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EXECUTIVE SUMMAR\' 

Thls removal action was perfonned at Potential Release Site 304 (also known as the Excavated 
Materials Dispo~l Area and as Rader's Hill) of the Department of Energy's Mound 
Environmental Management 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 thoriul1l 
concentrations greater than 5 pCilg were boxed and shipped off-site for disposal; those soils 
with less than 5 pCilg of thorium were placed in the area ofPRS 3041313. In September 1998, 
a hot spot of thorium contrunination was <li$covered during routine radiologi~;al surveys. The 
core team decided a removill action was warranted. The objective of the removal action was 
the excavation and disposal of soil contaminated with more than 3 pCi/g ofU2Th or 55 pCilg of 
1·"J>u. In October and November 1998, approximately 6482 fP of soil were excavated and 
~ification sampling was performed. Verification sampling confinned the clean up goal was 
achieved. · 

Art Klei ath, On·Swne C ordinator 
U.S. Department ofEnergy 
Miamisburg, Ohio 

.j 

Chicago, Illinois 

~/U/ 
Brian Nickel, Project Manaser 
Ohio EPA 
DaytOn, Ohlo 
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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 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. 
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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 
77 W. Jackson Blvd. 
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 of the 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 docwnentation, and 
preparation ofOSC report. 
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1.3 OBJECfiVES 

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 Band summarized in Table 2. 

Table 2. Verification Sample Results for PRS 304 Soils 

Verification 
Radionuclide Objective Sampling Results 

23Bpu Not to exceed Did not exceed 2.34 
55 pCi/g pCi/g. 

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

1.4 CHRONOLOGICAL NARRATIVE OF RESPONSE ACfiONS 

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 
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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 of3 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 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 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 
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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) 
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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 sampies. 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. 

2.3 ACTIONS TAKEN BY CONTRACTORS 

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

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 Wlcertain. 

The field crew reported that the distribution of contaminated soil encoWltered 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 intergovernmental coordination. 

Soils Project 
Contract# DE-AC24-970H20044 
Final (Revision 0) 
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4 RECO~ENDATIONS 

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 
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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. 

• 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 304 at start of excavation, 10/20/98 

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

Sampling Results For PRS 304 

• Figure B-1 Sketch of excavation and verification sample locations (0043 73 through 
004377). 

• Figure B-2 Location of verification samples for PRS 304 Removal Action. 

• Figure B-3 Sketch of excavation, trenching, and investigatory sampling locations. 

• Figure B-4 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. 

• 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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/RADIOLOGICAL SURVEY DATA SHEET 
LOCATION: (BLDG./AREA/ROOM) ?RS 36L{ R~ci~R..'s \.( t ~L 

. PURPOSE: - ' T1tl<t s V e(<.t r-t C.A n 0 ,a s~ks AF-l'e.R. -
Cle-14..:> -l-f CotvT f\ M 1 ~1"(.0 ' 01=" Set(... 

MAP/DRAWING 

NCR.\\-. 

313 
e 

LEGEND: #- mrem/hr (y) whole body 
# E • mrem/hr (fH-T'l+r) extremity on contact 

INSTRUMENTS USED 

Cal. Due Date 

ML-9620 (2·98) 

I 

&, . mrem/hr neutron 

[!] .. alr sample number 

SURVEY NO. q Q -l S _ oss 
RWPNO. LS -ool- 9g 
DATE: ID -~,.qB 
TIME: ; /'fOO 

0 .. swipe number 

a or IIJ • direct cont. v::::; measurement In dpm/1 OOcm 2 

• Figure B-1 Sketch of excavation and verification sample locations (004373 
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• Figure 8-3 Sketch of excavation, trenching, and investigatory sampling 
locations. 
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PURPOSE: 
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• Figure 8-4 Sketch of verifi 2 through 004416) and confirmatory 
(004428 and 004429) locations. "Close-up View" depicts the 
additional excavation performed around the location of sample 
004416. 
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i. IWZWI 00431$ PRS304~ 3 n.o.tiption 0.00 0.011 0.03 0.11$ 0.48 0.72 2.11$ 0.13 0.08 0.211 2.24 1.70 0.70 0.20 0.00 IU8 0.04 0.07 
I 004375 PRS304S.......3·Eldomo1Lab V- 0.74 0.02 0.45 0.02 
~ IWZ!/118 004371 PRS304S.......4 - 0.03 O.De 0.08 0.11$ 0.55 0.81 1.78 O.M 0.24 0.32 4.88 8.42 0.75 0.23 Ul 11.18 0.03 0.07 
i 004371 PRS304~4-Eldomolllb V- 0.80 0.02 0.38 0.01 

l 1wzwa 004377 PRS304~5 - o.o2 o.oe o.or O.O$ o.a1 o.48 1.37 o.eo 0.14 0.22 o.oo 5.81 o.M 0.11 1.88 14.11 o.04 O.O$ 
.. 004377 PRS304 ~ 5. Eldomol Lab v...., 1.11$ 0.02 0.81 0.02 

\ IDmRI 004378 PRS.304 NORTH fl - 0.01 0.02 0.12 0.01 1.18 0.24 0.82 0.13 0.03 0.11 2.A 2.21 0.78 0.11$ lUI 211.80 0.01 0.03 
1 ·.1omm 004378 PRS.304NORTHf2 n.o.tiption o.o1 0.02 0.011 0.01 1.88 0.23 o.ae 0.13 0.04 o.oe o.eo u1 o.n 0.04 o.oo 24.10 o.oo 0.02 
! -IDmRI 004l80 PRS.304NORTHtiJ - 0.01 0.01 0.07 0.01 U3 0.27 1.01 0.11 0.011 0.12 0.00 2.88 0.88 0.03 10.14 30.34 0.01 0.03 I IDmRI 004381 PRS.304 SOUTH., - 0.00 0., 0.01 0.11$ Ul 0.82 2.18 0.12 0.00 0.32 124 7.40 0.511 0.30 1.511 11.47 0.04 0.01 
\ 1omm 004312 PRS.304 SOUTHf2 ~ o.oo 0.11 o.25 o.oe 1.11 o.n 2.38 o.82 0.04 0.21 o.oo 8.011 0.55 0.21 o.oo 18.eo 0.011 o.or I 1omm 00438l PRS.304SOUTHtll n.o.tiption o.oo 0.10 o.or o.oe o.85 0.11 1.25 o.ee 0.14 o.25 3.30 7.35 o.eo o.23 o.oo 21.10 o.oo 0.011 
, 1~ 004384 PRS.304 fll.».1 - o.oo o. 12 o.oo 0.01 1.30 o.n 2.ae 0.11 o.23 o.25 o.oo 8.25 o.ee 0.23 5.57 20.11$ o.oo 0.011 
1 1~ 004385 PRS.304 fll.».2 - 0.03 o.oe 0.11 o.oe 1.50 o.ee 2.01 0.78 0.11 0.25 o.oo 1.11 0.10 0.22 1.21 11.11 o.05 0.01 
I 1~ - PRS.304S.W.O.f n.o.tiption 0.00 0.011 0.07 0.04 0.81 0.58 1.12 0.17 0.18 0.211 7.51 5.80 0.85 0.11 U1 14.34 0.00 0.07 

f 

1~ 004lae PRS.304 s.w. o.r - o.o1 o.o2 0.02 0.02 o.ro 0.20 !.54 o.23 0.02 o.or o.83 u1 o.ee o.or o.oo 5.30 o.oo 0.02 
1~ 004387 PRS.304 S.W. ~:r - 0.00 0.08 0.11$ 0.11$ 0.45 0.87 1.48 0.71 0.00 0.25 1.88 8.21 0.78 0.21 0.00 15.52 0.00 0.07 
1~ 004lae PRS.304s.w. u 1nwootia!lion_ o.oo o.08 o.04 O.O$ 1.12 o.ro 1.58 o.ea o.oo 0.21 4.44 7.08 o.04 0.11 o.oo 18.18 o.oo o.oe 

I I~ 004lae PRS.304SWU n.o.tiption 0.00 0.02 0.04 0.02 1.11$ 0.38 1.22 0.20 O.De 0.10 0.72 3.511 0.83 O.De 0.00 4UO 0.00 0.04 

I 
1~ 004388 PRS.304S.W.IlS'- - 0.00 0.08 0.04 0.05 1.07 0.12 1.88 0.15 0.23 0.21 0.00 7.42 O.M 0.25 0.00 18.71 0.00 0.08 
1~ 004l80 PRS.304-f!ll0.1' 11M11ia11ion 0.02 0.11$ 0.07 0.04 0.17 0.53 1.31 0.511 0.00 0.21 4.54 4.82 0.11 0.14 2.88 13.24 0.00 0.07 

1~-
1~ 004381 
1~ 004382 
1~ 004383 
··-·-· 004384 

10/W!II 
1~ 

1~ 

1~ 

~ 
1~ 

1~ 

~ 
1~ 

1W21m 
~ 

1W21m 
1WZ7/H 
1WZ7/H 
1WZ7/H 
1WZ7181 

tlV2mi 
_!_WZ7/H 

IWZ7/H 
16'27181 
1007~ 

121l'88 
.12Jl'88 

OD4li! 
004318 

OOOi7 

004317 
004318 
oome IPRS.304ceHTERilH 1- I 0.02 I 0.08 I 0.01 I 0.01 I !.45 I o.er I 1.11 I 0.85 I o.oo I 0.21 I 7.11$ I 1.11 I 0.11 I 0.25 I o.oo I 23.511 I 0.01 I 0.01 
004m PRS.l04CEHTER 0.01 0.03 0.03 0.02 0.83 0.31 --,ID l!FD.041 I I 
-··- -· ••4 CENTER 0.00 0.12 0.00 0.10 0.12 0.80 2.82 0.03 0.011 
0044111 ti'!IS.l04ceHTERflH'__ _I~ I _ _o.oo I 0.011 I 0.03 I o.oe l __ o.ae I ..!eo_L _ llil__ __ 0.78 I o.oo I 0.24 I o.oo I e.ro I o.n I o.25 I 12.e1 I 12.13 I o.oo I o.or 

