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EXECUTIVE SUMMARY

This removal action was performed at Potential Release Site 304 (also known as the Excavated
Materials Disposal Area and as Rader’s Hill) of the Department of Energy’s Mound
Environmental Managemeut Project site.

PRS 304 contained overburden soils excavated during the decontamination and
decommissioning of the Waste Transfer Line (PRS 300) and from Area 12 (PRS 273). Soils
from these areas were segregated according to thorium concentration. Soils with thorium
concentrations greater than 5 pCi/g were boxed and shipped off-site for disposal; those soils
with less than 5 pCi/g of thorium were placed in the area of PRS 304/313, In September 1998,
a hot spot of thorium contamination was discovered during routine radiological surveys. The
core team decided a removal action was warranted. The objective of the removal action was
the excavation.and disposal of soil cantaminated with more than 3 pCi/g of ®2Th or 55 pCi/g of
Bipy. In October and November 1998, approximately 6482 f° of soil were excavated and
verification sampling was performed. Verification sampling confirmed the clean up goal was

achieved,

L B

Art Kle;gath On-Scene C ordmator
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1 SUMMARY OF EVENTS
1.1 SITE CONDITIONS AND BACKGROUND

The Mound Plant is a 305-acre site on the southern border of the city of Miamisburg in Montgomery
County, Ohio. The site is approximately 10 miles south-southwest of Dayton and 45 miles north of
Cincinnati. This removal action was performed at Potential Release Site 304 (also known as the
Excavated Materials Disposal Area and as Rader’s Hill). The location of PRS 304 is shown in

Figure 1.1.

PRS 304 consisted of the overburden soils excavated during the decontamination and
decommissioning of the Waste Transfer Line (PRS 300) and from Area 12 (PRS 273). Soils from
these areas were segregated according to thorium concentration. Soils with thorium concentrations
greater than 5 pCi/g were boxed and shipped off-site for disposal; those soils with less than 5 pCi/g
of thorium were placed in the area of PRS 304/313.

On February 19, 1997, the Core Team consisting of representatives of DOE/MEMP, USEPA, and
OEPA recommended No Further Assessment for PRS 304. This recommendation was available for
public review and comment from May 8 to June 16, 1997. In September 1998, a hot spot of thorium
contamination was discovered during routine radiological surveys. The DOE is obligated to remove
hot spots by its implementing rules and regulations for the Atomic Energy Act. The applicable DOE
Order is 5400.5. On October 1, 1998, the Core Team signed the Action Memorandum for PRS 304.
This was available for public review and comment from October 1 to October 31, 1998.

Since the DOE is the sole responsible party for the clean up of Mound, no other Potentially
Responsible Parties (PRPs) were sought to clean up PRS 304.

Soils Project PRS 304 On-Scene Coordinator Report
Contract # DE-AC24-970H20044
Final (Revision 0) December 1998
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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 Contact Description of Participation
US EPA Tim Fischer Federal agency responsible for
SRF-5J 312-886-5787 response oversight.

77 W. Jackson Bivd.
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 Lead agency for the response.
P.O. Box 66 937-865-3597

1 Mound Road

Miamisburg, OH

45343-0066

BWO John Price Performed planning and field work
1 Mound Road 937-865-3954 for the response. Provided the
Miamisburg, OH OSC with technical assistance,
45343-3030 administrative support, photo and

site documentation, and
preparation of OSC report.

Soils Project
Contract # DE-AC24-970H20044
Final (Revision 0)

PRS 304 On-Scene Coordinator Report

December 1998
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1.3 OBJECTIVES

The Action Memorandum (DOE September, 1998, p 5-2) identified the objective of this removal
action as the excavation and disposal at a licensed low level waste disposal facility of soil with
contaminant concentrations greater than the clean up objectives (Table 2). The contaminants of
concern for soil near PRS 304 were #?Th and #®Pu. The results of verification sampling are included
in Appendix B and summarized in Table 2.

Table 2. Verification Sample Results for PRS 304 Soils

Verification
Radionuclide Objective Sampling Results
238py Not to exceed Did not exceed 2.34
55pCig pCi/g.
2Th Not to exceed Did not exceed 1.09
3 pCi/g pCi/g.

1.4 CHRONOLOGICAL NARRATIVE OF RESPONSE ACTIONS

The following is a chronological narrative of events, as they occurred for the PRS 304 Removal

Action.
November 1989:
February 1997:
May 1997:

June 1997:

September 1998:

October 1998:

Soils Project
Contract # DE-AC24-970H20044
Final (Revision 0)

Mound Plant is placed on the National Priorities List (NPIi).
Core team designates PRS 304 for No Further Assessment.
The recommendation starts formal public review period.
The formal public review period ends.

During routine radiological surveys, a thorium hot spot is identified in the
vicinity of PRS 304. The core team decides a Removal Action is
warranted. An Action Memorandum is written, signed, and sent to public
review on October 1, 1998.

A Work Plan including the approach to Verification Sampling was
prepared and approved by DOE and the regulators. A Health and Safety
Plan was prepared and approved by DOE. DOE/OH authorized the field
work. On October 20, excavation started. The initial excavation is
illustrated in Figure B-1. By October 21, thirteen hauler loads of soil
were removed. The first five verification samples were taken (004373,
004374, 004375, 004376, and 004377) The location of these samples is
illustrated in Figure B-1 and B-2. These samples were measured at the
Mound Soil Screening Lab by gamma-ray spectrometry and at an off-site
lab by alpha spectrometry. The measurement results are compiled in

PRS 304 On-Scene Coordinator Report

December 1998
Page 4



Table B-1. Measurement results reports are also included in Appendix B.
On October 21, representatives of DOE/MEMP and OEPA visited the
site and identified six additional sampling locations (004378, 004379,
004380, 004381, 004382, and 004383). The location of these samples is
illustrated in Figure B-3. These samples were measured at the Mound
Soil Screening Lab by gamma-ray spectrometry and the results are
included in Table B-1. In addition, four locations were trenched and
sampled (004386 through 004400). The trench and sample locations are
shown in Figure B-3. The gamma-ray spectrometry results from the
Mound Soil Screening Lab are included in Table B-1. In general the
excavated soil was returned to the trench locations in approximately the
original location. Elevated survey readings were obtained at the center
trench (see Figure B-3). Screening resuits for sampies 004396, 004397,
004410, and 00441 confirmed levels above the clean up objective for
B0Th of 3 pCi/g. The “Center Trench”, “East Pile”, and “West Pile” were
then excavated on October 26-27, 1998. (See Figure B-3.) Verification
samples (004413 and 004416) were taken. The location of these samples
is illustrated in Figure B-2 and B-4. These samples were measured at the
Mound Soil Screening Lab by gamma-ray spectrometry and an off-site
lab by alpha spectrometry. The measurement results are compiled in
Table B-1. Measurement results reports are also included in Appendix B.
By October 27, the excavation was believed to be complete. Twenty-four
hauler loads of soil had been removed. Photographs taken during this
removal action are in Appendix A.

November 1998: Results of analysis of verification samples were received from the
independent, off-site laboratory (See Appendix B.) One sample exhibited
contamination in excess of the clean up objective (sample ID 004416 with 4
pCi/g 2?Th). As specified in the Work Plan, this location was excavated
further. Approximately 2 ft* of additional soil was removed. This location
was sampled ( Sample ID 004428 and 004429) and the samples analyzed
by gamma-ray spectrometry. The results (0.55 pCv/g and 0.52 pCi/g
repetitively labeled confirmatory in Table B-1) indicated the 2?Th
concentration is below the clean up objective.

15 RESOURCES COMMITTED

Table 3 summarizes the disposition of materials from PRS 304. The cost summary for the
removal action is in Table 4.

Soils Project PRS 304 On-Scene Coordinator Report
Contract # DE-AC24-970H20044
Final (Revision 0) December 1998
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Table 3. Materials and Disposition

Waste Type Volume Disposal Costs ($) Destination
(cubic f)
Rad debris (concrete & soil) 6482 $53988 Envirocare of Utah
Totals 6482 $53988
Table 4. Removal Project Cost Summary
Total Clean-up Contractor Costs $71,972

Soils Project PRS 304 On-Scene Coordinator Report

Contract # DE-AC24-970H20044
Final (Revision 0)

December 1998
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2 EFFECTIVENESS OF THE REMOVAL ACTION
2.1 ACTIONS TAKEN BY MOUND PERSONNEL

BWO personnel planned and performed the soil removal, on-site transportation and staging of soil
and debris, and site restoration. BWQ personnel performed the on-site measurements reported in
Appendix B. BWO personnel reviewed these results and the results of the off-site analyses of the
Verification samples. As Appendix B indicates, the clean up objectives were met. Table 2
summarizes the clean up goals and the measurement results for the PRS 304 samples. The
objectives of the removal action were achieved.

2.2 ACTIONS TAKEN BY LOCAL, STATE, AND FEDERAL AGENCIES

DOE/MEMP was the lead agency for the removal action. US EPA, and OEPA had oversight
responsibility for the removal action.

