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GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE : 
BO9904-TMA-644 (923-E418 TMA644W.UP2) 
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MEMORANDUlvf~i' .. ~~\ 
f -. . t\.\.. \ '. , ..... , ~ . ·, 

~ ~, 
TO: 

)~ . ~ 
200-UP-2 Project QA Record '. -~! ~.March 18, 1994 

\ J , : 

. -- ::i',' 
Christina Jensen, Golder Associates Inc.~ ·\ ?! ,':, . ._.~~-~ / FR: 

RE: 
. ' :.: :'. . :_;,;, 

GENERAL CHEMISTRY DATA VALIDATION SUMMAR'Y"FOR-
DATA PACKAGE B09904-TMA-644 (923-E418 TMA644W.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B09904-TMA-644 prepared 
by the Thermo Analytical laboratory. The samples validated along with the analyses reported 
and the methods of analysis are provided ih the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

B09DPO 11JOSJ}3 SOIL SEE NOTE 1 
B09904 10/29/;13 SOIL SEE NOTE2 
B09905 llA)lf.13 SOIL SEE NOTE2 
809906 ll.,{)l/93 SOIL SEE NOTE2 
309907 11AJ219l SOIL SEE NOTE 2 
B09908 ll/02/93 SOIL SEE NOTE2 

Notes: 

1. The sample was analyzed for nitrate+nitrite and anions (chloride, fluoride and 
sulfate). 

2. The samples were analyzed for nitrate+nitrite only. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a) 
and validation procedures (WHC 1993b). Attachments 1 through 5 provide the following 
information as indicated below: 

~ 

Attachment 1. Glossary of Data Reporting Qualifiers - , 
Attachment 2. Sumrnarv of Data Qualifications J ) 

Attachment 3. Qualified Data Summary and Annotated Laboratory Repofu' 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES . - _ _.-. - . - , --
Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met with the exception of the deficiencies identified 
below. 
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Data Package ID: B09904-TMA-644 Analysis: GENERAL CHEMISTRY 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met for all sample results as specified in the 
reference analytical method. 

Completeness. The data package was complete for all requested analyses. A total of six 
samples were validated in this data package with a total of 9 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent which meets normal 
work plan objectives of 90 percent. Two sets of nitrate/nitrite data were submitted in this 
data package and were validated together (see telecon in Attachment 5). 

MAJOR DEFICIENCIES 

No major deficiencies were identified during data validation which required qualification of 
data as unusable. 

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data. 

Matrix Spike Recovery 

• The matrix spike recovery was unacceptable for nitrate+nitrite associated with 
sample B09DP0. Attachment 2 provides a summary of the data qualification 
applied. 

Correlation Coefficient 

• The correlation coefficient (r) for the initial calibration of nitrate+nitrite 
associated with sample B09DP0 was unacceptable. Attachment 2 provides a 
summary of the data qualification applied. 

REFERENCES 

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data 
Validation, Task Order S-94-18, December 14, 1993, Purchase Order M073750. Westinghouse 
Hanford Company, Richland, Washington. 

WHC 1993b, Data Validation Procedures for Chemical Analyses, WHC-SD-EN -SPP-002, Rev. 
2., 1993. Westinghouse Hanford Company, Richland, Washington. 
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Attachment 1 

Glossary of Data Reporting Qualifiers 
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the constituent was analyzed for and detected. The concentration reported 
is less than the contract required detection limit (CRDL) but greater than the 
instrument detection limit (IDL). The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample detection limit corrected for aliquot size, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not. detected. Due to a minor quality 
control deficiency identified during data validation: the concentration may not 
accurately reflect the sample detection limit The associated data have been qualified 
as estimated but should be considered usable for decision making purposes. 

BJ - Indicates the constituent was analyzed for and detected at a concentration less than 
the contract required detection limit (CRDL) but greater than the instrument detection 
limit (IDL). Due to a minor quality control deficiency identified during data validation 
the associated data have been qualified as estimated, but should be considered usable 
for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

UR- Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

-00 -
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Attachment 2 

Summary of Data Qualifications 
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WHC-SD-EN-SPP-002, Rev. 2 

DATA QUALIFICATION SUMMARY 
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. ; IJA,vU,vv ?,!t'-1/q<..1 
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Attachment 3 

Qualified Data Summary and Annotated Laboratory Reports 
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Validated Data SL111nary, Data Package: B09904 -THA-644 

Sao~ B09904 
Date 10-29-93 

Location - --
Depth - --
Type - - -

Coo111cnts ---
Parameter Uni ts Result Q 

CIILORIDE MG/KG ---
FLUORIDE MG/KG ---

SULFATE MG/KG ---
NITRATE~IU TRI TE MG -ll/K 68.700 

B09905 
11-1-93 

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

Result Q 

---
---
--· 

106.000 

9'H 3225.0647 

B09906 B09907 B09908 B090PO 
11-1-93 11 -2-93 11-2-93 11-5-93 

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

Result Q Result Q Result Q Result Q 

--- --- --- 9.500 
--- --- --- 1.900 
. . - -. - . -. 14.000 

197.000 15.300 12.100 11.400 J 
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Page 2 Sit i rner&Sher-, REPORT \lorlt Order# SJ-11-126 
Received: 11/11/93 

SAMPLE ID .,.,B09D=c:...PO.,,____,.~~-----_g._ 
N ITR_S. __ ..:..11.:..:•a.a.4 

mg N/lcg 
-s 

I SAMPLE ID .=.B090~..:..P=OO,___ ______ _ 

I 
.I ./"' 
I NITR_S 7.79 j 
I mg N/lcg 

Results by ~le 

SAMPLE # 01 FRACTIONS: :.:A ______________ _ 

Date & Time Collected ... 1~1/._05 ...... ( .... 93 ___ _ Category ~SO==I~L,__ __ _ 

SAMPLE# 01 FRACTIONS: ;:;.B ______________ _ 

Date & Time Collected ... 1~1(._05 ...... ( .... 93 ___ _ Category ~SO ..... IL;:;._ __ _ 

! _______________________________ _ 

I SAMPLE ID ~e ... 090 ........ PO ___ s ______ _ 

I 
I 
I 
I 
I 

NITR_S_-=25 ........ 4 ~°1jt4{'1J 
mg N/lcg" o 't-f1 

1 

SAMPLE ID :L:CS::,S:.._ ________ _ 

N ITR_ S ____ 2a...• .... 06= 

mg N/L 

SAMPLE# Q! FRACTIONS: .::::C ______________ _ 

Date & Time Collected .. 1~1{._05~(~93 ___ _ Category =SO=I:L ___ _ 

SAMPLE# 02 FRACTIONS::.:-'--------------­

Date & Time Collected not specified Category ~so ..... I""'L ___ _ 

Thermo Analytical Inc. 

This report is rendered upon a.II of the following condiuoru: Skinner & Shemun Uboratorics. lnc . , retains u,1.nersn1p of 1h;s r.:ron until .isso..: i;ned su[lmmc..i 
invoice 1s sattsfic:d . Ex.pen wnncss services UWI be ava1 l1blc 1n conJunctton " 'Ith this rcpon only 1f prior nou1ic.1uon or 1h1s C"<'tenual rcuu1rcmc:nt 14J> m.idi: 
and acc:q,ted, before the analysis. CJicnl will be rcspc>nJible for Skinner&: Sherm.an cos1s and consulung tees 1f our services .:ire required by subpoena or 0c ner"' i..:­
in legal ~•ngs. Tol&J liability is limited to the invotce amount The results listed refer only m tested samples and appil .:.Jbil! parameters . Sampics arc no1 
analyud 1n accordance with New York SU.te protocol unless indicated. Produet endorsement is ncuhcr inierred nor 1mpi1ed . S"-1nner & Shcmun Ubor:uonc11 . 
Inc •• will exerci.Je due diligence but will noc be raponsiblc for lost or destroyed umptes or evidence unless client makes approon3.tc insurance covcr.1!c arr3Jl~c · 
menrs. Samples are held for thiny days following issuance o( rq,an. Samples will be siored •• clic:n1·s expense. ,f au1honzed in wri_ling. 

Skinner & Sherman Laboratories Inc. JOO Second Avenue, P.O. Box 521, Waltham. Massachusetts 02254-0521 (617) 890-7200 
1-Rflfl_/11 IIR ~~, f:4Ylf:.17 ) R0fl_~R1n 
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Page 2 Skirner,SheMllln REPORT York Order I S3·11·106 

Received: 11/09/93 

SAMPLE ID ::B.:::.09904~~-------

NITR_S. __ 68=.""-7 

mg N/lcg 

SAMPLE ID 809904 Oup. 

NITR_S __ 6=5 .......... 9 
mg N/lcg 

SAMPLE ID 809904 Spike 

IIITR_S 88.0 

mg N/kg 

SAMPLE I D ""B09905"'a...;..;:=---------

IIITR_S. ___ 1:..=06::c 

mg N/lcg 

SAMPLE ID "'8""09906"-'-'=---------

NITR_S ___ 1 ___ 9 ___ 7 

mg N/kg 

SAMPLE ID "'8"'"0990'----""'7 _______ _ 

NITR_S. __ -"15:a.:·=3 

mg N/kg 

Results by Sallple 

SAMPLE# Ql FRACTIONS: :.!A ______________ _ 

Oate & Ti me Co ll ec ted ..a.1=.0(...,29::.::. "'"{.aa93=----- Ca t egory ~SO=l~l ....... __ _ 

SAMPLE# 01 FRACTIONS: ::B ______________ _ 

Date & Time Collected ..a.10:::,(...,29~/..:.;93=----- Category ~SO=I~l'-----

SAMPLE# Ql FRACTIONS: .::C _______________ _ 

Date & Time Collected ..a.1=.0{...,29~{.aa93=----- Category ~SO""""l~l ___ _ 

SAMPLE # 02 FRACTIONS: :.:A _______________ _ 

O ate & T i me Col l ec ted ..a.1..:.1L.{0=.1.,_./c..;93=. ___ _ Category ~SO-=l.::L ___ _ 

SAMPLE# 03 FRACTIONS : ::,A ______________ _ 

Date & Time Collected ..;.11.,_.[c.::0:....:1.,_/..:.;93:,_ __ _ Category so~='l~---

SAMPLE# 04 FRACTIONS: :.:A ______________ _ 

Date & Time Col l ected "'1..;.1._/0"'2""/'"'9;.::3'----- Ca t ego ry -"SO=l~L ___ _ 
I 
I 
I 
I 
I 

--------------------------------1 
SAMPLE I D ~B ..... 09908'---'------------

IIITR_S. __ .,:.:12:.:.'-""1 
mg N/kg 

SAMPLE# .Qi FRACTIONS: :.:A _______________ _ 

Date & Ti me Co ll ected .:..1..:.11(...a0;.::2.._/..:.;93:,_ __ _ Ca t egory ~SO=IL;.. __ _ 

-010 

Thermo Analytical Inc. 

This rcpon is rendered upon all or the following condi1ions: Sbnncr & Sherman L..1bora1oncs. Inc . . rct31ns O""'ncrsh10 of 1h1s rc pctn un11 l J~~ M:1a. 11!d suom,ued 
invoice 1s sausticd . E,cpen witness scniaccs stall be 1v11lablc in con1unct1on wnh thlS rcpon C'l nly ,f pn or noufic3t1on of 1h1s potc nu:i l requirement was m.iae 
a.no accepted, before the analysis. Cl ient wall be responsible for Skinner & Sherman costs and consulting fees if our scrv u:c s are rcau1 rcd by "uopocna or 01hc:r\lr, •~e 
in legal proceedings . TOW liab11iry is limi1ed to U\c invoice amount . The results listed re fer only to tested ~ mplcs and ilpphc;ible parameters . Samples arc 001 
analyzed in accore1ancc w1lh New York 5'&&.c protocol unless indicated . Product codorsement is ncuhcr inferred nor implied. Skinner & Sherman Laborn1oncs. 
Inc ., will exercise due diligence but will nio1 be responsible for losr or destroyed .amplcs or c,ridencc unless chcnt makes appropnatc insurance covcr•!C arrange• 
menu. Samples arc held for thirty day• following is51W1CC of report. Samples will be 510rcd as cl ien1·, expense. 1f authonzed in ,.-nung. 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P.O. Box 521, Waltham, Massach usetts 02254-0521 (617/ 890-7200 
.. o,,n ", "' o -rc:e-r C A v l t:17\ onn :,oo-:> 



TMA Inc. RBPORT 
Resul.ts by Sample Received: 11/10/93 

SAMPLE ID :B~0~9=D~P~O _________ _ FRACTION 01G TEST CODE WCCLPS 

000.00D 
Work Order# A3-11-043 

NAME Anions in Solids 

Date & Time Collected =1=1~/0~5~/~9~3=------ Category 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT UNITS LIMIT 

Chloride 300.0 9 . 5 mg/kg 2 . 0 

Fluoride 300.0 1. 9 mg/kg 1.0 

Sulfate 300 . 0 14 mg/kg 1 0 

FORM I 

-- 0 11 



Attachment 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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GENERAL CHEMISTRY RESULTS 

CASE NO . 11-043 

Soil Sample# 

B09DP0 

CASE NARRATIVE 

Samp 1 e B09DP0 (A3- ll-043-01G. 0lI Dup) did not 
exhibit homogeneity. Therefore. the Relative 
Percent Difference for Ch 1 ori de was 33. 3% and 
30 .3% for Sulfate . The sample . duplicate. and 
matrix spike was reanalyzed within holding time. 
The second ana l ysis also exh ibited the same 
inhomogeneity. The second analysis has been 
i ncl uded only to demonstrate t he matrix effects 
on the analytes concentrat i on . 