004402 11.20 I o.oo I 0.011 I I I 
004403 11.80 0.00 0.08 
0044114 I~S.l04NORTJ-It2Jl!,_7_ __ I~ _ I ..M!.I ~L 0.05_l___D.O$ I_!RL _!lU___ !!U___9.75 I 0.04 I 0.23 I o.oo I 1.88 I o.n I 0.20 I 1.10 I 11.40 I 0.11$ I o.o7 

- 15.50 1 o.oo 1 ooa 1 1 1 
00440e 14.40 o.03 o.oe 
1104401 11'115-304 NOR!!!t5.tlM_ __j.,.!ltiem • I__ __M!_L lill__l______!,o1~! 0.52 I 0.11 I 1.11 I o.ee I o.oo I 0.21 I 3.02 I e.oo I 0.11 I 0.22 I 0,001 ---,!:NT 0.031- o.oe 
004408 IPRS.l04NORTHt5AII-r I~ I o.oo I o,or I 0.04_1 0.11$ I __ 0.72 I _tl!_L illl_ __ MU _ _li~_f 0.11 I o.oo I e.25 I o.32 I 0.22 l 5.11 I 12.54 I 0.02 I o.oe 
0044011 PRS.304NOATHIIi8i~-- ~ T 0.05 ~--o,oe I -o.li_l 0.11111 _1.12 I . o.aa I ..... u21 .... o._78 __ 1 . _o._oo I. 0.211 I . 2.15 I. . 1.11 1. o.aa.l 0.20 I o,1o I .. n20 .. 1 .. __ o,oo I _o.oa 

:::~ :~:::r:~ = ·-·.:: -.···-·~~·<:!~\ti::~·•.•• ... :.::··i:::<? t:.. 1:::\.>:::\ ~::.·-·-~:>-- :~:-•. 1 !::•·•·····-~~-> :::s fi::: ::::\(•·:.:~ I I 
004412 PRS.304_v...., 1IMIIiallion o.o1 o.o3 o:i1 · o.o2 o.e2 o.52. o.n· .o_.21 ..... o:2e· .. o.u ·2.04 · 4.11 · o.88· o.08 38.oi · · so.ro ~- o.oo ~- o.oe 1 

004413 PRS.l04 Wltl V- - 0.02 0.04 0.11$ 0.02 0.11 0.44 0.04 0.30 0.31 0.21 1.85 4.54 1.11 0.10 !.53 40.21 0.01 0.11$ 
004413 PRS.304-V-·Eldomolllb V.mc.tion 1.08 0.02 U7 0.01 
004414 PR~........ - 0.00 0.011 0.03 0.11$ 0.511 O.M !.54 0.72 0.00 0.25 0.81 8.38 0.17 0.21 2.53 IM5 
~1'1!~~- 1IMIIiallion -~- ~____!Ue o.oe o.u 0.11 0.11 1.04 o.oo 0.32 u1 1.01 1.80 0.11 2.74 ~-85 

