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Miamisburg Environmental Management Project 
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P. 0. Box 66 
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ATTENTION: 

SUBJECT: 

Robert S. Rothman 

Contract No. DE-AC24-970H20044 
VARIOUS DOCUMENTS 

BWXT of Ohio, Inc. 

1 Mound Road 
P.O. Box 3030 
Miamisburg. Ohio 45343·3030 
(937) 865-4020 

ER-152/02 
June 18, 2002 

REFERENCE: Statement of Work Requirement C. 7.1 e - Regulator Reports 

Dear Mr. Provencher: 

Rob Rothman from your office has approved the release of the following documents to the 
regulators: 

• PRS 21, 22, 25, 26, 27, 29 Package, Final 
• PRS 28 Package, Final 
• PRS 277/278 Package, Final 
• PRS 421 Package, Final 
• PRS 308 Package, Final 

If you or members of your staff have any questions regarding the documents, or if additional 
support is needed, please contact Dave Rakel at extension 4203. 

MAW/KMA:jdg 

Enclosures 

cc: TimFischer, USEPA, (1) w/attachments 
Brian Nickel, OEPA, (1) w/attachments 
Ruth Vandegrift, ODH, (1) w/attachments 
Paul Lucas, DOEIMEMP, ( 1) w/attachments 
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Randy Tormey, DOE/HQ, (1) w/attachments 
Dann Bird, MMCIC, (3), w/attachments 
Craig Hansen, BWXT of Ohio, (1) w/attachments 
Dave Rakel, BWXT of Ohio, (1) w/attachments 
Karen Arthur, BWXT of Ohio, (1) w/attachments 
Monte Williams, BWXT of Ohio, (2) w/attachment 
Public Reading Room, (5) w/attachments 
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ij 
Environmentai 
Restoration 
Program 

MOUND PLANT 
POTENTIAL RELEASE 

SITE PRS PACKAGE 
Notice of Public Review Period 

The following Potential Release Site (PRS) fact sheet is available for public 
review in the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, 
Ohio. Public comment on this document will be accepted May 10, 2001 through 
June 10, 2001. 

j,:;r:; : ,, _ _ ..... , :~~*-1¢~;!ij;_~~e,:~~~4~;h~~g~ saw - ·- -- · 
i.:;:·: .:~::;·/.~~~:··· !:' ~ :· · •. :;·:.· ··> -:·~:-;·~:~;.; .... ;· .. ·:_ .. :.. -i~( ._._: ·; ... :- .· ~' 

Questions can be referred to Paul Lucas at (937} 865-4578. 

I 

I . 



PRS 421 Tracking Sheet 

WORKING DRAFT PAS introduced AT July 2000 Core Team meeting. 

DRAFT PAS evaluated and binned as Response Action on 12 July 2000. 

DRAFT PROPOSED FINAL Document finalized in preparation for public review. 

DRAFT PROPOSED FINAL OEPA comments received. Document adjusted. No USEPA comments. 

PUBLIC REVIEW DRAFT 

FINAL 

Document reviewed at Core Team meeting on 20 February 2001. Minor 
comments incorporated. Gore Team Declared document ready for public 
review. The public review period covered 10 May- 10 June 2001. 

Response to comments enclosed. No changes to the document were 
required. 

1~ July 2000 
I 

12 July 2000 
I 

1 0 October 2000 

20 December 
2000 

i 
~une 2002 



The Mound Core Team 
P.O. Box 66 
Miamisburg, Ohio 45343-0066 

Mr. Daniel Bird, AICP 
Planning Manager 
Miamisburg Mound Community Improvement Corporation 
720 Mound Road 
COS Bldg. 4221 
Miamisburg, Ohio 45342-6714 

Dear Mr. Bird: 

The Core Team, consisting of the U.S. Department of Energy Miamisburg Environmental 
Management Project (DOE-MEMP), U.S. Environmental Protection Agency (USEPA), 
and the Ohio Environmental Protection Agency (OEPA), appreciates your comments on 
the PRS 421 Data Package. Attached are our responses. 

Should the responses to comments require additional detail, please contact Robert 
Rothman at (937) 865-3823 and we will gladly arrange a meeting or telephone 
conference. 

Sincerely, 

DOE/MEMP: 

US EPA: 

OEPA: 



MMCIC Comments 

PRS 421 Data Package 

-~------ -- - --------- --~--- -Public-Review-Draft,-February-2-1,-2001 

Substantive Comments 

1. MMCIC concurs that a removal action is warrantee for the area identified 
as PRS 421. Once the removal action is complete, MMCIC requests that 
DOE/BWXTO return the east-west roadway passing through PRS 421 to. 
the standards required of a public secondary roadway, consistent with the 
Mound Comprehensive Reuse Plan. 

Errata 

Response 
The plans for site restoration will be developed as the removal action 
proceeds. With continuing, timely communication between MMCIC and 
DOE, the Core Team expects that the east-west roadway passing through 
PRS 421 will be returned to a state consistent with the Mound 
Comprehensive Reuse Plan to the extent practicable. 

1. No comments 

111 
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Mound Plant 
-- -PRS 421 
"The Ridge" 

Contaminated Soil 

On the map below: 
- PRS number and location shown in black 
-Fencing shown in red 
- Elevation contours shown in brown 
-Other PRS's shown in blue 

Figure 2. 
MOUND PLANT 

Potential Release Site PRS 421 
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PRS 421 

Ridge, Contaminated Soil 

PRS HISTORY: 

Potential Release Site (PRS) 421 was created after the accomplishment of the 
Removal Action (RA) for the Building 21 (PRS 284) & Associated Soils- (PR$407 a-nd 
PRS 281) Decontamination & Decommissioning (D&D) Project1. Note Figures 1 & 2. 
Verification sampling results from this RA activity indicated the necessity to create 
PRS 421. This was collaborated by review of GIS Sampling and Contamination 
lnformation2

, a 1999 Radiological (Health Physics) Survel accomplished to support 
locating power line poles for Dayton Power & Light, and a review of the PRS 407, Soil 
Contamination- Area West of Building 21 document (unpublished author draft). It is 
felt that PRS 421 contamination is the result of contaminant migration from PRS 407 
and PRS 284. Five storm drains from the PRS 407 and PRS 284 areas discharged 
into the area of PRS 421. See narrative below. There is no process history 
associated with PRS 421; no incidents, spills, or leaks are noted to have occurred 
here. 

NARRATIVE: 

PRS 407 is comprised of approximately four (4) acres of land. It is located on the 
southern boundary of the original Mound Plant property, more specifically identified 
as that land associated with and surrounding the now demolished Building 21 (also 
identified as PRS 284). It is immediately north of the subject PRS 421 and contains 
PRS 281 -Area E, Waste Oil Spilt. 

The Mound Plant PRS package PRS 30613141406- South Property notes that PRS 407 
was once part of the original PRS 283- Area f, Bulk Transfer of Thorium Drums (AKA 
Plutonium Recoverable Waste Storage), and that PRS 283 included land on both the 
original Mound Plant property (PRS 407) and the new plant property (PRS 406). As 
explained in Reference 6, creating PRSs 406 and 407 from PRS 283 was accomplished to 
expedite Mound Plant clean-up and subject property transfer to the City of Miamisburg. 
PRS 406 was evaluated by the Mound 2000 Core Team to require No Further Assessment 
(NFA), along with PRSs 306 and 314. 

PRSs 407 and 284 were characterized in 19957
. Subsequently, Building 21 (PRS 284) was 

demolished during the period of October 1996 through March 1997. Approximately one to 
two feet depth of soil around and below the building slab was also removed. PRS 407 soil 
removal followed during the period of June 1997 through March 1998, with additional 
excavation in the autumn of 1999 near the roadway separating the new from original Mound 
Plant properties or, that is, separating PRS 407 from PRS 406 and the newly created PRS 



421. The successful response actions associated with PRS 284, PRS 281, and PRS 407, 
as noted in Reference 1, resulted in these PRSs achieving the disposition status of No 
Further Assessment (NFA) required. 

CONTAMINATION: 

Contaminants of concern for PRS 421 are noted in Table 1, as derived from 
Reference 2. 

Table 1: "The Ridge" Sample Results Exceeding Guideline Criteria (10-s)* 

READING ROOM REFERENCES: 

1. On Scene Coordinator (OSC) Report, Building 21 (PRS 284) and Associated 
Soils (PRS 407 and PRS 281) Decontamination & Decommissioning (D&D) 
Project, Removal Action,--Mound Plant, Miamisburg, Ohio, January 2000, Final. 

4. Potential Release Site (PRS) 281 Data Package: Area E -Waste Oil Spill. 

5. Potential Release Site (PRS) 306/314/406: South Property. 

6. Operable Unit 9, Site Scoping Report: Volume 3 - Radiological Site Survey, 
Section 5.2, Mound Plant, Miamisburg, Ohio, June 1993. 

7. Building 21 and Surrounding Soils Investigation Data Report, Mound Plant, 
Miamisburg, Ohio, June-1995. 

OTHER REFERENCES: 

2. GIS sampling and contamination information. 

3. Radiological (Health Physics) survey data (1999). 



PREPARED BY: 

Dennis Gault, BWXTO Project Engineer, Soils Project 
Joe Geneczko, Member of BWXTO Technical Staff, Environmental Safeguards & Compliance 

------- ------·------------- -----~------------------- ------- -----------~--------

1 ...... 



RECOMMENDATION: 

MOUND PLANT 
PRS 421 

"The Ridge" 
Contaminated Soil 

PRS 421 Package 

Potential Release Site (PRS) 42lwas identified as a PRS when historical sampling data indicatedthe presence 
of contaminated soil in the "Ridge" area. This was confmried during the verification sampling for PRS 407. 
Elevated readings were also observed during a 1999 Health Physics survey to support locating power line poles 
for DP&L. This PRS is a subpart ofPRS 406. 

The magnitude of contamination for PRS 421 as indicated by historical sampling data revealed levels of 
Plutonium-238 up to 396.4 pCi/g (5.5 pCi/g 10-6 risk based guideline value), Thorium-232 up to 32.6 pCi/g 
(O.ll pCi/g I 0-6 risk based guideline value), and Thorium-228 up to 15.6 pCi/g (O.ll pCi/g l 0-6 risk based 
guideline value). 

Therefore, since PRS 421 contains unacceptable levels of contaminants above guideline values, a REMOVAL 
ACTION is recommended. 

CONCURRENCE: 

DOE/MEMP: 
Arthur W. Kleinrath, Remedial Project Manager (date) 

_/, 

USEPA: \l 
Timothy J. Fischer, (date) 

OEPA: A z&AL Jv;; ~lou 
Brian K. Nickel, Project Manager 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period from __________ to-----------

CJ 
CJ 

No comments were received during the comment period. 

Comment responses can be found on page ____ of this package. 
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EXECUTIVE SUMMARY 

This On-Scene Coordinator Report briefly summarizes the history of, and serves to · 

document the activities and conclusion of the Building 21 and Associated Soils 

Decontamination and Decommissioning_(D&Q) Project Removal Action. 

This Removal Action addressed Building 21 and Associated Soils near to and on which 

the b_uilding resided. Building 21 was construCted for·the containment _of thorium 

sludge. It served this purpose from its construction in 1964 until 1975 when the thorium 

constituents were removed. The building then served to store drums of Cotter 

Concentrate (uranium milling waste). This concentrate was removed in 1987 and the 

building stood unused until its decontamination and demolition during the period of 

October 1996 to March 1997. Building 21 was designated as Potential Release Site 

(PRS) 284 in Operable Unit 9, Site Scoping Report: Volume 12- Site Summary Report, 

(OU9, Vol. 12), Mound Plant, Miamisburg, Ohio, December 1994. 

Associated Soils include PRS 407 and PRS 281. Note Figures 1 a and 1 b._:_As noted_in 

Figure 1 b, PRS 407 is located north of the east-west road and fence that form the 

boundary separating the original (northern) and new (southern) Mound Plant 

properties. PRS 407 was administratively derived from PRS 283. PRS 283 was 

originally created to address thorium and plutonium contamination issues thought to 

exist on both the northern and southern portions of the noted Mound Plant areas. The 

southern area of the original PRS 283 was identified as PRS 406. This administrative 

action was accomplished to facilitate the release of Mound Plant property to the City of 

Miamisburg. Core Team evaluation of PRS 406 conducted under the Mound 2000 Plan 

determined that PRS 406 merited No Further Assessment. 

PRS 407 is comprised of approximately four ( 4) acres of land and surrounds 

Building 21. It has a complex history of surficial contamination, sampling, and 

shallow excavation. Contaminated soil removal activities date back to 1975. PRS 

407 activities and requirements were jointly reviewed and studied by the Mound 

2000 Core Team and Building 21 & Associated Soils D&D Project members. This 

review resulted in additional investigation and analysis, subsequently culminating in 

PRS soils excavation and removal during the period June 1997 to March 1998. 

Mound Test Fire Valley Project 
Contract# DE-AC24-970H20044 
Final (Rev. 0) 

Page E-1 

Building 21 & Associated Soils 
On-Scene Coordinator Report 
January 2000 



This excavation and soil removal included PRS 281, resident within PRS 407. OU9, 

Volume 12 identifies PRS 281 as a historical, isolated waste oil spill. This PRS was 

declared by the Core Team to require Further Assessment. 

The objectives of the Removal Action included, in part, the dismantlement, demolition, 

and removal of Building 21 and the removal of immediately adjacent soils; the 

excavation and removal of contaminated soil as required in PRSs 407 and 281; and, 

the verification of achievement. of cleanup objectives, Building 21 demolition materials 

and soil were shipped via truck to the Nevada Test Site (NTS). Associated soils were 

dispositioned via railcar to Envirocare. Verification sampling confirms that established 

cleanup goals were achieved. 

Art Kleinrath, On-Scene Coordinator 

U.S. Department of Energy 

Miamisburg, Ohio 

Timothy Fischer, Remedial Project Manager 

U.S. EPA 

Chicago, Illinois 

Brian Nickel, Project Manager 

Ohio EPA 

Dayton, Ohio 

Mound Test Fire Valley Project 
Contract# DE-AC24-970H20044 
Final (Rev. 0) 

Page E-2·· 
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1 SUMMARY OF EVENTS 

1.1 Site Conditions and Background 

Building 21 was located in the south central portion of the Mound plant original 

property, just north of the new property acquisition. It was designated as Raw 
- - - - -

Material Storage (Thorium Sludge), and was designed to ensure liquid tightness 

in containment of this sludge. Thorium storage operations occurred from 1966 

to 1975. 

Also identified as Potential Release Site (PRS) 284, Building 21 was a 4,069 

square foot concrete structure with 1 0-inch thick floors and 14 to 16-inch thick 

walls. It had two separate and isolated storage bays. The roof was constructed 

of iron and steel. Several thousand drums of thorium sludge and oxalate were 

dumped into and stored in the bays. 

In 1975, the thorium was removed and the building cleaned. It was then used as 

a 55-gallon drum staging and storage area for Cotter Cqncentrate (high-level 

waste resulting from uranium milling). This concentrate was removed in 1987. 

The building was unused from 1987 until its demolition during the period of 

October 1996 to March 1997. 

Building 21 resided within PRS 407 and near PRS 281. PRS 407 was derived 

from PRS 283, since retired. See Figures 1 a and 1 b. After dismantlement, 

demolition, and removal of the building, PRS 407 soil excavation was 

accomplished. 

Mound Test Fire Valley Project 
Contract# DE-AC24-970H20044 
Final (Rev. 0) 

Page 1 

Building 21 & Associated Soils 
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MOUND PLANT 
Parcel 5 

Bldg. 21, PRS 284 
=··~~ 

Figure 1 a. Building 21 & Associated Soils 

Mound Test Fire Valley Project 
Contract # DE-AC24-970H20044 
Final (Rev. 0) 

Page 2 
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Mound Plant 
____________ ___ f~r~el5 _ _ _____________ _ 

Building 21 (PRS284) & 
Associated Soils (PRS407 & IPRS281) 

On the map below: 
- Bldg. number Jlnclloc::~ti{)n shown in daslloo black 
- I'RS·s shown in blue 
- Fendng shown in red 
- Elevation comours shown in brown 
- J>RS283 shown in solid blnck 

Figure 1 b. Bwlding 21 & Associatecl Soils 

Mound Test Fire Valley Project 
Contract # DE-AC24-970H20044 
Final (Rev. 0) 

Page 3 
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PRS 407 is comprised of approximately ( 4) acres of land and surrounds 

Building 21. It has a complex history of surficial soil contamination, sampling, 

and shallow excavation. Contaminated soil removal activities date back to 

1975. As removal planning and field activities were accomplished under the 

_____________ past -Decontamination-&-Decommissioning_(D&D-)J?rogram_atMound-~lant,-no __________ _ 

Action Memorandum was required. 

PRS 407 activities and requirements were jointly reviewed and studied by 

the Mound 2000 Core Team, and Building 21 & Associated Soils D&D 

Project members. This review resulted in additional investigation and 

analysis, subsequently culminating in PRS soils excavation and removal 

during the period of June 1997 to March 1998. This excavation and soil 

removal included PRS 281, resident within PRS 407. OU9, Volume 12 

identifies PRS 281 as a historical, isolated waste oil spill. This PRS was 

originally deClared by the Core Team to require Further Assessment.-

. Building 21 demolition materials and soil were shipped via truck to the Nevada 

Test Site (NTS). All PRS 407 and PRS 281 soils were removed by railcar to 

Envirocare. Site grading and restoration employed Mound Plant soil generated 

from excavations in Parcel H. This soil was approved for release and use in 

PRS 407 by the Mound 2000 Core Team. 

Since the DOE is the sole responsible party for the cleanup of contamination 

associated with Building 21 & Associated Soils, no other Potentially Responsible 

Parties were sought to cleanup the site. Monsanto Research Corporation was 

the initial operating contractor at the site from the late 1940s until September 

1988. EG&G Mound Applied Technologies operated the plant from October 1, 

1988 until September 30, 1997. Babcock & Wilcox of Ohio (BWO) became the 

contractor for the Mound Plant Exit Project on October 1, 1997. 

Mound Test Fire Valley Project 
Contract# DE-AC24-970H20044 
Final (Rev. 0) 

Page 4 
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1.2 Organization Of The Response 

Table 1 lists the groups responding to this Action, and their responsibilities. 

Table 1. Organization of the Response 

Agencies or 
Parties Involved 

US EPA 
HSRM-6J 
77 W. Jackson 
Chicago, IL 
60604 
312-886-5787 

Ohio EPA 
401 E. Fifth St. 
Dayton, OH 
45402-2911 
937-285-6468 

DOE-MEMP 
P.O. Box 66 
1 Mound Road 
Miamisburg, OH 
45343-0066 
937-865-4020 

B&W Of Ohio 
SM/PP Hill Project 
P.O. Box 3030 
1 Mound Road 
Miamisburg, OH 
45343-3030 
93 7-865-4020 

B&WOfOhio 
General Superintendent 
and Equipment Manager 
P.O. Box 3030 
1 Mound Road 
Miamisburg, OH 
45343-3030 
93 7-865-4020 

Mound Test Fire Valley Project 
Contract# DE-AC24-970H20044 
Final (Rev. 0) 

Contact 

Tim Fischer 

Brian Nickel 

Jim Gambrell 

Evans Reynolds 

Dave Armstrong 

Page 5 

Description of Participation 

Federal ag·ency responsible for 
Mound Plant oversight. 

State agency responsible for 
Mound Plant oversight. 

DOE Project Manager~ 
responsible for project 
oversight and success. 

Provided the DOE/MEMP 
Project Manager with technical 
assistance and administrative 
support. Accomplished 
sampling, decontamination, 
and demolition functions as 
required. Provided safety 
support. Accomplished photo 
at site documentation, and 
report preparation. 

Provided the personnel and 
equipment necessary for the 
demolition. 

Building 21 & Associated Soils 
On-Scene Coordinator Report 
January 2000 

·-



1.3 Objectives 

The objectives of this Removal Action were: the dismantlement, demolition, and 

removal of Building 21, and the removal of immediately adjacent soils; the 

excavation and removal of associated contaminated soil as required in PRSs 407 

and 281; the attainment of cleanup objectives (1 x 1 o-s risk based guideline 

values plus background)for the radionuclides of concern (Th-228, Th-230, Th-

232, and Pu-238); the verification of the presence or absence of soil 

contamination at PRS 281 (including Ra-226); the verification that oil 

contamination discovered in one area (Grids 87 and 88) of PRS 407 was 

remediated; and, the determination if soil in PRS 407 contained chemical 

contaminants. A Verification Sampling and Analysis Plan was developed to 

support accomplishment of these objectives. 

The results of verification sampling are included in Appendix 8 and summarized 

in Table 2a and Table 2b. Verification sampling confirms that established 

cleanup goals were achieved. 

Mound Test Fire Valley Project 
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PRS 

407 

407 

407 

407 

281 

281 

281 

Table 2a. Radionuclide Analysis Summary 
(Also see Appendix B.) 

PRS Contaminant Concentration Detected Cleanup Standard 
(pCi/g) (pCi/g) 

(95%-UCCValue) ___ -

407 Th-228 ( + daughters) 1.20 3.1 

407 Th-230 ( + daughters) 1.02 - - - -3.2 

407 Th-232 ( + daughters) 1.37 2.4 

407 Pu-238 5.05 55.1 

PRS Contaminant Maximum Concentration Cleanup Standard 
Detected (pCi/g) 

281 Th-228 ( + daughters) 1.09 

281 Th-230 ( + daughters) 1.07 

281 Th-232 ( + daughters) 1.10 

281 Pu-238 0.07 

281 Ra-226 2.68 

Table 2b. Chemical Analysis Summary 

(See Appendix B.) 

Analyte Summary Results 

Semi-Volatiles Below Risk Based Guideline Values 

lnorganics (metals) Below Risk Based Guideline Values 

lnorganics (anions) Results within natural background 

TPH Less than 904 parts per million 

Lead Below Risk Based Guideline Values 

& within natural background 

PCBs Below method detection levels 

TPH Less than 904 parts per million 

(pCi/g) 

3.1 

3.2 

2.4 
-
55.1 

3.4 

Comments 

BUSTR Guideline 

BUSTR Guideline 

Mound Test Fire Valley Project 
Contract# DE-AC24-970H20044 
Final (Rev_ 0) 
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January 2000 
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1.4 Chronological Summary Of Response Actions 

The following is a chronological narrative of events relevant to the Building 21 & 

Associate Soils Decontamination and Decommissioning Response Action. 

1964: 

1966: 

1975: 

Building 21 is constructed. 

· Thorium sludge.storage operations begin. 

Thorium sludge storage ends and storage of Cotter 

Concentrates begins. 

1987: Cotter Concentrate removed and building stands unused. 

November 1989: Mound Plant is placed on the National priorities List (NPL). 

December 1994: Building 21 is declared PRS 284. PRSs 281 and 283 are 

declared. 

June 1995: 

June 1996: 

November 1996: 

October 1996 to 

March 1997: 

June 1997 to 

March 1998: 

April1999: 

Mound Test Fire Valley Project 
Contract# DE-AC24-970H20044 
Final (Rev. 0) 

Building 21 and surrounding soils are characterized (D&D). 

Building 21 and surrounding soils D&D Work Packages are 

created. 

PRS 407 is created from PRS 283. 

Building 21 is demolished and debris is staged for shipment 

to NTS. 

PRS 407 soil (including PRS 281) is excavated and 

removed to Envirocare. 

Verification Sampling and Analysis Plan for PRS 407 (Final) 

issued. 

Page 8· · ·· 
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May 1999 to 

August1999 

Building 21 waste containers shipped to NTS. 

August 1999: Verification Sampling Report, Potential Release Site 407 

(Draft) issued. 

September 1999: Additional excavating and sampling accomplished 

in PRS 407, Grid 119. 

Novembe(1999: Additional excavating and sampling accomplished 

in PRS 407, Grid J8. 

December 1999: Verification Sampling Report, Potential Release 

Site 407 (Final) issued. Includes adjustments 

based on Grids 1-19 and J8. 

-~ 1.5 :Resources Committed 

Table 3 is a summary of waste materials removed from the Removal Action 

locations. Table 4 lists the total cost summary for these actions. 

Table 3. Materials and Disposition 

Material 

Contaminated Soil 

Building Debris 

Mound Test Fire Valley Project 
Contract# DE-AC24-970H20044 
Final (Rev. 0) 

Quantity 

9030 yd3 

185 yd3 

Page 9 

Disposal 

Method 

Burial 

Burial 

Disposal 

Location 

Envirocare of Utah 

Nevada Test Site 

Building 21 & Associated Soils 
On-Scene Coordinator Report 
January 2000 



Table 4. Removal Project Cost Summary 

Type of Cost 

Characterization & Work Planning 

Remediation 

Verification 

Restoration 

TOTAL COST 

Mound Test Fire Valley Project 
Contract# DE-AC24-970H20044 
Final (Rev. 0) 

. ·-····· ~-~-

Page 1.0 

Cost 

564,223 

1,790,000 

250,000 

150,000 

2,754,223 

Building 21 & Associated Soils 
On-Scene Coordinator Report 
January 2000 



2 EFFECTIVENESS OF THE REMOVAL ACTION 

2.1 Actions Taken By Mound Personnel 

BWO personnel planned .and accomplished the dismantlement, demolition, . 

excavation;-removal~and-verification-objectives-noted-in-Paragraph-1--:3:-Site·--­

grading and restoration is initiated. ·Verification sampling confirms that 

established cleanup goals were achieved. The objectives of the Removal 

Action were accomplished. 

2.2 Actions Taken By Local, State, And Federal Agencies 

DOE/MEMP was the lead agency for the removal action. USEPA and OEPA 

had oversight responsibility for the removal action. 

2.3 Actions Taken By Con~ractors 

Terran Corporation of Beavercreek, Ohio·performed the analysis ofihe 

verification samples and wrote the Verification Sampling Report. 

Mound Test Fire Valley Project 
Contract# DE-AC24-970H20044 

·Final (Rev. 0) 
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3 DIFFICULTIES ENCOUNTERED 

3.1 Items That Affected The Response 

Project completion was delayed as an appropriate "Path Forward" was agreed 

to concerning acceptable thorium cleanup levels. In October 1998, a "Path 

Forward" was determined concerning verification of the soil removal area 

associated with the. project. DOE/MEMP, the BWO Soils Project Manager, and 

the BWO SM/PP Project Manager decided that the solution would be to prepare 

a Verification Sampling and Analysis Plan that would serve to assist in 

verification that the project did meet the established cleanup objectives for 

Building 21 & Associated Soils. The final version of this plan was issued in 

April1999. 

For the removal action to be complete, the verification sampling must meet the 

established cleanup goals stated in the Verification Sampling and Analysis 

Plan. The established cleanup goals were not initially achieved for sample 

locations 1-19 and J8 where the radioactive contamination was more than three 

times the cleanup goal. Additional excavation, removal, and verification were 

required for these grid locations. Table 2a results are inclusive of this 

additional remediation activity. Note Paragraph 1.4. Ohio EPA verification 

results are included in Appendix C. 

Although the clean-up standard was achieved for Grid 1-19, field screening and 

soil analysis indicate that contamination from the same source term continue to 

the south of this grid. This contamination will be addressed in future removal 

actions. 

3.2 Issues Of Intergovernmental Coordination 

There were no issues of intergovernmental coordination. 

Mound Test Fire Valley Project 
Contract# DE-AC24-970H20044 
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4 RECOMMENDATIONS 

4.1 Means To Prevent A Recurrence Of The Discharge Or Release 

--------This-section-does-not-apply-at-Mound~This-removal-action-was-part-of-the------­

remediation and closure of the Mound Plant. Building 21 associated 

contaminated soils were removed and disposed of. 

Mound Test Fire Valley Project 
Contract# DE-AC24-970H20044 
Final (Rev. 0) 
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5 REFERENCE LIST OF SUPPLEMENTAL DOCUMENTS 

The following reports and documents are pertinent to the removal action and 

can be found in the CERCLA public reading room at the Miamisburg Senior 

Adult Center, 305 Central Avenue, Miamisburg or by contacting Jim Gambrell, 

Project Manager for Building 21 and Associated Soils Removal Action, at 937-

865-3366. 

1 Building 21 and Surrounding Soils Investigation Data Report, June 1995. 

• Work Package for Building 21 and Surrounding Soils Decontamination and 

Decommissioning Project, Final, June 27, 1996. 

1 Soil Characterization Results for SMPP-1, January 1998. 

• Mound Plant Potential Release Site Package, PRS 281. 

• Verification Sampling and Analysis Plan For PRS 407, Final, April 1999. 

• Verification Sampling Report, Potential Release Site 407, Final, December 

1999 . 
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02/00/97 Bldg. 21 demolition 970275 



02100/97. Bldg. 21 demol~ion 970276 
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Bldda. 21 area lookina west. 12/01/97 



01/20/98 Bldg. 21 area, looking east *980036. 



01/20/98 Blda. 21 area. Jookino west •gsoo:15 
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1.0 INTRODUCTION 

A Verification Sampling Report (VSR) has been prepared as part of the Environmental Restoration (ER) 
Program for Potential Release Site (PRS) 407 at the U.S. Department of Energy (DOE) Mound Plant, 
Miamisburg, Ohio. The VSR is intended to summarize results fnr the PRS 407 verification sampling. 
The primary objective of the verification sampling was to verify that the removal ac~ion has been 

______ successfully_completed._To_determir)e_this,_soitsamples-were_collected-at-specific-locations-and-depths 
and analyzed for radionuclides and chemical constituents. 

Specific obiectives of the verification sampling program were as follows: 

• Provide environmental data obtained through sampling and analysis that is -comparable in 
quality to Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 
Remedial Investigations using regulatory agency approved procedures. 

• Verify that PRS 407 has met the 1x10·6 risk-based guideline values + background for the 
radionuclides of concern 1•

2
• 

• Verify the presence or absence of soil contamination at PRS 281,-which is wholly within the 
boundary of PRS 407. 

• Verify that oil contamination discovered during the soil removal in PRS 407 was remediated. 

• Determine if areas within PRS 407 contain other chemical contaminants, associated with 
Mound Plant activities, which exceed applicable action levels. 

1.1 HISTORICAL INFORMATION 

Potential Release Site (PRS) 407 is comprisel:i of approximately four (4) acres of land. It is located on 
the southern boundary of the o~iginal Mound Plant property more specifically identified as that land 
associated with and surrounding the former building 21 (identified as PRS 284), demolished in 1995. 

Building 21 became operational in 1966 for the bulk storage of thorium sludge. Operations ended in 
1987. It was a 4,069 square foot concrete structure with 1 0-inch thick floors and 14 to 16 inch thick 
walls. The roof was constructed of iron and steel. The facility was designed to ensure liquid tightness 
and was divided in two separate isolated bay areas. 

Mound Plant Potential Release Site Package, PRS 306/314/406, November 19, 1996, notes that the 
subject PRS 407 was once part of the original PRS 283 that included land on both the original and new 
plant properties. 

The PRS 407 land area and the demolished Building 21 (PRS 284) were characterized in 1995. Work 
packages for both the demolition of PRS 284 and removal of PRS 407 soils were developed in 1996. 
Building 21 (PRS 284) was demolished and debris placed in LSA containers during the period of 
October 1996 through March 1997. Approximately one to two feet in depth of soil around and below 
the building slpb was also removed and disposed via railcar shipments to Envirocare. PRS 407 soil 
removal followed during the period of June 1997 through March 1998. This soil was also excavated 
from one to two feet in depth in most areas, and disposed via railcar shipments to Envirocare. 
Approximately 9000 cubic yards of soil were removed from this area (including the PRS 281 area). 
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1.2 PREVIOUS INVESTIGATIONS 

Soil sampling was completed across PRS 407 after the soil removal was completed in March 1997. 
The objective of the sampling was for excavation control; i.e. to determine if additional excavation was 
required to meet cleanup goals. Surface soil samples were collected for radionuclide analysis. The 
excavated area was divided into 1 0 meter x 1 0 meter grids and five samples were obtained from each 
corner and the center of each grid. Approximately 590 soil samples were collected. The soil samples 
were analyzed by gamma spectroscopy at the H-Building laboratory for the radionuclides of concern. 

Table 1.1 is a summary of the soil removal confirmation survey. Because the original cleanup 
objectives for this soil removal were 5 pCi/g for thorium and radium and 1 00 pCi/g for plutonium-238, 
the majority of the data are reported as below minimum detectable activity( MD As). The results for 
Th-232 and Ra-226 are the exception. The data indicates that the original D&D clean-up goals for 
thorium and radium were achieved (Th-228 is assumed to be in equilibrium with Th-232 and Ra-226 
is assumed to be in equilibrium with Th-230). Although the concentration values for Co-60, Cs-137, 
Pu-238, Pu-239, Am-241, U-234, U-235 and U-238 are reported as MDAs, the MDAs, were below 
their respective 1 X 1 o-s risk-based guideline value + background. 

1.3 SITE DESCRIPTION 

The PRS 407 Removal Action area is bounded on the south by a road, a fence and a drainage channel 
all running parallel with each other, east to west, marking in part the physical separation between the 
original plant property and the (new) southern property (Figure 1 . 1). PRS 281, previously reviewed 
by the DOE/EPA Core Team as requiring Further Assessment (FA). is encompassed within the PRS 407 
boundary (Figure 1.1 ). 
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2.0 SAMPLE SIZE, LOCATION. METHODOLOGY AND RESULTS 

The PAS 407 Verification Sampling and Analysis Plan3 (VSAP) was designed to provide guidance to 
field personnel in implementing the proposed verification sampling activities associated with PAS 407. 
The main objective of the VSAP was to ensure that the field activities, sampling techniques, and 
sample handling procedures meet t~e~~~-q':!~li_!y_~~j~ctives_ ~tated_i!l the_O_U~ Me~ _an_d_ E_R_ Me_tho_d~-- __ -~--------- --- -t-ompe_n_dium4;6 _----- -- -_--- · · -

2.1 SAMPLE SIZE DETERMINATION 

The validity of the decision that a site meets the cleanup standard depends on how well the soil 
samples represent the site, how accurately the soil samples are analyzed, and the inherent differences 
in soil samples, all of which are subject to variation. This variation introduces unc~rtainty into the 
decision concerning the attainment of the cleanup standard. Given the uncertainty associated with the 
decision process, procedures that error in favor of the environment or human health will be used. That 
is, if an incorrect decision is made, it is better environmentally to decide that PRS 407 is dirty when 
it is not (Type II error, or beta) rather than decide that PRS 407 is clean when in fact it is dirty (Type 
I error, or alpha). For the purpose of this verification sampling report, an alpha = 0.05 and beta = 
0.20 were selected. These values reflect acceptance of errors that could adversely impact human 
health and the environment five percent of the time, and that could involve cleaning up a "non­
problem" 20 percent of the time. 

With these alpha and beta values and estimated values of mean, standard deviation, and variance 
obtained from the field screening data, EPA guidance6 was used to determine the nuni~er of samples 
required to verify that the cleanup standards have been met. 

2.2 SAMPLE LOCATION AND LAYOUT 

The sample area for verification sampling was the geographic area defined by a modified systematic 
random sampling strategy as presented in the VSAP. Any point within the boundary of the removal 
area was a potential sample location, and samples were collected from surface soil 0 to 0.5 feet below 
ground surface. The number of verification samples and the procedure for locating the s~:-nple po:n~s 
are discussed below. 

Verification sampling and analysis was carried out to decide whether concentrations in the residual area 
meet the cleanup standards. Upon completion of removal based on field screening results, verification 
sampling and analysis was completed. An upper one-sided 95 percent confidence interval (95% UCL} 
was calculated for the radionuclides of concern (Th-228, Th-230, Th-232, and Pu-238} and chemicals 
constituents of concern including semi-volatile organic compounds, TAL inorganics, cyanide, and 
common anions with verification sample data. A confidence interval is a method to determine how 
close the sample mean approximates the true mean of the population. A 95 percent confidence interval 
determined from sample data will approximate the true mean 95 percent of the time. The 95% UCL 
for each parameter was then compared to cleanup standards. 

Determination of the sample size required for verification was based on the following hypothesis testing 
structure. The null hypothesis (H0 l is that the site is contaminated at levels exceeding the cleanup 
standard; that is, the mean concentration (J.Ll is greater than the cleanup standard (C,l. The null 
hypothesis was assumed true unless sufficient evidence exists to show that it is false. The alternative 
hypothesis (H 1) is typically formulated as that which is intended to be proven. In this case, the goal 
is to prove that the remaining contamination is below the cleanup standard; that is, the mean 
concentration (J..L) is equal to some value (J..L,) less than c •. 

The necessary calculations for determining the sample size was presented in the VSAP. Ninety-two 
samples were required to meet the verification objectives . The VSAP provided a procedure for locating 
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the forty-six sample points according to a random sampling strategy and thirty-six systematic sample 
locations along the PRS 407 southern boundary. Ten systematic sampling locations were chosen to 
confirm remediation of PRS 281. An actual realization of the sample locating strategy was presented 
in the VSAP. This realization was used to locate the ninety-two sample locations. The realization was 
accomplished using the ER Program GIS (Figure 2.1) and translated to the field by locating all of the 
sampling locations using ER Program GPS. 

2.3 SAMPLE TYPES, METHODOLOGY, AND DESIGNATION 

All· samples obtained during the verification sampling program were from the surface soils. No 
groundwater or surface water samples were collected for the verification sampling. Surface soil 
samples were collected according to the Mound Method Compendium, Method S-002, Soil Sampling 
with a spade and scoop. Other methods directly associated with S-002 were listed in the VSAP. 

All samples were logged as per ER Method Compendium Method S-003, Soil and Rock Borehole logging 
and Sampling. Samples were prepared and shipped per the ER Method Compendium, Method S-029. 

Soil and quality control (QC) samples were identified and labeled according to procedures in ER Program 
SOP 3.1, Sample Control and Documentation, Quality Assurance Project Plan, Final 1995 (QAPP). 
Sample identification labels were used for each sample container. Samples were sealed in containers 
immediately after collection. Labels were completed prior to collection to minimize the handling of the 
sample containers. Each label included the following information; sample identification, time and date 
of collection, parameters to be analyzed, samplers initials. 

Collected samples were uniquely identified according to the system PRS 407-W-XX-YY-ZZZZZ, where: 

W = ac sample 0 =· no QC sample 
1 =field duplicate 
2 equipment rinsate 
3 = matrix spike 
4 = matrix spike/laboratory duplicate 

XX = the horizontal grid locator (i.e., A 1) . 
YY = the depth in feet (Le., bo, 04, 08, etc.) 
ZZZZZZ = a unique, sequential six digit sampler identifier (i.e., 000001, 000002 etc.) to be 

used on the laboratory chain of custody. 

2.4 SAMPLE COLLECTION RESULTS 

The sample collection was conducted on May 25 through June 1, 1999. A total of 114 samples 
(including QA/QC samples) were collected. Quality control samples collected consisted of nine field 
duplicates and nine rinsates of the spade or scoop sampler. Four matrix spike and matrix spike 
duplicates were also collected. Resampling was conducted on September 8, 9 and 13, 1999 after 
further removal was conducted._ around 119 which had plutonium-238, thorium-228 and 232 
concentration gr"eater than 3 times the cleanup guideline. · Resampling was conducted on November 
15, 1999 after additional removal at J8 was required due to a thorium-232 concentration greater than 
3 times the cleanup guideline. 
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The Ohio Environmental Protection Agency representative, Anthony Campbell, collected split samples 
at nineteen locations on May 26, 1999. Splits were collected at the following locations; C02181, 
D11251,H05671,D15281,G17571,F32481,G29611,H26751,G23581,121871,119861,889211, 
B78111,F09431, EF9441,G14561, F14461, F13451, G38661. 

2.5 FIELD MEASUREMENTS 

This verification sampling was conducted under a General RWP . The work was monitored by a full­
time radiological control technician--using a FIDLER, ·-alpha scintillometer and Geiger-Muller pancake 
probe. Soil cuttings, samples and equipment and persc;>nnel were all monitored by the radiological 
control technician. No action levels were reached during field sample collection. 
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3.0 LABORATORY ANALYSES, VALIDATION AND RESULTS 

3.1 LABORATORY ANALYSIS 

A portion of all samples were submitted to the Mound Soil Screening lab for analysis by gamma 
spectrometry for screening prior to shipment. All screening results were below DOT regulations and 

________ sa_rrmt~s_w~r~--~tJ!PR~ct to_!h~Qff-si11! l~b_oBttO_!Y,_Q!J&nte_r_r_~,_i_l1_ three ~llip...rnents; May_2]_ and _28 and _________ _ 
June 2, 1999. 

All soil samples were sent to the Mound approved laboratory Ouanterra Environmental Services , St. 
Louis, Missouri for radionuclide and chemical analysis. As per the VSAP the samples were analyzed by 
the following methods; · · 

Isotopic Plutonium-238, 239/240, ER Compendium Method ·A-012, Alpha Spectrometry Analysis 
Isotopic Thorium-228, 230, 232, ER Compendium Method A-012, Alpha Spectrometry Analysis 
Radium~226, Gas Proportional Counting 
Semi-Volatiles, ER Compendium Method A-003, CLP Semi-Volatile Analysis/CLP SOW OLM01 .8 
Pesticides/PCBs, ER Compendium Method A-004, CLP SOW OLM01 .8 
CLP Metals, ER Compendium Method A-005, CLP Metals/ILM03.0 
Mercury, ER Compendium Method A-005, SW846 7470 Cold Vapor Atomic Absorption 
Cyanide, ER Compendium Method, A-006 CLPSOW ILM03.0 
Sulfate, ER Compendium Method A-007 General Chemistry, E375.2 
Nitrate-Nitrite, ER Compendium Method A-007, General Chemistry, E353.2 
Chloride, ER Compendium Method A-007, General Chemistry, E325.2 
Fluoride, ER Compendium Method A-007, General Chemistry, E 325.2 

Total Petroleum Hydrocarbon samples were sent to Test America of Dayton, Ohio and analyzed by ER 
Method Compendium Method A-023, Method 418.1 . 

Laboratory analysis completed for the September 1999 resampling at 119 only included isotopic 
plutonium and thorium. Laboratory analysis completed for the November 1999 resampling at J8 only 
included isotopic thorium. The analysis was completed by Ouanterra Environmental Services, St. Louis, 
Missouri. 

3.2 DATA VALIDATION 

Data validation was required on a minimum of 1 0 percent of all radionuclide and chemical analyses. 
Data validation is conducted on entire data packages in which there were three prepared for this project 
by Ouanterra. Terran Corporation completed data validation of chemical results from batch number 
21440 which consisted of approximately 30 percent of the data. Terran's data validation for semi­
volatiles, PCBs, metals and anions followed ER Method Compendium methods DV-003,004, 005,007 
is included in Appendix B. No additional qualifiers were required. 

Data validation of the radionuclides results from Ouanterra was performed by Techlaw of Lakewood, 
Colorado. Techlaw's data validation report is included in Appendix D. Data validation of the data 
packages was completed using ER Compendium Methods (DV-012,015, 017). The validation required 
no additional qualifiersto be assigned. The data validation report is provided in Appendix C. 

The complete data packages fo.r all analysis are provided with the complete project specific MEIMS 
database. 
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3.3 RESULTS 

Radionuclides 

101 soil samples were collected and analyzed for plutonium-238, plutonium-239, thorium-228, 
thorium-230, and thorium-232. A summary table of the analytical results and the statistical results 
compared to cleanup guidelines is provided in Table 111.1. The statistical analysis for radionuclide 
results was completed on a log transformed data set .. The radionuclide results were tested for 
normality before completing· the-statistical analysis-and· required log transform to approximate a normal 
distribution. A compilation of all the radionuclides results and statistical results is provided in Appendix 
D. 

