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Lockheed Analytical Services . 

Ms. Doris Ayres 

Bechtel Hanford, Inc. 
345 Hill 

Richland, WA 99352 

ANALYTICAL DATA REPORT 

FOR 

CHROMIUM AND RADIOCHEMISTRY 

LOG-IN NUMBER: 

QUOTATION NUMBER: 

SAF: 

DOCUMENT FILE NUMBER: 

WHC DOCUMENT CONTROL NO: 

SDG NUMBER: 

L3629 

O400000-B 

. 94-104 

0113596A 

149 

LK3629 
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·¼:£iLockheed 
Environmental Systems & Technologies Ca. 
Lockheed Analytical Services 
975 Kelly Johnson Drive 
Las Vegas, Nevada 89119-3705 

Ms. Doris Ayres 
Bechtel Hanford, Inc. · 
345 Hills 
P.O. Box 969 
Richland, WA 99352 

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

L3629 
0400000-8 
94-104 
0113596A. 
149 
LK3629 

Phone: (702) 361-0220 
Phone: (800) 582-7605 

Fax: (702) 361 -8146 

February 21 , 1995 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 13 January 1995. The temperature of the cooler upon 
receipt was 4°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 received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 943-4423. 

003 



96 I 3'~·26 .. IJ835 

Lockheed Analytical Services Log-in No.: L3629 
Quotation No.: 0400000-B 

SAF: 94-104 
Document File No.: 0113596A 

WHC Document Control No.: 149 
SDG No:: LK3629 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

" 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 Manger or a designee, as 
verified by the following signature." 

cc: Client Services 
Document Control 

I"\ I Sincere! n 
)1!kV .1tVCi...., 

~ 
.- I 

~ , Kathie n M. Hall 
I \ Client rvices Representative 
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Lockheed Analytical Services Log-in No.: L3629 
Quotation No. : 0400000-B 

SAF: 94-104 
Document File No.: 0113596A 

WHC Document Contro l No. : 149 
SDG- No:: LK36~9 

· CASE NARRATIVE 
INORGANIC METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory· control s·ample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), dupl icate sample(s). 

Holding Times-

All samples were analyzed within the method-specific holding t imes. 

Method Blanks-

The method blanks were free of contamination. 

Internal Quality Control-

All Internal Quality Control were within acceptance limits with the following exception: The 
duplicate sample precision for chromium was outside of acceptance limits . Poor duplicate 
sample precision may be attributed to inhomogeneity of the sample. Therefore, some 
variability may exist in sample results due to this inconsistency. 

Sample Results-

Results are reported on a dry weight basis. 

Shellee McGrath 
Prepared By 

January 26, 1995 
Date 
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Lockheed Analytical Services Log-in No.: L3629 
Quotation No.: 0400000-B 

SAF: 94-104 
Document File No.: 0 11359.6A 

WHC Document Control No.: 149 
SDG No. : LK3629 

· CASE NARRATIVE 
.RADIOCHEMICAL ANALYSES 

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

Holding Time Requirements 

All holding time requirements were met . 

Analytical Method 

Gamma Spectrum Analysis 

The gamma spectrum analysis was performed using LAL-91-SOP-0064. No problems 
were encountered during analysis. All QC criteria were met. 

Gross Alpha Beta 

The gross alpha beta analysis was performed using LAL-91-SOP-0060. The alpha 
matrix spike recovery was out of limits; however, because the LCS recovery was 
within limits, the data is considered acceptable. All other QC criteria were met. 

Plutonium Isotopic 

The plutonium analysis was performed using LAL-91 _-SOP-0 108. No problems were 
encountered during analysis. All QC criteria were met. 

Strontium 

The strontium analysis was performed using LAL-91 -SOP-0196. No problems were 
encountered during analysis. All QC criteria were met. 

Yvonne M. Jacoby 
Prepared By 

February 21, 1 995 
Date 
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TOTAL METALS RESULTS. 

Matrix: soil 
. .. ,:···::·· 

. ..,:, .... :)\,,: 

LAL Batch ID(s): 113 wh Date Received: 01-13-95 . Percent Solids: 78.5 

Chromium 6010 14 1.0 2.5 • 01-24-95 L3629-2 

II Comments: 

II 
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RAD DATA REPORT (ra01) 

Bechtel Hanford, !nc. * Richland, YA 

Bechte l Hanford Project (Pro ject BECHTEL -HANFORD) 

Client Sample ID: BOODY2 

Date Collected: 11 - JAN-95 

Matrix: 

SDG: 

Co-58 
Co-60 
Cs-137 
Eu- 152 
Eu-154 
Eu- 155 
Fe-59 
Pb-212 
Ra- 226(GAMMA) 
U· 235(GAMMA) 
Gr oss Alpha 
Gross Beta 
Pu-238 
Pu-239/40 
Tota l rad io-st ront ium 

Soil 

LK3629 

06-FEB -95 
06-FEB -95 
06-FEB-95 
06- FEB -95 
06- FEB-95 
06-FEB-95 
06- FEB-95 
06-FEB-95 
06-FEB-95 
06- FEB -95 
19-JAN -95 
19-JAN-95 
30-JAN-95 
30-JAN-95 
26-JAN -95 

GAMMA SPEC LAL-0064 17979 
GAl•iMA SPEC LAL -0064-17979 
GAMMA SPEC LAL -0064-17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL -0064-17979 
GR ALP/BETA LAL -0061 18040 
GR ALP/BETA LAL -0061-18040 
PU-ISOTOPIC LAL-0108-18044 
PU -ISOTOP IC LAL -01 08-18044 
SR-90 LA L- 0196_18045 

Page 1 

0.12 
3. 17 
67.4 
45.2 
3.36 
0.08 
0.03 
1.05 
1.9 
-0. 57 

• 15.2 
112.2 
0.019 
1.27 
1.93 

LAL Sample ID: L3629-4 

Date Received: 13- JAN -95 

Login Nunber: L3629 

0.-11 0. 18 
0.26 0.094 
6.8 0. 18 
3.3 0.30 
0.47 0.68 
0.24 0.40 
0. 15 0.36 
0.23 0. 30 
1.9 3.0 
0.47 0.80 
6.3 6.7 
9. 4 5.4 
0.040 0.060 
0. 27 0.049 
0.28 0.33 

pC i /g 
pCi/g 
pCi/g 
pCi/g 
pC i /g 
pCi/g 
pCi/g 
pC i /g 
pC i /g 
pC i /g· 

C pCi/g 
pC i /g 
pCi/g 
pCi/g 
pC i /g 
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LOGIN CHAIN OF CUSTODY REPORT (ln0l) 
Jan 13 1995, 03:0? pm 

Login Number: L3629 
Account: 596 Bechtel Ranford, Inc. * Richland, WA 
Project: BECHTEL-HANFORD Bechtel Hanf·ord Project 

~:!~~:i:::Lk'.i=:·:::,·::;=::::·:·::·='.,'::-:::.:: .,::::::_..·:·:.:;t~-;;::i'~J~~~:\:;=:::\:-;:::i ·,''.::::1::'.· .. \:::1:-1;:;:~17=::::.\::\:::.::~:,r:\/·1}·::;.::=:.t1i·,:·.~~i-: :·::·:i :\ ...... :c •.• . 