23 ACTIONS TAKEN BY CONTRACTORS

Quanterra Environmental Services, Richland Laboratory, performed the analysis of the verification

saimples.
Soils Project PRS 304 On-Scene Coordinator Report
Contract # DE-AC24-970H20044
Final (Revision 0) December 1998
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3 DIFFICULTIES ENCOUNTERED
31 ITEMS THAT AFFECTED THE RESPONSE
The extent of soil contamination was uncertain.

The field crew reported that the distribution of contaminated soil encountered was consistent with the
distribution of soil by a dump truck. Contamination did not extend below the original surface of the
area.

3.2 ISSUES OF INTERGOVERNMENTAL COORDINATION

There were no issues of intergovernmeital coordination.
Soils Project PRS 304 On-Scene Coordinator Report
Contract # DE-AC24-970H20044
Final (Revision 0) December 1998
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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.
Soils Project PRS 304 On-Scene Coordinator Report
Contract # DE-AC24-970H20044
Final (Revision 0) December 1998
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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 Arthur Kleinrath, On-Scene Coordinator PRS 304 Removal Action, at
937-865-3597.
e PRS 304/313 Potential Release Site Package
e Action Memorandum/Removal Site Evaluation, PRS 304 (DOE Final September, 1998)

» PRS 304, Removal Action Work Plan (BWO Final October, 1998)

Soils Project PRS 304 On-Scene Coordinator Report
Contract # DE-AC24-970H20044
Final (Revision 0) December 1998
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Appendix A

Photographic Documentation

1. PRS 304 prior to excavation, looking northwest, 10/20/98
2. PRS 304 at start of excavation, 10/20/98

3. PRS 304 excavation in progress, looking north, 10/21/98

Soils Project ' PRS 304 On-Scene Coordinator Report
Contract # DE-AC24-970H2004
Final (Reviston 0) December 1998
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. Figure B-1

. Figure B-2

. Figure B-3

. Figure B-4

. Table B-1

Appendix B
Sampling Results For PRS 304

Sketch of excavation and verification sample locations (004373 through
004377).

Sketch of excavation, trenching, and investigatory sampling locations.
Sketch of verification (004412 through 004416) and confirmatory (004428
and 004429) locations. “Close-up View” depicts the additional excavation

performed around the location of sample 004416.

Compilation of measurement results.

. Analytical Data Package for verification samples 004373 through 004377.

. Analytical Data Package for verification samples 004413 and 004416 soil screening.
. Confirmatory Measurement Results for samples 004428 and 004429.
. Soil screening measurement results for verification samples 004373 through 004377 and

004413 and 004416.

Soils Project
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| LAB NAME:

FORM |
SAMPLE RESULTS

Date:

1117188

! QUANTERRA, Richland SOG: 11141 COLLECTION DATE: 10/21/68 9:20:00 AM
. LAB SAMPLE ID: 81050101 REPORT NBR: 6457 RECEIVED DATE: 10/26/68 10:30.00 AM
! CLUENTID: 004373 ORDER NBR: MATRIX: SolL
5 2
' D! COUNTING TOTAL ERROR REPORT ANALYSIS ALIQUOT ALQ  DETECTOR METHOD
" 'S IS0TOPE RESULY  ERROR(2s) (29) MDA UNIT  viLD  RST/MDA RST/ICNTERR DATE SIZE  UNIT 0 NUMBER
& TH-228 1.18E+00 1.7€.01 2.3E-01 5.826-02 pCilg  90.80% (20.3) @ 11/12/98 20 6 ALPHA-SPEC  RICHRCS011
: gz T™H-230 1.62€+00 1.9E01 2.86-01 259E-02 pCilg  90.90% (62.4) (8.9) 11/12/98 20 G ALPHA-SPEC  RICHRCS011
2 . THem 1.08€+00 1.6€-01 2.1€-01 2.28E02 pCilg 90.90% (412) (6.9) 111258 20 G -ALPHASPEC  RICHRCSON
ﬁ’ U234 9.03E-01 1301 1.9€-01 273802 pClg  86.40% (33.2) (68) 11/11/98 2001 G ALPHA-SPEC  RICHRCS030
g u-2s 2.38E-02 22E-@ 2.2E-02 1.95€02 pCilg 86.40% (12 (0 11/11/98 200 G ALPHA-SPEC  RICHRCS030
g; U.238 1.01E+00 1.4E-01 2.1E-01 241E-02 pCig 86.40% 41.7) (7.2) 11/11/98 201 G ALPHA-SPEC RICHRCS030
: Pu-z8 1.04€+00 11801 1.5€-01 143602 pCilg  77.20% (72.9) ©.3) 1188 100 G ALPHA-SPEC  RICHRCS5010
% PU239/40 1.89E-02V 1.4E-Q2 1.4€-02 1.89E-02 pCilg  77.20% 07 0.97 11/9/88 109 G ALPHA-SPEC  RICHRCS010
§ ‘ AM-241 15301V 1.0E01 1.0E-01 1.53€01 pCilg /A 037 056 11298 2 G GAMMA RICHRCS017
S 8I-207 7.13E-02V 42E-02 4.26-02 713802 pCig N/A 038 065 . 1112198 202 G GAMMA RICHRCS017
o , BH210M 1.33€-01V 7.36-2 7.36-02 1.33€-01 pCig N/A 021 0.38 11/12/88 2002 G GAMMA RICHRCSO017
'§ ' co-60 1.226-01V 6.3E-02 6.36-02 1.226-01 pClg N/A 007 0.14 11112198 22 G GAMMA RICHRCS017
g €S-137 1.22E-01U 62E.02 6.2E-02 1.2€01 pClg N/A 049 0.96 11/12/98 202 G GAMMA RICHRCS017
Ei K40 1.86E+01 3.0€+00 3.0E+00 7.66E01 pCig N/A (24.3) (6.3) 11/1288 202 6 GAMMA RICHRCS017
gn RA-226 7.89E-01 23601 2.3e-01 3.BIEDT  pCig N/A 21) (3.9 1112588 2002 G GAMMA RICHRC5017
i:;' | TRMIUM 4.38E-02 17602 2.4E-02 330E02 pClg  88.10% (1.3) (28) 11638 10027 G Lsc RICHRCS037
(g. ?u!iuol Results |
=3
>0
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FORMI Date: 11/17/98
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richiand SDG: 11141 COLLECTION DATE: 10/21/98 9:20:00 AM

i LAB SAMPLE ID: 81050102 REPORT NBR: 6457 RECEIVED DATE: 10/26/98 10:30:00 AM

.  CLENTID: 004374 ORDER NER: MATRIX: soiL

COUNTING TOTAL ERROR REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOD
3 SIs0TOPE RESULT  ERROR(2 ) (23) MDA  UMT  viElD  RST/MDA RSTICNTERR DATE SIZE  UNIT 1D NUMBER
i% TH-228 1-00€+00 1.7€-01 22601 742602 pCig  88.20% (135) ©) 11/12/98 188 G ALPHASPEC  RICHRCSO
: Qi ™0 1.04E400 1.7€-01 22€-01 182602 pCly  88.20% (573) ©6.2) 111288 188 G  ALPHASPEC  RICHRCSO11
)Ec_j TH.232 9.25€-01 1.6E-01 20E-01 307602 pCig  88.20% (30.2) (59) 11/12/98 188 G  ALPHASPEC  RICHRCSO!1
%%i U-234 6.87€-01 1.1E01 15E-01 265602 pCig  96.90% (259) 63) 1111/98 189 G  ALPHASPEC  RICHRC5030
D s 636602 33602 3SE-02 196602 pCig  96.90% G2 (18) 1111198 19 G ALPHASPEC  RICHRCS030
‘%{ U-238 7.75€E-01 1.2E-01 1.6E-01 1.96€-02 pCig 96.90% (38.6) 6.7) 11/11/88 1.99 G ALPHA-SPEC RICHRCS030
(8 PU-238 8.19E-01 1.0E-01 1.3e-01 862603 pCig 72.50% (95, (8) 11/9/98 103 G ALPHA-SPEC  RICHRCS5010
Q PUZ39/40 1526020 1.1€02 11602 152602 pCllg  72.50% 058 08 11/0/98 103 G  ALPHASPEC  RICHRCSO10
éi AM-241 J.O01E-01V 1.7€-01 1.7€-01 3.01E-01 pCig N/A 0.55 0.99 11/12/88 2584 G GAMMA RICHRCS017
§, B1-207 6826020  3.9E2 39€-02 682602 pCilg N/A 047 03 1111298 %84 G GAMMA RICHRCS017
0