No other probl ems were encountered during samol e 
anal ysis . All QC results were acceptable. 

;)/~ . ./ ~'7' 

Maureen Parrish 

-~ 

-- 0 1 .3 



Page 5 Skirner&Sher..... REP<RT York Order# SJ-11-106 

Received: 11/09/93 Test Methodology 

TEST CODE~ NAME Nitrate/Nitrite in Soils 

The saq>le was extracted with deionized water and analyzed in accordance with" 
Method for Chemical Analysis of Water and Wastes EPA-600/4-79-020, March 1979, 
Method 353.2 (modified) 

Thermo Analytical Inc. 

!his rcpon n _ rendered upan all or the following conditions : Skinner & Shcnnan Llboratoncs. Inc . , retains i:i v.ncrsh1p of 1his rcpon un11l ass.x1a1cd submmcci 
invoice ts sausticd. Expen wnncss services shall be available in conJuncuon wuh this rcpon only 1f pnor noufo;3uon iJf 1h1s poccn11al requirement w.is mace 
and accepted. before the analy11s. Client will be respons.&blc for Skinner & Shenn:in costs and consulting ices 1f our scr.·1ccs arc required by suopocna or ochcr-.qse 
in legal proccecbngs. TOW liability is limited to the 1nv01CC amounl. The results li sted rcicr only to tcstco samples and apphC3blc paramc1crs . Samples uc nOI 
analyzed in accordance wilh New York State protocol un&css indicalCd. Product endorsement ,s ncuhcr int~rred nor implied. Sk.iMer & Sherman Laboraioncs. 
Inc . • will exercise due diligence but will not be rcspons.ible for lose or destroyed umple.s or cvtdcncc unless cl ient makes appropnaLC insurance coven~ arrange­
ments. Samples &n: held for lhiny day• following IUUUla: oi rq,on. S&mples will be stored &I cheot"s expense. if authonzed ,n .. -r111ng . 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P.O. Box 521, Waltham, Massachusetts 02254-0527 (677) 890-7200 
, OfV'I lfl ~D 'TC'C"T C~Vlh17\ DOf'I j00~ 
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Page 4 SkirYler,She~ REPORT York Order# sJ-11-126 

Received: 11/11/93 Test Methodology 

TEST COOE ~ NAME Nitrate/Nitrite in Soils 

The sa~le was extracted with deionized water and analyzed in accordance with 
Method for Chemical Analysis of Water and Wastes EPA-600/4-79-020, March 1979, 
Method 353.2 (modified) 

Thenno Analytical Inc. 

!his repon is rendered upan all of the following conditions : Skinner & Sherman Labor.Hones. (nc . . retains ownership or 1h1s repon unul JS!,,(Kl:ltcd i ubm111:.: 
1nvo1cc 1s sausfi~ . Expcn wnncss servtees shall be avai lable 1n con1unct1on v.•uh th is rcpon onl:,, 1f pnor nouficauon of 1h1s Dlltcnu:,,I reouircmcnt "'"as r.~.:c 
and acccptcd. before the analysis . Client will be responsible for Skinner&. Sherman costs and consulllng ices 1f our services arc reou1rco by suopocna or otncr"' t): 
in legal proceedings. TOW liability ts limilcd to the inv01cc amount . The results listed refer only co tcMcd samples and apphc3bJe ;:,3nmcter!i . S3mples arc ~01 
ana.lyzc:d in accordance wuh New York SWe protocol unless indicated. Product cndoncmenl is nenl\cr 1ritCrred nor implied . Skinner&. Sherman Lahon.rone~. 
Inc .. will Cl.eTCISC due diligence bul will noc. be responsible for lost or destroyed samples or evidence unless client nukes lppropnate insurance coven~e a rr:inl.! e · 
mmu. Samples are held for thirty days follow,rig issuance of rq,on . Samples will be stored &1 client ·• expense, if authonzea ,n wnung. 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P. 0. Box 521, Waltham, Massachusetts 022 54-0521 (617) 890-7 20~ 
1 _1mri_,1 , 11 t? r,:,T r:tJ Y r~171 Ron_ :u:un 



Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
Company Contact L E ROGERS 
Project Designation/Sampling Locations ~2:..aO--=O'----=Ua..:.P_---=2=-----­

lce Chest No. ~L--:::,S'=:, 
Bill of Lading/Airbij-j,jof '25\~0\E)~'5 \ 
Method of Shipment ~R~iicfi$ AIR SERVICE 
Shipped to _ _,Tc.:..M..:.:.A..:..,_ __________ _ 

Possible Sample Hazards/Remarks Keep S amp 1 es at 4C (SOIL) 
Sample Identification 

1) 

J3~o~ 

Telephone ""3-'-7-=6_--'-7-=6-=-9-=0 ___ _ 

Collection Date \O-~S.-5.~ 
Field Logbook No. EFL-1091 

Of ts i te Property No.\u?ft-0:<!\:1':B.-'-\\ 
. I 

....-r:,2Sml P/G:Anions N02,N03 (EPA 353.2) 
.)-;-1000ml P/G:Gross beta (EP-10), Total Uraniun (EA-01C) U-235,U-234,U-238 (EP-70, EP-7i, EP·S),Tc-99 (RC - 24, RC-604) 

1, 125ml P/G:Anions N02,N03 (EPA 353.2) 
1, 1000ml P/G:Gross beta (EP-10), Total Uraniun (EA·01C) 

Field Transfer of Custody 

Relinquished by: 

Relinquished by: 

Disposal Method: 

Corm1ents: 

A-6000 -407 (12/90) (EF) ~EF061 
Chain of Custody 

.. 
Chain of Possession 

Received by: 

Received by : 

Recei ved by: 

Final Sample Dis os iti on 

Disposed by: 

Date/Time: 

//-9 -93 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 



Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
Company Contact L E ROGERS 
Project Designation/Sampling Locations =2-=-0-=-o_-..cu .... P_---'2"-----­

lce Chest No. ~L.:"35~ 
Bill of Lading/Airbj]_J~No. 'd-5 \ C\O\O~ \ 
Hethod of Shipnent v:o.vE~PlfcTI-r AIR SERVICE 

Shipped to _...:.T.:..Ma.:.A..:.------------
Possible sample Hazards/Remarks Keep samples at 4C (SOIL) 

Sample Ident ifi cation 
1) 

13D8\9_05 
-'f, 125ml P/G:Anions N02,N03 (EPA 353.2) 

Telephone =3"-7-=-6_-.:--7.=.6.::;..90..:;._ ___ _ 

Collection Date \ \-\-C\ 3 
Field Logbook No. EFL-1091 

Offsite Property No . ~-<9-a::cB,-'-\\ 

.-4-, 1000ml P/G:Gross beta (EP-10), Total Uraniun (EA·01C) U-235,U·234,U·238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

Relinquished by: 

Relinquished by: 

Disposal Hethod: 

Co111T1ents: 

A-6000-407 (12/90) (EF) ~EF061 
Chain of Custody 

Chain of Possession 

Received by: 

Received by: 

Received by: 

Final Sample Disoosition 

Disposed by: 

(Sign and Print Names) 

Date/Time: 

//-9-93 
Date/Time: 

Date/T ime: 

Date/Time: 

Date/Time: 

'"'01 7 



Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
Company Contact L E ROGERS 
Project Designation/Sampling Locations ~2...::0..:::0c...-..:::U:..:.P_-...,2"-----­

lce Chest No. a/Y\b- 3t$'.:) 
Bill of Lading/Airbil ~ cH:!>•'t-, ~\C\.D\ 0~ \ 
Method of Shipment OVERPHGIFf= AIR SERVICE · 
Shipped to _ _,T..,_M,.,_A.,__ __________ _ 

Telephone .:3..:..7...::6_-..:..7...::6...::9...::0'--c __ _ 

Collection Date \ ...;.\_-_\_.,-_q-L:.3=:.... _____ _ 

Field Logbook No. EFL-1091 

Offsite Property No.t..u:\4-Q-ar}3-L( 

Possible sample Hazards/Remarks Keep samples at 4C (SOIL) i,.::ot-:JE. ~'O,EI) 
Sample Identification 

1) ~~06 
-t";12Sml P/G:Anions N02,N03 (EPA 353.2) 

~OOOml P/G:Gross beta (EP-10), Total Uranium (EA·01C) U·235,U·234,U-238 (EP-70, EP-71, EP-5),ic-99 (RC-24, RC · 604) 

353.2) 
P/G:Gross beta (EP-10), Total Uran1 (EP-70, EP-71, EP·S) , Tc-99 (RC-24, RC-604) 

1, 125ml P/G:Anions N02,N03 (EPA 353.2) 
1, 1000ml P/G:Gross beta (EP-10), Total Uranium (EA·01C) U·235,U·234,U·238 (EP-70, 

Relinquished by: 

Relinquished by: 

Disposal Method: 

Corrments: 

A-6000 -407 (12/90) {EF) ~EF061 
Chnin of Custody 

·' 

Chain of Possession 

Received by: 

Received by: 

Final Samele Disoosition 

, ·Disposed by: 

(Sign and Print Names) 

Date/Time: 

//-9-93 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 



Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form lni ti a tor -!:L~E=--R:.!O=G..,,E""R,::S:,_. _____________ _ 

C~any Contact __!:L:-=E:......!.R~O~G!..!:E:.!.R!.!:S~------------ Telephone 376-7690 
Pro ject Designation/Sampling Locations ~2'-"0--'0'----'U'-'P_---'2"--___ _ Collection Date \ l-':)...-'\~ 
Ice Chest No. :;::;11\L- :::,s;;s Field Logbook No. EFL-1091 

Bill of Lading/Airbil~,,-?:5f~0\0~'5 \ 

Method of Shipment -e~)udG+ff AIR SERVICE 
Offsite Property No.uJ31:-0::QQ'B-lf-{ 

Shipped to __ T..:..M.:.:.A.:.-__________ _ 

Possible Sample Hazards/Remarks Keep samp 1 es at 4C ( so IL 
Sample Identification 

1) a:::A.~07 
.....-r,-125ml P/G:Anions N02,N03 (EPA 353.2) 

...-r,1ooom1 P/G:Gross beta (EP-10), Total Uranium (EA·01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

60\~ 
.-1;°125ml P/G:Anions N02,N03 (EPA 353.2) 

-r,1000ml P/G:Gross beta (EP·10), Total Uranium (EA·01C) U·235,U·234,U·238 (EP-70, EP-71, EP·5),Tc· 99 (RC-24, RC·604) 

Relinquished by: 

Relinqui shed by: 

Relinquished by: 

Disposal Method: 

Conments: 

A· 6000·407 (12/90) (EF} UEF061 . 
Chain of Custody 

Received by: 

Received by: 

Received by: 

Final Sample Dis osition 

Disposed by: 

Date/Time: 

//-9-93 JIJ./S° 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

- 0 1 9 



BDooo;;ctr 
Westinghouse 
Hanford Company 

I CHAIN OF CUSTODY 

·Custody Form, Initiator _.:::La-..::E=--=R'-'-0=-G=E.:.;Ra.=S,,_ _____________ _ 
Company Contact L E ROGERS Telephone ___ 3 ___ 7 ___ 6_-___ 7 ___ 6"'"9"'"0 ___ _ 

Collection Date H-S-3,~ Project Designation/Sampling Locations 200-UP-2 
Ice Chest No. ..5r-1 L SS .q 
Bill of Lading/Ai rbi l l No. fli;..'11.:...SK=---~/_?_.;::~'-'9_/ ___ _ 
Method of Shipment AIR 
Shipped to TMA 
Possible Sample Hazards/Remarks Keep samples at 4C (SOIL) 

1) 

,A-,250ml 
..V,250ml 
_.,.:2soml 
...i; 125ml 
.4-;125ml 
.>;125ml 
...Y,125ml 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi ·VOA CLP 

G:Anions F,Cl,S04 (EPA 300.0) 
P/G:Anions N02,N03 (EPA 353.2) 

G:Cyanide CLP 
Gw:Kerosene (8015H) 

Sample Identification 

Field Logbook No. 

Offsite Property No. 