L3629-1 
temp 4 
Location: 157 
Soil 4 s 

L3629-2 
temp 4; Metals= 
Location: 157 
Soil 4 s 
s·oil 4 s 

L3629-3 
temp 4. 

I Metals= 
Location: 157 

L3629-4 
temp 4 
Location: 157 
Soil 4 s 
Soil 4 s 
Soil 4 s 
Soil 4 s 

L3629-5 
temp 4 
Location: 157 

L3629-6 
Location: 
Water 1 s 
Water 1 s 

BO.DDY2 11-JAN-95 . 13-JAN-95 

SCREENING Hold:10-JUL-95 

BODDY2 11-JAN-95 
Cr only 

6010 ICP METALS Hold:10-JUL-95 
PERCENT SOLIDS Hold:25-JAN-95 

BODDY2 1:L-JAN-95 
Cr only 

BODDY2 ll-JAN-95 

GAMMA SPEC LAL-0064 Hold:10-JUL-95 
GR ALP/BETA LAL-0061 Hold:l0-JUL-95 
PU-ISOTOPIC LAL-0108 Hold:10-JUL-95 
SR-90 LAL-0196 Hold:10-JUL-95 

BODDY2 ll-JAN-95 

REPORT TYPE 13-JAN-95 

EDD - DISK DEL. 
INORG TYPE 2 RPT + 

Page 1 

Signature: 

Date: 

13-JAN-95 

13-JAN-95 

13-JAN-95 

13-JAN-95 

13-JAN-95 

/-1) 1) 

17-FEB-95 

17-FEB-95 . 

17-FEB-95 

17-FEB-95 

17-FEB-95 

17-FEB-95 

01(' 
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Westinghouse Hanford 
Company 

Project Oe,ignation I 

100-0R - 1 Soil ~ashinq Test 
Ice Chest No . 

Pouiblo Sample Hazerd1/Romanc1 

. 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST~ . 

Sampling location SAF No. 
100-0R-1 B94-104 
Field logbook No . Method of Shipment 
EFL-1159 Hand Deliver 

Ofhito Property No. W q 5" .. O _ J (:, I-ct~ ~~~l~g/Air Bill No. 

Preservative 
Cool NONE None None Cool 

Typo of 
Container aGw aGw aGw aGw p 

No . of 
---if--=C:..:C...-+--=-"--+-=-t-"'=---t--'---if----+---+---+----+---t---.---+---+---+----l.:....o 

Containerl•I 2 1 1 1 1 f?', 
Special Handling end/or Storage . Volume ;_;,.,j 

i.:.H:..,,ac.:.i,._,_nt,_,a"-'i"-n,_~be:::.;t:..::w:.::e.=.e,._,_n_,2=-=C'--"'and'-'=--=6'--"'C.:... ----------'-----i-.:.40,:_:;m::..:l-+'2"-'5:..:D:._..:.::mc:..l4-...:.1..,-=-,L-+-"-5.::.;00::,-::m:.:.l-+--=-2=-:0m.::.;l~---Jl---- l---t---+---+----½-- --+----+----+----J'i-.:~ 
chrooi- TCLP ~.AlphaG.AlphalActivi t 1 ..J 
iun Metals G.Beta G.Beta IY Scan i:i'·, 

SAMPLE ANALYSIS 
Chrom- Sr-90 sr-90 

1
~ 

i un Pu- 239 Pu-239 ~ lO 
Pu-240 Pu-240 _ ,:: 
~ arrrna G arrrna 
~pee spec 

1-------=S~•.:.:.m~p=ie..:.N:o::... ---+=M::•t:ri::x_• -1---=D:.:•:te:...S:•::.m:::p:.::le::d:__,_..i_:n:,m:.::•:...:.S•=m~p:.:,le::d:...t;I \2:::::0;;:::::·'·=·:::iftf-2s··.t:2.·. $jl:22;1Ll """'~"""'TI± )}\/:':), \ttf}fJf::J:Jt:}:JJ@It,tt:::r:ttIPift/}}f::t/t@{Jitmr:::: ::.: :: <:';/' C/: ,,.;:: 

BDbD? J, s ,~ 1 }-q 5 I09~C\ )( )( ·-x: / ' 

. ¢HAI~ OF PQS~ESSIO~ ·i. Sign/Print Namea SPECIAL INSTRUCTIONS 
1-----------'----------.------------------i> > DATA DELIVERABLE - SUMMARY -
\ 'JO <r&- ,fl( /.1 .__...- 1, 13 DETERMINED FOR All SOIL SAMPLES • Reljnq;i•:thod y \.. Oatemme z· d~y, ,;;:::,. (!_ Oaternme . ~:v. · · 'ilif11t<. I'- I~ .If, - ·'1J,..1J.,l/(-_ 1-11-t\-
R"/9ui)r7A' 6Jtl!,_ Datemm'h$30 / ,t\eceived By Dato/Time 

K;/J.j{BJ 13 ,.,/ u v /-/2. -1J· 
Jlelinquiahed By 

J 

Relinquished By 

r\ 
\. 

: · · .... ·· · . Received By 
- ""'!.~BORA TORY.:_ 
- "."' :.' SECTION 0 

·y: .: ... • .. · . • 

(~~Al SAMf'tt' Diapoul Method 

.. ~IS POSITION. 

~STRIBUTION: Original· Sample 

Deternme Received By Oatornme 

Date/Timo Received By Oaternme 

Title 

Yellow • Sampler 

Olapoaed By 

>>MOISTURE CONTENT SHCXJLD BE 

Datemrfte . 

Matrix' 

S = Soil 
SE = Sediment 
SO = Solid . 
SL = Sludge 
W = Weter 
0 = Oil 
A = Air 
OS = Orum Solich 
DL a Drum liquids 
T = nuue 
WI = Wipe 
L = liquid 
V = Vegotetl9n 
X = Other 

BC-600P-828 (12/921 

·-
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Sample Login 

Login Review Checklist 

Lot Number L3f.pll\ 

The login review should be conducted by that person -logging in the samples· as we!I as a 
peer. Please use this checklist to ensure that such reviews occur in a uniform basis. Pl~se 
sign and date below to verify that a login review has occurred. This checklist should be 
affixed to e.ach login package prior to distribution. 

