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[i] INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

CERTIFICATE OF ANALYSIS 

Westinghouse Hanford Company 
P.O. Box 1970 
Richland, WA 99352 

July 11 , 1994 

Attention: J.A.Lerch 

SAF Number 
Date SDG Closed 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

94-130 
May 25, 1994 
One (1) 
Water 
W0066 
Stand Alone 

On May 17, 1994, one water sample was received by ITAS-Richland for radiochemical 
analysis. Upon receipt, the sample was assigned the following laboratory ID number to 
correspond with the WHC specific ID: 

IT AS-Richland ID 
405371-0lA 

WHCID 
BOBS60 

II. Analytical Results/Methodology 

Matrix 
Water 

Date of Receipt 
5/17/94 

The analytical results for this report are presented by laboratory sample ID. Each set of data 
includes sample identification information, analytical results and the appropriate associated 
statistical errors. 

Regional Office 
2800 George Washington Way• Richland. Washington 99352-1613 • 509-375-3131 • FAX: 509-375-5590 

rr Corporation is a wholly owned subsidiary of Intemational Technology Corporation r·, '03 'it f . ., ... ... 



Westinghouse Hanford Company 
July 11 , 1994 
Page 2 

The requested analyses were: 

III. Quality Control 

INTERNATIONAL TECHNOLOGY CORPORATION 

Gamma Spectroscopy 
Gamma Scan by method ITAS-RD-3219 
Liquid Scintillation Counting 
Technetium-99 by method ITAS-IT-RS-0001 

The analytical results for each analysis performed under SDG W0066 include a minimum of 
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any 
exceptions have been noted in the "Comments" section. 

Quality control sample results are reported in the same units as sample results. 

IV. Comments 

Results from the initial radioactivity screening of this sample classified it as Category I. 

Gamma Spectroscopy 

Gamma Scan by method ITAS-RD-3219 
The batch was recounted due to an error which caused the spike identity to be switched with 
the sample identity. The recount data is accepted. The Eu-152 detection limit was not met 
for the blank and the LCS, however, the Eu-152 detection limit was met for the sample and 
duplicate sample. The LCS Eu-152 achieved detection limit appeared to be elevated because 
Eu-152 was not "detected" (the abundance criteria was not met according to the ND system), 
however, the ND calculated result for Eu-152 is acceptable (99.6%). The LCS, batch blank, 
sample and sample duplicate (duplicate of sample B0BS60) results are accepted and reported. 

Liquid Scintillation Counting 

Technetium-99 by method ITAS-IT-RS-0001 
The matrix spikes, LCS, batch blank, sample and sample duplicate (duplicate of sample 
B0BS60) results are within contractual requirements. 



Westinghouse Hanford Company 
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Page 3 

INTERNATIONAL TECHNOLOGY CORPORATION 

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and 
for completeness, for other than the conditions detailed above. Release of the data contained 
in this hard copy data package has been authorized by the Laboratory Manager or a designee, 
as verified by the following signature. 

Reviewed and approved: 

Suzanne Gaines 
Project Manager 

8C 05 
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IT ANALYTICAL SERVICES 
RICHLAND,WA 
(509) 375-3131 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0066 

LAB SAMPLE ID: 40537101 MATRIX: WATER 

WHCID: B08S60 DATE RECEIVED: 5117194 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

CO-58 6.76E+00 6.13E+00 6.16E+00 1.39E+01 pCi/L NIA RD3219 

CO-60 -5 .06E+00 5. 74E+00 5.76E+00 8.68E+00 pCill NIA RD3219 

CS-137DA -4.32E+00 5.06E+00 5.08E+00 7.71E+00 pCi/L NIA RD3219 

EU-152 3.54E+00 1.80E+01 1.80E+01 3.98E+01 pCill NIA RD3219 

EU-154 4.10E+00 1.01E+01 1.01 E+01 2.31E+01 pCill NIA RD3219 

EU-155 2.31 E+00 8.92E+00 8.92E+00 1.62E+01 pCill NIA RD3219 

FE-59 4.85E+00 1.88E+01 1.88E+01 3.78E+01 pCilL NIA RD3219 

TC-99 2.11E+01 1.29E+00 6.10E+00 2.19E+00 pCill 95.10% ITAS-IT-RS-0001 

Number of Results : 8 

GC 06 
682A-6-93 
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CONTRACT ______ _ 

CHAIN OF CUSTOOY #: B013C8 
SAMPLE IO(S): BOBS60 
SAMPLE SCHEDULE DATE: 04/01/94 

USER ID BA [TM'' 2.29 

INTERNAL TEMPERATURE OF SHIPPING CONTAINER 
UPON OPENING IN LABORATORY ____ _ 

BOTT # of # of 

SAMPLE ANALYSIS ORDER 
BATTELLE, PNL 

I BOTT# TYPE 
BOTT 
SIZE BOTT PRESERVAT NOTcS SAMP ANA_1 ANA_2 

123 P 1000 

313 P 1000 

1 HN03 

1 HN03 

8' "'r GAMM 

r/i/ft{ ~ GAMMA SCAN 

,2 -1-TC99 

TC-99 

ITAS 

SAMPLE RECEIVER INITIAL/ DATE: 
____ I DATE. ___ _ 

WATER_!,_ SOIL_ OTHER_ 

ANA_3 ANA_4 ANA_5 ANA_6 Ffl tered 

OG19 



Surv.eyed: Yes V- No 

Pacific Nonhweat Laboratories 
Battelle Boulevard 
Richland, Washington 99352 

BE DPITZ 

CHAIN OF CUSTODY 

? By (initials) Jtfln._ 
Test User ID: BATTM 1 E, 72'3 

C-of-C: 

B013C8 og. l of 
(509) 372-!Z!IZIE,'3 

Company Contact: ---,--+------------,.--------Telephone: -------=---
Samples 'collected by: ;;t;bitei,i. ~ Date: s:--r-1c.f Time:_...;::;?_IS __ _ 

BIZIBSE,0 I ID/Sample No.: __________________________________ _ 

Ice Chest No.:_t_-_~_-_I_O _________________ Field Logbook Page No.:_'_+/_8_5_6 __ _ 

Remarks: S(j-i:: 94-/ 30 
Possible Sample Hazard Identification-· ___________ Contract No.: ____________ _ 

DELIVER TO SIGMA 5 ·' , . ..., _ _1_, I --) Destination: ___________ ...;;l:...vv__,;.e!>_TJ·_n..1.q_~ __ -=-- Carrier/Waybill No.: __________ _ 

Ground-Water ------"x.;... _ Soil _____ _ Other _____ _ 

Shipping container internal temperature Shipping container internal temperature 
when samples sealed in it _________ . when opened in laboratory ___________ _ 

30B560 -(8) 1000mlP-GAMM 
80B860 -(2) 1000mlP-TC99 

~.Avr-
Relinquished by: 

~)-Ot4--~ 
Relin uished by: 

/ wt/( 

Relinquished by: 

Disposed by: 

PNL-MA-567, AD2 

Sample Identification 

-'o/053~/0} 

Chain of Possession 

//<f(} 
Date/Time: 

Date/Time: 

~ ·r.:rtt$ 
Received by: Date/Time: 

Received by: Date/Time: 

Disposal Method: Date/Time: 

B0-1200-345 (12/92) 



SAMPLE STATUS REPORT FOR E 6017. E-BLANK 2-E32-2 TIME: 5/17/94 8:48 
DISPATCHED: 3/30/94 11:44 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 5/ 5/94 15: 3 

EXT. DETER. RESULTS OR STATUS 
**** ******** ********************************** 
4271 TOT-ACT < 5.00000E 01 pei/G 

· END OF REPORT 

13 o BQvJLQ_ 
1jot)OW1-
€)o Bo:wi-: 
00 00\,l.n 

~i 
s-{ \ 1-1 ~~ 

t)o'BSL!LO 
""c_~ _s\1~\, '-\ 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

*** *** ****** N Y VOGEL 

0020 



Contractor CONTROL NUMBER 
OFF-SITE .. (To be obtained from PROPERTY MANAGEMENT) 

WHC PROPERTY CONTROL 

PART I-TO BE COMPLETED BY ORIGINATOR 

Department ER Eng Support I Section Field & Analytical Supp I Unit ER Field Samolfna 
The following items are to be shipped from [! Contractor • ~Vendor 

Routing ~ Contractor 0 Vendor 

Shipped to Off-site Custod1~n 

IT Analytical Services 
2800 George Washington Way 
Richland, WA 99352 Full Title 

Quantity Description, (Include Serial and any Government Tag Numbers) Original Cost 

1 Sample I: fjo B.5~0 
Cooler ID: G'.-f< • ID 
Polycooler with groundwater samples packed 1n wet fee and N/A 

lbs. vermiculite -----· 
________ .._ _____________________________________________________ , 

;,-------------l Sample#: 11 A Cooler ID: __,.... 
Pol .,,--6'.1 

ff I loll groundwater samples packed 1n wet ice and N/A 
1L- t.....vem1 cu 11 te . 

0 Classified ~[Unclassified 0 Shipped Under DOE Contract 0 Shipped Under Contractor's Use Permit Contract 

Necessity for the Off-Site Use of this Property 

Sampling supports RI/FS work 1n the 2 00 ,14 ..Z~A 

B111 of lading I 

CERTIFICATION OF THE RAD/A TION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TO SHIPPING. 

RM Clearance for Pub_jjc Rele~_ I RMSurveyj9:; J'S// DatfL I; ~ / <....,_ /.. ~(- -, -:,, ~ '?4 ,..,, 
Location of Property (Area & Bldg.) 