EFL-1091 

.J11000ml P/G:Gross alpha/beta (EP-10), Gamma Spec to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu·154,Eu-155,K·40,Ru·106,Na·22 (RC-30), Total Uraniun (EA·01C) U·235,U·234,U·238 (EP-70, EP-71, EP-5) Np· 
237,(RC·101A, RC-622, EP·S) Pu-238,Pu-239/240 (EP-80, EP·81, EP-5) 1·129 (RC·25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-99 (RC-24, RC-604) Am-241,Cm-244 (EP-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79 

3) 

1, 250ml 
50ml 

1,2 
1,125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1, 1000ml 

1 ,250ml 
1,250ml 
1,250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1, iOOOml 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi ·VOA CLP 

• · ans F,Cl,S04 (EPA 300.0) 
P/G:Anion 2,N03 (EPA 353.2) 

G:Cyanide CL 
Gw:Kerosene (8015M 

P/G:Gross alpha/beta (EP· , to include,Cs·134,Cs·137,Co-60,Eu-152, 
Eu · 154,Eu·155,K-40,Ru·106,Na· ~C:-30), Total UraniUTI (EA·OlC) U-235,U-234 ,U· 23B (EP-70, EP-71, EP-5) llp-
237, (RC-101A, RC·622, EP-5) Pu·238, 9/240 (EP-80, EP-81, EP -5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-99 (RC-24, RC-60 EP-92, EP-93, EP·S) Se-79 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi ·VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions N02,N03 (EPA 353.2) · 
G:Cyanide CLP 

Gw:Kerosene (8015H) 
P/G:Gross alpha/beta (EP·10), Gamma Spec to include , Cs ·134,Cs-137,Co·60,Eu- 152, 
Eu·154,Eu-155,K·40,Ru-106,Na·22 (RC-30), Total UraniUTI (EA-01C) U·235,U-234,U·238 (EP-70, EP-7 , P-5) Np-
237,(RC-101A, RC-622, ~P-5) Pu-238,Pu-239/240 (EP-80, EP·81, EP-5) i-129 (RC-25, RC-605) Sr-90 (RC· , RC· 
303 RC-309 RC-3 04 Tc-99 IRC-2l RC-604' Am-2 41 Cm-244 <EP-80 EP-90 EP-91 . E? ·92 EP- 93 EP-5 Se - , 

Field Transfer of Custody Chain of Possession (Sign and Print Names) 

IS 

Received by: 0ate/Time: 

Relinquished by: Received by: Date/Time: 

Final Samele Dis osition 

Disposal Method: Disposed by: Date/Time: 

Comments: 

A-6000 -4D7 (12/90) CEF) YEF061 
Chain of Custody 

~020 
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Attachment 5 

Data Validation Supporting Documentation 
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WHC-SD-EN-SPP-OO2, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION A B C D CD LEVEL: 

PROJECT : 1/JO VP?- DATA PACKAGE: p, /) 7 / t} L/·-171,,; If--& ~ V 
VALIDATOR: i_,,'1/,,u St~ LAB : 1l1,1f1-

CASE: \ t --- o 43 SDG: 

ANALYSES PERFORMED 
-Q,Aniona/lC OTOC OTOX 0 TPH-418. 1 

D Ammonia 0 BOD/COD 0 Chloride 0 Chromium-VI 

0 Sulfate OTDS OTKN 0 Phoephate 

0 • D 0 

SAMPLES/MATRIX a· • 'f-l. ~/ i/"i~t) ' 1 u/) -;>-~ 
V CY V✓ I / ~ / / J- ~ 

IS ., , ,-,:..;_,(__,{ 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verifi cation documentation present? 
Is a case narrative present? 
Comments: 

DATE: 3/li /1/ 

Oil and Greae Alkalinity 

0 pH _:c5 N0,JNO, 

0 • 
• • 

N/A 
N/A 

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

2. HOLDING TIMES 
Are sampl e hol ding ti mes accep t ab l e? 
Comments: 

r7 
• • • • . • • • • • • • • q'__g_S/ No N/A 

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

A-23 . 
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I. • 

.. 
WHC-SD-EN-SPP-002, Rev. 2 

3. 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

INSTRUMENT CALIBRATION 
Was initial calibration performed for all applicable analyses? ~ 
Are initial calibration results acceptable? ••...••.•• Yes 

4. BLANKS 
Were laboratory blanks analyzed? 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? •..•. 

·8 
.0g 

. • Yes 
. Yes 

. . 

No N/A 
@ N/A 
No N/A 
No N/A 

13 

No 
No 
No 
No 

N/A 
N/A 

~ 
Comments: --H,u __ ........, __ ..................................... ---...__....._....._. ___ ..;.__=-____________ ......._ ___ _ 

{'('7 
I. • 

5. Acc
11J.,:-, '!'C'Y ~}1 ~~£ Q1A Lt.A lr0 

Were spike samples analyzed at the required frequency? 
Are spike recoveries accept ab 1 e? . . • • . . . . . . . 
Were LCS analyses performed at the required frequency? 

6. PRECISION . 
Were laboratory duplicate samples analyzed 

at the required frequency? •••.. 
Are laboratory duplicate sample RPD values acceptable? 
Are field duplicate RPD values acceptable? 
Are field split RPO values acceptable? 

A-24 

. -~ 
-~ 

. . Yes 

. . Yes 

0 t"\ . 
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WHC-SD-EN-SPP-002. Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

7. ANALYTE QUANTITATION 
Was analyte quantitation performed properly? ...•.•.•• @) No N/A 
Comments: ___________________________ _ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are results supported in the raw data? 
Are results calculated properly? .• .. 
Do results meet the CRDLs? 
Comments: 

.@ 
-&~ 
-~ 
.(0) 

No N/A 
No N/A 
No N/A 
No N/A 

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

A-25 
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ro 
I ...... 

0 
N 
c.n 

'JIU 3225 .. 066~ 

HOLDING TIME SUMMARY 

SOG: VALIDATOR: ( D_~\o,,,1/1 '1/JY\. - OATE:3/'lh;J 

COMMENTS: (7i,,i.;1 / ~lLiJH-1 l1 k t, . l 01 t:-j l) i/-- f/,t,/ ti- - /ii c./ c./ 
I J 

PREP. 
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING 
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS 

hvo/ DPc;> lh 11 1n1/ J J,1/c;-/92;, -- , ;_/, I~ -
• ' 

JUO~~ uls/tJ....=> - 12-/'2--lf::; ---
8otfi!J'!,c/ JLl(J) ,/;L,£2-a 11{•?/I~ \ I / r2-./,;i ~ I I ~ - .. 

j , # 

I 

/;'(,.~11/ f) j- I /11/ I I t'/2, 

I,,/ I ~j 7(,/,-, I Ii / i IC/ )-

/J/ 179 (1 7-
I 

\/ /7 .. /tf:f· I 
I 

12,z .. -5,~j; ,i ·~1 11 L~ t ii· J -y .,,. -
~. .~ 

ANALYSIS 
HOLDING 
TIME, DAYS 

7 /~ 

rJ ":}--

/1/ 
~ 

I I 
I I 

j() 

/() 

PAGE / . OF_L_ 

QUALIFIER 

--1A..f,1/\.V 

1/\..A'iYU.-

1J1~tt\'..,, 

.Jr 
I 

:e: :x: 
n 

' Vl 
c:, 

' CTI 
:z 
I 

Vl 
"'O 
"'O 
I 

0 
0 
N -
;:o 
11> 
< 

N 



.. 

ll~lA 

Page 3 Skirw,er&She,-i REPORT Work Order# S3-11-126 

Received: 11/11/93 12/'Z2./93 14:53:05 

TMA/NORCAL Hanford 

MATRIX SPIKE 
Sample ID 

S311126-01 

DUPLICATE 
Sample IO 

S311126-01 

Q U A L T y C O N T R O L 

Sample Result Spike Added Spike Result X Recovery 

11.4 mg/kg 19.8 mg/kg 25 .4 mg/leg 

Relative X 

Sample result Duplicate Result Difference , , -(e/ 
--~--- - / ~ 10'./f)..-r- (, 

-- " , , I.. , \ V I <1_1.4 mg/kg 7.79 mg/kg \ ' 37.6 . I 
_ _ · 1 ~ __) t,vo 7:u t.-l--~ 

~
1 
'lyJuj.,-1/J <(. Z t Ul.Af))-

QUALITY CONTROL SAMPLES 
Sample ID 

LCS 
Prep blank 

True Value 

2.00 mg/L 

!'I I 
·Vt 7 

Found Value 

2.06 mg/L 
<0.25 mg/L 

Percent 
Recovery 

103.0 

. .~ \7''(),.....,...,. 
I '; : ; Y-/ 'I' 

If\ .;.;,, ·' ~ ._,,~"-.., b:.. r;'L • / (:...· 
J,1..,t, \IV t 

...;,,.....,'I " 
- I 

cyt1 J/-1( J S 
,,, 

..-.~ ,'! { , : _;,, :,, 
I I 
J 

- 0 2 · 

Thermo Analytical Inc. 

This repon is rendered upon all of the following condi1ions: Skinner &. Sherman Labon10rics. Inc . . rctarns ovmcrship of 1his rcpon until JSSAA:utcd submmeJ 
invoice is uu5ficd. E~pen wnncss services shall be avai lab le in con1unct1on wuh this rcpon only 1f pnor nouficauon oi this pot.enual requ1re mcn1 "' 3:i. maac 
and accepted. before the analysis . Client will be responsible for Sklnncr & Sherman cosu and consulttng tees af our services :.ric: required b~ suooocna or othcrwti.c: 
in legal proceedings. Total liability is limited to lhe invoice amount. The results listed refer onlv m tested samples and applicable parameters . Samples arc noi 
analym:i in accordance With New York State protocol unless indiatcd. Product cndoncmcnt is ·neither 1nferTcd nor implied . Skinner & Shcrm:in Labor3ione!. . 
lnc .• will cx.crcise di.IC diligence but will ncK be respons1blc for lost or destroyed umpics or evidence unless client makes ippropn•~ insurance covcngc arr:ing-r · 
menu. SamplC$ an: held for thiny days following ,~ of repon. Samples will be 11ored a, clicn!'s expense, if aurhonzod 1n wnung . 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P.O. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
1. Rnn.11 I IH~ n=c::T /:.1 Y l"-171 ROn- ~RR~ 



•, -
(fl ,Golder 

~es 

· Telecon/Contact 
Memorandum 

• Personal Visit 
~ Telephone • Incoming ,KJ Outgoing 

Company Name: ._.JJ.::.lU:..:..!f;;~ ....... ,Ht=·®..1..·~•v~-=-------
Address: ______________ _ 

Person: L\L.-1tvw--ro-. @lllUIM,.,:' 
Telephone: .:1 / - t=zt}v; - ~ ::/ 2-337,;­
Job/subject: fc-j A/lo/t)L-/.-TJHft - IP c/'-1 I½' 

l tl 

ROUTE TO: 
Files ~ Project 

D Business Development 
D Malling List 

Job No. 727- Clf)l 

Date: w;5/7f 
Time: _7;._ . .:;_o.::c..t) ____ _ 

Remarks:----------------------------

-. v,.e( 
. 1, 1 ---

Action/Next Contact: 
/j 1 ' 

. _.r0-CA . .1v~V c,·, Do :.< 

It i : J • .,, 

BY: / ., . l,vvJt ,v\. 
- /I 

-027 
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ATTACHMENT V 

Page I of 44 

RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE : 
8O9904-TMA-644 (923-E418 644RAD .UP2) 



TO: 200 UP-2 Project QA Record .~Aprils, 1994 

FR: Thomas Stapp, Golder Associates Inc. 
...... _ 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
B09904-TMA-644 (92.3-E418 644RAD.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B09904-TMA-644 
prepared by the TMNNorcal laboratory under contract to Westinghouse/Hanford using 
WHC approved methods. Information concerning the samples validated along with the 
analyses reported and the methods of analysis is provided in the following table. 

SAMPLE ID SAMPLE DA'IE MEDIA Ai."IALYSIS 

B09904 10,,?.9/93 SOIL SEE :-J"OlE 1. 
B09905 llftll/93 SOIL SEE :-J"OlE 1. 
B09906 11/01/93 SOIL SEE ~OlE 1. 
B09907 11/0U93 SOIL SEE :--iOlE 1. 
B09908 11/02/93 SOIL SEE ~OTE 1. 
B09DP0 11/05/93 SOIL SEE ~OlE 2. 

NOTES: 

1. Indicates the samples were analyzed for gross alpha,beta, technetium-99 (beta counting), isotopic uranium, (alpha 
spectroscopy), and total uranium (luer fluorometry), 

2. Indicates the sample was analyzed for gross alpha,beta, strontium-90, technetium-99 (beta counting), selenium-i9 
(liquid scintillation), isotopic plutonium, uranium, curium-244, americium-241, and neptunium-237 (alpha 
spectroscopy), total uranium (laser fluorometry), and selected radioisotopes by gamma spectroscopy. 

Data validation was conducted in accordance with the WHC statement of work (WHC 
1993a) and validation procedures (WHC 19936). Attachments 1 thr.nugb 3 provide the 
following information as indicated below: -: .""! 