gl B1-210M 11301V 6.3€-02 6.3E02 113601 pClg N/A 0.01 001 1112/88 2584 G GAMMA  RICHRCSO17
$ coe0 942020 50802 S.0€-02 942602 pCig N/A 009 20.16 112788 2584 G GAMMA RICHRCS017
3| csaw 116601V 6.1E02 61602  1.16E01 pCig NIA 029 055 1288 2584 G GAMMA  RICHRCS017
§ l K-40 1.82E+01 .1E+00 J.1E+00 1.086+00 pCig N/A {16.9) (59) 11/12/98 2584 G GAMMA RICHRCS017
§* RA-226 712801 2.2e-01 22601 37201 pClg N/A (1.9) (33 111298 2584 G GAMMA RICHRCSO17
3 TRITIUM 30E0U 16602 23602 330602 pClg  88.10% 082 an 11/6/98 10011 G LsC RICHRCS037
:5"-,;&.1“0( Resuls: [16 ]
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FORMI Date: 11/17/98
,~ SAMPLE RESULTS
. LABNAME: QUANTERRA, Richland SDG: 11141 COLLECTION DATE: 10/21/98 10:00:00 AM
LAB SAMPLE ID: 81050103 REPORT NBR: 6457 RECEIVED DATE: 10/26/98 10:30:00 AM
i CLIENT ID: 004375 ORDER NBR: MATRIX: SOl
-‘)3’} COUNTING TOTAL ERROR REPORT ANALYSIS  ALIQUOT ALQ DETECTOR METHOD
) @ [SOTOPE RESULT - ERROR(29) (29 MDA UNIT  vigtp  RST/MDA RST/CNTERR DATE SIZE  UNIT 0 NUMBER
;‘éf ™-228 9.58E-01 1.6E.01 2.1E-01 6.83E-02 pCilg 81.80% (14) (5.9) 1112/98 180 G ALPHA-SPEC  RICHRCSO11
i S.X TH-230 8.95€.01 1.56.01 2.08-01 1.78E-02 pCirg 81.80% (50.3) (5.8) 11nes 188 G ALPHA-SPEC  RICHRC5011
t o .
® | TH-232 7.44E01 1.4E-01 1.7E-01 1.78€-02 pClg 81.80% {41.8) 53) 11/12/98 1989 G ALPHA-SPEC  RICHRCSON
[« VI
5 U4 7.90€-01 1.26-01 1.7E-01 2.44E02 pClg 86.00% (32.4) (64) 1/11/98 19 G ALPHA-SPEC  RICHRCS030
Y
Q. vas 2.90E-02U 22602 22602 2.90E-02 pClg 88.00% 0.76 (1) 111198 19 G ALPHA-SPEC  RICHRCS030
%% u-238 8.72E-01 1.36.01 1.9E-01 280802 pClg 88.00% (30.1) €N 111198 188 G ALPHASSPEC  RICHRC5030
3 g PU-238 4.49€-01 7102 8.26-02 1.60E-02 pCig 79.20% (28.) (6.3) 11/0/98 109 G ALPHA-SPEC  RICHRCS010
=
S PUZ3Wa0 1.60E-02V 1.66.03 1.6E-03 1.60E-02 pClUg 79.20% 007 071 11008 100 G "ALPHA-SPEC  RICHRCS010
|
= | AM-241 1.48E01U 8.3€-02 9.3E-02 1:48€-01 pCug N/A 0.76 (12 111298 M1 G GAMMA RICHRCS017
i
g_ ;81207 7.80E-02U 3.9E-02 3.9€-02 7.80E-02 pCiig N/A 0.37 0.73 1112/98 M1 G GAMMA RICHRCS017
= |
3 s210M 9.68E-02U 6.1E-02 6.1€-02 P.68E-02 pClUg N/A 077 {1.2) 1112198 M1 G GAMMA RICHRCS017
w0
GB) | CO-80 9.18E-02V 4.9E-02 4.98-02 9.18E-02 pCilg N/A 0.09 017 1112/88 Mt G GAMMA RICHRCS017
’% | CS-137 1.07E-01U 5.4E-02 5.4E-02 1.07E01  pCilg N/A 0.48 0.95 111258 M1 G GAMMA RICHRCS017
o :
9 K-40 210E+01 30E+00 3.0E+00 6.88E-01 pCig N/A (30.8) (69) 111298 M1 G GAMMA RICHRCS017
Pl hatad 8.00E-01 1.8E-01 1.8E-01 1.47E01 pClig N/A 5.5 (4.4) 111258 Ma G GAMMA RICHRCS017
o TRITRM 3.306-02U 1.6E-02 2.4E-02 3.30E02 pClg 85.10% 079 un 11/6/98 1008 G LSC RICHRCS037
f sl
S |
3 mber of Results:
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FORM | Date: 11/17/98

B

e e i ST

gy

-~

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: 11141 COLLECTION DATE: 10/21/98 10:00:00 AM
LAB SAMPLE ID: 81050104 REPORT NBR: 6457 RECEIVED DATE: 10/26/98 10:30:00 AM
CLIENT ID: 004376 ORDER NBR: MATRIX: SOIL
? COUNTING TOTAL ERROR REPORT ANALYSIS  ALIQUOT ALQ  DETECTOR METHOD
@ 0TOPE RESULT  ERROR(23) (29) MDA UNIT  viELD  RST/MDA RSTICNTERR DATE SIZE  UNIT ) NUMBER
§’ TH228 9.08E-01 1.5€-01 1.9€-01 §70E02 pCilg  9120% (159) ©) 11/12/98 199 G  ALPHASPEC  RICHRCS011
S—; TH-230 1.09€+00 1.6E-01 2.2E-01 2.41E-02 pClyg 91.20% (45.2) (6.7) 111298 19 G ALPHA-SPEC  RICHRCSO011
90,, TH-232 8.95€-01 1.5€-01 1.9€-01 16202 pCig  91.20% (55.1) ©.1) 11112598 199 G ALPHA-SPEC  RICHRCSO11
%; U-234 8.10€-01 1.2€-01 1.8E-01° 291602 pClg 89.10% (279) (66) 1111198 20 G ALPHA-SPEC  RICHRCS030
?3-‘7 u-235 271€02 23E-02 2.36-02 234E02 pCig 89.10% (12) . (12) ' 11/11/98 20 G ALPHA-SPEC  RICHRCS030
% 1 U-238 7.54E-01 1.2E-01 1.7E-01 4.71E-02 pCiyg 89.10% (16.) (8.3) 11/11/98 20 G ALPHA-SPEC RICHRCS030
o [Pu2s 3.60E-01 6.96-02 7.66-02 8.86E03 pClg  80.30% (40.7) (52) . 11908 10 G ALPHA-SPEC  RICHRCS5010
g ;Puzawo 1.96€-02 1.6E-02 1.6E-02 886E03 pCig  80.30% 22) (1.2 11/0/08 10 ¢ ALPHA-SPEC  RICHRCS010
= AM241 2.87E01V 1.7E01 1.7E-01 287E-01  pCifg N/A 0.03 0.05 11/12/98 2591 G GAMMA RICHRCS017
%' 81207 6.82E-02U 42E-02 4.26-02 6.82€-02 pCig N/A 0.47 077 11/12/98 2591 G GAMMA RICHRC5017
2 | 81-210M 1.2E01V 6.8E-02 6.86-02 122601  pClg N/A 002 0.04 112/98 2591 G GAMMA RICHR 5017
g C0-60 1.01E01U 47E-02 4TE-02 1.01E01  pCig N/A 0.19 0.3 1171298 2591 G GAMMA RICHR C5017
}%' cs137 1.05€01U 5.6€-02 5.6€-02 1.05€-01 pCig N/A 0.18 0.34 11112798 2501 G GAMMA RICHR C5017
él K-40 1.61E+01 2.8E+00 28E+00 8.06E-01 pCig N/A (20.) (5.7) 111298 2391 G GAMMA RICHR CS017
3, RA-228 5.99€-01 1.9€-01 1.96-01 3S4E-01  pCig N/A an X)) 11298 2591 G GAMMA RICHR.C5017
§mmuu 3.30E02V 1.6€-02 2302 3.30E-02 pClg 88.10% 085 (1.8) 11/6/98 1005 G Lsc RICHR 5037
g rrsbcd Results: n
52
;‘1 i



