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June 4, 1998 

Director, Miamisburg Environmental Management Project 
U.S. Department of Energy 
P.O. Box 66 
Miamisburg, OH 45343-0066 

ATTENTION: 

SUBJECT: 

REFERENCE: 

Dear Mr. Brown: 

Dewain Eckman 

Contract No. DE-AC24-970H20044 
FINAL ON-SCENE COORDINATOR REPORT ON PRS 86 
REMOVAL ACTION 

Statement of Work Requirement C 7.1 --Regulator Reports 

Attached is the Final On-Scene Coordinator Report on the PRS 86 Removal Action. 
This report provides summary information on the successful removal of soil 
contaminated with 227 Ac from this location and completes this effort. The report has 
been reviewed and approved by representatives of USEPA, OEPA, and DOE/MEMP. 

The release of this document to USEPA, OEPA, and ODH was authorized by Art 
Kleinrath of MEMP. 
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Please advise if additional copies are required for distribution within DOE. If you require; 
further information, please contact Dave Rakel at extension 4203. 

Sincerely,- -

linda R. Bauer, Ph.D. 
Department Manager, Environmental Safeguards & Compliance 

LRB/nmg 

Enclosures as stated 
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T. Tracy, DOE/HQ, (1) w/attachment 
0. Vincent, DOEIMEMP, (1) w/attachment 
A. Kleinrath, DOE/MEMP, (2) w/attachment 
J. Price, B&W, (1) w/attachment 
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Administrative Record, (1) w/attachment 
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EXECUTIVE SUMMARY 

The Potential Release Site (PRS) 86 is a former disposal site located south of Building 29. The PRS 86 area 

was identified as a suspected burial location of radioactive contaminated soils from SW building. In 1959/60, 

an unknown volume of soil and gravel containing radium-226, actinium-227, and thorium-228 was disposed 
- -- ---------- - ----

of near an inactive septic tank. The septic tank, estimated to be a 1,500 to 3,000 gallon poured concrete tank 

was used during the original Mound Plant construction activities and was abandoned in the 1950's. Due to 

elevated levels of actinium-227 contamination, a decision was made in 1995 to conduct a Removal Site 

Evaluation (RSE). Implementation of the Removal Action began in August of 1995. The objective of this 

removal action was the removal of actinium-227 contaminated soil from the PRS 86 location. Removal of 

actinium-227 contaminated soil continued in three phases until the Spring of 1997. The excavation was 

backfilled to restore the area to the original contour. Verification sampling confirmed the cleanup goal (5 

pCilg 227Ac) was achieved. 

Arthur Kleinrath, OSC 

U.S. Department of Energy 

Miamisburg, Ohio 

Tim Fischer 

U.S. EPA 

Chicago, Illinois 

;;\"~L_J 
:C:::V.P 

Brian Nickel 

Ohio EPA 

Dayton, Ohio 
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1. SUMMARY OF EVENTS 

1.1. SITE CONDmONS AND BACKGROUND 

The Potential Release Site (PRS) 86 is a former disposal site located south of Building 29. (See Fig 

1, 2, and 3 .) The PRS 86 area was identified as a suspected burial location of radioactive 

contaminated soils from SW building. In 1959/60, an unknown volume of soil and gravel containing 

radium-226, actinium-227, and thorium-228 was disposed of near an inactive septic tank. The septic 

tank, estimated to be a 1,500 to 3,000 gallon poured concrete tank was used during the original 

Mound Plant construction activities and was abandoned in the 1950's. Due to elevated levels of 

actinium-227 contamination, a decision was made in 1995 to conduct a Removal Site Evaluation 

(RSE). Implementation of the Removal Action began in August of 1995. Removal of actinium-227 

contaminated soil continued in three phases until the Spring of 1997. The excavation was backfilled 

to restore the area to the original contour. Verification sampling confirmed the cleanup goal (5 

pCi/g 227Ac) was achieved. 

PRS86 is located within PRS66 (Area 7). PRS66 was identified as a PRS because of historical 

information about disposal of thorium and polonium contaminated soil in this area. The objective of 

this removal action was limited to the removal of actinium-277 contaminated soil from the PRS86 

location. 

During the course of the removal action, a new approach (Mound 2000) to environmental restoration 

was developed and implemented at Mound. This approach focuses attention on Potential Release 

Sites (PRSs) and de-emphasizes operable units. As a result, the removal action originally designated 

Operable Unit 5 Area 7 Actinium Removal Action became known as the PRS 86 Removal Action. 

Since the DOE is the sole responsible party for the cleanup of contaminated soils in PRS 86, no other 

Potentially Responsible Parties (PRP's) were sought to clean up the site. EG&G Mound Applied 

Technologies was the operating contractor at the site from October 1, 1988 until September 30,1997. 

Babcock & Wilcox of Ohio (BWO) became the contractor for the Mound Exit Project on October 1, 

1997. 

Mound Plant, ER Program 
Final r'Revision 0! 
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1.2. ORGANIZATION OF THE RESPONSE 

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

Mound Plant, ER Program 
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Figure 1. Removal Action Site Location 
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Figure 2. Removal Action Site Location (Closer View) 
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Figure 3. Remov~t Action Site Location 

This illustration guided field work during this phase of removal. Note the ramp for heavy duty . 

equipment The heavy line indicates the extent of decontamination. 
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Table 1. Organization of the Response 

Agencies or 
Parties Involved - Contact -- -Description-of Participation 

US EPA Tim Fischer Federal agency responsible for 
SFR-5J 312-886-5787 response oversight. 
77 W. Jackson 
Chicago,IL 60604 

Ohio EPA Brian Nickel State agency responsible for 
401 E. Fifth St. 937-285-6468 response oversight. 
Dayton, OH 45402-2911 

DOE-MEMP Art Kleinrath Federal OSC responsible for 
P.O. Box66 937-865-3597 response oversight and success. 
1 Mound Road 
Miamisburg, OH 45343-0066 

EG&GMound Monte Williams Provided the OSC with technical 
ERProgram 937-865-4543 assistance, administrative support, 
P.O. Box 3000 sampling, photo and site 
Mound Rd. documentation, site safety, and 
Miamisburg, OH 45343-3000 report preparation. 

BWO John Price Provided the OSC with technical 
1 Mound Road 937-865-3954 assistance, administrative support, 
Miamisburg, OH 45343-3030 photo and site documentation, and 

preparation of OSC report. 

Terran Corporation Roger McCready Performed verification sampling 
4080 Executive Dr. 937-320-3601 and managed sample analysis and 
Beavercreek, OH 45430-1061 data validation by subcontractors. 

Envirocare of Utah, Inc. Sue Rice Responsible for disposal of the 
46 W. Broadway, Suite 240 801-532-1330 contaminated materials. 
Salt Lake, City, Utah 84101 

Mound Plant, ER Program 
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1.3. OBJECTIVES 

The Action Memo/Removal Site Evaluation identified the objective of this removal action as "source 

removal of actinium-227 contaminated soils above risk-based guidelines." (p2-2) the Action 

Memo/Removal Site Evaluation also identified the risk based clean-up goal for actinium-227 as 5 
--- - - -- -- - -- --- --- -- --- --- ---- -·--- -- --- ----- ----- -------~- ---- -- - -- --- -------- --- ----- - - ---------

pCilg (p3-1 ). The Verification Sampling and Analysis Plan indicated the specific objectives were to 

"Verify the removal action operations meets the established cleanup standard for radium 226 and the 

5x10-6 risk based guideline values for actinium-227 and cesium 137 ..... Thorium contamination will 

not be included in this verification, because thorium in the portion of Area 7 remaining will be 

addressed by PRS 66." 

1.4. CHRONOLOGICAL NARRATIVE OF RESPONSE ACTIONS 

The following is a chronological narrative of events, as they occurred for the PRS 86 Removal 

Action. 

1959/1960: 

November 1989 

December 1994: 

August 1995: 

Mound Plant, ER Program 
Final fRevisjon OJ 

Approximately three to five truck loads (of unknown capacity) of soil and 

gravel containing radium-226, actinium-227, and thorium-228 were 

disposed of near an inactive septic tank in the vicinity of Building 29. 

Mound Plant is placed on the National Priorities List (NPL). 

Site is designated Potential Release Site (PRS) 86 (OU9 Site Scoping 

report: Volume 12- Site Summary Report). PRS86 is located within 

PRS66. 

Action Memo/Removal Site Evaluation for PRS86 released for public 

comment. Field work for Phase 1 of the removal action begins. Idaho 

National Engineering Laboratory (INEL) demonstrates Dig Face 

Characterization technology as removal excavation begins. 

