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Lockheed Environmental System~ & rechnologies Co. 
Lock.heed Analytical Services 
975 Kelly Johnson Drive Las Vegas. Nevada 89 119-3705 
Telephone 702-36 1-0220 800-582-7605 Facsimile 702-361 -8 146 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
P.O. Box 969 
1022 Lee Boulevard 
Richland, WA 99352 

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

LOCKHEED 

November 6 , 1996 

L8060 
Q400000-8 
896-194 
0928596A 
401 
LK8060 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 28 September 1 996. 

The temperatures of the two coolers upon receipt were 2 and 3 ° C. Sample containers 
received agree with the chain-of-custody documentation. All 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 Mary Wolf at (702) 
361-3955 ext. 311 . 

"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, 

{Y\~~-WQ~ 
Mary K. Wolf 
Client Services Representative 

A2LA , ISO/IEC Guide 25 , Section 13 .2: The following resullS relate only 10 those samples tested . This repon shall not be reproduced except in full , without;l.jeo O 3 
written approval of LAS . U 



Lockheed Analytical Services Log-in No.: L8060 
Quotation No.: Q400000-B 

SAF: 896-1 94 
Document File No.: 0928596A 

BHI Document File No.: 401 
SDG No.: LK8060 

Page No.: 1 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

WATER 

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), and duplicate sample(s). 

Preparation and Analysis Requirements 

All samples were received on September 28, 1996. The samples were logged in as 
L8060 and were prepared and analyzed in batch 928 bh T for total metals. The 
samples were analyzed by Method 7000 Furnace Metals for arsenic, selenium, 
thallium, lead, and antimony, Method 7470 Mercury and Method 6010 ICP Metals for 
all other analytes. 

Holding Time Requirements 

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

Method Blanks 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Quality Control were within acceptance limits. 

Shellee McGrath 
Prepared By 

November 6, 1996 
Date 
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Lockheed Analytical Services Log-in No.: L8060 
Quotation No.: Q400000-B 

SAF: 896-194 
Document File No. : 0928596A 

BHI Document File No.: 401 
SDG No.: LK8060 

Page No.: 2 

CASE NARRATIVE 
ORGANIC ANALYSES 

Analytical Method 8240 

Analytical Batch 100296-8260-£1 

NOTE: Client sample B0JDW9 (L8060-7) was the native sample used for the Matrix 
Spike (42200MS) and Matrix Spike Duplicate (42200MSD). 

The 42200MS, 42200MSD, and Laboratory Control Sample (42200LCS) 
contained several compounds in addition to the five (5) required spike 
compounds. 

The samples were analyzed within the required holding time on October 2, 1996. All 
associated tunes, initial and continuing calibrations met criteria. There were no target 
compounds detected in the Method Blank (42200MB). Surrogate recoveries were within QC 
limits. Compound recoveries were within QC limits in the 42200MS, 42200MSD, and 
42200LCS. The Relative Percent Differences (RPDs) between the 42200MS and 42200MSD 
recoveries were within QC limits. All samples met internal standard area counts and retention 
times method criteria. 

Prepared By 
Patricia Lonergan 

November 6, 1996 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Oct 01 1996, 01:19 pm 

Login Number: L8060 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 

Project: BECHTEL-HANFORD Bechtel Hanford Project 

L8060-l.. BOJDW7 ./ 
temp 2,3; OLD ID# L8049-1 
Location: 157 
Water 1 S SCREENING 

L8060-2 · BOJDW7 
temp 2,3; OLD ID# L8049-4 
Location: RFG18-51A3 
Water 1 S 8240 VOLATILES ✓ 

L8060-3 BOJDW7 
temp 2,3; OLD ID# L8049-5 
Location: RFG18-51A3 

L8060-4. BOJDW7 
temp 2,3; OLD ID# L8049-6 

. --Location: RFG18-51A3 

L8060-5 BOJDW7 
temp 2,3; OLD ID# L8049-7 
Location: RFG18-51A3 

L8060-6 BOJDW7 
temp 2,3; OLD ID# L8049-8 
Location: RFG18-51A3 

L8060-7 ··· BoJDW9 
temp 2,3; OLD ID# L8049-9 
Location: RFG18-51A3 
Water 1 S 8240 VOLATILES 

L8060-8 B0JDW9 
temp 2,3; OLD ID# L8049-10 
Location: RFG18-51A3 

L8060-9 .. .. BOJDW9 
temp 2,3; OLD ID# L8049-11 
Location: RFG18-51A3 

L8060-10 BOJDW9 
temp 2,3; OLD ID# L8049-12 
Location: RFG18-51A3 

26-SEP-96 28-SEP-96 

Hold:25-MAR-97 

26-SEP-96 28-SEP-96 

Hold:10-0CT-96 

26-SEP-96 28-SEP-96 

26-SEP-96 28-SEP-96 

26-SEP-96 28-SEP-96 

26-SEP-96 28-SEP-96 

✓ 26-SEP-96 28-SEP-96 

Hold:lO-OCT-96 

26~SEP-96 28-SEP-96 

26-SEP-96 28-SEP-96 

26-SEP-96 28-SEP-96 

Page 1 

12-NOV-9£ 

12-NOV-9f 

12-NOV-9 < 

12-NOV-91 

12-NOV-9 , 

12-NOV-9 , 

12-NOV-9 • 

12-NOV-9 

12-NOV-9 

12-NOV-9 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl} 

Oct 01 1996, 01:19 pm 

Login Number: L8060 
Account: 596 Bechtel Hanford, Inc. * Richland, WA 

Project: BECHTEL-HANFORD Bechtel Hanford Project 

L8060-11 . ··. BOJDW9 
temp 2,3; OLD ID# L8049-13 
Location: RFG18-51A3 

L8060-12 
temp 2,3; 
Location: 

.. BOJDW7 ✓ 
OLD .iD# L8049-19, ICP+Tn,~~ 
RFG02-28B 

. L.'26-SEP-96 28-SEP-96 

Water 
Water 
Water 

1 S 6010 ICP METALS 
1 S 7000 FURNACE METALS 
1 S 7470 MERCURY 

Hold:25-MAR-97 
Hold:25-MAR-97 
Hold:24-0CT-96 

L8060-l3 BOJDWS .,,,,. . 26-SEP-96 . 2s·-sEP-96 
temp 2,3; OLD ID# L8049-20, ICP+Tn,Pb 
Location: RFG02-28B 
Water l S 6010 ICP METALS Hold:25-MAR-97 
Water 1 S 7000 FURNACE METALS Hold:25-MAR-97 
Water 1 S 74 70 MERCURY - .Hold: 24-0CT-96 

L8060-14 
Location: 
Water 
Water 
Water 
Water 

REPORT TYPE ... ,.;:., .. ,\ .. :;:;/.:.iQ-:SEP~9.6 . ~$-SEP-96 

1 S EDD - DISK DEL. 
1 S GCMS2 
1 S INORG TYPE 2 RPT 
1 S WOLF 

Page 2 

signature: 
··.·.·•.~xfj 

12-NOV-9 , 

12-NOV-9 

12-NOV-9 

12-NOV-9 

Date: ':( /{)? ~i, ct l,, 0 0 1 0 

o9~8S9b 4 



Bechtel Hanford 

:oUector 
Al Rizzo/ Bob Fahlbcrg 

'rojKt Dnli:n11tlon 
ERDF Routine Oroundwa1cr Monitoring 

Cf' ( .'hfft No, 

u 

1•oss1eu: SAMl'U: 11 ,\l.,\IU)S/l{E~l ,\IU.:s 
Unknown 

,;ptt1a1 IIUMIUnz 11ml/or Stol"ll&e 
Cool to 4C 

Sampl~ 1'0. 

BOJDW7 

B0JDW8 

BOJDW9 

SAMPLE ANAL \'SIS 

Water 

Water 

Water 

CHAIN OF CUSTODY/SAMPLE ~NALYSIS REQUES~ 

Sampllni: Loc-adoa 
200 Wat 

t ·i.-w 1 .. , ....... N 

Pnwrntloll 

Tyr orc-1.i-r 

Ne. orC~r(t) 

Volume 

Sample Time 

Telt-pa.-No. 
372-9176 

IINOJ IO pll -<J 

p p 

IL 20ml 

Sec •nn (I)., Acln-.ryS... 
Sp<aol 

~ -

HNO)IOpH Cuul «: 
<1 

.0 p 

40ml 2~0ml 

TooolU.-- .u..i.n,,y. 
)10 I 

PECW. IN8TRUCTION& 
None 

ProjfflC~ 
Kocmcr,CC 

SAF No. 
896-194 

IU~iopH 
<1 Cool«: 

.c;.• 

~ 

TOX - 90ll0 

Cool«: 

p 

~ 

IC--
)00.0 

(Clllarido. 
n.arillo. 
W...) 

Cool«: 

p 

500,nl 

TDS - 100.1 

. ' ,':f'j,'-w,,. """•~ ,,·,c~~ l,;;.,./ . 'tr. S 
• ~,' ~ t ,,: 6';..,,._ :.: .·.l,i 

94-1 ..... l ol . J 

HJ~"1rll , - HNO)topH 
<1 Coul -IC <1 

p p p 

l 

)OJml SOOIIII IL 

N()l,};l)J . c--.1• G,-A!pM. 
)Hl c;,a.a.; 

J..i.-

·-.,.~ -- - • ~ ~-.. ~., 
~ ., : · ··-

Matrix. 

I .... 
...... ~~-lil':'"1q1-,_,-:-.':'"ll4.-:-::-----------=--:::---~~L-,~"'"-_':'";"~9y::----------o.wri::--~-----4 (I) ICP Molall -601QA (TAL). ICP Mdall-6010A(SW-M) (a.-1. Tm); Anmic- 1060-(FM). II -----10 -... 

LABORATORY Rn:crwdBy 
SECI'ION 

FTNAT . <;& M'Pl 17 n,..,,.,._,, M 

o..rr-

o..rr-

Sdmioa-7140-(FM) 

c_ 

IL 
w 
0 
A 
OS 
DL 
r 
WI 
L 
V 
X 

- 111141a _ ..,_ 
- 01 - ,.. 
• DNa-
-~~ 
- n... - ..... ...... -v....-
- a.. 
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Bechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 896-19,&-I 
,. J ol J 

:'olltttor / {. // c-,-,c-1ae1 TtkpliloMNe. ProjK1 Coo...._or Data T1&111anMIM 
Al Rizzo/ Bob Fahllxrg '<:. / qi)/} ~Ford 372-9176 Kocnw-,CC •, Days 

t'rnjC'd Dnla:naclnn ~ s.mpUac lonlloll SAt' No. 
ERDF Routi~ GrnunJwAlcr Monilnring 200 Wttt 896-194 

lcr Chnl Nn. b ~ _ J / c) flrW locllook No. Mrtllo4 of Slli,-nl 

&o//'i-7 Er-/_ .,,.. f"?U C, F11d1/wl 
-;hlppt'ol To 4 ur.at .. l'n,l'f'r1! Nu. lltU ort.a,Un&fAlr BIU No. 

f 

Lockhttd /1/qC,,,-O-D ~ I Y-(0 ,,;rn lr-?Xl. ~ 
POSSIBLE SAt.11'1.E IIAL\RDSIRt:MARKS IK'llOpH<l - HCIIO pH <l 

Unknown Prrwrv•cl- Cool~ 

T:r,r o(Coota&Mr 
p p oG,• 

No. ofCoata1Mr{1) 
4 4 ~ 

Spttlal ll11ndUnc and/or Slor• a:r \'oham~ 
IL IL ~ 

Coolto-lC 

T«I-" -•lt VOA-tH0A 
(TCL) 

I SAMl'I.E AN,\I.YSIS 

S•"'f''• :-,. .. ~ 1 .. , •• , • '••H1 •t,• I •.1IC S .uupk l mt< . ~;~-·~·"a -,~t.~~1 -. :,,s:• . ,i :'-i:- · '"":'• ' ·.-.t~I . ri~ :~:~--i/ . -~ :i :~ }' .. ... '-, -...... . 
, .. 

' • •"! "· '';. •,. ~ ... .. ,.,· 
I._.._.,.._ .... , .. c, hr. /q-

• · , ,/2~.A:.. -I -
1 .... .- .-. ..... - .. i<-r"'/Jc;./Q" I 

BOJDW9 Water ~/J.~/C,r_. ('770 Xv ..... 
/!,o1DVf7 U./ ~/J.c./5c:.. (~70 X' v' 

\) 
SPECIAL INSTRUCTIONS M.anx• 

~ CHAIN OF POSSESSION Sip/Pit.IN- Neat 
~ ' •lei 

~- r ,:_A_ lk .l/a,/7, q/21/2i 
R •I--.. 

~ 
~By Oolrlrac so - SoW 

SL - a.. (J1 " -.,_ 
~liaquialledB'f#f I I Do&dT .... IR.ec.iwdBy o.wr ... 0 - QI 

~ A .,.. 
~ DI -o.- .... 

Rel~By Do&e/T- R.eooiwdBy o.wr- DL •0.-U.,.. 

),. C') 
T -.,_ 
W1 -... r iRel.mquaabcdBy 0 Dolc/Tm,c ~By o.wr ... ,. -i...,. 

;-- V -v..-.. -. ,--....._ X -~ 
1..ABORATOR\' rc«IV.dBy~-! ~ ) c:~ Tille Ooldl'-

SECJ"ION _ , (/,. 
\ ., / ] ~ /f-) (.(.., r rr>liu;., •,: ."l~ ' ,,; '7: 0 ,-, 

- ,, 
"' -
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. Lockheed Analytical Services 
Sample Receiving Checklist 
Cliaic Name: ~~i - I~~,.,( 
COOLER CONDmON UPON RECEIPT 

Tcmpcra.turo of cooler upon receipt: 

temperature of temp. blank upon receipt: 

clUCody eeala i.ntad 

chain of custody prcacnt 

blue ice (or oquiv.) prcecm/frozai 

rad ,urvcy completed 

SAMPLE CONDmON UPON RECEIPT 

all boctlu labdod 

samplca intact 

proper cootaincr uaod for aamplo typo 

aample volume sufficient for analysis 

proper pres. indicalcd on the COC 

VOA', conuin hudspace 

arc aamplca bi-phuic (if ao , i.ndic&lc aamplc ID'S) : 

MISCELLANEOUS ITEMS 

samplca with abort holding timu 

samples co subconuact 

ADDmONAL COMMENTSIDISCREP ANCIES 

for l~l' c.l. ,J,·Gc.-r, +-
~ 

bl,~ h,- , ..... _ - ... 1...J., If. 
..., I 

A 

Complctod by / dale: fr-I./'- "P'--U 

Sent co the diem (datclwtiall) : 

"-' . -- .. Wo•-~ ., .... ,..._ 

L~vO 
I 

Job No. Coolc::z- ID: 

'--{ 0 (__ 
{&.__~~ b~ ,k 1<._f(,.. 

YA No • Commaita/Dl.lcrq>ucic, 

y 
y 
X 
,).-

YA No . ~ 
V 
',(" 
)( 

y 
)<" 

r 
~ 1..--

I 

\ 

I 

YA . No • Commmtl/Dlacrcpucic.a 

y: 

)< 

.Jkt:tF _, __{ .o-Jt~ I. --I h ~ r.c... •{u-,~ 

k--t-... IO•, - 1-C.,. 

