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CERTIFICATE OF ANALYSIS

Westinghouse Hanford Company
P.O. Box 1970

Richland, WA 99352

July 11, 1994

At tion: J.A.Lerch

SAF Number : 94-130

Date SDG Closed : May 25, 1994
Number of Samples : One (1)
Sample Type : Water

SDG Number : w0066

Data Deliverable : Stand Alone
I. Introduction

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:

ITAS-Richland ID WHC ID Matrix Date of Receipt
405371-01A BOBS60 Water 5/17/94

II. Analytical Results/Methodology

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 e Richland, Washington 99352-1613 ¢ 509-375-3131 * FAX: 509-375-5590
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The requested analyses were: Gamma Spectroscopy
Gamma Scan by method ITAS-RD-3219
Liquid Scintillation Counting
Technetium-99 by method ITAS-IT-RS-0001

III.  Quality Control

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

Gi " 1.Scan by method ITA® ™D-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 BOBS60) results are accepted and reported.

Liquid Scintillation Counting

Technet™ "~ "y method ITAS-IT-RS-0001
The matrix spikes, LCS, batch blank, sample and sample duplicate (duplicate of sample

BOBS60) results are within cont "ual requirements.
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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 cont_amed

in ackage has been authorized by the Laboratory Manager or a designee,
' ving si;

Reviewed and approved:

N
Suzanne Gaines
Project Manager

.09



IT ANALYTICAL SERVICES

RICHLAND, WA
(509) 375-3131
P [ [
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: WO0066
LAB SAMF" ~ 1D: 40537101 MATRIX: WATER
WHC ID: BOBS60 ATE RECEIVED: 5/17/94
— (TSR 3
=PV (ZS) ERROR {4s) Rt UNIT b sememe NuUMpDER
CO-58 6.76E+00 6.13E+00 6.16E+00 1.39E+01 pCilL N/A RD3219
C0O-60 -5.06E+00 5.74E+00 5.76E+00 8.68E+00 pCi/L N/A RD3219
CS-137DA -4.32E+00 5.06E+00 5.08E+00 7.71E+00 pCilL N/A RD3219
J-152 3.54E+00 1.80E+01 1.80E+01 3.98E+01 pCilL N/A RD3219
EU-154 4. 10E+00 1.01E+01 1.01E+01 2.31E+01 pCi/L N/A RD3219
EU-155 2.31E+00 8.92E+00 8.92E+00 1.62E+01 pCilL N/A RD3219
FE-59 4 .85E+00 1.88E+01 1.88E+01 3.78E+01 pCi/L N/A RD3219
TC-99 2.11E+01 1.29E+00 6.10E+00 2.19E+00 pCi/L 95.10%  ITAS-IT-RS-0001

Number of Results: Sj

uu06
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SAMPLE ANALYSIS ORDER ITAS
BATTELLE, PNL

CONTRACT SAMPLE RECEIVER INITIAL / DATE:

CHAIN OF CUSTODY #: BO13C8 / DATE

SAMPLE ID(S): B0BS60 -

SAMPLE SCHEDULE DATE: 04/01/9%4 SAF94-130 -

user 10 RA WATER X_ SOIL___ OTHER___

INTERNAL TEMPERATURE OF SHIPPING CONTAINER

UPON OPENING IN LABORATORY

BOTT BOTT  # of # of
BOTT# TYPE SIZE  BOTT PRESERVAT NOTES SAMP ANA_1 ANA_2 ANA_3 ANA_4 ANA_S ANA_6 Filtered
13 p 1000 1 HNO3 B aam
YHAY 46  GAMA SCAN
313 p 1000 1 HNO3 241699
TC-99




_ et/ Mol — %2
Surveyed : Yes No ? Less than 200 counts/minute: Yes No ? By f(initials)

Test User ID: ABATTMLETSI

Pacific Northwest Laboratories | -of-C:

Battelle Bouloverd CHAIN OF CUSTODY C-of-C:

Richland, Washington 99352 B@1ZC8 og. L oaf !

BE ORITZ . (509) =/c—B0E3
Company Contact: ) _ Telephone: 3
Samples Collected by:_wwﬂ’d Date: s—£- “7‘/ Time: f /
2@BSeYd
ID/Sample No.: —
| lce Chest No.: ER-/O Field Logbook Page No.:_*/B83&
Remarks: SR E 94-130
Possible Sample Hazard Identification: Contract No.:
DELIVER TO SIGMA =
Destination: t { (st ng house. ) Carrier/Waybill No.:
Ground-Water A Soil ~ Other

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

Sample Identification

3QBSER ~(8) 1200miP-GAMM o
2QBSEd -{2) 120@ml1P-TCI9 4053?_/ }

Chain of Possession

!(am L. QWM/AL 5599 /90

Relinquished by: Received by: Date/Time:

A U fr i F JAY WWWj by 5200 |

Relinquished by: “Received by: (/ Date/Time: f
. ] . T

%ﬁwwﬂ// Jue unjaf B LYAS <hzlry  1308@ sy

Relinquished Y: ¢/ 3/5¢ /350 Received by: Date/Time:
Relinquished by: Received by: Date/Time:
Disposed by: Disposal Method: Date/Time:

0\qA

PNL-MA-567, AD2 BD-1200-345 (12/92)




SAMPLE STATUS REPORT FOR E 6017, E-BLANK 2-E32-2 TIME
DISPATCHED: 3/30/94 11:44 SAMPLE HAS NOT BEEN SLURPED
RECETVED: 5/ S/94 18: 3 * ' -

5/17/94 8348

' : : ‘ ' OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR ETATUS ) RANGE? ANS? CODE .

kkdkdk kkdkkkkdkdk bhdkdkhkkkhkkiibddkkirkkhkkikkdkkbies kkk *kk  kkkkkk
4271 TOT-ACT < 5.00000E 01 pCi/G . N Y VOGEL

. END OF REPORT
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Contractor . CONTROL NUMBER
- OFF-SITE ™~ (To be obtained from PROPERTY MANAGEMENT)
WHC PROPERTY CONTROL 1USY-¢ -t 59/ =2
. PART 1-TO BECOMPLETED BY ORIGINATOR : '
Department  ER Eng Support Section  F{ald & Analytical Supp |U"™ ER Field Sampling -
The following items are to be shipped from [A Contractor [J vendor
Routing [R Contractor (3 vendor
Shipped to Off-site Custodian
IT Analytical Services
2800 George Washington Way —z
Richland, WA 99352 v e
Quantity Description. (Include Serial and any Government Tag Numbers) Original Cost
1 Sample #: PO B 5¢&O
Cooler ID: gR-10
Polycooler with groundwater samples packed in wet ice and N/A
1bs. vermiculite
1 Sample #:
coo;;;nigi_'Ttﬁ_‘_,_Alfé>—-—""'”
Pol groundwater samples packed in wet ice and - N/A
—1bs—TVermiculite .
3 classified KT Unclassified {7 shipped Under DOE Contract O shipped Und;r Contractor's Use Permit Contract

Necessity for the Off-Site Use of this Property

Sampling supports RI/FS work in the Z0O RREA

Bf11 of lading #
CERTIFICATION OF THE RADIATION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TO SHIEPING.
RM Clearance for Public ReleasL~ RM Survey No. Date- /
e )%55) ¢ C)2ta
Location of Property (Area & Bldg.) Contact (Phone
PR RN YA P. H. Butcher 509) 376-4388