. ~ 

·-Attachment 1. 
Attachment 2. 
Attachment 3. 
Attachment 4. 
Attachment 5. 

Glossary of Data Reporting Qualifiers 
Summary of Data Qualifications 

_ ... - -
Qualified Data Summary and Annotated Laboratory Reports 
Laboratory Narrative and Chain-of-Custody Documentation 
Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

This section presents a summary of the data quality in terms of the reierenced validation 
criteria. 

Precision. Goals for precision were met with the exception of the relative percent 
difference (RPD) as indicated below. 

Accuracy. Goals for accuracy were met. 

1 

- --



Data Package: B09904-TMA-644 Analvsis: Radiochemistry 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were acceptable for all sample results except fo r 
minimum detectable activities (MDAs) which exceeded the required detection limits as 
follows: 

Sample ID Isotope MDA RDL 

B09DPO IRON-59 0.1 0.05 

B09DPO COBALT-58 0.06 0.05 

B09DPO EUROPIUM-152 0.6 0.1 

B09DPO EUROPIUM-154 0.4 0.1 

B09DPO EUROPIUM-155 0.8 0.1 

Completeness. The data package was complete for all requested analyses. A total of six 
samples were validated in this data package with a total of 70 determinations reported, 
all of which were deemed valid. This results in a completeness of 100 percent, which 
meets the work plan objective of 90%. 

MAJOR DEFICIENCIES 

No major deficiencies were identified during data validation which required qualification 
of data as unusable. 

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data. 

Laboratory Precision 

• The RPD for cesium-137 and thorium-228 was unacceptable, therefore sample 
results have been qualified as estimated G). Attachments 2 and 5 provide a 

· summary of the sampies affected, data qualification applied and supporting 
documentation. 

Results Verification 

• The gross alpha result for sample B09DPO has been changed on the 
laboratory result form due to a calculation error. Attachment 5 provides 
supporting documentation. 

2 
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_, 
Data Package: B09904-TMA-644 Analysis: Radiochemistry 

DATA REPORTING 

· • Laboratory results reported below the MDA have been elevated to the MDA 
and reported with a U as shown in Attachment 3. 

REFERENCES 

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data 
Validation, Task Order S-94-18, December 14, 1993, Purchase Order M073750. 
Westinghouse Hanford Company, Richland, Washington. 

WHC 1993b, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-
001, Rev. l, 1993. Westinghouse Hanford Cornpany, Richland, Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 
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. ...... . 

GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS 

U - Indicates the constituent was analyzed for, but was not detected at a concentration 
above the minimum detectable activity (MDA). The concentration reported is the 
MDA corrected for sample aliquot size, dilution factors and percent solids (in the case 
of solid matrices) by the laboratory. The associated data should be considered usable 
for decision making purposes. 

UJ - Indicates the constituent was analyzed for and was not detected at a concentration 
above the MDA. Due to a quality control deficiency identified during data validation, 
the concentration reported may not accurately reflect the sample MDA. The 
associated data should be considered usable for decision making purposes. 

J - Indicates the constituent was analyzed for and detected The concentration reported 
is qualified as estimated due to a quality control deficiency identified during data 
validation. The associated data should be considered usable for decision making 

· purposes. 

UR - Indicates the constituent was analyzed for and not detected. The concentration 
reported is qualified as unusable due to a quality control deficiency identified during 
data validation. The associated data should be considered unusable for decision 
making purposes. 

R - Indicates the constituent was analyzed for and detected The concentration reported 
is qualified as unusable due to a quality control deficiency identified during data 
validation. The associated data should be considered unusable for decision making 
purposes. 

-- 005 
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SUMMARY OF DATA QUALIFICATIONS 
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WHC-SD-EN-SPP-001, REV.I 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: B09904-TMA-644 REVIEWER: DATE: PAGE..1,_OF ..1.. 
T. STAPP 3-29-94 

COMMENTS: RADIOCHEMISTRY 

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON 
AFFECTED 

CESIUM-137, THORIUM-228 J B09DP0 DUPLICATE 
RELATIVE 
PERCENT 
DIFFERENCE 
EXCEEDED THE 
35% LIMIT 

- 007 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 

~oo s 



0 
0 
c..D 

Validated Data S11,mary, Data Package: B09904 · TMA· 644 
-

Par 

GROSS 
GROS 

SEIEN 
STRONT 

IECHNl!T 
1001 

URANJUM -2 
URANI 
URANI 

TOTAL U 
NEPTUIII 
PLIJTOIII 

PLUTON IIJH -2 
AHERICI 

CURI 
S00 

POTASS 
HAHGAN 

I 
COB 
COB 

NIOB 

ameter 

ALPHA 
S BETA 
IUH-79 
IUH -90 
IUH-99 
NE · 129 
H/234 
UM-235 
UM -238 
RANIIJH 
UM -237 
UM -238 
39/240 
UH -241 
UH -244 
IUH -22 
IUH-40 
ESE -54 
RON-59 
AI.T · 58 
ALT -60 
IUH -94 

RUTIIENI 
RUTHENI 

UH -103 

I 
CESI 
CESI 
CERI 

EUROPI 
EUROPI 
EUROPI 

RAOI 
RAOI 

THORI 
TIIOR I 

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

UH- 106 
IN · 113 
UM - 134 
UH · 137 
UM -144 
UH-152 
UH· 154 
UH -155 
UM·226 
UH · 228 
UH-228 
UM-232 

SaoiJ,># 
Date 

Location 
Depth 
Type 

Coo11.ents 

Units 

pCl/li 
pCi/11 
pCl/11 
pCi/11 
pCl/g 
pCi/11 
pCi/11 
pCl/11 
pCi/11 

UG/G 
pCl/11 
pCl/11 
pCi/11 
r,<:i/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCl/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 
pCi/11 

B09904 
10-29-93 
299·U22·78 

194.00 · 196.50 
. .. 
... 

Result Q 

5.600 
13.000 

-. . 
. . . 

0.400 u 
. .. 

1.100 
0.067 
1. 100 
3.000 
.. -
. . . 
... 
. . . 
. - . 
. - . 
. . . 
. . . 
. . . 
... 
- .. 
. . . 
. -. 
-.. 
. . . 
-.. 
. . . 
. . . 
. . . 
. . . 
. . . 
---... 
. . . 
. . . 

B09905 
11 · 1·93 

299-W22·78 
198.50 · 200.00 

. .. 

. . . 

Result Q 

6.300 
17.000 

--. 
. -. 

0.590 
. --

0.530 
0.090 u 
0.500 
1.400 ... 
. -. 
. .. 
. .. 
. .. 
. . -
. . . 
. . . 
. .. 
. . . 
. .. 
. .. 
. . . 
. . . 
. .. 
. .. 
. .. 
. .. 
. . . 
. . . 
. . . 
... 
. . -
---
. . -

9'1-13225.0676 

809906 809907 809908 809DPO 
11-1-93 11 ·2·93 11-2-93 11·5· 93 

299-W22·78 299·W22·78 299·W22·78 299-W19·96 
209.50 · 212.00 222.00 · 224.50 230.00 · 232 .50 4.00 - 6.00 

. . . . -. . . . . .. 

. . . ... --- ---
Result Q Result Q Result Q Result Q 

9.800 8.500 6.800 9.200 
28.000 19.000 19.000 360.000 

... --- . -. 2.000 u 

.. . --- -. - 42.000 
1.000 0.300 u 0.300 u 0.400 u ... --- -. - 1.000 u 
0.790 0.570 0.390 0.690 
0.057 0.090 u 0.100 u 0. 100 u 
0. 760 0.580 0.400 0.640 
2.900 1.700 1.200 2.000 
. .. --- -. - 0.007 
... -. - . .. 0.040 u 
. . - . -. ... 0.020 u 
....... --. . .. 0.050 u 
. . . -.. . .. 0.050 u 
. . . ... . .. 0. 050 u 
. . . ... . .. 12 .000 
... . .. . .. 0.050 u 
. . . .. - ... 0.100 u 
. . . .. - . .. 0.060 u 
--. . . . . .. 0.040 u 
-- . . .. .. - 0.040 u 
. . . . -. . .. 0.500 u 
--· ... ... 2.000 u -.. . . . . .. 0.500 u 
. . - ... . -- 0.060 u 
. . . . -. . .. 320.000 J 
. . . ... .. - 1.000 u 
. . . -- . ... 0.600 u 
-.. ... --- 0.400 u 
. .. ... . .. 0.800 u 
--. .. - . .. 0.690 
... -. - . .. 0.750 
... --- ... 1.000 J 
-. . . .. ... 0.750 
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SDG 7296 
Contact Oinkar Kharkar 

Lab sample id N311062-0l 
Dept sample id 7296-001 

Received 11/09/93 
\ moisture 15.4 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium {ug/g) 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 17 

CAS HO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

7440-61-1 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET I B09904 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B09904 
Location/Matrix 200-UP-2 

Collected 10/29/93 
Chain of custody id EFL-1091 

RESULT 2a ERR MDA 
pCi/g . (COUNT) pCi/g 

5.6 3.7 4 
·. ·13 · 3.9 5 

Q ai Q, 16 0.4 
1.1 0 .19 0.08. 
0.067 0.045 0.06 
1.1 0.18 0.06 
3.0 0. 53 0.03 

v e ,-1 -0~ J1 

Si(,1Na1 
_2.§---

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

10 -1-- BOA 
10 SOB 
0.5 u TC 
0.3 u 
0.3 ·-+- u 
0.3 u 
0.1 u T 

·1f ~/- '-(-4c/ 

Lab id =T=-=MA=.=N __ _ 
Protocol WHC-HASM 
Version Ver 1 .0 

Form DVD-DS 
Version =2~-=2=8 __ _ 

Report data 0 1/20/94 

I 
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SDG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-02 
Dept sample id 7296-002 

Received 11l09L93 
\ moisture 12.7 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium {ug/g) 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 18 

CAS HO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

7440-61-1 

T M A N 0 R C A L 
REPORTING GROUP 7296 

.-·•· '. -::,· . 

B09905 .. 

D A T A s H E E T 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id 809905 
Location/Matrix 200-UP-2 SOLID 

Collected lll01L93 
Chain of custody id EFL-1091 

RESULT · 2a ERR MDA RDL QUALI- · 
pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

6.3: . 4.4 5 10 -ii- -· 80A 
17 .. · 4.1 ::5 10 808 

0~59. 0.16 o·: 4 0.5 TC 
0~53 0.16 · 0.1 0.3 u 
0 0.022 0.09 0.3 u u 
a.so 0.14 0.07 0.3 u 
l.4 0.25 0.03 0.1 u T 

Ve·~, \1ecl 1(:.1-4-qf 

Lab id ~T~M=AN __ _ 

(i(J-i-f-4'{ 
~ , 

Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version :.2..:.•..::.2..;:;8 __ _ 

Report date 0ll20l94 

I 

·-011 
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SDG 7296 
Contact Oi'nkar Kharkar 

Lab sample id N311062-03 
Dept sample id 7296-003 

Received 11l09 l93 
\ moisture 18.3 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium235 
Uranium 238. 
Total Uranium (ug/g) 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 19 

CAS NO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

7440-61-1 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR. 
pCi/g (COUNT) 

·····•··· 9. a 4.3 
2a···· 4.6 . . 
• · 1. 0 0.20 

0.79 0.12 
o~os1 0.035 
0.76 0.12 
2.9 0.51 

... -·- .. 
B09906 

Westinghouse Hanford 
MBH-SW-069262 

B09906 
200-UP-2 SOLID 
11lOll93 
EFL-1091 

MDA RDL QUALI-
pCi/g pCi/g FIERS TEST 

_<4 ... 10 BOA 
. _.5· •... 10 BOB 

0. 4•. 0.5 TC 
0.05 . · 0.3 u 
0.03 0.3 ......J--. u 

. 0.03 0.3 u 
0.03 0.1 u T 

Je,,·c·~ ~ 1-•(--q { 

Lab id _T~MA=N __ _ 
Protocol WHC-HASM 
Version Ver 1. O 

Form DVD-DS 
Version =2~-=2~8 __ _ 

Report date 01/20/94 

I 
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SDG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-04 
Dept sample id 7296-004 

Received 11l09l93 
% moisture 14.4 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 20 

CAS NO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

7440-61-1 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET I 
. ·• B0~9~7 . 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id =B=0~9~9~0~7 _____________ _ 

Location/Matrix 200-UP-2 
Collected lll02l93 

Chain of custody id EFL-1091 

RESULT 2a ERR MDA 
pCi/g (COUNT) pCi/g 

.. 

8. 5 > 4.0 ....... 4 ·•· ... 
. 19 .· ... ··· 4.2 ..:.: 5• . . .. 

