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EXECUTIVE SUMMA"RY 

This removal action was performed at Potential Release Site 304 (also known as the Excavated 
Materials Dlsposal Ana. and as Rader's Hlll) of the Department ofEnergy's Mound 
Environmtntal Management .Project site. 

PRS 304 contained overb\lrden 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 ~cording 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 S pCi/g of thorium were placed in the area ofPRS 304/313. In September 1998, 
a hot spot of thorium contamination was discovered during routine radiologi~;&.l surveys. The 
core team decided a removill a(;tion was warranted. The objective of the removal action was 
the excavation. and disposal of soil contaminated witll more than 3 pCilg of132Th or 55 pCilg of 
13'J>u. In October and November 1998, approximately 6482 ft3 of soil were excavated and 
~ritication sampling was performed. Verification sampling oonfinned the clean 1,1p goal was 
achieved. 

Art Klei ath, On-Scene C ordinator 
U.S. Depanment ofEnergy 
Miamisburg, Ohio 

.j 

Chicago, Illinois 

~~· 
Brian Nickel, Project Manager 
Ohio EPA 
Dayton, Ohio 

Soils Project 
Contl:otct ill DE-AC24-970H20044 
Working Oreft (Revision 0) 

pas 304 Qn;.Scene CQgrdioptor Bepo,a 

Oeeepr1,998 



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 ofPRS 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 3 04/313. 

On February 19, 1997, the Core Team consisting of representatives ofDOE/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 
Contract# DE-AC24-970H20044 
Final (Revision 0) 
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1.2 ORGANIZATION OF THE RESPONSE 

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

Agencies or 
Parties Involved 

US EPA 
SRF-5J 
,..,,.., -.:-.:r T 1 T"'\1 1 

I I VV. JaCKSOn 1:)1VO. 

Chicago, IL 60604 

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

DOE-MEMP 
P.O. Box66 
1 Mound Road 
Miamisburg, OH 
45343-0066 

BWO 
1 Mound Road 
Miamisburg, OH 
45343-3030 

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

Table 1. Organization ofthe Response 

Contact Description of Participation 

Tim Fischer Federal agency responsible for 
312-886-5787 response oversight. 

Brian Nickel State agency responsible for 
937-285-6468 response oversight. 

Art Kleinrath Lead agency for the response. 
937-865-3597 

John Price Performed planning and field work 
937-865-3954 for the response. Provided the 

OSC with technical assistance, 
administrative support, photo and 
site documentation, and 
preparation of OSC report. 

PRS 304 On-Scene Coordinator Report 

December 1998 
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1.3 OBJECI'IVES 

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 232Th and 238Pu. 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 

23Spu Nat to exceed Did not exceed 2.34 
55 pCilg pCilg. 

232Th Not to exceed Did not exceed 1.09 
3 pCi/g pCilg. 

1.4 CHRONOLOGICAL NARRATIVE OF RESPONSE ACI'IONS 

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 (NPL). 

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 ofPRS 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 
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November 1998: 

Table B-1. Measurement results reports are also included in Appendix B. 
On October 21, representatives ofDOE/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 results for samples 004396, 004397, 
004410, and 00441 confirmed levels above the clean up objective for 
230Th 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. 

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 232Th). As specified in the Work Plan, this location was excavated 
further. Approximately 2 fe 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 pCi/g and 0.52 pCi/g 
repetitively labeled confirmatory in Table B-1) indicated the 232Th 
concentration is below the clean up objective. 

1.5 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 
Contract# DE-AC24-970H20044 
Final (Revision 0) 
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Table 3. Materials and Disposition 

Waste Type Volume Disposal Costs ($) 
(cubic f) 

Rad debris (concrete & soil) 6482 $53988 

Totals 6482 $53988 

Table 4. Removal Project Cost Summary 

I Total Clean-up Contractor Costs 

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

PRS 304 On-Scene Coordinator Report 

December 1998 

Destination 

Envirocare of Utah 

$71,972 
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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. BWO 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 OEP A had oversight 
responsibility for the removal action. 

2.3 ACTIONS TAKEN BY CONTRACTORS 

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

I 

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

PRS 304 On-Scene Coordinator Report 

December 1998 
Page? 



3 DIFFICULTIES ENCOUNTERED 

3.1 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 dmnp truck. Contamination did not extend below the original surface of the 
area. 

3.2 ISSUES OF INTERGOVERNMENTAL COORDINATION 

There were no issues of intergoveminental coordi.1ation. 

Soils Project 
Contract # DE-AC24-970H20044 
Final (Revision 0) 
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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 
Contract# DE-AC24-970H20044 
Final (Revision 0) 
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5 REFERENCE LIST OF SUPPLEMENTAL DOCUMENTS 

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

• PRS 304/313 Potential Release Site Package 

• Action Memorandum/Removal Site Evaluation, PRS 304 (DOE Final September, 1998) 

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

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

Photographic Documentation 

1. PRS 304 prior to excavation, looking northwest, 10/20/98 

2. PRS 3 04 at start of excavation, 10/20/98 

3. PRS 3 04 excavation in progress, looking north, 10/21/98 

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

• Figure B-2 

• Figure B-3 

AppendixB 

Sampling Results For PRS 304 

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

Location of verification samples for PRS 304 Removal P~.ction. 

Sketch of excavation, trenching, and investigatory sampling locations. 

• Figure B-4 Sketch ofverification (004412 through 004416) and confirmatory (004428 
and 004429) locations. "Close-up View" depicts the additional excavation 
performed around the location of sample 004416. 

• Table B-1 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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INSTRUMENTS USED 
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· G" 10121/118 004374 PRS304 s.rc>lo 2 I~ 0.02 0.08 0.03 0.08 0.80 0.!8 1.!8 0.18 0.00 0.2! 1.73 S. IS 0 S3 0.24 0.00 11.01 0.04 0.07 

!' · 004374 PRS304_S!ft"lllo 2 • Exllmol Lob V-- 0.83 0.03 O.S2 0.01 
I 111121188 004375 PRS304 s.rc>lo 3 I~ 0.00 0.011 0.03 0.05 0.48 0.12 10! 0.73 0.011 0.28 124 8.70 0.10 0.20 0.00 18.118 0.04 0.07 
I 00437! PRS304 s.rc>io 3 • Exllmol Lob V-- 0.14 0.02 0.4! 0.02 
~ 11!1211118 004378 PRS304S......4 I~ 0.03 0.08 0.011 0.05 0.!! 0.81 1.18 O.M 0.24 0.32 4.88 8.42 0.75 0.23 8.118 11.18 0.03 0.07 
; 004378 PRS304 s.rc>~o 4. Exllmll Llll v....., o.eo 0.02 0.38 o.o1 
i 10121188 004317 PRS304s.rc>lo5 I~ 0.02 0.08 0.07 0.05 0.118 0.48 1.37 0.80 0.14 0.22 0.00 5.81 O.M 0.11 Ut 14.18 0.04 _ji.O! 
~ .. 004317 PRS304s.rc>io5·Exllmllllll v....., 1.05 o.o2 0.81 0.02 
\ "101221118 004378 PRS.304NORTH'I I~ 0.01 0.02 0.12 0.01 1.18 0.24 D.82 0.13 0.03 0.11 188 2.28 0.18 0.05 13.118 28.110 0.01 ..Mt 

..m 
0.03 

1· ··.101221118 004318 PRS.304NORTHf2 I~ 0.01 0.02 0.011 0.01 1.118 0.23 0.118 0.13 0.04 0.08 0.80 Ul 0.82 0.04 0.00 24.10 0.00 
'I -101221118 004380 PRS.304 NORTH f2 I~ 0.01 0.01 0.07 0.01 1.83 0.27 1.01 0.11 O.ot 0.12 0.00 188 0.118 0.03 10.14 30.34 0.01 

101221118 004381 PRS.304 SOUTH 'I llnwolligllion 0.00 0. I I 0.07 0.05 1.31 0.82 118 0.82 0.00 0.32 3.24 7.40 0.58 0.30 8.!8 18.47 0.04 0.011 
~ o.oo 0.11 o.zs o.08 1.111 o.82 1J!.. 0.82 0.04 .__0.27 o.oo 8.ot o.l5 o.28 o.oo 18.80 o.oe l ___Ml 1012:1m 004382 PRS.304 SOUTH f2 .,_. . . ,----.: _ ~ __ _ __ 

11!12:1m 004383 PRS.304SOUTHf2 I~ 0.00 0.10 0.07 0.08 0.85 0.78 1.2! 0.88 0.14 0.2! 3.30 7.35 MO 0.23 0.00 21.10 0.00 O.ot 
111125/n 004384 PRS.304 ~~ I~ 0.00 0.12 0.00 0.08 1.30 0.!5 1118 0.81 0.23 0.2! 0.00 8.2! 0.88 0.23 5.57 20.0! 0.00 O.ot 
l!m/88 004385 PRs-304 RLM-2 llwntiaolion o.o3 0.08 0.18 0.08 tso 0.118 101 0.78 o.18 o.zs o.oo 8.1s o.ro 0.22 us 18.18 o.O! 0.011 

' 
l!m/88 ~S PRS,304 S.W.IH _ M~ -I. 0.00 -I. O.ot ~ O.DLj.._ 0.04 0.81 0.!8 1.12 O.S! 0. IS 0.28 7.51 5.80 0.11$ 0. IS Ul 14.34 0.00 0.07 

• .., 0.70 0.20 1.54 0.23 0.02 0.07 0.83 1.88 0~1!_ --...MI.~ 5.30 0.00 0.02J .l J 

l
. PRS.304S.W.O-f ···-

PRS.304 S.W. H 0.05 0.4! 0.81 1.48 
PRS.304 S.W. 34 0.05 1.12 0.10 1.58 

, PRS.304 SW 34 0.02 1.05 0.38 1.22 111125/nl 0043118 i···- ... 
...... tAft n·u: ,._ ..... """ '1.1'!1 ftn.l ft"'lll """I tft'lt I 

l!m/88 004388PRS.304S.W.(l,_ - I~ I ___9~ I o.oel orr-1 0.0! uo! I J:± ···I ····I ····I ... I -~ I ····I ···-I .... I ·-~ I ..... I . I 
1.37 0,!8 0.00_ - 0.21 _4.54 4.82 0.01 0.14 1118 13.24 0.00 _____MI. 