Date Ready for hupme / Cost Code to be Charged Approximate Date This .
/] / 4 8B410 9 /)l S'% Property will be Returned NP»
Origmated By X / ] Dat Authoriz Date, ;
PH  JB i fier 5113/5 4| (LS pton, s//7/ at/
Signature and Name of Property Control Custodian Date Propény Manageﬂyent Approyal / P 7 /q L
(s C 275
PART I1 -TO BE COMPLETED BY smppmq . 0 )
Signature of Recipient Return Order No. Date issued Purchase Order No. Date Issued
p7 Trrts ,
Date : Yk
S//?-/é# 17CC : A 2 1
DISTRIBUTION
By Orniginator .Shipping Operation - Sign ail Copies and Forward to:

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

White - Property Management Green - Property Control Custodian (Issuing Office)
Yellow - Retain

Pink - Originator

54-3000-479 (09/89)



’ m %%E%R}?I&Té%NAL‘ ) Regional Office
Y ' 2800 George Washington Way
CORPORATION : Richland. Washington 99352

SAMPLE CHECK-IN LIST

{1 Per Shipping Containar)

Date/Time Received _ &1%H/7  13so ClientName ____ WH<
Project/Client # qy —130 Batch or Case # n (A
Cooler ID (if noted on the outside of cooler) ER-1© _

1. Condition of shipping container? = C‘k

2. Custody Seals on cooler intact? Yes No O

3. Custody Seals dated and signed? Yes O - No O

4. Chain of Custody record is taped on inside of cooler lid? Yes No O
5. Vermiculite/packing material is: Wet O Dry
6. Each sample is in a piastic bag? Yes O No @&
7. Number of sample containers in cooler: 10

8. Sampies have: tape | hazard labeis

1~ custody seals v appropriate sample labels

9. Samples are: ____~in good condition ____leaking
broken __have air bubbles
other
10.  Coolant present? Yes & - No O
Sampie temperature e
11. The following paperwork shouid be accounted for (N/A if not applicable):
Chain of Custody #'(s) _____ Bo13C 8
Request for analysis #(s) n/A
Airbill # i Carrier_n//#
12. Have any anomalies been identified above? Yes O No
13. Memos have been initiated for all anomalies identified above? Yes O
Printed Name/Signature _To», é—:'//aocz_' W% Date/Time 5/7’%‘/ /366

FORM NO. _LS-042, Rev.0, 2/94

.
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TENNELEC #1 SCREENING CALCULATION SPREADSHEET 3 )
* 0.8 QRy
Customer Recieved Screening Prep | Count Mnts. | BACKGROUND i .
Code Date Time Date Time | Date Cntd | Alpha| Beta Mnts / 7 ”;4 9 f
WHC 5-17-94 517 517 10 11 208 240 g
—
Customer pH Pincht Vol. Sample | SMPLE CNT DATA Net Sample DPM / Aliqout uCi per Sample 2 Sigma  Error pCi/{(Gm or L) Cafago Aliquot to Cat 1
1D <2 Wght Anal. Size Hidr] Total Counts |Counts/Minute Alpha Beta Alpha Beta uCi per Sample 1 Gm or Lir
WHC/WATER | Revd/Relq | (mGms) [mG mL|Gm L | Num.| Alpha| Beta | Alpha| Beta Alpha Beta Alpha Beta Yes/No \ Alpha Beta
BOBS60 2.5 5 1.0 2 2 17| 0.145) o084{593E-01 [1.70E+00| 5.3E-05| 1.5604| 95E-08| 1.2E-07| 53E+01 | 1.56+02]|] Yes QE+02 | 6.5E+02
BOBXX1 1.7 5 1.0 3 0 33| -0.05 2.44 | -2.6E-01. |5.24E+00| -2.3E-05 4.76-04 | -5.1E-08 2.0E-07 |-2.3E+01 | 4.7E+02 Yes -p.3E+02:| 241E+02
TOTAL uCi : 3.0E-05 | 6.3E-04 u )

(e
(g’



Xk GAMMA FRH

CHATM~OF-CUSTORY BATCH ANALYSIS RECORD 17-Mag-1754
: . Fadge 1
AUGTORERS WHC SAMPLE DELIVERY GROUF ___WOo0L _____
MATRIY ¢ WATCR | BATOH NUMBER ._85=3F_ .
« CUSTOMER
ITAS I DUF  ACCOUNT o In COMMENTS

ACTTIONS (Inmitizl & Date)

1) INITIATER éﬁisﬁﬁv@i---- 53 COUNTING/MEASUREMENT LABQZQ:JCElg;éﬁr?Yf

5y PREF LAR RECCIVED P2 &7/4-94 6) DATA REVIEWED AN 6_22,77’

: ANALYTICAL FREF STORED LETT __
3y SAMPLE RIMAINDOR STORED jé?;:é:é%:??
vy CEFARATION LAD recciven ____/M/A
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DUE DATE 72 9/75

INTERNATIONAL
- REANALYSIS / RECOUNT
s}ewmsfs RECORD

‘QHAIN40F4CUSTODY BA

ANALYSIS (rAmm A

NAME / DATE | = 22TY

il

CUSTOMER WHC - ' SAMPLE DELIVERY GROUP W0 OG Ll
MATRIX (O ade.— ' | | BATCH NUMBER _
ITAS ID CUSTOMER ID COMMENTS
1) LO537/B | /6D
2) LOS32//S |
3) ¥053%/0/ |
4) £0533/0/ !
5 )
6 )
7))
8 )
9 )
10)
REANALYSIS (" RECOUNT -~
"

*REFERENCED QC*

ITA ID - BLANK

ITAS YD - SPIKE

CLIENT \CODE

ACTIONS (Initial & Date)

PREP LAB RECEIVED

ACTIONS (Initial & Date)

COUNTING/MEASUREMENT &3 622 74
DATA REVIEWED //,Z (23-%

ANALYTICAL PREP STORED

SAMPLE -REMAINDER
RETURNED TO SCG a

NO SAMPLE REMAXNING O

(CHECK ONE)

SEPARATION LAB -

COUNTING/MEASUREME

DATA REVIEWED

ANALYTICAL PREP STORED

ADDITIONAL COMMENTS:
6/MK)SF"&>&MFG\ -22-99
_jfl).fﬁdl?tg\\ 7%2:4

RC-048 12/92 REV 2

Ju2d



* TS99 sk
CHAIN -0 -CUSTODY BATCH ANALYSIS RECORID 17-Mag -1074
Fzze 1
CUSTANIRY GG SAMPLE DELIVERY GROUF ___)A&Dcukéz _____
_-'35
KATRIN ! WATCR | BATCH NUMBER 4§§5ka[ﬂ _________
. CUSTOMER
ITAS I DUF  ACCOUNT I COMMENTS

LAS3T7/2N LOS3IT/II M ~Fo8sgi0fl

Lo AQEI710 WwHC BOLG&0

ITIATCND QEQ;z&yéa _____ 5) COUNTING/MEASUREMENT Lh=J2£ ________
e/
PREF LAER RECEIVED m_Z:Q%%;_Z%%VL 6) DATA REVIEWED AND %
/%3(' ANALYTICAL FREP STORED ._€ ZQZZ t_g&-
SAMPLE REMAINDER STORED L1499 mal

417/
CUPARATION LAl RECEZIVED _(:7 W mm.

LOS 311~ EQNALRO 99,6459 1/ 2352

NPAED)

YU .-
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m INTERNATIONAL '
TECHNOLO
CORPORATION < LOG&RDM-____ ___  pagetof2

TAS-lotiand
LAZORATORY NONCONFORMANCE MEASO (NCM)

PROJECT 1D (Narma/Numbsi: / (’ # C , ’J:C%
NCM INITIATED BY (NarsaDate): 7/0 / T/ £n //’ G o 4’2'[/-‘/7

PARAMETERI(S): (\:'lk LV\ M (M

SAMPLE NUMBERIS) AFFECTED: yé5%’?/ﬂ/ /‘05'37/[‘/ ‘fl 2, C.