10-, -'7~ 
• • Client' a signature upon receipt: 

• ···~ ... l'OUipl __ ,.... ___ 
• •-~ - rM ~»I'•~ CSR (70'1) '61 · '146 -

0 -w 
vMc;inn ? () f11 /11 /Q4' 

Page of 

. 

' 

r"'- ........ dc-.r- ~ ,-t......r-



LOCKHEED MARTIN 

Sample Login 
Login Review Checklist 

Lot Number l ~(,o 

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checldist to CDS\. 

that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checldi 
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 arc the COC (or equivalent) 
the login COC report, the sample summary report, the sample receiving chccldist, and the login quotation. Before beginning 
review, ensure that these five components are available. Jobs with sin1le component samples, the sample summary report may 
be omitted. 

SAMPLE SUMMARY REPORT YES. NO ~ CommPnt 

l. Are all sample ID' s correct? ✓L 

2. Are all samples present? -✓ 1-
3. Are all matrices indicated correctly? ; 1_ 
4. Are all analyses on the COC logged in for the ✓ 1 appropriate samples? -
5. Are all analyses logged in for the correct container? v L 
6. Are samples logged in according to LAS batching 

✓~ procedures? 

LOGIN CHAIN Qf CUSTODY YES. &! ~ CommPpt 

l. Are the collect, receive, and due dates correct 
✓ x for every sample? 

2. Have all appropriate comments been indicated in 
/j_ the comment section? 

SAMPLE RECEIVING CHECKLIST YES. &! ~ Comment 

l. Are all discrepancies between the COC and the login 
noted (if applicable)? ~ 

~» \0·1-'tb 

0014 

\N\cVW\ fu-}Jl roUr.0 
sccondarym'ic¥v7ipature dale 

9 4 7 
primary review signature date 

or.:2.?596'4-



BOJDW7 -

BOJDW8 -

BOJDW9 -
,J 

REPORT TYPE 

Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (su02)' 

Bechtel Hanford, Inc.* Richland, WA 

L8060-l Water 
L8060-2 Water 
L8060-12 Water 
L8060-12 Water 
L8060-12 Water 

L8060-13 Water 
L8060-13 Water 
L8060-13 Water 

L8060-7 Water 

L8060-14 Water 
L8060-14 Water 
L8060-14 Water 
L8060-14 Water 

SCREENING -
8240 VOLATILES 
6010 ICP METALS 
7000 FURNACE ME" 
7470 MERCURY -
6010 ICP METALS 
7000 FURNACE ME 
7 4 70 MERCURY · -
8240 VOLATILES 

EDD - DISK DEL. 
GCMS2 ,,.-
INORG TYPE 2 RP 
WOLF -

0015 
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.£ 

t 
V 
r, 

Bechtel Hanford 

Collector 
/ ,k -Al Rizzo/ Bob Fahlbcrg • (/ .::,J/J

Pro�ct Dnlcnallon I. 

ERDF RoutiM Groundwater �fonitoring
Ice Clint No. 

f:/..-')./U 
.shipped To

Lockheed 
POSSIBLE SAMPLE 11.-\ZAKDS/KEMAKKS 

Unknown 

Spttial HandUnc and/or Sconce 
Cool &o4C 

SAMPLE ANAL \'SIS

L 80/oO 

CHAIN OF CUSTODY/SAMPL� ANALYSIS REQUEsilG-1ft toJ �96-194-8 .,.

Cum,-y COIUd TdepbooeNo.
Bruce Ford 372-9176 

Sampllnc Locadoa 
200 Wd.t 

t"l�W Locbooli
rt - Fl_- tJoit

Offslae P�ny No. 
11/C1&-n -o, i'1- IO 

HNOJ1o>pll Nono 
Prrwrvadoa <1 

Type olCoecallwr p p 

No. ofCOlllalaer(a) I I 

\'oil!DW 
IL 20ml 

Sec •=in (IJSI Acll\11Y Sea 

-

HN031DpH c,.,t«: 

<1 

aG p 

I I 

� 2Slml

Tooallnlourn AILo,l.n.ry-
310 I 

Projttt Coo...u.alor Da&a T IUIUIJ'OUIIII 

Kocmcr.CC 4SDa� 

SAF No. 
896-194 

Mtlb/4pmmt 

rr:- e/� r F >c. o/,P:;, �
BW or l..Mllin&f Afr Bill No. ' 

2 n 163'2 �,:., 
H2S04iopH Cool«: Cool«: Hl�IDpH Nani 
<JCool«: <2 Cool«: 

aGs• p p p p 

I I I I I 

SOOml � 50lal SOOml S<nnl 

TOX,9010 ICAnlom· TDS-160.1 N()l,�()j- c..-.14 
JOOO 3Ul 

(CWaado. 

_, 

1 a(. z 

I 

HN031DpH 
<2 

p 

2 

IL 

I 

0,,-Alpba; 
an.am; 

· Talll ....... 

Samplcl\:o. �llllrix • Sample Dalc SampkTime t' ,. ":�,,t�t�-��{i, t,i>.� 4,,-,; ·-t·:'-- k· �f�l:·��-:-} �-.. ;,:,,. ... _�·;�
.. ·';;/;,;,,/,"

i<
--·?."�-� • .,.,,,.. �-'!i 

BOJDW7 Water '7 /J0/9e-� {7 17rJ 
BOJDW8 Water 7/lc/'tr-, /770 
BOJDW9 Water 

CIIAIN OF POSSESSION SlplPrWN._

- · · ay Dlldfimc LcJtC. 
J4. ; JL,,.A_. /,t.__T,�,_1,1 �_/27/'� -
-

Byf, ' . DolclJ'ime 

.. By Doac/Time . 
0 

�lmqlllabod By -
DIie/Time ,._ 

O') l 1------------
LABORATORY �By 

lf fl SECTION \

"'--'--'By 

Ra,ciw,dBy 

a-i-'By 

�By 

} .. _;.-l<,_..-J 
FINAL SAMPLE Dispcul Mo;d,od 

- -

l"ll<:P(l<:fTlOIII 

.K 
� 

Dlldl'imc 

Doac/Timc 

Dok/Tialc 

Oilc/Tm

.. 
Tide 

_\ v" �- _,.,L. ,-7 
/" 

/ t 
I

I 

SPECIAL INSTRUCTIONS MaariJI. 

Nome Ii •Sall 
SE -a.... (I) IC' Mdab • 6010A (T AL); ra> Mdala • 6010A (SW-146) II.ad. Tat; Ancaic • '1060-(FM); so - ...Selenium· 7140 • (FM) IL ....... 
-·-

0 - Oi 
A - ,..
DI - .......

DL -......
T - ,__ 
"'1 - .... 
L .... 
V .y .....
X -a.a

Dlldf"-
(__, � ( -r ,//,°,•,, {l,Jfj 5'/ / 9, ,:/n 

O.-By 

- - --

Cllilc/fim

I 

I 

I 



Bechtel Hanford CHAIN OF CUSTODY/SAMPL~ ANALYSIS REQUEST B96-194-8 i. 2 o( . 2 ,. 

Collector / (:ompaay Conblct TdtpboM No. Project Coordinator Data T unuarouM 
Al Rizzo/ Bob f ahlberg k . II' q I) j'} Brue,: for-d 372-9176 Koerner.CC 45 Days 

Proje<1 Desic:natlon 
~ 

Sa.mplin& Loc-.. tioa SAF No. 
ERDF Routine Groundwaler ~lonitoring 200 West 896-194 

kt Cbest No. b ~- ) / {) Fkkl Loc:book f\io. Metho4 of Shipment 

CA.o//?1/7 
: 

Er-L-f";Jv..:, ftd1J~( 
Shipped To ~ffslte Property No. BW ofl.adinc:/Alr BW No. I 

Lockh.:ed i I/CJ c,.., _ 0 - 1·) ..., ; y - '0 ;27? l1--?J;l.. ~ 
POSSIBLE SAMPLE HAZARDS/REMARKS HOIOpH <.2 None HCI IO pH <2 

UnL:no,-n Presen·ation Cool -IC 

Type of Container 
p p .Gs• 

No. ofConlainer(s) 
-I -I s 

Special 11..ndlinc: and/or Stoner Volume 
IL IL 40ml 

Cool to-IC 

T ocbnawm-99 Jodanc-129 VOA - Kl -lOA 
(TCL) 

SAMPLE ANAL \'SIS 

~~1 111•• .. ,1~"". ',n,1 1 .. - I blc S .uupl.: I 1111.: . ; . . ~;,.~, ,': . ., ~ ·>.~ ~ ·-c ~ !: \.ffl "t,..1/.· #1/3/,;,'.;.•: ; 1 · 1 , .• . _,, _ •. . ~ , ·+. .,,, . . ' • ::r. . ·,; :;:_;; ~~i.~;jl,:;kw~~~~i¾~;,.,/4 :~j: · ,.-:lr-
• : ..... ~ . ., ~-" . "' 7 • . • ....... , . 

.., ____ , 
··-- .;., l• c 1. - · 

'r · t 7 /2 c.,,-<:.,-r , V I -
J · r...,/J.J.::, f--- ·- -~ -

c--;/J.C?/C,e-. i}}O 
I x B0JOW9 Waler 

e,o 1nll/7 l{j ~/}C/5<.:.. {710 )( 

. 

SPECIAL INSTRUCTIONS M.anx• 
CHAIN OF POSSESSION Slp/PrlMN- None s - Soi 

S£ •Sedii.-
D Rv /2 Doldrm>C ~~ iR,eccivcd By Doadf" .... so - Said 

lti~ ()~--A-
1k .71~/I, q,/26! SL •a,.tp 

'ill -..,_ - . ·10~, r ' ' Ooldl'imc RccciwdBy Dou/Time 0 - Oil 
A -,.;. 
OS - ~Solidi ..,_,. ·-• By Dll.c/Timc .Ra:avedBy Doadf"m>C DL -~uquia 

0 T - n-. 
WI - ....... 

llclinqwshcd By - Oek/Timc R«ciwdBy Doadf"m>C L •liquid 
~ V .y...,_.. 
-.J {-.........__,_ X -c-. 

LABORATORY Rcur,edBY ! ~ ) .------ Tide (L 
f T,)liu ~ 

Doldrm>C 
SECTION ~.,., .Vr ' /) ~ ,... _/J..) l,- r;: ...... ~. --:,; t?: u d , 

- FINAL SAMPLE OupoNl'Mdhoa -
,,... - , 

[)ppoeedBy Do&dl'imc ...... , .. ..... , ,... . ..,.... ,.... .,. I 



, 

02828~ 

EnvirQnmental £'RC 
Restoration -ream 
Contractor I t 

Job No. 22192 ..,_._._ ~o 
00f1 MIA 

Interoffice Memorandum 
OU. NIA 
TD NIA 
DAI MIA 
...... c.. .. 

W. S. Thompson Nl-28 DA'IZ& February 29, 1996 
G. C. Hcnckcl H4-80 

COl'IU& K. A. Smith X0-23 nOMa S.LDeM=QJ) 
T. L. Lafreniere X0-23 Radiological Con 
D. E. Gergely X0-23 TI--05/373-1913 

SUBJECT: Total Activities ror Off-Site Shipments of Groundwater Samples to NRC Licensed 
Laboratories 

There is no need to pcrfonn total activities prior to offsite shipment to NRC licensed labs of 
samples taken from ground water wells located on _~e Hanford Site. 

All wells reviewed to date for radiological content have shown no well with a total activity in 
excess of 2,000,000 pCi/1 (2,000 pCi/gm), the Department Of Transportation limit for radioactive 
material. The highest activity in any known well is 1.56 X 1()6 pCi/1 HJ. 

While this does not constirute any release from radiological controls for worker protection; it does 
allow samples to be shipped based on historical laboratory data and save the expense of doing 
radiochemical analysis. 

A copy of the most recent analytical data should be provided to the NRC licensed laboratory with 
the samples being shipped or if no data is available for new wells, the most recent data from adjacent 
wells. 

0018 
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SAMPLE CHECK-IN LIST 

WHC-SOW:-93-0003 
Revision 4 

Date/Time Received: '.; -J 8- z:6 / 7: 1 o 
I I 

SDGI: r4 ,d _ __,.., --'------
SAF 1: 696 '-I? t/ Jr?1{, -if/ 

7 
Work Order Number: _ _,,,.,n......,._,, .... q-1'------

Shipping Container ID: fK -J ?, Chain of Custody ff96 '/9't'.-~:S9 
1. Custody Seals on shipping co_ntainer intact? Yes [.>-.) No [ ] 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Custody Seals dated and signed? Yes [X] No [ ] 

Sample temperature JD -----------------
Ver mi cul it e /packing materials 1s 

Each sample is in a plastic bag? 

Sample holding times exceeded? 

Wet [ ] Dry [>] 

Yes (,\:1 No [ ] 

Yes [x] No . [ ] 

Samples · have: 
tape 

~custody seals 
- hazard labels 

==appropriate sample labels 

Samples are: 
~in good condition 
__ broken . 

leaking 
---have air bubbles 

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

Yes[)J No [ ] 

Notes: ---------------------------=----

.2) \ 
Sample Custod1an/laboratory: / 4l!f,d " / .;, ,)L;,<J, Date: 9- -}.f- C?r; r i f-

Telephoned To: /// /4 On _____ By _______ _ 

33 
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WHC-SOW:-93-0003 
Revision 4 

SAMPLE CHECK-IN LIST 

SOGI: Date/Time Received: 7-;:)$- 26 / :z: .- 4~ 
7 ---------

Work Order Number: ,KJ ,,4. SAF I: ~ 96· .... tf:/ 
Shipping Container ID: ~-,);C Chain of Custody I R96 -/ ~;. ~R: 
1. Custody Seals on shipping co_ntainer intact? Yes [)(J No [ ] 

2. Custody Seals dated and signed? Yes [X] No [ ) 
Jf 3. Sample temperature ____ 5_......., _______ _ 

4. Vermiculite/packing materials is Wet [ ) Dry [~] 

5. Each sample 1s in a plastic bag? Yes [xJ No [ ] 

6. Sample holding times exceeded? Yes [ ) No [~ 

7. Samples · have: 
tape - hazard labels 

-x:-custody seals __ appropriate sample labels 

8. Samples are: 
__Lin good condition __ ,leaking 
_broken . __ have air bubbles 

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

Yes()(] No [ ] 

Notes: _______________________ ___,;_ __ 

Sample Custodhn/Laboratory:
1
~ ;>, ,,,

7
Lec 

Telephoned To: e7 1,d; On _____ By _______ _ 

33 
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I.OCllllEED MAR Tl N. 

Sample Login 
Login Review Checklist 

Lot Number J::. Bu 41 f 
The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensu 
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review bas occurred. lb.is checkli! 
should be affixed to each login package prior to distribution. 

For effective lorin 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 SUMI\1AR,Y REPORT YES ~ ~ Comment 

l. Are all sample ID' s correct? ..L 

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

.K. appropriate samples? 