Release Block F. PBS 86 On-scene Coordinator Re,port 
April11998 Page7 



September 1995: 

October 1995: 

March 1996: 

April1996: 

May 1996: 

July 1996: 

Mound Plant, ER Program 
Final fRevisjon 01 

The estimated volume of soil needed to remove the actinium contaminated 

soil has been removed. That is 308 metal boxes; each box contains 

approximately 100 fe. Thorium contamination is encountered along the 

walls of the excavation site. Concrete rubble is encountered. Septic tank 

may or may not be the source of concrete. 
--------------

Core boring around perimeter of excavation reveals no additional 

contamination. Decision is made to pursue the thorium contamination to the 

core boring locations. 

Initiate Phase 2 of soil excavation to "chase" thorium contamination to 

core boring locations. Soil screening of excavated material indicates 

actinium and thorium above acceptable levels. 

In two months, 200 boxes have been filled. Contamination levels continue 

to be above acceptable values. The size of the excavation has grown from 

30 ft2 to 45-50 ft2 and 18.5 ft deep. On the NINE side of the excavation, an 

underground duct bank for high voltage cables has been unearthed. The 

perimeter sampling points which were drilled last fall, have now been 

reached on the east and west sides of the excavation. On the south side, a 

trench was dug 20 - 30 ft from the excavation and shows clean readings. 

Phase 2 of the removal completes. The number of boxes of ~xcavated soil 

for this phase is 256. The remaining contamination appears to be in the 

NINE corner near the duct bank. 

Sampling efforts focused on the NINE corner of the excavation. Soil 

samples taken below the ductbank indicate levels of actinium in the 350-

600 pCilg range, the highest levels encountered to date. Trench sampling 

was performed to the north and northeast of the utilities. 

Release Block F. PRS 86 On-Scene Coordinator Re,port 
llprilil998 .. Page 8 



October 1996: 

December 1996: 

January 1997: 

March 1997: 

May 1997: 

June 1997: 

August

September, 1997: 

Mound Plant, ER Program 
Fjnal fRevisjon OJ 

Rerouting the electrical ductbank connections began. 

There were other events associated with PRS86 in addition to the field 

work. The Potential Release Site (PRS) Data Package and Core Team 

recommendation of No Further Action for PRS86 is available for public 

review and comment. The Core Team recommendation assumes successful 

completion of the removal action. 

Phase 3 of the excavation restarted in the vicinity of the ductbank. During 

this phase of the removal action the excavated soil was not placed in metal 

boxes but was shipped by train to Envirocare. This phase concentrated on 

actinium contamination in the NINE comer. 

Phase 3 continues; 624 yd3 of soil have been removed during this phase. 

Field screening instruments indicate the actinium has been removed. The 

Verification Sampling Plan is prepared. Due to heavy rains, the duct bank 

collapsed and additional utilities were in jeopardy. Due to this situation, the 

OSC decides to backfill the majority of the excavated area with gravel. 

The verification sampling plan was fmalized. The contract for verification 

sampling was established. 

The verification sampling was performed through the backfill and the 

verification sampling report (narrative portion of this report is attached as 

Appendix B) submitted. The clean-up goal of5 pCilg for 227 Ac was 

achieved. 

The excavation site was completely filled with gravel and covered with 

asphalt. The utility restoration was in progress. Throughout the excavation, 

concrete debris and ruble were encountered; the septic tank was not found 

intact. 

Release Block F PBS 86 On-Scene Coordinator Re.port 
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1.5. RESOURCES COMMITTED 

Table 2. Materials and Disposition 

-- ·--- -~a,ter!~l -- --- - ~---

_ Qu.!l:'!_tity ________ 
--· . _I?~~po~a! ~etho~---

Contaminated Soil 2 713 cubic yards Burial 

Table 3. Removal Project Cost Summary 

Extramural Costs: 

Total Clean-up Contractor Costs 

EXTRA~ SUBTOTAL 

Intramural Costs: 

DOE Costs 

&TRAMURALSUBTOTAL 

Total Cost: 

ESTIMATED TOTAL PROJECT COST 

Mound Plant, ER Program 
Final fRevjsion OJ 

Release Block F. PBS 86 On-Scene Coordinator R!(Jlort 
April/1998 

Disposal Location 

Envirocare of Utah 

Cost($) 

$2,900,000 

$2,900,000 

Cost($) 

$ 

$ 

Cost($) 

$2,900,000 

Page 10 



2. EFFECTIVENESS OF THE REMOVAL ACTION 

2.1. ACTIONS TAKEN BY MOUND PERSONNEL 

EG&G Mound Environmental Restoration personnel planned and performed the site excavation 
and monitoring, transportation of contaminated soil through the staging area, and site restoration. 

2.2. ACTIONS TAKEN BY LOCAL, STATE, AND FEDERAL AGENCIES 

DOEIMEMP, US EPA, and OEPA had oversight responsibility for the removal action. In FY97, 
DOEIMEMP administered the disposal contract with Envirocare. 

2.3. ACTIONS TAKEN BY SUBCONTRACTORS 

Two of the subcontractors involved in the project, Terran Corporation and Envirocare, 
performed significant subprojects. Terran performed the verification sampling and managed the 
analysis of these samples and the validation of the data. The contaminated soil was sent to 
Envirocare in Clive, Utah for disposal. 

Mound Plant, ER Program 
Final (Revision OJ 
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3. DIFFICULTIES ENCOUNTERED 

3.1. ITEMS THAT AFFECTED THE RESPONSE 

The amount of contaminated soil was greater than originally anticipated. The contaminated soil 
extended into the area occupied by in ground and above ground utilities. The scope and complexity 
of the project grew accordingly. Inclemimfweather extendoo the length of the project. ~ . 

3.2. ISSUES OF INTERGOVERNMENTAL COORDINATION 

The cleanup goal was established jointly by US EPA, OEP A, and DOE. 

Mound Plant, ER Program 
Final (Revjsjgn 01 
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4. RECOMMENDATIONS 

4.1. MEANS TO PREVENT A RECURRENCE OF THE DISCHARGE OR RELEASE 

The cause of the release was the use of known contaminated soil as fill material. This is no longer an 
acceptable practice. Future releases of this type will not occur. 

Mound Plant, ER Program 
Final (Revision 01 
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5. REFERENCE LIST OF SUPPLEMENTAL DOCUMENTS 

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

Contact Arthur Kleinrath, On-Scene Coordinator for PRS 86 removal action, at (937) 865-3597 to 
request access to these supplemental documents. 

• Actinium Contaminated Soil, Removal Action Work Plan, Operable Unit 5, Area 7 

• Verification Sampling and Analysis Plan, Potential Release Site 86, Release Block F, Actinium 
Septic Tank Removal (Area 7) 

• Verification Sampling Report, Potential Release Site 686, Release Block F, Actinium Septic 
Tank Removal (Area 7) 

• Potential Release Site Package PRS 86 

• Removal Actions uses this removal action as an example. 

Mound Plant, ER Program 
Final (Revision 0 I 
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APPENDIX A PHOTOGRAPH DOCUMENTATION 

1. Aerial Photo ofPRS86 

2. PRS86 Start of excavation 

3. Dig Face Characterization 

4. PRS86 excavation 

5. PRS86 excavation partially filled with gravel 

6. PRS86 excavation site resurfaced (view from south/southwest) 

7. PRS 86 excavation site resurfaced (view from south/southeast) 

Mound Plant, ER Program 
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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 (PRSl 86 at the U.S. Department of Energy (DOE) Mound Plant, 
Miamisburg, Ohio. The VSR is intended to summarize results for the PRS 86 verification sampling. 
The primary objective of the verification sampling was to verify that the actinium removal action has 
been successfully completed, -To-determine-this, -soil samples-were collected-at specific-locations and 
depths and analyzed for radionuclides. 

Specific objectives 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 (CERCLAl 
Remedial Investigations using regulatory agency approved procedures. 

• Verify that the removal action has met the established cleanup goals of: 

5 pCi/g for actinium227 established in the Action Memorandum for PRS 86 

15 pCi/g for radium226 per CFR 192.12 and 

.42 pCi/g for cesium137 which is Mound background. 

1.1 HISTORICAL INFORMATION 

Potential Release Site (PAS) 86 (a.k.a. Area 7Al is a former disposal site located south of Building 29. 
Due to elevated levels of actinium227 contamination in the soil, a decision was made in 1995 to conduct 
a Removal Site Evaluation (RSE) and as a result implementation of a Removal Action began in August 
of 1995.1 

The PAS 86 area was identified as a suspected burial location for radioactive contaminated soils from 
SW Building. In 1959/60, approximately three truckloads of soil and gravel containing radium226

, 

actinium227 and thorium 223 were disposed of near an inactive septic tank. The septic tank, estimated 
to be a 1 ,500 to 3,000 gallon poured concrete tank, was used during the original Mound Plant 
construction activities and was abandoned in the 1950's. 2 

1.2 PREVIOUS INVESTIGATIONS 

The Radiological Site Survey in 19833
: PAS 86 soils from four sample locations (50274, S0276, 

COCOS and C0009l were analyzed for radioactivity: 

Contaminant 
Maximum Concentration 

Guideline Criteria 
Detected 

Actinium117 1400 pCi/g 1 pCi/g 

Cesium'37 1.2 pCi/g 0.46 pCi/g 

The soil concentrations of Plutonium238
, Thorium, Cobalt60

, Radium226 and Americium241 were below 
guideline criteria. 