MATRIX: N, CC%L,"

AREA: ] swemec m/ raptocwem [ _]  couwrive (1 scassar
1 oaravesr (] seromrme []  omwer:

NONCONFORMANCE [check appropriate itemgsu'
1. [:] Not enough sampie received for proper analysis. D Sampte fost during extraction/anaiysis;

no re-prep or re-analyss possibie.
2 D Holding tme exceeded by days due to:

4 D QC data reported to client outsids of:
21 D ) CATEGORY I Out of Laboratory Controt

D method limits D internat limits
Holding sme expired at recaipt. ’
D ’ D QAPP limits D contract fimits
22 []  CATEGORY lI: Laboratory Dependent )
D regulatory limits D blank criteria

D work backicg D instrument failure

commumcation other (sea #10)
Q. a 5. [ Incomect procedure(s) used. (See $10)
23 H CATEGORY lli: Laboratory Roruns

234, D QARC:
_ 6.~ [J _Invalid instrumant calicraton. (See #10)
D_ surogates D intemal atandards -

D Spike recovenss D blank contamination
) 7. [ Incomectincompiete data reported to ctient.
212 M‘ CONFIRMATION: (See #10)

D second cofumn - D contamination check
. " 8.- [J Reported datection timit(s) higher than:

ﬁ’ other (z=a 810)
. [J . metnod limes []. 0APPiimis
233, u " DILUTION: ’

D contract limits D _ other (sea 1 0)
D_ over catibration D under calibraton
. Due to:
D other (ses #10)
- D sampie matrix D insufficient sampia
234, u OTHER: (see #10) ’
D instrumantation D other (sea #10)

9. E/ommmm- A/)p(wm,.:f’ ,s;p/[_/L g‘ml{'& _Z—/)jl,ol"/'bé\

,z&oc>t~—\j;/0&o\ 1&#4—7 Wféf;

NOTIFICATION [check appropriate item(s)]:

«.D Client notified by (name and date): LDN Client's-name and response:
D in writing [J bvrax D process “asis” D resampte
EL_ by phone D_"_omer (explain) D onholdtil ____ D Other (expiain)
PROJECT MANAGER (signature & data): g( Lu %ﬂu@ N (0/ %D/ Cid

FURTHER ACTION REQUIRED.\SE)E PAGE 2 OF 2

013




IT CORPORATION ' LOG #: RD-84-

04+

page20f2
CORRECTIVE ACTION
ﬁ ROOT CAUSE: INTALS/DATE 4/4/,77(6 "2&5/
Gy pead o T Dswidh T covating
[
M_ CORRECTIVE ACTION: INTALS/IDATE 7 i d/; ~a¢;54
!l covnd Wiz acc o/ﬂ fir(/
RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO: |
[Q ACTIONS TO PREVENT RECURRENCE: INTTIALS/DATE
. ' U
FIRST LEVEL SUPERVISOR: /A,Am&—\gﬁi fzea DATE: é 24 ?j/
RESPONSIBLE MANAGER: / (2 V) Qe fn M Dam DATE: */3/5¥
QC REVIEW
(] . NONCONFORMANCE D __DEFICIENCY x WRERUN
(] FURTHER ACTION REQUIRED:
ASSIGNED TO: i
( -7 / @ (/
ac coonnmaron& / A / / - gl / 7
CORRECTIVE ACTION VERIFICATION
E JVERIFIED (] CANNOT VERIFY (spectty reason)
REASON:
_NCMCLOSURE ~/ /é_ :
' 7
QC COORDINATOR: 00{/(,(’ C/ — S47 - s/ '
SIGNED ORIGINAL MUST BE RETAINED IN FILE: [J QUALITYIOPERATIONS FiLE @:pnmeer ALE.
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TECHNOLOGY
CORPORATION

1T

Ol

LQOG #: RD-54- pagetof2

ITAS-Richiend
LABORATORY NONCONFORMANCE MEMO (NCA)

WHC

PROJECT ID (Name/Numberi:

L0

NCM INITIATED BY (Name/Date):

L2957

TJot (T 42 oo
é«hﬂmo\_ !

PARAMETER(S):

LO05 321773

SAMPLE NUMBERIS) AFFECTED:

L0532/

W o

MATRIX:

AREA: SHIP/REC

m X ramocram (]
| ] serornne ]

DATA VERIF OTHER:

COUNTING

1

BIOASSAY

NONCONFORMANCE [check appropriate item(s)]:

1. D Not enough sampie received for proper analysis. 3

2. days due to:

D_ Holding tme exceeded by

4.
CATEGORY I: Out of Laboratory Controt

D Holding tme exoired at receipt.
2z D - CATEGORY I: Laboratory Dependent

D _ work backiog

D communication

D instrument famure

D other (sea 210
5.
23

a

230 D QA/QC:

CATEGORY lli: Laboratory Reruns
E

D surrogates intemat stancards

D spike recovenes

d
D blank cortamenation
232 D CONFIRMATION:
D second column contamination check
D: other (see #10)
REEN D DILUTION:
D over calibration under cauoraton

D _other (see #10)

234 D ~ OTHER: (see #10)

Sample lost dunng extraction/analysis;
no re-prep or re-anaiysis possibie.
u QC data reported to client outside of:
D method imits D internat himits
u QAPP limits D contract imns

D regutatory hmits D blank critenia

D Incorrect procedure(s) used. (See #10)
D Invalid instrument catibration. (See #10)

D Incormect/incomptete data reported to client.
(See #10)

M Reported detection iimit(s) higher than:
D method limits

F_’ contract imits

Due to:

D QAPP limits

D other (see #10)

D sample matrnx D insutficient sampte

D instrumentation D other (see #10)

) Other (specify):

Suw 62 MDA Blant 5137

CL=50,C /e

L IS2 A ;br"ﬁe 71 77

-~

Cl = 500G Je
4 Vd

10. w
/

Comments/Explanation: ,,4,/ ;Fr)é\‘— WX b2 (=97
. 7 #

44»7«44) JdAls L ¢ L

NOTIFICATION [check appropriate item(s)]:
+[] Ctient notfied by (name ana date):

D in wniting D by FAX

D by phone D,.O‘“e’ (explaim

PROJECT MANAGER (signature & date):

ana response:

D_ fesample

D Otner (expiain)

2 D Client's -name
D process “as is”

D on hold til

é{ A‘Aj\\%\.&ﬁ of gOhU

FURTHER ACTION REQUIRED, SEE

Ju

PAGE2OF 2
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IT CORPORATION LOG#RD94_______ page2of2

CORRECTIVE ACTION

yj ROOT CAUSE: INFIALS/DATE {ZZ A ’22‘;2
§,,% —éu 717(/ Aéu,w, o (2 ’7L2/7'£ ﬂn-hay /é Yus ﬂsz_
! /’7h/7szV as (sz f-e( /%Q L_A( 14 Xw: [ine /uT «@wma

M’ CORRECTIVE ACTION: INMALS/DATE 7/ ZLC -9y
V/(Af’?\ Ll »;:rzézvg

RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO: [

D ACTIONS TO PREVENT RECURRENCE: INFTIALS/DATE,

FIRST LEVEL SUPERVISOR: jL(%u\ e DATE: é 2 Z/’ZZ :
RESPONSIBLE MANAGER: 7 /e S \/J‘é-c/(-%\, DATE: I 4‘3'/9' &#

QC REVIEW
(] . NONCONFORMANCE P peFiciency ] _RERUN

L

[J FURTHER ACTION REQUIRED:

ASSIGNED TO:

ac cooanmnok 7 M/u @‘/\ DATE: ﬁ/ /,/ 25/

CORRECTIVE ACTION VERIFICATION

d VERIFIED (o} IFY fy )

/m, D ANNOT VERIFY (specify reason
REASON:

s

NCM CLOSURE / / / | / / :
ac COORDINATOMZ AL i e DATE: T/ g(/

" SIGNED ORIGINAL MUST BE RETAINED IN FiLE: D ~ QUALITYIOPERATIONS FILE Q_:PROJECT FILE_ Ju -l- B



mk Los Alamos Technical Assouates, Inc.