'"') ~ r_; - r:; I ,_ ~ -
Contact 

p~ H. Butcher {!hone 
509) 376-4388 

Date Ready i9/hipme7 .. - I Cost Code to be Charged p I Approximate Date This 
N~ ~ . I-. -... u 88410 [ S--JA- Property will be Returned ?"' ~,I' I 

Originated By)// 
l . 1"11. L lclt·✓ Da/, I ~ 19/5 1 71r~~ 'J. J , AA~- °s1t7/4t/ 

Signature and Name of Property Control Custodian Date Pr~rty ~anagenfent A~roxal ____ . Ii ·~11711~ I~>.'. /LfY' j°;, ( 
PART 11 - TO BE COMPLETED BY SHlf•PING, , · 

, 
/" ! I ·-

Signature of Recipient 

,£,~ --z=-rrl-r 
Date 'Sh~fa.1,, J'?CC 

By Originator 
White, Green, Yellow, Pink - Property Management 
Goldenrod - Retain 

Return Order No. Date Issued Purchase Order No. Date Issued 

t C 01 
DISTRIBUTION . 

. Shipping Operation - Sign all Copies and Forward to: 
White - Property Management Green - Property Control Custodian (Issuing Office) 
Yellow - Retain Pink - Originator 

54-3000-4 79 (09189) 

v-



Vi)~ ll l "'J .;<" !.'. tl. ' l.:· R J !~ ·' e ,I i\rnj ii II, ~'"R l~q 
\l 't,,, ,f ~!l •\'! fj '1111,1! ·:1 

rn INTERNATIONAL Regional omce 
TECHNOLOGY 2800 George Washington Way 
CORPORATION Richland. Washington 99352 

Date/Time Received 

Project/Client # 94-\"30 

SAMPLE CHECK-IN LIST 
I 1 Per Sh1pp1ng Cont11nerl 

J"~<SO 

Cooler ID (if noted on the outside of cooler) 

Client Name 

Batch or Case # 

ER.-10 

1 . 

2. 

3. 

Condition of shipping container? Gk :..;_ ______ ...,_ _______________ _ 
Custody Seals on cooler intact? 

Custody Seals dated and signed? 

Yes [D

Yes 12(° 

No • 
No • 

4. Chain of Custody record is taped on inside of cooler lid? Yes aY' No • 
5. 

6. 

7. 

8. 

9. 

10. 

Vermiculite/packing material is: 

Each sample is in a plastic bag? 

Wet • 
Yes • 

Dry uY 

No ~ 
Number of sample containers in coo.:.:le~r::...: ____ , _o _______________ _ 

Samples have: 

Samples are: 

Coolant present? 

___ tape hazard labels 

~ custody seals v' appropriate sample labels 

__0n good condition 

broken 

other 

Yes @" No • 

__ leaking 

have air bubbles 

Sample temperature ------------
, 1 . 

12. 

13. 

The following paperwork should be accounted for (N/A if not applicable): 

Chain of Custody #' (sl ___ t3_o--'-f3_,;;G;;.;::8.._ __________________ _ 

Request for analysis #(s) ____ N_/,_A __________________ _ 
Airbill # Iv/ IJ ------------'------
Have any anomalies been identified above? Yes • 

Carrier N /ll 
---'--'-''-N-o-✓__,..,,__ __ _ 

Memos have been initiated for all anomalies identified above? Yes • 

Printed Name/Signature -r;,., G-,1/Aro~ ~ 
---''-=---.a=--t, ....... "-'-"''-------

Date/Time --=5<.t.O..,_'/..,_"'t',.t-),.:....:.~__,_1_,,,.'.3'._c._c:;; __ _ 

FORM NO. LS-042. Rev.0. 2/94 
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TENNELEC #1 

Customer 

Code 

WHC 

Customer 

ID 

WHC/WATER 

BOBS60 

BOBXX1 

TOTALuCi 

Recieved 

Date I Time 

5-17-94 

pH Pinch! 

<2 Wghl 

Rcvd/Relq (mGrrns) 

2.5 

1.7 

SCREENING CALCULATION SPREADSHEET 

Screening Prep Count Mnts. BACKGROUND 

Date l Time Dale I Cntd Alpha I Beta I Mnts 

5-17 5-17 10 11 206 240 

Vol. Sample SMPLE CNT DATA Net Sample DPM / Aliqout 

Anal. Size Hldr Total Counts Counts/Minute Alpha Beta 

mG ml Gm L Num. Alpha Beta Alpha Beta 

5 1.0 2 2 17 0.15 0.84 5.93E-01 1.70E+OO 

5 1.0 3 0 33 -0.05 2.44 -2.BE-01. 5.24E+OO 

' 
l!_J1!Pvrf 9f 

uCi per Sample 2 Sigma Error pCi/(Gm or L) 
rgo\ 

Aliquot to Cat 1 

Alpha Beta uCi per Sample 

s;No , 

Gm orllr 

Alpha Beta Alpha Beta Alpha Beta 

5.3E-05 1.SE-04 9.SE-08 1.2E-07 5.3E+01 1.5E_+02 Yes ~.9E+02 8.5E+02 

-2.3E-05 4.7E-04 -5.1E-OB 2.0E-07 -2.3E+01 4.7E+02 Yes -l.3E+02 2.1E+02 

3.0E-05 6.3E-04 ) 



CU'.HOMER t l.iJHC 

·; WATCF: 

ITAS ID DUP ACCOUNT 

17-Mas·-l •?94 
Pa~e 1 

SAMPLE DELI'.JERY Gr:OUP ---Woa00 ------

BATCH NUMBER 5-3-i1 -----~---------

Ct..:STOMEF-: 
ID COMMENTS 

======-Lo-~ J71 In=== Q C.,,'\G, Of,====, ========================================== 
______ .fc._9..f}}!_!_~ ____ g!:~'i __ o~~--------------·---------------------------------
1 ) 40537101 WHC BOBS60 
________ F <I s-3 7 t_6 I -----------··-------------------------------------------------

-=--------====================================================-====------
ACTIONS (Initial & Date) 

::. ) Ir~ I T I AT r: D @5JJ:rA.tt_____ 5) COUNT I NG/MEASUF~EMENT Li~.r:~_j_2_~ o/ 'f-
'.2) r·r-:EP U'-iD r.:cc:::1 1.JED ~--~--llt:j_lf_ 6) DATA F:EVIEl>H:.D AND _/t7r_1_-_2._2._-_,r __ _ 

ANALYTICAL PREP STORED -~-~ 
::.n ~;.;MPLE r~:::MAnmu: STOr~ED}"6fr ,-/lf-:1'1 

1) GEPA~ATI• N LAD RCCCIVCD ____ tv IA_ 

0024 



II 

DUE DATE rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION ~ 

REANAL YSI$ I RECOUNT_,,,' 
CHAIN-OF-CUSTODY BA~fs RECORD 

ANALYSIS Gt:twr m "-- : 

CUSTOMER lJ /f C 

MATRIX W "'--+-~ 

NAME/DATE1(l;: / h -22Jf 
I 

SAMPLE DELIVERY GROUP l.J O O ~ &7 

BATCH NUMBER _____ _ 

ITAS ID CUSTOMER ID COMMENTS 

1 ) L05 3=/-11 is 
2 ) L05 3?-J/ S 

3 ) LI053r/O/ 

4 ) -f' 05 ~ rl o I 
5 ) 

6 ) 

7 ) 

8 ) 

9 ) 

10) 

REANALYSIS 

*REFERENCED QC* 

BLANK -------
SPIKE -------

& Date) 

PREP LAB 

RETURNED TO (CHECK ONE) 

SEPARATION LAB · --~------

DATA REVIEWED ---~----
ANALYTICAL PREP 

' 
/6?,) -

I 
I 
l 

( RECO~_,/ 

ACTIONS (Initial & Date) 

COUNTING/MEASUREMENT ~ t,,/22 /(((l 

DATA REVIEWED .,f1Z..t·2j-r-/ 
ANALYTICAL PRb~TORED ---

RC-048 12/92 REV 2 



*** 
CHAIN ··Dr·-·CUST!JDY £-:ATCH l"-iNAL YSIS F'.EC8RD ', 

1 7 ····Ma.~ ·- 1 c::' 7 4 
F'a~e 1 

111 II· 
• ..... •II\..- SAMPLE DCLIVERY GROUP ____ \(V_o_a_~-----

1 iA-rrr, 
'HH I !....! 1

\ 

TTA,.._ TT', 
.l. I Hi-' ~.1.1 DUP ACCOUNT 

BATCH NUMBER ~J?/?;/ __ -----
CUSTOMEF: 

ID COMMENTS 

======L=;;~;~;~===~=;.;;'7;:s====~~=;=~;~Dl=:=~Gr\.~\'lq,===1au'.J'i"t'1~Jyo¥=---
.L...6$371.2. N ,1...oS..371 I /11 F Do.3"71 DI ------------------------------------------------------------------------

1 ) 40537101 WHC BODS60 

==~=============================================================------=-
ACT I Ot~~.3 < Ii,i tia.l ?t Date) ~ 

' .. =.·,) 1~ou~•·r·r"r:'/Mr.Acui::•r.>..~E-~-·r I '·I' :21 n..,.1 qL{ ~-~±iL~-----
z) r-:·r-::CP LAB r::ECEI 'v'ED -~!IJ!~Cf __ f:!1/fl-
7 \ r_ •.• , ... Mf)LE·· !~_•[· M ... T ~•r•,[r.• (;')TOF•'"-II v/r'7 ~c., h1U I.. ..... _, - n1 I . , I lrl- l"tl. • " \.o ,L. ___ '.L:.;:J.. ___ _ 

.:+) ·:cr-AriAT r ON LAD r::cc:: r '.)[I: 1!.?.!1.rl.1!1f!L 

~ 1 11 .!.11\.., 1.- ~ 1 .. 1-1-! J'-t :...M '---~: ____ _ 

6) DATA REVIEWED ~ND 
ANALYTICAL PREP STORED 

t) ! .. - . - . .., ·16 
V 'v ·-
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION LOG t: RD-N-, _______ page1af2 

fTAs.Rolrl
U.OIUITORY #~Cl MEMO (NClill 

PROJECT ID (Nama/N.--: . !f!-oC :t I mw.r--- 1,_-v1-& 
I Co1-b c:s 

NCM INfflA TED BY fN•malDllte/: 

PARAMETER(S/: .- t... i""- 1-Y'l. c"--
SAMPLE NUMBER(S/ AFFECTED: f(65llf_£if -to£3:z1a I f Q c 
MATRIX: l!l !::I.-

AREA: 

,. 
z. 