For •n c1Tcc1ive lor;in n:vi~w. && a minimum, live rq,o,u from 1111: for;in procc.aa an miuircd. Tiiesa an: I.AC 'chaia o( custody (or 
eq11ivafcn1), :he losin cbain of"clWDdy 1Tpon. :.be sam,,ic summary ~c;,n. lb.a sunpf• recciviar; checklist. and the lor;in q11ou1ion. Bcfor.: 
bcr;innin1 a n:vicw, en.sure thlt tl1ac five ccmp'Dncnu 1n: 1v1iZ.ble. For job• wilh ,ill~!, ::mponcnt umpics. :he_ samp le n.i~.,..:a..,. r.:;:on 
may be ommiucd, 

SampJe Summary Report 
NL.a 

1. 
2. 
3. 

4. 
5. 

6. 

Are all sample IDs correct? 
Arc all ~ples present'? 
Arc all matrices correct'? 
(s.r., Tt:1.P uwysu dlould bs OD a Tt:LP !uch11c. lidd blaAb lbauld bs waiut 

'. 

Are all analyses on the chain of custody/login quotation included? 
Arc analyses logged in for the correct container? 
(c.1., .uwy- RqUiriq prasmtica Ioucd i°a fer a pmand c:wrai.aa am~ nm) 

Are samples logged in according to laboratory batching procedures? 'f. 
<•·I•, Tt:1.P rrpJar ladliq IUld auociatcd n:icws/umiYOLa1ila orpmca &AouJd be lagwd ia 0!l tlu same boalc) 

Login Chain of Custodv Repoa 

1. 
2. 

Arc the Collect, Receive , and Due dates correct for every . sample: 
Have appropriate sample comments been includcd1 
(c.1 .. ~S/MSD d&aipwioa. ,0nmwu1 (ram Ille client c~ mahod mod.iliutiona) 

'{ 

'( 

Sample Receiving O]edcljst 

1. Arc any discrepancies betwe!:1 the chain of custody and the login noted?_ 
(c,1., dia,u !Da dilTcn:na 021 cbaim onusicdy and bottle f&bw. sainpla noc IGII. umplu lo.ii from bn:.ai:a,:c) 

P:imary review signature Date Secondary review signature Dare 

le i .. 



Date/Time Received 

9613'126.l].843 
Figure 1 

SAMPLE CHECK-IN LIST 
11 ,., ShilPine Conteine,1 

- .-HC-SOW-93-=-oooJ 
Revision 4 

Client Name w{ ':i kA:;,1l,...o·---:Y{_ 

Project/Client I S: 1: f 6ji - ID~ Batch or Case I _ . ..... &--+/._.!}-____ _ 

Cooler ID (if noted on outside of cooler) -~M-~~~----------
1. Condition of shipping container? --j1--J __ ~_J ____________ _ 
2. Custody Seals on ·cooler in'tact? Yes b(] No (] 

3. Custody Seals dated and signed? Y~s M No (] 

4. Chain of Custody record is taped on inside of cooler lid? Yes ~ No ( ] 

5. Vermiculite/packing material is: Wet (- ] Dry ~ ________ _ 

6. Each sample is in a plastic bag? Yes Cxr No (] 

7. Number of sample containers in cooler:-~------------

8. Samples have: 

9. Samples are: 

__ tape 

_::&._ custody seals 

~ in good condition 

broken --
__ other 

__ hazard labels 

--2{_ appropriate sample 
labels 

__ leaking 

__ have air bubbles 

10. Coolant Presant? Yes D<('No [ ] Sample Temperature --:1--+-~c_ __ · ___ _ 
11. The following paperwork should be accounted for {N/A if not applicable): 

Chain of Custody , ( s) ___ /J~l._fa:: ________________ _ 

Raquest for Analysis #(s) 

Airbill fl V(o 1:il,J(A42S Carrier _..._G)_-=---'-X_._ _____ _ 

12. Have any anomalies bee.n. identified above? Yes [] ·No [] vh-
13. Memos have been initiated for all anomalies identified above? Yes [] J/IJ-.--

A I /,, ,11 . /J,,A nr.D ·r· /~!J•asloc,,~ 
P r i n t a 1 ti a me / S i g n a tu r ~ /fr:::rlc·-? •'-,., ;\..11, L{..t.(----"/lll./---"-_r '1.;..:;~_.., a t e / 1 me ..;._ ___ ,-+-/ <_t, 

F 1 

0{(35YG 
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Lockheed Analytical Services 
Sample Receiving Checklist 
Client Name: f l--.,...,._ 

T empcrature of cooler upon rocclpt: 

temperature of temp. blank upon roccipt: 

custody seals intact 

chain of custody present 

blue lee (or equiv.) prcacnt/frw.ea 

rad survey complc:tcd 

. SAMPLE CONDmON UPON RECEIPT 

all bottles labeled 

sample, intact 

proper container used for sample type 

sample volume sufficient for analylis 

proper pres. indicated on the COC 

VOA', con~ hcadspace 

arc samples bi-phuic (if so, indicate sample ID'S): 

MISCELLANEOUS ITEMS 

samples with short holding times 

sample, to 1ubcontract 

ADDmONAL COMMENTS/DISCREPANCIES 

Completed by / date: 

Scat to the client (datc/initial1): 

Job No. 

{) 

Yea 

Yea 

Yea 

- ( 

~;~;,;::;»:~ :;;;?~4:~ :;j;,J~~~~:~ .. 
::~t:'RJl4i~~~~~~~,:~::~:;~14:=~:~ :f, 

0 
~ 

•r:version 2.0 (11/11/94) 

Pago l· of 

Cooler ID: 

No 

No 

No 

'-..0 
a--. -~ 
-I= 
r,.,,:i 
O'·, 

J& 

c5 
_;s:: 
-i= 

I 

. I 



Lockheed Analytical Laboratory . 
SAMPLE SUMMARY REPORT (su02) · 

Bechtel Hanford, Inc.* Richland , WA · 

BODDY2 - L3629-l Soil ·scREENING~ 
L3629-2 Soil 6010 . ICP METALS~ · 
L3629-2 Soil . . . PERCENT SOLIDS-
L3629-4 Soil . . GAMMA SPEC LAL-00-
L3629-4 Soi 1 GR ALPfBETA LAL-0, 
L3629-4 Soi 1 · PU-ISO OPI.C LAL-0-
L3629-4 Soil SR-90 LAL-0196 _ 

REPORT TYPE L3'629-6 Water EDD - DISK DEL." 
L3629-6 Water !NORG TYPE 2 RPT -

01~ 
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Golder Associates Inc. 

4104 -148th Avenue. NE 
Redmond. WA 9 8052 
Telephone (206) 883-0777 
Fax (206) 882-5498 

RECORD COPY 

March 23, 1995 

CH2M Hill 
P.O. Box 1510 
Richland, Washington 99352 

ATTENTION: Ms . Jeanette Duncan 

RE : TRANSMITTAL OF DATA VALIDATION PACKAGE, 
CONTRACT NO. MSH-SWV-315905 

Dear Ms. Duncan: 

This letter is to transmit the following data validation package: 

Project Data Package Analyses 

Our ref: 943-1610.083 .0400 
94-1610/0/293 

B94-104 100 DR 1 
Soil Washing 

LK3629-LAS Inorganics, Radiochemistry 

Please call if you have any questions. 