The plutonium-238 results ranged from -0.01 to 51.90 pCi/g with minimum activity detection range 
of 0.03 to 0.13 pCi/g well below the required detection limit. Eighty percent of the results were above 
the minimum detectable activity with 20 percent of the values as estimated, below the minimum 
detectable activity. The 95% UCL for the plutonium-238 is 0.55 pCi/g, well below the cleanup 
guideline. The maximum concentration of 228 pCi/g was however more than three times the cleanup 
objective and will require more soil removal at grid location 119. After further removal at 119, four. 
samples were collected at IJ19/18, 119, Hl19/20, IJ19/20 with results of 1.81, 12.7, 42.8, 18.0 pCi/g 
respectively. 

Results for Thorium-228 ranged from 0.07 to 8.32 pCi/g with a minimum detectable activity of 0.02 
to 0.19 pCi/g. Two detection limits were greater than required by 0.01 and 0.02 pCi/g. Only one 
sample was estimated below the minimum detectable activity. The 95% UCL is 1.04 pCi/g for 
Thorium-228 and below the cleanup guideline of 3.1 pCi/g. One sample collected at grid location 119 
had a activity of 15.60 which is greater than three times the cleanup guideline. After further removal 
at 119, four samples were collected at IJ19/18, 119, Hl19/20, IJ19/20 with results of 1.16, 1. 76, 4.88, 
1.77 pCi/g. 

Thorium-230 had a range of 0.10 to 2.22 pCi/g and minimum detectable activity range of 0.01 to 0.52 
pCi/g. Only one sample had a minimum detectable activity greater than the required 0.13 pCi/g. All 
Thorium-230 results were greater than the minimum detectable activity. The 95% UCL is 0.99 pCi/g, 
again below the cleanup guideline of 3.2 pCi/g. No result was greater than three times the cleanup 
guideline of 3.2 pCi/g. After further removal at 119, four samples were collected at IJ19/18, 119, 
Hl19/20, IJ19/20 with results of 1.51, 1.12, 1.32, 1.33 pCi/g. 

The analytical results for Thorium-232 had a range of 0.05 to 5.50 pCi/g with a minimum detectable 
activity range of 0.01 to 0.52 pCi/g. The sample from grid location H5 had a minimum detectable 
activity that was greater than the required 0.1 pCi/g. The result was 0.82 pCi/g. There was no 
adverse affect due to the elevated detection limit. All results for Thorium-232 were greater than the 
minimum detectable activity. The 95% UCL is 1.01 pCi/g and below the cleanup guideline of 2.4 
pCi/g. A sample from grid location 119 had an activity greater than three times the cleanup guideline 
of 2.4 pCi/g. The result at grid location 119 was 16.10 pCi/g. After further removal at 119, four 
samples were collected at IJ19/18, 119, Hl19/20, IJ19/20 with results of 1.14, 1.98, 5.50, 1. 72 pCi/g. 
The thorium-232 result at J8 was 8.37 pCi/g which was greater than 3 times the cleanup guideline. 
Further removal was completed and five additional verification samples collected at IJ 7/8, J7/8, J8/9, 
IJ8/9 and J8 with results of 2.8, 1.29, 1. 72, 3.82, and 1.43 pCi/g respectively. 

Radium-226 analysis was conducted on five samples from PRS-281. The range of results was 1.67 
to 2.68 pCi/g and the minimum detection activity range was 0.147 to 0.415 pCi/g. Four of the five 
samples had minimum detectable activity greater than the required detection limits. All results were 
much greater than the actual minimum detectable activity so no adverse affect was caused by the 
higher minimum detectable activity. There were less than 20 samples which are required for 
calculating the 95% UCL for risk assessment purposes. Therefore, the ma?<imum activity of 2.68 
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pCi/g is then compared to the cleanup-guideline of 3.4 pCi/g, which it is below. 

Semi-Volatiles and PCBs 

All the semi-volatile analysis completed on 20 samples had no concentrations greater than the method 
____ --~_d_!t!!_ction lim_it~:. __ /l._s_ jhe ~_!lt_a validatio11_r~p_ort shows, (Ill analy_!>~_was com~let~ as !e_qllired.__ The_ ~~-- __ 

detection limits were well below any of the risk based guidelines values. A table of the semi-volatile 
parameters analyzed and reported results are listed in Table 111.2 and Appendix D. With 100 percent 
of the results below the detection limit, statistical analysis are not valid. 

PCB analysis required for PRS-281 evaluation were completed and all results were below the method 
detection limit. The results are listed in Appendix D. 

lnorganics (Metals) 

Twenty soil samples were analyzed for 28 inorganic metals including lead and cyanide. Where 
applicable, all results were compared to construction worker and site employee guidelines values. None 
of the results exceed the guideline values and most all results are within a standard deviation of the 
OU-9 Background Soil 95% UCL. The result summary is tabulated in Table 111.3 and detailed listing is 
included in Appendix D. It is noted that the lead results were below guideline values and within natural 
background concentrations. 

lnorganics (Anions ) 

.. 
Common anions including chloride, fluoride, nitrate-nitrite and sulfate were analyzed at 20 sampling 
lot~tions. All results were within natural background concentrations and there are no guideline values 
listed for these parameters. A compilation of the anion data is listed in Table 111.3 and can be found 
in 'Appendix D. 

T~tal Petroleum Hydrocarbons 

Confirmation sampling for PRS-281 included analysis for TPH by method 418.1. This analysis was 
completed and all five samples were below the BUSTA guideline of 904 ppm. Five ·soil samples were 
collected in the area of B7 and B8 and the results were all below BUSTA guideline of 904 ppm, 
therefore removal of the oil contamination is complete. 
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Table 111.1 Comparison of Radionuelide Results for PRS-407 and Cleanup guidelines 

Min. 
Parameter Units Cone. 

Plutonium-238 PCI/G -0.01 
Plutonium-238 Log Transformed PCI/G -2.52 
Plutonium-239 PCI/G 0.00 
Plutonium-239 Log Transformed PCI/G -2.70 
Radium-226 . . PCI/9 ... ,1.67 ... 
Radium-226 Log Transformed PCI/G 0.22 
Thorium-228 PCI/G 0.07 
Thorium-228 Log Transformed PCI/G -1.1.6 
Thorium-230 PCI/G 0.10 
Thorium-230 Log Transformed PCI/G -1.00 
Thoriuni-232 PCI/G 0.05 
Thorium-232 log Transformed PCI/G -1.35 

Max. 
Cone. Mean 

51.90 3.54 
1.72 -0.43 
1.27 0.08 
0.10 -1.55 
2.68 2.25 
0.43 0.35 
8.32 1.20 
0.92 -0.04 
2.22 -1.02 
0.35 -0.04 
5.50 1.16 
0.74 -0.05 

95%UCL 
5.05 

-0.26/0.55 
0.12 

-1.44/0.04 
2.54 
0.41 
1.39 

0.0211.04 
1.09 

0.00/0.99 
1.37 

0.01/1.01 

Risk Based 
+Bkgrd 

Cs 

55.1 

3.4 

3.1 

3.2 

2.4 

Table 111.2 Comparison of semi-volatile and PCB results for PRS-407 and cleanup guidelines 

s ·v 1 ·1 em1- o at1 es 
Pyrene 
Phenol 
Phenanthrene 
Pentachlorophenol 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propy!amine 
Nitrobenzene 
Naphthalene 
lsophorone 
lndeno(1,2,3-cd)pyrene 
Hexachloroethane 
Hexachlorocyclopentadiene 
Hexachlorobutadiene 
Hexachlorobenzene 
Fluorene 
Fluoranthene 
Di-n-octyl Phthalate 
Di-n-butyl Phthalate 
Oimethyl Phthalate 
Diethyl Phthalate 
Dibenzofuran 
Dibenz(a,hlanthracene 
Chrvsene 
Carbazole 
Butyl Benzyl Phthalate 
Bis ( 2 -ethylhexyl) phthalate 
Bis(2-chloroethyl)ether 
Bis(2-chloroethoxylmethane 
Benzyl Alcohol 
Benzoic Acid 
Benzo(k)fluoranthene 
Benzola h iloervlene 
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u· mts 
Min. 
c one. 

Max. 
c one. M ean 95o/c UCL * 0 

MG/KG 0.05 0.44 0.28 
MG/KG 0.34 0.44 0.38 
MG/KG 0.05 0.44 0.31 
MG/KG 0.34 1.10 0.91 
MG/KG 0.34 0.44 0.38 
MG/KG 0.34 0.44 0.38 
MG/KG 0.34 0.44 0.38 
MG/KG 0.34 0.44. o~3s · 
MG/KG 0.34 0.44 0.38 
MG/KG 0.07 0.44 0.35 
MG/KG 0.34 0.44 0.38 
MG/KG 0.34 0.44 0.38 
MG/KG 0.34 0.44 0.38 
MG/KG 0.34 0.44 0.38 
MG/KG 0.34 0.44 0.38 
MG/KG 0.04 0.44 0.28 
MG/KG 0.34 0.44 0.38 
MG/KG 0.04 0.44 0.28 
MG/KG 0.34 0.44 0.38 
MG/KG 0.06 0.44 0.35 
MG/.KG. 0.34 0.44 0.38 
MG/KG 0.34 0.44 0.38 
MG/KG 0.04 0.44 0.32 
MG/KG 0.34 0.44 0.38 
MG/KG 0.02 0.44 0.31 
MG/KG 0.08 0.28 0.16 
MG/KG 0.34 0.44 0.38 
MG/KG 0.34 0.44 0.38 
MG/KG 0.34 0.44 0.38 
MG/KG 1.70 2.20 1.87 
MG/KG 0.09 0.44 0.35 
MG/KG 0.09 0.44 0.36 
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0.33 
0.39 
0.36 
0.97 
0.39 
0.39 
0.39 
0.39 
0.39 
0.38 
0.39 
0.39 
0.39 
0.39 
0.39 
0.34 
0.39 
0.34 
0.39 
0.38 
0.39 
0.39 
0.36 
0.39 
0.37 
0.18 
0.39 
0.39 
0.39 
1.92 
0.38 
0.39 

Guideline 
Value 

Construction 
w k or er 

6400 
130000 

25.00 
600.00 

4.10 

8500 
4300 

21000 

0.41 
410 

215 

850000 
41.00 

Guideline 
Value 

Site 
E I mp1oyee 

61000 
1200000 

48.00 
1200 

7.80 

82000 
41000 

200000 

0.78 
780 

410 

8200000 
78. 
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Table 111.2 Comparison of semi-volatile and PCB results for PRS-407 and cleanup guide\ines 

s em•- o at1 es . V I "J 
Benzo(b)fluoranthene 
Benzo(a)pyrene 
Benzo(a)anthracene 
Anthracene 
Acenaphttlylene 
Acenaphthene 
4-Nitrophenol 
4-Nitroaniline 
4-Methylphenol 
4-Chlorophenyl-phenylether 
4-Chloroaniline 
4-Chloro-3-meth'l!l!_henol 
4-Bromophenyl-phel'lyl Ether 
4, 6-Dinitro-o-Cresol 
3-Nitroaniline 
3,3'-Dichlorobenzidine 
2-Nitrophenol 
2-Nitroaniline 
2-Methylphenol 
2-Methylnaphthalene 
2-Chlorophenol 
2-Chloronaphthalene 
2,4-Dinitrotoluene 
2,4-Dinitrotoluene 
2, 4-Dinitrophenol 
2,4~Qimethylphenol 

2 .4-0ichlorophenol 
2.4,6" Trichlorophenol 
2,4, 5" Trichlorophenol 
2, 2 '-oxybis( 1 -chloropropane) 
1 A-Dichlorobenzene 
1 , 3-Dichlorobenzene 
1 ,2-Dichlorobenzene 
1, 2,4-Trichforobenzene 
PCBs 
Aroclor-1 01 6 
Aroclor- 1 221 
Aroclor-1 232 
Aroclor-1 242 
Aroclor-1248 
Aroclor- 1 254 
Aroclor-1260 

u· mts 
MG/KG 
MG/KG 

. MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

Min. 
c one. 

0.04 
0.09 
0.05 
0.34 
0.3_5 
0.34 
0.84 
0.84 
0.34 
0.34 
0.34 
0.34 
0.34 
0.36 
0.84 
0.34 
0.34 
0.84 

·0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.84 
0.34 
0.34 
0.34 
0.84 
0.34 
0.34 
0.34 
0.34 
0.34 

0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

Max. 
c one. 

0.44 
"0.44 
0.44 
0.44 
0.44 
0.44 
1.10 
1.10 
0.44 
0.44 
0.44 
0.44 
0.44 
1.10 
1.10 
0.44 
0.44 
1.10 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
1.10 
0.44 
0.44 
0.44 
1.10 
0.44 
0.44 
0.44 
0.44 
0.44 

0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 

M ean 95%UCL* 
0.33 0.38 
o:3s 0.38 
0.33 0.37 
0.38 0.39 
0.38 0.39 
0.38 0.39 
0.94 0.96 
0.94 0.96 
0.38 0.39 
0.38 0.39 
0.38 0.39 
0.38 0.39 
0.38 0.39 
0.91 0.97 
0.94 0.96 
0.38 0.39 
0.38 0.39 
0.94 0.96 
0.38 0.39 
0.38 0.39 
0.38 0.39 
0.38 0.39 
0.38 0.39 
0.38 0.39 
0.94 0.96 
0.38 0.39 
0.38 0.39 
0.38 0.39 
0.94 0.96 
0.38 0.39" 
0.38 0.39 
0.38 0.39 
0.38 0.39 
0.38 0.39 

Guideline 
Value 

0 er 
Construction 

Wrk 
4.10 
0.41 
4.10 

64000 
21000 

- . 

0.385 
4.30 

0.385 

.. 

Guideline 
Value 
Site 

E mployee 
7.80 
0.78 
7.80 

610000 
200000 

0.74 
41 

0.74 

•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
** 
** 
** 
** 
** 
** ... 
•• 
•• 
** 
** 

** 
•• 
•• 
•• 
•• 
•• 
•• 

• - Calculatron of the 95% UCL usmg equatrons provrded 1n the VSAP rs not appropriate for data with 100 
percent non-detects 
• • - 100 Percent Non-Detected of Estimated Values Below Detection Limit · 
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Table 111.3 lnorganics (Metals an Anions) Summary and Comparison to Cle~nup Levels. 
Guideline 

Value 
Min. Max. Constr. 

Guideline 
Value 
Site 

norgan es U • C C M 95%UCL W k nats one. one. ean or er Employee 
!Aluminum MG/KG 
Antimony MG/KG 
Arsenic MG/KG 
Barium MG/KG 
Beryllium MG/KG 
Bismuth MG/KG 
Cadmium MG/KG 
Calcium MG/KG 
Chromium MG/KG 
Cobalt MG/KG 
Copper MG/KG 
Cyanide MG/KG 
Iron MG/KG 
lead MG/KG 
Lithium MG/KG 
Magnesium MG/KG 
Manganese MG/KG 
Mercury MG/KG 
Molybdenum MG/KG 
Nickel MG/KG 
Potassium MG/KG 
Selenium MG/KG 
Silver MG/KG 
Sodium MG/KG 
Thallium MG/KG 
Tin MG/KG 
Vanadium MG/KG 
Zinc MG/KG 
Common Amons 
Chloride MG/KG 
Fluoride MG/KG 
Nitrite MG/KG 
Nitrate MG/KG 
Sulfate MG/KG 
Total Petroleum MG/KG 
Hydrocarbons 
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525.00 17200.00 8733.70 10861.39 
0.63 37.00 6.73 9.76 85.0 820 
1.20 19.50 7.29 9.31 
4.4<1 155.00 60.49 76.61. 15000 '140000 
0.14 1.60 0.71 0.91 0.70 1.30 

14.70 111.00 ·45;12 54.81 
0.04 4.00 0.71 1.04 210 2000 

4710.00 312000.00 129729.50 164639.43 
2.30 23.10 11.80 14.25 1100 10000 
0.79 14.20 6.79 8.27 
0.83 27AO 12.28 16.14 
0.06 0.49 0.11 0.16 4300 41000 

1750,00 37000.00 17710.00 21721.31 
1.00 48.50 13.15 17.04 
2.60 24.00 11.86 13.89 

3440.00 116000.00 35611.50 46798.84 
115.00 1100.00 503.95 596.54 27000 150000 

0.05 0.08 0.06 0.06 64.0 610 
0.38 5.30 2.11 2.62 
1.80 52.00 15.79 20.85 4300 41000 

360.00 2040.00 1301.40 1492.13 
0.49 0.99 0.61 0.66 
0.19 6.00 1.13 1.61 1100 10000 

121.00 2660.00 723.55 1000.12 
0.57 3.50 1.18 1.48 
1.10 25.30 5.06 7.01 
4.80 34.60 20.86 24.23 1500 14000 
5.50 96.70 51.05 61.25 64000 610000 

- 0.88 1300 149.4 263.43 
0.69 10.9 2.45 3.33 

0.2 5.81 . 1.17 1.76 
0.35 2.79 1.02 1.39 
6.35 96.5 39.97 51.25 
<10 192 
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OU-9 
Soil 

Baekgrd 

19000 

8.6 
180 
1.3 

2.1 
310000 

20 
19 
26 

35000 
48 
26 

40000 
1400 

27 
32 

1900 

1.7 
240 

0.46 
20 
25 

140 

BUSTR 
904 



4.0 CONCLUSIONS 

The objective of the verification sampling is to provide high-quality data that confirms the removal action 
was successful. This was accomplished through sampling and analysis that is comparable in quality to 
Comprehensive Environmental Response, Compensation and liability Act (CERCLA) Remedial 
Investigations using regulatory agency approved procedures. For ttle removal action to be complete 
the verification sampling must meet the established cleanup goals as stated in the Verification_Sampling __ 

---and-Analysis-Plan-:------------ - -- ----- ---------- ---- -- ------- ------- -- ------

Attainment of the established cleanup goals was fulfilled for the upper one-sided 95% confidence 
interval for all constituents with 20 or more samples. For constituents with less than 20 samples (PRS-
281_ evaluation), the maximum value was used for comparison to cleanup goals. Radionuclides at 119 
had plutonium-238, thorium-228 and thorium-232 activity which was more than 3 times the cleanup 
goal. Location J8 had thorium-232 activity that was greater than 3 times the cleanup guideline. All 
other results were within acceptable ranges. BWO revisited 119 and J8 for soil removal that exceeded 
3 times the cleanup guidelines. The results of the verification samples collected after additional removal 
at 119 and J8 were below cleanup guidelines except for thorium-232 at IJS/9 which was 3.82 pCi/g 
versus cleanup guideline of 2.4 pCi/g. The 95% UCL for thorium-232 was 1.01 pCi/g and below the 
cleanup guideline. 

An additional objective of the verification sampling was to determine whether other chemical 
contaminants associated with Mound Plant activities were present within PRS-407. Based on the data 
collected for semi-volatile, TAL metals, and common anions constituents throughout PRS-407, there 
is no evidence that there is the presence of such contaminants. In addition, there is total remediation 
of oil contamination present within PRS-281 . Based on the approved methodology; analytical results 
and data evaluation the PRS 407 removal action is complete . 
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1. Note: 
PRS 407 

Split samples were collected by the Ohio EPA during the original verification sampling of PRS 407. The noted Ohio EPA Grid I 19 value 
of 200 pCi/g for Plutonium 238 was a consequence of this sampling event accomplished in May 1999 and reported in August 1999. This 
compared favorably with values noted by Mound Plant/BWXT of Ohio. Required additional excavation was accomplished in Grid I 19. 
Split samples were not accomplished by the Ohio EPA during this event. This additional excavation, accomplished in September 1999 
and reported in December I 999, yielded the noted value of .26 pCi/g for the subject constituent. 
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l'lltscomp lds 
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~~~:- - ~~~g~,.. ~:~~~-- 1~~g~~; ~:iaf~: ~- ~H~ ~~!Ci ::~ ::~ l~~ ~~= ::·J] ~~:J~ ~~~~:I~3~~- =~ :::::~ [~~.L: ~~+.--: ;~:~ ~~iii!d~.-~~~: ~~=:::===-~-:~-:.:·:-~=~- _·:·:=:·:::.:::=:=:=::::·.-~-
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SGCo36- .... NAco36" ... BOiehoie- 19966:215 POiasslun>-40. ---- ........ . ....... !S,BJ.O_() f"9!Q ...... ______ Q,Q_CK)9 ~ ___ ___ Q,O. _____ lQ !396~0Q:L ...... _____ §c:;<;:§l' ___ §<lll _____ §ll!l!_~ . ------------ ......... ______ ... -------- _ -------·--- ------------·· -------
sC:lc036 ... -- NACii36" BOieiiOie . ·;e96o2fii Riiiiium::226 ..... _ .. _____ 12600 PCI/G 06150 RAO 00 30 13982-~ SGCSP Soli §pill~ 

~~~~F~~ ~~~: :':~~:: . {;;~rll ~1~:--:~~:~~--=~--:-~ ---~--~~~~n~ ~;r ~~--~--:.::.: fr§.~f::7:J_g ~]]~~l~t~ E: =~::: ~~~F~ Jt'= ~H~E: ~~~~~~~~~~-::=·-~:::==:::::::::~~~::::~=::::·::_.~~:::~~~ 
~C@3e- ~- -~~~. ~ceh~~ 

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

---·--------­

.. ··----· -·- .. 

§.c:;<;:_I)_3_I ____ ~S:Q~ . ~~~ !~1)11fll:llckel ---------- ··-· _ ------~~~ !<IGJI<~ .. -----It!_~~--- ____ 0.0 --~0. ]:441>-02·0 -· ___ §GCS~---· Soli __ §pi~~- ----· -----------------------·-----------------
? .. ~~!_ __ .~S:Q_3.?_ _ f!~eh~l~. 1~9_6_!)~_1~ l:lllr!t~~- _ .. ______ _12()()_0 '-l.QI!5_C>_ ..... .!IPQQ ~_riiQ~-- ___ O"Q ___ },Q 11!1?:~8. ...... _________ !_~__P __ ~oiL ... §!lilt~------·---·------------------------ ·-------·----------------------·------· 
§_G.£~1. ...... III~C_037 13o!~h_ole. . 1_~9_1)0~1~ Perc_e.r~t_~H~.. . ... _ 7~}()()Q ~- ____ ............ !U()()Q 13Et-.IIO.R.A. _____ Q,Q ___ ~,Q '11.-~~!DS ________________ SG~J" ....... ~L .. §!l!l_t_~oon_ _____ ---------------- ---··-- ___ -·--·-----· ____ .................................................. _ 
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§~1L... t-i".CQ~7 fjor~hole 1f!96Q~1-~ Po~s_!!IUJ11-~.. 1~,~qo_Q !'9~-. _ Q.Q_CK)9 ~Q_ __ _Q,Q ___ !Q _11~.6:-.QQ-.. L ________ S~SP _ §!lll___ .?f111!~~- _ .......... _______ ----------------·------ ----------------
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. comparison 
comp_no par_code parameter name · value units 

rt~An:.-·:1~~~~-q~~~--:·._ 
1 7440-47-3 Chromium 

. 1 121-82-4 RDX 

-----~1~t~~-~~~~~z::.~:. -_ ::;~;:-:~~g±~:;;·~·-~:n·~~~~i~~at~:~r;:~~ 
1 12672-29-6 Aroclor-1248 
1 11 096-82-5 Aroclor-1260 

B~t_,,-~_;f~~~~~~~}::;,gt!~q~~~ix:·-G~.-._- -· · 
1 56-55-3 Benzo(a)~mthracene 
1 50-32-8 

1''67-66-3 
1 7124-48-1 Dibromochloromethane 

1 AC-227 Actinium-227 
1 14596-10-2 Americium-241 

1 PU239/240 Plutonium-240 
1 13982-63-3 Radium-226 

. . -1:'::1 oo98-97 -2 :sirciiitfum:9o ·. · 
· ·- {~-4gi~:a2~9 :Yt1o~u~:22a· ·-·· ·'-~'····~,:·•· 

1 14269-63-7 Thorium-230 
1 7440-29-1 Thorium-232 

-rf5."'«Y. 1 •. :1 o62a~17 -8 :t ritiurrl' > • --<.· 
;::-*_:,~~.0.:~_-._ .. ~:: .:.tf233 __ ._ -u\_. -;:~~; ... -2:3· 3- <_.=,·-;-_:--: =-· 
-~ _ t ·- ~ ramum~ .. ,'{( ; ..•. ·. 

1 13966-29-5 Uranium-234 

7.50E+03 MGIKG 
2.70E+01 UGIKG 

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

3.85E-01 MGIKG 
3.85E-01 MGIKG 

1.55E+01 MGIKG 
3.55E+01 MGIKG 

1.00E+OO PCI/G 
4.95E+OO PCI/G 

4.60E-01 PCI/G 
1.00E-01 PCI/G 

5.50E+OO PCI/G . 
1.40E-01 PCI/G 

4.40E+01 PCIIG 
S.OOE+01 PCIIG 

3.75E+01 PCIIG 
1 15117-96-1 Uranium-235 3.35E+OO PCI/G 

~- ;:~~~~~~~8 ·~;~~;;~::3.8_. ~::: (,/:_;·:~~cl{·I~//l_-.~~~lff~~?:.·&~/J.~~~~~~~~t 



... 

· · comparison 
comp_no par_code parameter name value units 

2 7 440-38-2 Arsenic 
2 7440-39-3 Barium 

8.6 MGIKG 
180 MGIKG 

~j~g;~,_, ; _; ~ ::&~~;~;f{1~~&1W.~~¥~[y.-/1i1-· . -_.::;:f/Af;iif> ,~~~H~~j~lf;~~1~~-~~al 
2 7 440-43-9 Cadmium 2.1 MGIKG ' 
2 7440-70-2 Calcium 310000 MGIKG 

-~\;:·_; ·}~~ ::&~~~~~~~~~~1i~t~fri;~~-~i~~,i·:; .. :_.;;,;~~~i~Ei~ff~i.:~., ..... _ .. ~-_.,, __ .. ~:~;~~~g~ 
2 7 440-50-8 Copper 26 MGIKG 
2 57-12-5 Cyanide NO MGIKG 

~It' · _::::;:;:;:;~~:~;~i~t~~~~i~1~}t1t~~I~~t~_-.--_ ·r·:-'l::~i~t::.~·:_-&~~: -~~~~~ 
- 2 7~9-93-2 Lithium · 26 MGIKG 
· 2 72r.39-95-4 40000 MGIKG 

Rlt-·._:;j . ;7. .. :43~E9;i;~]~~~1£gi. 
2 7439-98-7 Molybdenum 
2 7440-02-0 Nickel 

lti.Y:\~·22;:.-.ir,t.~ ~o~-~~~ 
. 2 7782-49-2 Selenium 

2 7 440-23-5 Sodium 

2 7440-62-2 Vanadium 
2 7 440-66-6 Zinc 

NO 

27 MGIKG 
32 MGIKG 

MGIKG 
240 MGIKG 

25 MGIKG 
140 MGIKG 

2 60-57-1 Dieldrin NO MGIKG 
2 959-98-8 Endosulfan I NO MGIKG 

~\6:_~?--:,-< ; __ :j~~2~r&1JI[~ji~~t~~~E:tn~;~~t~-:~~:~1i1.~-:-~.;:~~:~~-~:~~ ·-.it~~ 
2 7 421-93-4 Endrin Aldehyde NO MGIKG 
2 53494-70-5 Endrin Ketone·---·· NO MGIKG 

~-:_r_[ .. _-_~_-__ :_i_:_'c_~_-_> __ ··.· __ : 2;5fo3~t4:7?\f1:~8;.rpm~j:CbroT8ane.~_-,~~,~::t/·~:···{,;::· '';N;'~f~~iW:~F;:::n::r~zr¥9/i$~~ 
:' · 2 58-89-9 ::·<·:/,;Gat.Qfi:!~!BJ-:J.C.(Undane} ?; .- . :" · .:'·-·.:'1~D-~~ii;,:~:,-•: :::.'~~i?MGIK.~.0 

2 76-44-8 Heptachlor NO MGIKG 
2 1024-57-3 Heptachlor Epoxide NO MGIKG 

; ~;::;:! ·:>~-~=~~~~~ru~cl~p~ntadi~n~, · ·-- ,_;)i%~F,fl·:·, ~:,J~t~~~~ 
2 14596-10-2 Americium-241 NO MGIKG 
2 13982-38-2 Bismuth-207 · NO MGIKG 



': ... 

· comparison 
comp_no par_code parameter name value units 

B0ft:;; .. 
2 10045-97-3 Cesium-137 
2 13981-16-3 Plutonium-238 

··-· 
2 10098-97-2 Strontium-90 
2 1427 4-82-9 Thorium-228 

~i~f~j~f~·,?· .. ·. ·_.: .. u·.c;.o::~-.~: ';;'~-',c' ~~~;~~;:~~~~~~¥\'£!, ,,::"i.;:<•:,:·:.lf_;::J~~;·.;<~;.:;/,>':iJt:£.:3: 
2 10028-17-8 Tritium 
2 13966-29-5 Uranium-234 

3 7439-92-1 Lead 
3 13982-63-3 Radium-226 

5 7 440-36-0 Antimony 
5 7 440-38-2 Arsenic 

5 7440-43-9 Cadmium 
5 7440-47-3 Chromium 

5 7 440-28-0 Thallium 
5 16984-48-8 Flouride 

5 57-74-9 
5 72-20-8 

Chlordane 
Endrin 

5 72-43-5 Methoxychlor 
5 8001-35-2 Toxaphene 

lts:r·\:·•·····;r~§~~~~ 1.<>:~:~:rtiH~Wt~~~~t~··:,~· 

0.42 
0.13 

0.72 
1.5 

1.6 

400 
5 

0.0006 
0.05 

0.005 
0.1 

0.002 

0.002 
0.002 

0.04 
0.003 

PCI/G 
PCI/G 

PCI/G 
PCI/G 

PCI/G 

MG/KG 
PCI/G 

MGIL 
MG/L 

MG/L 
MG/L 

MG/L 
4 MG/L 

MG/L 
MG/L 

MG/L 
MG/L 

5 50-32-8 Benzo(a)pyrene 0.002 MG/L 
5 118-74-1 Hexachlorobenzene 0.001 MG/L 

~?.~ ·_:_··.·,· -·--~··.f?~~~ :.:· .. :.:_·:·~=~~£~~~~~lr:)~~!~~i·::-·_::::(;~~~~:-~~f:~~}~a~ }~~l~~%1 
5 71-55-6 1,1,1-Trichloroethane 0.2 MG/L 
5 79-00-5 1,1 ,2-Trichloroethane 0.005 MG/L 

~ ~~~~~~~2.. ~ :~~~~~~~r;~~r~t'fh~~:l·<::~rf · • · -~~~~E~~:(~-g~§~!.vj~~~--~~%~!~ 

.. -



. . . 

. comparison 
comp_no par_code. parameter' name · value units 

5 1 07-06-2 1,2-Dich_loroethane 0.005 MGIL 
5 78-87-5 1,2-Dichloropropane 0.005 MGIL 

5.t~X · ~-:·:~ ~-;~;~~i:_: .. ••2~~~~:~~1Ji~~elif~;~1fftf~·;;~3:}L~:!·E~~¥i~~~:~;~~~~~ 
5 96-12·8 Dibromochloropropane 0.0002 MGIL 
5 1 06-93·4 1,2-Dibromoethane 0.00005 MGIL 
5 95-50-1 1,2-Dichlorobenzene 0.6 MGIL 

@~\~~T~·~:• .-~~~-!f~~0;.~<rt::_,.,~:rH~~~@]~\\~~~~~~~~l~~~~i1tl¥f.~~tl~~~~~~~~ 
5 17 46-01·6 Dioxin 0.00000003 MGIL 
5 94-75-7 2,4-D 0.07 MGIL 

~~;i;i¥;;;~~~?~.;~;~~i:·~·;~~t1!flit,li~-~~~~;fl£Jj~J~Z~~--~:~d~j~~~ 
·5 75=27-4 Bromodichloromethane 0.008 MGIL 
5 75-25·2 Bromoform 0.008 MGIL 

: · '":-·;~~!/~~§f*~~~~~~~:¢~~9..9;~~r~~·-,.fon~~,:~· ~~<?iPS~ -:::g~~ 
~- _,-y:~·5;a_7~66731~·:2iChlotcifor' · ~moos~ · e·n~'<l 
"# ~-"· ·~· .• ·-···· ..................... v '''"' ......... __ ........ ,.._ ··---~~ · ... .~:.-;.!...~ 

5 100-41-4 Ethyl benzene 0.07 MG/l 
5 58-89-9 Gamma-BHC 0.0002 MG/l 

5 127-18-4 T etrachloroethene 
5 108-88-3 Toluene 

5 1330-20-7 Xylenes, Total 
5 AC-227 Actinium-227 

5 10045-97-3 Cesium-137 
5 10198-40-0 Cobalt-so .. ·--· 

5 10098-97-2 Strontium-90 
5 1427 4-82-9 Thorium-228 

5 10028-17-8 Tritium 
5 U-233 Uranium-233 

:~~.--.I.~.~-.:_:_~~_;.'"' .. ;_:._;_,:~··.:_:_ .. _~.--~_-_:_•.-._·.· s:~-~~~~~~9~$:·q .. ·. 
:. :: 5 J~)}? ~96~ 1);_u . 

5 24678-82-8 Uranium-238··· · • -
6 7440-47·3 Chromium 
6 7 4~o~~6-o. , Anti~ony 
6 7440~38-2 . Arsenic .. : 
6 7 440-39-3 Barium 
6 744Q-41-7 Beryllium 
6 7440-43-9 Cadmium .,: ·, 
6 57-12-5 Cyanide 
6 7 439-96·5 Manganese 

·. : ·, 

. ---. -· ·-·-

0.005 MG/l 
MG/l 

10 
0.4 

1.20 
400 

40 
16 

MG/l 
PC Ill 

PC IlL 
PC Ill 

PC IlL 
PC Ill 

20000 PCIIL 
20 PCI/l 

. 24 PC Ill 
1.1 0E+03 MG/KG 

. ·. ' .• ,:·_:'\:{:~~\~~~~·:,_!~;,;_:~~ -~. _::;~::~~~i~~:gh-~ill 
1.50E+04 MGIKG 
1.1 OE+03 MGIKG 

· >:i:~·1PE+d?)~~~~ 
• , :·:' 4..30E+03 · fv1~G~,: 

2. 70E+04 MGIKG 



.. ,· 0 

..... . t 

t.: .• 

-.· .. 3 

· comparison 
comp_no par_code parameter name value units 

6 7439-97-6 Mercury 6.40E+01 MGIKG 

-~~~~~!~,:~r~~~~~2~~~~~l~~::_.:~·?:1iJ:;·~--;·:-···:~:~·-··f~ilt\llfJilfit~&~~~~~ 
______ -~6.7440~2-2 __ .Vanadium _______ ------------1.50E+03.MGIKG- -------- ---------

6 7 44Q-66-6 Zinc 6.40E+04 MGIKG ' 

~~~~"::;; .;::s~~~1f~1l.~1~.;~:.Firv;?<~::,;{;. ·. · .. ·_·· • .... ·.-•_: __ ;:._ .. _i·~:~-·.:_.r.·.:_' ... :::.~.t_ .. ·.·.7r.·}~~-~.: ... ~f .. ·· .. ~-~.:.:_ ... _.~_,_~.-:i.i.~,·~i_._··.~~-:_ •. -~·-"".~_-·,.·".·.-::···;._:_·_·-.·.:_:_~~.:Z.;;:~-:~.:··.:: _,::_~_·::_,61_.£;: •. 4~_,_-oo_·:.~Ee ___ ~.:_:_=~r-··_,~4~.-~·c··;_;_.~_-··.~--G~:;~ .. ··.:. ~g;1t:t\.E(16;1}~~-~3,~~-~1~D~:-~·:.< ·:: .,_,<: ,' _· "'~:~:: -~~~---=- -;;~::.. _ ---~ _;;!L~-~ 
6 50-29-3 4,4'-DDT 1.10E+02 MGIKG 
6 11097-69-1 Aroclor-1 254 4.30E+00 MG/KG 

~;s~;,;~~~~~~1~~i)~f~~~~~~~~~~~-~~(~:·_~•::::.":~-~-;~~~~7~~~rr~~~t~~;~~I11R 
6 120-12-7 Anthracene 6.40E+04 MGIKG 
6 65-85-0 Benzoic Acid 8.50E+05 MGJKG 

