.045 PCI/G I UJ T06 i 
! 

t 
i-~~~~~.!?.12~~-?_ ___ j_f_?_~OBO_~~~ j EML A-01-R ~~lutonium-239/2~0 -0.0031 0.016! _0.036i PCi/G !UJ T06 J 
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TOS 

jsu2-80124-48 IFsL080339 [GAMMA o.o62! T06 

lsu2-80124-48 !FsL080339 !GAMMA o.062I T06 I 
t------------~~~~~~~~--~-~~~--- --~~~~--~~+-----!~~-~=-----~~----~ 
lSU2-80124-48 iFSL080339 !GAMMA 1.31 T06 i 
iSU2-80124-48 !FSL080339 GAMMA 1.51 . T06 I 
[su2-80124-48 iFSL080339 GAMMA 0.211 

i SU2-80124-48 _[?L080339 GAMMA ---=~+------=0:;..64=-+l-----=+..:...::=..+=-=----+T~0:..:6c__ ___ _ 
SU2-80124-49 I FSL080339 EML A-01-R o.o9tl · 

T06 

\SU2-80124-49 IFSL080339 IEML A-01-R 0.18! 

iSU2-80124-49 IF5L080339 !EML A-01-R 0.171 

lsu2-80124-49-rfsLo80339 IEMLA-01-R o.19i o.04 PCIIG = 
--~·~~~-r------r-----~ 

!SU2-80124-49 !F5L080339 GAMMA 0.25! 0.38!PciJG UJ !T06 

! 
I 

isu2-80124-49 lF5L080339 !GAMMA o.o9! o.16!PCI/G UJ 1To6 

~-?:io124-4~ _ __.k5L080339 !GAMMA 0.04~i__Q.:9..75iPCI/G UJ iTo6 

l. 

·~:: 
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lsu2=B-0124-49-fFsl.ciacmgJGAMMA !Bismuth-210M -0.0411 0.044[. 0.071JPCIIG_!UJ __ 1T06 ------l 
\SU2-B0124~9-iF5L080339 !GAMMA !Cesium 137 -0.0321 0.051! • 0.092jP~!._~!UJ____ lro6 __ J 
[su2-B0124-49· !F5L080339 !GAMMA 1Cobalt60 -0.003: o.o551 o.11!Pc119_~ IT06 __ j 
fsu2=so124-49--TF5L080339 !GAMMA !Lead 210 0.29!· 1~~CIIG ~- _T06 ~ 
:SU2-B0124-49 !F5L080339 !GAMMA !Protactinium 231 1.38! 2.1 1

1

PCI/G jU jT05 , 

[su2-B0.1_~4-49_IF5L080339 iGAMMA [Radium (226) 0.6! 0.34,PCI/G 1= 1 ! 
~~-~§D124-49_ !F5L080339 !GAMMA !Thorium 229 ----f 0.1! 0.9~PCI~..:!_ ____ T06 _____ : 

iSU2-B0124-50 !F5L080339 jEMLA-01-R _ jPiutonium-238 __ I 0.44
1 

0.04,PCI/G i= _ 1 
fsu2-B0124-501F-SL0~0339 !EML A-01-R !Piutonium-239/~~o I o.oo_1!--_Q:012: . o.027jPCitG 1-~_J ____ ~L"!:Q6 ___ j 
;su2-B0124-50 !_F5L080339 I_EMLA-01-R iThorium-228 I 0.46! 0.131! o_.o~I/G I= l ____ i 
' ' I I I ' I I -. ' 
f§_~~:~JJJ.?_i::~..Q. __ ~ F5'=Q~~~~- ! E_~~ A-0_!.:._13_! Thorium-~.Q_ ________ L ___ ..Q:_~~l--·--0. ~~-- 0.04~CI/G _1_:_ ____ :·----:--L__. · -~ 
;SU2-B0124-50 !~5L080339 \EMLA-01-R 1Thorium-2~_2 __ l 0.52! 0.141 0.02jPCI/G i= . i ! 

:su2-B0124-50 iF5L080339 :GAMMA ;Actinium 227 I o o~i o 281 o 45jPCitG luJ !To5 

!SU2-B0124-50 iF5L080339 !GAMMA !Americium 241 0.02i 0.1j • 0.18!PCIIG iuJ T06 ! 
~~U~--B0124-50 iF5L080339 !GAMMA IBismuth-207 ··--il __ -_o_.0:...;.0-'91r--- 0.0351 __ g__.0_6_5

1
I_P_C_IIG __ t-IU_J ___ +-T..:0..:..6 ____ ! 

iSU2-B0124-50 IF5L080339 jGAMMA !Bismuth-210M I o.006i 0.048! o.o9!PCI/G iuJ T06 
!~S~U~2--B~0:...;.1~2..:..4-~5..:..0-~iF..:5~L0~8~0..:..33~9~j~,G~A~M..:..MA~--+C..:..e..:..s..:..iu..:..m~13..:..7~--,f--~0..:...0..:..1+1----..:..0..:...0_6+1-~o..:...1..:..2+!P-C~I~/G-+I..:..u..:..J ____ _,!..:..T0~6~----i 

!SU2-B0124-50 JF5L080339 !GAMMA lt•Cobalt60 I -O.Oo04i 0.0331. o.076iPci/G juJ :fu6 i 
lSU2-B0124-50 lF5L080339 !GAMMA Lead 210 1.4J 1.21 2.5IPCI/G iu Tro_5 ___ ___,i 
lsu2-:_B0124-50 !F5L080339 jGAMMA !Protactinium 231 0.2 1.4! 2.5 PCI/G UJ T06 i 
------~-~-+~~..:....:..-+~~----r~~--~--~----r-----~--+----+-------+~-----1 

~Y2-80124-50 iF5L080339 jGAMMA !Radium (226) 1 0.61, 0.21 0.4 PCI/G I= I ! 
lsu2-80124-50 \F5L080339 tGAMMA !Thorium 229 ! -O.o41 0.55, 0.99 PCI/G !UJ IT06: I 
!SU2-80124-51 iF5L080339 IEMLA-01-R Plutonium-238 0.33 0.1 0.05 PCI/G 1::: • I . --, ,~--=~----~--~~~-+,------~-----i 
i.§_U2-80124-51 jF5L080339 !EMLA-01-R Plutonium-239/240 1 -0.002 0.014 0.029 PCI/G UJ T06' i 

!su~-80124-51 jF5L080339 IEMLA-01-R IThorium-228 0.1491 0.072 0.047 PCI/G I= I 

isu2-80124-51 I F5L080339 iEML A-01-R Thorium-230 0.4i 0.12 0.04 PCI/G = I 
~~-2-80124-51 jF5L089_~39 I EML A-01-R Thorium-232 __j __ ....:o:.:.:.2:.1:..:..11---~o:.:..0~8:.:;3+-I _ 0.035, PCI/G I= __ _,1 ____ ---4 
!SU2-80124-51 IF5L080339 jGAMMA Actinium 227 . - I -0.1 0.191 0.26JPCI/G UJ T06 · ! 
!SU2-8D124-51 !F5L080339IGAMMA Americium 241 -0.002: 0.058! . 0.1 PCI/G \UJ T06 j 
jSU2-B0124-51 IF5L080339 !GAMMA Bismuth-207 I 0.01 0.026 o:o52 PCI/G UJ · To6·· ! 
lsu2-80124-51 lF5L080339 !GAMMA Bismuth-210M I -0.02 0.036! 0.061 PCIIG UJ To6- I 
~iS-~U-2~-8~0~1~2~4~-5~1·--+jF~5~L~08~0~3-~39..:..-rlG:.:.A~M~MA~--~~C:.:;es:.:.iu:.:;m..:....:13~7~--~--0--.0~0.0~6~--~0~.0-29~--0~.~05~7+-PC-I-/G~~U-J----~rT~06--------i 

lsu2-8D124-51 jF5L080339 !GAMMA Cobalt 50 -0.043 o.o34! 0.038 PCI/G UJ . T06 I 
ISU2-8D124-51 !F5L080339 !GAMMA Lead210 0.47 0.69 .1.4 PCI/G UJ T06 I 
jSU2-80124-51 iF5L080339 !GAMMA Protactinium 231 . 0.48 0.78 1.4 PCI/G UJ T06 I 

1 0.24 PCI/G 1;,~---r-:-=-c=------!j !SU2-8D124-51 IF5L080339 iGAMMA Radium (226) 0.33 · 0.14 -

iSU2-80124-51 !F5L080339 !GAMMA Thorium 229 -0.11 0.341 · 0.58 PCIIG UJ T06 I 
ISU2-B0124-52 IF5L080339 IEML A-01-R Plutonium-238 0.0771 0.049 0.047 PCI/G J T04 ! 
l§_l;l2-80124-52 l F5L080339 i EML A-01-R Plutonium-239/240 -0.001, 0.011 0.022 PCI/G UJ T06 i 
[SU2-8D124-52 iF5L080339 !EML A-01-R IThorium-228 0.289 0.098 0.042 PCI/G = I 
iSU2-8D124-52 iF5L080339 !EMLA-01-R Thorium-230 

1 
0.61 0.15 0.03 PCI/G = I 

[ SU2-80124-52 I F5L080339 ! EML A-01-R Thorium-232 0.245 0.088 0.033 PCI/G = I 

1rS~U_2-~8~D_1~24_-~52~~~~F~5L~0~80~3~3:.:;9-+jG~:A:.:.M:.:.MA~--~A:.:.ct:.:.i~ni~um~~2~27~--~--~0.~143 __ -=0.=21+----=0~.3~5~P....:C:.:;I/~G~U~J~----~T:.:;06~-----jl 
ISU2-BD124-52 IF5L080339 !GAMMA Americium 241 -0.0491 0.073 0.12 PCI/G UJ T06 

lsu2-80124-52 IF5L080339 [GAMMA Bismuth-207 0.009 0.0281 0.058 PCI/G luJ T06 I 
~U2-80124-52 IF5L080339 !GAMMA !Bismuth-210M 1 -0.0181 0.042 0.071 PCI/G UJ T06 I 
l .::.SU.::.2:..·..::8..::0..:.:12:..4:...:-5:.:2:....__..;.l F:...:5:.:L:.::.08::.:0~3=39=--I~G::.A.::.:M~MA:.:...:.... __ -+j C:..:e:.::.s:.::.ium:.:.;_:1.::.37: ____ -+ __ -0.::.:·.::.00~5:j--___ o:.:..0::..:3~5+-I .......::0:.:;.0.::.66::.r-PC-=~I/G=-t.=:U~J -----·-+T-'-'0:...:6 ______ ~ 
fsu2-80124-52 IF5L080339 I GAMMA 'cobalt 60 0.013 0.036! 0.083 PCI/G UJ T06 ! 

