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WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 

GENERAL CHEMISTRY 
Case No. 09-034 

(TMA/ARLI W.O. Nos. A3-09-034) 

METALS & NITRATE/NITRITE 
Case No. N3-09-056 

(TMA/Skinner & Sherman W.O. Nos. S3-09-137, 
S3-09-138 & S3-09-139) -

November 2, 1993 

TMA Master Work Order N3-09-056 

R ~ ~.,.~ t". l~ ,,~ ~ .. - ·~ r:-' ~ 
t:. • ..-"""l1"1"' • ::;.~.., !\~ . . ... .. __ .•• 

-=::::==------ - -- -- .. -_--:.-::. :.:::: ~_-_-__ - .. -

TMA 



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

HANFORD ANALYTICAL SERVICES MANAGEMENT 

RECORD OF DISPOSITION 

DATE: November 5, 1993 LABORATORY: TMA 

R00-93-0199 
Record ot Disposition No. 

PROJECT TITLE/NO.: 200-BP-l Groundwater Sampling - 8th Round/ NCR NO.: None 
93- 266 

SAMPLE IDENTIFICATION NUMBERS: 

- 809551 - 809553 - 809555 

DESCRIPTION OF EVENT: 

• • Sulfate analysis was requested by both EPA 300.0 arid EPA 375.4 methods. 

DISPOSITION OF SAMPLES: 

• • Cancel sulfate analysis by EPA 375.4, and perform analysis by EPA 300.0. Analysis for metals is 
to include the full CLP target analysis list plus silica and bismuth. 

APPROVAL SIGNATURES: 

J. A. Lerch 
OSM Project Co 

M. A. Buckmaster 3 
Technical Represe 

N A 
Quality Assurance <Pr-int/Sfgn N-> Data-
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· - : ·. :: 

/y PAGE 1 TNA/Norcal CHAIN OF CUSTODY ORD• Nl-09-056 
RCVD: 09/15/93 DUE: 10/20/93 09/15/93 14:42:57 KEEP: 10/20/94 DISP: S 

DASH SAMPLE IDENTIFICATION STORED TESTS for FRACTIONS with work in DEPT: SU and CATECOR 
01A-U B09555 UNFILTERED ARLI UH043 UH128 YH131 ........................................................................................................ 
01C-U B09555 HS UNFILTERED ARLI I UH043 ........................................................................................................ 
010-U B09555 DUP UNFILTERED ARLI I UH043 YH128 YH131 
==a==================================================================================-=========s•z=====z 

RELEASED BY TRANSFERRED TO 

HR./.-1 

;i 

' . .' , \ 

I 

( 

9/15/p 

RECEIVED BY 

t/ ' ' 3t"l.q 
• 



Westinghouse 
Hanford Company 

1.} / f ,. . • _ ~d , ,~, ..... , -35(]5 '15·~, I .// ii..,. '1•·1' !.., .. j . voooo~ A 

CHAIN OF CUSTODY 

Custody Form Initiator KO" LEE/GG HAM! L TON 
C~any Contact . ea ~~J~QHER C 

Project Desil:jna~iofl/,Sa"l>i .. jng Locations Q oo - @p- ( 

Ice Chest No . G,;W,:$.ll1::. ,· 

Telephone .. (509) ' 376-5045 
·· · · Col:lecttori Date· (//ti / y .s 

Bill of Lading/Airbill,; .~.O•._'Z,·'i.?&1'50Db T 
Method of Shipment "'fflt,\- (?)Y\.Cd<.f { o/q3 
Shipped to jMf\- ()CC-°/ l 
Poss i ble Sample Hazards/Remarks 

Sample Identification 

Field logbook -No. -,::; ,.- · _ ,
0 

.., -~ 
1vr--C.. , . ,:---u 

Offsite Prope~ty No·fiYt3-{)-tJ7/ f'-3 / 

BO ? 5'f.5. <- "(/., l';:J 

~,"2(10.JA', !-ft,- P, WATER; METALS-CLP TAL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi), 
SELENIUM (HN03 pH<2) UNFILTERED 

~. 500ml, G, WATER; IC ANIONS(F,Cl,S04,N02,P04) 
..-t, 500ml, P, WATER; N02/N03(H2S04 pH<2) 
--1, 250ml, P, WATER; ALKALINITY 
,-1, 500ml, P, WATER; TDS 
---1, 500ml, P, WATER; SULFATE 
"1, ll, P, WATER; CYANIDE(NaOH pH>l2) 

3,, ~L"~-l? 4L & 1, 2l:-; P, WATER; GROSS ALPHA/BETA, GAMMA SPEC(Cs-137,Co-60,Ru-106), 
i-.. '"

1
~

1 Pu-238, Pu-239/240, Sr-90, TOTAL URANIUM(HN03 pH<2) 
---t, 250ml, Gs, WATER; TRITIUM 
....-i, IL, G/P, WATER; Tc-99(HCl pH<2) 

BO '/55'-
,..-l, lL, P, WATER; M~ftkNIGMP TAN~~ap~~2~ar~tlfR~B,Si,Al,Bi), 

Field Transfer of Custody Chain of Possession (Sign and Print Names) 

Final Sa le Dis osition 

Disposal Method: Disposed by: Date/Time: 

C01111lents: 

A·6000·407 (12/92) WEF061 
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oooooZ8 

@ Westinghouse 
SAMPLE ANALYSIS REQUEST Hanford Company 

.. -· - . . ...... ... . -- . 
PART I: FIELD SECTION I 

" 
. . 

' ' -
.... -- _ ....... ... ,. . ...... .. _ . -

Collector . KO LEE/GG HAMIL TON - D~t_e ~~_rnp1_~g _· :. 9//1 /fJ Time /u 11/ holJrS 
- ···· . . . ·-- -·--··-• ··••···· .. 

Company, Co11t<1ct ., PK '•.BUTq-iEf{ · -~ 
... 

Telephon~_· (5q~1 · 37Ei~_~045 
- ·--··-···· - ·- ·-· ·••· ... . ., _ .. 

.. . . 
. -··•·· .... - ·--- ........ ... . ···--- .-..~- -. -... ... ~ .. ,. ,_ ., _ , w ~ • • •• • , ~• ·-·- ····· · .. 

Sample Number and Type of Sample • 
Number " containers ·- ·---- -· . Type of Sample Analysis Requested 

BO 9;,5"f 
- .. - ~ C,(i,/f-J" .. .. . -

• , • -, n ""' :;i, ~oo,..f /' WATER METALS-CLP T AL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bil, 

SELENIUM (HN03 pH< 2) 

1, 500ml , G WATER J IC ANIONS(F,Cl,S04,N02,P04) 

1, 500ml, P WATER N02/N03(H2S04 pH<2) 

1, 250ml, P WATER ALKALINITY 

1, 500ml , P WATER TDS 

1 , 500ml , P WATER SULFATE 

1, 1 L, P WATER CYANIDE (NaOH pH> 12) 

1 •'' 0;2.l,f: n 
I<-~;- /,,. 1 WATER GROSS ALPHA/BETA, GAMMA SPEC(Cs-137,Co-60, , - - , --, 

Ru-106), Pu-238, Pu-239/240, Sr-90, TOTAL 

URANIUM (HN03 pH<2) 

1, 250ml, Gs WATER TRITIUM 

1, 1 L, G/P WATER Tc-99 (HCI pH<2) 

BO ~~_5?, 1, 1 L, P WATER METALS-CLP T AL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi), 

SELENIUM (HN03 pH< 2) 

TASK # : 93-266 

OPC # : lo??J- 1)-!)7/ g>--3/ 
BOL # : 7 f;?,/ ~c,c;/,,.,l)t,,,-, 

•• Field Information 

Special Handling and/or Storage 

Possible Sample Hazards 

I 
PART 11: LABORATORY SECTION 

Received by ~Cl~ Title ~Af'((+~e. ~:!"Cl ~!!aa~te <j.-l5-'t.5. 
Analysis Requir~ 

" • Jndicate whether sample is soil, sludge, water, etc. 
Use back of page for additional information relative to sample location. A-6000-406(05/90) 



I 

U.B NANE : TMA/ARU PAGE : 

RECEIVED BY (PRINT NAAE>= ----r=··u ,.·_..,.LU
77

';'"i-f/;~,=™it!:::.:u-.'{{i:(:=-..!l,,._------
RECEIVEO BY (SIGNATURE): ,1\) / JI i( ,/;1--f::;, __ 

LOG· IN ·DATE : _____ 9'_.,°71_.1 6.__~ ...,£-=,:_;I-

ICE CHEST NO. Sri l -J 7 f 
REMARKS: 

1. Custody Seal(c) ~sent )Absent• 
1..___ Broken 

Z. CU.tody Seal No.: 

l. Chain of CUstody c:esen~ /) ent• 
Records ,...---.._;;::,,,<'fa 

4. Traffic Reports- ( Pres:;-{ 
or Paclcfng List ~ 

5. Airbill 

6. Airblll No.: 

- -
Afrbill / Sticker 
Present / Absent• 

7:iiJ9tG67() 

EPA 
SAMPLE 

II 

CORRESPONDING 

SAMPLE 
TAG 

" 
ASSIGNED 

LAB 
II 

(. 

REMARKS: 
CONDITION OF 

SAMPLE SHIPMENT,ETC 

~----4-------1-------;-----------11 
7. Saaiple Tags 

8. Saq:,le Tag 
Nuicera 

9. SM'iple Condition: 

~~·.:.«l-----~--------"l------+-----------11 
-~f Custody 1------+------+-------t------------g 
lnt~roicen• / 

10.Does lnfonnatfon 
on custody 
records, traffic 
reports, and 
aaq:,le tags agree? 

~--
11.Date Reci eved at_ Lab: 

12.Te,iip of fee chest 

13.Tlane Recfeved: 

q-~{, -13 .,~-'---~---t----ti 

o9m 
SAMPLE TRANSFER 

Fract ion: ___ _ 

Area I: 

By: 

On: 

• Contaot SUO and attaoh r.oord ot r••olutlon 

"-"1.-d i,y: ------------------- LOQbOOk No. : 

0.t•: LOQC>OOk f'•O- Ho.: ________ _ 

FOAII DC - I 



rn :· z.505 ?Sill ;/ ii ;,J. -~-;,,(.,.~JI 000004 ·" 
.-~ -

·r: i..;pia.f.if.§ 03! i,ft ,Nri.~.:,~; :C::'Ai 'A,Rii1~·r8ii L · f ~ • ~ .~H1i1.ifN 15 · if) ruf if w RICfl ANO ~, , •,. ' " u -' ! c:: ~ · • .", 
TRACKING NUMBER 

....... .............. 

{ 

,.;__J 
OUEST/ONS? CALL 800-238-5355 TOLL FHEE 

09-~ --- -?.289153690 ----- I 71 = 211 e· 19 l.11s 13 6119 ol 11 I ~~l:::(;;:s~:O;f WJAWCJ ::f~,;:93 [ _ ··· 
F rom ( Your N cu uo) Ploasc Print 't'our P111..•rh1 ~Juint-r., (Vt'!1 y lmpo,1.1ut) a4.!o (Rec,c,.eofs Name} Please Pnnl Recipienu Ptlonf' Numbet (Vef'y ltnpoft.lN' 

SAHPLE CONTROL 
C , lllllMfl V !, 10-~,,;a~,::3Ff!: i 1 co~OLE HAUIS .'818 )357-3247 

01!1)af1menUFloor No. 

T A /t,'ORC AL 
'.:i h,tr.t AOtJh!:.i:-

203 C l·:RTGHT AVE 
C1I•; S1,11e ZIF' Required 

F-lCHi":m-rn ·CA ~ 

THA/ARLI+ 
EJCllCt $tree! Addn,ss (WI C1nf141 Otii~ to ,o. '4res OI_P0. lip C-./ 

160 TAYLOR STREET 
Cijy 

MONROVIA, 
Slate 

CA. 
Z1P Required 

91016 
YOUR INffRNAL BILHNG REFERENCE INFORMATION /optional/ (F,,,1 24 ch.lrKJ~s w,11 >PP<lf on mroica.J IF HOLD FOR PICK-UP. Prinl FEDEX Addr,ss Here 

Street 
Address 

·'• ~•~ ~·•~.~.:''..~/:;:~;_,;'f*:: tiu<. ,l i "• r. ~~~~Hf.I =~ ,,eq·•-tl Cily 
State .• Z7PRequired 

t• ,C1~~~~~c!!11o., ~ owv~i::.~'~.~:.~~!~~.J~~~~.LING l• 

Prionty ~ r I SIMXtattl 0-ni!}l,t , , 

1 "~i' ~~ ~fH[:; . I 5·:••--~:·i~~~;--:;· ... I : ! ~ HOLt:f~,l :;,J ·;:;L;: ;~·=:~::;~~ 
I 

!)(: PACK4;;1NG I PACKAGING I ~ • " 11.tJ F[OfX LEI·•<• !Jij • FEOEXUrT"H • I , DfLIVER s,;uROAr -.. -...... ... _,.,, • . '·· I C . : ~ U(--! .h' ............... : :. · •--=·•• ... -,. 

1

12 0 FEUfX /'.~, ' j :,~ 0 FEOEX PAK· ; ·o '.~ UAA'GiROUS GOOUS ,, ,·•., 

1 
1.1 O FEOEx Box I s:i O FEDfxsox . ; [J 

1

1 
1 J f7 ,rOEx Tl/BE I 54 • , Fcotx iURE : .; ·u-~ o,u ,::i ~__, . i,...,,. ". 

. Econany r-aay I Gc,_,,,nem Overnight , ': ~-,-•~~~~Al~~•., J;;••ffM;· ,.~. : ; [J ~;~;• PW<t SERVICE 

1•,_.~;';:\i~-~-~£~] ~t~~Gi_ 
1 

~ § 5A, !•.~•• ,ICK·U' 

r · · thfR."l'(;H: 
~ - i REM>HT · • ~-

1 • :~r~~r-

'•""' 

e..,. 
o. i. 

WEISHr ·-°"" 

Total 

~ ZCfl ~,;:,:. 
0/M SH/PMENT!Ch••9Hote W•-9"•1 

Emp. No. Dale 

0 c .. 11Rec;eoveo 

0 RelUm Sn,oment 

O ThifoPan~

Slreel Address 

0 Chq ToOet. 0 Cll9 . ToHOld 

c ,1y Slate z;p 

Received By · 

X 
Q,1;te/Time Received FedEx Employee Number 

Fede<al Ell)fess Use 

8aMCharges 

Oedared Value Char~e 

Other I 

Otha< 2 

Total Charges 

-DA!tltm • lbs . PART 1131204 FXEM :Wl 

___ X ____ X __ _ 

R1,-<~""t_J ,l, ; 

1--------------------_. FOAl,IAHISS 11551 ~ 
CIW?43H0U .. :H~·Sl->1) 1 , . o,n::-ao. 

~ ·~• --.a .. ,:., · 'r"-= __ _ _ r·- :11:;, ·. _:•·t: ·_,£Rt' __ . . .... .. _!_ . .'\. \'l<1-CalS.OC:, .a·:~~-~r~i~~=~~e 
---- --- --- --- ---.. 



97~3505 .. 2535 ... 00000 5 · 

- . RAOlA TlON DOSE RA rE SURVEY FORM 

011, 9( {(Q f( 3 cow ANY }!v)Afl :':e.~~ ornu o•o , ?2o9 I 53 C: 9.0 
SYM)Ot'a NI.fie /hAe ~ '5. OY:t -B6f._ -
Model No. Hr-wt t FJr•• Model No. dC·l:7 t fJr•J 

Scrw N01.- ~ ~ 17261! Serial N<iL «777)5 t osza 
Cafib<atiot Date ;yi?/73 _ ·o .. Gbutioa 0111 6UT if Gf/L.r8{J(/77DJJ · 
f lUlniaiut c:&L"b< a,io, 11do, Q. 28'0 r ~Uf ClL1,, llioe 1t<10t ___ /( ..... J; __ 'ri.,___ ___ ~ 

s...,. 
-

~ ,--

, 
~..._, 

!VA 
- ~ 
D('ul-LeR._ 

IS(() L s7 '/-

I ------ t_--

" 7 I"-- / / . . ~ 1 L /t / 
-- -1------,- ----it---t-- -r--.----1~ 

.,,----- ------- ------- ,--1---1_ -~ . ~ ----~ 
-

- ~* 
~[Y)S[C) 

~or ,_ 9 /ic, !t3 
I I I 
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GENERAL CHEMISTRY RESULTS 

CASE NO. 09-034 

Water Sample#: 

B09555 

CASE NARRATIVE 

Sul fate was only analyzed by Method 300.0 as 
agreed by Jeff Lerch in a telephone conversation 
with Dolores Sanchez on August 30, 1993. 

No problems were encountered during sample 
analysis. All QC results were acceptable. 

Maureen Parrish 

000006 



Received: 09/15/93 

REPORT Westinghouse Hanford Company 
TO 2355 Stevens Or.,HSIN·H4·23 

345 Hills Street/3000 Area 
Richland WA 99352 

ATTEN Jeanette Duncan 

CLIENT _W~HC ____ _ SAMPLES ...1. 
COMPANY Westinghouse Hanford Company 

FACILITY 

WORK JO ~2_0_0_·~B~P_-~1 _________ _ 

TAKEN By Westinghouse Staff 
TRANS Federal Express 

TYPE Liquid 
P.O. # N3·09-056-SU·AR 

INVOICE under separate cover 

SAMPLE IDEITIFICATIOI 

fis37 REPORT 
10/27/93 07:43:47 

PREPARED Thermo Analytical, Inc. 
BY 160 Taylor Street 

Monrovia CA 91016 

ATTEN Hs. Carole Harris 
PHONE 818·357-3247 

000007 
York Order• Al-O9-034 

~ {? ~ 
CERTIFIED BY 

CONTACT HKP CJH 

This report is for the sole and exclusive use of the client 
to whom it Is addressed and represents only those samples 
herein described. Samples not destroyed In testing are re· 
tained a maximum of 30 days unless otherwise requested. 

Q.1. 809555 WCCLPL 
TEST CODES and IANES used on this uorkorder 

Anions & \let Chem. 
Q.1. 809555 MS 
Q.1. 809555 Duplicate 
Q.1. 809555 
Q.1. 809555 Duplicate 
Q.1. 809555 
Q.1. 809555 Duplicate 
Q1. Wet Chemistry Blank 
02 LCS 

\ICLCS 
\ICL L 
\ICQCD 
\ICQCS 
\IF L 
\IN02 
\IP04 
WS04 
\I ALIC 

L 
L 
L 

Lab Control Sample Summary 
Chloride· WH120 
Quality Control Summery 
Quality Control Summary 
Fluoride in \later 
Nitrite (Liquids) 
Phosphate in Liquids 
Sulfate (in Waters) 
Alkalinity 

\I TDS -----"-~ Dissolved Solids 



q7:3505 ?538 
.,. I NA l r'ic: .'-'· ... 

000009 
REPORT Wort Order I A3-09-034 

Receiv e d: 09/15/93 Results by Sa• ple 

SAMP LE 10 ~8=0~9=5=5=5 ________ _ _ FRACTION 01A TEST CODE WCCLPL NAME Anions & Wet Che• . 
Date & Ti me Collected 09/11/93 Category 

ANIONS ANO \IET CHEMISTRY . LIQUIDS 
ANALYSIS METHOD RESULT UNITS .LlJ!l.!. 

Chlor i de 300.0 13. 5 mg/L 0.4 

Fluor i de 300.0 0.2 mg/L 0 . 1 

Phosphate 300.0 <0.4 mg/L 0.4 

Sulfate 300.0 16 mg/l 1.0 

Nitrite Nitrogen 300.0 <0.1 mg/l 0. 1 

FORM I 



97~3505 .. 2539 
TNA nc. REPORT York Order• Al-09 - 034 

000010 
Received : 09/15/93 Results by Sa• ple 

SAM PLE I D ~8~0~9~5~5~5 __________ _ FRACTION 010 TEST CODE YCCLPL NAME Anions & Yet Che• . 
Date & Time Collected 09/11/93 Category 

ANIONS AND \JET CHEMISTRY . LIQUIDS 
ANALYSIS METHOD RESULT UNITS LIMIT 

Alkalinity 310.1 120 mg/L 2 

FORM I 



lfi"'~ 'I 3S•r -15uo :9 / I ' . J ~, l~. I 
TNA Inc. REPORT 

00001 .1 
Uort Order• A3-09-034 

Received : 09/15/93 Results by sa• ple 

SAM PLE I D ~B-0-9=5=5=5 _________ _ FRACTION 01F TEST CODE UCCLPL NAME Anions~ Uet Che•• 
Date & Time Collected 09/11/93 Category 

ANIONS AND \JET CHEMISTRY • LIQUIDS 
ANALYSIS METHOD REiULT UNITS .!..!.!llI. 

Tot. Dfaaolved Solids 160.1 239 •g/lcg 5 

FORM I 



---~ 
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Thermo Analytical Inc. 
Skinner & Sherman Laboratories Inc. -

QUALITY ENVIRONMENTAL SERVICES 

----~- ·-:. ------ --·----·-·--- ---··- -- - - ·· ' 

. ··"> -~·- • . .. ' ·. ·-.. :i· .. .· .. .. . . 