I 
[ 101251nT--~s-304w.ii.,..-o.,.--~ o.02 o.05 o.o1 o.04 o.s1 o.53 

l!m/88 004380 PRS.304-11AO-r liwntiao~ion o.03 o.04 o.04 0.02 o.28 o.so 0.12 o.35 o.oe 0.231 -,.281 4.est o.r8t o.1o1 o.oot 58.1131 o.o1t 0.05 
111125/n 004381 PRS.304-f2AH M~ 0.04 0.05 0.02 0.08 0.54 0.!8 1.82 0.85 0.00 0.2! 0.00 7.011 0.1"4 0.18 0.00 18.117 0.00 0.07 

I 111125/n 004382 PRS.3041\U!f21l3·4' 1~ o.04 o.O! o.04 o.04 o.o! o.M o.8s 0.10 o.08 0.22 o.oo s.74 o.!·l 0.11 o.oo 1174 o.oo o.08J 1 J 
·- . ••• •- ·- ·~ ••• __Q._~ j ~- __ Mil_ 0.00_1___0.23 100 5.83 0.11 0.24 1.011 13.10 0.01 0.08 

{

. l!m/88 004383 PRS.304 WEST 14 ._, I~Motig~tion •.• , •.•• ··- •. ~ .... _ -~= :: ::::~::~::~ENl ::::: ~-: ~: ~.~~- .. ~; ... -~·~- _ !.;~---- :.:t---~.:t -:t __ ~~1_ ~!~t _ ::~t _ ~.:: I _ ~•!! I .. :.: I ::.:] ~·~ r- ~.: ''----f---1 

! :: = l~~~~ §=. ~\" !~:(:r~~~~~~~JI:'ii,[I1~:::,'ij;';:l\~: r:},;r~1 ~:): :'g), ~•,'' i~ ,J!t~~~;~~~~~ :~:;~:~~, I I I l!m/88 
~ 10125188 

l!m/8S 
111125/n 

~ 
111125/n 
111125/n I l!m/88 
111125/n 
11!12&'A 

I 111121'M 

1::: 
1012!/VB 
11112!/VB 

I::~: 
1111271118 

I 

I 10127/VB 
IG/271118 

I 1111271118 
i 

1213/118 
.1213/118 

004387 - Raw lrNostiaalion -4- ....Q..02.j_ o.08 o.o1 0.01 1.4! o.s! 1.111 0.85 o.oo o.28 7.05 1.s1 o.s1 o.zs o.oo 23.!8 o.o! 0.011 
31.80 I o.oo I 0.04 Raw iwntiao~ion o.o1 o.o3 o.o3 o.o2 o.ll3 o.37 u5 o.21 o.1o o. 11 o.ee 3.48 o.e~ o.o1 30.20 --woow PRS.304CENTERAII-7 ~ 0.00 0.12 0.00 0.10 0.82 0.80 143 0.82 0.00 0.30 0.00 Ut 1.01 0.23 0.33 182 0.03.l 0.011 

•••••• PRS.304CENTER lll-8' lrNostiaalion 0.00 O.ot 0.03 0.08 0.88 0.80 0.81 0.18 0.00 0.24 0.00 S.!O 0.71 0.2! IU! 1113 0.001 0.07 

.......... 

.._,, 
004402 PRS.304 CENTER A f-Ill' 1wntiao1ion 0.00 0.08 0. II 0.08 1.44 0.12 128 0.84 0.10 0.28 0.58 1.83 O.tl 0.18 0.00 18.20 0.00 O.ot 
.,_.,, PRS.304NORTHI1&0-r .,.~ o.oo 0.10 o.04 o.08 o.24 o.n 1.14 o.8s o.23 0.24 o.oo 7.47 o.a~ o.23 1.80 11.80 o.ooJ o.o8 
••.••• PRS.304NORTHf2...A_I·7 M~ 0.03 0.05 0.05 0.05 0.27 0.72 1.11 0.75 0.04 0.23 0.00 U8 0.8:! 0.20 1.10 11.40 0.05t 0.07 

........... 
u.-uo 
004405 PRS.304 NORTH f2 A 2-! M~ 0.00 O.ot 0.07 0.05 0.14 O.M I.S! 0.118 0.05 0.22 2.85 8.30 0.80 0.22 S.44 15.!0 0.00 0.08 
00440e PRS.304NORTHM8W M~ 0.00 0.10 0.00 0.08 0.57 0.55 1.51 0.88 0.00 0.23 3.11 8.40 0.40 0.28 1.48 14.40 0.03 0.08 
....... , PRS.304 NORTH 15 • ._, lrNostiaalion o.o2 o.o! o.o1 o.oe o.52 o.81 1.111 o.ee o.oo o.28 3.02 a.oo o.st 0.22 o.oo 15.88 o.o3J o.08 -~~: ...... PRS.304NORTHill8_(lll-7 lrNostiaalion 0.00 0.07 0.04 0.05 0.12 0.51 1.11 0.88 0.18 0.18 0.00 S.2! O.J:! 0.22 5.18 12.54 0.02J 0.08 

IPRS.304WEE~-8' : ~E · __ ..• -~-~·-···•·• ~l!t::~<> :~! lE>J/.t?a < .!::? ~:i·):.: ~:i? :i-S~~:·-·······•··•···.·-~- Hi c~!-· :::'t ~E' I I 
004408 
004410 
004" 

-··' -·-' ••• I .. ..... • •• I .. 0.271. 0.28 I 0.13"1 1041 4.81 I 0.~ I 0 . --~· 
00441 
...... ..j,PR~304Weo1V-- lrNostiaalion 0.01 0.03 0.11 0.02 0.82 •. __ 

ot Vlliicllion lwntigolion 0.02 0.04 0.05 0.02 O.SI 0.44 0.84 0.30 0.31 0.28 1.15 4.54 1.11 0.10 1.53 48.21 0.01 0.05 
004413 
004414 
004415 
004418 
004418 
004428 
_004428 

!!!~."......,. E>illmll Lob v....., 1.01 0.02 0.87 0.01 

lffi lrNostiaalion o.oo o.ot o.03 0.05 o.58 o.84 1.54 0.12 o.oo o.zs o.8s a.38 o.87 0.21 153 IU5 o.o1 o.o1 
IPR lrNostiaalion 0.03 0.08 0.18 0.08 0.13 0.81 0.81 1.04 0.00 0.32 Ul 8.08 1.80 0.11 2.74 20.85 0.02 0.08 

•V-- ~ 0.03 0.03 0.05 0.04 0.81 0.18 1.11 0.52 0.47 0.28 0.00 D.5! 2.88 0.10 0.00 88.118 O.ot O.ot 
dV.....,·Exllmllllll v--· 4.04 0.03 134 o.oa 

Corlllmotion 0.05 0.02 0.04 0.02 0.00 0.35 1.111 0.34 0.00 0.11 2.88 3.4! 0.55 0.08 0.00 10.11 0.00 0.04 
Corlllmotion 0.02 0.02 0.04 0.01 0.28 0.18 1.13 0.22 0.0! 0.08 0.38 1.80 0.52 0.05 148 4.28 0.00 0.02 

..... -. ...... IINoiiD......tl 551Noi!O ..... 
Rilkllnod~~48 !~Rill 
Ria BINd GUdoino V ... Toblo48!10-5Rial 
Boctpn!V-

.i! ~ 
_!!_ 

0.42 

PfA 0.14 ,. I I 10 
2 u 

44 ~ 
440 ~ 

1.4 __!!3_ 
i•Sii.el ttn ........ (0044_m .,.,- -oorfoonodottlitlocllion. Thioo..P.ianolollldlllolinal nHl 
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SDGNbr 

11141 

I 

Anatiti+l Data Package Prepared For 

WESTON 

1adiochemical Analysis By 
i 

Quant~rra Environmental Services 
J I 
Rifhland Laboratory 
I I Report Nbr: 6457 

ORDERNbr CLIENT ID NUMBER QUANTERRA liD NUM:BER 

004373 ...... 81050101 
004374 ...... 81050101 
004375 ...... 81050103 
004376 ...... 81050104 
004377 ...... 81050105 



LAB NAME: QUANTERRA, Richland 

• LAB SAMPLE ID: 81050101 

CUENTID: 

..., U·238 
0 
.., PU-238 
< 
(]) 
~. PU2540 
~ 

£ AM-241 -g· ' 81·207 
I 

~ i B~210M 
3i 

"'0 : CO«l 
<D! 
tn ! C$-137 
Oi 
~ i K-40 
wl 
...,., I RA. ...... wi ~ 

:T I TRITIUM .., ' 
01 
C lumMr of Rualts: 
CO: 
::::::rro 
0/ o: o •. 
~ ~ 0 
Wi 
..._,I -• 
...,., ! -­. i 

eoa....rs: 

1.01£+00 

I.OE+OO 

1.89E-o2U 

1.53E.01 u 

7.13E-02U 

1.33E-01U 

1.22E-01U 

1.22E..OfU 

1.86E+01 

7.89£.()1 

4.38E-02 

[!!] 

004373 

1.4E.()1 

1.1£.()1 

1.4E.(]2 

1.0E.01 

4.2E~ 

7.3E~ 

6.3£.(]2 

6.2E.(l2 

3.0E•OO 

2.3£.()1 

1.7£.()2 

2.1E-01 

1 .SE-01 

1.4E-02 

1.0E-01 

4.2E-02 

7.3E-02 

6.3E-02 

6.2E-02 

3.0E+OO 

2.3E-01 

2.4E-02 

FORM I 

SAMPLE RESULTS 

SDG: 11141 

REPORT NBR: 6457 

ORDER NBR: 

(20.3) (7.1) 

1.22E.01 pC Ug 

7.66£-01 pCIIg 

3.83E.01 pCUg 

3.30E-02 pCUg 

90.90'111 

90.90'111 

86.40% 

86.40"4 

86.40'11. 

n.20'111 

77.20% 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

88.10'111 

(62.4) 

(47.2), 

(33.2) 

(1.2) 

(41.7) 

(72.9) 

0.7 

.0.37 

-0.38 

0.21 

0.07 

0.49 

(24.3) 

(2.1) 

(1.3) 

(8.4) 

(6.9) 

(6.8) 

(1.1) 

(7.2) 

(9.3) 

0.97 

-0.56 

-0.65 

0.38 

0.14 

0.96 

(6.3) 

(3.4) 

(2.8) 

Date: 11/17198 

COLLECTION DATE: 10121/98 9:20:00 AM 

RECEIVED DATE: 

MATFUX: 

11112198 

11/12198 

f 1/12198 

11/11198 

11/11/98 

'1111198 

1119/S18 

1119198 

11/12m 

11112198 

11112198 

11112198 

11/12198 

11/12198 

11112/98 

111&'18 

~ G 

~ G 

~ G 

~ G 

~ G 

2.01 G 

1.09 G 

1.09 G 

290.2 G 

290.2 G 

290.2 G 

290.2 G 

290.2 G 

290.2 G 

290.2 G 

100.27 G 

1012619810:30:00 AM 

SOIL 

ALPHA·SPEC 

ALPHA-SPEC 

· ALPHA-SPEC 

ALPHA-SPEC 

ALPHA-SPEC 

ALPHA-SPEC 

ALPHA-SPEC 

ALPHA-SPEC 

GAMMA 

GAMMA 

GAMMA 

GAMMA 

GNIIAA 

GAMMA 

GAMMA 

LSC 

RICHRC5011 

RICHRC5011 

RICHRC5011 

RICHRC5030 

RICHRC5030 

RICHRCS030 

RICHRC5010 

RICHRC5010 

RICHRC5017 

RICHRC5017 

RICHRC5017 

RICHRC5017 

RICHRC5017 

RICHRC5017 

RICHRC5017 

RICHRC5037 

., ., . ;, 
< 

I 

!' 
;I 

I 



FORM I Date: 11/17/98 

SAMPLE RESULTS 

LAB NAME: QUANTERRA. Richland SDG: 11141 COLLECTION DATE: 10/21/98 9:20:00 AM 

LAB SAMPLE ID: 81050102 REPORT NBR: 6457 RECEIVED DATE: 10/26198 10:30:00 AM 

.; CLIENTID: 004374 ORDER NBR: MATRIX: SOIL 

COUNTWG TOTAL ERROR REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOD 

)~ RESULT ERROR(Z •l ( 2 ., MDA UNIT YIELD RSTIMDA RSTICNTERR DATE SIZE UNIT ID NUMBER 

~ ~ TH-228 1.00E+OO 1.7£-01 2.2E.01 7.42E.02 pCilg 88.:zocM. (13.5) (6.) 11/12198 1.98 G ALPHA-SPEC RICHRC5011 
~"S,; 
J -· 1.04£+00 1.7E-01 22E.01 1.98 G ALPHA-SPEC RICHRC5011 - ~' lli-230 1.82E.02 pCUg 88.:zocM. (57.3) (6.2) 11112188 • I 