9. 

10. 

D SHIWIIEC ~ RADIOCHEM D COIINT1Nf1 D BIOAIISAY 

D DATA VEIUF • REPORnNa •- OTHER: 

NONCONFORMANCE fcheck annrooriate itemtsn: 

• Not enaug11 samin received fer proper ana1ySi11. 3. • _ Sampte lost during exlrlCliOn/llUllySis; 

D _ Holding bme exceeaed by ___ days due to: 
no ra-prep or re-anslysls posaable. 

4. • QC data reported ID dient IIUISldll of: 
2.L • CATEGORY I: Out of Labor11tory Control 

D _ Holding 1lml! exi,il'l!d at receipt. 
•. metnod limits D internal Urmts 

• OAPPtlmits • .. COnllllCI limrts 
22. • CATEGORY II: Laboratory Oependent 

• regutalCIY limits D blankaiteria • WOIII baclaog D _ Instrument failure 

•. COlfflUIIC2bOn D other(see#10) 
5. D lnco!TeCI procedure(s) used. (See #10) 

2.l ,,a: CATEGORY Ill: Laboratory Reruna 

2.3.1, •. QNQC: 

• . Sumi;alBS D internal atandanls 
e. - D __ Invalid instrument calibration. (See 910) 

• .splllel'9Clll/9MS D blank contamination 
7. • Incorrect/incomplete data reported to dient. 

2.3.:Z. ~ CONFIRIIIATJON: (5119#10) 

•.. Seallld c:cturm D contaminlltion check 
a. · • _ Reported detection limit(s) higher than: 

~ other(See#101 • __ method limns •. CAPP limits 
2.3.3. • .o,umON: 

• contnlct limits • .. otner (see #1 DI •-- overcmllration • unaer cal1brabon 
Due to: • .. otnerc-•101 • _ sample matrix •-- insufficientlBfflJlle 

2.3.4. [J_ __ OTHER: (SN "10J 

D __ Instrumentation 0. otherCsee#10) 

w1a-- 4qect-1 ~ -f- rspJ t,_ - >.~e 7:, I iJ 51,),:fd; 

~1-- Ki ~)l:f c_t:l-~ ,--

NOTIFICATION [check appropriate item(sU: 

•·O Client notified by (narm !llnd date):. ____ _ 

• ·.. in writing 

•~- by phOn!t 

• byFAX 

O p,_otner (explain) 

PROJECT MANAGER (signature & datel: 

,i I~ ~ect1-= 

:z.0. Clienrs ·name ________ anel n,sponse: 

0 . process "as is" . 0. resam;,te 

0. on nolel Iii_ . •-. Other (explain) 

~/~/.!j 

I 

I 

0-013 



lij 'i\'"~{1 ! 11· { J 
•i)f l, .,I' ,,. 

IT CORPORATION LOG#: RD-94--______ pag• 2 of2 

)i. CORRECTIVE ACTION: IHl11ALS/DATE --1 ff/, -Z..<(-79! 
I 7 

h u,(/1.,...;J ,f1t"f+z.. a... cc fl o-f:__O 
J 

I RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO: I 

• ACTIONS TO PREVENT RECURRENCE: INl1IALSIDATE 

FIRST LEVEL SUPERVISOR: ff~" DATE: ~/ 2lf--1y 
RESPONSIBLE MANAGER: 

:~;:--:v:: r /"$/'f 'I / . /~'2Q. DATE: 
I 

CC REVIEW 

•-- NONCONFORMANCE • DEFICIENCY >"--·RERUN 

•~ FURTHER ACTION REQUIRED: 

ASSIGNED TO: 

7 fi,11.c/_ QC COORDINATOR: ~~ DATE: 

CORRECTIVE ACTION VERIFICATION 

l?ljVERIFIED • CANNOT VERIFY (speafy reason) 

REASON: 

tJ NCM CLOSURE . 1 • 

QC COORDINATOR, ~ c'.ld'.,c,; 
DATE: 

L------------------------..,,Jl,1.4 
SIGNED ORIGINAL MUST BE RETAINED IN FILE: 0.::.. QUALITY/OPERATIONS FILE 4PROJECT FILE. 



W INTERNATIONAL· 
TECHNOLOGY 1 

CORPORATION 

OS\\ 
PROJECT ID /N11nH11Numbw/: 

NCM INITIATED BY (Name/DIiie/: 

PARAMETER/SJ: 

u)HC-

LOG I: RD-IM-________ pag91 of2 

ITAs-RlcNMOd 
LAJIORATOIIY NONCONFORMANCE MEMO /NCMI 

SAMPLE NUMBER(SI AFFECTED: t?tJ5,111 I} l~ 531-/IS 
MATRIX: 

AREA: 

1. 

2. 

9. 

10. 

D 
D 

SHIP/REC 

DATA VERIF 

a RADIOCHEM 

• REPORTl'NG 

D 
D 

COUNTING 

OTHER: 

D BIOASSAY 

NONCONFORMANCE check a riate item s : 
D Not enougn sample received for proper anaiysIs. 

O. Holding nme exceeded by ___ days due 10: 

• _ CATEGORY I: Out of Laboratory Control 

D Holding time excIrect at rece,ct. 

. - •. CATEGORY II: Laboratory Oependent 

•. WOOi backlog 

D _ communication 

D instrument faJIUre 

D other (see s101 

2.3 • CATEGORY Ill: Laboratory Reruns 

23.1. • QA/QC; 

• surrogates 

• spike recovenes 

232. • CONFIRMATION: 

D second column 

•: otl1er(see#10l 

: , 3. • DILUTION: 

D over cahbratIon 

D .. otl1er(see#10l 

: 3 ,. • . OTHER: (SHI #10) 

Other tspecify): 

(': 

•. internal stanaards 

• blank contamnanon 

D contarmnanon cneck 

D . unoer caucraoon 

NOTIFICATION [check appropriate item(s)l: 

1. 0 Client nollfied by (name ana date): ______ _ 

0 inwnttng 

0 ... by phone 

•. by FAX 

o __ Other lexcIa,n1 

PROJECT MANAGER (signature & datel: 

3. • Samele lost dunng extracnon1anaiysIs: 
no re-prep or re-analysis possI0Ie. 

4. 0 ac data reponed to client outside of: 

• metnod lImIts • internal hmIts 

• QAPP limns • contract umns 

• regulatory IImIts •. blank cmena 

s. O Incorrect 0roceduretsl used. (See #10) 

&. 0 .. Invalid instrument calibratton. tSee #10l 

1. • lncorrect1Incomptete data reponed to Client. 
(See#10l 

a. ~ Reponed detecnon UmIt(s) 11igl1er tnan: 

D. metnc<1 limIts D . CAPP limits 

~ contract um,ts 

Due to: 

D _ other tsee #101 

O samDIe mamx 

0 .. instrumentation 

D insufficient sam0Ie 

0 other(see#10l 

z.o_ Clienrs ·name ______ ana response: 

0 , process "as Is" 

• __ onhOldtil __ 

0. resam0Ie 

. . . -,.. 
FURTHER ACTION REQUIRED, SEE PAGE 2 OF 2 v u J.. ;J 
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I RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO: I 

• ACTIONS TO PREVENT RECURRENCE: 

FIRST LEVEL SUPERVISOR: 
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QC REVIEW 

• ., NONCONFORMANCE 

•- FURTHER ACTION REQUIRED: 

CORRECTIVE ACTION VERIFICATION 

~_VERIFIED 
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REASON: 

SIGNED ORIGINAL MUST BE RETAINED IN FILE: 

INl11ALS/DATE 

ef ·. DEFICIENCY J,._RERUN 

DATE: 

• CANNOT VERIFY (spec1ty reason) 

•~ QUAUTYIOPERATIONS FILE 
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Los Alamos Technical Associates, Inc. 

8633 Gage Blvd. I Kennewick, WA 99336 I Telephone (509) 783-4369 I FAX (509) 783-9661 

'} 

August 16, 1994 

Karl Pool 
Westinghouse Hanford Company 
P.O. Box 1970 ' , 
Richland, WA 99352 

Dear Karl, 

Attached is the data validation report for analytical results for 200BP-5 
Groundwater Operable Unit (SDG W0066-ITC-074). The package was received by 
Los Alamos Technical Associates on July 27, 1994. Validation of this package 
began on August 15, and was completed on August 16, 1994. 

If you have any questions, please let me know. 

Sincerely, 

s 
nvironmental Engineer 

cc: Chris Haecker, LATA 
VW 402.55 file 
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200-BP-5 Groundwater Operable Unit 
Data Validation Narrative 

INTRODUCTION 

All samples in Sample Delivery Group (SDG) W0066-ITC-074 were validated at level 11D 11 as 
defined in the Data Validation Procedures for Radiochemical Analyses (WHC-SD-EN-SPP-001). 

The data package was received by Los Alamos Technical Associates (LATA) on July 27, 1994. 
Validation began on August 15, 1994 and was completed on August 16, 1994. 

The radiochemical analyses were performed by International Technology Corporation, ITAS. 

