
97135;~ 1.2176 
Lockheed Environmental Systems & Technologies Co. 

Lockheed Analytical Services O (J ,4 6719 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 l"t 
T•l- 702-361-0220 800-'82-7605 F~similo702-361 -8146 ~ 

LOC K HEED M A R TIN 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
3350 George Washington Way 
MS 81-35 
Richland, WA 99352 

RE: Log-in No.: 
Quotation No.: 
SAF: 
Document File No.: 

f-----------WHC Doct1ment-eontrol- N·o.: 
SDG No.: 

July 23, 1996 

L7418 
0400000-8 
896-147 
0713596A 

- 386 --
LK7418 

AUG 1996 
RECEIVED 

Data 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on July 13, 1996. The temperature of the cooler upon receipt 
was 5 °C. Sample containers received agree with the chain-of-custody documentation. 
Sample containers were received intact. Samples were received in time to meet the 
analytical holding time requirements. 

The case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, analys is , and data review specific to the 
samples and analytical methods requested . 

A list of data qual ifiers , chain-of-custody forms , sample receiving checkl ist, and log-in re port 
are also enclosed representing the samples received w it hin this group. 

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at 
(509) 375 -4741 . 

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

cc: Client Services 
Document Control 

Sincerely, 

ftM--~~('.. 
Kathleen M. Hall 
Client Services Representative 
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97135;~ 1..2177 

Lockheed Analytical Services Log-in No.: L7418 
Quotation No.: 0400000-8 

SAF: 896-14 7 
Document File No.: 0713596A 

WHC Document Control No.: 386 
SDG No.: LK7418 

Page No. : 1 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

The routine calibration and quality control (QC) analyses performed for this batch include as 
applicable: instrument calibration, initial and continuing calibration verification, quench 
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory 
control samples, matrix spike samples, and duplicate samples. 

NOTE: Chemical recoveries and minimum detectable activities can be found on the 
1--------------nre-parati·on-sheets-a-nd-c·atculati-on-shems-ortheattac~~ta. 

Holding Time Requirements 

All holding time requirements were met. 

Analytical Method Strontium-90 

The strontium-90 analysis was performed using standard operating procedure, LAL-91-SOP-
0065. The samples were analyzed in workgroup 38962. The instrument calibration 
verification met criteria. The method blank was within QC criteria. The laboratory control 
sample recovery was within QC criteria. The duplicate recoveries were within QC criteria. 
The minimum detectable activity for sample BOHXQ8 (L7418-2) was greater than the 
reporting detection limit; since all QC criteria were met data quality is not believed to be 
adversely affected . No re-analyses were performed. 

Andrea Tippett 
Prepared By 

June 23, 1996 
Date 
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Lockheed Analytical Services 
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES 

[Revised 04/05/96] 

I For Use on the Analytical Data Reporting Forms I 
Any constituent that was detected in the associated method blank at a 

B concentration was greater than the reporting detection limit (RDL). 

C The minimum detectable activity exceeded the RDL due to the residue weight 
limitations forcing a volume reduction. 

D Constituent detected in the diluted sample. 

E Constituent concentration exceeded the calibration or attenuation curve range. 

F For Alpha Spectrometry Only-- Full width half max exceeded the acceptance 
limits. 

H Sample analysis performed outside of method-specified maximum holding time 
requirement. 

y Chemical yield exceeded acceptance limits. 

I For Use on the QC Data Reporting Forms I 
* QC data (i.e., percent recovery data for laboratory control standard and matrix 

spike; and RPO for replicate analyses) exceeded acceptance limits. 

al The spike recovery and/or RPO for matrix spike and duplicates cannot be 
evaluated due to insufficient spiking level compared to the elevated sample 
analyte concentration. 

b l The RPO cannot be computed because the sample and/or duplicate concentration 
was below the MOA. 

1 Used as foot note designations on the QC summary form. 

0000 05 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jul 15 1~96, 08:46 am 

Login Number: L7418 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanford Project 

t#'tJ::tJ}rr:+ : rrrnt~JlHXQAJ 
TEMP 5 
Location: 157 
Water 1 S SCREENING 

~ i?AJ$ffgJ:t:t : 
TEMP 5 
Location: 157 
Water 1 

ni•a:a+J:u 
TEMP 5 
Location: 157 

ti:l:l+~mf::I\ ltft 
TEMP 5 
Location: 157 

174:iA±.5: ::t•••••t•••• 
TEMP 5 
Location: 157 

.«. t/lf)..:l m§J t: : 
Location: 

S SR-TOTAL LAL-0065 

Water 1 S EDD - DISK DEL. 
Water 1 S RAD RPT TYPE 2 

Hold:06-JAN-97 

. 28~JUL-9.6 

2a ~JUL-96 

000007 
Page 1 

Signature: 

Date: 



Bechtel Hanford Inc. 

.. roject llalpadon 
100-NR-2 ~ and Treat Treatability Study 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST L 741 g 
!Company Contact ri'eiepboae No. 

J. V. Borghese (509) 373--4790 

Sampllna Location SAF No. 
100 N 896-147 

B96-147-19 Ii. l °' l ' 
Data T_,,,_,. 