FORM | Date: 11/17/98
SAMPLE RESULTS
| LABNAME:  QUANTERRA, Richland SDG: 11141 COLLECTION DATE: 10/21/98 10:00:00 AM
 LABSAMPLEID: 81050105 REPORT NBR: 6457 RECEIVED DATE:  10/26/98 10:30:00 AM
' CLIENTID: 004377 ORDER NBR: MATRIX: SO
| COUNTING TOTAL ERROR REPORT ANALWSIS ALKQUOT ALQ  DETECTOR METHOD
B ':::W RESULT  ERROR(2s) (29) MDA UNIT  vieLp RST/MDA RST/ICNTERR DAYE SIZE UNIT 13 NUMBER
3.% T™H-228 1.056+00 1.6€-01 2.1E-01 5.73E-02 pClg  9230% (18.4) 65 11/12/98 189 G  ALPHA-SPEC  RICHRCSO11
; B Tha% 1.056+00 1.6E-01 2.1€-01 1.61E02 pCilg  9230% (65) (6:6) 11/12/98 199 G  ALPHASPEC  RICHRCSO11
: 8 TH-232 1.05€+00 1.6€-01 2.1E-01 1.61E02 pClg  9230% (65.4) ©.7 111298 189 G  ALPHA.SPEC  RICHRCSO11
&'i U234 7.44E-01 1.5€-01 2.0E-01 337602 pCilg  5690% (221 (s) 11/11/98 19 G ALPHA-SPEC  RICHRCS030
E' U235 4.42602 36€-02 3.7€-02 200602 pClg  5690% 22) (1.2) 1118 189 G  ALPHASPEC  RICHRCS030
§ uzs8 737E01  1SEO! 20601  200E02 pClg  56.90% @7) ) 1/11/98 18 G ALPHA-SPEC  RICHRCS030
P puze 9.07€-01 1.1E-01 1.36-01 1.48E02 pCig  8250% (61.4) 86 1175008 106 G  ALPHA-SPEC  RICHRCS010
3 i‘f’um‘so 1.236-02 1.26-02 1.2602 8.95E03 pClg  8250% (15) 1 11/5m8 105 G ALPHASPEC  RICHRGS010
% §m41 1.90E-01Y 1.1E01 1.1E-01 1:90E01  pCig N/A 0.03 0.06 1288 243 G GAMMA RICHRCS017
& 5 B1-207 9.01E-02V §.1E-02 5.1E-02 $.01E-02 pCig N/A 0.22 0.39 11/12/98 2343 G GAMMA RICHRCS017
S ew210m 134E0U 79602 79602 1.34€01 pCig N/A 03 06 1HA2e8 243 G GAMMA  RICHRCS017
4 l<>o~ao 1.22E-01U 7.5-02 7.5€-02 1. Z2E-01  pClg N/A «0.45 0713 11/1 288 2343 G GAMMA RICHRCS017
1_3:_ gcs-m 120010 B5EM 8SE-02 1.20E01 pCilg N/A 039 0.77 11/1 2198 243 G GAMMA RICHRCS017
% ; K-40 2.12E+01 34E+0 3.4E+00 5.20E+00 pCig N/A {4.3) 6.3) 11/1 298 2343 G GAMMA RICHRCS017
R Ra2e 1.01E+00 23€:01 23€-01 4.44E01  pClg N/A 23) (4.4) 1111 2198 243 G GAMMA RICHRCS017
g %mmuu 3.87€-02 1.8E-02 2.6E-02 3.30E02 pCilg  86.10% 12 22 1175098 10025 G Lsc RICHRCS5037
g ?Mofnowm: [16°]
=3 .
ge
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FORM i Date: 11/17/98
i DUPLICATE RESULTS
LAB NAME: QUANTERRA, Richland SDG: 11141 COLLIECTION DATE: 10/21/08 9:20:00 AM

.. LABSAID/ORIG ID: D1050101 / 81050101 REPORT NBR: 6457 RECEIVED DATE: 10/26/98 10:30:00 AM

. CLIENT ID: 004373 ORDER NBR: MAT RIX: SOIL

\' "

g; COUNTNG TOTAL ERROR REPORT ORIG ANALYSIS ALIQUOT ALQ DETECTOR METHOO
<[ ISOTOPE RESULT ERROR (23) (2s) MDA UNIT  vELD Resuy F0 DATE SIZE UNIT D NUMBER
gfm-m 9.84€-01 1.6E-01 2.0E-01 S.95E-02 pClg 92.70% 1.1BE+00  18.13% 11/12/98 198 G ALPHA-SPEC  RICHRCSO11
6‘; TH-230 1.81E+00 2.1E-01 3.2E-01 16SE-02 pClg 92.70% 1626400 11.41% 11/12/98 198 G ALPHA-SPEC  RICHRCS5011
o |
o ™2 1.26E+00 1.8E-01 2.4E-01 2.45E02 pCig 92.70% 1.08E+00  15.30% 1111298 188 G ALPHA-SPEC  RICHRCS5011
}; U-234 7.77E01 1.1E.01 1.6E-01 217602 pCig 101.80% P.OSEOT  15.60% 11/11/98 18 G ALPHA-SPEC  RICHRCS030
Ql
3. vzs 3.236-02 2.36-02 2.4E-02 164602 pClg 101.80% 238E02  30.12% 11/11/98 189 G ALPHA-SPEC  RICHRCS5030
Q | : .
o®: U238 8.47E-01 1.2E-01 1.7€-01 3.046-02 . pCig 101.80%  101E+00  17.12% 11111/98 19 G ALPHA-SPEC  RICHRCS5030
Q | PU-238 1.58€+00 1.4E-01 2.0E-01 169602 pCig 83.70% 1.04E+00  40.91% 11/9/98 100 6 ALPHASPEC  RICHRC5010
< |
o ilewo 1.436-02V 1.2E-02 1.2€.02 1.43E02 pClyg 83.70% 1.ME02  14.34% 11/9/98 11 G ALPHA-SPEC  RICHRCSO010
§’ AM-241 2.36E-01V 1.4€-01 1.4E-01 236E01 pclg A ST71E02 51.27% 11/12/98 202 G GAMMA RICHRCS017

§
g'i B+-207 6.24E-02V 3.9E-02 3.1E-02 6.24E-02 pCig N/A 271€-02 859.12% 11/12/98 2002 G GAMMA RICHRCS017
=
@ | Bl-210M 1.11E-01V 6.5E-02 6.56-02 1.11E-01  pCig A 2.80€E-02 - 13189.51% 1129 20062 G GAMMA RICHRCS017
_g c0-60 9.37€-02V 4.5E-02 4.5E-02 9.37E02 pClg NA 903E03  58.35% 1111288 202 G GAMMA RICHRCS017
§i CS-137 8.35E-02 5.0E-02 5.0E-02 7.45E-02 pClg NA 590E02  34.42% 111206 2002 G GAMMA RICHRCS017
81 K-40 1.73E+01 2.7€+00 2.7E+00 719801 pClg NA 1.86E+01  7.43% 1112/88 . 202 G GAMMA RICHRCSO017
5
3; RA-226 6.31E-01 2.2E-01 2.2E-01 349E-01 pClg NA 789E-01  22.28% 1112788 202 G GAMMA RICHRCS017
w |
= ip!*udkmm. E
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FORM I Date: 11/17/98
DUPLICATE RESULTS

, LAB NAME: QUANTERRA, Richland SDG: 11141 COLLECTION DATE: 10/21/98 10:00:00 AM

LAB SA ID/ORIG 1D: D1050105 / 81050105 REPORT NBR: 6457 RECEIVED DATE: 10/26/88 10:30:00 AM

. CLIENT ID: 004377 ORDER NBR: MATRIX: SOiL

|
3 %" COUNTING TOTAL ERROR REPORT ORIG ANALYSIS ALIQUOT ALQ DETECTOR METHOD
) DISOTOPE RESULT  ERROR (23) (29) MDA UNIT  viEWD Resuty PP DATE SIZE UNIT 14 ] NUMBER
; 4! TRIMIUM 3.30E-02V 1.8E-02 26E-02 330602 pClg 88.10% 3.87E-02  20.49% 11/6/98 10027 G LsC RICHRCS037
:,- i!mmmmesuns: E

'LLE¥00 UBnouy} £/€100 sejdwes uonesylaa Joj ebexoed ejeq [eonk
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rber of Resulls: E:]

11/6/98 100

FORM Il Date: 11/17/98
BLANK RESULTS
: LAB NAME: QUANTERRA, Richland SDG: 11141 ORDER NBR:
LAB SAMPLE ID: J105011B REPORT NBR: - 6457 MATRIX: SOIL
e .