8633 Gage Bivd. / Kennewick, WA 99336 / Telephone (509) 783-4369 / 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,

‘//éenior nvironmental Engineer

cc:  Chris Haecker, LATA
VW402.55 file

VAUDATION DOCUMENTATIO
- SDLA

H

J




DATA VALIDATION REPORT

| for
200-BP-5 Groundwater Operable Unit
SDG WO0066-ITC-074

LATA VW402.55

&
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Westinghouse Hanford Company
P.O. Box 1970
Richland, Washington 99352

August 16, 1994
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200-BP-5 Groundwater Operable Unit
Data Validation Narrative

INTRODUCTION

All samples in Sample Delivéry Groﬁp (SDG) W0666-ITO-07'4 were validated at level "D" 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 Method ITAS-IT-RS-0001 -
Gamma Spectrometry Method ITAS-RD-3219
DATA QUALITY OBJECTIVES

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 (DOE/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 on page 11 of the package. The spike recoveries for Co60, Cs137, and
Eu152 on page 10 were also reported mcorrectly The 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 Eul52 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 QUAL]FIERS

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

U-

Ud-

UR-

JN-

UJN-

NJ-

Indicates the compound or aﬁaiyte 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.

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.

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.

~ Applied to inorganic analyses only. Indicates the analyte concentration was greater than

the IDL but less than the CRDL and is considered an estimated value.

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

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.

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

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

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).

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. ‘ .

U-

'Organic Data Quelifiers

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.

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.

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.

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".

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.

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.

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

This flag identifies compounds identified in an analysis at a secondary dilution factor
Indicates a TIC which is a suspected aldol- condensate product.

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.
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LABORATORY APPLIED QUALIFIERS
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Inorganic Qualifiers

U-

B-

Indicates the analyte was analyzed for but not 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 recovefy 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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Date

Validator _ SDG
MC Webb 8-16-94 W0066-ITC-074
DATA VALIDATION SUMMARY
Analyte Qualifier | Sample Reason
GEA None BOBS60 N/A
Tc99 None BOBS60 N/A
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RADCHEMISTRY DATA SUMMARY

Ji

FILE #:VW402.55 5 HEIS #: BOBS60
. S Date: 5-May-94
, . : . Matrix: WATER
Constituent CAS # Units | Results Q MDA
Cobalt-58 13981-38-9] pCi/L 6.76 u 13.9
Cobalt-60 10198-40-0] pCi/L -5.06 U 8.68
Cesium-137DA 10045-97-3] pCi/L -4.32 U 7.71
Europium-152 14683-23-9( pCi/L 3.54 U 39.8
Europium-154  |15585-10-1 pCi/L 4.1 U 23.1
Europium-155  |14391-16-3| pCi/L 2.31 8] 16.2
Iron-59 14596-12-41 pCi/L 4.85 U 37.8
Technetium-99 15133-76-7] pCi/lL 211 2.19
|
|
entered by: (. S. Shaded areas indicate changes by the validator checked by:
date: ¢ //(//‘?% ‘ ' ITCO74 ‘ date: £ // /é

002011
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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: BOBS60 ~ DATE RECEIVED:  5117/94
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (25) ERROR(2s) MDA uniT  YIELD NUMBER
CO-58 6.76E+00 i/ 6.13E+00  6.16E+00 1.39E+01  pCilL = N/A , RD3219
CO-60 -5.06E+00 U 5.74E+00 5.76E+00 8.68E+00  pCill N/A RD3219
CS-137DA -4.32E+00 {J 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  pCilL N/A RD3219
EU-154 410E+00V  1.01E+01 1.01E+01 2.31E+01  pCilL N/A - RD3219
EU-155 231E+00U  8.92E+00  8.92E+00 1.62E401 pCi/L N/A RD3219
FE-59 4.85E+00 U  1.88E+01 1.88E+01 3.78E+01  pCilL N/A RD3218
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__—

U bﬂ; % ~
U L‘i.azursa
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VALIDATION
LEVEL:

QAPP REFERENCE:

SAP REFERENCE:

PROJECT: 200 -3P-5 SDG: ()00 86— Te-p7Y

-~ 7
VALIDATOR: Al oLb LATA NO.: vWd01. 70Z' 3 | paATE: § -GS
SAF NO.: Pf- 130 LAB: /T < CASE: -

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

O Gross Alpha O Strontium-89 M\'echnetium-gg O isotopic Anal. Gamma O lodine-129
O Gross Beta 0 Strontium-80 Alpha Spec. Spectroscopy
O Total Uranium J Radium-226 O (LSC) Liquid a a a
(KPA) O Radium-228 Scintillation
SAMPLES/MATRIX BoAS 60 [ Wuter)

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification forms presenf? .................................... No N/A
Compliance screening form present? .................. [T FEE No N/A
Is acase narrative present? . . ... ... e No N/A
Were all analyses requested reported? . ... .. e e S 5No N/A
Are all results supportedintherawdata? ......... ... ... ... .. .. .. . ... .. ... . es/ No N/A
Comments:

2. CHAIN-OF-CUSTODY/HOLDING TIMES

Are sémple holding times acceptable? . ..... .. ... .. ... ... ... ... ... No N/A
Are samples preserved correctly? . . . . . ... No N/A |

Was the pH of the sample checked prior to analysis? . ... . ...... ... .. ... ... .. Yes @ @

Comments:__ fsse 1y ho wuinBeir Aok 914— b _ohocnb o L Q4oen £ v““)'{bhq
prgdszc\f» ‘ : /
iy

005545
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LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST

3. INITIAL CALIBRATION

[nstruments/detectors calibrated within one year of sample analysis? .............

Yes @ N/A

Initialcalibrationacceptable?...‘.....:......................... ......... No N/A
Standards NIST traceable? .. ... ... ... ... ... ... .. ... . . ... i ess No N/A
Standards EXpired? . . ... ... Yes @ N/A
Comments:__Je7z M §-29-94 S0 fCR_ Loy (LYLW e Gacence diberto 2 Lrtle TE,
Eer1) toune alitn 7 42 [geur cqo. Cornbersas . (guflqa;w ) &,cf.]nf Lo
N Lol o cnlyp stz g lelneTlon: Mon tiat sgrel oA gt #D T-6-94
4. CON;FINUING CALIBRATION
Background checked at proper frequency? . .......... . .. ... oo YES) No N/A
Background check acceptable? . ... ... B No N/A
Efficiency checked at proper frequency? ... ... ... . ... L. g No N/A
Efficiency check acceptable? ... .. .. .. . .. Ye l No N/A
Calibration check standards NIST traceable? .. ..... ... ... ... ... .. ... ... No N/A

Calibration check standards expired? . . ...... ... .. .. ... .. ... .. .. . ...