!SU2-80124-52 lF5L080339 GAMMA Lead210 -0.16 0.81 1.5 PCIIG UJ T06 I 
;SU2-B0124-52 iF5L080339 GAMMA Protactinium 231 0.06! 0.99I 1.7 PCI/G UJ T06 I 
r--
iSU~::_~Q_~24-52 IF5L080339 GAMMA _,I.:..R:.:.a.:c.di-'--um...c...>...(2_2-'-'6)'--- ! 0.38, 0.14! 0.291PCIIG = ___ _,__ ____ j 
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:su2-BD12~-TF"5L.-aa0339 i GAMMA _____ TTt;~29·--r -o.o6! . 0.42i -o:75:PCi!GTLi-:J--Ir06------, 
:Su2-BD124-53 ! F5L080339 ! EML A-01-R I Plutonium-238 0.229' 0.0791 0.051 PCI/G i = j : 
fsu2-BD124-53 ·--!F5"lo80339-TE-ML A-o~-~PM"~39t24oT -o.oo2:-__ o.~~L.Q~036rPclt£i~_J __ ____b:Q.s__ l 
L~U2-BD124-53 IF5L08o339--:EMLA-01-R - IThorium-228 ---r 0.268! o.o9l o.042iPcltG i= ! i 
:su2-BD124-53 iFslci8o3391EMlft.=01-R-l:rh~-=23Q~· 0.65\ 0.151 o.o3f"PclfG--r:- ·; 1 

. • --4 I I 1 I • I 

:su2-BD124-53 iF5L080339 iEMLA-01-R !Thorium-232 0.249! 0.0841 0.026•1PCI/G i= I 
I ' T-- i · i i :§..~~~~24:_?~~~080339 !GAMMA 0ctiniu~ 227 ____ j -0.02J ____ __Q;_+ __ p.28~PCI/G i~J !T06 j 

iSU2-BD124-53 !F5L080339 iGAMMA !Americium 241 ! 0.027! · 0.0631 · 0.11IPci!GluJ 1T06 _J 
Csu2-BD124-53 IF5L080339 iGAMMA !Bismuth-207 1· · 0.014! o.o231 o.049!PCI/G jUJ T06 ! 
~~~~4~53-iF"5-Co8a3-39-ic;"AMMA" ____ 18i~ih~------r--o.oor- __ o.o351o:05s1Pci!G-ru-:i---~- To6 ==1 
[:?_U2-B_I_)__)_~±-_?~ _ __j£~08p_~~~---~~~M~-------~Cesiu~~? __ : ______ j ___ O:QQ~--------~~~~----_p~PCI/~-1~L---------~----------l 
iSU2-BD124-53 !F5L080339 !GAMMA !Cobalt 60 i 0.013; O.D35! 0.084IPCI/G !UJ \T06 ! 
lsu2-BD124-S3-TFSL080339-lGAM~-r~o--i--021! o.69f- 1.4lPCI/G UJ-- !T06 

LSU2-BD124:53 iF5Loa0339TGA"MMP---1Protactinium 231 0.24) 0.78! 1.51PCI/G IUJ · T06 i 
isu2-BD124-53 iF5L080339 !GAMMA !Radium (226) 0.3i 0.12!. 0.12lPCI/G I=· --+-~----~ 
l~.?.::~£2_124-5~ ji=~jJJBo339l"G'AMMA ·:--"!Thorium 229 --- ·1.· -o.o5l oM ___ O.S[PCi/GluJ' ITo6 ---1 
lSU2-BD124-54 !F5L080339 {EMLA-01-R IPiutonium-238 , O.od 0.0321 0.047!PCI/G iuJ T06 --! 
f'Su2-BD124-54 _j~5L080339 !EMLA-01-R !Piutonium-239i24ol _____Qj o! 0.011PCI/G IU T05 

l SU2-BD124-54 j F5L080339 i EML A-01-R IThorium-228 j 0.251 0.0971 o'.051 PCI/G 1= 
r 

jF5L080339 lEMLA-01-R 
-

0.57! 
-

iSU2-BD124-54 !Thorium-230 0.1~ 0.03,PCIIG = 

j SU2-BD124-54 ! F5L080339 I EML A-01-R !Thorium-232 0.2431 0.093! 0.021iPCI/G = l 
I 

i SU2-BD124-54 IF5L080339 ' !Actinium 227 ' 0.231 0.31IPCI/G IUJ · T06 lGAMMA I -0.441 

!su2-BD124-54 iF5L080339 !GAMMA 0.082! 
I 

0.14,PCI/G T05 !Americium 241 0.0721 u 
r- ---;-

0.0281 ISU2-BD124-54 jF5L080339 jGAMMA !Bismuth-207 I 0.0041 0.05I[PCI/G UJ T06 I 

jSU2-BD124-54 iF5L080339 !GAMMA I Bismuth-21OM I -0.0351 0.034l 0.052IPCI/G UJ • T06 
I 

____\ r-
,SU2-BD124-54 jF5L080339 !GAMMA !Cesium 137 ! 0.0141 0.028! 0.064 PCI/G UJ T06 

~~U2-!!_I_)_~~~::.~- j F5L_q_B03~~-+~~MM~ __ j Cobalt 6q _____ j I 
0.032i 0.079( PCIIG 0.013i UJ T06 ----r---iSU2-BD124-54 IF5L080339 !GAMMA lLead 210 I 0.161 0.77 1.6!PCI/G UJ T06 

!SU2-BD124-54 IF5L080339 jGAMMA Protactinium 231 
I 

0.6! 0.84 . 1.TIPCI/G UJ · T06 l 
iSU2-BD124-54 iF5L080339 !GAMMA I Radium (226) 0.311 0.13i 

! 

0.28IPCI/G = 

ISU2-BD124-54 IF5L080339 lGAMMA !Thorium 229 0.12! 0.34 0.66iPCI/G UJ . T06-

lsu2-BD124-55 IF5L080339 IEMLA-01-R I Plutonium-238 0.0271 o.o281 0.035! PCI/G !uj T06 

l --: 
i 
l 
' 
' 
' I I 
i 

-~ 

I 
! _ _j 

I 

' ' I ., 
I 
I 
i 

I 
i 
l 
i 

ISU2-BD124-55 l F5L080339 I EML A-01-R Plutonium-239/240 I ' 0.012! 0.026! PCIIG !JJ T06 r 0.002 

ISU2-BD124"55 jF5L080339 IEMLA-01-R Thorium-228 I 0.238 0.079' 0.035 PCi/G = I 
' !EMLA-01-R 0.14l i ,SU2-BD124-55 !F5L080339 !Thorium-230 0.62 0.02 PCI/G = 

,----,;-
' !EMLA-01-R 0.28! o.085! I SU2-BD124-55 !F5L080339 Thorium-232 0.023 PCI/G = 

SU2-BD124-55 jF5L080339 !GAMMA Actinium 227 0.21 0.17 0.31 PCI/G u T05 

IF5L080339 I GAMMA ' 0.0631 PCI/G. 
I 

T05 SU2-BD124-55 Americium 241 0.063! .0.12 u 

lsu2-BD124-55 i F5L080339 _j.QAMMA Bismuth-207 I -0.0251 0.026 0.041 PCI/G UJ · T06 I ... 
; SU2-BD124-55 lFsL08033S !GAMMA Bismuth-21OM I -0.0111 0.037 0.065 PCIIG UJ T06 I 

I 

ISU2-BD124-55 jF5L080339 iGAMMA Cesium 137 0.0271 0.032 0.07 PCI/G UJ T06 I 
iF5L080339 !GAMMA I cobalt 60 -0.012 0.03!&_ 0.071 PCI/G UJ T06 i SU2-BD124-55 I 

I SU2-BD124-55 ' I 1.08! 0.7~~--- 1.6 PCI/G ju 
I 

IF5L080339 I GAMMA Lead 210 T05 I 
SU2-BD124-55 IF5L080339 !GAMMA I Protactinium 231 1 -0.31 0.96 . 1.6 PCI/G IUJ T06 

SU2-BD124-55 IF5L080339 !GAMMA Radium (226) 0.35l 0.141 0.26 PCI/G I= I 
SU2-BD124-55 I F5L080339 I GAMMA Thorium 229 I -0.28! 0.4 0.66 PCI/G luJ T06 I 
SU2-BD124-57 JF5L080339 iEML A-01-R Plutonium-238 I 0.01 0.022 0.035 PCI/G UJ T06 I I -- ---···· 

ISU2-BD124-57 I F5L080339 I EML A-01-R Plutonium-239/240 j 0.003! 0.013 0.02Ii.PCI/G UJ T06 

lF5L080339 iEMLA-01-R IThorium-228 0.222! 0.093i o:o58IPcltG 
I 

LSU2-BD124-57 = ! 
!SU2-BD124-57 lF5L080339 !EMLA-01-R IThorium-230 I o.52i 0.14 O.D3lPCI/G = i 

' /. I l .. I ' 

~· -

,., 
-, 

~ . 

r . 

. -
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isu2~~57-[Fslciaro39 -1Gft.M~jA"ctinium 221 T o.o31 o.1{--o.3!Pci!G luJ ·jTo6 l 
~SU2:~01?!~?2-~~5LQ80339_ ~GAMMA ~~mericium 241 I 0.016l 0.068! . 0.12iPC;..::_I/...:::G-+IU:.cJ=-----,-t}.:..:0:..:6 __ ----lj 

!SU2-§D124:57 !F5L080339 !GAMMA ,Bi_smuth-2. 07 __ J ___ 0.011 0.023j 0.05!PCI/G lUJ j!Q§___~ 
~2-B0124-57 \F5L080339 !GAMMA _Bismuth-210M ' -0.019i 0.035! _0_.0_5_9t-~P--'C_I_I_;_G-++'u_J ___ -I-'-' lro:...::__6 __ __,1 

iSU2-B0124-57 'F5L080339 :GAMMA !Cesium 137 0.011i 0.0361 · 0.074lPCI/G ,UJ lro6 I 
iSU2-80124-57 fF5L080339 lGAMMA !Cobalt 60 0.006( 0.021\ 0.056lPCI/G juJ ~-: 
l_§~2-80124-~!-.~5L080339 !GAMMA !Lead 210 != -0.25! 0.75! 1.41PCIIG !UJ lro6 

!SU2-B0124-57 iF5L080339 !GAMMA ~actinium 231 1 o.o6l ~ 1.5lPCI/G TuJ lro6 
l§~2-80124-5~ __ jF 5L080339 _! GAMry1A I Radium (226) ~-- 0~ 0.14! --0-.2-7

1
·;-; P-C-1/-G-+! =---''----\-__;__;_ __ 

'SU2-80124-57 iF5L080339 !GAMMA !Thorium 229 I -0.16· 0.37; 0.641PCI/G IUJ IT06 