: COUNTING TOTAL ERROR REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOD
SOTOPE RESULT  ERROR( 3) (s MDA UNIT  viELD RST/MDA RST/CNTERR DATE SIZE UNIT [{e) NUMBER
>§ TH-228 4.18E-02V 1.4E-02 1.4€-02 418E02 pClg 78.10% 0.07 on 1112/98 20 G ALPHA-SPEC  RICHRCS011

:;

! T™H-2% 2.69E-02U 1.3E-02 1.3E-02 269E02 pCilg 78.10% 0.23 0.46 11/12/98 20 G ALPHA-SPEC  RICHRCSO011
§.§ TH-232 2.69€E-02V 1.1E-03 1.1€-03 269E-02 pClg 78.10% 0.02 05 11128 20 G ALPHA-SPEC  RICHRCSO11
8_' U-234 3.42E-02V 1.6€-02 1.7€-02 3.42E-02 pCig 79.80% 0.26 053 11/11/98 20 G ALPHA-SPEC Rl(_:HRCSO:&O
g’ U-235 3 7MEO2U 2.6E03 2.7€-03 3.71E-02 pCiyg 79.80% 0.4 «(1.4) 11/11/88 20 G ALPHA-SPEC  RICHRCS030
— :

0_:3 L U238 3.08E-02V 1.86-03 1.8E-03 308E02 pCig 79.80% 0.08 H{1) 11111/88 20 G ALPHA-SPEC  RICHRCS030
) ‘\ PU-238 2.36E-02V 2.4E-03 24E-03 236E-02 pClg 78.90% -0.07 0.7 11/9/98 10 G ALPHA-SPEC  RICHRCS010
% 'Puzsemo 2.36E-02V 2.4€-03 24E-03 . 236E-02 pClg 78.90% 007 071 11/9/98 10 G ALPHA-SPEC  RICHRCS010
Q Immum 3.30E-02V 1.3E-01 241E-01 3.30E-02 pCig 88.10% «2.1) 053 G Lsc RICHRCS037

o ——: K 4



smber of Results: .
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, FORM II Date: 11/17/98
BLANK RESULTS
LAB NAME: QUANTERRA, Richland SDG: 11141 ORDER NBR:
° LAB SAMPLE ID: J105011X REPORT NBR: 6457 MATRIX: SOIL
]
. COUNTING TOTAL ERROR REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOD
) SIsoToPE RESULT  ERROR{ s3) ) MDA UNT  yieLD  RST/MOA RST/CNTERR DATE SIZE UMT ™ NUMBER
]
| AM-241 6.60E-02V 43502 4.3E-02 6.60E02 pCig NA 0.14 021 11298 3480 G GAMMA RICHRCS5017
Q! 8207 5.28E-02V 2.3E02 2.3E-02 S.28E-02 pCig N/A 055 (1.3) 11/12/88 3480 G GAMMA RICHRCS017
; 5 B8i-210M 7.08E-02V 3.8€-02 3.8€-02 7.09E-02 pCig N/A 0.09 0.17 11112/98 3480 G GAMMA RICHRCS017
co-60 7.06E-02V 3302 3.3E-02 7.08€-02 pCig N/A 0.11 0.24 1112198 3480 G GAMMA RICHRCS017
CS-137 5.07E-02vV 2.9€-02 29€-02 S.07E-02 pClyg A 03 052 11128 3480 G GAMMA RICHRCS017
K-40 1.50E+00U 6.2E-01 6.2E-01 1.50E400 pCig N/A 0.15 0.36 1112/88 3480 G GAMMA RICHRCS017
% RA-226 1.55E-01V 7.5E-02 75€-02 1.55E-01 pCig N/A 032 0.66 3480 G GAMMA RICHRC5017

111288



FORM i Date: 11/17/98
LABORATORY CONTROL SAMPLE
‘ LAB NAME: QUANTERRA, Richland SDG: 11141 ORDER NBR:
LAB SAMPLE ID: J105011M REPORT NBR: 6457 MATRIX: SOIL
5 :),, COUNTING TOTAL ERROR REPORT Expected ANALYSIS ALIQUOT ALQ DETECTOR xmgg
@ SOTOPE RESULT ERROR {2 s) (29) MDA UNIT  vIELD Expected Uncert Recovery DATE SIZE UNIT [ =)
; CS-137 2.60E-01 1.0E-01 1.0E-01 1.17e01 pClg N/A 3.16E-01 00E+«Q0 82.18% 1M1 2@8 20001 G GAMMA RICHRCS017
K-40 1.62E+01 3.1E+00 3.1E+00 69E01T pCig N/A 1.85E+01 0.0E+00 82.85% 111288 20001 G GAMMA RICHRCS5017
| RA-226 1.05€+00 2.6E-01 26E-01 4.80E-01 pCig N/A 1.15E+00 0.0E+00 91.14% 111298 20001 G GAMMA RICHRCS017
RA-228 2.18E+00 S.6E-01 S6E-01 4.03E01 pCig N/A 1.87€+00 0.0E+00 116.30% 1112/98 20001 G GAMMA RICHRCS017
3.72E400Y 225400 2.2E+00 3.72E+00 oClg N/A 1.056+00 00E+00 50.35% 1111298 20001 G GAMMA RICHRCS017

imber
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<
8

£4£%00 Ubnoy £/e100 sejdwes uoeo

i.

Results: E



FORM i Date: 11/17/98
. LABORATORY CONTROL SAMPLE
‘ LAB NAME: QUANTERRA, Rich land SDG: 11141 ORDER NBR:
o
LAB SAMPLE ID: J105011S REPORT NBR: 6457 MATRIX: SOIL
3 ? COUNTING TOTAL ERROR REPORT Expected ANALYSIS AUQUOT ALQ DETECTOR  METHOD
,’mglsorove RESULT  ERROR(2s) (z3) MOA UNT  viglD Expocted  (moort Recovery  DATE SIZE UNIT D NUMBER
} =
=S THZ0 6.99€-01 1.5€-01 1.8E-01 210E02 pClg  71.10% SO7E-01  O0OE+00 77.06% 1112588 20 G ALPHA-SPEC RICHRCS011
;&: U-234 7.92€-01 1.2E-01 1.6E-01 2.50E-02 pClg 98.60% 8.69E-01 0.0e+00 91.10% 1111/98 20 G ALPHA-SPEC RICHRCS0X
L )
‘5 vaos 3.63E-02 25E-02 26E-02 238E-02 pCllg  ©860% 396602 0OE+00 91.56% 1141588 20 G ALPHA.SPEC RICHRCS030
|
% . U2 7.936-01 12601 1.6E-01 183E02 pCig  96.60% O.10E-01 O0OE+00 87.14% 111108 20 G ALPHA-SPEC RICHRCS030
§ PU239/4G 8.96€-01 1.26-01 1.6E-01 109602 pCg  8570% ©.126.01 OOE+0D 98.24% 111988 10 G ALPHASPEC RICHRCS010
8 TRITIUM 1.27E+00 21EQ01 3.0E-01 3.30E-02 pClg 88.10% 1.37E+00 0.0E+00 93.01% 11/6/98 10.0 G LsC RICHRCS037
® , -
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Analytical Data Package Prepared For

WESTON

Radiochemical Analysis By

Quanterra Environmental Services

Richland Laboratory
Report Nbr: 6517
SDGNbr ORDERNbr CLIENTIDNUMBER QUANTERRA ID NUMBER
11159 604413 - 81056401
004416 = - 81086402
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CERTIFICATE OF ANALYSIS
Roy F. Weston, Inc.
2566 Kohnie Dr.
'Minmxsbm'g. OH 45342
| .
plovember. 19, 1998
f;\ttemion: Craig Stoll
$DG Number 11159
Date Samples Received 10/29/98
umber of Samples Two (2)
le Type Soil
ject No. 01011-032-009-0001-00
Contract L1-2325-C1

'
n
!
i

I Introduction

bn October 29, I”BMsmIsamplawmmavedfoxlSdaypmmgndmchexm&l

ana.lysis at the Quanterra Richland Laboratory (QRL). Upon receipt the samples were assigned
the following laboratory ID numbers to correspond with the Roy F. Westoa Company (WES)
IDs: -

| ORL IDJ WVN ID# TESTS REQUESTED
| 81056401 004413 Puiso, Thiso,Uiso,H3,Gamma
Puiso, Thiso,Uiso,H3,Gamma

i 81056402 004416

.  Analytical ResultMethodology
fll‘heanalydml results for this report are presented by laboratory sample ID. Each set of data
- includes sample identification information, analytical results and the appropriate associated

btatistical exrors.

[The requested analyses were:

i ot S e P ST

Alpha Spectroscopy

Plutonium Isotopic by method RICH-RC-5010/5039
Uranium Isotopic by method RICH-RC-5030
‘Thoriom Isotopic by method RICH-RC-5011
Scintillation Counting

Tritium by method RICH-RC-5007

Gamma S

Gamma Scan by method RICH-RC-5017

Analytical Data Package for verification samples 004413 and 004416 son
screening. (Continued)

e A ——— -
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West Valley Nuclear Services
ber 20, 1998

ll’ageZ

r

M.  Quality Control

‘he analytical results for cach analyais performed under SDG 11159 include 2 minimum of one

ry Control Sample (LCS), sample duplicate and one method blank. Any exceptions have

noted in the "Comments” section.

IV, Comments

Alpba Spectroscopy
Plutonium by method RICH-RC-5010/5039
The LCS, batch blank, and sample results are within contractual requirements. PU-238 activity

jwas > than the required MDA. Pu-239 the MDA > than the RDL.

Uranium Isotopic by method RICH-RC-50
(The LCS, batch blank, sample duplicate and sample results are within contractual requirements.

Thorium Isotoyic by method RICH-RC-5011

Irme LCS, batch blank, sample duplicate and sample results are within contractual requirements,

| Liquid Scintillation
Mritium by method RICH-RC-5031
iﬁe LCS, batch blank, sample, and sample duplicate results are within contractual requirements.

!Gammn Spedi'osmpy
IGamma Scan by method RICH-RC-5017
The LCS, batch blank, sample, and sample duplicate results are within contractual requirements.