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

4 procedures? 

LOGIN CHAIN Qf' CUSTODY YES ~ ~ CommPnt 

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

2. Have all appropriate comments been indicated in 
the comment section? 4 

SAMPLE RECEIVING CHECKLIST YES ~ ~ Comment 

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

kdc;;d,1 
f p°'"nmary review signature secondary review signature 

0021 
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Lockheed AnaJyticaJ Services 
Sample Receiving Checklist 
Clic:at Name: As /fp/ I ,,..;:, , /J/l.r."J 
cooLER coNDmoN UPON lECEIPT 

1 " Tcmpcraturo of cooler upon rocoipt : -- c.. 

Job No. l_ f_j,y 9 

lcmpcraturc of temp. blank upoa rccdpt: -----Yea No 

cUIIOdyac.alalAlad X 
chain of custody prcacnt X 
blue ice (or oquiv.) prCICtlllfrozaa X 
rad survey compldcd 'J( 

SAMPLE CONDmON UPON RECEIPT 

Yea No 

all boulea labdod x 
umplcain&act y 
proper cc>flaincr uaod for -pl• typo ':>< 
umplc volume 1ufficicl1t for analysis X 
proper prea. indicalcd 011 tho COC y 
VOA'1 C0111aiA budspeu .)., 

arc aampl .. b~ (ii~ . .._.. ..p&e ID'S): - ' ~ 
/ · 

MISCELLANBOUS ITEMS 

Yea No 

aamplca with shon holding tima >< 
aamplea to 1ubcootiact .,.. , .A 

ADDmONAL COMMENTS/DISCREPANCIES 

,,-.7 - ~ 
Compld.od by / dato: //,, I /c I _./ _ ._,,, <y'- -J }'- 9 ,::--

~ '--

I I 

I Cooler ID: 

. ~ 

•eom ... .-aJD~ 

I 

i 

' . ~ 
,,.-,, ·,,- ~ ,L ,r-..;,,.- / ,,,./4.s, ~.1 P r 

/ 

Sail to the dimt (datc/~a): •• Clic:at' • aipablrc upoo rcccipt: 
\ 

, Haa: • - _, a., •ppropruk CEa o< ~ ~ . tli ... r, .. ,_., 
0 - , •• • ,_.. rr,i#&Jllu il,/onulJae Md ICllla na ~IO.a. 4fllllp_,. C5Jf {701) '61-IJ# 

...l..', 
'\,/ 0 
O'::: N 
v- N 

\ 
~ersion 2.0 (11/11/94) 

Page/ of/ 

""-, ,,-;, 

. 

' 
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. Lockheed Analytical Services 
Sample Receiving CheckJist 

// ,.../ ,/) ✓? I\ CJkal Name:: /)c,,., ,/1 ~ I -
-

COOLER CONDmON UPON RECEIPT 

Temperature of eooJer upon roceipt: 
·; cl 
.::-, l-

temperature o( temp. blank upoa rccdpt: ~ -

cUllodyaeal.waa 

chain of cullody preaait 

blue iu (or equiv.) prcac.ot/froua 

rad 1urvcy complc:kd 

SAMPLE CONDmON UPON RECEIPT 

all boalea labeled 

umplea Wad 

proper coitta.ioct uaod for amplo typo 

u.mplc volume sufficient for an&ly,is 

proper pru. indicakd on the COC 

VOA'• contain headspacc 
arc aamplu bi-phuic (if 10, indiutc w.mplc ID'S) : 

MISCELLANEOUS ITEMS 

YJDplca with short holding timca 

YJDplca to 1ubcoatract 

ADDmONAL COMMENTS/DISCREPANCIES 

/ / ,,.,r~ 
Complctod by / date: ...-,/ ~ ~ {/::- . ) ,- - £? 

/ , ,, , ,,.,. 

!.. y:__ !/ ;; I I 

Job No. I Coola ID: 

Yea No • eom ... -alI>iam:pucb 

t · 
X 

>-
K 

Yee No . ~ 
X 
.x 
x-
'X 
~ 

/7 · ,/ 

- --~ 
/ 

I 

Yee No • Com.mmata/I)~ 

V 
A ~. ---4 , 

'--;,> .-":>.P 1/, 

Scat to the clialC (d.lui.a.itiala) : •• Client'• lipature upon receipt: 

"-·•--•..,•-aa., .... ,..._ 111,1,1C>- ... IWOU#fl __ ,... ____ 
I • ~-"" ~ • .. w,i • iala all (102) '61-1146 

\ '----1 

N 
w 

~ , 
(:'Version 2.0 (11/11/94) 

Page /of / 

l"} ,,,r':! 

. 

' 
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!Client Sample ID: BOJDW7 

!Matrix : Water 

!Percent Solids: N/A 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 26-SEP-96 

!Date Received: 28-SEP-96 

Constituent Units Method Result MOL RDL Data Df lutfon Date LAS 
Qual Analyzed Batch ID 

ALUMINUM, TOTAL mg/l 6010 0.064 0.048 0.20 B 1 04·NOV· 96 42433 

BARIUM, TOTAL mg/l 6010 0.041 0.0080 0.20 B 1 04·NOV·96 42433 

BERYLLIUM, TOTAL mg/l 6010 < 0.0010 0.0010 0.0050 u 1 04·NOV·96 42433 

CADMIUM, TOTAL mg/l 6010 < 0.0030 0.0030 0.0050 u 1 04·NOV·96 42433 

CALCIUM, TOTAL mg/l 6010 44. 0.010 5.0 1 04·NOV·96 42433 

CHROMIUM, TOTAL mg/l 6010 0.018 0.0060 0.010 1 04·NOV·96 42433 

COBALT, TOTAL mg/l 6010 < 0.0040 0.0040 0.050 u 1 04·NOV·96 42433 

COPPER, TOTAL mg/l 6010 < 0.0060 0.0060 0.025 u 1 04·NOV·96 42433 

IRON, TOTAL mg/l 6010 0.085 0.0060 0.10 B 1 04·NOV·96 42433 

MAGNESIUM, TOTAL mg/l 6010 13. 0.062 5: tr - 1 04·NOV·96 42433 

MANGANESE, TOTAL mg/l 6010 0.0034 0.0010 0.015 B 1 04·NOV·96 42433 

NICKEL, TOTAL mg/l 6010 < 0.012 0.012 0.040 u 1 04·NOV·96 42433 

POTASSIUM, TOTAL mg/l 6010 5.5 1.4 5.0 1 05·NOV·96 42433 

SILVER, TOTAL mg/l 6010 < 0.0060 0.0060 0.010 u 1 04·NOV·96 42433 

SOOIUM, TOTAL mg/l 6010 22. 0.32 5.0 1 04·NOV·96 42433 

TIN, TOTAL mg/l 6010 0.023 0.015 0.20 B 1 04·NOV·96 42433 

VANADIUM, TOTAL mg/l 6010 0.025 0.0060 0.050 B 1 04·NOV·96 42433 

ZINC, TOTAL mg/I 6010 0.0093 0.0030 0.020 B 1 04·NOV·96 42433 

ANTIMONY, TOTAL mg/l 7041 < 0.0090 0.0090 0.060 u 1 05·NOV·96 42434 

ARSENIC, TOTAL mg/l 7060 < 0.0030 0.0030 0.010 u 1 28·0CT·96 42434 

LEAD, TOTAL mg/l 7421 < 0.0020 0.0020 0.0030 u 1 28·0CT·96 42434 

SELENIUM, TOTAL mg/l TT40 < 0.0030 0.0030 0.0050 u 1 01·NOV·96 42434 

THALLIUM, TOTAL mg/l 7840 < 0.0030 0.0030 0.010 u 1 01·NOV·96 42434 

MERCURY, TOTAL mg/l 7470 < 0.00020 0.00020 0.00020 u 1 24·0CT·96 42436 

LAS 
S8111)le ID 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 

L8060·12 
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!Client Sample ID: BOJDWS 

!Matrix: Water 

!Percent Solids: N/A 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 26-SEP-96 

!Date Received: 28-SEP-96 

Constituent Units Method Reaul t MDL RDL Data Of lutfon Date LAS 
Qual Analyzed Batch ID 

ALUMINUM, TOTAL mg/l 6010 0.058 0.048 0.20 B 1 04-NOV-96 42433 

BARIUM, TOTAL mg/l 6010 0.040 0.0080 0.20 B 1 04-NOV-96 42433 

BERYLLIUM, TOTAL mg/l 6010 < 0.0010 0.0010 0.0050 u 1 04-NOV-96 42433 

CADMIUM, TOTAL mg/l 6010 < 0.0030 0.0030 0.0050 u 1 04-NOV-96 42433 

CALCIUM, TOTAL mg/l 6010 43. 0.010 5.0 1 04·NOV·96 42433 

CHROMIUM, TOTAL mg/l 6010 0.020 0.0060 0.010 1 04-NOV-96 42433 

COBALT, TOTAL mg/l 6010 < 0.0040 0.0040 0.050 u 1 04-NOV-96 42433 

COPPER, TOTAL mg/l 6010 < 0.0060 0.0060 0.025 u 1 04-NOV-96 42433 

IRON, TOTAL mg/l 6010 0.060 0.0060 0.10 B 1 04-NOV-96 42433 

MAGNESIUM, TOTAL mg/l 6010 13. 0.062 5.0- ·- 1 04·NOV·96 42433 

MANGANESE, TOTAL mg/l 6010 0.0013 0.0010 0.015 B 1 04·NOV·96 42433 

NICKEL, TOTAL mg/l 6010 < 0.012 0.012 0.040 u 1 04-NOV-96 42433 

POTASSIUM, TOTAL mg/l 6010 5.3 1.4 5.0 1 05-NOV-96 42433 

SILVER, TOTAL mg/l 6010 < 0.0060 0.0060 0.010 u 1 04-NOV-96 42433 

SOOIUM, TOTAL mg/l 6010 21. 0.32 5.0 1 04-NOV-96 42433 

TIN, TOTAL mg/l 6010 0.029 0.015 0.20 B 1 04-NOV-96 42433 

VANADIUM, TOTAL mg/l 6010 0.026 0.0060 0.050 B 1 04·NOV·96 42433 

ZINC, TOTAL mg/l 6010 < 0.0030 0.0030 0.020 u 1 04·NOV·96 42433 

ANTIMONY, TOTAL mg/l 7041 < 0 .0090 0.0090 0.060 u 1 OS·NOV-96 42434 

ARSENIC, TOTAL mg/l 7060 0.0038 0.0030 0.010 B 1 28-0CT-96 42434 

LEAD, TOTAL mg/l 7421 < 0.0020 0.0020 0.0030 u 1 28-0CT-96 42434 

SELENIUM, TOTAL mg/l n4o < 0.0030 0.0030 0.0050 u 1 01-NOV-96 42434 

THALLIUM, TOTAL mg/l 7840 < 0.0030 0.0030 0.010 u 1 01-NOV-96 42434 

MERCURY, TOTAL mg/l 7470 < 0.00020 0.00020 0.00020 u 1 24-0CT-96 42436 

LAS 
S8111)le ID 

L8060· 13 

L8060· 13 

L8060· 13 

L8060·13 

L8060· 13 

L8060·13 

L8060· 13 

L8060·13 

L8060-13 

L8060· 13 

L8060·13 

L8060·13 

L8060· 13 

L8060· 13 

L8060-13 

L8060· 13 

L8060· 13 

L8060·13 

L8060·13 

L8060·13 

L8060·13 

L8060· 13 

L8060· 13 

L8060· 13 
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Constituent 

ALUMINUM, TOTAL 

BARIUM, TOTAL 

BERYLLIUM, TOTAL 

CADMIUM, TOTAL 

CALCIUM, TOTAL 

CHROMIUM, TOTAL 

COBALT, TOTAL 

COPPER, TOTAL 

!ROM, TOTAL 

MAGNESIUM, TOTAL 

~MGANESE, TOTAL 

NICKEL, TOTAL 

POTASSIUM, TOTAL 

SILVER, TOTAL 

SODIUM, TOTAL 

TIN, TOTAL 

VANADIUM, TOTAL 

ZINC, TOTAL 

LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Reagent Blank Analysis 

Units MOL ROL LAS Date Reagent 
Batch Analyzed Blank 

10 Result 

mg/l .048 .2 42433 04-NOV-96 0.075 

mg/l .008 .2 42433 04-NOV-96 < .008 

mg/l .001 .005 42433 04-NOV-96 < .001 

mg/l .003 .005 42433 04-NOV-96 < .003 

mg/l .01 5 42433 04-MOV-96 0.017 

mg/l .006 .01 42433 04-NOV-96 0.0062 

mg/l .004 .05 42433 04-NOV-96 < .004 

mg/l .006 .025 42433 04-NOV-96 < .006 

mg/l .006 . 1 42433 04-NOV-96 0.040 

mg/I .062 5 42433 04-NOV-96 < .062 
-mg/l .001 .015 -42433 04·NOV·96 < .001 

mg/l .012 .04 42433 04·MOV·96 < .012 

mg/l 1 .418 5 42433 05-NOV-96 < 1.418 

mg/l .006 .01 42433 04-MOV-96 < .006 

mg/I .317 5 42433 04-NOV-96 0.84 

mg/I .015 .2 42433 04-NOV-96 0.019 

mg/I .006 .05 42433 04-NOV-96 < .006 

mg/I .003 . 02 42433 04-NOV-96 < .003 

Data 
Quall ff er 

B 

B 

B 

B 

B 

B 
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Constituent 

ANTIMONY, TOTAL 

ARSENIC, TOTAL 

LEAD, TOTAL 

SELENIUM, TOTAL 

THALLIUM, TOTAL 

LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Reagent Blank Analysis 

Units MDL ROL LAS Date Reagent 
Batc:h Analyzed Blank 

10 Result 

mg/l . 009 .06 42434 OS·NOV-96 < .009 

mg/l .003 .01 . 42434 28·0CT·96 < .003 

mg/l .002 .003 42434 28·0CT·96 < .002 

mg/l .003 .005 42434 01·NOV·96 < .003 

mg/l .003 .01 42434 01·NOV· 96 < .003 

Data 
Qual iffer 
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Constituent 

MERCURY, TOTAL 

LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Reagent Blank Analysis 

Units MOL RDL 

mg/l .0002 .0002 

LAS 
Batch 

ID 

42436 

Date Reagent Data 
Analyzed Blank Qualifier 

Result 

24-0CT-96 < .0002 
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LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Duplicate Sample Analysis 

!Client Sample ID BOJDWB (DUP) 

Constituent Units LAS LAS Date S8111)le Duplicate Relative 
Batch S811l)le Analyzed Result Result Percent 