, · 
t' _ .. -----··------ - --~--- . . . - -- - --------- -------- -- ----

Report for 

TMA/Hanford 

WORK ORDER #S309139 

Scientific Services Since 1922 



Page 1 

Received: 09/16/Vl 

1
"!"" ·1· 3505 1 su ") 1 / ! •. .. (..._ rl 

Skimer&st.- REPORT 
11/01/Vl 13:57:22 

llorlc Order# 53-09-139 

REPORT TMA/NORCAL PREPARED THA / Slcimer & Sherman Labs. 
TO 2030 Wright Avenue 

Richmond, CA 94804 

ATTEN Dan Steurmer 

CLIENT HANFORD NOR 
C<J4PANY THA/NORCAL Hanford 

FACILITY Richmond, CA 

~KID N3·09-056 
TAKEN By Clfent 

SAMPLES ...1 

-
BY 300 Second Avenue 

P.O. Box 521 
Waltham, MA 

ATTEN Client Services 
PHONE c617> 890-noo 

02254 CERTIFIED BY 

CONTACT ~D.,_P ___ _ 

TRANS ~F""ed"'e""x,__ ________ _ 

TYPE Water N03N02 
P.O.# N3·09·056 

INVOICE under separate cover 

SAIFLE IDEIITIFICATIOII 

Q1 B09555 
Q1 B09555D 
01 B09555S 

~ LCSW 

TEST aJ>ES end NANES used on this worlcorder 
N03N02 Nitrate/Nitrite 



97113505 i" ZSL} 3 

Page 2 Skin,er&She....-. REPORT Yoric Order# 53-09-139 
Received: 09/16/'ll 

I SAMPLE ID =B095= ___ ss __________ _ 
I 
I 
I II03N02 o ,42 

I 11111 N/L 

Results by Saple 

SAMPLE# 01 FRACTIONS : .,A _____________ _ 

Date & Time Collected 09/11/93 Category =WA~TER ___ _ 

I, _______________________________ _ 

I SAMPLE ID =8095= ___ 550"""---------

I 
I 
I II03N02 o .42 

I mg N/L 

SAMPLE# 01 FRACTIONS: ""B _____________ _ 

Date & Time Collected 09/11/93 Category =WA_,_TER=---

1------------------------------
I SAMPLE ID :::;8095=.:;.:.:55::.:S=--------

I 
I 
I II03N02 2 .42 

I mg N/L 

SAMPLE# 01 FRACTIONS: .!::c _____________ _ 

Date & Time Collected 09/11/93 Category =WA:.:;TER=---

1 ______________________________ _ 

I SAMPLE ID ..,LCSV=--------

1 
I 
I II03N02 2. 02 

I 1119 N/L 

SAMPLE# 02 FRACTIONS: .,A _____________ _ 

Date & Time Collected not specified Category =WA""TER=---

1--------------------------------



\ . ... 

f 

1 ., 
! 

f 

• 

IG7 113505 ?5u4 /, l .. ' .. k '\, J 

TMA/Skinner & Sherman Laboratories 
' 

.,·,,~,--~"'' Sample Login Sheet 

Workorder :53c?::) \~:e'.~ Client \-\0-1'\fuJ t?r>e:Number/TypeofSamples \ 1..,0.,_~ 

Protocol e-p Turnaround ""5. ""7:> Det-y Cooler Temp: \..\. 0 C,or NI A C?Oler Yes/No 
Custodian: Q;; .pa ,v '-Y Shipper & # S;:a d f 'I-- SDG/Batch# .tJ ya._-. 
Custody Seal: P~Absent/Intact/Not Client C3se# t-) -~ ~ D "'i""b 

Purchase Order/Contract# v =>0"'1 D<:"b Client Contact .... v c-,. e,,,;J c:..L-.R- c. 
Thg#: Present/ A~NA/(See COC) Chain of Custody:P~Absent/NA,# _____ _ 

Sample Containers - Broken Comment: _______________ _ 
Client Comment'! Yi o ~:,__--------"""'T"=-,------------
S arn pl e labels agree with Chain of Custody Information. ~(Comment) 
Client paperwork agrees with samples and Chain of Custody? (¥os/No (Comment) 
Shipment Dates: ~, ,1o\c.-.., _________________ _ 

List any date with papeIWOrk/shipment problems & specify the problem: 

\ 
Client ID Matrix Received '-- pH* Tost(s) & QC Holding Trmes 

1 "V::,oo,-:;c;G:> \.Jc>;;;~ °'\\,"' \~3 \."2.-7 D ½ ~ 0 3~c,-c... 

2 ----- --- -----
3 -----
4 -----
5 __ -====-====-=====---=-------
6 _____ --- -----
7 -----
8 ----- --- -----

1~-------- =======~=-~-=:-=:~:...~---=--=--=-=-=-=-=-=-=-=-=-=-=--=-=-=-~:..=-=-=-= 11 ----- _______ ...::::;. __ _ 
12 -----
13 ----""--
14 __ ..... __ --- -----
15 

16 __ _...,-=-==-=-=~~~~-=-=-=-=-=-=-=-=-=-~===-=-=-=-===~~===== 17 -----
18 ----- --- ----- --- ------- -----
19 -----20 -----

These samples are from a site known to have Radioactive Contamination: Yes (..___../No __ 
These samples have detectable amounts of Radioactive Material: Yes ____ No L-,../ 

Subcontract:Y~: ________________ Date: ____ _ 

Reviewed Date -------- --------
* EPA/CLP required 

02-2- Rev 1.7 
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' · 97 ~3505 .. ZSL}S 
PAGE 1 TNA/Norcal CIAII OF CUSTODY 
RCYD: 09/15/93 DUE: 10/20/93 09/15/93 14:44:05 

ORD• 13-09-056 
KEEP: 10/20/94 DISP: S 

DASH SANPLE IDENTIFICATION STORED TESTS for FRACTIONS with work in DEPT: SU and CATEGORY 

............................. , ........................................................................... . 
01B-IJ B09555 UNFILTERED S&S I IJH007 IJH008 IJH011 IJH075A IJH137 IJH386 ....... .................................................................................................. 
01E-IJ B09555 MS UNFILTERED S&S I IJH007 IJH008 IJH011 IJH075A IJH137 IJH386 ......................................................................................................... 
01F-IJ B09555 DUP UNFILTERED S&S I IJH007 IJH008 IJH011 IJH075A IJH137 IJH386 ......................................... -.............................................................. . 
01G-IJ L c s s&s I IJH007 IJHOOS IJH075A IJH137 IJH386 
********************************************************************************************************* 
02A-IJ B09556 FILTERED s&s I I.IH007 IJH008 IJH075A IJH386 ......................................................................................................... 
02B-IJ B09556 MS FILTERED S&S I IJH007 IJH008 IJH075A IJH386 ......................................................................................................... 
02C-IJ B09556 DUP FILTERED S&S I IJH007 IJH008 IJH075A IJH386 ......................................................................................................... 
02D - IJ L C S S&S I I.IH007 IJH008 IJH075A IJH386 
=============================================================================================•==•=z--=---

RELEASED BY TRANSFERRED TO RECEIVED BT 

q/15')9:!J 
r I 

n "'3 . _, 



~ iiffiA 97 ~ 3505 .. 25Ll6 •••• 
Thermo Analytical Inc. 

Skinner & Sherman Labs., Inc. 
300 Second Avenue 
Post Office Box 521 

Wa ltham, MA 02254-0521 
(617) 890-7200 

FAX (617) 890-3883 

October 22, 1993 

TMA/NORCAL 

I I 
I 

2030 Wright Avenue 
Richmond, CA 94804 
Attention: Dan Stuermer 

ouality control Narrative 

scope 
One (1) water sample was submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on September 16, 1993 from TMA/Norcal. The 
sample was analyzed for the USEPA CLP metals, bismuth, silicon 
and cyanide. The analysis was performed under TMA/Skinner and 
Sherman work order S309137. 

Methodology 
The sample was prepared, .analyzed and reported in accordance 
with the USEPA Contract Laboratory Program ILMO2. Bismuth 
was analyzed by flame atomic absorption spectroscopy. 

Discussion 
All quality control requirements were met for the samples with 
no exceptions. 

Please feel free to call if there are any questions concerning 
the data package. 

Respectfully submitted, 

?~NNER~ 
Steven R. Provencal 
Lead Chemist 

LABORATORIES, INC. 



97 II 3505 .. 25Ll7 
WESTINGHOUSE/HANFORD 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-00-0108 

Lab Code: SKINER 

SOW No.: ILM02. l 

Case No. : N3-09-056 SAS No.: SOG No. : 809555 

SAMPLE NUMBER: 
809555 
8095550 
809555S 

Lab Sample IO. 
09137-01S 
09137-01S2 
09137-01DS 

Were ICP interelement corrections applied? 
Were ICP background corrections applied? 

If yes-were raw data generated before 
application of background corrections? 

Comments: 

Yes/No YES 
Yes/No YES 

Yes/No NO 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above . Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been a~thorized by the Laboratory Manager or the 
Manager ' s designee, as verified by the following signature. 

Signature: .J~ . .P/'Ztl~ Name: Steven R. Provencal 

/tJ /zz /93 Date: Title: Lead Chemist 
J 

COVER PAGE - IN ILM02.l 
1 



_____________ .. __ _ 

tp ii 3505 ''SL}B 
f I I ~ \.. ... l ... 

WESTINGHOUS~/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B09555 
Lab Name: SK INNER & SHERMAN LABS. Contract: 68-00-0108 

Lab Co de : SK INER Case No . : N3-09-056SAS No. : SDG No. : B09555 

Lab Sample I D: 09137-01S 

Date Received: 09/16/93 

Mat rix ( soil/water): WATER 

Level ( low/med): 

% So l ids: 

LOW 

0 . 0 

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

I I 
I I 

'CAS No. Analyte : concentration : c: Q : M 
I I I I 
I I 1_1 

7429-90-5 :Aluminum 15.5 u: ' P I 

7440-36-0 : Antimony 12.9 B: p 

7440-38-2 : Arsenic 2 . 7 B: p 

7440-39-3 : Barium 104 B p 

7440-41-7 :Beryllium: 0.20 u p 

7440-43-9 :cadmium 1. 0 u p 

7440-70-2 :calcium 30900 p 

7440-47-3 'Chromium 74.2 I p 

7440-48-4 Cobalt 3.0 u p 

7440-50-8 Copper 5. 1 B p 

7439-89-6 Iron 664 p 

7439-92-1 Lead 1. 1 u p 

7439-95-4 Magnesium 10200 p 

7439-96-5 Manganese 11. 3 B: ' P 
: 7439-97 - 6 Mercury 0.20 u: AV : 
: 7440-02-0 Nickel 38.0 ' B: p 

' 7440-09-7 Potassium 7750 p 

7782-49-2 Selenium 2.3 u: p 

7440-22-4 Silver 3.7 u: p 

7440-23-5 Sodium 13600 p 

7440-28-0 Thallium 2.4 B: p 

7440-62 - 2 Vanadium 16.5 Bl p 

7440- 66-6 , Zinc 8.5 u: p 

:cyenide 10.0 u: CA : 
7440-69-9 :Bismuth 500 u: A 
7440-21 - 3 :silicon 29000 p ' I 

Colo r Bef or e : CO LORLE SS Clarity Before: CLEAR Texture: 

Colo r Af ter: COLORLESS Clarity After: CLEAR Artifacts: 

Comme nt s: -

FORM I - IN ILM02.1 

') ,_ 
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Dale 

.. ---·-------

.. ..... 

---------------- ---------------
A/RB/LL 

PACKAGE 
TRACKING NUMBER 

729•26•3.S] 

·RECIPIENT'S copy--9 .~/5..:~9.:;;.. . ...__· ______________ _ 
!Yaur~Nlrrw~~ ... · , .. ;Aocllplonr"a--(Voly..,__ 

Company 
· Sample Control , i Cl J-£ 31~ 2t. 3 3 .1 - { ~ ) • - • 

~ Oepa,lrnenllAooNo. a.:~-----···-·····-· ··-··-···----- '. 017 --~ 
..... . 

f .'.1 /~;I.Ji-- •:: .<'. l nd .. SSh . hn.r. -6 SIINIAddreaiia_;_.--=-'-'-''----'=---------:----'--'-~---7iExactE.iiiiii~~=e~~lliii;;;lo?~-,.}:'ft;c-_1·~,t.&S·--·-··· ·-·--

;- · ·, - ,., •."'. ,. .. ~. H. T .. ~ V r.·. t · · 
- n~ l , ._ .. ---------.,,.._-_ _ JOO.--Sec:ond.-·•· ·:-Aven••e-••··········· .. =,--.,......,-----Clly. · · ··-·· -·······-· ---~~ ·--·· ····-···--- Sim ·-······ ZJ'Reqund City ·: . cu Staia · ·ZJ'Reqund 

S8MCES 
(Ch«k only one bolr) 

Pliorlly<>-nlgtW Slandatd~ - .. ---~~-=::;---
11 Je1 OTHEII 51 • OTHEII 
~ l'ACKN;ING . l'ACKASM 

16 • FEDEX LEm11 56 • FEDEX LEm11 • 

12 • l'!IU MK" 52 • f81lfX /'MK" 

13 [J FEDEX ,ax 53 • F8E' ,or 

14 • FBE'TI/IIE 54 • FEDEXTUIE 

Date • F~I Expre,s Use 
_, Baae Chatgfs · 

1 • l«ltDFOlll'ICK-Ul'(Fll.,_H) 

2 [:I OflMJI ffllaMY 

3 OflM11S4nd°i£d>-•·, ·-·-,..._ .. __ L .. -
1-';;,...=..;..:;.::......._....:aD::....;;Cl'll..=.· i...;.o.;.Ool.;.........:ao=--·a.o.~To----t ~ \ll lu• ~rge 

___ .J. __ 

.4 0 DNtGE/IOUS GOODS -
Staie Zip 

so 
6 • =-----1--1-.J....0!::,e:S-'---'----~ ~~~~~~;;;;-{___;_._ 

o,1a, .. • ~•--·-· 
7 • oTHEIISl'ECIN.'sERw:E __ •• . -·· ·~ 
9 • ft.!'!".;!!;ICK-UP 

• ----~ 
12 • HOLQYll(IMIIYII_....,.., , 

--



97~3505 .. 2550 
TMA/Skinner & Sherman Laboratories 

Sample Login Sheet' 

Workorder S:2:,n 5 ,3 7 Client H o--...f.,.,..-.l r-, ,.,._ Numbertrype of Samples '"2-\.A.JC---kr 
Protocol C..J> Turnaround ~ 3 oa..u Cooler Tump: Y 0 C,or N/ A Cooler ~No 
Custodian: ~'-¥ Shipper &if ~12.cA t::s SDG/Batch# j..) ½: 
Custody Seal: ~Absent/Intact/Not Client Case# \0 ~ o"'i o ~<.::::, 

Purchase Order/Contract# I-):'=°::! os:t~ Client Contact J:> »ett:? ch ~ 
Tug#: Present/ A~NA/(SeeCOC) Chain of Custody:P~Absent/NA,# _____ _ 

Sample Containers n Broken Comment: ----------------Client Comment? Yc · 6 ~'-----------.~-----------Sample labels agree with Chain of Custody lnformation?."'-.., .. •o (Comment) 
~ent paperwork agrees with samples and Chain of Custody~No (Comment) 
Shipment Dates: "f\ ,\,, 1 ")!i _________________ _ 

List any date with paperwork/shipment problems & specify the problem: 

Client ID 
1 !x2555:S: 
2 -----

Matrix 
\+?C>..-kr-

Received 
9\ , '-1,:;:i 

' 

3 ----- --- -----
4 _____ --- -----

pH* Tus~s) & ~Holding Times~ 
1.11,12.QQ).S l ,,,J,,c"'c M-tl~ ~ 6 : +s . 

-------:-::=------

~ --====-----====--=-==-=-=-=-=-=-=-=-=-=-====-:-::======-~:--- ----
1 · . -----8 -----9 ____________ _ 

10 _____ --- -----
11 -----12 -----13 ----- _____ , ____ _ 
14 -----
15 ----'- --- -----

~~ =====~-===-;.=:...:~:::-=--=-==-~=:..=_=-_-_-_-_-:::~=:_=--=:::::~~~~===~= 
18 -----
19 -----
20 _____ --- -----

These samples are from a site known to have Radioactive Contamination: Yes ./ No_ 
These samples have detectable amounts of Radioactive Material: Yes ____ No .__,,..., 

Subcontract:Y~o: ________________ Date: ____ _ 

Reviewed Date -------- --------
* EPA/CLP required 

Rev. l.7 Page: 
190 

--·- ·- - ·- --·- - -



97 ll 3505 2551 
TNA/Norcal CIAII OF CUSTODY 

: 09/15/93 DUE: 10/20/93 09/15/93 14:44:05 
ORD• 13-09-056 
KEEP: 10/20/94 DISP: S 

DASH SANPLE IDENTIFICATION STORED TESTS for FRACTIONS with wort fn DEPT: SU and CATEGORY 

......................................................................................................... 
018-11 809555 UNFILTERED S&S I UH007 IIH008 IIH011 UH075A IIH137 IIH386 ......................................................................................................... 
01E·II 809555 HS UNFILTERED S&S I UH0D7 IIH008 IIH011 IIH075A IIH137 IIH386 .................................... ..................................................................... 
01F·II 809555 DUP UNFILTERED S&S I UH007 IIH008 IIH011 IIH075A IIH137 IIH386 ......................................................................................................... 
01G·II L C S S&S I WH007 IIH008 WH075A UH137 UH386 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
02A·W 809556 FILTERED S&s I UH007 1111008 WH075A WH386 ..... -.................................................................................................. . 
02B·II 809556 MS FILTERED S&S I UH007 IIH008 UH075A IIH386 .... ..................................................................................................... 
02C·II 809556 DUP FILTERED S&S I WH007 WH008 IIH075A WH386 ............. -..................................................................................... -.... . 
02D-w L c s s&s I WH007 uHooa IIH075A 11H386 

··••=••=••·····················•·=••2===••······························································· 

RELEASED BT TRANSFERRED TO RECEIVED BT 

1 

191 



i i1riA 97 ~ 350~~;;,e===================:i 
Thenno Analytical Inc. 

Skinner & Sherman Labs. , Inc. 
300 Second Avenue 
Post Office Box 521 

Waltham, MA 02254-0521 

(617) 890-7200 

FAX (617) 890-3883 

October 22, 1993 

TMA/NORCAL 
2030 Wright Avenue 
Richmond, CA 94804 
Attention: Dan Stuermer 

Quality Control Narrative 

Scope 
one (1) water sample was submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on September 16, 1993. The sample was analyzed 
for the USEPA CLP metals plus bismuth and silicon. The analysis 
was performed under TMA/Skinner and Sherman work order S309138. 

Methodology 
The sample was prepared, analyzed and reported in accordance with 
the USEPA Contract Laboratory Program statement of Work ILM02. 
Bismuth was analyzed by flame atomic absorption spectroscopy. 

Discussion 
All quality control requirements were met for the samples with 
following exceptions: 

The chromium laboratory .duplicate exceeded the control limit 
requirements. 

Please feel free to call if there are any questions concerning 
the data package. 

Respectfully submitted, 

7;::;y::::::1 
Steven R. P·rovencal 
Lead Chemist 

IABORATORIES, INC. 

5/ 8( 9 (a cr...u 



97~3505 .. 2553 
WESTINGHOUSE/HANFORD 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name : SKINNER & SHERMAN LABS. Contract: 68-00-0108 

Lab Co de: SK INER Case No. : N3-09 - 056 SAS No. : SDG No.: B09556 

\ SOW No . : ILM02.1 

SAMPLE NUMBER: 
B09556 
B09556D 
B09556S 

Lab Sample IO . 
09138-01S 
09138-01S2 
09138-01DS 

Were I CP interelement corrections applied? 
Were I CP background corrections applied? 

If yes-were raw data generated before 
appli cation of background corrections ? 

Comme nts: 

Yes/No YES 
Yes/No YES 

Yes/No NO 

I cer t ify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other t han the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on fl oppy diskette has been a~thorized by the Laboratory Manager or the 
Manager 's designee, as verified by the following signature. 