Comments:

Yes @ N/A

5. BLANKS (see BLANK AND SAMPLE DATA SUMMARY form)

Method blank analyzed? ............... e
Method blank results acceptable? .. .. ... ... . .
Analytes detected in method blank? . . ... .. .. ... ... L
Transcription/Calculation Errors? . . . .. ...

Comments:

es; No N/A
Yes ) No N/A

f// L7

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

6. MATRIX SPIKES (see ACCURACY DATA SUMMARY form)

Matnx spike analyzed? ............. DR e No N/A
Spike recoveries acceptable? ... ... ... e e e e No N/A
Spike source traceable? . ........ ... ... No N/A
Spike source expired? . ... ..o e Yes N/A
Transcription/Calculation Errors? . ..... it Yess No N/A
* -
Spike Recovery
%R = &R;f’ﬁ x 100
where:

SSR = spiked sample result
SR =sample result
SA =spike added

Comments:

7. LABORATORY CONTROL SAMPLES (see ACCURACY DATA SUMMARY form)

LCS analyzed? . ... ... e Qes) No N/A
LCS recoveries acceptable? . . . .. .. ... ... @ No N/A
LCS trace@ble? . . . ..o oot @22 No NIA
Transcription/Calculation Errors? ... . ... .. . No N/A
¢
' Recovery
%R = observed value 100
true value

t e

Comments: Ao d ‘ : [0 oo DPM
AT By g 00 cnr a0 [ ’
7
'Z)_u:» éQZJﬁ/(, rd)ﬂ/a;‘.j—r d cas. Co 0> 9.671 § 70/2 e IMZJ
Csiz1 125,257 Y

Lyss 95,26, L 2. )

<Z//é/é// f
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LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST

8. CHEMICAL RECOVERY (see ACCURACY DATA SUMMARY form)

Chemical carrier added? . ... ... ... Yes No @
Chemical recovery acceptable? .. ........... ... ... ..., Yes No @UA
Tracer added? .. ... ... Yes No @
Tracer recovery acceptable? . . ... ..... ...ttt Yes No @
Standards traceable? . . . ... .. i Yes No @
Standards expired? . . .. ... Yes No @
Transcription/Calculation errors? . . . ... ... . .. Yes No @
*
Alpha Spec Tracer Recovery
Al -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, dprnvpCi
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)
Comments:
9. DUPLICATES (see PRECISION DATA SUMMARY form)
Duplicates Analyzed? .. ... ... ... .. . . . .. .. .o Yes JNo N/A
RPD Values Acceptable? . . .. .. .. ... . . es )No N/A
Transcription/Calculation Errors? ... ... .. e Yes @
* 0/-4..) (14.
Relative Percent Difference q- (o
RPD = 198 =Bl 400
oS +D
2

where:
OS =sample concentration (original sample/MS)
D =duplicate concentration (duplicate sampleMSD)

Comments: ZL.M EPD S net 1_‘,04114 Lj ﬂ(& ,é(ﬂ M‘L“
e b0 by Vbt ( RPD ok )" Opps frme it epated
o ¢ ) — d@lw Formet Q'//é/q]

PNO-DWF15, R1 [/

2518



LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST

10. FIELD QC SAMPLES
Field blank(s) identified? . . ... e PP Yes

Field blank results acceptable? .". . . . . . R S Yes No
Analytes detected infield blank(s)? . . . .......... ... .. ... L ool Yes No @
Field duplicate sample(s) identified? .......... ... .. ... i iinnn. Yes o) N/A

Field duplicate RPD values acceptable? ....................... c.coovou... Yes No A

Field split sample(s) identified? . . . . . . e Yes o) N/A

Field split RPD values acceptable? . . . .. e ... Yes No@

Performance audit sample(s) identified? ............. ... .. ... ..o oL Yes N/A

Performance audit sample results acceptable? ........... ... ... ... ... .. ... Yes No @
Comments: |

11. DETECTION LIMITS (LEVELS D & E)

MDA's meet required detection limits? . ....... ... .. ... ... ... .. . ... ... . ... Yes N/A
Transcription/calculation errors? ... ............. e Yes @ N/A
*,

Minimum Detectable Activity (MDA)

2.22(E. 2)(l 2AR. 2)(D 2)(V 2(Y.2)(T.2)

where:

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 (if applicable or 1)

Y.2 =chemical yield factor (if applicable or 1)

V.2 =sample volume in liters or grams:

Comments: e j Akt vy Lon e LS s \

ﬂ&xzwbﬂﬁsb; Fesi mph > ROL_ 4o kil ey Gepl, BIBSLD

_@LA;_ctgfau:rx,

sé///ﬂ/ﬂ /%

PNO-DVF-015, R1

r_ M

19



T 0L
4761 W
LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST

Resuits Calculation Equations - o

Gross o/ff and Trit-ium
(A3 -B3) xC3

T(222)(E3)(V.3)
where:

A.3 =gross counts per minute
B.3 =background counts per minute
C.3 =activity of o fraction in B channel=
2.22 = conversion factor, dpm/pCi
E.3 =detector efficiency
V.3 =sample volume, liters or grams
#f for calculation of gross B, otherwise substitute 1

Strontium (total)
A4 - B4
(2.22)(E.4)(1.4)(D.4)(R.4)(V.4)
where: :
A4 = gross counts per minute
B4 = background counts per minute
2.22 = conversion factor, dpmpCi
E.4 = detector efficiency
14 = ingrowth correction factor
R4 = carrier recovery factor
D4 = strontium decay factor
V.4 = sample volume, liters or grams

Strontium-80 (corrected for Sr-89)

A5 -B.S
(2.22)(Y.3)(E.S)(1.5)(D.5)(R.5)(V.5)
where:
A.5.=gross counts per minute
B.5 =background counts per minute
Y.5 =yttrium 80 yield factor )
2.22 =conversion factor, dpm/pCi
- E.5 =detector efficiency
~ [.5 =ingrowth correction factor
R.5 =strontium-89 yield factor -
D.5 =strontium decay factor
V.5 =sample volume, liters or grams

n

g////m%v

00520
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LATA RADIOCHEMISTRY DATA VALIDATION CHECKLIST

Results Calculation Equations, continued

Technetium-99
Ab6 -B.6
(2.22)(E.6)(R.6)(V.6)

where:

A6 =gross counts per minute

B.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

Alpha Spec Isotopes
A7 -B.7
R22(E.HNR.7HNV.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 [sotopes
A8
(2.22)(B.8)(D.8)(E.8)(V.8)(T.8)
where:
A.8 = peak area for isotope
D.8 =decay factor for isotope
2.22 = conversion factor, dpm/pCi
B.8 = abundance factor for isotope

E.8 = efficlency factor for isotope
V.8 =sample amount, liters or grams
T.8 =live time (minutes)

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

—

" Results Calculation Equations, continued |

Total Uranium by Laser Fluorometry
- (W9 - L9)YR.9)(D.9)
s U9 -wae

where: .
W.9 =sample reading with Fluran
[.9 =initial sample reading
R.9 =concentration of uranium standard
after dilution with sample (ug/L)
D.9 =dilution factor

U.9 =sample reading with uranium standard

o

p !
N

Radium-226 by Radon Emanation
COUNT 1T 1 4

= X —
(222)(CAL)(VOL) 1 —e™ g™ 1 g™
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
t, =the elapsed time in days between the first
and second de-emanations, and 2 is the
decay constant for radon-222 (0.181 d)
t, =the time interval in hours between the second
de-emanation and counting, and % is the
decay constant of radon222 (0.00755hr™)
t, =the counting time in minutes, and % is the
decay constant of radon-222 (1.26 x 10* min™)
2.22 = conversion factor, dpm/pCi

56/ 2727
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Validator . {i }Date SDG
MC Webb 1 8-16-94 W0066-ITC-074

DATA VALIDATION SUMMARY

MAJOR DEFICIENCIES:

1.