>--' 
1.. 0' lli-232 .... ml 9.25E-01 1.6E-01 2.0E-01 3.07E.02 pCilg 88.20% (30.2) (5.9) 11112198 1.98 G ALPHA..SPEC RICHRCS011 

Q;i, U-234 6.87E-01 1.1 E-01 1.5E-01 2.65E-02 pCilg 96.90% (25.9) (6.3) 11/11198 1.99 G ALPHA-SPEC RICHRCS030 

""Dl lJ.235 6.36E-02 3.3£..(]2 3.5E.Q2 1.96E-02 pCilg 96.90'16 (3.2) (L9) 11/11188 1.99 G ALPHA-SPEC RICHRCS030 m; 
~~ 
ml u.• 7.75E-01 1.2E~1 1.6E.01 1.96E-02 pCilg 96.90'16 (39.6) (6.7) , 1111198 1.99 G ALPHA-SPEC RICHRCS030 
co: 
(1). PU-238 8.19E-01 1.0E~1 1 3E-01 8.62E-03 pCilg 72.50'11. (95.) (8.) 11,1Wg8 1.03 G ALPHA-SPEC RICHRC5010 
-="' 
Q:PU23W40 1.52E-02U 1.1E-02 1.1 E.Q2 1.52E-02 pCilg 72.50'11. 0.58 0.8 1119198 1.03 G ALPHA-SPEC RICHRC5010 
<i 
~! ~241 3.01E.01U 1.7E~1 1.7E.01 a.otE-ot pCilg NIA 0.55 0.99 11112198 258.4 G GANMA RICHRC5017 
-·' :::!!, 
~ i 81-207 6.82E.o2U 3.9E-02 3.9E.Q2 6.82E-02 pCilg N/A -0.17 -0.3 11112198 258.4 G GAMMA RICHRC5017 

-: o·. BI-210M 1.13E..()IU 6.3E-02 6.3E.Q2 1.13E-01 pCi/g N/A 0.01 0.01 11112198 258.4 G GAMMA RICHRCS017 
!:)' 

en: 
m: 

co.eo 9.42E-02U S.OE-02 5.0E.Q2 9.42E.02 pCilg NIA -0.09 -0.16 11112198 258.4 G GAPJMA RICHRC5017 

3i 
"'0[ CS.137 1.16E-01U 6.1 E-02 6.1E-02 1.16E.01 pCilg N/A 0.29 0.55 11/12198 258.4 G GAMio1A RICHRC5017 

a;: K-40 (I)! 
I 

1.82E+01 3.1 E+OCJ 3.1E+OO 1.08E+OO pCUg N/A (16.~) (5.9) 11112198 258.4 G GAMMA RICHRC5017 

0
1 RA-226 7.12E-01 2.2E-41 2.2E.01 3.72E-01 pCUg NIA (1.9) (3.3) 11112198 258.4 G GAMMA RICHRC5017 

~: 
~ i TRITIUM 3.30E-02U 1.6E-G2 2.3E-02 3.30E.02 pCVg 88.10.. 0.82 (1.7) 11161i8 100.11 G LSC RICHRC5037 
wi 
:f~ofRuulll: ~ -,I 0 
Oi 
c: I 0 co . c:> ::J"j 

§! 00 
w; 
""'-~""' ....... : 
;---li 



FORM I 

SAMPLE RESULTS 

Date: 11/17198 

LAB NAME: QUANTERRA, Richland 

LAB SAMPLE 10: 81050103 

SDG: 11141 

REPORT NBR: 6457 

ORDERNBR: 

COLLECTION DATE: 10121/9810:00:00 AM 

RECEIVED DATE: 10126198 10:30:00 AM 
•r 

I CLIENTID: 004375 MATRIX: SOil. 

) )>I COUNTIIIG TOTALERROR REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOD 
NUMBER > i jsoTOPE RESULT · ERROR (2 I) (2 1) MDA UNIT YIELD RSTNIDA RSTICNTERR DATE SW! UNIT 10 

, -~~~----~~~----~~----~~~--------------------------------------------------------~----~~~~--~~~~--r ~! lM-228 9.SSE.01 1.6E-01 2.1E.01 6.83£-02 pCVg 81.80'!6 (14.) (5.9) 11112198 1.99 G ALPHA-SPEC RICHRCS011 

i fJ \ TH-230 8.9SE.01 1.5E.Q1 2.0E.01 1.78E.02 pCifg 81.80'11. (50.3) (5.8) 11112198 1.99 G ALPHA.SPEC 
~ c· 

!, TH-232 7.44£.01 1.4£.01 1.7E.Ot 1.78E.02 pCVg 81.80'11. (41.8) (5.3) 11112198 1.99 G ALPHA-SPEC 

.,~ 

~!u-235 "! 

fl); 

. U·234 7.90E.01 1.2E.01 1.7E.01 2.4E.02 pCilg 88.~ (32.4) (6.4) 11/11198 1.99 G AI.PHA.SPEC 

2.90E.02U 2.2E-o2 2.2E-02 2.90E.02 pCVg 88.00'W> 0.76 (1.) 11/11198 1.99 G ALPHA.SPEC 
m! 

cc i U-238 
col 
ct\PU-238 .., ; 

< iPU23tl40 
~I 
-· : PM-241 ~I 

§!. l 81·207 
()" 
;:::) BI-210M 
tA 
m eo.eo 
3. 
~ ~ CS..137 

I 
~ I K-40 

8.72£.01 

4.49£.01 

1.60e.Q2U 

1.48E.01U 

7.80E.Q2U 

9.68E.Q2U 

9.18E.02U 

1.07E.01U 

2.10E+01 
Oi 
Jlo. l RA-226 8.00E.01 
WI 
{j !TRITIUM 3.30E..o2U 
-j 
;; jlll*ofR.uulta: ~ 
0 10 

c§ !0 :xb 
0 --~;-' 
W' 

::j ~: 

1.3£.()1 

7.1E-02 

1.8E.(I3 

9.3Eo02 

3.9£-02 

6.\Eo02 

4.9Eo02 

5.4E-02 

3.0E+OO 

1.8E-01 

1.6E-02 

1.9E.01 

8.2E-02 

UE.Q3 

9.3E..o2 

UE-02 

6.1E-02 

4.9E-02 

5.4E.o2 

3.0E+OO 

1.8E.01 

2.4E-02 

2.90E.02 pCVg 88.00% (30.1) (8.7) 11111198 1.99 G ALPHA..SPEC 

t.60E.02 pCI/g 79.20% (28.1) (6.3) HI'IW& 1.09 G AlPHA..SPEC 

l.eGE.Q2 pCVg 79.~ .0.07 .0.71 111'1W8 1.09 G . ALPHA·SPEC 

1:48E.01 pCilg N/A 0.76 (1.2) 11112198 31U G GAMMA 

7.80E.02 pCI/Q N/A 0.37 0.73 11112198 311.1 G GAMMA 

9.68E..o2 pCIIg N/A -0.77 -(1.2) 

9.18E.Q2 pCilg NJA .0.09 .0.17 

1.07E.01 pCi/IJ NIA 0.48 0.95 

6.88E..Q1 pCIIIJ NIA (30.6) (6.9) 

1.47E-01 pCVQ NIA (5.5) (4.4) 

3.30E-02 pCUQ 68.10% 0.79 (1.7) 

111121'98 

11/12198 

11112198 

111121111 

11/12198 

1118198 

311.1 G 

311.1 G 

311.1 G 

311.1 G 

31\.1 G 

100.8 G 

GAMMA 

G/4MM 

GAMMA 

GAM/fA 

GAMMA 

LSC 

RICHRC501 1 

RICHRC5C11 

RICHRC51030 

RICHRC$030 

RICHRC5030 

RICHRC5010 

RICHRC5010 

RICHRC5017 

RICHRCS017 

RICHRC5017 

RICHRC5017 

RICHRCS017 

RICHRC5017 

RICHRCS017 

RICHRC5037 



~ 
FORM I Date: 1H17/98 

(; 

r 
SAMPLE RESULTS I 

! 

LAB NAME: QUANTERRA, Richland SDG: 11141 COLLIECTION DATE: 1012119810:00:00 AM 

LAB SAMPLE 10: 8:1050104 REPORT NBR: 6457 RECE~VEO DATE: 10126198 10:30:00 AM 

• 
CLIENT 10: ()04376 ORDERNBR: MATRIX: SOIL 

? ~SOTOPE COUNTING TOTAL ERROR REPORT ANALYSIS ALIQUOT ALQ DETECTOR MElHOD 

RESULT ERROR(Z I) (Z s) MDA UNrT Y1aD RSTIMDA RSTICNTERR DATE SIZE UNrT ID NUMB;ER 
I-· 
!': 'S,. I TH-228 9.08E-01 1.5E-01 1.9E-01 5.70E-02 pCilg 91.20'11. (15.9) (6.) 11/12198 1.gg G ALPHA..SPEC RICHRCS011 I -·1 . fJ; 
; _: TH-230 1.09E+OO 1.6E.Ot 2.2E.01 2.41E-02 pCIIg 91.20% (45.2) (6.7) 11/12/SJ8 1.99 G ALPHA-SPEC RICHRC5011 
~ o: 

e!.J TH-232 8.95£.01 1.5E-01 1.9E.01 1.62E-02 pCi/g 91.20% (55.1) (6.1) 11/12198 1.99 G ALPHA-SPEC RICHRC5011 
Q)' I 

RICHRC5030 ""C' U-234 8.10E-01 1.2E-01 1.8E-01. 2.91E-02 pCI/g 89.10'11. (27.g) (6.6) 11/11198 2.0 G ALPHA-sPEC 
m' 
0 : U-235 2.71£-02 2.3E-02 2.3E.02 2.34E-02 pCilg 89.10% (1.2) (1.2) 11/11~ 2.0 G ALPHA-sPEC RICHRC5030 
~· m co U-231 7.54£.()1 
CD 

1.2E.01 1.7E.01 4.71E-02 pCI/g 89.10'11. (16.) (6.3) t1/11~ 2.0 G ALPHA..SPEC RICHRC5030 

Q' Pu-238 3.60£-01 e.9e.o2 7.6E.02 8.86E.(I3 pCI/g 80.~ (40.7) (5.2) 111V198 1.0 G ALPHA-SPEC RICHRC5010 
.., ·, 

< PU231lJ.40 1.96E.02 1.6E..Q2 1.6E-02 8.86E.03 pCi/g 80.3QOA, (2.2) (1.2) 1119198 1.0 G ALPHA..SPEC RICHRC5010 
(1)• 
-,! 
3i: AM-241 2.87E-01 U 1.7E-OI 1.7E-01 2:87E.01 pCI/g N/A 0.03 0.05 11112198 259,1 G GAMMA RICHR<C5017 

~~ Bl-207 6.82E-02U 4.2E..Q2 4.2E.02 6.82E.02 pCilg NIA -0.47 -a.n 11112198 259.1 G GAMMA RICHRtC5017 
Ot 
:::::J ! Bi-210M 1.22E.01U 6.SE..Q2 6.8E.02 1.22E.01 pCI/g NIA 0.02 0.04 11112198 259.1 G GAMMA RICHR.C5017 
(/1; -
~! c~ 1.01E.OI U 4.7E..Q2 4.7E.02 1.01E-01 pCVg NIA 0.19 0.39 11/12198 259.1 G GAMMA RICHRC5017 

~ i C$-137 1.05E-OIU 5.6E..Q2 S.SE-02 1.05E-01 pCilg N/A 0.18 0.34 11112198 259.1 G GAMMA RICHRC5017 
Ul! 