ANALYSES REQUESTED 

One (1) water sample numbered BOBS60 was collected on May 5, 1994 by WHC and transferred 
to International Technology Corporation (ITC) for analysis. The following determinations were 
conducted on the sample in this SDG: 

Technetium-99 
Gamma Spectrometry 

DATA QUALITY OBJECTIVES 

Method ITAS-IT-RS-0001 
Method ITAS-RD-3219 

The data quality objectives for 200-BP-5 Groundwater Operable Unit are specified in the Quality 
Assurance Program Plan for the 200-BP-5 Groundwater Operable Unit (DOF/RL 88-32, Rev. 1). 
Precision, accuracy, and detection limit requirements for the project have been derived from 
USEPA Contract Laboratory Program Statement of Work for Inorganic Analyses (EPA 1989a). 

The primary objective of the data validation effort was to ensure these data quality objectives were 
met, and that the data are usable and defensible. This was accomplished through a detailed 
examination of the data package to recreate the analytical process and verify that proper and 
acceptable analytical techniques had been applied. The data package was checked for correct 
submission of required deliverables, correct transcription of raw data to the summary forms, and 
for proper calculation of a number of parameters. 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met. 
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DATA QUALITY OBJECTIVES (cont.) 

Sample Result Verification. All sample results were supported in the raw data with the exception 
of the matrix spike recovery,~npage 1,1 of the package. The spike recoveries forCo60, Cs137, and 
Eu152 on page 10 were also reported µicorrectly. Th_e expected values entered were in DPM rather 
than pCi. . 

Detection Limits. Detection limit goals were met for all samples with the exception of those listed 
in the "COMMENTS" section of this report. 

Completness. No results were rejected, the data is 100% complete. 

Data qualifiers are assigned to any results that have been determined to be deficient. These are 
discussed below. 

MAJOR DEFICIENCIES (REJECTED DATA) 

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

MINOR DEFICIENCIES 

• No minor deficiencies were identified during validation which required qualification 
of data. 

COMMENTS 

• 

• 

•-

• 

• 

The matrix spike recovery for technetium-99 was reported incorrectly on page 11 of 
the package. The spike result entered had not been corrected for the sample activity. 

The spike recoveries for Co60, Cs137, and Eu152 were reported incorrectly on page 
10 of the package. The expected values entered were in DPM instead of pCi. Values 
are corrected and recalculated. 

The MDAs for Eu152 were >RDL in the gamma spike and blank. The MDAs for Fe59 
were > RDL in the gamma analysis of BOBS60 and its duplicate. 

There was no evidence that the pH is being checked before the analysis of the 
samples. 

There is no VEDD (Validation Electronic Data Deliverable) included with this 
package due to the fact that no qualifications were made or changed by the validator. 
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DATA VALIDATION APPLIED QUALIFIERS 

Qualifiers which may be applied by data validators in compliance with the procedures herein are 
as follows. 

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The 
value reported is the sample quantitation limit corrected for sample dilution and moisture 
content by the laboratory. 

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due 
to a QC deficiency identified during data validation, the associated quantitation limit is an 
estimate. 

J- Indicates the compound or analyte was analyzed for and detected. The associated 
concentration is an estimate, but the data are usable for decision making purposes. 

BJ- . Applied to inorganic analyse·s only. Indicates the analyte concentration was greater than 
the IDL but less than the CRDL and is considered an estimated value. 

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC 
deficiency the data are unusable. 

UR- Indicates the compound or analyte was analyzed for and not detected in the sample. 
Additionally, the data are unusable due to an identified QC deficiency. 

JN- Indicates a tentatively identified compound (TIC) that has been determined to be valid in 
terms of identification and quantitation. 

UJN- Indicates a tentatively identified compound (TIC) that has been determined to be 
presumptive and valid (JN) in terms of identification and ·guantitation and has been 
qualified as undetected (U) due to associated blank contamination. 

NJ- Indicates presumptive evidence of a compound at an estimated value. The data may not be 
valid for some specific application (i.e., usable for decision making purposes). 

N- Indicates presumptive evidence of a compound. The data may not be valid for some specific 
. applications (i.e., usable for decision making purposes). 
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LABORATORY APPLIED QUALIFIERS 

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are 
as follows . 

. Organic Data Qualifiers 

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The 
value reported is the sample quantitation limit corrected for sample dilution and moisture 
content by the laboratory. · 

J- Indicates an estimated value. This flag is used when estimating concentrations of 
tentatively identified compounds (TICs) or when the presence of a TCL compound is 
confirmed at a concentration of less than the CRQL but greater than the IDL. 

N- Indicates presumptive evidence of a compound. This flag is used only by the laboratory for 
TIC results when the identification is based on a mass spectral library search. 

P- This flag is used for pesticide/ Aroclor target analytes when there is greater than 25% 
difference for detected values between the quantitation and confirmation GC columns. The 
lower of the two concentrations is reported on the report form and the result is flagged with 
a"P'. 

C- This flag applies to pesticide results where the identification has been confirmed by GC/MS. 
This flag should not be used by the laboratory if GC/MS confirmation was attempted but 
unsuccessful, in which case, the laboratory should use an "X" flag as defined below. The "X" 
flag is then defined in the SDG narrative. 

B- This flag applies to results in which the analyte was detected in both the sample and the 
associated blank. The combination of the "B" flag with the "U" flag ("BU" or "UB") is 
expressly prohibited in the analytical SOW. 

E- This flag identifies compounds whose concentrations exceed the calibrated range of the 
GC/MS instrument. 

D- This flag identifies compounds identified in an analysis at a secondary dilution factor. 

A- Indicates a TIC which is a suspected aldol-condensate product. 

X- This is a non-specific flag used to properly define the results. If used, this flag must be 
properly defined within the body of the SDG. 

ooooos·· 



LABORATORY APPLIED QUALIFIERS 

Inorganic Qualifiers 

U

B

E

M-

N

S

W-

* 

+-

Indicates the analyte was analyzed for but npt detected in the sample. 

Indicates the analyte concentration is less than the CRDL but greater than the IDL. 

Indicates the value reported is estimated due to the presence of interference. 

Indicates duplicate injection precision criteria were not met during graphite furnace (GFAA) 
analysis. 

Indicates spiked sample recovery was not within the control limits. 

Indicates the reported value was determined by the Method of Standard Additions (MSA). 

Indicates post-digestion spike for GFAA analysis is outside control limits and the sample 
absorbance is less than 50% of the spike absorbance. 

Indicates duplicate analysis was not within control limits. 

Indicates the correlation coefficient (r) for the MSA was less than 0.995. 
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Validator 
MC Webb 

Analyte 

GEA 

Tc99 

Date 
8-1'6-94 

SDG 
W0066-ITC-074 

DATA VALIDATION SUMMARY 

Qualifier Sample Reason 

None BOBS60 N/A 

None BOBS60 N/A 

oonnos 
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RADCHEMISTRY DATA SUMMARY 

FILE #:VW4O2."55 ' HEIS #: BO8S6O 
,,, 

Date: 5-May-94 ,, 
,, . 

Matrfx: WATER 
Constituent CAS # Units Results Q 

Cobalt-58 13981-38-9 pCi/L 6.76 u 
Cobalt-6O 10198-40-0 pCi/L -5.06 u 
Cesium-137DA 10045-97-3 pCi/L -4.32 u 
Europium-152 14683-23-9 pCi/L 3.54 u 
Europium-1 54 15585-10-1 pCi/L 4.1 u 
Europium-155 14391-16-3 pCi/L 2.31 u 
lron-59 14596-12-4 pCi/L 4.85 u 
Technetium-99 15133-76-7 pCi/L 21.1 

Shaded areas indicate changes by the validator 
!TC074 

MDA 
13.9 
8.68 
7.71 
39.8 
23.1 
16.2 
37.8 
2.19 

checked by: /iUf-
datet,#JA 

000~1.1. 
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IT ANALYTICAL SERVICES 
RICHLAND, WA 
(509) 375-3131 

SAMPLE RESULTS 

LAB NAME: ITAS-RICHLAND SDG: W0066 

LAB SAMPLE ID: 40537101 MATRIX: WATER 

WHC ID: 808S60 DATE RECEIVED: 5117194 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

CO-58 6.76E+00 V 6.13E ... 00 6.16E+00 1.39E+01 pCi/L NIA RD3219 

CO-60 -5.06E+00 iJ 5.74E+00 5.76E+00 8.68E+00 pCilL NIA RD3219 

CS-137DA -4.32E+00 /.) 5.06E+00 5.08E+00 7.71E+00 pCi/L N/A RD3219 

EU-152 3.54E+00 U 1.80E+01 1.80E+01 3.98E+01 pCi/L NIA RD3219 

EU-154 4.10E+00 U 1.01E+01 1.01 E+01 2.31E+01 pCi/L NIA RD3219 

EU-155 2.31 E+00 U 8.92E+O0 8.92E+00 1.62E+01 pCi/L NIA RD3219 

FE-59 4.85E+00 (.) 1.88E+01 1.88E+01 3.78E+01 pCi/L NIA RD3219 

TC-99 2.11 E+01 1.29E+00 6.10E+00 2.19E+00 pCi/L 95.10% ITAS-IT-RS-0001 

Number of Results: 8 
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LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION A 8 C ® E 
LEVEL: I 

PROJECT: -~c)v -f3P-!::> SDG: tt)O{) ~ b- tTC..-67t/ 

VALIDATOR: M.-u,etob LA TA NO.: VW401. 
if()l.. I s-s 

DATE: 'l ---lb--f✓ 
SAF NO.: 1'f-r30 LAB: /TC. CASE: -

QAPP REFERENCE: 
:._ ·.'' 

I_ 

SAP REFERENCE: --·; 

' If there is no QAPP or SAP reference, contact the WHC Technical Representative. 
If the document(s) are not provided, default to the Method acceptance criteria. 