~~~~J-~:-~8 ____ ;£:~'=9.~-~~~~~!:__A-01-~J_Piuto~ium-~~--·----L---o.q~.ti ______ _9_il~l----0.03~j~clt~J~---~I04 ________ ; 
:SU2-80124-58 iF5L080339 iEMLA-01-R !Piutonium-239/240! oj o! O.~CI/G iu jT05 

\su2-60124-58---~FsLoa0339l-EMLA-o1~R IThorium-228 --
1 

o.22i o.o8! o.o33tPCIJG I= .. +-'1. --'-'----

isu2-B0124-58 / F5L080339 IEML A-01-R Thorium-230 i 0.381 0.11r 0.02! PCI/G 1= 

L~u2-B0124-58 ! F5L080~~~_1 EML A-01-RIThorium-232 __ j__ 0.1841 o.onl o.o2sl PCI/G I= 1· 

lsu2-B0124-58 iF5L080339 !GAMMA ____fctinium 227 I o.o91 0.17j 0.28IPCI/G luJ T06 

~0124-58 !FSL080339 !GAMMA jAmericium 241 I -o.oo3! 0.0481 0.0881Pci!G luJ T06 ~' 
~_?-B0_124-58 iF5L080339 !GAMMA· !Bismuth-207 I 0.002! 0.0231 0.044iPCI/G UJ T06 

!SU2-B0124-58 :FSL080339 !GAMMA !Bismuth-210M I 0.00061 ~O.c0:."-l3-~0.c.:.O.:c.S7,_''-PC~I;;../G=----1i-"Uc.:.J ____ l-'T.:.0;;;._6 __ __,! 
lSU2-B0124-58 IF5L080339 \GAMMA Cesium 137 ! ;0.037 O.D3l 0.049 PCI/G UJ T06 I 
iSU2-B0124-58 JFSL080339 !GAMMA Cobalt60 0.0111 0.034! 0.08 PCIIG UJ T06 • 
r...:::...:::~~~~~~ ~:..:...:::~-+~~~:...::__-~:..:...:::~~--~-~~+'l--~~--~~~~~~---~~---•1; 
I SU2-B0124-58 1 F5L080339 1 GAMMA Lead 210 0.11 0.63! . 1.3 PCI/G UJ T06 

~124-S8 IF5L080339 !GAMMA Protactinium 231 0.04 0.67 1.3 PCI/G l.JJ T06 _ j 
I ~----~~----.. 
,SU2-B0124-58 IF5L080339 !GAMMA Radium (226) 0.27 0.12! 0.23 PCI/G = , 

ISU2-BD124-58 lF5L080339 .IGAMMA !Thorium 229 -0.281 0.37! 0.6 PCIIG 1UJ . T06 i 
lsU2-B0124-59 I F5L080339 ! EML A-01-R 'Plutonium-238 i 0.0321 0.031 0.033 PCI/G U T05 I 
fsU2-BD124-59_\F5L080~~- !EMLA-01-R Plutonium-239/249..__ -0.002j 0.011 0.024 PCIIG IUJ ,T06 j 
fSu2-BD124-59 l FSL080339 i EML A-01-R Thorium-228 , __ ....;..._c0-.44-Ii-, --:.:.0"--.1-6+1 ---0-.0-81-P....;C_I/--'-G-+i ;=-. -----+~----~ 

!SU2-B0124-59 IF5L080339 '!EMLA-01-R Thorium-230 0.69J 0.21 0.03 PCI/G = 

I SU2-BD124-59 l F5L080339 I EML A-01-R Thorium-232 0.28! 0.12 0.04 PCI/G = 

jSU2-B0124-59 \FSL080339 I GAMMA Actinium 227 -0.08! 

fsU2-BD124-59 lFSL080339 !GAMMA Americium 241 0.041[ 

0.211 

0.077 

0.033 

0.3 PCI/G UJ IT06 J 
.~---~~~----i, 

0.14 PCIIG UJ T06 

lsU2-B0124-59 . IF5L080339 !GAMMA Bismuth-207 0.008 0.067 PCI/G UJ T06 

lSU2-B0124-59 jFSL080339 !GAMMA Cobalt 60 0.0511 0.0441 0.12 PCIIG U TOS 
r-~~~~-~~~~~~~~--~==~~----r-~~----~~~~~~~~~--~.:..:C.---~ 

!SU2-B0124-59 !FSL080339 !GAMMA Lead 210 0.59j 0.96. 2 PCI/G UJ T06 

isu2-B0124-59 !FSL080339 !GAMMA Protactinium 231 0.6j 1 1.9 PCI/G UJ T06 1· 
.~~~~~~c...:::...:::==~+.~~--~~~~~-+---~T-----~--~~~~----~~--~,. 
~U2-B0124-59 IFSL080339 !GAMMA Radium (226) 0.46 0.15i 0.33 PCIIG = 

Jsu2-B0124-59 FSL080339 jGAMMA Thorium 229 0.01 0.43! 0.8 PCIIG UJ T06 I 
ISU2-B0124-60 iFSL080339 IEMLA-01-R !Piutonium-238 0.0003 0.0141 0.032 PCI/G UJ T06 I 
[SU2-B0124-60 F5L080339 j EML A-01-R Plutonium-239/240 0· oi 0.01 PCI/G U iTOS 

I SU2-BD124-60 _I F5L_9803~9 l E::.:.M:.::L~A:...-0:::..:1_;_-R..:..__+'Tcch:.;:;on~·u::.:.m:...:-2=2:.:.8 ______ ..::.0.;.:;.2::..:1"-l8r----'o:..:..0.:.:8:..:2t--·...:0..:.:.0:..:5.:..1r:-P...:::C;..::.II...:::G-+=·----t-------l 
!su2-BD124-60 IFsL080339lEMLA-01-R Thorium-230 0.45 0.12! 0.03 PCI/G I= 

ISU2-BD124-60 F5L080339 iEML A-01-R 

l SU2-B0124-60 

l SU2-BD124-60 

i SU2-B0124-60 

! SU2-B0124-60 

iSU2-BD124-60 
~ 
1 SU2-B0124-60 '---------

FSL080339 !GAMMA 

I_F5L080339 !GAMMA 

FSL080339 jGAMMA 

F5L080339 !GAMMA 

FSL080339 !GAMMA 

F5L080339 lGAMMA 

Thorium-232 0.177, 0.069 0.025 PCI/G = 

Actinium 227 -0.01 0.2 0.3 PCIIG UJ · T06 

Bismuth-210M -0.029! 0.047! 0.078iPCI/G UJ IT06 ! 
icesium 137 0.01 0.043! o.o841Pci!G UJ lro6 

Cobalt 50 ____ l __ -...:.o:...:.O..c..18=-.:.l ___ .:co:...:.0-=-37'--'-i_o.:..:..0:...:6:....:.6iPcltG UJ __ ... _~T_06 ___ _i 
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fSU2~-124-6()JFs"lom-lGAMMA -Tle;d2-,--0------~ -- o.Hi o.ar- ·1.6JPCI/G !uJ IT06 -----: 

:su2-BD124-6_9 __ ~L080339 !GAMMA _jPrf?tactinium ~~_!_-~--~ 0.95! 1.~:fCI/G~!-u-'-----+T..:..0.::._5 __ -ol 
j§U~-BD!?4-60 __ .J~~~080339- jGAMMA JRadium (226) . j __ ~42i __ J?_:~·---_Q~CIIG I= I -
\§-~~BD124-60---\£_~L080339 !GAMMA !Thorium 229 I · -0.~ 0.441 0.75\PCI/G IUJ T06 ~ 
:su2-BD124-61 iF5L080339 !EMLA-01-R iPiutonium-238 ! 0.008i 0.022! 0.038~1/G !uJ T06 1 
!SU2-BD124-61 i F5L080339 j EML A-01-R jPiutonium-239/240 j 0.003: 0.012! . 0.026! PCI/G !uJ !T06 