Signature: ~ · ~ Neme: Steven R. Provencal 

Date: 10µ2/93 Title: Lead Chemist 

COVER PAGE - IN ILM02.1 
-

1 



97113505 .. 255ll 
WESTINGHOUSE/HANFORD 

1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B09556 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-00-0108 

Lab Code: SKINER Case No . : N3-09-056SAS No.: 

Matrix (soil/water): WATER 

Level ( low/med): 

\ Solids: 

LOW 

0.0 

SOG No. : B09556 

Lab Sample ID: 09138-01S 

Date Received: 09/16/93 

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

I I 
I I 

CAS No . Analyte :concentration:c: Q 
I I ----- ----- -------' _, ---

7tl.29-90-5 :Aluminum 15.5 :u: 
7440-36-0 : Antimony ' 17. 2 'B: 
7440-38-2 :Arsenic 1.7 u: 

, 7440-39-3 : Barium 104 B: 
7440-41-7 :Beryllium 0.20 u: 
7440-43-9 : Cadmium 1. 0 U: 
7440-70-2 :calcium 31700 
7440-47-3 :chromium 
7440-48-4 : Cobalt 
7440-50-8 : Copper 
7439-89-6 :Iron 
7439-92-1 : Lead 
7439-95-4 :Magnesium 
7439-96-5 : Manganese 
7439-97-6 : Mercury 
7440-02-0 Nickel 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

,Cyanide 
7440-69-9 : Bismuth 
7440-21-3 : silicon 

23.5 
3.0 
2.9 

276 
1. 1 

I a 
I 

u: 
u: 

I u: 
10400 : : 

5. 9 1 B: 
0.20 u: 

22.8 B: 
7880 

2.3 
3.7 

14000 
2.2 

15.9 
9.8 

500 
29900 

u 
u 

u 
B 
B 

u 

M 

p 
p 
p 
p 
p 

:P 
:P 
:P 
:P 
: p I 

'P 
p 
p 
p 

AV 
p 
p 
p 
p 
p 
p 
p 

: p I 

:NR: 
:A 
: p : 
I I ___ ,_, 

Texture: Color Before: COLORLESS 

Color After: COLORLESS 

Clarity Before: CLEAR 

Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 

2 

J 



.97 ii 3505 .. 2555 
TMA/Skinner & Sherman Laboratories , 

Sample Login Sheet 

Workorder s '>OC\ 1 ~ ~ Client U 9:-::::Dz:cf--t-ie:C Numbertrype of Samples ( v--~ 
Protocol C--R Turnaround 7 3 o e::1 Cooler Tump: Y 0 C,or N/ A Cool~No 
Custodian: ~ (?ncr,J)t> Shipper & # Er d v SDG/Batch# ~ h 
Custody Seal: P~t/ Absent/Intact/Not Client Case# tJ ~ o c; o s <.::. 
Purchase Order/Contract# µ 2 o, o -;- v Client Contact D . ~.,. f?. ·-fV cJ-.L-? 
Tug#: Present/ ~t/NA/(See COC) Chain of Custody:P§ati Absent/NA,# _____ _ 

Sample Containers -
Client Comment? Yc 

Broken Comment: ----------------
Sample labels agree with Chain of Custody Information? Yc 
Client paperwork agrees with samples and Chain of Custody 

Comment) 
No (Comment) 

Shipment Dates: q\,,.. I c..~ 

List any date with paperwork/shipment problems & specify the problem: 

Client ID 
1 o o °' 5 <"'=> 
2 -----
3 ----- --- -----

pH* 
, . 'i} 

Tust(s) & QC 
>2 -> ·~~ 

Holding Tunes 

4 _:,.._ ___ -===--=========-====~-........::~---
5 ----- --- -----
6 -----7 ' . 
8 -----
9 ----- --- -----

10 _____ --- -----
11 -----
12 -----
13 ----- ----,- -----
14 -----
15 ------,..-

~~======t==~=~~-=-=-=-=~.:-=.:::-_=-:_::_:~--:.:.:.:.:.:.:.:..:_:.:..=-=-=-=- -----
18 -----
19 -----
20 _____ --- -----

These samples are from a site known to have Radioactive Contamination: Yes _ _/ No __ 
These samples have detectable amounts of Radioactive Material: Yes ____ No l..,/ 

Subcontract:Y~: ________________ Date: (?:, p 
Reviewed ______ Date______ ~\ \ 1 l Gj V 

~r * EPA/CLP required 
Rev 1.7 Page: 1 75 



97~3505 .. 2556 
TNA/Norcal CIAIN OF CUSTODY 

09/15/93 DUE: 10/20/93 09/15/93 14:44:05 
OH• •3-G9-056 
l:EEP: 10/20/94 DISP: S 

DASH SAMPLE IDENTIFICATION STORED TESTS for FRACTIONS with work in DEPT: SU and CATEGORY 

.......................................................................................................... 
01B·W 809555 UNFILTERED S&s I WH007 WH008 WH011 WH075A WH137 WH386 ......................................................................................................... 
01E·W B09555 MS UNFILTERED S&s I WH007 WH008 WH011 WH075A WH137 WH386 ......................................................................................................... 
01F·W B09555 DUP UNFILTERED S&s I WH007 WH008 WH011 WH075A WH137 WH386 ..... .................................................................................................... 
01G·W L C S us I WH007 WH008 WH075A WH137 WH386 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OZA·W B09556 FILTERED s&s I WH007 WH008 WH075A WH386 .............................. • -• ........................................................................ . 
OZB·W B09556 MS FILTERED s&s I WH007 WH008 WH075A WH386 ......................................................................................................... 
OZC·W B09556 DUP FILTERED S&s I WH007 WH008 WH075A WH386 ......................................................................................................... 
OZD-w L c s s&s I WH007 wHoos wH075A wH386 

·····••==•=••··········••==••··••========••=••··························································· 

RELEASED BT TRAIISFERRED TO RECEIVED BT 

1 

-
17G 



97~3505 .. 2557 
Thermo Analytical Inc. 

TMA/Norcal 

2030 Wright Avenue 

P 0 . Box4040 
Richmond, CA 94804-0040 

(510)235-2633 Fax No. (510) 235-0438 Ii 
I! 
Ii 
I! 
i I 

·--·-- -.. =============~ 

I 1 

December 2, 1993 11..:

1 

·==================-====-======-==.; 
Ref: TMA/Norcal N3-09-058-7243 

Ms. Briana Colley 
Westinghouse Hanford Company 
345 Hills Street 
Richland , WA 99352 

Dear Ms. Colley : 

Enclosed is the data report for the one water sample received September 15, 1993 from location 200-
BP-1. Results are given for gross alpha, gross beta, tritium, strontium-90, technetium-99, total 
uranium, isotopic plutonium, and gamma scan analyses. The data package is paginated 1 through 
288. 

Please call if you have any questions concerning this data. 

Sincerely, 

cf!J1,K~cv,_ 
Dinkar P. Kharkar, Ph .D. 
Manager, Nuclear Programs 

DPK/ssf 

Enclosure: Data Package 

'·../ 1 



rr-- ·1 i5oc 15ra .-/1,J ;;];,-" .. 1 

SDG: ~72,.....43,.....____,..---,-
Contact: Dinkar Kharkar 

1.0 GENERAL 

TMA NORCAL 
REPORTING GROUP 7243 

CASE NARRATIVE 

Client:~estin9house Hanford 
Contract:MBH·SW-069262 

TMA/Norcal Sample Delivery Group 7243 is comprised of the sample listed on the Chain-of
Custody documents below. This sample group was processed under the Westinghouse 
Hanford Company Statement of Work P.O. MBH-SVV-069262. 

1.1 Chains-of-Custody 
This report includes data for the one water sample from location 200-BP-1 delivered 
under Field Log Book #EFL-1020. A Chain-of-Custody number was not provided. 

1.2 Sample Volume 
Three 2000 mL, one 1000 plastic bottles, and one 250 mL glass bottle containing the 
sample were received for the analyses. 

1.3 Missing Samples 
The sample listed on the Chain-of-Custody document was received. 

1.4 Holding Times 
The samples were collected on September 11, 1993 and sample processing was 
initiated within 180 days of collection. 

2.0 QUALITY CONTROL 

The internal quality control consisted of one sample each of a laboratory control sample, a 
blank, and a replicate. All original analyses were performed with QC samples 7243-02 
through 7243-04. 

The QC samples were prepared by the Quality Control Department. Copies of the QC 
notebook pages are included in this data package. 

2.1 Laboratory Control Samples 
The LCS recoveries for all nuclides were acceptable. The MDA's of the results for 
all analyses met the RD L's except for technetium-99 and plutonium-238, due to a low 
chemical yield and a high background of the counter in the region of intetest, 
respectively . 

Case Narrative Section 
Page 1 of 3 

' ) 

TMA 



SDG: '-c72'---43....._--,---,-_ 
Contact: Dinkar Kharkar TMA NORCAL 

REPORTING GROUP 7243 

2.0 QUALITY CONTROL (cont'd) 

2.2 Reagent Blanks 

Client:Westinghouse Hanford 
Contract:MBH-SVV-069262 

The MDA's of the results for all analyses met the RDL's. The 2 a error for 
strontium-90 was underlined because it was larger than both the MDA and the result 
implying that the MDA may not be a good estimate of the "real" minimum detectable 
activity. Elevated technetium-99 was found in the blank. Although the technetium-
99 blank appears high on a nominal aliquot basis, it is below the RDL on a per 
sample basis. 

2.3 Duplicates 
Results were satisfactory for all duplicate analyses. The MDA for iron-59 for the 
duplicate of sample BO9555 was higher that the RDL due to the higher background 
of the detector in the region of intrest. The 2a error for strontium-90 for the original 
and the duplicate of sample BO9555 was underlined because it was larger than both 
the MDA and the result, implying that the MDA may not be a good estimate of the 
"real" minimum detectable activity. 

3.0 ANALYSIS NOTES 

3.1 Gross Alpha Analyses 
The average MDA for gross alpha was (2 ± 1) pCi/L. Gross alpha activity above 
the RDL was not found in the sample. 

3.2 Gross Beta Analyses 
The average MDA for gross beta was (2 ± 0) pCi/L. Gross beta activity above the 
RDL was found in the sample. 

3.3 Tritium Analyses 
The average MDA for tritium was (200 ± 0) pCi/L. Tritium activity above the RDL 
was not found in the sample. 

3.4 Strontium-90 Analyses 
The average yield for four analyses was (82 ± 3)%. The lowest yield was 81 % and 
the highest was 84%. The average MDA was (0.8 ± 0.1) pCi/L. Strontium-90 
activity above the RDL was not found in the sample. 

3.5 Technetium-99 Analyses 
The average yield for four analyses was (45 ± 32)%. The lowest yield was 24% and 
the highest was 59% . The average MDA was (5 ± 4) pCi/L. Technetium-99 
activity above the RDL was not found in the sample. 

Case Narrative Section 
Page 2 of 3 

TMA 



SDG: .:..:72'-"43=-----
Contact: Dinkar Kharkar TMA NORCAL 

REPORTING GROUP 7243 

3.0 ANALYSIS NOTES (cont'd) 

3.6 Total Uranium Analyses 

Client:Westinghouse Hanford 
Contract:MBH·SW-069262 

The average MDA for total uranium was (0.1 ± 0.4) µ,g/L. A total uranium 
concentration of 2.6 ug/L was found in the sample. 

3. 7 Isotopic Plutonium Analyses 
The average yield for four analyses was (41 ± 30)%. The lowest yield was 23% and 
the highest was 59%. The average MDA was (0.04 ± 0.05) pCi/L. Isotopic 
plutonium activity was not found in the sample. 

3.8 Gamma Scan Analyses 
A gamma scan analysis found no activity above the RDL in the sample. 

Case Narrative Section 
Page 3 of 3 
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-·:. > 11~58-04 __ :I 
.. •:::'.•:: 

SDG 7243 
Contact Dinkar Kharkar 

DUPLICATE 
Lab S8111)le id N309058-04 

Dept S8111)le id 7243-004 

ANALYTE 
DUPLICATE 2a ERR 

pCi/L (CWNT) 

Gross Alpha 
Gross Beta 
Tritil..m 
Strontil..m 90 
Technet iun 99 

Total Uraniun (ug/L) 
Plutoniun 238 
Plutoniun 239/240 
GAMMA SCAN ANALYTES 
Sodiun 22 
Potass i un 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobiun 94 
Rutheniun 103 
Ruthen iun 106 
Tin 113 
Cesiun 134 
Ces iun 137 
Ceriun 144 
Europiun 152 
Europiun 154 
Europiun 155 
Radiun 226 
Radiun 228 
Thoriun 228 

DUPLICATES 
Page 1 

Slll4ARY DATA SECTION 
Page 12 

1.2 
1.5 

140 
1.0 
2.0 
0.46 
0.005 
0.005 

TMA NORCAL 
REPORTING GROOP 7243 

DUPL:ICATE 

ORIGINAL 
Lab S8111)le id N309058-01 

Dept S8111)le id 7243-001 
Received 09/15/93 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client saq,le id ,.,B0""9""5""'5"'"5 __________ _ 

Location/Matrix 200-BP-1 
Collected 09/11/93 

Chain of custody id EFL-1020 

LIQUID 

ll>A 
pCi/L 

RDL 
pCi/L 

QUALi- ORIGINAL 2a ERR ll>A 
pCi/L 

QUALi - RPO 3a PROT 

1 >> 
-2-> 

200\ 

-/~tt 
----: 0}04· 

Jm:- -... -.-

·il1i{. 

3 

4 

400 
2 
5 

0.05 
0.05 

,Mr ___ 30 
~0) 
20>· 30 
fo 
-20:\:• 

100::. 

. 20 / 
fo\ . 

! !!!\/' 20 

FIERS TEST pCi/L (caJNT) 

J _}.' 80A 
80B 
H 
y 

TC 
U_T 
PU 

PU 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

-0 . 023 
7.5 

·-••--54:..-. 

1.2 

1.5 
140 

\ -0 085 _Q..22_ 
/ :s:s. 1.9 

•-··2·•:-::. 

2° ::? 
200.-.::. 

ofa:::c-. 

2.6 
___ ... o .. ,:.· 

0 ~002 · 

u 
u: . .:::-· 
u .... 
U /. 

u 
U . 

u 

0.46 
0.011 ofo4 
0.012 >ofoi 

_-·••100 <··-· 

:tll 
-•·• w&f ... 9 / 
.JO?t• 
-soi -

FIERS X TOT LIMIT 

u 

u 
u 
u 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

20(): 363 
16 50 

Lab id ""'TM_A_N ___ _ 

Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DUP 
Version =2 ..... 2 __ 7 __ 

Report date 12/02/93 
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SOG 7243 
Contact Dinkar Kharkar 

DUPLICATE 
Lab sample id N309058-04 

Dept s~le id 7243-004 

DUPLICATE 211 ERR 
ANALYTE pCi/L (CWNT) 

Thor iun 232 u>•: 

DUPLICATE SUF· 
TEST PLANCHET FIX ALIQUOT 

80A/80 
808/80 
H 
y 

TC 
U_T 
PU 
GAM 

7243-004 
7243-004 
7243-004 
7243-004 
7243-004 
7243-004 
7243-004 
7243-004 

QC- 15612 · 15616 

DUPLICATES 
Page 2 

SUMMARY DATA SECTION 
Page 13 

•>Q~ioo·L 
.. \1fr3o()L 
.}~%100·: L 
,·,•<i%oT 

x:6~!!~~t 
••:•1:001 . 

·•· cLsoo L 

TMA NORCAL 
REPORTING GRClJP 7243 

DUPL:ICATE, cont. 

ORIGINAL 
Lab sample id N309058·01 

Dept sample id 7243-001 
Received 09/15/93 

MDA RDL QUALi· 

pCi/L pCi/L FIERS 

··60.)·.· u:::<·· 

ANALYZED REVIEWED BY 

10/12/93 10/13/93 OPIC 
10/12/93 10/13/93 OPIC 
10/13/93 11/17/93 OPK 
11/02/93 11/05/93 DPK 
11/18/93 11 /18/93 OPK 
10/07/93 10/12/93 OPIC 
10/22/93 10/28/93 OPK 
10/13/93 10/20/93 OPK 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Client sample id ,:.;B0::.,:95.a:.::.:55:..._ ________ _ 

Location/Matrix 200-BP-1 
Collected 09/11/93 

LIQUID 

Chain of custody id EFL-1020 

ORIGINAL 211 ERR MDA QUALi· RPO 3cJ PROT 

TEST pCi/L (COONT) pCi/L FIERS X TOT LIMIT 

GAM U,,,:::.· ·40·.r u 

ORIGINAL SUF· 

PLANCHET FIX ALIQUOT ANALYZED REVIEWED BY 

7243-001 
7243-001 
7243-001 
7243-001 
7243-001 
7243-001 
7243-001 
7243-001 

!
1:~~la~• ~~~~:~:! ~~~~!~:! ~:~ 
Mihoo 

'U?Hi t>o 
. fofaoo :: 
0~0200 .· 

·.·, tfoo• 
·,, 6~500 

10/13/93 11/17/93 OPIC 
11/02/93 11/05/93 OPIC 
11/18/93 11/18/93 OPK 
10/07/93 10/12/93 OPK 
10/26/93 10/28/93 OPIC 
10/12/93 10/20/93 OPK 

Lab id ""'TMA""-=N __ 
Protocol WHC·HASM 
Version Ver 1.0 

Form OVO·OUP 
Version ..,2 .... 2 ... 7 __ 

Report date 12/02/93 

21 



97 ~ 3505 ·~ 2563 

SDG 7243 
Contact Dinlcar Kharlcar 

Lab sample id N309058·01 
Dept sample id 7243-001 

Received 09£15£93 

ANALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Strontium 90 
Technetium 99 

CAS NO 

Alpha 
Beta 
10028-17-8 
10098-97 - 2 
14133-76-7 

Total Uranium (ug/L) 7440-61·1 
Plutonium 238 13981-16·3 
Plutonium 239/240 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Ces i um 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 

DATA SHEETS 
Page 1 

SUNNARY DATA SECTION 
Page 14 

13966-32-0 
13966 - 00-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40 - 0 
14681 - 63-1 
13968-53-1 
13967-48-1 
13966-06-8 
13967 - 70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
14391 - 16-3 
13982-63-3 
15262-20-1 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7243 

DATA SHEET 

Cl fen t 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/L 

~0 ~023 

ns 
54-::.,.,.,. 

· :~o ==~=085 C: 
· $Ts /·. 

. \ ii r•· 
U::=:,;::., 

:::i- .;::-, lJ ':}: 
U::"=.·· 
u .. 
u ;-:• 
U ·-:-:-

211 ERi 

(COUNT) 

1. 2 

1.5 
140 

0.99 
1. 9 
0.46 
0.017 
0.012 

Westinghouse Hanford 
MBH·SVV-069262 

B09555 
200-BP-1 LIQUID 
09£11£93 
EFL-1020 

NDA 
pCi/L 

RDL 

pCi/L 
QUALI-
FIERS TEST 

i >= 3 
2:: 4 

2QO .. 400 

'o} a .=:=·· 2 
/ 4\ . 5 

? () ~·04 

u ,::=::· 
u -:::::::::,· 
ti\· 

80A 

80B 
H 
y 

::pfq~ ( 0 • 0 5 

TC 
U_T 
PU 
PU -- 0102? 0.05 

Ho: 30 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

··9·,,. 
16 : 
-so: 
,Jo •. . t a:, 

=·= +a > 
40:? 

:·••1••:!~~•!:!:••=••=· 

20 

40 
40 

U:.:::-

U:):: 

Lab id .:.T.:;!M..,.A~N __ _ 
Protocol WHC·HASM 

Versi ·on Ver 1 .0 
Form DVD ·OS 

Version ~2~-~2~7 __ _ 
Report date 12£02£93 
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TMA NORCAL 
REPORTING GROUP 7243 

DATA SHEET, cont 

SOG 7243 Client 
Contact Dinkar Kharlcar Contract 

Lab sample id N309058-01 Client sample id 
Dept sample id 7243-001 Location/Matrix 

Received 09l15l93 Collected 
Chain of custody id 

RESULT 20' EH 
AULYTE CAS NO pCi/L (COUNT) 

Thorium 232 7440-29- 1 

LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT 

N309058-01 80A/80 
N309058-01 808/80 
N309058-01 H 
N309058-01 y 

N309058-01 TC 
N309058-01 U_T 
N309058-01 PU 
N309058-01 GAM 

DATA SHEETS 
Page 2 

SUIIIIARY DATA SECTION 
Page 15 

7243-001 
7243-001 
7243-001 
7243-001 
7243-001 
7243-001 
7243-001 
7243-001 

Westinghouse Hanford 
M8H·SVV-069262 

809555 
200·8P-1 
09l11l93 
EFL-1020 

IIDA 
pCi/L 

40 ·.•· 

ANALYZED 

10/12/93 
10/12/93 
10/13/93 
11 /02/93 
11/18/93 
10/07/93 
10/26/93 
10/12/93 

LIQUID 

RDL QUALi-
pCi/L FIERS TEST 

u>. GAM 

REVIEWED BY 

10/13/93 D PK 

10/13/93 DPIC 
11/17/93 DPIC 
11/05 /93 DPIC 
11/18/93 DPIC 
10/12/93 DPIC 
10/28/93 DPIC 
10/20/93 DPIC 

Lab id ~T_M_A~N __ _ 
Protocol WHC·HASM 
Version Ver 1.0 

Form 0V0·DS 
Version _2_._2_7 __ _ 

Report date 12l02l93 
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Westinghouse 
Hanford Company 

Custody Form Initiator 

Cf" 113505 '15 r5 ,/, , ,..c. .. b 

KO LEE/GG HAMILTON 

CHAIN OF CUSTODY 

COl!l>any Contact PH BUTCHER 
Project .Designation/Sampling Locations [}_ 00 - @p- f 
Ice Chest No.(, w s b fv 

Telephone { 509) 376-5045 
Collection Date 9 /tr/ 9 ..s 

Bill of Lading/Airbill No. -Z,.'$'? &t/'50Db T 
Field Logbook No. /zrl. _ /o;J-o 

Offsite Property No.tJ:11, "3.-{)--/)7/ f"- 3 / 
Method of ShiJ:Xllent 4'f'tA- (:flY\Ci::f<~ { o/q3 
Shipped to 1"fv{-¥\- (){ C °f I_ 

Poss i ble Sample Hazards/Remarks 

Sample Identification 

BO ?5fl. <- ?l.rl~:, 

-<,.:fgo_p¥, ~t.~ P, WATER; METALS-CLP TAL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi), 
SELENIUM (HN03 pH<2) UNFILTERED . 