0,11 0.Q91 · . o.J .··· 
0.51 · 0.16 0.09 . 
0 O~J Q Q4i 0.09 
0.58 0.16 · O.OT 
1. 7 0.29 0.03 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

10 80A 
10 80B 
0.5 u:: TC 
0.3 u 
0 . 3 u u 
0.3 u 
0.1 u T 

0~r,~e& ~ ~;.-4-C/( 

Lab i d =T~MA=N ___ _ 
Protocol WHC-HASM 
Version Ver l . 0 

Form DVD-OS 
Version =2~-=2=8 __ _ 

Report date 01/20/94 

'-'013 

I 
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SDG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-05 
Dept sample id 7296-005 

Received 11L09L93 
\ moisture 16.3 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 21 

CAS NO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

7440-61-1 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET 
B09908 

I 

Client Westinghouse Hanford 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

. . ·. _ 6.8 3.4 
19 :' · 4.3 

0.099 8 .13 
0.39 ·. 0.14 
g,g14 8. 927 · 
0.40 0.14 
1.2 0. 21 

MBH-SVV-069262 

B09908 
200-UP-2 SOLID 
11L02L93 
EFL-1091 

MDA RDL QUALI-
pCi/g pCi/g FIERS TEST 

3 10 . BOA 
5 10 808 
0.3 0.5 u. TC 
0.1 0.3 u 
0.1 0.3 u u 

-0. 09 0.3 u 
0.03 0.1 u ... ,. 

Veri+teJ -r'(-1/-1!4 

Lab id ~T~MA"""""'N __ _ 
Protocol WHC-HASM 

Version Ver 1.0 
Form DVD-DS 

Version ~2~·=2=8 __ _ 
Report date 0ll20 / 94 

~014 
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SDG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-06 
Dept sample id 7296-006 

Received 11L10L93 
% moisture 3.9 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET 

Client 
contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B09DPO 
200-UP-2 SOLID 
11L05L93 
EFL-1091 

RESULT 2a ERR MDA RDL 

C'-.J ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g 
QUALI­
FIERS TEST 

I 

~ P"""=-= ...... =====--==========;;;;ai';=====--==============================l 
c:l Gross Alpha Alpha q ;! ·~ 

• Gross Beta Beta ,,-41 · :,, j60':" ,: :. U":l 
iC'.-! Selenium 79 15758-45-9 
rt-,.J: 
~ Strontium 90 
:i::::x· Technetium 99 
~ Iodine 129 

Uranium 233/234 
Uranium 235 
Uranium 238 

10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 

Total Uranium (ug/g) 7440-61-1 
Neptunium 237 13994-20-2 
Plutonium 238 13981-16-3 
r!utoni~m 239/240 
Americium 241 
Curium 244 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 22 

14596-10-2 
13981-15-2 

13966..:32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-1 
13966-06-8 
13967-70-9 
10045-97-3 

0.18 
61,078 

0.64 
2~·0 
0.007 
0.006 
C,008 
0.907 
0 

u 
. u 
·u 
u 
·u 

320 

u 
u 
u 
u 

s.s 
13 
0,96 
1.6 
61. 14 
9.56 
0.18 
0 050 
0.18 
0.35 
0.010 
0.016 
0,012 
0,014 
0. 014 · 

0.83 

1.0 

·· · .. 5 ( 

2 
0 . . 8 
0.4 
1 
l).08 
0.1 
0.08 
0;03 
0 
0~04 
0 ~02 

. 0~05 
0.05 

0~05 

0.05 
0.1 
0.06 
0~04 

. 0.04 
0.5 
2 
0.5 
0.06 

10 
10 
10 

1 
0.5 
2 
0.3 
0.3 
0.3 
0.1 
0.2 
0.05 
o.os 
0.05 
o.os 

a.as 
0.05 
0.05 

0.05 

u 

u 
u 
u=·. 
u 

.. u:: 
u 
u 
u 
u 
./ :r 

BOA 
BOB 
SE 
y 

TC 
I 
u 
u 
u 
U T 

NP 
PU 
PU 
TP 
TP 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id ~T~MA=-=-N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version :2~·=2~8 __ _ 

Report date 01/20/94 

-- 015 
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TMA NORCAL 
REPORTING GROUP 7296 . . . 

B09DPo ··· 
I DATA SHEET, cont I .· .. ·•· 1 

SDG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-06 
Dept sample id 7296-006 

Received 11L10L93 
% moisture 3.9 

ANALYTE CAS NO 

Cerium 144 14762-78-8 
Europium 152 14683-23-9 
Europium 154 15585-10-l 
Europium 155 14391-16-3 
Radium 226 13982-63-3 
Radium 228 15262-20-1 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 7 

SUMMARY DATA SECTION 
Page 23 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 

: 

u 
0.69 0.25 
0.75 0.18 
1.0 0.32 
0.75 0.18 

Westinghouse Hanford 
MBH-SVV-069.2 62 

B09DP0 
200-UP-2 
11L05L93 
EFL-1091 

MDA 
pCi/g 

l 
o / i) : 
o ·.4 . 
0.8 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

.·-u ,-,:- GAM 
0.1 th GAM 
0.1 ·•· ti : GAM 
0.1 ····o '··· GAM 

GAM 
GAM 

/ ✓ GAM 
GAM 

Lab id ~T=MA=N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-!)S 
Version =2~·=2~8 __ _ 

Report date 01L20L94 

--- 016 
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TMA/Norcal, 
Report NJ-11-062-7296 
Sample Delivery Group 7296 

Westinghouse Hanford Company 
P .0. MBH-SVV-069262 

Case Narrative January 20, 1994 

1.0 GENERAL 

2.0 

TMA/Norcal Sample Delivery Group 7296 is comprised of the six soil samples from location 
200-UP-2, delivered under Field Log Book #EFL-1091. Chain-of-Custody numbers were 
not provided. 

One 1000 mL plastic bottle containing each sample was received for analysis. Inadequate 
volumes were received to meet gamma scan RDL's for the duplicate of sample BO9DPO. 

ANALYSIS NOTES 

2.1 Gross Alpha Analyses 
No problems were encountered by the laboratory in the analyses. 

2.2 Gross Beta Analyses 
The relative percent difference (RPO) between sample BO9DPO and its duplicate is 
slightly above the 3 a contractual limit of 33 % . The samples were recounted and the 
results did not improve. The sample inhomogeneity is suspected. 

2.3 Selenium-79 Analyses 
No problems were encountered by the laboratory in the analyses. 

Standardization solutions of selenium-79 are not available commercially for 
calibration of this analysis. LSC instrument efficiency must be determined using 
carbon-14, which has a decay scheme and beta energy spectrum very similar to those 
of selenium-79 . 

The analysis begins with the addition of stable selenium carrier to the sample and 
proceeds with appropriate separation and purification chemistry to isolate the 
selenium. The chemical recovery is gravimetrically determined by weighing the 
recovered carrier. The selenium is then prepared for LSC counting by combining it 
with a tluor in a scintillation vial. Instrument background is determined by preparing 
and counting a matched vial with carrier but no activity. 

After the initial sample count, the vial is opened and spiked with a known amount of 
traceable carbon-14 activity and recounted. The counting efficiency is then 
determined from the combined data from both counts . 

Since selenium-79 activity is not available and carbon-14 surrogate activity will not 
follow through the selenium purification chemistry , it is not possible to process a 
laboratory control sample. The QC samples will therefore consist of blanks and 
duplicates only . 

Page 1 of 3 

TMA 
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TMA/Norca/, 
Report NJ-11-062-7296 
Sample Delivery Group 7296 

Westinghouse Hanford Company 
P.O. MBH-SVV-069262 

Case Narrative January 20, 1994 

2.0 ANALYSIS NOTES (can ' t.) 

2.4 Strontium-90 Analyses 

2.5 

2.6 

No problems were encountered by the laboratory in the analyses . 

Technetium-99 Analyses · 
No problems were encountered by the laboratory in the analyses. 

Iodine-129 Analyses 
The recovery of iodine-129 in the laboratory control sample is 124% which is outside 
both the 3 11 protocol limits and the contractual limits of (80-1 20)% . No cause could 
be determined for the low recovery . 

2. 7 Neptunium-237 Analyses 
Low recoveries were observed during the initial analysis and the sample was 
reanalyzed QC samples 7296-012 and 7296-013. The sample and the QC associated 
with the sample were counted for less than the nominal count t ime of 100 minutes. 
MDA 's met the RDL despite the reduced count time. 

2.8 Total Uranium Analyses 
No problems were encountered by the laboratory in the analyses. 

2.9 Isotopic Uranium Analyses 
The count time for sample BO9DPO, the blank , and the laboratory control sample 
were less than the nominal count time of 150 minutes . The MDA ' s meet the RDL 
despite this . 

2.10 Isotopic Plutonium Analyses 
The plutonium-138 MDA in the dup licate of sample BO9DP0 is higher than the RDL 
due to higher detector background in the region of interest. 

2.11 Americium-241 /Curium-244 Analyses 

Page 2 of 3 

No problems were encountered by the laboratory in the anaiyses . 
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TMA/Norca/, 
Report NJ-11-062-7296 
Sample Delivery Group 7296 