The Operable Unit 5 Area 7 A lnvestigation4
: In 1995, PRS 86 soil from one sample location, 816, was 

Analyzed for radioactivity: 
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Contaminant Maximum Concentration Detected Guideline Criteria 

Actiniumu7 44.68 pCi/g 1 pCi/g 

The soil concentrations of plutonium, Thorium, Uranium, Tritium, Cesium 137
, Radium 226

, and 
Americium 2 ... , were below guideline criteria. 

Volatile Organic Compound (VOC) Investigations: 
During the Soil Gas Reconnaissance Sampling5 in 1992/93, Freon 11 was detected at a concentration 
of 33 ppb and Tetrachloroethane (PCE) was detected at a concentration of 6 ppb. Both of these 
concentrations are below guideline criteria. No other compounds were detected within PRS 86. 

During the operable Unit 5 Area 7 A lnvestigation4
, the only VOC detected was 2-Butanone at a 

concentration of 11 Oppb or 0.110 mg/kg which is below guideline criteria. 

1 .3 SITE DESCRIPTION 

The PRS 86 Actinium Removal Action area, consists of a small portion of PRS 66, near Building 29, 
as shown in Figure 1 . 1 . The area is bounded by Building 29 to the northwest, the plant entrance road 
to the north, the asphalt-lined pond to the east and the Area 7 A parking lot to the south. The removal 
reached a final depth of approximately 25 to 30 feet. After the excavation was complete, the area 
was partially back filled with clean material. 

Mound Plant, ER Program 
Final !Revision 0) 

PRS-86 Verification Sampling Report 
August 1997 

Introduction 
Section 1 , Page 2 of 3 



..... -_-____ _ 
• ca • = 

Figure '1.1. Location of PRS 86 within PRS 66. 
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2.0 SAMPLE SIZE, LOCATION, METHODOLOGY AND RESULTS 

The PRS 86 Verification Sampling and Analysis Plan8 was designed to provide guidance to field 
personnel in implementing the proposed verification sampling activities associated with PAS 86 (Area 
7 Al. The main objective of the VSAP was to ensure that the field activities, sampling techniques, and . 
sample handling procedures l'l}eet the data quality- objectives stated in the- OU9 QAPP7 • - · 

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 in the inherent 
differences in soil samples, all of which are subject to variation. This variation introduces uncertainty 
into the decision concerning the attainment of the cleanup standard. Given the uncertainty associated 
with the decision process, procedures that err 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 PAS 86 is 
dirty when it is not (Type II error, or beta) rather than decide that PAS 86 is clean when in fact it is 
dirty (Type I error, or alpha). For the purpose of this VSA, 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 guidance8 was used to determine the number 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 possible bore location, and samples were collected from material beneath the fill but within 
two feet of the excavation I fill interface. In addition, points within two feet of the outside of the 
excavation area were included in the sample area to determine that the lateral extent of contamination 
has been removed. The number of verification samples and the procedure for locating the sample 
points 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 three constituents of concern (actiniumu7

, cesium137
, radiumu8

) 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 ) is that the site is contaminated at levels exceeding the cleanup 
standard; that is, ·the mean concentration (J.l) is greater than the cleanup standard (Cs). 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.ll is equal to some value (J.l,l less than Cs. 
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The necessary calculations for determining the sample size was presented in the VSAP. Thirty-nine 
samples were required to meet the desired confidence. The VSAP provided a procedure for locating 
the 39 sample points according to a systematic random sampling strategy. An actual realization of the 
sample locating strategy was presented in_ the VSAP. This realization was used to locate the thirty-nine 
sample locations. The realization was done using the ER Program GIS (Figure 2.1) and translated to 
the field by locating several of the sampling location using triangulation. From these known points, 

· the 12 foot by l2-foot grid ·system was-marked in the-field. - -----

2.3 SAMPLE TYPES, METHODOLOGY, AND DESIGNATION 

All samples obtained during the verification sampling program were from the subsurface soils taken 
from beneath the fill. No groundwater or surface water samples were collected for the verification 
sampling. Soil sampling procedures followed are presented in the Mound Plant ER Program Methods 
Compendium. 9 

Two methods of soil collection were used to obtain all samples depending on the sample location. 
Thirteen locations were above the level of backfiJI and were collected using a stainless steel 3-inch 
diameter hand auger. These hand auger samples were collected at a depth of 1 foot below ground 
surface. The remaining samples were collected using a drill rig with 4.25-inch augers. The augers 
were advanced to the extent of fill·and a 3-inch diameter splitspoon sampler was driven 2 feet past 
the excavation I fiJI interface to collect the sample. 

Boreholes at locations that required driiiing through the backfill material were allowed to collapse as 
the augers were removed therefore no formal abandonment was required. All soil cuttings that 
originated from the excavation wall and reached the surface during drilling were left at the surface at 
the borehole. 

All samples were prepared and shipped per the QAPP and ER Method Compendium. 

Soil and quality control (QC) samples were identified and labeled according to procedures in ER Program 
SOP 3.1, Sample Control and Documentation located in Appendix A of the Remedial 
Investigation/Feasibility Study, Operable Unit 9, Site-Wide, 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 86-W-XX-YY-ZZZZZ, where: 

W = QC 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 (i.e., 00, 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. 
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2.4 SAMPLE COLLECTION RESULTS 

The sample collection was conducted on June 2 through June 4, 1997. A total of 40 samples were 
collected. These samples were collected from station numbers 1 through 41 except for station number 
27 was not sampled due to proximity to a utility. Thirteen samples were hand auger samples and 27 
were collected using the soil boring and splitspoon sampler method. The samples depths ranged from 
3 to 25 feet below the surface level of the fill material. Figure -2;2 illustrates the collection results. 
Quality control samples collected consisted of two duplicates and two rinsates of the splitspoon 
sampler. One matrix spike and matrix spike duplicate was also collected. 

2.5 FIELD MEASUREMENTS 

This verification sampling was conducted under a General RWP . The work was monitored by a full
time health physicist using a FIDLER, alpha scintillometer and Geiger-Muller pancake probe. Soil 
cuttings, samples and equipment and personnel were all monitored by the health physicist. One work 
stoppage occurred on June 3, 1997 at station number 32 grid location C6. During the scanning of the 
sample from 23 to 25 feet a count above the action level was recorded. A sample was sent for 
counting overnight to determine the radioactive constituent. It was determined that the hit was from 
radon and the RWP was modified to include the appropriate personal protective equipment (gloves and 
shoe covers ). No other elevated -readings were measured. 
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Figure 2.1. Systematic random sampling strategy realization layout. 
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Figure 2.2. Soil sample collection alpha nume.ric grid, station number and collection depth. 
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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 transportation purposes. All screening results were below DOT regulations and all 
samples were shipped to the off-site laboratory on June 5, 199-7 ;- Mound Soil Screening Laboratory -
results are provided in Appendix A. 

All soil samples were sent to Quanterra Environmental Services laboratory, Richland, Washington for 
radionuclide analyses. All samples were received by the laboratory on June 6, 1997 for one week turn
around. As per the VSAP the samples were analyzed by gamma spectrometry method (ER 
Compendium Method A-15) for actinium227

, radium226
, and cesium137

• The reporting limits for actinium 
were reduced to 0.5 pCi/g from the 1.0 pCi/g in the VSAP as per EG&G ER technical personnel 
instruction. All other reporting limits remained the same as in the VSAP. In addition, each sample was 
analyzed for isotopic Plutonium and Thorium by alpha spectrometry method (ER Compendium Method 
A-12). 

3.2 DATA VALIDATION 

Data validation of the Quanterra· results was performed by Quantalex of Lakewood, Colorado. 
Quantalex received the data packaged on Wednesday, June 18, 1997. A 100-percent data validation 
of the data packages was completed using ER Compendium Methods (OV-012 and DV-015). The 
validation required no additional qualifiers to be assigned. Due to time constraint an summary 
validation report was prepared and is included in Appendix 8. A full validation report will be submitted 
within two weeks of this report and will be included in a later revision of this document. 

3.3 RESULTS 

Summary tables of the analytical results for actinium227
, radium 226

, and cesium137 are presented in 
Tables 111.1, 111.2 and 111.3 respectively. The tables include the unique sample number, grid location, 
station number, depth below ground surface the sample was collected, analytical result, and minimum 
detectable activity. 

Only one sample analyzed for actinium227 was detected above the minimum detectable activity (MDAi 
which ranged between 0.234 and 0.890 pCi/g. The one sample above the MDA was from grid location 
E6, station number 16, at a depth of 17 to 19 feet below ground surface. This sample had 1.96 pCi/g 
of actinium:z:z7 and is below the cleanup goal of 5 pCi/g. 