None

MINOR DEFICIENCIES:

1. None

COMMENTS :

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, Csl37, and Eul52 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 Eulb2 were > RDL in the gamma spike and blank.
The MDAs for Feb9 were > RDL in the gamma analysis of BOBS60
and its duplicate.

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

analysis.
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S) MS recovery.

MATRIX SPIKE RECOVERY (MS)

Analysis: Radiochemistry

Date: 16-Aug-94

SDG: W0066-ITC-074 , Validator: MC Webb

Spike Sample Sample ~ Spike
Constituent Result . Result Added

%R

[ SSR SR SA

Tc99 BOBS60 104.00 21.10 90.50

91.6%

#DIV/O!

#DIV/O!

#DIV/Q!

#DIV/0!

#DIV/O!

#DIV/0!

#DIV/O!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/O!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/O!

#DIV/0!

#DIV/0!

#DIV/O!

#DIV/0!

#DIV/O!

ITCO74.RAD
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S2C500

LCS recovery

Analysis:
SDG:

Constituent

PERCENT RECOVERY (LCS)

Radiochemistry

Date: 16-Aug-94

WO0066-1TC-074

Validator: MC Webb

Observed value

True value

%R

OLCS

ALCS

Tc99

87.15

90.05

96.8%

GEA Co-60

52.70

49.68

106.1%

GEA Cs137

125.80

125.30

100.4%

GEA Eu152

98.95

99.29

99.7%

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/O!

#DIV/O!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/O!

#DIV/0!

ITC074.RAD

Page 2 of 5




Analysis: Radiochemistry

RELATIVE PERCENT DIFFERENCE

SDG: WO0066-ITC-074 .

Original (Sample) Duplicate
Constituent concentration concentration
‘ [ 0S D ]
Tc99 BOBS60 21.07 19.15
GEA BOBS60 All nuclides undetected All nuclides undetected

Date: 16-Aug-94

Validator: MC Webb

RPD

9.5%
NC
#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!
#DIV/0!

#DIV/0!

ITC074.RAD

Page 1 of 1
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MINIMUM DETECTABLE ACTIVITY (MDA)-
Analysis: Radiochemistry ’ Date: 16-Aug-94
SDG: W0066-1TC-074 Validator: MC Webb
Background
counts per-
minute (cpm)
or ,
Standard Counting A
Deviation of time for Ingrowth Carrier Sample
background associated Detector correction recovery Chemical volume .
Constituent {cpm) sample Efficiency factor factor Decay factor  yield factor (L or g) MDA
| B.2 T.2 E.2 1.2 R.2 D2 . Y2 v2 |
Tc99 BOBS60 27.490 125.000 1.051 1.000 1.000 1.000 0.951 0.500 -1- 2193 ;
B #DIVIOU | |
#DIV/O!
#DIV/0!
#DIV/0!
#DIV/0!
#D{V/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/O!
#DIV/O!
MDA ' ITCO74.RAD Page 4 of 5



RESULTS CALCULATION TECHNETIUM-99

Analysis: Radiochemistry
SDG: W0066-1TC-074

DPM of the DPM of the
Constituent sample blank Decay Factor Yield

Date: 16-Aug-94

Validator: MC Webb

Sample volume

(Lorg)

[ A6 B.6 ‘ E.6 R.6

ve |

BOBS60 51.130 28.890 1.000 0.95

0.500

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

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

Resuft

21.0684 - .

#DIV/O!

8ZC3GD

results technetium-99 ITCO74.RAD
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IT ANALYTICAL SERVICES
RICHLAND, WA
(509) 375-3131

MATRIX SPIKE RESULTS

ITAS-RICHLAND

LAB NAME: SDG: W0066
LAB SAMPLE ID: W0537101 MATRIX: WATER
- SPIKE COUNTING TOTAL REPORT SAMPLE
ISOTOPE RESULT* ERROR (2s) ERROR (2s) MDA UNIT RESULT EXPECTED RECOVERY
TC-99 1.04E+02 2.08E+Q0 1.46E+01 2.19E+Q0 pCi/lL 2.11E+01 9.05E+01 ‘Mo
' Lo
Number of Results: 1~
Jod = 211
wo (A= 2L a1,

*Spike Resuit Correcﬁ:‘t-i_FBr: §a_n;r;le Result

Q‘D.:/

(ot

L A Bk a
LS LN FW)

Cll

682A-6-93



DATE 23-Jun-94 CALCULATED RESULTS SUMMARY dir$era_catdat:405371-TC99 PAGE 1

3

(NUM) IT # ISOTOPE RESULT - ERROR*  COUNT ERROR* YIELD CALC MDA  UNITS COMMENTS ‘ DIAGNOSTICS

( 1) LO53711N TC99 -7.957E+01 2.122E+02 4.600E+01  0.951 - PC1/L No Contr Values
(¢ 2) LO53711N TC99 -7.957E+01 2.122E+02 '4}600E+013 0.951 PCI7L  AVER (N No Contr Values
( 3) LO53712N TC99 - 2.737E+03 1.562E+02 4.669E+01 0.951 PCI/L ' . No Contr Values
( 4) LOS3712N TC99 2.737E+03  1.562E+02 4.669E+01  0.951 PCI/L  AVER No Contr Values
( 5) L053711B TC99 -2.188E+00 2.073E+00 4.507E-01 0.951 PCI/L No Contr Values
( 6) L0537118 TC99 -2.188E+00 2.073E+00 4.507E-01 0.951 PCI/L  AVER éjk/ . No Contr Values
¢ 7) LO53711M TC99 8.71SE+OH 6.401E+00 9.738E-01v 0.951 PCI/L No Contr Values
( 8) LOS3711M TC99 8.715E+01_ 6.401E+00 9.738E-01  0.951 " PCI/L AVER 94 % o No Contr Values
et
q0.05S3a L 1L 11AB £0ny (%D }
(¢ 9) W0537101 TC99 1.044E+02 7.315E+00 1.044E+00 0.951 PCI/L No Contr Values
jo4-4 - al.ol = 3.3 o
¢ 10) W0537101 TC99 1.044E+02° 7.315E+00 - 1.044E+00 0.951 PCI/L AVERSZ. / © No Contr Values
qC, ULst 1. 1138 EFOGNNIT9
( 11) 40537101 TC99 2.107E+01 3.050E+00 6.423E-01 0.951 . PCI/L No Contr Values
12) 40537101 TC99 A.050E+00 6.423E-01  0.951 PCI/L  AVER No Contr Values
( 13) F0537101 TC99 1.915E+01 2.958E+00 6.171E-01 0.951 PCl/L ‘ No Contr Values
( 14) F0537101 TC99 1.915E+01 2.958E+00 6.171E-01 0.951 PCI/L  AVER \JUﬁb A’Yl_ No Contr Values
_f R . G -

*

e 9 e 9 v vie % 9 v 9 i e 9 9 ok o 3 e o o v e de ok ok MDA’ Uncertainty calculétions Wedrddrdr sk ko . f;zfzj "({
Calculations are based on the average background counts (bkg) and / /

*
5~

*

average sample count times (Ts). Results are in Act/Unit.

MDA = [(4.65 * sgrt((bkg c/m)/Ts)) + 2.71/Ts] * 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!