Westinghouse Hanford Company 
P.O. l\IBH-SVV-069262 

Case Narrative January 20, 1994 

2.12 Gamma Scan Analyses 

Page 3 of 3 

The MDA's of several gamma nuclides for the duplicate analyses of sample B09DPO 
are higher than the RDL's due to the smaller than nominal aliquot available for 
analysis. The MDA's of iron-59, cobalt-58, europium-152, 154, and 155 in the 
original of sample BO9DPO are higher than the RDL's due to the shorter half-lives 
of the nuclides and, in some cases, due to higher background of the detector in the 
region of interest. The relative percent difference of cesium-137 in the sample and 
its duplicate is above the contractual limit of 33 % . The sample inhomogeneity is 
suspected. 
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i~1r,..v.;_. .. . ;., ... · .... 
~i-~ •. .. \.;,...- ... . ' .: 
~~~-'· ·.· · ••1· .. . 
:?· ··· -Westinghouse 
... , ., Hanford Company 

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

Custody Form, Initiator --=L:....!:E~R~O~G~E::.:R..:;Sr-----''---....;....=--....;..;;, ____ _ 
C~ny Contact L E ROGERS Telephone _3 ___ 7,_6_-.,_7.=.6.=.9.=.0 __ -=-_ 

Collection Date l{-S-3,~ 
Field Logbook No. EFL-1091 
Offsite Property No. 

Project Designation/Sa111>ling Locations 200-UP-2 

Ice Chest No. .!£ML ss.q 
Bill of Lading/Airbill No. M.:..'11 ..... SK=-----/_?__.~,.__C:,..;._/ ___ _ 
Method of Shipment AIR 
Shipped to TMA 
Possible sa~le Hazards/Remarks Keep samples at 4C SOIL) 

1) 

..A-,250ml 

..J-;'250ml 
-r,250ml 
A;125ml 
.4-;125ml 
..A-;125ml 
,.Y,'125ml 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi-VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions N02,N03 (EPA 353.2) 
G:Cyanide CLP 

Gw:Kerosene (8015M) 

Sa~le Identification 

-'t 

.J-;1000ml P/G:Gross alpha/beta (EP-10), Ganma Spec to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), Total Uranium (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Np­

.237,CRC-101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) 1-129 CRC-25, RC-605) Sr-90 (RC-306, RC-
303, RC-309, RC-304) Tc-99 (RC·24, RC-604) Am·241,Cm·244 (EP·80, EP-90, EP·9'1{ EP-92, EP-93, EP·5) Se-79 

1,250ml P:CLP;TAL Metals,Hg,Ti 
50ml Gs:VOA CLP 

1,2 aG:Semi·VOA CLP 
1, 125ml • ·ons F,Cl,S04 (EPA 300.0) 
1,125ml P/C:Anion 2,N03 (EPA 353.2) 
1, 125ml . G:Cyanide CL 
1, 125ml Gw:Kerosene (8015M 

1, 1000ml P/G:Gross alpha/beta (EP· Spec to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu-154,Eu·155,K·40,Ru·106,Na· c-30), Total Uranium CEA·01C) U·23S,U·234,U·238 (EP-70, EP-71, EP-5) Np-
237,CRC·101A, RC-622, EP-5) Pu-238, 9/240 CEP·80 EP-81, EP-5) 1·129 CRC-25, RC-605) Sr-90 CRC-306, RC· 

3) 
1,250ml 
1,250ml 
1, 250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1,1000ml 

303, RC-309, RC-304) Tc-99 (RC-24, RC-60 (EP-80, EP-90, EP-91, EP-92, EP·93, EP·S) Se-79 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi-VOA CLP 

G:Anions F,Cl,S04 (EPA 300.0) 
P/G:Anions N02,ND3 (EPA 353.2) 

G:Cyanide CLP 
Gw:Kerosene (8015M) 

P/G:Gross alpha/beta (EP-10), Ganma Spec to include,Cs-134,Cs·l37,Co·60,Eu·152, 
Eu·l54,Eu·155,K·40,Ru·106,Na-22 CRC-30), Total Uranium (EA·01C) U-235,U·234,U·238 (EP-70, EP-7, P·S) Np· 
237,(RC·101A, RC-622, EP·S) Pu-238,Pu-239/240 (EP-80, EP-81, EP·S) 1· 129 (RC-25, RC-605) Sr-90 (RC- , RC-
303 RC-309 RC-304 Tc-99 RC·24 RC-604 Am-241 Cm-244 EP·BO EP-90 EP-91 EP-92 EP-93 EP·S Se· . 

[] Field Transfer of Custody Chain of Possession (Sign and Pr int Names ) 

Relinquished by: 

Disposal Method: 

Conments: 

A-6000·407 (12/90) (EF} ~EF061 
Chain of custody 

I -10-C 

Received by: Date/Time: 

Final Samele Disposition 

Disposed by: Date/Time: 

. i 

021 

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



Custody Form lni ti a tor -.l:l:....::E=--=.R.:.:O:a.G::.;E=R~S:.... ____________ _ 
Company Contact -:::L.....::E:....:.;R:.::O~G:.,:E,.,_R::.:S:.-. ___________ _ 

~roject Designation/Sampling Locations 200-UP-2 

Ice Chest No. ~L-"&S"=> 
Bill of Lading/Airb~Jo{( '2,5\C\,t)\0--S'S \ 
Hethod of Shipnent ~RPiici'1$ AIR SERVICE 
Shipped to _..,_T.,_M:!.A.:..,_ _____ -,--____ _ 

Possible sample Hazards/Remarks Keep samples at 4C (SOIL) 
Sample Identification 

1) J3~o'-\ 
....-r;i2Sml P/G:Anions N02,N03 (EPA 353.2) 

Telephone 376-7690 
Collection Date \O-e'-,.9.-'.3,'!? 
Field Logbook No. EFL-1091 

Offsite Property No.~--0:<!'t:&B-':\ \ 
I 

,.l-;-1000ml P/G:Gross beta (EP·lO), Total Uraniun CEA-OlC) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

1, 125ml P/G:Anions N02,N03 (EPA 353.2) 
1, 1000ml P/G:Gross beta (EP-10), Total 

Relinquished by: 

Relinquished by: 

Disposal Method: 

Cooments: 

_A-6000-407 (12/90) (EF} ~EF061 
Chain of Custody 

Received by: 

Received by: 

Received by: 

Final 

Disposed by: 

Date/Time: 

//-9-93 /1'/s 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

022 



Custody Form Initiator -'-~L.__.E::......:R.:..:O=-G=E"-'R_S ______________ _ 
C~any Contact ~L.__.E:.....:R.:..:O=-G=E.:.:Ra::S;__ _________ ,._. __ _ 

Project Designation/Sampling Locations =2-"0""0_-..;:U:..:.P_-...:2=-----­
Ice Chest No. ~L..- "3S ~ 
Bill of Lading/Airb_jjj~No. 'd,.5' \C\0\<)1;:6\ 
Method of Shipment v:m,EHi/rc~~ AIR SERVICE 

Shipped to _...:T __ M_A"-------------
Possible sample Hazards/Remarks Keep samples at 4C (SOIL) 

Sample Identification 
1) 3~9.05 · 

-'f, 125ml P/G:Anions N02,N03 (EPA 353.2) 

Telephone ---3 ..... 7 ___ 6-......... 76 __ 9"'"0-"------
Collection Date \ \- \-5 3 
Field Logbook No. EFL-1091 
Offsite Property No. ~-<9-a:::cq-::\\ 

.-4-, 1000ml P/G:Gross beta CEP-10), Total Uraniun CEA·01C) U·235,U·234,U·238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

Relinquished by: 

Relinquished by: 

Disposal Method: 

COlffllents: 

A·6000·407 {12/90) (EF} UEF061 
Chain of Custody 

Chain of Possession 

Received by: 

Received by: 

Final S 

Disposed by: 

_Jr 

Date/Time: 

J/-9·93 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

· n1./ 
:._J -~ --v/ I . 

(Sign and Print Names) 

//LI 

023 



Custody Form Initiator L E ROGERS 
Company Contact L E ROGERS 
Project Designation/Sampling Locations ~2.:::0..::0:...-..::U:.:.P_-~2=-----­

lce Chest No. ;:'.){Y\b-$'.:) 
Bi ll of Lad ing/A i rbil~c(.e,•,:~?$\3D\fJ"i:>5 \ 

Method of Shipment OY[RPHGllf AIR SERVICE 

Sh i pped to _..:,T.:.:M~A~----------

Telephone 376-7690 
Col l-~ction Date \ _\_-_\...,-_g3..x;;;::;;..... _____ _ 

Field Logbook No. EFL-1091 

Offs ite Prope_rty No.u.E':t:-0:dl":8-L{ I 

Possible Sample Hazards/Remarks Keep samples at 4C (SOIL) i-;:ot--:JE. ~'u\6) 
Sample Identification 

1) ~C\O~ 
~25ml P/G:Anions ND2,N03 (EPA 353.2) 

,l-;-1000ml P/G:Gross beta (EP-10), Total Uraniun (EA· 01C) U·235,U·234,U· 238 (EP-70, EP -71, EP·S),Tc-99 (RC-24, RC -604) 

1,125ml P/G:Anions N02,N03 (EPA 353.2) 
1, 1000ml P/G:Gross beta (EP-10), Total Uraniun (EA·01C) U·235,U·234,U·238 (EP-70, 

Relinquished by: 

Relinquished by: 

Disposal Method: 

Conments: 

A-6000 · 407 (12/90) (EF} UEF061 
Chain of Custody 

Chain of Possession 

Date/Time: 

:/J-9-9 3 
Date/Time: 

Received by: Date/Time: 

Received by: Date/Time: 

Final Samele Disoosit ion 

Disposed by: Date/Time: 

----- ----

(Sign and Print Names) 

- 024 



Custody Form Initiator L E ROGERS 
Carpany Contact LE ROGERS .. . 
Project Designation/Sa~l ing ·Locations =2 .... 0..a.O_-..aU .. P_-__ 2.___ ___ _ 

Ice Chest No. :;:::;o\ L - 55 :;s 
Bill of Lading/Airbilyu-,,_:?EBO\O~S \ 

Hethod of Shipment ~"~ AIR SERVICE 
Shipped to ____ T ... M ... A"---_________ _ 

Possible Sa~le Hazards/Remarks Kee les at 4C (SOIL 
Sample Identification 

1) ff:Aq__o7 
...-r,-125ml P/G:Anions N02,N03 (EPA 353.2) 

Telephone .;:;;.3 __ 7 __ 6_-.:..7,_6=..90,__ ___ _ 

Collection Date \l-':J..-3,.~ 
Field Logbook No. EFL-1O91 
Offsite Property No.uJ?.1:-0-QQ':B-fl 

,,-,r,1000ml P/G:Gross beta (EP·10), Total Uraniun (EA·01C) U·235,U·234,U·238 (EP-70, EP·71, EP-5),Tc·99 (RC·24, RC -604) 

66\~ 2) 
.-f";'125ml P/G:Anions N02,N03 (EPA 353.2) 

.....t-;1000ml P/G:Gross beta (EP-10), Total Uraniun (EA-01C) U·235,U·234,U-238 CEP-70, EP-71, EP-5),Tc·99 (RC-24, RC-604) 

1, 125m 
1,1000ml 

Relinquished by: 

Relinquished by: 

Disoosal Method: 

Comnents: 

A-6000-407 (12/90) {EF} VEF061 
Chain of Custody 

Chain of. Possession 

Received by: /4. / /,(. Blt1M 
~t lo~ 

Received by: 

Received by: 

Final Samele Dis osition 

Disposed by: 

(EP-70, EP-71, EP-5),Tc-99 (RC-24, RC·604) 

(Sign and Print Names) 

Date/Time: 

//-9-'73 Jlt/S° 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

-025 



ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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WHC-SO-EN-SPP-001, Rev. 1 

3. Continuing Calibration .......•.... 

Cal;bration checked within one week of samp1e analys i s? 
Calibration check acceptable? •.. N.crr.E.([) ... 

. . ... 0 N/A 

. .& No N/A 
. . . @ No N/A 

·® No N/A 
... Yes ® N/A 

Method blank analyzed? • • • • • • . • . • • • ~ No N/A 
Method blank results acceptable? • • . • • . . . ® No N/A 
Analytes detected in ~ethod blank? • • . . . • • • . . Yes® N/A 
Field blank(s) analyzed? ••. N.CYT!=..(I) . . .. Yes No (ij£_ 
Field blank results acceptable? • • • . Yes No N/A ' 
Analytes detected in field blank(s)? • . • . Yes No N/A 
Transcription/Calculation ·Errors? . • • • . • • • • • •. Yes No N/A 

Comments: U)\-re\J QQ ,~ VlO! icl2¥d:,hecl U)cth ±h,·s . 
sc,.J""~"'- s:-t , b~-t <t ~ ~~;n _,r~cpa:te& . ~ l~ QC. 
\.,ud (£ cua\u/L~d w~: {\:;~, :o.t-u 5;1M0.1y. 

5. Matrix Spikes 

Matrix spike analyzed? 
Spike recoveries acceptable? 
Spi l<e source tracaab 1 e? • • .• 
Spike source expired? . . • . • • • 
Transcription/Calculation Errors? ••• 

• 

.•. Yes 

.•. Yes 
. . Yes 

... Yes 
Yes 

r:::::::;:~ 
-~·! 

No N/A 
No N/A 
No N/A 
No N/A 
No N/A 

Corranents: U) f\t1 --~~ ................. ..._........i~u.....---..u.,.j ....... ~~:;:..:..;;=--~:...__;~...:.---..:..--+,:.~ 

Si L0-S 
\llCf ,~ 

A-2 
- 0 2 8 
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WHC-SD-EN-SPP-001, Rev. 1 

6. Laboratory Control Samples 

LCS analyzed? ...... . 
LCS recoveries acceptable? 
LCS traceable? ..... 
Transcription/Calculation Errors? .•.. 

0 N/A 

No N/A 
N/A 
N/A 
N/A 

Comments: ___________________________ _ 

7. Chemical Recovery •• 

Chemical carrier added? . 
Chemical recovery acceptable? • 
Chemical cafrier traceable? . · •• 
Chemical carrier expired? .... 
Transcription/Calculation errors? • 

. . . . . . . 0 N/A 

. ..... CI;;) No N/A 

••• ~ No N/A 

-~ No N/A ._1 
.. Yes ~N/A 

. Yes® N/A 
Comments: ___________________________ _ 

8. Duplicates 

Duplicates Analyzed? 
RPO Values Acceptable? 

~o-n= !D 
• • • I e • I I I 

.. ~Qi~@ . 

A-3 

. . . . . . 0 N/A 

® No N/A 

. Yes @ N/A 

•• Yes~ N/A 

e ~t. OliV\cd --~' \JJ ~ 
. ~ r1Ao~ 

-02~ 
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9. Field QC Samples . •• ~~t:: . . N.CTt; .0. @D 
Field duplicate sample(s) analyzed? . . . . . Yes No N/A 

Field duplicate RPO values acceptable? . Yes No N/A 

Field split sample(s) analyzed? • . . • Yes No N/A 

Field split RPO values acceptable? . Yes No N/A 

Performance audit sample(s) analyzed? • Yes N/A 

Performance audit sample results acceptable? . Yes N/A 
-1,,b,~___,1..,::i,~~=·.....,;· ~==----~~~..__._..L,..J,J,~::.....;_~~~~~..u..:..~...J...!.; ti e_cq 

, _-;.r- . ; C/1,r\._ VV.t.S 
6 ~- e vb.It ~ fl,te CJ i' t\_ 

10. Holding Times 

Are sample holding times acceptable? .....•.. . {i;;) No N/A 

Comments: see. ijCLD \\~'V\E SU\'\;\y'\'\{){'V Do.9P \?;-\ . 
( i 

11. Results and Detection Limits (Levels D &. E) ••••• • N/A 

Results reported for all required sample analyses? .G;;':_, No N/A 

Results supported in raw data? . . . . . . • • . . . .~, No N/A 

Results Acceptable? .• ;,~€. ":'CJ~€). C';' .P~s._e:,~-.5~ . .~es No N/A 

T · t · /C 1 1 t · ' N /".--:·E CD y ' t' N/A ranscr, p , on a cu a 1 on errors. . . '-'. · . • . • . • es ) ,o 

MDA • s meet re qui red detection l; mits? . t\lC:~ ~i . Yes @ N/ A 

Transcription/calculation errors? •. Nc:T~® . ·® No N/A 

Comments: d) G .s:~ o( ' t\l\n\,I_'{\ . c_ \3 qf)p \ I , ~~ - .hC-\iW.{Q.Cl 
. ·1 I b ' " . ,-- A.... .....f'. en --t../\B, _:-. \"e.D<:--r+ , Y'\'Y\, 2 i fV\ "'· . "'(' t -sci L-(",-s-~ 

0~ \:u-lSZ -rs~ -1

155 l_,U(-)f8 r:coa::t-rvd nbf"UP +-{,p,., ·RDL. -(~ 
SG)N\{>le .- Bc:~'qDp~ Cl~ ~V\d~<' r~t-&cl iY'\ i-lt\~-- lnbcM+o-r-v 1.1{A.~rcA.t1\Je .. 
~ . . (' ... , > 
3 i 1 · ,p ~~'fe... \ 1P"f'-t-~ ·f:)A bv 'feie: (\'"- n.+l . ·+ ,r-

~ Scx\'V\p\e.S. W\~O.SS..cQ~O-.tec\ re.~v.t-+ .... as -GHows~. Se..-7Ct ,c;f-40._ 

1 ..f Jz5A4 :~c·~r le: Lt~l"-\r\\l,{ W\., phJ--tQ'\i\,\ V\I\., e: LA.~\ lA ';- \ Ot~\'\_e . (\..e,r,\-i,A."": ~Lt ~ O\,v\J.\ 

Tc Gl i \'\e_,, . • v., ~ ~~f~v\C:.€-~ -<V\O.. y L7e:_ G\. tl ,', b t,-,tc-:6 le- i:.o ~+c· .... tt s h ~c._( 
·tr0C\.t\-l\'\.e,v\-v--C\..t i1Ae.. l~66--to.·toY'y C\;'v\_c\ WO.~ ~·,c'z-:- OvC\\lc:'b i r:.. 0-.'t 

~ ~--\'0- 1 ' • 

..L( i:. , (Y 0 v~..-- -r~ /1.rtJ;CfY\., ~o a
1 
u.a. l I fi ~°'-f,'r,~ ct cft.tte, c\ (EGL/, red, . 

-c.'\e... IMe_ o, 1....-\ 1+il...C-V'- A-4 /' I . 

( l<~v;S.~ 1-,si1· EI 030 

L 
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Comments: ____________________ _ 

~ -h r1 \ o.. i f'e • OS 

ou-t liV\ed \by \.(H:I_C:. WY\efe opproprtoje_.,, ne~ quctli~e,s-