00441& 88.ae 

~~-T-~~~7.=~~~~~~~~--~~~~~~~~~~~+-~~--~4---~~--~~~~~~~~~~--~~~~+---~+-~;+--~o.~ 
~~~~~~~~~~~~~~==---t~~~~~~~~~~+-~~--~~--~~--~~~~~~~~~~--~~~~+---~+--¥~--~10.11 4.2& 

~I!!Hc> Ol!j!di!o I*--RiotllaodGUcltlntV ... Tiblt~(10.&RioiiL__j_!LJ_ _j~ I I fo¥A 

IBod!JW!dV...., .v ... Tiblo48(10.5Riot! I I I I :4~ I ] 
I"Sinc:tlhiu-(00441&) t><ttodtdthtdtanw-.tdditiona 

0.14 

.!! 
2 

Pogo 1 

INotto ... ~ 
44 

I 1
1
: I I 440 I 1.4 I I o. 

' Thit ....... it not Dlll!!f_tht 111111 wr&_llli!ll! • 

0.01 0.01 
0.02 0.011 
0.011 0.011 

0.00 0.04 
0.00 0.02 

~ 
.JM_ 



. ~ 
i 
I 
' )>I 

:::Ji 
Q)i 

-s_f 
-·[ 
£1 
c! 
~I m. 
-o\ m, 
~i m! 
CC! 
CDi -I ol .., : 
< i 
CD! 
-,I 
-·I 
::::!'!; 

£ \ 
~! 
0 I 
:::J \ 
en I m , 
3 \. 
-ol 
CD . 
en I 

I 
01 
01 
J:a.l w . 
...... ! 
WI - ,. 
'::t' ' .., I 
Qi 
c I co, 

0 '::t'i 

o S< I 
o XI 

. (..)1 ,_. ...... ' 
...... l . i 

COIUICillr. 

Anal~ti~l Data Package Prepared For 

WESTON 

'adiocltemical Analysis By 
i 

Quant~rra Environmental Services 

kithland Laboratory 
I Report Nbr: 6457 

SDGNbr ORDERNbt I CLIENT ID NUMBER QUANTERRA ID NUM:BER 

11141 . 004373 . . . . . . 81050101 
004374 ...... . ·. 81050101 
004375 ...... . 81050103 
004376 ...... 81050104 
004377 ...... 81050105 



LAB NAME: QUANTERRA, Richland ., LAB SAMPLE ID: 81050101 

CUENTID: 004373 

FORM I 

SAMPLE RESULTS 

SDG: 11141 

REPORT NBR: 6457 

ORDER NBR: 

Date: 11/17/98 

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

RECEIVED DATE: 

MATRIX: 

10126198 10:30:00 AM 

SOIL 

... )>' 

)~~· -------------------------------------------------------------------------------------------------------~ m: COUNTING TOTAL ERROR REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOD 
~ ";S.iiSOTOPE RESULT ERROR(lsJ (21) MDA UNIT YIELD RSTIMDA RST/CNTERR DATE SIZE UNIT ID NUMBER 
; -·""'r __ _ 

g: TH-228 1.18E+OO 1.7E-01 2.3E-01 5.82E..02 pCilg 90.90~ 
-i 

: ~~ TH-230 "1.62E+OO U~E-01 2.8E-01 2.59E-02 pCilg 90.90~ _, 
m i TH-232 t.08E+OO 1.6E-01 2.1E-01 2.28E..02 pCilg 
-o, 
~~ U·234 9.08E-01 1.3E-01 1.9E-01 2.73E..02 pCIJg 

~ ; U-235 :!.38E-02 2.2E.Q2 2.2E-02 1 .95E..02 pCilg 
(D. 
-..' U·238 t.01E•OO 1.4E-01 2.1E-01 2.41E-02 pCilg 
Qi 
< ; PU-238 1 .04E+OO 1.1E-01 1 .SE-01 t.43E..02 pCilg 
CD i . 
3i : PU2»40 1 .89E-02U 1.4E.Q2 1 .4E-02 t.89E-02 pCilg 

~ I AM-241 1.53E-01U 1.0E·(It I.OE-()1 h53E..01 pCil/g 
-·j 

g : Bl-207 7.13E-02U 4.2E..(l2 4.2E-o2 7.13E-02 pC·ilg 
en! 
m j BI-210M 1.33E-OIU 7.3E-02 7.3E.02 t.33E..01 pC ilg 
3i 

12.. I C().6() 1.22£-01 u 6.3E-02 6.3E-02 1.22E-01 pC Vg 
CD, 
en i CS-137 1.22£.01 U 8.2E-02 6.2E-02 1.22E-01 pC 11g 
Oi 
~ i K-40 1.8GE+01 3.0E+OO 3.0E+OO 7.66E-01 pe.Ug 
w, 
(j ! RA-226 7.89E-01 2.3E~ 2.3E-01 3.83E-01 pCIIg 

- i ~ j TRITIUM 4.38E-02 1.7E-02 2.4E.02 3.30E-02 pe;llg 
01 cS ...... ofResulta: 

I 
~10 
8 1o .. 
~ ! ..,.._. w ! "'-' 

~ 1 -.J 
:"I 

eow • .-.: 

[~ 

90.901!1. 

86.40% 

86.40% 

86.40'11. 

n.20'!1o 

77.20% 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

88.10~ 

(20.3) (7.1) 

(62.4) (8.4) 

( 47 .2). (6.9) 

(33.2) (6.8) 

(1.2) (1.1) 

(41.7) (7.2) 

(72.9) (9.3) 

0.7 0.97 

-o.37 .0.56 

-0.38 -0.65 

0.21 0.38 

0.07 0.14 

0.49 0.96 

(24.3) (6.3) 

(2.1) (3.4) 

(1.3) (2.6) 

11112198 

·1 1/12198 

11/12198 

11111198 

11/11/98 

11111198 

1119198 

1119198 

11112198 

11112198 

11112198 

11112198 

11/12198 

11112198 

11/12198 

11/CW& 

~ G 

~ G 

~ G 

~ G 

~ G 

~ 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 

ALPHA-SPEC 

ALPHA-5PEC 

ALPHA-SPEC 

ALPHA-SPEC 

ALPHA-SPEC 

ALPHA-5PEC 

ALPHA-5PEC 

ALPHA-SPEC 

GAMMA 

GAMMA 

GAMMA 

GAWMA 

GAMMA 

GAMMA 

GAMMA 

LSC 

RICHRC5011 

RICHRC5011 

RICHRC5011 

RICHRC5030 

RICHRCS030 

RICHRCS030 

RICHRCSOIO 

RICHRC5010 

RICHRC5017 

RICHRCS017 

RICHRC5017 

RICHRCS017 

RICHRC5017 

RICHRCS017 

RICHRCS017 

RICHRC5037 

' ' 
r 
' 
r 

!' 



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 10: 81050102 REPORT NBR: 6-'57 RECEIVED DATE: 10/26198 10:30:00 AM 

., CLIENTIO: 004374 ORDER NBR: MATRIX: SOIL 

COUNTWG TOTAL ERROR REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOD 

--~OPE RESULT ERROR(2 •l ( z ., MDA UNIT YIELD RSTIMDA RST/CNTERR DATE SIZE UNIT 10 NUMBER 
") ' 

~ !:!!.; TH-228 1.00E+00 1.7£-01 2.2E-01 7.42E~2 pCilg 88.20'1(, (13.5) (6.) 11/12198 1.98 G ALPHA.SPEC RICHRC5011 
!:'SJ 
J -· 1.04E•OO 1.7E..Q1 RICHRC5011 - fir TH-230 22E-01 1.82E~2 pCIIg 88.20'1(, (57.3) (6.2) 11/12198 1.98 G ALPHA..SPEC 
• I 
) _: 

~ o; TH-m 91.25£.01 1.6E.01 2.0E-01 3.07E.02 pCilg 88.20'1(, (30.2) (5.9) 11/12198 1.98 G ALPHA-SPEC RICHRC5011 
I»! 
... I 
I» I U-234 6.87E..Q1 1.1E.01 1.5E-01 2.65E.02· pCilg 96.901& (25.9) (6.3) 11111198 1.99 G ALPHA..SPEC RICHRC5030 

'lli u-235 6.36E-o2, 3.3£.()2 3.5E-02 1.96£-02 pCilg 96,90'1(, (3.2) (1_.9) 11/11/S8 1.99 G ALPHA..SPEC RICHRC5030 l»i 
~~ U.238 7.75E.01 1.2E..(]t 1.6E-01 1.96£.02 pCilg 96.90'1(, (39.6) (6.7) 11111198 1.99 G ALPHA..SPEC RICHRCSOJO I»! co: 
(D, PU-238 8.19E..(]1 1.0£..(]1 1.3E-01 8.62E.03 pCilg 72.50% (95.) (8.) 11/MI8 1.03 G ALPHA..SPEC RICHRC5010 
~ 
Q:P\123W40 1.52E.02U 1.1 £..()2 11E-o2 1.52E.02 pCilg 72.~ 0.58 0.8 1119198 1.03 G ALPHA.SPEC RICHRCSOIO 

I 

<i 
~ i AM-241 
-·' 

J.OtE.01U t .7E.01 1.7E.Ot a.o1e-o1 pCilg N/A 0.55 0.99 11112198 258.4 G GAMMA RICHRC5017 

~I 
6.ll2E-02U £1 Bl-207 3.9E-o2 3.9E-02 6.82E-02 pCilg N/A -0.17 .0.3 11112198 258.4 G GAMMA RICHRC5017 

.-' c:r: BI-210M 1.1'3E-01 U 6.3E.(I2 6.3E-02 1.13E.01 pCUg N/A 0.01 0.01 11112198 258.-4 G GANMA RICHRC5017 
:::Ji 
en: C().8() 9.<12E-o2U , 5.0E.Q2 5.0E-o2 9.42E.02 pCVg N/A .0.09 .0.16 11112198 258.4 G GAMMA RICHRC5017 
l»i 
3i CS-137 1.16E-01U 6.1£.()2 6.1E~2 1.16E~1 pC~g NIA 0.29 0.55 11112198 258.4 G GAM\1A RICHRC5017 

"01 
-i 
CD: K-40 1.02E+01 3.1 E..ocJI 3.1E+OO 1.08E~ pCUg N/A (16.9) (5.9) 11112198 258.4 G GAMMA RICHRC5017 
(I) I 
§! RA-226 7.12E.01 2.2E.01 2.2E.01 3.72E-01 pCI/g NIA (1.9) (3.3) 11112198 258.4 G GAMMA RICHRC5017 

I 
~i TRITIUM 3.30E-02U 1.6E-o2: 2.3E-02 3.30E.02 pCI/g 88.1~ 0.82 (1.7) 11181i8 100.11 G LSC RICHRC5037 
(t.), 
:T ~of Ruults: ~D 
-,I 0 
Oi 
c: I o 
'§.iQ 
01 00 
~~ . 
(t.) I . ...... !--••••: 
:"'I.· 



FORM I 
1 

Date: 11/17/98 
., 
" i' 

SAMPLE RESULTS i: 
;c 
I 

LAB NAME: QUANTERRA, Richland SDG: 11141 COLLECTION DATE: 10121/9810:00:00 AM 

LAB SAMI,LE 10: 81050103 REPORT NBR: 6457 RECEIVED DATE: 10126198 10:30:00 AM . _: 

CLIENTID: 004375 ORDERNBR: MATRIX: SOIL 
I 
! 

' 

? s-~TOPE COUNTWG TOTAL ERROR REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOD 

RESULT' ERROR(Z s) (2 1) MDA UNIT YIELD RSTIMDA RST/CNTERR DATE SIZE UNIT 10 NUMBER 

' m 
!: 'S.i lH-228 SI.58E.()1' 1.6£.()1 2.1E.()t 6.83E.()2 pCVg 81.80'16 (14.) (5.9) 11112198 1.99 G ALPHA-SPEC RICHRCS011 ' -· . £' 
) -\ TH-230 e•.95E.()t · 1.5E.()t 2.0E.()1 1.78E.()2 pCilg 81.80'16 (50.3) (5.8) 11/12/98 1.99 G ALPHA-SPEC RICHRC5()11 
~ c· 

m i TH-232 7.44£.()1 1.4E-01 1.7E.()t 1.78E-02 pCilg 81.80'!1t (41.8) (5.3) 11112/98 1.99 G ALPHA-SPEC RICHRC5()11 -· l»i 
"tt i U-234 7.90E.()1 1.2E-01 1. 7E-01 2.44E..02 pCVg 88.00% (32.4) (6.4) 11/11198 1.99 G ALPHA-SPEC RICHRC5()3() 

~~u-235 2.90E.()2U 2.2E..()2 2.2E.()2 2.90E-02 pCilg 88,()()ql, 0.76 (1.) 11111/98 1.99 G ALPHA-SPEC RICHRC5<030 