I K-40 1.61E+01 2.SE+<XJ 2.8E+OO 8.06E.Ot pCIIg N/A (20.) (5.7) 11112198 259.1 G GAMMA RICHR.C5017 Oi 
0! 
~! RA-221 5.95JE.01 t.SE.OI 1.9E-01 3.54E-Ot pCilg N/A (1.7) (3.1) 11/t:zm& 258.1 G GAMMA RICHR:C5017 
....... : 

RICHR:C5037 W i TRITIUM 3.30E.02U 1.6E..Q2 2.3E-02 3.30E-02 pCVg 88.10% 0.85 (1.8) 1116198 100.5 G LSC _, 
:::ri 
.., ,... fiiRaufts: . ~ 0 . c:> 
coo :::r 0 ... 0 
0) 
~· wl 
....,.I 

:""'~ 



FORM I 

SAMPLE RESULTS 

Date: 11/17/98 

LAB NAME: QUANTERRA. Richland 

LAB SAMPLE JD: 81050105 

SDG: 11141 

REPORT NBR: 6457 

ORDERNBR: 

COLLECTION DATE: 1012119810:00:00 AM 

RECEIVED DATE: 10/2e/9810:30:DO AM 

•j CLIENTID: 004377 MATRIX: SOIL 

..... I COUNTING TOTAL ERROR REPORT ANAL 'VSIS ALIQUOT ALQ DETECTOR 
') ~ISOTOPE RESULT ERROR ( 2 st ( Z st MilA UNIT YIELD RSTIMDA RSTICNTeRR DA 'I'E SIZE UNIT ID 

METHOD 
NUMBER 

> m' . 
~ 'SJ TH-228 1.05:+00 1.6£.01 2.1E.01 5.73E.02 pCifg 92.30% (18.4) (6.5) 11112198 1.99 G ALPHA-SPEC RICHRCS011 

' -: ~ Q; TH-230 1.0SE+OO 1.6E.OI 2.1E.01 1.61E.02 pCifg 92.3016 (65.) (6.6) t1112198 1.99 G ALPHA..SPEC RICHRC50t1 
l. \ 
., ~: TH-232 t.OSE+OO t.6E.Ot 2.1E.01 1.161E.02 pCilg 92.30CIE. (65.4) (6.7) 111t21sle 1.99 G ALPHA-SPEC -· D.l :i U.234 7.44£.01 1.SE.OI 2.CE.01 3.37E.02 pCVg 56.90411i (22.1) (5.) 11111198 1.99 G ALPHA-sPEC ,, 
~; U.235 4.42E-02 3.6£-02 3.7E-02 2.C>OE-02 pCilg 56.90% (2.2) (1.2) tti111S18 1.99 G ALPHA-SPEC 

D.l' U.Z!S 7.37E-01 1.5E.OI 2.0E-01 2.C>OE-02 pCVg 56.90% (37.) (5.) 11111195 1.99 G ALPHA-SPEC 
(Q 

~ PU•238 9.07E-01 1.1E-01 1.3E.01 1.48E-02 pCilg 82.50116 (61.4) (8.6) 111'Ciii1198 Ul5 G ALPHA.SPEC 
0: 
~ '.Puzw.t40 1.23f-02 t .2E-02 1.2e-02 a.35E..o3 pCVg 82.50116 (1.5) 1. 11IQIV8 f .05 G ALPHA-SPEC 
(I) S AM-241 . 1.90E-01U t.tE.Ot 1.1E.01 1:$E.01 pCVg NIA 0.03 0.06 11112198 234.3 G GAMMA 

g 81-207 9.01 E.o2U 5.1 E-02 5.1E-02 9.o01 E-02 pCilg NJA -0.22 -0.39 1111 :2J98 234.3 G ..... 
g· at-210M 1.34E-01U 7.9E.02 7.9E-02 1. ~-01 pCilg N/A -0.35 .0.6 1111:2198 234.3 G 

~ co.eo 1.22E-01U 7.5E.OZ 7.5E-02 I. 22E.Ot pCilg N/A -0.45 .0.73 

3 
"'Q. CS.137 1.29E-OtU 6.5E-02 6.5E..()2 I. 29E.01 pCilg N/A 0.39 0.77 
(I) 
<n K-40 2.12E+01 3.4E+OJ 3.4E+OO S.:ZOE+OO pCilg 
0 
~ ; RA-226 1.01E+OO 2.3E:-01 2.3E-01 4. 44E.01 pCIIg 
w; 
(j iTRmUM 3.87E.Q2 1.8E-02 2.6E-02 3. 30E-0:2 pCilg 

-I ::r inbw offtesub: a 
C:.-., 

(Q ,.._, 

::r .b 
0 ... 
~~-
W· 
...... ~ ....., 

~ 

NIA (4.1) (6.3) 

N/A (2.3) (4.4) 

88.10416 (1.2) (2.2) 

1t/1 2198 

1111 2198 

1111 2198 

11/1 2198 

11115198 

234.3 G 

234.3 G 

234.3 G 

234.3 G 

100.25 G 

GAMMA 

GAMMA 

GAMMA 

GANtAA 

GAMMA 

GAM'vtA 

LSC 

RICHRC5011 

RICHRCS030 

RICHRCso3o 

RICHRCS030 

RICHRC5010 

RICHRC5010 

RICHRCS017 

RICHRC5017 

RICHRC5017 

RICHRC50t7 

RICHRC5017 

RICHRC5017 

RICHRC5017 

RICHRC5037 



FORM II Date: 11117198 ! , 
~ I 

DUPLICATE RESULTS r 
l: 
I 

LAB NAME: QUANTERRA, Richland SOG: 11141 COLUECTION DATE: 10/21198 9:20:00 AM 

• LAB SA 10/0RIG 10: 01050101 I 81050101 REPORT NBR: 6457 RECERVED DATE: 10/26/9810:30:00 AM 

CUENT 10: 004373 ORDER NBR: MATRIX: SOIL 

.._ l>-
{ ::J: COUNTWG TOTAL ERROR REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOO 
~~ISOTOPE RESULT ERROR (21) (2s) MOA UNIT VELD R~~:T RPD DATE SIZE UNfT ID NUNBER 

~ £' TH-228 9.84£-01 1.6E-01 2.0E..01 5.95E..02 pCVg 92.70% 1.18E+OO 18.13% 11112198 1.98 G ALPHA-SPEC RICHRCS011 
) -
~ o·. TH-230 1.81E+OO 2.1E..Q1 3.2E..01 1.6SE-02 pCVg 92.7~ 1.62E+OO 11.41% 11/12198 1.98 G ALPHA-SPEC RICHRC5011 

l»i m TH-232 1.26E+OO t.BE-01 2.4E..01 2.45E-02 pCilg 92.70% 1.08E+OO 15.30% 11112198 1.98 G ALPHA·SPEC RICHRC5011 i' 
~ U.234 7.77E..01 1.1E.01 1.6E..()1 2.17E-02 pCilg 101.80% 9.08E-01 15.60% 11/11~ 1.99 G ALPHA-SPEC RICHRC5030 I 
~: 0.235 3.23E-02 2.3E.o2 2.4E..02 1.64E..Q2 pCVg 101.~ 2.38E-02 30.12% 11111198 1.99 G ALPHA-SPEC RICHRC5030 I 
co . 
CD : 0.238 8.47E..Q1 1.2E.01 1.7E..01 3.04E..02. pCVg 101.80% 1.01E•OO 17.12'!1. 11/11198 1.99 G ALPHA-SPEC RICHRC5030 -Q PU-238 1.58E+OO 1.4E-01 2.0E..01 1.69E-02 pCilg 83.70% 1.04E+OO 40.91% 11/9J98 1.01 G ALPHA-SPEC RICHRCS010 
< 
~ PU239140 1.43E-02U 1.2E-02 1.2E..02 1.43E:.o2 pCVg 83.7~ 1.31 E-02 14.34CW, 1119r'98 1.01 G ALPHA-SPEC RICHRC5010 

[. AM-241 2.36E-01U 1.4E-Ot 1.4E..01 2.36E-01 pCVg NIA ·5.71E..02 51.27% 11/12198 290.2 G GANMA RICHRCS017 
,....! 

0 · f Bl-207 6.24E-02U 3.1E-02 3.1E-02 6.24E-02 pCilg NIA -2.71E-02 859.12% 11/12m 290.2 G GANIItA RICHRC5017 
::J' 
en i 81-210M 1.11E-01U 6.5E-02 6.5E-02 1.11E-01 pCilg NIA 2.80E..02 · 13189.51CW, 11/12/Z 290.2 G GANN.A RICHRC5017 
Q), 

3 ! CQ.60 9.37E-02U 4.5E~ 4.5E..02 9.37E..02 pCilg NIA 9.03E-03 58.35% 11/12/Z 290.2 G GAMMA RICHRC5017 
"'0 . 

m : C5-137 8.3SE-o2 5.0E-o2 S.OE.02 7.45E-02 pCUg N/A 5.90E..02 34.42% 11/12/l8 290.2 G GAMMA RICHRCS017 

g l K-40 1.73E+01 2.7E+OO 2.7E+OO 7.19E-01 pCI/g NIA t.86E+01 7.43% 111121'18, 290.2 G GAMMA RICHRC5017 
~~ 
W i RA-226 6.31E..01 2.2E-Ot 2.2E..01 3.49E..Q1 pCI/g NIA 7.89E..01 22.28CW, 11/12198 2Q0.2 G GAMMA RICHRC5017 ......... 
wl ,.... "'*'of Results: li5l ::::r· t..:.:_j 
..,I 
Of cl 
col 
::rio 
Ql 
~10. 