,...--t, 500ml, G, WATER; IC ANIONS(F,Cl,S04,N02,P04) 
rt, 500ml, P, WATER; N02/N03(H2S04 pH<2) 
-t, 250ml, P, WATER; ALKALINITY 
...-1, 500ml, P, WATER; TDS 
'-1, 500ml, P, WATER; SULFATE 
'1, lL, P, WATER; CYANIDE(NaOH pH>l2) 

31 ~L~-l~ 4l & 1, 2l, P, WATER; GROSS ALPHA/BETA, GAMMA SPEC(Cs-137,Co-60,Ru-106), 
1
'°"<- '"

1
H Pu-238, Pu-239/240, Sr-90, TOTAL URANIUM(HN03 pH<2) 

--1", 250ml, Gs, WATER; TRITIUM 
......-1, lL, G/P, WATER; Tc-99(HCl pH<2) 

BO 'l 55" 
..-1, lL, P, WATER; M§lttNibMP TA~~3ap~~2~ar~tl~R~B,Si,Al,Bi), 

[) Field Transfer of Custody Chain of Possession (Sign and Print Names) 

Final Sa 

Disposal Method: Disposed by: Date/Time: 

COfllllents: 

I'<- t:.vy. b £- ·} # ;) c_ bl ,L [). Lu.. 9 /11 I~ 3 I .JJ 0 

A-6000-407 (12/92) ~EF061 48 
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/ I If,.'!,. "'..,.,J 

@ Westing house 
SAMPLE ANALYSIS REQUEST 

Hanford Company 

PART I: FIELD SECTION 

Collector KD LEE/GG HAMIL TON Date Sampled tl.1/IY ,l Time /u 11/ hours 

Company Contact PH BUTCHER Telephone (5091 376-5045 

Sample Number and Type of Sample • Analysis Requested 
Number Containers 

Type of Sample 

BO 9.f.5°,F 4 4 n 
...,~ ,,,, ., (f) 

WATER METALS-CLP T AL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bil, . - , ;).. ~O o ,._f f' 

SELENIUM (HN03 pH< 21 

1, 500ml , G WATER IC ANIONS(F,Cl,S04,N02,P04I 

1, 500ml, P WATER N02/N03(H2S04 pH< 21 

1, 250ml , P WATER ALKALINITY 

1, 500ml, P WATER TDS 

1, 500ml , P WATER SULFATE 

1, 1 L, P WATER CYANIDE (NaOH pH> 1 21 
4 . , ,0;2.'-, t' n 

~~ la , WATER GROSS ALPHA/BETA, GAMMA SPEC(Cs-137,Co-60, . - - I -- , 

Ru-106I, Pu-238, Pu-239/240, Sr-90, TOTAL 

URANIUM (HN03 pH< 21 

1, 250ml , Gs WATER TRITIUM 
I 
I 
I 

1, 1 L, G/P WATER Tc-99 (HCI pH< 2) I 

I 

' 
BO?~.$?, 1, 1 L, P WATER METALS-CLP T AL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bil, 

SELENIUM (HN03 pH< 2) 

TASK#: 93-266 

OPC # : UYl::J--1)--!)7/ if-3/ 
BOL # : 7 J??i/,,,c,£;/,.,1)/,,,.., t .. 

Field Informa tion 

Special Handling and/or Storage 

Possible Sample Hazards 

I 
PART 11 : LABORATORY SECTION 

Received by ~u~ Title ~~ft-e (--Dt-':3rz.c1 ~.Jtc:J-\f(ia~te <f-LS--~ 
Analysis Requir /ci 

• • ~nd icate whether sample is soil , sludge, water, etc . 
Use back o f page fo r add itional information relative to sample location. A-6000-406(05/9( 



. -... ... ~ ·~ 

j• • • , . . . 

J. 
I 
l 
r 

PART I - TO BE COMPLETED BY ORIGIN A TOR . 

Department l:tn.g. & Tech:' : . Section f'il~Oeciend,~ Unit 

~(.e following items are to be shipped from 0 Vendor 

~outing ·. -Rae· ' D. Contractor Ovendor 

Off-siteFustod1an 

Full Title 

Quantity Description . (Include Serial and any_Government Tag Numbers) Original Cost 

1 · Sample tt: 0tY1')S::- ft-/1-.:~ C::. 
Cooler ID: /;:lt)CC=l/ "Z.-
Po1Ycooler with groundwater !1ampleB pa.eked. in wet ice and N/A 
ve_mi.culi te 

·c-
.... _ .. -·- ·---- q '-- ... .... __ ~----------••-•-------- ·---·---··- --- ··--- ·--·-----------~---- -· --· .. -·- · ·- -- ··--·---·- - - ·······--- .. -

1 Sample #: 
Cooler ID: ·-Pol 1n wet ice and N/A 
veraioul i te . 

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

Necessity for the Off-Site Use of this Property · 

Sruupl lng eupportl5 RI.IFS work ln the .~ {. {\ ;l(fi 1..-

P.Ul ,:, f lading, ft Z < 3· fc15.. k /Yc_L ____ _ 
CERT/FICA TION OF THE RAD/A TION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TO SHIPPING. 

RM Clearance for Public Release 

Signature·and Name of Property Control 

------
) 

By Originator 

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

RM Survey No. 

Contact 
PH But.ehe.r 

Return Order No. Date Issued 

., 

DISTRIBUTION 

Date 
.:1--/',. 

Phone 
( 50~)} :376--5045 

Approximate Date This 
Property will be Returned 

. ~· 

Purchase Order No. 

0 

Date . 
·; 

I 
/ .· .:1 

/ ! I 

Date Issued 

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

54-3000-4 79 (09/89) 
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. ' :t'. .... · ~ -- .. 

FORM OF PAYMENT 

/Jeck• -• .__ ___ __, RX:00 • nb 
Shipper's AcCOUJt Msnber 

85D2815B5 

!:I 
WORLDWIDE 

m: To: 

WESTINGHOUSE SHIPPING DEPT. {509) 376-6665 TMA/NORCAL 

~ER ID: 6WS 042 
!ATER SMPUESf 

--

~• 

L W 

1 ~ '1 lh 

Zip Ship 

H 

• 

/ ., L~I 

53 

Mark if Emery 
Packaging is used 

..... 
lntemstionsl Custotns Value lntemstionsl Insurance 

.se Charge 
Total Transportation Charges • oc.ro-$ 

5.1. 

. ·-: .. :. . ., , V • - \ ~. .. , _;., ,- ~ 

SERVICES * * INTERNAnONAL 

&t,tt,as • UNITED STATES I CANADA • Sane Day • Sttindatri" f'ts • (EmC/sges / 

A 

EF 
nJ AM • PM Pr9letred • 
D Second Day D Satm1av Sttindatri 0 

De/,very . 

Companq 

TB/lff Dest. . Ga/A< 

. FOR INFORMATION OR RATES 
CALL · 1-BOO 44 EME~Y $ 

:, 
. 253'695b0bT 

11,11 HJI H H H 111111-1111 
. ·jf . 



97~3505~2569 

VALIDATION SUMMARY 



TO: 

FR: 

RE: 

o-H35or: 7570 //ii , J L,. .. ,I' 

MEMORAND 

200-BP-1 Project QA Record \ l ~ \ . 
Michael Higgins, Golder Associates Inc~ 

WET CHEMISTRY ANALYSIS DATA VALIDATIONS 
009555-TMA-589 (913-1719) 

INTRODUCTION 

This memorandum presents the results of data validation on data package B09555-TMA-589 
consisting of one (1) water sample analyzed for wet chemical analyses. The samples were 
analyzed by Thermo Analytical Inc., (TMA)/Skinner & Sherman Laboratories, Inc., of Waltham, 
Massachusetts using EPA methodology (EPA 1983). A list of the samples validated is provided 
in the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

B09555" 09/11fJ3 WATER SEE NOTE 1 

Notes: 

.. Indicates the sample which was 100% validated. 
1 Sample was analyzed for ion chromatography (IC) anions (F, Cl, S04, NO2, P04), 

nitrite/nitrate (NOZ'NO3), alkalinity, and total dissolved solids (IDS). 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993) and 
validation procedures (WHC 1992). Attachments 1 through 5 provide the following information 
as indicated below: 

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

DATA QUALITY OBJECTIVES 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met. 

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

CO l 



97113505 .. 2571 

Data Package ID: B09555-TMA-589 2 Analysis: Metals 

Detection Limits. Detection limit goals were met for all analyses with the following exception: 

• Sulfate which was reported at a detection limit of 1000 ug/1, but specified in the 
200-BP-1 work plan (OOE-RL 1992) at 250 ug/1. 

Completeness. The data package was complete for all requested analyses. One (1) sample was 
validated in this data package with a total of 8 determinations reported, of which 8 
determinations were deemed valid. This results in a completeness of 100 percent which meets 
the work plan objectives of 90% (OOE-RL 1990). 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

The following is a summary of the minor deficiencies identified during validation which required 
qualification of data. 

Holding Times 

Nitrite and ortho-phosphate, which have holding time criteria of 2 days, were analyzed 10 days 
past the maximum holding time criteria. Therefore, the associated samples have been qualified 
as estimated (Un. 

REFERENCES 

OOE-RL 1990, Remedial Investigation/Feasibility Study Work Plan for the 200-BP-1 Operable Unit 
Hanford Site, OOF/RL 88-32, U.S. Department of Energy, Richland, Washington. 

OOE-RL 1992, Remedial Investigation/Feasibility Study Work Plan for the 200-BP-1 Operable Unit 
Hanford Site, OOF/RL 88-32, Change Order 26, U.S. Department of Energy, Richland, 
Washington. 

EPA, 1983, Methods for Chemical Analysis of Water and Wastes (EPA 600/4-79-020), U.S. 
Environmental Protection Agency, Environmental Monitoring and Support Laboratory, Revised 
March 1983. Cincinnati, Ohio. 

WHC 1992, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 1, 
1993. Westinghouse Hanford Company, Richland, Washington. 

WHC 1993, Westinghouse Hanford Company, Validation of 200-BP-1 Data, Statement of Work, 
Revision G, May 1993. Westinghouse Hanford Company, Richland, Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

003 
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

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

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

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

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

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

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

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

004 
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ATIACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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.1 I ~ ... • i.,.,,. ,1 C-SD-EN-SPP--002, Rev. 1 

DATA QUALIFICATION SUMMARY - FORM B-7 

soo.l~{5""-s-~b -f- I <:.'qt;° .t;, REVIEWER: UJJJt . DATEP/4tJil .t.; PAGE_LOF I 

COMMENTS: 

.CQMPQUWD ~ QUALIFIER SAMPLES REASON 
~Jk1..,'-n-£ AFFECTED 

~~ /'/ o..J ~ ..r"' f3o5~S~ -.. ~ 1/."f~- ~ Joo1/. 

~ -c..~/ .:r ~ ~Sb LCS~/. 

~,n.t~ lA::S- Bo"f~'S /fl> 18H-P-
6~1rto YD.Jf (.,,l :r ~5~ J.1-·; > f~ J,i-,2. 