All samples from the 40 locations sampled had detectable activity of radium 226 
• These detections 

ranged from 0.347 to 0.942 pCi/g all of which is well below the cleanup goal of 15 pCi/g for 
radium226

• 

Five of the 40 samples analyzed for cesium 137 had activity above the MDA. These samples were grid 
locations 86, 87 at 25 and 17 feet below ground surface respectively. Sample locations 07, DB and 
H4 which were hand auger samples collected at 1 foot below ground surface also had detectable 
cesium 137

• These cesium 137 samples ranged in activity from 0.01 to 0.16 pCi/g which is below the 
Mound background for cesium137 of 0.42 pCi/g. 

The VSAP required the upper one-sided 95% confidence interval to be used to test whether the site 
meets cleanup standards. The VSAP Section 6 provided the equation used for calculation of the upper 
95% UCL. Ninety-eight percent of the actinium227 results were reported at minimum detectable 
actively. An acceptable practice of including less than detection limits in statistical analysis has been 
using one-half the detection limit. This method has been used for data evaluation at the Mound and 
will continue to be used. However, non-detectable results were included in the 95% UCL calculation 
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by using the reported minimum detectable activity. The use of the MDA instead of one-half the MDA 
was chosen to be overly conservative which would illustrate how low the remaining soil concentrations 
are with respect to cleanup goals. Results of the 95% UCL calculation are listed for actinium227, 

radium 225, and cesium 137 in the respectiye tables that follow. 
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Table Ill. 1. Soil Sample Summary and Actinium%27 Results 
Actinium::' 

Area 7A Station# Grid Date Total Actinium127 Qualifier MDA UNITS 
SamJ::Ie Name Location Sampled Depth 

P!'iS86·0-A5·0 1-000023 40 AS 3 June 1 0.378 u 0.378 pCi/g 
PRS86-0-,:1..6-14-000002 41 AS 2 June 14 0.306 u 0.306 pCi/g 
PRS86-0-33-03-000043 35 83 4 June 3 0.54-3 u 0.543 pCi/g 

--
PRS86·0-34-20·00001 0 36 84 2 June 20 0.287 u 0.287 pCi/g 
PRS86-0-95-2.:0-000007 37 85 I 2 June 24 0.329 u 0.329 pCi/g 
PRS86-0-96-25-000031 38 86 3 June 25 0.329 u 0.329 pCi/g 
PRS86-0-67·17-000041 39 87 4 June 17 0.519 u 0.519 
PRS86·0·C 2-03-000042 28 C2 4 June 3 0.570 u 0.57 pCi/g 
PRS86·0·C3·18-000019 29 C3 2 June 19 0.345 u 0.345 pCi/g 
PRS86·0·C4-21-000013 30 C4 2 June 21 0.442 u 0.442 pCi/g 
PRS86·0-CS-25-000030 31 C5 3 June 25 0.286 u 0.286 pCi/g 
PRS86-0-C6-25-000032 32 C6 3 June 25 0.890 u 0.89 pCi/g 
PRS86-0-C7-15·000040 33 C7 4 June 15 0.293 u 0.293 pCi/g 
PRS86-0-C3-01-000001 34 C8 2 June 1 0.387 u 0.387 pCi/g 
PRS86·0·D 1·01-000018 19 D1 2 June 1 0.383 u 0.383 pCi/g 

PRS86·0·D2-15·000025 20 D2 2 June 15 0.414 u 0.414 pCi/g 

PRS86·0·D3-20-000020 21 D3 2 June 20 0.316 u 0.316 pCi/g 
PRS86-0-D4-19-000028 22 D4 3 June 19 0.295 u 0.295 pCi/g 
PRS86·0·D5·25-000029 23 D5 3 June 25 0.264 u 0.264 pCi/g 
PRS86-0-D6-27 -000033 24 D6 4 June 27 0.374 u 0.374 pCi/g 
PRS86·0·D7-01-000004 25 D7 2 June 1 0.458 u 0.458 pCi/g 
PRS86·0·D8-01·000003 26 D8 2 June 1 0.498 u 0.498 pCi/g 
PRS86·0·E2·1 5-000024 12 E2 3 June 15 0.266 u 0.266 pCi/g 
PRS86-0-E3-20-000022 13 E3 3 June 20 0.306 u 0.306 pCi/g 
PRS86·0·E4-16-000027 14 E4 3 June 16 0.306 u 0.306 pCi/g 
PRS86·0·ES·25·000034 15 E5 4 June 25 0.407 u 0.407 pCi/g 
PRS86-0·ES· 1 9·000039 16 E6 4 June 19 1.960 NA pCi/g 
PRS86·0-E7 -01-000008 17 E7 2 June 1 0.345 u 0.345 pCi/g 
PRS86·0·E8-01-000006 18 ES 2 June 1 0.414 u 0.414 pCi/g 
PRS86·0·F2-01-000017 7 F2 2 June 1 0.324 u 0.324 pCi/g 
PRS86·0·F3·1 6·000026 8 F3 3 June 16 0.293 u 0.293 pCi/g 
PRS86·0-F4-17-000035 9 F4 4 June 17 0.360 u 0.36 pCi/g 
PRS86·0-F5-20·000038 10 FS 4 June 20 0.331 u 0.331 pCi/g 
PRS86-0-r=6-0 1-000011 11 F6 2 June 1 0.380 u 0.38 pCi/g 
PRS86-0-G3-01-000016 3 G3 2 June 1 0.296 u 0.296 pCi/g 
PRS86·0-G<l-15-000036 4 G4 4 June 15 0.234 u 0.234 pCi/g 
PRS86·0·G 5-20-000037 5 G5 4 June 20 0.401 u 0.401 pCi/g 

PRS86·0·G6·0i ·000012 6 G6 2 June 1 0.289 u 0.289 pCi/g 
PRS86·0-H4-01·000014 1 H4 2 June 1 0.379 u 0.379 pCi/g 
PRS86-0·H5·01·000015 2 HS 2 June 1 0.338 u 0.338 pCi/g 

Sum 16.535 
Count 40 
Mean 0.413 

s 0.272 
Sx 0.043 

UCL 0.486 
. . .. MDA. M1mmum Detectable ActiVIty, U -The matenal was analyzed for, but was not detected. The assoc1ated numerical value 

is the sample Quantitation limit. Grid location and station # see Figure 2.1. 
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Table Ill 2 Soil Sample Summary and Cesium137 Results 
Cesium 137 

Area 7A Station# Grid Date Total Cesium' 37 Qualifier MOA UNITS 
Sar.1ple Name Location Sampled Depth 

PAS86·0-~S-O 1·000023 40 AS 3 June 1 0.0752 u 0.0752 pCi/g 
PAS86·0·A6·1 ~000002 41 AS 2 June 14 0.0750 u o.o75o I pCi/g 
? ASS 6·0· 8 3 ·0 3·000043 35 83 4 June 3 0.1110 u 0.1110 pCi/g 
PRS86•0-8~·20-000010 36 84 2 June -20 0.0445 .. u 0.0445 pCi/g 
PAS86·C-85·24-000007 37 85 2 June 24 0.0630 u 0.0630 pCilg 
PAS86·0·86·2 5-000031 38 86 3 June 25 0.0746 0.0716 pCi/g 
PASSS-0-87-17-000041 39 87 4 June 17 0.1550 NA 
PASS 6-0·C2·03·000042 28 C2 4 June 3 0.1080 u 0.1080 pCi/g 
PAS86-0-C3-1 8-000019 29 C3 2 June 19 0.0627 u 0.0627 pCi/g 
PASS6·0·C4·21-000013 30 C4 2 June 21 0.0607 u 0.0607 pCi/g 
PASS6·0·C5-25-000030 31 C5 3 June 25 0.0545 u 0.0545 pCilg 
PAS86·0·C6-25-000032 32 C6 3 June 25 0.1210 u 0.1210 pCi/g 
PASS 6-0-C 7-1 5-000040 33 C7 4 June 15 0.0635 u 0.0635 pCiig 
PRSSS-0-CS-0 1-000001 34 cs 2 June 1 0.0765 u 0.0765 pCilg 
PASS 6-0-0 1 -0 1-00001 S 19 01 2 June 1 0.0796 u 0.0796 pCilg 
PASS6-0-02-15-000025 20 02 2 June 15 0.0542 u 0.0542 pCi/g 
PASS6-0-03-20-000020 21 03 2 June 20 0.0624 u 0.0624 pCilg 
PRSS6-0-04-19-00002S 22 04 3 June 19 0.0613 u 0.0613 pCi/g 
PRSS6-0-D5-25-000029 23 05 3 June 25 0.055S u 0.055S pCi/g 
PASS6-0-D6-27-000033 24 06 4 June 27 0.0609 u 0.0609 pCi/g 
PASS 6-0-D 7-01-000004 25 07 2 June 1 0.0116 0.0936 pCilg 
PASS6-0-DS-O 1-000003 26 08 2 June 1 0.1350 0.1070 pCilg 
PASS6-0-E2-1 5-000024 12 E2 3 June 15 0.0521 u 0.0521 pCi/g 
PASS6-0-E3-20-000022 13 E3 3 June 20 0.0556 u 0.0556 pCi/g 
PASS6-0-=4-1 6-000027 14 E4 3 June 16 0.0586 u O.C5S6 pCi/g 
PAS86-0-E5-25-000034 15 ES 4 June 25 0.0590 u 0.0590 pCilg 
PAS86-0-E6-19-000039 16 E6 4 June 19 0.0672 u 0.0672 pCi/g 
PASS 6-0-E7 -0 1 -000008 17 E7 2 June 1 0.0805 u O.OS05 pCilg 
PRSS6-0-E8-01 -000006 1S E9 2 June 1 O.OS30 u O.OS30 pCilg 
PRSS6-0-F2-01 -000017 7 F2 2 June 1 0.0515 u 0.0515 pCi/g 
PRSS6-0-F3-16-000026 8 F3 3 June 16 0.0470 u 0.0470 pCi/g 
PRSS6-0-F4-17-000035 9 F4 4 June 17 0.0564 u 0.0564 pCi/g 
PRSS6-0-F5-20-000038 10 F5 4 June 20 0.0507 u 0.0507 pCi/g 
PRSS6-0-F6-0 1-000011 11 F6 2 June 1 0.0785 u 0.0785 pCi/g 
PAS 8 6-0-G 3-0 1 -0000 1 6 3 G3 2 June 1 0.0714 u 0.0714 pCilg 
PRS86-0-G4-15-000036 4 G4 4 June 15 0.0407 u 0.0407 pCi/g 
PRS86-0-G5-20-000037 5 G5 4 June 20 0.0676 u 0.0676 pCi/g 
PRS86-0-G6-01 -000012 6 G6 2 June 1 0.0653 u 0.0653 pCi/g 
PRS86-0-H4-01-000014 1 H4 2 June 1 0.1010 NA pCi/g 
PAS86-0-H5-01-000015 2 HS 2 June 1 0.0694 u 0.0694 pCi/g 