6 87-86-5 
6:108-95-2 

Pentachlorophenol 
Phenol 

6 67-66-3 Chloroform 
6 124-48-1 Dibromochloromethane 

6 11 0-54-3 Hexane 
6 127-18-4 Tetrachloroethene 

~~~~~~i:2.~:f~~~,~3¥~\y~~~~t~~~TI~~~~{ha~~W)J;~:~: 
6 1330-20-7 Xylenes, Total 
6 78-93-3 2-Butanone 

1 Value is 10-6 Risk-Based Guide Value 
2 Value is OU9 Soil Background Value 
3 Value is other criteria, I.e. 5 pCi/g for certain radionuclides 

25 pCi/g plutonium 
5 Value is MCL 
6 Value is the Guide Value based on the hazard index 

6.40E+03 MG/KG 
1.30E+05 MGMG. 

2.1 OE+03 MGJKG 
4.30E+03 MGJKG 
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LEGEND: II • mremlhr ("rl whole t:xx:jy & -mremlhr nelll.ron 

[!) - air sample number 

# • swipe number 

tl E - mrem/hr (fl+"ft+'Y) extremity on contact a or Ill - direct cont. 2 
v::::J measurement In dpm110ocm 

INSTRUMENTS USED 

lnstrumont Cal. Duo Dato 

. ~. 

ML-9620 (2-98) 



, R~Dig·LOdiCAL SURVEY DATA.:.Sf-(E~T..(~o.n~.) __ ....,,._ •.. _....~·.- ........ . .... ,. ·-···--····· . . .. , .... , - -
Removable Con~nation r-------------cR~~~~~~areon~~~~na~ti~·on=------------

Swipes (dpm'tOOcn_ll) Swlpes (dpm'tOOcml) 

fVr Alpha TrltJum ·Comments Sample I fVr Alpha TrltJum Comments 

I~OOMME_ms:~\~------------? . 
1~ It J 

NOTES: 
1. See MD-80036 10002 lor calculations of WB, extremity and skin dose mtes. 
2. To request RO Count Room 61\alysis for~/)', alpha or tritium, leave collKM blank. Mar1< column N/A if not needed. If count room printout of results 

are attached, write ·see attached" in column. 
3. Annotate special sample typo (e.g., soil, water), spedalldentifiers or otherwise in Comments. If not needed. mar1< NJA. 

ML-9620 (2·98) 
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Description\Location: -- -----

SOIL ANALYSIS 
REPORT 

qq- LS- lllf 

p ~ ol- 7 
P.•""' 

FIELD SAMPLE ID: 

LAB SAMPLE ID: ML900252 

FILE ID: MG100475.SO 

PRIORITY: y 

_DP&L@#l 
Date Received: 10/11/99 Date Collected: 

RadionucJide Activity (pCilg) MDA MD-1 0438 Limit (pCilg) 

Co-60 * 0.00 0.06 45,000 
Cs-137 0.44 0.05 45,000 

Pb-210 3.00 0.59 45,000 

Ra-226 2.03 0.66 800 

Ac-227 (D) * 0.12 0.24 40 

Th-230 6.67 6.42 800 

Th-232 (D) 1.47 0.15 130 
<:~ 

Pu-238. * 4.72 16.81 500 

Am-241 * 0.03 0.07 500 .· .. 

Other Nuclides: 
Radio nuclide Activity (pCilg) MDA MD-10438 Limit (pCilg) 

·2: DOT 0.03 nCilg Respirator 0.06 

I Respirator <l indicates soillevds below limit. Instrument type: High Purity Germanium 

Values> or= l indicate soil levels exceed limit. Limits based on MD-10438 table 4. 

I DOT 2 nCi/g limit. total activity. 

(D) Denotes idcntitication by daughter emissions. 

Sample is assumed to be in secular equilibrium. 

* Indicates activity< MDA. MDA used in limits calculation. 

Comments: 5400 sec. count 

Date: 10/12/99 Counted By: 5613 Analyzed By: 5613 INITIALS 



SOIL ANALYSIS 
REPORT 

'1~-LS-,-}..y I 

P Ll·or- 7 
R,lr'\. 

FIELD SAMPLE ID: 

LAB SAMPLE ID: ML900253 

FILE ID: MG200003.SO 

PRIORITY: y 

Descriptio a\Location: Collector: ~5520 
DP&L POLE#2 Lfs. 47 Date Received: 10/11199 Date Collected: 

-· .. . 
Radionuclide Activity (pCilg) MDA MD-10438 Limit (pCilg) 

Co-60 * 0.00 0.05 45,000 
Cs-137 0.36 0.05 45,000 
Pb-21 0 2.31 0.91 45,000 

Ra-226 1.71 0.96 800 
Ac-227 (D) 0.31 0.29 40 

Th-230 * 0.00 10.10 800 

Th-232 (D) 0.76 0.19 130 

Pu-238 * 0.00 33.39 500 

Am-241 * 0.02 33.39 500 

Other Nuclides: 
Radio nuclide Activity (pCilg) MDA MD-10438 Limit (pCilg) 

. -~· . -. ,(' -· . 

2: DOT 0.08 nCilg L Respirator 0.16 

2: Respirator <I indicates soil levels below limit. Instrument type: High Purity Germanium 

Values> or= I indicate soillevds exceed limit. Limits based on MD-10438 table 4. 

2: DOT 2 nCi/g limit. total activity. 

(D) Denotes idcntilication by daughter emissions. 

Sample is assumed to be in secular equilibrium. 

* Indicates activity < MDA. MDA used in limits calculation. 

Comments: 5400 sec. count 

Date: 10/12/99 Counted By: 5613 Analyzed By: 5613 INITIALS_ • 
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SOIL ANALYSIS 
REPORT 

q<t -LS-d-lil 
p s Of1 

{J_r-

FIELD SAMPLE ID: 

LAB SAMPLE ID: ML900255 

FILE ID: MG200006.SO 

PRIORITY: y 
----------... Description\Location:-- ---~-- --------- ··------ ·conector:--7939·--~ 

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

ANCHOR POINT #3 y( 4'1 
Date Received: 10/11199 Date Collected: 

Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g) 

Co-60 * 0.00 0.05 45,000 
Cs-137 0.38 0.04 45,000 
Pb-210 2.66 0.82 45,000 

Ra-226 1.42 1.00 800 
Ac-227 (D) * 0.29 0.32 40 

Th-230 12.36 9.00 800 
Th-232 (D) 0.90 0.17 130 

~-

Pu-238 * 7.67 26.62 500 

Am-241 * 0.00 0.11 500 

Other Nuclides: 
Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g) ., 

-L: DOT ().()-t nCi/g L: Respirator 0.09 

2: Respirator <I indicates soil levels below limit. Instrument type: High Purity Genmmium 

Values> or= I indicate soil h:vcls exceed limit. Limits based on MD-10438 table 4. 

2: DOT 2 nCi/g limit. total activity. 

(D) Denotes identification by daughter. emissions. 

Samph: is assumed to be in secular equilibrium. 

* Indicates activity< MDA. MDA used in limits calculation. 

Comments: 5400 sec. count 

Date: 10/12/99 Counted By: 5613 Analyzed By: 5613 INITIALS -



SOIL ANALYSIS 
REPORT 

Collector: 

9q-LS-J.'1/ 

p{g ()/-" 7 

""" 
FIELD SAMPLE ID: 

LAB SAMPLE ID: ML900254 

FILE ID: MG300004.SO 

PRIORITY: y 

Description\L<)Ca.no~n 

.ANCHOR@#4 
Date Received: 10/11/99 Date Collected: 

Radionuclide Activity (pCilg) MDA MD-10438 Limit (pCilg) 

Co-60 * 0.03 0.06 45,000 
Cs-137 0.59 0.07 45,000 
Pb-210 2.77 1.50 45,000 

Ra-226 1.32 1.68 800 
. Ac-227 (D) * 0.45 0.57 40 

Th-230 * 7.22 16.88 800 

Th-232 (D) 3.79 0.29 130 

Pu-238 * 0.00 50.13 500 

Am-241 * 0.00 0.18 500 

Other Nuclides: 
Radionuclide Activity (pCilg) MDA MD-10438 Limit (pCi/g) 

L DOT 0.08 nCilg Respirator 0.17 

L Respirator <I indicJtes soil lewis below limit. Instrument type: High Purity Germanium 

Values> or= 1 indicate soil levels exceed limit. Limits based on MD-10438 table 4. 

L DOT 2 nCi/g limit, total activity. 

(D) Denotes identification by daughter emissions. 

Sample is assumed to be in secular equilibrium. 

* Indicates activity < MDA. MDA used in limits calculation. 

Comments: 5400 sec. count 

Date: 10/12/99 Counted By: 5613 Analyzed By: 5613 INITIALS 
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SOIL ANALYSIS 
REPORT 

~1-LS··J-Yt 

p1 oF 7 
(t.rr" 

FIELD SAMPLE ID: 

LAB SAMPLE ID: ML900256 

FILE ID: MG300007.SO 

PRIORITY~ X. 

.. P~scripJioll)~()catio_n;_ ----·· ------~-- -~-~ ·-Collector:--7939- -------------·- --- --- ----·-

. POLE @ #5 EAST 
Date Received: 10/11199 Date Collected: 

Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g) 

Co-60 * 0.00 0.06 45,000 
Cs-137 0.31 0.06 45,000 
Pb-210 1.37 1.16 45,000 

Ra-226 * 1.18 1.24 800 
Ac-227 (D) * 0.20 0.36 40 

Th-230 * 0.00 12.21 800 

Th-232 (D) 1.00 0.21 130 
.>: 

Pu-238 * 0.00 35.30 500 

Am-241 * 0.00 0.14 500 

Other Nuclides: 
Radio nuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g) 

.L DOT 0.05 nCi/g Respirator 0.10 

I Respirator <I indicates soillc:vels below limit. Instrument type: High Purity Germanium 

Values> or= I indicate soil levels exceed limit. Limits based on MD-10438 table 4. 

I DOT 2 nCi/g limit, total activity. 

(D) Denotes identification by daughter emissions. 

Sample is assumed to be in secular equilibrium. 

* Indicates activity< MDA. MDA used in limits calculation. 

Comments: 5400 sec. count 

Date: 10112/99 Counted By: 5613 . Analyzed By: 5613 INITIALS 
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MOUND PLANT 

Release Block E 

PRS'281 

August 14, 1995 





PRS281 

PRSWSTORY: 

PRS 281 was identified as a historical, isolated waste oil spill in the Volume 12- Site Summary 
---------- ·----- ----- -----------------------------------------------------

Report. 

PROCESS DESCRIPTION: 

No radioactive or hazardous waste generating processes are known to have occurred at the 
location of PRS 281. 

CONTAMINATION: 

A minor oil spill was reported in OU9 Site Survey Report (Volume 12) 1, however from the 
Bldg. 21 Investigative Report, there is no evidence of any elevated chemicals of concem.3 

Several samples produced levels of radiological contamination over Mound soil guidelines for 
radium (2.95 pCi/g).4 The concentrations of radium found were 19.9 pCi/g and 22.3 pCi/g. 3 

READING ROOMREEERENCES: 

1) OU9 Site Scoping Report, Volume 12- Site Summary, December 1994. 
2) OU9 Site Scoping Report, Volume 3,- Radiological Site Survey, June 1993. 

OTHER REFERENCES: 

3) Bldg. 21 Investigation Data Report, June 1995. 
4) Background Values for Mound Plant Soils, July 1995. 

PREPARED BY: 

Eric Horstman, Member of EG&G Technical Staff 
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MOUND PLANT 
PRS 281 

AUGUST 3, 1995 

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

RECOMMENDATION: 

CONCURRENCE: 

DOE: 

USEPA: 

OEPA: 
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' 
ENVIRONMENTAL RESTORATION PROGRAM 

OPERABLE UNIT 9 

SITE SCOPING REPORT: 

VOLUME 12 - SITE SUMMARY REPORT 

MOUND PLANT 

MIAMISBURG, OHIO 

December 1994 

U.S. DEPARTMENT OF ENERGY 

OHIO FIELD OFFICE 

ENVIRONMENTAL RESTORATION PROGRAM 

EG&G MOUND APPUED TECHNOLOGIES 

FINAL 



:.~Ji:J 

··~. 

.·-',_.;;.~ 

-® 

Table V .1. (page 4 of 5) 
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site Name •=:.::.r: : Ellidence of.: ·='~FunflerAction ,; :.¥1~~ :.=-=·.:=.· :',Release•·: ·==::Recommendect', 

58 

59 

63{ 

t_ 
I 

,65 

i 
/66 

71 

72 

I 
7J 

14 
/75· 

/77 
J 79 

80 

81 

261 

269 

1 
27f 
2ts 

f6 
/277 

278 

279 

280/ 

281 .. ; 
v 

306 

ER Program. Mound Plant 
Revision 0 
MOUNOt\MISSOF4. WI' 11121114 

I Dredge Spfd Drying Beds/ Yes / 'fes !Is 
Conta't:ted Soil ao_t_ 

St age.Area 
Noj _t_es _[5 

Buiiting 19 Soils / Y«<s I Yes I 5 

Buildin~ 9 Historic ~toline to I Yes I 5 
't nk !Tank 23 

Yes 5 B~~~ng 61 Are:;trmer /Yes 1/ I -- I H vy Equipme Area 

.f." 7, rw:t: ... I Yes ···; nium Wast IAKA old I septic nkl 

tilding 85 rt.ste Solvem; 
Tank (T nk 136) 

No I Ni 

I tt =i y1 !' Polonium ontamin 
Wood fro DaytOn U ' IV 

Evapor~or Storage Ajea /4o I No 

Ouo{tset Hut lfor,;.rl /No I No 1 
/warehouse sl /Yea I Yes I 

jlwarehouse yb /_ Yea I Yes I 
· / Warehouse/t5 I Yea II Yes I 
/ Warehouse/15A I Yes Yes / 

tilling Mud ?t~ Stora1 No I No/ 
Areas 13 I cations) 

! Trash/!urner I No/ ~ 
Building 31~storic .o:t;~ine Tanks ITa ks 239 a 240) Nt to 

Area p 1 Old Bu~t/ar y,. 
/Yes· 

Area 2ft Detonato¢Shack yes /Yes 1 
Area/2. Orpha~oil from /Yes I Yes I Other Ar s 

;;J,H·~-1 I Yes / ··; Are 
KA Dredg d Material 
isposal rea 11 a) . 

}vea J. Hill4de catch basir/ No I yeJ 
~ Old ~is Range Drum I Yes j 1s St age Area 

Waste r;J1 Drum Field P/ea Yesj f!ea 

Area E, Waste Oil Spill Yes No 

·f:;,,o;-r/' ;·· 1/ Ye/ Are Constructi n Spoils 
Area 

t:·~·-Dispo I Area 
AKA der's Hilll I Hoi 7 

[/ SM/PP tjau Seep 060( Nc{ /Yes . 
. , 

OU 9, Site Scoping Report, Vol. 12-Site Summary Report 
September 1994 
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Description of History end Nature of Waste Hindllnci 
:, ,· 

·; .. · · ~~~~~~i~- ·H~~~tCt~li~ ·s~b~t~~·:~ ~-< i. = :- · · · 

aste oil 

g Operations wast 
loslve/solvent was 

Herbicides 
Waste chemical 

Photo-processing aste 
Batteries 

Kitchen gre e 
Epoxy re ·s 

Ethylene ycol 
5cintillati n vials 

Waste oil 

1, 4, 
5, 18 

Hazardous Conditions and 
. Incidents· .•.. , 

Confirmed 
VOCs 

' ' ... ')_ 
~- . ' . ... '' 

, Environmental Date 

cations 50263, 
4, 50265, and 
50266 

(A pendix E in Ref.6 
Table 8.9 

Ref 

7 

6 

6 

8 

6 

8 

6 

8 

6 
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The drilling and sampling were performed using an auger drill rig and a 2-ft, split-barrel sampler. As 

the split-barrel sampler was removed from the borehole, it was monitored. for radioactivity 

contamination by Mound Plant heatth physics personnel using a FIDLER to detect radioactivity 

contamination that would pose a hazard to the workers present. After the soil was removed from the 

__ • ____ sampler_and placed _in .sample_containers,_field_team mempers .wearing gloves_brushed _the _remaining ____________ . 

soil out of the sampler. The gloves were then monitored with an alpha scintillometer before the 

split-barrel sampler was used again. However, no standard decontamination was performed. 

The core locations are shown in Plate 1. The core locations were surveyed by a licensed surveyor after 

drilling was completed. The available reports submitted to Mound Plant by the drilling subcontractors 

are presented in Appendix B. 

2. 1.4. Sample Analyses 

2. 1.4.1. ADLER Screening 

In order to identify samples with concentrations of plutonium-238 exceeding 25 pCi/g and total thorium 

exceeding 2 pCi/g, all of the soil samples collected were pulverized and then screened using a Bicrone 

FIDLER at the Mound Plant Soil Screening Facility, known as trailer 15 at the time of the Site Survey 

Project. The Soil Screening Facility is now located in the H Building at Mound Plant (Plate 1 ). The 

minimum detectable activity at which plutonium-238 can be reliably detected at the Mound Piant 

screening facility is estimated to be 25 pCi/g (Draper 1986b). The detection of plutonium-238 at lesser 

concentrations (12-25, pCi/g) was unreliable and had an estimated error of ± 75 percent. The 

estimated error decreased with increasing sample activity: for samples with 25 to 1 00 pCi/g of 

plutonium-238, the estimated error was ± 35 percent, and for samples with > 1 00 pCi/g, the estimated 

error was ± 30 percent (Casella and Bishop 1984). The minimum detectable activity for thorium from 

FIDLER screening was estimated to be about 2 pCi/g (Stought et al. 1988). The Mound Plant 

procedure for screening soil samples is provided in Appendix A. 

2.1.4.2. Radiochemical Analysis far Plutanium-238 

Because of the high error ( ± 75 percent) involved in the ADLER screening of samples containing less 

than 25 pCi/g of plutonium-238, all soil samples were radiochemically analyzed by Mound Plant for 

plutonium-238. The lower detection limit (LDL) for plutonium-238 by this method was estimated to 

be 0.01 pCi/g, with a relative precision (two standard deviations) of 25 percent. The overall precision 

of the plutonium-238 measurements was reponed to be about 18 percent (DOE 1991 b). The Mound 

ER Program, Mound Plant 
Revision 1 
MOUN09IM9SSD1:Z.WI"2 12/22192 

OU 9, Site Scoping Report, Vol. 3-Rad Site Survey Site Survey Project Investigation 
December 1992 Page 2·4 



Plant procedure for the radiochemical analysis of soil samples for plutonium-238 is provided in 

Appendix A. 

2.1.4.3. Radiochemical Analysis far Thorium 

Samples with thorium concentrations in excess of 2 pCi/g by FIDLER screening were also 

radiochemically analyzed far thorium, resulting in the radiochemical analysis of about 12 percent of the 

samples. The LDLs for the thorium isotopes using radiochemical procedures were estimated to be 

0.3 pCi/g for thorium-228, with a relative precision of 60 percent; 

0.3 pCi/g for thorium-230, with a relative precision of: 30 percent; and 

0.1 pCi/g for thorium-232, with a relative precision of 70 percent. 

The overall precision for the thorium measurement was reported to be about 25 percent. The thorium 

results were reported. in pCi of total thoriu.m per gram of soil, isotopes were not identified. The Mound 

Plant procedure for the radiochemical analysis of soil samples for thorium is provided in Appendix A. 

2. 1.4.4. Gamma Spectroscopy 

Gamma spectroscopy was performed by Mound Plant on approximately 350 (18 percent) of the soil 

samples in order to verify the identity of the radionuclides present when screening indicated the 

presence of gamma-emitting radionuclides, but little, excess plutonium or thorium was identified by 

radiochemical analysis. Gamma spectroscopy is capable of detecting a variety of gamma-emitting 

radionuclides; the radionuclides detected in samples collected during the Site Survey Project included 

cobalt-60, cesium-137 I radium-2261 actinium-227 I and americium-241. No other gamma-emitting 

radionuclides with gamma energies below 1.5 millielectron volts (MeV) were detected, although the 

project report stated that subsequent sampling and analysis in some areas indicated bismuth-207 and 

bismuth 21Om. No polonium-21 0 peaks were detected in the Site Survey Project samples, confirming 

that polonium-21 0, which was used at Mound Plant in the 1950S1 is no longer present due to 

radioactive decay (half-life of 138.4 days). The LOLs for cesium-137, cobalt-601 and americium-241 

were given with the original data, and were estimated to be 0.5 pCi/g for each. The LDLs for 

radium-226 and actinium-227 were estimated to be 1.0 pCi/g for both (Stought 1990). The Mound 

Plant procedure for gamma spectroscopy is provided in Appendix A. 

ER Program, Mound Plant 
Revision 1 
MOUNOIIMIISS012.~2 12111112 
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Plate 1 Coordinates 

Location• South West 

3716.1 

------
~ C0269 3751.3 3418.2 

rrrs· 

MRCID 

No. 

None 

None 

None 

None 

None 

None 

None 
·None 

None 

None 

Mo·Yr 

-84 

04-84 

04-84 

04-84 

04-84 

04-84 

04-84 

04-84 

04-84 

04-84 

(. ·) 
., . . I 

Table IV.2. (page 9 of 12t 

Depth Plutonlum-238 

Qnch) (pCifg) 

0 

12 

0 NR 

12 NR 

24 NR 

36 NR 

48 NR 

Thorlumb 

(pCI/g) 

9.2 
1.7· 

0.8 

0.3 

1.0 

0.6 

' 0.6 

0.5 

0.2 

0.2 

0.3 

Tritium 

(pCI/mL) 

Cobalt-«> 

(pCifg) 
Ceslum-137 

(pOfg) 
Radlum-226 

I 

(J)CI/g) 
I 

Amerlclum-241 

(pCifg) 
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Plate 1 Coordinates 

Location• South West 

t C0210 3791.9 3441.5 

f~s 

I 
3865.9 .1 

MRCID 

No. 

None 

None 

None 

None 

None 

None 

None 

None 

Mo·Yr 

04·84 

04·84 

04-84 
04-84 

04-84 

04·84 

04-84 

04-84 

04·84 
04-84 

04-84 

04-84 
04-84 
04-84 

04-84 

04-84 

(.>,·. ,_.) 
": ... , 

Table IV.2. (page 10 of 12) 

Depth Plutonlum-238 Thorlumb 

(pCI/g) ~nch) (pCI/g) 

0 
12 

24 

36 
48 

0 
12 

20 

0 
12 

24 

36 
48 

48 

60 

J 

NR 0.3 
NR 0.5 
NR 0.5 
NR 0.3 
NR 0.3 

NR 
NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

0.6 
2.6 
o.s· 
<r.~ ·. 

/1>.3 .· 
/ 0.4. 

0.3 

0.4' 

0.4 i 

o.er' 
0.~ 

o.s 
0.5 

<0.2. 

Tritium 

(pCI/ml) 
Cobalt-60 

(pCI/g) 
Ceslum·137 

(pCI/g) 

Radlum·226 

(pCI/g) 
Amerlclum·24t 

(pCI/g) 
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Plata 1 Coordinates MRCID Depth Plutonlum-238 Thorlumb Tritium Cobalt-60 Ce~lum·137 Radlum-226 Amerlclum-24 t 
Location• South Wast No. Mo·Yr ~nch) (pOfg) (pO/g) (pO/mL) (pCI/g) (pOfg) I (pOfg) (pCI/g) 

2142.4 one 07·84 0 . '13 
Nona 07·84 12 17 ° 

Nona 07-84 24 33 I I None 07-84 36 37 
None 07-84 48 30 
Nona 07·84 60 34 
None 07·8 72 37 

I 

None . 07· 84 36 
None 07 4 96 39 
Nona 0 ·84 108 39 
None ·84 120 34 
None 7-84 132 29 

2104.9 07·84 NR 
07·84 NR 
07·84 NR 
07·84 NR 
07·84 NR 
07·84 NR 
07·84 NR 
07-84 NR. 
07·84 NR 
07·84 NR 
07-84 NR 

•Map locations are given using a ·c· to designate core locations and an "S"to designate surface locations. 
bA "b"lndlcates thatthatotalthorlum concentration was less than the background level of 2.0 pCI/g, using FIDLER screening. Therefor~. radiochemical analysis was not performed. 

FIDLER. field Instrument for the detection or low-energy radiation . ' . : I 
LDL. The measured concentration was below the lower detection limit, estimated to be 0.5 pCI/g for cobalt-60, ceslum-137, and amerlclum-241; and 1 pO/g for radlum-226. 

MAC 10 • Monsanto Research Corporation Identification . · , I 
None • No MAC 10 was assigned because In situ gamma spectroscopy for thorlum-232 was performed. The report on this procedure Is provided In Appendix C. 

NR • No result given 

pCI/g • plcocurles per gram 

pCifmL • plcocurles per mlllllller l j 
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PRS 306/314/406 
:0. 

--.:.4 

<~:-:- PRS WSTORY: 

PRS 306, is a groundwater seep (seep 0609/0610). This seep is not suspected as a source of 
---------contamination-to-the-groundwater.!-The-seepis-a-surface-expression-of-groundwater-and·could 

be an exposure point to possible contaminated groundwater if contamination exists. At the time 
the PRS 306 was described 1 it was the only documented seep on the new property and the water 
quality at the seep was unknown. For this reason it was retained as a PRS until the groundwater 
quality could be analyzed. 

PRS 314, the Farm Trash Area was identified as a potential release site as a result of historical 
information which suggests that waste oil from farm operations may have contaminated this area 
prior to Mound Plant's purchase of the property.2 

PRS 406 is located on the southern end of the Mound Plant operational area and on the northern 
end of the New Property (Release Block B). Radiological surveys conducted in 1983 2 indicated 
potential radiological contamination. This historical information lead to the Superfund Remedial 
Investigation6 effort for the Operable Unit 5 New Property. For the purpose of evaluating 
Release Block B, only data acquired as a result of the Remedial Investigation is referenced in this 
datapackage.6 = 
PROCESS DESCRIPTION: 

No Mound Plant buildings are presently located in Release Block B. No Mound Plant related 
radioactive.or hazardous waste generating processes are known to have occurred at the location 
of the Potential Release Sites within Release Block B. Soil erosion from areas north ofPRS 406 
may have provided a mechanism for the suspected radiological contamination of this PRS. 
Evidence of farm trash disposal is noted at PRS 314.1 There are no known sources of 
groundwater contamination within Release Block B. 

CONTAMINATION: 

Contamination in soils and sediment is generally present at levels indistinguishable from 
background.6 All radiological concentrations reported in release block B were below guideline 
criteria: 

Radiological Contaminant Maximum Concentration Detected Guideline Criteria 

Plutonium 21.9 pCilg" (in soil) . 25 pCilg 
(Mound ALARA in soil) 

Thorium 3.8 pCilg" (in soil) 5 pCilg o 

Radium 3.0 pCilg u (in soil) 5 pCi/g 0 

Uranium 0.21 pCilg" (in soil) 3.35 pCilg 
~,::; \· NOTE: pCi/g- p1cocumes contammant per gram sod, CFR- Code of Federal Regulations 
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-~-- Twenty groundwater samrles were collected from four monitoring wells, two borings, and eight 
seeps in Release Block B . Sample results detected TCE from well 411 and seep 617 at the MCL 
(8 ppb). Only infrequent and scattered occurrences of Arsenic (As), Manganese (Mn), Nickel 
(Ni) and Chromium (Cr) are above background criteria; these metals do not appear to originate in 
current or past activities on the New Property. As, Cr, Mn, and Ni, are the only contaminants 
which are above US EPA's noncarcinogenic hazard quotient of one. All contaminants with the 
exception of Arsenic, which is detected only once, fall within US EPA's target acceptable risk 
range of one in a million to one in ten thousand for carcinogenic risk. 7 No plumes of 
contaminated groundwater were identified. 

READING ROOM REFERENCES: 

1) Operable Unit 9, Site Scoping Report: Volume 12- Site Summary Report, Final, December 
1994. 

2) Operable Unit 9, Site Scoping Report: Volume 3- Radiological Site Survey, Final, June 
1993. 

3) RIIFS Work and Sampling Plan Operable Unit 5, New Property Addendum, Draft Final 
Revision 0, April1994. 

4) Operable Unit 5, New Property Phase 1 Field Report, Final Revision 1, July 1995. 
5) Operable Unit 5, New Property Extended Phase 1 Field Report, Final Revision 0, July 1995 
6) Operable Unit 5, New Property Remedial Investigation Report, Final (February, 1996). 

-.¢/ OTHER REFERENCES; 

7) Risk Based Soil Guideline Values, December 1995, Final, Revision 3. 
8) Code of Federal Regulations, 40 CFR192.12 and 40 CFR192.41. 

PREPARED BY: 

Alec Bray, Member ofEG&G Technical Staff 
George Liebson, Member ofEG&G Technical Staff 

SUPPLEMENTAL INFORMATION: 

Joseph C. Geneczk.o, Member ofEG&G Technical Staff 
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MOUND PLANT 
.PRS 306,314,406 

SOUTH PROPERTY- RELEASE BLOCK B 

RECOMMENDATION: 
Potential Release Site (PRS) 406 (previously known as the southern portion ofPRS 283) became a PRS due -

- ·topotc:ntiill thotiumdusrfromthcthorium sludgercdrumming.PRS 306-due·solclytobcing an·------- --------- ·-
uncbaracterizcd seep, and PRS 314 due to historical infonnation suggesting possible waste oil 
contamination. These three (3) PRSs constitute the PRSs for Release Block B. 

Radionuclidcs detected in soils at the New Property were scattered and infrequent and all occurrences were 
below the 1 0"' risk guidclinc value. All organic conccntrations in soil were below the 1 0"' risk guideline 
values. Radionuclidcs dctccted in groundwater were all below the 1 0"' guideline values. All organic 
contaminants in groundwater met drinking water standards. with the exception ofTCB which was reported. 
at 8 parts pel' billion (ppb) which is slishtly above the MCL of S ppb. The area is to be used for industrial 
purposes. theR!ore. no drinlcing wells would be placed oo the p1operty in the bcclrcdc. 

The observed scattered occurrences and variatiaas of metals in soil concealrltioas arc typical natural 
OCCU1'I'CilCeS in the vicinity of the Mound Plant. This type of variation was also dOMJDlC"'rtcd in groundWater 
in the Operable Unit 9 Residential. Municipalllld ~ Well lnwstigation Technical Report. April, 
1995. The risks of drinking grouadwatcr from bedrock off-site arc comparable to the risks of drinking 
groundwater from bedrock on-site (refc:c to page 7.1 of the PRS package). As shown in this tabl~ the risks 
from carcinogenic contaminants in the on-site bedrock~ arc the same as the risks from 
carcinogenic contaminants in off-site. background bedrock groundwater. ln the case .of non-carcinogenic 
cnntaminan~ in on-site bedrock groundwater, the contaminant cuuc:eutntioos arc wid@ the cxpcctcd -· 
variations from background as foun4 in the Residential, Municipal and Industrial Well Investigation Report. 
A single detection of arsenic was the only detection above the USEP A riSk value of 10-4. and~ New 
Pzopcrty Rancdial Investigation Report (RIR) conclUded "risks due to arsenic in baclcground soils arc 
greater than risks associated with the New Property. • 

Based upon the risk ass neat conclusioas m·thc RJR and existing data &bowing no evideucc of 
contamination. NO fURTHER. ASSESSMENI is reoomuy:ndc:d forPRSs 406,306, and 314. 

USEPA: 
e , Remediil Project Manager 

OEPA: t6,. .{_ ~ ~" 
Brian K. Nickel, Project Manager '(ate) 

SUMMARY OF COMMENTS AND RESP0~~3/i)/,, .~~ ,L '1/Dij'J' 
Comment period from ~to . S~ . 

¥ No comments were received during the comment period. 

0 Comment responses can be found on page _ ___;__ of this package. 
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Table ES.I. Summary of Human Health Risks 

CONTAMINANTS COC! PATHWAY SCENARIO SITE RISK BACKGROUND RISK 

Noocancer111 Canccr'll Noncaocer 

SOIL/SEDIMENT 

Bcnzo(a)pyrene Yes dmnal current trespasser NA 1.22E-6 NA 

future industrial NA 1.6SE-S NA 

Bcnzo(b)Ouoranthenc Yes dennal filtun: industrial NA 2.37£-6 NA 

Dibcnzo(a,h)anthraccne Yes- dennal future ·industrial NA 1.92£-6 NA 

lDdeno( 1 ,2,3-cd)pyrcne Yes dennal filtun: industrial NA 1.13£-6 NA 

Arsenic Nom dennal NA 6.81£-6 NA 
filtun: industrial 

ingestion NA 2.41£-6 NA 

Men:ury Nom damal filtun: industrial l.S4 NA 2.84 

filtun: excavllion l.S1 NA 2.83 

Manganese No"> inhalation future excavation l.S8 NA 2.54 

GROUNDWATER 

Beryllium Yes ingestion fUture adult NA 2.73E-S NA 

fUture cbUd NA 1.27E-S NA 

Ouomium Yes ingestion . fUture adult 1.69 NA NA 

filtun: c:hild 3.9S NA 1.74 

Manganese Yes ingestion fUture adult 38.4 NA 1.17 

filtun: cbiJd 89.S NA 2.74 

damal fUture adult 2.76 NA NA 

filtun: dilld 4.2S NA NA 

Nicltel Yes ingestion fUture cbiJd 1.26 NA NA 

Arsenic Yes ingestion fUture adult 6.0S 1.17£-3 2.57 

fUture cbUd 14.1 S.4SE-4 6.00 

damal fUture adult NA 9.5SE-6 NA 

fUture cbiJd NA 2.9SE-6 NA 

Amcricium-241 Yes ingestion fUture adult NA 2.37£-6 NA 

Radium-226 Nom ingestion fUture adult NA 2.22£-6 NA 

Tritium Nom ingestion fUture adult NA 2.01£-6 NA 

Noncarcinogen Hazard Quotient (HQ) effects. Per EPA guidance. noncarcenogenic risk is ·present if HQ exceeds 1.0. 
Excess lifetime cancer risk. Per EPA guidance. cancer risk is present if excess lifetime cancer risk exceeds 1.0E-6. 

Cancer 

NA 

NA 

NA 

NA 

NA 

7.44£-6 

2.63£-6 

NA 

NA 

NA 

1.21E-S 

S.6SE-6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4.96£-4 

2.32£-4 

4.06£-6 

1.2SE-6 

NA 

2.S7E-6 

2.07£-6 

(1) 
(2) 
(3) Contaminant exceeded EPA risk levels for cancer ( l.OE-6) and/or noncancer ( 1.0) but risk associated with contaminant at site is 

indistinguishable from risk associated with contaminant in bacqround. 
Note: 

NA 

The greatest cancer risk associated with plutonium-238 is l.OOE-7 ("mgestion- future industrial). The greatest cancer risk associated 
with thorium is 3.40E-8 (inhalation - future excavation). 
Not applicable because I:IQ <I or cancer risk <l.OE-6 or not calc:ulatr:d 

Mound Plant, ER Program 
Draft Final 

OUS New Property Remedial Investigation- Report. 
January 1996 
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Summary of Human Health Risb u Compared to Residential Bedr<~tk Wells 

CONTAMINANTS COC7 PATHWAY SCENARIO SITE RISK BACKGROUND.· 
RISK (4) 

- - ------- - --- -- - ----- ------ ---· ---- ~ ~ 

NoncancerC2) Cancer<1> 
,. 

Noncancer Cancer 

GROUNDWATER 

. (I) 

·. (2) 

(3) 

(4) 

NA 

Chromium Yes ingestion futun: lldult 1.69 NA. 0.57 NA 

future child 3.9S NA 133 NA 

Mangancso Yes ingestion future lldult 38.4 NA 26.2 NA 

futun: child 89.S NA 61.2 NA 
. 

dermal future lldult 1.92 NA "131 NA 

future child 3.40 NA 2.33 NA 

Nickel Yes ingestion future child 1.26 NA 0.0796 NA 

Arsenic NoCJJ ingestion future lldult 6.0S NA 7.67 NA 

future child 14.1 6368-4 17.9 S.OSE-4 

' dermal futun: lldult NA 6.6SE-6 NA 8.42B-6 

futun: child NA 2.36&6 NA • 2.99&6 

Radium-226 Yes ingestion future lldult NA 2.67&6 NA 2.39&6 

Excess Ufedme c:mccr risk. Per EPA guidmce. Cllllccr risk is present if excess lifetime ClUiccr risk exceeds I.OE-6 • 

Nonc::ucinogen tbz.ard Quotient (HQ) effects. Pet EPA guidllllce. noac::ua:nogenic risk is present if HQ exceeds 1.~. 

Contaminant exceeded EPA risk levels for Cllllcct ( I.OE-6) lUidlo~: noiiCllllccr (1.0) but risk :usoci:ned with contamin1111t nt site Is less 
thaD risk DSSoc:i:ued with coatllmin1111t in bDckground. · 

Risk Calculations based upon tho Residential. Municipal and lndllllrial Wclllnvatiptioa Tec:bnical Repent. April. 1995. 

N~ applicable or not calcula1od 
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ES.7. CONCLUSIONS 

0~ 
<t.' .. ' The RI at the New Property was perfonned to characterize the nature and extent of contamination, 

detennine the potential for contaminant migration, evaluate risk to human health and the environment, and 

______ p~vi~~ ~~_l!_eces~ ~o -~~ess tll_e_ll~-~~~t~~f!l~Jation~ ___________ _ 

The conclusions of this RI Report are: 

• Radionuclides were detected in soils and groundwater at the New Property; however, 

concentrations were low and occurrences were infrequent. Radionuclides, including 

plutonium, thorium, and tritium, are not significant contaminants at the New Property 

because they do not pose risk to human health or the environment. 

• With ·the exception of isolated high concentrations of metals in the fonner "fann trash 

area," contaminants that were detected in groundwater and seeps do not appear to have 

a source within the New Property. Groundwater occUJTellces of contamination do not. 

have apparent relationships to soil occUJTellces of the same contaminants (Section 4 ). 

Consequently, the New Property does not appear to be impacting the quality of the 

groundwater resources in the area. 

-
• Metals and P AHs are ubiquitous in soils; therefore no relation can be drawn between their 

occurrence at the New Property and operations at the Mound Plant. Although past Mound 

Plant activities may have contributed to metals and P AH contamination at the site, offsite 

sources may also be contributing to the occurrence of these compounds at the New 

Property. For example, arsenic was found in both soils and groundwater at concentrations 

that cause risks within EPA target ranges. However, the risks due to arsenic in 

background soils are greater than risks associated with the New Property (see Table ES.l ). 

In some cases, New Property risks appear to be higher than the background risks; in others, background 

risks appear to be higher. Thus, differences between background and New Property risks are not 

sufficiently large to require remediation at the New Property. 

Mound Plant, ER Program 
Draft Final 

OU5 New Property Remedial Investigation Report · · 
January 1996 
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supplementary Information 

EG&G PRS Program Manager Note 

This PRS 306/314/406 encompasses all PRS's in Release Block B. 
Early PRS identification processes placed an original PRS 283 to 
include the current PRS 406 and an area north of PRS 406. Please 
compare Map 2 to Map 5 (Supplemental). Also, please compare Map 3 
to Map 6 (Supplemental). In the conduct of PRS research, it was 
realized that the goal of releasing Mound Plant property would be 
better served by addressing the northern and southern areas of 
PRS 283 individually. Established· baseline computer tracking 
methodology prevented the sequential maintenance of the newly 
defined PRS 283, for example as PRS 283N (North) and PRS 283S 
(South) • It was decided to create the two new PRS numbers in 
numerical sequence with the established tracking system. PRS 406 
and. 407 were introduced into the baseline. This numerical 
identification is administrative in nature only. 

Joseph c. Geneczko 
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8 and 12. Area 8 partially overlapped Area 19, the waste transfer line, and was again moved during 

the waste line excavation. Areas used for disposal of thorium-contaminated soils include Areas 2, 7, 

8, and 12. All of these were included in the Site Survey Project investigations. 

5.2. AREA 1 

Area 1, located on the southwestern side of the SM/PP Hill (Plate 1 ), surrounding Building 21, includes 

two drainage pathways. This area was used for storage and repackaging of thorium sludges from 

1966 to 1974. Part of the area was also used for the storage of pluton_ium-238 waste packages in 

the mid-1 960s. Two portions of the area extend south onto the new property and west toward Area 

2 (Piate·1 las a result of surface water runoff. The drainage channel that extends west was excavated 

and covered with concrete in the summer of 1989. During this effort, much of the original topsoil was 

removed and apparently placed in the spoils disposal area, as only one sample showed a thorium 

concentration above 5 pCi/g. Some soil may have been left on the bank next to the channel. 

The Aerial Reconnaissance Survey in 1976 (EG&G 1978) noted a peak in the energy range of cobalt-60 

in the vicinity of Building 21 . As a result, a gamma survey of the area was performed by Mound Plant . 

personnel. ·A single drum containing depleted bismuth slugs was found stored near the salt bin north 

of Building 21 • The survey conducted after the drum was removed revealed no significant gamma 

readings (Garner 1976). No indication was given as to why the drum was stored there or its 

disposition. 

Area 1 has a complex history of surficial soil contamination, sampling, and shallow excavation. 

Radioactively contaminated soils were removed from this area in 1975 and moved to Areas 8 and 12. 

No information was found during the research for the scoping report that would indicate the volumes 

or levels of thorium contamination involved. However, in 1980, seven 1-ft cores were drilled 1 ft north 

of the new property along the fenceline in the area of Building 21 (MRC 1980). Mound Plant personnel 

concluded that thorium-232 contamination was present based on the ratio of thorium-230 to thorium-

232, but concentrations greater than 2 pCi/g were detected in only two of the 13 samples analyzed 

(one sample was lost). The highest concentration detected was 2.13 pCi/g. Four additional surface 

samples were collected further north of the fence in the vicinity of Building 21 . Thorium concentration 

in excess of 2 pCi/g was detected the samples collected from three of these locations. the highest 

concentration detected was 924.2 pCi/g. All of the above samples were analyzed for plutonium-238 

content. Levels above 1 00 pCi/g were detected in 2 of the 4 surface samples collected in the vicinity 

of Building 21. The highest plutonium-238 concentration detected was 860.4 pCi/g (MRC 1980). 

ER Program, Mound Plant 
Revision 2 
MOUND91M9SS012.WP5 03/11/83 

OU 9, Site Scoping Report, Vol. 3-Recl Site Survey 
March 1993 

Thorium Ore Processing Areas 
Page 5-5 



Field surveys of the historic SM field area in Area 1 were conducted in February 1984. Five samples 

were analyzed for thorium-232 and plutonium-238. Plutonium-238 concentrations up to 226,564 

pCi/g and thorium concentrations up to 218.9 pCi/g were noted (Draper 1984). The hot spots with 

the highest concentrations were cleaned up by the D&D program (Davis 1985). An internal 

memorandum states that the area was excavated and two 55-gallon drums were filled wlth soil. The 

remaining hole indicated a level of about 17 nCi/g plutonium-238 that was then backfilled (Sohn 1984). 

A review of the site survey data during the preparation of this report determined the boundaries of 

Area 1 as depicted on Plate 1 . The boundaries shown agree with those identified in the original Site 

Survey Project Report. The results for the locations sampled within Area 1 by the Site Survey Project 

are given in Table IV.2 and are contoured on Plate 4 and Plate 5 for plutonium-238 and thorium, 

respectively. The maximum plutonium-238 concentration reported for samples collected in Area 1 

(34,000 pCi/g) was detected in the surface sample collected from location 0997 on Plate 1 (S0997 

on Table IV.2). No thorium results were given for this sample. It is not known if additional sampling 

was performed to confirm this plutonium value. No cleanup activities are known to have occurred 

since these measurements were taken. 

The maximum concentration of total thorium reported by the Site Survey· Project for Area 1 , 

---~ 54.3 pCi/g, was detected in the surface sample collected from location 1002 (S1002 on Table IV.2 

· <.~,,.. and surface location 1002 on Plate 1 ). In general, the maximum concentrations of both thorium and 

plutonium-238 were detected in samples taken at locations near Building 21, east and north of Building 

21 , along the drainage channel to the south, and at the beginning of the drainage channel that extends 

south onto the new property (Plates 4 and 5). Elevated. plutonium-238 concentrations were also 

detected in samples collected in a drainage channel that extends west toward the overflow pond (Plate 

1 ). Biased samples were taken along these channels after FIDLER screening in the first phase of the 

Site Survey Project showed increased activity in a number of locations. Contamination in these 

drainage channels is apparently the result of contaminated sediment transport by way of surface water 

runoff from contaminated soils within Area 1 . There are also some other smaller areas of surface 

plutonium contamination on the nearby property, possibly indicating smaller runoff channels (Plate 4). 

Thorium (Plate 5) was also detected to a lesser extent in both drainage channels extending south from 

Area 1 . In situ gamma spectroscopy..for: thorium-232 was performed at 19 locations in Area 1 (0263, 

0264,0265,0266,0267,0268,0269,0270,0271,0272,0273,0274,0276,0277,0278,0279, 

0280, 0281, and 0282 on Plate 1 ). The maximum thorium-232 concentration reported for these 

samples, 9.2 pCi/g, was detected at location 0264 (C0264 on Table IV.2). 

The core locations in Area 1 were sampled to a depth of approximately 36 inches, although several 

were sampled mUch deeper, such as core location 0203 (sampled to 180 inches). 
. . 

ER Program, Mound Plant 
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·0) 
Mound Plant drawing #FSE16472, reproduced in the Site Seeping Report: Volume 2 Addendum -

Stratigraphic and Lithologic Logs (DOE 1992f) indicates that the depth to bedrock in the area of the 

SM/PP Hill ranges from 24 inches to greater than 84 inches. The in situ gamma spectroscopy 

measurements included driving pipes to bedrock. These locations indicate that the depth to bedrock 

·..::.../; 

··-~-' 

___ _irl_ Area 1 rang~~-~~~ 2~ ~o~ 2~ ~~h~~ -~ T~e ~~a~nag! __ chan~!l !()_the w~s_! ~_to !h_~_ne~ _pr_o_e~~----------- __ _ 

contains exposed bedrock in many places, and only a thin covering of soil along most of its length. 

Boring logs are available for locations 0201 and 0203 (Appendix B). Bedrock was reached at location 

0201, but not at 0203 . 

........,__~QWIUT-'"-.v-... -u.~.o::u"W~Nnr~tc;;t&;..;:..::"~~~~~·~~~,.;_-J;o_..~_.~~..::.~~~:..:.!_~:::-:...:;:;~:_""'!-=·t~::'..:'•~::...:._-:_·_:_..::-...::;:.:;:.:.:-:.:;:::::·--==.:::...-:_:::.:_·.;.:.,:.::::...::.::._-:: 

5.3. AREA 2 

h - ·"' ,.-; 
ated along the wes entral border of Mound _%1ah't, is on the ma'Jfln"of the historic ~~~r.ii 

1 b). Reports of · eric activities indicate t.~JfArea 2 is the loc~po'n of disposal tr~"r;.¢es for 

the mains of the pol um-210-contaminated debris from a fire in At(a 13 in 1955; th}i6sands of 

e pty crushed thori drums from the early 19sd;; and polonium-~-contaminated s~ from 1 966 

DOE 1992c). hoto interpretive history_,,;he historic landfitf'and Area 2 is prsti'ded in the Site 

Seeping Rep . Volume 6- Photo Hist/·" ;.;{bOE 1992b). .-·t<'l ,_./ -~" 
' / I ,_, /. -; / 

No ~lut ium-238 concentrations· ~:~cess of 25 pCy~ere detected in~y of the samples·collected 

the Site Survey Project.l~ e maximum c.¢(centration detecte{ was 1 7. 1 pCi/g in a sample 

c ectad from core locatio . 1'89 at a depth ef18 inches IC0189"~n Table 111.1, and core location 
' / -

centration detecte'Cf, 3.31 pCi/g, was found in a sample,:..:' 
.· / - " 
epth of 108 incl}e·s (Table 111.1 ). collected from core IQ 

./ j' 
~ / -

n of data made i '·compiling this repOrt is in basic agreement with the in rpretation 
' / ~ 

of data rna . in compiling the iginal Site Survey•Project Report. Area 2 is at least p . .-:: ially covered 

by the ,· e Sanitary Landf constructed in 197~. A magnetic survey conducte_9'~- Area 2 in 1990 

/ ~-- L. indic ed that some of e burials may ~-~~_.6nder the present position of t,.·~ad intersection (DOE 

1 01. This is also pported by the ioterpretation of historic aerial pho.t6graphs indicating that the 

istoric landfill y have occupied ~f,~s presently under the paved r4s (DOE 1991 ). . .. ---" .•. 
. ~ # ,· 

I # 
/ 

Burial of bris reportedly occtirred in an irregular trench 1 2 
/ 

soil !DOE 1992g). The depth to bedrock in this a of the facility appears to · a maximum 
,A ... ~ ~ ~' 

of out 600 inches o~;about 50 ft (DOE 1992f). e maximum depths sampled·~. t the three core 

ocation were 36, 1,~2:' and 180 inches (Table Ill. . Although the samples col~9 ./ed from 72 to 1 ~JI 
inches may have been of sufficient depth to s pie the material in the origin~f trench, it is not knpWn 

. I' -~ / 

if any drums o~bris were encountered du g the core sampling. The s"'~e samples collerif from 

ER Program, Mound Plant 
Revision 1 
MOUN>91M9SSD12.WP5 12/29182 

OU 9, Site Scoping Report, Vol. 3 -Rad Site Survey 
December 1992 

Thorium Ore Processing Areas 
Page 5-7 



::Jlm 
" ::Jl S . ., 
~- ... 
0 0 
::l '!:l 
-"' ? 
~ 
0 
c 
::l 
0.. ., 
iii 
;a 

0 
c 
~ 
~ 
CD 
Ill 
0 
0 
"0 :;· 

oco .. ::Jl 0 .. .. 
3 "0 

0 
CT ? ~ - < 
ID Q.. 
ID .... w 

I 
::Jl 

"' 0.. 

~ 
CD 
Ill 
c 
< .. 
< 

0 
<t 
0 
<>: 
<>: 
w 

"' "' w ., 

OU9 val "7 122192 

IL __ I 
L.:....:--- -.I 

II II 
JL-ll 

c=---11 
II 

I I 
c.-----_1 I 

-........._.....:.rea 1 / 

........._ I 
...................... \ 

SM field 

LEGEND 

Structure or area 

Paved roadway 

Unpaved roadway 
Mound Plant boundary 

I 

I 

! if 
:!>---

Site Sanitary 
Landfill 

0 700 
Ll I I I I I 

Scale in Feet 

Figure 4.1. Plutonium processing areas. 

True 
North 



Reference 7 



·,(i>• 

. ····"'-" 
<J 

ENVIRONMENTAL RESTORATION PROGRAM 

BUILDING 21 AND SURROUNDING SOILS 

INVESTIGATION DATA REPORT 

MOUND PLANT 

MIAMISBURG, OHIO 

June 1995 

U.S. DEPARTMENT OF ENERGY 

OHIO FIELD OFFICE 

DECONTAMINATION AND DECOMMISSIONING PROGRAM 

EG&G MOUND APPLIED TECHNOLOGIES 



D ___ ;7 

_,·.:.~_:-, 

·~ ....• 
::. :::.::.:~;,·: 
.... 2::,;• 



-~ . ' \ 

. . .. :.j 
·:..;:._ .... 7 

Table 3.2. 

Micro-R/hr: Micro-Ro 

3.2.2. Results of Radiological Analyses 

The laboratory performed full spectrum gamma and alpha spectroscopy on 426 soil samples. The· 

laboratory reported alpha spectroscopy results for only 5 percent of the samples, as required by the 

SAP. Summaries of the positive detections from the gamma and alpha spectroscopic analyses are 

provided in Appendix A. A complete tabulation of all gamma and alpha spectroscopic analyses for the 

surrounding soil samples is presented in Appendix D. 

Review of the results of the gamma and alpha spectroscopic analyses indicate that the 2 data sets 

agree very well. Values ~r~_ ~eported in pCi/g in both data sets, and individual analyses of samples 

taken at identical locations-are within 1 0 percent of each other. In comparison with background values 

determined as part of the ER Program, all cesium-137, uranium, and radium-226 values are within the 

upper 95 percent sample tolerance limit expected of naturally occurring soils in the area of EG&G 

Mound. Comparison of ratios of radionuclides with the uranium-238 decay chain, as determined by 

alpha spectrometry, indicates that uranium-234, thorium-230 and radium-226 are present in 

approximately similar activities indicating that they are in secular equilibrium: No additional evaluation 

of these data were performed as part of this report. 

Analytical results of thorium-232 indicates that it is present in activities that exceed the upper 95 

percent sample tolerance limit expected of naturally occurring soils in the area of EG&G Mound. 

Review of the ratios of thorium-228 and thorium-232 from alpha spectroscopy indicate that they are 

present in approximately similar activities suggesting that they are in approximate secular equilibrium. 

Figures 3. 7 and 3.8 display the approximate distribution of thorium-232 in the soils surrounding 

Building 21 at surface (0-1 2 inches) and shallow depths ( 12-24 inches), respectively. From these data 

-i0!.;J it is calculated that approximately 23, 436 microcuries of thorium-232 are present above background 

D&D. EG&G Mound 

MOUND6\M6821 OR5. WP3 7/5/95 

Bldg. 21 and Surrounding Soils Investigation Data Report 
June 1995 
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levels in the soils surrounding Building 21. Of the total, 13,500 and 9,936 microcuries are estimated 

·S for the surface and shallow depth, respectively. The calculation is provided in Appendix A. The mean 
-~ •. ··J 

;~~:.;; and standard deviations for thorium-232 analysis are shown in Table 3.3. Frequency histograms for 

.. .:_::..:-. 

the surface (0-12 inch) and subsurface ( 12-24 inch) distribution of thorium-234 are shown in Figures 

3.9 and 3.1 0, respectively .. 

Table 3.3. Statistical Results of Thorium-232 Concentrations in Surrounding Soils 

0-12 . 2.36111 4.81 2.04 0.21 31.20 

12-24 3.45111 

0-12 0.64121 

12-24 1.18121 

111Gamma Spectrometry 
'2'Aipha Spectrometry 

10.28 

0.35 

0.31 

2.98 0.35 111.0 

0.55 0.17 1.40 

0.22 0.91 1.87 

Review of the alpha spectroscopic analyses for plutonium-238 indicate 5 positive detections above the 

upper 95 percent sample tolerance limit of background soils in the area of EG&G Mound. The highest 

valu~,_of 15.9 pCi/g is below the current EG&G Mound ALAAA guideline of 25 pCi/g. However, that 

sample (northwest corner of grid 148) is the· only one taken in the approximate area that was 

histqrically used for storage of plutonium-238 waste packages (Figure 3.11 ). It was not possible to 

evaluate the gamma spectroscopic data for additional information on the possible distribution of 

plutonium-238. Plutonium-238 has a relatively short half-life of approximately 87 years, its first 

daughter product by alpha particle emission is uranium-234, that has a very long half-life of the order 

of 108 years. After that, the decay chain is identical to uranium-234. As stated above, the ratio of 

uranium-234 to the other uranium-238 decay chain products appears to be in equilibrium. This fact 

can be represented by utilizing the RADDECAY Program. Historical information explains that 

plutonium-238 spills occurred in the mid-1960's at an area near Building 21. By calculating the decay 

of the reported high of 34,000 pCi/g of plutonium-238 for 30 years, the in-growth of uranium-234 

would be only approximately 2.6 pCi/g. This gross calculation assumes the plutonium-238 was fairly 

close to its time of production. The fact that the fraction of the daughter uranium-234 to the p'arent 

plut~nium-238 is on the order of 1 o·5 difference explains why plutonium-238 is considered not to be 

a contributor to the uranium-234 found in the investigation. It would take approximately 1 ,000 years 

. for the uranium-234 to reach its maximum concentration as a result of decay of plutonium-238 . 

0&0, EG&G Mound 
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Figure 3.11. Locations and- results ofPiutonium-238 samples in surrounding soils. 
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Therefore, the actual presence of any anomalous uranium-234 from plutonium-238 would be nearly 

:0 impossible to distinguish, as it may be present due to naturally occurring sources and sources 

··._:.:.Y associated with the thorium sludges historically stored in Building 21 . 

Review of other existing data indicates that much higher plutonium-238 contamination may be 

---- - asso-dated with-the soilssurrounain-g Builaing-2l:-The-OperaoleUiiif9,Site-Scoping Report: Volume-- - --- ---

3 - Radiological Survey Data (DOE 1993b) reports that values as high as 34,000 and 1 7,000 pCi/g 

surface and subsurface, respectively, have been reported for the area. The history of remediation of 

the area is complicated by the partial cleanup of the plutonium-238 storage area and the Building 21 

soils after the 1974 sludge sale. These data suggest that additional biased sampling in the area should 

be conducted as part of the D&D characterization. 

Review of the gamma spectroscopic analysis for americium-241 indicates 19 positive detections that 

activities range up to 38.40 pCi/g in 2 samples from the subsurface at Grid Number 124. These 

elevated readings (Appendix A) are from samples near the area with the highest plutonium-238 result. 

The mean for surface and subsurface samples is 0.53 and 10.0, respectively, standard deviations are 

0.57 and 17.5, respectively. No background sampling for americium-241 was performed (DOE 

1994a). The presence of elevated americium-241 in the area of the elevated plutonium~238 analyses 

··o-:o-, is an additional argument that biased sampling for plutonium-238 should be performed. 

3.2.3. Results of Chemical Analyses 

WESTON submitted 129 soil samples for indicator screen analyses and 62 samples for extended 

analyses. Raw results for the indicator screen analyses, which included analyses of pH, cyanide, 

sulfide, total organic carbon (TOC). and total organic halide (TOX). are provided in Appendix D, 

Sections 1.1, 1.2, 1.3, 1.4, and 1.5, respectively. Laboratory results for the extended analyses, which 

included analyses of metals, total phenols, VOCs, semi-volatile organic compounds (SVOCs), and 

polychlorinated biphenyls (PCBs), are provided in Appendix D. 

Because chemical measurements that fall between the laboratory's reporting limit and the established 

detection limit are subject to large statistical uncertainties, these results were considered "non­

detects," and no further evaluation of chemical data results in that range was made. Only results 

values greater than the laboratory reporting limit are presented in this section. 
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3.2.3.1. Metals Results 

Many of the reported concentrations for metals in the Building 21 surrounding soils fall below 

laboratory reporting limits and were not considered significant for characterizing the sample locations. 

The metals concentrations. in soil, detected above laboratory reporting limits, were evaluated by 

comparing laboratory results to the established EG&G background levels and the USEPA Region Ill Risk­

Based Table values for these compounds. As shown in Table 3.4, soil samples with metals 

concentrations that exceed both laboratory reporting limits and EG&G Mound background levels fall 

below USEPA Region Ill Risk-Based Concentration Table values. Risk-based concentration levels have 

not been established for iron, magnesium, and sodium. 

3.2.3.2. PCBs Results 

None of the soil samples collected for analysis exceeded 50 parts per million (ppm), the OHEPA action 

level for PCBs. 

3.2.3.3. TOC Results 

There are no government-specified TOC action limits. Concentrations in the surrounding soil were 

compared to the average of the reported results plus three standard deviations, to identify outlying 

samples which may indicate areas of concern. Two samples were identified as outliers, CC 0/1 (196) 

and CC 0/2 (007); they had concentrations of 175000 mg/kg and 17000 mg/kg, respectively. 

3.2.3.4. TOX Results 

There are no government-specified TOX action limits. Concentrations in the surrounding soils were 

compared to the average of the reported results plus three standard deviations, to identify outlying 

sample locations which may .indicate areas of concern. One sample was identified as an outlier, CC 

0/2 (026); it had a TOX concentration of 1750 mg/kg. 

3.2.3.5. pH Results 

According to the OHEPA soil pH corrosivity guideline, a solid waste is characterized as corrosive if pH 

levels are less than 2.5 or greater than 12.0. None of the soil samples analyzed had a corrosivity 

characteristic according to this guideline. 
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Table-3.4. Comparison of Metals Concentrations Detected Above Laboratory Reporting Limits to 
EG&G Background Levels and U.S. EPA Region Ill Risk-Based Concentration Table Values 

CC 0/2 -86 --·Aluminum -

CC 0/2 -97 Aluminum 

CC 0/2 -1 24 Aluminum 

CC 0/2 · 1 51 Aluminum 

CC 0/2 -1 63 Aluminum 

CC 0/2 -187 Aluminum 

CC 0/2 -31 Arsenic 

CC 0/2 -7 4 Arsenic 

CC 0/2 -86 · Arsenic 

CC 0/2 -90 Arsenic 

CC 0/2 -97 Arsenic 

CC 0/2 -1 06 Arsenic 

CC 0/2 -1 24 Arsenic 

CC 0/2 -141 Arsenic 

CC 0/2 ·1 51 Arsenic 

CC 0/2 -1 8 7 Arsenic 

CC 0/2 -40 Chromium 

CC 0/2 -86 Chromium 

CC 0/2 -97 Chromium 

CC : 0/2 ·1 24 Chromium 

CC ~012 -1 51 Chromium 

CC _012 -1 63 Chromium 

CC 0/2 -187 Chromium 

CC 0/2 -1 08 Copper 

CC 012 -1 24 Copper 

CC 0/2 -221 Copper 

CC 0/2 -97 Iron 

CC 0/2 ·1 24 Iron 

CC 0/2 -1 51 Iron 

CC 0/2 -1 63 Iron 

CC 0/2 -187 Iron 

CC 0/2 • 71 Magnesium 

CC 1/2 • 71 Magnesium 

CC 0/2 · 1 00 Magnesium 

CC 012 -182 Magnesium 

CC 0/2 -221 Magnesium 

CC 012 -222 Magnesium 

CC 0/2 -79 Mercury 

CC 0/2 -1 48 Mercury 

CC 0/2 -97 Nickel 

CC 0/2 -111 Sodium 

CC 0/2 -83 Zinc 

0&0, EG&G Mound 

MOUND61M6821DRS.WP3 7/S/95 

- Jri;iJJkg) { .J8Jt • June 1995 (rrigncg) 
--2oo--- · -21 ooo- -mg/kg 19000--- - -78000 ---- -- --- -- --- ---

200 24400 mg/kg 19000 78000 
200 21600 mg/kg 19000 78000 
200 21200 mg!kg 19000 78000 
200 21400 mg/kg 19000 78000 
200 21000 mg/kg 19000 .78000 
10 11 mg/kg 8.6 23 
10 10.4 mg/kg 8.6 23 
10 14.8 mg/kg 8.6 23 
10 12.2 mg/kg 8.6 23 
10 14.5 mg/kg 8.6 23 
10 11.3 mg/kg 8.6 23 
10 19.5 mg/kg 8.6 23 
10 18.5 mg/kg 8.6 23 
10 11 .1 mg/kg 8.6 23 
10 12.5 mg/kg 8.6 23 
10 21.9 mg/kg 20 390 
10 25.2 mg/kg 20 390 
10 27.9 mg/kg 20 390 
10 28.2 mg/kg 20 390 
10 24.1 mg/kg 20 390 
10 23.7 mg/kg 20 390 
10 24 mg/kg 20 390 
25 30.2 mg/kg 19 2900 
25 35.9 mg/kg 19 2900 
25 32.7 mg/kg 19 2900 

100 44500 mg/kg 35000 NA 

100 43000 mg/kg 35000 NA 

100 37300 mg/kg 35000 NA 

100 35900 mg/kg 35000 NA 

100 37400 mg/kg 35000 NA 

5000 52500 mg!kg 40000 NA 

·sooo 51900 mg/kg 40000 NA 

5000 42900 mg/kg 40000 NA 

5000 76600 mg/kg 40000 NA 

5000 52000 mg/kg 40000 NA 

5000 63100 mg/kg 40000 NA 

0.2 0.32 mg/kg 0.15 23 

0.2 0.2 mg/kg 0.15 23 
40 41.9 mg/kg 32 1600 

5000 5750 mg/kg 240 NA 

20 208 mg/kg 140 23000 
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3.2.3.6. Sulfide Results 

During QA/QC evaluation, the sulfide data were determined unusable. Section 4 of this report contains 

a justification for this determination. 

3.2.3.7. Cyanide Results 

Laboratory results indicate four soil samples had concentrations of cyanide that exceeded laboratory 

reporting limits. These results are listed by location in Table 3.5. The levels of cyanide in these 

samples are well below the 1600 mg/kg value given in the USEPA Region Ill Risk-Based Table for free 

cyanide. 

cc 0/2 -74 SOIL 

cc 0/2 -44 SOIL 

cc 0/2 -90 SOIL 

cc 0/2 -32 SOIL 

Table 3.5. Cyanide Results C:Jreater Than the Reporting Limit 

Cyanide Analysis 0.55 8 

Cyanide Analysis 0.5 6.36 

Cyanide Analysis 0.58 1.67 

Cyanide Analysis 0.56 0.97 

·.·.·•- ieali.dh••·· •••······usf:f»A·.~.,gi~ri til--······ 
M~~~ -i• \tusk:.:Sased.-Table>·•·· 

··-·a ~c··.·.· rid····· v81u~C1 .Jail.J.Jllfi;t_/ 
...•....•.... , ..... -•·•·•· ...• _,--_ •• _.•.••.·-•.•_:_·_._.a_.··.·_.·c·cm_ ·. -g~Jk·_·_ou_ ..• 

9 
___ 
1 
___ ··_._-_ ... ·_.-.•-_.-.•.••.•.• -.. ·.··-· ........... _ ........ ··-.· ...... -.·.· ....... -.· •·• 

·--.. )~·sss __ Cm91k9>••- ?••·•·· 

mg/kg NA 1600 

mg/kg NA 1600 

mg/kg NA 1600 

mg/kg NA 1600 

3.2.3.8. Phenols Results 

The laboratory results indicate that none of the soils samples contained phenols in concentrations 

above the laboratory reporting limits. 

3.2.3.9. VOCs 

The VOCs present in concentrations exceeding laboratory detection limits are 1,2,3-trichlorobenzene, 

toluene, naphthalene, and methylene chloride. The samples and reported analyte concentration are 

listed in Table 3.6. Of these detected compounds, concentrations reported for 1,2,3,-trichlorobenzene 

and toluene were below laboratory reporting limits and were eliminated from further evaluation. 

Concentrations of naphthalene and methylene chloride which exceed laboratory reporting limits are 

suspected to be attributable to laboratory contamination, based on the associated blank results. The 

maximum reported concentrations for methylene chloride and naphthalene were 160 mg/kg and 8 
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cc 012 92 

cc 0/2 3 

cc 012 4 

cc 0/2 7 

cc 012 11 

cc 0/2 26 

cc 012 26 

cc 012 26 

cc 012 70 

cc 012 78 

cc 012 78 

cc 012 78 

cc 012 78 

cc 012 83 

cc 012 84 

cc 012 86 

cc 012.- 87 

cc 012 90 

cc 017 90 

cc 012· 92 

cc 012 97 

cc 012 100 

cc 0/2 102 

cc 012 108 

cc 012 111 

cc 0/2 118 

cc 0/2 119 

cc 012 120 

cc 012 125 

cc 012 125 

cc 0/2 141 

cc 012 151 

cc 012 163 

cc 012 182 

cc 012 202 

cc 012 221 

cc 012 222 

CC 0/2 086RE 

CC 012 087RE 

CC 012 090RE 

CC 012 091 RE 

0&0, EG&G Mound 

Table 3.6. Volatile Analytes Greater Than the Detection Umit 

SOIL 1,2,3-trichlorobenzene 6 - - 3_ _pg/kg _J -

SOIL Methylene Chloride 3 10 pg/kg 8 

SOIL Methylene Chloride 3 9 pg/kg 8 

SOIL Methylene Chloride 3 6 pg/kg 8 

SOIL Methylene Chloride 3 7 pg/kg 8 

SOIL Methylene Chloride 3 14 pg/kg 8 

SOIL Methylene Chloride 3 13 pg/kg 8 

SOIL Methylene Chloride 3 12 pg/kg 8 

SOIL Methylene Chloride 3 6 pg/kg 8 

SOIL Methylene Chloride 6 8 pg/kg B 

SOIL Methylene Chloride 6 10 pg/kg 8 

SOIL Methylene Chloride 6 8 pg/kg 8 

SOIL Methylene Chloride 6 20 pg/kg 8 

SOIL Methylene Chloride 6 9 pg/kg 8 

SOIL Methylene Chloride 6 10 pg/kg 8 

SOIL Methylene Chloride 6 10 pg/kg 8 

SOIL Methylene Chloride 6 31 pg/kg 8 

SOIL Methylene Chloride 6 150 pg/kg 8 

SOIL Methylene Chloride 6 140 pg/kg B 

SOIL Methylene Chloride 6 69 pg/kg 8 

SOIL Methylene Chloride 6 120 pg/kg 8 

SOIL Methylene Chloride 6 11 pg/kg 8 

SOIL Methylene Chloride 6 19 pg/kg B 

SOIL Methylene Chloride 6 10 pg/kg 8 

SOIL Methylene Chloride 5 9 pg/kg 8 

SOIL Methylene Chloride 6 11 pg/kg B 

SOIL Methylene Chloride 6 13 pg/kg 8 

SOIL Methylene ·chloride 6 14 pg/kg 8 

SOIL Methylene Chloride 6 130 pg/kg B 

SOIL Methylene Chloride 6 110 pg/kg 8 

SOIL Methylene Chloride 5 110 pg/kg 8 

SOIL Methylene Chloride 6 42 pg/kg 8 

SOIL Methylene Chloride 6 38 pg/kg 8 

SOIL Methylene Chloride 5 50 pg/kg B 

SOIL Methylene Chloride 6 10 pg/kg 8 

SOIL Methylene Chloride 5 8 pg/kg 8 

SOIL Methylene Chloride 5 9 pg/kg 8 

SOIL Methylene Chloride 6 11 pg/kg 8 

SOIL Methylene Chloride 6 19 pg/kg 8 

SOIL Methylene Chloride 6 160 pg/kg 8 

SOIL Methylene Chloride 6 11 pg/kg 8 

Bldg. 21 and Surrounding Soils Investigation Data Report 
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NA 
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NA 

NA 
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NA 

NA 

NA 
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NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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_ NA _ __ 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 

8500 
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Table 3.6. (page 2 of 3) 

CC 0/2 092RE SOIL Methylene Chloride 6 10 pg/kg B NA 8500 

CC 012 1 06RE SOIL Methylene Chloride 6 84 pg/kg I B NA 8500 

CC 0/2 108RE SOIL Methylene Chloride 6 12 pg/kg B NA 8500 

CC 012 138RE SOIL Methylene Chloride- 6 59 pg/kg 8 NA 8500 

CC 012 141 RE SOIL Methylene Chloride 5 1 7 pg/kg B NA 8500 

CC 012 148RE SOIL Methylene Chloride 6 42 pg/kg B NA 8500 

CC 0/2 1 51 RE SOIL Methylene Chloride 6 120 pg/kg B NA 8500 

CC 0/2 1 70RE SOIL Methylene Chloride 6 60 pg/kg B NA 8500 

CC 0/2 1 SOIL Methylene Chloride 3 6 pg/kg BJ NA 8500 
~-----------+-----cc 0/2 9 SOIL ylene Chloride 3 4 pg/kg BJ NA 8500 r------------+-----cc 0/2 17 SOIL Methylene Chloride 3 5 pg/kg BJ NA 8500 

CC . 0/2. 4 7. . SOJL Methylene. Chloride. 3 . 3.. pg/kg . BJ NA . 8500. 

CC 012 53 SOIL Methylene Chloride 3 3 pg/kg BJ NA 8500 

CC 0/2 54 SOIL Methylene Chloride 3 4 pg/kg BJ NA 8500 

CC 0/2 61 SOIL !Methylene Chloride 3 5 pg~-B-J-+---N-A---+-----8-5_0_0----...{ 
CC 0/2 71 SOIL Methylene Chloride 3 4 pg/kg BJ NA 8500 

CC 0/2 76 SOIL Methylene Chloride 3 3 pg/kg BJ NA 8500 
~~~----~--~~-~-------+------+----~~~t--+-------~----~~----4-cc 0/2 76 SOIL Methylene Chloride 3 4 pg/kg BJ NA 8500 