,'1 certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
mpleteness, for other than the conditions detailed above. Release of the data contained in this

ihard copy data package has been authorized by the Laboratory Manager or a designee, as verified
uby the following signature,

ystrmaam. .

ieniinii e e nom e . S - e

. Analyﬁcal Data Package for verification samples 004413 and 0044716 Soil
screening. (Continued)
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e FORM | ‘Date: 11/20/98
' SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland sDG: 11150 COLLECTION DATE: 10/27798 7:50:00 AM
LAB SAMPLE ID: 51058401 REPORT NBR: 8517 RECEIVED DATE: 10/20/88 10:30:00 AM
OUEﬂT 0 004413 ORDER NBR: MATRIG SOl
- .
‘ COUNTING  TOTALERROR REPORY ANALYSS ALIGUOT ALQ OETECTOR  METHOD
jrovre RESULT  ERROR(1s) 9 MDA UNIT  vELD RSTIMDA RST/ICNTERR DA'TE SIZE N o . NUMBER
128E+00 1780 24E01 51SE-Mm pcvg  S1E0% 8 0.9 R 20 ©  ALPHASPEC  IRICHRCSOH
1 OUE0D 1.6B-0% 21E-01 | 2aeE0e pClg o1.80% “r) ©9 194700 20 9 ALPHA-SPEC RICHRCS011
1.09E+00 18801 21201 166EC2 pclg  91.00% 8 (@9 11758 20 G  ALPHASPEC  RICHRCSON!
7.08E-01 .aE02 1.4208 160EQR pC¥g  2070% “an @y 11 858 190 G- ALPHASPEC  RICHRCSI®
asmez 2080 20602 TOSE polg 2% (48 (1) | 111888 190 O AIPHASPEC  IRICHRCSI
8.05E-01 1.06-01 1EE0 7S6EQY pClg 2970% (1183  (89) 111 208 19 G  ALPHASPEC  RICHRCHSO |
2.57E01 11E-01 1 4EO1 1.44E02 pCig B 70% {87.2) 9} 1175208 10 G ALPHA-SPEC RICHRCS010
1906020  A8E08 8.0E00 100642 pCly  BAFO% 022 048 1184258 10 G  APNASPEC  RICHROSOWD
8TBEMU  BOEX G0E02  BTEEQ2 pOig  NA 0% 1y W38 38 © GAMMA  RICHRCSOT
GTBE-0QU  40EQ@ 40802 67902 pCilg NA 008 014 1113308 s © cAMMA RICHRCS017
RSeE.02U  ISE® s9e02 0.S9EWR pClg NA o5 o 1111308 s a GAMMA RICHRCS01?
DIGEC!  SNER S5E02 RAE®@ pCHY NA o2 04 11/13%8 s 6 GAMMA  RICHRCS01?
8526020 53642 5.98-02 952602 oClg N/A 008 an 1171398 L a GAMMA RICHRCS017
2.00E+01 32600 A2E+00 80660t pCi¥p A 25 G4 1171%8 ML G GAMMA RICHRCS017
925€01  1.8E0 18E01 24501 pCilg NA on 51 1171398 s G GAMMA  RICHRCSDV?
I BIEO2 10E-02 24E-02 A0E02 pClg 82.10% .4} 22 11./650 100¢7 G {8C RICHRCS037
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FORMI Date: 11/20%8
SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland sSDG: 11159 COLLECTION DATE: 10/27/98 7:35:00 AM
LAB SAMPLE (D= 81058402 REPORT NBR: 8517 RECEIVED DATE:  10720/08 10:30:00 AM
CLIENT ID: 004418 ORDER NBR: MA'TRIX: SOk

COUNTING  TOTAL ERROR REPORT ANALVESS ALIQUOT ALQ  DETECTOR  METHOD
propE REBNLT ERNOR {2 8 (s MOA UNT v RETMDA RSTCNTERR DATE SIZE  NIY ] NUMGER
TH-228 A57E400 3.0E-01 SSE0 BISEQ2 pCly  B7.0% gL (1.8 111708 20 G ALPHASPEC RICHRCHS1Y
™axX 1.6IE+0D 20E.04 2960 288E:02 pClg  BT.XO% (58.5) ) 1MHTOB 20 @  MPHASPEC RICHRC®11
TH2R2 4,04E400 212601 83201 2S1E02 pCly  87.30% (1008 (127 1117008 20 G ALPHABPEC  RICHRCSMt
u24 1.14E+00 13501 22601 3B4EQ2 pCiy  2A50% ™3) @as) 111898 20 G  ALPHASPEC RICHRCE
83302 32602 23E0R ALBE-02 poly DEO% (1.4 on 111690 20 G  APHASPEC RICHRCYO
U8 1.07€+00 1.3€.01 21E01 3062 pClyg 23.50% Gs) ®3 11710000 20 6 ALPHASPEC  RICHRCS030
U220 234E+0 1760 27601 BOSEDS pClg  79.20% 2005  (14) 11290 100 G  ALPHABPEC RICHRCN0I0
U230 1. 43602 1302 138602  1@EQR pCyy  Te20% ) .4 11208 1M1 G ALPHAGPEC RKHRCS010
Abd-241 9.0E02U 58602 LeE02 LNER pClg NA (1.3 «{1.8) 11114986 2 G GANMA RICHRCS017
BM207 7.48E-02U 43E02 41602 T.16E-02 pClg NA 040 0.8 A48 »2 a GAMMA  RICHRCEO17
81-210M 1.00E-01U 79E-02 7162 100E-01 pCiig NA 0.8 o4 111488 %2 G GAMMA  RICHRCSO17
co-80 8.68E-02U 48502 48602 BSREL2 pCig NA 028 (T3] 1A408 B2 q GAMMA  RICHRCS017
CE1Y7 B.61E-0QV 5.5E-02 S5E-02 oME02 pCly NA 04 0.83 t1heoe n2 O GAMMA  RICHRCS017
| K40 1.78E+01 24E+00 248400 7.79E01 pCig NA 28 74 1140 %2 o GAMMA  RICHRCS017
RA-228 S.03E-01 1.56-01 1.5E-0t 220501 pClig NA (2.5) «) 111490 »2 O GAMNA RICHRCSO0T
T— S3EON 18602 23602 LMEC2 pClp AN a7 (13 ness w012 G Lsc RICHRCS07
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FORM 1l Date: 11/20/68
DUPLICATE RESULTS
" LAB NAME: QUANTERRA, Richland SDG: 11159 COLIL.ECTION DATE: 10/27/88 7:50.00 AM
. LAB SA ID/ORIG ID: D1056401 / 81056401 REPORT NBR: 8517 RECEIVED DATE: 10/20/88 10:30:00 AM
CLIENT ID: 004413 ORDER NBR: MATIRIX: SOiL
COUNTING  TOTAL ERROR REPORT ORI ANALYSIS ALQUOT ALQ  DETECTOR  METHOD
RESULY ERROR (23) (2s) MDA UNIT YIELD Resuly 1O OATE size UNIT [ MIMBER
102 G ALPHASPEC  RICHRCSIO
102 6 ALPHASPEC RICHRCS0OD
AM-241 a.44e-02U s1EQ 6.1E-02 BA4EL2 pCly NA 780E02  S3T3M% 1171498 w9 o GAMMA  RICHRCSDI7
81207 &23e-00U 37602 37E02 623E02 pC¥p N/A SHEL  45028% 111408 %0 o GAMMA  RICHRCENM7
Bl210M 9.40E-02U SseM 5.8E-02 DABE02 pChg NA S46EL2 B8272% 1114808 79 O GANMMA RICHRCS017
co60 9.46E-02V 85Em S.5E-R P4BER pCiyp NA 210602 86.53% 11/14%8 w9 6 GAMMA  RICHRCS017
c8\% a.40E0V 50802 5002 8.48E02 pClg NA B.MED2  267.77% 113408 % G GAMMA  RICHRCEO1?
KD 2.206+01 27400 2.7E+00 752601 pCig NiA 2006401  20.27% 111458 79 G GAMMA  RICHROSDN7
RAZ28 SEO 20801 2.0E-01 . 230E-0Y pClyg NM 925E-N 10.48% 111N 408 ws G GAMMA RICHRCS017
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FORM I Date: 11/20/96
| DUPLICATE RESULTS
. LAB NAME: QUANTERRA, Richland sDG: 11159 COLLECTION DATE: 10/27/98 7:35:00 AM
uBBAIWGRlG ID: D1066402 1 81056402 REPORT NBR: 8517 RECEWED DATE: 10720/98 10:30:00 AM
CLIENT ID: 004416 ORDER NER: MATRIX: solL
. A P A