~~~\,be~: f;f fl' s-itic!;'°l( a~: s~t:itcd;~ . Q r,lu WIY\ . 

~ '/-zs-q( 

A-5 



OJ 
I -

0 
c,.., 

soa: J50C,Cfot/-TtviA - ~t/LI VALIDATOR: 

COMMENTS: RA\>10G \~f=:~l.\,S'TC<Y 

FIELD SAMPLE ANALYSIS DATE 
ID TYPE SAMPLED 

(3{)yCjQL/ bfS 0\ .1 I{} ·-ZC/ ~Y "3 

I ~k..--llct 
U i~\-opi'c 

';v ·J;(-a.(_LL_ 'V 

f5nCI Cl (') ~ Gls v--- A 11 ·- l-tfs 
I / 

I Tc_ _qc, 
I 

} j l,,l t~o ·k=J21·c 
,t ·1o1c~I u I/ 

RtVl at\(~ Q1s r✓ A 11 -I -CL~ 
'Tc _c1c, 

lJ ·,Si~: 101,ic• 
I ) 

'l-1 le, +0 ! IA_ "'v 
Bo9t1o·L £21 ~ ~ ~ H - 2 -ct~ 

I 

T~ --eict -

"• r 

-~fQpiL 
_li-±aLU \v 

-·· 
.' I 

, i 

.. _ . t.. 
~ , I I 

911-A 3225 .. 0698 

HOLDING TIME SUMMARY 

-r~f-aiVJ DATE: 3--:ZC/-94 
I I 

PREP. 
DATE DATE HOLDING 
PREPARED ANALYZED TIME, DAYS 

N/A 'z-,~-e'°~ NIA 
~ ;z-z3-q3 l 

/2--Zf --C/3 
) 12-21 -<?3 

I 12 - 1LJ -0n 
12- -2- '3 \ 

\ 12.-2~ 
I 1 

12 -Z_I ~v 

I 2 - 1 L' .-Ct 3 
('l. -2·3-<-)"~ 

I~ -13 -if~ ' 
/2 -2-1 ·-C(~ 

i 12 ~1LJ - C13 
I 12 --ze·1-C,J 

I 

12--'Z~-lj 3 

' I 12-ZI-Ci3 
,1 i 

ANALYSIS 
HOLDING 
TIME, DAYS 

~I~() 

\ 

) 

\ 
1 

l 

) 
I 

I 

,11 

PAGE_l_OF_&_ 

QUALIFIER 

NONE 
J 

I 

\ 

I 
I 

\ 

I 

I 

~ 

::i:: 
:c 
c-, 
I 

V) 
c:, 
I 

fT1 
:z 
I 

V) 
-c 
-c 
I 

0 
0 
N -
:;o 
ID 
< 

N 

J 



OJ 
I -

--1:. I .. 
/' ,) 

lfl ·•-
.. b . [1.··, > 
--I:.. '--: 

!. '. 
, I ~ 

SDG: t5(}9C(O'/--T~\/\ -~tp/ VALIDATOR: 

COMMENTS: (< Af.i\O~ \-\ l:V\I\\ s·, ,z y 

FIELD SAMPLE ANALYSIS DATE 
ID TYPE SAMPLED 

~o q ct o~ G~ ii_/!> -1 I ·- 'Z-43 
·1c otc-C·- ·1 I 

LA ,~·ta~ 
1cit{,ll U ~ii 

B~Dl)o G,s 0( 16 -11:. 6-LfS 
\' GC\V\,\V:\O... I 

-1 - I 2Ci 

' Np-· 
I P..W\. ~W\ 

\ L,l \~.: topic: 
·To·tcl\ Ll ) 

I S -,-qo 
T~ - l19 I 

Se ' 
\V pll \~t;{}ic~ •,/ 

N/A 
NIA 

HOLDING TIME SUMMARY 

-;:-<;;+ a '1 I\ DATE: 3-zlt-lf ~ 
f ( 

PREP. 
DATE DATE ~WLDING 
PREPARED ANALYZED TIME, DAYS 

N/A IZ-li4-93 N/A 
12-llt -ct3 r 
fl-23'-lt3 

1-Z. -Z( --it_3 ' 
1-17 - Cft/ 

12-oq-c,3 I 
' I 2. -t Lt - C1 3 

I ,- 07-cttJ 
I / 2 -( 7 -C, 3 

1-07-C(L{ 

IZ-zt-lls 

\ IZ-ll •-l)3 

' 1'2 .. -?1 -{f:s I 

I-OL -C/1 
0 /2-l'6 -l)3 

' J I 

'( 

PAGE 

ANALYSIS 
HOLDING 
TIME, DAYS 

< 180 
\ 

I 

j 

I 

I 

) 
I 

I 

''/ 

~, 

2. OF ·2. 

QUALIFIER 

/\lnt-Jf-

\ 

j 

I 

\ 

j 

I 

I 
~ 

.. -

:e: 
::c 
("") 

I 
VI 
C 
I 

IT1 
:z: 
I 

VI 
"C 
"C 
I 

0 
0 
N . .. 
;o 
11> 
< . 
N 



a:, 
I 

Ul 

0 
w 
t,J 

I 

SDG: J I VAi. JOA TOR: 

COMMENTS: 
COMPOUND 

0 , r~7 P~\UW\ - ~ 

7T~ crri uw, - z.·zr< 

9, ., 3225 .. 0700 

PRECISION DATA SUMMARY 

·7-S' f-A ('j) DATE: ·s ~ ?:.1 l - c:i1- PAGE 
I I 

SAMPLE ID: SAMPLE ID: RPO SAMPLES AFFECTED 

gr,q Dt>n DuPI ,~0-+e. 4 lo tSr)9 \)PO 
,, '\ 61 I I 

f OF_l_ 

QUALIFIER 

T-L -flA"::i---

·r-~ 

::e:: 
:c n 
I 

V) 
C, 
I ,.., 

:Z: · 
I 

V) 
-0 
-0 
I 

0 
0 
N .. 
;;c 
n> 
< . 
N 



0 
w 
A 

IJ'U3225.070 I 

SAMPLE RESULT VERIFICAl ION, DATA PACKAGE: B09904-TMA-644 

: Gr<>S~ >.lpha.JBeia . 

Sample ID 

Detector 

.. J\liquot · 
Count time 

Alpha cpm 

Alph.i , Bkgd 
Alpha, Xtalk 

.'~IJ:)hcl, E:11 
Alphc1 flf3li1Jl.t ~al~: • 
Alp~c1 fl~~111t Rptd. • 

A.lph.i MDA Cal~. 

>.lpha tvt()J\ Apt~: 
13etc1 cpm 

BkQ~ 
Xtalk . 

Elf . 
Beta Result Cale. 

13.f3ta Re~lllt Rptd . 
Beta MDA Cale • 
Beta tvt[)A rptd 

644RAD.WK1 

B09904 
109 

0.10 : 

100 
0.22 
0.06 .... 

0.006 
0.127 : .. 
5.56 
5.60 
3.91 

4 
2.29 
1.05 

0.274 : 
.. 
0.42 

12.91 
13 .. . 

5.14 
5 

B09905 .. .. . 
111 

0.10 
100 

0.31 
0.11 . . ... 

0.006 
0.134 
6.31 ..... .. 
6.30 
5.27 .. .. . 

5 .. 
2.66 .. .. ... 
1.05 

0.270 
0.42 

16.66 
17 

5.13 ... . .... 
5 ... 

B09906 . ... 
113 

0.40 : 
0.07 

•,• • 

0.006 
0.144 

: 
: , .. 

: 

4.98 . . .. ...... 
5 

B09908 

0. 10 • ·• ·· 100 • .. 
0.43 . 

0.11 · 
. . . . . . . . . . . . 

0.006 • 
0. 164 
8.55 
8.50 
4.21 

. ...... . . .. .. . -
4 : 

2.86 • 

0.98 
0.254 I 
0.42 

19.17 

5 

.. ···· ·· ••· ••· ··· •·· 

.... .......... a .... c .. -1:1~~~).1309C>P0..-.0.lJP 
11~ : 115 

.. 0.'. .1~ : . 0.10 
100 100 

0.05 ' 0.79 • 
0.038 ' 

0.006 • 

04-Apr-94, PAGE 1 



0 
w 
CJ1 

SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09904- TMA-644 

• Selenium 79 

,~~rnpl~ le:> 
·Detector 
. Gross Counts 
Count Time 

; Sample A_mount 
Bkgd cpm 
Decay Factor 

· Detector Ell. 
Yield 

. . . . . ' . . 
Result Cale. 

. Result Rptd. 
MDA Cale. 
MDA Aptd. 

644RAO.Wl<1 

.......... ....... ... 
809DP0 I QC-BLANI< • B09DP0-OUP 

4 , 4 4 
1675 . 

150 
0.52 : 

11.14 . 

1 
0.728 · 

0.6739 · 

0.047 • 
0.028 

2.24 • 
2.00 . 

' ' ' 

1725 
150 

1 

11.02 ' 
1 ' 

0.727 • 
0.7259 : 

0.41 • 
0.39 
1.08 
2.00 

1 • 
0.768 

0.7957 
0.57 
0.57 · 

1Jlfl3Z25 .. 070Z 

04-Apr-94, PAGE 2 
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w 
- .J 

SAMPLE RESULT VERIFICATION , DATA PACKAGE: 809904-TMA-644 

Technetium 99 

:sample ID 

644AAD.Wl(1 

Detector . 
Aliquot 

P-Factor 
Yield ' 

Da~s 
Lambda . 

Oecc1y 

... ~131! cp,11 
Count, lime • 
·· ··•·· · . . ... 

E3kg., cpm 

R..e.sull., ~alc.. • 
R~ull,. rptd. . ·. 
.. t.11:>A, calc . . 

Mc:>A, rptd . 

; . 

809904 • 809905 
LBG 10 . LBG 11 

2.030 • 2.030 
2.340 2.340 
0.397 0.426 

55.616 : 52.574 
8.91E-09 ' 8.9tE-09 : 

1.0000 : 
••· ... .. . .. .. .. 

1.0000 • 
0.270 

: 
0.480 .......... 

132.200 132.200 .. .... 
0.540 0.500 .. 
0.354 0.585 ' .......... . 
0.360 . 0.590 ....... . . . . . . . 
0.390 • 0.349 
0.400 0.400 

2.040 I 
2.340 , 
0.539 : 

51 .574 ·: 
. ·a.9iE~og ' 

1.0000 ' 

9'1-A 3225. 0703 

............ ···· ···••,• 

eo9opo .. . ':cic~Lcs 
... i~$.3$. L iBG i 6 

2.020 : 2 
2.340 : 
0.473 : 

2.340 
0.4209 

48.574 : 0 
8.siE~os I ·s.91i:~o9· 

•· ··•·••••• ••• • ••• • •• • • ❖-•······•·· · . 