CC 012 76 SOIL Methylene Chloride 3 4 pg/kg BJ NA 8500 

CC 0/2 001 RE SOIL Methylene Chloride 3 2 pg/kg BJ NA 8500 

CC 0/2 007RE SOIL Methylene Chloride 3 4 pg/kg BJ NA 8500 

CC 0/2 011 RE SOIL Methylene Chloride 3 3 pg/kg BJ NA 8500 

CC 0/2 01 7RE SOIL Methylene Chloride 3 3 pg/kg BJ NA 8500 

CC 0/2 40 SOIL Methylene Chloride 3 3 pg/kg J NA 8500 

CC 012 44 SOIL Methylene Chloride 3 3 pg/kg J NA 8500 

CC 012 52 SOIL Methylene Chloride 3 2 pg/kg J NA 8500 

CC 0/2 65 SOIL Methylene Chloride 3 6 pg/kg J NA 8500 

CC 0/2 66 SOIL Methylene Chloride 3 2 pg/kg J NA 8500 

CC 0/2 74 SOIL Methylene Chloride 3 3 pg/kg J NA 8500 

CC 012 79 SOIL Methylene Chloride 3 3 pg/kg J NA 8500 

CC 0/2 107 SOIL Methylene Chloride 6 5 pg/kg J NA. 8500 

CC 0/2 138 SOIL Methylene Chloride 6 5 pg/kg I j . NA 8500 

CC 012 161 SOil Methylene Chloride 6 5 pg/kg J NA 8500 

CC 0/2 170 SOIL Methylene Chloride " 6 4 pg/kg J NA 8500 

CC 012 1 70 SOIL Methylene Chloride 6 5 pg/kg J NA 8500 

CC 0/2 170 SOIL Methylene Chloride 6 5 pg/kg J NA 8500 

CC 0/2 178 SOIL Methylene Chloride 6 4 pg/kg J NA 8500 

CC 012 187 SOIL Methylene Chloride 6 4 pg/kg J NA 8500 

CC 112 202 SOIL Methylene Chloride 6 3 pg/kg J NA 8500 

CC 012 209 SOIL Methylene Chloride 6 4 pg/kg J NA 8500 

CC 012 222 SOil Methylene Chloride 5 3 pg/kg J NA 8500 

0&0, EG&G Mound 
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Table 3.6. (page 3 of 3) 

- CC-0/2---070RE -- -SOIL-- Methylene-Chloride_ _ __ --.:3 __ 4 __ pg/kg _ J _____ NA _ __ _ _ ___ 8500 
r---------~----~--~---------1------+----+~~r-~~~~~==~~~==r---------
cc 0/2 071 RE SOIL Methylene Chloride 3 "4 pg/kg J 

cc 0/2 78 SOIL Naphthalene 6 8 pg/kg B 

cc 0/2 209 SOIL Naphthalene 6 6 pg/kg B 

cc 0/2 3 SOIL Naphthalene 0 pg/kg J 

cc 0/2 7 SOIL Naphthalene 0 pg/kg J 

cc 0/2 26 SOIL Naphthalene 0 pg/kg J 

cc 0/2 26 SOIL Naphthalene 0 pg/kg -J 

cc 0/2 92 SOIL Naphthalene 6 5 pg/kg J 

cc 0/2 32 SOIL Naphthlanene 0 1 pg/kg J 

cc 0/2 97 SOIL Toluene 6 76 pg/kg B 

cc 0/2 125 SOiL Toluene 6 62 pg/kg B 

cc 0/2 40 SOIL Toluene 3 pg/kg J 

cc 0/2 61 SOIL Toluene 3 pg/kg J 

cc 0/2- 65 SOIL Toluene 3 2 pg/kg J 

cc 0/2 70 S_OIL Toluene 3 2 pg/kg J 

cc .q/2 71 SOIL Toluene 3 pg/kg J 

cc 0/2 74 SOIL Toluene 3 pg/kg J 

cc 0/2 76 SOIL Toluene 3 3 pg/kg J 

cc -:0/2 182 SOIL Toluene 5 pg/kg J 

cc ,0/2 202 SOIL Toluene 6 2 pg/kg J 

cc ,112 202 SOIL Toluene· 6 2 pg/kg J 

CC 0/2 001 RE SOIL Toluene 3 pg/kg J 

CC 0/2 017RE SOIL Toluene 3 pg/kg J 

CC 012 065RE SOIL Toluene 3 2 pg/kg J 

CC 0/2 071RE SOIL Toluene 3 pg/kg J 

CC 0/2 141 RE SOIL Toluene 5 2 pg/kg J 

CC 0/2 170RE SOIL Toluene 6 3 pg/kg J 
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NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8500 

3100000 

3100000 

3100000 

3100000 

.3100000 

3100000 

3100000 

3100000 

16000000 

16000000 

16000000 

16000000 

16000000 

16000000 --

16000000 

16000000 

16000000 

16000000 

16000000 

16000000 

16000000 

16000000 

16000000 

16000000 
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mg/kg, respectively. The EPA Region Ill Risk Based Table values for methylene chloride and 

.Q naphthalene are 85,000 mg/kg and 3,100 mg/kg, respectively. 

~/ 

The potential presence of VOCs may effect waste disposal decisions on soils that may be remediated 

as part of the D&D of Building 21. For instance, samples from grids 97 and 125 that contain toluene 

compounds may also contain elevated thorium-232 activities above a yet to be determined cleanup 

goal. The impact that the presence of these compounds may have against the waste acceptance 

criteria was not evaluated, and is beyond the scope of this report. 

3.2.3.1 0. SVOCs 

The SVOCs with concentrations which exceed laboratory reporting limits can be basically classified 

as polyaromatic hydrocarbons (PAHs) and phthalates. Di-n-butylphthalate was identified in many of 

the laboratory blanks and is a common laboratory contaminant. Because di-n-butylphthalate was 

systematically present in the blanks, the parameter was not considered a valid indicator of site 

conditions. The remaining target analytes can be classified as PAHs and are present only in samples 

from grids 70 and 221. A comparison of PAH concentrations in the soil was made to the USEPA 

Region Ill Risk-Based Table and the Land-Ban requirements of 40 CFR 268. As shown in Table 3. 7, 

all soil samples with PAH concentrations which exceed the laboratory reporting limits fall below USEPA 

Region Ill Risk-Based Concentration Table values and/or the Land-Ban requirements of 40 CFR 268. 

There are no risk-based concentration levels or Land-Ban requirements established for· 

benzo(g,h,i)perylene and phenanthren~. 

The potential presence of SVOCs may effect waste disposal decisions on soils that may be remediated 

as part of the D&D of Building 21. For instance, samples from grids 70 and 221 that contain PAH 

compounds also contain elevated thorium-232 activities above the upper 95 percent sample tolerance 

limit expected of naturally occurring soils in the area of EG&G Mound. The impact that the presence 

of these compounds may have against the waste acceptance criteria was not evaluated and is beyond 

the scope of this report. 

0&0, EG&G Mound 
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Table 3. 7 .. Semi-Volatile Results Greater Than the Reporting Umit 

.·: ·_': . 

·.·.·•.· SampleU) · · · · s,;;:~e ••· ...•..• · Analyte N~ri;~ } · •.. R~~:~n~ Result 

CC 0/2 1 SOIL Di-n-Butylphthalate 390 730 pg/kg B NA NA 

- --- -- --- CC- 012 -3--· --SOIL-- Di-n·Butylphthalate- ----- ~380~- -1400. ,ug/kg - B--- -- --- -NA -------- __ NA--- _: ____________ _ 

-:···~. 

. ··-~----. 

cc 012 4 SOIL Di·n-Butylphthalate 370 1300 pg/kg B NA NA 

cc 0/2 17 SOIL Di-n-Butylphthalate 360 760 pg/kg 8 

cc 012 70 SOIL 8enzo(a)Anthracene 390 1000 pg/kg 

cc 012 70 SOIL Benzo(a)Pyrene 390 1000 JIQ/kg 

cc 0/2 70 SOIL Benzo(b)Fiuoranthene 390 900 JIQ/kg 

cc 012 70 SOIL Benzo(g,h,i)Perylene 390 900 JIQ/kg 

cc 012 70 SOIL Benzo(k)Fiuoranthene 390 930 pg/kg 

cc 012 70 SOIL Chrysane 390 1000 pg/kg 

cc 012 70 SOIL Fluoranthene 390 2000 pg/kg 

cc 0/2 70 SOIL lndeno(1,2,3-cd)Pyrene 390 660 pg/kg 

cc 012 70 SOIL Phenanthrene 390 1500 JIQ/kg 

cc 0/2 70 SOIL Pyrena 390 4000 JIQ/kg 

cc 0/2 86 SOIL Di-n-Butylphthalate 360 470 JJQ/kg B 

cc 0/2 87 SOIL Di-n-Butylphthalate 370 410 JJQ/kg B 

cc 012 90 SOIL Di-n-Butylphthalate 390 440 JJQ/kg B 

cc 0/2 97 SOIL Di-n-Butylphthalate 420 510 JJQ/kg B 

cc 012 102 SOIL Di-n-Butylphthalate 380 1200 JIQ/kg 8 

cc 012 111 SOIL Di-n-Butylphthalate 360 750 JIQ/kg 8 

cc 012 119 SOIL Di-n-Butylphthalate 390 490 pg/kg 8 

cc 0/2 120 SOIL Di-n-Butylphthalate 400 470 pg/kg B 

cc oii 125 SOIL Di-n-Butylphthalate 380 400 pg/kg B 

cc 012 170 SOIL Di-n-Butylphthalate 380 390 pg/kg B 

cc 012 187 SOIL Di~-n-Butylphthalate 390 620 pg/kg B 

cc 0/2 221 SOIL Oi-n-Butylphthalate 360 600 JJQ/kg 8 

cc 012 221 SOIL Pyrena 360 510 pg/kg 

cc 0/2 222 SOIL Di-n-Butylphthalate 380 440 JJQ/kg B 

CC 0/2 01 RE SOIL Di-n-Butylphthalate 390 700 pg/kg B 

CC 0/2 04RE SOIL Di-n-Butylphthalate 370 1200 pg/kg B 

CC 0/2 070RE SOIL Banzo(a)Anthracane 390 1000 JIQ/kg 

CC 0/2 070RE SOIL Benzo(a)Pyrene 390 1000 pg/kg 

CC 012 070RE SOIL Benzo(b)Fiuoranthene 390 1000 pg/kg 

CC 012 070RE . SOIL Benzo(g,h,i)Perylene 390 590 JIQ/kg 

CC 012 070RE SOIL Benzo(k)Fiuoranthene 390 950 JIQ/kg 

CC 012 070RE SOIL Chrysene 390 980 pg/kg 

CC 012 070RE SOIL Fluoranthene 390 1800 pg/kg . 

CC 0/2 070RE SOIL lndeno(1,2,3-cd)Pyrene 390 500 JJQ/kg 

CC 0/2 070RE SOIL Phenanthrene 390 1600 JIQ/kg 

CC 0/2 070RE SOIL Pyrena 390 3700 JIQ/kg 

CC 012 178RE SOIL Di-n-Butylphthalate 370 1200 JJQ/kg B 

CC 012 221 RE SOIL Benzo(g,h,i)Perylene 360 600 Jig/kg 

CC 0/2 221 RE SOIL Di-n-Butylphthalate 360 600 JJg/kg B 

CC 012 221 RE SOIL Pyrena 360 480 Jig/kg 

D&D, EG&G Mound Bldg. 21 and Surrounding Soils Investigation Data Report 
June 1995 

MOUN06\M6821CR5.WP3 7/5/95 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 
Total + 

Sample 10 Isotope Result Error Error MDA Unit 
CC0/1 (106) AM-241 0.17 0.08 0.26 0.14 PCI/G 
CC0/2(124) AM-241 38.30 3.94 42.24 0.00 PCI/G 
CC0/2(1241 AM-241 38.40 3.90 42.30 0.00 PCI/G 
NE0/1 (119) AM-241 0.31 0.16 0.47 0.00 PCI/G 
NEO/J t125l -- _____ AM-24J ___ Q.~2 __ -- - (),_QL__ -- __ Q.3_! 0.00 PCI/G ---------- --·-- --
NE0/2(097) AM-241 0.44 0.33 0.77 0.00 PCI/G 
NE1/1 (074) AM-241 0.18 0.10 0.28 0.17 PCI/G 
NW0/1(084) AM-241 1.36 0.37 1.73 0.00 PCI/G 
NW0/1(092) AM-241 0.83 0.47 1.31 0.00 PCI/G 
NW0/1 (102) AM-241 0.44 0.29 0.73 0.00 PCI/G 
NW0/1(124) AM-241 0.42 0.17 0.58 0.00 PCI/G 
NW0/2(084) AM-241 1.26 0.36 1.62 0.00 PCI/G 
SE0/1(0271 AM-241 0.02 0.06 0.08. -~00 PCIIG 

SE0/1 (106) AM-241 0., 1 0.11 0.22 . 0.00 PCI/G 
SE0/2(052) AM-241 0.29 0.18 0.47 0.28 PCI/G 
SE0/2(106) AM-241 0.56 0.20 0.76 0.00 PCI/G 
SW0/1 (124) AM-241· , .81 0.25- 2.06 .. · o.oo· PCI/G 
SW0/2(097) AM-241 0.85 0.18 -1.03 -- 0.00 PCI/G --

SW0/2(124) AM-241 0.23 0.25 . 0.47 0.00 PCI/G 
CC0/2(091) BI-210M 0.07 0.04 0.11 0.07 PCI/G 
SE0/1 (076) BI-210M -0.01 0.01 .· 0.02 . - . 0.00 PCI/G 
CC0/1 (001) CS-137DA 0.32 0.05 0.37 .·. ·o.oo PCI!G 
CC0/1(003) CS-137DA 0.54 0.07 0.61 0.00 PCI/G 
CC0/1(004) CS-137DA 0.12 0.03 0.15 0.00 PCI/G 
CC0/1(007) CS-137DA O.l;:s 0.03 U.lt;; . 0.00 PCI/G 
CC0/1(009) CS-137DA 0.12 0.04 0:16 0.00 PCI/G 

CC0/1 (011) CS-1370A 0.34 0.07 0.40 0.00 PCI/G 
CC0/1 (017) CS-137DA 0.27 0.05 0.33 0.00 PCI/G 
CC0/1(026) CS-137DA 0.14 0.04 0.17 0.00 .PCI/G 

lfO?B) CS-137DA .0.04 0.02 0.06 0.04 PCI/G 
CC0/1(031) CS-137DA 0.80 0.11 0.91 0.00 PCI/G 
CC0/1 (040) CS-137DA 0.15 0.05 0.21 0.00 PCI!G 
CC0/1(044) · CS-137DA 0.08 0.02 ·0.10 0.00 PCI/G 
CC0/1(047) CS-137DA 0.16 0.05 0.20 0.00 PCI/G 
CC0/1{047) CS-137DA 0.19 0.05 0.24 0.00 PCI/G 
CC0/1 (052) CS-137DA 0.03 0.01 0.04 0.03 PCI/G 
CC0/1(054) CS-137DA 0.13 0.07 0.20 .0.00 PCI/G .. 
CC0/1 (066) CS-137DA 0.26 0.06 0.31 0.00 PCI/G 
CC0/1 (070) CS-137DA 0.63 0.09 0.72 0.00 PCI/G 
CC0/1 (071) CS-137DA 0.06 0.04 0.09 0.00 PCI/G 
CC0/1(074) CS-137DA 0.44 0.06 0.50. 0.00 PCI/G 
CC0/1(076) CS-137DA 0.19 0.04 0.22 0.00 PCI/G 
CC0/1 (078) CS-137DA 0.07 0.04 0.10 0.06 PCI/G 
CC0/1 (079) CS-137DA 0.48. 0.07 0.55 0.00 PC JIG 
CC0/1 (079) CS-1370A 0.51 0.07 0.58 0.00 PCI/G 
CC0/1 (083) CS-137DA 0.26 0.05 . 0.31 0.00 PCI/G 
CC0/11087) CS-137DA 0.10 0.05 0.15 0.00 PCI/G 
CC0/1 (090) CS-1370A 0.37 0.06 0.43 0.00 PCI/G 
CC0/1(090) CS-137DA 0.38 0.07 0.45 0.00 PCI/G 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 
Total + 

~ Sample JD Isotope Result Error Error MDA Unit 
!"" -' 

· .. ::.=· -
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CC0/1 (097) CS-137DA 0.19 0.05 0.25 0.00 PCI/G 
CC0/1 (106) CS-137DA 0.35 0.06 0.41 o:oo PCI/G 

CC0/1 (108) CS-137DA 0.12 0.05 0.17 0.09 PCI/G 

CC0/1 (118) CS-1370A 0.12 0.05. 0.17 0.09 PCI/G 

CC0/1 (119) CS--137DA 0.12 0.06 0.18 0.00 PCI/G 

CC0/1 (138) CS-137DA 0.15 0.04 0.19 0.00 PCI/G 

CC0/1 (148) CS-137DA 0.15 0.07 0.21 0.00 PCI/G 

CC0/1 (1611 CS-137DA 0.14 0.03 0.18 0.00 PCI/G 

CC0/1 (170) CS-137DA 0.17 0.03 ·o.2o 0.00 -PCI/G 

CC0/1 (178) CS-137DA 0.07 0.06 0.13 0.00 PCI/G 

CC0/1 (182) CS-137DA 0.04 0.02 0.06 0.00 PCI/G 

CC0/1 (1961 CS-137DA 0.15 0.04 0.18 0.00 ·PCI/G 

CC0/1 (202) CS-137DA 0.07 0.03 0.10 0.00 .. PCI/G 

CC0/1 (231) CS-1370A 0.05 0.03 0.09· 0.00 PCI/G 

CC0/2(001) CS-1370A 0.30 0.05 0.35 0.00 PCI/G 

CC0/2(003) CS-137DA 0.05. 0.03 0.08 0.05 PCI/G 

CC0/2(004) CS-137DA . 0.09 . 0.03 .0~12 0.00 PCI/G 

CC0/2(007) CS-1370A 0.07 0.02 0.10 0.00 PCI/G 

CC0/2(007) CS-1370A 0.09 0.03 .0.12 0.00 PCI/G 

CC0/2(009) CS-137DA 0.10 0.04 0.13 0.00 PCI/G 

CC0/2(011) CS ... 1370A. 0.15-. . 0.04 0.19 . 0.00 PCI/G 

CC0/2(017) CS-137DA 0.14 0.04 0.18 0.00 PCI/G 

CC0/2(0261 CS-137DA 0.05 0.02 0.07 0.04 PCI/G 

CC0/2(031) CS-137DA 1.15 0.15 1.30 .· 0.00. PCI/G 

CC0/2(040) CS-137DA 0.02 0~03 0.06- 0.00 -PCI/G · 

CC0/2(044) CS-1370A 0.23 .0.06 0.29 0.00 PCI/G 

CC0/2(047) CS-137DA 0.04 0.05 0.09 0.00 PCI/G 

CC0/2(052) CS-137DA 0.56 0.08 ·0.63. 0.00 PCI/G 

CC0/2(061) CS-137DA 0.57 0.09 0.66 0.00 ·pclfG 

CC0/2(065) CS-137DA 0.05 0.02 0.07 0.04 PCI/G 

CC0/2(066) CS-137DA 0.37 0.06 0.43 0.00. PCI/G 

CC0/2(070) CS-137DA 0.12 0.04 . 0.16 0.00 PCI/G 

CC0/2(071) CS-137DA 0.07 0.04 0.11 0.00 PCI/G 

CC0/2(071) CS-137DA 0.09 0.03 0.12 0.00 PCI/G 

CC0/2(0741 CS-1370A 0.18 0.05 0.23 0.00 PCI/G 

CC0/2(078) CS-137DA · 0.19 0.08 0.26 . 0.13 PCI/G 

CC0/2(078) CS-137DA 0.32 0.06 0.38 0.00 PCI/G 

CC0/2(079) CS-137DA 0.15 0.03 0.18 0.00 PCI/G 

CC0/2(083) CS-137DA 0.12 0.05 0.17 0.00 PCI/G 

CC0/2(084) CS-137DA 0.05 0.03 0.08 0.05 PCI/G 

CC0/2(087) cs..-137DA 0.07 0.02 0.09 0.00 PCI/G 

CC0/2(090) CS-137DA 0.56 0.08 0.64 0.00 PCI/G 

CC0/2(091) CS-137DA 0.13 0.07 0.19 0.00 PCI/G 

CC0/2(092) CS-137DA 0.05 0.03 ... 0.08 0.00 . PCIIG 

CC0/2(100) CS-137DA 0.08 0.04. 0.12 0.07 PCI/G 

CC0/2(102) CS-1370A 0.27 0.10 0.37 0.00 PCI/G 

CC0/2(106) CS-137DA 0.14 0.04 0.17 0.00 PCI/G 

CC0/2(107) · CS-137DA 0.32. 0.07 0.38 0.00 PCI/G 
CC0/2(108). CS-137DA 0.14 0.04 0.18 0.00 PCI/G 
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A.11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 

Total + 

~ 
::--~;."j:; 

Sample JO Isotope Result Error Error MDA Unit 

CC0/2(119) CS-137DA 0.17 0.06 0.22 0.00 PC JIG 

CC0/2(120) CS-137DA 0.17 0.07 0.24 0.00 PC JIG 

CC0/2(124) CS-137DA 0.05 0.02 0.07 0.04 PCI/G 

CC0/2(141) cs~137DA 0.14 .0.04 0.19 0.00 PCI/G 

- CC0/2(148)~ - -- CS;'137DA- . --0.08~. --- .0.04 ~-. - __ 0.12 --- _Q.OO _ .J~CJlG __ . 