!SU2-BD124-61 iF5L080339 i EML A-01-R !Thorium-228 I 0.281 0.11_ o.o7IPCI/G l==--- I i 
[sy2-iill_1_24-6'11fsl080339 ! EML A-01-R IThorium-230 o.s2i o._15l o.04! PCI/G i = ! · -1 
isU2-BD124-61 \F5L080339 IEML A-01-R JThorium_-232 ___ , 0.258! 0.0921 0.039lPCI~ I j 
!Su2-::Bci124=61--;F5L080339 ! GAMMA iActinium 227 j 0.18! o2\--a_·35j PCI/G ! UJ :~TQ6·-----~] 
!SU2-BD124-61 )F5L080339- !GAMMA iAmericium 241- --T 0.085;-M67!-- o.13lPCI/G iu lTo5 I 
isU2~8o-124~6,-------rF5-L:a8a339·--rc;:.;.:M-MA _________ Is;~~~~t;-:2a7 __________ 1 _____ a.~a2~----------a~a3T-a~o54irciiCi-fUj--~---l:ro5 _______ 1 

isu2-BD1?4=-i31lF5L080339_ !GAMMA --- 1Bismuth~210M----r o.o11i 0.0411 0.078IPCI/G JUJ · has ! 
jSU2-BD124-61 IF5L080339 \GAMMA -~·cesium 137 ! -0.023\ 0.033!: ._ 0.055\PCIIG 1 u~ \To6 \ 

[_§U2-BD124:61 jGAMMA Cobalt 60 -l--0.014j 0.0311 0.076 PCI/G UJ: T06 . ! 
~SU2-B __ D124-61 GAMMA !Lead 210 I 0.61 0.841 uiPCI/G ~ T06 j 
LSU2-BD124-61 IF5L080339 !GAMMA Protactinium 231 0.98! 1.6!PCI/G !UJ ,T06 ! 
isu2-BD124-61 IF5L080339 !GAMMA !Radium (226) ! 0.141 0.29!PCI/G l= 

iSU2-BD124-61--lF5L080339 !GAMMA Thoriu;;g---, 0.421 0.76jPCI/G luJ IT06 

!su2-BD124-62!F5L080339 IEMLA-01-R Plutonium-238 0.0691 0.032!PCI/G j= _ 

iSU2-BD124-62 I F5L080339 1 EML A-01-R Plutonium-239/240 0.012! 0.025i PCI/G · UJ IT06 
fSu2-BD124-62 F5L080339 I EML A-01-R Thorium-228 0.131 0.06i PCI/G !-'-=-'----:+-;,__ __ _ 

iSU2-BD124~f5L080339 [EMLA-01-R Thorium-230 0.18! 0.03 PCI/G 

\SU2-BD124-62 jF5L080339 EMLA-01-R !Thorium-232 0.14! 0.03!PCI/G 

~~p124-62 __ [.1:?L08<?_~39 _!GAMMA I_~J ___ 'IT06_. __ j 
SU2-BD124-62 F5L080339 !GAMMA UJ !To6 i 

!SU2-BD124-62 F5L080339 !GAMMA Cesium 137 T06 0.089 PCI/G UJ 

0.1 PCI/G UJ 

1.4 PCI/G luJ isu2-BD124-62 IF5L080339 GAMMA Lead 210 T06 

. 0.33 1.8 PCIIG UJ jSU2-BD124-62 F5L080339 GAMMA Protactinium 231 . T06 

'SU2-BD124-62 F5L080339 GAMMA Radium (226) 0.56 

lsu2-BD124-62 IF5L080339 GAMMA Thorium 229 

i SU2-BD124-63 I F5L080350 i EML A-01-R Plutonium-238 -----"....:.c..:..;--

SU2-BD124-63 FSL080350 EML A-01-R Plutonium-239/240 

SU2-BD124-63 F5L080350 EML A-01-R Thorium-228 

SU2-BD124-63 

SU2-BD124-63 

lsu2-so12~3 
SU2-BD124-63 

SU2-BD124-63 

SU2-BD124-63 

SU2-BD124-63 

SU2-BD124-63 

SU2-BD124-63 

F5L080350 EML A-01-R Thoriuin-230 

I F5L080350 EML A-01-R Thorium-232 

F5L080350 GAMMA Actinium 227 

F5L080350 jGAMMA Americium 241 
1
F5L080350 iGAMMA Bismuth-207 

I~5L080350 GAMMA Bismuth-210M 

'F5L080350 GAMMA Cesium 137 

F5L080350 GAMMA Cobalt 60 

F5L080350 GAMMA Lead 210 

SU2-BD124-63 . F5L080350 GAMMA Protactinium 231 

0.5 

0.69 

0.5 

0.006 

0.026 

0.0021 

-0.024! 

-0.02 

0.541 

0.5 

0.151 0.31 PCI/G 

0.411 0.71 PCI/G T06 

0.042 PCI/G T06 

TOG 
J01 

J J01 

UJ T06 

UJ T06 

UJ T06 

UJ T06 

UJ TOG 
luJ T06 

0.74 UJ TOG 
0.95 . 1.9 PCI/G UJ T06 

0.151 0.31 PCIIG -
0.66 PCI/G UJ 

[Su2-BD124-6.J GAMMA Radium (226) 

-0.36, 0.411 iSU2-BD124-63 GAMMA Thorium 229 --r T06 j 
;SU2-BD124-64 'F5L080350 iEMLA-01-R Plutonium-238 ! T06 j 0.037,PCI/G IUJ 

0.025iPCI/G IUJ 

0.017 0.026! 
I 

0.012! -0.002: !SU2-BD124-64 _ _[ F5L080350 ~ML A-0~ Pluton~m-239/240 I __ -_.::.:.;:,~--==J---==+~-=--r-::-:=-----+!T.::._O:..:_?==-=--=----l __ j 

~ .. 
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I 
i 

R and V #2 Table 
(seeR and V text for more info) 

page19 of23 

~~2-80124-65 _i~L080350 !GAMMA . icesium 137 -t---0.01~ 0.0331 

1T06 

IT06 

!To6 

j 
i' 

isu2-BD124-65 jF5L080350 !GAMMA !cobalt 60 . -0.0321 0.0421 IT06 
jsu2-BD124-65 IF5L080350 jGAM~-- !Lead 210 =!._ ---o-.-14+j--..:..;o.:....7_3+i ---+--'------.,r-----riT-'-0'-'6-----; 

isu2-BD124-65 F5L080350 lGAMMA --yp;tactinium 231 1.24! 0.85! · !Tos 

fsu2-BD124-65 
-~·~--------. ------- --·--·-

-0.111 
-

0.54lPCIIG 
--

F5L080350 iGAMMA jThorium 229 0.311 IUJ iT06 l 

t ' 
!su2-BD124-66 0.0121 0.0181 0.025i PCIIG !T06 

! 

!F5L080350 ,EMLA-01-R Plutonium-238 UJ ; 
I SU2-BD124-66 !FSL080350 

I I Plutonium-239/240 ol o! 0.01!PCI/G IEMLA-01-R u ,T05 ! 

isu2-BD124-66 I EML A~01 :~~Thorium-228 I 
! 

0.12! 0.04iPCI/G IJ 
I 

F5L080350 0.421 J01 I ___. I 
!su2-BD124-66 J_FsL080350 l EML A-01 =R Thorium-230 I ' 0.19! 0.03 PCI/G l= 0.9! I 

I SLJ2-BD124-66 I EML A-0.1-R iThorium-232 0.13! !J 
~ 

IFSL080350 0.52! 0.03 PCIIG . J01 ! 
lsu2-BD124-66 JF5L080350 ' I GAMMA Actinium 227 0.12[ 0.22 0.37 PCIIG UJ T06 ! 

ISU2-BD124-66 F5L080350 GAMMA Americium 241 o.oni o.o85! 0.16lPCI/G iuJ 1T06 i 
·- IF5L080350 . 0.0121 0.0351 ho5 

I 
ISU2-BD124-66 GAMMA Bismuth-207 0.071 PCIIG UJ ! 
i SU2-BD124-66 F5L080350 ,GAMMA Bismuth-21OM I 0.03! 0.052 0.099l PCIIG UJ ,T06 I 

! 

. SU2-BD124-66 iFSL080350 !GAMMA Cesium 137 -0.023i 0.047 0.082!PCIIG UJ T06 i 
fSU2-BD124-66 ~L080350 jGAMMA 

! I l Cobalt 60 ,--Q.:023; 0.03~: 0.097 PCI/G UJ T06 --
PCIIG !uJ 

---! 
jSU2-BD124-66 · F5L080350 lGAMMA 

! 
0.981 T06 I Lead 210 0.471 1.9 

SU2-BD124-66 F5L080350 GAMMA · l Protactinium 231 I 0.41 1.1 - 2 PCIIG UJ IT06 
i 

! SU2-BD124-66 IF5L080350 !GAMMA Radium (226) l 0.621 0.2 0.37 PCIIG = I 
I 

-1---0.05 
I ! SU2-BD124-66 F5L080350 I GAMMA Thorium 229 0.511 0.9 PCI/G UJ T06 I 

F5L080350 [EML A-01-R 
-

iT04 ! SU2-BD124-67 Plutonium-238 1 0.03 0.026 0.0251PCI/G J 

SU2-BD124-67 F5L080350 IEML A-01-R Plutonium-239/240 ol 0 0.01 PCI/G u T05 ! 
jSU2-BD124-67 F5L080350 jEML A-01-R Thorium-228 I 0.381 0.11[ 0.04 PCI/G tJ J01 l 
[ SU2-BD124-67 F5L080350 EML A-01-R Thorium-230 I 0.731 

0.161 0.02iPCI/G = i ·--~--
iSU2-BD124-67 F5L080350 \EMLA-01-R Thorium-232 I 0.87i 0.18j 0.02 PCI/G J J01 i 
j---

!Actinium 227 -!- 0.32\PCIIG 
-l 

ISU2-BD124-67 IF5L080350 jGAMMA -0.03! 0.22, UJ T06 I 
; 