ID ID Difference 

ALUMINUM , TOTAL mg/l 42433 L8060-13 04-NOV-96 0.05811 0.1168 

BARIUM, TOTAL mg/l 42433 L8060-13 04-NOV-96 0.04017 0.04050 

BERYLLIUM, TOTAL mg/l 42433 L8060 - 13 04-NOV-96 < 0.0010 < 0.0010 b 

CADMIUM, TOTAL mg/l 42433 L8060-13 04-NOV-96 < 0.0030 < 0.0030 b 

CALCIUM, TOTAL mg/l 42433 L8060-13 04-NOV-96 43.34 44.47 3 

CHROMIUM, TOTAL mg/l 42433 L8060- 13 04-NOV-96 0.02049 0.01491 

COBALT, TOTAL mg/l 42433 L8060-13 04-NOV-96 < 0.0040 < 0.0040 b 

COPPER, TOTAL mg/l 42433 L8060-13 04-NOV-96 < 0.0060 < 0.0060 b 

IRON, TOTAL mg/l 42433 L8060-13 04 -NOV-96 0.06030 0.06829 

MAGNESIUM, TOTAL mg/l 42433 L8060-13 04-NOV-96 12.82 13.22 
- -MANGANESE, TOTAL mg/l 42433 L8060-13 04-NOV-96 0.001270 0.001350 

NICKEL, TOTAL mg/l 42433 L8060-13 04-NOV-96 < 0.012 < 0.012 b 

POTASSIUM, TOTAL mg/l 42433 L8060-13 05-NOV-96 5.264 5.412 

SILVER, TOTAL mg/l 42433 L8060-13 04-NOV-96 < 0.0060 < 0.0060 b 

SODIUM, TOTAL mg/l 42433 L8060-13 04-NOV-96 21.47 21.96 

TIN, TOTAL mg/l 42433 L8060-13 04 -NOV-96 0.02907 0.02428 

VANADIUM, TOTAL mg/l 42433 L8060-13 04-NOV-96 0.02583 0.02743 

ZINC, TOTAL mg/l 42433 L8060-13 04 - NOV -96 < 0.0030 0.004410 b 

ANTIMONY, TOTAL mg/l 42434 L8060-13 05-NOV-96 < 0.0090 < 0.0090 b 

ARSENIC, TOTAL mg/l 42434 L8060-13 28-0CT-96 0.003800 0.003100 

LEAD, TOTAL mg/l 42434 L8060-13 28-0CT-96 < 0.0020 < 0 . 0020 b 

SELENIUM, TOTAL mg/l 42434 L8060-13 01-NOV-96 < 0.0030 < 0. 0030 b 

THALLIUM, TOTAL mg/l 42434 L8060-13 01-NOV-96 < 0.0030 < 0.0030 b 

Control Data 
Limit Qual !fier 

0.20 

0.20 

0.010 

0.10 

5.0 

0.015 

5.0 

5.0 

0.20 

0.050 

0.010 

0030 



LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Duplicate Sample ·Analysis 

!Client Sample ID BOJDW7 (DUP) 

Constituent Units LAS LAS Date S~le Duplicate Relative 
Batch Saq:,le Analyzed Result Result Percent 

ID ID Difference 

MERCURY, TOTAL rng/l 42436 L8060· 12 24-0CT-96 < 0.00020 < 0.00020 b 

Control Data 
Limit Qualifier 

0031 
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LOCKHEED ANALYTICAL SERVICES 

GC/MS FOR VOLATILE ORGANICS 
8240 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

BOJDW7 
26-SEP-96-
02-0CT-96
Water

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

=: '.•'.-'. :::f::t�:.::::.:::::.:. ·::::;: ·:::•=:::=:::f\t=r:r:t>:r·:·:·: ::::=:/::::::\::::::•::t{l:>(\:): •:·=•: :·:-:•::-: :·• .· •
. · ... ::'�6=�::·••·· 

w.: .. 

Chloromethane 74-87-3
Vinyl Chloride 75-01-4

Bromomethane 74-83-9

Chloroethane 75-00-3
Trichlorofluoromethane 75-69-4

Acetone 67-64-1

1,1-Dichloroethene 75-35-4
.C4rbon Disulfide 75-15-0
Methylene Chloride 75-09-2
trans-1,2-Dichloroethene 156-60-5
Vinyl Acetate 108-05-4
1,1-Dichloroethane 75-34-3
2-Butanone 78-93-3
cis-1,2-Dichloroethene 156-59-2
Chloroform 67-66-3
1,1,1-Trichloroethane 71-55-6
Carbon tetrachloride 56-23-5
1,2-Dichloroethane 107-06-2
Benzene 71-43-2
Trichloroethane 79-01-6
1,2-Dichloropropane 78-87-5
Bromodichloromethane 75-27-4
2-Chloroethylvinylether 110-75-8
4-Methyl-2-Pentanone 108-10-1
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3

trans-1,3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6
1,1,2-Trichloroethane 79-00-5
Tetrachloroethene 127-18-4
Dibromochloromethane 124-48-l

Chlorobenzene 108-90-7
Ethylbenzene 100-41-4
m,p-Xylene 136777-61-2 
a-Xylene 95-47-6 

Styrene 100-42-5
Bromoform 75-25-2
1,1,2,2-Tetrachloroethane 79-34-5
1,3-Dichlorobenzene 541-73-1
l,4-Dichlorobenzene 106-46-7
1,2-Dichlorobenzene 95-50-1

LAL Sample ID: 
.Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

95\ 84-122
103\ 87-117

105\ 83-118

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
4.1 10. 

<5.0 5.0 

·c-5 ;0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 

3.4 10. 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
1.6 5.0 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<.20. 20. 

2.3 10. 
<5.0 5.0 
<5.0 5.0 

<5.0 5.0 
3.0 10. 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

<5.0 5.0 

<5.0 5.0 

<5.0 5.0 

<5.0 5.0 

<5.0 5.0 

<5.0 5.0 

1.4 5.0 

<5.0 5.0 

<5.0 5.0 

<5.0 5.0 

LJSlSSSTANDARD Page l 

L8060-2 

28-SEP-96
l
100296-8260-El
1.00

J 

J 

J 

J 

J 

J 

0039 



~ 
LOCKHEED ANALYTICAL SERVICES 
GC/MS FOR VOLATILE ORGANICS 
8240 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

B0JDW9 
26-SEP-96 
02-OCT-96 
Water 

Toluene-de 
Bromofluorobenzene 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acetone 
1,1-Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
trans-1,2 - Dichloroethene 
Vinyl Acetate 
1,1-Dichloroethane 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethylvinylether 
4-Methyl-2-Pentanone 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3-Dichloropropene 
2-Hexanone 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
a-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

LJ5185STANDARD 

74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
67-64-1 
75-35-4 
75-15-0 
75-09-2 

156-60-5 
108-05-4 

75-34-3 
78-93-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
71-43-2 
79-01-6 
78-87-5 
75-27-4 

110-75-8 
108-10-1 

10061-01-5 
108-88-3 

10061-02-6 
591-78-6 

79-00-5 
127-18-4 
124-48-1 
108-90-7 
100-41-4 

136777-61-2 
95-47-6 

100-42-5 
75-25-2 
79-34-5 

541-73-1 
106-46-7 
95-50-1 

LAL Sample ID: L8060-7 
Date Received: 28-SEP-96 
Analytical Dilution: 1 
Analytical Batch ID: 100296-8260-El 
Preparation Dilution: 1.00 

·.•, .. ·. ,• 

• R.BCOVERY . Limits 
95\ 84-122 

103\ 87-117 
105\ 83-118 

_. ;''ithcirCAL ·. · 
. RE~;,. : ·. QUANTITATION : LIMIT 
:·:· ug/L- , .. .. . \'·:,,~(:'"'''ug/L••••:: . 

<5.0 5.0 
<5.0 5.0 
<5 . 0 5.0 
<5.0 5 . 0 
<5 . 0 5.0 
<10. 10. 
<5.0 5 . 0 
~s.-0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10 . 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5 . 0 · 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5 . 0 5.0 
<20. 20. 
<10 . 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5 . 0 
<5.0 5.0 
<5.0 5.0 
<5 . 0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5 . 0 5.0 
<5 . 0 5.0 
<5.0 5.0 
<5.0 5.0 

DATA . 
QUALIFIER(s 

0040 
Page 1 



LOCKHEED ANALYTICAL SERVICES 
GC/MS FOR VOLATILB ORGANICS 

Client Sample ID: LAL Sample ID: 42200MB 
Date Collected: Date Received: N/A 
Date Analyzed: 

Method Blank 
N/A 
02-OCT-96 Analytical Dilution: 

Analytical Batch ·ID: 
Preparation Dilution: 

1 
100296-8260-El 
1.00 

I
, .... 

-·· .·:=:=:}:<}·:?::::;,::.~< ... -.-
})'t'':;:sORROGA.TE" : ·· ,,, =ucowaY:t :, ::: t:1itlt:~-,...... __ ~-""" 

l,2-Dichloroethane-d4 94\ 84-122 
Toluene-dB 103\ 87-117 Bromofluor_o_b_e_n_z_e_n_e _________ l_0_7_t ___ -t---8-3 ___ 1_1_8----1 

: ;: :···,,::::::=:} ·.::=:,.\ ... =··'/>· ,,.,.;::, ,.:: :=,:=:=-==::i,,,):, .:J,::L,,.,.::,.,, - ·=·=, .. _ .. . _ ,.,.,.P-RACT.ICAL . -
CA.S NO. ~ . ' RESULT. .· Q'O'ANTITATION LIMIT 

··ug/L-. - .. u.g/L 

Chloromethane 74-87-3 <5.0 5.0 
Vinyl Chloride 75-01-4 <5 . 0 5 . 0 
Bromomethane 74-83-9 <5.0 5 . 0 
Chloroethane 75-00-3 <5.0 5.0 
Trichlorofluoromethane 75-69-4 <5 . 0 5.0 
Acetone 67-64 - 1 <10. 10. 
1,1-Dichloroethene 75-35-4 <5.0 5.0 

. C~rbon Disulfide 75-15-0 ~ -:- 0 5.0 
Methylene Chloride 75-09-2 <5 . 0 5.0 
trans-1,2-Dichloroethene 156-60-5 <5.0 5.0 
Vinyl Acetate 108-05-4 <10. 10 . 
1,1-Dichloroethane 75-34-3 <5 . 0 5.0 
2-Butanone 78-93-3 <10. 10. 
cis - 1,2-Dichloroethene 156-59-2 <5.0 5.0 
Chloroform 67-66-3 <5.0 5.0 
1,1,1-Trichloroethane 71-55-6 <5 . 0 5.0 
Carbon tetrachloride 56-23-5 <5.0 5.0 
1,2-Dichloroethane 107-06-2 <5.0 5 . 0 
Benzene 71-43-2 <5.0 5 . 0 
Trichloroethane 79-01-6 <5.0 5.0 
1,2-Dichloropropane 78-87-5 <5.0 5.0 
Bromodichloromethane 75-27-4 <5.0 5 . 0 
2-Chloroethylvinylether 110-75-8 <20 . 20. 
4-Methyl-2-Pentanone 108-10-1 <10. 10. 
cis-1,3-Dichloropropene 10061-01-5 <5.0 5.0 
Toluene 108-88-3 <5.0 5 . 0 
trans-1,3-Dichloropropene 10061-02-6 <5.0 5 . 0 
2-Hexanone 591 - 78-6 <10. 10. 
1,1,2-Trichloroethane 79-00-5 <5.0 5.0 
Tetrachloroethene 127-18 - 4 <5.0 5.0 
Dibromochloromethane 124-48 - 1 <5.0 5.0 
Chlorobenzene 108-90-7 <5.0 5 . 0 
Ethylbenzene 100-41-4 <5.0 5 .0 
m,p-Xylene 136777-61-2 <5.0 5.0 
a-Xylene 95-47-6 <5 . 0 5.0 
Styrene 100-42-5 <5.0 5 . 0 
Bromoform 75 - 25-2 <5.0 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 <5 . 0 5.0 
1,3-Dichlorobenzene 541-73-1 <5.0 5.0 
1,4-Dichlorobenzene 106-46-7 <5.0 5.0 
1,2-Dichlorobenzene 95-50-1 <5 . 0 5.0 

LJ5185STANDARD Page 1 

DATA 
QUALIFIER (s) 

0041 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
GC/MS FOR VOLATILE ORGANICS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

BOJDW9 
26-SEP-96. 
02-OCT-96 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acetone 
1,1-Dichloroethene 
C~~bon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
Vinyl Acetate 
1,1-Dichloroethane 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethane 
1,2 - Dichloropropane 
Bromodichloromethane 
2-Chloroethylvinylether 
4-Methyl-2-Pentanone 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3-Dichloropropene 
2-Hexanone 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
67-64-1 
75-35-4 
75-15-0 
75-09-2 

156-60-5 
108-05-4 

75-34-3 
78-93-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
71-43-2 
79-01-6 
78-87-5 
75-27-4 

110-75-8 
108-10-1 

10061-01-5 
108-88-3 

10061-02-6 
591-78-6 

79-00-5 
127-18-4 
124-48-1 
108-90-7 
100-41-4 

136777-61-2 
95-47-6 

100-42-5 
75-25-2 
79-34-5 

541-73-1 
106-46-7 

95-50-1 

LAL Sample ID: 
Date Received: 

42200MS 
28 - SEP-96 

Analytical Dilution : 
Analytical Batch ID : 
Preparation Dilution: 

l 
100296-8260-El 
1.00 

104t 
107t 

39. 
46. 
86. 
73. 

<5.0 
40. 
41. 

. ... 7 . 
44. 
41. 
45. 
43 . 
44. 
38. 
43. 
43. 
46. 
44. 
46. 
49. 
46. 
46. 

<20. 
48. 
47. 
48. 
47. 
48. 
48. 
49. 
47. 
50. 
49. 
98. 
49. 
49 . 
47. 
45. 

<5.0 
<5.0 
<5.0 

ri!\-L1mits 
84-122 
87-11 7 
83-118 

:'.'\',(:' j)'PRAC'TICAL· . 
QqANTITAT.ION. LIM.IT 

')? ·' ug/L .. 

5.0 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
20. 
10. 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5 . 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

- . nATA 
QU.AL.I.P:IBR. (a; 

0042 
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1~.· 
LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
GC/MS FOR VOLATILE ORGANICS 

Client Sample ID: 
Date . Collected: 
Date Analyzed: 

BOJDW9 
26-SEP-96 
02-OCT-96 

l,2-Dichloroethane-d4 
Toluene - dB 
Bromofluorobenzene 

1/?t··.\ 
. :.:;, 
:-=:::,;:::'.. :,;, 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acetone 
1,1-Dichloroethene 

.Carpen Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
Vinyl Acetate 
1,1-Dichloroethane 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 

. Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethylvinylether 
4-Methyl-2 - Pentanone 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3-Dichloropropene 
2-Hexanone 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
a-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

NO . 

74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
67-64-1 
75-35-4 
75-15-0 
75-09-2 

156-60-5 
108-05-4 
75-34-3 
78-93-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
71-43-2 
79-01-6 
78-87-5 
75-27-4 

110-75-8 
108-10-1 

10061-01 - 5 
108-88-3 

10061 - 02-6 
591-78-6 
79-00-5 

127-18-4 
124-48-1 
108-90-7 
100-41-4 

136777-61-2 
95-47-6 

100-42-5 
75-25-2 
79- 34 - 5 

541-73-1 
106-46-7 
95-50-1 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

. . . . 