ANALYSES PERFORMED 

D Gross Alpha D Strontium-89 ,}(Jrechnetium-99 D Isotopic Anal. 'A Gamma D lodine-129 
D Gross Beta D Strontium-90 Alpha Spec. Spectroscopy 

D Total Uranium D Radium-226 D (LSC) Liquid D D D 
(KPA) D Radium-228 Scintillation 

SAMPLES/MA TRIX A Je,S 6 o { 4Jo-hv-) 

-.. 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Technical verification forms present? .................................... @ No 

Compliance screening form present? .................................... ({;l) No 

Is a case narrative present? ........................................... @ No 

Were all analyses requested reported? ...... : ............................ ®No 

Are all results supported in the raw data? ................................. ~ No 

N/A 

N/A 

NIA 

N/A 

NIA 

Comments: _________________________________ _ 

2. CHAIN-OF-CUSTODY/HOLDING TIMES 

Are s~mple holding times acceptable? ................................... @ No NIA 

Are samples preserved correctly? ....................................... @ No NIA 

Was the pH of the sample checked prior to analysis? ........................ Yes@ §il!? .Al,,,(_ 

Comments: 72 L ,._ id h,Q J.ul,,,/lde-( ;_ .:fZ4,Jc, p 4 4,i...., aL £>L , L p✓ ,,0e fr;, v½[M 
Wh-f...£c, ~Kl • 

PNO-DVF-015, R1 
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LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

3. INITIAL CALIBRATION 

Instruments/detectors calibrated within one year of sample analysis? ............. Yes ~ NIA 

Initial calibration acceptable? ... · ..... : ........... -_ ........... : ......... @ No NIA 

Standards NIST traceable? ........................................... @j No NIA 

Standards Expired? ................................................. Yes @ NIA 

Comments: J)a:tJ.f0 f,;i..c/-q,J .\U-;- £et<.. Gv an~ 7L v"''rJcW'a.< d!.dK'ctt)/ /4dt,y ~ 
be,r 7) ht::v)" ub--fo,,z; d ;;, i ';f{..t,<,v 7 2. lk--4,uu .:,3 <A1i{, ln.4rLh- · u:1 G,ec. d:t LL· . I 
Tl 12 /'.o,.,t~ '1 (., J{,(1 ~ u- ,,,J.<Di,;-:f'I.o; d·na /,1(!-:"'f (1fur d .. ,£Jl·,h /,l.;,,..:)C/- 5 -q..; 

4. CONTINUING CALIBRATION 

:::::;:~~: :~:::e:c::;t::i:tquency? : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : i ~: ~;: 
:::::~:: :~::e:c::;:::i:~ frequency? : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : .~ ~: ~;: 
Calibration check standards NIST traceable? .............................. @ No NIA 

Calibration check standards expired? .................................... Yes @ NIA 

Comments: _______________________________ _ 

5. BLANKS (see BLANK AND SAMPLE DA TA SUMMARY form) 

Method blank analyzed? ............................................. 0 No NIA 

Method blank results acceptable? ...................................... -~ No NIA 

Analytes detected in method blank? ..................................... Yes ~ NIA 

Transcription/Calculation Errors? ....................................... Yes @ NIA 

Comments: _______________________________ _ 

PNO-DVF-015, R1 



LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

6. MATRIX SPIKES (see ACCURACY DATA SUMMARY form) 

Matrix spike analyzed? ...... ' ...... ·,· .......... : .................... -~ No NIA 

Spike recoveries acceptable? ......... , ................................. @ No NIA 

Spike source traceable? ............................................. @ No NIA 

Spike source expired? ............................................... Yes @ NIA 

Transcription/Calculation Errors? ...................................... G No NIA 

* Spike Recovery 

O,(,R = SSR - SR x 100 
SA 

where: 
SSR = spiked sample result 

SR = sample result 
SA = spike added 

Comments: , ~ _ 4 ., f "k j_ ~ ~ 
,(I •t"'2:,Z Q, J..:l 4t?d j _R 1A:-::;z...,.., i,;:t 1?,< l--!"l-D-l -$_,,.{. 

(,b ti ) Sf!= re~~ 
f<4 4-1 .,a,£ _, ~ . 

7. LABORATORY CONTROL SAMPLES (see ACCURACY DA TA SUMMARY form) 

LCS analyzed? .................................................... @ No NIA 

LCS recoveries acceptable? ........................................... ~ No NIA 

LCS traceable? ................................................... -~ No NIA 

Transcription/Calculation Errors? ....................................... @ No NIA 

* 

PNO-DVF-015. R1 

Recovery 

%R = observed value x 100 
true value 

Cs137 

%/2.--
I 

L 



LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

8. CHEMICAL RECOVERY (see ACCURACY DATA SUMMARY form) 

Chemical carrier added? .. .. .. . ... . .. ... ..... . . .. . . . .. ... ... .. . ...... Yes 

Chemical recovery acceptable? .. . . ... . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes 

Tracer added? . .. .. ...... .. . .. . .. .... . ..... ... . . .. . . . . . .. . .. . . . .. . Yes 

No@ 
No(® 

No@) 
Tracer recovery acceptable? .... . . . . . .. . . . . .. . . . . . . . . .. ... ... . ..... .. . Yes No e 
Standards traceable? . . .. ...... . .... . ... . .... . ...... . ... . .. . . ... .. . .. Yes No ~ 

Standards expired? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes 

Transcription/Calculation errors? . . . . . .. .... ... ... .. . . ... .... .. .. . .. ... .. Yes 

* Alpha Spec Tracer Recovery 
A.1 - B.1 

(2.22)(E.1 )(T.1) 
where : 

A.1 = gross counts per minute 
B.1 = background counts per minute of tracer 

2.22 = conversion factor, dpm/pCi 
E.1 = detector efficiency 
T.1 = activity (pCi) of tracer added to sample 

(can be determined by taking dpm of tracer 
added divided by 2.22) 

No~ 

No@ 

Comments : ______________________________ ____ _ 

9. DUPLICATES (see PRECISION DATA SUMMARY form) 

Duplicates Analyzed? ....... .. ...... . ... . . . . .. ..... . .. . .. . ..... . . .. ~ ) No NIA 

RPO Values Acceptable? . . . . .. . .. .. . . . . . .... .. . . ...... . ....... . .... . ~ No N/A 

Transcription/Calculation Errors? . .. . .. .. ... . .. .... .... . . .. .............. Yes (tli>@ 

* 

where: 

Relative Percent Difference 

RPD = los - 0 I x 1 oo 
(os2+D) 

OS = sample concentration (origina l sample/MS) 
D = duplicate concentration (duplicate sample/MSD) 



LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

10. FIELD QC SAMPLES 

Field blank(s) identified? ........... ; ........... _· ..................... Yes @ N_IA 

Field blank results acceptable? . • ...... '. ...................... · ........... Yes No @ 
Analytes detected in field blank(s)? ...................................... Yes No @ 
Field duplicate sample(s} identified? ..................................... Yes ~ NIA 

Field duplicate.RPO values acceptable? ...................... '. ............ Yes No ~ 

Field split sample(s) identified? ....... '.,. ............... : .......... : ..... Yes @) N/A 

Field split RPO values acceptable? ................................... : ... Yes No <fii). 
Performance audit sample(s) identified? .................................. Yes @ NIA 

Performance audit sample results acceptable? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No ~ 
Comments: ---------------------------------

11. DETECTION LIMITS (LEVELS D & E) 

MDA's meet required detection limits? ................................... Yes@ NIA 

Transcription/calculation errors? ........................................ Yes @ NIA 

* 

where: 

Minimum Detectable Activity (MDA) 

4.66 x ./{B~2)if.2)-
2.22(E .2)(1.2)(R.2) (D .2)(V.2)(Y .2)(T.2) 

B.2 = background counts per minute (cpm) or the reported 
standard deviation of the background (S) cpm 

T.2 = counting time for associated sample 
2.22 = conversion dpm/pCi 
E.2 = detector efficiency 
1.2 = ingrowth correction factor (if applicable or 1) 

R.2 = carrier recovery factor (if applicable or 1) 
D.2 = decay factor Of applicable or 1) 
Y.2 = chemical yield factor (if applicable or 1) 
V.2 = sample volume in liters or grams· 

Comments: ¼tJfJ- -tG I::;]) L$J.. lli fw-?Ctu_.;k (OL. :zL IA~ 11 L LC 5 ~ 
H/JIJ > fGDL f0 Jm-& J:L_ g~ /dtJ(!,.S~o 1;(_,, y UM ,, 1½ $;, R S5 

PNO-OVF-015. R1 



LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

Results Calculation Equations 

PNO-DVF-015, R1 

where: 

Gross a.lB and Tritium 
, (A.3 - 8.3) x C.3 

(2.22)(E.3)(V.3) 

A.3 = gross counts per minute 
8.3 = background counts per minute 
C.3 = activity of a. fraction in p channel* 

2.22 = conversion factor, dpm/pCi 
E.3 = detector efficiency 
V.3 = sample volume, liters or grams 

-if for calculation of gross p, otherwise substitute 1 

Strontium (totaC 
A.4 - 8.4 

(2.22)(E.4)(/.4}(D.4}(R.4)( V:4) 
where-. 
A.4 = gross counts per minute 
8.4 = background counts per minute 

2.22 = conversion factor, dpm/pCi 
E.4 = detector efficiency 
1.4 = ingrowth correction factor 

R.4 = carrier recovery factor 
D.4 := strontium decay factor 
VA = sample volume, liters or grams 

Strontium--90 (corrected for Sr--89) 
A.5 - B.5 

(2.22)(Y.5)(E.5)(1.5)(D .5)(R. 5)0/. 5) 
where: 

A.5. = gross counts per minute 
B.5 = background counts per minute 
Y.5 = yttrium-90 yield factor 

2.22 = conversion factor, dpm/pCi 
E.5 = detector efficiency 
1.5 = ingrowth correction factor 

· R.5 = strontium-89 yield factor 
0.5 = strontium decay factor 
V.5 = sample volume, liters or grams 



LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

Results Calculation Equations, continued 

PNO-DVF-015, R1 

where: 