Sincerely, 

GOLDER ASSOCIATES INC. 

[,h 11ste"~ Y f "''f-., 

Christina I. Jensen 
Task Manager 

Enclosures 

p:\eaviros\wbc\dv\dpernn.ltr 

0 :::y-i:~ ' 'I AUSTR4.UA. CAf\,:ODA GERMANY. HUNGARY. ITALY SW:DEN. UNITED KINGDOM. UNITED STATES 



3/27/95 Data Validation Check List 

for Project 100-DR-1 

HEIS Saq, I Client Master DP DP Sequence Y Y Y Y Y Y Date OSM 
Nl.ll'ber I Saq,le Nl.ll'ber I File Nl.ll'ber I Nl.ll'ber I Laboratory INI VOA INISEMI VOA INIPEST/PCB INI WETCHEM INI METALS I COMMENTS INI RADCHEM IRcvd DP I 

----------1-------:-----------1----------------1------------1--------------- 1-1-------- 1-1-------- 1-1-------- 1-1-------- 1-1-------- 1--------------- 1-1-------- 1--------1 
-SpiJ; JI 

eooov2 1 ·u ILK3629 1 1 LOCKHEED INI INI INI INI 1v1 2,22,95 101,13/95 - sAF- 1v1 2,22195 1 2,22,9s1 
b O .b b "R_ 1 894-104 

Data Entry C~lete: 

'-0 

°' op '()J,t_ 3- ~ · , 
-- -'= 

r--.) 

DATATRAc ~ ·• 

a/;;-7/ -
~ 
-...J 

Validation Rcvd .J-cJ.Lj-9'5 



9613426 .. 1]848 
RECORD COPY 

MEMORANDUM 

TO: 

FR: 

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE 
LK3629-LAS (943-1610.083 LK3629IN.DR1) 

INTRODUCTION 

This memo presents the results of data validation on data package LK3629-LAS prepared 
by Lockheed Analytical Services. Sample information is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0DDY2• FIELD SPLIT INORGANICS SOIL 

SEE ATTACHMENT4 

• · Indicates sample results which were 100% recalculated. 

Data validation was conducted to level D in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide 
the following information as indicated below: 

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

DATA QUALITY OBJECTIVES 

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

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met. 

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

Detection Limits. Detection limit goals were met for all sample results. 

Completeness. The data package was complete for all requested analyses. One sample 
was validated in this data package with a total of one determination reported, which was 
deemed valid. This results in a completeness of 100%, which meets the 90% objective of 
the work plan. 

,. 
001. 



96 f 3'426~1)849 

Data Package ID: LK3629-LAS Analysis: INORGANICS 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

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

REFERENCES 

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

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, 
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, 
September 7, 1994; Westinghouse Hanford Company, Richland, Washington. 

002 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

003 
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

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

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

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

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

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

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

R Indicates the constituent was analyzed for and detected. Due to a major 
quality control deficiency identified during data validation, the associated 
data have been qualified as unusable for decision making purposes. 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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WHC-SD-EN-SPP-002, REV.2 

DATA QUALIFICATION SUMMARY -FORM B-7 

SDG:LK3629-LAS REVIEWER: DATE: PAGEJ_OFJ_/ ~ !"/ 
A. JENSEN 3-22-95 )I ,i:3 1:) 

COMMENfS: INORGANICS 

COMPOUND/ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED 

NO QUALIFICATIONS 
REQUIRED 

oos 



ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 



Validated Data Sllllllary, Data Package: LK3629- LAS 

Sa~ B0DDY2 
Date 1-11-95 

Location 13 
Depth ---
Type SOIL 

Conments SPLIT 

Parameter Units Result Q 

CHROMIUM MG/KG 14.400 . I 
'-..Q 

The decimal places shown do not reflect the precision reported by the laboratory 



CLP 

1 CLIENT ID NO. 
. --·- _.INORGANIC ANALYSES DATA SHEET 

Lab Name: LOCKHEED_ANALYTICAL SVC 

Lab Code: LOCK Case No. : 113WH 

Matrix (soil/water): SOIL 

Level (low/med) : 

%- Solids: 

LOW 

78.5 

BODDY2 
Contract: HANFORD 

SAS No.: SDG No. : L3 629S 

Lab Sample ID: L3629-2 

Date Received: 01/13/95 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7440-47-3 Chromium 14.4 - * p - - - -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -- -
- -
- -
- -
- -- -
- -
- -
- -
- -
- -
- -
- -

Color Before: BROWN - Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: Artifacts: YES 

Comments: 
ROCKS __________ ...a..,.. _____________________ _ 

FORM I - IN 
ILMO3.0 
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LABORATORY NARRATNE and CHAIN-OF-CUSTODY DOCUMENTATION 
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~Lockheed 
Er1vlronmental Systams ;~ Tecfmofogjas Co. 

Lockheed Analytical Services 
975 Kelly Johnson Drive 
Las Vegas, Nevada 89119-3705 

Ms. Doris Ayres 
Bechtel Hanford, Inc. 
345 Hills 
P.O. Box 969 
Richland, WA 99352 

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

L3629 
0400000-8 
94-104 
0113596A 
149 
LK3629 

Phone: (702) 361-0220 
Phone: (800) 582-7605 

Fax: (702) 361-8146 

February 21, 1995 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 13 January 1995. The temperature of the cooler upon 
receipt was 4°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 received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 943-4423. 

011 
003 
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Lockheed Analytical Services Log-in No.: L3629 
Quotation No.: 0400000-8 

SAF: 94-104 
Document File No.: 0113596A 

WHC Document Control No.: 149 
SDG No.: LK3629 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

" 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 Manger or a designee, as 
verified by the following signature." 

cc: Client Services 
Document Control 

fincerel n 
yµv , ,tYti,,_,, 

bt
1

i, Kathie ~ M. Hall r l Client rvices Representative 

012 

004 
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Lockheed Analytical Services Log-in No.: L3629 
Quotation No.: 0400000-B 

SAF: 94-104 
Document File No.: 0113596A 

WHC Document Control No.: 149 
SDG No.:· LK3629 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial 
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP 
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike 
samples, matrix spike (predigestion) sample(s), duplicate sample(s). 

Holding Times-

All samples were analyzed within the method-specific holding times. 

Method Blanks-

The method blanks were free of contamination. 

Internal Quality Control-

All Internal Quality Control were within acceptance limits with the following exception: The 
duplicate sample precision for chromium was outside of acceptance limits. Poor duplicate 
sample precision may be attributed to inhomogeneity of the sample. Therefore, some 
variability may exist in sample results due to this inconsistency. 

Sample Results-

Results are reported on a dry weight basis. 