~~ 
........ i 
Cownant1: 



LAB NAME: QUANTERRA, Richland 

i LAB SA IDIORIG 10: 01050105 I 81050105 
•! 

: CUENTID: 004377 

.... )>i 

FORM II 

DUPLICATE RESULTS 

SOG: 11141 

REPORTNBR: 6457 

ORDER NBR: 

REPORT 
ORIG 

MDA UNIT YIELD DI=C:ULT RPO 
) ::J; COUN11NG TOTAL ERROR 
: ~ RESULT ERROR.(21) (ZI) ____ .-~--- _ 

r ~~ TRITlUM 3.30E-02U ue.o2 2.se.o2 A AA- -- _.. -- ---- -- ----

: ~! 
I-~- ftl L or-·- of Results: :1 • 
, ' :__j 

mi ..... 
D,)l 

-o; 
Doli 
0' 
"j 
D,); 
co~ 
CD~ 

I 
0'' .., 
< 
CD .., 
3i 
~~ ,...! 
cr · 
::Ji 
cn! 
m! 
3l 
'U i 
CDi 
cn! 
o! 
Qi 
~~ 
(a)i 
-......1 

WI ,....; 
::J"i .., ' 

o: 
c! 
co: 
::J" i 0 
a' oiO 
~~ .... 
(a) [,,, 
........ , .... 
........ , . -~---~-

"-~I:.""" P\o'llg DO.lU'lb ,,ti/~-QZ Z0.4a'lb 

Date: 11117198 

COLLECTION DATE: 10/2119810:00:00 AM 

RECEIIVED DATE: 10126198 1 0:30:00 AM 

MATRIX: SOIL 

ANALYSIS ALIQUOT ALQ DETECTOR METHOD 
DATE SIZE UNIT 10 NUMBER 

1116198 100.27 G LSC RICHRC5037 



LAB NAME: QUANTERRA, Richland 

LAB SAMPLE 10: J105011B 

•f 

~OPE 

' )>I TH-228 
) :::l! 
~ Q) \ TH-230 

~ ~~ TH-232 
I£' . I 
. ; U-ZM 
I-· 
1.. ' 

'~l U-235 ....... 
Q) \ U-238 
"0\ m 1 PU-238 

~ \f'U23&140 m, 

RESULT 

4.18E-02U 

2.69E -021..' 

2.69E-02U 

3.42E-02U 

3.7tE-02U 

3.08E-02U 

2.36E-02U 

2.36E-02U 
co 

CD riTIUM 3.30E-02U 

0' l'lbef of Resuns: lgl ..., , t:._j 

<I (J); ..., : 
3ii 
~! ....... a·; 
:::ll 
cni 
m: 
31 
"0 ! 
-I 
CD\ en, 
o: 
~I 

~I 
:T I· 
a 10 C:j co-o 
~·\·..-.· 0. 
~~ 
~~lela: 
~I 

COUNTING TOTAL ERROR 
ERROR ( s) ( s) MDA 

1.4E-02 1.4E-02 4.18E-02 

1.3E-02 1.3E-02 2.69E-02 

1.1E-03 1.1 E-03 2.69E-02 

1.6E-D2 1.7E-02 3.42E-02 

2.6E-03 2.7E-03 3.71E-02 

1.8E-03 1.9E-03 3.08E-02 

2.4E-03 2.4E.03 2.36E-02 

2.4E-03 2.4E.03 2.36E-02 

1.3E-01 2.1E-01 3.30E-02 

SOG: 

FORN II 

BLANK RESULTS 

11141 

REPORT NBR: · -6457 

REPORT 
UNIT YIELD RST/MDA RST/CNTERR 

pCIIg 78.10% O.o7 0.22 

pCilg 78.10% 0.23 0.46 

pCIIg 78.10'111 -0.02 .0.5 

pCilg 79.60% 0.26 0.53 

pCI/g 79.60% -0.1 ·(1.4) 

pCI/g 79.80'111 .0.06 -(1.) 

pCI/g 78.90'll. .0.07 -0.71 

pCUg 78.90% -0.07 .0.71 

pCilg 88.10% -(2.1) -0.53 

Date: 11/17/98 ~ ( 

I, 

I 
: 

I 
I 

ORDERNBR: 

MATRIX: SOIL 

ANALYSIS ALIQUOT ALQ DETECTOR METHOD 
DATE SIZE UNT 10 NUMBER 

1t/12J98 2.0 G ALPHA-SPEC RICHRC5011 

11/12198 2.0 G ALPHA-SPEC RICHRC5011 

11/12198 2.0 G ALPHA-.SPEC RICHRC5011 

11/U/98 2.0 G ALPHA-SPEC RICHRC5030 

11111198 2.0 G ALPHA-SPEC RICHRC5030 

11/11198 2.0 G ALPHA-sPEC RICHRC5030 

1119198 1.0 G ALPHA-sPEC RICHRC5010 

1119198 1.0 G ALPHA-SPEC RICHRC5010 

1118198 10.0 G lSoC RICHRC5037 



LAB NAME: QUANTERRA, Richland 

• LAB SAMPLE 10: J105011X 

)~OTOPE 
m, 

: -s.! AM-241 

~rl Bl-207 

• 0 \ BI-21CJ.A 
· !. r Co.«l 

D>i 
"'Oi CS-137 
D>r 
~! ~ 
m: co i RA-226 
co! 
0' !"'"' ol ResuHs: 
.., i 

<; 
CD• 
::::! •. 
::!'I; 

£i =. \ 
0 
:::J ,, 
Q) I 
3 

"'0 
CD 
UJ 

0 

~ 
~ w -=:1' a c 

~g 
~ ;.... 
w In 
~I 
~ ' 

RESULT 

6.60E-o2U 

5.28E-02U 

7.09E-02U 

7.06E-02U 

5.07E-02U 

1.SOE+OOU 

1.55E-01U 

D 

COUN11NG 
ERROR( st 

4.3E-o2 

2.3E-02 

3.8E-02 

3.3E-02 

2.9E-o2 

6.2E-01 

7.SE-02 

TOTAL ERROR 
( •t 

4.3E-02 

2.3E-02 

3.8E-02 

3.3E-02 

2.9E-02 

6.2E..()1 

7SE-02 

MDA 

6.60E-02 

5.28E-o2 

7.09E-02 

7.06E-02 

5.07E-02 

1.50E+OO 

1.55E-01 

FORM II 

BLANK RESULTS 

SOG: 11141 

REPORT NBR: Ei457 

REPORT 
UNIT YIELD RST/MOA RST/CNTERR 

pCI/g NIA -0.14 -021 

pCilg N/A 0.55 (1.3) 

pCilg N/A 0.09 0.17 

pCilg NIA 0.11 0.24 

pCUg NIA ..(),3 -0.52 

pCUg N/A 0.15 0.36 

pCilg N/A 0.32 0.66 

Date: 11/17/98 I. 
i: 
I' ,, 
\' 
!I 

OROEI~NBR: ; ~ 

MATRIX: SOIL 

-
ANALYSIS ALIQUOT ALQ DETECTOR METHOD 

DATE SIZE UNIT ID NUMBER 

-t1112198 348.0 G GAMMA RICHRC5017 

11/12198 348.0 G GAMMA RICHRC5017 

11/12198 348.0 G GAMMA RICHRC5017 

11/12188 348.0 G GAMMA RICHRC5017 

11/12198 348.0 G GANNA RICHRC5017 

11/12198 348.0 G GAMMA RICHRCS017 

11/12.198 348.0 G GAMMA RICHRC5017 



LAB NAME: QUANTERRA, Richland 
• 

LAB SAMPLE 10: J105011M 

-> 
~ i~TOPE 
~ ~~ CS-137 

£: K...O 
; c' 

!a.! RA-226 
m: 
"'tti RA-228 
m 
~· U-238 fl)l 

CO imber of Results: 
(D: 

I 

0'! ..,, 
<' 
<D 
::l. 
::::!\ 

£ =:, 
O! 
::Ji 
cnl 
fl)i 

31 -o: 
(D: 
en: 
o! o, 
J:l,. 
w! 
-..Ji 
w: ,.. ; 
=r: .., ' 
o: 
C:: 

CO I 
Jl 
o' 
~~ 
c .. i 
-..J~ 
-..Jt 
• ! 

c .... ..-.tr. 

COUNTlNG TOTAL ERROR 
RESULT ERRORI2•) (2S) 

2.60E-01 1.0E-01 1.0E-01 

1.62E+01 3.1E+OO 3.1E+OO 

1.05E+OO 2.6E-01 2.6E-01 

2.18E+OO 5.6E.Ot 5.6E-01 

~.nE+CO'J 2.2E-+OO 2.2E+OO 

E 

FORM II 

LABORATORY CONTROL SAMPLE 

SDG: 11141 

REPORT NBR: 6457 

REPORT Expected 
MDA UNIT YIB.D Expected Unceft Recovery 

1.17E.01 pCIJg N/A 3.16E-01 O.OE+OO 82.184K 

6.91E-01 pCilg N/A 1 .95E+OI O.OE+OO 82.85'111 

4.80E-01 pCilg N/A 1.1SE+OO O.OE+OO 91.14'111 

4.03E-01 pCilg N/A 1.87E+OO O.OE+OO 116.30'tll 

3.ne•oo pCI/g N/A 1.0SE+OO O.OE+OO 50.35'111 

Date: 11/17/98 

ORDERNBR: 

MATRIX: SOIL 

ANALYSQS AUQUOT ALQ DETECTOR METHOD 
DATE SIZE UNIT ID NUMBER 

11112198 200.01 G GAtJIMA RICHRC5017 

11/12198 200.01 G GAt.1MA RICHRC5017 

1 1/12J98 200.01 G GANMA RICHRC5017 

11112198 200.01 G GA'MMA RICHRC5017 

11112198 20().01 G GA.MMA RICHRC5017 

·;. 

I' 
1 ~ 

I 

I 



LAB NAME: QUANTERRA, Rich land 
ei 

LAB SAMPLE 10: J105011S 

! 

) ?i'~soTOPE 
) I» i 
J :::.; 
!: ':i! TH-230 
J -~ . 0• 
; I» i u-234 
l.""""! 
... ~ U-235 

-: 
I», U-238 
"'C' 

~~ PU231i/40 

I»! TRmUM 
CO' 
CDi 
~of Results: 
0! -,: 
< m: ...,. 
3-i 
fJ -c:r 
:::J 
tn 
I» 
3 
"0 
CD 
tn 
0 

~ 
w ...... 
w -:::r a c 
co 
:::r 
0 

~ w ...... ...... 

0 
0 .... 
.~ 

Coisw ..... : 

COUNTING TOTAL ERROR 
RESULT ERROR(Z •) (Z•) 

6.99E-01 1.5E-01 1.8E-01 

7.92E-01 1.2E-01 1.6E.01 

3.63E-02 2.5E-02 2.6E-02 

7.93£-01 1.2E-01 1.6E-01 

8.96E-01 1.2E-01 1.6E-C1 

1.27E+OO 2.1 E-01 3.0E-01 

f6l ....___, 

FORM II 

LABORATORYCONTROLSAMPLE 

SDG: 11141 

REPORT NBR: 6457 

REPORT Expected 
MOA UNIT YIELD Expected Unam Recovery 

2.10E-02 pCUg 71.1 0'111 9.07E-01 O.OE+OO n.06CM. 