CC0/2(161) CS-137DA 0.16 0.04 0.20 0.00 PCI/G 

CC0/2(170) CS-137DA 0.11 0.03 0.14 0.00 PC JIG 

CC0/2(182) CS-137DA 0.08 0.02 0.11 0.00 PCI/G 

CC0/2(209) CS-137DA 0.11 0.06 0.17 0.00 PC JIG 

CC0/2(222) CS-1370A 0.09 0.04 0.13 0.00 PCI/G 

CC0/2(231) CS-1370A 0.09 0.04 0.13 0.00 PCI/G 

CC1/1 (070) C5-1370A 0.34 0.06 0.40. 0.00 PCI/G 

NE0/1 (001 l CS-1370A 0.23 0.05 0.27 0.00 PCI/G 

NE0/1 (003) CS-1370A 0.32 0.05 0.37 0.00 PC JIG 

NE0/1 (007) CS-1370A . 0.23 0.05· 0.27 0.00 PCI/G 

NE0/1 (009) CS-1370A 0.35 0.05 0.40 0.00 -. · PCI/G, · 
•. 

NE0/1 (011) CS-1370A 0.31 0.05 0.36 0.00 PCI/G 

NE0/1 (015) CS-1370A 0.31 0.05 0.35 0.00 PCI/G 

NE0/1(017) CS-1370A 0.34 0.06. .0.40 0.00 PCI/G .. 

NE0/1 (026) . ···· cs~r37DA 0.41 . 0.06. 0.47 o;oo ·PCI/G ·•·•·•. 
NE0/1(027) CS-1370A 0.13 0.04 0.17 0.00- PCIIG 

NE0/1 (028) CS-1370A 0.16 0.05 0.21 o.oo· PCI/G 

NE0/1 (032) CS-1370A 0.08 0.04 0.12 0.00 PCI/G 

NE0/1 (040) CS-1370A 0.05 0.02 0.07 0.04 PCIIG 

NE0/1 (047) CS-1370A 0.18 0.05 0.22 0.00 PCI/G 

NE0/1 (053) CS-1370A 0.16 0.05. 0.20 0.00 PCI/G 

NE0/1(054) cs~J37DA 0.07. 0.03 0.10 ·0.05 PCIIG 

NE0/1(061). ·cs~137DA 0.35 0.06 0.42 0.00 PCIIG 

NE0/1 (061) CS-1370A 0.35 0.07 0.42 0.00 PCI/G 

NE0/1 (065) CS-1370A 0.20 0.06 0.27 0.00 PCIIG 

NE0/1(066) CS-1370A 0.66 0.09 0.75 0.00 . PCIIG 

NE0/1 (070) CS-1370A 0.28 0.05 0.32 0.00 PCI/G 

NE0/1 (071) CS-137DA 0.12 0.04 0.16 0.00 PC JIG 

NE0/1(074) CS-1370A 0.22 0.04 0.27 0.00 PCI/G 

NE0/1 (076) CS-137DA 0.29 0.06 0.35 0.00 PCI/G 

NE0/1 (078) CS-1370A 0.04 0.03 0.08 .. ·o.oo PCI/G 

NE0/1 (079) CS-1370A 0.54 0.07 0.62 0.00 PCIIG 

NE0/1 (087) CS-1370A 0.07 0.03 0.10 0.06 PCI/G 

NE0/1(090) CS-1370A .. 0~28 0.0~ 0.34 0.00 PCI/G 
. ~ ... -

NE0/1(090) · .CS-1370A 0.30 0.07 0.37 ·o.oo PCIIG 

NE0/1 (097) . CS-1370A 0.43 0.07 0.50 0.00 PCI/G 

NE0/1 (107) CS-1370A 0.28 0.06 0.35 0.00 PCIIG 

NE0/1 (118) CS-1370A 0.22 0.09 0.32. 0.00. PCI/G 

NE0/1 (1 19) CS-137DA 0.11 0.04 0.16 0.00 .PCI/G .. 

NE0/1 (120) CS-1370A 0.03 0.01 0.04 0.03 PC JIG 

-... ·. ~ 
NE0/1 (1 25) CS-137DA 0.07 0.02 0.09 0.00 PC JIG 

NE0/1 (138) CS-1370A 0.03 0.01 0.04 0.02 PCIIG 

NE0/1 (141) CS-137DA 0.06 0.04 0.10 0.00 PCIIG 

NE0/1(151) CS-1370A 0.06 0.02 0.08 0.04 PCIIG 

Page 3 



:23 

.: '.~~-:-~ .. 
.\~.·;·_ .. \'. 

A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 

Total + 
Sample 10 Isotope Result Error Error MD~ Unit 

NE0/1 (161 I CS-137DA 0.07 0.03 0.10 0.00 PCI/G 

NE0/1 (1821 CS-137DA 0.09 0.03 0.12 0.00 PCI/G 

NE0/1 (1 87) CS-137DA 0.06 0.03 ·0.09 0.00 PCI/G 

NE0/1 (2021 CS-137DA 0.03 0.02 0.06 0.00 PCI/G 

NE0/1 (209) cs:137DA 0.10 0.04 0.13 0.00 PCI/G 

NE0/1 (209) CS-137DA 0.11 0.04 0.15 0.00 PCI/G 

NE0/1 (23 1) . CS-137DA 0.05 0.02 0.07 0.00 PCI/G 

NE0/2(001) CS-137DA 0.21 0.05 0.26 0.00 PCI/G 

NE0/2(0031 CS-137DA 0.06 0.02 0.08 0.05 PCI/G 

NE0/2(01 1) CS-1370A 0.22 0.05 0.27 0.00 PCI/G 

NE0/2(015) CS-137DA 0.31 0.05 0.36 0.00 PCI/G 

NE0/2(0171 CS-137DA 0.09 0.04 0.12 0.00 PCI/G 

NE0/2(023) CS-137DA 0.85 0.12 0.96 0.00 PCI/G 

NE0/2(026) CS-137DA 0.21 0.05 0.26 0.00 PCIIG 

NE0/2(026) CS.:137DA . 0.23 0.05 ·0.28 0.00 PCIIG 

NE0/2(027) CS-137DA 0.18 0.05 0.23 0.00 PCI/G 

NE0/2(028) CS-137DA 0.13 0.05 0.18 0.00 PCI/G 

NE0/2(032) CS-137DA 0.19 0.06 0.25 0.00 PCI/G 

NE0/2(047) · CS-1370A .· 0.56' ~o.o8.•·- · . -._.0.64 ... 0.00 PCI/G .. 

NE0/2(053) CS-1370A 0.20 0.05 0.25 0.00 PCI/G 

NE0/2(054) CS-1370A 0.36 0.06 0.42 0.00 PCI/G 

NE0/2(054) CS-137DA 0.40 0.07. 0.47 0.00 PCI/G 

NE0/21061) CS-137DA 0.11 0.04 . 0.15 0.00 PCI/G 

NE0/2(065) CS-137DA 0.07 0.04 0.11 0.00 PCI/G 

NE0/2(066) CS-137DA 0.24 0.04 0.29 0.00 PCI/G 

NE0/2(071) · CS-137DA 0.13 0.03 0.16 0.00 PCI/G 

NE0/210741 . -cs-137DA 0.15 0.03 0.18 0.00 PCI/G 

NE0/2(076) CS-1370A- 0.23 0.05 0.28 0.00 PCI/G 

NE0/2(078) CS-1370A ... . 0.05 . 0.03 0.08 0.00 PCI/G 

NE0/2(079) CS-1370A 0.28 0.05 0.34. 0.00 ·pci/G 

NE0/2(090) · CS-1370A 0.28 0.06 0.34 0.00 PCI/G 

NE0/21097) CS-1370A 0.22 0.06 0.28 0.00 PCI/G 

NE0/2(1071 CS-137DA 0.25 0.05 0.30 0.00 PCI/G 

NE0/2(1 18) CS-1370A 0.26 0.07 0.33 o.oo PCI/G 

NE0/211 1 9) CS-1370A 0.08 0.04 o:11 0.00 PCI/G 

NE0/2(141) CS-1370A 0.48 0.08 0.57 0.00 PCI/G 

NE0/2(148) CS-1370A 0.08 0.03 0.11 0.00 PCI/G 

NE0/2!2021 CS-1370A 0.10 0.04 0.14 0.06 PCIIG 

NE1/1 (074) CS-1370A 0.18 0.05 6.23 0.00 PCI/G 

NE1 /1 (178) CS-137DA· . 0.04 0.03 0.07 0.00 PCI/G 

NE1/2(023) CS-137DA 0.88 0.12 1.00 0.00 PCI/G 

NW0/1(001) CS-1370A 0.04 0.02 ·o.o7 0.00 PCI/G 

NW0/1 (017) CS-137DA 0.10 0.05 0.15. 0.00 PCI/G · 

NW0/1(023) CS-1370A 0.07 0.04 0.11 0.00 PCI/G 

NW0/1(023) CS-137DA 0.09 0.05 0.14 0.00 PCI/G 

NW0/1(026) CS-1370A ·o.o5 0.02 -0.07 0.04 PCI/G 

NW0/1(028) CS-1370A 0.31 0.06 0.37 0.00 PCI/G .. 

NW0/1(040) CS-1370A 0.15 0.05 0.19 0.00 PCIIG 

NW0/1(047) CS-1370A 0.07 0.03 0.09 0.05 PCI/G 
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Result 
Total + 

Sample 10 Isotope Result Error Error MDA Unit 
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• • • • . • •• . 
NW0/1 (061) CS-137DA 0.10 0.04 0.13 0.00 PCI/G 

NW0/1(074) CS-137DA 0.58 0.08 0.66 0.00 PCI/G 

NW0/1(078) cs~137DA 0.18 0.03 0.22 0.00 PC JIG 

NW0/1 (079) · - CS--137DA --0.09 - :0.03- -0.12 -0.06 -- J;JCJIG-

NW0/1(087) CS-137DA 0.31 0.06 0.38 0.00 PC JIG 

NW0/1(092) CS-137DA 0.12 0.06 0.18 0.00 PC JIG 

NW0/1(097) CS-137DA 0.23 0.06 0.28 0.00 PCI/G 

NW0/1(100) CS-137DA 0.07 0.03 0.10 0.06 PCI/G 

NW0/1(102) CS-137DA 0.11 0.05 0~17 0.09 PC JIG 

NW0/1(107) ·cs-137DA 0.15 0.04 0.19 0.00 PCI/G 

NW0/1 (124) CS-137DA 0.02 0.02 0.04 0.00 PCI/G 

NW0/1(141 l CS-137DA 0;16 0.06 0.22 0.00 PC JIG 

NW0/1(141) CS-137DA 0.19 0.09- .-0.28 0.00 PCI/G 

NW0/1{148) CS-137DA 0.08 0.03 0.10 0.05 PC JIG 

NW0/1(148) CS-137DA 0.08 0.04 0.12 0.00 PC JIG 

NW0/1(151) CS-137DA 0.07 · .• ·o.o2. 
. .... 

.. _0.09 0.04 PCI/G 

NW0/1 (170) . CS-137DA 0.05. 0.03 0.07 0.00 PC JIG 

NW0/1 (178) CS-137DA 0.08 0.05 _0.13 0.00 PCI/G 

NW0/1(182) CS-137DA 0.07 0.04 0.11 0.00 PC JIG 

NW0/1(196) CS-137DA 0.24 0.05 0.29. 0.00 PCI/G 

N.W0/1 (202) CS-137DA 0.07 0.03. 0.10 0.00 PC JIG 

NW0/1(209) CS-137DA 0.07 0.02 0.09 0.00 PC JIG 

NW0/2(001) CS-137DA 0.13 0.03 0.17 0.00 PC JIG 

~W0/2(001) CS-137DA 0.16 .· 0.04 0.20 0.00 PC JIG 

~W0/2(023) CS-137DA · 0.09 0.04 0.13 0.00 PCI/G 

~W0/2(028) CS-137DA 0.14 0.05 0.18 0.00 PC JIG 

Nwot2C040l --€S-137DA 0.05 0.06 0.11 0.00 PC JIG 

~W0/2(04 71 · CS-137DA 0.06. 0.06 0.12 0.00 PC JIG 

~W0/2(052) CS-137DA 0.36 0.06 0.42 0.00 PCI/G 

NW0/2(054) CS-137DA 0.10 0.03 0.13 0.00 PC JIG 

~W0/2(0741 CS-1370A 0.43 0.06 0.49 0.00 PCI/G 

NW0/2(078). CS-1370A 0.06 0.03 0.09 .0.00 PCI/G. 

NW0/2(079) CS-137DA 0.09 0.03 0.12 0.00 PC JIG 

NW0/2(084) CS-137DA 0.08 0.03 0.11 0.06 PC JIG 

NW0/2(0871 CS-137DA 0.03 0.03 0.06 0.00 PCI/G 

NW0/2(091) · CS-1370A 0.05 0.02 0.08 0.04 PCI/G. 

NW0/2(097) CS-1370A 0.08 0.03 0.11 0.00 PCI/G 

NW0/2(100) CS-1370A 0.06 0.06 0.11 0.00 PC JIG 

NW0/2(118) CS-137DA 0.10 0.04 0.15 0.00 PCI/G 

NW0/2(138) . < CS-1370A 0.45 0.08 0.52 0.00 PC JIG 

NW0/2(141) CS-137DA 0.09 0.04 0.14 0.00 PC JIG 

NW0/2(161 l CS-137DA 0.09 0.03 0.12 0.05 PCI/G 

NW0/2(170) CS-137DA 0.12 0.04 0.17 0.00 PCI/G 

NW0/2(182) CS-1370A 0.05 0.03 0.08 0.00 PC JIG 

NW0/2(202) CS-1370A 0.06 0.02 0.09 0.05 PC JIG 

NW1/1 (023) CS-1370A 0.20 0.06 0.25 0.00 PCI/G 

NW1/1 (0521 CS-1370A 0.14 0.05 0.19 0.00 PCI/G 

~W1!1(061) CS-1370A. 0.18 0.05 0.23 0.00 PC JIG 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

.. Result 
Total + 

Sample 10 Isotope Result - Error Error MDA Unit 

NW1/1 (138) CS-1370A 0.28 0.05 0.34 0.00 PCI/G 

NW1/1(141) CS-1370A 0.24 0.08 0.33 0.00 PCI/G 

NW1/1(148) CS-1370A 0.22 0.05 0.26 0.00 PCI/G 

ISE0/1 (001 l (.;S-1370A U.43 0.~6 0.50 0.00 PCI/G 

SE0/1(006) CS-i370A 0.15 0.04 0.18 0.00 PCI/G 

SE0/1 (007) CS-1370A 0.57 0.08 0.65 0.00 PCI/G 

SE0/1(009) CS-1370A 0.19 0.04 0.23 0.00 PCI/G 

SE0/1 (017) CS-1370A. 0.21 0.04· 0.25 0.00 PCI/G 

SE0/1 (026) CS-1370A 0.11 0.03 0.14 0.00 PCI/G 

SE0/1(027) CS-1370A 0.07 0.03 0.10 0.00 PCI/G 

SE0/1 (031 l CS-1370A 0.10 0.03 0.13 0.00 PCI/G 

SE0/1(032) CS-1370A 0.19 0.04 0.23 0.00 PCI/G 

SE0/1 (040) CS-137DA 0.09 0.03 0.12 0.00 PCI/G 

SE0/1(044) CS-137DA 0.14 0.05 0.20 0.00 PCI/G 

SE0/1 (061) CS-137DA 0.08 0.03 0.11 0.00 PCI/G 

SE0/1 1065) . CS-137DA 0.09. 0.03. 0.13 0.00 PCI/G 

SE0/1(076) CS-137DA 0.18 0.03 0.21 0.00 PCI/G 

SE0/1 (083) CS-i37DA 0.13 0.04 0.17 0.00 PCI/G 

SE0/1 (087) CS-137DA 0.30 0.06 .0.35 0.00 PCI/G 

SE0/1 (090) CS-137DA 0.03 0.01 .:.•··· -o~04 · 0.03. PCI/G·· 

SE0/1 (097) CS-137DA 0.30 0.06- 0.36 0.00 PCI/G · 

SE0/1 (106) CS-137DA 0.08 0.02 0.11 0.00 PCIIG 

SE0/1 (1 1 8) CS-137DA 0.25 0.08 0.33 0.00 PCI/G 

SE0/1(141) CS-137DA 0.16 0.04. 
.. 

0.19 . 0.00 PCI/G 

SE0/1 (148) CS-137DA 0.11 0.04 0.14 0.00 PCIIG 

SE0/1 (151) CS-137DA 0.12 0.07 0.18 0.00 PCI/G 

SE0/1 (161) CS-137DA 0.26 0.05 0.31 0.00. PCI/G 

SE0/1(161) CS-137DA 0.30 0.05 .. 0.35 0.00 PCI/G 

SE0/1 (196) · CS-137DA· 0.15 0.04 0.19 0.00 PCI/G 

SE0/1 (231) CS-137DA 0.05 0.02 0.08 0.00 PCIIG -
SE0/2(001) · CS-137DA 0.22 0.05 0.27 0.00 PCI/G 

SE0/2(007) . CS-137DA 0.15 0.04 0.19 .· 0.00 ·PCI/G 

SE0/2(017) CS-137DA 0.19 0.05 0.24 0.00 PCI/G 

SE0/2(027) CS-137DA 0.49 0.07 0.56 0.00 PCI/G 

SE0/2(031) CS-137DA 0.07 0.02 0.09 0.00 PCI/G 

SE0/2(031) cs~137DA 0.18 0.04 0.22 0.00 PCI/G 

SE0/2(032) CS-137DA 0.35 0.06 0.41 0.00 PCI/G 

SE0/2(040) CS-137DA 0.17 0.05 0.22 0.00 PCI/G 

SE0/2(044) CS-137DA 0.11 0.04 0.15 0.00 PCIIG 

SE0/2(052) · CS-137DA 0.60 0.09 0.69 0.00 PCI/G 

SE0/2(061) . CS-137DA 0.31 0.07 0~38 . ·0.00 PCI/G 

SE0/2(065) CS-137DA 0.18 0.04 0.22 0.00 PCI/G 

SE0/2(087) CS-137DA 0.16 0.05 0.20 0.00 PCI/G 

SE0/2(090) CS-137DA 0.48 0.09 0.57 0.00 PCI/G 

SE0/2(107) CS-137DA 0.15 0.04 . 0.19 0.00 PCI/G 

SE0/2(1 1 8) CS-137DA 0.12 0.03 0.16 0.00 PCI/G 
· ... ! 

:~s;: SE0/2(138) CS-137DA 0.55 0.08 0.62 0.00 PCI/G 

SE0/2(141) CS-137DA 0.12 0.04 0.15 . 0.00 PCI/G 

SE0/2(148) CS-137DA 0.05 0.03 0.07 0.00 PCIIG 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 

Total + 

0,_ 
Sample 10 Isotope Result Error Error MDA Unit 

SE0/2(161 I CS-137DA 0.06 0.04 0.10 0.00 PCI/G 
SE0/2(178) CS-1370A 0.22 0.04 0.26 0.00 PCI/G 
SE0/2(196) CS-137DA 0.11 0.04 .0.15 0.00 PCI/G 

~ SE0/3(052) CS-137DA 0.10 0.05 .0.14 0.00 PCI/G 

---- _SE HHQ161 _____ J:_S-i 3'lD_A ___ 0.2L __ -~ _OJ)~ ______ __ 0.,_32 ____ Q_&O --~CllG __ 
SE1/1 (083) CS-137DA 0.05 0.05 0.09 0.00 PCI/G 
SW0/1(026) CS-137DA 0.34 0.06 0.40 0.00 PCI/G 
SW0/1(047) CS-137DA 0.12 0.04 0.16 0.00 PCI/G 
SW0/1(047) CS-137DA 0.14 0.05 0.19 0.00 PCI/G 
SW0/1(0611 CS-137DA 0.24 0.06 0.30 0.00 PCI/G 

ISW0/1 l074l CS-137DA 0.25 0.06 0.31 0.00 PCI/G 
SW0/1(097) CS-137DA 0.22 0.05 0.27 0.00 PCI/G 
SW0/1 (124) CS-137DA 0.05 0.02 0.06 0.00 PCI/G 
SW0/1 (141) CS-137DA 0.05 0.02 0.06 0.00 PCI/G 

.. 
SW0/1 (148) -CS-137DA · 0.07 0.03 0.09 0.00 PCI/G 
SW0/1(182) CS-137DA 0.02 0.02 0.04 0.00 · PCI/G 
SW0/1 (185) CS-137DA 0.68 0.09 0.77 0.00 PCI/G 
SW0/11196) CS-137DA 0.19 0.05 0.24 0.00 PCI/G 
SW0/1(202) CS-137DA 0.04 0.02 .•.. . _.0.06 . 

.. 

0.04 PCI/G 
SW0/1 (221) cs.:137DA .0.28 0.06 .. . 0~34 .. . 0.00 PCI/G 

. -· - CS-137DA 0.20 0.05 0.25 0.00. PCI/G 
-

• SW0/2(047) CS-137DA 0.18 0.05 0.23 0.00 PCI/G 
SW0/2(061) CS-137DA 0.15 0.04 0.19. 0.00 PCI/G 
SW0/2(074) CS-137DA . 0.14 . 0.05 0.20 0.00 PCI/G 

·;,_1 SW0/2(148) CS-137DA 0.08 0.04 0.12 0.00 PCI/G 
SW0/2(148) CS-137DA 0.08 0.06 0.14 0.00 PCI/G 
SW0/2(178) CS-137DA 0.15 0.05 0.20 0.00 PCI/G 

;.1· 

SW0/2(178) CS-137DA 0.16 0.04. 0.20 0.00 PCI/G 
SW0/2(182) CS-137DA 0.11 0.05 0.16 0.00 PCI/G 
SW0/2(202) CS-137DA 0.11 0.04 0.16 0.00 PCI/G 
SW0/21202) CS-137DA 0.15 0.04 0.19 0.00 PCI/G 
CC0/1(017) EU-152 0.09 0.05 0.13 . 0.08 PCI/G 
CC0/21083) EU-152 0.10 0.06 0.15 0.10 PCI/G 
NE0/1 (090) EU-154 0.20 0.08 0.28 0.16 PCI/G 
SE0/1 (076) EU-154 0.01. 0.05 0.05 0.00 ·PCI/G 
NW0/2(124) K-40 16.10 1.84 17.94 0.00 PCI/G 
CC0/1 (001) RA-224DA 1.42 0.16 1.58 0.00 PCI/G 
CC0/1(003) RA-224DA 1.31 0.15 1.46 0.00 PCI/G 
CC0/1(004) RA-224DA 0.67 0.08 0.75 0.00 PCI/G 
CC0/1(007) .RA-224DA 0.49 0.06 0.56 0.00 PCI/G 
CC0/1(0091 RA-224DA 1.28 0.15 1.43 0.00 PCI/G 
CC0/1 (011 l RA-224DA 1.28 0.15 1.43 0.00 PCI/G 
CC0/1(017) RA-224DA 1.17 0.13 1.30 0.00 PCI/G 
CC0/1(026) ·RA~224DA 1.28 0.15 1.43 0.00 .PCI/G 
CC0/1(0281 RA-224DA 1.13 0.15 1.28 0.00 PCI/G 
CC0/1(028) RA-224DA 1.23 0.15 1.38 0.00 PCI/G 
CC0/1(031) RA-224DA 5:15 0.53 5.68 . 0.00 PCI/G 
CC0/1 (032) RA-224DA 1.07 ·.0.13 1.20 0.00 PCI/G 
CC0/1(040) RA-224DA 2.79 0.29 3.08 0.00 PCI/G 
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A. 1 1 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result .. 

Total + .. 

Sample JD Isotope Result Error Error MDA Unit 
-

CC0/1(044) RA-224DA 0.49 0.06 0.55 0.00 PCI/G 

CC0/1 (047) RA-224DA 1.05 0.14 1.19 0.00 PCI/G 

CC0/1 (047) RA-224DA 1.15 0.14 1.29 0.00 PCI/G 

CC0/1 (052) RA-224DA 0.38 0.06 0.43 0.00 PCI/G 

CC0/1 (0531 RA-224DA 1.05 0.13 1.18 0.00 PCI/G 

CC0/1(054) RA-224DA 1.19 0.14 -1.33 0.00 PCI/G 

CC0/1 (061) RA-224DA 0.15 0.04 0.19 0.00 PCI/G 
CC0/1 (065) RA-224DA- 0.46 0.07 0.53 0.00 PCI/G 

CC0/1 (066) RA-224DA 1.22 0.15 1.37 0.00 PCI/G 

CC0/1 (070) RA-224DA 4.43 0.46 4.89 0.00 PCI/G 

CC0/1(071) RA-224DA 0.85 0.10 0.95 0.00 PCI/G 

lcco/110741 RA-224DA 0.99 0.12 1.11 0.00 PCI/G 

CC0/1(076) RA-224DA 0.36 0.05 0.41 0.00 PCI/G 

CC0/1 (078) RA-224DA 23.60 2.37 25.97 0.00 PCI/G 

CC0/1(079) ·.-.RA-224DA 0.93 •.. · 0.11 1.04 ·. 0.00 . PCI/G 

CC0/1(079) RA-224DA 0.94 0.11 1.05 0.00 PCI/G 

CC0/1 (083) RA-224DA 2.91 0.31 3.22 0.00 PCI/G 

CC0/1(084) RA-224DA 0.42 0.07. 0.49 -0.00 PCI/G 

CC0/1(086) ·-RA-224DA . '1.59 0.18 ;"1 ~7_7 .· .• .. o.oo _.PCI/G 

CC0/1(086) RA-224DA 1.62 0.18 1.80 0.00 PCI/G 

CC0/1 (087) RA-224DA 0.94 0.11 1.05 0.00 PCI/G 

CC0/1(090) RA-224DA 2.37 0.25 2.62 ·o.oo PCI/G 

CC0/1 (090) RA-224DA 2.54 0.27 2.81 0.00 PCI/G 

CC0/1 (091) RA-224DA 0.30 0.04 0.34 0.00 PCI/G 

CC0/1 (092) RA-224DA 3.56 0.38 3.94 0.00 PCI/G 

CC0/1 (093) RA-224DA 21.60 2.18 23.78 -0.00 PCI/G 

CC0/1 (097). RA-2240A 1.13 0.13 1.26 0.00 PCI/G 

CC0/1(100) RA-224DA 0.32 0.05 0.37 0.00 PCI/G 

CC0/1 (100) RA-224DA. .. 0.59 0.07 0.66 0.00 PCI/G 

CC0/1 (1'02) RA-224DA 9.28 0.94 10.22 0.00 PCI/G 

CC0/1 (106) RA-224DA 0.96 0.12 1.08 0.00 PCI/G 

CC0/1(107) RA-224DA 0.25 0.06 0.30 0.00 PCI/G 

CC0/1 (108) RA-224DA 5.64 0.59 6.23 0.00 PCI/G 

CC0/1 (111) ·RA-224DA 1.97 0.21 2.18 0.00 PCI/G 

CC0/1 (118) RA-224DA 21.80 2.20 24.00 0.00 PCI/G 
.. 

CC0/1 (119) RA-224DA 6.25 0.64 6.89 0.00 PCI/G 

CC0/1 (120) RA-224DA 1.83 0.20 2.03 0.00 PCI/G 

CC0/1 (125) · RA-224DA 0.20 0.04 0.24 0.00 PCI/G 

CC0/1 (138) RA-224DA 2.78 0.29 3.07 0.00 PCI/G 

CC0/1 (141) RA-224DA .. •. 0.23 0.04 0.27 0.00 PCI/G 

CC0/1 (148) RA-224DA 1.02 0.12 1.14 0.00 PCI/G 

CC0/1 (151) RA-224DA 0.78 0.10 0.88 0.00 PCI/G 

CC0/1 (1 51) RA-224DA 1.41. 0.16 1;57 -o;oo ·pcl!G .. 

CC0/1 (151) RA-224DA 1.52 0.17 1.69 0.00 PCI/G. 

CC0/1 (161) RA-224DA 0.99 0.12 1 .11 0.00 PCJ/G 

CC0/1 (170) RA-224DA 0.53 0.07 0.60 0.00 PCI/G 

CC0/1 (174) RA-224DA 0.47 0.06 0.53 0.00 PCJ/G 

CC0/1 (178) RA-224DA 4.45 0.46 4.91 0.00 PCI/G 

CC0/1 (182) RA-224DA 0.21 0.05 0.26 0.00 PCI/G 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 
Total + 

Sample 10 Isotope Result Error Error MDA Unit 

CC0/1 (1851 RA-224DA 0.16 0.04 0.20 0.00 PCI/G 

CC0/1(185) RA-224DA 0.17 0.04 0.21 0.00 PCI/G 

CC0/1 (187) RA-224DA 0.31 0.07 0.38 0.00 PCI/G 

CC0/1 (196) RA-224DA 0.37 0.05 0.42 0.00. PCI/G 

- CC0/1 (202) - RA:224DA- 0.46--- . - 0.06 --- - -0.52 -- . 0.00 PCI/G-

CC0/1(209) RA-224DA 0.54 0.08 0.61 0.00 PCI/G 

CC0/1(221) RA-224DA 0.11 0.03 0.14 0.00 PCI/G 

CC0/1(222) RA-224DA 0.28 0.04 0.32 0.00 PCI/G 

CC0/1(231) RA-224DA 0.47 0.07 0.54 0.00 PCI/G 

CC0/2(001) RA-224DA 1.40 0.16 1.56 0.00 PCI/G 

CC0/2(0031 RA-224DA 1.24 0.14 1.38 0.00 PCI/G 

CC0/2(004) RA-224DA 0.68 0.08 0.76 0.00 PCI/G 

CC0/2(007) RA-224DA 0.88 0.11 0.98- 0.00 PC JIG 

CC0/2(007) RA-224DA '0.94 0.11 .1.05 0.00 PC JIG 

CC0/2(009) RA-224DA 1.16 0.13 1.29 0.00 PCI/G 

CC0/2(011) RA-224DA 1.32 0.15 1.47 0.00 PC JIG 

CC0/2(017) RA-224DA 1.16 0.13 1.29 0.00' PC JIG 

CC0/2(026) RA-224DA 1.31 0.15 - 1.46 -- - _.0.00 ·- PCI/G 

CC0/2(028) RA-224DA 0.96 0.12 1.08 0.00 PCI/G 

.:-s CC0/2(031 l RA-224DA 5.19 0.54 5.73 0.00 PCI/G 

CC0/2(032) . RA-224DA 1.02 - 0.12- 1.14 0.00 -~ PCI/G 

CC0/2(040) RA-224DA 0.80 0.10 0.89 - 0.00 PCI/G 

CC0/2(044) RA-224DA 1.41 0.16 1.57 0.00 PCI/G 

CC0/2(047) RA-224DA 1.22 0.14 - 1.36 0.00 PCIIG 

CC0/2.(052) RA-224DA .3.51 0.36 3.87 0.00 PCI/G 
'-·1:':·.' . ..,,_ ' CC0/2(053) RA-224DA 0.59 0.08 0.67 0.00 PCI/G 

CC0/2(054) RA-224DA 1.28 0.15 1.43 0.00 PCI/G 

CC0/2(061) RA-224DA 8.82 0.90 9.72 0.00 PCI/G 

CC0/2(065) RA-224DA 1.05 0.12 1.17 - 0.00 _· PCI/G _ 

CC0/2(066) RA-224DA 1.15 0.13 1.28 0.00 PCI/G 

CC0/2(070) RA-224DA 1.84 0.20 2.04 0.00 PCI/G 

CC0/2(071) RA-224DA 0.99 0.12 1.1 1 0.00 PCI/G 

CC0/2(071) RA-224DA 1.02 0.12 1.14 --0.00 PCI/G -

CC0/2(074) RA-224DA 1.13 0.13 1.26 0.00 PC JIG 

CC0/2(076) RA-224DA 0.99 0.12 1.10 0.00 PCI/G 

CC0/2(078) RA-224DA 1.26 0.15 1.41 0.00 PCI/G 

CC0/2(078) RA-224DA 43.40 4.36 47.76 0.00 PCI/G 

CC0/2(079) RA-224DA 0.76 0.09 0.86' -0.00 PCI/G 

CC0/2(083) RA-224DA 1.55 0.18 1.73 0.00 PCI/G 

CC0/2(084) RA-224DA 2.80 0.30 3.10 0.00 PCI/G 

CC0/2(086) RA-224DA 1.57 0.18 1.75 0.00 PC JIG 

CC0/2(087) RA-224DA 0.89 0.11 1.00 0.00 PC JIG 

CC0/2(090) RA-224DA 1.97 0.21 2.18 0.00 PCI/G 

CC0/2(091) RA-224DA 6.27 0.65 6.92 0.00 PCI/G 

CC0/2(092) RA-224DA 2.89 0.31 3.20 0.00 PC JIG 

CC0/2(097) RA-224DA 0.99 0.12 1.1 1 0.00 PCI/G 

CC0/2(100) RA-224DA 14.60 1.47 16.07 0.00 PCI/G 

CC0/2(102) RA-224DA 19.70 1.98 21.68 0.00 PCI/G 

CC0/2(106) RA-224DA 0.59 0.08 0.67 0.00 PC JIG 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 
.. Total + . · 

0~ 
~._.;·-· 

Sample 10 Isotope Result Error Error MDA Unit 

CC0/2{1071 RA-224DA 5.52 0.57 6.09 0.00 PCI/G 

CC0/2{1 08) RA-224DA 1.63 0.18 1.81 0.00 PCI/G 

CC0/2{111 I RA-224DA 0.77 0.10 0.87 0.00 PCI/G 

CC0/2(1 18) ·RA-224DA 5.96 0.62 6.58 0.00 PCI/G 

CC0/2(1 19) .RA-224DA 5.45 0.56 6.01 0.00 PCI/G 

CC0/2(120) RA-224DA 29.50 2.96 32.46 0.00 PCI/G 

CC0/2(124) RA-224DA 1.24 0.15 1.39 0.00 PCI/G 

CC0/2(124) RA-224DA- -. 1.34 0.16" 1.50 0.00 PCI/G 

CC0/2(1251 RA-224DA 1.03 0.13 1.16 0.00 PCI/G 

CC0/2{138) RA-224DA 1.64 0.18 1.82 0.00 PCI/G 

CC0/2{141 l RA-224DA 0.51 0.07 0.58 0.00 PCI/G 

CC0/2{1 48) RA-224DA 1.05 0.13 1 .1.8 0.00 PCI/G 

CC0/2{1 51 l RA-224DA 1.57 0.18 1.75 0.00 PCI/G 

CC0/2{1 61) RA-224DA 2.05 0.22 2.27 0.00 PCI/G 

CC0/2(163) RA-224DA 1.81 0.20 2.01 0.00 PCI/G 

CC0/2(170) RA-224DA 1.41 0.16 1.57 0.00 PCI/G 

CC0/2(1 821 RA-224DA 0.26 •. '0.04 -0.30 ··._·o.oo PCI/G 

CC0/2{187) RA-224DA 1.45 0.16 1.61 0.00 PCI/G 

CC0/2(2021 RA-224DA 1.13 0.13 .1 .26 0.00 PCI/G 

CC0/2(209) RA-224DA . 1.22 .. 0.14 
-

. 1.36 ·0.00 PCI/G · · .. 

CC0/2(2211 RA-224DA 2.25 0.24 · .. .· .. 2A9 0.00. ·.PCI/G. 

CC0/2{2221 RA-224DA 0.72 0.09 0.80 0.00 PCI/G 

---... CC0/2{231) RA-224DA 1.1 1 0.13 1.24 0.00 PCI/G 

CC0/3(076) ·RA-224DA 0.95 0.11 1.06 0.00 PCI/G 

CC1/1(070l ... RA-224DA 2;51 0.27 2.78. . -. 0.00 PCI/G 

CC1 /1 (221 l RA-224DA 0.07 0.02 0.09 0.04 PCI/G 

CC1/2(202) RA-224DA 1.21 0.14 1.35 0.00 PCI/G 

NE0/1(001) RA-224DA 1.21 0.15 1.36 0.00 PCI/G 

NE0/1(003) RA-224DA.- :1.47 0.16- 1.63 . ···o.oo PCI/G 

NE0/1 (004) RA-224DA 1.17 0.14 1.31 0.00 PCI/G 

NE0/1 (007) RA-224DA 1.27 0.15 1.42 0.00 PCI/G 

NE0/1(009) "RA~224DA 1.17 0.13 1.30 0.00 PCI/G 

NE0/1 (01 1) RA-224DA 0.65 0.08 0.74 0.00 PCI/G 

NE0/1 (01 5) RA-224DA 0.63 0.08 0.70 0.00 PCI/G 

NE0/1 (01 7) RA-224DA 1.32 0.15 1.47 0.00 PCI/G 
NE0/1 (023) ._·· • RA-224DA 0.12 0.03 0.16 0.00 PCI/G 

NE0/1 (026) ·. RA-224DA 1.27 0.15 1.42 0.00 PCI/G 

NE0/1(027) RA-224DA 1.17 0.15 1.32 0.00 PCI/G 

NE0/1 (028) RA-224DA 1.20 0.14 1.34 0.00 PCI/G 

NE0/1(032) RA-224DA· • . 1.01 . 0.13 1.14 0.00 PCIIG 

NE0/1 (040) RA~224DA 1.27 0.15 1.42 0.00 PCI/G .. 

NE0/1(044) RA-224DA 1.47 0.17 1.64 0.00 PCI/G 

NE0/1 (047) RA-224DA 1.06 0.13 1.19 0.00 PCI/G 

NE0/1 (052) · RA-224DA 0.93 0.11 1.04 . 0.00. PCI/G 

NE0/1 (053) RA-224DA 1.16 0.14 -1.30 ·o.oo PCI/G 

NE0/1 (054) RA-224DA 1.08 0.13 1.21 0.00 PCI/G 

NE0/1(061) RA-224DA 1.10 0.13 1.23 0.00 PCI/G 
-

NE0/1 (061) . RA-224DA 1.13 0.13 1.26. 0.00 PCI/G 
lt.tcnt1tn~c;:, · RA-??4DA 1.28 0.15 "1 43 0.00 PCI/G 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 
Total + 

Sample 10 __ IS?_!_OP~_ _ __ R_esult __ __ _ --~rro_!:__ _ &ror MDA Unit 

RA-224DA · 
RA-224DA 
RA-2240A 

NEOlH01.6l ____ .RA:-22~_QA_ 
NE0/1 (0781 RA-224DA 
NE0/1 (0791 RA-2240A 
NE0/1 (087) RA-224DA 
NE0/1 (0901 RA-224DA 

· NE0/1 (0901 RA-224DA 
NE0/1 (097) RA-224DA 
NE0/1 ( 1 02) RA-224DA 
NE0/1 ( 1 06) RA-224DA 
NE0/1 ( 1 07) RA-224DA 
NE0/1 (111) . . RA-224DA 
NE0/1 (111) RA-224DA 
NE0/1 (118) RA,·224DA 
NE0/1 (1 19) RA-224DA 
NE0/1 {1201 .· RA-2240A 
NE0/1 (124) RA-224DA 
NE0/.1 (124) RA-224DA 
NEO/~ ( 125) RA-224DA 
NE0/1 (1381 RA-2240A 
NE0/1 ( 141) RA..:224DA 
N;Of,.1(151 I RA-224DA 
NE0/,1 (161 l RA-224DA 
NE0/1 {163) RA-2240A . 
NE0/1 {1 63) RA-224DA 
NE0/1 (174) RA-224DA 
NE0/1 (1 781 RA-224DA 
NE0/1 (182) RA-2240A 
NE0/1 (1 851 RA-224DA 
NE0/1 (1 87) RA-224DA 
NE0/1 (1 961 RA-224DA 
NE0/1 (202) RA-224DA 
NE0/1 (209) RA-224DA 
NE0/1 (209) RA-224DA 
NE0/1 (221 I RA-224DA 
NE0/1 (2221 RA-224DA 
NE0/1 (222) RA-224DA 

EO 1 231 RA-224DA 
NE0/2(0011 RA-224DA 
NE0/2(003) RA-224DA 
NE0/2(003) RA-224DA 
NE0/2(01 1 l RA-224DA 
NE0/2(0151 RA-224DA 
NE0/2(017) RA-224DA 
NE0/2(023) RA-224DA · 

2 0 6 RA-224DA 

• 
0.70 0.09 
1.88 0.20 
0.90 0.11 

- __ 2._17_ Q_.23 _____ 

0.68 0.08 
1.24 0.14 
1.11 0.13 
3.56 0.37 
3.59 0.38 
0.92 0;"12 
12.70 1.28 
0.29 0.05 
2.52 0.27 
1.37 0.17 
1.48. 0.17 

12.30 1.24 
3.47 0.36 
0.46 0.06 ... 

0.41 0.06 ... · 
0.44 0.06 
0.26 0.04 
0.36 .• 0.05 
0.55 0.08 
0.99 0.11 
0.46 0.06 
30.60 3.08 
30.80. 3.09 
0.32 0.06 
1.06 0.12 
0.85 0.11 
0.18 0.03 
2.04 0.22 
1.42 0.16 

"0.48 0.07 
1.20 0.14 
1.22 0.15 
0.18 0.03 
0.12 0.03 
0.13 0.03 
0.37 0.06 
0.79 0.10 
1.13 0.14 
1.19 0.14 
1.16 0.14 
0.92 0.11 
1.29. 0.15 
2.05 0.23 
1.35 0.1 
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0.79 0.00 PCI/G 
2.08 0.00 PCI/G 
1 

_)AQ - -- .Q.Q.Q - PCil~-
0.77 0.00 PCI/G 
1.38 0.00 PCI/G 
1.24 0.00 PCI/G 
3.93 0.00 PCI/G 
3.97 0.00 PCI/G 
1.04 0.00 PCI/G 

13.98 0.00 PCI/G 
0.34 0.00 PCI/G 
2.79 0.00 PCI/G 
1.54 0.00 -PCI/G 

.-1.65 0.00 PCI/G 
13.54 0.00 PCI/G 
3.83 0.00 PCI/G 

.. 

_:0.52 .. 0.00 · PCJ/G. 
.... 0.47 .0.00 _. PCIIG .. 

0.50 0.00 PCIIG 
0.30 o.oo· PCI/G 
0.41 0.00 PCI/G 
0.62 0.00 PCI/G 
1.11 0.00 PCI/G 
0.52 0.00 PCI/G 

. 33.68 0.00 PCI/G 
33.89 0.00 PCIIG 
0.37 0.00 PCI/G 
1.18 0.00 PCIIG 
0.97 0.00 PCIIG .. 
0.21 0.00 PCJ/G . ·. 

2.26 0.00 PCIIG 
1.58 0.00 PCI/G 
0.55 0.00 PCIIG 
1.34 0.00 PCI/G 
1.37 0.00 PCI/G 
0.21 0.00 PCI/G 
0.15 0.00 PCIIG 
0.16 0.00 PCIIG 
0.43 0.00 PCI/G 
0.89 0.00 PCI/G 

.. 
1.27 0.00 PCI/G 
1.33 0.00 PCI/G 
1.30 0.00 PCI/G 
1.03 0.00 PCI/G 
1.44 0.00 PCI/G 
2.28 0.00 PCI/G 

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



A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

· Result · 
· · ·· · . : Total · · . + . · · . 
. Sample JO · Isotope Result · Error Error MQA Unit 

NE0/2(0261 
NE0/2(027) 
NE0/2(028) 
NE0/2(032) 
NE0/2(040) 
NE0/2(047) 
NE0/2(052) 

-...::::... NE0/2(052) 
._.,.... NE0/2(053) 

NE0/2(054) 
NE0/2(054) 
NE0/2(061 l 
NE0/2(065) 
NE0/2(066) 
NE0/2(070) · 
NE0/2(071) 

NE0/2(076) 
NE0/2(078) 
NE0/2(079) 
NE0/2(087) 
NE0/2(090) 
NE0/2(097) 
NE0/2(102) 
NE0/2(106) 
NE0/2(107) 
NE0/2(111) 
NE0/2(118) 
NE0/2(119) 
NE0/2(120) 
NE0/2(124) 
NE0/2(125) 
NE0/2(141) 
NE0/2(148) 
NE0/2(148) 
NE0/2(163) 
NE0/2(174) 
NE0/2(178) 
NE0/2(182) 
NE0/21202) 
NE0/21221) 
NE1/1(023) 
NE1/1 (074) 
NE1/1 (178) 
NE1/2(023l 
NW0/1(001) 
NW0/1 (017) 
NW0/1(023) 

RA-2240A 
RA-2240A 
RA-224DA 
RA-224DA 
RA-2240A 
RA-2240A 
RA-2240A 
RA-2240A · 
RA-224DA 
RA-224DA 
RA-224DA 
RA-224DA 
RA-224DA 
RA-224DA 
RA-2240A 
RA-224DA 

1.44 
1.20 
1.23 
1.22 
0.62 
1.10 
0.58 
0.67 
1.06 
1.09 
1.14 
1.03 
1.26 
0.83 
0.81 .. 