• Priority 

[l N....a 

t----------------------1------------------+-----t--------------------4• lee a.at No. FleJd Loa:book No. Metholl ofSldpmad 
c;.ws-oz r F-t:=7-· 1 ~ FedcralExpraa 

J'()SSIBLE SAMPLE HAZARDS/REMARKS Praervatloa 
HN031opH<I None 

Type of Container 
0/P 0/P 

No. o(Coatahaer(a) 
4 I 

VohmM 
1000ml ~ 

SAMPLE ANALYSIS 

1---Samp-_lc_N_o_. ---+---Matrix __ · _• ___ .,__Samp __ 1c_o_uc_~1---Samp-lc_Tunc_· ---f' 

/'/0</6 C 930 lx- X BOHXQS Water 

-
0 

0 
r--. -

SPECIAL INSTRUC
0

fl'IONS 
CHAIN OF POSSESSION Slp/Prtnt N-

• By ....,.~~ Dale/Time l'1'Jo . 'P ff_,,.</ ~ Dale/Time /f"'Jb 
IJ. ~- ,e"2-L... r ~ -,.,ff> ~1... ~ • ~ 1::r41.../,,.. --7-,,o;,,, 

• l 11>., ~ Dlldfime ()'JV'I ~linquiabcdBy Date/Time 

(°". ~---~....d-"""~ ~21v,t(./]",- 7-/~~ / 
\ - . . By Datc/Time RcliDquishcd By Date/Time 

._jl-----------+------~ 
- ~ . By Date/Time ~linquiabcd By Date/Time 

VJ 

~ u:u~RY .-aBy ,r¼ ();; ~ J= , ' 
~ f!~~ ~~!~~ Diapow~ 

Maarix• 

s - Soi 
SE • ...,.. 
so - Solid 
SL • Sludp 
w -w-
0 - QI 
A • Air 
OS • Ona Salido 

t~ ,. n 
- j,,J 

.'!';I! .. 

' ...:; --

DL • Dnau.a,,idl 
T • 11oouo 
WI • Wp 
L • Liquid 
V •V..,._.. 
X • Ollar 

Date/Time 

'),11·-<;.{ /, .,9 ~t) 
DoWfime 



. ~ 

, 

SAMPLE CHECK-IN LIST 

VHC-sow~93-0001 
Revision 4 

Date/Time Received: 7 ,13 ---<J{. J 9: Jl, ti , 
I 

SOG#: /I uY 

Work Order Number: _ __._n .......... , ___ , ..... / ____ _ SAF I: ~ '1t-· ltt 2 
Shipping Container ID: G w5 ··ci.i. s- Chain of Custody l_a.....__1._1 ✓'-· ___ _ 

1. 

2. 

3. 

4. 

5. 

Custody Seals on shipping co_ntainer intact? 

Custody Seals dated and signed? 

Sample temperature ----,S: ___ ;: ______ _ 
Vermiculite/packing materials is 

Each sample 1s 1n a plastic bag? 

6. Sample holding times exceeded? 

7. Samples have: 

Yes W No [ ] 

Yes [.~] No [] 

Wet [ ] Dry [--x.] 

Yes [kl No [ ] 

Yes [] No [.)(] 

tape 
-~-custody seals 

hazard labels 
--appropriate sample labels 

8. Samples are: 
X in good condition 

~roken . --
leaking 

--have air bubbles 

9. Is the information on the COC and Sample bottles in agreement? 

No [ ] 

Notes: _______________________ __._ __ 

s~E'ple Custodian/laboratory:z/;; ,\ •3-, Ln 5· 
r--1x@r, 1 1 

,~ To: k 'rtttLee , Ht.; LL - On 1 ·1{->'6 
f>c •l "J--f ]- Cf( 

33 
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I. 0 C ll 11 .. E E D MA R 7 I N 

Sample Login 
Login Review Checklist 

Lot Number!... ) 'I I S7 

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure 
that such reviews occur in a uniform basis; Please sign and date below to verify that a login review bas occurred. This checklist 
should be affixed to each login package prior to distribution. 

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent), 
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning 
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may 
be omitted. 

SAMPLE SUMMARY REPORT YES 

1. Are samp e ID s correct? ..:.:L 

2. Are all samples present? l 
3. Are all matrices indicated correctly? l 
4. Are all analyses on the COC logged in for the 

..1... appropriate samples? 

5. Are all analyses logged in for -the correct container? --4-
6. Are samples logged in according to LAS batching 

procedures? .k... 

WGIN CHAIN 01: CUSTODY n;s 

l. Are the collect, receive, and due dates correct 
for every sample'? X 

2. Have all appropriate comments been indicated in 
the comment section'? _£ 

SAMPLE RECEIVING CHECKLIST 

1. Are all discrepancies between the COC and the login 
noted (if applicable)'? 

Nil NlA Comment 

Nil NL.A Comment 

00001.0 
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. Lockheed Analytical Services 
Sample Receiving Checklist 
Cliart Name: Al?< .J,I 1 ¥-' L - lie- . /o r ~ -, ,\ -COOLER CONDffiON UPON RECEIFJ' 

Job No. /.. )ulK 

Tcmpcrllluro of cooler upon roc:clpt: . )- <' ', < 
temperature of temp. blank upon rcccipt: ----Yea No 

Cllllodyacal,illlad A 
chain of custody prcaent >( 

blue ice (or oquiv.) prCICllllfroua J( 

rad survey complc:ccd · ✓ 

' 
SAMPLE CONDmON UPON RECEIPI' 

Yea No 

all boalca labeled V 
aamplca illlAd X 
proper contamcr uNd for aamplo typo y 
1&mplc volume sufficient for analyail y 
proper prca. indicatod on tho COC )( 

VOA'• contaill bcadapacc ,;J / -✓ 

arc aamplca bl-phuic (if 10, indicate 1&mplo ID'S): ,A -;7 , 

MJSCELLANBOUS ITEMS 
Yea No 

aamplca with ahon holding timca ~ 
\, 

aamplca to aubcolltract ✓/~ /,✓ , 

..-ii. 
ADDmoN~ COMMENTS/DISCREPANCIBS 

~ 

0 
,-
,-

-~ 
\ -~ ,, 

Compldod by / date: 7 · --::'- . _t,/ I t. ) /' • ,.J- - ✓ ::> ~ -L 

I 

:OOlcr ID: 

I 
•Co~ 

I 

. ~ 

I 
• Commmta/Diacrcpul 

I 
I 

I 
Scat to tho dialt (dalclim&ala): " 

~ · ~ 

•• Cliart'• aipaturo UpoA receipt! 