2.50E-02 pCUg 98.60'11> 8.69E-01 O.OE+OO 91.10% 

2.38E-02 pCUg 98.60% 3.98E-02 O.OE+OO 91.58411. 

1.93E.02 pCi/g 98.60'111 9.10E-01 O.OE+OO 87.14% 

! .09E-02 pCI!g 85.7'0"' 9.12E-CJ' O.OE+OO 98.24% 

3.30E-02 pCVg 88.10% 1.37E+OO O.OE+OO 93.01% 

Date: 11/17/98 

ORDEIR NBR: 

MATR~X: SOIL 

ANALYSIS AUQUOT ALQ DETECTOR METHOD 
DATE SIZE UNIT ID NUMBER 

111121'98 2.0 G ALPHA-SPEC RICHRC5011 

11111198 2.0 G ALPHA-SPEC RICHRCS030 

11111198 2.0 G AlPHA-SPEC RICHRC5030 

11111198 2.0 G ALPHA-SPEC RICHRC5030 

1119198 1.0 G ALPHA-SPEC RICHRC5010 

1116198 10.0 G LSC RICHRC5037 

.. 
~ .. 
~ r 
~' 
;, 

j: 

r 
•I 



~ . 
L 

~ 
R 
() 
~ ..., 

R 

~ -ca: 

I 
~ 
N 
..-4 

• 

i ~ li 
:::s'S. 
~·~· 

0 

~ 
'"0 
m 

~ 
(Q 
CD 

0'1 """ .. 
< 1: 
(I) :· ...,. 
3i i: 
0 !. m ,. 
,...... l· 
6' i' 
::J \: 
en i' m I' 

3 
,, 
i; 

"0 " a; 
en 

~ 
...a. 
w 
~ 
a. 
0 

t -0) 

Q. 
~ 
~ § ··--··. 

' 

SDG::Nbr 

11159 

Analytical Data Packaae Prepared For 

WESTON 

Radiocbeaical Aaalysis By 

Qoanterra EnviroDDlental Services 
Richland Laboratory 

ORDERNbr 

Report Nbr; 6517 

CLIENT m NUMBER 

-*13 
104416 

QUJl.NI'D.BA :m NUMBER 
.. .... 11851401 
•..... 811564GZ 

. ... ~ -- ~ .................................... -·· ...... ·- .. .... .. . .. '--·- .................. . 



CERTIFICATE OF ANALYSIS 
i 
!my F. Wtsron, Inc. 
i566 Xobn1e Dr. 
M11misbuq, OH 4'342 
! . 
I 
I 

i 
rovember, 19, 1998 

~ttention: Craig Stoll 

SOO Number 
I 

Date Samples Received 
Nlllllbu of samples 
$ample Type 
fmio;a No. 
$ub Coatract 
' i 

! 
I 

J. Intmduc:tion 

11159 
10129/98 
Two (2) 
Soil 
010 ll-032..()()9..0()()1-00 
LL-2325-Cl 

bn October 29, 1998 two sail samples were received for 15 clay processing ndiochemical 
~ysls at lhe ~ Ricblancl Laboratory (QRL). Upon receipt the samples were assigned 
tJle following laboratory lD numbers to correspond with the Roy F. Weston Company (WES) 
IDa: 
i 
IORLIDI 
l8l0S6401 
i81~ 
! 

WVNIDI 
004413 
004416 

liSTS UQUFSI'ED 
Puiso~ 1biso,tfuo,H3,Gamma 
Puiso, 1biso, Uiso,H3,Gamma 

b. Analydcal ResultsiMethodology . 
tn-e analytical msults for this report are presentetf by laboratory sample m. Each set of data 
~ludes sample idendficarinu .information, aaalytical results and the appaop1ia~ associated 
~stical errors. 
;Ibe requested analyses were: Alpba Spectraseopy 
. Plutonium JIDIDpic by method RICH-RC-S0101S039 

Uranium Isotopic by method RICH-RC-5030 
Thorium IJoCopiG by mCiboclllCH·RC-SOll 
SdDtiJIItlon ComdiD& 
Tritium by method RICH·RC-~ 
Gamma Speetr'oSeOpJ 
Gamma Sam by method RICH-RC4 S017 