Shellee McGrath 
Prepared By 

January 26. 1995 
Date 

.01.3 
0 05-



I ~.a 14 1-~ - JCj 1- . • ~· -
Westinghouse Hanford .. _1_ of 1 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REOUESTJ Company 
~ ~around 

- ., ~ Priorty -

~~t0~~c,tsS; ...... \\e, I A, s, ..a>~ 
Company Contact Telephone No. [Kl Normal 
David St. John (509) 376-5376 

Project Designation I . Sampling location SAF No. 

100-DR-1 Soil ~ashing Test 100 - DR-1 894-104 
Ice Chest No. 

Et-IC' 
Field logbook No. Method of Shipment 

QJ;{,fl/2S - ''\ .... Efl - 1159 Hand Deliver 

• ;hi~'\1;-\' ·h\}J:~~ Ofhite Property No. 
W Cf5··0 - /(;, 1- ct"'b 

Bill :w.ding/Air Bill No. a CJO qi, 1G er Tl!:>-. !J.CJOlJb/bYJc; ~ . • ,1-1" 
Pouiblo Sample Hazard,/Remants 

Prc"'rvative 
Cool NONE None None Cool 

Typo of 
Container aGw aGw aGw aGw p '° No . of ,l,,J', 

Containert,I 2 1 1 1 1 -,,. -· Special Handling and/or Storage Volume ~ 
Maintain between 2 C and 6 C. 1.0 ml 250 ml 1 L 500 ml 20ml J'._) 

chrom· TCLP G.Alpha G.Alpha IActivit -u--,, 
iun Metals G.Beta G.Beta IY Scan "' 

Chrom· Sr-90 Sr - 90 ~ 

SAMPLE ANALYSIS iun Pu-239 Ou- 239 .co 
Pu - 240 Pu- 240 a-
Gallllla Gallllla -
Spec Spec 

.. : 3 ., ·-·-::-.-:.-.--.-... -.-. 

ffl - ······•· ~ --•:·,,., .,.,.,.,. •. •.•.• .. ,.,. 
Sample No. Matrix" Dato Sampled Timo Sampled ,.,.,.. ,,,.. ,,,:;:,., ·:,:::•::::::::::::::,:-:,:,:,:::::::::: :,::::::::::::::::::·::::::;,:::::::::-:·:::·:::::: :,. :-:,:-::-.-;;:;::;: :,::::::-: :·-:: . ,•.·. ...... ,., .. •··•:-:-:-·-

BDDP?~ s ,, 1>-q / Ott~<\ Ji )( 

\2j)ooYL.J 
, 

• .)( .x .r s /-/)-~.) 1~35· 

' 

qiAIN OF PQSSESSIO~ · 1 Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

ri;;1 'J.O.~~~r:u 
0i'ur zd~. CA~ 

Datemme > > DATA DELIVERABLE - SUMMARY. >>MOISTURE CONTENT SHClJLD BE s "' Soil 

£. . ,,.,, , 13,../J.,Lft,_ 
;.:;,:3 DETERMINED FOR ALL SOIL SAMPLES. SE a Sediment 

/-1/-t~- so "' Solid 
SL "' Sludge rm· &.t!-

Data/runeo8'30 / lheceived By Datemme w "' Water 

'1 . ~,,,1 µ~ 0 "' Oil 
I-12. ·ff A "' Air 

J\elinqui,hed By Oatemme Received By Datemme OS = Drum Solids 
DL = Orum Liquid• 

J T "' Tiuuo 
WI "' Wipe 

Aelinquiohed By Detommo Received By Oatemme L "' Liquid 
V ; Vegetation 

(r\ X C Other 

.. • Received By Title Oato/Timo -- K~BORA TOf\~ ;., ~~ /-( ~ '1~- ] O'//:::,-- "'.""' :. SECTION I-' (~- ,•~ ( .... _f..:; J.., .. ,·,. .: :- .· . 

(~ALSAMf>to' 
Disposal Method Disposed By Datoffi,flo 

ISPOSITIOII 
r . .• 

1•!:SJSTRIBUTION: Original• Sample Yellow • Sampler BC-6000-828 112/921 

- ~ - ~ - ~ ----- - ~ 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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. 96131126~0863 
WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B C w E 
LEVEL: 

PROJECT: 100-DR-l DATA PACKAGE: /-/<, 3(o --;2 9 -l/45 
VALIDATOR: # 5t \11 '.S{h LAB: lock hf-'frl 
CASE: SDG: 

ANALYSES PERFORMED 

0 CLP/ICP 0 CLP/GFAA D CLP/Hg 0 CLP/Cyanide 

~ SW-846/ICP 0 SW-846/GFAA 0 SW-846/Hg 0 SW-846 
Cyanide 

SAMPLES/MATRIX 

,P,t>J\ h Ya / :"sri, L 

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

DATE: ~/!}~ /qs 
I ' 

D • 
D • 

•••••• -~ No 

•••• -~ No 

N/A 
N/A 

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

2. HOLDING TIMES 
Are sample holding times acceptable? . . . . . . . . . N/A 
Comments: --:---~--:----,-------.--------------------

A-19 



96 f 3Lf Z6JJ86~ 
WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments? •••• 
Are initial calibrations acceptable? ••••••••• . . . . 
Are ICP interference checks acceptable? •••••••••••• 
Were ICV and CCV checks performed on all instruments? ••••• 
Are ICV and CCV checks acceptable? . . . . . . . . . . . . . . 

No N/A 
·No N/A 

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

Comments: __________________________ _ 

4. BLANKS 
Were ICB and CCB checks performed for all applicable analyses? 
Are ICB and CCB results acceptable? •••••• . . . . . . . 
Were preparation blanks analyzed? ••••••••• . . . . . 

. . . . . . Are preparation blank results acceptable? ••• 
Were field/trip blanks analyzed? ••••••••• 
Are field/trip blank results acceptable? ••••••••• 
Comments: 

• • Yes 
• • Yes 

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

@~ 
No QYj) 

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

5. ACCURACY 
Were spike samples analyzed? . . . . . . . . . . . . . . . . . 

. . . . . . . . Are spike sample recoveries acceptable? •••• 
Were laboratory control samples (LCS) analyzed? •• . . . . . . 
Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . 
Comments: 

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

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

A-20 



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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were _ laboratory duplicates analyzed? •••••••••• , , .@) 
Are laboratory duplicate samples RPO values acceptable?~f( ~ete~ 
Were ICP serial dilution samples analyzed? • • • . • ~ 
Are ICP serial dilution %0 values acceptable? •••••••• -@ 
Are field duplicate RPD values acceptable? · •••••• !} ... Yes 

No 
No 
No 
No 
No 
No 

N/A 
N/A 
N/A 
N/A 

@!J 
Are field split PD values acceptable? •• 5/'/' .11.0 /:C:. •••• 
Comments : _ ___..:...:./---'-....a;;J...LJ..14.,~-~~D=...i..,;. d-=-......1..,.,.L--1...L.-L.1,.,-----..1--,l.._, ..... - fi:...i.a.:..../-:.j..,,1.~---

rt 

@J) 

@ lab ;1 .u-rafiVl- .sfat11s --that: fhe {fih duol/cafc is ouf.side r'()rrfro l /11nit..s,ho~ev-er -H 
RPb is po ,7 ""h . ti.Jhicl, ,'s "''di~ with;(" ~ht 5~-% limit a.l{twtd -!}n·- .. '5o iis, , 
7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSD values acceptable? . 
Were analytical spikes performed as required? . 
Are analytical spike recoveries acceptable? 
Was MSA performed as required? 
Are MSA results acceptable? .• 
Comments: /1) --P 

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

• Yes 
• • • Yes 

• • • • • Yes 

• . • Yes 

. . . . 