\J 
.__j 

(jJ 

~-\ 
..._('\ 

"-: ••---,a. •JJPIOIIIU'° CSR 0, .aq ~ •--«'•ra(r .--'P' 

•• • ,-.. ,__,. 11,Ja illfonutloa ad~ ria J.ulawJc to IAia ~ CSR (102) '41-n-46 

· c;;-- version 2.0 (11/11/94) 
-:-... 

Pago / of / 

/ ? .,- ~ '7 

.. . 

- ~ •' 

• 

·, 

.. ,·. 

. ' . 

··:· .. 



I • 
"1 · 97135:ll .Z 18Y 

LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY DATA REPORT 
Account Names Bechtel Hanford, Inc.* Richland, WA 
Project Name: BBCHTEL-BAHJ'ORD 
Project Da• c: Bechtel ·&anford Project 

Client Sample ID: BOHXQS 
Date Collected: 10-JOL-96 
Matrix: Water 

Sr-89,90 LAL-0065 38962 0.28 0.68 

Page 2 

1.2 

Login Number: L7418 
Data Received: 13-JOL-96 

pCI/L 19·JUL·96 L7418·2 

000013 



LOCKHEED ANALYTICAL L BORATORY 
SAMPLE PREPARATION LOG FOR STRONTll!JM ANALYSIS 

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0065 .!. ,,. ,~ 
I\• 

Date Prep Started : ] I \9:, l C\b Matrix : _W_a_te_r ________ 1 

WorkGroup : SR-TOTAL LAL-0065 38962 Prep Due Date: 07/24/96 

Lab Ctrl Sample 38962LCS1 (.2 Lest 38962-02 "!· ~O~~ ~ 
Method Blank 38962MBB } 3 ' MBBt 38962-03 i• b'l~ ~ 
BOHX08 L7418-2 [ AsMPt 38962-04 ,, 1 .,I ,r ~.b~ll.. .::.:. 

3 9 . 
10 ' 
11 
12 
13 

16 

18 

20 
21 
22 
23 
24 

0 Balance Number : _______ _ 

0 
~ 
00 

Les· Ref bate > •, 
LCS .ID#)' ,? 

Pipette Number : ll535(t I ,..,, ______ () 

PrenAnls( }){ M- 'l(Y,hJG 

Carrier and LCS added by: _ ~tY !/l/1~ K, 
Witnessed by : ,_ • _' 

___ .......,......, __ _ 



LOCKHEED ANALYTICAL L BORATORY 
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS 

TOTAL RADIOSTRONTIUM - LAL-91-SbP-0065 
~ 
\ 

Date Prep Started : 7 /18/96 Matrix : Water I'. --:-~~~-----~ WorkGroup: SR-TOTAL LAl-0065 38962 Prep Due Date: 07/24/96 ~II 

111\illlilllllllltlll!~IJIPilill '!!l'•ii!IEtlia 
L7418-2 389620UP1 :p1( DUP1 38962-01 -17 . t:;" 2 7/19/96 16:45 8.7257 8.7637 0.038 
Lab Ctrl Sample 38962LCS1 l:2} LCS1 38962-02 1 2 7 /19/96 15:~5 8. 7026 8. 7385 0.0359 u ,. .... 
Method Blank 38962MBB rat MBB1 38962-03 . 2 7/19/96 15:~5 8.6709 8.708 0.0371 ·W-

BOHX08 L7418-2 JA; : SMP1 38962-04 ~ ~ , ,., 2 7/19/96 15:4f5 8.6812 8.7099 0 .0287 • 
I'> 

g: 

40.00 pC /ml; 1.0 ml mv 
01-4,ug-90 st:affoate. 7/18/96 

LCS ID# , 95-121-33 Iv 
0 Balance Number : 0 --------
0 
~ Comments : ---------..--...------------------+---------------------

Pipette Number : 115387 ( ) -----or-
-----+-') 

Carrier and lCS added by: _m_.y _____ _ 
Witnessed by : nn - ------

V9602~ 
' I CD Analyst : JJl/.,(A 44 ;/!,/ti Checked by • _Q---½+-4/ IJI'--"-· __ _ ~ 

..l -- - -



LOCKHEED ANALYTICAL L~ORATORY 
COUNT DATA AND CALCULATIONS FOR STRON~IUM ANALYSIS 

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0065 

WorkGroup: SR-TOTAL LAL-0065 38962 

1~1• 111111• 11,• 1•1,~1'8i1illlilllllllllff111,, 
LB1 -A 1 38962-01 DUP1 0.894 200 237 217 0.386 07 /19/96 17:37 1.038 0.25 0.53 0.63 0.86 
LB1 -A2 38962-02 LCS1 0.845 200 5528 195 0.387 07/19/96 17:37 1.038 70.75 1.97 4.05 0.86 
LB1-A3 38962-03 MBB1 0.873 200 189 201 0.397 07 /19/96 17:37 1 .038 -0.15 0.48 0.48 0.82 
LB1-A4 38962-04 SMP1 0.675 200 233 216 0.394 07 /19/96 17:37 1.038 0.28 0.68 0.68 1.12 

0 
CaMMENTS 
0 

Date Completed 
Analyst's Signature 

38962LCS1 LCS Recoverv = 70.75/69.40 = 101.9 %. 
L7418-2, 38962DUP1 RPO = 9.7 %, REA = 0.02 

MBB = -0.150 pCi/L = > less than RDL(HAMDC) . 