' ! SU2-BD124-67 I F5L080350 ! GAMMA \Americium 241 ! 0.007j 0.062! 0.111 PCIIG I UJ !To6 

l§~_?_:f:!~~-24::§.! ___ l_F5~~035q___!Q_~M~~---I_Bismuth~QI__ ___ j_ ___ _:_~023l_ __ .Q:03lL ___ 9_:.9_'!_~j~CII~~ :To6 
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fSU2_:so124-~7---]_iCo~~5Q_~-f(;AMMA- _"fu~smuth-210M -=r· -o.o4! o.038[- o~06fP-Ci-iG"Tu:J ___ :jT06-_ ---] 
lSU?-80124-67 _ JF5L9_8035Q._ !GAM~_JCesium !E__J 0.017j . O.Q~~ _ ____Q:.2_88~~J!.9_ ~~~ 1T06 __J 
!_~-~~::._~0124-6I~..:-~i-,_.F5~08Q~50 !G~.MA-_-__ jCobalt60 - - ]_: __ ~Q:9..~L.:.~i _Q.:~9iPCIIG _]uJ ___ . ·i=T06 _::_ __ ] 

!su2-B~g~-67 ___ Jy_~l:_98035Q _ _lS?A~~-- jLead 210 __ __J_ __ ).:~i __ ____9.:_~[__ 1:81PCI!G~ -~ ! 
Lsu2-B0124-67 iF5L080350 ;GAMMA !Protactinium 231 ! o.o1l _ 1l --;atPCI/G !uJ T06 __J 
~SU2-80124-67 jF5L9_80350 \GAMMA Radium (226) _l 0.5! 0.15i _ 0.3lPCitG1:'" i 
l~Y.~-80124~?_j~5L080350 I GAMMA ,Thorium 229 I -0.06i _Q:~~- 0.74iPCit_q_j~.:~_ ________ 1'!Q§__ __ _j 
\SU2-B0124-68 __ l F5~080_350 ! EML A-01-R IPiutonium-238 I 0.063! 0.0391 0.0321 PCI/G !J T04 i 
~~-80124~~---J~~~9.?035~ EM~ A-01-~~~_nium-~39/2~Q_J_:9_.00;2i ~--0.024~£'~1!~UJ _____ . T06 l 
:su2-B0124-68 !F5L080350 :EML A-01-R IThorium-228 ! 0.341 0.12! 0.06(PCI/G iJ · ,J01 ; 

iSU2-B0124-68. iFSL080350 iEML A~01-R IThorium-230 i - 0.671 o:17[ 0.04!PCI/G i= ., i 
:·----------···--··-·--·----;---·---------------·-:---·---------------;------·-···---------------·--·--"·---------j--------------.. --,---------·;;:1·---~-------·-·-·----t----------l 
; SU2-B01 ?4-68 ___ i F~~Q~0350_J_~ML A-01-R iThorium-232 ___ L 0.31 i 0.11 i 0.04i PCI/9~. iJ01 I 

· !su2-B0124-68 iF5L080350 jGAMMA !Actinium 227 ! -0.15~- 0.21! o.28jPCitG !uJ . !Tos f 
jSU2-80124-68 iF5L080350 !GAMMA !Americium 241 ! -0.048~ 0.073! 0.12lPCI/G jUJ jT06 i 
!su2-B0124-68 I F5L080350 i GAMMA ___ jismuth-2Q_?:_ ___ j___ O.OOL_ 0.021! __ o.049[_PCI!2.__L~----- ITD6 ____ _] 

!.§U2-B0124~8 ~5L080350 !GAMMA lsismuth-210M I o.021t o.045J o:089JPCIIG iuJ IT06 _J 
iSU2-B0124-68 jF5L080350 !GAMMA jCesium 137 I 0.0011 0.0411 0.081!PCI/G luJ !T06 ! 
lsu2-B0124-68 iF5L080350 !GAMMA !Cobalt 60 I -o.oT o.o3! o.0541PcltG luJ ho6 

i§U2-B0124-68 .,£sL~QJ50_ !GAMMA !Lead 210 r 0.311 ~-~PCIIGTUJ iT06 

iSU2-B0124-68 iF5L080350 !GAMMA Protactinium 231 I -0 81 1i 1 6tCIIG IUJ iTo6 ' ' j 

0.35; PCI!G I= 
I 

ISU2-B0124-68 !F5L080350 !GAMMA I Radium (226) I 0.551 0.161 

IT06 

I 
I 1 

lsu2-B0124-68 iF5L080350 !GAMMA !Thorium 229 0.13i 0.391 0.76,PCI/G -~ ! 
! 

isu2-B0124-69 jF5L080350 IEML A-01-R J Plutonium-238 0.0771 0.0431 0.033 PCI/G IJ. -------!T04 -~ r 
j SU2-B0124-69 IF5L080350 !EML A-01-R I Plutonium-239/240 1 -0.0009j 0.0111 0.021 PCI/G !uJ IT06 ! 
j SU2-80124-69 IF5L080350 

I 

~Thorium-228 1.661 0.341 IJ !J01 ! IEML A-01-R 0.07 PCI/G 
i 

jF5L080350 1.63! 0.331 PCI/G I=· I I ! SU2-80124-69 !EML A-01-R Thorium-230 0.04 
i , SU2-80124-69 ' I 

{5l080350 IEML A-01-R !Thonum-232 
I 

1.461 0.3! j 

--¥01 
l 

}.-..--··---·----~- ·------·-- ..• 
!SU2-80124-69 jF5L080350 !GAMMA 

!SU2-80124-69 IF5L080350 jGAMMA 
' IF5L080350 j SU2-B0124-69 GAMMA 

isu2-B0124-69 ' I GAMMA !F5L080350 ,.. -,--

!SU2-B0124-69 IF5L080350 -!GAMMA 
r --r 
I SU2-B0124-'69 !F5L080350 I GAMMA 

isu2-B0124-69 !F5L080350 JGAMMA 

lsu2-B0124-69 IF5L080350 GAMMA 

i"su2-so 124-69 IFSL080350 jGAMMA 

SU2-80124-69 jF5L080350 GAMMA 

!SU2-B0124-70 iF5L080350 EMLA-01-R 

SU2-80124-70 IF5L080350 EML A-01-R 
' ISU2-B0124-70 IF5L080350 !EML A-01-R 

SU2-80124-70 IF5L080350 EML A-01-R 

SU2-80124-70. IF5l080350 EMLA-01-R 

SU2-80124-70 lF5L080350 GAMMA 

fSu2-B0124-70 IF5L080350 GAMMA 

lsu2-B0124-7o IF5L080350 GAMMA 

jSU2-80124-70 IF5L080350 !GAMMA 

i SU2-80124~70 IF5L080350 !GAMMA 
~80124-70 -jF5L080350 I GAMMA ,__ 

ISU2-80124-70 IF5L080350 GAMMA 
I 

~!!0124-70 jF5L080350 !GAMMA 

iSU2-B0!_~:70_c_J~?L080350 lGAMMA 

-----· 
Actinium 227 

Americium 241 I 
Bismuth-207 I 
Bismuth-210M I 
Cesium 137 I 
Cobalt 60 

Lead 210 

Protactinium 2~ 

Radium (226) I 
Thorium 229 

I Plutonium-238 

Plutonium-239/240 
1 

Thorium-228 

Thorium-230 

Thorium-232 

Actinium 227 

Americium 241 

Bismuth-207 

Bismuth-210M 

Cesium 137 -i Cobalt 60 

Lead 210 

!Protactinium 231 

I Radium (226) 

I 
I 

I ___ ...L.. 

0.35i 

0.091 

-0.004i 

-0.0041 

o.oa8l 

-0.0191 

o.51 

3! 

o.68i 

-0.25! 

0.139 

-0.0009 

0.33 

0.71 

0.36 

-0.11 

-0.004 

-0.007] 

-0.011 
I 

-0.0191 
0.007 

i 
-0.281 

-0.09l 
I 

0.57i 

·a:36!0.S-81 Pci!G TuJ ---· · 
----·-

. T06 i 
0.12! 0.21 PCI/G UJ !T06 i 

PCitG juJ l 0.046 0.081 TOG ! 

0.0691 0.1 rPCI/G l LJJ IT06 ' i 
I 

0.13IPCI/G !u 
·----j 

0.065! !Tos -------1 
0.111 PCI/G I UJ !TOG ' 0.061 i 

1.2 2.2!PCI/G .UJ !TOG. I 
1.1 --;JPCI/G I= I I 

0.22! 0.18\PCI/G i= I i 
I 

0.61 1!PCIIG UJ .. TOG I 
0.057 0.032 PCIIG I= I 
0.011 0.021 PCIIG iUJ ,T06 I 

I 

iJ01 
"i 

0.11 0.06 PCIIG J 1 

0.16 0.04 PCIIG = ! 
0.11 0.04!PCIIG J lJ01 I 
0.23[-. 0.33i PCIIG luJ TOG I 

0.069j -0.131 PCI/G 
- -j 

UJ TOG I 
o.o2ai 

0.043! 

0.0471 

0.0471 

0.711 

0.9! 

0.18! 

0.05 PCitG !uJ TOG ! 

0.077!PCIIG UJ T06 

o:oa9!PCIIG iLJJ TOG 0.11PcliG!w _________ fTo6 ____ · i 
I I ' ! 

1.41PCIIG , UJ iTOG l 
' . 

1 . 71 PCIIG ! UJ !TOG ' 

Oc33l PC JIG i_:_ ____ L ______ ! 