‘ COUNTING TOTALERROR REPORT ORIG ; ANALYSIS ALDOUOT ALQ  DETESTOR  METHOD
% REBULY enf_uzq qzj m::" uerT  vmp RESULY RFD un: SIZE  UNIT © NUMBER
_ 423E+00 12601 8AE0 BU9EQ2 pCig B200%  J5JE+0  16.95% 1IN786 20 ALPWA-SPEG  RICHRGS013
20 1.978+00 22600 34E01 18E02  pCiy S200%  18ME«0D D% 117778 20 ©  ALPHASPEC  RICHRCEMY
TH22 ABDE+00 3380 6.3E-01 181EC2 pCip 9200% 404500  1084% 1117708 20 G  APHASPEC  RICHROSMY
v 1.11E+00 aBEg2 1.8E-0¢ 192802 poyg 47.90% 1148600  259% 11118/ 20 G APHASPEC  RICHROSON
w26 3.906-02 16802 17602 181E42 pClg £7.90% B3R  4050% 111808 20 G  ALPHASPEC  RICHRCS0
U 1088400 . BEED2 15601 136602 pQlg 750%  1.07E«00  1.80% 111898 20 G  APHASPEC  RICHRCSNN
phor ot Resutts: [6 |
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Date: 11720408

FORM K
: BLANK RESULTS
LAB NAME: QUANTERRA, Richland 8DG: 11159 ORDER N BR:
LAB SAMPLE |D: J1056418 REPORT NBR: 8517 MATRIX: sOIL
COUNTING TOTAL ERROR REPORT ANALYSIZ ALBQUOT ALQ DETECTOR MEYHOD
PYOPE RESULT ERROR( =) (% MDA UNIT  yiELD RSWAMIDA RSTONTERR DATE a8ZE UNIT [ ] NUMBER
TH-229 451600 15602 1562 4SIED2 pClg 72.00% 0.07 0.2 1hree 20 @© ALPHA-SPEC  RICHRCEO$1
TH2O 2.83E-02U 14E0@ 14802 280EM pCly 72.80% o2 048 11798 20 @ ALPHA-SPEC  RICHRCSO11
TH-2R2 285600 1.2603 12603 200E-02 pCly 2.60% -om 05 111798 20 G ALPHA-SPEC  RICHRC3011
U234 1.886-02U QAE-03 .5E03 1.86E02 pClg 38.60% 023 o.56 111008 20 @ ALPHA-SPEC  RICHRCS030
U225 1.24E-020 4.7E0 47E03 12902 pCWg 33BN . ON 028 111888 20 G ALPHASPEC  RICHRCS5030
U-233 1.ME02 82609 82603 1.Me02 pClp 3B20% 023 04e 1171896 20 © ALPHA-SPEC  RICHRCS0%
PU-238 2806000 2.4E-00 2503 2.80E-03 - pClg 2.0% 009 0N 1171208 100 © ALPHA.BPEC RICHRCSOI0
28000V 2BE-04 2.8E-04 200E03 pCig 49.40% ~0.07 o7 1119288 00 G ALPHASPEC  RICHRCS0I0
ofResults:s 6|
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o FORM i Date: 11/20/98
i
4 BLANK RESIULTS
LAB NAME: QUANTERRA, Richiand 8SDG: 19159 ORDER NBR:
LAB SAMPLE 10: J105841X REPORT NBR: 8517 MATRIX: 8OIL
COUNTING TOTAL ERROR REPORT ‘ ANALYSIS ALIGUOT ALD OETECTOR METHOD
RESUALY ERROR( ) { o MOA UNT  vIELD RATAMIDA RSTICNTERR DAYE SIZE T 0 NUMSER
PP 25E02 25E02 421E-02 pClg NA 014 024 117188 =0 G GAMMA  RICHRCS0I7
AME-0N) 22E.02 22602 384502 pCW NA 013 022 1111608 28 O GAMMA  RICHRCS017
6.658-02U 33w 33802 505602 pCiy NA 000 Q16 111698 20 6 GAMMA RICHRCEO7
437E-CV 27502 27602 Q87E-02 pCig NA oos 016 1118750 20 G GAMMA RICHRCS017
4.78E020 2BEQ2 28E-02 4TOER pClg NA 005 0.08 117858 20 o GAMMA RICHRC30V7
B14EO 63601 63601 413N pCYp NA 1 067 111628 20 © GAMMA RICHRCS017
1.7ZE0 64502 B.4E02 1.17E-08 pCVg NA (1.5 an 111880 20 6 GAMMA RICHRCSO17
resuts: 7]

b = e ceen
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Dato: 11/20/08
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FORM U
LABORATORY CONTROL SAMPLE
LAB NAME: QUANTERRA, Richland 8DG: 11159 ORDER WNBR:
- LAB SAMPLE ID:  J105841M REPORT NBR: 8517 MATRIX:: SOIL
COUNTNG TOTAL ERROR REPORY  Expectsd ANALYSE  ALIQUOT ALQ OETECTOR  METHD
RESULT ERROR {2 s} 129 MDA UMT vieLD Expectsd  pcest Rscevery DATE BXE UNT [ NUNBER
A
cs137 8.17e-01 15801 1.5E-01 1.84E-01 pCly NA  1.01Es0D OOE+W00 BO74% 11/18/98 an o GAMMA  RICHRCS017
RA-228 1.84E+00 29€01 2.86-01 200E-01  pCif NA  21SE+00 0OE+00 7854% 1111698 =72 6 GAMMA  RICHRCS017
puber of Rasults: IT__"]
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FORM N Date: 11/20/88
LABORATORY CONTROL SAMPLE
LAB NAME: QUANTERRA, Richland 8DG: 11158 ORDER MBR:
|  LABSAMPLE(D: J105841S REPORT NBR: 6517 MATRIX: SOIL
L
! COUNTING TOTAL ERROR REPORT Expected ANALYSIS ALIQUOT ALO OETECTOR METHOD
RESLT  ERROR(2s®) (29 MDA UNIT  ynmp Expected peyy Rucovery ~ DATE SZE UMT ® NUMGER
TH-230 7.168-01 15E-01 1.8E-01 31T7E-2 pC¥g 7020% $.04E-01 QOE«00 78.48% 1N7R8 20 G ALPHASPEC RICHRCSO11
U234 8.578-01 SEE02 | 1.0E-01 518E03 pCyg 7040% O.7SE-O01 QCE+00 97.90% 11168%6 20 G  ALPHA-SPEC RW
| U235 J76ED2 1.26-02 12802 248EQY pClg 7040% 39CE-02 QO0E+00 O4.13% 111098 20 G APHASPEC RICHRCS030
u-238 8.10E01 S8E-@ 1.1E-00 24808 pC\Wg 7040% 9SA7E-01 O0QE+00 90.22% 111098 20 G ALPHASPEC RICHRCS030
PUSA0 215E-02 12802 16602 1.03E03 . pClg 8730% B.11E-02 0.O0E+00 100.46% 11128 100 G ALPHA-SPEC RICHRCS010

ofResuns: [5 |

TOTAL P.12
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SOIL AN ALYSIS FIELD SAMPLE ID: 004428
LAB SAMPLE ID: ML800211
REPORT FILE ID: MG200005.SO
PRIORITY: Y

Description\Location: Collector: -5
_Follow up #4416 #1

Tong Count - " Date Received: 12/3/98 Date co PY

Radionuclide Activity (pCi/g) MDA (pCi/g) MD-10438 Limit (pCi/g)
Co-60 0.05 0.02 45,000
Cs-137 0.04 0.02 45,000
Pb-210 ¢ 0.00 0.35 45,000
Ra-226 1.61 0.34 800
Ac-227(D) * 0.00 0.17 40
Th-230 i 2.69 345 800
Th-232 (D) 0.55 0.06 130
Pu-238 ¢ 0.00 10.11 500
Am-241 * 0.00 0.04 500
Other Nuclides: -
Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g)
"2 poT 002 uCijg 2 Respirator  0.04
Z Respirator <1 indicates soil levels below limit. Instrument type: High Purity Germanium

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

Date: 12/3/98 Counted By: 5801  Analyzed By: 5755 INITIALS

. Conﬁrmatory Measurement Results for samples 004428 and 004429
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SOIL ANALYSIS FIELD SAMPLE ID: 004429
: ML800212
REPORT FiLE : MG10DI9250

PRIORITY;

Description\Location: Collector: -i520

_Follow up #4416 #2 .
Long Count Date Received: 12/3/98 Date Collected:
Radionuclide Activity (pCi/g) MDA (pCi/g) MD-10438 Limit (pCi/g)
Co-60 ¢ 0.02 0.02 45,000
Cs-137 0.04 0.01 45,000
Pb-210 0.28 0.19 45,000
Ra-226 1.13 0.22 800
Ac-227(D) * 0.05 0.06 40
Th-230 ¢ 0.36 1.80 800
Th-232 (D) 0.52 0.05 130
Pu-238 * 2.46 4.26 500
Am-241 * 0.00 0.02 500
Other Nuclides: -
Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g)
. 2 por 0.01 nCi/g 2z Respirator  0.02
Z Respirator  <| indicates soil levels below limit. Instrument type: High Purity Germanium

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

Date: 12/3/98 Counted By: 5801 Analyzed By: 5755 INITIALS
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. Confirmatory Measurement Results for samples 004428 and 004429.
(Continued)



SOIL ANALYSIS  FIELDSAMPLE ID: 004373
REPORT LAB SAMPLE ID: ML800028

FILE ID: MG100028.S0
PRIORITY: Y

Description\Location: Collector: -ﬁo
_PRS304 Sample 1 .