No 
No 
No 
No 
No 
No 

No 
No 
No 
No 

N/A 
N/A 
N/A 
N/A 

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

A-21 n..uiw/ ¾ 
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MEMORANDUM 

TO: 100-DR-1 Soil Washing Treatability Tests Project QA 

FR: 

RE: 

' 
Anne Jens en, Golder Associates Inc. ~ 

RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
LK3629-LAS (943-1610.083 LK3629R.DR1) 

INTRODUCTION 

I 1995 

This memo presents the results of data validation on data package LK3629-LAS prepared 
by Lock.heed Analytical Services. Sample information is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0DDY2• FIELD SPLIT RADIOCHEMISTRY SOIL 

SEE ATTACHMENT 4 

• - Indicates sample results which were 100% recalculated. 

Data validation was conducted to level Din accordance with the WHC statement of work 
(WHC 1994), validation procedures (WHC 1993). Attachments 1 through 5 provide the 
following information as indicated below: 

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

DATA QUALITY OBJECTIVES 

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

Precision. Goals for precision were met, with the exception of deficiencies identified 
below. 

Accuracy. Goals for accuracy were met. 

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

Detection Limits. Detection limit goals were met for all sample results, with the 
exception the minimum detectable activities (MDA's) exceeding the required detection 
limits (RDL's) for cobalt-60, cesium-137, europium-152, -154, -155 and radium-226. Data 
qualification is not required. Attachment 3 provides a summary of the results. 

... 
· .001 



.9613426~IJ867 

Data Package ID: LK3629-LAS Analysis: RADIOCHEMISTRY 

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

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

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

Laboratory Duplicates 

• The duplicate result for strontium-90 was out of range. Attachments 2 and 5 
provide a summary of samples affected, data qualifications applied and supporting 
documentation. 

FIELD QC 

• Sample B0DDY2 was identified as the field split of sample B0DDRl. A comparison 
of these results will be made in the final summary report. 

DATA REPORTING 

• Reported sample results which are less than the minimum detectable activity 
(MDA) have been qualified as undetected (U) on the laboratory results form (see 
Attachment 3). 

REFERENCES 

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

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, 
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, 
September 7, 1994; Westinghouse Hanford Company, Richland, Washington. 

.002 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 
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ATTACHMENT 1 

GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS 

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

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

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

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

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

,. 0 t- 0 .,. . •t 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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WHC-SD-EN-SPP-002, REV.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: LI<3629-LAS REVIEWER: DATE: PAGE.l_OF.1_ 
A. JENSEN 3-22-95 

COMMENTS: RADIOCHEMISTRY 

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON 
AFFECTED 

STRONTIUM-90 J BODDY2 DUPLICATE RESULT 
OUT OF RANGE 

t· 006 



. 96 I 34Z6.iJ872 

ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 
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I-
Validated Data SI.Jllllary, Data Package: LK3629-LAS 

Samp# B0DDY2 
Date 1-11-95 

Location 13 
Depth ---
Type SOIL 

Conments SPLIT 

Parameter Units Result Q 

COBALT-58 pCi/G 0.120 u 
COBALT·60 pCi/G 3.170 

CESIUM-137 pCi/G 67.400 
EUROPIUM-152 pCi/G 45.200 
EUROP !UM- 154 pCi/G 3.360 
EUROPIUM-155 pCi/G 0.080 u 

IRON-59 pCi/G 0.030 u 
LEAD-212 pCi/G 1.050 

RADIUM-226 pCi/G 1.900 u 
URANIUM-235 pCi/G -0.570 u 
GROSS ALPHA pCi/G 15.200 

GROSS BETA pCi/G 112.200 
PLUTONIUM-238 pCi/G 0.019 u 

PLUTONIUM-239/240 pCi/G 1.270 
STRONTIUM pCi/G 1.930 J 

The dec imal places shown do not reflect the precision reported by the laboratory 
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RAD DATA REPORT (ra01) 

Bechtel Hanford, Inc.* Richland, ~A 

Bechtel Hanford Project (Project BECHTEL-HANFORD) 

Client Sample ID: BODDY2 

Date Collected: 11-JAN-95 

Matrix: 

SDG: 

Co-58 
Co-60 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
Fe-59 
Pb·212 
Ra-226(GAMMA) 
U-235(GAMMA) 
Gross Alpha 
Gross Beta 
Pu-238 
Pu-239/40 
Total radio-strontium 

Soil 

LK3629 

06-FEB-95 
06-FEB-95 
06-FEB-95 
06-FEB-95 
06-FEB-95 
06-FEB-95 
06-FEB-95 
06-FEB·95 
06-FEB-95 
06-FEB-95 
19-JAN-95 
19-JAN-95 
30-JAN-95 
30-JAN-95 
26-JAN-95 

GAMMA SPEC LAL-0064 17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL-0064-17979 
GAMMA SPEC LAL -0064-17979 
GAMMA SPEC LAL-0064-17979 
GR ALP/BETA LAL-0061_18040 
GR ALP/BETA LAL-0061_18040 
PU-ISOTOPIC LAL-0108 18044 
PU-ISOTOPIC LAL-0108:18044 
SR-90 LAL-0196_18045 

Page 1 

LAL Sample ID: L3629-4 

Date Received: 13-JAN-95 

Login Number: L3629 

0.12 II 0.11 0.18 
3.17 0.26 0.094 
67.4 6.8 0.18 
45.2 3.3 0.30 
3.36 0.47 0.68 
0.08 I) 0.24 0.40 
0.03 l) 0.15 0.36 
1.os V 0.23 0.30 
1.9 1.9 3.0 
-0.57U 0.47 0.80 
15.2 6.3 6.7 
112.2 9.4 5.4 
0.019 II 0.040 0.060 
1.27 ~ 0.27 0.049 
1.93 0.28 0.33 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

C pCi/9 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

.009 
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ATTACHMENT 4 

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION 
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.. ¼JU Lockheed 
Etr~,i~rot;r't181!tal S)st~!!rn~ l.~ >· ~-=c .r;1r;<,:/1,.Jf;i;~~r.; t.·:~r-_ 
Lockheed Analytical Services 
975 Kelly Johnson Drive 
Las Vegas, Nevada 89119-3705 

Ms. Doris Ayres 
Bechtel Hanford, Inc. 
345 Hills 
P.O. Box 969 
Richland, WA 99352 

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

L3629 
O400000-B 
94-104 
0113596A 
149 
LK3629 

Phone: (702) 361-0220 
Phone: (800) 582-7605 

Fax: (702) 361-8146 

February 21, 1995 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 13 January 1995. The temperature of the cooler upon 
receipt was 4°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 received within this group. 