:.. ' 

J : 

: .: 
u 



R and·V #2 Table 
(see R and V text for more info) 

fSLi2.-Bo124~2Q~~-J"F5~08o35olGAM-;;---rn;;;~~229·----r-o:-:nr== o.3ar-- _9.761PCi/GTuJ To6 

~SU2_:_1?.0124-.?~-~L080350 !EML A-01-R ·j'F:Iutoniu_!ll-23? __ ~--~~---0.045[ _ _g.038fPcuG LJ T04 

-- - --- -- ISU2-B0124-71 IF5L080350 !EML A-01-R . ,Piutonium-239/240 i -0.002! .0.012!. __ 0.025!PCIIG JuJ _ .. 1T06 
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~---~ 

' .. --~ 
' . ~iB:B!J1Z4~~~--JF5L080350 jEML A-01-R 'Fr~~22a-·--r-----o.27sr- 0.089~o:o45\PcuG ~J jJo1 

:SU2:B0124-7! ___ ~L080350 iEMLA-01-R !Thorium-230 ! 0.5~ 0.13L__2~_PCI/G != ·--~------'--< 
!SU2-B0124-71 iF5L080350 iEMLA-01-R jThorium-232 0.346\ 0.099: 0.028iPCIIG ;J • IJ01 

JSU2-B0124-71-lF5L080350 \GAMMA !Actinium 227 1 -0.05j 0.23l T06 ,..------------, .-----r----, 
!S~~=-~0124-71_ !F5L080350 \GAMMA IAmericiufT!__~4__1 __ 4 0.018! 0.092! 0.16!PCIIG UJ__ T06 , 

iSU2-B0124-71 IF5L080350 !GAMMA IBismuth-207 i 0.009; · 0.0281 0.061lPCIIG !uJ !T06 :· 
~-------~-----~-~-----~----r--·-------+----------·-··--'!-·--·~i·-----·----~r---~---~----+---------i 
!SU2-B0124-7_1_{5L0~~350 _[GAMMA· !Bismuth-210M ! :0.00~~------0.054j __ ~.09~!PCIIG IUJ !T06 ! 
JSU2-B0124-71 :F5L080350 lGAMMA !Cesium 137 i -0.018i 0.047! 0.084!PCIIG iUJ !T06 ! 
;··-----------····--·····--····-····---~·-···----------r-----------=-------r---------------·-·------------~---·-······-------:+----------------------r-------------r--·---"------------:-r-----------~-: 
iSU2-B0124-71 :F5L080350 !GAMMA !Cobalt 50 I -0.016! 0.042' 0.079!PCIIG iuJ IT06 · 
1-"·------ • . . ----"-----t---------. 
!SU2-B0~~4-71 ___ ~!2~080350 !GAMMA !Lead 21_~---+-~i . 1.1! 2:3!PCIIG IU !T05 

iSU2:§_!?_124-71 _lf~L0803~..EMMA !Protactinium 231 l-·0.04J 0.98! 1.8(PCIIG /uJ !To6 

lsu2-B0124-71 !F5L080350 !GAMMA !Radium (226) 1 0.48i 0.19) 0.37iPCIIG I= ----+~-------i 
fS'lii-Bo124-71-·i"FsLo8o35o !GAMMA Frhorium 229 i o.o3r-----o.4sl--o.85lPciiG -fuJ !To6 

iSU2-B0124-72 !F5L080350 jEMLA-01-R jPiutonium-238 ! 0.086~ 0.046j· 0.0331PCi/G iJ 1:r--To

0

4

6 

-~ .. 
!SU_?_:~f?.1.?__4-72 --~L080350 !EML A-01-R j_pluton~m-239/249 j -0.002l 0.013j

1 
__ ..:.0:..:.0..:.2"'16i..:...P..::C..::..II..::G-t=!u..:...J ____ +] :..::...:-----{ 

iSU2-B0124-72 IF5L080350 IEMLA-01-R lThorium-228 l 0304! 0091! 0039iPCIIGlJ lJ01 1---------l 1 - ' 
LSU2-B0124-72 iF5LOB0350 !EML A-01-R IThorium-230 I 0.461 0.11! 0.03 PCIIG = i 

! 

i SU2-B0124-72 !F5L080350 iEML A-01-R !Thorium-232 I 0.244! 0.0791 0.023\PCIIG J 1Jo1 I 
' I SU2-B0124-72 iF5L080350 !GAMMA [Actinium 227 

l ! 
0.211 ! I -0.0081 0.31.PCI/G UJ . T06 

isu2-B01i4-72 iF5L080350 iGAMMA !Americium 241 J -0.015\ 0.061 0.1!PCIIG UJ T06 ~ 
lsu2-B0124-72 

-' !GAMMA jBismuth-207 I -0.013! 0.028l 
I 

jF5L080350 0.049 PCIIG UJ T06 i 
lsu2-B0124-72 !F5L080350 

I 
·jBismuth-210M I i 

0.038! 0.07 PCIIG UJ ! ·!GAMMA 0.0061 T06 

lF5L080350 iGAMMA I I 
iuJ !SU2-B0124~72 !Cesium 137 -0.0271 0.0371 0.061 PCIIG T06 i 

!su2 B0124 72 _jF5L080350 iGAMMA !Cobalt 60 0 0111 0 039' 0 0831 PCIIG j UJ - - ..... -------:::--t---r-------------·j--:-::r--...:.-----+-------:-~~-· i 
:------~-----

jSU2-B0124-72 IT06 
i IF5L080350 !GAMMA Lead 210 i 0.741 0.811 1.6 PCIIG IUJ ; 

LSU2-B0124-72 IF5L080350 !GAMMA I o.8i 
I 

1To5 Protactinium 231 11 1.81PCIIG l:JJ i 

lsu2-B0124-72 IF5L080350 !GAMMA Radium (226) 
I 

0.561 0.161 0.151PCIIG l I I = 
' iSU2-B0124-72 F5L080350 I GAMMA Thorium 229 I 0.12! 0.35 o.64jPCIIG UJ IT06 I 
[su2-BD124-73 - I F5L080350 jEML A-01-R Plutonium-238 1 0.099! 0.047 o.o3!PcltG = I i 

! 

ISU2-B0124-73 IF5L080350 IEML A-01-R Plutonium-239/240 ! -0.002\ 0.024iPCIIG IT06 
; 

0.0121 UJ ! 
!su2-B0124-73 IF5L080350 !EML A-01-R IThorium-228 o 31 o 1l o o5lPCIIG IJ !J01 
~~S:..:U:..:2~-B~0~1:..:2~4~-7-=-3-+JF:..:5:..:L~08~0:..:3..::50~~~E~M~L~A..:...-0~1..:...-R~4~~T..:...h~o~ri~um~-2=3~0--~~-~0~.6~~----0~.1..:...5~~----=-0·..:..0~4~~P..::C..::.II..::G-t=l=~----~~---~~ 

ISU2-B0124-73 iF5L080350 IEMLA-01-R Thorium-232 ~- 0.2511 0.0921 0.019 PCIIG j'J----+-~J-01--l 
0.33 PCi/G UJ ISU2-B0124-73 F5L080350 !GAMMA · Actinium 227 -0.05! 0.231 T06 I 
0.121PCIIG UJ SU2-B0124-73 IF5L080350 !GAMMA Americium 241 0.0191 0.0661 T06 I 
0.06 PCIIG UJ 

0.07' PCitG IUJ 

[?U2-B0124-73 IF5L080350 (GAMMA Bismuth-207 0.0161 0.0281· 'T06 I 
jsu2-B0124-73 F5L080350 !GAMMA Bismuth-210M I 0.0141 o.036i T06 l 

0.069 PCIIG IUJ [SU2-BD124-73 F5L080350 !GAMMA Cesium 137 -0.0081 0.0371 T06 j 
o:oa2 PCIIG UJ 

1.5 PCI/G UJ 

1.7 PCIIG UJ 

ISU2-B0124-73 F5L080350 jGAMMA Lead 210 0.29! 0.79! T06 ! 
lsu2-B0124-73 F5L080350 !GAMMA Protactinium 231-- 0.591 -o~a8j---+-"-'-'---+-'-----+-T-06---~ 
iSU2-B0124-73 F5L080350 !GAMMA Radium(226) 0.531 0.151 0.14 PCI/G = 

SU2-B0124-73 F5L080350 !GAMMA Thorium 229 -0.431 0.42! 0.66IPCIIG !uJ T06 

\SU2-B0124-74 IF5L080350 IEMLA-01-R Thorium-230 II 0.6~ . 0.16i 0.04\PCI/G (..:...• ---+-'1--------1! 
l SU2-B£?..~ 24-74 __ i F5L080350 !EML A-01-_R_ Thorium-232 ---~--~-__9~--~ 12! ___ 0.041 PCIIG_j,_J _____ ...c'-J0_1 ____ __j 
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fsui;:so124~74-·TFsui8035o!GAM_MA __ lActinium 227 ~-~- -0.03l~-=-0.22r=~- o~i?!"PCI,~ I UJ -="Ji06---~ 
iSU2-B0124-74 lF5L080350 \GAMMA ~~mericium 2~_1 -~--0.016) ___ 0.0821 -~l_?,PCIIG !UJ _ iT06 j 
fsu2~[)124.74 iF5L080350 !GAMMA .. _[Bi~muth.:...~I_ ____ j ____ ~QQ~---- 0.039~~3·PCIIG !uJ ·--~--_j-
~~-B0~~?~5L080350 i_GAMMA IBism__uth-210~ -O.Oo8: 0.051\ o:o9fci!G ~UJ !To6 _ __J 
!SU2-B0124-74 jF5L080350 JGAMMA Jcesium 137 . ! -0.011! 0.047: 0.091 1PCI/G iiJJ !T06 ; 

·[_?U2-B0124-74 !F5L080350 !GAMMA !Cobalt 60 ! 0.032! 0.056! 0.12[PCI/G luJ IT06 , 