· · . . . r.J 
0.90 -



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

! I I 

~b-(li ~W7. d~ ·: · f.6fii(j) -fi/;f"{i)- ~--«~5(J;- /,(1~} f,"{fii{/J cf;-9~u{&J 
PLWOt ,-r - . - -- - . -

·-·- . . . -- - - - ·- - - --

-- -- ---- . - -- --· - - a... /.r:/9 --- -Q; -L!L -·- o. JI :J 
JJf T _U{i . __ C _F- /-""'"1 u / / <9. ~ -- . 

c.Uuf;,J-1-/tPIV 

___ _ _ _ . ,f.>J.#._o. /o G~ __ _________ ____ _ 

i' · ~ .:cl 07" oiro.-;,~€;;:~ o. rrer-;_,;,, ll ~~~;J ..;;(iJ.,, ~ -
1--- ------ ----- - -- ---- - - -- - - - ---k~l~ CIJ.,J . . . : 

i --- ·----- - - ·- --·-•·------- -·-··--- ::: --;u-~~1--r)---~~---
- -- . - ---- ------- ·-- ------ -----

' ' ' I I I i I 

.;...----- .... . - -- .. ···-- - --

f----- - --- -

r -~---·- ---- - -·-
Read and Understood By 000022 

?/2 /2, 
Signed Date 
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THIS IS A PHOTOCOPY or: THE CERTIFICATE 
WHICH IS BEING MAILED TO YOU UNDER 
SEPARATE COVER. 

National Institute of Atanbarts & Ut'ecfJnologp 

atertif icate 

Standard. Reference Material 4919-G 
Radioactivity Standard 

Stroatium-90 

4919-0 

~,. 
✓ 

Radionuclide 

Source identification 

Source description Solution in NIST borolilicate-alasa ampoule <1>• 

Solution c:omp01ition 

, 

Radioactivity concentration 

Reference time 

Overall uac:crtainty 

Photon~mittin& impurities 

Alpba-particle-emittin1 impurities 

Half life 

Mcaurina imtnamcnt 

Stroatium-90 phll yurium-90 plus appr0lima&ely 
95 l'I each of DOD-ndioacti¥e strontium and 
yuriwD per anm of 1-mollr bydrochloric ~ Cl> 

Apprw 1-imatcly 5.0 1f11111 

-1.514 X 10' Bq r• . 
1200 EST Aupat 1, 1990 

1.05parmt<'t 

None oblcrved <., 

Nooe oblaYed (S) 

2IU % o.2 ,an flit 

.._ liquid«intillation counter 

This standard reference material w prepared in the Center rm Rldildoa llacuda. looizin1 Radiation 
Division, Radioactivity Group. Dale D. Hoppes, Grou~ Leader. 

Gaithersburg, MD D99 
· -uary, 1991 

William P. Reed, Adina Clief 
Oftic:e of SIIDdard Reference Materials 

• 

000023 



s~-1:z 190 

.. -.~ --: NOif.S 

<1) ApprmimateJy five milliliters of solution. Ampoule spccificatiom: 

body diameter 
wall thic::knaa 

barium content 
lead mide content 

, other heny elements 

16.5:: 0~ mm 
0.60 :: 0.04 mm 
leu than 2.5 percent 
leu thua 0.02 percent 
trace quutitiea 

C2> -Solution density ii 1.014 : 0.002 i'mL at 21~ -C.. 

(3) The OYCrall uncertainty wu formed by takin1 three times the quadratic combination of 
standard deviations of the mean, or apprmimatiom thereof. for the following: 

a) liquid-scintillation measurements 0.01 percent 
b) gravimetric measurements 0.05 percent 

-------c}-deacLtime~ ------------:0.10 percent 
d) bacqround 0.0t pen:en 
e) detection dlicieDcy Q.30 percent 
f) decay-scheme data 0.10 percent 
I) half life 0.01 percent 
h) radionuclidic impurities 0.10 percent 

<•, The limit of detectioo for pboton<mittin1 impu.ritiel ii: 

0.01 ., ,·1
1·1 between so aod 1900 tev. 

<S> The limit of detection for aJpha-particle~mittin& impurities is: 

0.QS Cl s •l,•I. 

<'l NCRP Report No. 58, 2Dd Editioa, February 1985, p. 365. 

For further information please COlltact Dr. Larry Luca& at (301) 975-"46. 

4919-G 

000024 
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NOTES ON THE USE. 
OF -

STANDARD REFERENCE MATERIAL 49190, STRONTIUM-90 

The activity oCUle atrontium-90 in the ampoule is given per gram of solution. If transfers are ms 
by volume. tba_dcmity liven OD the certificate can be used to compute the actmty per unit volun 
The activity pen is the strontium-90 activity only. Because the strontium-90 is in equilibrium wi-, 
its yttrium-90 daughter, which is also a beta-particle emitter, the activity pen should be doubled 
get the corresponding total beta-panicle-emission rate. 