. · cc· Limits 
95\ 84-122 

104\ 87-117 
107\ 83-118 

42200MSD 
28-SEP-96 
1 
100296-8260-El 
1.00 

••,•,·,,,,•,:-•,:••:••···• 

-'!ijm~~~:. : : ,<ehcrrtAt=·· 
QP'ANTITATIONLIMIT 
=· . ·.·. <ug/L: 

DATA 
QUALIFIBR(s) 

'· u.g/L. 

39. 
45. 
87. 
75. 

<5.0 
41 . 
42 . 

. ~.-a-. 
45. 
42. 
45. 
44 . 
44. 
39 . 
44. 
44 . 
47 . 
45. 
47. 
49. 
47. 
47. 

<20. 
50 . 
47. 
49. 
48. 
49. 
49. 
49 . 
47 . 
so . 
49. 
99. 
so. 
49 . 
48. 
46. 

<5.0 
<5 .0 
<5.0 

5.0 
5 . 0 
5.0 
5.0 
5 . 0 
10. 
5.0 
5.0 
5 . 0 
5.0 
10 . 
5 . 0 
10. 
5 . 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5.0 
20. 
10. 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5.0 
5.0 

0043 
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LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DATA SUMMARY 
GC/MS FOR VOLATILE ORGANICS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

BOJDW9 
26-SEP-96. 
02-OCT-96 . 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

11,1-Dichloroethene 50.0 
Benzene 50.0 
Trichloroethene 50 . 0 
Toluene 50.0 
Chlorobenzene 50.0 

LJ5185STANDARD 

LAL Sample ID : 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

95\ 
104\ 
107\ 83-118 

0.000 
0.000 
0.000 48.6 
0.000 48.4 
0.000 50.3 

Page 1 

42200MS 
28-SEP-96 
1 
100296 - 8260-El 
1.00 

97 
97 

101 

QC . Limits 

\'· 
Recove 

62-124 
68-128 
65-125 
69-129 
68-128 

A045 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DUPLICATE DATA SUMMARY 
GC/MS FOR VOLATILE ORGANICS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

I " 

BOJDW9 
26-SE:P-96. 
02-OCT-96 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

1,1-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

LJS185STANDARD 

.~~1£~:.: :· 
Added.:· 

L \ 
50.0 
50.0 
50.0 
50.0 
50 . 0 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

42200MSD 
28-SEP-96 
1 
100296-8260-El 
1.00 

• RECOVERY QC Limits . 
95\- 84-122 

100 87 -11 7 
107\- 83 -118 

··~~:: , .. ••:1> 
· Concent:ratficin: : .. 

QC Limits 

. \-
u . l/ i> · · Recove RPD.: i· RPD:< Recove 

41.8 84 2 14 62-124 
47 . 4 95 2 11 68-128 
49.1 98 1 14 65-125 
48.9 98 1 13 69-129 
50 . 5 101 0 13 68-128 

0046 
Page 1 



LOCKHEED ANALYTICAL SERVICES 

Instrument ID: GC/MS - 8 

12 HOUR STD 

OPPER LIMIT 

LOWER LIMIT 

VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

1162560 

2325120 

581280 

1105949 11 . 39 1627322 

• 

Date/Time Analyzed: 02-OCT-96 16 :44 
LAL Batch ID: 100296-8260-El 

12 . 57 1528005 16 . 76 1308797 20.84 Method Blank 

BOJDW9 

42200MB 

42200MS 

L8060-2 

----- -- - - - -----1-----·- -- -·-- - - - - ----- - - - - --- ----~ 
1224258 11 . 38 1492228 20. 83 1907041 12 . 57 1762127 16 . 76 --------· - ---- --- ------f - - ·-

B0JDW7 

B0JDW9 ,,___ ______ - - - - -- -- -

Lab Ctrl Sample ,__ ________ - - -

BOJDW9 

.AREA UPPER LIMIT 

.AREA LOWER LIMIT 
RT OPPER LIMIT 
RT LOWER LIMIT 

= 

1207360 11.38 1462247 20.83 1901276 12.57 1750893 16.76 
- -+---- +-----------+------+------+------+--- - -l 

L8060-7 1133418 11 . 38 1399051 20.83 1800863 12.57 1690198 16 . 75 
---- ----- ·- ----- -- - - -- - - 1--- ---

1160608 11 . 38 !1855168 42200LCS 

42200MSD 
- -+----- ---

1184l92 11. 38 

+100\ of internal standard area 
-50\ of internal standard area 
+0.50 minutes of internal standard RT 
-0 . 50 minutes of internal standard RT 

1858850 

12 . 57 1712706 

12 . 57 1728609 

ISl (PFB) 
IS2 (DFB) 
IS3 (CBZ) 
IS4 (DCB) 

16 . 76 1444816 20. 83 
- - -+ ---+------I 

16.76 1454918 20.83 

Pentafluorobenzene 
1,4-Difluorobenzene 
Chlorobenzene-d5 
l,4-Dichlorobenzene-d4 
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23 December 1 996 

Ms. Joan Kessner 

Bechtel Hanford Incorporated 

3350 George Washington Way MSIN Bl-35 

Richland. Washington 99352 

Dear Ms. Kessner: 

Enclosed arc the data validation reports for sample data groups WO 1 21 3 -

OES and LK8060-LAS. 

Sincerely, 

�� 
R. Bruce Christian, CIH

Associate

cc: J. Duncan - CH2

J. Goode - ATK



Date: 
To: 
From: 

23 December 1996 
Bechtel Hanford Inc. (technicnl representative) 
A.T. Kearney, Inc . 

Project: ERDF Routine Groundwater Monitoring, Round 1 
Subject : Volatiles - Data Package No. LK 8060-LAS (SDG No . LK8060) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
LK8060-LAS prepared by Lockheed Analytical Services (LAS). A list of the samples 
validated along with the analyses reported and the method of analysis is provided in 
the following table . 

Sample ID Sample Date Media Validation Analysis 
Level 

B0JDW7 09/26 /96 Water D VOA 8240A (TCll 

B0JDW9 09/26 /96 Water D VOA 8240A (TCll 

Data validntion was conducted in nccordnnce with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1992a) . Appendices 1 through 5 
provide the following information ns indicnted below : 

Appendix 1 . Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Qualified Data Summary nnd Annotated Lnboratory Reports 
Appendix 4 . Laboratory Narrative nnd Chnin -of -Custody Documentation 
Appendix 5 . Data Validntion Supporting Documentation 

DATA QUALITY OBJECTIVES 

• Holding Times 

Analytical holding times are assessed to ascertain whether the holding t ime 
requirements were met by the laboratory . Preserved water samples must be 
analyzed within 14 days of the date of sample collection. Unpreserved samples 
must be analyzed within seven days of sample collection. 

If hold ing times are exceeded, but not by greater than twice the limit, nll 
associated sample results are qualified as estimates and flagged "J" for detects 
and "UJ" for non-detects . If holding times are exceeded by greater than twice 



the limit , all associated detected sample resu lt s are quali f ied as estimates and 
flag g ed "J" and al l non -detects are rejected and flagged "U R". 

All hqld ing t imes were met. 

• Instrument Calibration and Tuning 

Instrument calibration and tuning is performed to establish that the GC/MS 
instrument is capable of producing acceptable and reliable analytical data over a 
range of concentrations. The initial and continuing calibrations are performed 
according to SW-846 methods and all results must meet validation requirements 
set by Westinghouse-Hanford (WHC 1 992a) . An initial multipoint calibration is 
performed prior to sample analysis to establish the linear range of the GC/MS 
instrument. Continuing calibration checks are performed to verify that 
instrument performance is stable and reproducible on a day-to -day b asis. 

Instrument calibration and tuning were acceptable 

• Blanks 

Method blank analyses are conducted to determine the extent of laboratory 
contamination introduced through sampling, sample preparation and analysis . At 
least one acceptable method blank analysis must be conducted for every 20 
samples of a given matrix . No contaminants should be present in the method 
blank . Analytical results for analytes present 1n any sample at less than five 
times the concentration of that analyte found in the associated blank are 
qualified as non-detects and flagged "U". Common laboratory contaminants 
present in samples at less than ten times the c oncentration of that analytc found 
in the associated blank are qualified as non-detects . If a sample result is less 
than the CRQL and is less than five times (or less than ten times for laboratory 
contaminants) the highest associated blank result, the sample result value is 
raised to the CRQL, qualified as undetected and flagged "U". 

Tentatively identified compounds (TICs) present in the samples and blanks that 
are within plus or minus 0.06 relative retention time units (RRT) of each other 
are qualified as undetected and flagged "U" if the sample concentration is less 
t han five times (or less than ten times for common laboratory contaminants) the 
h ighest b lank concentration . 

The TIC reported in sample number B0J0W7 at a retention t ime o f 8 . 73 minutes 
was qual ified as undetected_ and flagged "U" due to its close spectral and RRT 
match to the TIC reported in the associated method blank. 

(J(H i ilcl,._ 



All other method blank wrget compound results were acceptable. 

Trip Blank 

One trip blank was identified in this data pnckage. The trip blank sample 
number, location and associated field sample number are as follows: 

Trip Blank 
BOJDW9 

Associated Field· Samples 
BOJDW7 

No target analytes were detected in the trip blank. 

• Accuracy 

Mawx Spike/Matrix Spike Duplic~nc Rccovenes 

Well Location 
699-35-66A 

Matrix spike/matrix spike duplicate analyses are used to assess the analyticnl 
accuracy of the reported data and the ef feet of the matrix on the ability to 
accurately quantify sample concentrations. Matrix spike/matrix spike duplicnte 
analyses are performed in duplicnte using the target compounds for which 
percent recoveries must be within established laboratory quality control limits. If 
spike recoveries nre outside control limits, detected sample results less than five 
times the spike concentration are qualified as estimates and flagged "J". 
Undetected sample results with spike recoveries outside control limits nre 
qualified ns estimates nnd flagged "UJ" . Sample results greater than five times 
the spike concentrnt1on require no qualificnt1on. 

All matrix spike/matrix spike duplicnte recovery results were ncceptab le . 

Surrogate Recovery 

The analysis of surrogate compounds provides a measure of system performance 
for individual samples. Matrix-specific surrogate compound recovery control 
windows have been established by the laboratory program. When a surrognte 
compound recovery is out of the control window, all positively identified target 
compounds associated with the unacceptable surrogate recoveries are qualified 
as estimates and flagged "J". Undetected compounds with surrogate recoveries 
less than the lower control limit are qualified as having an estimated detection 
limit and flagged "UJ". Samples with surrogate recoveries less than ten percent 
are qualified as estimates and flagged "J" for detects, and rejected and flagged 
"UR" for nondetects. Undetected compounds with surrogate recoveries greater 
than the upper control limit require no qualification. 

All surrogate recovery results were acceptable. 

l ) ( ! I ; 1 ) • : ,.) 



• Precision 

Matrix Spike/Matrix Spike Duplicate Samples 

Matrix spike/matrix spike duplicJte results provide matrix-specific information on 
the precision of the method for specific target compound classes. Precision is 
expressed by the RPO between the recoveries of duplicate matrix spike analyses 
performed on a sample. For water samples analyzed using SW-846 protocol, 
results must be within RPO limits of plus or minus 20 percent. If RPO values are 
out of specification and the sample concentration is less than five times the spike 
concentration, all associated sample results are qualified as estimates and 
flagged "J" for detects and "UJ'' for non-detects. If RPO values are out of 
specification and the sample concentration is greater than five times the spike 
concentration, no qualification is required. 

All matrix spike/matrix spike duplicate recovery results were acceptable . 

Split Samples 

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

Sample No. 
BOJCW3 (OES) 

Solit Sample No, 
BOJOW7 (LAS) 

Well No, 
699 -35 -66A 

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

• System Performance 

Internal Standards Performance 

The evaluation of internal standards results provides a means to assess the 
stability and sensitivity of the GC/MS system on every analysis. Internal 
standard area counts must be within the limits of -50% to + 100% of the most 
recent standard. The retention time of the internal standard must not vary by 
more than + /-30 seconds of the most recent calibration. If area counts for a 
particular internal standard are outside the control limits or the relative retention 
time shift is greater than + /- 30 seconds, all associated sample results are 
qualified as estimates and flagged "J" for detects and "UJ" for non-detects . If 
area counts and retention times are both outside control limits, all non-detect 

l ) ( I l : i i I ~ ~ . 



sample results associated with that internal standard are rejected and flagged 
" UR". 

Internal standard performance was acceptable. 

Compound Identification 

The identifications of detected compounds are confirmed to investigate the 
possibility of false positives or false negatives. If a compound was incorrectly 
reported as undetected, the associated result is qualified as detected (no 
qualifier) or as an estimate and flagged "J". If retention time and mass spectral 
criteria are not met, all associated results are qualified as unusable and flagged 
"R". If it is determined that incorrect identifications were made as a result of 
cross-contamination or carryover between analyses, then the affected data are 
qualified as unusable and flagged "UR/R" . 

Compound identifications were acceptable. 

• Analytical Detection Levels 

Reported analytical detection levels are compared to CROLs to ensure thnt 
laboratory detection levels meet the required criteria . The CROL for 2 -
chloroethylvinylether was exceeded. Under WHC guidelines, no qulaification is 
required. All other laboratory reported analytical detection levels were at or 
below the analyte specific CRQLs. 

• Completeness 

Data Pnckage No. LK8060-LAS (SDG No . LK8060) was submitted for validation 
and verified for completeness. The completion percentage was 1 00%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

None found. 

I; I ! I; { lt !J 
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Appendix 1 

Glossary of Data Reporting Qualifiers 



Qualifiers which may be applied by data validator in compliance with WHC 
procedures herein are as follows : 

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

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

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

. 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 unusc1ble due to 
an identified QC deficiency . 

NJ Indicates presumptive evidence of a compound at an estimated 
value. The data may not be valid for some speci'fic opplicat1ons 
(i .e ., usable for decision -making purposes). 