"! 
~ : U.2311 8.72E.01 1.3E-01 1.9E.Ot 2.90E.()2 pCilg 88.00% (30.1) (6.7) 11111/98 1.99 G ALPHA-SPEC RICHRCS030 
m! 
0' l PU-2311 4.49E.()1 7. tE..()2 8.2E-02 1.60E.()2 pCi/g 79.20% (28.1) (6.3) 1119Al8 1.09 G ALPHA-SPEC RICHRC5010 
-, I 

~ iP\1238140 1.EIOE .()2U t.ee-03 1.ee-03 1.eoe..o2 pCilg 79.20% .0.07 .0.71 1111W8 1.09 G . ALPHA·SPEC RICHRC5010 
-, I 

RICHRC5017 -· 'AM-241 U8E.()1U 9.JE.Q2 9.3E-o2 1 :48E.()1 pCilg N/A 0.76 (12) 11112198 311.1 G GAMMA :::!1 I 

~ \ 81-207 7.e0E-02U 3.9E.Q2 3.VE.()2 7.80E.()2 pCi/g N/A 0.37 0.73 11112198 311.1 G GAMMA RICHRC5017 
-·I 

Oi 
:::J !~210M 9.68E-02U 6.1E-02 6.1E-02 9.88E-02 pCi/g N/A .o.n -(1.2) 11/12198 311.1 G GAMMA RICHRC5017 
en' 
~ ! CO«) 9.1BE-o2V 4.9E.Q2 4.9E.02 9.18E.02 pCilg NIA -0.09 .0.17 11112198 311.1 G GNIIM RICHRC5017 

~ i C$-137 1.07E.01U 5.4E-02 S.-4E..02 1.07E.01 pCi/g N/A 0.48 0.95 11112198 311.1 G GAMMA RICHRC5017 
I 

~ ! K-40 2.10E+01 3.0E•OO 3.0E•OO 6.88E-01 pCilg N/A (30.6) (6.9) 11/12/V& 311.1 G GAMMA RICHRC5017 
oi 
~ I RA-226 8.00E.()1 1.8E..01 UE-01 1.47E-01 ,pCifQ NIA (5.5) (4.4) 11112198 311.1 G GAMMA RICHRC5017 
WI 
(j :TRITIUM 3.30E-02U 1.6E-02 2.-4E.02 3.30E-02 pCIIQ 88.10% 0.79 (1.7) 1116198 100.8 G LSC RICHRCS037 
-I :::J" ' 

~~ a jnMr., Adults: 
c 10 

co 10 :::J"' 
oiQ 
~~ 
wl 
...,.I 
...... ~ 



~ 

FORM I Date: 1 '1/17/98 
li 

r 
SAMPLE RESULTS I 

! 

I 

LAB NAME: QUANTERRA, Richland SDG: 11141 COLLECTION DATE: 10121/9810:00:00 AM 

LAB SAMPLE 10: 8:1050104 REPORT NBR: 6457 RECEIVED DATE: 10126198 10:30:00 AM 

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

')> COUNTING TOTAL ERROR REPORT ANALYSIS ALIQUOT ALQ DETECTOR METHOD 
') 
I ffi lOTOPE Rl;SULT ERROR(Z I) (Z s) MDA UNrT Y1B..D RSTIMDA RSTICNTERR DATE SIZE UNn· ID NUNB;ER 
J ' 
!': 'S.: TH-228 9.08£-01 1.5E-01 1.9E-01 5.70E.()2 pCi/g 91.2011. (15.9) (6.) 11/12198 Ul9 G ALPHA..SPEC RICHRC5011 I-·! . ~; 
; _: TH-230 1.'09E+OO 1.6E-01 2.2E-01 2.41E.(J2 pCVg 91.20% (45.2) (6.7) 11/12Jg8 1.99 G ALPHA..SPEC RICHRC5011 l.. . ... c 

!!!.\ TH·232 8.95E-01 t.SE-01 1.9E-01 1.62E.(J2 pCilg 91.20% (55.1) (6.1) 11/12198 1.99 G ALPHA-SPEC RICHRC5011 
Q)i 

I 

RICHRC5030 ""''li-Z:W 8.10E-01 t.2E-01 1.8E-01. 2.91E-02 pCilg 89.10% (27.G) (6.6) 11/11198 2.0 G ALPHA..SPEC 
ml 
0 : U-235 2.71E-02 2.3E-02 2.3E-02 2.34E-02 pCilg 89.10% (1.2) (1.2) tt/1 t,lg& 2.0 G AlPHA-sPEC RICHRC5030 

"' Q) 
co ~ 7.54E-01 
<D 

1.2E.01 1.7E-01 4.71E-02 pCi/g 89.1011. (16.) (6.3) 1t/11,1g& 2.0 G ALPHA..SPEC RICHRC5030 

Q' PU-238 3.60E-01 Ul;-02 7.6E-02 e.86E-03 pCIIg 80.30'1& (40.7) (5.2) 1118198 1.0 G ALPHA-sPEC RICHRC5010 
-,, 
< PU2JW«) 1j16E-02 1.6E-02 1.6E-02 8.86E.(J3 pCilg 80.3011. (2.2) (1.2) 1119.'98 1.0 G ALPHA-SPEC RICHRC5010 (1)• 
-,! 

::!; i AM-241 2.87E.01 U 1.7E-01 1.7E-o1 2:87E.01 pCVg N/A 0.03 0.05 11/12198 259.1 G GAMMA RICHRC5017 

~ 1 Bl-207 6.82E-02U 4.2E-02 4.2E-02 6.82E-02 pCilg N/A ..0.47 .o.n 11112198 259.1 G GAMMA RICHR oC5017 -·I 
01 
:::::J ! Bi-210M 1.24~E-OtU 6.8E-02 6.8E-02 1.22E-01 pCVg N/A 0.02 0.04 11112198 259.1 G GAMMA RICHRC5017 
UJi 

~~ c~ 1.01 E-01U 4.7E-02 4.7E-02 1.01E-01 pCUg N/A 0.19 0.39 11/12198 259.1 G GAMMA RICHRC5017 

~ i C$-137 1.05E.01 U 5.6E.02 5.6E-02 1.05E-o1 pCilg N/A 0.18 0.34 11112198 259.1 G GAMMA RICHRC5017 
en! 
Ol K-«1 1.61E+01 2.8E+m 2.8E+OO 8.06E-01 pCVg N/A (20.) (5.7) 11112198 259.1 G GAMMA RICHRC5017 
01 
~~ RA-228 5.~1E.01 1.9E~)I 1.9E.01 3.54E.01 pCiiiJ NIA (1.7) (3.1) 11112198 259.1 G GAMMA RICHR:C50t 7 
~I 
w!TRmuu 3.30E.02U 1.8E-02 2.3E-02 3.30E.02 pCVg 88.1 0'111 0.85 (1.8) 1116198 100.5 G LSC RtCHR:C5037 -· ::TI 
a n.. aiRaufts: ~J. 
c::> COO :::T . .. 0· 

~p 
~~ 
~t-Its: 



FORM I Date: 11/17/98 

SAMPLE RESULTS 
--·· 

LAB NAME: QUANTERRA. Richland SOG: 11141 COLLECTION DATE: 10121/98 10:00:00 AM 

LAB SAMIPLE ID: 81050105 REPORT NBR: 6457 RECEIVED DATE: 10126198 10:30:IJO AM 

I 

CLIENT 1[): 004377 .! ORDER NBR: MATRIX: SOIL 
; 
' i COUNTING TOTAL ERROR REPORT ANAL'YSIS ALIQUOT ALQ DETECTOR METHOD 

--~ ~~~ RESULT ERROR(2 •t (Z •t MOA UNIT YIELD RSTIMDA RSTICNTERR DA'I'E SIZE UNIT ID NUMBER 

' m. 1.05E+Oi:l 1.6E.01 2.1E.01 5.73E.02 G ALPHA-SPEC RICHRC5011 !: 'S1 TH-228 pCitg 9230% (18.4) (6.5) 11/121'98 1.99 

' -~ i &lj TH-230 1.05E+OO 1.6E.01 2.1E-01 1.151 E.02 pCilg 9230'111 (65.) (8.6) 11112198 1.99 G ALPHA-SPEC RICHRCS011 

~ ci TH-232 1.05E+OO 1.6E.OI 2.1E.01 1.S1E-02 pCI/g 9230'111 (65.4) (6.7) 11112J98 1.99 G ALPHA-SPEC RICHRCS011 
I»! ... , 
m: U-234 7.44£-01 1.SE-01 2.ClE-01 3.37E-02 pCVg 56.9()11(, (22.1 I (5.) 11111198 1.99 G ALPHA-SPEC RICHRCS030 
-o' ml U.235 -4.42E-02 3.6E.02 3.7E.02 2.C>OE..Q2 pCilg 56.9()11(, (2.2) (1.2) 1 t/11196 1.99 G ALPHA-SPEC RICHRCsoJo 
0! ": D)! U-238 7.37E-01 .1.5E-01 2.0E.01 2 .C>OE ..()2 pCilg 56.90'111 (37.) (5.) 1111 "1196 1.99 G ALPHA-SPEC RICHRCS030 

CO! 
~ \ PU-238 9.07E-01 1.1E.OI 1.3E-01 1.-48E-02 pCilg 82SO'IIo (61.4) (8.6) 111Q198 1.<l; G ALPHA-SPEC RICHRCS010 
O; 
~ ,PU23Sit'40 1.23E-02 1.2E-02 1.2E..()2 II.:JSE-03 pCilg 82.50'!1t (1.5) 1. t11Q'g8 1.(5 G ALPHA-SPEC RICHRC5010 

(1) 
AM-241 1.90E-01U GAMMA RICHRC5017 .., 1.1 E.01 1.1 E.01 1:~E.01 pCVg NIA 0.03 0.06 1t11 :2198 234.3 G 

3i 
£ 81-207 9.01E-02U 5.1E-02 5.1E-02 9. o01 E ..()2 pCIIg NIA .0.22 -0.39 1tl1:2198 234.3 G GAMMA RICHRCS017 -()' BI-210M 1.34E.01U 7.9E.Q2 7.9E.02 1.34E..()1 pCVg ::J N/A .().35 -0.8 11/1 :21'98 234.3 G GAMMA RICHRCS017 

en CO-«) 1.22E-01U 7.SE.Q2 7.5E-02 1. 22E-01 pCIIg NIA -0.73 11/1 2198 234.3 G GAMMA RICHRCS017 m -0.45 
3 

CS-137 1.29E.01U "0 6.5E-02 6.SE-02 I. 29E-01 pCilg N/A 0.39 0.77 11/1 2198 234.3 G GAMMA RICHRC5017 
(1) 
en K-4> 2.12E+01 3.4E+OO 3.4E+OO 5.::ZOE+OO pCi.'g N/A (4.1) (6.3) 11/1 21'98 234.3 G GAMMA RICHRCS017 
0 
~ ! RA-226 1.01E+OO 2.3Eo01 2.3E.01 4.44E-01 pCIIg NIA (2.3) (4.4) 11/1 21'98 234.3 G GAMMA RICHRCS017 
(.t.)! 

"""' iTRmUM 3.87E-02 1.8E.Q2 2.6E-02 3. 30E-02 pCilg 88.1~ (1.2) (2.2) 11J6198 100.25 G LSC RICHRCS037 
w, 
-I §] =r inlier of Results: a: 
<Eb 
=r b. o._. 
~~ 
(1.)1 

"""' ...... 
"""'i 





LAB NAME: QUANTERRA, Richland 

LAB SA 10/0RIG 10: 01050105 I 81050105 
•i 

' CUENTID: 004377 

FORM II 

DUPLICATE RESULTS 

SDG: 11141 

REPORTNBR: 6457 

OROERNBR: 

REPORT ORIG 
MDA UNIT YIELD m=c:uLT RPD 

) ?:: COUN11NG TOTAL ERROR 
l !!!.)S01'0PE I~ESUL T ERROR . ( 2 1) ( Z 1) ._..- __ _ 

f g~ TRIT1UM 3.30E-02U 1.8E.02 2.6E..02 - --- --
: ml 
~ 

0
\allbef of Results: [1l .... . ~ 

mi 
m! 
-oi 
m: 
o: 
"! 
D)i co: 
(I) I 

I 

0'; 
-,I 
<I 
CD! .., ' 
3i! 
£: _, 
-·l 
0; 
::::::Ji 
cni 
ml 
31 
1Ji 
(I); 
en! 
ol 
~! 
wl .......,, 
WI 
-! 
::J'i 

o' cl 
eel 
=r '0 
o' 
~~~· 

~~~~-........... 

,,JUt:...U4!: pcvg 118.10'1& 3.157E-Q2 20.49'1& 

Date: 11117/98 

COLLECTION DATE: 1012119810:00:00 AM 

RECEIVED DATE: 10/26/98 10:30:00 AM 

MATRIX: SOIL 

ANALYSIS AIJQUOT ALQ DETECTOR METHOD 

DATE SIZE UNIT 10 NUMBER 

1116198 10027 G LSC RICHRC5037 



LAB NAME: QUANTERRA, Richland 

LAB SAMPLE 10: J105011B 

•i 

~OPE 

- )>: TH-228 ) ::::,I 
~ m I TH-230 
~ -s.:,. TH-232 
~ (;'I 
i ~: u-234 
L I 

., ~~ U-235 -· 1.\) \ U-238 

~\ PU-238 

~ i'u2»«~ m, !riTIUM 
0 ,._of ResuHs: .., ' 

<I (D. -,: 
::!i, 
Q\ _, 
cr i 
::J, 
en! 
m: 
31 
"0 I 
-I 
CDj en, 
o' 
~I 
w ....., 
w 
:T" .., 
0 l'o c, 
cc -~ 