Technetium-99 
A.6 -B.6 

(2.22)(E.6)(R.6)0/.6) 

A.6 = gross counts per minute 
8.6 = background counts per minute 

2.22 = conversion factor, dpm/pCi 
E.6 = detector efficiency 
R.6 = carrier recovery factor 
V.6 = sample volume, liters or grams 

,, 
I 

Alpha Spec Isotopes 
A.7 - B.7 

(2.22)(E. 7)(R. 7)(V.7) 
where: 

A.7 = gross counts per minute for isotope 
B.7 = background counts per minute for detector 

2.22 = conversion factor, dpm/pCi 
E.7 = detector efficiency 
R.7 = tracer recovery factor 
V.7 = sample amount, liters or grams 

Gamma Spec Isotopes 
A.8 

(2.22)(B.8)(D.8)(E.8)(V.8)(T.8) 
where: 

A.8 == peak area for isotope 
0.8 = decay factor for isotope 

2.22 = conversion factor, dpm/pCi 
B.8 = abundance factor for isotope 
E.8 = efficiency factor for isotope 
V.8 = sample amount, liters or grams 
T.8 = live time (minutes) 



LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

· Results Calculation Equations, con_tinued --

PNO-DVF-015, R1 

Total Uranium by Laser Fluorometry 
· :, 0/'J.9 - l.9)(R.9)(O.9) 

U.9 -W.9 
where.: , 
W.9 = sample reading with Fluran 

1.9 = initial. sample reading 
R.9 = concentration of uranium standard 

after dilution with sample (µg/L) 
0.9 = dilution factor 
U.9 = sample reading with uranium standard 

Radium -226 by Radon Emanation 

D = COUNT X 1 X 1 X t3 
(2.22)(CAL)(VOL) 1 - e .,_,, e-,1.i., 1 - e .,,•t; 

where: 
COUNT = net count rate, cpm 

CAL = calibration constant of the de-emanation system 
and the scintillation cell in counts per 
minutes/disintigrations per minute of radon -222 

VOL = sample aliquot in liters 
t1 = the elapsed time in days between the first 

and second de-emanations, and i. is the 
decay constant for radon-222 (0.181 d-1

) 

~ = the time interval in hours between the second 
de-emanation and counting, and '), is the 
decay constant of radon--222 (0.00755hr-1) 

t3 = the counting time in minutes, and i. is the 
decay constant of radon-222 (1.26 x 10-4 min-1

) 

2.22 = conversion factor, dpm/pCi 

.. / 
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Validator 
MC Webb 

MAJOR DEFICIENCIES: 

1. None 

MINOR DEFICIENCIES: 

1. None 

COMMENTS: 

Dp.te 
B:--16-94 

SDG 
W0066-ITC-074 

DATA VALIDATION SUMMARY 

1. The matrix spike recovery for Tc99 was reported incorrectly 
on page 11 of the package. The spike result entered had not 
been corrected for the sample activity. 

2. The spike recoveries for Co60, Cs137, and Eu152 were 
reported incorrectly on page 10 of the package. The 
expected values entered were in DPM instead of pCi. Values 
are corrected and recalculated. 

3. The MDAs for Eu152 were> RDL in the gamma spike and blank. 
The MDAs for Fe59 were> RDL in the gamma analysis of BOBS60 
and its duplicate. 

4. There is no evidence that the pH was checked prior to 
analysis. 

Oon,....'""3 ,._ J,.,-
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0 c, 
~) 
t) 
i.c;. MS recovery. 

Analysis: Radiochemistry 
SDG: W0066-ITC-074 

Constituerit 

Tc99 BOBS60 

Spike Sample 
Result 
SSR 

104.00 

MATRIX SPIKE RECOVERY (MS) 

Sample 
Result 

SR 
21.10 

ITC074.RAD 

Date: 16-Aug-94 
Validator: MC Webb 

Spike 
Added 

SA 
90.50 

%R 

91.6% 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/01 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/01 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 

·~ ... 

Page 1 of 5 



g c,, 
,;.) 
t j LCS recovery 
Cit 

I 

PERCENT RECOVERY (LCS) 

Analysis: Radiochemistry 
SDG: W0066-ITC-074 

Constituent Observed value 
OLCS 

Tc99 87.15 
GEA Co-60 52.70 
GEA Cs137 125.80 
GEA Eu152 98.95 

Date: 16-Aug-94 
Validator: MC Webb 

True value %R 
ALCS 
90.05 
49.68 
125.30 
99.29 

ITC074.~D 

96.8% 
106.1% 
100.4% 
99.7% 

#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 

. #DIV/0! 
#DIV/0! 
#DIV/0! 
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--------------- -----------

0 
0 
c:, 
r:) 

~ RPD 

Analysis: Radiochemistry 
SDG: W0066-ITC-074 . 

Constituent 

Tc99 BOBS60 
GEA BOBS60 

RELATIVE PERCENT DIFFERENCE 

Original (Sample) 
concentration 

OS 
21.07 

Duplicate 
concentration 

D 
19.15 

Date: 16-Aug-94 
Validator: MC Webb 

RPD 

9.5% 
All nuclides undetected All nuclides undetected NC 

#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/01 
#DIV/01 
#DIV/01 
#DIV/01 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 

ITC074.RAD Page 1 of 1 
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Analysis: Radiochemistry 
SDG: W0066-ITC-074 

Background 
counts per 

minute (cpm) 
or 

Standard 
Deviation of 
background 

Constituent (cpm) 

I 8.2 
Tc99 8O8S60 27.490 

MDA 

Counting 
time for 

associated 
sample 

T.2 
125.000 

MINIMUM DETECTABLE ACTIVITY (MDA)-

Ingrowth Carrier 
Detector correction recovery 
Efficiency factor factor Decay factor 

E.2 1.2 R.2 D.2 
1.051 1.000 1.000 1.000 

ITC074.RAD 

Chemical 
yield factor 

Y.2 
0.951 

Date: 16-Aug-94 
Validator: MC Webb 

Sample 
volume 
(Lor g) 

v.2· 

0.500 

MDA 

2.193 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#D!V/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
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Analysis: Radiochemistry 
SDG: W0066-ITC-074 

Constituent 

8O8S60 

~ results technetiurr-99 

DPM of the 
sample 

A.6 
51.130 

RESULTS CALCULATION TECHNETIUM-99 

DPM of the 
blank 

8.6 
28.890 

Decay Factor 

E.6 
1.000 

ITC074.RAD 

Yield 

R.6 
0.95 

Date: 16-Aug-94 
Validator: MC Webb 

Sample volume 
(Lor g) 

V.6. 
0.500 

Result 

21.0684 · 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 
#DIV/0! 

Page 5 of 5 
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MATRIX SPIKE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

ITAS-RICHLAND 

W0537101 

,. SPIKE COUNTING TOTAL 
ISOTOPE RESULT* ERROR (2s) ERROR (2s) 

TC-99 1.04E+02 2.09E+00 1.46E+01 

Number of Results: 

-----·- •-- - ---------
:·spike Result Corrected For Sample Result 

SDG: 

MATRIX: 

MDA 

2.19E+00 

IT.ANALYTICAL SERVICES 
RICHLAND, WA 
(509) 375-3131 

REPORT 
UNIT 

pCi/L 

W0066 

WATER 

SAMPLE 
RESULT 

2.11E+01 

EXPECTED RECOVERY 

9.05E+01 -~o 

"il,o 

682A-6-93 



DATE 23-Jun-94 CALCULATED RESULTS SUMMARY dir$era_caldat:405371-TC99 

(NUM) IT# ISOTOPE RESULT . ERROR* COUNT ERROR* YIELD CALC MDA UNITS 

1) L053711N TC99 -7.957E+01 2. 122E+02 4.600E+01 0.951 PCI/L 

2) L053711N TC99 -7.957E+01 2.122E+02 4~600E+01 0.951 PCI/L 

3) L053712N TC99 2.737E+03 1.562E+02 4.669E+01 0.951 PCI/L 

4) L053712N TC99 2.737E+03 1.562E+02 4.669E+01 0.951 PCI/L 

5) L053711B TC99 -2.188E+OO 2.073E+OO 4.507E-01 0.951 PCI/L 

6) L053711B TC99 -2.188E+OO 2.073E+OO 4.507E-01 0.951 PCI/L 

7) L053711M TC99 8.715E+01 6.401E+OO 9.738E-01 0.951 PCI/L 

8) L053711M TC99 8.715E+01 6.401E+OO 9.738E-01 0.951 PCI/L 
'10,0S3d.:t.. I, 1\;;l.'€3 l: QI"\:\ 1 'ts() 

9) 110537101 TC99 1.044E+02 7.315E+OO 1.044E+OO 0.951 PCI/L 
/0'-/· ', - ,;)./.67 :::.. S-3- ·3 ·:, 

10) 110537101 TC99 1.044E+02· 7.315E+OO 1.044E+OO 0.951 PCI/L 
9C,LH/'i?5l:. /, //7'3 G0n.\ 1'7'1 

11) 40537101 TC99 2.107E+01 3.0SDE+OO 6.423E-01 0.951 PCI/L 

12) 40537101 TC99 . ~10:E::;>.osOE+OO 6.423E-01 0.951 PCI/L 

13) F0537101 TC99 1.915E+01 2.958E+OO 6.171E-01 0.951 PCI/L 

14) F0537101 TC99 1.915E+01 2.958E+OO 6.171E-01 0.951 PCI/L 

************************* MDA, Uncertainty Calculations**************************· 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Calculations are based on the average background counts (bkg) and 
average sample count times (Ts). Results are in Act/Unit. 

MDA = [(4.65 * sqrt((bkg c/m)/Ts)) + 2.71/T~l * K, 
where K is the factor that converts the 
associated result from CPM/Aliquot to Act/Unit. 

The calculated MDA value may be lower than the True MDA. 
The MDA is the activity level that can.be detected above the mean blank 
value, Xo (Xo is not included)! In addition, only the Poisson counting 
uncertainty is used to estimated the background variability! 