A.un Mc~-Y V '-..t.A & <; ,.,-~ t-b'-..... lft?,~.._t,;;,, 1>1~i( 

~~~ ~ ~~6"'-'l-1 ~~,,,f~Uu,,e 
v~l1M,v, \ A "' ~~~+-1.. f//2:fs~ ,;..,W,?;;I< 

~ 

C 

-

B-7 
QC}( 
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co 

UF 

Validated Data Sllllll8ry, Data Package: 

Saq:,# 
Date 

Location 
Type 

Parameter Units 

ALKALINITY MG/L 
CHLORIDE-IC MG/L 
FLUORIDE-IC MG/L 
NITRITE· IC MG/L 

CYANIDE UG/L 
PHOSPHATE-IC MG/L 

N ITRATE+N !TR I TE HG·N/L 
SULFATE·IC MG/L 

TOTAL DISSOLVED SOLIDS MG/L 

· UNFILTERED 

809555·THA·589 

809555 
9·11·93 

699·54·57 
SPLIT·3,UF 

Result Q 

120.000 
13.500 
0.200 
0.100 UJ ~~c 

10.000 u ... ...J 

0.400 UJ C,J,,j 
0.420 -c..n 

16.000 C:l 
239.000 (.r1 

• t",..) 
-c..n 
"-..J 
-J 
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TNA Inc. REPORT York Order• A3-09-034 

~eceived: 09/15/93 Results by Sa• ple 

;AMPLE ID ~8~0~9~5~5~5 _________ _ FRACTION .Q...M_ TEST CODE UCCLPL NAME Anions & Y~t Che• • 
Date & Time Collected ~0_9~[_1_1~[_9~3 ____ _ Category 

ANIONS ANO \JET CHEMISTRY - LIQUIDS 

ANALYSIS METHOD RESULT UNITS Ll..!:Ll..!. 

Chloride 300.0 13. 5 mg/L 0.4 

Fluoride 300.0 0.2 mg/L 0.1 

Phosphate 300.0 <0.4liJ mg/L 0.4 

Sulfate 300.0 16 mg/L 1.0 

Nitrite Nitrogen 300.0 <0.1i.,ij mg/L 0. 1 
' 

FORM I 

009 
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TNA Inc. REPORT ~ork Order t A3·09-034 

:eceived: 09/15/93 Results by Sa• ple 

AMPLE ID _8~0_9~5~5_5 _________ _ FRACTION 01D TEST CODE \ICCLPL NAME Anions & ~et Che•. 
Date & Time Collected ~0~9-L~1~1-L~9~3 ____ _ Category 

ANIONS ANO II ET CHEMISTRY . LIQUIDS 
ANALYSIS METHOD RESULT UNITS b....!..!ill 

Alkalinity 310.1 120 mg/L 2 

FORM 

010 
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TMA Inc. REPORT Vort Order• A3·09·034 

eceived: 09/15/93 Results by Saaple 

A.MPLE ID :B.::.0~9.:::.5.:::.5.:::.5 _________ _ FRACTION 01F TEST CODE VCCLPL NAME Anions~ Vet Chea. 
Date & Time Collected ~0-9_[~1~1-/9=3 ____ _ Category 

ANIONS AND ijET CHEMISTRY · LIQUIDS 
ANALYSIS METHOD RESULT 

Tot. Dissolved Solids 160.1 239 5 

FORM I 

011 
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Page 2 Skirner&Shenaan REPORT Work Order• Sl-09-139 

Received: 09/16/</3 

SAMPLE ID .,.B,._095=5:.:::Sc__ ______ _ 

II03N02. __ 0;a.:•:..:4.=2 
mg N/L 

SAMPLE ID .,.B,._095=5:.::;5D=--. ______ _ 

N03N02. __ ,:;0•:..;,4c,:2 

mg N/L 

SAMPLE IO .,.B,._095:.::.:::5:.::;5S=--. ______ _ 

II03N02. __ 2:.;•:..:4.=2 
mg N/L 

SAMPLE ID .:L~CSW=---------

III03II02. __ 2:.;•:.;::0.:2 

1119 N/L 

Results by ~le 

SAMPLE# 01 FRACTIONS: ,.,A'---------------
D ate & Ti me Col l ect eel "'"09 ... [._1'"'1.._/ ..... </3=----- Category =WA:.:.T:.:E:::;R,.._ __ 

SAMPLE# 01 FRACTIONS: .:B'----------------
Date & Ti me Co L l ec ted ~09......_/1.._1_,_/ ___ </3=---- Category .:YA::::.T~E~R!..---

SAMPLE# 01 FRACTIONS: :,:C _____________ _ 

Date & Time Collected ""09-'-'-/..,_11.,_./'""</3=----- Category =YA:.:.T:.:E:::;R,.._ __ 

SAMPLE# 02 FRACTIONS: ,.,A'---------------- I 
Date & Time Collected not specified Category YATER I 

I 
I 
I 

t I 

C 

Cl2 

Thenno Analytical Inc. 

This report is rendered upon all of the following conditions: Slcinntr & Sherman Laboratories, Inc . • retains ownership of this report until associated submined 
invoice is satisfied. Expert witness services shall be available in conjunction with this report only if prior notification of this potential requirement was made 
and acccpud, before the analysi,. Clicn1 will be l'C5p(>fWble for Slcinncr & Sherman cosu and consulting fees if our services are required by subpoena or otherwise 
in legal proceedings . Toul liability is limited to the invoice amount. The resu.lis lilled refer only 10 trstcd umplC5 and applicable parameters. Sampleo are DOC 
analyzed in accordance with New York ~ie protocol llllic:5s indical.ed. Product endorsement is neither inferred nor implied. Skinner & Sherman Laboratories. 
Inc., will exen:ise due diligence but will not be responsible for loot or destroyed samples or evidence unJ055 clien1 maltH appropriate insurance coverage aminge· . 
mems. Samples arc held for thirty days following issuance of repon. Samples will be stored at client's expense, if authorized in writing. . · . 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P.O. Box 527, Waltham, Massachusetts 02254-0521 (617) 890-7200 . 
1-800-4 LAB TEST FAX (617) 890-3883 . 
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LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION 
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GENERAL CHEMISTRY RESULTS 

CASE NO. 09-034 

Water Sample#: 

B09555 

CASE NARRATIVE 

Sul fate was only analyzed by Method 300.0 as 
agreed by Jeff Lerch in a telephone conversation 
with Dolores Sanchez on August 30, 1993. 

No problems were encountered during sample 
analysis. All QC results were acceptable. 

Maureen Parrish 

000006 

014 
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Page 4 Skirner&Sheraan REPORT 
Received: 09/16/Vl Test Methodology 

TEST CODE N03N02 NAME Nitrate/Nitrite 

USEPA Methods for Chemical Analysis of Water and Wastes 
CEPA-600/4-79-020), Method 353.2 (modified) -- Colorimetric, Automated 

Cadniun Reduction 

Work Order• 53-09-139 

C15 
.c. = 

This repon is n:ndercd upon all or the following conditions: Skinner & Sherman Laboratories, Inc . • n:l&ins ownership or this n:pon until associated submitted 
invoice is satisfied. fapen witness services sbaJI be available in conjunction with this n:pon only if prior notification or this pocential n:quiranent wu made 
and ac<:epted, before the analysis. Cl ient will be responsible for Skinnu & Sherman costs and consulti111 roes if our services arc required by subpoena or otherwise 

1henno Analytical Inc. 
in legal proceedings. Tolal liability is limitcd to the invoice amount. The results liSl<d refer only 10 tested samples and applicable parameiers. Samples arc .no1 • 
analyud in accordance with New York Swc protoa,I unless indicaled. Product endorsement is neither inferred nor implied . Skinnc,- & Sherman Laboratones. 
Inc. , will excn:ise due diligence but will not be rcspoasible for lost or destroyed samples or evidence unless client makes appropriate in~rance coverage amnge• • · 
mcnts. Samples are held for thiny day• following issuance of repon. Samples will be otorcd at client ' • expense, if autboriud in wnung. 

Skinner & Sherman Laboratories Inc. 300 Sec~nd Avenue, P. 0 . Bax 521, Waltham, M~ssachusetts 02254-0521 (617) 890-7200 . 
1-800-4LAB TEST FAX(617)890-3883 . . . . 
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Westinghouse 
Hanford Company CHAIN OF CUSTODY 

·· ---····- - · ·· • - .. - . 
Custody Form Initiator KO LEE/GG HAMIL TON 
Corrpany Contact . . P_H -~U]:P_HER ~-
Project ·Designatio("l/,Sarrpljng Locations 9 oo - /3('- ( 
Ice Chest No. (,,,,W/~~,tf~. .· 
Bill of Lading/Air~ill,:·-~~: .vi"3·&750Db T 
Method of Shipnent 4'f'ti\- (?;!Y\C'cf<Y- { o/q3 
Shipped to jM.\-\· ()((_,, °I t 
Possible Sample Hazards/Remarks 

Sarrple Identification 

,• .-.· ... 

Telephone . . {509) ; 376-5045 
. · Col lectlori Date 9/ti lr .7 

Field logbook No. Jzh - /u:J-o 

Offsite ·Pro~e-~ty No.!JYt,?J-/i-l)7/ f"-3 J 

80 f 5"F_5· '- <tf.d~J 

~,.:i°Qo__;;r, ~t--;--- P, WATER; METALS-CLP TAL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi), 
SELENIUM (HN03 pH<2) UNFILTERED 

,.---t, 500ml, G, WATER; IC ANIONS{F,Cl,S04,N02,P04) 
....-t, 500ml, P, WATER; N02/N03(H2S04 pH<2) 
-1, 250ml, P, WATER; ALKALINITY 
,.-}, 500ml, P, WATER; TDS 
'1, 500ml, P, WATER; SULFATE 
--1, lL, P, WATER; CYANIDE(NaOH pH>l2) 

3. ~L~-J..~ 4L & 1, 2~ P, WATER; GROSS ALPHA/BETA, GAMMA SPEC(Cs-137,Co-60,Ru-106), 
~~L 0

h
1 Pu-238, Pu-239/240, Sr-90, TOTAL URANIUM(HN03 pH<2) 

....-r, 250ml, Gs, WATER; TRITIUM 
,..-!, ll, G/P, WATER; Tc-99(HC1 pH<2) 

BO 955·c; 
..-1, ll, P, WATER; M§ftt~IbMP {~~&Sap~~2~arftTER~B•Si,Al,Bi), 

Field Transfer of Custody Chain of Possession (Sign and Print Names) 

Final Sa le Dis osition 

Disposal Method: Disposed by: Date/Time: 

Conrnents: 

A-6000-407 (12/92) YEF061 
C16 
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DATA VALIDATION SUPPORTING DOCUMENTATION 
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WEf CHEMISTRY DATA VALIDATION CHECKLIST-FORM A-7 

PROJECT: 

SAMPLES/MA TRIX: 

1. DATA PACKAGE COMPLETENESS 

Review the data package for completeness and check off the items below. If any data review 
elements are missing contact the laboratory for submittal of the omitted data. 

Data Package Item 

Case Narrative 
Cover Page 
Traffic Reports/Chain-of-Custody 
Sample Analysis Data Report Forms 
Standards Data 
QC Summary 

Blanks Summary Report Forms 
Spike Sample Recovery Report Forms 
Duplicate Sample Analysis Report Forms 
Laboratory Control Sample Report Forms 

Raw Data 
Ion Chromatograph Chromatograms 
TOC and TOX Instrument Print ts 
Laboratory Bench Sheets 

Additional Data 
Laboratory Sample Pr 
Instrument Run Lo 
Internal Laborat Chain-of-Custory 
Percent Solid nalysis Records 
Reduction ormulae 
Chemis otebook Pages 

2. HOLDING TIMES 

Were all samples analyzed within holding times? 

Present?: Yes No NIA 

Action: If any holding times were exceeded qualify all affected results as estimated (J for detects and 
UJ for nondetects) . 

A7-1 
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WHC-SD-EN-SPP-002, Rev. 1 

3. INITIAL CALIBRATIONS 

Were all instruments calibrated daily, each set-up time and 
were the proper number of standards used? 

Aie the correlation coefficients ~0.9957 

Was a balance check conducted prior to the TDS analysis? 

Was the titrant normality checked? 

~ 
9 
~ 
!fa 

No NIA 

No NIA 

No NIA 

No NIA 

ACTION: Qualify all data as unusable (R) if reported from an analysis in which the above criteria 
were not met. 

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Have ICV and CCV been analyzed at the proper frequency? 

Are ICV and CCV percent recoveries within control? 

& No 

t) No 

Are there calculation errors? Yes b 
ACTION: Qualify all affected data in accordance with the validation requirements. 

5. LABORATORY BLANKS 

Are target anal ytes present in the laboratory blanks? 

ACTION: Qualify all associated sample results for any analyte <5 times the amount in any· 
laboratory blank as nondetected (U) and list the affected samples and analytes below. 

6. FIELD BLANKS 

NIA 

NIA 

NIA 

Are target analytes present in the field blanks? Yes No -@ 
ACTION: Qualify all sample results for any analyte < 5 times the amount in any valid field blank as 
nondetected (U). 

7. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the acceptance limits? @ No NIA 

ACTION: If the sample concentration exceeds the spike concentration by a factor of 4 or more, and 
spike recoveries are outside the acceptance limits, no qualification is necessary. If spike recovery is 
outside the control limits and the sample results are > CRQL, qualify the data as estimated (J). If the 
spike recovery is < 30% and the sample results are less then the IDL qualify the data as unusable (R). 

A7-2 ~-1 C19 
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8. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acceptance limits? 

Are there calculation errors? 

&) No NIA 

Yes 6> N/A 

ACTION: Qualify the affected results according to the following requirements: 

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL, for which the LCS %R falls 
within the range 50-79% or> 120%. Qualify as estimated (UJ), all sample results <IDL, for which 
the 'LCS falls within the range of 50-79 % . Qualify as unusable (R) all sample results, for which the 
LCS %R <50%. 

SOLID LCS - Qualify as estimated (J), all sample results > IDL for which the LCS %R is outside the 
established control limits. Qualify as estimated (UJ), all sample results < IDL for which the LCS %R 
are lower than the established control limits. 

9. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within 
the acceptance limits? Yes No <!fl). 

ACTION: Note the results of the performance audit samples in the validation narrative. 

10. DUPLICATE SAMPLE ANALYSIS 

Are RPO values within the acceptance limits? c!Jj> No NIA 

Action: Qualify the results for all associated samples of the same matrix as estimated (J) if the RPO 
falls outside the acceptance limits. · 

11. FIELD DUPLICATE SAMPLES 

Do RPD values exceed the acceptance limits? Yes No @ 

ACTION: Note the results of the field duplicate samples in the validation narrative. 

12. FIELD SPLIT SAMPLES 

Do RPD values exceed the acceptance limits? Yes No t!5}) 
ACTION: Note the results of the field split samples in the validation narrative. 

A7-3 

C20 
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13. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated correctly'] 

Are instrument detection limits below the CRDL? 

{i;J No 

{ffe No 

Action: If analyte quantitat.ion is in error, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated data u unusable (R). 

14. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

0 No 

@ No 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A7-4 

NIA 

NIA 

NIA 

NIA 

C21 
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D07555-TUtA 5'lJJ 
HOLDING TIME SUMMARY - FORM B-1 

B<>C/555" 
SDG: ... ,...r1.,-..=./,., REVIEWER: MI~£- HtM!N'_,5 u. DATE: 7'-(0/ /'-! PAGE_l_OF / 

COMMENTS: -:i;::N O llh A-rJ I c 5 , M£ 72}-L S (!,, 'Y A,rJ J 1) ,c ·I- ,J £-r C H-C- PIA I:::, 772-Y 

PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

'ff() '195" 5" luthvl? 9/11 /4~ IM/ /9 3 It}/! 2-r li"/13 5oJ tJ4., NtrrJE 
. , , 

B; 10/;, /9 ~ !o/u/q;; 4>d , . 
ti-ti O'f 12>< I? 3' Qo//z ,>()C/5 /J-j 

(!,,, I 

09/211~-~ /Zc/ ~A) n9/zz/°Jz 
'Pt,t} c;r::a:> J11.lzv/c, 

I I- -

Jo/;1/13 !1J}z+1;}cj3 1oc/ 
c:x, 

I -
IV 7 

r};' 10/11 /9 ,3 }o/zo/13 j)J 
~( 07/7g/}3 (fj/7~/q5 11d ' 

/1~ 1Jc;/2z1q 2J rf7/z'3l11 12cf 
~\Cjt;lj'~ . Ill' A-NI 6 ,J .:> I I I 

°')~~I c, 'l, J lei /JA 
v' 

J00,)JJ03 I/~ /49>1/c, -; .~'1-
lri/LAlt1Y ~/i,1;)93 12--
-r7/2 c{ l,~t; c,3 

V 
/,, 

' 

f01 c/ /i ~'/~' 
r 

U/?1-1~ ur.N~rviktuf j z,. 
fJrJ-z_ ~I .., I/ 6>/2~ Jc,2, /Z,, M11i ur II 
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RECORD COPY 
MEMORANDUM 

TO: 200-BP-1 Project QA Record April 27, 1994 

FR: Michael Higgins, Golder Associates Inc. ~ toY 
RE: METALS ANALYSIS DATA VALIDATION SUMMARY FOR DATA PACKAGE B09555-

TMA-589 (913-1719) 

INTRODUCTION 

This memorandum presents the results of data validation on data package B09555-TMA-589 
consisting of two (2) water samples analyzed for CLP Target Analyte List (TAL) metals and 
cyanide. The samples were analyzed by Thermo Analytical Inc. (TMA)/Skinner & Sherman 
Laboratories, Inc., of Waltham, Massachusetts using the CLP statement of work (SOW) ILM02 
for TAL metals and cyanide and SW-846 method 6010 for bismuth and silicon (EPA 1986). A list 
of the samples validated is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

009555· 09/111)3 WATER (UNFILTERED) SEE NOTE 1 
B09556 09/111)3 WATER (FILTERED) 

Notes: 

* Indicates the sample which was 100% validated. 

1 All samples were analyzed for CLP TAL metals plus bismuth, and silicon. In addition, 
the unfiltered sample was analyzed for cyanide. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993) and 
validation procedures (WHC 1992). Attachments 1 through 5 provide the following information 
as indicated below: 

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

DATA QUALITY OBJECTIVES 

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



Data Package ID: B09555-TMA-589 2 Analysis: Metals 

Precision. Goals for precision were met except for- RPD deficiencies as indicated below. 

Accuracy. Goals for accuracy were met. 

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

Detection Limits. Detection limit goals were met for all sample results as specified in the work 
plan (DOE-RL 1992) with the exception of the following: 

• 

• 

Bismuth was reported at a detection limit of 500 ugll, but is specified in the 200-
BP-1 work plan (DOE-RL 1990) at 60 ug/1. 

Silicon wai. reported at a detection limit of 500 ug/1, but not specified in the 200-
BP-1 work plan (DOE-RL 1990). The detection limit of 58 ugll is recommended as 
an estimated detection limit (EDL) for silicon (EPA 1986). 

Completeness. The data package was complete for all requested analyses. A total of two (2) 
samples were validated in this data package with a total of 52 determinations reported, of which 
52 were deemed valid. This results in a completeness of 100 percent which meets the work plan 
objectives of 90% (DOE-RL 1990). 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

The following is a summary of the minor deficiencies identified during validation which required 
qualification of data. 

Laboratory Blanks 

• 

• 

Antimony, thallium, and vanadium were detected in the associated laboratory 
blanks. Therefore, all sample results which are less than five times the respective 
blank concentration have been qualified as undetected (U). 

The absolute value of arsenic is above the IDL in the associated laboratory blank, 
therefore sample results for arsenic have been qualified as estimated. Attachments 
3 and 5 provide a summary of qualification applied and supporting 
documentation. 

Laboratory Control Sample 

• Percent recoveries for silicon in the LCS was reported as 200 and 180 %. 
Therefore positive results were qualified as estimated CT). 
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Data Package ID: B09555-TMA-589 3 Analysis: Metals 

Duplicates 

• 

REFERENCES 

The relative percent difference of chromium exceeded the CRDL limit for sample 
results less than 5 times the CRDL, therefore chromium for B09556 has been 
qualified as estimated. 

DOE-RL 1990, Remedial Investigation/Feasibility Study Work Plan for the 200-BP-1 Operable Unit 
Hanford Site, DOF/RL 88-32, U.S. Department of Energy, Richland, Washington. 

DOE-RL 1992, Remedial Investigation/Feasibility Study Work Plan for the 200-BP-1 Operable Unit 
Hanford Site, DOF/RL 88-32, Change Order 26, U.S. Department of Energy, Richland, 
Washington. 

EPA, 1986, Test Methods for Evaluating Solid Waste (SW-846): PhysicaVChemical Methods, U.S. 
Environmental Protection Agency, Office of Solid Waste, Washington, D.C. 

WHC 1993, Westinghouse Hanford Company, Validation of 200-BP-1 Data, Statement of Work, 
Revision G, May 1993. Westinghouse Hanford Company, Richland, Washington. 

WHC 1992, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 1, 
1992. Westinghouse Hanford Company, Richland, Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

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

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

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

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

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

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

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

C "rv 0 
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~I ~ "lCQS 7598 >, u.J,1. •""-• 
WHC-SD-EN-SPP-002, Rev. 1 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG:~J¾"£-b I REVIEWER: IIJJt~. I DATEP/4t>il ~ I PAGE_l_OF _!_ 

COMMENTS: 

.CQ~IPQU~ ~ QUALIFIER SAMPLES REASON 
4-~~ AFFECTED 

"? l 4 t",, o ,J ...:r /30 5 ;-ss- t e~ ;,,.·R- ~ Joo/ 

~C...-ICC::-~ ::s BO'?SSb LC S X fl ; i:i:J '/.. 
~I~~ IA.3"/ "60'1~ 11-1> ~I!. 

6~ '1'D.Jf A:r ~~ !'~ 1-~wt?.. 
A,u'fl Moyj'; LA & c; ~--s t-1, 7}_L ~ 1 - 81AJ6J/(. I s:r,r•-· ,-,,, ., 

~.LA~ LA.. ?,()~c:;-c:::e-~i'j 7re£J~ ~l 

V ~An, I IMtVt IA I~-; ......... ~+- J. re£:$~ :;,bb"'" 
ARS£_f\\\C j?JT/t,.lT BcAsss &oq 55" A~Solut~ \IA.\ue.. 

o V\~1'1..-t ;v~ b~ 

' QCY\ta~,r\ll\~ iS 
UV ~- ~ =• '"tMII\ -:I~l 

~RO~llAM Botts£'==, 
.J 

J Dt-tO\,~o..-\e.. RDD 

·t ~eeed.S ±~R'Dl-
Q:i_V'fl-1',\" 

'(e'&tAlt5 < 5 X C~DL· 

- \ 

B-7 
~~~ot\ P 
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0 
0 
c.o 

Validated Data SU11111ry, Data Package: B09555·TMA·589 

Seq,# B09555 
Date 9-11-93 

Location 699-54-57 
Type SPLIT-3,UF 

Parameter Units Result Q 

ALUMINUM UG/L 15.500 u 
ANTIMONY UG/L 12.900 u 

ARSENIC UG/L 2.700 BJ 
BARIUM UG/L 104.000 B 

BERYLLIUM UG/L 0.200 u 
CADMIUM UG/L 1.000 u 
CALCIUM UG/L 30900.000 

CHROMIUM UG/L 74.200 
COBALT UG/L 3.000 u 
COPPER UG/L 5.100 B 

IRON UG/L 664.000 
LEAD UG/L 1.100 u 

MAGNESIUM UG/L 10200.000 
MANGANESE UG/L 11.300 B 

MERCURY UG/L 0.200 u 
NICKEL UG/L 38.000 B 

POTASSIUM UG/L mo.ooo 
SELENIUM UG/L 2.300 u 

SILVER UG/L 3.700 u 
SOOIUM UG/L 13600.000 

THALLIUM UG/L 2.400 u 
VANADIUM UG/L 16.500 u 

ZINC UG/L 8.500 u 
CYANIDE UG/L 10.000 u 
BISMUTH UG/L 500.000 u 
SILICON UG/L 29000.000 J 

UF - UNFILTERED 

B09556 
9-11-93 

699-54-57 
SPLIT· 3, FIL 

Result Q 

15.500 
17.200 
1.700 

104.000 
0.200 
1.000 

31700.000 
23.500 
3.000 
2.900 

276.000 
1.100 

10400.000 
5.900 
0.200 

22.800 
7880.000 

2.300 
3.700 

14000.000 
2.200 

15.900 
9.800 

N/R 
500.000 

29900.000 

u 
u 

UJ 
B 
u 
u 

J 
u 
u 

u 

B 
u 
B 

u 
u 

u 
u 
B 

u 
J 

1\tf-27-9{ 

t..N 
u, 
C:) 
LJ"1 
>ii 
f'..) 
Ci', 
~ 
c:::, 
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WESTINGHOUS~/HANFORD 
l 

INORGANIC ANALYSIS DATA SH~ET 
SAMPLE NUMBER: 

609555 
Lab Name : SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No. : N3-09-056SAS No.: 

Matrix (soil/water): WATER 

Level (low/med): LOW 

0.0 

SDG No.: 809555 

Lab Sample ID: 09137-015 

Date Received: 09/16/93 

% Solids : 

Con c_e_n_t_r_a_t_i o_n_u_n_i _ts __ ( u_g_/_L_o_r_m_g_/_K_g_d_r_y_w_e_i_g_h_t_l _= _u_G_I_L g__ 
I I I 
I I I 

:cAs No. Analyte ' Concentration:c: Q M : 
I I I ----- ----- _______ ,_, ____ , 

l7429-90-5 lAluminum 15.5 :u: P : 
l 7440-36-0 : Antimony 12. 9 ~ P :u,. 
'7440-38-2 : Arsenic 2. 7 !-8"'f P : 8 T 
7440-39-3 lBarium 104 :s P 
7440-41-7 :Beryllium 0.20:u P 
7440-43-9 :cadmium 1.0 :u P 
7440-70-2 Calcium 30900 P 
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 

I 7440-22-4 
'7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-69-9 
7440-21-3 

Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium: 
Manganese: 
Mercury 
Nickel 
Potassium: 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cninide 
Bismuth 
Silicon 

74.2 P 
3. 0 l U P 
5. 1 : B 

664 I 
I 

1.1 l U 
10200 

11.3 :s 
0.20:u 

38.0 lB 
7750 

2.3 :u 
3. 7 : U 

13600 
2.4 !.Vo 

16.5 :_a...r 
: u: 

p 
p 
p 
p 
p 

AV 
lP 
:P 
:P 
:P 

p I 

p : u. 
p :u 
p 8.5 

10.0 
500 

29000 

:u: CAl 
: U l A l 
: : p: T 
I I I ----- ----- _______ , _, --- _ , 

Texture: Color Before: COLORLESS 

Color After: COLORLESS 

Clarity Before: CLEAR 

Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02. 1 

\ 

CI O 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEIT 
SAMPLE NUMBER: 

809556 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N3-09-056SAS No.: 

Matrix (soil/water): WATER 

Level (low/med): LOW 

0. 0 

SDG No. : 809556 

Lab Sample ID: 09138-01S 

Date Received: 09/16/93 

'Solids: 

Concentration Units (ug/L or mg/Kg dry weight): UG/L_Q_. 

I I I I 
I I I I 

:cAS No. Analyte Concentration:c: a :M : 

'7429-90-5 :Aluminum 
7440-36-0 :Antimony 
7440-38-2 :Arsenic 
7440-39-3 :Barium 
7440-41-7 :Beryllium 
7440-43-9 :cadmium 
7440-70-2 :calcium 
7440-47-3 :chromium 
7440-48-4 :cobalt 
7440-50-8 :copper 
7439-89-6 :rron 
7439-92-1 : Lead 
7439-95-4 :Magnesium: 

,7439-96-5 
7439-97-6 
7440-02-0 

'Manganese: 
Mercury 
Nickel 

7440-09-7 Potassium: 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 ,Sodium 
7440-28-0 :Thallium 
7440-62-2 :vanadium 
7440-66-6 :zinc 

: cyanide 
:7440-69-9 :Bismuth 
:7440-21-3 :silicon 

I I I I -------' _, ___ , _, 
15.5 :u: :P : 
17.2 :Yo :P : L,t. 

1. 7 !-In' : P : t,l.~ 
104 :B: :P 

0.20:u: :P 
1. 0 

31700 
: u: 
I I 
I I 

23.5 VJ * 
3. 0 : U 
2.9 :u 

276 
1. l I u 

10400 
5.9 B 
0.20 u, 

22. 8 B 
7880 

2.3 U 
3.7 U 

14000 
2, 2 I u 

15.9 ~ 
9. 8 : B: 

:P 
:P 
:P :r 
p 

p 
p 
p 
p 
p 

, AV 
:P 
:P 
:P 
:P 
:P 
:P 
: p iA., 
:P 

: : : NR 
500 

29900 
: U: : A 

: : :P :~T 
I I I I _______ , _, ___ , _, 

Texture: Color Before: COLORLESS 

Color After: COLORLESS 

Clarity Before: CLEAR 

Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 
C11 
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ATTACHMENT 4 

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION 
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Thermo Analytical Inc. 

Skinner & Sherman Labs., Inc. 

300 Second Avenue 
Post Office Box 521 

Waltham, MA 02254-0521 

-----~(61_7~) _89_()._7_20_0 _______ , .--·----- - ----- ·- --·--·--· -7 .....- '\ 2 3 ,1,. :, .-, ·, "" . :- ·, 

FAX (617) 890·3883 11 i : 

October 22, 1993 
11 fl E{::() ~1 D : :: C :---- ~: ; ! 

TMA/NORCAL I ___ 1: I
: i il 

·----J 2030 Wright Avenue 
Richmond, CA 94804 
Attention: Dan Stuermer 

Quality Control Narrative 

Scope 

fl-;;c::/' ~ 
~ 

f!3 NOV 1993 
r,.. 

\~ RECEIVED 
~~,,- SOLA 

\ ~-•, ·c· 
' ::~' _; _ '• 

One (1) water sample was submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on September 16, 1993 from TMA/Norcal. The 
sample was analyzed for the USEPA CLP metals, bismuth, silicon 
and cyanide. The analysis was performed under TMA/Skinner and 
Sherman work order S309137. 

Methodology 
The sample was prepared, analyzed and reported in accordance 
with the USEPA contract Laboratory Program ILMO2. Bismuth 
was analyzed by flame atomic absorption spectroscopy. 