~~~ 
~f'· ,....., -....: 
....,l 

COUNllNG TOTAL ERROR 
R',ESULT ERROR( 1) ( s) 

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

2.69E -02\.' 1.3E-02 1.3E-02 

2 .69E -02U 1.1E-03 1 .IE-03 

3.42E-02U 1.6E-02 1.7E-02 

3.71E-o2U 2.6E..Q3 2.7E-03 

3.08E-02U 1.8E-03 1 .9E-03 

2.36E-02U 2.4E-03 2.4E-03 

2.36E-02U 2.4E-03 2.4E-03 

3.30E-02U t.3E.OI 2.1E-OI 

El 

MDA 

4.18E-02 

2.69E-02 

2.69E~ 

3.42E-02 

3.71E-02 

3.08E-02 

2.36E-02 

2.36E-02 

3.30E-02 

SDG: 

FORN II 

BLANK RESULTS 

11141 

REPORT NBR: -6457 

REPORT 
UNIT YIELD RST/MDA RSTICNTERR 

pCI/g 78.10'111 O.o7 0.22 

pCilg 78.10'11. 0.23 0.46 

pCIIg 78.10'111 -0.02 -o.s 
pCIIg 79.80'111 0.26 0.53 

pCI/g 79.80'111 -0.1 ·(1.4) 

pCIIg 79.80% -0.06 -{1.) 

pCIJg 78.!mE. -0.07 -0.71 

pCI/g 78.90'111 -0.07 -0.71 

pCi/g 88.10% -{2.,) -0.53 

Date: 11/17/98 ' ~. ,, 
I 
:· 
' 
I 
I 

ORDERNBR: 

MATRIX: SOIL 

ANALYSIS ALIQUOT ALQ DETECTOR METHOD 
DATE SIZE UNT 10 NUMBER 

11112198 2.0 G ALPHA..SPEC RICHRC5011 

11/12/98 2.0 G ALPHA-:SPEC RICHRC5011 

11/12198 2.0 G ALPHA-.SPEC RICHRC5011 

11/U/98 2.0 G ALPHA-SPEC RICHRC5030 

11/11198 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 

•i 
I LAB SAMPLE 10: J105011X 
! 

i5"l&OTOPE 
m, . -s.' AM-241 . __ I 

£I st-207 
_I 

. c\ BI-21CN 

. !!!.I CO-«< 
lUI 
"'tJ\ CS-137 
m1 
~~ K-40 
m! co i RA-226 
(1) ! . 
- ..-, ol Results: o: -,I 
<! 
(1)! 
-,: 
3i'; 
£i 
::::::!':I 
0 
::J 
UJ m 
3 

"'0 
(1) 
UJ 

0' 

~I w., 
-...t! 
WJ 
-: 
::J"! 
-, I o r 
C I 

~5 
0 ;... 

~ ~ 
-...! ' 

COUN11NG TOTAL ERROR 
RESULT ERROR( st ( •t 

6.60E-42U 4.3E-42 4.3E-42 

5.28E-42U 2.3E-42 2.3E-42 

7.09E-02U 3.8E-42 3.8E-02 

7.06E-42U 3.3£-42 3.3E-02 

5.07E-02U 2.9E~ 2.9E-02 

t.SOE+OOU 6.2E-4t 62E.Ot 

1.5SE-41U 7.5E-02 7.5E.Q2 

[] 

MDA 

6.60E-02 

5.28E-02 

7.09E-02 

7.06E-42 

5.07E-02 

t.SOE+OO 

1.55E-01 

FORM II 

BLANK RESULTS 

SOG: 11141 

REPORT NBR: 6457 

REPORT 
UNIT YIELD RSTIMOA RST/CNTERR 

pCi/g N/A .0.14 -421 

pCilg N/A 0.55 (1.3) 

pCilg N/A 0.09 0.17 

pCilg N/A 0.1 t 0.24 

pCilg NIA .0.3 -4.52 

pCIIg N/A 0.15 0.36 

pCilg N/A 0.32 0.66 

Date: 11/17/96 I. 
i: 
I' ,, 
!· 
'• 

ORDERNBR: :: 
MATRIX: SOil 

ANALYSIS ALIQUOT ALQ DETECTOR METHOD 
DATE SIZE UNT 10 NUMBER 

11/12198 348.0 G GAMMA RICHRC5017 

11112198 348.0 G GAMMA RICHRC5017 

11/12198 348.0 G GAMMA RICHRC5017 

11/12jg& 348.0 G GAMMA RICHRC5017 

11112198 348.0 G GAPIHA RICHRC5017 

11/12198 348.0 G GAMMA RICHRC5017 

11/12.198 348.0 G GAMMA RICHRC5017 



LAB NAME: QUANTERRA, Richland 
• 

LAB SAMIPLE 10: J105011M 

)~ 
. m~TOPE 

: ~l C$-137 

£! 1<-40 : o: 
eti RA-22e 
m: 
-or RA-228 
l»i 
~i U-238 
m: 

CO 1m1- of Results: 
(1)1 -· o! 
..,~ 

<' (I); ..,, 
3ii 
£! _, 
()'i 
::Ji 
en! 
Q)i 

31 
"0; 
-I 
(1)1 en; 
o: 
Q; 

~· w! 
"I W\ .... : 
:J": ..,. 
o: 
c:: 

co i 
:J" I 

0~ 
~> 
w • ....,, 
:"'t 

I 

Canawnlr. 

COUNnNG TOTAL ERROR 
RESULT ERROR(21) (21) -2.60E-01 I.OE-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.01 5.6E-01 

3.72E+OOU 2.~+00 2.2E+OO 

E~ 

FORM II 

LABORATORY CONTROL SAMPLE 

SDG: 11141 

REPORT NBR: 6457 

REPORT Expected 
MDA UNIT YIELD Expected Uncert Recovery 

1.17E.01 pCilg NIA 3.16E-01 O.OE+OO 82.18'16 

6.i1E-01 pCilg N/A 1.95E+01 O.OE+OO 82.85'16 

4.SOE-01 pCilg N/A 1.15E+OO O.OE+OO 91.14'16 

4.03E-01 pCUg N/A 1.87E+OO O.OE+OO 116.30'111 

3.nE•OO pC!!g N/A 1.05E+OO O.OE+OO 50.35'16 

Date: 11/17/98 

ORDERNBR: 

MATRIX: SOIL 

ANALYSIS ALIQUOT ALQ DETECTOR METHOD 
DATE SIZe UNIT ID NUMBER 

11112198 200.01 G GANMA RICHRC5017 

11/12198 200.01 G GAt..1MA RICHRCs017 

11112198 200.01 G GAMNA RICHRC5017 

11117198 200.01 G GA·MMA RICHRC5017 

11/17198 20Q.01 G GA.MMA RICHRC5017 

-~. 
!• 
1: 
,I 
(, 

j, 
., 



i· 

! LAB NAIVIE: QUANTERRA, Rich land 
ei 

LAB SAMPLE 10: J105011S 

I 
) ~~SOTOPE 
) D) i 
, =-; 
!: 'S.! TH-230 , -· • Ot 
; D)i U-234 l......, 
... 9 u-235 

e!.: 
m; U-238 
""C! 

~~ PU23914G 

~~ TRmUM 
(J)i 
~of Results: 
0, 
..,! 
<: 
(J)\ .., ' 

~\ -· a·· 
:J 
f/1 
m 
3 

"'0 
(J) 
f/) 

0 

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

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

0 
0 .... 
.--..J 

COUNTING TOTAL ERROR 
f~SULT ERROR(ls) (Zs) 

6.99E.01 1 .5E-C)I 1 .8E.01 

7.92E.01 1.2E.01 1.6E·01 

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

7.93£.01 t .2E-01 1.6E-01 

8.90E.01 1.2E-01 I.EE-01 

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

[61 
'---' 

FORM II 

LABORATORYCONTROLSAMPLE 

SDG: 11141 

REPORT NBR: 6457 

MOA 
REPORT 

UNIT YIELD Expected 
Expetted 

Uncel1 Recovery 

2.10E.02 pCI/g 71.1 0'111 9.07E.01 O.OE+OO n.os~ 

2.50E.02 pCIIg 98.6QOA, 8.69E..(J1 O.OE+OO 91.10'11. 

2.38E-02 pCUg 98.60'!Co 3.96E-02 O.OE+OO 91.58~ 

1.93E.02 pCUg 98.60% 9.10E.01 O.OE+OO 87.14CWJ 

L09E-02 ~l!g 8!i.70~ 9.12E-411 O.OE+OO 98.24'11. 

3.30E.02 pCI/g 88.10"4 1.37E+OO O.OE+OO 93.01'11. 

Date: 11/17/98 

ORDER NBR: 

MATRIX: SOIL 

ANALYSIS AUQUOT ALQ DETECTOR METHOD 
DATE SIZE UNIT 10 NUMBER 

11112198 2.0 G ALPHA.SPEC RICHRC5011 

11111198 2.0 G ALPHA.SPEC RICHRC5030 

11111198 2.0 G ALPHA-SPEC RICHRC5030 

11111198 2.0 c; ALPHA-SPEC RICHRCS030 

1119/98 1.0 G ALPHA.SPEC RICHRC5010 

111&'98 10.0 c; LSC RtCHRC5037 

:I 
I 
! 
:' 
! ' 
~ 
I( 

)' 
;, 

1: 
I. 
I 
1: 
I' 

I· 
:I 



~ 
L 

R 
() 
r) 

() 
~ 

") 

~ 

~ -ex 

I 
~ 
i\J ..... 

~ 
~ 

• 

q ~ I' 
(I) Q) I 

~'S.' -·-·I 
:::JO! 
(QQ)I 
. -

0 
Q) 

o; 
"'0 
Q) 

~ 
Ul 
(I) ..... 
Q [: 
< 1: 
~ ;' 

3i i: g l· ..... :· 

6' i 
:::J i: 
en I; 
Q) l 
3 1: 

ij· 
"C 
ii" en 

~ 
...a. 
w 
Q) 
:::J 
c. 
0 

t· 
...a. 
0) 

en 
Q. 