* ¥ * ¥ % X ¥ * * ¥ *
*

* *

S
Y
-

*

?
* Uncertainty estimates (errors) are one standard.deviation (1s) ! *
*

*

* The average error is calculated as follows: *

* SQR(SUM(Random var) / N + SUM(Sym var) / N) ] *
v e v i v 9 e v v v e 3ir 7 7 9 9 2k i 9 3 9k vk 3k 3k i i 7 3 3 9 ¢ 3 3 3 3 9 3k vk e e i e 9 9 9 i 9 i i o o e i vk 3k 3 3 3 9 9 1k ¢ vk vk 9 9 e i i o 3 i i v e 3k ok ok ok e ek

) .
. 4.6 5V 5709 ps +27/ )Ué“f-?/_)
MIA = C ' =2.1973 Y
2020:5) 025 )(951) Mﬁi“/’%

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

LABORATORY CONTROL SAMPLE

LAB NAME: ITAS-RICHLAND SDG: W0066
LAB SAMPLE ID: L053711S MATRIX: WATER

COUNTING  TOTAL REPORT ‘
lSOTOPE RESULT EgRrrOR (2s) ERROR (2s) MDA UNIT YIELD EXPECTED RECOVERY
CO-60 5.27E+01  1.18E+01  1.29E+01 N/A  pCill  N/A 4ie8 34eE¥02  4781% {C
CS-137DA  1.26E+02  1.57E+01  2.01E+01 N/A  pCilL  N/AIX$.3D 278E¥02  45:37% ¢
EU-152 9.90E+01  4.10E+01  421E+01  9.20E+01 pcill  N/A 9929 220B¥02  45:00% 77

Number of Results: §_

C-leay

i 4

ToL U Ge{g;\gn



wUe DAk
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by
NUCLIDE sumwlr-a ¢!

{REV 31-May-91)

LOS537118

Sample D Sample Title WHC wATER
Detector : GER1 1 Variable p=mak width 3. 00
Acquire Date : 23-JUN-1994 08: 43: 59 MDA confidunce level: 5. 20
Report Date 23-Jun-9% 10: 23 AM System error 3. 00
Configuration: DKAZ2QO: [GER1. SAMPLF]LOJB?ll _23064540843. CNF; 1
Proce 51ng +lags
Fit singlets = no Variable dead time corrzction = no
Collection time decay = na Critical 1level teost = nuo
Fropagate all errors = yes Library based efficiency = no
SAMPLE 1-SIGMA

NUCLIDE PCI /LITE PCI /LITE ERROR 7% ERROR
BE-7 < 9. 061E401 3. 7138E+01 2. 112E+01 ~4.87
NA-~22 < 9. 60BE+00 ~. 4195E+01 3. 138E+00 &30 44
NA-24 ———— Hal F LIFE TOO SHORT
K—-40 < 1. 684E+02 1. 724E+02 3. 738E+01 21. 64
AR—-41 ——————— HALLF LIFE TDOO SHORT
8C-16 < 1. 310E+01 . 71RE-01 3. H26E+00 5:34.73
CR-51 < 7.798E+01 -. 2A49E4+02 2. 350E+01 v4. 41
MM-54 < 9. 144E+00 - . JO3E+00 2. 5384E+00 347. 44
CD-57 DETECTED -—-——---—= KEY LINE Ni3T FOUND
Co0-58 < 1.038E+401 3. O30E+00 2. 682E+00 £8. 53
FE-39 < 1. 985E+01 = 4. 214E+00 4. 91BE+00 116, 64
Ca- &0 DETECTED .~ 5. 270E+01 4. 46FE+00 12.2/
IN—-65 < 2.144E401 -. 488E+02 2. S365E+00 "19. 58
S8E-75 < 9.252E+00 3. F03E+00 2. SPSE+00 L&, 48
ABS-76 ————m - HALLF LIFE TDD SHORT
RB-&3 < 1. 5B4E4 01 - . B&2E+O1 © 5. 108E+00 39,29
SR-85 < 1. 047E+401 —. 113e+02 3. 653E+00 32, 42
KRRB-B88& ——————— Hal F LIFE TOO SHORT
Y-&3 < 7.021E+Q0 ~. 117E+02 3. 442100 29.36

ZR-89 < 1. 475E+02 7. 310E+01 3. 4120E401 73. 80
SR~71 T T —————— HALF LIFE TOO SHURT
NB-74 . < 8. 63BE+00 -. 214E+01 2. 925e+00 117.96
NB-%3 < 1. 136E+401 —. R03E+00 3. 206E+00 % 138115
ZR-99 < 1.788E+01 3. 54353E+00 4. 762E+00 1:34, 32
ZRNB-95 < 2. 031E4 01 -, B34L1E+00 3. 709E+00 % 13B1.15
NB-%& - ———— HalLF LIFE TOO SHIORT
TC-96 < 1. 010E+02 ?. RB/E+01 2. 518E+01 27.11
ZRNB~-?7 e HALF LIFE TOO SHOR1
MO-79 < 2. 693E+03 4. 601E+02 7. 881E+02 171.30
RU-103 < 1. 0146E+01 1. 546E-01 2. B6OE+00 Z 1849, 33
RU-10&DA < 7. 777E+01 &, 303E+00 2. 189E+01 347.33
CD-109 < 1. 343E+02 5. A27E+00 3. 979E+01 707.12
AG-110M < 1, 268E+01 5. 172E-01 3. 371E+00 635. 74
SM-113DA < 2. 512E+400 -. 425E+01 3. 004E+00 - 70. 48
5B-122 < 2. P6BE+02 —. 321E+02 8. 902E+01 277.17

I-124 < 1. 10BE+02 2. 730E+01 2 927E+01 107. 20
SB-124 < ?.122E+00 2. 249E+00 2. 111E+00 107.20
SB-125 < 2. 298BE4101 2. 404E+O0 6. 370E+00 264.93
SB-126 < 1. B17E+01 -. 385E+01 4. A6BE+00 116. 11

I-131 < 2. 320E+01 7. GLFE+00 A. S00E+00 81.57

XE~131M < 4. 28B3E+02 -. 4S9E+02 1. 30BE+02 235. 058 VMJD.
I-132 ——— - HALF LLIFE TOD SHORT q,u,ﬁM
BA-133 < 1. 043E401 3. 341E+0D0 2. B&SE+00 33. 44