1.0000 : 1.0000 ........... . . : 
0.170 : 18.200 

QC-BLAN!( B09DPO-DUP 
. LBG ;·3 : .. . LBG ,·1 

2: 
2.340 : 

2.06 
........ ········· · 

2.340 
0.6113 I 0.4239 

0: 53.498 
8.91E~09 ! .... 8.91E-09 

. • • • • • • • • I 

1.0000 : 
·o:,so · 

1.0000 
0.200 

·;i~}®.T)~f?90 :· :) iE(~~tj :.. 134.800 
0.575 : 0.52 0.47 • 0.52 

.:: j)~i r:: 22.789 
. ......... ~: ~~~ L ..... . 23 

0.358 : 0.366 
Ci4oo·•· 

0.138 
0.13 

0.207 
0.2 

0.241 
0.24 

0.349 
0.3 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09904- TMA-644 

Total Uranium 

.s10pe: 

644RAD.WK1 

Standard 1 IO.tttn~itr 
0.049 : ~q? ~~mpl9. IC> 
0. 156 1182 B09904 
0.521 
0.976 : 
2.603 : 
4.881 
16.27 

1.3E- 04 

•·• • ·· · 

4187 B09905 
7921 B09906 

20934 : eos9oi 
38734 ~ 809908 

121703 . B09DP0 
ac~·Lcs ·· 
QC- BLANK ....... ...... 

·so9DP0-DU 

11193 : 

18497 : . .. . 
26429 · 

-483 

~?~67 : 

. .. . ....... ,. · · · ·•· · .. .. . ···--· ···-·· ···· ···· ·····• 
..... .... JlJ.~ll. 1 i=>~EJp/C>s~I 

'Volume 

3.-s. : •. . . ~7'.~ .. L. 0.:0.~ .. 
1.6 : 17.6 i 0.08 

... .. •· ·•• ·· ··· ···· ·· ··· -
3.3 ... ~~.: ~ . ..: . 0.:0.~ 
2.0 i 21 ' 0.08 
1.4 : 14.8 : 
2.3: ····· ······ ·· 2s:;-r · 

-3.3 I - 32.s ( 

0.08 
0.08 
0.08 2.6 
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SAMPLE AESUL T VERIFICATION , DATA PACKAGE: 809904-TMA-644 

Uranium 233/4/5/8 

.sample .II:> 809904 

Detector 

SamJ)le c:e>tJnt .lime 
Ce>rr. Ira.car dprn 

8.k.Q~ c:e>tJrll t!me 
Net tracer counts ... ·• .. ...... . .. 

Datector ell. · 

Yield 

Aliquot , 

lJ :-?.38! Q(0~s c:ounts · 

U::?~~! bk.9.d C0lmls . 

U ::?.~~! grc>~s ~~tJnts • 
.lJ ::?~~! ~k9.d c~unl~ ; . 
U-235, branch ratio ' 

U-?~3./{. Q'~~~ ~0~0is ' 
.U. - 2~3,/4! .~k.9.~ c:e>unts ' 

U. ::~3.8, r~s.ult c:~lc:: , 
U-238! result rpt~ 
U-238 MDA calc. : 

lJ -:.2.3.~ •.. ~.0~ r1;>ld. i 
U-235, result calc. • 

U:-2.3$; r~~~li ipt~. : 
U-235, MDA calc. : 

. 9-:?3:si Mb~ ,·pi·ci.- : 
U :-~~~4., .. r~~ull ~aJc: . • 

. U-2~~/4! r~:5.~U rpld.- .• 
U-233/4, MDA calc . . 

9-2.33/4: M.~A ,picf , 

644AAD.WK1 

25 
400.02 

10.47 

6481.67 

765 

0.3135 

0.5826 

1 
176 

2 
10 

1 : 

0.826 
; 

189 .. ... ; 

5 
1.073 ' 

1.100 ' 
0.047 I 
0.060 I 
0.067 : 

0.067 

0.057 
0.060 

1.134 
1.100 ' 

0.064 
0.080 . 

B09905 =B09906 
26 ' ... 

400.02 

10.47 

6481.67 
510 : 

0.2822 

0.4315 

1 
55 , ... 

1 
1 
1 

0.826 ' 

62 
4 

0.499 

0.500 
0.071 ....... . 
0.070 ............. 
0.000 
0.000 
0.086 

0.090 
0.536 
0.530 

0.086 

0.100 

B09907 

0.582 

0.580 
0.073 

0.070 

0.023 ... .... ....... .... 
0.023 
0.089 

0.090 
0.582 
0.570 

0.073 

91U3Z25.0705 

. , . , ; ... 

• eo9opo ····· 'ac~:L.~~ T9¢.~~Y'Ni<)3~~°-po.:ouP 
··· 26 :-··· :· ::::::::2.~ L .. ~.s..• ... .. 30 : 24 

201.48 , J4.9.:.0.~ .L. 149.05 : 149.05 j 313.7 
·10.471 10.46 : 10.46 : ... ... 10:46 : 10.47 

6481 .61 : s22i.s3r··s22i.s3 : 6221.63 , 1132.21 
.... 416 : . 454 : 475 : .... .. .362 :- 729 

- · · I ·· ••· · ·· · · · ····••:· • · •· •· • ··· 1 •••··· · ··I ·• 

.0.'. ~~~2. : .. . 0.:~~9.4.. : o.~~~~. :.. . o.3674 , 
o..69~~ .: 0..14.1.~ .L . 0.1611 : . 0.:6~~0. .: . 

1.: .... 1• {! 1: 
35 : )t:· .. .. 545 .... . .. : : ,:: : : 

0 0 • 33 j 0 j 
1 [ .. 3 .: 331 j 1 I 
0 ' 0 ' ... . . {) ! 0 : 

o.826 , . .... iiifas T ti"a2s ! o.826 T' .. 

0.3157 

0.7031 
1 

125 

2 ....... 
14 

0.826 
· 37 :·· ··· ··· ·61r .. ·· .... sof:· · ·······, 1 · · ....... iii 

2 j .... . .. 0 ! .......... "35 ·:·· . ... . . ·o I . .. 5 

o.397 : ·ii64i1 · · ~§,s :· ···· · o.'ofa ! o.ao 

0.400 . ~'.~~~.:: 5.100 I ..... ... <>:<>1:3..). 
0.081 I 0.080 l . ·o.2ss : 0.100 : 
0.090 j 0.080 I 0~300 : · 0.100 I 

0.014 • ... ..... o.'. ~3-~ : .. ·ii.sis : 0.016 • 
0.014 ·i o.o3a \ 4jl0CiT.. 0.01s : 
0.10s , ·,ioof... 0:002 :·.. 0.121 

· 0:1~~ :·· ... o:1oo ·: ··· ·: ~::~~~ :::: ... 0.100 

0.397 ' . . . :§~9.f :::: :: _ ~-~~? .:_ ..... . 0.:.0.1.3-. 
0.390 i 0.690 : 4.600 0.000 .. .. .......... ........ ~ . . .. ... ·• .. .... ... '... . . ...... ........ .... ... .... .. 
0.087 ' 0.080 i 0.277 ! 

0.100 : ···· ;i(i80 7· ·······0~300·T····· .. 
. . . . . . . . . . . . . . . . . ' . . 

....... ... ... ... :, . ·· ·· 1·· 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09904-TMA-644 

• Plutonium 238/239 

·so9DP0 

Oatector 

Count lime 

(:;orr! tr~ce_r ~pm 
E3kgd, C0lJ0l lime . 

Net, tracer counts : ...... ' . . ··• ........... . 
Detector Ell · 

. . . . . . . . . •· .. 
Yield : 

40 • 

1277.3 • 
4.86 • 

2375.67 . 

1072 
0.4138 

0.417 ' 
1 : 

i 
3 
1 
0 

11 

QC-LCS 
41 , ...... 

1277.3 I 
4.86 : .. 

2375.67 
... 1387 : .. 

.. 0.4063 ! 
0.550 ....... . 

1 .... •• · • • 

664 
2 

1 : 

20 : 

11 

. . ... .. .. . '.'ll_q1JC>t 
Pll2~~! {lrC>S:S ~ount:S · 
Pu239, bk9.d ~ounts 

Pu239deca~ 

Pll~~8, 9.ro~:S ~<>ll~t!i 
Pu238, bkgd counts , ·· ···· ·hi·2~a.:~acav ' • • • • • • • I • • • • 

Pu239, Result calc. · 
. .. .... . .. 

Pll~-3~, Fie~lJl_t rp_t~ · 
Pu239, MDA calc. .. •·• • . . .... ........ . 

f>u_2~~! ~£),\ rptd _. · 
Pu_2.~8. R~~lllt _c':'I~. • 
Pll2.38.! Re!iu_lt rpt~ . · 

PlJ2~8.! M[),\ c~lc . • 

. f>1J23.~•- tv11J'.' rpt~ . 

644RAD.Wl<1 

0.999 : 
0.008 · 

0.008 ' 
0.016 . 

0.020 

- 0.022 • 
-0.006 . 

0.032 : 
(io40 1 

1 
: 1.045 : 

1.000 
0.012 
0.020 
0.014 
0.014 
0.024 
0.030 : .... 

4 
3 
1 

23 
14 
1 

•·• • ·· · 

0.002 
•··•• ·•· ·· ··· ·· 

0.002 
0.015 ..... . 
0.020 
0.017 
0.017 
0.033 
0.040 

2 : 

1 • 

0.018 ........ ... ... ... .. 
0.016 
0.057 
0.070 : 

9'1-13225 .. 0706 r . 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809904-TMA-644 

• Amerlclurnicurlum 

!Sample ID 809DP0 QC-LCS 
.. Detector :·· . 63 '.. 64 

Count Time : 731.52 731 .52 

Trac~r dpm 4.95 : 4.95 
Bkgd coLJnl lime : 2380.13 2380.13 

Net tracer counts 326 694 : 

Detector elf. : 0.4006 0.4031 
Yield 0.225 0.475 

/\llq~.e>t 1 1 

-6.rn.?41 w()s.s. (;()lJn.t~ 1 353 .... 

l.rTl~41 ~k{).d. c.ollnt5. 1 
: 

0 : 
"' 

. ,6,rn?41 ~~c.~v 0.9998 1 

. C::lll?~4 Qf C>~S. <;()tJ0.15. 0 231 ..... : 

C::rn?~4 b.k,gd c.oLJ.nts : 0 1 

c.rn.24.4 ~ac~v 0.9955 : 1 . ... 
Am241 result calc. : 0.000 1.134 : ...... 

A.m..?4.1 r~5.u,lt rptd. -0.007 1.132 
" ..... . . ..... 

Am241 MDA calc. 0.052 : 0.025 . . . . . . . . . . . . . . ...... 

Am241 ~IJ/\ rpt~ 0.050 : 0.020 
" , .. " : "' 

Cm244 result calc. 
: 0.000 0.739 : 

C::rn?4.~ r~.sLJlt rpl~ 0.000 
: 

0.740 
Cm244 MDA calc. 0.053 0.025 .. , .. 
C::m?4~ M[)A rpld. 0.050 0.020 

644RAD.WK1 

66 
731.52 

4.95 

0.040 . 

91/-1 l225 .. 0707 
. ' 

,. 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09904-TMA-644 

:Neptunium 

Sample ID . B09DPO. . • QC-LCS 
Detector 

. ~P~J.~c:pm · 
Inst. ell. 

Am243 added . 
Yield 

~ll9uot 
Count lime . 

· ··· •• ·• ... .. . . 

.. Np?37 Q~C>~S <:~lJfllS . 
Np?~.7 bkQd COlJnts 
. . ~P?3.!. cl~P~: ell 
. N.P.2.37 r~ull <:ale:. · 
. Np2.31,r~lJII rpt~ . 
. ~p~~7 M,C>A c:alc. 
~p~J.7 M,DA rpl~-

644AAO.WK1 

28 
35.24 . .. ..... 
0.721 
99.08 

0.4933 . .. 
1.000 

976.87 .. 
4 
1 

0.389 
0.007 
0.007 
0.018 
0.000 

30 

: 38.55 
: .... ..... . 

0.721 : 

: 99.08 
0.5396 : 

' 1.000 
: 976.87 

160.~. I 
1 : 

0.367 
3.728 
3.700 
0.018 
0.000 : 

.... 

9'{,I. 3225 0708 
lo , 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09904-TMA-644 

= lodlne-129 

= Scirnple I(? B09DP0 
Detector XSPEC14 

Count Time · 

... . Gre>s~ <:pm . 

I· 

644AAD.Wl(1 

.. . _13_k~ <:pm = 

'3.lc1n~ cprn • 
r-Jet <:prn • 
Lambda 

. c;<>rL ClclY,~ = 

(?eccly • 
Yield • 

. ~iiq0~t •. 
PPT. Corr . . 

r,ociuct •· 
r -iaii>, ·• 

·· Resuit ·caic: • · · 
... . ·· ·· ··· .... .... . . 
R~~lJ_lt Apt~. : 

MDACalc . . 

. t-1 (?I\ Rptd: • 

... .. 
0.367 : 
1.000 · 

. . . .... ... . . .. . .. 

238.67 • 
22j331 •. 
·o:a24 , 
- 0.117 
22.124 ciooE~oo .. 

0.00 
1 

9'i-A~225.0709 
!' ' 
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