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so tt 
evaporation, and the consequent change in the radioactivity concentration, is minimir.ed. Glass 
containers are best for storage. 

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommer 
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first t 
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium 
mL of O.S- molar hydrochloric acid. When 0.2.S mL of this solution is added to 10 mL of emulsi
type liquid-scintillation cocktail. the resulting 1 mg of strontium per vial is aenerally sufficient to 

------pte-v_enuhe adioactive strontium-90 from plating out OD the vial walls. A set of liquid-scintillati 
vials that cover a range of sample-solution masses s ouktl,e-prepared-and-monitorcd-over--sewt
days to ensure that the efficiency is constant. 

The beta-particle counting efllciency will be somewhat lea than unity. A correction for the loss 
low-energy beta particles can be computed using the intesraJ-djsc:rimiDtor-emapolation tccfutic; 
(G. Goldstein, Nuclc;onics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing tcchnic: 
with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403). 

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time, 
August 9, 1990. To conven from E'ST to your local time. the table given below can be used. 

TO CONVERT FROM EST TO: 

EDT Add 1 hour 
CDT Same u E'ST 
CST Subtract 1 hour 
MDT Subtract 1 hour 
ltllT Subtract 2 hours 
PDT Subtract 2 hours 
PST Subtract 3 hours 

UTC Add 5 hours 

000025 
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. ·1 I I l I 

SECONDARY/WORKING LEVEL 
STANDARD' DILUTION RECORD 

l I I I I I I 

Dilution Source Information D------------------------------------~--
Isotope: 

Parent Barcode Number AA oo 4-Ca 
.... 

Vendor or Certificate 1.0. # of Parent Standard: 
! 

'----1--+-1 __,'r-11 Diluted Source Logbook 1.0. I: ,-. 

: Balance Verification?: 'I 
7 

.,__-+-__,...; __ 11 Diluent Used: 
I 

j.O M ttcl - ,-.. 

I ; 
Dilution ._.. it---------------------------------------41 

,___,__-,.-

I 
I---+--+-

-
I 
i -

I 
I 

I ! 
I I i 
I I I i 

I i 
I ! 
i ! 

I 
i 
I l I 

•Diluent: IC H:U 
• Density of diluent (g/ml): t, Ort.I g/ml 

a: Parent Specific Activity: 

b: Amount of Source Transferred: J. °'1!1"l,.Qj g 

c: Total amount of Dilution: .$0>.'-J 0 

d: Total Volume of Dilution: )oo () ml 

e: Activity of Dilution (a • b / cl: • o -49 pCi/g ~ ey1/20 ... 

f: Activity of Dilution (a • b / d): 4cJ,C-d pCi/ml 

Dilution Logbook 1.0. I: !)5 - <J"12...I - 3 3 - I 

Prepared By: 7 C.. f"1_j__; Preparation Date: 1/J/2fa 
' 

Reviewed By: • rJ/1/.J tG Review Date: 'f/,/f I 
I /Tl-, · . 

'II the diluent remains unchanged fr~d:iyent 11Sed for the dilution source, then • weight dilution of • volume unit source 

can b~ performed without a density convei/.on:~he,dilllent changes , a v.·e,~hted proportion density conversion is necessary. 
I ! i I ., · - I tf \.::/ . .,, . ~-~··· 000026 

,_ 

--

-

:Uc 
L ____ ~s~ig~n:ed~---------=D:at:e __________ s_ig_n_ed __________ oa_te---j 

------------ -
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:cc:: E~I f- rti ~ "1-1 ~- '1,1,,.~ 'f v~ •~(] 'tfa.,. e--~ --a y ~J IJJ W< PA l£J w 1-u~ 
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Kearne_vtCenraur Division 

A.T. Kearney. Inc. 

.\lanagement 

Consultants 

2951 George Washington Wa_v 

Richland. Washington 99352 

509 375 5667 
Facsimile 509 375 5151 

28 August 1996 

Ms. Joan Kessner 
Bechtel Hanford Incorporat ed 
3350 George Washington Way 
Richland, Washington 99352 

Dear Ms. Kessner: 

MSIN 81-35 

Enclosecns m e racfi ocnem1suydala vali& 10n repor or samp e ara-
group LK7418-LAS. 

Sincerely, 

~ Q;z-=---
R. Bruce Christian , CIH 
Associate 

cc: J. Duncan - CH2 
J. Goode - ATK 



Date: 
To: 
From : 

97135:H .2195 

28 August 1996 
Bechtel Hanford, Inc. (technical representative) 
A .T. Kearney, Inc . 

Project: 
Subject : 

100-NR-2 Performance Monitoring Round O - July Samples 
Radiochemistry - Data Package No . LK7418-LAS (SDG No. LK7418) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK7418-LAS which was prepared by Lockheed Analytical Services (LAS). A list of 
samples validated along with the analyses reported and the requested analyte is 
provided in the following table. 

Sample. ID Sample Date Media Validation Analysis 
Level 

- 80H-X-08 :::;=, /10f-9G Water ~ - Strontium-8-!r,9O -\., 

Data validation was conducted in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1992b). Appendices 1 through 5 
provide the following information as indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times 

Holding times are calculated from Chain-of-Custody forms to determine the 
validity of the results. The maximum holding time for radiochemical analyses is 
six months. 

All holding times were acceptable. 