...... •... ·.-=------·. 
~~~~~ _, ~-.:_.·::.:.±~~!:' .. :;.-~::=...-...:::~.:::::.:;_:_:_:_.~;.:.~;.:...:;::..::::.:::_·=---=:::::.:.:.::.:.:.:::.:..:.::::.=.::.::==:~.::.::~~-=-==:::...==-~-~-~.:·~--=-=-~---·------

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



i 
I 
I ' }Vest Valley Nuclear Services 
~ber 20, 1998 
l'a&e2 
! 
I 

i 
PI. Quality Control 
I 

509 3?.) 5590 p. 04 

be ualytical results for each aalysis petfonDed under SDO 11159 include a miaimum of ODC 

~ry control Sample (LCS), sampJD duplicate and oae metbocl blank. Any exceptions have 

~ notm in lhe •comments· section. 
I 
I 

!V. Comments 
~pba Spec.troscopy 
Plutonium by method RICH-RC·SOI0/5039 
irhc LCS, batch blank, and sample results are VJithin contndual requirements. PU-238 activity 
t.vas > than-the required MDA. Pu-239 the MDA > than tbe RDL. 
' i 
Uranium Isotopic by method RICH·RC-5030 fn'e ~S, batch blank, sample duplicate and sample n!Sults are within contractual requirements. 

frhonum IsotOnic by mcdlod IUCH·IC-,Qll 
fThe LCS, batch blank, sample dupUcate and sample results are within oonb'adUal requirements. 

I Uquid SdotillatiOD 
tl'ritium by method RICH-RC-5031 
fi'he LCS, batch blank. sample, and sample duplicate results are within contractual requirements. 
! 
lcamma Spectroscopy 
ioamma Scan by method RICH-RC-5017 
ribe LCS, batch blank, sample, and sample duplicale results are within contJactual requirements. 
I 
I 

i 

~certify that this Certificate of Analysis is in axnp)jance with the SOW, both technically and for 
fompleteness, for other than the conditions ddailed abc:m:. Release of the data contained in this 
1bard copy data package bas been authorized by the Laboratory Manager or a desipee, as verified 
!by tile following signarure. 
I 
I 

/Reviewed and approved: 

' iA.....a3~~...ri~!Ql.::::...: 
! 

!Doug Sw n 
i Project Manager 

·-----~-Wo4 • --·••-·••••- ---·-···-- ··-.. •••• ••••-••••• ··-·••--•-~·-·-·-----·-·-- ·---~.-.--c-.._ __ •••·--- -•···-·--··----~------·~:_\.O::"'ttf.•=!'Lll:J:',"_. • ··-·""-·---...... -----~·-···-·:...,.~::: :-:.~~ ~ ~-~~:- ~-~-~------·------ ----- --·-···--- - -- - - - - - :r--

·-··-···-------~--...__...._ 

• Analytical Data Package for verification sa~pl~~ OOM13 and 004416 soi'l 
screening. {Continued) 



t 
1-

• 1: FORM I 'Date: 11120.U 

SAMPLE RESULTS 
~~ , I» >_ 

l. ~ r LAB - QUAN1ERJIA, --
SDG: 11158 

' ~ ' REPORT NBR: 8617 l _ ; LAB SAMPLE 1): 81058401 
0 ORDERNBR: .... m : CUENT 1D: 004413 .,-

) I» 
) -o 
~I» COUNT INa 10TALI!MC'IR ftEIIOR1' 
~ ~ RRU.T I!RRDR(Is) CUI MDA 

..,. 
YIELD RITlM)A RSTICJITEIIUl 

- I» 
I)Ul 

1a&tel0 1.1&.01 2..4£..01 s. t5E-02 pCIIg .,..,.,.. (24.8) (7.3) !:a~ 

COt.LECTION DATE: t012'1111 7:SO:OG AM 

RECEIVED DATE: 1 012M8 10:30:10 NA 

MATRIX: SOil 

AMLWII M...IQU01' ALQ IDI'Iam:a Me1HDD DA.,.. ... ..... • N~ -UII7M 2.0 G AI..JifiA..IP£C IRICHRCS011 

0' 1.CMJE:4 1.8!-0t 2.tE.o1 2.32E-Or2 pcrs 81~ .., (47.) (8.8) HII7AII 2.0 G AlPHA-SPEC IRICHRcsot1 

< 1.oaE+OD 1JIE.ot 2.1~.01 t.6f5E.G2 pCIIg .,..,. (ei.B) (U) (11 1tii"'71D8 2.0 G ALPHI\4P£C RICHRCSnl .., 
3i U4S4 7.-.o'l t..tE.Q2 1.E.ot I.&JE4Z pCVg 28.70'1. {41) ~ 
~ lJ.235 '3.38f..02 2.0E.Q2 u:c.oz 7.fl6E.CS pCIIg .370 ... (4.4) (1.7) -o· 

UIIMI 1.10 G· ALPIMoiPEC IUCKRCSDO 

t tit Mill 1.90 Q AlPHA-SPEC IUCHRC5IX!IO 

:::1 ..... 8,0!$E.01 1.GE.ot UE.ot 7 ..llliE4D pCIIg 21l7D ... (118.3) (8.8) ttiiMI ... Q RICHRC!D.'!O 
en 
I» ll57E.ot 1.1E..OS 1.E.o1 1.<M&GZ JICii'l . ..,.. (57.2) (9.} 
3 

111121111 t.D G ALPHA4PEC IUCHRCS1D 

"'0 t.IMJ&.G2U UE..OS UEoOS 1JIOE.Q2 pCUiil ll:!l.'ftN 0.22 o .• 
<D 

1tllalll tJ) CJ .t\l.PHA-IPI!C ftiCIM.csno 

en 8.18i-02U l.c:JE.~Jl I.GE.Q2 8.'18642. pCVg NtA Ul (U) 
0 

Ult3188 37.1 G CJMIM RICHRCS017 

t )S4DJ e.7SJE.GZU 4.DE-m 4.0E.Q2 8.78&Crl ,Cifg NIA 0.08 0.14 111'1SI: 17.1 0 GMIW. RJCHRC$017 

~ Ill-210M a.S&..azu w S.9E..Q2 I.E.O:Z IUSE-02 pCut NiA ..Q.S7 ..O.fii'Z 1ti131Ge 37.8 Q <WillA RICHRCSOt7 

I» coeo 1.311E.Q2U UE.O:Z UE.-02 llS42 pCUa NIA ..Q.%t .0.4 
:::1 

111131118 ST.I 0 CMifM RICHRC5017 
c. 
0 ,ca-131 I.S2E.Q2U I5..3E-G2 UE.QZ 8.52&02 pCI/g N/A 0.81 (1.7) IV1- 31.1 G GMIIM RICHRCS017 

t K-4 2.aEt0t a.x..o 3.2Et00 8.056-0t pcwe NIA (33.51 (lA) nrt!IN 37.8 Gl QMAM RJCHRCS017 

~ 
JltA.Zal t..:zE..ot UE..Ot UE.ot 2.4E-Ot pCi\J NfA (3.1) (5.1) <» 11f1MIS sr.e 0 GoMIM RJCHRC5Dt7 

en 
3..811!-GZ 1JIE-02 2AE-02 3.30!42 pCI/0 11.101. (1.1) ~ 0 n.- 100.t7 Ci UIC IICHRC5037 

::.:1 
.,~ @] 

r -~- ........ -···· ..... * ·-· -- ·-· ..... _,. .... - ....... - •••••••• ··- ·--·-·-··· ·--.--........... _ ··---- ... ---·~·- .. ··---· ·-· ....... -·-·-·-· ... •• ........ ·····--- ....... ---··--·· ····-- ·--··· --·- •••• . .. ·- ..... -- ... ·- .. ··· ...... . 

~ 
. 

' 

I 



I 
• ! 

! 
I 

11 l> l 
:'l :;, 
:Det 
~ ~ I LAB NAME: QUAN1'E.RRA. Richland 
:;- hl 
:l- LAB SAMPLE ID: 81058402 

c 
._ m i CLIENT-· 004418 

FORNI 

SAMPLE RESULTS 

SDG: 1:1t59 

REPORTNBR: 5517 

ORDERNBR: 

Dill: 111.201t8 

COLLECTION DAft: 10127111 7:35:00 AM 

RECEIYB) DATE: 1GI'2SWI10:30!00 AM 

MA'TRIX: SOL ~m I ..... 
g ~ ~---------------------------------------------------------------------------------------------------::::!:0) REPORT MITHOD ...... ;:,~ 
c: m 
(J)(Q 

9:m .... 
~ f ...... 
(I) TH-2iaZ ..., ' 

~lu-zM 
hll 
gl .... 
:3 u.a 
(I) 

~~ 
W I 1U-21CI\oi 

~leo-eo 
a. 
0 Cl-137 t . K-40 
...... 
0) M-Z.a8 

--....T 
:s.57E..oD 

1.8tE.eOID 

404E400 

1.1«..00 

5.336-CII:Z 

t.a7et010 

2.14&..00 

t • .ae..m 
1.31EoG:ZU 

7.1E.Q2U 

I.CICI!-01 U 

&liE.-.. 

U1E-CIGU 

1JIE .. 01 

e.aa..cn 

~. UIE.a:&J 

.. llllllltll: (!!] 

~ 1VTM.ERROa 
ERIICIRC2 II (IS) 

3.GE.01 

2.0£-81 

32-01 

1.3641 

3.2£.QZ 

UE.Q'I 

1.'i'E-Ot 

1.3E-o2 

5.1E-02 

4.')E-02 

7.1E-G2 

4.16C 

I.SE-0.2 

l.E'IQJ 

1.!1E-01 .... 

5.eE.O\ 

2JiiiE.o1 

8.3f!M 

2.2£.01 

l.3E.OZ 

2.1!-01 

2.7E.ot 

1.3&0:1 

U£.cR 

4.1EC 

7.1~ 

4.86-02 

us.ez 
l.CtoOO 

UlE.ot 

2.3!-o:l 

t-- -···-··· ·------ .... ---·····--
1 

I 

... UMr Y8.D 

IUeE.Q2 PCUS 

2JIE.CII'l pQ'g 

25f&OZ pQIJ 

3.fME..Q2 pCVa 

3.IIE-OZ pCIIg 

3.QE.CR pCii!IJ 

8.015E.QCI pCIII 

1.CZE.Q2 pC4fg 

831ECR pCIIQ 

7.111642 pCU,g 

1JJOE.Ot pCllsl 

UIE.O:Z pCI't 

U1E-02 pCIIg 

7.7SIE-41 pCit; 

2.2fE.Of pc&\J 

UQE.G2 ,erg 

11.3* 

17.~ 

17 ...... 

2.UiOWo 

2UC'Il ..... 
71.2D!6 

7& ..... 

NIA 

NIA 

H!'A 

HI'A 

NfA 

NIA 

N#A 

11.10'1. 

IUT.fMDil ARCNTERR 

.(57.11 

liU) 

(1to.l) 

(31.3) 

(U) 

(35.) 

(2110.5} 

(1.) 

·(U) 

0.<4D 

0.3t 

D..28 

o.e 

(ZU. 

(2.8) 

0.71 

(11.8) 

i&) 

(12.7) 

(U) 

(U) 

(B.2J 

(t4} 

(1.1) 

-(1JI) 

0.11 

0.4 

a.51 

0.1!13 

(7.<4) 

.... , 
(1..5) 

NMI.Ydl ALICIUG'I" .ILQ 
~re me UNn' 

11117.a 

111t..,. 

111'17-

1 "'-
1111a98 

11/talll 

''"21111 
t11t2lilt 

11fl4t81 

Ull4niill 

111t..a 

t11i ... 

nfl..a 

t!/1411111 

H/1..._ 

1111181 

2.0 G 

2.0 Q 

2.0 0 

l.D G 

2.0 0 

2.0 G 

UM G 

UH G 

31.2 G 

».2 Q 

31.2 0 

1ll2 G 

311.2 0 

31.2 G 

31.2 0 

100.12 G 

............. -··-; ...... ·--·-- .... -· ..... -- -··-· -·~-···- ... 

Ul:l ll::tifiillll 
II 

N.ICHRCSD11 

M.PHMIPEC RICHRC311 

Al.Pit\.IPEC RfCHI'lcs:H t 

AIJIItM..8PEC RICHRCID!IO 

M.PHA.8f1IEG RICHR~ 

ALPI-M.o8PEC RtCHIU:«DD 

RIC+IRCIOIO 

ALfiHA.8PEC RICHRCSCHO 

GM'IMA R1CHRC$0\7 

~ RICHRCI017 

CMIIIM RI:HRCS017 

GNAtA RICHRCSD17 

GMilM RICHRC5Cn7 

~ RtCHRCI017 

CMMIM RICtiRCSOt7 

L8C fiCHRCIIl37 



• 

~ ~ 
~ m 
D-s_ 
J -· . LABMAME; QUANTERRA. Richland 

FORM II o.te~ 11120188 

DUPUCATE RESULTS 

SDG: 11t5i COU..ECTION DATE: 1W27188 7:50:00 AM 
:;· ~ 
) -

0 -..m 
:">ii) 
) 
J ""D ~m~~~~~~~===-~ ~ o m 
J..CO 
-<D 

~SA IDIORIG ID: D105&401 I 81058-401 

CUENTID: 004413 

A&BULT 

;tiU-- -~~ 

CDUffiWa TOTAL ERROR 
II!IR)R c • ., taa) 

1.1£.01 1.41!-01 

REPORT N8R: 6517 

ORDERNBR: 

MPORT 
GRI6 

IIII'DA UNIT ...., 
AEIULT RPD 

1.17E-02 pCLfg N.~ lt.S7E.o1 2.0&,. 

RECEIVED DATE: 1tral9810:30:00 AM 

MATIRIX: SOIL 

-ANAL 'fa AUQUCJI' aLQ DI!Ta:rat MEniCID 
DATI! liD! UNII' D ~ 

11n2111 UX2 Q ~c RICHRC5J10 

0' ..., 
< 
(J) ..., 
3i 
~ -c:r 
::J 
en 

'~ 

AM-Mt 

~7 

II-210M 

coa 

~I ~37 
"'2-·K-40 

1.aDE-02U 

8.44E.oal 

8.231!-G:N 

1.4111GE.cr2U 

9..-.o2U 

e.~ 

2.ZIE401 

m I RM2I 

~~ .. -~ 
8.33EooCn 

~ 

w 
m 
::J a. 
0 

t 
~ 

0)_ 

en 
Q. 

I 

~ 
! 
I 

tiAE41 B.E-03 1.!QE~ pCtrg 78.SOW.. • .21E.o3 50..8011 1tlt21111 1.02 G ALPHMIPEC RICHRc:eDID 

S.1E.cll2 &.tE-02 aAotE-a parg MIA 7..80E-4Z 537..38 1111 ... 37.1 Q CWDM RICHRCI!D17 

3.7E-02 3.~2 623E...C2 pag N'A :s..mE-40 8.2K 11ft <WI 37.1 G GAMMA RICHRa!017 

S.I!.OZ S.I!E...a.2 9.~ pCVS NIA .S.411E.OZ 83..~ ,,,..,. 'SIA 0 GAMMA RICHRCSH7 

UE.a2 S.$-02 lll . .e.oz 'patg NIA -:2.116QZ I&.~ 11114111 S7JI G GAMMA RICHRcrD17 

!5JlE.CD S.OE.O:Z 8.48E..O:Z pO/g NIA S.ME-02 267.7'1"4 111'SAUD8 37..1 c GMIM RICHRC!Dt7 

2.7E+CIO 2.7E•OO 7.5.2E...Q1 pCL'g NIA :z..eeE~ ~ 11114.a 'SI.fJ G GMaM RQIROSDI7 

2.06-01 2.0E-01 2.30E~1 pCiotg NIA 8.&4'1 10.4n 11/'I.WS 37.1 G GAIN\ RICHRcrD17 

~---- ·-· ..... ·- .. ··-·-·· ---·-· -··--··-· -···---------. ·- ... -·· .... ·-·--·· -------.. ·-··-·-----··· ··--·--·····-···· ·-·--· .. -------· ........ -- ... -'"'··--··- ... --- ····· ......... . 



• 

i 
~ ?; I 
~ i. t LAB NAME: .. QUANl'ERRA. Richland 

3· £ t aAa8AIDIOIUG ID: 01058402 I 810S6402 
0 

- m CLIENT ID: 004416 

FORM It 
DUPLICATE RESULTS 

IDG: 11159 

REPORT N8R: 8517 

ORDatNSR: 

.,...: 11120188 

COLl.ECTION DAtE: 101271017:SS:OO AlA 

RECEIVED DATE: 1at.21118 10:30:00 AM 

MATRIX: SOiL 
:->6) 

5 ~ ~------------------------------------------------------------------------------------------------~ 0> COI.IIDD TOTALEIIROit ORia 