1.21 
0 74 

RA-224DA 2.14 
RA-224DA 0. 77 
RA-224DA 1 .01 
RA-224DA 0.82 
RA-224DA 2.39 
RA-224DA 1.31 
RA-2240A 118.00 
RA-224DA 0.34 
RA-224DA 1.98 
RA-224DA 0. 75 
RA-2240A 5.39 
RA-224DA . . .. 1 .43 
RA-224DA 1.08 
RA-224DA 1.08 
RA-224DA 1.17 
RA-224DA 1 . 11 
RA-224DA 1.28 
RA-224DA 1 ~32 
RA-224DA 11 . 70 
RA-224DA 0.63 
RA-224DA 7.69 
RA-224DA 1.20 
RA-224DA~ · ·. · 8.69 
RA-224DA 0.39 
RA-224DA 0.16 
RA-224DA 0.95 
RA-224DA 1 .29 
RA-224DA 2.31 
RA-224DA 0.41 
RA-224DA 1.31 

1.40 

0.17 
0.14 
0.15 
0.14 
0.08 
0.13 
0.08 
o~o9· 

0.13 
0.13 
0.13 
0.12 
0.14 
0.10 
0.10- .· 

0.14 
0.09 

. 0.23 
0.09 
0.12 
0.11 
0.26" 
0.16 
11.80 
0.05 
0.22 
0.10 
0.56 
0.16. 
0.13 
0.13 
0.14 
0.14 
0.15 
0.15 
1.18 
0.09 
0.78 
0.14 
0.88 
0.06 
0.04 
.0.11 
0.15 
0.26 
0.06 
0.15 
0.16 

1.42 0.17 
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1.61 
1.34 
1.38 
1.36 
0.70 
1.23 

. 0.66 
0.75 
1.19 
1.22 
1.27 
1.15 
1.40 

-0.94 
0.92 
1.35 

1.13 
0.92 
2.65 
1.47 

129.80 
0.39 
2.20 
0.86. 

5.95 
1.59 
1.21 
1.21 
1.31 
1.25 
1.43 
1.47 
12.88 
0.72 
8.47 
·1.34 
9.57. 
0.45 
0.20 
1. 

0.46 
1.46 
1.56 
1.59 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
·0.00 
0.00 

:0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

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 
PC JIG 
PC JIG 
PCI/G 

PC JIG 
PCI/G 
PCI/G 
PC JIG 
PCI/G 
PCI/G 
PC JIG 
PCI/G 
PCI/G 
PC JIG 
PCI/G 
PCI/G 
PC JIG 
PCI/G 
PCI/G 
PC JIG 
PC JIG 
PC JIG 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PC JIG 
PCI 
PCI/G . 

PCI/G 
PC JIG 
PCI/G 
PCI/G · 
PCI/G 



A. 1 1 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 
Total + 

Sample ~0 __ --~-- _ -~!_ ________ --~~"!'or MD~__ IJnit 
I • • • 

NW0/1(028) AA-224DA 1.26 0.15 1.41 0.00 PCI/G 
NW0/1(040) RA-224DA 1.16 0.14 1.30 0.00 PCI/G 
NW0/1(047) AA-224DA 1.31 0.16 1.47 0.00 PCI/G .... NW0/1(052) - AA-224DA .. -0.41-- 0.06. -- . 0.47. -0.00- PCI/G - -- - - --

NW0/1(053) RA-224DA 1.15 0.14 1.29 0.00 PCI/G 
NW0/1(054) RA-224DA 1.04 0.13 1.17 0.00 PCI/G 
NW0/1(061) RA-224DA 1.18 0.14 1.32 0.00 PCI/G 
NW0/1(074) RA-224DA 1.33 0.15 "1.48 0.00 PCI/G 
NW0/1(078) RA-224DA 0.89 0.11 0.99 0.00 PCJ/G 
NW0/1(079) RA-224DA 2.56 0.27 2.83 0.00 PCI/G 
NW0/1(084) RA-224DA. 8.31 0.85 9.16 0.00 PCI/G 
NW0/1(087) AA-224DA 1.11 0.13 1.24. 0.00 PCI/G 
NW0/1(091) RA-224DA 0.30 0.05 0.35. 0.00 PCIIG 
NW0/1(092) RA-224DA 8.11 0.83 8.94 0.00 PCJ/G 
NW0/1(097) AA-224DA 1.01 0.12 1.13 0.00 PCJ/G 
NW0/1(100) AA-224DA _ 4.88 0.50 5.38 0.00 PCI/G 

- . 

NW0/1(102) RA-224DA 19.60 1.97.1. 21.57 0.00 -PCI/G 

" 
NW0/1(107) RA-224DA 1.50 0.17 .-1.67 0.00 PCI/G 

;.: NW0/1(108) AA-224DA 0.36 0.06 0.41 0.00 PCI/G 
·-..·: 

NW0/1(108) AA-224DA 0.68 0.08 0.77 .· 0.00 - PCJ/G 

~: NW0/1(118) RA-224DA 0.72 0.09 0.81 0.00 PCI/G 
'· 

·7"";". NW0/1(124) RA-224DA 0.37 0.05 0.43 0.00 PC JIG 

"'-!:.::;/ NW0/1(125) AA-224DA 0.51 0.07 0.58 0.00 PCI/G 

. NWP/1(138) RA-224DA 0.30 0.05 0.35 0.00 PCIIG . 

'· 
NW0/1 (141) RA-224DA 19.90 2.01 21.91 0.00 PC JIG 

.. NW0/1(141) : RA-224DA 22.30 2.24 24.54 0.00 PCI/G 
NW0/1(148) ___ _:_RA-224DA 1.19 0.14 1.33 0.00 PCI/G 
NW0/1(148) RA-224DA 1.23 0.14 1.37 0.00 PCIIG 
NW0/1(151) RA-224DA 1.33 0.15 1.48 0.00 PCIIG 
NW0/1(161) RA-224DA 0.41 0.06 0.47 0.00 PC JIG 
NW0/1(170) AA-224DA 0.45 0.07 0.52 0.00 PC JIG 
NW0/1(174) RA-224DA 0.46 0.06 0.52 0.00 ·PCI/G 
NW0/1(178) RA-224DA 2.75 .0.29 3.04 0.00 PCIIG 
NW0/1(182) AA-224DA 0.39 0.06 0.45 0.00 PC JIG 
NW0/1(187) AA-224DA 1.29 0.15 1.44 0.00 PCI/G 
NW0/1(196) RA~224DA 1.32 0.15 1.47 0.00 PCIIG 
NW0/1(202) RA-224DA 0.59 0.08 0.67 . 0.00 PC JIG 
NW0/1(209) RA-224DA 0.51 0.06 0.57 0.00 PC JIG 
NW0/1(221) RA-224DA 4.82 0.50 5.32 0.00 PC JIG 
NW0/1(222) RA-224DA- 0.11 0.03 0.14 0.00 PCI/G 
NW0/1(231) RA-224DA 0.55 0.07 0.62 0.00 PC JIG 
NW0/2(001) RA-224DA 1.68 0.18 1.86 0.00 PC JIG 
NW0/2(001) RA-224DA 1.69 0.18 1.87 0.00 PC JIG 
NW0/2(023) RA-224DA 1.38 0.16 1.54 0.00 PCI/G 

. _.-; ... NW0/2(028) RA-224DA 1.14 0.14 1.28 0.00 PCI/G . -
~ ..... '· 

'&; NW0/2(040) RA-224DA 1.12 0.13 1.25 0.00 PC JIG 
NW0/2(047) RA-224DA 1.18 0.14 1.32 0.00 PCI/G 
NW0/2(052) RA-224DA 3.44 0.36 3.80 0.00 PCI/G 
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A. 1 1 . Summary Data of Gamma SP•tct~9S.CQP!~ Analysis of Surrounding Soils 

Result 

Total + 

-~ 
.. :~·{:/ 

Sample JD Isotope Result Error Error MDA Unit 

NW0/2(054) RA-224DA 1.10 0.14 1.24 0.00 PCI/G 
NW0/2(061) RA-224DA 1.27 0.15 1.42 0.00 PCI/G 
NW0/2(074) RA-224DA 1.27 0.15 1.42 0.00 PCI/G 
NW0/2(078) RA-224DA 0.92 0.11 1.03 0.00 PCI/G 
NW0/2(079) RA-224DA ·1.45 0.17 1 ~62 0.00 PCI/G 
NW0/2(084) RA-224DA 4.71 0.49 5.20 0.00 PCI/G 
NW0/2(087) RA-224DA 1.12 0.13 1.25 0.00 PCI/G 
NWOI2(087) RA-224DA-·- . 1.12 0.14 1.26 0.00 PCI/G 
NW0/2(091) RA-224DA 1.42 0.16 1.58 0.00 PCI/G 
NWOI2(097) RA-224DA 0.71 0.11 0.82 0.00 PCI/G 
NW0/2(100) RA-224DA 4.18 0.44 4.62 0.00 PCI/G 
NW0/2(102) RA-224DA 36.40 3.66 40.06 0.00 PCI/G 
NW0/2(107) RA-224DA 0.20 0.03 0.23 0.00 PCI/G 
NW0/2(107) RA-224DA 0.21 0.04 0.25 0.00 PCI/G 
NW0/2(108) RA-224DA 3.27 0.35 3.62 0.00 PCI/G 
NW0/2(1 18) RA-224DA 6.29 0.64 6.93· 0.00 PCI/G 
NW0/2(124) RA-224DA 0.97 0.12 1.09 0.00 PCI/G 
NW0/2(125) RA-224DA 1.21 0.14 1.35 o:oo PCI/G 
NW0/21125) RA-224DA 1.24 0.14 1.38 0.00 PCI/G 
NW0/2(138) RA-224DA -5.10 0.53' -5.63 .. 0.00 PCI/G. · 
NW0/2(141) RA-224DA 4.24 0.44 -4.68 ··o.oo PCI/G 
NW0/2(148) RA-224DA 1.27 0.15 1.42 0.00 PCI/G 
NW0/2(151) RA-224DA 1.37 0.15 1.52 0.00 PCI/G 
NW0/2(161) RA-224DA 1.80 0~20 2.00 0.00 PCI/G 
NW0/2(170) . RA-224DA 1.21 0.14 1.35 ·o.oo PCI/G 
NW0/2(178) RA-224DA 1.29 0.15 1.44 0.00 PCI/G 
NW0/2(182} RA-224DA 1.14 0.13 1.27 0.00 PCI/G 
NW0/2(187) RA-224DA 1.23 0.14 1.37 . 0.00 PCI/G 
NW0/2(202) RA-224DA 1.12 0.13 1.25 0.00 PCI/G 
NW0/3(061) RA-224DA 1.13 0.13 1.26 0.00 PCI/G 
NW1/1(023) RA-224DA 1.34 0.16 1.50 0.00 PCI/G 
NW1/1(052) RA-224DA 2.90 0.31 3.21 0.00 PCI/G 
NW1/1 (061) RA-224DA 1.29 0.15 1.44 0.00 PCI/G 
NW1/1 (118) RA-224DA 1.12 0.13 1.25 0.00 PCI/G 
NW1/1 (138) RA-224DA 2.23 0.24 2.47 0.00 PC JIG 
NW1 /1 (141) ·RA-224DA 17.30 1.74 19.04. ·0.00 PCI/G 
NW1/1 (148) RA-224DA 1.11 0.13 1.24 0.00 PCI/G 
NW1/1 (221) RA-224DA 2.78 0.29 3.07 0.00 PC JIG 
SE0/1 (001) RA-224DA 1.36 0.15 1.51 0.00 PCI/G 
SE0/1 (006) RA-224DA ··- ·· ·1.18 0.14 1.32 0.00 PCI/G 
SE0/1 (007) RA-224DA 1.25 0.14 1.39 0.00 PCIIG 
SE0/1 (009) RA-224DA 1.25 0.14 1.39 0.00 PC JIG 
SE0/1(0171 RA-224DA 1.13 0.13 1.26 0.00 PC JIG 
SE0/1 (026) · RA-224DA 1.20 0;14 1.34 0.00 PCI/G 
SE0/1 (027) RA-224DA 0.40 0.06 0.46 0.00 PCI/G 
SE0/1 (031) RA-224DA 0.27 0.06 0.32 0.00 PCI/G 
SE0/1 (032) RA-224DA 1.42 0.16 1.58 0.00 PCI/G 
SE0/1(040) RA-224DA 0.88 0.10 0.98 . 0.00 ·PCI/G 
SE0/1(044) RA-224DA 1.22 0.14 1.36 0.00 PCI/G 
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A. 11 . · Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 

Total + 
Sample 10 Isotope Result Error Error MDA Unit 

SE0/1 (047) RA-224DA 1.05 0.13 1.18 0.00 PCI/G 

SE0/1 (052) RA-224DA 0.26 0.05 0.31 0.00 PCI/G 

SE0/1(061) · RA-224DA 0.77 0.09 0.86 0.00 PCI/G 

SE0/1 (065) RA-224DA 0.35 0.05 0.41 0.00 PCI/G 

- SE0/-1{076)-- ---- AA:2-24DA- --0.74----- -0.10-----0.84-- --- 0.00--PCI/G ---

SE0/1(083) RA-224DA 0.71 0.09 0.80 0.00 PCI/G 

SE0/1 (085) RA-224DA 21.60 2.17 23.77 0.00 PCI/G 

SE0/1 (087) AA-224DA 6.93 0.71 7.64 0.00 PCI/G 

SE0/1 (090) RA-224DA· 0.23 0.04 0.27 0.00 PCI/G. 

SE0/1 (097) RA-224DA 1.10 0.13 1.23 0.00 PCI/G 

SE0/1 (106) RA-224DA 0.29 0.04 0.33 0.00 PCI/G 

SE0/1 (107) AA-224DA 0.20 0.04 0.24 0.00 PCI/G 

SE0/1 (111) AA-224DA 22.50 2.27 24.77 0.00 PCI/G 

SE0/1 (118) AA-224DA 7.23 0.75 7.98 0.00 PCI/G 

SE0/1(124) AA-224DA 0.21 0.04 . 0.24 ' .... 0.00 PCI/G .. 

SE0/1 (138) AA-2240A 1.22 0.14 .L36 ... -.o.oo PC JIG 

SE0/1{141) RA-224DA 2.09 0.23 2.32 0.00 PCI/G 

SE0/1 (148) AA-224DA 0.68 0.09 0.77 0.00 PCI/G 

SE0/1{151) AA-224DA 2.74 0.30 .3.04 0.00 PCI/G 
' 

SE0/1 (161) ··AA-224DA 1.10 0.13 1.23 ._ .• 0.00 , PCI/G 

-:;r.·. SE0/1"(161) AA-224DA . 1.16 0.13 1.29 0.00 ":PCI/G 
"''l'tl ., 
:~;: SE0/1{174) AA-224DA 0.24 0.04 0.28 0.00 PCI/G 

SE0/1(178) AA-224DA. 0.29 0.05 0.34 ·- 0.00 PCI/G 

SE0/1(182) AA-224DA 0.27 0.04 0.31 0.00 PCI/G 

SE0/1 (187) AA-224DA 0.16 0.04 0.19 0.00 PCI/G 

SE0/1:( 196) · AA-224DA 1.06 0.12 1.18 0.00 PCI/G 

SE0/1(202) AA-224DA 0.45 0.06 0.51 0.00 ·pciJG 

SE0/1 (209) RA-224DA 0.07 0.02 0.09 .·. . 0.04 ·pcJIG 

SE0/1 (209) RA-224DA 0.07 0.03 0.11 0.00 PCI/G 

SE0/1 (221 l AA-224DA 0.09 0.03 0.12 0.00 PCI/G 

SE0/1 (231) RA-224DA 0.95 0.11 ·1.06 0.00 PCI/G . 

SE0/2(001) AA~2240A 1.28 0.14 1.42 0.00 ·PCI/G 

SE0/2(007) RA-224DA 1.27 0.14 1.41 0.00 PCI/G 

SE0/2(017) RA-224DA 1.17 0.14 1.31 0.00 PCI/G 

SE0/2(027) RA-224DA 2.14 0.23 2.37 0.00 PCI/G 

SE0/2(031) RA-224DA 0.27 0.05 0.33 .. 0.00 PCI/G 

SE0/2(031) RA-224DA 1.26 0.15 1.41 0.00 PCI/G 

SE0/2(032) RA-224DA 1.95 0.21 2.16 0.00 PCI/G 

SE0/2(040) AA-224DA 1.99 0.22 2.21 0.00 PCI/G 

SE0/2(044) AA-224DA 1.41 0.17 1.58 0.00 PCI/G 

SE0/2(047) RA-224DA 1.36 0.16 1.52 0.00 PCI/G 

SE0/2(052) RA-224DA 7.51 0.77 8.28 0.00 PCI/G 

SE0/2{061) AA-2240A- 13.20 1.33 14.53 0.00 PCI/G 

SE0/2(065) AA..:224DA 0.96 0.12 1.07 0.00 PCI/G 

SE0/2(076) AA-224DA 1.16 0.13 1.29 0.00 PCI/G 

SE0/2(085) RA-224DA 4.98 .0.52 5.50 0.00 PCI/G 

SE0/2{087) AA-224DA 4.53 0.47 5.00 0.00 PCI/G 

SE0/2(090) RA-224DA 5.23 0.54 .5.77. 0.00 PCI/G 

SE0/2{097) RA-224DA 1.28 0.15 1.43 0.00 PCI/G 
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A. 11 . Summary Data of Gamma. Spectroscopic Analysis of Surrounding Soils 

;:t! Result 
/'.' 

Total + 
Sample ID Isotope Result Error Error MDA Unit 

SE0/2(106) RA-224DA 0.58 0.08 0.66 0.00 PCI/G 
SE0/2(107) RA-224DA 1.69 0.18 1.87 0.00 PCI/G 
SE0/2(1 1 1) RA-224DA 6.58 0.67 7.25 0.00 PCI/G 
SE0/2(118) RA-224DA 1.67 0.19 1.86 0.00 PCI/G 
SE0/2(124) RA-224DA 0.90 0.10 1.00 0.00 PCI/G 
SE0/2(138) RA-224DA 2.13 0.23 2.36 0.00 PCI/G 
SE0/2(141) RA-224DA 1.59 0.18 1.77 0.00 PCJ/G 
SE0/2(148) RA-224DA -· 0.27 0.05 0.32 0.00 PCI/G 
SE0/2(151) RA-224DA 1.23 0.15 1.38 0.00 PCI/G 
SE0/2(161) RA-2240A 1.25 . 0.14 1.39 0.00 PCJ/G 
SE0/2(178) RA-2240A 1.03 0.12 1.15 0.00 PCJ/G 
SE0/2(182) RA-2240A 0.37 0.05 0.42 0.00 PCJ/G 
SE0/2(196) RA-2240A 1.66 0.18 1.84 0.00 PCI/G 
SE0/2(202) RA-2240A. 1.14 0.13 1.27 • 0.00 PCJ/G 
SE0/3(052) RA- . 2.02 . 0.22 . 2.24 0.00 PCI/G 
SE0/3(065) RA-2240A 0.82 0.10 0.92 0.00 PCJ/G 
SE0/3(076) RA-2240A 0.74 0.09 0.83 0.00 PCJ/G 
SE1/1 (076) RA-2240A 1.16 0.14 .· 1:30 0.00 .. PCI/G 
SE1/1 (083) RA-2240A 1.05 0.12 .··. .1.17 

.. 
0.00 PCJ/G 

SW0/1(006) RA-2240A 0.77 0.09 0.86 0.00 PCI/G 
SW0/1(026) RA-2240A 1.43 0.16 1.59 0.00 PCJ/G 
SW0/1 (047) RA-2240A 1.09 0.14 1.23 0.00 PCI/G 
SW0/1(047) RA-2240A 1.18 0.15. 1.33 •0.00 PCI/G 
SW0/1 (061) RA-224DA 1.62 0.18 1.80 0.00 PCJ/G 
SW0/1(074) RA-224DA 1.21 0.14 1.35 0.00 PCILG 
SW0/1(097) RA-2240A 0.91 0.11 1.02 0.00 PCI/G · 
SW0/1 1111) RA-2240A 0.85 0.11 0~95 0.00 . PCIIG< 
SW0/1(124) RA-2240A 0.73 0.09 0.82 0.00 PCJ/G 
SW0/1(141) RA-2240A 0.44 0.06 0.50 0.00 PCI/G 
SW0/1 (148) RA-2240A 0.36 0.05 0.41 0.00 PC JIG 
SW0/1 ( 170) . RA-2240A ··0.24 0.04 0.28 0.00 PCI/G 
SW0/1(178) RA-224DA 0.21 0.04 0.24 0.00 PCI/G 
SW0/1(182) RA-2240A 0.43 0.06 0.49 0.00 PCI/G 
SW0/1(185) RA-224DA 0.30 0.05 0.35 0.00 PC JIG 
SW0/1 (185) RA-224DA 5.32 0.55 5:87 0.00 PCI/G 
SW0/1(196) RA-2240A 1.54 0.17 1.71 0.00 PC JIG 
SW0/1 (202) RA-2240A 0.50 0.07 0.57 0.00 PCI/G 
SW0/1(209) RA-2240A 0.13 0.03 0.15 0.00 PC JIG 
SW0/1 (221) RA-224DA 4.81 0.50 5.31 0.00 PCJ/G 
SW0/1 (231) RA-2240k -- .. o·.35 0.05 0.40 0.00 PCI/G 
SW0/2(006) RA-224DA 1.26 0.14 1.40 0.00 PCI/G 
SW0/2(047) RA~2240A 1.11 0.14 1.25 0.00 •. PCI/G 
SW0/2(061} . ~ · .· RA~224DA ..• 0.92 0.12 1.03 0.00 .· PCI/G 
SW0/2(074) RA-2240A 1.15 0.13 1 28 0.0_0_ Pr.ll~ 

SW0/2(097) RA-2240A 1.42 0.16 1.58 0.00 PCI/G 

-<~:-~' 

<[3' 
SW0/2(111) RA-224DA 68.10 6.81 74.91 0.00 PCJ/G 
SW0/2(124) RA-224DA 1.11 0.13. 1.24 0.00 PCI/G 
SW0/2(148) RA-224DA 0.98 0.12 1.10 0.00 PCI/G 
SW0/2(148) RA-2240A 1.05 0.13 1.18 0.00 PCI/G 
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Result 
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SW0/21170) RA-224DA 1.08 0.13 1.21 0.00 PCI/G 

SW0/2(178) RA-224DA 1.58 0.18 1.76 0.00 PCI/G 

SW0/2(178) RA-224DA 1.60 0.18 1.78 0.00 PCI/G 

SW0/2(182) RA-224DA 1.25 0.14 1.39 0.00 PCI/G 

SW0/2(196r -- - RA:224DA ___ r~29·- -- - o~rs -- - - 1-:-43 ------- o:oo· -· PCI/G --- · 

SW0/21202) RA-224DA 1.10 0.13 1.23 0.00 PCI/G 

SW0/2(202) RA-224DA 1.20 0.14 1.34 0.00 PCI/G 

SW0/21221) RA-224DA 1.49 0.11 1.66 0.00 PCI/G 

CC0/1 (001) RA-226DA 0.82 -0.14 0.95 0.00 PCI/G 

CC0/1(003) RA-226DA 0.92 0.13 '1.05 0.00 PCI/G 

CC0/1(004) RA-226DA 0.36 0.06 0.42 0.09 PCI/G 

CC0/1(007) RA-226DA 0.35 0.06 0.41 0.00 PCI/G 

CC0/1(009) ·RA-226DA 0.85 0.12 ··0.97 .0.00 ·pcJ/G 

CC0/1(011) RA-226DA 1.08 0.15 . :1.23 ·.· 0.00 PCI/G ,. 

CC0/1 (017) RA-226DA 0.78 0.11 0.89 0.00 PCI/G 

CC0/1(026) RA-226DA 0.97 0.13 1.10 0.00 PC JIG 

CC0/1(028) RA-226DA 0.65 0.12 . _· 0.71 ·o.oo PCI/G 

CC0/1(028) RA-226DA '0,68 0.11. -0.79 0.00 . PCI/G .. 

CC0/1 (031) RA-226DA 0.60 0.11 0.72 0.00 PC JIG 

CC0/1(032) RA-226DA 0.54 0.11 0.65 0.00 PC JIG 

CC0/1(040) ..•.. ·.RA-226DA ... 0.42. ·o.o8 - 0.49. o.oo.~ . PCIIG -• 

CC0/1(044) RA-226DA 0.42 0.07. -0.49 .... 0.00 PCI/G 

CC0/1(047) RA-226DA 0.85 0.13 0.98 0.00 PC JIG 

CC0/1(047) RA-226DA 0.85 0.15 1.00 0.00 PCI/G 

CC0l1 (052) • RA-226DA 0.31. 0~06 .. ·;0,37 0.00 PCI/G 

CC0/1(053) RA-226DA 0.72 0.12 _0.84 ----~- 0.00 PCI/G -

CC0/1(054) RA-226DA 0.92 0.14 1.05 0.00 PCI/G 

CC0/1 (061 l RA-226DA 0.32 0.06 0.37 0.00 PC JIG 

CC0/1(065) RA-226DA 0.36 0.07 0.44 0.00 PC JIG 

CC0/1(066) RA-226DA 0.93 0~14 . 1.07 •. 0.00 PCI/G 

CC0/1(070) RA-226DA 0.53 0.12 0.65 0.00 PC JIG 

CC0/1 (071) RA-226DA 0.41 0.07 0.49 0.00 PCI/G 

~C0/1l074) .. RA-226DA ·1.09 0.14 1.23 0.00 PCI/G 

CC0/1(076) ·RA-226DA 0.34 0.08 . 0.42 0.00 PCI/G 

CC0/1 (078) RA-226DA 0.80 0.14 0.94 0.00 PC JIG 

CC0/11079) RA-226DA 0.47 0.09 0.56 0.00 PC JIG 

CC0/11079) RA-226DA 0.59 0.10 0.69 0.00 PCI/G 

CC0/1 (083) RA-226DA 0.88 0.13 1.01 0.00 PC JIG 

CC0/1(084) RA-226DA 0.30 0.08 0.37 0.00 PC JIG 

CC0/1(086) RA-226DA 1.18 0.17 . 1.35 0.00 PCI/G 

CC0/1 (086) --• -RA-226DA 1.20 0.16 1.36 0.00 PCI/G 

CC0/1 (087) · .. RA-226DA 0.83 0.12 .0.95. 0.00 PCI/G 

CC0/1(090) RA-226DA 0.49 0.09 0.58 0.00 PC JIG 

CC0/1(090) RA-226DA 0.51 0.10 0.61 0.00 PC JIG 

CC0/1(091) RA-226DA 0.27 0.06 0.33 0.00 PC JIG 

CC0/1(092) RA-226DA. 0.25 0.11 0.37 0.00 PC JIG 

CC0/1(093) RA-226DA 0.88 0.20 1.08 0.00 PC JIG 

CC0/1(097) RA-226DA 1.12 0.16 1.28 0.00 PC JIG 

CC0/1 (100) RA-226DA 0.21 0.05 0.25 0.09 PC JIG 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 
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Total + 
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CC0/1 (100) RA-226DA 0.29 0.06 0.35 0.00 PCI/G 

CC0/1 (102) RA-226DA 0.59 0.14 0.73 0.00 PCI/G 

CC0/1 (106) RA-226DA 0.96 0.14 1.10 0.00 PCI/G 

CC0/1(1071 RA-226DA 0.36 0.07 0.43 0.00 PCI/G 

CC0/1(1081 · RA-226DA 1.10 0.18 L28 0.00 PCI/G 

CC0/1 (1111 RA-226DA 0.52 0.09 0.61 0.00 PCI/G 

CC0/1 (1181 RA-226DA 0.98 0.20 1.18 0.00 PCI/G 

CC0/1 (1191 RA-226DA ·· 1.07 0.18. 1.25 0.00 PCI/G 

CC0/1 (120) RA-226DA 1.16 0.15 1.31 0.00 PCI/G 

CC0/1 (1251 RA-226DA 0.29 0.06 0.35 0.00 PCI/G 

CC0/1 (1381 RA-226DA 0.41 0.09 0.50 0.00 PCI/G 

CC0/1 (1411 RA-226bA 0.26 ·0.06 0.32 0.00 PCI/G 

CC0/1 (1481 RA-226DA 0.94 0.14 . 1.08 0.00 PCI/G 

CC0/1(1511 RA-226DA 0.32 0.09 0.41 0.00 PCI/G 

CC0/1 (151) RA-226DA 0.34 0.07 0.41 0.00 PCI/G 

CC0/1(1511 RA-226DA 0.34 0.07" .•.. 
.. 

'·0~42- . .o.oo PCI/G 

CC0/1 (1611 RA-226DA 0.39 0.08 .. ·· .. '0.47 .. 0.00 PCI/G 

CC0/1 (170) RA-226DA 0.55 0.09 0.63 0.00 PCI/G 

CC0/1 (1741 RA-226DA 0.32 0.07 .0.39 0.00 PCI/G 

CC0/1 (1781 RA-226DA 0.70 0.13- 0.84 .· .. 0.00 PCI/G 

CC0/1 (1821 RA.:226DA 0.29 0.05 .. .. _· o~34 ... . 0.09 PCI/G 
.. 

CC0/1 (185) RA-226DA 0.26 0.05 0.31 0.00 PCI/G 

CC0/1 (185) RA-226DA 0.25 0.06 0.32 0.00 PCI/G 

CC0/1 (187) RA-226DA 0.35 0.07. ·0.42 0.00 PCI/G 

CC0/1 (1961 RA-226DA 0.33 .0.07 0.40 .. 0.00 PCI/G 

CC0/1(2021 RA-226DA 0.28 0.06 0.34 0.00 PCI/G 

CC0/1 (2091 RA-226DA 0.54 0.09 0.63 0.00 PCI/G 

CC0/1 (2211 RA-226DA 0.13. 0.04 0.17 0.07 PCI/G 

CC0/1(222) RA-226DA · , . . 0.30 0.06 0.35 0.00 PCI/G 

CC0/1 (231 I RA-226DA 0.54 0.09 0.63 0.00 PCI/G 

CC0/2(001 I RA-226DA 0.84 0.13 0.97 0.00 PCI/G 

CC0/2(003) RA-226DA 0.81 0.12 . 0.93 ·0.00 PCI/G 

CC0/2(0041 RA-226DA 0.43 0.08 ·o.51 0.00 PCI/G 

CC0/2(007) RA-226DA 0.72 0.11 0.82 0.00 PCIIG 

CC0/2(0071 RA-226DA 0.77 0.11 0.87 0.00 PCI/G 

CC0/2(0091 RA-226DA 0.73 0.11 0.84--··•. 0.00 PCI/G 

CC0/2(0111 -RA-226DA 1.02 0.15 1.17 0.00 PCI/G 

CC0/2(0171 RA-226DA 0.79 0.12 0.91 0.00 PCI/G 

CC0/2(0261 RA-226DA 0.91 0.13 1.04 0.00 PCI/G 

CC0/2(028). RA-2260A"' --- 0.64 0.11 0.75' 0.00 PCI/G 

CC0/2(031) .. ·RA-226DA 0.74 0.14 0.88. 0.00 PCI/G 

CC0/2(0321 RA-226DA 0.67 0.11 0.78 0.00 PCI/G 

CC0/2(0401 RA-226DA 0.63 0.10 0.73 0.00 PCI/G 

CC0/2(0441 RA-226DA 0.83 0.13 ·0.96 0.00 PCI/G 

CC0/2(047) RA-226DA 0.90 0.13 '1,03 0.00 PCI/G 

CC0/2(052) RA-226DA 0.42 0.10 0.51 ·0.00 PCI/G 

CC0/2(0531 RA-226DA 0.62 0.09 0.71 0.00 PCI/G 

CC0/2(0541 RA-226DA 0.95 0.14 1.09 0.00 PCI/G 

CC0/2(061 I RA-226DA 0.29 0.07 0.37 0.13 PCI/G 
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CC0/2(065) RA-226DA 0.83 0.12 0.95 0.00 PCI/G 

CC0/2(0661 RA-226DA 0.96 0.13 1.09 0.00 PCI/G 

CC0/2(070) RA-226DA 1.09 0.14 1.23 0.00 PCI/G 

CC0/2(071) RA-226DA 0.60 0.10 0.70 0.00 PCI/G 

- CC0/2(0711 ___ RA~·2260A ____ 0.63 ___ -- 0.11_ _ ____ 0.7_4 ______ Q . .O_O _ ~CI/~L __ 

CC0/2(0741 RA-226DA 1.12 0.15 1.27 0.00 PCI/G 

CC0/2(0761 RA-226DA 1.03 0.14 1.17 0.00 PCI/G 

CC0/2(078) RA-226DA -0.99 0.13 1.12 0.00 PCI/G 

CC0/2(0781 RA-226DA 1.14 0.24 1.38 0.00 PCI/G 

CC0/2(079) RA-226DA 0.93 0.13 1.05 0.00 PCI/G 

CC0/2(0~3) RA-226DA 0.73 0.12 0.85 0.00 PC JIG 

CC0/2(084) RA-226DA 0.86 0.14 1.00 0.00 PCI/G 

CC0/2(086) RA-226DA 1.64 0.22 1.86 0.00 . PCI/G 

CC0/2(087) RA-226DA - 0.82 0.13 0.94 0.00 PCI/G 

CC0/2(090) RA-226DA 0.82 0.12 0.95 0.00- PCI/G 

CC0/2(091) RA-226DA 0.77 0.17-- 0.94 0.00 PCI/G 

CC0/2(0921 RA-226DA 0.76 0.12 0.88 0.00 PCI/G 

CC0/2(097) RA-226DA 1.00 0.16 1.16 0.00 PCI/G 

CC0/2(100) · •--RA-226DA ---··o.65 0.13 • -- ,,0.78 --o.oo PC JIG 

CC0/2(102) RA.:.226DA-- - 1~56 -0.23 1.79 -___ - 0.00 PCI/G _ 

CC0/2(1 06) RA-226DA 0.70 0.11 0.81 _0.00 - PCIIG-
-~-

CC0/2(1 07) RA-226DA 0.50 0.09 0.59 0.16 PC JIG 

CC0/2(108) RA-226DA 0.91 0.14-- 1.05 0.00 PCI/G 

CC0/2(111) RA-226DA 0.43 0.08 0.50- 0.00 PC JIG 

CC0/2(118) RA-226DA 0.75 0.11 0.87 0.18 PCI/G 

cco/2(1191 RA-226DA 0.70 0.11 0.81 0.00 PCI/G 

CC0/2(120) RA~226DA 1.42 0.21 1;63 - - 0.00 - PCI/G 

CC0/2(124) RA-226DA 1.36 0.17 1.53 - 0.00 PCI/G-- -

CC0/2(124) RA-226DA 1.41 0.19 1.60 0.00 PCI/G 

CC0/2(125) RA-226DA 1.29 0.17 1.46 0.00 PC JIG 

CC0/2(138) RA-226DA 1.20 0.17 -1.37 0.00 PCI/G 

CC0/2(141) RA-226DA -0.61 0.09 0.70 0.00 _ PCI/G. 

CC0/2(148) RA-226DA 0.95 0.14 1.09 0.00 PCI/G 

CC0/2(151) RA-226DA 0.92 0.16 1.07 0.00 PCI/G 

CC0/2(161) RA-226DA 1.17 0.15 1.32 0.00 PCI/G 

CC0/2(163) RA-226DA 0.68 0.12 0.80 - 0.00 PCI/G 

CC0/2(170) RA-226DA 1.14 0.15 1.29 0.00 PCI/G 

- CC0/2(182) RA-226DA 0.41 0.07 0.47 0.00 PCI/G 

- CC0/2(187) RA-226DA 1.33 0.17 1.50 0.00 PC JIG 

CC0/2(202) RA-226DA _- 1.09 0.14 1.23 --0.00- PCI/G 

CC0/2(209) RA-226DA 1.15 0.16 1.31 0.00 PCI/G 

CC0/2(221) RA-226DA 0.42 0.09 0.50 0.00 PCI/G 

CC0/2(222) RA-226DA 0.46 0.09 0.54 0.00 - PCI/G 

CC0/2(231) RA-226DA 0.92 0.14 '1.05 0.00 .PCI/G 

CC0/3(076) RA-226DA 1.14 0.16 1.30 0.00 PC JIG 

7 CC1/1 (0701 RA-226DA 0.53 0.10 0.63 0.00 PCI/G 

CC1/1(221l RA-226DA 0.08 0.03 -0.10 0.05 _ PCI/G 
lr.r.1 RA-226DA 1.17 0.15 1.32 0.00 PCI/G 

-7 NE0/1(001) RA-226DA 0.82 0.13 0.95 0.00 PCI/G 
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Result 
Total + 

Sample 10 · Isotope . Result Error Error MDA Unit 

NE0/1(003) RA-226DA 0.52 0.10 0.62 0.00 PCI/G 

NE0/1 (004) RA-226DA 0.80 0.12 0.91 0.00 PCI/G 

NE0/1(007) RA-226DA 0.78 0.12 0.90 0.00 PCI/G 

NE0/1 (009) RA-226DA 0.86 0.12 0.98 0.00 PCI/G 

NE0/1 (01 1 l RA--226DA 0.42 0.08 0.50 0.00 PCI/G 

NE0/1 (01 5) RA-226DA 0.42 0.08 0.50 0.00 PCI/G 

NE0/1 (017) RA-226DA 0.95 0.14 1.09 0.00 PCI/G 

NE0/1 (023) RA-226DA·-- ·0.28 0:05 0.33 0.10 PCI/G 

NE0/1 (026) RA-226DA 0.98 0.14 1.13 0.00 PCI/G 

NE0/1 (027) RA-226DA 0.76 0.14 ·0.90 0.00 PCI/G 

NE0/1(028) RA-226DA 0.73 0.13 0.86 0.00 PCI/G 

NE0/1 (032). RA-226DA 0.82 0.12 0.94 0.00 PCI/G 

NE0/1 (040) RA-226DA 0.57 0.10 0.67 0.00 PCI/G 

NE0/1 (044) RA-226DA 0.74 0.11 .. . 0.85 0.00 .PCI/G 
. -

NE0/1(047) RA.:226DA 0.90 . 0~14 1.04 0.00 PCI/G .... .. 

NE0/1(052) RA-226DA 0.62 0.10 0.72 0.00 PCI/G 

NE0/1 (053) RA-226DA 1.00 0.15 1.15 0.00 PCI/G 

NE0/1(054) RA-226DA · 0.86 ·. 0.13 .0.99 - . 0.00 · ·PCI/G 

NE0/1(061) - .. RA~226DA···· 0.87 ·o.13 
. -··. 

. 0.99- ; __ .· 0.00 -PCI/G .. 

NE0/1 (061) RA-226DA 0.88 0.14 1.02 0.00 PCI/G 

NE0/1(065) RA-226DA 1.02 0.14 1.16 0.00 PCI/G 

NE0/1 (066) RA-226DA. 1.06 0.14 1.20 ... 0.00 .PCI/G 

NE0/1 (070) RA-226DA 0.47 0.09. . 0.56. 0.00 . PCI/G 

NE0/1 (071) RA-226DA 0.37 0.07 0.44 0.00 PCI/G 

NE0/1(074) RA-226DA 1.09 0.15 1.24 0.00 PCI/G 

NE0/1(076) RA-226DA 0.85 0.13 0.98. 0.00 PCI/G 

NE0/1 (078) RA-226DA 0.64 0.10 0.74 o;oo PCI/G 

NE0/1 (079) RA-226DA 0.79 0.12 0.91 0.00 PCI/G 

NE0/1 (087) RA-226DA. . 1.44 .. 0.19. 1.63 0.00 PCIIG 

NE0/1 (090) RA-226DA 0.91 0.15 1.06 ·0.00 ·PCI/G 

NE0/1(090) RA-226DA · 0.95 0.15 1.10. 0.00 ··PCI/G 

NE0/1(097) RA-226DA 0.94 0.14 1.08 0.00 PCI/G 

NE0/1 (102) RA-226DA 0.54 0.12 0.66 0.00 PCI/G 

NE0/1 (106) RA-226DA 0.50 0.08 0.58 0.00 PCI/G 

NE0/1 (107) RA-226DA 0.80 0.13 0.93 . ·0.00 PCI/G. 

NE0/1(111) RA-226DA 0.60 0.10 0.71 0.00 PCI/G 

NE0/1(111) RA-226DA 0.68 0.11 0.79 0.00 PCI/G 

NE0/1 (118) RA-226DA 0.92 0.19 1.10 0.00 PCI/G 

NE0/1 (119) RA-226DA 0.60 0.11 0.71 -0.00 PCI/G 

NE0/1 (1201 RA-226DA ·· 0.40 0.08 0.48 0.00 PCI/G 

NE0/1 (124) RA-226DA 0.52 0.08 0.60 0.00 PCI/G 

NE0/1 (124) RA~226DA 0.54 0.09 0.62 0.00 PCIIG · 

NE0/1 (125) RA-226DA 0.29 0.06 0.36 .. 0.00 PCI!G 

NE0/1 (138) RA-226DA 0.19 0.05 0.24 0.00 PCIIG 

NE0/1(141) RA-226DA 0.42 0.07 0.49 0.00 PCI/G 

NE0/1 (151) RA-226DA 0.29 0.06 0.35 0.00 PCI/G 

NE0/1 (161) RA-226DA 0.20 0.04 0.24. 0.00 PCI/G 

NE0/1 (163) RA-226DA 0.32 0.14 0.46 0.24 PCI/G 

NE0/1 (163) RA-226DA 0.52 0.16 0.68 0.26 PCI/G 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 

Total + 
Sample 10 Isotope Result Error Error MOA Unit 

1.20 0.16 1.36 0.00 
1.21 0.16 1.37 0.00 
0.26 0.05 0.31 0.00 
0.15 0.04 0.19 0.08 
0.18 0.04 0.22 0.08 

NE0/1 (231) 0.42 0.08 0.50 0.00 

NE0/2(001) 0.64 0.10 0.74 0.00 

NE0/2(003) 0.82 0.15 . 0.96 0.00 

NE0/2(003) 0.89 0.14 1.02 0.00 

NE0/2(011) o;83 .... . 0.12 . .. 0.95 0.00 

NE0/2(015) 0.58 .· 0.09. 0.66 0.00 
0.92 0.13 . 1.05 0.00 
0.50 0.10 0.60 0.00 

'•> NE0/2(017) 
·.,-1... 