• Instrument Calibration and Performance 

Instrument calibration is performed to establish that the counters used to 
determine radionuclide activities are capable of producing acceptable and reliable 
analytical data. Each counting system must be factory calibrated at installation 
and after any maintenance or repair. Calibration consists of an instrument 

000001. 
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efficiency determination for each applicable radionuclide. Continuing calibration 
checks are performed to verify that instrument performance is stable and 
reproducible. 

Initial and continuing cal.ibrations are not reviewed under Level C validation. 

• Blanks 

Laboratory Blanks 

Blank samples are analyzed to determine if positive results are due to laboratory 
reagent, sample container, or detector contamination. If blank analysis results 
indicate the presence of an analyte above the MOA, the following qualifiers are 
applied: All positive sample results less than five times the highest blank 
concentration are qualified as estimates and flagged "J"; sample results below 
the MOA are elevated to the MDA and qualified as undetected and flagged "U"; 

- samp e resu ts above the ME>J\cm-u-greaterthan- fh1e- time the hi§"hes-t-a-lank
concentration are not qualified. 

All blank results were acceptable. 

• Accuracy 

Accuracy is evaluated by analyzing distilled water or field samples spiked with 
known amounts of radionuclides. The sample activity as determined by analysis 
is compared to the known activity to assess accuracy. The acceptable 
laboratory control sample recovery range is 70% to 130%, while that for a 
matrix spike is 60% to 140%. In addition, samples may be spiked with a 
radiochemical tracer to assist in isolating the radioisotope of interest with the 
yield of the tracer being used in calculating sample activity. The acceptable 
range for tracer recovery is 20% to 105%. Spike sample results outside the 
above ranges result in associated sample results being qualified as estimates, 
rejected, or not qualified, depending on the activity of the individual sample. 

All accuracy results were acceptable. 

• Precision 

Analytical precision is expressed by the RPO between the recoveries of duplicate 
matrix spike analyses performed on a sample. Precision may also be assessed 
using unspiked duplicate sample analyses. If both sample and replicate activities 
are greater than five times the CROL and the RPO is less than 35 percent for soil 
samples and 20 percent for water samples, the results are acceptable. If either 
activities are less then five times the CROL, a control limit of less than or equal 

OOOU02 
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to two times the CRDL is used for soil samples and less than or equal to the 
CRDL for water samples. If either the original or replicate value is below the 
CRDL, the applicab le control limits are less than or equal to the CRDL for water 
samples and less than or equal to two times the CRDL for soil samples. If the 
RPD is outside the applicable control limit, associated results are qualified as 
estimated detects or estimated non-detects. 

All precision results were acceptable. 

Field Split Samples 

One pair of field split samples were submitted to QES/LAS for analysis as shown 
below: 

Sample No. Split Sample No. 

BOHXP8 (QES} BOHXQ9 (LAS) 

Well No. 

199-N-92A 

The split sample results were compared using the validation guidelines for 
determining the RPO between a sample and its duplicate. All split sample results 
were within QC limits. 

• Detection Levels 

Reported laboratory detection levels are reviewed to ensure that they are at or 
below the CRDL. All reported MDAs were at or below the analyte specific 
CRDL. 

• Completeness 

Data Package No. LK7418-LAS (SDG No. LK7418) was submitted for validation 
and verified for completeness. The completion rate was 100%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

None found. 

000 0 03 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Quali fiers which may be applied by data val idators in compliance with the 
procedures here in are as fo llows: 

U Indicates the compound or analyte was analyzed for and not detected 
above the minimum detectable activity (MDA) in the sample . The value 
reported is the sample result corrected for sample dilution and moisture 
content by the laboratory. The data is usable for decision making 
purposes. 

UJ Indicates the compound or analyte was analyzed for and not detected at 
concentrations above the minimum detectable activity (MDA) in the 
sample. Due to a QC deficiency identified during the data validation, the 

,-----------~a-s-se-6i-a-t-ea----E1-t:1-aAt-it-a-t~-0-A-l-i-m-it- is-aA-es-t~m-a-te-,- but-is-usabJe_fo_u:ied sio,,_._ _____ _ 

J 

making purposes. 

Indicates the compound or analyte was analyzed for and detected. Due 
to a QC deficiency identified during the data validation, the associated 
concentration is an estimate, but the data are usable for decision-making 
purposes. 

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 is unusable due to an identified QC 
deficiency . 

UOOOOG 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: LK7418 REVIEWER: RBC DA TE: 08/28/96 PAGE 1 OF 1 - -

COMMENTS: No qualifiers assigned. 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX. {pCi/1 Page_l of_l 

Proiect: BECHTEL-HANFORD 
Laboratorv: Quanterra 
Case SDG: LK7418 
Sample Number BOHXQ8 
Location 199-N-92A 
Remarks Split 
Sample Date 07/10/96 "° Radiochemistrv CRDL Result a Result a Result a Result a Result a Result a Result a Result a Resul a Resul a """'--' 
Strontium-89,90 2 0.28 u -i t..N 

I u, I 
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SERVICES 

RADIOCHEMISTRY DATA REPORT 
Account Names Bechtel Hanford, Inc. • Richland, WA 
Project Name: BECHTEL-HANFORD 
Project Daac: Bechtel Hanford Project 