Date Received: 10/21/98 Date Collected:

Radionuclide Activity (pCi/g) MDA (pCi/g) MD-10438 Limit (pCi/g)
Co-60 * 0.05 0.05 45,000
Cs-137 0.11 0.05 45,000
Pb-210 * 0.10 0.70 45,000
Ra-226 1.32 0.70 800
Ac-227 (D) * 0.14 0.20 40
Th-230 * 0.00 ‘ 6.77 800
Th-232 (D) 0.66 0.18 130
Pu-238 * 8.55 14.50 500
Am-241 * 0.05 0.07 500
Other Nuclides:
Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g)
Z DOT 002 nCi/g Z Respirator 0.05
> Respirator <1 indicates soil levels below limit. Instrument type: High Purity Germanium

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

Date: 10/21/98  Counted By: 5801  Analyzed By: 5390 INITIALS
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. Soil screening measurement results for verification samples 004373 through

004377 and 004413 and 004416.
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SOIL ANALYSIS  FELDSAMPLEID: 004374
REPORT LAB SAMPLE ID: ML800029

FILE ID: MG100029.S0
PRIORITY: Y

Description\Location: Collector: mo

PRS304 Sample 2
: : Date Received: 10/21/98 Date Collected:
Radionuclide Activity (pCi/g) MDA (pCi/g) MD-10438 Limit (pCi/g)
Co-60 * 0.02 0.06 45,000
Cs-137 * 0.03 0.06 45,000
Pb-210 0.90 0.59 45,000
Ra-226 1.58 0.76 800
Ac-227 (D) * 0.00 0.25 40
Th-230 * 1.73 6.18 800
Th-232 (D) 0.63 0.24 130
Pu-238 ¢ 0.00 17.07 500
Am-241 * 0.04 0.07 500
Other Nuclides:
Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g)
2 poT 003  uCig 2 Respirator  0.06
Z Respirator <1 indicates soil levels below limit. Instrument type: High Purity Germanium

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

Date: 10/21/98  Counted By: 5801  Analyzed By: 5390 INITIALS

—

. Soil screening measurement results for verification samples 004373 through
004377 and 004413 and 004416. (Continued)



SOIL ANALYSIS FIELD SAMPLE ID: 004375
REPORT LAB SAMPLE ID: ML800030

FILE ID: MG100030.S0
PRIORITY: Y

Description\Location: Collector: -520

PRS304 Sample 3
: Date Received: 10/21/98 Date Collected:
Radionuclide Activity (pCi/g) MDA (pCi/g) MD-10438 Limit (pCi/g)
Co-60 * 0.00 0.09 45,000
Cs-137 ¢ 0.03 0.05 45,000
Pb-210 * 0.46 0.72 45,000
Ra-226 2.05 0.73 800
Ac-227 (D) * 0.08 0.29 40
Th-230 ¢ 2.24 6.70 800
Th-232 (D) 0.70 0.20 130
Pu-238 * 0.00 18.89 500
Am-241 * 0.04 0.07 500
Other Nuclides:
Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g)
2 poT 003  uCig 2 Respiraor  0.06
Z Respirator <1 indicates soil levels below limit. Instrument type: High Purity Germanium

Values > or = 1 indicate soil levels exceed limit. Limits based on MD-10438 table 4.
2 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:

Analyzed By: 5390 INITIALS

o S S———

Date: 10/21/98  Counted By: 5801
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. Soil screening measurement results for verification samples 004373 through
004377 and 004413 and 004416. (Continued)



SOIL ANALYSIS FIELD SAMPLE ID: 004376

: LAB SAMPLE ID: ML800031
REPORT FILE ID: MG100031.S0
PRIORITY: Y
Description\Location: Collector: _5 570
PRS304 Sample 4
: Date Received: 10/21/98 Date Collected:
Radionuclide Activity (pCi/g) MDA (pCi/g) MD-10438 Limit (pCi/g)
Co-60 * 0.03 0.06 45,000
Cs-137 0.08 0.05 45,000
Pb-210 * 0.55 0.81 45,000
Ra-226 1.78 0.84 800
Ac-227 (D) * 0.24 0.32 40
Th-230 * 4.66 6.42 800
Th-232 (D) 0.75 0.23 130
Pu-238 * 6.88 17.19 500
Am-241 * 0.03 0.07 500
Other Nuclides:
Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g)
2 poT 003  pcig 2 Respirator  0.06
> Respirator <l indicates soil levels below limit. Instrument type: High Purity Germanium

Values > or = | indicate soil levels exceed limit. Limits based on MD-10438 table 4.
Z DOT 2 nCi/g limit, total activity.
(D) Denotes identification by daughter emissions.

Sample is assumed to be in secular equilibrium.
*  [ndicates activity < MDA. MDA used in limits calculation.

Comments:

Date: 10/21/98  Counted By: 5801  Analyzed By: 5390 INITIALS

. Soil screening measurement results for verification samples 004373 through
004377 and 004413 and 004416. (Continued)
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SOIL ANALYSIS FIELD SAMPLE ID: 004377
REP ORT LAB SAMPLE ID: ML800032

FILE ID: MG100032.S0
PRIORITY: Y

Description\Location: Collector: -520
'PRS304 Sample 5 |

Date Received: 10/21/98 Date Collected:

Radionuclide Activity (pCi/g) MDA (pCi/g) MD-10438 Limit (pCi/g)
Co-60 * 0.02 0.06 45,000
Cs-137 0.07 0.05 45,000
Pb-210 0.86 0.48 45,000
Ra-226 1.37 0.60 800
Ac-227 (D) * 0.14 0.22 40
Th-230 * 0.00 5.91 800
Th-232 (D) 0.64 0.17 130
Pu-238 . 1.99 14.16 500
Am-241 * 0.04 0.05 500
Other Nuclides:
Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g)
Z pot  0.02 nCi/g 2 Respirator 0.05
Z Respirator <1 indicates soil levels below limit. Instrument type: High Purity Germanium

Values > or = 1 indicate soil levels exceed limit. Limits based on MD-10438 table 4.
) 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:
Date: 10/21/98  Counted By: 5801  Analyzed By: 5390 INITIALS
7+ Soil screening measurement results for verification samples 004373 through

004377 and 004413 and 004416. (Continued)




SOIL ANALYSIS FIELD SAMPLE ID: 004413
REPORT LAB SAMPLE ID: HPG02798

FILE ID: HPG02798
PRIORITY: Y

Description\Location: Collector: -5520

PRS304-west verification .
Initial count 14 4K sec. count Date Received: 10/27/98 Date Collected:

Radionuclide Activity (pCi/g) MDA (pCi/g) MD-10438 Limit (pCi/g)
Co-60 * 0.01 0.03 45,000
Cs-137 0.05 0.02 45,000
Pb-210 0.61 0.44 45,000
Ra-226 0.94 0.30 800
Ac-227 (D) * 0.08 0.15 40
Th-230 * 1.65 4.54 800
Th-232 (D) 1.18 0.10 130
Pu-238 * 1.53 49.20 500
Am-241 * 0.01 0.05 500
Other Nuclides: .
Radionuclide Activity (pCi/g) MDA MD-10438 Limit (pCi/g)
2 poT  0.06 nCi/g Z Respirator 0.12
z Respirator <1 indicates soil levels below limit. Instrument type: High Purity Germanium

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

Date: 10/28/98  Counted By: 5801  Analyzed By: 6086 INITIALS
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. Soil s?:reening méésu«rérh.ent fesulis for vefiﬁcation samples 004373 through
004377 and 004413 and 004416. (Continued)



SOIL ANALYSIS FIELD SAMPLE ID: 004416

FILE ID: HPG02799
PRIORITY: Y -
Description\Location: Collector: -5 520
 PRS304-west verification

Report B, 82k sec. count Date Received: 10/27/98 Date Collected:

Radionuclide Activity (pCi/g) MDA (pCi/g) MD-10438 Limit (pCi/g)
Co-60 * 0.01 0.01 45,000
Cs-137 0.08 0.01 45,000
Pb-210 -0.91 0.27 45,000
Ra-226 1.13 0.17 800
Ac-227 (D) 0.46 0.09 40
Th-230 ¢ 0.54 3.24 800
Th-232 (D) 2.66 0.04 130
Pu-238 * 0.00 29.57 500
Am-241 * 0.02 0.03 500

Other Nuclides:

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

Z potr  0.04 i 2 Respirator 0.10

nCi/g
Z Respirator <1 indicates soil levels below limit. Instrument type: High Purity Germanium

Values > or = | indicate soil levels exceed limit. Limits based on MD-10438 table 4.
2 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:

Date: 10/28/98  Counted By: 5890  Analyzed By: 6086 INITIALS
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] Soil screening measurement results for verification samples 004373 through
004377 and 004413 and 004416. (Continued)
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