.. -~. NE0/2(023) 11\.':. 
. ._·\."'• NE0/2(026) 0.99. 0.14 L13 .. 0.00 

' :~~· NE0/2(026) 1.11 0.15 1.26 . 0.00 

~~-. NE0/2(0271 0.74 0.13 0.87 0.00 
0.78 0.13 0.91 0.00 
0.80 0.13 0.93 ... ·· .. · 0.00 

0.52 0.11 0.62 •.. · 0.00 
0.87 0.14 1.02 0.00 
0.43 0.09 0.52 0.00 
0.56 0.09 0.65 0.00 

.~~--
NE0/2(028) 
NE0/2(032) 

:it:~~·\·'~ + NE0/?(040) 
~ J,_.. 

~- :?.:.:·~ ··--- NE0/2(047) 
.•;· ,..~ NE0/2(052) 

f ~ ... 

NE0/2(052) 
NE0/2(053) 0.84 0.14 0.98 0.00 

NE0/2(054) 0.76 0.13 0.89 0.00 

NE0/2(054) 0.80 0.13 0.93 0.00 

NE0/2(061) 0.84 0.13 0.96 0.00 

NE0/2(065) 1.06 0.15 1.21 0.00 

NE0/2(0661 0.86 0.12 0.99 0.00 

NE0/2(070) 1.07 0.14 1.21 0.00 

NE0/2(071) 0.56 0.09 0.64 ·o.oo 

NE0/2(074) · 0.90 0.12 1.02 0.00 

NE0/2(076) 0.94 0.14 . 1.08 0.00 

NE0/2(078) 0.54 0.08 0.63 0.00 

NE0/2(079) · 0.72 0.12 0.84 0.00 

NE0/2(087) 1.20 0.16 1.36 0.00 

NE0/2(0901 0.95 0.15 1.10 0.00 

NE0/2(097) 1.21 0.18 1.39 0.00 

NE0/2(102) 1.54 0.39 1.93 0.00 
0.58 0.09 0.67 0.00 

---~· --~- NE0/2(106) 
-~\:~~ l-~~:·; NE0/2(1 07) 0.83 0.13 0.96 0.00 
~-- NE0/2(1 1 1) 0.46 0.09 0.56 0.00 

NE0/2(1 18) 1.14 0.18 1.32 0.00 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 
Total + 

Sample JD Isotope Result Error Error MDA Unit 

NE0/2(119) 
NE0/2(120) 
NE0/2(124) 
NE0/2(125) 
NE0/2(141) 
NE0/2(148) 
NE0/2(148) 
NE0/2(163) 
NE0/2(174) 
NE0/2(178) 
NE0/2(182) 
NE0/2(202) 
NE0/2(221) 

.. NE1/1(023) 
NE111 (074) 
NE1/1(178l 

NW0/1(001) 
NW0/1(017) 
NW0/1(023) 
NW0/1(023) 
NW0/1(026) 
NW0/1(028) 
NW0/1(040) 
NW0/1 (047) 
NW0/1(052) 
NW0/1(053) 
NW0/1(054) 
NW0/1 (061) 
NW0/1 (074) 
NW0/1(078) 
NW0/1(079) 
NW0/1 (084) 
NW0/1 (087) 
NW0/1(091) 
NW0/1(092) 
NW0/1 (097) 
NW0/1 (100) 
NW0/1 (102) 
NW0/1 (107) 
NW0/1 ( 1 08) . 
NW0/1(108) 
NW0/1 (118) 
NW0/1 (124) 
NW0/1 (125) 
NW0/1 (138) 
NW0/1 (141) 
NW0/1 (141) 
NW0/1(148) 

·RA-226DA 
RA-226DA 
RA-226DA 

·RA-226DA 
-RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA ... 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA· 

RA-226DA 
RA-226DA 

·RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA .. 
RA-226DA. ·· 
RA-226DA 
RA-22 DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 

. RA-226DA· · 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 

. RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 
RA-226DA 

1.24 
0.63 
1.16 
1.13 
1.07 
1.18 
1.21 
0.48 
0.44 
1.47 
1.15 
1.22 
0.33 
0.36 
1.03 
0.57 

0.30 
0.96 

"1.09 
1.20 
0.65 
1.06 
0.38 
0.96 
0.37 
0.73 
0.74 
·1..02 
1.14 

1.01 
0.48 
0.94 
0.20 
0.84 
1.22 
0.71 
0.71 
0.63 
0.27 
0.32 
0.30 
0.26 
0.67 
0.33 
1.01 
1.19 
1.09 

0.16 
0.11 
0.16 
0.15 
0.15 
0.17 
0.16 
o·:12 
0.09 
0.19 
0.15 
0.18 
0.06. 
0.07 
0.13 
0.11 

0.07 
0.14 
0.16 ·-
0.17 ,' 
0.10 
0.15 
0.08. 
0.14 
0.07 
0.13 
0.14 
0.15-
0.16 

0.14 
0.09 
0.15 
0.04 
0.15 
0.17 
0.12 
0.21 
0.12 
0.05 
0.06 
0.05 
0.06 
0.10 
0.05 
0.20 
0.17 
0.15 

Page 22. 

1.40 0.00 PCI/G 
0.74 0.00 PCI/G 
1.32 0.00 PCI/G 
1.28 0.00 PCI/G 

"1.22 0.00 PCIIG 
1.35 0.00 PCI/G 
1.37 0.00 PCI/G 
0.59 0.00 PCIJG 
0.53 0.00 PCI/G 
1.66 0.00 PCI/G 
1.30 0.00 PCI/G 
1.40 0.00 PC JIG 

.0.39- 0.00 PC JIG 
0.43 0.00 PCI/G 
1.16 0.00 PCIG 
0.68 .···· .. 0.00. PCI/G ·· 

PCI/G · 
0.37 0.00 PCIIG 

. 1.10 0.00 PC JIG 
·-~1.25-- 0.00 PCJ/G ·. 
.. 1.37 : .. 0.00 . PCIIG ·. 

0.76 0.00 PCIIG 
1.21 0.00 PCI/G 
0.47 0.00 PCI/G 
L10 0.00 PCI/G 
0.45 0.00 PCJ/G 
0.86 0.00 ·pclfG 
0.88 0.00 PCJ/G. 
1.17 0.00 . PCI/G · 
1.30 0.00 PC JIG 

1.15 0.00 PC JIG 
0.56 0.15. PCI/G 
1.09 0.00 PCI/G 
0.24 0.07 PCI/G 
0.99. 0.00 PCJ/G 
1.39 0.00 PC JIG 
0.83 0.00 PCI/G 
0.92 0.00 PCI/G 
0.75 0.00 PCI/G 
0.33 . 0.00 .PCI/G 
0.38 0.00 PCI/G 
0.35 0.09 PCI/G 
0.32 0.00 PC JIG 
0.78 0.00 PCI/G 
0.38 0.10 PCI/G 
1.21 0.00 PCI/G 
1.36 0.00 PCI/G 
1.24 0.00 PCI/G 



A. 1 1 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 

Total + 
~ . ·:· ~ ·; 

·r: 
"' ... ~;_i...; 

Sample 10 Isotope Result Error Error MDA Unit 

NW0/1(148) RA-226DA 1.08 0.16 1.24 0.00 PCIIG 

NW0/1(151 I RA-226DA 0.50 0.08 0.59 0.00 PCI/G 

NW0/1 (161) RA-226DA 0.34 0.06 :o.39 0.11 PCI/G 

NW0/1 (170) RA-226DA 0.51 0.09 . 0.61 0.00 PCI/G 

- NW0/1 (1-74) - -----RA-226DA -- -0.33--- -- - 0.07----- --0.40-----0.00- - PCIIG----

NW0/1(178) RA-226DA 0.77 0.12 0.90 0.00 PCI/G 

NW0/1(182) RA-226DA 0.47 0.09. 0.55 0.00 PCI/G 

NW0/1 (187) RA-226DA 0.34 0.07 0.40 0.12 PCI/G 

NW0/1 (196) RA-226DA 0.76 0.12 0.88 0.00 PCI/G 

NW0/1(202) RA-226DA 0.38 0.08 0.45 0.00 PCIIG 

NW0/1(209) RA-226DA 0.59 0.10 0.68 0.00 PCI/G 

NW0/1 (221) RA-226DA 0.74 0.12 0.86 0.00 PCI/G 

NW0/1(222) RA-226DA 0.22 0.04 0.26 0.08 PCI/G 

NW0/1 (231) RA-226DA 0.58 0.08 0.67 0.00 PCI/G 

II) RA-226DA ·•0.52 . __ .· .. 0.08 
.. 

<0.60 .. 0.00 PCI/G 

NW0/2(001) RA~226DA 0.59 ..• . 0.09 0.68. 0.00 PCI/G. 

NW0/2(023) RA-226DA 1.14 0.18 1.32 0.00 PCI/G 

NW0/2(028) RA-226DA 0.98 0.14 1.11 0.00 PCI/G 

NW0/2(040) RA-226DA 0.71.-- 0.13 .-0~84 . ·o.oo · PCIIG. ··-

NW0/2(047) RA-226DA 0.87. . 0.15. .. ....• , ;02 ~ , . ... o.oo PCI/G 

NW0/2(052) RA-226DA 0.68 0.11 0.79. o.oo~. PCIIG 

NW0/2(054) RA-226DA 0.77 0.12 0.89 0.00 PCIIG 

NW0/2(061) RA-226DA 1.16. . 0~16 .. 1.32 .. . 0.00 ·pclfG. 

NW0/2(074) RA-226DA 1.15 0.16. . 1.31 .· .. 0.00 · PCIIG. 

. ' ' NW0/2(078) RA-226DA 0.93 0.13 1.06 0.00 PCI/G 
1', .' NW0/2(079) RA-226DA 0.99 0.13 1.12 0.00 PCI/G 

NW0/2(084) RA.:226DA 1.23 0.16 1.39 ... .0.00. PCI/G . 
--~.:.J··· NW0/2(087) RA-226DA 1.11 0.15 1.26 0.00 PCI/G 

NW0/2(087) RA-226DA 1.12 0.15 1.27 0.00 PCI/G 

NW0/2(091) RA-226DA 0.32 0.06 0.38 0.11 PCI/G 

NW0/2(097) RA-226DA 0.86 0.12 0.98 0.00 PCIIG 

NW0/2(100) RA-226DA 0.79 0.14 0.93 .0.00 -PCI/G 

NW0/2(102) RA-226DA 1.07 0.19 1.26 0.30 PCI/G 

NW0/2(107) RA-226DA 0.36 0.06 0.43 0.00 PCI/G 

NW0/2(107) ·RA-226DA 0.39 0.07 0.45 0.00 PCI/G 

NW0/2(1 08) · RA-226DA . 0.62 0.11 0.72 0.00 PCIIG 

NW0/2(118) RA-226DA 0.78 0.13 0.91 0.00 PCI/G 

NW0/2(1 24) RA-226DA 0.95 0.14 1.08 0.00 PCI/G 

NW0/2(125) RA-226DA 1.08 0.16 1.24 0.00 PCIIG 

NW0/2(125) RA-226DA 1.14 -0.15 1.29 0.00 PCI/G 

NW0/2(138) RA-226DA 0.93 0.14 1.07 0.00 PCI/G 

NW0/2(141) RA-226DA 1.36 0.19 _1.55 0.00 PCI/G 

NW0/2(148) RA-226DA 1.17 0.16 1.33 .• .· 0.00 PCI/G 

NW0/2(151) RA-226DA "1.37 0.17. 1.54 '0.00 ·.PCI/G 

NW0/2(161) RA-226DA 1.28 0.17 1.45 0.00 PCI/G 

NW0/2(170) RA-226DA 1.06 0.15 1.21 0.00 PCI/G 

NW0/2( 178) · RA-226DA ·· 1.13. 0.16 1.29 0.00 . PCI/G 

NW0/2(182) RA-226DA 0.94 0.14 1.08 0.00 PCiiG 

NW0/2(187) RA-226DA 0.83 0.13 0.96 0.00 PC JIG 
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A.11. Summary Data of Gamma Spectros_c;qpic Analysis of Surrounding Soils 

Result 

Total + 

r---.. Sample JD Isotope Result Error Error MDA Unit. 
··. - . 

NW0/2(202) RA-226DA 0.97 0.14 1.11 0.00 PCI/G 

NW0/3(061) RA-226DA 1.17 0.16 1.33 0.00 PCI/G 

NW1/1(023) RA-226DA 1.04 0.15 1.19 0.00 PCI/G 

NW1/1(052) RA-226DA 0.46 0.10 0.56 0.00 PCI/G 

NW1/1 (061) RA-226DA 0.90 0.14 1.04 0.00 PCI/G 

NW1/1(118) RA-226DA 0.34 0.06 0.40 0.00 PCI/G 

NW1 /1 (138) RA-2260A 0.43 0.09 0.53 0.00 PCI/G 

NW1/1(141) RA-226DA- · - 1 . 13 0·.19· 1.32 0.00 PCI/G 

NW1/1(148) RA-226DA 0.97 0.14 1.11 0.00 PCIIG 

NW1/1 (221) RA-226DA 0.48 0.07 0.55 0.12 PCI/G 

SE0/1 (0011 RA~6DA- 0.90 0.13 1.08 . u.-ocr PCI/G 

SE0/1 (006) RA-226DA 0.74 0.11 0.84 0.00 PCI/G 

SE0/1 (0071 RA-226DA 0.90 0.14 1.04 0.00 PCI/G 

SE0/1(009) RA-226DA 0.85 . 0.13 0.98 0.00 :PCI/G 

SE0/1 (017) RA-226DA _·0.77 .. -· 0.11 . .0.88 ·o.oo PCI/G . 

SE0/1 (026) RA-226DA 0.90 0.12 1.02 0.00 PCI/G 

SE0/1 (0271 RA-226DA 0.34 0.06 0.40 0.11 PC JIG 

SE0/1 (031) RA-226DA 0.21 0.06. . -0.27.· .. 0.00 PGI/G ·· 

SE0/1 (032) RA-226DA 0.34' 0.07 . ;0.41. · .. -· ·o.oo ·,·PCI/G .. 

SE0/1(040) RA-226DA 0.42 0.07 0.49 0.00 PCIIG 

SE0/1 (044) RA-226DA 1.09 0.15 1.24 0.00 PCIIG 

SE0/1 (047) RA-226DA 0.78 0.13 .0.92. 0.00 PCI/G 

-·--...., SE0/1 (052) RA-226DA 0.40 0.07 <0.47' 0.00 PCI/G 

SE0/1 (061) RA-226DA 0.40 0.07 0.47 0.00 PCIIG 

SE0/1 (065) RA-226DA 0.40 0.07 0.46 0.00 PCI/G 

SE0/1 (076) RA-226DA 0.35 0.73 1.09 0.00 PC JIG 

SE0/1 (083) RA-226DA 0.59 0.09 0.68 0.00 PCIIG . 

SE0/1 (085) RA-226DA 0.55 0.10 0.65 0.15 PCI/G 

SE0/1(0871 RA-226DA. 1.44 0 •. 19 1.63 0.00 PCI/G 

SE0/1 (090) RA-226DA 0.35 0.07 0.43 0.00 .PCI/G 

SE0/1 (097) RA-226DA 1.18 0.17 1.35 0.00 PCIIG 

SE0/1 (106) RA-226DA 0.46 0.07 0.54 0.00 PC JIG 

SE0/1 (107) RA-226DA 0.34 0.06 0.41 0.00 PCIIG 

SE0/1(111) RA-226DA 1.20 0.20 1.40 0.00 PCI/G 

SE0/1 (118) 'RA-226DA 0.77 0.14 0.92 0.00 PCI/G 

SE0/1 (1241 RA-226DA 0.46 0.08 0.53 0.00 PCI/G 

SE0/1 (1381 RA-226DA 1.06 0.14 1.20 0.00 PCIIG 

SE0/1(141) - RA-226DA 0.41 0.08 0.49 0.00 PCI/G 

SE0/1 (148) ·RA-226DA 0.77 0.12 0.89 0.00 PC JIG 

SE0/1(151) RA-226DA-· · 0.39 0.12 0.51 0.00 PCI/G 

SE0/1{161) RA-226DA 0.49 0.08 0.57 0.00 PCI/G 

SE0/1 (161) RA-226DA 0.56 0.10 0.66 0.00 PCIIG 

SE0/1 (174) RA-226DA 0.24 0.05 0.29 0.09 PC JIG 

SE0/1 (178) RA-226DA 0.34 0.06 0.40 0.00 PCIIG 

SE0/1{182) RA-226DA 0.33 0.06 0.39 0.00 PCI/G 

SE0/1 (187) RA-226DA .0.23 0.05 0.27 0.09 PCI/G 

SE0/1 (196) RA-226DA 0.44 0.07 0.52 0.00 PCI/G 

SE0/1 (202) RA-226DA 0.20 0.06 0.26 0.00 PCI/G 

SE0/1 (209) RA-226DA 0.17 0.04 0.21 0.07 PCI/G 

Page 24 



A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 

Total + 

Sample 10 Isotope Result Error Error MDA Unit 

SE0/1 (209) RA-226DA 0.19 0.04. 0.23 0.09 PCI/G 

SE0/1 (221) RA-226DA 0.16 0.03 0.19 0.07 PCI/G 

SE0/1 (231 l RA-226DA 1.02 0.13 1.15 0.00 PCI/G 

1) . RA- \).93 0.13 1.05 0.00 PCI/G 

-- SE0/2(007)- ----- RA-226DA-~ 0.89-- .. -0.:13- - ~~- -1-.02 --- -0.00---PCI/G---

SE0/2(017) RA-226DA 0.89 0.13 1.02 0.00 PCI/G 

SE0/2(0271 RA-226DA 0.47 0.08 0.55 0.00 PCI/G 

SE0/2(031 l RA-226DA 0.24 0.05 0.29 0.10 PCI/G 

SE0/2(031 l RA-226DA 0.93 0.14 1.07 0.00 PCIIG 

SE0/2(032) RA-226DA 0.68 0.11 .0.79 0.00 PCI/G 

SE0/2(040) RA-226DA 0.66 0.12 0.78 0.00 PCIIG 

SE0/2(044) RA-226DA 0.98 0.16 1.14 0.00 PCI/G 

SE0/2(047) RA-226DA 1.03 0.15 1.18 0.00 PCI/G 

SE0/2(052) RA-226DA 0.47 .. 
.. 

0.12 0.58 0.00 PCI/G 

SE0/2(061 l RA-226DA 0.64 0.11 0.75 0.17 PCI/G 

SE0/2(065) RA-226DA 0.61 0.10 0.71 0.00 PCI/G 

SE0/2(076) RA-226DA · 1.:15 0.15. .. ·1.30. 0.00 PCI/G 

SE0/2(085) . RA-226DA 
.. 

. 0.87 .. 0:16 . 1.02 ; . 0.00 ·pclfG 

SE0/2(087) RA-226DA 1.33 0.17 . 1.50 0.00 PCIIG 

SE0/2(090) RA-226DA 0.63 0.13 0.76 0.00 PCI/G 
'·'···.:~ .. 

,...f: ~r' SE0/2(097) RA-226DA 1.22.; 
.. 

0.17·.·· .. 1.39-····· ... · 0.00_·· .iPCIIG 

SE0/2(106) RA-226DA 0.71 0.10 0.80 0.00 PCIIG 
.,.. ~ : .... SE0/2(107) RA-226DA 0.31 0.08 0.40 0.00 PCI/G 

SE0/2(111) RA-226DA 0.83 0.16 0.99 0.00 PCIIG 

SE0/2(~ 18) RA-226DA 1.34 . 0.17 1.51 0.00 PCI/G 

SE0/2(:124) · RA-226DA 0.99 0.13 1.12 0.00 PCIIG 

SE0/2(138) RA-226DA 1.06 0.14 1.20 0.00 PCJ/G 

SE0/2(141) RA-226DA 0.56 0.10 0.66 0.00 PCI/G 

SE0/2(148) RA-226DA 0.31 0.06 0.38 0.00 PCI/G 

SE0/2(151) RA-226DA 0.30 0.08 0.39 0.16 PCI/G 

SE0/2(161 l RA-226DA 1.11 0.15 1.26 0.00 PCI/G 

SE0/2(178) RA-226DA 0.32 0.08 0.41 0.00 PCI/G 

SE0/2(182) RA-226DA 0.55 0.09 0.64 0.00 PCI/G 

SE0/2(196) RA-226DA 1.24 0.17 1.41 0.00 PCIIG 

SE0/2(202) RA-226DA 0.86 0.14 0.99 0.00 PCI/G 

SE0/3(052) RA-226DA 0.93 0.14 1.07 0.00 PCI/G 

SE0/3(065) RA-226DA 0.89 0.12 1.01 0.00 PCI/G 

SE0/3(076) RA-226DA 0.87 0.12 0.99 0.00 PCI/G 

SE1/1(076) RA-226DA 0.45 0.11 0.56 0.00 PCI/G 

SE1 /1 (083) RA-226DA 0.89 0.13 1.01 0.00 PCI/G 

SW0/1(006) RA-226DA 0.89 0.12 .. · 1.01 0.00 PCIIG 

SW0/1(026) RA~226DA 1.01 0.15 1:16 . o.oo. PCI/G 

SW0/1(047) RA-226DA 0.70 0.12 0.83 0.00 PCI/G 

SW0/1(047) RA-226DA 0.78 0.13 0.91 0.00 PCJ/G 

SW0/1 (061 l RA-226DA 1.05 0.15 1.20 0.00 PCIIG 

SW0/1 (074) RA-226DA 1.25 0.17 1.42 0.00 PCIIG 

SW0/1(097) RA-226DA 1.00 0.14 1.14 0.00 PCI/G 

SW0/1 (1 1 1) RA-226DA 0.31 0.08 0.39 0.00 PCI/G 

SW0/1(124) RA-226DA ·0.42 0.07 0.49. 0.00 PCI/G 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 

Total + 
Sample 10 · Isotope · Result Error Error MDA Unit 

SW0/1 (141 I RA-226DA 0.32 0.07 0.39 0.00 PCI/G 
SW0/1(1481 RA-226DA 0.41 0.07 0.48 0.00 PCI/G 
SW0/1(170) RA-226DA 0.30 0.06 0.36 0.00 PCI/G 
SW0/1 (178) RA-226DA 0.18 .0.05 0.23 0.00 PCI/G 
SW0/1(182) RA;226DA 0.58 0.09 0.67 0.00 PCI/G 
SW0/1{1851 RA-226DA 0.34 0.06 0.41 0.00 PCI/G 
SW0/1 (1851 RA-226DA 0.77 0.13 0.91 0.00 PCI/G 
SW0/1(196) RA-226DA· · ·· -- 1 .03 o~l5 1.18 0.00 PCI/G 
SW0/1 (202) RA-226DA 0.26 0.05 0.31 0.10 PCI/G 
SW0/1(2091 RA-226DA 0.24 0.05 0.29 0.09 PCI/G 
SW0/1(221) RA-226DA 1.15 0.16 1.31 0.00 PCI/G 
SW0/1(2311 RA-226DA 0.41 0.08 0.49 0.00 PCI/G 
SW0/2(0061 RA-226DA 0.87 0.13 -1~00 0.00 · PCI/G 
SW0/2(047) RA-226DA 0.78 0.14 0.93 0.00 PCI/G 
SW0/2(061) RA-226DA 0.65 0.14 0.78 0.00 PCI/G 
SW0/2(074) RA-226DA 1.18 0.16 .1.34 0.00 PCI/G 
SW0/2(097) RA-226DA 1.3:4. 0.18 .. 1.52 ·. .. o.oo .•. PCI/G 

--··. 

SW0/2(1 11) RA-226DA 0.92 0.21 1.13 0.00 PCI/G 
SW0/2(124) RA-226DA 1.27 0.17 .1.44 0.00 PCI/G 
SW0/2{148) RA-226DA 1.05 0.15. ··1.20 -··· .0.00 .PCI/G 
SW0/2(148) RA-226DA 1.07 ·o.16 L23 0.00 PCI/G 
SW0/2(170) RA-226DA 1.04 0.16 1.20 0.00 PCI/G 

--;·--.. SW0/2(178) RA-226DA 0.60 0.10 0.69 0.00 PCI/G 
SW0/2(178) RA-226DA 0.59 0.11 0.70 0.00 PCI/G 
SW0/2(182) RA-226DA 1.16 0.16 1.32 ··0.00 PCI/G 
SW0/2(196) RA-226DA 1.10 0.16 1.26 0.00 PCI/G 
SW0/2(202) RA-226DA 1.17 0.16 1.33 0.00 PCI/G 
SW0/2(202) RA-226DA 1.19 0.17 1.36 0.00 'PCI/G 
SW0/2(221) RA-226DA. - . 1.28 0.17 1.45 .0.00 PCI/G·. 
CC0/1 (01 7) TH-232DA 1 .1 1 0.19 1.30 0.00 PCI/G 
CC0/1(026) TH-232DA 1.16 0.20 1.36 0.00 PCI/G 
CC0/1 (028) TH-232DA 1.18 0.24 1.42 0.00 PCI/G 
CC0/1 (028) TH-232DA 1.20 0.24 1.44 0.00 PCI/G 
CC0/1 (031) TH-232DA 4.78 0.57. 5.35 0.00 PCI/G 
CC0/1(032) TH-232DA 1.13 0.21 1.34 0.00 PCI/G 
CC0/1(040) TH-232DA 2.68 0.34 3.02 0.00 PCI/G 
CC0/1 (044) TH-232DA 0.59 0.11 0.70 0.00 PCI/G. 
CC0/1 (047) TH-232DA 1.39 0.24 1.63 0.00 PCIIG 
CC0/1(047) TH-232DA 1.14 0.22 1.36 0.00 PCI/G 
CC0/1 (052) TH-232DA·····- ·0.34 0.10 0.44 0.00 PCI/G 
CC0/1(053) TH-232DA 1.12 0.21 1.33 0.00 PCI/G 
CC0/1 (054) TH-232DA 1.22 0.25 1.47 0.00 PCI/G 
CC0/1 (061 l TH-232DA 0.22 0.09 0.31 0.00 PCI/G 
CC0/1(065) TH-232DA 0.45 0.11 0.56 o.ob PCI/G 
CC0/1 (066) TH-232DA 1.23 0.23 1.46 0.00 PCI/G 

.. · ~-~ _..._ CC0/1(070) TH-232DA 4.14 0.51 4.65 0.00 PCI/G 

)Jdj CC0/1 (071 l TH-232DA 0.86 0.15 1.01 0.00 PCI/G 
CC0/1(0741 TH-232DA 1 05 0.j9 1.24 0.00 PCJ/G ··-

CC0/1 (0761 TH-232DA 0.35 0.12 0.47 0.00 PCI/G 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 

: Total· + 
Sa~ple.ID Isotope Result Error Error MOA. Unit 

CC0/1 (0781 TH-232DA 21.30 2.17 23.47 0.00 PCI/G 

CC0/1 (0791 TH-232DA 0.80 0.16 0.96 0.00 PCI/G 

CC0/1(079) TH-232DA 0.97 0.19 1.16 0.00 PCI/G 

CC0/1(083) TH-232DA 2.73 0.38 3.11 0.00. PCJ/G 

-- CC0/-1 (084) ---- TH_...232DA------0;51--- --- 0~16 · ------- 0~66-· - -O;OO-- PCI!G- -

CC0/1(086) TH-232DA 1.32 0.23 1.55 0.00 PCI/G 

CC0/1(086) TH-232DA 1.76 0.26 2.02. 0.00 · PCJIG 

CC0/1(087) TH-232DA 0.93 0.20 1.13 0.00 PCJ/G 

CC0/1(090) TH-232DA 2.20 0.29. 2.49 0.00 PCI/G 

CC0/1 (0901 TH-232DA 2.51 0.33 2.84 0.00 PCI/G 

CC0/1 (091) TH-232DA 0.31 0.12 0.43 0.00 ·pcJ!G 

CC0/1 (092) TH-232DA 3.24 0.41 3.65 0.00 PC JIG 

CC0/1 (093) TH-232DA 28.40 2.91 31.31 0.00 PCI/G 

CC0/1(097) TH-232DA 1.27 0.22 1.49 0.00 PCJ/G 

CC0/1 (100) TH-232DA "0.33 .•. · .... 0.09 0.42 0.00 ·pcJIG 

CC0/1(100) TH-232DA 0.52 0.13 .. 0.65 0.00 PCI/G 

CC0/1 1102) TH-232DA 9.00 0.98 9.98 0.00 PCI/G 

CC0/1 (106) TH-232DA 1.01 0.20 1.21 0.00 PC JIG 

CC0/1 (107) TH-232DA 0.35 0.10 ._·.· . ::0.45 
.. ... : 0.00 -PC JIG 

CC0/1(108) TH-232DA 5.12 ·. 0.64 .5~76 .. 
. ·.·. 0.00 PC JIG 

CC0/1(111) TH-232DA 1.99 0.27 2.26 0.00· PCI/G:. 

CC0/1 (118) TH-232DA 21.10 2.17 23.27 0.00 PCI/G 

CC0/1 (119) TH-232DA 6.20 0.72. . 6.92 ·. 0.00 PC JIG 
CC0/1(120) TH-232DA 1.76 0.28 2.04 0.00 PCI/G 

CCO/H125l TH-232DA 0.14 0.07 0.21 0.14 PC JIG 
CC0/1 (138) TH-232DA 2.71 0.35 3.06 0.00 PCI/G 

CC0/1 (141) · .TH~232DA .. .0.25 0.10 . 0.35 0.00 PCI/G 

CC0/1 (148) TH-232DA 1.22 0.22 1.44 0.00 PC JIG 
CC0/1(151 l TH-232DA 1.25 0.21 1.46 0.00 PC JIG 
CC0/1 (151 l TH-232DA 1.42 0.22 1.64 0.00 PC JIG 
CC0/1 (151) TH-232DA 0.77 0.16 0.94 .0.00 PCI/G 

CC0/1 (161) TH-232DA 0.87 0.16 1.03 ·o.oo PCI/G ·· 

CC0/1(170) TH-232DA 0.52 0.12 0.64 0.00 PCI/G 

CC0/1(174) TH-232DA 0.55 0.16 0.70 0.00 PC JIG 

CC0/1 (178) TH-232DA 4.71 0.56 5.27 0.00 PCI/G 

CC0/1 (182) TH-232DA 0.24 0.09 0.33 0.00 PCJ/G 

CC0/1(185) TH-232DA 0.24 0.08 0.32 0.00 PCIIG 

CC0/1 (185) TH-232DA 0.29 0.10 0.39 0.00 PCI/G 

CC0/1(187) TH-232DA 0.40 0.11 0.50 .0.00 PCI/G 

CC0/1 (196) TH-232DA 0.43 0.12 0.55 0.00 PCI/G 

CC0/1 (202) TH-232DA 0.38 0.10 0.48 0.00 PCI/G 

CC0/1 (209) TH-232DA 0.52 0.13 0.65 0.00 PCI/G 

CC0/1 (221) TH-232DA 0.13 0.06 0.19 .. ·· .. 0.00 PC JIG -·-. 

CC0/1(222) TH-232DA 0.25 0.07 0.32 ·.· 0.00 . PCJ/G 

CC0/1 (231 l TH-232DA 0.46 0.12 0.58 0.00 PCI/G 

CCOt2i017) ~-TH~32DA 1.19 0.21 1.40 0.00 t"l,;l/{.j 

CC0/2(026) ·TH-232DA 1.29 0.22 "1.51 0.00 PCI/G 

CC0/2(028) TH-232DA 1.02 0.23 1.25 0.00 PCI/G 

CC0/2(031 l TH-232DA 5.05 0.61 5.66 0.00 PCIIG 
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A. 1 1. Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

·. Result 
.... . . Total + 
·Sample JD Isotope Result Error Error MDA Unit 

CC0/2(032) TH-232DA 1.17 0.23 1.40 0.00 PCIIG 

CC0/2(04.0) TH-232DA 0.70 0.15 0.85 0.00 PCI/G 

CC0/2(044) TH-232DA 1.47 0.24 1.71 0.00 ·PCI/G 

CC0/2(047) TH-232DA 1.34 0.23 1.57 0.00 PCI/G 

CC0/2(052) TH-232DA 3.48 0.41 3.89 0.00 PCI/G 

CC0/2(053) TH-232DA 0.77 0.17 0.94 0.00 PCI/G 

CC0/2(054) TH-232DA 1.22 0.24 1.46 0.00 PCI/G 

CC0/2(061) TH-232D.tc· . - 8.65 0.94 9.59 0.00 PCI/G 

CC0/2(065) TH-232DA 0.92 0.18 1.10 0.00 PCI/G 

CC0/2(066) TH-232DA 1.17 0.23 1;40 0.00 PCI/G 

CC0/2(070) TH-232DA 1.71 0.27 ·1.98 0.00 ·PCI/G 

CC0/2(071) TH-232DA 0.85 0.16 1.01 0.00 PCI/G 

CC0/2(071 l TH-232DA 1.14 0.20 1.34 0.00 PCI/G 

CC0/2{074) TH-232DA 1.03. 0.19 1~22 0.00 PCI/G -CC0/2(076) .·. 'TH-232DA .· 0.91 0.18 .· '1;09 .· 0.00 ·PCI/G 

CC0/2(078) TH-232DA 1.24 0.22 1.46 0.00 PC JIG 

CC0/2(078) TH-232DA 41.90 4.26 46.16 0.00 PCI/G 

CC0/2(079) TH-232DA 0.76 0~17 • 0.93 .. . ·0.00 .PCI/G 

CC0/2(083) TH-232DA L52 0.26'. .-1.78 . 0.00 . PCI/G. · 

CC0/2(084) TH-232DA 2.79 0.39 3.18 0.00 PCI/G 

CC0/2(086) TH-232DA 1.62 0.29 1.91 0.00 PC JIG 

CC0/2(087) TH~232DA 0.91 0.19 . '1.10 0.00 PCI/G 

CC0/2(090) TH-232DA 1.76 0.27 2.03 0.00 PCI/G 

CC0/2(091) TH-232DA 6.16 0.70 6.86 0.00 PCI/G 

CC0/2(092) TH-232DA 2.73 0.37 3.10 0.00 PCI/G 

CC0/2{097) ··· TH-232DA 1.03 0.19 1.22 0.00 PCI/G 

CC0/2{100) TH~232DA 13.80 -1.43 15.23 •o.oo PCI/G 

CC0/2{102) TH-232DA 18.60 1.94 20.54 0.00 PCI/G 

CC0/2{106) TH-232DA· 0.68 . 0.14- 0.82 0.00 PCI/G 

CC0/2(107) TH-232DA 5.93 .0.68 6.61 0.00 PC JIG 

CC0/2(108) TH-232DA 1.28 0.23 1.51 0.00 PCI/G. 

CC0/2(1 1 1) TH-232DA 0.64 0.16 0.79 0.00 PCI/G 

CC0/2(118) TH-232DA 5.17 0.62 5.79 0.00 PCIIG 

CC0/2(119) TH-232DA 5.03 0.59 5.62 . 0.00 PCI/G 

CC0/2{120) TH-232DA 28.10 2.87 30.97 0.00 PCI/G 

CC0/2(124) TH-232DA 1.28 0.21 1.49 0.00 PCI/G 

CC0/2(124) TH-232DA 1.31 0.24 1.55 0.00 PCI/G 

CC0/2(125) . TH-232DA 1.05 0.22 1.27 0.00 PCI/G 

CC0/2{138) TH-232DA 1.72 0.31 2.03 0.00 PCI/G 

CC0/2(141) TH-232DA-- ... 0.49 0.15 0.63 0.00 PCI/G 

CC0/2(148) TH-232DA 1.15 0.20 1.35 0.00 PCI/G 

CC0/2{151) TH-232DA 1.57 0.32 L89 0.00 PCI/G 

CC0/2{1 61) TH-232DA· 2.11 0.28 -· -2.39 0.00 PCI/G 

CC0/2(163) TH-232DA 1.76 0.28 2.04 0.00 PCI/G 

CC0/2{170) TH-232DA 1.38 0.23 1.61 0.00 PCIIG 

CC0/2(182) TH-232DA 0.29 0.09 0.38 ·o.oo PCI/G 

CC0/2{187) TH-232DA 1.50 0.26 1.76 0.00 PCI/G 

CC0/2(202) TH-232DA 1.13 0.20 1.33 0.00 PCI/G 

CC0/2(209) TH-232DA 1.22 0.22 1.44 0.00 PCI/G 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 
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CC0/2(221) TH-232DA 2.07 0.28 2.35 0.00 PCI/G 

CC0/2(222) TH-2320A 0.74 0.15 0.90 0.00 PCI/G 

CC0/2(231 l TH-232DA 0.91 0.22 1.12 0.00 PCI/G 

CC0/3(076) TH-232DA 1.01 0.19 1.20 0.00 PCI/G 

cc1-11 {070) - -- --TH'-'232DA- -- -2~4o--- -~ 0;3-1- ---- .2-.7"1 -- -0;00-- PGI/G --
117t7n2) lH- 1.07 ---u.~l 1.28 0.00 PCI/G 

NE0/1 (001 l TH-232DA 1.20 0.22 1.42 0.00 PCI/G 

NE0/1 (004) TH-232DA 1.19 0.22 1.41 0.00 PCI/G 

NE0/1 (009) TH-2320A 1.10 0.21 1.31 0.00 PCI/G 

NE0/1 (0171 TH-2320A 1.49 0.23 1.72 0.00 PC JIG 

NE0/1 (023) TH-232DA 0.17 0.06 0.23 0.13 PCI/G 

NE0/1(026) TH-232DA 1.26 0.25 1.51 0.00 PCI/G 

NE0/1 (027) - TH-2320A 1.14 0.21 -1.35 0.00 PCI/G 

NE0/1 (028) TH~2320A _1.29 -- 0.23 - __ 1 ~52 0.00 PCI/G 

NE0/1 (032) TH-2320A 1.03 0.21 1.24 0.00 PC JIG 

NE0/1(040) TH-2320A 1.15 0.21 1.36 0.00 PCI/G 

NE0/1(044) TH-2320A _- 1.56 0.24 1.80 --- 0.00 PCI/G 

NE0/1(047) TH-2320A 1.13 -0.22 1.35 0.00 PCI/G 

NE0/1(052) TH-232DA 1.01 0.18 -1.19 0.00 PCI/G 

NE0/1(053) TH-2320A 1.42 0.25 1.67 0.00 PCI/G 

NE0/1.(054) TH-2320A 1.23 0.23-- ''1.46 --- 0.00 ·pel/G.::::: 

NE0/1 (0611 TH-2320A 1.21 0.24 1.45 -0.00 PCI/G 

NE0/1 (061) TH-232DA 1.14 0.23 1.37 0.00 PCI/G 

NE0/1 (065) TH-232DA 1.26 0.24 1.50 0.00 . PCI/G 

NE0/1'(066) TH~2320A 1.17 0.21 1.38 0.00 PCI/G-

NE0/1(070) TH-2320A 0.56 0.14 0.70 0.00 .PCI/G 

NE0/1;(071) TH-2320A - ·- - .. 
1.69 0.24 1.93 0.00 PCI/G 

NEO/H074) -TH-2320A 1.04 0.19 1.23 0.00 PCI/G 

NE0/1 (076) TH-2320A 2;13 0.30 2.43 0.00 PCI/G 

NE0/1(078) TH-2320A 0.73 0.15 0.88 0.00 PCI/G 

NE0/1 (079) TH-232DA 1.33 0.21 1.54 0.00 PCI/G 

NE0/1 (087) TH-232DA 1.07 0.22 1.29 0.00 PC JIG 

NE0/1(090) TH-2320A 3.72 0.46 4.18 0.00 PCI/G 

NE0/1(090) TH-2320A 3.80 0.47 4.27 0.00 PCI/G 

NE0/1 (097) TH-2320A 1.06 0.19 1.25 0.00 PCI/G 

NE0/1(102) TH-2320A 12.10 1.27 13.37 0.00 PCI/G 

NE0/1 (106) TH-2320A 0.26 0. i 1 0.37 0.00 PCI/G 

NE0/1(107) TH-232DA 2.66 0.36 3.02 .o.oo PCI/G 

NE0/1(111) TH-232DA 1.25 0.25 1.50 0.00 PCI/G 

NE0/1(111) TH-232DA 1.30 0.22 1.52 0.00 PCI/G 

NE0/1 (118) TH-2320A 11.60 1.25 12.85 -0.00 PCI/G . -

NE0/1 (119) TH-232DA 3.21 0.40 3.61 ·0.00- PCI/G 

NE0/1 (120) TH-232DA 0.56 0.11 0.67 0.00 PC JIG 

NE0/1 (124) TH-232DA 0.48 0.12 0.61 o.oo· PCI/G 

NE0/1 (124) _ TH-232DA 0.48 0.13 ·o.62 0.00 PCI/G 

NE0/1(125)- TH-2320A 0.35 0.09 0.45 .0.00 PCI/G 

NE0/1 (138) TH-232DA 0.41 0.09 0.50 0.00 PCI/G 

NE0/1 (141 l TH-232DA 0.66 0.14 0.80 0.00 PCI/G 

NE0/1 {151 l TH-232DA 0.96 0.16 1.12 0.00 PCI/G 
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·;fr Result 

Total + 
Sample 10 Isotope Result Error Error MDA Unit 

NE0/1 (161) TH-232DA 0.56 0.10 0.66 0.00 PCI/G 

NE0/1 (163) TH-232DA 29.80 3.07 32.87 0.00 PCI/G 

NE0/1 (163) TH-232DA 31.20 3.22 34.42 0.00 PCI/G 

NE0/1 (174) TH-232DA 0.45 0.11 ·.0.55 0.00 PCI/G 

NE0/1 (178) TH-232DA 0.94 0.17 1.10 0.00 PCI/G 

NE0/1 (182) TH-232DA 1.01 0.19 1.20 0.00 PCI/G 

NE0/1 (185) TH-232DA 0.22 0.08 0.30 0.00 PCI/G 

NE0/1 (187) TH-232DA 1.96 0.30 2.26 0.00 PCI/G 

NE0/1 (196) TH-232DA 1.23 0.23 1.46 0.00 PCI/G 

NE0/1 (202) TH-232DA 0.56 0.12 0.68 0.00 PCI/G 

NE0/1(209) TH-232DA 1.12 0.21 1.33 0.00 PCI/G 

NE0/1 (209) TH-232DA "1.13 0.23 -1.36 . 0.00 PCI/G 

NE0/1 (221) TH-232DA. 0.20 0.07 0.27 0.00 PCI/G 

NE0/1 (222) TH-232DA 0.10 0.06· 0.16 0.00 PCI/G 

NE0/1 (231) TH-232DA 0.47 0.12 0.59 0.00 PCI/G 

NE0/2(001) TH-232DA 0.88 0.16 1~05 .. 0.00 ·.PCI/G 

NE0/2(017) TH-232DA 1.38 0.22. 1.60 .0.00 PCI/G 

NE0/2(023) TH-232DA 2.01 0.29 2.30 0.00 PCI/G 

NE0/2(026) TH-232DA 1.26 0.24 .1.50 0.00 PCI/G 

NE0/2(026) TH-232DA 1.55 0.25· . 1.80 0.00 PCI/G 

NE0/2(027). TH-232DA · 1.17 0.20 ... . 1.37 .. ··0.00 ··PCI/G •·• 
NE0/2(028) TH-232DA 1.12 0.23 1.35 0.00 PCI/G 

NE0/2(032) TH-232DA 1.14 0.25 1.39 0.00 PCI/G 

NE0/2(040) ·· .. Tt;t-232DA 0.68 0.15 0.83 0.00 PCI/G 

NE0/2(047) TH-232DA .· 1.19 0.21 1.40 0.00 PCI/G 

NE0/2(052) TH-232DA 0.63 0.17 0.80 0.00 PCI/G 

NE0/2(052) TH-232DA 0.71 0.15 0.85 0.00 PCI/G 

NE0/2{053) TH-232DA 1.24 0.25 1.49 .. 0.00 PCI/G 

NE0/2(054) TH~232DA· .. 1.22 0~25 . 1.47 0.00 PCI/G 

NE0/2(054) TH-232DA 1.08 0.24 1.32 0.00 PCI/G 

NE0/2(061) TH-232DA 0.99 0.20 1.19 0.00 PCI/G .. 
NE0/2(065) TH-232DA 1.24 0.22 1.46 •o.oo PCI/G · 
NE0/2(066) · ... TH-232DA -0.94 0.16 1.11 0.00 PCI/G 

NE0/2(070) TH-232DA 0.77 0.18 0.94 0.00 PCI/G 

NE0/2(071) TH-232DA 1.22 0.19 1.41 0.00 PCI/G 

NE0/2(074) TH-232DA 0.74 0.14 0.88 0.00 PCI/G 

NE0/2(076) .TH-232DA 1.91 0.27 2.18 0.00 PCI/G 

NE0/2(078) TH-232DA 0.68 0.15 0.84 0.00 PCI/G 

NE0/2(079) TH-232DA 1.13 0.19 1.32 0.00 PCI/G 

NE0/2(087) TH-232DA. 0~81 . 0.16 0.97 0.00 PCI/G. 