Sum 2.822 
Count 40 
Mean 0.0705 

s 0.0260 
Sx 0.0041 

UCL 0.0775 
. . .. MOA- tvhmmum Detectable ActiVIty. U -The matenal was analyzed for, but was not detected. The assoc1ated numerical value 

is the sample quantitation limit. Grid location and station # see Figure 2.1 . 
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Table Ill 3 Soil Sample Summary and Radium226 Results 
Radium::s 
Area 7A Station # 

Grid Date Total Radiumus Qualifier MDA UNITS 
Samcle Name Location Sampled Deeth 

PRS86-0-A5-01-000023 40 AS 3 June 1 0.542 0.245 pCi/g 
PRS86-0-A6-14-000002 41 A6 2 June 14 0.445 NA pCi/g 
PRS86-0-23-03-000043 35 83 4 June 3 0.581 0.313 pCi/g 
PRS36-0-5'1-20-00001 0 36 -- 84 2 June 20 0.667- NA oCi/g 
PRS86-0-35-24-000007 37 85 2 June 24. 0.643 NA pCi/g 
PRS86-0-96-25-000031 38 86 3 June 25 0.565 0.239 pCi/g 
PRS86-0-67-17-000041 39 97 4 June 17 0.527 0.225 
PRS86-0-C 2-03-000042 28 C2 4 June 3 0.522 0.262 I pCi/g 
PRS86-0-C3-18-000019 29 C3 2 June 19 0.942 NA pCi/g 
PRS86-0-C4-21-00001 3 30 C4 2 June 21 0.616 NA I pCi/g 
PRS86-0-C5-25-000030 31 C5 3 June 25 0.531 NA oCi/g 
PRS86-0-C6-25-000032 32 C6 3 June 25 0.641 0.316 pCi/g 
PRS86-0-C7-1 5-000040 33 C7 4 June 15 0.395 0.194 pCi/g 
PRS 8 6-0-CS-0 1-000001 34 c8 2 June 1 0.468 0.224 pCi/g 

PRS 8 6-0-D 1 -01 -00001 8 19 01 2 June 1 0.473 0.256 pCi/g 
PRS86-0-02· 15-000025 20 02 2 June 15 0.477 NA I pCi/g 
PRS86-0-03-20-000020 21 03 2 June 20 0.459 NA pCilg 
PRS86-0-04-19-000028 22 04 3 June 19 0.620 0.235 pCi/g 
PRS86-0-D5-25-000029 23 05 3 June 25 0.458 0.210 pCi/g 
PRS86-0-D6-2 7-000033 24. D6 4 June 27 0.595 NA pCi/g 
PRS36-0-D7-01 -000004 25 07 2 June 1 0.536 0.217 pCi/g 

PRS86-0-D8-01 -000003 26 08 2 June 1 0.506 0.255 pCi/g 
PRS86-0-i:2- 1 5-000024 12 E2 3 June 15 0.607 NA pCi/g 
PRS86·0-E3-20-000022 13 E3 3 June 20 0.646 0.229 pCi/g 
PRS86-0-i:4-1 6-000027 14 E4 3 June 16 0.660 NA pCi/g 
PRS86-0-E5-25-000034 15 ES 4 June 25 0.635 0.235 pCi/g 
PRS86·0-E6-1 9-000039 16 E6 4 June 19 0.347 NA pCi/g 
PRS86-0-E7-01 -000008 17 E7 2 June 1 0.499 NA pCi/g 
PRS86·0-E3-0 1 -000006 18 E8 2 June 1 0.646 0.270 oCi/g 
PRS86-0-F2-01-00001 7 7 F2 2 June 1 0.703 NA pCi/g 
PRS86-0-F3-1 6-000026 8 F3 3 June 16 0.460 NA pCi/g 
PRS86-0-F4-1 7-000035 9 F4 4 June 17 0.615 NA pCi/g 

PRS86·0-F5-20-000038 10 F5 4 June 20 0.645 NA pCi/g 

PRS86-0-F6-0 1-000011 1 1 F6 2 June 1 0.452 0.212 pCi/g 
PRS86-0-G3-01-00001 6 3 G3 2 June 1 0.518 0.244 pCi/g 

PRS86-0-G4-1 5-000036 4 G4 4 June 15 0.392 0.151 pCi/g 
PRS86-0-G5-20-000037 5 GS 4 June 20 0.695 0.256 pCi/g 
PRS86-0-G6-01 -000012 6 G6 2 June 1 0.480 0.199 pCi/g 
PRS86-0-H4-01 -000014 1 H4 2 June 1 0.600 0.268 I pCi/g 

PRS86-0-H5-01 -00001 5 2 H5 2 June 1 0.521 0.255 pCi/g 

Sum 22.330 
Count 40 
Mean 0.558 

s 0.107 
Sx 0.017 

Detection UCL 0.587 
. . .. MDA- M1n1mum Detectaole ActiVIty, U -The matenal was analyzed for, but was not detected. The associated numerical value 

is the sample Quantitation limit. Grid location and station II see Figure 2. 1 . 
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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 the 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 the removal action to be 
complete the verification sampling must meet the established cleanup goals of: 

5 pCi/g for actinium227 established in the Action Memorandum for PRS 86 
1 5 pCi!g for radiumm per CFR 192.12 and 
0.42 pCi/g for cesium 137 which is Mound background. 

Attainment of the established cleanup goals was fullfilled for the upper one-sided 95% confidence 
interval if it is less than the cleanup level. Table IV.1 compares the UCL with the cleanup goals. 

Table IV.1 Cleanup goals versus calculated UCL 

UCL Clean Up Goal 

Actinium227 0.486 5 pCi/g 

Radium226 0.587 15 pCi/g 

Cesium137 0.0775 0.42 pCi/g 

Based on the approved methodology, analytical results and data evaluation the PRS 86 removal action 
is complete. 
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T bl B 1 S 'I S I S a e .. 01 amj:)le ummary an d Th . 228 R It onum- esu s 

Thorium22
' 

Area 7A Station# Grid Date Total Thorium228 Qualifier MDA Units 
Sample Name location Sampled Depth 

nr·><·o~ n '< n . .{)00023 40 AS _3 June 1 0.214 0?11 nCi/n 

PRSRn.()_An-14-llOOOO? 41 An 2 June 14 044R 0.342 .JlCi/a 

ooC'o~ n "~ M nnnn•~ 35 83 4 """" 3 0.104 0.391 oCi/a 

P~~AFtJ'LR4.20-ll0001 0 36 84 2June 20 0.194 0?19 nCi/n 

P~~IUU'I..R<;.?.!..11nnnn7 37 85 2June 24 0567 o 162 _nCjfa_ 

PRSRfi.()_Rn-?5-ll000~1 3R en 3June ?5 0 ROR 0.216 oCi/n 
- -. 