...... .,.. AUQUOJ M.Q .... Nil lm'tD 

lilA """ YI!LO -.... , JIID DA11! ... ..,. • -~ ~ IEIULT IRROR 414 f2.. ..._....- _ 
a.cc 4.23EtCIO s.2E-01 IJE-01 --- -.. - - -- ·--
-"CD -~ I'W"U -...,. ii.Oif'II:.•W ·~ t11t7118 z.o G AIJIItll'friPI: IIUCHRCetlt 

0' .., 
< CD 

3; IU..ZM 

1.871:tGO 

4.11JE.aQ 

1.11&-tCIO 

1.30&.o2 §!. U.Zii 
6". ; F ....... 
~ or--...: 1!:] 
"'0 

m t· · 
o I· 

t" 
...II. 

w 
0> 
:l 
a. 
0 

t 
...II. 
(J) 

en 
2. 

2.$01 

J.a.ot 

I.EG2 

t.se-az ..... 

3.4E.Qt UtE-0:1 pCIIg I2..GIS 1.81E..m 

8.81!.-0'1 UtE.a:z pCWJ IZ.GI* 4.M.4 

1.8EaOS 1.92£.02 pCif& .., ... U-"'E+m 

t.7E-02 1.11E-QZ pCIIg G'..:IIIJIII S.aJE.02 

1..5E-Oa UIE.o2 pCIIg 47~ 1.Qio1Eot410 

----·--·---·--·-----·---·-·-- ·------·--·-..:... .. _______ _ 

2).3& 11117JI8 2.0 Q AI.PtVI-8PCC IICHACS01t 

10.14 .. un11111 2JI G III..PHiriPI!C RtCHRQSOI1 

U3W. 1111- 2.D G MJI'tiiWPEC RICHRCISCDO ...... 111'1 .. 2.0 (J AI..PfM.ap(C RICttRCSQ30 

, ...... una. 2.0 G AL.PHA4H:C R~ 

------·-··-·----···--·-·-----·---------.. ·-··---



. 
' [ 

. r 
! 
r 
I 

CJ) )> i 
(') ~ ' ..., m CD_ 
CD'S, 
::J -· :;· ~ 
0-

LAB NAME; QUANTERRA, Rlcbllnd 

lAB IAIIPLE ID: ..11056418 

8DG: 

FORM U 

BLANK RESUL 1S 

11159 

REPORT NBR: 6517 

Date: 11J20JN 

ORDERNBR: 

MA1I'RIX: SOIL 

-~~-------------------------------------------------------------------------------NW.'Yal R!PCIRT IIEIHDD :->n; 
S "'0 RESULT 
~m 
~ ~ 'ma Ut E..oal 

~ ~ ·1M-ZID 2.89E.QZU 
.- CD ~ 2.UE.o2U 

Q'· 
..., . U4S4 1.88E.02U 
< 
~ U.. 1.24E.Q2U 

IF-~ 
CD : 
CJ) l 

~I 
-a. I 
w 
m 
::I a. 
0 

t 
-a. 

I 
f m 

CJ) f 
0 t -· I 

t 

cotMINCI TOTAL IIIROA 
I!JRDR(a) ( ., tmA u.r 

t.5E42 UE-az 4.StE.o2 fiC'i 
1.AE.a:z ~.E42 2.5E.42 pCUg 

1.2E-03 1.2E-G3 2.ate-02 pCIQ 

8~ 8.9!<03 1.eBE..Q2 pCIIg 

4.'J"E.Q3 4.1E.o3 1.24E.o2 pate 

UE-43 82-03 1.71E-OZ pCJV 

2.4E-OI 2.5E-G 2.8CJE.m . palg 

2JIE.04 2.1E-M 2.80!~ ~ 

.M.IQIIIOI' ALQ DE1'K'IOR 
YIELD ~ RITICRTERR DAD liRE UIT D NUMBER 
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SOIL ANALYSIS 
REPORT 

Collector: 

~ '0- l.. ) ·- u ' (c 

p3oF Y 
((t f1 

FIELD SAMPLE ID: 004428 

LAB SAMPLE ID: ML800211 

FILE ID: MG20000S.SO 

PRIORITY: X 
Description \Location: 

. Follow up #4416 #1 

Long Count Date Received: 12/3/98 
Date COPY 

Radionuclide 

Co-60 
Cs-137 
Pb-210 • 

Activity (pCilg) 

0.05 
0.04 
0.00 

Ra-226 1.61 

Ac-227 (D) • 0.00 

Th-230 

Th-232 (D) 

Pu-238 

Am-241 

Other Nuclides: 

• 

• 
• 

2.69 

0.55 

0.00 

0.00 

Radionuclide Activity (pCilg) 

L DOT 0.02 nCilg 

L Respirator <I indicates soil levels below limit. 

MDA(pCilg) 

0.02 
0.02 
0.35 

0.34 

0.17 

3.45 

0.06 

10.11 

0.04 

MDA 

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

L DOT 2 nCilg 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: 

MD-10438 Limit (pCilg) 

45,000 
45,000 
45,000 

800 
40 

800 

130 

500 

500 

MD-10438 Limit (pCilg) 

Respirator 0.04 

Instrument type: High Purity Germanium 

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

.... ·~ --------- -- ~---- ----- - ----------------- _______ .:.....;;;_.._ ____ ~-- ---~--------- -----~----- -------------------------

• Confirmatory Measurement Results for samples 004428 and 004429 



SOIL ANALYSIS 
REPORT 

Collector: 

9~-L~~o1~ 

pY eF Y 
Rtf'\ 

FIELD SAMPLE ID: 004429 

LAB SAMPLE ID: ML800212 

. Follow up #4416 #2 

Long Count Date Received: 12/3/98 Date Collected: 

Radio nuclide 

Co-60 
Cs-137 
Pb-210 

• 
Activity (pCi/g) 

0.02 
0.04 
0.28 

Ra-226 1.13 

Ac-227 (D) • 0.05 

Th-230 

Th-232 (D) 

Pu-238 

Am-241 

Other Nuclides: 

• 

• 
• 

0.36 

0.52 

2.46 

0.00 

Radionuclide Activity (pCi/g) 

~DOT 0.01 nCilg 

L Respirator < f indicates soil levels below limit. 

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

0.02 45,000 
0.01 45,000 
0.19 45,000 

0.22 800 
0.06 40 

1.80 800 

0.05 130 

4.26 500 

0.02 500 

MDA MD-10438 Limit (pCi/g) 

Respirator 0.02 

Instrument type: High Purity Germanium 

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

L DOT 2 nCi/g limit, total activity. 

(D) Denotes identification by daughter emissions. 

Sample is assumed to be in secular equilibrium. 

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

Comments: 

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

- - -. ·-· ---- . --~--- ____ .. _.- ·-------·----------~--------------- ·-----·-·--------·--·------·-------~--------------'·--- ·------=-----

• Confirmatory Measurement Results for samples 004428 and 004429. 
(Continued) 



SOIL ANALYSIS FIELD SAMPLE ID: 004373 

REPORT LAB SAMPLE ID: ML800028 

FILE ID: MG100028.SO 

PRIORITY: X 
D ....... ..; ... 'lnn\1 L! . 

'""'"•·r . Collector: i520 
. PRS304 Sample I 

Date Received: 10/21/98 Date Collected: 

Radionuclide Activity (pCi/g) MDA (pCi/g) MD-1 0438 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 
I 

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-1 0438 Limit (pCi/g) 

L DOT 002 nCi/g L Respirator 0.05 

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

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

I: DOT 2 nCilg 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: 10/21198 Counted By: 5801 Analyzed By: 5390 INITIALS 
... ·. =-

----~- ______ -.t}•t- --·'·-'<"'' :-
- ·' .J.. . 

• Soil screening measurement results for verification samP.Ies 004373 through 
004377 and 004413 and 004416. 



SOIL ANALYSIS FIELD SAMPLE ID: 004374 

REPORT LAB SAMPLE ID: ML800029 

FILE ID: MG100029.SO 

PRIORITY: X 

Descr' L! a\T L! •• ;~?0 rapuuu Collector: 
PRS304 Sample 2 

Date Received: 10/21/98 Date Collected: 

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

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 (pCilg) MDA MD-10438 Limit (pCilg) 

·:;= 

:2: DOT 0.03 nCilg :2: Respirator 0.06 

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

Values > or= I indicate soil levels exceed limit Limits based on MD-I 0438 table 4. 

L DOT 2 nCilg 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.SO 

PRIORITY: X 

Description \Location: Collector: -'\?0 
. PRS304 Sample 3 

Date Received: 10/21198 Date Collected: 

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

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

L DOT 0.03 nCilg L Respirator 0.06 

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

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

L DOT 2 nCilg 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: 10/21198 Counted By: 5801 Analyzed By: 5390 INITIALS 
·-· -- ~ 

.. .. :. ---·--· -~ . '•·. -
·-· .. - ... .:.i.:O---~~ 

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

__ ·; - -·-·:"-·-·- _._. ___ _.__ 



SOIL ANALYSIS FIELD SAMPLE ID: 004376 

REPORT LAB SAMPLE ID: ML800031 

FILE ID: MG100031.SO 

PRIORITY: X 

Description \Location: Collector: i520 
. 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-1 0438 Limit (pCi/g) 

~ DOT 0.03 nCi/g L Respirator 0.06 

L Respirator <I indicates soil levels below limit. Instrument type: High Purity Gennanium 

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

L DOT 2 nCilg 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: 1 0/21/98 Counted By: 5801 Analyzed By: 5390 INITIALS 
.............. --..... :-.-- :... . 

... 
... .. .. . -- . . -·· - ... ··----

···--

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

.... ·- --~ 



SOIL ANALYSIS 
REPORT 

Collector: 

FIELD SAMPLE I.D: 004377 

LAB SAMPLE ID: ML800032 

FILE ID: MG 1 00032.SO 

PRIORITY: X 

. PRS304 Sample 5 
Date Received: 10/21198 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-1 0438 Limit (pCi/g) 

L DOT 0.02 nCi/g Respirator 0.05 

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

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

L DOT 2 nCi!g limit, total activity. 

(D) Denotes identification by daughter emissions. 

Sample is assumed to be in secular equilibrium. 

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

Comments: 

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: 004413 

REPORT LAB SAMPLE ID: HPG02798 

FILE ID: HPG02798 

PRIORITY: .X. 

Description \Location: Collector: 15520 
PRS304-west verification 

Initial count 14.4k sec. count Date Received: 10/27/98 Date Collected: 

Radio nuclide Activity (pCilg) MDA(pCi/g) MD-1 0438 Limit (pCilg) 

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-1 0438 Limit (pCi/g) 

L DOT 0.06 nCilg L Respirator 0.12 

:E Respirator <I indicates soil levels below limit. Instrument type: High Purity Gennanium 

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

:E DOT 2 nCilg 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 

--... ··----....----..<!.~:"" ~ . .;,.. ... ____ .:..:.--- -- .... ---·- -------~----...:------~------~- .. _._:~:, .. : ... ~: .. kJ.-.-~ 

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



SOIL ANALYSIS FIELD SAMPLE ID: 004416 

REPORT LAB SAMPLE ID: HPG02799 

FILE ID: HPG02799 

PRIORITY: X. 

Description \Location: Collector: i520 
PRS304-west verification 

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

Radionuclide Activity (pCilg) MDA (pCi/g) MD-1 0438 Limit (pCilg) 

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-1 0438 Limit (pCi/g) 

L DOT 0.04 nCi/g L Respirator 0.10 

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

Values > or= I indicate soil levels exceed limit Limits based on MD-I 0438 table 4. 

L DOT 2 nCilg 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 
.... - ··-· ·-- .,.;...,,_ ........... -~ ..... ~. -- ·····-· . .. 

·•· . 
-·· ---· 

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