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



Appendix 2 

Summary of Data Qualification 



SDG : REVIEWER : DATE: 1 2/23/96 PAGE__J_OF _l_ 
W01213 JAS 

COMMENTS : 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Unknown u BODJW7 Method blank 
TIC contamination 
(RT= 8. 73) 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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VOLATILE ORGANIC ANALYSIS. WATER MATRIX. (ug:L) Page_1_ cl_l_ 
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LOCKIIEED ANALYTICAL SERVICES 
GC/ MS FOR VO I...:...TILE ORGANICS 
8 210 VO LATI:.::: s 

Clien t Sampl e I D : 
Da t e Co llected : 
Date Ana lyzed : 
Ma t rix : 

B0JDW7 
26- SEP -96 
0 2 -OCT - 96 
Wate r 

SORROGA.TR 

LAL :: amp le ID: 
Date Rece ive d : 
Ana .i..·l tic.:il Dil u ti o n : 
Ana .i..·,· tic.:i l !3a t ch I D: 
Pre~a rat ion Dilu t ion : 

RBCOV'ERY QC Lim.its 

L806 v-: 
2 8- Sc ?- 9 ij 

10 0: -: 1o - 8 : 60 · i::l 
. . 00 

I 
l l,2 - Dichloroe t hane- d 4 9 5\ 84- 122 I 
[Toluene- d B 
IBromof luorobenze n e 

CONSTITUENT 

Chloro me thane 
Vi nyl Chlori d e 
Bromomet h ane 
Chlo r o e thane 
Trich lo rofluoromethane 
Aceto ne 
1 , 1- Dichloroethene 
Carbon Disulf i de 
Methyl ene Chlor i de 
trans- 1 ,2- Dich l oroethene 
Viny l ~cetat:e 
1,1- Dich loroethane 
2 -But:anone 
cis-1 ,: - oichloroethene 
Chloro f orm 
1,1 , l-Tr i chlo roet:hane 
Carbon t etrachloride 
1 , 2 - Di c h loroethane 
Benz e n e 
T ri c hl o roe thene · 
1 , 2 - Dich loropropane 
Bromod i chloromethane 
2 - Chloroethylvinylet:her 
4•Met:hyl-2- Pent:anone 
c is -1,J- Dichloropropene 
Toluene 
trans - 1 ,3- Dichloropropene 
2 -Hexanone 
1, 1 , 2 -Tr ichloroe t:hane 
Tetrach loroethene 
Dibromochloromethane 
Chlorobe nzene 
Ethylbe n z ene 
m,p -Xyl ene 
a -Xylene 
S tyrene 
Bromofo rm 
1,1,2,2- Tet:rachloroet:hane 
1, 3 - Dichlorobenzene 
1, 4 - Di chlorobenzene 
1,2- Dichlorobenzene 

LJ5185STAND;I.RD 

CM! NO . 

74- 8 7 - 3 
75 -0 1 -4 
74 - 8 3- 9 
75 - 0 0 -3 
75 -6 9 -4 
67 - 6 4 - 1 
75- 3 5 - 4 
75- 15- 0 
75- 0 9 -2 

156 - 6 0-5 
108 - 0 5- 4 

75-H- 3 
78- 9 3 -3 

156 - 5 9 -2 
6 7 - 6 6-3 
71 - 5 5 - 6 
5 6 - 2 3 - 5 

107 -0 6- 2 
7 1 - 43 - 2 
79 - 0 1 -6 
7 8-87 - 5 
7 5 -2 7 - 4 

110 -7 5 - 8 
108 - 10-1 

10061 - 0 1 - 5 
108- 8 8· 3 

1006 1 -0 2 -6 
591 -7 8 - 6 

7 9 - 0 0 - 5 
12 7 - 18 - 4 
12 4 -4 8-1 
10 8 - 9 0 -7 
10 0 -41-4 

136777 - 6 1- 2 
9 5 - 47 - 6 

10 0 - 42-5 
7 5 -2 5 -2 
79.34. 5 

541 - 7 3-1 
106-46 •7 

9 5 -5 0 -1 

103\ 
105\ 

RESULT 
u L 

<5 .0 
<5 .0 
<5 .0 
<5 . 0 
<5 . 0 

4 . 1 

<5 . 0 
<5 . 0 
<5.0 
<5 . 0 
<10 . 
<5 . 0 

3 . 4 

<5 . 0 
<5 . 0 
<5 . 0 

1 . 6 
<5 . 0 
<5 . 0 
<5 . 0 
<5 . 0 
<5 . 0 
<20 . 

2. 3 
<5 . 0 
<5.0 
<5 .0 

3 . 0 
<5 .0 
<5 . 0 
<5.0 
<5 . 0 
<5.0 
<5.0 
<5.0 
<5. 0 
<5. 0 

1. 4 
<5.0 
<5 . 0 
<5. 0 

Page l 

( ) ( I( ii 

8 7 - 11 7 ' 
8 3 -1 1 8 I 

PRACTICAL 
QUANTITATION LIMIT 

u L 

5 . 0 
5.0 
5 .0 
5. 0 
5 . 0 
10 . 
5 . 0 
5. 0 
5 . 0 
5 . 0 
1 0 . 
5 . 0 
1 0 . 
5 . 0 
5 . 0 
5 . 0 
5 . 0 
5. 0 
5 0 
5. 0 
5 . 0 
5. 0 
2 0 . 
10 . 
5 . 0 
5 . 0 
5 . 0 
10 . 
5 . 0 
5 . 0 
5 . 0 
5. 0 
5 . 0 
5.0 
5 . 0 
5 . 0 
5 .0 
5 . 0 
5 .0 
5. 0 
5 . 0 

DATA 
QUALIFIER ( o) 

J 

,J 

J 

J 

J 

J 



LOCIU-IEED ANALYTICAL SERVICES 
,C/MS FOR VO LATILE ORGANICS 

TENTATIVELY IDENTIFIED COMPOUNDS 
,J2 40 VOLATILES 

Clie nc Sampl e [D: 
Dace Co llccccd : 
Dace Analyzed : 
Macrix : 

B0JDW7 
26·SEP·96 
02 ·0CT·96 
wacer 

Number of TICs round : l 

I I 
I CAS NUMBER I COMPOUND NAME 

LAL ..o arnp l<."! ID : 
Dae•.: Rt! CClV~d : 
i\nai..·,c1c.J.l D1luc1.on: 
tU1a lye lC.J.l Bae ch I D: 

L8060- :: 
28· SEP ·% 
l 

10029 G·U2 60 -El 
Preparacion D1luc1.on : 1.00 

CONCENTRAT: ON UNITS: 
(ug /L e r ug/Kg) ug/L 

I 
RT 

EST . 
CONC. 

I 1 
I Q I 

I=============-= ================================== --------- =========== -----
l 

2 

3 

I 
I 
I 
I 
I 
I 
I 

s 
6 
7 

8 

9 
I 
I 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2 
23 

24 
25 
26 
27 
28 
29 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Unknown 8.73 30 ,.$ u 

I 

I 

-2/k 

~ / 4,,,Jqi I ~f i,•,, 
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LOCKHEED ANALYTICAL SERVICES 

r;C/MS FOR ·;QL.ATILE ORGANICS 
i3240 'JOr...:..T:LES 

Clienc Sa.mple ID: 
Dace Collecced: 
Dace .:.nalyzed: 
Matr::.x: 

BOJDW9 
26-SEP-9.;
02 ·OCT· 9,;
Water 

SURROGATE 

LAL Sample ID: 
Date Received: 
Analyc1cal Dilucion: 
Analytical Batch ID: 
Preparation Dilution: 

:.8060-7 
'.::8-SEP-96 
!. 
l.00296-a260-El 
!. • 00 

RBCOVERY QC Limits 
ll,2-Dichloroethane-d4 95\ 84 • U.2 
!Toluene-dB
IBromofluorobenze�c

CONSTITOENT 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
Acetone 
l,l·Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroechene 
Vinyl Acetate 
1,1-Dichloroetha.ne 
2-Butanone
cis-1,2-Dichloroethene
Chloroform
l,l,1-Trichloroethane
Carbon tetrachloride
1,2-Dichloroethane
Benzene 

Trichloroethene 
1,2-Dichloropropane 
Bromodichlorometha.ne 
2-Chloroethylvinylether
4•Methyl-2-Pentanone 

cis-l,3-Dichloropropene 
Toluene 
trans-1,3-Dichloropropenc 
2-Hexanone
1,1,2-Trichloroethane
Tetrachloroethene
Dibromochlorometha.ne
Chlorobenzene
Ethyl benzene
m,p-Xylene
a-Xylene
Styrene
Bromoform
l,l,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

WSlBSSTANDARD 

103\ 

105\ 

·: .. -r\ ... ·:_-.... � .· ... ·•:···-": .. �• ..

>:·._ ... , •-:0 .. "' � .... ;, •.• , ... ...... .. , ... ,. ,• : • 

CAS NO. 

74-B7-3
75-01·-&
74-83-9
75-00-3
75-69-4
67-64·1
75-35-4
75-15-0
75-09-2

156-60-5
108-05-4

75 • H • 3
78-93-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
71-43-2
79-01-6
78-87-5
75-27-4

110-75-8
108-10-1

10061-01-5 
108-88-3 

10061-02-6 
591-78•6

79-00-5
127-18-4
124-48-1
108-90-7
100-41-4

136777-61·2 
95-47·6

100-42-5
75-25-2
79 • 34 • 5

541-73-1
106-46-7

95-50-1

· -- RESULT 
··ug/L

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<10. 
<5.0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<20. 
<10. 
<5.0 
<5.0 
<5.0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

Page l 

87-11 7
83-118

.. :.·. ·. PRACTICAL. 
QOANTITATION L'IMIT 

ug/L 

5.0 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
20. 
10. 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

OAT.A 
QOALIFU:R ( o I 

::::028.)t==C-



LOCKilEED ANALYTICAL SERVICES 
GC / MS FOr< VOLATILE ORGANICS 
TENTAT I';,:: :, ·, I DENT I FIED COMPOUNDS 
82 4 0 VO I...;,.7ILES 

Cl :. ~n t. Samp le ID : 
D.1t. •~ Co l l ec t. c d : 
Date ,\nal y zed: 
Mat.:::- :.x: 

B0JDW9 
26- S EP -96 
0 2 -OCT -96 
Water 

Number o f TICs found : O 

:...,;.I, Sampl e I D : L8060 -7 
: .1c e Re c e i ved : 2 8- S EP -96 
.:..nal y t.i c .11 Dilut.i o n : l 
.:..nal y t.ical Bat.ch I D : l 0029 6-U2 60 -E l 
? reparation Diluti o n : 1 . 00 

CONCENTRATION UNITS : 
(ug ; :. or ug/Kgl ug/L 

I EST. 

~1--=-~=~--,--.. ~---·="'.':~-~J\ME------------1---·RT -·1•--=~Nc. __ .1--~•-1 

41 
SI 
61 
71 
Bl 
9 I 

I 
I 
I 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
::o 
:: 1 

1· 

;:;3 
;:;4 
2 5 
2 6 
;:;7 
28 
;:;9 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Appendix 4 

laboratory Narrative and Chain-of-Custody Documentation 



IAK l .. had Euv1rc.uuncn1al ~\·, 1c..- 111~ A l n :li 11 o l111 •11 ·, t ·11 

1~,d.hud A na.JV11 cil Scrn cc, 
••75 Kcllv Jo hnson l)nvc I .. ,., Vq'. a.,. Nc nda h'll l'J -170~ 
r clcpho ne 702 -)o 1-0220 X1X l -SX 2 -7/~ l~ l'ac,. 1111k 702-~/,I-~ 1411 

Ms. Joan Kessner 
Bechtel Hanford, Inc . 
P.O . Box 969 
1022 Lee Boulevard 
Richland, WA 99352 

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

LOCKHEED 

November 1 8 , 1996 

L8060 
Q400000-B 
896-194 
0928596A 
401 
LK8060 

MARTIN~ 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 28 September 1996. 

The temperatures of the two coolers upon receipt were 2 and 3 ° C. Sample c ontainers 
received agree with the chain-of -custody documentation. All 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 dnta qualifiers, chain-of-custody forms, sample receiving checklist , .:i nd log -in report 
are also enclosed representing the samples received within this group . 

If you have any questions concerning the nnalysis or the dnta please call Mary Wolf at (702) 
361-3955 ext. 311 . 

"I certify that this data package is in compliance with the SOW, both technically nnd 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 Laborntory Manager or a designee. 
as verified by the following signature." 

cc: Client Services 
Document Control 

Sincerely , 

Mary K. Wolf 
Client Services Representative 

A2LA . 1S0/IEC Gu id e H . Sccuon 13 .2 : The following results rcluc only to lhox umplco ICSlal . TI1is rcpon sh.all oo< be rcproduccdexc.c:pt m full . w,lhout the 

written approval o( LAS. 



Loc kheed An aly t1 cn l Se rvi ces Log- in No. : L8060 
Quotnt1on No .: 0400000-8 

SA F: B96 -194 
Docum ent Fi le No .: 0 928 59 6A 

GHI Docum ent Fi le No.: 4 0 1 
SOG No. : LK8060 

Page No. : 3 

CASE NARRATIVE 
ORGANIC ANALYSES 

Analytical Method 8240 

Analytical Batch 100296-8260-£1 

NOTE: Client sample B0JDW9 (L8060-7) was the native sample used for the Matrix 
Spike (42200MS) and Matrix Spike 0uplicute (42200MSD) . 

The 42200MS, 4 2200MSD . and Laboratory Contro l Sample (42200LCS) 
contained several compounds in addition to the fi ve (5) required spike 
compounds . 

The samples were analyzed within the required holding time on October 2, 1996. All 
associated tunes, initial nnd continuing calibrations met criteri a. There were no target 
compounds detected in the Method Blank (42200MB) . Surrogate recoveries were w ithin QC 
limits. Compound recoveries were with in QC limits in the 42200MS. 42200MSD , and 
42200LCS. The Relative Percent Differences (RPDs) between the 4 2200MS and 42200MSD 
recoveries were within QC limits . All samples met internal standnrd area counts nnd retention 
times method criter ia. 

Prepared By 
Patricia Lonergan 

November 1 8, 1 996 



Bechtel Hanford 

:oUtttor 
Al Rizzo/ Bob fahlMg 

'rnjttt Dnlin•tlon 
ERDF Rout in• OT'Oundwat<r ~!onilorin s 

ct (.l1Nt No. 

;hlppd To 
Lodch«d 

u 

110SS1BLI': S,\1\11'1.t: 11 .\l~\ Hl>SJIU·:l\l.\l<lo.:S 
Unknown 

"i~•I llandUnc •nd/nr S1oni1t 
CoolLO~ 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES~ 

C""' pan 7 C Ofttac1 
Bruct ford 

S•mpllni Lontlon 
WOWtT!. 

Pru~l"'atlon 

T11"' n( Conl • lntr 

No. or Conta!nrr(1) 

\'ohmit 

Ttltph<>M No. 
)72-9176 

0 
111'1.Jl IO pH None 

<I 

p p 

IL 2UmJ 

>« ' "" (IJ., Actmr, XM 
Spttw 

IMU'\.tMl()r.t 

H~llOpH 
<I 

.0 

40ml 

r"""~ 

Cuui-C 

p 

llOml 

Alul,i\,ry . 
)10 I 

Projttt Coordinator 
Kocrna', CC 

SAF No. 
8 96-194 

lllSOHopH 
<! Coal fC 

.o,• 

}OOml 

TOX · ,o;ro 

Coal fC 

p 

~ 

IC,.,_. . 
,00 0 

Cool ,c 

p 

}OOn,j 

TD~ - 1601 

HI~ ••'1•11 . 
<IC<>ul IC 

p 

)O,Jmj 

t<OLl-u l • 
I)) l 

S,\/\IPLE A,'IAl.\' SI S 
(C>Jondo. 

fM>ndo. 

: B0JOW7 

l 60J0W8 

'1!0JOW9 

Sample N11. ~1.u,x • 

Waltr 

Water 

Water 

O,.,o/lllTW 

Dou/TIIM 

-~ ~ 

l ;,. 