If you have any questions concerning the analysis or the data please call Kathleen Hall at 
(509) 943-4423. 

.011 
c::003 
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Lockheed Analytical Services Log-in No.: L3629 
Quotation No.: 0400000-B 

SAF: 94-104 
Document File No.: 0113596A 

WHC Document Control No.: 149 
SDG No.: LK3629 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

" 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 Manger or a designee, as 
verified by the following signature." 

cc: Client Services 
Document Control 

l5incerel , n 
·rµ;v .· tVtic.-' 

WI/. Kathie ~ M. Hall r l Client rvices Representative 

01.2 
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Lockheed Analytical Services Log-in No.: L3629 
Quotation No.: 0400000-B 

SAF: 94-104 
Document File No.: 0113596A 

WHC Document Contro l No.: 149 
SDG No.: LK3629 

CASE NARRATIVE 
RADIOCHEMICAL ANALYSES 

The routine calibration and quality control 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, duplicate samples. 

Holding Time Requirements 

All holding time requirements were met. 

Analytical Method 

Gamma Spectrum Analysis 

The gamma spectrum analysis was performed using LAL-91-SOP-0064. No problems 
were encountered during analysis. All QC criteria were met. 

Gross Alpha Beta 

The gross alpha beta analysis was performed using LAL-91-SOP-0060. The alpha 
matrix spike recovery was out of limits; however, because the LCS recovery was 
within limits, the data is considered acceptable. All other QC criteria were met. 

Plutonium Isotopic 

The plutonium analysis was performed using LAL-91-SOP-0108. No problems were 
encountered during analysis. All QC criteria were met. 

Strontium 

The strontium analysis_ was performed using LAL-91-SOP-0196. No problems were 
encountered during analysis. All QC criteria were met. 

Yvonne M. Jacoby 
Prepared By 

r 
'• 

' 

February 21, 1995 
Date 

01.3 
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Westinghouse Hanford of 1 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUESTJ 
I ~1 ,~-, Company -

._j Priorty 
.. 

t)~~o~~c,rsS;-u'Y\~'I /A. shib~ 
Companv Contact Telephone No. @ Normal 
David St . John <S09> 376-S376 

Project Oooignetion I . Sampling location SAF No. 
100-DR · l Soil ~ashina Test 100-DR·l 894-104 
Ice Chest No. 

Et~1c1 
Field Logbook Na. Methad of Shipment 

OJ4, PAS - ''\ ... EFL -1159 Hand Deliver 

,;hi~\1:' .~J,:~~ Ofhlte Property No. 
W QS··O - /l:, l-c2'b 

Bill ~ding/Air Bill No. a qo Q'l51lo 'CJlb,. .Q.'lOlJbl~Yl~ ~ - ., ...... " 
Pouible Semple Haurda/Remarks 

Prnervative 
Cool NONE Mone Mone ::ool 

Type of 
Container aGw aGw aGw aGw p ...... 0 

No. of - ... 
Cont• inerf•I --2 1 1 1 1 <I' .t 

Special Handling .and/or Storage Volume 
..., -Maintain between 2 C and 6 C. 40 ml 250 ml 1 l 500 ml 20ml f"'..) 

~hrom· TCLP G.Alpha ".Alpha Activit ...... 
ilJ11 Metals G.Beta ~.Beta y Scan ~ 

·o ChrOCII· sr-90 ISr-90 ~~ ~ SAMPLE ANALYSIS il.111 Pu·239 l>u-239 .;. Pu-240 l>u-240 
Ganma ~anma 
Spec !Spec 

Sample No . Matri,c' Date Sampled nm• Sempled ~ ~ - f#tti'J'if fffd'i 
_ , ..•. 

%}ftiiMt:ttI ,'fl?':T· : .-.,:::::: -:,:,:•:-: :,:,_ 

BDbp~~ s I# ll-9 J Iott\'.>'\ Y. )( ·)( r 
~ovYL/-

, 
X' )( ..x r s 1-n-~ f" 14135· 

, 
' 

' 

~A~ OF PQ,SSEss19{ I Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

t.7>zi j_O.fr.~~,( D;•IB zd~'t;iAe Date/Time > > DATA DELIVERABLE· Sut1HARY. >>MOISTURE CONTENT SHWLD BE s = So~ 

.;{; . .,,., '13,,.1,Ulr-
1, ,3 DETERMINED FOR All SOIL SAMPLES. SE ,. Sediment 

l - 11-t.(' so = Solid 
SL = Sludge 

Re'.r.i 'rli> 6,1.l!.- Dat•/Tlmeof30 / 
~ecaived By Oateffime w = Water 

El · 13 ·.I" 0 .. Qij 

1-/2.·ff' A = Air 

Jlelinquished Bv Date/Time Received By Date/Tune 
OS "' Orum Solid, 
Ol - Orum liquids 

I T = nuue 
WI = Wipe 

Relinquished Bv Detemme Received Bv Datemme L "' liquid 

;.-1 
V ; Vegetation 

r\. 
X ; Other 

' r ~,eo~A iof\6 Racelved By 

A,lfat~ 
Title Date/Tirne 

· .. SECTION . ~ ~~-•k (~,/..,.,1., ... /-; ~ '1~ } 0<11::,-\ ::: ,::, . '• '• •. ~ 

""'·~ .: .. ••··· ". ··.·.·.· . Diapo• al Method Dlspoaed By Dateffi,fle 
~ALSAMPlY-

ISPOSITION 

11 1',I ISTRIRUTION : Orin in~t- Sem r,le Yft11ow • Sft""nler tu• . ,;noo.n,A 1121021 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION A 8 C Cv E 
LEVEL: 

PROJECT: / no - .J)R-1 . DATA PACKAGE: 'Uz t.K ¾~CJ -Lits 
VALIDATOR: ft , 1/V\ <fn LAB:L.ccK f fd DATE: 3/~ I CjS 

CASE: SDG: 

ANALYSES PERFORMED 

iGroe1 ~ Strontium-90 0 T1chn1tium-99 p(_>.iph1 !Ganvna 
pha/lleta Sp1c:tro1copy p1ctroecopv 

• Total Uranium . • Racliu~22 0 Tritium 0 

SAMPLES/MATRIX 

,RDJ\f\ Y~ I .SDIL 

l. Comp 1 eteness • • • • • • • • • • • • • • • • • • • • • • • • • • D N/ A 

T~chnical verification forms -present? •• . . . . . . . . . -~ No N/A 
Comments:. _______________________ _ 

2. Initf al Calibration • • • • • • • • • • • • • • • • • • • • • • • D N/A 

Instruments/detectors calibrated withfn ~ 
one year of sample analysis? ••••••••••••• Ye No 