* Uncertainty estimates (errors) are one standard.deviation (ls) 

The average error is calculated as fo.llows: 
SQR(SUM(Random var)/ N + SUM(Sym var)/ N) 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

********************************************************************************** 

COMMENTS 

AVER {Qyv 

AVER 

AVER~' 

AVER 90. '?° cfo 

AVER9J- / '10 

AVER 

AVER ~u~p"--6) YL . 

l-- \ 
C 1 -(;. 'j 1J .:R.tJcp{ ,1 s -t 2. 11 )L!~o.5'/ ) 

PAGE 

DIAGNOSTICS 

No Contr Values 

No Contr Values 

No Contr Values 

No Contr Values 

No Contr Values 

No Contr Values 

No Contr Values 

No Contr Values 

No Contr Values 

No Contr Values 

No Contr Values 

No Contr Values 

No Contr Values 

No Contr Values 



IT ANAL Y'I'ICAL SERVICES 
RICHLAND, WA 
(509) 375-3131 

LABORATORY CONTROL SAMPLE 

LAB NAME: 

LAB SAMPLE ID: 

ISOTOPE RESULT 

CO-60 5.27E+01 

CS-137DA 1.26E+02 

EU-152 9.90E+01 

ITAS-RICHLAND 

L053711S 

COUNTING 
ERROR (2s) 

1.18E+01 

1.57E+01 

4.1 0E+01 

Number of Results: 3 

TOTAL 
ERROR (2s) 

1.29E+01 

2.01 E+01 

4,?1E+01 

SDG: 

MATRIX: 

REPORT 
MDA UNIT 

N/A pCi/L 

NIA pCi/L 

9.20E+01 pCi/L 

W0066 

WATER 

YIELD EXPECTED 

N/A !ft.~ .~2 

N/ A 1)5. 3'D ~ 

N/A 1~.2."I ~2 

RECOVER'r 

~ofo: 

4~/o {ij(' 

~% 'f'i 



Dn£R 
I 

i NAI I 3 I S !100 
PR. 6/10/94 EX. 6/10.'?: . ~~ 

I I ARS::I BLANK * I 
QCAG018 

(QO ·gcAG017 r-= _____ ,, 

PR. 6/10/94 EX. 6/10/95 __,:. _____ __,;,,_.....J...~----------------

QCA-G- 01 ~ 

QC AG-off 

C () {.. C 

Cf f7J :J--

f (,-.. /'.}2-

Co fc o 

Cs 13 '-:f

/'-l (t;L 

~c;1oe'5 r . 3 3;;2.d- O 

I 3p,7Cc, + ,/--I~ "311/ ,__ 

((0,0% +- 'fr VI t G -

5'7 ,20c+ "33:;;L~/ 

I B 1, z o -:t ,,Z. 33s-5 
1 lo 1 3s;-t- L(/(:;X:J3 
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Sample ID 
Detetto 1' 

Acquire Date 
R:?p ort Oa te 
Configui•ation: 

L053711S Sample Title 
GER1 1 Vari~ble pedk width 

t,n:c , .. ,A rER 
:3. bo 

23-JUN-1994 08: 43: 59 MD/\ confi:J,mca lev:?l: 
23-Jun-94 10: 2:5 AM Sys t~m err,)r 
DK:\200: CGER 1,: S.'\MPlF:lL03371,18 __ 230640843. CI\F; 1 

Prdcessirig ~l~gs 
Fit singlets= no Variable dead time corr~ction ~ 

Collection time d:?cay = no Critic~l l~vel test -
PropagJte all errors= ye~ Library b~sed ~fficiency ~ 

NUCLID£ 
BE-7 
NA-22 
NA-24 
K-40 
AR-41 
SC-46 
CR-51 
MN-54 
C0-37 
C0-58 
FE-:59 
co- £,0 
ZN-65 
SE-75 
AS-76 
RB-83 
SR-85 
KRRB-88 
Y-88 
ZR-89 
SR-?1 
NB-?4 
NB-95 
ZR-95 
ZRNB-95 
NB-96 
TC-96 
ZRNB-91 
M0-99 
RU-103 
RU-106D:\ 
CD-109 
AG-110M 
SN-113D:'.\ 
SB-122 
I-1:24 
SB-124 
SB-125 
SB-126 
I-1:31 
XE-131M 
I-132 
BA-133 
I-133 

PCI /LITE 
<: 9. 061E-t 01 
< 9. 608E+OO 

<: 1. 684E+02 

,._ 1. 310E+01 
< 7. 798E-+ 01 
( 9. 144E+OO 

SAMPLE 
PCI /LITE 
:). 718E+o1 
-. 493E+01 

.t. 721...E+02 

3. /1:=!E-01 
-. :=!49E+02 
- . /0:3E+o0 

DETECTED -------
< 1. 0 38E-+ 01 
< 1. 985E+01 . 

DETECTED/ 
<: 2. 144E-+ 01 
<: 9. 252E-+00 

3.030E+o0 
'J..;.216E+OO 
5. 270E+01 
-. 488E+02 
:). 90:)E+oO 

----·- ---
,: 1. 584E+ 01 - . 86:2E+01 

1-SIGMA 
ERROR % ERROR 

2. 412E+01 h4.87 
3. 138E+OO 63. 4'1-

H.~I_F LIFE roo S~llJR r 
3. 738E+01 21.66 

HALF LIFE roo SH•Rr 
3. 6:26E+OO 6:34. 7:3 
2.U55E+01 94. 41 
~- 384E+OO 3h7. 4~ 

Kf:Y LINE N1JT t=1)UNO 
::2.682E+OO 
4.918E+OO 
6. 469E+OO 
9. S65E+OO 
2. 595E+OO 

}J8. 5:3 
116. 64 

12. 2/ 
· 19. 51-] 
f.,6. 48 

~;HIJR f 

<: 1.047E+01 -. 11:.3E+o2 .· 

HAI_F LIFE TOO 
5. 108E+OO 
3.653E+OO 

1-11'\,l F LIFE TOO 

:59. 2<;\ 
:32. 42 

<. 7.021E .. OO 
-:: 1. 47SE-+02 

< 8.658E+OO 
< 1. 136E-+ 01 
•: 1. 7.BBE+01 
-:: 2. 031E+ 01 

< 1. 010E+02 

.,. 
•. 2.693E:.+03 
,: 1.016E+01 
< 7.777E+01 
< 1. 343E+02 
,: 1. 268E+01 
<: 9. 512Ei-OO 
,r 2.968E+02 ·~ 
[ 1. 108E+0:2 ~ 

( 9. 122E+OO 
,: 2. 298E-t 01 
< 1.517E+01 

r 

'~ 2.320E+01 
,- 4.283E+02 ·• .. 

.r ,._ 1. 043E-t 01 

-------
-. 117E+o2 
7.810E+o1 

------
-. 214Ei-01 
-. :=.!03E+o0 
3. 543E+o0 
- . :361E+OO 

--------
9.~8/E+01 

-------
4.601E+o2 
1. :546E-01 
6.303E+OO 
5. l-.127E+OO 
5. 172E-01 
-. 42:5E+o1 
-. :321E+o2 
2. 730E+01 
2. 249E+OO 
2. 40/J.E+oO 
-. 883E+01 
7. 9c.9E+OO 
- . .i?59E+02 

------
3. 341E+OO 

--------

3. 442E·t-OO 
3. 120E-t01 

HALF LIFE TOO 
2. 525E-~·OO 
:3. 206E+OO 
4.762E+OO 
3.709E+OO 

Hl\l_F LIFE TOO 
2. 518E+01 

HALF LIFE TOO 
7.881E+02 
::;!_ 860E+OO 
2. 189E+01 
:3. 979E+01 
3.391E+OO 
:3_ 001-£+00 
8.902E+01 
~- 927E+01 
:-2. 'l-11E+OO 
6. 370E+OO 
4. 'l-68E+OO 
b. 500E+OO 
1. 308E+02 

HAI_F LIFE roo 
~.865E+OO 

H/',LF LIFE TOO 

SHDRl 
~•9. 36 
IJ.3.80 

SHCJRT 
117.96 
% 1581. 1 :5 
1:34_ 3:-2 
% 1581. 13 

SHORT 
27.11 

SHORl 
171. 30 
'l. 1849. :3:3 
:34 7. 33 
707. 12 
6:55. 71-., 

70. f.18 
277. 17 
107. :-20 
107. 20 
;;y,4_ 9:"3 
116. 11 

f-J 1. 37 
285.06 

!-~I-IIJR r 
33.64 

SHORl 

5. ·JO 
S. 00 



NUCLIDE 
XE-133 
XE-133M 
CS-134 
CS-136 
CS-137DA 
CE-139 
BA-140 
BALA-14-0 
LA-140 
CE-141 
CE-144 
CEPR-lt?.!l 
N0-147 
EU-152 
EU-154 
EU-155 
W-187 
IR-192 
HG-203 
BI-207 
TL-208 
BI-212 
PB-212 
BI-214 
PB-214 
RA-224DA 
RA-.226DA 
AC-228 
RA-228DA 
TH-228 
TH-232D.'\ 
TH-234 
U-235 
NP-237 
NP-2370:'\ 
U-238D/'. 
U-238DLP 
NP-239 
AM-241 

PCI /LITE 
-C 7. 573E+01 
<: 2. 538E+O::~ 
<. 8. 443E t-00 
<: 2. 373E+01 

DETECTED✓ 
-C 5. 508Et-OO 
-C 5. 102E. +01 
·( 3. 922E.+01 
·C 2. 028E+o:::-i 
<: 9. 656E+OO 
<: 3. 185E·t-01 
< 6.357E+Ol 
< l.OBSEt-02 
-C 9. 199E+o1/ 
<: 2. 659E+01 
·C 1. 877E 1-01 