Discussion 
All quality control requirements were met for the samples with 
no exceptions. 

Please feel free to call if there are any questions concerning 
the data package. 

Respectfully submitted, 

?~NNE;a:::r 
Steven R. Provencal 
Lead Chemist 

LABORATORIES, INC. 

C13 
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Skinner & Sherman Labs. , Inc. 

300 Second Avenue 
Post Office Box 521 

Waltham, MA 02254-0521 

(617) 890-7200 

FAX (617) 890-3883 

October 22, 1993 

TMA/NORCAL 

i! 
' 1 ·, 
' , I 

' ' ii L==-.--=::---·-----·------ - -- ---- : ! 

./ 
:/ 

/ ·' 
·· ' / 2030 Wright Avenue 

Richmond, CA 94804 
Attention: Dan Stuermer 

-~: . ...-

Scope 
One (1) water sample was submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on September 16, 1993. The sample was analyzed 
for the USEPA CLP metals plus bismuth and silicon. The analysis 
was performed under TMA/Skinner and Sherman work order S309138. 

Methodology 
The sample was prepared, analyzed and reported in accordance with 
the USEPA Contract Laboratory Program Statement of Work IIM02. 
Bismuth was analyzed by flame atomic absorption spectroscopy. 

Discussion 
All quality control requirements were met for the samples with 
following exceptions: 

The chromium laboratory .duplicate exceeded the control limit 
requirements. 

Please feel free to call if there are any questions concerning 
the data package. 

~espectfully submitted, 

TMA/SKINNE~& SHERMAN 

.>I ;t;;,;_ ~ ~J 
Steven R. Provencal 
Lead Chemist 

LABORATORIES, INC . 

C14 



Westinghouse 
Hanford Company 

97113505.2606 

C~tod; F~rm ~i;;;-t~; -Io .LEE/GG HAMILTON 
Con-pany Contact . . P_H B,_UJJ_HER ~-
Project lleSi§lna!i?ri/Salrf)_l.jng Locations Q oo - (3('- ( 

lee Chest No. v ,W/1.lf~. . 

voooo ~ A 

CHAIN OF CUSTODY 
. . . -· 

Telephone .. (509} ; 376-5045 
.. Col lectiori Date 9/ii I 9 .7 

Bill of Lading/Air~ill,:-~1? :.'Z/~"3&1"50Db T 
tlethod of Shipment 4'M1\- (;!Jr\C'r::J<'/_ { o/q3 

Field Logbook No. Jzh - /c:>.)-o 

Offsite -Prope_rty No.tiYt, 3--(/-()7/ f-- 3 / 

Shipped to 1M,.\\· ()CG °I I 
Possible Sall"f)le Hazards/Remarks 

Salll)le Identification 

BO 'J 3°n· <- 9t, It, 

~,.:i"&ro,..;:;t, '=ft;-- P, WATER; METALS-CLP TAL(Ca,Mg,Na,K,Fe,Mn,Si ,Al ,Bi), 
SELENIUM (HN03 pH<2) UNFILTERED 

,...--t, 500ml, G, WATER; IC ANIONS(F,Cl,S04,N02,P04) 
rt, 500ml, P, WATER; N02/N03(H2S04 pH<2) 
-1, 250ml, P, WATER; ALKALINITY 
...-1, 500ml, P, WATER; TDS 
--1, 500ml, P, WATER; SULFATE 
--1, ll, P, WATER; CYANIOE(NaOH pH>l2) 

3 . ~L~-l~ 4L & 1, 21:-, P, WATER; GROSS ALPHA/BETA, GAMMA SPEC(Cs-137,Co-60,Ru-106), 
• ~~L 0

h' Pu-238 , Pu-239/240, Sr-90, TOTAL URANIUM(HN03 pH<2) 
...-r, 250ml, Gs, WATER; TRITIUM 

.....-1, ll, G/P, WATER; Tc-99(HC1 pH<2) 

BO 955·(:, 

.....-1, ll, P, WATER; MslttNIGMP {~~&Sap~~2~affttfR~BYSi,Al,Bi), 

Field Transfer of Custody Chain of Possession (Sign and Print Names) 

Final Sa le Dis osition 

Disposal Method: Disposed by: Date/Time: 

Conments: 

~ I :.v y , fe fr ·) ft d_ (_ k,?' ,L tl [u.,, Y /11 / ~ 3 ( .J J () 

C15 
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DATA VALIDATION SUPPORTING DOCUMENTATION 
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· I • 
• 

( 

i 

WHC-SD-EN-SPP-002, Rev. 1 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST-FORM A-6 

PROJECT: ·400 1?? l 
LABORATORY: 

1. COMPLETENESS AND CONTRACT COMPLIANCE 

Review the data package for completeness and check off the items below. If any data review 
elements are missing contact the laboratory for submittal of the omitted data. 

Pata Package Item 

Case Narrative 
Cover Page 
Traffic Repons 
Sample Data 

Inorganic Analysis Data Sheets 
Standards Data 

Initial and Continuing Calibration Verification 
CRDL Standard for AA and ICP 

QC Summary 
Blanks 
ICP Interference Check Summary 
Spike Sample Reccvery 
Post-Digestion Spike Sample Recovery 
Duplie31e 

Present'!: - Yes No NIA 

Laboratory Control Sample 
Standard Addition Results 
ICP .S~rial Dilutions 
Instrument Detection Limits 

- --
JCP lnterelement Correction Factors 
ICP Linear Ranges 
Preparation Log 
Analysis Run Log 

Raw Data 
JCP Raw Data 
Fu.mace AA Raw Data 
Mercury Raw Data 
Cyanide Raw Data 

Additional Data 
Internal laboratory chain~f-custody 
Laboratory Sample Preparation Records 

- - -

A6-1 
C17 
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Data Package Item 

WHC-SD-EN-SPP-002. Rev. l 

Present?: 

Percent Solids Analysis Records 
Reduction Formulae 
Instrument Run Lop 
Oiem.ist Notebook Pqes 

2. HOLDING TIMES 

Have all samples been analyzed within boldina times? 

Yes No NIA 

- X 

1 --

I!!!> No NIA 

ACTION: If any boldin~ times hive been exceeded qualify all affected RSUlts as emrnared (J for 
detects and UJ for nondetects). 

3. INITIAL CAI.IBRA TIONS 

Were all instruments calibrated daily, each set-up time and 
were the proper number of standards used? 

Aie the correlation coefficients ~ 0.9951 

Was a mjdrange cyanide standard distilled? 

lf§> No NIA 

l!fi No NIA 

l!fo No NIA 

ACTION: Qualify all data as unusable if reported from an analysis in which an instrument was not 
calibrated or was calibrated with less than the minimum number of standards. Qualify associated 
sample Tesults > IDL as estimated (1) and results < IDL as estimated · (UJ). if the correlation 
coefficient is < 0.995 or the laboratory did not distill the midrange cyanide standard. 

4. !NITIAL AND CONTINUING CALmRATION VERIFICATION 

Aie ICY and CCV percent recoveries within control? 

Aie there calculation errors? 

@ No NIA 

Yes ~ NIA 

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If 
calculation errors are noted, contact the laboratory for clarification. 

5. lCP INTERFERENCE CHECK SAMPLE 

Has an ICS sample been analyzed at the proper frequency? 

Are the AB solution ~ R values within control? 

Are there calculation enon? 

{!§> No 

~ No 

NIA 

NIA 

Yes 6 NIA 

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If 
calculation errors are noted, contact the laboratory for clarification. 

C18 
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WHC-SD-EN-sPP-002, Rev. 1 

6. LABORATORYBLANKS 

Are target analytes present in the laboratory blanks? - ~ No N/A 

ACTION: Qualify all associated sample results for any malyte < S times the amount in any 
laboratory blank as nondetectcd (U). U analyte concentrations in the blank are > CRDL or below the 
negative CRDL, verify the laborazory has redigested and remalyud associated mnples with amlyte 
concentrations < 10 times the blank concemntion. If the laboratory has not redi&ested and 
reanalyzed the samples, DOte in the valid.moo nmative. · 

7. FIELD BLANKS 

Axe target analytes present in the field blanks'! Yes No _!([i) 

ACTION: Qualify all sample results for any malyte <S times the amount in any valid field blank as 
nondetected (U). 

8. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the control limits'! &> No NIA 

ACTION: Qualify the affected sample data according to the following requirements: 

If spike recovery is > 125 % and s.ample results a:e < IDL no qualification is required. If spike 
recovery is > 125 % or < 75 % qualify all positive results as estimated (1). If spike recovery is 30% 
to 74 % qualify all noodetects as estimated (UI). If spike re,;overy is < 30%, reject all nondetects 
(R). If the fi~ld blank has been used for spike analysis, oote in the validation narrative. 

9. LABORATORY CONTROL SAMPLE 

Ate percent recoveries within the a~tance limits? 

Ate there calculation errors? 

ACTION: Qualify the sample data according to the following requirements: 

Yes @ NIA 

Yes ~ NIA 

AQUEOUS LCS • Qualify as estimated Q), all sample results > IDL, for which the LCS ,.R falls 
within the range 50,;79,;; or. >"120%. Qualify a.s estimated (UI), all sample results < lDL, for which 
the LCS falls within the range of 50-79~. Qualify IS unusable (R) all sample results, for which the 
LCS %R <50%. 

SOLID LCS - Qualify IS estimated (J), all sample results > IDL for which the LCS result is outside 
the established control limits. Qualify as estimated (UI), all sample results < IDL for which the LCS 
~ R are lower than the established control limits. · 

A6-3 
C 1 ~ 
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WHC-SD-EN-SPP-002. R.ev. 1 

10. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results whhin the 
acceptance limits? Ya No <iifi::> 

ACTION: Note tbe results of tbe performance audit sample analyses in the dm validation mmtive. 

11. DUPUCA TE SAMPLE ANALYSIS 

--

Aze RPD values accep!Jble? °SeG- Dv~l;e_oJo s·u\MMO-<'y P"1'1---~ NIA ff:i-21~~-
-~t<:.d.c.\J\. eel, -~ 

ACTION: Qualify the results for all associated samples of tbe same matrix as estimated (J) if tbe 
RPD results fall outside the appropriate control limits. If field blanks were used for ,laboratory 
duplicates, note in the validation narrative. 

12. ICP SERIAL DILUTION 

AIC the serial dilution results acceptable? 

ls there evidence of negative interference? 
. 

~ No NIA 

Yes @. NIA 

ACTION: Qualify the associated data u estimated (J) for tbo~e analytes in which the '-D is outside 
the control limits. lf evidence of negative interference is found. use professional ju~gment to qualify 
the data. 

13. FIELD DUPLICATE SAMPLES 

Do the RPD values exceed the control limits? 

ACTION: Note the results of the field duplicate samples in the validation narrative. 

14. FIELD SPLIT SAMPLES 

Do the RPD values exceed the control limits? Yes No @ 
A~ON: Note the results of .die field split samples in tbe validation narrative. 

1516. FURNACE ATOMJC ABSORPTION QUALITY CONTROL 

Do all applicable analyses have duplicate injections? 

Are applicable duplicate injection RSD values within control? 

If no, were samples rerun once as required? 

Does the RSD for the rerun f-all within the contt0l limits? 

Were analytical spike recoveries within the control limits? 

• 

Yes 

Yes 

Yes 

Yes 

Yes 

·No 

No 

No 

No 

No 

\\v· 
-R~\)~t~f 

1-'c, 
~-'i C 2 0 
~ 
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. 
If no, were MSA analyses perlormed when required? Yes No 

Are MSA correlation coefficients ~0.995'? Y:s No 

If no, was a secood MSA analysis performed? Yes No 

.ACTION: If duplicate injectiom are outside the accepwice limits and the sample has not been . 
reanalyzed or the reanalysis is outside the acceptance limits, qualify the associated data as estimated (J 
for detects and UJ for nondetec:ts). If the amlytical spike recovery is <40~ qualify detects u 
esrirnatl'd (J). If the amlytlcal spike recovery is ,2.10~ but <40~. qualify all nondetec:ts u 
estimated (UI) and if the analytical spike recovery la < 10~. reject all nondeteas (It). If the sample 
absorbance is <50~ of the analytical spike absorbance and the analytical spike recovery is <85~ or 
> 115~, qualify all results as esrirnared (J for detects and UJ for noDdetec:ts). If method of standard 
additio~ (MSA) was required but wu not performed. the MSA samples were spiked incorrectly, or 
the MSA correllation coefficient was < 0.995, qualify the associated detected results u cstirnued (J). 

17. ANALYTE QUANI'ITATION AND DETECTION LIMITS 

Have results been reported and calculated correctly? ® No 

Are results within the calibrated range of the wtruments 

~ and within the linear range of the ICP7 No 

Are all detection limits below the CRQL? @ No 

I Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated data as 1J11usable (R). 

18. OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives rnet for 
this analysis? 

(;) No 

(9 No 

ACTION: Summarize all the dau qualifieatio~ and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A6-S 

NIA 

NIA 

NIA 

NIA 

NIA 

C21 



COMMENTS (attach additional sheets as necessary):. ___________ _ 
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3o'5555-Y1-1-tA ~ 

HOLDING TIME SUMMARY - FORM B-1 

SDG~~
75

~ I REVIEWER: MIU Ht4'!1N'_5 /4/i. I DATE: 7o/O//q I PAGE_l_OF_/ 

COMMENTS: -::r::--1vo"!lL..,~1c.5, M£721-LS, e,'yA-;vJJ>~ -1- ,-J£--r c~Pl/(1:::,nZ-v 

PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

. !pt;C,555" !uthvls 9/11 /43 I~/ /7) 14 '/JJ-1¥93 56) ,JA._ NtrrJ£ 
, 

13; 101!1 !CJ~ /IJ/UJ/q) 2/Jcl 
/.JJ 

, . 
o9/zft)C;3 17-d 01/25{ I?; 

a,,, I 

09/2.:;/c; ~ 12J C.IJ 09/zz/°iz 
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3 
BLANKS 

Lab Name: SKINNER & SHERMAN LABS. Contract~ 68-D0-0108 

Lab Code: SKINER Case No.: N3-09-056SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Initial I 
I 

Calib. I Continuing Calibration I 

Blank I Blank (ug/L) I 

:Analyte (ug/L) c: 1 C 2 C 
I _ , 

Aluminum ~ 1s.s:u: -17.0:B 
Antimony ~~ 9.2:u 
Arsenic 1. 7: u: • I I -1.s:B 
Barium 3.6:u: 3.6:u: 3.6:u 
Beryllium: 0.2:u: 0.2:u: 0.2:u 
Cadmium 1.0:u: 1. 0: U: 1. 0: U 
Calcium 24.2:u: 24.2:u: 24.2:u 

!Chromium 4, 1: u I 4. 1: U: 4.1:u 
:cobalt 3.0:u 3.0:u· 3.0:u, 
:copper 2.9 u 2.9:u 2. 9:u: 
:Iron 9.2 u 9.2:u -31.6:s: 
:Lead 1.-1 u 1. 1: U 1. 1: U: 
!Magnesium 32.3 u 32.3:u 32.3:u: 
:Manganese 1. 3 u 1. 3: U 1. 3: U: 
:Mercury 0.2 u 0.2:u 0.2:u: 
:Nickel 3.9 u 3.9:u 3.9:u: 
:Potassium 12s.3:u 12s.3:u 12s.3:u: 
!Selenium 2.3:u, 2.3:u 2.3:u: 
:silver 3.7:u: 3.7 u -9. 7:B: 
!Sodium 41.2:u: 41. 2 u, 193.1:B: 
:Thallium 2.2:u: 2.2 u: 2.2:u: 
:vanadium --~ - --

-- 7>. 6 u 2.6:u: 
:zinc a.s:u: 8.5 u s.s:u: 
:cyenide 10.0:u: 10 . 0 u 10.0:u: 
!Bismuth s00.0:u: 500.0 u s00.0:u: 
:silicon 17.4:u: 17.4 u 17.4:u: 

I I I I ,_, ,_, 

FORM III - IN 

3 C 

I I 
I 

1s.s:u, 
9.2:u: 
1. 7: U: 
3.6'U: 
0.2 u: 
1. 0 u: 

24.2 u: 
4. 1 u: 
3.0 LJ: I 

2.9 u: 
-12.0 8' I I I 

1.1 u I I 
I I 

32.3 u I I 
I I 

1. 3 LJ I I 
I I 

0 . 2: U:: 
3. 9: U:: 

12s.3:u: : 
2. 3: U:: 
3. 7: U:: 

41. 2 ·u:: 
3.a:s_1. : 

I LJ:: 
8. 5 :u:: 

I I 
I I 

I I 
I I 

17. cu:: 
I I I 
1 _1 I 

SDG No.: B09555 

Prepa
ration 
Blank 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 

C:: M 
. I I _,, _ 

1s.s00:u: ' P 
10.320:B P 

1. 700:u P 
3.600:u P 
0.200:u P 
1.000:u P 

24.200 U P 
4.100 U :P 
3.000 U, : P 
2 , 900 u: :P 
9.200 u: :P 
1.100 u: •:p I 

32.300:u: :P 
1,300:u: :P 
0.200:u: :Av: 
3. 900: U: : P 

125.300:u: :P 
2.300:u: :P 
3.700:u::P 

41,200:u: :P 
2.200:u :P 
2.600:u :P 

10.660:B :P 
10.000:u :cA 

500.000:U :A 
34.100:B :P 

I I _____ ,_ ,_ 

ILM02 . 1 
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3 
BLANKS 

Lab Name: SKINNER & SHERMAN LABS. Contract~ 68-00-0108 

Lab Code: SKINER Case No. : N3-09-056SAS No. : SDG No.: 809556 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Initial 
Calib. Continuing Cali brat ion Prepa-
Blank Blank (ug/L) ration 

:Analyte (ug/L) C 1 C 2 C 3 c: Blank c: M 
' I I I 
I 

-·- -· _, _, 
:Aluminum 15.5:u: 15.5:u: -17.0 B: 15. !i : U: 15.500 u p 
'Antimony 15.8:B: ~ ------____ ) 9 ; 2 u: 9. :'. : U: 9.200 u p 
Arsenic 1. 7 I U: -:r .8 B: -1. 8 B: 1. i': u 1. 700 u p 
Barium 3.6 u: 3.6 u: 3.6 u 3, (, I u 3.600 u p 
Beryllium: 0.2 u: 0.2 u: 0.2 u 0. /. u 0.200 u :P 
Cadmium 1. 0 u: 1. 0 u 1. 0 u L ~1 u 1. 000 u :P 
Calcium 24.2 u: 24.2 u 24.2'U 2 4. ?. u 24.200 u :P I 

,Chromium 4. 1 u: 4. 1 u 4. 1 u 4.l . u 4.100 u :P 
. _:Cobalt 3. 0 u: 3.0:u 3.0 u 3. ,~ U' 3.000 u :P 

:copper 2.9 , u: 2.9:u 2.9 u 2 . <.: u 2.900 u : p 
:Iron 9.2 u: 9.2:u -31. 6 B -12. (', B -29.580 B :P 
:Lead Ll u: 1. 1: U 1. 1 u 1. ) u 1. 100 u ·: p 
:Magnesium, 32.3 u: 32.3:u 32.3 u 32.3 u 32.300 u :P 
:Manganese: 1. 3 u: 1. 3: U: 1. 3 u i. 3 u 1.300 u :P 
:Mercury 0.2 u: 0.2:u: 0.2 u e .. ~, u 0.200 u :AV' 
!Nickel 3. 9 u 3.9'u: 3.9:u -:_ (t ...... . · u 3.900:u• :P 
:Potassium! 125.3 u 125.3 u: 125.3:u, 12 : . . :i u 125.300:u :P 
:selenium 2.3 u 2.3 u: 2.3 u: ,._ . ., ... , \ u 2.300 u :P 
:silver 3. 7 u 3.7 u: -9 . 7 B: : . _. : u: 3. 700 u :P 
:sodium 41. 2 u 41. 2 u: 193. 1 B: ': . ;, : u: 45.840 B :P 
!Thallium 2.2 u 2. 2 u: 2.2 u: ~ -, 3.063 B :P -
:vanadium 2.6 B 2.6 u: 2.6 u: a· . ( , : U : 2.600 u :P 
!Zinc 8.5 u 8.5 u: 8. 5 u: e.. 5:u 8.500 u :P 
:cyanide :NR: 
:Bismuth 500.0,U 500.0,u: 500.0 u: see,. c1: u s00.000:u :A I 

I 

!Silicon 17.4:u 17.4:u: 17.4 u: l 7. I.: U 102.700:B :P I 
I 

I I I ·- ,_, 

-
7 

FORM III - IN ILM02.1 
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3 
BLANKS 

lab Name: SKINNER & SHERMAN LABS. Contract: - 68 · D0-0108 

Lab Code: SKINER Case No.: N3-09-056SAS No.: SDG No.: B09556 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Unfts (ug/L or mg/kg): UG/L 

:Analyte 
I 

Initial 
Calib. 
Blank 
(ug/L) c: 

Continuing Calibration 
Blank ( ug/L) 