~~..?_:801_~~-74 _b!:.9_8035o_IGAMMA __ _lLe~_921.2____ \ __ !J.'!L---~!j ____ 1:..~JPCIIG iu ___ lro~ ________ l 
[~IJ2-B012~~~-+--.:F5L080350 iGAMMA !Protactinium 231 I 0.8j_ ____ _!:._!j___2.11Pci!G luJ lro6 1 
!SU2-B0124-74 ·IF5L080350 iGAMMA !Radium (226) 0.82i 0.211 0.38lPCI/G l= l- 1 
~------- . ---~-- ' ' - ' . --~.-------;--------~ 
:sU2-B0124-74 jF5L080350 !GAMMA !Thorium 229 ! -0.09! 0.49i 0.85!PCI/G !UJ !T06 ! 
[§.~-~~Q!.?.~:?.~_j F 5~-~?.9.~_50 J~l=-!!:.~-0 1_::__~ _ __j Pluton_~~!!:1:~3.~ ___ j ______ 2.: 1 01 L .. ________ 2.:9 .. ~L---~-9-~~.<2~~J~----·-------:--l!9_'!___ _ __ -; 
l.§~~.§Q!~4:2?_~~~080350 ! EML A-01-R~Piutonium-23_9/2~] -0.004L_· __ q~_!?_:g3j PCI/G _j~---. JI_Q_~_: ___ =:=J 
~SUI:B0124-75--+F5L080350 !_EML A-01-R IThorium-228 -~ 0.32j 0.11 0.04!PCIIG !J _ [J01 _j 
\SU2-B0124-75 IF5L080350 (EMLA-01-R IThorium-2~0 0.86i 0.191 o.o3!PCI/G [= l l 
I • ' I -r-
~-IJ2-B0124-75 IF5L9~.Q350 JEMLA-01-R fThq:!~m-2~- _Q.27?.[_ ___ Q.095! _ _9_:033JJ:~IG ~-~---- ·!J01 _ _j 
[SU2-B0124-75 \F5L080350 .!GAMMA !Actinium 227 ----r -0.02! 0.23) 0.35jPCIIG jl.JJ !T06 i 
fStn='8[)1-24-75}F5l-o8o35o 1 GAMMAAmerici~~-4-1--j-Q.OoBf--·--o:o~--o74lP-ci/GTw ___ l-ro6-----: 

isu2-B0124-75 !F5L080350 'GAMMA Bismuth-207 ! o.oo9! 0.035! o.D?IPCI/G !uJ - iTo6 ! 
·l~~2~0124-75 ~08035E__jGAMMA Bismuth-mMl __ 0.036!_ 0.045! 0.091 pCifQjuJ -----r-roo--_1 
ISU2-B0124-75 iF5L080350 !GAMMA !cesium 137 I -0.045! 0.041 o.059!PCI/G !uJ iTo6 

fSu2-B0124-75 F5L080350 !GAMMA cobalt 60 I o.oo8i o.o15! luJ jTo6 ""] 

iSU2-B0124-75 F5L0803.50 !GAMMA Lead 210 0.95, 0.961 I~ .T06 

lsiJ2=Bo124-75 F5L080350 !GAMMA Protactinium 231 0.32, 0.96! UJ . jT06 

lsU2-B0124-75 IF5L080350 ,GAMMA Radium (226_)__ 0.641 o 191 0.39iPCIIG I= l i 

l§_U2-B0124-75~L080350 !GAMMA. . !Thorium 229-- -0.12! Q~ 0.761PCI/G luJ --~-6 __ _j 
!SU2-B0124-76 IF5L080350 IEMLA-01-R IPiutonium-238 I 0.061 0.0421 b.043!PCI/G jJ iT04 . 

~0124-76 iF5L080350 !EMLA-01-R !Piutonium-239/240 1
1 

___ q_.001l O.o1J! · 0.028!PCI/G ~ ·iT06 
lsu2-so124~-lFSLci8a35a-lEMCA~o1~--;:horium-228 ~-----o.11r--o.04l"PciiG"I J ---rw1-·----; 

!su2-B0124-76 jF5L080350 iEMLA-01-R Thorium-230 0.68i 0.151 0.03 PCI/G ,= I i 
!SU2-B0124-76 F5L080350 IEMLA-01-R Thorium-232 0.4! 0.11 0.03jPCI/G J iJ01 i 

LSU2-f:30124-76 !F5L080350 !GAMMA !Actinium 227 I 0.19! 0.18 0.32IPCI/G lJ !To5 _J 
!su2-B0124-76 IF5L080350 !GAMMA Americium 241 I 0.02l 0.071 0.13 PCI/G UJ r06 i 
!SU2-B0124-76 !F5L080350 ,GAMMA Bismuth-207 -0.012! 0.033 0.058,PCi/G UJ _T06 i 
lsU2-B0124-76 IF5L080350 GAMMA Bismuth-210M -0.017\ 0.042! 0.073 PCI/G \UJ 1T06 _j 
lsu2-B0124-76 IF5L080350 !GAMMA Cesium 137 -0.00061 0.041 0~076IPCIIG ~-·_IT06 __ J 
isu2-B0124-76 IF5L080350 !GAMMA Cobalt so I o.o15l o.o29l o.072IPciJG lu:J- ~ i 
lsU2-B0124-76 F5L080350 GAMMA Lead 210 I 0.63! 0.791 1.6IPCI/G UJ IT06 l 

,. 

!su2-B0124-76 IF5L080350 !GAMMA Protactinium 231 0.761 0.98 1.8 PCI/G UJ IT06 l 
lSU2-BD124-76 \FSL080350 !GAMMA Radium (226) 0.37! 0.13, 0.26!PCI/G I= I i 
!sU2-B0124-76 IF5L080350 !GAMMA Thorium 229 -O.osr-----o.351 0.61IPCIIG UJT06 i 
!SU2-B0124-77 F5L080350 EML A-01-R Plutonium-238 O.Q46t O.Q38 0.041IPCI/G J IT04 ! r- __, 
!SU2-B0124-77 F5L080350 IEML A-01-R Plutonium-239/240 0.0041 0.0111 0.022 PCI/G UJ !T06 ! 
1 sU2-B~_124-77 F5L080350 EMLA-01-R Thorium-228 0.371· 0.12 0.04 PCIIG IJ !J01 I 
~2-B0124-77 IF5L080350 EMLA-01-R Thorium-230 - 0.66- 0.181 0.04 PCI/G I= ---r---1 
lsU2-B0124-77 F5L080350 EMLA-01-R Thorium-232 0.281 0.1 0.04 PCI/G J IJ01 ! 
\SU2-B0124-77 IFSL080350 !GAMMA Actinium 227 0.02! 0.22 0.34 PCI/G UJ IT06 ! 
-iSU2-f!0124-77 F5L080350 jGAMMA __ Americium 241 0.0821 0.0711 0.14!PCI/G U jTos ) 

lSU2-B0124-77 IF5L080350 iGAMMA Bismuth-207 T -0.016i 0.029j 0.0511PCI/G !i.JJ IT06 \ 

isu2-B0124-77 IF5L080350 GAMMA Bismuth-210M o.oo2l 0.0431 o.079IPCI/G luJ iTo6 l 
~Y.~QQ_!~~:.I~ !F5L080350 !GAMMA Cesium 137 ! -0.0131 0.033! (061IPCIIG UJ IT06 i 

~S~?.:!?_l?!?.~?.?._.Jf?~Q~_Q~_?_Q _ _jGAMMA Jcob~~o _____ L_Q;~~---_!?:9.~9! __ __Q;Q~l~CI{G iuJ. __ · iro6 -=--~ 

~. . 



e-·· 

Rand V #2 Table 
(see R and V text for more info) 

page 23 of 23 

f§u2;§Q1-24~77 ff:5Loa0350~[9;MMA_ !Lead 210 ~~------r=-~2!-==- 1.2!-- 1~4i"Pci!GJu---: __ --lros --, 
!su2-B~J24-77 _ _lF5L08035~j_g_~M~_jProtactiniur12_~~j_ 0.22l __ ~~PCU""_iY_L_ IT06 --=~ 
lSU2-BD124-77 [F5L080350 jGAMMA !Radium (226) · I 0.57i 0.17\ 0.33!PCI/G l= ! 
·--------~-,.--·-·---· -----4 . -----~----------'-------·---·-- ---·-

!Sl!2-BD124-77 !FSL080350 iGAMMA !Thorium 229 I 0.21j 0.481 0.89iPCIIG juJ !T06 ---1 
jSU2-BD124-78 iF5L080350 iEMLA-01-R JPiutonium-238 I 0.064! 0.041! 0.035!PCI/G iJ !T04 j 

~U2-BD124-78 i F5L080350 i EML A-01-R !Piutonium-239/_?40 ! oMSr 0.0151 0.015! PCI/G i UJ IT06 I 
jsu2_-BD124:78 iF5L080350 !EMLA-01-R IThorium-228 J o.35i 0.12! o.os\PCI/G ~~------~~----__; 
ISU2-BD124-78 lF5L080350 iEMLA-01-R jThorium-230 i 0.62! · 0.16! 0.03\PCI/G != i i 
i~.Y?.:~Q124-78 _ _lF5L080350 ·_;_~~~A-0_1_::~~~um-232 ______ ___! ___ 0.24! _ o.o~!l___Q;__~I£:~~~_jL _____ _1_~ _______ j 
!SU2-BD124-78 'F5L080350 iGAMMA !Actinium 227 j 0.008! 0.181 0.28iPCI/G lUJ iT06 l 
LS..~_2.~_D 1 ~:! ~--- _(~-~!:9.~~~?9 _ _12_~~~---~~!!'_~~!~~-3.~i-~ _ _j _____ P_:9._~1{ ________ 9.:9.?_ll----=9:.1.~L~~J!..~L~-~--~--------J TO~-------- ______ j 
!SU2-BD124-78 -~~5L_080350 !GAMMA __ IBismuth-207 J.~L 0.025! 0.049!PCI/G lUJ. IT06 j 
iSU2-BD124-78 lr5L080350 \GAMMA lsi~muth-210M l -0.021~ 0.037! 0.0641PCI/G jUJ .. !T06 ! 
ISU2-BD124-78 \FSL0803SO-t2AMMA fCesium 137 I -0.0001! 0.035) 0.073iPCIIG !uJ !T06 