§ ··--·-~ 
r. 

' I 
I 

SDG:Nhr 

lll!P 

Aaalytical Data Package Prepared For 

WESTON 

Radioebelllical AaalysiJ By 

Qoanterra EaviroD.Diental Services 
Richland Laboratory 

ORDERNbr 

Report Nbr: 6517 

CLIENT m NUMBER 

-.cJ3 
104416 

QUJlNlUlJIA m NUMBER. 

...... ··~· 
- . . . . . 81056102. 

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



509 37S 5590 p. 03 

CERTJMCATE OF ANALYSIS 

!toy F. Weston, Inc. 
i566 Kobn1e Dr. 
M"11misb•.-. OH 4,342 I ~~ . 
' . 
' i 
i 
tmvember, 19, 1998 

tttention: Craig Stoll 

SOO Number 
bate Samples Received 
Nwnba' of Samples 
$ample Type 
hoia No. 
$ubeoatract 
' i 

! 
I 

J. Introduction 

11159 
1009/98 
Two (2) 
Soil 
01011-032-009-0001-00 
I.L-2325..C1 

bn October 29, 1998 two sail samples wero received for 15 clay processing ndiochemical 
~ysls at the Quantena Ricbland Labomtory (QRL). Upon receipt the samples were amgned 
~ following laboratory ID numbers to conapond with the Roy P. Weston Company (WES) 
IDa: 
i 
IORLIDI 
I 8l0S640t 
iSI~ 
! 

WVNIDI 
004413 
004416 

tars uoursrm 
Puiso~ lbiso. truo,ID,Gamma 
Puiso, 1biso,Uiso,H3,Gamma 

il. Analytical ResultsiMethodology . 
t"-e analyticalreaulta for this report are presentetl by Jaboratoiy sample m. Each set of data 

. Jneludes sample idendficarion informatloD, ualytical results and the appaopria~ UMJciated 
jadstical errors. 
;tbe requested analyses were: Alpba SpedrosC:Op)' 
. Plutonium IJotDpic by method IUCH-RC-SOlOISm9 

UDDium Isotopic by method RICH-RC-5030 
Thorium boCopic by mCIIlocllUCH·lC-SOll 
SdDtiDitl«m ComltiD&· 
Tritium by me!hod RICH·RC-~ 
Gamma Speetroseopy 
Gamma Sam by method RICH·RC·S017 

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



i 
I 

}vest Valley Nuclear SeMces 
~20,1998 

~e2 
! 
I 

i m. Quality Control 
I 

509 375 5590 p. ~ 

The aalytical rcsulU for each lllllysis pezfonned undm' SOO 11159 include a miDimum of ouc 
):..abmatOry Control Sample (LCS), sampla duplicate and OGo metbocl blank. Any exceptions bave 
~ llOtiXI in the ·comments· aection. 
I 
I 

IV. Comments 
~pba Spec.troscopy 
plutonium by method RlCH-RC-5010/5039 
IJ'bc LCS, batch blank, ud sample results are within contmctual requirements. PU-238 activity 
~ > than-the required MDA. Pu-239 tha MDA > than tbe RDL. 
' i 
pranium Isotopic by method RICH-RC-,030 
!Jbe ~S, balch blank, sample duplicate and sample results are within contractual requirements. 

frhonum l!!tOpic b! mctbod IUCH-:RC·,Qll 
fibe LCS, batch blank, Sllllple dupUcate and sample results am within contractual requirements. 

I Uquid SdutiDatloD 
tl'ritium by method RICH-RC-5031 
~ LCS, batch blank, sample, and sample duplicate results are within contractual requirements. 
I 

bamma Spatrvscopy 
ioanuna Scan by method RICH-RC-5017 
!'lbe LCS, batch blank, sample. and sample duplicate results are within contractual requirements. 
I 
I 

~ certify that this Certificate of Analysis ls in axnp)iaace with the SOW, both technically and for 
fc>mpleteness, for other thaD the conditions cldailed above. Release of the data cootained·in this 
1banl copy data package bas been authorized by the Laboratory Manager or a desipee, as verified 
!by tbe following signatUre. 
I 

~ 

1Rcvicwccl and approved: 

j..l:lioo.~~FZ=!WC..ZioDLL:51!.-
! 

/DougSw n 
i Project Manager 
I 

=-...:.:.~=-· .i ...... ::;;:-_--::..~ .. -.:.::_:~::-_;·.:..:::.:.:.:.:..:----==:::.··-···-··------·--.---~ :··· ··--·-··· ---···----·-----·-----C>---··------·------ ----~!M-'!tlfa.za:·: •.. 

• Analytical Data Package for verification sa~ pi~~ 004413 and o<J441 ~-soil :.-..... 
screening. (Continued) 



r 
~ 

• ~: FORM I . Date: 1112019& 

SAMPLE RESULTS 
~S" , m 

! ~ f 
LA& NAME: QUANTERRA, Ricbland 8DG: 11158 COl.LECTION DATI!: t01Z71H 7:50:0CI AM 

i'£ LAB SAMPLE 1D: at0!8401 REPORT N8R: 8517 RECBVED DATE: 1 OI2W88 10:30:10 ~ l- i 

0 
CUSITEJ: 004413 ORDERNBR: MATRIX: SOJL ... m 

) S'. 
~ ~ 

U1HDD :!':D) CCIUNTINII 10TALI!ARDR WEPOR'J MM. 'VIII .IIJQUOI' .Mill ~ 
~ ~ RHIULl' IIII'Gt(2tl) •u• IIDA UNIT YIELD RITIMDA I&STJCJn"EM. DA.'W ... .... • N~ 
- m DCC 

·~ 1.'1£i.O'l 2.4E..Ot s. t&E-0:2 pCIIg 81 .... (24.8) (7.3) un7111 2.0 G AIJIIoii\.IPEC IRICHIICSDt• ;<D 

0' 1.~ 1.8!-41 ..., 2.1E-01 2.32E4l pe¥g MJII'Io (47.) (8.- mn• 2.0 Q ALPHA-SPEC ftiCHRCSDt1 

< 1.oliiE+Oo 1.11..01 2.1!.01 tJieE.Gl pCUa 01.-. (eeJI) (U) 1tii7AI8 2.0 G ~c RICHRCS011 <D ..., 
3i U.zM 7.-.crt UE.CXZ 1.E-OI l.a:E42 fiCVI 21l.,.,. (<49.1) (1.3) unMI , .. Q· ALPHA.aPEC IRJCKrtaiD30 
Q 

~~-- 3.318!.-02 2.0E.ol 2.CE.crt 7.4!6E-QI pCUIQ 21.10. (4.4) (1.7) WUMIIIII t.t8 Gl AI.PtUraPEC IRICHRCSX!O -s· 
:::1 U4:l8 fJ..OISGt I.OE..ot UE.ot 7.fi5E.m pCltg 28.'712 .. (11~ (8.1) UIIUI ••• ca RICHRC!D» 
en m ll.57Eo01 UE-01 1.4&01 1.<ME-Q2 pCIIg -~ (87.2) ca.) 11/li-aB t.D Q ALPHA-SPEC IUCHACS1D 3 
"0 1.11CJS.G'2U ll.IE.OS UE.Q3 UCIE.OZ pCUg &\7ft. 0.22 o ... 1tll211 t.D Q AIJIHA.IPEC AICN\CS010 iD en 8.18E-02.U I..QE..Q2 a.ae.az 8.71EAR pCIIf NM. GAl (U) ttl'l31!88 31.8 G GMIMA. RICHRC15017 
0 

t IS.7SE-GZU 4.DE-CR 4.CII!.Q2 e.18154Z pelfiJ MIA D.QI 0.1-4 nnse 17.1 0 CWM\ R.ICHRC5011 

..... asa:.azu UE..C I.II!.Q2 w lii.58E-G:Z ,cu. NfA -0.57 .O.fl'l UI"IMle 37.1 0 CMMIM RICHRC50l7 

m coeD 9.318E.CZU UE.C:Z 5.$02 ~ peu, MIA -0.23 4.-t 11113118 31.8 0 CMIN' RtcHRC50'17 :::1 a. :ca.tS7 9.S2£.CZU $.3E-(R UE-02 e.1as.o2 ,cug NIA. G.8l (t.7) 111131111 37.1 G GMtM RICHRCS017 

~ 
I 

i Mr.tiO 2.eEtOI 1.2E.4 3.2EtGO 8.CJISE.OI petlg NIA (31. (a.A) urt31118 31.1 G GMIIM RICHRCS017 
! ..... 'ltA.oZIJ 8.:z:E.OS t.IE-ot I.IE-OI 2.-GJ.Ot pCilg NfA (11) (5.1) 11f1!1111 su 0 GMNA RICifRCI!!Ot7 0) 

en 
S.etl!.qz 1JIE-02 2.4!-0Z 3.3CE..QI2 pCIIg II. 1ft (1.1) (2.l'J 11JMI 100.17 G t.JC RtCHRCD7 Q. 