NE0/2(090) TH-232DA .2.55 0.37 2.92 0.00 PCI/G 

NE0/2(097) TH-232DA 1.23 0.25 1.48 0.00 PCI/G 

NE0/2(102) TH-232DA 111.00 11.10 122.10 0.00 PCI/G 

NE0/2(106) .. TH-232DA 0.36. 0.10 ·o.46 0.00 PCI/G . 

NE0/2(107) TH-232DA 1.80 0.28 2.08 0.00 PCI/G · 

NE0/2(111) TH-232DA 0.75 0.19 0.93 0.00 PCI/G 

NE0/2(118) TH-232DA 4.87 0.60 5.47 0.00 PCIIG 

NE0/2(119) TH-232DA 1.26 0.23. 1.49 0.00 PCI/G 

NE0/2(120) TH-232DA 1.17 0.19 1.36 0.00 PCI/G 
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NE0/2(124) TH-232DA 1.11 0.24 1.35 0.00 PCI/G 
NE0/2(125) TH-232DA 1.23 0.21 1.44 0.00 PCI/G 
NE0/2(141) TH-232DA 1.13 0.22 . 1.35 .o.oo PCI/G 

NE0/2(148) TH-232DA 1.23 0.25 .. 1.48 •0.00 PCI/G 
- NE0/2(1.48) . -- _ TH=232DA __ . _1_.33 _____ 0.25_~ ____ 1.58 ______ 0.00 ___ P_CI/G_ 

NE0/2(163) TH-232DA 11.60 1.24 12.84 0.00 PCI/G 
NE0/2(174) TH-232DA 0.85 0.19 1.03 0.00 ·. PCI/G 

NE0/2(178) TH-232DA 7.29 0.80 8.09 0.00 PCI/G 
NE0/2C182l TH-232DA 1.12 0.21 1.33 0.00 PCIIG 
NE0/2(202) TH-232DA 9.35 0.99 10.34 0.00 PCI/G 
NE0/2(221) TH-232DA 0.48 0.13 ·0.60 0.00 PCIIG 
NE1/1 (023) TH-232DA 0.19 0.08 0.27 0.16 PCI/G. 

NE1/1(074) TH-232DA 0.99 0.19 1.18 0.00 PCI/G 

NE1/1(178) TH-232DA 1.26 0.21 1.47 0.00 PCIIG 
:2.22 .. 

.. 

0.32 . 2.54 .•... NE1/2(023) TH-232DA. 0.00 PCI/G 
NW0/1(001) TH-232DA 0.35 0.13 ..•.. 0.48 0.00 PCI/G 
NW0/1(017) TH-232DA 1.12 0.23 1.35 0.00 PCI/G 

NW0/1(0231 TH-232DA 1.25 0.24 1.49 0.00 PCIIG 
NW0/1(023) TH-232DA 1.40 . 0.23 : .-1.63 

' .. 0.00 PCI/G 

-' .J•• _- .• _- .i.· 

.: ' ~. ~ 

--~:.' •:j, 

NW0/1(026) TH-232DA 1.02 •0:16:-, . ·~t~:18 < 0.00- -PCI/G,·. 
NW0/1(028) TH-232DA 1.27 0.25 1.52 0.00 - PCI/G ::. 

NW0/1(040) TH-232DA 1.20 0.20 1.40 0.00 PCI/G 
NW0/1(047) TH.;.232DA 1.50 0.27 ·1.77 0.00 .. PCI/G 
NW0/1(052) TH-232DA 0.45 0.13 0.58 0.00 PCI/G 

-~· 
,. NW0/1(053) TH-232DA 1.49 0.25 1.74 0.00 PCI/G 

NW0/1(054) TH-232DA 0.98 0.23 1.21 0.00 PCI/G 
NW0/1(061) TH-232DA 1.25 0.25 : 1.50 0.00 · PCI/G 

NW0/1(074) TH-232DA "1.27 .. 0.23 .. 1..50 ·.0.00 .PCI/G 
NW0/1(078) TH-232DA 0.94 0.17 1.12 0.00 PCJJG 
NW0/1(079) TH-232DA 2.56 0.34 2.90 0.00 PCJJG 
NW0/1(084) TH-232DA 7.51 0.83 8.34 0.00 .PCI/G 

NW0/1(087) TH-232DA 1.09 0.19 1.28 0.00 =PCIIG 
NW0/1(091) TH-232DA 0.27 0.09 0.36 0.00 PCIIG 
NW0/1(092) TH-232DA 7.85 0.88 8.73 0.00 PCI/G 
NW0/1(097) TH-232DA 0.96 0.18 1.14 0.00 ·PCI/G 

NW0/1(100) TH-232DA 4.44 0.52 4.96 0.00 PCIIG . •· 
NW0/1(102) TH-232DA 19.90 2.07 21.97 0.00 PCIIG 

NW0/1(107) TH-232DA 1.57 0.26 1.83 0.00 PCIIG 

NW0/1 (108) TH-232DA 0.41 0.10 0~51 0.00 ·PCI/G 

NW0/1(108) TH~232DA 0.59 0.14 0~73 ·. 0.00 _ PCIIG . 

NW0/1(118) TH-232DA 0.65 0.11 0.76 0.00 PCI/G 

NW0/1(124) TH-232DA 0.50 0.11 0.61 0.00 PCI/G 

NW0/1(125) TH-232DA 0~52 0.13 0.65 . 0~00 -PCI/G 

NW0/1 (138) TH-232DA 0.28 0.09 0;37 0.00 PCI/G 

NW0/1 (141 l TH-232DA 18.70 1.96 20.66 0.00 PCI/G 
NW0/1 (141) TH-232DA 21.20 2.16 23.36 0.00 PCJJG 

NW0/1(148) TH-232DA 1.41 0.22 1.63 .0.00 PCI/G 
NW0/1(148) TH-232DA 1.15 0.20 1.35 0.00 PCI/G 
NW0/1(151) TH-232DA 1.18 0.20 1.38 0.00 PCI/G 
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A. 11 . Summary Data of Gamma Sp~~troscopic Analysis of Surrounding Soils 

Result 

Total + 
Sample 10 Isotope Result Error Error MDA Unit 

NW0/1 (161) TH-232DA 0.40 0.11 0.51 0.00 PCI/G 
NW0/1(170) TH-232DA 0.39 0.13 0.53 0.00 PCI/G 
NW0/1(174) TH-232DA 0.53 0.15 0.68 0.00 PCI/G 
NW0/1 (178) TH-232DA 2.47 0.34 2.81 0.00 PCI/G 
NW0/1 (182) TH-232DA 0.25 0.14 0.40 0.00 PCI/G 
NW0/1(187) TH-232DA 1.31 0.21 1.52 0.00 PCI/G 
NW0/1(196) TH-232DA 1.33 0.24 1.57 0.00 PCI/G 
NW0/1(202) TH-232Dk· 0.60 0.13 0.73 0.00 PCI/G 
NW0/1(209) TH-232DA 0.75 0.16 0.91 0.00 PCI/G 
NW0/1(221) TH-232DA 5.04 0.59 5.63 0.00 PCI/G 
NW0/1 (222) TH-·232DA 0.13 0.07 0.20 0.00 PCI/G 
NW0/1 (231) TH-232DA 0.57 0.11 0.69 0.00 PCI/G 
NW0/2(001) TH-232DA 1.68 0.22 1.90 0.00 PCI/G 
NW0/2(001) TH-232DA 1.72 0.23 1.95 0.00 PCI/G 
NW0/2(023) TH-232DA 1;43 0.26 1.69 .0.00 PCI!G_ 
NW0/2(028) TH-232DA 1.15 0.23 1.38 0.00 PCI/G 
NW0/2(040) TH-232DA 1.17 0.22 1.39 0.00 PCI/G 
NW0/2(047) TH-232DA 1.33 0.24 1.57 0.00 PCI/G 
NW0/2(052) TH-232DA 3.23 0.40 _:3.~3 0.00 .PCI/G 
NW0/2(054) TH-232DA 1.04 0.21 1.25 0.00 PCI/G 
NW0/2(061) TH-232DA 1.17 0.24 1.41 0.00 PCI/G 
NW0/2(074) TH-2320A 1.22 0.23. 1.45 0.00 PCI/G 
NW0/2(078) TH-2320A 1.10 0.20 . 1.30. 0.00 PCI/G . 
NW0/2(079) TH-232DA 1.55 0.23 1.78 0.00 PCI/G 
NW0/2(084) TH-2320A 4.32 0.51 4.83 0.00 PCI/G 
NW0/2(087) TH-232DA 1.10 0.22 1.32 0.00 --PCI/G 
NW0/2(087) TH-232DA 1.12 0.23 1.35 . 0.00 PCI/G 
NW0/2(091) TH-2320A 1.37 0.20 1.57 0.00 PCI/G 
NW0/2(097) TH-232DA.- - ·- 0.64 0.17 0.81 0.00 PCI/G 
NW0/2(100) TH-232DA. 3.99 0.49 4.48 0.00 _PCI/G 
NW0/2(102) TH-232DA 35.20 3.62 38.82. 0.00 -PCI/G 

. NW0/2(107) TH-232DA 0.23 0.07 0.31 0.00 PCI/G 
NW0/2(107) TH-2320A 0.25 0.07 0.32 0.00 PCI/G 
NW012(108) TH-232DA 3.25 0.44 3.69 0.00 PCI/G 
NW0/2(118) TH-2320A 5.94 0.66 6.60 0.00 PCI/G 
NW0/2(124) TH-232DA 1.22 0,20 1.42 0.00 PCI/G 
NW0/2(125) TH-232DA 1.24 0.21 1.45 0.00 PCI/G 
NW0/2(125) TH-232DA 1.41 0.22 1.63 0.00 PCI/G 
NW0/2(138) TH-232DA 4.76 0.56 5.32 0.00 PCI/G 
NW0/2(141) ·TH-232DA· 4.20 0.50 4.70 0.00 PCI/G 
NW0/2(148) TH-2320A 1.41 0.22 1.63 0.00 PCI/G 
NW0/2(151). TH-232DA 1.39 0.24 1.63 0.00 PCI/G 
NW0/2(161) TH-2320A 1.67 0.26 1.93 0.00 PCI/G 
NWOI2(170) TH-232DA 1.10 0.25 1.35 0.00 PCI/G 
NW0/2(178) TH-232DA 1.16 0.25 1.41 0.00 PCI/G 
NW0/2(182) TH~232DA 1.02 0.22 1.24 0.00 PCI/G 
NW0/2(187) TH-232DA 1.07 0.21 ·1.28 .0.00 PCI/G 
NW0/2C202) TH-232DA 0.96 0.19_ 1 15 0.00 PCI/G-

~ NW0/3(061) TH-232DA 1.05 0.22 1.27 0.00 PCI/G 
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A. 1 1 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 

Total + 
: 

Sample 10 Isotope Result Error Error MDA Unit 

NW1/1(023) TH-2320A 1.25 0.23 1.48 0.00 PCI/G 

NW1/1(052) TH-2320A 2.60 0.34 2.94 0.00 PCI/G 

NW1/1(0611 TH-2320A 1.13 0.21 1.34 0.00 PCIIG 

NW1/1(118) TH-2320A 1.04 0.16 1.20 0.00 PCI/G 

- NW1/Hl381 -- ,--TH~"2320A-- -2~22 - ---- 0~31 ---- ~2;53--_ 0;00- --PCIIG- -

NW1/1(141) TH-2320A 16.50 1.72 ·18.22 0.00 PC JIG 

NW1/1(148) TH-2320A 1.05 0.20 1.25 0.00 PCI/G 

NWl/1(221) TH-2320A 2.68 0.33 3.01 0.00 PCI/G 

SE0/1 (001) TH-2320A 1.46 0.23 1.69 0.00 PC JIG 

SE0/1 (009) TH-2320A 1.17 0.21 1.38 0.00 PCI/G. 

SE0/1 (026) TH-2320A 1.20 0.23 1.43 0.00 PC JIG 

SE0/1 (027) TH-2320A 0.35 0.12 0.47 0.00 PCI/G 

SE0/1 (031) TH-2320A 0.25 ·0.12 0.36 0.00 PC JIG 

SE0/1 (032) TH-2320A 1.39 : 0.19 1.58 0.00 ·. PCI/G 

SE0/1(040) TH-2320A 0.76 0.15 0.91 0.00 PC JIG 

SE0/1(044) TH-2320A 1.06 0.20 1.26 0.00 PC JIG 

SE0/1(047) TH-2320A 1.00 0~21 1.21 0.00 PC JIG 

SE0/1 (052) TH-2320A 0.21 0.10 __ • -.0.31 .... ,·.· •0.00 PC JIG 

SE0/1 (061.) TH-2320A 0.90 0.14 . 1.04 0.00 PC JIG 

SE0/1 (065) TH-2320A 0.40 0.10 0.50 0.00 PC JIG 

SE0/1 (076) TH-2320A 0.80 0.15 .. 0.95 -~· -o.oo · PC JIG 

SE0/1 (083) TH~2320A 0.82. 0.15 0.96 ······· 
0.00 PC JIG ... 

SE0/1 (085) TH-2320A 16.50 1.70 18.20 0.00 PCI/G 

SE0/1 (087) . TH-2320A 6.90 0.76 7.66 0.00 PC JIG 

SE0/1(090) TH·2320A 0.22 0.09 0.30 .. · .. . 0.00 .PCIIG. 

SE0/1(097) TH-2320A 1.08 0.21 1.29 .. ··. 0.00 PCI/G •• 

SE0/1 (106) TH·2320A 0.32 0.09 0.42 0.00 PC JIG 

SE0/1 (107) TH-2320A 0.27 0.09 0.36 0.00 PC JIG 

SE0/1 (111 l TH-2320A 22.00 2.28 24.28 0.00 PCI/G 

SE0/1 (118) TH-2320A 6.65 0.77 7.42 0.00 PC JIG 

SE0/1 (124) TH-2320A 0.15 0.07 0.22 0.00 PC JIG 

SE0/1 (138) TH-2320A 1.33 0.25 1.58 0.00 PC JIG 

SE0/1 (141) TH-2320A 2.02 0.29 2.31 0.00 · PCI/G .· 

SE0/1 (148) TH-2320A 0.72 0.18 0.90 0.00 PC JIG 

SE0/1 (151) TH-2320A 2.81 0.40 3.21 0.00 PC JIG 

SE0/1 (161 I TH-2320A 1.10 0.18 1.28 0.00 PCI/G 

SE0/1 (161) TH·232DA 1.18 0.21 1.39 0.00 PC JIG 

SE0/1 (174) TH-2320A 0.30 0.07 0.37 .. o;oo PCI/G 

SE0/1 (178) TH-2320A 0.29 0.10 0.38 0.00 PC JIG 

SE0/1 (182) TH-2320A 0.27 0.08 0.34 0.00 PCI/G 

SE0/1 (187) TH-2320A 0.19 0.07 .0.26 . 0.14 PCI/G .· 

SE0/1 (196) . · TH-232DA 1.03 0.18 1.21 0.00 PC JIG 

SE0/1 (202) TH-2320A 0.49 0.12 0.60 0.00 PCI/G 

SE0/1 (209) TH-2320A 0.12 0.05 0.17 0.10 PC JIG 

SE0/1 (231)· TH-232DA 1.01 0.18 ·1.19 0.00 PCI/G · 

SE0/2(001) .- TH-232DA 1.32 0.21 1.53 0.00 PCI/G .• 

SE0/2(0271 TH-2320A 2.16 0.30 2.46 0.00 PC JIG 

SE0/2(0311 TH-232DA 1.21 0.22 1.43 0.00 PCI/G 

SE0/2(031) TH-2320A 0.35 0.12 0.47 0.00 PC JIG 
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A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 

Total + 
Sample JO Isotope Resutt Error Error MDA Unit 

SE0/2(032) TH-232DA 1.83 0.29 2.12 0.00 PCI/G 
SE0/2(040) TH-232DA 2.20 0.30 2.50 0.00 PCI/G 
SE0/2(044) TH-232DA 1.53 0.27 1.80 0.00 PCI/G 
SE0/2(047) TH-232DA 1.51 0.24 1.75 0.00 PCI/G 
SE0/2(052) 'TH-232DA 6.25 0.71 6.96 . o.oo PC JIG 
SE0/2(061) TH-232DA 11.80 1.26 13.06 0.00 PCI/G 
SE0/2(065) TH-232DA 0.99 0.16 1.15 0.00 PCI/G 
SE0/2(076) TH-232DA 1.36 0~23 1.59 0.00 PC JIG 
SE0/2(085) TH-232DA 4.95 0.60 5.55 0.00 PCI/G 
SE0/2(087) TH-232DA 4.21 0.49 4.70 0.00 PCI/G 
SE0/2(090) TH-232DA 5.27 0.61 5.88 0.00 PCI/G 
SE0/2(097) TH-232DA 1.21 0.26 1.47. 0.00 PCI/G 
SE0/2(1061 TH-232DA 0.57 0.13 0.70 0.00 PCI/G 
SE0/2(107) TH-232DA 1.83 0.25 2.08 0.00 PCI/G 
SE0/211 1 1) TH-232DA 6.11 0.69 6.80 0.00 PC JIG 
SE0/2(118) TH-232DA 1.73 0.27 · .. 2.00 0.00 PCI/G- ·· 
SE0/2(124) TH-232DA 0.88 0.16 1.05 .... 0.00 ·PCI/G 
SE0/2(138) TH-232DA 2.40 0.33 2.73 0.00 PCI/G 
SE0/2(141) TH-232DA 1.57 0.24 1.81 0.00 PCI/G 
SE0/2(148) TH-232DA -0.29 0 •. 12 "0.41 · .. · 0.00 PCI/G . 
SE0/2(151) TH-232DA ·1.34 0.24 1.58 0.00 PCJ/G -· 
SE0/2(161) TH-232DA 1.24 0.22 1.46 0.00 PCI/G 
SE0/2(178) TH-232DA 1.02 0.20 1.22 0.00 PCI/G 
SE0/2(182) TH-232DA 0.43 0.11 0.53 0.00 PCI/G · 
SE0/2(196) · TH-232DA 1.65 0.26 1.91 .. ..• 0.00. ·PCI/G 
SE0/2(202) TH-232DA 1.23 0.21 1.44 0.00 PCI/G 
SE0/3(052) TH-232DA 1.87 0.30 2.17 0.00 PCI/G 
SE0/3(065) TH-232DA 0.94 0.20 . ~1.14 0.00 PCI/G 
SE0/3(076) TH-2320A · · . 0.76 0.1-7 0.92 0.00 PCI/G 
SE1/1 (076) TH-232DA 1.02 0.20 1.22 0.00 PCI/G 
SE1/1 (083) TH-232DA 1.12 0.21 1.33 0.00 PCI/G 
SW0/1(006) TH-232DA 1.14 0.20 1.34 0.00 · PCI/G 
SW0/1(026) TH-232DA 1.60 0.28 1.88 0.00 ·PCI/G 
SW0/1(047) TH-232DA 1.07 0.29 1.36 0.00 PCI/G 
SW0/1(047) TH-232DA 1.17 0.21 1.38 0.00 PCI/G 
SW0/1(061) TH-232DA 1.68 0.27 1.95 0.00 PCI/G 
SW0/1(0741 TH-232DA 1.13 0.22 -1.35 0.00 PCI/G 
SW0/1(097) TH-232DA 0.98 0.20 1.18 0.00 PCI/G 
SW0/1(1 111 TH-232DA 1.04 0.18 1.22 0.00 PCI/G 
SW0/1(124) TH-232DA- 0.80 0.14 0.95 0.00 PCI/G 
SW0/1 (141) TH-232DA 0.50 0.12 0.62 0.00 PCI/G 
SW0/1(1481 TH-232DA 0.38 0.13 0.51 0.00 PCI/G 
SW0/1(170) TH-232DA 0.18 0.13 0.32 0.00 PCI/G 
SW0/1(1781 · TH-232DA 0.22 0.07 0.29 0.00 PCI/G 
SW0/1(182) TH-232DA 0.44 0.12 0.56 0.00 PCI/G 
SW0/1(185) TH-232DA 4.95 0.58 5.53 0.00 PCI/G 
SW0/1(185) TH-232DA 0.34 0.09 0.44 0.00 PCIIG 
SW0/1(196) TH-232DA 1.58 0.26 '1.84 0.00 PCI/G 
SW0/1(202) TH-232DA 0.50 0.12 0.62 0.00 PCI/G 



A. 11 . Summary Data of Gamma Spectroscopic Analysis of Surrounding Soils 

Result 
Total + 

.. Sample 10 Isotope Resutt Error Error MDA Unit 
SW0/1(209) TH-232DA 0.08 0.05 0.13 0.00 PCI/G 
SW0/1(221) TH-232DA 4.25 0.51 4.76 0.00 PCI/G 
SW0/1 (231) TH-232DA 0.31 0.11 0.42 0.00 PCI/G 
SW0/2(006) TH-232DA 1.27 0.22 "1.49 0.00 PCI/G 
SW0/2(047)- - - - TH_.232DA--- -1-.06 ··---- --0.24---- - -1.30-- . --0.00 ---PCI/G --
SW0/2(061) TH-232DA 0.96 0.19 1.15 0.00 PCI/G 
SW0/2(0741 TH-232DA 1.13 0.22 1.35 0.00 PCI/G 
SW0/2(097) TH-232DA 1.54 0.26 1.80 0.00 PCI/G 
SW0/21111) TH-232DA 62.40 6.28 68.68 0.00 PCI/G 
SW0/2(124) TH-232DA 1.19 0.21 1.40 0.00 PCI/G 
SW0/2(148) TH-232DA 0.77 0.27 1.05 0.00 PCI/G 
SW0/2(148) TH-232DA 1.06 0.20 1.26 0.00 PCI/G 
SW0/2(170) TH-232DA 1.18 0.25 1.43 0.00 PCI/G 
SW0/21178) TH-232DA 1.52 0.23 1.75 0.00 PCI/G 
SW0/2(178) TH-232DA 1.53 0.23 1.76 0.00 PCI/G 
SW0/2(182) TH-232DA 1.36 0.27 1.63 0.00 PCI/G 
SW0/2(196) TH-232DA 1.29 0.24 1.53 0.00 PCI/G 
SW0/21202) TH-232DA 1.22 0.22 1.44 0.00 PCI/G 
SW0/2(2021 TH~232DA 1.42 0.24. .. 1.66 0.00 PCI/G 
SW0/21221) TH~232DA 1.43 0.24 1.67 o:oo PCI/G 

.·-....... 
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A.12. Summary of Alpha Spectroscopic Analysis of Surrounding Soils 

· .. · .. · · . · ,·· .. · , Total· Result-+ . . . 
-~ Sample fd Isotope Result error : Error MDA · · Unit 

·:~;~· CC0/2(047) 
NE0/1(078) 
NE0/2(107) -+ -~-V~0/1 (023) _ 

CS-137DA 
CS-137DA 
CS-137DA 
CS-137DA 

+ NW0/1 (023) 

NW0/2(161) 

NW1/1 1148) 

* 
SE0/1(065) 
SE0/3(052) 
CC0/1(052) 

-'- CC0/1 ( 1 87l 
'-If"' CC0/2(047) 

CC0/2(076) c:=? NE0/1 (023) 
NE0/1(078) 
NE0/1(078) 
NE011C196l 
NE0/2(107) 

~---...~NE1/1 (0231 
.: .. : . ..- . NE1/1 (023) 

a::. · NW0/1 (023) 

NW0/1(138) 

NW0/2(161) 

.NW111 (148) 

c:> SE0/1 (065) 
~~ SE0/1 (083) 

C::r SE0/3(052) 
CC0/2(076) 
NW1/1 (1481 

CC0/1 (187) 
r::::> CC0/2(04 71 

CC0/2(076) 
r::::> NE0/1 (023) 

NE0/11078) 
NE0/1(1961 
NE0/2(107) c::.> NW0/1 (023) 

CS-137DA 

CS-137DA 

CS-137DA 

CS-137DA 
CS-137DA 

PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 
PU-238 

PU-238 

PU-238 

PU-238 

PU-238 
PU-238 
PU-238 

PU239/40 
PU239/40 

RA-224DA 
RA-224DA 
RA-224DA 
RA-224DA 

· RA.:224DA 
RA-224DA 
RA-224DA 
RA-224DA 

0.04 0.05 
0.04 0.03 
0.25 0.05 
0.09 0.05 

0.07 0.04 

0.09 0.03 

0.22 0.05 

0.09 0.03 
0.10 0.05 
2.15 . 0.61 
0.07 0.06 
0.23 0.08 
0.03 0.02 
0.22 0.1.2 
0.38 0.12 
0.35 0.11 
0.10 0.06 
1.59 0.63 
0.13 0.09 
0.16 0.14 
0.14 0.06 

0.39 0.15 

0.07 0.07 

15.90 2.85 

2.62 0.54 
0.33 0.20 
6.17 1.94 
0.23 0.10 
0.17 0.07 

0.31 0.07 
1.22 0.14 
0.99 0.12 
0.12 0.03 
0.68 0.08 
1.42 0.16 
1.98 0.22 
1.42 0.17 
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0.09 0.00 PCI/G 
0.08 0.00 PCIIG 
0.30 0.00 PCI/G 
0.14 0.00 PCIIG 

0.11 0.00 PCI/G 

0.12 0.05 PCI/G 

0.26 0.00 PCI/G 

0.13 0.00 PCIIG 
0.14 0.00 PCI/G 
2.76 0.02 -PCI/G 
0.13 0.04 PCI/G 
0.30 0.02 PCI/G 
0.05 .0.02 PCI/G 

.0.34 0.06 PCI/G 
0.50 0.04 PCI/G 
0.46 0.02 PCI/G 
0.15 0.03 PCIIG 
,2.22 0.14 PCI/G 
0.21 0.03 PC JIG 
0.30 0.12 PCI/G 
0.20 0.03 PCI/G 

0.54 0.05 PCI/G 

0.15 0.07 PCI/G 

18.75 0.03 PCI/G 

3.16 0.03 PCI/G 
0.53 0.06 PCI/G 
8.11 0.11 PCI/G 
0.33 0.03 PCI/G 
0.24 0.03 PCIIG 

0.38 0.00 PCI/G 
1.36 0.00 PC JIG 
1.10 0.00 PCI/G 
0.16 0.00 PCIIG 
0.77 0.00 :PCI/G 
1.58 0.00 PCI/G 
2.20 0.00 PCI/G 
1.59 0.00 PCI/G 

--~ 



A.12. Summary of Alpha Spectroscopic Analysis of Surrounding Soils 

Total Result + 
~-­: · .. :· ~ Sampfe ld tsotope Result error Error MDA Unit 
:·~;.j c:> NW0/1 (023) . RA-224DA 1.40 0.16 1.56 0.00 PCI/G 

NW0/1 (138) RA-224DA 0.30 0.05 0.35 0.00 PCI/G 

NW0/2(161) RA-224DA 1.80 0.20 2.00 0.00 PCI/G 

NW1/1 (148) RA-224DA 1.11 0.13 1.24 0.00 PCI/G 

~< SE0/1 (065) RA-224DA 
r:::_r SE0/3(052) RA-224DA 

CC0/1 (187) RA-226DA 

0.35 0.05 0.41 0.00 PCI/G 
2.02 0.22 2.24 0.00 PCI/G 
0.35 0.07 0.42 0.00 PCI/G r:=> CC0/2(04 7) RA-226DA 0.90 0.13 1.03 0.00 PCI/G 

CC0/2(0761 RA-226DA 
~~ 

RA-226DA r:::-
1

...,. NE0/1 (023) 
1.03 0.14 1.17 0.00 PCI/G 
0.28 0.05 0.33 0.10 PCI/G 

NE0/1 (078) RA-226DA 0.64 0.10 0.74 0.00 PC JIG 
NE0/1 (196) . RA-226DA 1.21 0.17 1.38 0.00 PCI/G · 
NE0/2(107) RA-226DA 0.83 .. 0.13 0.96 0.00 PCI/G 

• >NW0/1 (02_31 RA-226DA 1.09 0.16 1.25 0.00 PCI/G 

~ .. ->NW0/1 (023) RA-226DA 1.20 0.17 1.37 0.00 PCI/G 

NW0/1(138) RA-226DA 0.33 0.05 0.38 0.10 PCI/G 
.. -....., 

-~~ NW0/2(161) RA-226DA 1.28 0.17 1.45 0.00 PC JIG 

NW1/1(148) RA-226DA 0.97 0.14 1.11 0.00 PC JIG 

,.....-~ SE0/1 (065) RA-226DA 
~ RA-226DA ~- .. · SE0/3(0521 

0.40 0.07 0.46 0.00 PC JIG 
0~93' 0.14 1.07 0.00 PC JIG 

( 

CC0/1 (1871 TH-232DA 0.40 0.11 o:so 0.00 PC JIG , =;> CC0/2(04 7) TH-232DA 
CC0/2(076) TH-232DA 

s"> NE0/1 (023) TH-232DA 

1.34 0.23 1.57 0.00 PCI/G 
0.91 0.18 1.09 0.00 PCI/G 
0.17 0.06 0.23 0.13 PC JIG 

NE0/1 (078) TH-232DA 0.73 . 0.15. 0.88 0.00 PCI/G 
NE0/1 (196) TH-232DA 1.23 0.23 1.46 0.00 PCI/G 
NE0/2(107) TH-232DA 1.80 0.28 2.08 0.00 PCI/G c:-> NW0/1 (023) TH-232DA 1.40 0.23 1.63 -o.oo PCI/G , 

r >NW0/1 (023) TH-232DA 1.25 0.24 1.49 0.00 PC JIG 

NW0/1 (138) TH-232DA 0.28 0.09 0.37 0.00 PC JIG 

NW0/2(161) TH-232DA 1.67 0.26 , .93 0.00 PC JIG 

NW1/1 (148) TH-232DA 1.05 . 0.20 1.25 0.00 PCI/G 

~,,; . -~ SE0/1 (065) 
~-., 

TH-232DA 0.40 0.10 0.50 0.00 PCI/G 
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A.12. Summary of Alpha Spectroscopic Analysis of Surrounding Soils 

.'~ 
· · _. : · ·· _·. , · Total Result-+ . . .. 

•·· ~ Sample ld · ·Isotope · Result · · error · · Error .· · MDA · · Unit 
-.~:.-..;._:_··=-, SE0/3(052) 

.;._...-
~"""'- CC0/1 (052) 

· CC0/1 ( 187) 
-"'> CC0/2(047) 

- -----~-<~ccohl047) --
ccot2(076) 
CC0/2(202) 
CC1/2(202l · > NE0/1 (023) 
NE0/1 (078) 
NE0/1 (196) 
NE0/2(107) 

-~NE1/1(023) r?- NW0/1 (023) 

NW0/1(138) 

NW0/2(161) 

NW1/1 (148) 

::::-:-":> SE0/1 (065) 
,--.._ . SE0/1 (083) 

c;_:_;;_, • ~ SE0/3(052) 
SE1/1 (083) 

'""- . r-r · CC0/1 (052) 
CC0/1 (187) 

r"'-... CC0/2(04 7) 
c":> CC0/2(04 7) 

CC0/2(076) 
CC0/2(202) 
CC1/2(202) 

·-~ NE0/1 (023) 
NE0/1(078) 
NE0/1 (196) 
NE0/2(107) 

r "'=" NE1/1 (023) 
c:.~W0/1 (023) 

~ ';:'Nwo11 !023l 

NW0/1(138) 

NW0/2(161) 

:;':>. NW1/1 (148) ="&} 

TH-232DA 1.87 
TH228 0.32 
TH228 0.29 
TH228 1.00 -- -~----- ---~--- --~ ---
TH228 1.10 

_ TH228 0.94 
TH228 1.20 
TH228 1.07 
TH228 0.22 
TH228 0.70 
TH228 0.40 
TH228 1.66 
TH228 0.17 
TH228 0.63 

TH228 0.21 

TH228 1.44 

TH228 1.21 

TH228 0.37 
TH228 0.80 
TH228 1.92 
TH228 0.99 
TH230 0.46 
TH230 0.55 
TH230 0.97 
TH230 1.06 
TH230 1.07 
TH230 1.50 
TH230 1.23 
TH230 0.52 
TH230 0.82 
TH230 1.30 
TH230 1.09 
TH230 0.56 
TH230 1.47 

TH230 0.89 

TH230 0.40 

TH230 1.38 

TH230 1.05 

0.30 2.17 0.00 PC!/G 
0.11 0.42 0.03 PCI!G 
0.10 0.39 0.04 PCI!G 
0.20 1.20 0.02 ~Cl!G _____ 

-· -~-- - -- ------- - ---- - -- --- - - -- --
0.20 1.30 0.01 PCI/G 
0.18 1.13 0.03 PCI/G 
0.24 1.44 0.05 PCI/G 
0.21 1.28 0.04 PCI!G 
0.07 0.29 0.02 PCI/G 
0.15 0.85 0.02 PCI/G 
0.12 0.52 0.03 PCI/G 
0.32 1.98 0.06 PCI/G 
0.06 0.23 0.03 PCI!G 
0.16 0.79 0.04 · PCI/G 

0.06 0.27 0.02 PCI/G 

0.25 1.69 0.03 PCI/G 

0.23 1.44 0.04 PCI/G _,.... 

0.09 0.45. 0.02 PCI/G 
0.19 0.99 0.06 PCIIG 
0.32 2.24 0.03 PCI/G 
0.21 1.20 0.04 PCI/G 
0.13 : 0.59 0.02 PCI/G 
0.16 0.71 0.03 PCI/G 
0.19 1.16 0.01 PCI/G 
0.20 1.26 0.02 PCI/G 
0.20 1.27 0.02 PCI/G 
0.28 1.78 0.02 PCIIG 
0.23 1.46 0.02 PCIIG 
0.12 0.64 0.01 PCIIG 
0.16 0.99 0.01 PCIIG 
0.25 1.55 0.03 PCI/G 
0.23 1.32 0.03 PCIIG 
0.12 0.68 0.02 PCI/G 
0.45 1.92 0.02 PCI/G 

0.20 1.09 0.03 PCIIG 

0.10 0.50 0.02 PCI/G. 

0.24 1.62 0.02 PCI/G 

0.20 1.25 0.02 PCI/G 
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A.12. Summary of Alpha Spectroscopic-Analysis of Surrounding Soils 

Total _ Result + . 
Sample fd Isotope Result error Error MOA Unit -~ 

~,:i·";; c:> ~~~~~ ~~:~: 
==> SE0/3(052) 

SE1/1 (083) 
::::: ~ CC0/1 (052) 

.• CC0/1 (187) 

L-"-,... CC0/2(04 7) 
r.">c:C0/2(047) 

t- CC0/2(076) 

CC0/2(202) 
CC1/2(2021 

r"> NE0/1 (0231 
t- NE0/1 (078) 

NE0/1(196) 
NE0/2(107) -:-:-> NE 1 /1(023) 

- ~W0/1 (023) --··..., .. 

L:.:>NW0/1 (023) 

NW0/1(1381 

NW0/2(1611 

NW1/1(148) 

c' SE0/1 (0651 
-/ SE0/1 (0831 

_.........., SE0/3(052) 
--r: SE1/1 (083) 

r "':>- CC0/1 (052) 
' CC0/1(187) 

__ , . .........._ CC0/2(0471 
;.'...._, CC0/2 (04 7) 

CC0/2(076) 
CC0/2(2021 
CC1/21202l 

:-.- '--..... NE0/1 (023) 
NE0/1 (0781 
NE0/1 (1961 
NE0/2(1 07) 

____:.--......... NE1/1 (023) 
~'>NW0/1 (023) 

L.. ,_NWOi1 (0231 
,:·:-:;-. .-;: , .. 
:(it 

TH230 
TH230 
TH230 
TH230 
TH232 
TH232 
TH232 
TH232 
TH232 
TH232 
TH232 
TH232 
TH232 
TH232 
TH232 
TH232 
TH232 

TH232 

TH232 

TH232 

TH232 

TH232 
TH232 
TH232 
TH232 
U-234 
U-234 
U-234 
U-234 
U-234 
'U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 
U-234 

U-234 

0.46 0.10 
0.72 0.18 
1.12 0.21 
1.08 0.22 
0.30 0.10 
0.35 0.12 
0.99 0.20 
1.10 0.20 
0.86 0.17 
1.20 0.24 
0.97 0.19 
0.20 0.07 
0.72 0.15 
0.95 0.20 
1.79 0.33 
0.23 0.07 
0.86 0.19 

1.33 0.29 

0.34 0.09 

1.34 0.23 

0.93 0.19 

0.44 0.10 
0.77 0.18 
1.84 0.30 
0.89 0.19 
0.38 0.22 
0.33 0.13 
1.56 2.94 
0.89 0.29 
0.92 0.23 
1.08 0.25 
0.70 0.22 
0.39 0.12 
0.71 0.21 
0.88 0.29 
0.74 0.18 
0.40 0.13 
0.57 0.34 

0.84 0.22 
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0.56 0.02 PCI/G 
0.90 0.04 PCIIG 
1.33 0.02 PCI/G 
1.30 0.03 PCI/G 
0.39 0.02 PCI/G 
0.47 0.03 PCI/G 
1.18 0.02 PCI/G 
1.30 0.02 PCI/G 
1.03 0.01 PCI/G 
1.44 0.03 PCI/G 
1.16 0.02 PCI/G 
0.27 0.02 PCI/G 
0.86 0.02 PCI/G 
1.15 0.02 PCI/G 
2.12 0.03 PCI/G 
0.30 0.02 PCI/G 
1.05 0.02 PCI/G 

1.62' 0.02 PCI/G 

0.44 0.01 PCI/G 

1.57 0.01 PCI/G 

1.11 0.03 PCI/G 

0.54 0.01 PCI/G 
0.96 0.04 PCIIG 
2.14 0.01 PCI/G 
1.08 0.03 PCI/G 
0.60 0.10 PCI/G 
0.46 0.05 PCI/G 
4.50 0.07 PCI/G 
1.18 0.06 PCIIG 
1.16 0.04 PCI/G 
1.33 0.03 PCI/G 
0.92 0.06 PCI/G 
0.51 0.04 PCI/G 
0.91 0.04 PCI/G 
1.16 0.07 PCI/G 
0.92 0.03 PCI/G 
0.53 0.05 PCIIG 
0.91 0.04 PCIIG 

1.06 0.05 PCI/G 



A.12. Summary of Alpha Spectroscopic Analysis of Surrounding Soils 

-~~ 
<:·l;.::~ .. 

.·.· · : · · · . . Total . Result + · · . ·. 
·· .Sample ld lsotope Result error ·error · MOA Unit · 
NW0/1 (138) 

NW0/2(161) 

NW1/1 (148) 

_ .............. SE0/1 (065) 
<:'· SE0/1 (083) 
__ :;-- SE0/3(052) 

SE1/1 (083) 

.... ~ CC0/2(047) 
i CC0/2(202) 
~ ~ NE0/1 (023) 

NE0/1 (078) 
- '--....NW0/1 (023) 

-
NW0/2(161) 

- "'-..... SE0/3(052) 
-~~CC0/1 (052) 

'"";· CC0/1 (187) 
- '-..... CC0/2(04 7) 

--,'- ···Kcco/2104 7l 
~- . 

..... ~.:;:;;)' CC0/2(076) 
CC0/2(20~) 

CC1/2(202) 

~; :'>NE0/1 (023) 
NE0/1 (078) 
NE0/1 (196) 
NE0/2(107) 

_:~E1/1 (023) 
----: .. 
~- 'NW0/1 (023) . 

- '?---NW0/1 (023) 

NW0/1 (138) 

NW0/2(161) 

NW1/1 (148) 

- ""'-... . 
SE0/1 (065) ' 
SE0/1 (083) 

--:-":' SE0/3(052) 
SE1/1 (083) 

} ·. :.:: .. 
. ~_.:::-~~; .:; 
~· 

U-234 

U-234 

U-234 

U-234 
U-234 
U-234 
U-234 
U-235 
U-235 
U-235 
U-235 
U-235 

U-235 

U-235 
U-238DA 
U-238DA 
U-238DA 
U-238DA 
U-238DA 
U-238DA 
U-2380~ __ 
U-238DA ·-

U-238DA 
U-238DA 
U-238DA 
U-238DA 
U-238DA 

U-238DA 

U-238DA 

U-238DA 

U-238DA 

U-238DA 
U-238DA 
U-238DA 
U-238DA 

0.33 

0.85 

1.09 

0.39 
0.62 
1.08 
0.84 
0.07 
0.06 
0.03 
0.02 
0.07 

0.06 

0.09 
0.42 
0.25 
1.21 
0.78 
0.82 
1.16 
0.96 

.. 0.48 

0.58 
0.82 
0.74 
0.41 
0.57 

1.05 

0.45 

1.23 

1.11 

0.36 . 
0.55 
0.73 
0.84 

0.10 0.43 0.03 PCI/G 

0.23 1.08 0.05 PCI/G 

0.28 1.37 0.04 PCI/G 

0.18 0.57 0.10 PCI/G 
0.17 0.78 0.03 PCI/G 
0.45 1.53 0.14 PCI/G 
0.22 1.06 0.04 PCI/G 
0.06 0.13 0.05 PCI/G 
0.04 0.10 0.03 PCI/G 
0.03 0.06 0.03 PCI/G 
0.03 0.05 0.02 PCI/G 
0.05 0.11 0.04 PCI/G 

0.04 0.10 0.03 PCI/G 

0.09 0.18" 0.06 PCI/G 
0.23 0.65 0.11 PCI/G 
0.11 0.37 0.04 PCI/G-
0.36 1.57 0.05 PCI/G 
0.27 1.05 0.06 PCI/G 
0.21 1.03 0.03 PCI/G 
0.27 1.43 0.03 PCI/G 
0.28 1.25 0.06 PCI/G 
0.14 0.62 0.03 PCI/G 
0.18 0.76 0.03 PCI/G 
0.27 1.09 0.05 PCI/G 
0.18 0.92 0.03 PCI/G 
0.14 0.54 0.04 PCI/G 
0.38 0.95 0.03 PCI/G 

0.26 1.31 0.04 PCI/G 

0.13 0.57 0.02 PCI/G 

0.30 1.53 0.05 PCI/G 

0.28 1.39. 0.04 PCI/G 

0.17 0.52 0.06 PCI/G 
. 0.16 0.70 0.03 PCI/G 
0.33 1.06 0.09 PCI/G 
0.22 1.06 0.03 PCI/G 
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