OOC'O~ n-87-17.{)00041 ~9 87 4.1Hne 17 0.316_ 0.265 oCi/n 

nor-o~ n '"' M nnnn '" 28 C2 4 June 3 0.287 0 ~RR nCi/n 

P~~AF;../'1.1"1.1 R-ll0001 9 29 C3 2June 19 0?30 0.384 .JlCi/a 

P~~RF;../'IJ"A.?1-ll0001 ~ 30 ('.4 2 June ?1 o ~3n 0.243 oCi/n 

ooC'o~ n "'"-"" nnnMn ~1 C5 3 .hlnP 25 o ?5? 0350 oCi/n 

P~~RF;../'IJ".R.?t;.11nnn1? 32 C6 3June 25 0.368 0?44 nCi/n 

"'"'""" n.r7.15-ll00040 33 C7 4June 15 0499 0.400 .JlCila 

PRS86-ll-C8-ll1-ll00001 ~ r.R ?June _1 0.614 0.438 oCi/n 

p~~RF;../LQ1.n. nnnnoo 19 D1 2June 1 0.239 0.245 nCi/n 

PRSRn-ll-D?-15-ll000?5 20 02 2June 15 0?60 0??9 nCi/n 

PRSRfi-ll-D3-.,n nnnMn ?1 m 2 June ?0 0??0 0.200 oCi/n 

PRS86-ll-D4-• n nnnn...o ?? D4 ~.hJnP 19 0.186 0.187 oCi/n 

PRS86-ll-n"-'".11nnn?o 23 05 3June 25 0.355 0?10 nCi/n 

PRSRn-ll-Dn-?7 -llOOO~~ 24 on 4June ')7 0457 0.331 nCi/a 

PRS86-ll-D7 .{)1.{)00004 ?5 D1 ') .hmP 1 0.569_ 0.407 oCi/n 

PRS86-ll-D8-ll1-ll00003 26 08 2June 1 0.104 037n nCi/n 

PRSRn-ll-E?-15-ll000?4 12 E2 3June 15 0?39 0~~5 nCi/n 

_ PRS86-ll-E3-?n-llOOO?? 1~ F~ 3.1unP ?0 0?94 0.364 oCila 

PRS86-ll-E4-16-ll00027 14 E4 3June 16 0.229 0.405 oCi/n 

PRS86-ll-E5-?<;.11nnn1.!. 15 E5 4June 25 0.294 o31n nCi/n 

PRSRn-ll-Fn-1 9-ll000~9 1n En 4June 19 o 133 0.335 nCi/n 

PRS86.{).r::7 n• nnnnno _17 E7 '"""" 1 0.600 0.294 oCilo 

PRS86.{)_r::o n- nnnnM 18 E8 2June 1 0.611 0.224 nCi/n 

PRS86-ll-F2-ll1-ll00017 7 F2 2June 1 0?15 o 197 nCi/n 

PRSRfi-ll-F~-1n-llOOO?n R F~ 3 .hlnP 1n o no 0.239 oCi/a 

PRS86-ll-F4-17 .{)00035 9 F4 4June 17 0.168 0.220 oCi/o 

PRS86-ll-F5-?n.11nnn1R 10 F5 4June 20 0.203 0?4R nCi/o 

PRSRn-ll-Fn-ll1-ll00011 11 Fn 2June 1 o ?RS 0~77 nC:i/n 

oo<'o" n ,..~ n- nnnn." 3 G3 ?.lunP 1 0.14Z 0.195 oCiln 

ooco.,_nJ"...!..1<;.11nnn1F; 4 G4 4June 15 0.208 0.187 oCi/o 

I>OC'O" n_r.<;_')0-ll000~7 5 G5 4June 20 0?42 0?33 nC:i/n 

ooC'O" n ,..., n. nnnn12 6 G6 ? .hmP 1 0435 0.196 _nCi/a 

PRS86-ll-H4-ll1-ll00014 1 H4 2June 1 0.116 0.248 oCi/n 

PRS86-0-H5-ll1-ll00015 2 H5 2 June 1 0.384 0?4? oCi/n 

Sum 1? 7?1 

Count 40 

Mean .318 

s 1fi4 

_Sx o?n 

IICI .362_ . . .. . . . . MDA- M1mmum Detectable Activity, U- The matenal was analyzed for, but was not detected. The assoc1ated numencal value IS the sample quantitation limit. Gnd 
location and station # see Figure 2.1. 
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T bl 8 2 S "I S I S a e .. 01 ample ummaryan dTh. 230R Its onum· esu 

Thoriumm 
Area 7A Station# Grid Date Total Thoriumm Qualifier MDA Units 

Sample Name Location Sampled Depth 

PQC:A~ll"-1)1..()()()()7.l 40 A5 l June _1 Od?7 o no nC:i/n 

Pt:IC:A~ n A~ 14-000002 41 A6 ? June 14 0.278 0153 oCi/o 

oococ ru::ru1'UYVVlA.1 :t'i R.1 d .lornF> 3 0 4.1S O?Od oCi/n 

OOC'DC n Q, _?nJl0001Q 36 94 2 June 20 Jl386 OQR.'i oCilo 

PRC:A~R"-.?UlOilOI\7 37 BS ? JunP. 24 03S6 0 1?3 oCi/n 

PRC:RfUl_cc '>"-fVllV\11 3R Rn 3June .. ·95 Od.Qfi . 0 1?5 _nCila_ 

PRC:AfUl_R7-17 -000041 39 97 4 June 17 0.311 0198 oCi/o 

PR <:AIULr.?..O.'UlOOOd? ?8 C? d .hmF> 3 OSBB 0171 oCi/n 

PRC:Rn.ll-r.3-1R-000019 ?Q (;3 ? .lunF> 1Q Od17 0??? _nCila_ 

PRC:Rn.ll-r.4-21-000013. 30 C4 2 June 21 _0_378 0124 oCi/o 

PRC:AIUl..r.t:;..?<JlOOOlO 31 C5 3 .hmP. 25 0340 0171 nC:i/n 

PR C:AIULr.FL ?"JllllV'''l? 3? r.s 3 .hmF> ?S OROS n 1n.'i oCi/n 

PRC:Rn.ll-r.7 -15-Q()()Q4Q 33_ r.7 4 June _15 Jl25B 0125 oCilo 

PRC:AIUl..r.SUJ1-000001 34 C8 ? June 1 0303 0 1?6 oCi/n 

PRC:RfUl_n1..01.000018 19 n1 
? ·'""" 

1 0 :t'id n 1R? oCi/n 

PR C:RfUl_n?-1 r:;_nnnm5 20 n? 2 June 15 Jl319 0171 oCilo 

PRC:AIUl..n'<..?nJlOOO?O 21 D3 ? June 20 03.'i6 0119 nC:i/n 

PR<:AIUl..n.L 1Q_(}(J()()?R ?? n.i 3 .lornF> 1Q 039? n 1R.'i oCila. 

PRC:AIUl..n<;. "" nnnn"n 23 D5 3 June 25 0362 0168 oCi/o 

PRSRfUl_nfi-?7 ..000033 ?4 nn d.lornF> ?7 0 :t'i7 n 1nQ nC:i/n 

PRC:RfUl_n7 ..01..onnnnd 25 n7 2 June _1 n .i?Q 0122 oCilo 

PR C:AIUl..nSUJ1..000003 26 DB ? June 1 0 418 0117 nCi/n 

PRSRn-O-F?-1'Wl!VVY)d 1? F? 
3 ·'""" 

1S 0 d.'iR n 15? nC:i/n 

DCC' DC n ,.-'>_?Q_(}(J()()?? 13 E3 3 June 20 0.323 0 114 oCilo 

PQC:A~ n c, 11)..()()()()27 14 E4 3 June 16 0343 0182 oCi/o 

PR<:AIUl..l=t:;..?<;..n.rYWid 1S FS d .hmF> ?5 OdOO 0 1SR nC:i/n 

PR<'Dc n ..-c <n_(}(J()()3Q 1n Fn 4 June 1Q Odd? 0.1Zt oCila 

PRC:A~ f\.F7..Q1..QOQ008 17 E7 ? June 1 0331 0984 oCi/o 

ooco~ n cA..Q1..Q00006 1R FR ? .lornF> 1 03.1? 0170 nC:i/n 

oococ n ,....,..01_(}(J()()17 7 F? 2 June _1 Jl289 0 111 oCilo 

PR C:A~ n C'l 11Ul0/10?n 8 F3 3 .hmP. 16 O?R.'i 0138 oCi/n 

PR C:AIU\..1= A..17 _(}(J()()3_'i Q Fd 4.1ornF> 17 O??R n 1?-i oCilo 

PRC:RfUl_,..." "I'\.00003R 10 F5 4 June 20 0397 0967 oCi/o 

PRC:AIUl..I=R-01..000011 11 F6 ? .lunP. 1 0 3.1? 0197 oCi/n 

PRC:AIUV::1..Q1..00001n 3 m 2 June 1 030A n?nn oCilo 

PRC:RfUl_f.:.L 15..Q00036 4 G4 4 June 15 0?56 0150 oCi/n 

PRC:RIUV::"-. ?0.000037 s r..'i d .hmF> ?0 0 3.1? n 101 oCi!a 

PRSRn-Or..n..n1..onnn1? 6 G6 2 June 1 0.311 0156 oCilo 

PRSAIUl..I-IA..Q1..000014 1 H4 ? .lornP. 1 0 1M 0191 nC:i/n 

PRSRfUl_HS..01..onnn15 2 H5 2 June _j_ 0.206 0136 oCi/a 

Sum 1U9R 

Count dO 

Mean 3n? 

s 1nn 

Sx .017 

UCl _391 
.. . . . . 