~-~ .... -~·· .... ···- --··· ···--···· -~·-·· ... -·- ...... ·- -----· .. ··--·--··-.. --·-··---·""-··""'·-- ----···· ··- --··---·-·· ........... ·-·-·-------·--·· ...... ___ ,, .. --...... . ... ,_ ....... -- ... _ .. __ ........ ··- ·~ 

Jl
" 

. 
' 

I 



• FORUI Dale: 11/2CW8 

:n~ 
SAMPLE RESULTS 

:"> 
iet :o-s, LAB NAME: QUANTERRA. Rlchlalad 800: 1:1159. COI.l.EC110N DA'IE: 1at271917:3S:GO AM :J -· s· Q ' :::»-· LAB 8.AIIIPLE 10: 11058402 REPORTNBR: 11517 RECEIVED DATE: 1Gf2MI10:'30:00 AM 

0 
-m CLIENT_,: 004418 ORDERNBR: MA'TRIX: SOL :":>&) 

g"'' 
::!:D) 

CDUNIIIIG 'RJTM. EfUII)a IIIEPORJ' ANILY'UI aLICIUDT M.Q ....... MI11KMt 
::J~ 
c: m ftESULT EIUICIRCJ .. (:I~ .. I.N'I' YBD IUT.IIID\ RllJCIITERR DA.TI! IIU .... • IUIIER 
CD(Q 
9:m 1S7EtC!D 3.GE.OI 5.t1Er0\ a.1E-02 pCio4a 87~ '(17.1) (11..8) 11117,88 2.0 G RICHRCSDU 

0' ftt.Q30 t.81E...ae 2.0E.Q1 2JIE.01 2JMII!i.G2 pQg 17.~ (!&!) i&) 1111.,. 2.0 Q M..PMA..aPEC RICHRCS11 ~ 