Client Sample ID: BOHXQ8 
Date Collected: 10-JUL-96 
Matrix: Water 

Sr-89,90 LAL ·0065 38962 0.28 0.615 

Page 2 

1.2 

00001.1 

Login Number: L7418 
Date Received: 13-JUL-96 

pCI/L 19-JUL-96 L7418·2 u 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Luckhcc<l Environmental Systems & Technologies C ,. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vega~. Nevada 89 11 9-3705 
'fol<Om~ 702-361-0220 800-582-7605 Fmimik ,02-361-8146 ~ 

LOCKHEED MARTIN 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
3350 George Washington Way 
MS 81 -35 
Richland, WA 99352 

RE: Log-in No.: 
Quotation No.: 
SAF: 
Document File No.: 
WHC Document Control No.: 
SDG No.: 

July 23, 1996 

L7418 
0400000-8 
896-147 
0713596A 
386 
LK7418 

AUG 1996 
RECEIVED 

Data 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on July 13, 1996. The temperature of the cooler upon receipt 
was 5 °C. Sample containers received agree with the chain-of-custody documentation. 
Sample containers were received intact. Samples were received in time to meet the 
analytical holding time requirements. 

The case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the 
samples and analytical methods requested. 

A list of data qualifiers , chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples rece ived within t his group. 

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at 
(509) 375-4741 . 

"I certify that this data package 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." 