61 plP rtnt N lllM9 

RorMdBy 

~By 

R-.-...d87 

R~By 

t~~ 

Samplt T,mc 

o•&dlmo 

o.,..,ITr:nr 

o...rr ... 

o...rr-

✓ 

SPEClAL INSTRUCTIONS 
I-lone 

S..U..J 

(I) ICP M...i. - 6010A (TAL). ICP Mcul, - 6010A (SW~ 11..-1. T111). Anaac - 7060 · (FA.A). 
Sckn11n . n«J. (PAA) 

"' 

Nont Ht<Ol IO pH 
<I 

p p 

lOOml IL 

l_wt,,._,n 14 c,,...,,,.,.,._ G,oa, _ _ 

r.,.i ,......,. 

M&ln1 • 

I - &,al 

u . a.-.-
so . -&J.. -~ 
" - .,_ 
0 - ()j 

A - All 

ti. - c:.,....,.. 
Dt. - •-i....-. n.-
VI - .,.,. 
L . uq,.• ,I 

V -v.-
X - 0.. 



Bechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B96-19-&~ 
,,..,. 2 o( 2 

:olltttor //. ComP-JI)' Con'-"<1 TtltphoM No. ProJ«t Coordinator 0.IJI T unurnun4 
AIRiao/Bobfahlbffg <::. f/ql)(J ElnJCT Ford )'TJ-9176 K Offl>ff, CC •, D1y1 

1'rojrcl Dnlina1lnn 
.. 

S• mrllnr 1.--all" n SA•-No. 
EROr-' Rou1 inr Groun,hvlllt'r ~1onil"r1 11 g )()(} Wen D?6 - 194 

let Cheat Nn.. b P.,- '.) [c} fltld L<>cbool,. Nn. Mrlho4 or Shlpmrnl 

~ n I,;<',; '7 e FL ,,.. {;JU Cf f1?d1/wl 
-;hlr~J To C IIT,11, l'n,~n~ N,._ 11111 of I .adtnrt,\Jr 11111 Nu. I 

Lockhttd /J/0/v,-rJ-r) tY-(0 ,;;.77 /r-?:l ~ 
POSSIULE SA~ll'LE IIAL\RDS/R£MAR..:s IICl IO pH <l Nuno HCl io pH <l 

Unknown Prttrr,aflon Cool ,c 

T~ of Cont • lnrr 
p p .c;.• 

4 4 ) 
No. or Conta.lnrri1) 

S~d• I ll11nJllnc and/or Sto"ft \'olumr 
IL IL ,6()mJ 

Cool10< 

T«I-." lod.nc-111 VOA· llJOA 
(TU) 

I SAl-11'1.F. ,\N .\I.YSIS 

- ~ ... -r1,- ~ .. ~ ... , .. , . ,,.,1,1 •fr I J.11c ~ -Ull('I,· l 11 1-< '"':"". -·,r• ·· 'l .· '•!.~ •i·!·"'_r; ... .1~-i-' .:,,{~. ,-. ... , _ , ~ : -1: .' 
., , 

. -.: ~y - .1~ , ;:: __ ... v~:-., .. , ,-
. ,, : :.~ i . ,• ..... _ .. , ._ .,,, 

'::: c;., hr /a-
- 11.1'-'""l,J'f/'t/ - '1- , , '"'7/;;.>c-.,,C._ .,....., 

-- ..... "'- ,_, ... ,. ~ r "'/J.;/ o ;-,. 

l 80JDW9 Waler CJ/J.~/C,c.. 1'770 Y v ... 

~ e,C>1Dlif1 . lU ~/)c/,c:. {770 >< v 

) 
SPEClAL INSTRUCTIONS Mauu• 

~ CHAIN OF POSSESSION SlcnfPriat Na.ma Nam s - l,o,i 

,.:i R<I~ o-TlmC /0,r.lJ SE •s.&.,-..,.,. 
R.ooawd By Oou/Ta,c so --~ ,., • ( IN>A/7,« lk . I /a,,1,1 q /2 ~/4G SL • Sl>q,, 

.1\:iu1~~-, r "' - ,.,_ 
I I Oo,dl'.,,. R--...IBy D•w/Ta,c 0 - 0., 

-(' A • M 

OS - c:w-.. .._ 
I"- Rolinqw~ OJ o....rr.,,... R...r-..dRy o•..IT .... ot. -Dr-~ 

m T -~ 
),., ., - ...... 

Re hnquahcd By 

~ 
D.u/Timc R.oocr-...d By O...'T11:nt L - L..t-1 .., -v..-

I......_____ ~ - c-

LABORATORY jR~M>clay-f/ _/ - ' C' _r..i. ~ D,,ufT.,,,. / . 
/ r ~ \ i\ ',. - ,, : ✓ ~ ' ........ - , ' 



Appendix 5 

Data Validation Supporting Documentation 
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WHC -S D-EN- SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

VALIDATION A I B C 0 I E 
LEVEL: 

PROJECT: DATA PACKAGE: 

VALIDATOR: 5-SUirohattJ I LA B: DATE : I 2,- z- '/(n 

CASE: SOG: LK9'()fo0 

ANALYSES PERFORMED 
0 CLP Voloui..o _¼ w-64 6 a 240 I O SW-646 8260 0 CL P 0 SW -646 8270 

lc ao column! (pecked column ! Sam1 vol at 1l e1 tc ao c01umn1 

C D lo • D 

SAMPLES /MATRIX 

P)u:TDWr ROT Dr.vll /uJ td:vt-\ 
...I I 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

Is technical verific atio n documentation present? 

Is a case narrative present? 

Comments: 

/ 

I 
-
......; :iW -64 6 

= •ck.a d COllJm n l 

I -......J 

N/ A 

N/A 

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

2. HOLDING TIHES 

Are sampl e holding times acceptable? N/ A 

Comments: ------------------------------

()(H J! . ~ 



WHC-SO-EN-SPP-002, Re v . 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

3. INSTRUMENT TUNING AND CALIBRATION 

Is t he GC/ MS tuning/performance check accenta ble? 

Are initial calibrations acceptable? 

Are continuing calibrations acceptable? 

Comment s: 

N/ A 

N/A 

N/A 

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

4. BLANKS 

Were la boratory blanks analyzed? 

Are la boratory blank results acceptable? 

Were fie ld/trip blanks analyled? .... 

Are fie ld/trip blank result ~ ac ceptable? .. . . .. ... . 

Comment s: B DSDWq - +no h/a,n/( - r1J/ nmcl··Jc(+: 
I 

5. ACCURACY 

Were s urrogates/ Sys tem Mon, taring Compounds analyzed? .... @ 
Are surrogate / System Moni t oring Compound recoveries acceptable.~s 

No N/A 

No N/A 

No N/A 

No N/A 

No 

No 

No Were MS/MSO s ampl es anal yzed? . . . . . . . . ....... (,::::Y?~ 
Are MS/MSO results acceptable? -G No 

Comments: 

N/A 

N/A 

N/A 

N/A 

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



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

GC/HS ORGANIC DATA VALIDATION CHECKLIST 

6. PRECISION 

Are HS /H SO RPO values acceptable? ..... 

Are field duplicate RPO values acceptable? 

Are field sp lit RPO values acceptable? 

Comments : 

-~ . es_1 

. Yes 

No N/A 

No NJi 
No (!!) 

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

7. SYSTEM PERFORMANCE 
Were in ternal s tandards analyzed? . .... .. . No N/A 

Are internal st andard areas acceptable? .... . No N/A 

Are int ernal s tandard retention times acceptable? No N/A 

Comment ::: --------------------------------

8. COMPOUND IDENTIFICATION AND QUAHTITATIOH e Is compound identification acceptable? No N/A 

Is compound quantitation acceptable? No N/A 

Comments: I l(. ,__.e. '{. 7 S l.N-. " '1:,oTD._..___, 1 

9. REPORTcD RESULTS ANO QUANTITATION LIMITS 
Are results reported for all requested analyses? . Q No N/A 

Are all results supported in the raw data? 

Do results meet the CRQLs? . .. . ... . 

Has the laboratory properly identified and coded all TIC? ~ 
No N/A 

:~ 
No N/A 

No N/A 
Comment s: _______________________________ _ 

uuuu,.. J 



Date: 
To: 
From: 

23 December 1996 
Bechtel Hanford Inc. (technical representative) 
A.T. Kearney, Inc. 

Project: 
Subject: 

ERDF Landfill Routine Groundwater Monitoring, Round 1 
lnorganics - Data Package No. LK8060-LAS (SOG No. LK8060) 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. LK8060-
LAS prepared by Lockheed Analytical Services (LAS). A list of samples validated 
along with the analyses reported and the method of analysis is provided in the 
following table. 

Sample ID Sample Date Media 

BOJDW7 09/26/96 Water 

BOJDWB 09/26/96 Water 

Validation 
Level 

D 

D 

. Analyala 

See Note 1 

See Note 1 

1 - ICP Metals - 6010A (TAL, lead. tin); Arsenic - 7060 (FAA); Selenium - 7740 
(FAA); Mercury - 7470 (CV). Mercury was not validated per BHI Instructions 
since the analysis had not been requested. 

Data validation was conducted in accordance with the WHC statement of 
work (WHC 1994) and validation procedures (WHC 1992a). 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 Timea 

Analytical holding times for AA and ICP metals are assessed to ascertain 
whether the holding time requirements were met by the laboratory. The holding 
time requirements is that samples must be analyzed within six months of 
sampling. 

Holding time requirements were met for all samples. 

000001 
' 



- - _ .......... 

• Blanks 

Calibration Blanks 

A calibration blank must be analyzed immediately after each initial and continuing 
calibration verification. The blank must be analyzed at the beginning of the run 
and after the last analytical sample. In the case of positive blank results, 
samples with digestate concentrations (in ug/L) of less than five times the 
highest amount found in any of the associated blanks have had their associated 
values qualified as non-detected and flagged "U". Samples with concentrations 
of greater than five times the highest blank value do not require qualification. 

In the case of negative calibration blank results, if the absolute value of any 
calibration blank exceeds the Instrument Detection Limit (IDL), all nondetects are 
qualified as estimates and flagged "UJ'', and all positive results within two times 
the absolute value of the blank result are qualified as estimates and flagged "J". 
The qualification is applied only to results generated between the associated 
unacceptable calibration blank and the nearest acceptable blank. 

Due to positive initial and continuing calibration blank results, aluminum results in 
samples B0JDW7 and B0JDW8 were qualified as nondetects and flagged "U#. 

Due to positive initial and continuing calibration blank results, chromium results 
in samples B0JDW7 and B0JDW8 were qualified as nondetects and flagged "U #. 

Due to positive continuing calibration blank results, cobalt results in samples 
B0JDW7 and B0JDW8 were qualified as nondetects and flagged "U#. 

All other initial and continuing calibration blank results were acceptable. 

Preparation Blanks 

At least one preparation blank, consisting of deionized distilled water processed 
through each sample preparation and analysis procedure, must be prepared and 
analyzed with every sample delivery group. In the case of positive blank results, 
samples with digestate concentrations (in ug/L) less than five times the 
preparation blank value have had their associated values qualified as non­
detected and flagged "U". Samples with concentrations of greater than five 
times the highest blank concentration do not require qualification. 

In the case of negative blank results, if the absolute value exceeds the Contract 
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR" 
and all detects that are less than ten times the absolute value of the associated 
preparation blank result are qualified as estimates and flagged "J". If the 
absolute value of the negative preparation blank is greater than the IDL and less 

000002 



than or equal to the CROL, all nondetects are qualified as estimates and flagged 
"UJ'' and all detects less than ten times the absolute value of the blank are 
qualified as estimates and flagged "J". If the sample results are greater than ten 
times the absolute value of the preparation blank, no qualification is necessary. 

Due to positive preparation blank results, the iron results in samples BOJOW7 
and BOJOW8 were qualified as nondetects and flagged uu ". 

All other preparation blank results were acceptable. 

• Accuracy 

Matrix Spike 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix spike recoveries must fall within the range of 75% to 
125%. Samples with a spike recovery of less than 30% and a sample result 
below the IDL are rejected and flagged "UR". Samples with a spike recovery of 
30% to 74% and a sample result less than the IDL are qualified "UJ''. Samples 
with a spike recovery of greater than 125% or less than 75% and a sample 
result greater than the IDL are qualified as estimates and flagged "J". Finally, for 
samples with a spike recovery greater than 125% and a sample result less than 
the IDL, no qualification is required. 

All matrix spike recovery results were acceptable. 

Laboratory Control Sample Becoverv 

The LCS monitors the overall performance of the analysis, including the sample 
preparation. An LCS should be digested or distilled and analyzed with every 
group of samples which have been prepared together. The performance criteria 
for solid LCS samples are established through interlaboratory studies coordinated 
by a certifying agency (e.g., EPA or an independent commercial supplier). One 
liquid LCS is digested and analyzed for each sample batch that contains water 
samples. The results are compared against the control limit of 80-1 20% as 
required by the WHC data validation guidelines (WHC 1 992a). 

All LCS results were acceptable . 

• Precision 

Laboratory Qupljcate Samples 

uoo oo~ 



Laboratory duplicate sample analyses are used to measure laboratory precision 
and sample homogeneity. Results must be within RPO limits of plus or minus 
35% for solid samples. If RPO values are out of specification and the sample 
concentration is greater than five times the CROL, all associated sample results 
are qualified as estimated and flagged "J". If RPO values are plus or minus two 
times the CRDL and the sample concentration is less than five times the CROL, 
all associated sample results are qualified as estimated and flagged "J/UJ". The 
performance criteria for aqueous laboratory duplicates are an RPO less than 20% 
for positive sample results greater than five times the CROL or plus or minus the 
CROL for positive sample results less than five times the CROL. Sample results 
outside the criteria are qualified as estimates and flagged "J/UJ". 

All laboratory duplicate recovery results were acceptable. 

ICP Serial Dilution 

The ICP serial dilution is used to determine whether significant physical or 
chemical interferences exist due to the sample matrix. If the sample 
concentration is greater than or equal to 50 times the IOL for an analyte and the 
%0 is greater than 10%, the associated data is qualified as an estimate and 
flagged "J". 

All ICP serial dilution results were acceptable. 

• Furnace AA Quality Control 

The post-digestion analytical spike is analyzed to determine the extent of 
interference in the digestate matrix. When the result of the analytical spike 
analyses exceeds the control window of 85 to 115 percent recovery and the 
absorbance of the sample is greater than fifty percent of the analytical spike 
absorbance, then the sample must be reanalyzed using the MSA. The duplicate 
injections and the analytical spike recoveries establish the precision and accuracy 
of the individual GFAA determinations. 

Duplicate Injections 

Each furnace analysis requires a minimum of two injections (burns), except for 
full MSA. For concentrations greater than the CRDL, the duplicate injection 
readings must agree within 20% RSO or CV. If these requirements are not met, 
the analytical sample must be rerun once (i.e., two additional burns). If the 
readings are then still outside the QC limits, the result is qualified as an estimate 
and flagged "J". 

All duplicate injection results were acceptable. 
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Analytical Spike Recoveries 

For all samples whose analytical spike results are outside the 85 to 11 5 percent 
control limit, but whose absorbances are < 50 percent of the analytical spike 
absorbance, the samples were qualified as estimates and flagged "J". In cases 
where the analytical spike recovery was < 10 percent, non-detect results were 
rejected and flagged "UR". 