< 4.04E.gG 3.:E-OI 8-Sf!,.O't 2$1E..QZ pCI9 (12.7) CD 'IH4:SI2 17JIOII, (1eD.I) ttfl7- 2.0 G A~C RtCHRCSMt 
~' 

~~~ 1.14E..OO t.JE.OI 2.2£.01 3.e4E.Q2 pCVg 2:3.S* ~.3) tul 11t1MNI 2.0 e Al.fltfi\.IPEe RJCMRCIDSO 

- u.zJS 5.336412 32E..Q2 J.3E.OZ 3.aE-QZ pCI/g ».ao• (U) (U) 1111- 2.0 CJ M.PHA.8PEC RICHRC!PI30 o· 
::J 

U43B l.cm!4CIO 1.3E.01 2. tl!-01 aGE-G2 pCIIJI 2'31iOIJI. en (.!5.) fl.2J 1111MI8 2.0 G ALPtMro8PEC RICHftC(!01.10 

m 
2.34&..00 1.760\ 2.7f..Q1 I.OIE.OS pCfl 71.211* (280.5} (14.) Ul12llill UH RICHRCSJIO 

~~ 
G 

i= 
t.G.4'2 1.3E.OZ 1.-.o:a 1.CZE.QZ pQ'g 78.20'11 (1.) (1.1) t111311a un G ALPHAo8fii!C RICHRCSOtO 

1J.31£.G::a1 s.te.az UE.OZ 8.3E02. pCUg WA ·(1.1) -(1.B) 1111- 31.2 G QAMIM RICHRC$017 

1.1E..Q2J 4.1E-«Z 4.1E-G2 7.11E.42 pCIV NIA 0.4 O.M ttn4181 ».2 G ........ RK:HRCI017 

(JJ I 81-aJCN U.OCIE.0·1U 7.1E-02 7.1E-02 1.DDE-01 pCUg NrA 0.28 0..4 1111418 • .2 Q GAMMA RICHRCS017 
m 

CO«) ~t.ME-G!ZIJ <4.1E41 4.86-02 8.4!11E.O:Z pCifl WA o.2tl 0Ji1 111'\ ... a2 G GMM\ RICHRCS017 ::J 
a. 
0 C8·1S7 O.e1E.oau S.SE-02 US-CQ U1 E-02 pCIIg NIA o.e 0.113 11114181 38.2 0 GMIIIAA RICHRC5017 

t K4 1JIE .. m 2.4e.aJ 2.<4!..00 7.7E.ot pCVg NfA (22.8) (7 ... ) 1t/141181 31.2 G CMIIIM RICHRCI017 
~ 

m Moaall ~.-~~ 1.l!IE.01 UE-ot 2.2IEoOt pCUJ NlA (2.8) {4.) Hn4'a 31.2 0 QAMM\ RICHRCSDt7 
en 
9. ' l'hVM UIE-CII.I IJIE.Ol 2.31!.0Z UDE-02 pC .... R1~ 0.71 (HI) 1~ 'HD.12 G I.8C ADtRCICD7 

' .. ~ l!D t -- -·· ---- ··---· ----....... --..... -·. ·- ... ,_,. ...................... -- ...... ____ . ·- .. ·--.. --. -· -· ..... -- -··-· -··-.. ·- ··~ .................... .-. .. . . .. . . . ~~ .... ·-

I 
i 



• 

...... 
m 
en 
2. 

FORM 11 .,..~ 11120188 

DUPUCATE RESULTS 

LMMAME.~ GUANl'ERRA. Richland SDG: 11t51 COLLECTION DATE: 11127188 7:50:00 AM 

UU!1 SA IDIORIG ID: 01056401 I 8105&i01 REPORT N8R: 85117 RECEIVED DATE: 1112819810:3o:OO AM 

CUENTID: 1104413 ORDERNBR: MA11RIX: SOIL 

f:EBULT 
CCUITIIG TOTAL ERROR 

I!MIDRCisJ 
··~ 

MPORT CIRIG ..... UNIT 'YI!1D N!IUL.T RIID 
ANALV. NJQUO'I' N..Q DITIII:I'CIR MlmiCID 

DATI! ... UNnr D --I.IIE-01 U£.01 1.41!-01 U7E.m pCfg :nt.ISQII. II.S1Eo01 2.0ft 1111~ t.CXl Cl AIJIHA.SPEC RICHRC!D10 

l,uDit«) -~ eAioCD s . ..eroa 1.1CE.OZ perg ..... .&21E.o3 5DJJIMio 111t7118 1.02 G lt.L..PHMIPEC RICHRCIIMD 

.MI-M1 &.44E.o2U S.1&CII 6.1E-02 8.44:-G2 pCrg WA 7JIIE..GZ SS7.lft tt/1 .... 37.1 Q CWIIM RICHRC!DI7 

W407 B.231!..cRU 3.7M2 3.7E-D2 6.23E.-42 pCig NIA I!USSE-OS «i8..29S 11114111 37.1 0 GAMMA RICH.Ree017 

IW1GM I.<IIGECU s.ee..oz UE-02 9AI£.42 pCvtJ NIA 4.-.ckl tl3.72'1o Ult4118 'Sill G CWMl RICHRC&M7 

co.- 9.411E-GZU I.JS.CIZ 5.56-02 ll.-E.Q2 ~ MIA -2.111&QJ I&. SM. 11114111 37.11 G GAMMA RlCHRC15017 

ca-11l e.~ I5.EQ2, S.OE-02 8.4&-o2 pCCtg NIA G.\E-02 51.7'1'1. ,..,...... 37.1 G GAIM\ RICHRCID17 

"-40 2.ZIE.t01 2.7E+OD 2.7£•00 7.5.2E.ol pCifg NlA 28E+O't 2iD27' 11114111 'S/.1 G CWM\ RICHROSO'I7 

RArm a33E.(n 2.06-01 2.0Er01 2.310E.01 A HIA 8.&-G'I 1Q.4ft 11,..,. 37.t G GMIIM · RICHRaD17 

of RaiUIII: ~ 

----- ....... _ ····-·-·· .. -··-· .... ·-··-·---·-------·-· ·- ... _,,. ........... ___ .. --- .. -- ..... - .. -·--·--·····--~--"····-·-·'0 ~-·--· -------· "··-··--··· -···--·- ........................ . 
I r-
! 



• 

,~, 

~ ~ I .. D-
~- ~ LM NAME: QtJANTERRA. Richland 

~ ~ [ LA88AID40IUG;ID: 01065402 I 81056402 

- ~ I CIJENT ID~ 004416 :->o; 
5-o 
~Q) 

:::J~ c Q) 
CD<C 
9:co 

0' ..., 
< 
<D ..., 
3; 

~ -cr 
:::::1 
(I) 
Q) 

3 
"0 
CD 
(I) 

0 

t ...... 
w 
Q) 
:::::1 
~ 

0 

t ...... 
<n 
(I) 

Q. 

U.ZM 

. LI-Zii 

~ 

afllealb: 

RESULT 
I 

423E..OO 

1.87£~ 

UOE..00 

1.11E-tCIO 

1.3DE-CII2 

t.CISE.OO 

[] 

COIIInD TOTAL DROit 
I!RAalltl-a th~ 

s.2-01 

2.2E-QI 

,_ .... 
I.E-02 

t.IE-02 ...... 

IIAE-o1 

3.4E-Ot 

8.8E-Ot 

1.8£-0t 

1.7E-02 

1.6E-Ot 

FORM It 

DUPLICATE RESULTS 

IDG: 11159 

REPORT N8R: 8517 

ORDERNBR: 

AEPORT ORIG 'III»A UNIT WI!LD RI!IULT RPD 

G.CI8E.Q2 pCIIg II2.CIN 3SE+CID IS.&R. 

U1E-O:i pCUa ~ t.81E+CD 2».36 

1.11E42 pC¥g IZ.OC* o4.o.E4 10..1441 

1.9215-02 pQig 47.11a U.-4E.+CI) 2.&3~ 

1.1S1E.OZ pCijg 47..1CN 6.SE-m ..... 
1.31E.Q2 pCIIg 47..,. t.c.?EtGO ,...., 

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

Ddl: 11120188 

COLLEcnON DA1'E: 101%7108 7:55:00 AM 

RECEIVED DATE: 1012G1111 0:30:00 AM 

MATRIX: SOIL 

~,.. Al.JQUOf ALQ ... ,lOR lllmiiOD 
DATE •a UIIV' ID ..w..a 

11117118 Z.D 0 ALPttWPEC fUCHRCGtlt 

11117118 2.0 Q ALPtt.trBNC RICHRCS011 

111171111 2.D G ~ R1CHRC!Ot1 

1111 .. 2.0 0 M.PttWPEC RICHRCI5030 

111111111 2.0 0 Al.JIHA.aPEC RICHRC&Q30 

111'1 .. 2.0 G A~ RICMACSXSO 

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



I 

• I 
f 

FORM II 

BLANK RESULTS 

Dale: 11120198 

~ ~-

l.ABNAME: QUANTERRA, Rlcbllnd 8DG: 11159 ORDERNBR: 
CD m 
~~ 
3' ~ 
C-

O 
-m ~::=---~:::;--;:::~=-~~~;;~==~-=~~::::::~:::_ __________ ::~~~~::~~~---------------;'ii 
:::J"'O ~m r.::::---:~::~--~~~--~~--~~~~~~~~~~~~~~~~--~~~~~~~;_~~~::~~==~= 

LAB 8AIIIPLE.ID: .11056418 REPORTNBR: 8517 

COI.M'ING TDTALBIROR RI!PORT 
RPULT I!RRDR(s) ( ., ~ 

..,. 
V1!LD RSI'IUDI\ RIT.ICNl'EIW. 

MATRIX: SOIL 

ANM.V.S ,.,...,.. aQ DI!!"'B:Ial IIEIHOD 
DATI! IIIZE UIIT .. M.III8ER 

~~ 
!~ 
-'CD 

0' .., 
~ 
:::!. 
:!I 

~ -cr 
::l 

~ 
3 . 
"'I a>! 
rn I o. 

tl ...... ! 

il 
Ot 

t !. 

~f -· I 

UIE-02U UE.Q2 UE • .Q2 

'fH.a) 2.19E41J 1AE42 1.4!-GZ 

'fH.a 2.11DE.o2U t..2E.Q3 1.2E.o:J 

U4S4 1.88E.alU tA&Ol UE.OS 

ua 1.24E.QN 4.7Er03 4.~ 

u-m 1.11E.Q2U 1.2E..o3 82-03 

PU-238 2.10E.mu 2.4E-OS 2.5Ea 

2.IGE,.03U 2..E04 2.8E-04 

or--...: ID 

4J5tE-Crl f'C'i 72.80" O.aT 1122 11117a 2.0 G .AIJIHA.SP&C RJCHRCSOit 

2.18£..02 pC._, 72..8QII' 0.23 0.«1 t'U.7188 2.8 G AI.PHWPt!C RICHRC601' 
2.-.o2 ~~~ 'J2.fJOI, -G.CI2 . .0.& 11/17111 2.8 G AI..PtfMif"EC; RIC:lHftQI011 

1.eBE.QZ JICirll ..... •a aa 11111181 2.0 G ~ ltiCHRC!SO:IO 

1..24E-o2 pQIJ ~ G.11 G.2ll Ultllll 2.0 Q ~ RICHRC&OIO 

1.716-012 pCU; 38.!1) .. 1171 o.e ,,.., 2..0 G AI.PHMPEC .-ICHRCSIXIO 

2.80£..CD . PalO ... ..,.. G.at (1.t) tvt2181 tQ.D G AIJIIHA.aPEC RICMRCISOIO 

2.1DE.cD pQ\J ...... -0.07 ..0.71 ttltae 10.0 Q A\.PfM.SP£C RICHRc:IDIO 

t-····--·----·---··-· -- ·--·------·--·- ··-·------ ·-···--·-·---· ·--·--···---···-·--· .. ·--···---- .. ··-··---·· .. ----.. -·····-··---·-··-.. ·-· "-·-- .... _ 
I 



• o-.: 11120tea 

ORDERNBR: 

MATRIX: SOL 

ANALYSS AUQUOT AlA t!EIIC1'0R MeTitDD 
DA1II •• .-1' II IIMII!R 

t111 .. 112.0 0 CMIAIA IUCHRC:e0t7 

UI1MII G.D 0 GMiN\ RICIIICI!UI7 

1111 .. au 0 GAMMA RICtiRCtSOI7 

111\MII a.o G GAWM RJC'HRCSJI7 

1111 ... a.o 0 CMIM R~C~ff~Cem7 

ttiiMI8 62.0 G GAMY~' RICHRCSI'I7 

11111188 120 0 GAMMA .UCHRC&I:Jt7 

••·--•• •••••••- -··-"-- _,.,..,. .. ___ •••• -·-••» o -- ___ ,,.. ....... ••••••o.o ••- •••·-•a--•••"-•·---•• ,_,...,. .. ,,,.,.,_,,._,_, .. ,. ... _ • .,.._ ·--·-----•••••-·---·--··-••-•• - ,,_.,,.,.., ....... _,.. _____ • ,,.. •~•• "'"''••--------·- .Oo • •••o .. ,,, .. , .. _,. .. ,,, o o , .. _ 

). 
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SOIL ANALYSIS 
REPORT 

'1 '0 - I.. ) ·- lJ { (o 

p3oF Y 
(< { f'1 

FIELD SAMPLE ID: 004428 

LAB SAMPLE ID: ML8002ll 

FILE ID: MG20000S.SO 

PRIORITY: X 

. Follow up #4416 #1 
Date Received: 12/3/98 

Date COPY Long Count 

Radio nuclide Activity (pCi/g) MDA(pCi/g) MD-1 0438 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 3.45 800 
Th-232 (D) 0.55 0.06 130 

Pu-238 • 0.00 10.11 500 

Am-241 • 0.00 0.04 500 

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

L DOT 0.02 nCi/g Respirator 0.04 

L Respirator <1 indicates soil levels below limit. Instrument type: High Purity Gennanium 

Values> or= 1 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: 12/3/98 Counted By: 5801 Analyzed By: 5755 INITIALS 

... ·-- ···-····· ·······-·· ··---------- ----------.. ---~--- ------.:...r:..;;.:_ ______ -···---~----- --~--------·-- ------------- ----· ______ ..;....4 _,__. __ 

• Confirmatory Measurement Results for samples 004428 and 004429 



cation: 

SOIL ANALYSIS 
REPORT 

Collector: 

9~-L S ~ ot"J(p 
p~ t>F y 

Rtf'\ 

FffiLD SAMPLE ID: 004429 

LAB SAMPLE ID: ML800lll 

FILE ID: MG100193.SO 

. Follow up #4416 #2 

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

Radionuclide 

Co-60 
Cs-137 
Pb-210 

• 

Ra-226 

Ac-227 (D) • 

Th-230 

Th-232 (D) 

Pu-238 

Am-241 

Other Nuclides: 

• 

• 
• 

Activity (pCi/g) 

0.02 
0.04 
0.28 

1.13 

0.05 

0.36 

0.52 

2.46 

0.00 

Radionuclide Activity (pCi/g) 

L DOT 0.01 nCi/g 

~ 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. 

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

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



SOIL ANALYSIS 
REPORT 

Collector: 

FIELD SAMPLE ID: 004373 

LAB SAMPLE ID: ML800028 

FILE ID: MG100028.SO 

X 
Description \Location: 

. PRS304 Sample 1 
Date Received: 1 0/21i98 Date Collected: 

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

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 (pCilg) 

L DOT 002 nCilg 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 OOT 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 

---..&......·---:'· 

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



... 

SOIL ANALYSIS FIELD SAMPLE ID: 004374 

REPORT LAB SAMPLE ID: ML800029 

FILE ID: MG100029.SO 

PRIORITY: X. 

Description \Location: Collector: -5520 
. PRS304 Sample_ 2 

Date Received: 1 0/21198 Date Coilected: 

Radionuclide Activity (pCilg) MDA (pCilg) MD-1 0438 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 

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-I0438 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: 10/21/98 Counted By: 5801 Analyzed By: 5390 INITIALS ... 
-·~:~:-:~·--·;::;;~-: ........... -·. 

·- · ·· cz:- -~la · -,~· ., .. ··"'dl ;~~; -; -·--··_ -· ~- -·- .. -:,· .. .. :,... --~~---~-~---···· .. ,-. _.- .------ n ---............ --• 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: MG 1 OOOJO.SO 

PRIORITY: Y 

Description \Location: Collector: 5520 

. PRS304 Sample 3 
D2te Received: 10/21198 Date Coliected: 

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 

:E 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. 

: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: 10/21198 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: 004376 

REPORT LAB SAMPLE ID: ML800031 

FILE ID: MG10003l.SO 

PRIORITY: y 

Descriptinn\T .nt"atinn~ Collector: 15520 
. PRS304 Sample 4 

Date Received: 10/21/98 Date Collected: 

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

Arn-241 • 0.03 0.07 500 

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

L DOT 0.03 nCi/g 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: 10/21/98 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 lD: 004377 

REPORT LAB SAMPLE ID: ML800032 

FILE ID: MG100032.SO 

PRIORITY: X 

Description \Location: Collector: 5520 
. PRS304 Sample 5 

Date Received: 10/21/98 Date Collected: 

~ 

---

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

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 I 1.99 14.16 500 

Am-241 • 0.04 0.05 500 

Other Nuclides: 
Radionuclide Activity (pCilg) MDA MD-1 0438 Limit (pCilg) 

L DOT 0.02 nCilg L Respirator 0.05 

.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: 10/21/98 Counted By: 5801 Analyzed By: 5390 INITIALS 
.. ... -.. -· .. . . 

• ~-: .# '~.;.·-~~~ <-- -- -·· - .. ·~- .....----'---
-~-...,.., .... 

. .... ,:.,. .... · ... - --... 

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

REPORT LAB SAMPLE ID: HPG02798 

FILE ID: HPG02798 

PRIORITY: X 

Description \Location: Collector: -5520 
PRS304-west verification 

Initial count 14.4k sec. count Date Received: 1 0/27/98 Date Collected: 

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

Co-60 I 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 I 0.01 0.05 500 

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

L DOT 0.06 nCi/g L Respirator 0.12 

2: 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. 

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: 5801 Analyzed By: 6086 INITIALS 

• 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: -. 5520 
PRS304-west verification 

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

-

Radionuclide Activity (pCilg) MDA(pCilg) MD-10438 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 (pCilg) MDA MD-1 0438 Limit (pCilg) 

L: DOT 0.04 nCilg L: Respirator 0.10 

I :E 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. 

: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: 5890 Analyzed By: 6086 INITIALS 
. ~···- _·;. ~-- ..... -. .:.: ...... _ .. ___ ....... ·-:·-·· 
- ... ... ·---------
• Soil screening measurement results for verification samples 004373 through 

004377 and 004413 and 004416. (Continued) 
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