I-133 S HaLF LIFE TQ0 SHORM




Report Date 23~Jun%ﬁ§§& o 5 LAl i-»0ORT  Page 2
PRdERT e

ﬁ i SUMMARY
Configuration: DKA200" T Q‘L‘]L0537115_230540843.CNFi1

SAMPLE 1 ~-SI1GMaA
NUCLIDE PCI /LITE FCI /LITE ERRCIR % ERRCOR
XE-133 < 7.573E+01 -. 194E+02 2. 291E +01 118. 27
XE-133M < 2. S3BE+0R -. 274E+04 3. 800% +02 2. 04
C5-134 < 8. 443E+00 ~. 613E+00 2. 44ZE r00 3%8.24
C5-136 ° 4 2. 373E+01 1. 171E+01 5. 366k +00 45. 84
CS~137DA DETECTED . 1)253E+02 1. 004E+01 7. 95
CE-13% < 5. 508E+00 ~. S02E+00 - 1. 675E+00 333. 58
BA-140 < 5. 102E+01 2. 82PE+00 1. 439F+01 509. 93
BALA-140 < 3. 9225+01 -. 247E+01 1. 020£+01 412,34
LA-140 < 2. 02BE+03 0. 000E+Q0 5. 410E+02 -————
CE-141 < 9. 656E+00 -. 7B5E+01 3. 320E +00 42. 29
CE-144 < 3. 185E+01 - 118E+02 1. 058E+01 72. 57
CEPR-144 < 6, 357E+01 ~. 227E+02 2. 117E+01 72. 5% \(4¢; 44
ND-147 < 1. 0BBE+02 2. 729E+01 2. B4OE 01 104.80 TN i 24+
EU-152 < 9. 199E+01c 9. BPSE+01 2. 1075+01 21.29 4 G
EU-154 < 2. 659E+01 -, 138E+02 8. 7755+00 &3. 44 :
EU-155 < 1.877E+01 &. 791E+00 5. 130E+00 75. 54 ‘ng‘ 3 Pt
W—167 ——————— HALF LIFE TOO SHORY ;
IR-192 < 7.024E+00 ~-. 429E+01 2. 227E+00 51. 93 27X Lﬂ7/
HG-203 < 7.B79E+00 4. 140E-01 2. 287E+00 552, 27 Uzs .
BI-207 < 7.180E+00 -, 749E+00 o. 137 +00 oBA. B4 m¢_ b
TL-208 < 1.109E+01 7. 398E+00 2.886E+00 = 39.0% : g O,L:ﬁ“
BI-212 < 5.478E+01 -. 517E+02 1. 715E+01 37.01 ng’ "4
PB-212 < 1.266E+01 3. 616E+00 3. 682E +00 101. 687 iz;/4§ﬁ
BI-214 < 1.621E+01 —. 68BE+O1 5. 010E +00 72.84 qq‘
PB-214 < 1.487E401 —. 289E+00 4. S94E+00 % 1592, 17
RA—224DA < 1. 2B82E+01 3. b&3E+00 3. 730E+00 101. 82
RA—226DA < 1. 622E+01 - . 68BE+O01 5. 011E+00 72.84
AC-228 < 3.769E+01 1. 4BOE+O1 %. 298E+00 55. 34
RA—228DA < 3. 7B4E+01 1. A87E+01 9. 33BE+00 55. 34
TH-228 < 2. 1B5E+03 1. 256E+03 6. OS7E4 02 AB. 22
TH-232DA < 3. 769E+401 1. 4BOE+O1 9. 299E+00 35. 34,
TH-234 < 2. B813E+03 1. :36AE+03 7. 152E+02 52. 45
U-235 < 3. 565E+01 0. O0DE+00 1. 058E+01  --=—-
NP-237 < 1.401E+01 1. 142E+01 3. 510E+00 130. 7:3
NP-2370A < 1. 401E+01 1. 142E+01 3. 510E+00 :30. 73
U-238Da <. 1.487E+01 -. 2B7E+00 4, 594 +00 % 1592, 17
U-238DL P < 2. 37BE+0Z 5. 630E+01 7.112E+01 176.32
NP-239 < 6. 685E 02 -. 700E+03 2. 229E+02 41, ap
AM—241 < 2 394E+01 1. 610E+00 7. S22E+00 457.15
END OF SUMMARY REPORT
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INTERNATIONAL
TECHNOLOGY
CORPORATION

CERTIFICATE OF ANALYSIS

Westinghouse Hanford Company
P.O. Box 1970

Richland, WA 99352

July 11, 1994

Attention: J.A.lLerch

SAF Number : 94-130

Date SDG Closed : May 25, 1994
Number of Samples : One (1)
Sample Type : Water

SDG Number : W0066

Data Deliverable : Stand Alone
I. Introduction

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:

ITAS-Richland ID WHC ID Matrix Date of Receipt
405371-01A BOBS60 Water 5/17/94

II. Analytical Results/Methodology

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

statistical errors.

Regional Office

2800 George Washington Way e Richland, Washington 99352-1613 ¢ 509-375-3131 » FAX: 509-372-5590 #/é%

IT Corporation is a wholly owned subsidiary of International Technology Corporation

GO

A~

W Liue



1376, 1hi

INTERNATIONAL TECHNOLOGY CORPORATION

Westinghouse Hanford Company . :
July 11, 1994
Page 2

The requested analyses were: Gamma Spectroscopy
Gamma Scan by method ITAS-RD-3219
Liquid Scintillation Counting
Technetium-99 by method ITAS-IT-RS-0001

III.  Quality Control
The analytical results for each analysis performed under SDG WO0066 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 BOBS60) 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

BOBS60) results are within contractual requirements.

GO [ \h.‘:



INTERNATIONAL TECHNOLOGY CORPORATION

Westinghouse Hanford Company
July 11, 1994
Page 3

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:

SSU%?W&_%M&@Q

Suzanne Gaines
Project Manager

COCoG



Chain-of-Custody Information
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Surveyed: Yes & No ? Less than 200 counts/minute: Yes © No 7 By (initials) %&
Test User ID: BATTMLE7S9
Pacific Northwest Laboratories : -of-C:
Battelle Bou,wa:d abora CHAIN OF CUSTODY C-of-C:
Richland, Washington 99352 v BR13CB opg. ! of !
BE OPITZ i (509) =/=-0063

Company Contact;

Telephone:

e "7‘/ Time: F )

Samples Collected by:_MM@&ﬁd— Date:
BOBSED L

iD/Sample No.:

Ice Chest No.: ER-/0O
Remarks: _SBE 94-/30

Field Logbook Page No.: 4/836

Shipping container internal temperature

Sample ldentification

30BSE@ -(8) 100@miF-GAMM o
aepSEd -.2) loeemip-1cg 7053/ )

Chain of Possession

S tnee ity (. Vst

Relinquished by: Received by:

N)- s
Relinquished by: “Received by: O
. ( , 4
1 vy fuue ey BmdZe— TIHS

Relinquished : ¢/ 2/5 /50 Received by:
Relinquished by: Received by:
Disposed by: Disposal Method:

Possible Sample Hazard Identification: Contract No.:
DELIVER TO SIGMA S
Destination: : : - wa’-s‘(' ng house. ) Carrier/Waybill No.:
Ground-Water X Soil Other

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

0519

Al

Date/Time:

doly 5200

Date/Time:

sha/7

l3oﬁ@5//?744/

Date/Time:

Date/Time:

Date/Time:

PNL-MA-567, AD2




SAMPLE ANALYSIS ORDER A 1TAS
BATTELLE, PNL

CONTRACT : SAMPLE RECEIVER INITIAL / DATE:
CHAIN OF CUSTODY #: BD13C8 - ' 7 DATE

SAMPLE 1D(S): BOBSS0 - f -

SAMPLE SCHEDULE DATE: 04/01/94 'SaEgd-130 -

user 10 BATTM(6229 WATER X_ SOIL___ OTHER__

INTERNAL TEMPERATURE OF SHIPPING CONTAINER
UPON OPENING IN LABORATORY

BOTT BOTT # of # of .

——— e e A — —— ——— e — Gt m— e ]

f

I

I

I

I

I

|

I

|

I

I

I

|

| BOTT# TYPE SIZE  BOTT PRESERVAT NOTES. SAMP 'ANA_1 ANA_2 ANA_3 ANAG  ANAS ANA_6 Filtered
R mee emesesmee aeeee e i |
[ 123 p 1000 1 w03 . BT ca [
l JFAY g8  GAMMA SCAN [
[313 P 1000 1 HKG3 24-1c99 |
| TC-99 |
I I
| |
I I
| I
I |
| I
I I
I I
I |
| |
I I
| |
I I
I I
I |
I |
I I
| |
| I
I |
| I
| I
I I
I I
I I
I !
I I
I |
| i
| I
I I
I I
| I
I I
| |
I |
I A1

s |



END OF PACKAGE
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