All analytical spike recovery results were acceptable. 

Split Samples 

Two pairs of field split samples were submitted to OES/LAS for analysis as 
shown below: 

Sample No. 
B0JCW3 (QES) 
B0JCW4 (OES) 

Split Sample No. 
B0JDW7 (LAS) 
B0JDW8 (LAS) 

Well No, 
699-35-66A 
699-35-66A 

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 detection levels are compared against CRDLs to ensure that laboratory 
detection levels meet the required criteria. All reported laboratory detection 
levels met the analyte specific CRDL. 

• · Completeness 

Data Package No. LK8060-LAS (SDG No. LK8060) was submitted for validation 
and verified for completeness. The completion rate was 100%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

Due to blank contamination, the aluminum, chromium and iron results in samples 
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B0JDW7 and B0JDW8 were qualified as nondetects and flagged "U". Due to a 
negative continuing calibration blank result, the cobalt result in sample numbers 
B0JDW7 and B0JDW8, both nondetects, were qualified as estimates and flagged 
"UJ". Data flagged "J" indicates that the associated concentration is an estimate, 
but under WHC guidelines, the data may be usable for decision-making purposes. 
All other validated results are considered accurate within the standard error 
associated with the methods. 

- -- -:.., 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance with WHC 
guidelines are as follows: 

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

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

J 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. 

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

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. 

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

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications (i.e., usable for decision-making 
purposes). 
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Summary of Data Qualification 
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SDG: REVIEWER: DATE: 12/23/96 PAGE_j_OF ..L 
WO1213 ABC 

COMMENTS: No qualifiers assigned. 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Aluminum u BOJDW7, BOJDW8 Positive blank 
result 

Chromium u BOJDW7, BOJDW8 Positive blank 
result 

Cobalt UJ BOJDW7, BOJDW8 Negative blank 
result 

Iron u BOJDW7, BOJDW8 Positive blank 
result 

0( )( )() J . .l 



Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 

U( H > < t _t.~ 



r------------- - - ------- --------------------------------------------

,-. ------

INORGANIC ANALYSIS . WATER MATRIX, (ug/l) 

Prolect BECHTEL-HANFORD 
Labonrtorv: Quanterra 
Case SOG: LK8060 
Sample Number B(U)W7 ao..owa 
Location 699-35-6" 699-35-66-4. 

FlllMed 
Remartts Split SpDt 
Sample Date 09/26/96 09/26/96 
Inorganic Analvt• CRDL Result a Result a 
Aluminium 20 63.7 u 58.1 u 
Antimony IS 4.0 u 4.C u 
Arwenlc 1 3.0 u 3.8 
Barium 20 40.8 40.~ 
Bervmum 0.5 1 .0 u 1.C u 
Cadmium 0 .5 4.0 u 4.C u 
CaJclum 500 43800 L'\_"°" 

Chromium 1 17.9 u 20.5 u 
Cobalt 5 4.0 UJ 4.C UJ 
Coooer 2.5 6.0 u 6.0 u 
Iron 10 84.7 u 60.3 u 
Lead 0.3 2.0 u 2.0 u 
Magnesium 500 13000 12800 
Manganese 1.5 3.4 2.0 u 
Mercury 0.2 0.20 u 0.20 u 
Nickel 4 10.0 u 10.0 u 
Potassium 500 5530 5260 
Selenium 5 4.0 U 4.0 u 
Sliver 1 5.0 U 5.0 U 
Sodium 500 21500 21500 
Thalllum 1 3.0 U 3.0 U 
Vanadium 5 24.9 25.8 
Zinc 2 9.3 3.0 U 
Tin 100 33.0 U 33.0 U 

Page_1_ of_1_ 

Result a Result a Result a Result a Result a Result a Result a Result a 
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Lab Name: L.A.S 

Lab Code: LOCK 

CLP 

1 
INORGANIC .:..NALYSES DATA SHEET 

Contract : BECHTEL -----------
Case No .: 928BHT SAS No. : 

CLIENT ID NO. 

B0JDW7 

Matrix (soil / water): WATER 

SDG No. : L8060W 

Lab Sample ID : L8060-12 

Date Received: 09/28/96 Level ( low / med) 

% Solids : 

LOW 

0.0 

Concentration Units (ug /L or mg/kg dry weight) : UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

..... -

Analyte Concentration C 

Aluminum 63.7 ~ 
Antimony= 4.0 u 
Arsenic 3.0 u 
Barium - 40.8 B 
Beryllium 1.0 u 
Cadmium 4.0 u 
Calcium - 4J800 
Chromium 17.9 -
Cobalt - 4.0 .-6'" 
Copper-- 6.0 u 
Iron 84.7 ~ 
Lead 2.0 u 
Magnesium 13000 
Manganese 3.4 g 
Mercury 0.20 u 
Nickel - 10.0 u 
Potassium 5530 
Selenium 4.0 u 
Silver - 5.0 u 
Sodium -- 21500 
Thallium 3.0 u 
Vanadium 24.9 B 
Zinc - 9.3 lZ 

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q 

E - --

M 

p 
-F -F -p -p -p 
-p -p 
-p -p -p -F -p -p 

AV 
p -p -F -p 

-p 
-

F -p 
-p -

-
-

L) 

-pu 
UJ 
L) 

Texture: 

Artifacts: 



CLP 

1 CLIENT "!:D NO. 
INORGANIC ANALYS~S DATA SHEET 

B0JDW7 
Lab Name: L . A . S __________ _ Contract: BECHTEL 

Lab Code : LOCK Case No. : 928BHT SAS No . : SDG No . : L8 060W 

Lab Sample ID: L8 060-12 

Date Received : 09/28/96 

Matrix (soil / water) WATER 

Level (low/med) LOW 

~ Solids : 0.0 

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

c.:..; No. 

7440-31-5 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

....... ' 

Analyte Concentration C 

Tin :n.o u 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

UOOU .Lj 

Q M 

p 
-

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

-

Texture: 

Artifacts: 



La b Name : L.A.S 

Lab Code : LOCK 

CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Cont ract : BECHTEL - ----------
Case No .: 92 8BHT SAS No . : 

CLIENT I D NO . 

B0JDW8 

Matrix (s oi l / water) : WATER 

SDG No . : L8060W 

Lab Sample I D: L8060- 13 

Date Received : 09/28/96 Level (low / med) 

%- Solids : 

LOW 

0.0 

Concentration Units (ug/L or mg/kg dry weight) UG/L 

CAS No. 

7429-90 - 5 
7440-36-0 
7440-38-2 
7440 - 39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440 - 66-6 

Color Before : COLORLESS 

Color After : COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 58.1 k 
Antimony- 4.0 u 
Arsenic - 3.8 B 
Barium 40 .2 B 
Beryllium 1. 0 u 
Cadmium 4.0 u 
Calcium- 4j300 
Chromium 20.5 -
Cobalt - 4.0 ;r 
Copper= 6 : 0 u 
Iron 60 . J ~ 
Lead 2.0 u 
Magnesium 12800 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 10.0 u 
Potassium 5260 
Selenium 4.0 u 
Silver 5.0 u 
Sodium-- 21500 
Thallium 3 . 0 a 
Vanadium 25.8 B 
Zinc - 3 . 0 u 

-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

uouu to 

Q M 

p u -F -F -p 
-p 
-p -p 

p - ;:# u 
-p - u:r 

p -p u -F -p -p 
AV 
p -p -F -p -E p --- -F -p 

-p -
--
Texture: 

Artifacts: 



CLP 

1 CLIENT ID NO . 
INORGANIC ANALYSES DATA SHEET 

B0JDW8 
Lab Name: L.A.S Contract : BECHTEL -----------
Lab Code: LOCK Case No .: 928BHT SAS No.: SDG No.: L8060W 

Lab Sample ID: L8060-13 

Date Received: 09/28/96 

Matrix (soil / water) : WATER 

Level (low/med) : 

%- Solids: 

LOW 

0 . 0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. 

7440-31-5 

Color Before: COLORLESS 

Color After : COLORLESS 

Comments : 

........ , 

Analyte Concentration C 

Tin 33 . 0 u 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

UO( Ht a., 

Q M 

p 
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: 

Artifacts: 



Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Lockheed Envuonmcnl.'.ll Sy<1em, & Tcchnnloi:,cs Co 
Lockheed AJ1alyt1c3.I ScrV1ccs 
975 Kelly Johnson Drive La., Ve ~a.,. Nevada 89119 -3705 

T<kpb= 702-361--0220 800-'82-7603 F,m,ruk 702-'61-81'6 ~ 

LOCKHEED MARTIN 

Ms. Joan Kessner 
Bechtel Hanford, Inc. 
P.O. Box 969 
1022 Lee Boulevard 
Richland, WA 99352 

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

November 18, 1996 

L8060 
Q400000-B 
896-194 
0928596A 
401 
LK8060 

The attached data report contains the analytical results of samples that were submitted to 
Lockheed Analytical Services on 28 September 1996. 

The temperatures of the two coolers upon receipt were 2 and 3 °C. Sample containers 
received agree with the chain-of-custody documentation. All 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 -i n report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Mary Wolf at (702) 
361-3955 ext. 311. 

"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, 

Mary K. Wolf 
Client Services Representative 

All.A. 150/IEC Guide 15. Scaioa 13.2; The followinc raula rdale only ID lhote amplcs ..-.1 . Toil rq,on ah.all 001 be rq,roduccd eacepc in full. withoul die 
wriaai l!)proval of LAS. 

O(H )(, ; _J 
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Lockheed Analyt ic al Services Log -in No. : L8060 
Quotation No.: Q400000-B 

SAF: 896-194 
Document File No.: 0928596A 

SHI Document File No.: 401 
SDG No.: LK8060 

Page No.: 1 

CASE NARRATIVE 
INORGANIC METALS ANALYSES 

WATER 

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). and duplicate sample(s). 

Preparation and Analysis Requirements 

• Two water samples for total metals analysis. The samples were prepared and analyzed 
as LAS Batch 928BHT and analyzed for selected analytes as requested on the chain 
of custody. Samples B0JDW7 (L8060-12) and B0JDW8 (L8060-13) were used for 
matrix spike, duplicate, post-digestion spike and serial dilution analyses. All flags due 
to the performance of the above-mentioned QC samples are also associated with every 
sample digested with this batch. 

Holding Time Requirements 

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

Method Blanks 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits . 

Internal Quality Control 

All Internal Qual ity Control were within acceptance limits with the following 
exceptions: 

• In the analysis of sodium, the percent difference of serial dilution slightly exceeded the 
10% control limit. This may be due to physical interferences. All sodium results are 
flagged with an " E". 

Sample Results 



Lockheed Analytical Services Log-in No. : L8060 
Quotation No.: O400000-B 

SAF: 896-194 
Document File No.: 0928596A 

BHI Document File No.: 401 
SDG No.: LK8060 

Page No.: 2 

• The following methods and qualifiers are reported on the basis of the techniques 
employed to perform the analyses: 

--- ' 

Method 601 0A "P" ICP-AES 
Method 7000A "F" GFAA 
Method 7470A "AV"Cold Vapor AA 

Nalini Prabhakar 

Prepared By 

11/18/96 

Date 

uoou,.;1 
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f I Bechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES.J QI"'\ JJ.a-lD.>-l 
( I ~-11 ___________ _... _________ ""T""----------------------,,-------...;._-~-----.L------J 

TekphoMNo. 
m-9176 

Pro jttt Coordinator 
Kocmcr,CC 

Propt Dmpadoa 
ERDP Routine Oroundwata t. f onitoring 

lee a.at No. 

Sblpped To 
Lodd,eed 

SampM No. 

C'BAIN OF POSSESSION 

u 

SAMPLE ANALYSIS 
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{ Bechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B96-194-8 P11< l of 2 
I 

1 1-=-=~---------....L.----------.::-----:::-------~-:--:-:--------"T:""""-:---::-------f-------ll._ ___ ---' 
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CRAIN OF POSSESSION 
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Data Validation Supporting Documentation 
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B C CV E 
LEVEL: 

PROJECT: ~I\\)~ Gl-C w~ <R~J l. DATA PACKAGE: L \c=-~O~ o ._ 1.-.. ..4--5 

VALIDATOR: oLf?<. LAB: L- +) DA TE : \ 2-1 (. I c; C. 

CASE: SDG: l k <i' CJ~ C -l- ft S" 

ANALYSES PERFORMED 

~/IC1' 0 OJ'I/QFM 0 CIJ>Mo 0 ClPJ'Cyanide 

~-848/ICP 0 SW0 848/GFM 0 SW-848MQ 0 SW-8-48 
Cyanide 

SAMPLES/MATRIX (.}~ 

~oJ""'Q}w, ~o:-.~'--'-' ~ 

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

~~""'',\:.... ... __ ,.._ 
0 

0 0 

. . . . Yes No 

-~ No 

Q 
N/A 

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

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

Comments: ----------------------------

' 
0000;:3 



WHC-SO-EN-SPP-OO2, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations perfonned on all instruments? . 
Are initial calibrations acceptable? •••••• • •. 
Are ICP interference checks acceptable? ••••••• 
Were ICV and CCV checks perfonned on all instruments? • 
Are !CV and CCV checks acceptable? 
Comments: Sd C"'-'-"'"""' \ \ ~ jo 

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

. . Yes ® N/A 
J..Jc> c; P2: I 

4. BLANKS 

Were ICB and CCB checks perfonned for all applicable analyses? a:;i No N/A 
•.. Yes ~ N/A Are ICB and CCB results acceptable? •••• 

Were .preparation blanks analyzed?..... . . -~ No N/A 
Are preparation blank results acceptable? . • • • • • . . . Yes (@; N/A 
Were field/trip blanks analyzed? . • . • . . Yes @) N/A 

Are field/trip blank results accep~-- • • • • • Yes No €f; 
Comments: \CB /cc r3 A: ()Cr; ~ c- rd Ar' '; o,f * 
!{~Al, tJ i -;:!ls QtJ: '} ,H. - p•! tJ zf½ 

I I 

5. ACCURACY 
Were spike samples analyzed? .•••••••• 
Are spike sample recoveries acceptable? ••••• 
Were laboratory control samples (LCS) analyzed?. 
Are LCS recoveries acceptable? .•••••••• 
Co111T1ents: 

A:Llct- u 
I 

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

-----------------------------
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? ••..•..... MsJ No N/A 
Are laboratory duplicate samples RPO values acceptable? • .V.@ N/A 

• ~ No N/A Were ICP serial dilution samples analyzed? 
Are ICP serial dilution %0 values acceptable? 
Are field duplicate RPO values acceptable?· 
Are field split RPO values acceptable? 

l (~1. 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSO values acceptable? . 
Were analytical spikes performed as required? 
Are analytical spike recoveries acceptable? . 
Was MSA performed as required? ..•. 
Are MSA results acceptable? ..• 
Comments: 

....... 0 No iA 
•••••.• Yes No N/ 
••••••. Yes No 'V 

~L -'l C~~ 

-~ No N/A 
No N/A 
No N/A 
No N/A 
No N/A 
No N/A 

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

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 CROLs? 
Cormnents: 

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

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

-- ..... 
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