cc: Client Services 
Document Control 

Sincerely, 

~~~~ 
Kathleen M. Hall 
Client Services Representative 

oooooa-A 
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Lockheed Analytical Services Log-in No.: L7418 
Quotation No.: 0400000-8 

SAF: 896-147 
Document File No.: 0713596A 

WHC Document Control No.: 386 
SDG No.: LK7418 

Page No. : 1 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

The routine calibration and quality control (QC) analyses performed for this batch include as 
applicable: instrument calibration, initial and continuing calibration verification, quench 
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory 
control samples, matrix spike samples, and duplicate samples. 

NOTE: Chemical recoveries and minimum detectable activities can be found on the 
reparation sheets and calculation sheets of the attached raw data. 

Holding Time Requirements 

All holding time requirements were met. 

Analytical Method Strontium-90 

The strontium-90 analysis was performed using standard operating procedure, LAL-91-SOP-
0065. The samples were analyzed in workgroup 38962. The instrument calibration 
verification met criteria. The method blank was within QC criteria. The laboratory control 
sample recovery was within QC criteria. The duplicate recoveries were within QC criteria. 
The minimum detectable activity for sample BOHXQ8 (L7418-2) was greater than the 
reporting detection limit; since all QC criteria were met data quality is not believed to be 
adversely affected. No re-analyses were performed. 

Andrea Tippett 
Prepared By 

--=-~ -'----~~ ----·- · .. -,.~ . -~ --

June 23, 1996 
Date 
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALi SIS REQUEST L 74 I g B96-147-19 Ii. l o{ 1 · 

Data Tlll1W'OCIM 

0 rriortty 
. 

CoDector ICom.,.ny Contact rTelephone No. 
14. . .e .1'7?--. D Nonml 

. 
J. V. Borghese (.509) 373-4790 

!Project Dedpatlon SampUni Location SAFNo. 
100-NR•l Pump and Treat Trcatability Study IOON B96-147 -

l~CbtatNo. Fkld Losbook No. Method or Shipment 
r;.ws-e:>zr F-'p_- /~ Federal Express 

Shipped To Pf&lte Property No. Bil or LadJn&/Alr Bm No. 
Lockheed wqb-0-031'-/ -Z. a904~sq113 

POSSIBLE SAMPLE HAZARDS/REMARKS Prt.enation 
HNOllopH<I None 

Type or Container 
0/P 0/P :e 

No. or Container(•) 
,4 I h!:; 

Special Handlin& and/or Stora,e Volume 
1000ml 20ml ... ,,..; 

Mainwn lllllplea between 2 dqrees C and 6 dqrees C. --• 
Slrnnlium- h.tm.ySan ;. r,,.) 89,90 -Tollll Sr g SAMPLE ANALYSlS 

C 

' 
SamploNo. Matrix• Sample Date Sample Time ' 

BOHXQ8 Wat.er /'/O<,t:.. C93o )< x 
... 

c~ 
... .., 

I 
( .... 

,< 2 I 

,-
-~ 

CHAIN !~ POSSESSION 
SPECIAi, INST ~lJCTIONS Matrix• 

Slpll'Prlnt Namta 
I 

5 •S<.ol 
SE -~ 

Rclinquiabccl By L'J.P.1/- Date/I'ime J "1 'J.c. !Re~p ~ ~ ~ Dole/Time /f"Jb so - Solid .... 
,IJ. <,_. ,e.,,.,,____ r ~JR &L - Shqo ✓·to- .,,r,. i l:T4-' ,.I,,._ '7'~ '1 w • WIiis 

RcJ:...-r.11'....1 ~ c:;;;;<::, Datdl'ime {)-,VII ~linquuhed By Date/Time 0 • OI 

I~-~ A?.4/6'.//,,,_ ?-/~~ / 
A - Ail 
DS - Dnm,Said, 

~ . . By Daldfime !Relinquished By Dole/Time DL - Dnm,Li,pl, 
T - n..u. 
WI - w.,. ... . 

By Datdl'imc !Relinquished By Daldfime L - Liquid 
V • v.-;on 

~ 
X -~ 

LABORATORY IMdBy .() /) ~ Jc-,,, <; Title . Date/Time 

SECTION 1' r-J e, \ ,. .. , \ y") . 1 -,/p (1,<·1,,lJ,a,,, ·---;~;~ ·-1.[ /,.,Cf if) 
• • • -., ... • 9 •n'f 1' ' n:•f"•''\•U' \ 4-tt-v,.d - , 

oj ~By o.WTimc ~ 

I -
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Data Validation Supporting Documentation 
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RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION A B Cs) D E 
LEVEL: 

PROJECT: / ct:7 ,,U I?.<. JC) /lt DATA PACKAGE: L k.. 7c..tr< 
~-~ 

✓ 

l-4-5 DATE: 2J 4.A ~ C VALIDATOR: LAB: 
V 

L/<- 7 L/ 1 ¥ 
-

CASE: SDG: 

ANALYSES PERFORMED 
D Groee ~~90 • Te<:hnetium-99 
Alpha/Beta 

D Total Uranium D Radium-22 D Tritium 

SAMPLES/MATRIX _.c. \--. ~-

7Z (} H- Y._ Q )( 

1. Completeness ...•...••. 

Technical verification forms present?. 

Comments: 

0 Alpha 
Sp~oeeopy 

D 

D Gemme 
Spectre.copy 

.. 0 N/A 

Yes@ N/A 

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

2. Initial Calibration •••••••• 

Instruments/detectors calibrated within 
one year of sample analysis? 

. Initial calibration acceptable? . 

Standards NIST traceable? 

Standards Expired? 

Comments: 

. Yes 

Yes 

Yes 

Yes 

. PtVA 
No N/A 
No N/A 
No N/A 
No N/A 

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

U O O O :1.•7 
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3. Continuing Calibration ••••.•.••... 

Calibration checked within one week of sample analysis? 
Calibration check acceptable? •••••••••••• 
Calibration check standards NIST traceable?. 
Calibration check standards expired? •••• 

• Yes 
• Yes 
• Yes 
• Yes 

. -~A 

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

Comments: ___________________________ _ 

4. Blanks ••••••• . . . . . • N/A 

Method blank analyzed? -~ No N/A 
Method blank results acceptable? .(£) No N/A 

--An-a-l-y-tes- de-t-e€-ted-i-n-method- hlank1-~ ~------__..~ . __,__. __,,.'------'-. ---'-. ~·~ · ~· _:Y:...:e:::s___.~~~o~___:_.:.NL:./ A:_:__ ______ _ 
Field blank(s) analyzed? • • • • • • • • • • . . •... Yes ~ 
Field blank results acceptable? ••• 
Analytes detected in field blank(s)? 
Transcription/Calculation Errors? •• 

. Yes 

. Yes 
No 
No 

. Yes No 

Comments: ___________________________ _ 

5. Matrix Spikes ••• 

Matrix spike analyzed? 
Spike recoveries acceptable? 
Spike source traceable? ••• 
Spike source expired? ••••• 
Transcription/Calculation Errors? 

Comments: 

. 
. 

. . . 
. 

. 
• 

. . . . 

. . . . 

. . . 

. . . 

. . . 

. . . 

. 

. 

. 

. 

. 

Yes 
Yes 
Yes 
Yes 
Yes 

-~A 

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

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

~~ 
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6. Laboratory Control Samples 

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

. . . . . . . . . . 

. . -~ 
.€) 

• • • • • • • • Yes 
• Yes 

. 0 N/A 

No N/A 
No N/A 

No~ 

No 7i!J 
Comments: ___________________________ _ 

7. Chemical Recovery •• . 0 N/A 

Chemi ca 1 carrier added? • . . . . • . . _§ No N/A 

__ -:C~h=ern=-i~cc...::.a~l _r.:__e=---=c=----=o~v--=-e_:__,ry~ a.:..::c---=-c--='ep~t~a:..:::.b~l e~?::___:_·-=--__:____:_...::_· ~- _·:______:·__:_~~_:__~----_:__· ~ ~e~s::_..,Nn-o- ~ N·r1/"1<'A"'<--------
Chemi cal carrier traceable? • • • • • • ••... Yes 
Chemical carrier expired? ••• 
Transcription/Calculation errors? 

. . Yes 
. Yes 

Comments: ____________________________ _ 

8. Duplicates 

Duplicates Analyzed? 
RPO Values Acceptable? 
Transcription/Calculation Errors? . . 

Comments: 

. . . . . . 0 N/A 

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

....•. Yes No @ 

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

~ 
OO()UJ.9 
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9. Field QC Samples 

Field duplicate sample(s) analyzed?. 
Field duplicate RPO values acceptable? 
Field split sample(s)" analyzed? •••• 
Field split RPO values acceptable? •• 
Performance audit sample(s) analyzed?. 
Performance audit sample results acceptable? 
Comments: 5f\, + 0 S- (&t> i+ 'l<'P g- -

10. Holding Times 

. . . 

. . . 

. . . 
. . . . 

. . . . . 
~a.t.-l 

. . • N/A 

. . • Yes @ N/A 

. Yes No !!!$> 

. . -~ No N/A 
• es No N/A 

. •• Yes No I . •• Yes No 
l)\,,,..1~1-eJ.J 

Are sample holding times acceptable? ••••••••••. --~ No N/A 

Comments: 

11. Results and Detection Limits (levels O & E) 

Results reported for all required sample analyses? 
Results supported in raw data? 
Results Acceptable? •.••••• 

Transcription/Calculation errors? 
MOA's meet required detection limits? 
Transcription/calculation errors? 

Comments: 

.. €) 
• • • . . . Yes 

e 
••• Yes 

.. -~ 
. Yes 

. • N/A 

No N/A 

:: is 
No 

No N/A 

No® 
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