MDA- Mrmmum Detectable Actrvrty, U- The matenal was analyzed for, but was not detected. The assocrated numencal valuers the sample quantrtatron hmrt. 
Grid location and station# see Figure 2.1. 
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Table 8.3. Soil Sample ummary an onum-S d Th . 232 R esu ts 

Thorium212 

Area 7A Station# Grid Date Total Thorium212 Qualifier MDA Units 
Sample Name Location Sampled Depth 

PRC:AIULA'\..01-000023 40 A f. ~ .lionp 1 0?13 0148 oCi/o 

PR C:RIULA "-14-00000? 41 A6 2 June 14 o~n 015.1 nCi/n 

PRC:AIULR.1-0Vl000d.1 ~s R3 4 June 3 0841 0137 _nCi/a 

PRC:AIUL~d..?n.Q00010 ~h ~4 ? .limP ?0 0?14 0146 oCi/o 

PR C:RIUL~"-.? d..llMI'lll7 37 B5 2 June ?4 O~S.1 0 10R nCi/n 

PR C:RfWl-~"-?"-0000.11 ~R AS - -3 June--- 25 0692- -- 0142 oCila -

PR.C:RfWl-~7-17-000041 ~Q R7 4 .limP 17 0405 0149 oCi/n 

PR C:RIULr.?..ll'UlllM4? 28 C2 4 .loonP ~ O?d.Q 0171 nCi/n 

PRC:RIULC~ 1A-00001Q 29 C3 2 June 19 0213 DJ95 .DCi!a 

PRC:AfWl-r.d..?1.00001~ ~0 C4 ? June 21 0311 0124 oCilo 

PR C:AfWl-r."-. ?"-llllllll10 3t r.f. ~ .lionP ?f. 0170 0171 nCi/n 

PRC:RfWl-r.f>-?.'i-0000.1? 32 C6 3 June 25 0451 _0_133_ nCi/n 

PR C:AfWl-r.7. 1 "-000040 :\1 C7 4 .Joonl'> 15 0?86 0125 oCi/o 

PR C:RFUl.r.R.01-000001 34 c8 2June 1 OSOR 0 1?fl nCi/n 

PRC:RfWl-n1.01.00001R 19 01 2 June 1 0181 0137 oCila 

PR.C:RfWl-n?.15-000025 ?0 n? ? .liml'> 15 0?6.1 0129 oCi/o 

PRC:RIU\.n1.?n.nnno?n 21 D3 2June ?0 0 11f. 0 t~fl nCi/n 

PRC:RfWl-n.t.1 Q.OOOO?R 22 04 3 June 19 0151 0 1Rf. nCi/n 

PRC:Af>-O.n'l.?"-llllllll?Q :n nf. ~.limP ?5 0343 0135 oCi/o 

PRC:AIU\.nF;..27 -000033 24 D6 4 June ?7 0407 0 1flQ nCi/n 

PRC:RfWl-n7 .0Ul00004 25 07 2 June 1 0583 0_122 _nCi/a 

PRC:RfWl-nR-01.00000~ ?fl nR ? .limP 1 079R 0117 oCi/o 

PRC:AIU\.1=?.15-000024 12 E2 3 June 1f. 0 1A? 01n1 nCi/n 

PR C:RIU\.1=~ ?n.nnnn?? 13 F3 3 June 20 0302 0114 oCila 

PRC:RfWl-l=d..11>-nnnn?7 14 F4 ~ .JoonP 1fl 015.1 0 18? oCi/o 

PRS86-0-1="-.?"-llllllll14 15 E5 4 June ?f. 0~0? 0 1f.R nCi/n 

PRSRh-O-Ffl-1Q.000039 16 F6 4 June 19 0965 0.194 oCilo 

PRC:Rh-0.1=7 .01-00000R 17 F7 ? .liml'> 1 0 411 0146 oCi/n 

PR C:RIU\.I=R-0 1-000006 18 E8 2 June 1 Of.R? 0 1f.O nr.i/n 

PRSRS-0-F?-01-000017 7 F2 2 June 1 0212 0111 oCilo 

PRC:RfWl-F~-1f>-OOOO?fl A F3 3 .Joonl'> 1fl 0110 0157 oCi/n 

PRC:AfWl-Fd..17 -000035 9 F4 4 June 17 0_129 0141 nCi/n 

PR C:RIU\.1="-. ?n.nnnn1R 10 F5 4 June 20 0203 0144 oCi/o 

PRC:RfWl-Ff>-01-000011 11 Ffl ? .loonP 1 O:\'i7 0 1~? nCi/n 

PRC:AIU\.r.:.1.Q1.000016 3 G3 2 June 1 0219 0.193 oCilo 

PRC:RIULr.:.t.1"-llllllll~fl 4 (.l4 4 .liml'> 15 0 1R1 0 13? nCi/n 

PRS86-Q.r.:.'i..?0.000017 5 G5 4 June 20 0320 0.150 oCilo 

PR C:RIU\.r.:F;..01.00001? h ('.,6 ? .Junl'> 1 0311 0138 oCi/n 

PRC:AfWl-1-14-01-000014 1 1-14 ? .lionP 1 01n1 0144 nCi/n 

PRC:AIU\.1-1'\..01-000015 2 H5 2 June 1 0270 0155 oCilo 

C:oom n .t1? 

Count 40 

Mean 336 

s ?m 

Sx .032 

UCL 391 
-. . . .. 

MDA- M1mmum Detectable ActiVIty, U- The matenal was analyzed for, but was not detected. The assoc1ated numencal value 1s the sample quan!lta!lon hm1t. 
Grid location and station # see Figure 2.1. 
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T bl B 4 S 'I S I S a e .. 01 ampte ummaryan dPI t . 238R Its u ontum- esu 

PluloniumZll 
Area 7A Station# Grid Date Total ~ Qualifier MDA Units 

Sample Name Location Sampled Depth 

DD<'OC n ""-01-000023 dll A!'i 3.hmF> 1 0?34 0 3?fi oCi/n 

PR<:AIU\.AR-14.000002 41 A6 _2 June 14 0?4? II 0242 nCi/n 

""""" "-ln.ll'-00004.1 35 R3 4 June 3 0144 0216 oCi/n 

DD<'OC n n _?(\.()()()()10 3fi R4 ?.hm" ?0 o 1R9 II o 1RQ nCi/n 

PR C:RIU\.I=l"-.? .v100007 37 B5 2 June 24 0324 u 0324 oCila 

PR C:RIU\.I'lR. ?'\.0000.11 3R Rfi- 3-JunF> ?!'i - 0230 - lJ 0?30 -oCi/n 

nnr:-oc 1'\.07_17-000041 _39 87 4 ·'""" 17 07?R 0347 nCi/n 

PR C:RFUV":?Jl'UVliY'IA? 28 C2 4June 3 0335 0168 oCila 

PRC:RR.JLr.3-1R-000019 ?9 C3 2 June 19 0147 u 0147 oCi/a 

PDC:R~4..21-00Q013 30 C4 
? """" 

?1 0??7 II 0??7 nCi/n 

PR C:RFUV":"-. ?"-000010 31 C5 3 .l11nP 25 OUR 0329 __oCifo_ 

PR C:RIU\.f'R. ?"-1VV'Vl1? 32 C6 3 June 25 o2n u o2n oCi/a 

PD<:AI'ULC7-15-000040 3.1 C7 4 .JunE> 1!1 0?51 0300 nCi/n 

PR C:RFUV":I\..01-000001 34 CB ? .l11nP 1 0_174 0153 nCi/n 

PRC:RIU\.01..01..00001R 19 D1 2 June 1 0181 0332 oCila 

PDC:AI'U\.n?-15-000025 ?0 o? 
? """" 

1!i 0!141 II 0 !141 nCi/n 

CDC: AI: l\_n1... ?ll.NYlll'JO 21 D3 2 June 20 0721 u 0721 oCila 

PDC:AI'U\.04..19..(}()()()?R ?? 04 3 .JunE> 19 0388 lJ 03RR oCi/n 

PRC:RIU\.n"-.?I\JlOilO?Q 23 D5 3June 25 0109 u 0109 nCi/n 

PRSRfi-0-0fi-?7 J'liW't11 ?4 1)6 4 June ?7 0355 u 035.'i oCi/a 

PRC:RIU\.07 -01-000004 ?.'i 01 
? ·"'"" 

1 03fifi 030.'i nCi/n 

PR C:AIU\.nl\..()1-000003 26 DB 2June 1 o9n 0589 ...oCila. 