1 C 2 C 3 

I I 
I I 
I I 
I I 

I I 
I I 
I I 
I I 

C:: 
I I 

Prepa-
ration 
Blank C 'M 

'----- -----! Aluminum 
---- -- _, , ___ _ 

:Antimony 
! Arsenic 
l Barium : 
:Beryllium : 
:cadmium 
:calcium 
: chromium 

._ :Cobalt 
' Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

: Potassium: 
: selenium 
:s ilver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Bismuth 

, Silicon 

1s.s:u 
1s.8:B 
·1. 7: U 

3.6:u 
0.2:u 
1. 0 U 

24.2 U 
4. 1 U 
3.0 U 

2.9 U 
9.2 U 
Ll u: 

32.3 u: 
1. 3 I u: 
0.2:u: 
3.9:u: 

12s . 3 : u: 
2.3:u: 
3.7 u: 

41.2 u: 
2.2 u: 
2.6 s: 
8.5 u: 

1s,5:u: -17.0:a: 1s. !,:u 
CJ2.s:a:' _ __; 9; 2 : U : 9 . : '. : U 

-:. I. 8 : B : C: 1. 8 : B :~ 1. i' : U 
3 • 6 : U : 3 • 6 : U : 3 . (, : U 
0.2:u: 0.2:u: 0. ~:u 
1. 0: U: 

24. 2 U: 

4. 1 U: 
3.0 u: 
2.9 u: 
9.2 u: 
1. 1 U 

32.3 U 
1. 3 U 
0.2 U 
3.9 U 

125.3:u 
2. 3: U 
3. 7 : U: 

41.2:u: 
2. 2: U: 

2.6:u: 
8.s:u : 

1. 0: U: 
24.2:u: 

4. 1: U: 
3.0:u: 
2.9:u: 

-31.6:B: 
1. 1: U: 

32.3 u: 
1. 3 U: 
0.2 U 
3.9 U 

125.3 U 
2.3 U 

-9 . 7 B 
193.1 B 

2 . 2 U 
2.6 U 
8.5 U 

l . ~,: U 

2L 1/. :U 
4 . l: U 
3. ,,, : U 

2 . <: : U 
-1 2. ('o : B , 

l. l 'u I : 

32.3 U 
l. 3 U 
e. ;, u 
~; • \I u 

l 2 :: . ~' U 
u 

; , .. I u I: 
': . ;, : u: : 
~~' 

c-.5 :u:: 
I I 
I I 

s00.0 u: 500.0:u: 500.0 U 
17.4:u 

50e,. Ci : u: : 
l 7. /.. : U: : 17.4 u: 17.4:u: 

1s . s00:u p 
9.200:u p 

1.700:u p 
3.600:u p 
0.200:u ,P 
1. 000: U :P 

24.200:u :P 
4.100:u :P 
3.000 U : P 
2.900 U :P 

-29.580 B :P 
1. 100 u ,·: p 

32.300 u: :P 
1.300 u: 'P 

0.200 u: AV 
3.900 u: P 

125.300'U : 
2. 300 u : 
3. 700 u: 

45 . 840 s: 
3.063 s: 
2. 600 u: 
8.500 u: 

500 . 000 u: 
102 . 700 B: 

p 
p 
p I 

p 

p 
p 
p 

NR 
A I 

p : 
I I I t I I I I _____ 1 _

1 
_____ , _ 1 _____ , ______ _ I _I I ____ _ I 

~~\ 
FORM III - IN ILM02.1 
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6 

DUPLICATES 
SAMPLE NUMBER: 

8095560 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No. : N3-09-056SAS No. : SDG No. : 809556 

Level (low/med): LOW Matrix (soil/water): WATER 

% Solids for Sample: 0.0 % Solids for Duplicate: 0.0 

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

Analyte 

:Aluminum 
:Antimony 
:Arsenic 
'Barium 
Beryllium 
Cadmium 
Calcium 

Control 
Limit 

Chromium 10.0 
Cobalt 
Copper 

,Iron 100.0 
Lead 
Magnesium: 5000.0: 
Manganese: 
Mercury 
Nickel 
Potassium: 5000.0 
Selenium 
Silver 
Sodium 5000.0 
Tha 11 ium 

, Vanadium 
:zinc 
:cyanide 
:Bismuth 
:silicon 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 

I I 
I I 

I I 
I I 

Sample ( s) C: I 

I _, 
15.5000:u: 
17.2100:B: 
1.7000:u: 

104.0300:B: 
0.2000:u: 
1.0000:u: 

31747.0000: I 
I 

~3.4700: t:::> 
3.0000:u 
2.9000:u 

275.5600: 
1.1000:u 

10425.0000: 
5.9000:s 
0.2000:u 

22.8000:s 
7883.3000: 

2.3000:u 
3.7000:u I 

13951.0000: 
2.2000:u 

15.9100:s 
9.7s00:s 

s00.0000:u 
29905.0000: I I I 

I I I ____ , , _______ _ I I I 

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

Duplicate ( D) CI I 
I I RPO :a:M 
I I I I I 

_I I ,_,_, 
15.5000:u:: I p 

I 

13.5200:B:: 24.0 p 

1.9081:B:: 200.0 p 
104.0300:B:: 0. 0:: p 

0.2000:u:: I I p I I 

1.0900 BI I 
I I 200. 0: : p 

31371.0000 I I 1. 2: : p I I 

(""'4.5300 ill> 135.3::•,p 
3.0000 u I I I I :P I I I I 

2.9000 u I I I I :P I I I I 

201.2400 I I 31. 2: : : P' I I 

1. 1553 B 200.0: 'P 
10327.0000 0.9: p 

3.4000,B 53.8: p 
0.2000 u AV 
3.9000 u 200.0: p 

7818. 7000 0.8: p 
2.3000 u p 

3. 7000 u p 
13799.0000 1. 1: p 

2.2000 u , P 
14.8000 , B 7.2 :P 
10.0800:s 3.0 :P 

:NR: 
500.0000:u :A 

29595.0000: 1. 0 :P I I 

~"'fO'MlV.~ ~~ee&.~ .4'.e, ± ~Ri>I... toY' ~o.VV\r\e..~dupf,~+e 
\)..)V\eY\. --che 'SOVv\p,e. '(e ~ul-\ \~ lee_;~ ~D.v.-. s X Q RD L ,,0 '50). 
~i~ q v..o.\,··0'e.s ~' re-~u.\-f QJ esf ,M~fec(, (TJ · 

-
FORM VI - IN 

t/-27-'!¥ ~ . 
ILM02. l (<e_,v 1<;,.e&. $ 

L,021't 



RECORD COP'/ 
MEMORANDUM 

TO: 200-BP-1 Project QA Record . March 29, 1994 

FR: Susan Winter, Golder Associates Inc. 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE: B09555-
TMA-589 (913-1719) 

INTRODUCTION 

This memo presents the results of data validation on data package B09555-TMA-589 consisting 
of one {l) water sample for radiochemistry analysis. The sample was analyzed by the IMA 
laboratory using WHC approved methods. Information concerning the sample validated is 
provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

009555• 09/11J}3 WATER Gross alpha 
Gross beta 

Tritium 
Strontium-90 

RECC RDCOP, T echnetium-99 
Total Uranium 
Plutonium-238 

Plutonium-239/240 
Gamma Spectroscopy 

• Indicates samples which received 100% validation. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993) 
and validation procedures (WHC 1992). Attachments 1 through 5 provide the following 
information as indicated below: 

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

DATA QUALITY OBJECTIVES 

Precision. Goals for precision were met 

Accuracy. Goals for accuracy were met with the exception of the chemical yield and tracer 
recovery as summarized under "Major Deficiencies" below. 

Sample Result Verification. All sample results were supported in the raw data with the 
exception of the MDA value for technetium-99 in sample B09555. Therefore, the technetiurn-
99 result was corrected from an undetected result to a positive result at 3.5 pCi/g. 

1 ~ \,001 . W/,4 
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Data Package ID: B09555-TMA-589 Analysis: Radiochemistry 

Detection Limits. The required detection limit (RDL) goals according to the work plan (DOE
RL 1992) were not supported by the reported laboratory detection limits which were in 
general, lower than the work plan RDLs. Detection limit goals were met for all sample results 
with the exception of the radionuclides and associated samples summarized in the following 
table. 

Radionuclide Samples Minimum Detectable Laboratory Work Plan RDL 
Activity (MDA) RDL (DOE-RL 1992) 

pG/L pG/L p0/1.. 

Technetium-99 LCS 8 5 15 

Plutonium-238 LCS 0.07 0.05 Not specified 

Iron-59 B095.55 Duplicate 40 30 Not specified 

Completeness. The data package was complete for all requested analyses. A total of one 
sample was validated in this data package with a total of 28 determinations reported all of 
which were deemed valid. This results in a completeness of 100 percent, which meets the 
work plan objectives of 90% (OOE-RL 1990). 

MAJOR DEFICIENCIES 

The following major deficiencies were identified during data validation which required 
qualification of data as unusable. 

Tracer Recovery 

• Plutonium-242 tracer recovery for the laboratory control sample (LCS) was less 
than 30%, therefore, the associated results for plutonium-238 and plutonium-
239/240 have been qualified as unusable (R for detects, UR for nondetects). 
However, this rejection of data does not effect the percent completeness of this 
data package since the LCS is a required quality control sample only. 

Chemical Yield 

• Technetium-99 chemical yield for the LCS was less than 30%, therefore, the 
associated result has been qualified as unusable (R). However, this rejection of 
data does not effect the percent completeness of this data_ package since the 
LCS is a required quality control sample only. 

MINOR DEFICIENCIES 

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

2 
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Data Package ID: B09555-TMA-589 

Laboratory Blank 

Analysis: Radiochemistry 

• Technetium-99 was detected in the laboratory (reagent) blank at 17 pCi/L. 
Therefore, the technetium-99 result for B09555 duplicate, 5 pCi/L, which is less 
than ten times the blank value, has been qualified as estimated 0). 

Laboratory Control Sample {LCS) 

• The LCS sample result for tritium has been qualified as estimated 0) since the 
exact amount of standard added cannot be verified using the information 
provided. 

REFERENCES 

WHC 1993, Westinghouse Hanford Company, Validation of 200-BP-1 Data, Statement of 
Work, Revision G, May 1993. Westinghouse Hanford Company, Richland, Washington. 

WHC 1992, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001, 
Rev. 0, 1992. Westinghouse Hanford Company, Richland, Washington. 

DOE-RL 1990, Remedial Investigation/Feasibility Study Work Plan for the 200-BP-1 Operable 
Unit Hanford Site, DOF/RL 88-32, U.S. Department of Energy, Richland, Washington. 

DOE-RL 1992, Remedial Investigation/Feasibility Study Work Plan for the 200-BP-1 Operable 
Unit Hanford Site, DOF/RL 88-32, Change Order 2£:,, U.S. Department of Energy, Richland, 
Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS 

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

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

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

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

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

005 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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WHC-SD-EN-SPP-002, Rev. 1 

DATA QUALIFICATION SUMMARY - FORM B-7 
( E\D°\SS s -,~~- "S. 'i<-.C\. 