·( 7 .. 024E •00 
<: 7. 879E t-00 
·C 7. 1. SOE:. t-00 
< 1. 109E·t-Ol. 
·( 5. 478E+01 
< 1. 266E:.+01 
< 1. 621E+Ol 
<: 1. 487E-1 01 
<: 1. 282E+01 
,:: 1. 622E+01 
<~ 3. 769E+01 
< 3.786E+01 
<:: 2. 185E+ 03 
•:: 3. 769E+01 
<:: 2. 813E+03 
<:: 3. 565E+01 
< 1. 401E+01 
,:: 1. 401E+01 
·C. 1. 487Et-01 
<: 2. 378E .. 02 
< 6.685E.t-02 
< 2. 394E.+01 

::..;/1,MPLE 
PC I /LITE
-. i94Et-02 
-. 27L!E+04 
--. 613E+·oo 
1. 171 E+Ol 
1.', 258E+02 
-. 50~E+o0 · 
2.82:?E+oO 
-. 247E+01 
O.OOOE+oO 
--. 785E+01 
-. 11L!E+02 
-.229E+o2 
2. 729E+01 
9. 895E+01 
-. 138E+02 
b. 791E+o0 

-. L!29E+01 
4. lL!OE-01 
-. 749E+OO 
7.398E+OO 
-. 517E+02 

3.616E+OO 
-. 688E+o1 
- . :=!89E+o0 
3.663E+o0 
-·. 688E+01 
1. 1-JB0E+ol 
1. "387E+01 
1.2S6E+03 
1. 1-JB0E+Ol 
1. :36'!-E+03 
0.000E+00 
1. 142E+01 
1. 112E+o1 
-. 28?E+00 
5. 630E+o1 
-. 700E+o3 
1. 610E+o0 

1 ··SIGMA 
ERROR 

2. 291E: 1-01 
8.800f:.t-02 
2. 44-~Et-00 
5. 366E:. 1-00 
1.004E+01 
1. 675Et-OO 
1. 439£="+01 
1. 0201::.+01 
5. 410E·>-02 
3.320E>-OO 
1.058E+01 
2. 117E+01 
2. 860E·>-01 
2. 107E+01 
8. 775E·t-00 
5. 130E·>-OO 

HALF LIFE TOO 
2.227E+OO 
2. 28'iE t-00 
~•. 13?F t-00 
2. 386E 1-00 
1. 915E+01 
3.682Et-OO 
5.0lOE>-00 
4. 594E+OO 
3.730E+OO 
3. 011E+OO 
9. 298E+OO 
9. 33BE+00 
6. 057E-102 
9. 29BE+OO 
7. 152E+02 
1. 05BE+01 
3. 310E+OO 
3. 310E+OO 
4. 594E:. 1-00 
7. 112E .. 01 
2.229E+02 
7. 522Et-00 

END OF SUMMARY REPORl 

% ERROR 
118.'27 

32. Ol-. 
3r1a. :;?L! 

45. 84 
7. 98 

333.5[-l 
509.93 
412. 34 

42. 2r/ 
?2. 5? 
rl2. '5,..t 

104.80 
21. ?? 
63.44 
7 5. 5.1! 

SH0Rl 
~1. 93 

5~2. 2'"1 
:?3.l!.84 

39. 0~' 
37. 01 

101. 8:? 
72. 84 

'Y. 1592. 17 
101. 8:::2 
12.81-
35.3h 
:35.31:, 
48.22 
:55. 3/J 
:32. 43 

<30. 7:3 
:30. 7:3 

% 159:;•. 1·1 
1~6.32 
81. 8~ 

467. 15 

Page 
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[i] INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

CERTIFICATE OF ANALYSIS 

Westinghouse Hanford Company 
P.O. Box 1970 
Richland, WA 99352 

July 11, 1994 

Attention: J .A.Lerch 

SAF Number 
Date SDG Closed 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

94-130 
May 25, 1994 
One (1) 
Water 
W0066 
Stand Alone 

On May 17, 1994, one water sample was received by ITAS-Richland for radiochemical 
analysis. Upon receipt, the sampl~ . .was assigned the following laboratory ID number to 
correspond with the WHC specific ID: 

ITAS-Richland ID 
405371-0lA 

WHCID 
B0BS60 

II. Analytical Results/Methodology 

Matrix 
Water 

Date of Receipt 
5/17/94 

The analytical results for this report are presented by laboratory sample ID. Each set of data 
includes sample identification information, analytical results and the appropriate associated 
statistical errors. 

Regional Office d/ J..hrJ. _ 
2800 George Washington Way• Richland. Washington 99352-1613 • 509-375-3131 • FAX: 509-375-5590 -1/ /:J(t ~ 

IT Corporation is a wholly owned subsidiary of Intemational Technology Corporat10n (', \ :·. Q ~ 

Onn-"-r--6 -u ;1..1 i...iu 



Westinghouse Hanford Company 
July 11, 1994 
Page 2 

The requested analyses were: 

III. Quality Control 

INTERNATIONAL TECHNOLOGY CORPORATION 

Gamma Spectroscopy 
Gamma Scan by method ITAS-RD-3219 
Liquid Scintillation Counting 
Technetium-99 by method ITAS-IT-RS-0001 

The analytical results for each analysis performed under SDG W0066 include a minimum of 
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any 
exceptions have been noted in the "Comments" section. 

Quality control sample results are reported in the same units as sample results. 

IV. Comments 

Results from the initial radioactivity screening of this sample classified it as Category I. 

Gamma Spectroscopy 

Gamma Scan by method ITAS-RD-3219 
The batch was recounted due to an error which caused the spike identity to be switched with 
the sample identity. The recount data is accepted. The Eu-152 detection limit was not met 
for the blank and the LCS, however, the Eu-152 detection limit was met for the sample and 
duplicate sample. The LCS Eu-152 achieved detection limit appeared to be elevated because 
Eu-152 was not "detected" (the abundance criteria was not met according to the ND system), 
however, the ND calculated result for Eu-152 is acceptable (99. 6 % ) . The LCS, batch blank, 
sample and sample duplicate (duplicate of sample B0BS60) results are accepted and reported. 

Liquid Scintillation Counting 

Technetium-99 by method ITAS-IT-RS-0001 
The matrix spikes, LCS, batch blank, sample and sample duplicate (duplicate of sample 
B0BS60) results are within contractual requirements. 



.Westinghouse Hanford Company 
July 11, 1994 
Page 3 

INTERNATIONAL TECHNOLOGY CORPORATION 

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and 
for completeness, for other than the conditions detailed above. Release of the data contained 
in this hard copy data package has been authorized by the Laboratory Manager or a designee, 
as verified by the following signature. 

Reviewed and approved: 

Suzanne Gaines 
Project Manager 



!· 

Chain-of-Custody Information 



Surveyed : Yes V- No 

Pacific Nonhwest Laboratories 
Battelle Boulevard 
Richland, Washington 99352 

~l16 ll~itl?6,~'15 i1~\ 
7 Less than 200 counts/minute: 

CHAIN OF CUSTODY 

BE OPITZ 1 • 

Company Contact: · 

Samples Collected by: )/;;,.igiz.' ~ 
B0BS60 r. 

ID/Sample No.: · ' 

Yes v- No 7 By (initials) & 
Test User ID: BAT7M1672'3 

C-ot-C: 

B013CB pg. l. of 
(509) 372-0069 

Date: 

Telephone: ________ _ 

e-_r~-/. C/,5 
:) • :.J. =..t... 'I"' Time: _....;d"::...._ · ___ _ 

Ice Chest No.:_l:..;,_R._-_I_O _________________ Field Logbook Page No.:_1+/_8_5_6 __ _ 

Remarks: S&t= 94-130 
Possible Sample Hazard Identification-· ___________ Contract No.: ____________ _ 

DELIVER TO SIGMA 5 -',_..., -1, I ·-) 
Destination: -----------~l~vv......;;.e..sTI;....;..n....J..q_~~-.;;;::_- Carrier/Waybill No.: __________ _ 

Ground-Water _____ x _ Soil _____ _ Other _____ _ 

Shipping container internal temperature Shipping container internal temperature 
when samples sealed in it ________ _ when opened in laboratory ___________ _ 

30B560 -18) 1000m1P-GAMM 
808S60 -\2) 1000mlP-TC99 

Relinquished by: 

Disposed by: 

PNL-MA-567, AD2 

Sample Identification 

Chain of Possession 

//Cf(} 
Date/Time: 

Date/Time: 

Received by: Date/Time: 

Received by: Date/Time: 

Disposal Method: Date/Time: 



I 
I 
I I CONTRACT ______ _ 

I CHAIN OF CUSTOOY #: BD13C8 
I SAMPLE ID(S): BOBS60 
I SAMPLE SCHEDULE DATE: 04/01/94 

1 USER ID BA ITM '' 2,2 9 
I 
I INTERNAL TEMPERATURE OF SHIPPING CONTAINER 
I UPON OPENING IN LAQATORY _____ _ 

I 
I BOTT BOTT # of # of . 

SAMPLE ANALYSIS ORDER 
BATTELLE, PNL 

SA\:"'1~-130 

I BOTT# TYPE SIZE BOTT PRESERVAT NOTES SAMP. "ANA_1 ANA_2 

ITAS 

SAMPLE RECEIVER INITIAL/ DATE: 
____ I DATE. ___ _ 

YATERA SOIL_ OTHER_ 

ANA_3 ANA_4 ANA_S ANA_6 Filtered 

I ----- ---- '' ---------- ---------- ---------- ---------- ---------- ---------- ---------
1 123 p 

I 
I 313 P 

I 
I 
I 
I 
I 
I 

1000 1 HN03 

1000 1 HN03 

8'-"r GAMM 

i//i/f'( ~ GAMMA SCAN 
,2-4--TC99 

TC-99 



END OF PACKAGE 