Initial calibration acceptable? ••••••••••••••• Ye No 
Standards NIST traceable? • • • • • • • • • • • •. • • • • • • @> No 

Standards Expired? • • • • • • • • • • • • • • • • • • • • • Yes @ 

N/A 
N/A 
N/A 
N/A 

CoJmDents: _______________________ _ 

A-1 .016 
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3. Continuing Calibration • • • • • • • • • • • • • • , • • • • • • D N/A 

Calibration checked within one week of sample analysis? •• ly _~ No N/A 
Calibration check acceptable? ••••••••••• , • • • No N/A 
Calibration check standards NIST traceable? ••••••••• e No . N/A 
Calibration check standards expired? •••••••••••• Yes @ N/A 
Comments: ________________________ _ 

4. Blanks • • • • • • • • • • • • • • • • • • • • • • ....... • N/A 

Method blank analyzed? • • • • • • • • • • • • • • . . . . -~ No N/A 
. ®9 No N/A • • • • • • • • • • . . . . Method blank results acceptabl~? 

Analytes detected in method blank? 
Field blank(s) analyzed? ••••• 

. . . . 
• • • • 

. . . . . . • • • Yes ~ N/A 
• •••• Yes ~ . . . . 

Field blank results acceptable? •••••• . . . . . . • •• Yes No 

Analytes detected in field blank(s)? . . . . . . . . . . . • Yes No 

7ranscription/Calculation Errors? • • . . . • • • • • • • • • Yes Ho 
Comments: ________________________ _ 

5. Matrix Spikes •••••• 

Matrix spike analyzed? ••• 

. . . . . . . . . . . . . . . . . . 
• • • • • • • • • • • • • ••• Yes 
• • • • • • • • • • • • • • • • Yes Spike recoveries acceptable? 

Spike source traceable?.~ ••• • • • • • •••••••••. Yes 
••••••••• Yes Spike source expired? ••••••••••• 

Transcription/Calculation Errors? ••••••••••••• • Yes 

•• ~N/A 

No 

No 
No 
No 
No 

Comments: ________________________ _ 

0~7 
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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? • 

Cf 5u It~ 

10. Holding Times 

Are sample holding times acceptable? • 
· t?na/y$i.5 Scm,p/e · Analysis 

Comments: 1 e 

ha,5; . I I I 

. . . . . . . . . . . . . . . 0 N/A 

: : : : : : : : : : : ::: ~ ~ 
• ~f_. l)~ft;. .• @) . . ~ No N/A 

• • • • • • • • • • • Yes No @ 
• • • • • • • • • • • Yes (fi;> ~ 

• ••••• Yes No (jyj) 
l 

No N/A 

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

Results reported for all required sample analyses? ••••• ,es' No N/A 
Results supported in raw data? • . •.••• Ye No N/A 
Results Acceptable? • • • • • • • • • • • • . • • • es No N/A 

Transcription/Calculation errors? •••• • ·s.'ee . . ·n.~.· iy .· . Yes @J N/A 
MDA's meet required detection limits? • • k3,/ • Yes ~ N/A 
Transcription/calculation errors? ••.••••••••••• Yes @ N/A 

Comments: G -rhe M~A's exceed the R.hL '.S --C-'D r-
coln l f - &D , cesi liW\ - 137, e u V"O Di u~ - t ~~ :-IS:t{ ,-/5" S-, qr;d 
radi'uWJ-j,;dp, Dato.. 

7

gu.ttlt'f',cafJan i~ o lJ f rep/r'reJ, 

019 
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Gamma (Cs-137) 

Gross alpha 

Gross beta 

Pu-239 

Sr-90 

9613426.JJBB~ 

17979 BODDY4 

18040 BODDY2 

18040 BODDY2 

18044 BODDY2 

18045 BODDY2 

LOCKHEED ANALYTICAL SERVICES 

RADIOCHEMISTRY ANAL YTES 

QC Data Summary for Sample Duplicate Analysis 

L3630-15 02/02/95 32.0 3.27 32.7 3.33 0.10 

L3629-4 01 /20/95 15.17 6.27 12.85 5.83 0.19 

L3629-4 01/20/95 112.16 9.40 105.45 9.14 0,36 

L3629-4 01 /30/95 1.272 0.27 0.925 0.21 0.72 

L3629-4 01 /26/95 (1.93~ 0 .28 (4.22 0.38 3.47 

2 

17 

6 

32 

74 • 

-/he J u/licate 
OtAf of ra n_3e ( t,t', J r-eaJer -fha. n 

.fov- ~+rDnt(uW1- qCl (5 
;2. fim e:s tt,,e Rt L) ,. 

1oJCL ~u.a!1ticat l'on ,~ 

020 
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Gross Al ha 
HEIS No.: BODDY2 
Detector 83 

Lab ID: L3629-4 
Ali uot, g : 1.00E-01 

Net counts: 37 
8kg counts: 5.8 

S l count time: 100 
8kg count time: 100 

EFFIC: 0.092 
Cale.: 15.2 
R td: 15.2 

MDA calc: 6.8 
MDA rptd: 6.7 

Gross Beta 
HEIS No.: BODDY2 
Detector 83 

Lab ID: L3629-4 
Ali uot: 1.00E-01 

Net counts: 1131 
Bkg counts: 10D.5 

s l count time: 100 
8kg count time: 100 

a into b X TALK: 0.273 
EFFIC: 0.409 

112.2 
112.2 

5.4 
5.4 

Strontium 90 
HEIS No.: BODDY2 
DETECTOR: C3 

Sa le: L3629-4 
DECAY: 

Sa le amt CG): 1 .02E+OO 
GROSS CNTS: 615 
Count time: 200 

GROSS 8KG: 204 
EFFIC.: 0.443 

INGRO\ITH: 1.057 
Yield: 

1.94 
1.93 

MDA, 0.33 
MDA, 0.33 

LK3629.1,,1K1 22-Mar·95, Page 1 
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LK3629.WK1 

Isotopic Plutonium 

HE IS No. B0DDY2 
Lab ID L3629·4 

Al iquot, g 1. 028 
Net counts tracer 289 .S 

DPM Tracer 9.19 
PU-238 Nt cnt Sl!Dl 1.3 

Efficiency 0.211 
Yield 0.624 

Count time, blank 1440.0 
DPM, blank 238 0.031 

ou-238 Result,calc. 0.018 
Pu-238 Result,rptd 0.019 

Pu-238 MDA, calc. 0.069 
Pu-238 MDA, rptd. 0.060 

u-239/40 Nt ct smol 90.8 
bu-239/40 Rslt,calc 1.26 
bu-239/40 Rslt,rotd 1.27 

DPM, blank 239 0.020 
bu-239/40 MDA, calc 0.046 
bu-239/40 MDA, rotd 0.049 

LK3629.WK1 22-Mar-95, Page 1 
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