[§_U2-BD124-~--! F5~.Q!!_~~Q_~gAMMA___ 
1 

Cobalt 60 ------t---~_9.045! O.O~U:068j PCI/G luJ ________ gg§__ ___ J 
ISU2-BD124-78 !F5L080350 ig!'~~ Lead210 1 o.o5! 0.68! 1.41PCIIG UJ ____j_T05 __ j 
;SU2-BD124-78 jF5L080350 !GAMMA Protactinium 231 I -0.28) 0.91 1.6!PCIIG UJ jT06 

jsu2-BD12~-?.8 IF5L080_350 jGAMMA [Radium (226) --l 0.47!!· o.15l o.o71PCIIG != j ____ _J 
jSU2-BD124-78 iF5L080350 JGAMMA !Thorium 229 i 0 02 0 34! 0 62!PCIIG iuJ _ji9§__ l 
lsu2-BD124-79 iF5L.Oao350 iEMLA-o1-R iPiutoriium-238 I o.~~ o~ o.0411PCIIG = -ln-----1 
lsu2-BD124-79 !FsL080350 iEMLA-01-R IPiutonium-239/240 I 0.0031 0.019! 0.037jPCIIG UJ IT06 ~ 
l'su2-BD124-79 iF5L080350 IEMLA-01-R Thorium-228 i 0.61 0.15l 0.04jPCIIG J IJ01 ____:J 
,SU2-BD124-79 !FSL080350 !EMLA-01~~- Thorium-230 ,~ 0.861 0.1(_ 0.03!PCitG \:= -----~ 
SU2-BD124-79 IF5LOB0350 l EML A-01-R Thorium-232 0.641 0.1sl O.D3/PCI/G IJ J01 i 

ISU2-BD124-79 iF5L080350 I GAMMA !Actinium 227 0.241 o.28l · o.siPCIIG luJ ~---~ 
SU2-BD124-79 IFsL080350 iGAMMA !Americium 241 I -o.oo5! 0.1i 0.18IPCI/G !uJ IT06 ! 

lsU2-BD124-79 /FSL080350 ~GAMMA Bismuth-207 ! 0.0131 __ _Q:_Q48
1
! __ _Q;Q§l~PCitG ll:JL lT06 i 

lsUi-80124~-l"Fsi.oa~ 1 GAMMA . sismuth-21 oM-----r-- -o.oo91 o.o59. o.11 PCI/G uJ ITo6 ___ .., 

jSU2-BD124-79 IF5L080350 iGAMMA !cesium 137 1 -0.039; 0.064 0.11 PCIIG UJ T06 ! 
' 

0.055 0.11 PCI/G lsu2-BD124-79 !FSL080350 GAMMA Cobalt60 I -0.016 UJ T06 i 
1.3 2.3,PCI/G 

1.41 2.8!PCI/G 

0.21 0.44 PCI/G 

IT06 ! -
! T06 
~ 

i 

~2-80124-79 IF5L080350 !GAMMA - Lead 210 j -0.5 UJ 

!SU2-BD124-79 ;F5L080350 jGAMMA !Protactinium 231 1 0.9! UJ 
1 
SU2-BD124-79 IF5L080350 !GAMMA Radium (226) 0.641 = 

0.591 1.1!PCI/G SU2-BD124-79 IF5L080350 !GAMMA Thorium 229 -0.15 !UJ T06 I 

o.o58! 0.045lPCI/G 

0.016! 
l 

0.037jPCI/G 

0.15 0.04IPCIIG 

0.18! 0.02 PCI/G 

I 
! 

1 
SU2-BD124-79D !F5L080350 EML A-01-R Plutonium-238 0.128 = 

,SU2-BD124-79D !F5L080350 EML A-01-R .Piutonium-239/240 ! -0.0081 UJ lTo5 ! 
~S~U~2~-B~D~1~2~4-~7~9D~~~F~5~L~08~0~3~5~0-+E=M~L~A~-0~1-~R~~T~h~or~iu~m~-=22~8~--~~--~0~-6~1~----~~~~+-~~J~---~p-1 ______ ! 
SU2-BD124-79D IF5L080350 EMLA-01-R Thorium-230 0.84 = ; . ! 

0.141 0.03!PCI/G ISU2-BD124-79D \F5L080350 EML A-01-R Thorium-232 + 0.56! IJ IJ01 : 
isu2-BD124-79D IF5LOB0350 GAMMA Actinium 227 0.1 0.281 0.45 PCIIG Flu~J-. ---11rT;:__05'------1 

!SU2-BD124-79D IF5L080350 GAMMA Americium 241 -0.046 0.0961 0.16iPCIIG UJ T06 

lsU2-BD124-79D IF5L080350 GAMMA Bismuth-207 0.0161. o.o4! 0.078 PCI/G UJ 

i 
----i 

iT06 i 

SU2-BD124-79D IF5L080350 GAMMA Cobalt so 0.032, 0.047 0.11IPCI/G UJ 

~U2-BD12~-79D IF5L_Q.~.Q.35Q GAMMA _ Bismuth-21_9~ _:9.019t_-~q_~L___Q:097 PCIIG UJ 

!SU2cBD124-79D TFsL080350 GAMMA Cesium 137 T o.004l o.o5il 0.11 PCIIG UJ 

T06 i ----___ . ____ , 
T06 j 

T06 1 
SU2-BD124-79D IF5L080350 GAMMA Lead 210 ! 1.1! 1.2[ 2.4PCIIG UJ 

[SU2-B!?124-79D !FSL080350 GAMMA Protactini~~23! __ L 0.21 1.51_~/f'CI/G UJ -==6----1,; 

[SU2-B_!)124-7~D 1FSL08o350 GAMMA Radium (226) ---t- 0.521 0.211 _0=.:·.:::..37:.-ti=-PC=~I~/G=-· +l= _____ __j_ __ -+-----1 
lSU2-BD124-79D IF5L080350 !GAMMA !Thorium 229 0.23 0.5! 0.93iPCIIG iuJ IT06 

T06. I 



ATTACHMENT C 

GENERAL MEDIA INFORMATION 

[there was no general media information released to the public] 
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PUBLIC FACT SHEET 
PRS 41: Area 3 Thorium Drum Storage/Redrumming Area 

Background: PRS 41. Potential Release Site 
(PRS) 41, also known as the Area 3 Thorium 
Drum Storage/Redrumming area, is located on the 
west central portion of the site as shown on Figure 
1. · Process history of the PRS indicated the 
potential for the presence of thorium-232 from · 
Tedrumming operation, & plutonium-238 from an 
historic waste line break that contaminated a 
drainage ditch within PRS 41. 

Further Assessment (FA) of PRS 41 sampling 
was performed at PRS 41 during the later 
months of 2002 per the Core Team-approved 
Sampling & Analysis Plan (SAP). Contaminants 
of concern (COCs) were thorium-232 and 
plutonium-238. 

Confirmation . of Salvage Area: Following 
demolition of Building 124, soil sampling will be 

·performed per a Core Team-approved SAP to 
confirm that the historic isolated remediations met 
cleanup objectives. If results do not meet cleanup 
objectives, a soil RA and verification will be 
performed. 

Maximum Cleanup 
Analyte Bkgd* Concentration 5 Objective 

** 
Thorium-232+0 1.4 140 2.1 
Thorium-230+0 1.9 276 2.8 
Radium-226+0 2.0 46.9 2.9 
Protactinium- 0.11 46.7 4.0 
231+0 
Lead-210+0 1.2 62.8 7.4 
Actinium-227+0 0.11 80.7 4.6 .. Of the 92 samples from the PRS 41 area and . *background soil concentration **nsk cntena 

the 10 samples from the PRS 41 ditch analyzed 
for the COCs, a total of 5 locations contained 
results above the cleanup objectives. Two of 
these results from the PRS 41 area were 
thorium-232 above the 2.1 pCi/g cleanup 
objective (max. result of 13.04 pCi/g) and 3 of . 
the results from the PRS 41 ditch . were 
plutonium-238 above the 55 pCi/g cleanup 
objective (max. result of 614 pCi/g). The results 
are summarized in the following table. 

Analyte Bkgd* Maximum Cleanup 
Concentration Objective** 

Thorium-232+0 1.4 140 2.1 
Plutonium-238 0.13 614 55 
*background soil concentration **risk cnteria 

Based on the above results, the Core Team 
recommended6 a Removal Action (RA) per the 
Contingent Action Memo 1. RA COCs are Pu-238 
& Th-232+daughter isotopes. 

The review of information for PRS 63 4 identified 
work within the boundary of PRS 41 needed to 
assure the area is protective of human health. 

Background: Former Salvage Area. A former 
salvage area where scrap wood and metal were 
stored is partially within PRS 41. Two isolated 
locations within this salvage area were identified & 
removed as part of Building 124 construction 
activities. Maximum results for the removed soil 
are i9entified in the table below (pCi/g). 

Final 

This Fact Sheet satisfies the Public 
Notification requirement set forth in the 
· Contingent Action Memorandum 1. 

At+ac.hwKt tJ 
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PUBLIC FACT SHEET 
PRS 41: Area 3 Thorium Drum Storage/Redrumming Area 

The Work Plan for Contingent Removal Actions, 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 SWP3. 

TheRA for PRS 41 will consist of excavation of contaminated soils at isolated areas (for thorium) and a 
short segment of the ditch (for plutonium) identified by the sample results above the cleanup objectives. 
The RA for the Former Salvage Area will be commensurate with confirmation results above cleanup 
objectives, if any. Post-excavation sampling will be performed within the excavations per the Core 
Team-approved Verification Sampling & Analysis Plan (VSAP). 

Schedule. This Fact Sheet will be in public review for 30 days, ending January 4, 2004. The RA is 
planned to begin in winter 2004. A summary of the RA & the verification data will be included In the On
Scene Coordinator (OSC) Report. The OSC Report will be placed in the public reading room after the 
conclusion of the verification sampling and approval by the Core Team.· 

Excavation at PRS 41 of approximately 4,000 yd~ (3,057 m3
) & verification are expected to cost less than 

$170,000. 

Confirmation sampling at PRS 41 Salvage Area is expected to cost less than $10,000. Additional 
information can be found in the public reading room, or by contacting Danny Punch at 847-8350 ext. 301. 

1: Action Memorandum/Engineering Evaluation/Cost Analysis, Contingent Removal Action for Contaminated Soil, June 2002, Final 
2: Standard Wort< Package for Contingent Removal Actions, November 2001, Final 
3: Storm Water Pollution Prevention Plan 
4. PRS 63 Data Package, Final, November 2003 
5. Radiological Survey Data Sheet, 97-SMP-054, December 4, 1997 
6. PRS 41 Data package, Final, June 2003 

Final 
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