PR C:RIU\.I=?_11\1l0110?A 12 F? 3 June 15 044.'i u 044.'i oCi/a 

PRSRfi-O-F3-?0-noon?? 13 F3 3.JunF> ?0 0393 ll 0393 nCi/n 

DD<'OC n r- ''l-000027 _j4 E4 3.llln" 1fi OA17 II OA17 nCi/n 

PRC:AIU\.1="-.?'i-OOOO'M 15 E.'i 4 June 2.'i 0663 u 0663 oCila 

PR C:AI'U\.I=R. 19..000039 1fi F6 4 JunE> 19 o 193 0373 nCi/a 

PR<:Afi-0-F] -01-000008 17 E7 ? ·'""" 
1 0_14.1 O??Q nCi/n 

PRC:AR..O..I=I\..01-000006 18 E8 2 June 1 0184 0244 oCi/a 

PRSRfi-0-F?-01..000017 7 F? 
? """" 

1 03?9 ll 03?9 nCi/n 

PR C:AIU\.F3-16-000026 8 F3 3 June 16 0 473 u 0473 oCila 

PR C:AIU\.1= 4..17 ..00003.'i 9 F4 4 JunE> 17 OR80 ll ORRO oCi/n 

PRC:Afi-O-F'i-?0..00003R 10 F.'i 4.1un" ?0 ORQ1 II 0Jl91 ...nCilo. 

PRC:RIU\.I=R.Q1-000011 11 F6 2 June 1 0249 0 403 oCi/a 

PRC:RF>.ll..r.1..()1..000016 3 m ? Ju"" 1 OQ19 Ofi97 nCi/n 

PRSRfi-O-r,.t.1 'i-00003fi 4 G4 4 ·'""" 15 Ofi3Q u 0.639 oCila 

PRC:R~"-.?OJ'liW't17 .'i G.'i 4 June ?0 Ofi09 u Ofi09 oCi/n 

PR C:AR../)_('..6..()1-000012 6 ('.,!; 
? """" 

1 0??6 O.'i?4 ...nCilo. 

DD<' OC n 1-01-000014 1 H4 2 June 1 0333 0934 oCi/a 

PR C:RIU\.I-l<;..()1..00001!) ? H!'i ?.JunE> 1 o 1?9 OR?fi nCi/n 

Sum 1!1803 

Cn11nl dll 

Mean 395 

s ?.'i1 

C:ll 04 

IICI 4fi? 
. . .. - - . . 

MDA- M1mmum Detectable ActJVJty, U- The matenal was analyzed for, but was not detected. The associated numencal value 1s the sample quanhtahon limi! . 
Grid location and station # see Figure 2.1. 
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T bl B 5 S "I S I S a e .. 01 ample ummary an d PI t . 239/40 R Its u on1um· esu 

Plutonium239UO 
Area 7A Station# Grid Date Total Pu239UO Qualifier MDA Units 

Sample Name Location Sampled Depth 

PR"o" n 'r-01.()()()()23 40 A'l 3 Jun" _1_ 0370 u 0370 oCi/a 

PR~RIU\.A,:;_ 1 4-00000? 41 A6 2June 14 Qlli_ __u_ JUL nr.i/n 

PC C:AIULC'Ul'LNVV'IA'l 3.'i R.1 4 June 3 0473 u 0473 r>r.i/n 

PR~RIUL n "'\.00001 0 36 84 _2_.!une_ _2Q_ 0348 __u_ Jl.3.4B_ oCi/n 

PR ~RfU\.c<;_ ?AJli'WV'l7 37 B5 2 June 24 112M __u_ _02M r>r.i/n 

PR~RIULC~?J;JWV\11 3fl An - - - 3june 75 - 0155 -- --u 0155 . -- r>r.i/n 

PR~RIULR7-17-000041 1_q A7 
4 ·"'"" 

17 .Slf:J]_ __Q_3Q5__ oCi/a 

PR ~RFULr.?Jl'UlllllllA? 28 C2 _4_ June 3 ll399__ __u_ _0_399_ nr.i/n 

DR ~RIU\.r''t.11Wl0001 Q ?9 r.3 2 June 19 0218 u 0218 nr.i/n 

PR~RIU\.r.A-?1-000013 30 r.4 
? ·"'"" 

_21 0208 u ___Q_2Qa_ oCi/a 

PR ~RFULr.<;.. ?"Jlllllll'ln 31 C5 _3June 25 __G_555_ __u_ J1555. r>r.i/n 

PC ~RFULr.l:. ?"Jlllllll'l? 3? r.6 3 June ?5 0150 u 0150 nr.i/n 

PR~RFULr.7.11\..M(l(\An 33 C7 ..A.June. _15_ Jl2Z5__ __u_ Jl2Z5__ or.i/n 

PR~RIULr'l\-01-{)00001 34 CB 2 June 1 Q22I __u_ .0227 nr.i/n 

PR~RIU\.n1Jl1Jl0001R 1Q n1 ? Jun" 1 0224 u 02?4 oCi/a 

PR~RIU\.n?. •r f\f\1\n...,r 20 D2 ...2.J.une. .J5 Jll1B. __u_ Jll1B. nr.i/n 

PR~RIU\.n't. ?fVVVVl?n ?1 D3 2 June 20 0391 u 0391 r>r.i/n 

PCC:A~nA..1Q..ooon?R ?? n4 3 June 19 0 441 u 0 441 oCilo 

nn"o" l)_n<;_?"Jlllllll?Q 23 D5 __3__lune_ _25_ __0_998_ _u_ __ll__998_ or.i/n 

PR ~RIU\.nF;.?7 Jl0003.1 ?4 D6 4 June 27 0527 u 0.527 nr.i/n 

PC ~R~n7 J\1 Jl00004 ?'l n7 ? .June 1 0485 u 0485 nr.i/n 

PPC:AI': l'\.ni\-()1-0000Q3 26 DB ...2.June. _i _0_320_ _u_ Jl32Q_ oCi/n 

PR~RIULI=?.1"Jlllllll?A 12 E2 3 June 15 0929 u 0929 r>r.i/n 

PC~RIU\.1=':1.. ?1'\.0000?? 13 F3 3 Jun" ?0 0393 u 0393 nr.i/n 

PCC:AI': n 1:.!...1~27 14 E4 __l__J_une_ _16_ __()_j_A8_ _li .1L.1AB_ nr.i/n 

PR~R6JlJ::<;_ ?"-MM'lA 15 F5 4 June 25 0360 u 0.360 nr.i/n 

PC~RIULCI;_ 1QJlOOO:IQ 16 Fn 4 Jun" 19 OR16 u 0 R16 oCi/a 

PCC:AI': IJ-E7-01-000008 17 E7 ...2.June. _i _o__m_ _li _Q_ill_ nr.i/n 

PR~RIULI=I\-01_(){)(){){)fi 1R FR 2 June 1 0449 u 0449 r>r.i/n 

PCC:RIULC?Jl1Jl00017 7 F? 
? ·"'"" 

1 07?0 _li Jll2ll oCi/a 

nnl'Ot:> n r'> 1~6 8 F3 3 June 16 0808 _li __0_808 r>r.i/n 

PR ~RIU\.1: A-17 Jl0003'l 9 F4 4 June 17 on5 u on5 oCila 

PCC:AI:.n_c<;_?I1J)()()()_1R 10 F5 ..A.June. _20_ Jlfii1 __u_ Jl2I or.i/n 

nnl'Ot:> n rt:> "1-000011 11 F6 2 June 1 0.743 u 0.743 r>r.i/n 

PQ~RIULI::1Jl1Jl00016 3 m ? .h1ne 1 JL31B__ __u_ Jl..3l8. oCi/n 

PR ~RF\.JlJ.:A-15-000036 4 G4 4 June 15 0.725 u 0.725 nr.i/n 

PR~RF\.1Lr:<;..?n..ooon37 " C1.'i 4 June ?0 0558 u 0558 oCi/a 

PR~R6Jl.r-.ftll1Jl0001? 6 G6 _2_.!une_ _i 1ill8_ __u_ .1lllB_ nr.i/n 

PR~RIU\.~4-01-000014 1 H4 2 June 1 0.933 u 0933 r>r.i/n 

PRC:AIUL~'i-01Jl0001'l ? H'l ? Jun" 1 0110 u 0110 oCi/a 

Sum 19 448 

Count 40 

_Mean_ _4_86_ 

s 244 

~l( 038 

llr.l 'i'i? 
-- .. - - - -MDA- M1mmum Detectable ActiVIty, U- The matenal was analyzed for, but was not detected. The associated numencal value 1s the sample quantilalion limil. 

Grid location and station # see Figure 2.1. 
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