I ,.r 

~~~I DATE: n, /~llf 14 l·PAGE_LOF_l SDG: u:.,,wA 

COMMENTS:~r.\.-- r-.<:' ~ ;."' · c \ -

COMPOUND QUALIFIER ~LES REASON 
>..FFECTED 

,\..' ' ' -
I,,,.,...\_ ~ ~ , -- _G"O. ~ ~~~S--. \"I. c--,. 

- - '-'('-...., II _, _\..... o.-1.c- \-=l-N--:.. 
\ 

~.p ... \... ..... ~ •"''- -C\q ~ Le,<:=-. 
~~\..C..~ ~\.~~ 

L...~t">~-

~, L -., H ~~?- \ ,R 
'-"- ~#o,r-,<- '-?.o~ 

Lc...c~ ..t:_ ?-...r--. ~~ 

!\\.~-... .,,. --d-Slbll" ~ 
\ 

~ ~ 

\<-~..; =~ ~ Lc.;S, 
~wo,,...x--->.c ~ ~-
\.)"1-,,eh -'-"" L<°.S 

cc..~~ '<:,e.. _i . 
P < a ,.':...\ -... I....\ "<:.r "...~~ 

-

( 
I 

. 

~ 00 7 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 
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0 
0 
t.O 

Validated Data SU111111ry, Data Package: 809555-TMA-589 

s~ 809555 
Date 9-11-93 

Location 699-54-57 
Type SPLIT-3 

Parameter Units Result Q 

GROSS ALPHA pCi/L 2.000 u 
GROSS BETA pCi/L 7.500 

TRITIUM pCi/L 200.000 u 
STRONTIUM-90 pCi/L 0.800 u 

TECHNETIUM-99 pCI/L 4.000 u 
TOTAL URANIUM UGM/L 2.600 
PLUTONIUM-238 pCi/L 0.040 u 

PLUTONIUM-239/240 pCi/L 0.020 u 
SODIUM-22 pCi/L 9.000 u 

POTASSIUM-40 pCi/L 100.000 u 
MANGANESE-54 pCi/L 9.000 u 

IRON-59 pCi/L 20.000 u 
COBALT-58 pCi/L 10.000 u 
COBALT-60 pCi/L 10.000 u 

NIOBIUM-94 pCi/L 9.000 u 
RUTHENIUM-103 pCi/L 10.000 u 
RUTHENIUM-106 pCi/L 80.000 u 

TIN-113 pCi/l 10.000 u 
CESIUM-134 pCi/L 10.000 u 
CESIUM· 137 pCi/L 10.000 u 
CERIUM-144 pCi/L 40.000 u 

EUROPIUM-152 pCi/L 20.000 u 
EUROPIUM-154 pCi/L 10.000 u 
EUROPIUM-155 pCi/L 20.000 u 

RADIUM-226 pCI/L 20.000 u 
RADIUM-228 pCI/L 40.000 u 

THORIUM-228 pCi/L 10.000 u 
THORIUM-232 pCi/L 40.000 u 

LN 
Ul 
C) 
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1' 
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co 



111111 

SDG 7243 
Contact Dinkar Kharkar 

Lab sample id N309058-01 
Dept sample id 7243-001 

Received 09/15/93 

AIIALYTE 

Gross Alpha/ 
Gross Beta ✓ 
Tritium_, 
Strontium 90 ✓ 

CAS NO 

Alpha 
Beta 
10028-17-8 
10098-97-2 

Technetium 99/ 14133-76-7 
Total Uranium/(ug/L) 7440-61-1 
Plutonium 238.,,, 13981-16-3 
Plutonium 239/240/ 
GAMMA SCAN ANALYTES 
Sodium 22,.. 
Potassium 40.,, 
Mangane-se 54/ 
Iron 59,.... 
Cobalt 58....
Cobalt 6IY" 
Niobium 94..,, 
Ruthenium 103.,... 
Ruthenium 106,.... 
Tin 113.,... 
Cesium 134/ 
Cesium 137_...... 
Cerium 144/ 
Europium 152__.... 
Europium 154..,, 
Europium 155_... 
Radium 226_... 
Radium 228' 
Thorium 228/' 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 14 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-1 
13966-06-8 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
14391-16-3 
13982-63-3 
15262-20-1 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7243 

DATA SHEET 

Client 
Contract 

Client sample id 
location/Matrix 

Chain of 

RESULT 
pCi/L 

Collected 
custody id 

211 ERR 

(COUNT) 

1. 2 

1.5 

140 
0.99 
1. 9 

0.46 
0.017 
0.012 

1 · N!Mf':)';;)i!! j\/;~'~~ij\ G ii!li[li!i/'I 

bC\q_- S\.\-~ +-

Westinghouse Hanford 
MBH-SVV-069262 

B09555 
200-BP-1 
09/11/93 
EFL-1020 

NDA 
pCi/L 

LI OU ID 

RDL 
pCi/L 

QUALi-
FIERS TEST 

3 

4 

400 
2 
5 

BOA 
BOB 
H 
y 

TC 
U_T 

0.05 
0.05 

PU 
PU 

30 

30 

20 

40 
40 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id -™~A~N.,__ __ 

Protocol \./HC-HASM 
Version Ver 1.0 

Form DVD·DS 
Version ~2~-~2_7 __ _ 

Report date 12/02/93 

010 



97~3505~2630 

SDG 7243 
Contact Dinkar Kharkar 

lab sample id N309058-01 
Dept sample id 7243-001 

Received 09£15£93 

AULYTE CAS NO 

Thorium 232/ 7440-29-1 

TMA NORCAL 

Client 
Contract 

Client sample id 
location/Matrix 

Chain of 

RESULT 
pCi/L 

Collected 
custody id 

2a ERR 
(COUNT) 

LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT 

N309058-01 80A/80 
N309058-01 808/80 
N309058-01 H 
N309058-01 y 

N309058-01 TC 
N309058-01 U_T 
N309058-01 PU 
N309058-01 GAM 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 15 

7243-001 
7243-001 
7243-001 
7243-001 
7243-001 
7243-001 
7243-001 
7243-001 

Westinghouse Hanford 
MBH-SVV-069262 

809555 
200-BP-1 
09£11£93 
EFl-1020 

NDA 
pCi/L 

ANALTZED 

10/12/93 
10/12/93 
10/13/93 
11/02/93 
11/18/93 
10/07/93 
10/26/93 
10/12/93 

r ¥-

LIQUID 

RDL 
pCi/L 

QUALI
FIERS TEST 

GAM 

REVIEWED BY 

10/13/93 DPK 
10/13/93 DPK 
11 /17 /93 DPK 
11/05/93 DPK 
11/18/93 DPK 
10/12/93 DPK 
10/28/93 DPK 
10/20/93 DPK 

ec:S.:...:-...c-\... 
Lab id TMAN 

Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version 2.27 

Report date 12£02£93 

-£3 011 
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ATTACHMENT 4 

LABORATORY NARRATNE AND CHAIN-OF-CUSTODY DOCUMENTATION 
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tr"' ii 3505 ,., ,r3z 1! ~ ,,.l,b • .------------, 
SDG: '-':72~43"-----,---,-

Contact: Dinkar Kharkar 

1.0 GENERAL 

TMA NORCAL 
REPORTING GROUP 7243 

CASE NARRATIVE 

Client:~estin9house Hanford 
Contract:MBH·SW-069262 

TMA/Norcal Sample Delivery Group 7243 is comprised of the sample listed on the Chain-of
Custody documents below. This sample group was processed under the Westinghouse 
Hanford Company Statement of Work P.O. MBH-SVV-069262. 

1.1 Chains-of-Custody 
This report includes data for the one water sample from location 200-BP-1 delivered 
under Field Log Book #EFL-1020. A Chain-of-Custody number was not provided. 

1.2 Sample Volume 
Three 2000 mL, one 1000 plastic bottles, and one 250 mL glass bottle containing the 
sample were received for the analyses. 

1.3 Missing Samples 
The sample listed on the Chain-of-Custody document was received. 

1.4 Holding Times 
The samples were collected on September 11, 1993 and sample processing was 
initiated within 180 days of collection. 

2.0 QUALITY CONTROL 

The internal quality control consisted of one sample each of a laboratory control sample, a 
blank, and a replicate. All original analyses were performed with QC samples 7243-02 
through 7243-04. 

The QC samples were prepared by the Quality Control Department. Copies of the QC 
notebook pages are included in this data package. 

2.1 Laboratory Control Samples 
The LCS recoveries for all nuclides were acceptable. The MDA's of the results for 
all analyses met the RD L's except for technetium-99 and plutonium-238, due to a low 
chemical yield and a high background of the counter in the region of intetest, 
respectively. 

Case Narrative Section 
Page 1 of 3 013 

TMA 



97~3505 .. 2633 .---------- ~ 
SDG: -'-'72'-'-43=----

Contact: Dinkar Kha rkar TMA NORCAL 
REPORTING GROUP 7243 

2.0 QUALITY CONTROL (cont'd) 

2.2 Reagent Blanks 

Cli ent:~estinghouse Hanford 
Contract :MBH - SVV-069262 

The MDA's of the results for all analyses met the RDL's. The 2 <1 error for 
strontium-90 was underlined because it was larger than both the MDA and the result 
implying that the MDA may not be a good estimate of the "real" minimum detectable 
activity. Elevated technetium-99 was found in the blank. Although the technetium-
99 blank appears high on a nominal aliquot basis, it is below the RDL on a per 
sample basis. 

2.3 Duplicates 
Results were satisfactory for all duplicate analyses. The MDA for iron-59 for the 
duplicate of sample BO9555 was higher that the RDL due to the higher background 
of the detector in the region of intrest. The 2a error for strontium-90 for the original 
and the duplicate of sample BO9555 was underlined because it was larger than both 
the MDA and the result, implying that the MDA may not be a good estimate of the 
"real" minimum detectable activity. 

3.0 ANALYSIS NOTES 

3.1 Gross Alpha Analyses 
The average MDA for gross alpha was (2 ± 1) pCi/L. Gross alpha activity above 
the RDL was not found in the sample. 

3.2 Gross Beta Analyses 
The average MDA for gross beta was (2 ± 0) pCi/L. Gross beta activity above the 
RDL was found in the sample. 

3.3 Tritium Analyses 
The average MDA for tritium was (200 ± 0) pCi/L. Tritium activity above the RDL 
was not found in the sample. 

3.4 Strontium-90 Analyses 
The average yield for four analyses was (82 ± 3)%. The lowest yield was 81 % and 
the highest was 84%. The average MDA was (0.8 ± 0.1) pCi/L. Strontium-90 
activity above the RDL was not found in the sample. 

3.5 Technetium-99 Analyses 
The average yield for four analyses was ( 45 ± 32) % . The lowest yield was 24 % and 
the highest was 59%. The average MDA was (5 ± 4) pCi/L. Technetium-99 
activity above the RDL was not found in the sample. 

Case Narrative Section 
Page 2 of 3 
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~--~97~,_3505.2634 
SDG: '"""72'"-'-43=---

Contact: Dinkar Kharkar TMA NORCAL 
REPORTING GROUP 7243 

3.0 ANALYSIS NOTES (cont'd) 

3.6 Total Uranium Analyses 

Client:~estinghouse Hanford 
Contract:MBH-SVV-069262 

The average MDA for total uranium was (0.1 ± 0.4) µg/L. A total uranium 
concentration of 2.6 ug/L was found in the sample. 

3. 7 Isotopic Plutonium Analyses 
The average yield for four analyses was ( 41 ± 30) % . The lowest yield was 23 % and 
the highest was 59%. The average MDA was (0.04 ± 0.05) pCi/L. Isotopic 
plutonium activity was not found in the sample. 

3.8 Gamma Scan Analyses 
A gamma scan analysis found no activity above the RDL in the sample. 

Case Narrative Section 
Page 3 of 3 

TMA 

015 



Westinghouse 
Hanford Company 

97~3505»2635 

Custody Form Initiator KO LEE/GG HAM! L TON 
Company Contact PH BUTCHER 
Project Designation/Sampling Locations 9 oo - (3p-( 

Ice Chest No. C, w s b tv 

CHAIN OF CUSTODY 

Bill of Lading/Airbill No. °'"Z,~?{pt150DbT 
Method of Shipment 4'Mfl- f:f!Y\Ccf<.~ { o/q3 

Telephone (509) 376-5045 
Collection Date 9 /tr/ y ..s 
Field Logbook No. tzh _ fo;J...o 

Offsite Property No.tJ:ll,?J-()-/)7/ f"-3 / 

Shipped to iMt\ (;?CG °I I 
Possible Sample Hazards/Remarks 

Sample Identification 

BO ?.f""fl" c.. '(/., I~:, 

-<,-2UD?, !':ft;--P, WATER; METALS-CLP TAL(Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi), 
SELENIUM (HN03 pH<2) UNFILTERED . 

,,-t, 500ml, G, WATER; IC ANIONS(F,Cl,S04,N02,P04) 
~. 500ml, P, WATER; N02/N03(H2S04 pH<2) . 
--t, 250ml, P, WATER; ALKALINITY 
....-1, 500ml , P, WATER; TDS 
'-1, 500ml, P, WATER; SULFATE 
'1, lL, P, WATER; CYANIDE(NaOH pH>l2) 

31 ~L~-l-? 4l & l, 2l, P, WATER; GROSS ALPHA/BETA, GAMMA SPEC(Cs-137,Co-60,Ru-106), 
i-c. '"

1
'U Pu-238, Pu-239/240, Sr-90, TOTAL URANIUM(HN03 pH<2) 

--1", 250ml, Gs, WATER; TRITIUM 
....-i, lL, G/P, WATER; Tc-99(HC1 pH<2) 

BO </5'5" 
;---l, lL, P, WATER; M§rtkihGll T~N~3ap~~z~ar:hrfR~B·Si,Al,Bi), 

[] Field Transfer of Custody Chain of Possession (Sign and Print Names) 

Final Sa 

Disposal Method: Disposed by: Date/Time: 

Conrnents: 

016 
A-6000-407 (12/92) ~EF061 48 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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DATA VALIDATION CHECKLIST 

PROJECT: d ao _ VALID 

LABORATORY:' 

1. Completeness 

1.1 Completeness Checklist (Complete the appropriate checklist for each analysis type and 
attach). 

2. Calibration 

2.1 Initial Calibration 

Was instrument calibrated within specified time 
period or annually? ~ ~ ~e~ . 

If NO, qualify all associated data as unusable (R). 

Was each detector used for the associated data calibrated? 

If NO, qualify all associated data as unusable (R). 

Are calibration standards NIST traceable or equivalent? 

If NO, qualify all associated data as unusable (R). 

Were calibration standards expired? 

If YES, qualify all associated data as unusable (R). 

Yes@NIA 

~o NIA 

@) No NIA 

Yes@NIA 

Comments: =s\i>e >-.cl=?~ >z>~i\ ~ ~CL<;$, c\"\o, J 

¼ =);;.t_;;:~~:: ,,.~:;,:~.:9.~:.1~ 
c: -\ - :::W>SZ~ >C>t>r_ce: :¾\,Dent:- °=== ,~~ ½~ 

1 
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2.2 Continuing Calibration 

Is check source identified by activity and radionuclides? 

H NO, qualify all associated data as estimated 0). -

Has check source been counted --\c.~\.~ 
H NO, qualify all associated data as unusable (R). 

Are check source counts within ±3S control limits? 

H NO, qualify all associated data as unusable (R). 

Have background counts been performed at least · 
weekly and before and after all field and QC samples 
associated with the SDG? 

H NO, qualify all associated results as unusable (R). 

Are background counts within ±3S control limits? 

H NO, qualify all associated results as unusable (R). 

@No NIA 

@No NIA 

@) No NIA 

@No NIA 

Comments:. ___________ ....;.... _________________ _ 

9x~->l-~>•s::-, ,>::--e $2,1>•~\e ~S:i:s ~L. 

2 01 9 



'Mdii., DATA VALIDATION CHECKLIST 

3. Blanks 

Have reagent'method/field blanks been 
analyzed with the SDG? 

H NO, qualify all results > LLD as estimated 0). 

Are positive results reported in the 
reagenVmethod/field blanks 7 

@)No NIA 

H YES, qualify positive results less than the MDA as nondeteets (U). Qualify sample results 
<l0X the blank value but greater than the MDA as estimated 0). 

Can blank results be verified/calculated properly? @No NIA 

Comments: --------------------------
~ \. ~ 3 e ¢':s> A?-s& > '> ¼ :C\ t-- -°l 3. -,» ~ Ae.Ae:~ - '> 'c-- '\:-\e:-e.--- "'-Jo-t>'t:: 

(,IL\-- \3:: ~e, j L t: \s; <\ism *•sf¢<> s:ess.:s tds &e\S=<6s\ 

~c~ o~ ~~ ::::tc -'\C\. ~fl>§~ -, "r--.. ~°'--'fY'-\:'\~ 
~o5,CS$S -,5:a ~c;;\.O:---:? ~f:9- 'S:M;)S;-.. ~~'9-- D-:D '\s8\S;,~;::h-<'
'e,;,q<-._ S:~'--seA- ¥ ::Y-,,1:,·,:s-, §:a l()O~:C 

3 020 



97 ii 3r.05 ') ·"l}[l , 1 ij ~J ~,lb 
TMA NORCAL 

ii i 
REPORTING GROUP 7243 

REAGENT BLANK I!~ ··•""'" 11 

SDG 7243 
Contact Dinkar Kharkar 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

Lab sample id N309058·03 
Dept sample id 7243·003 

ANALYTE 

Gross Alpha./ 
Gross Beta/ 
Tritium,,,. 
Strontium 9 .,,, 
T ec hnet i um 99/ 

CAS NO 

Alpha 
Beta 
10028·17·8 
10098·97·2 
14133·76·7 

To a rantum✓(ug/L) 7440·61·1 
Plutonium 231Y'"" 13981·16·3 
Plutonium 239/240...-
GAMMA SCAN ANALYTES 
Sodium 22" 
Potassium 40....
Manganese 54 / 
Iron 59 .....
Cobalt 58./ 
Cobalt 60/ 
Niobium 94_...... 
Ruthenium 103/ 
Ruthenium 106/ 
Tin 113/ 
Cesium 134/ 
Cesium 137/ 
Cerium 144/ 
Eur-opium 152/ 
Europium 154..,.... 
Europium 155.....
Radium 226_.,. 
Radium ~28/ 
Thorium 228./ 
Thorium 232/ 

REAGENT BLANKS 
Page 1 

SUMMARY DATA SECTION 
Page 8 

13966·32·0 
13966·00·2 
13966·31·9 
14596·12·4 
13981·38·9 
10198·40·0 
14681·63·1 
13968·53·1 
13967·48·1 
13966·06·8 
13967·70·9 
10045·97·3 
14762 · 78·8 
14-683·23-9 
15585·10·1 
14391·16·3 
13982·63·3 
1~262·20·1 
14274·82·9 

7440·29·1 

Client sample id ~R~e~a&g~e~n~t-=-B~l~an~k:;:.... ________ _ 
Material/Matrix 

RESULT 
pCi/L 

211 ERR 

(COUNT) 

0.009 

NDA 
pCi/L 

r\ ~ 

-1~ 

LIQUID 

RDL 
pCi/L 

QUALi · 
FIERS TEST 

3 

4 

0.05 

30 

30 

20 

40 
40 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

80A 
808 
H 
y 

TC 
U_T 
PU 
PU 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

WHC·HASM 
Ver 1.0 
DVD·OS 
2.27 
12£02£93 

021 



TMA NORCAL 
REPORTING GROUP 7243 

BLANK, 

SDG ~7~24_3"-------
Contact Oinkar Kharkar 

co n t. 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

ti 

lab sample id N309058·03 
Dept sample id 7243-003 

Cl ien t sample id ""R=-e=-a9.._e:.:n.:..t;::....:B~l...,a:.:.n=k __________ _ 
Material/Matrix _______ LIQUID 

lAB SAMPLE TEST PlAIICHET SUF FIX ALIQUOT ANALYZED REVIEWED BY 

N309058·03 SOA/80 7243-003 10/12/93 10/13/93 DPK 
N309058·03 80B/80 7243-003 10/12/93 10/13/93 DPK 
N309058 · 03 H 7243 - 003 10/13/93 11/17/93 DPK 
N309058·03 y 7243-003 11/02/93 11/05/93 DPK 
N309058 · 03 TC 7243-003 10/20/93 11/18/93 DPK 
N309058·03 U_T 7243-003 10/07/93 10/12/93 DPK 
N309058·03 PU 7243-003 10/22/93 10/28/93 DPK 
N309058·03 GAM 7243-003 10/12/93 10/20/93 OPK 

QC-15605 · 15611 

~ 
Lab id TMAN 

Protocol WHC·HASM 

REAGENT BLAIIICS Version Ver 1 . 0 
Page 2 Form DVD-OS 

SUMMARY DATA SECTION Version 2.27 
Page 9 Report date 12[.02[.93 

J. 7 02 2 



''\ 

0C DATA VALIDATION CHECKLIST 

4. Detection Limits and Sample Results 

Can LLDs and MDAs be verified? 

ff NO, qualify all results as estimated detects 0) or estimated nondetects (UJ). 

Do reported results meet the detection limit requirements? 

Note discrepancies in the validation report narrative. 

Can reported results be verified? @No NIA 

ff NO, note missing data in the validation report. Correct results on the photocopied report 
forms and include in the validation report. 

4 



97 ~ 3505 .. 26_L} 3 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

5. Radiometric and Gravimetric Yields 

Were spikes/tracers/chemical yields analyzed 
in each SDG and/or sample as appropriate for 
the analytical method? (i;;}No NIA 

H NO or if inappropriate tracers were used qualify associated results as unusable (R). 

Was a field blank used for the spike/tracer/chemical 
yield analysis? 

H YES, note in the validation narrative. 

Is spike/tracer/chemical yield recovery within the 
limits of 30-105% for sample results 
<4X the spike activity? 

Verify the spike recoveries and qualify associated results as follows: 

%R: 

<LLD 

>LLD 

<30% 30-105% 

R 

R 

acceptable 

acceptable 

>105% 

UJ 

J 

>115% 

R 

R 

Yes~A 

Yes~A 

Comments:. ____________ ___, ___ ___, ___________ _ 

~e2:»~~'Y»r-- 95 c\.e~ ,cd\ ~c\~ ~ :¾ t5k 

5 024 



6. Duplicate Samples and Analyses 

Has at least one duplicate analysis 
been performed for every 10 samples in the SDG? 

H NO, qualify all associated results as estimated 0). 

Has the field blank been used for 
duplicate or MSIMSD analysis? 

Are RPD values ~35% for results > SX the 
LLD and within ±2X the LLD for results <SX the LLD? 

@No NIA 

(E>o NIA 

H NO, qualify associated results <LLD as estimated nondetects (UJ) and all associated results 
>LLD as estimated detects 0). 

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

6 
025 



,-. .. ~ ... ,,-r .. ..-- -., ·• - ~..-., 

SDG n43 
Contact Dinkar Kharkar 

DUPLICATE 
Lab s~le id N309058-04 

Dept s~le id n43-004 

ANALYTE 

Gross Alpha/ 
Gross Beta/ 
Tritil.111 / 
Strontiun 90.,,
Technetiun 99/ 

Total Uraniun«ug/L) 
Plutoniun 238/ 
Plutoniun 239/240/ 
GAMMA SCAN ANALYTES 
Sodhn 22 ..-
Potass i un 40 / 
Manganese 54 / 
Iron 59/ 
Cobalt 58_....... 
Cobalt 60 / 
Ni obi un 94 / 
Ruthenil.n 103/ 
Rutheniun 106./ 
Tin 113...,..... 
Ces i un 134..,.... 
Cesiun 137..,.... 
Ceriun 144.....
Europiun 152·,.. 
Europiun 154' 
Europiun 155/ 
Radiun 226./ 
Radiun 228/ 
Thoriun 228 / 

DUPLICATES 
Page 1 

SUMMARY DATA SECTION 
Page 12 

DUPLICATE 2u ERR 
pCi/L (CWNT) 

TMA NORCAL 
REPORTING GROJP n43 

DUPLICATE 

ORIGINAL 

Lab S8""le id N309058-01 
Dept saq:,le id 7243-001 

Received 09/15/93 

ll>A 

pCi/L 
RDL 

pCi/L 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client saq:,le id :cB~09:.:5a.:a5.::.5 __________ _ 
Location/Matrix 200-BP-1 

Collected 09/11/93 
Chain of custody id EFL-1020 

ORIGINAL 2u ERR 
pCi/L (C<l.lNT) 

ll>A 
pCi/L 

LIQUID 

QUALi - RPO 3a PROT 
FIERS X TOT LIMIT 

Lab id ~TM-A~N __ _ 

Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OUP 
Version =2-=2 ... 7 __ 

Report date 12/02/93 

026 



II 

SOG 7243 

f\7· 11 3505 ') '"Ll .,. 
} ~ ,. 1 ~·~.lb 6 

TMA NORCAL 
REPORTING GRWP 7243 

DUPLICATE, cont. ii 
. . 

Contact Dinkar Kharkar 
Dll>LI CA TE ORIGINAL 

Lab s~le id N309058-01 
Dept s~le id 7243-001 

Received 09/15/93 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Lab s~le id N309058·04 
Dept s~le id 7243-004 

Client s~le id =-80~9_5_55 ___________ _ 

Location/Matrix 200-BP-1 
Collected 09/11/93 

Chain of custody id EFL-1020 

LIQUID 

DUPLICATE 2a ERR 
pCi/L (CWNT) 

,t)A 
pCi/L 

RDL 
pCi/L 

QUALi- ORIGINAL 2u ERR ,t)A 
pCi/L 

QI.JAL I· RPO 3C1 PROT 
FIERS X TOT LIMIT ANALYTE FIERS TEST pCi/L (COONT) 

Thor i 1.111 232 / 

DUPLICATE SUF- SUF· 
TEST PLANCHET FIX ALIQUOT ANALYZED REVIEWED BY 

ORIGINAL 
PLANCHET FIX ALIQUOT ANALYZED REVIEWED BY 

80A/80 7243-004 
808/80 7243-004 
H 7243-004 
y 7243-004 
TC 7243-004 
U_T 7243-004 
PU 7243-004 
GAM 7243-004 

I tlC-~612 - 15616 

DUPLICATES 
Page 2 

SIMMARY DATA SECTION 
Page 13 

liil:Jj~~::f ~~~~:~:! ~~~~!~:! ~:~ 
\ f)fo100 t > \ 10/13/93 11/17/93 DPIC 
:• 5~:ti9 L•lf: 11/02/93 11/05/93 DPI( 

:::~rGI: tliii 1 

: ~~~~:~:! ~~~~:~:! ~:~ 
jj)8;oo { ·• • ·•·• 10/22/93 10/28/93 DPIC 

0.500 L · ..•• •• 10/13/93 10/20/93 DPIC 

7243-001 
7243-001 
7243-001 
7243-001 
7243-001 
7243-001 
7243-001 
7243-001 

--21 

}9,~~99 10/12/93 10/13/93 DPI( 
/\0;300: 10/12/93 10/13/93 DPIC 

::::~}pJ~g 10/13/93 11/17/93 DPIC 
• \ h0.0 11/02/93 11/05/93 DPIC 

:l ~~g~~~ : ~~~~:~:! ~~~~:~:! ~:~ 
\ , '.=OB : 10/26/93 10/28/93 DPI( 
i:scfo 10,12193 10120,93 DPI( 

Lab id .... TMA ........ N __ 

Protocol WHC· HASM 
Version Ver 1.0 

Form DVO·DUP 
Version =2-=2 __ 7 __ 

Report date 12/02/93 

027 



7. Laboratory Control Samples 

Are LCS results within the control limits 
of 80-120% 

H NO, qualify results as follows: 

%R: 

Results < LLD: 
Results > LLD: 

<50% 50-79% 

R 
R 

UJ 
J 

>120% 

R 
R 

Has at least one LCS been analyzed with the S[X;? 

H NO, qualify all associated results as estimated 0). 

7 
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97 ~ 3505 'J6l}8 ;; !1 11 \. · \ .... ~ 

SDG 7243 
Contact Dinkar Kharkar 

Lab sa~le id N309058·02 
Dept s~le id 7243-002 

RESULT 
ANALYTE 

Gross Alpha.,, 
Gross Beta ✓ 
Tritiun --
Strontit..m 90.....
Technetiun 99.....-
Total Uranit..m (ug/L)/ 
Pl utoni t..m 238...-
Pl utoni t..m 239/240,,,. 
GAMMA SCAN ANALYTES 
Sodit..m 22 -
Pot ass i t..m 40 / 
Manganese 54 ./ 
Iron 59/ 
Cobalt 58.,_. 
Cobalt 60/ 
Ni obiun 94/ 
Rutheni t..m 103 ./ 
Ruthenit..m 106/ 
Tin 113.,_. 
Cesit..m 134/ 
Cesiln 137/ 
Cerit..m 144,, 
Europi un 152/ 
Europiun 154,.....
Europiun 155' 
Radiiin 226/ 
Radiiin 228/ 
Thoriun 228✓ 
Thoriun 232.....-

LAB CONTROL SAMPLES 
Page 1 

Slll4ARY DATA SECTION 
Page 10 

pCi/L 

TMA NORCAL 
REPORTING GROUP 7243 

LAB CONTROL SAMPLE 

211 ERR M>A 
(CClJNT) pCi/L 

6.5 
4.6 

300 
1.0 

15 
6.2 
0.036 
0.23 

26 

21 

RDL 
pCi/L 

3 
4 

400 
2 

(£) 

~ 
0.05 

30 . 

30 

20 

40 
40 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

Client s~le id Lab Control Sanple 
Material/Matrix ______ LIQUID 

QUALi · ADDED 211 ERR 
pCi/L pCi/L 

REC 3a LMTS PROT OCOL 
X (TOTAL) LIM ITS 

Lab id ... TM ... A ___ N ____ _ 

Protocol WHC·HASM 
Version Ver 1.0 

Form DVD·LCS 
Version =2-.2_7 __ _ 

Report date 12/02/93 

-18 - 029 
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97113505 .. Z6L}9 
TMA NORCAL 
REPORTING GROUP 7243 

LAB CONTROL SAMPLE, cont. 

SDG _______ _ Client Westinghouse Hanford 
Contract MBH-SW-069262 Contact Dinkar Kharkar 

Lab Sllfll)le id N309058-02 
Dept Sllfll)le id 7243-002 

SUF-

Client sa""le id Lab Control Sanple 
Material/Matrix ______ LIQUID 

PREP ERR 
TEST PLANCHET FIX ALIQUOT 2u X ANALYZED REVIEWED BY 

BOA/80 7243-002 
80B/80 7243-002 
H 7243-002 
y 7243-002 
TC 7243-002 
U_T 7243-002 
PU 7243-002 
GAM 7243-002 

QC-15598 - 15604 

LAB CONTROL SAMPLES 
Page 2 

SUMMARY DATA SECTION 
Page 11 

: iilt:J~Bd:::Jti! :\ii: ~~:~ ~~~~~~:: 
fofrhbol 10.0 10/13/93 

.· :::1.::~i~~:~•:·.~ 
·•:r&JfaOO:i 

·. t 1}0() .t 

,;!9Ji9:9/t 

10.0 11/02/93 
10.0 11/18/93 
9.0 10/07/93 
5.0 10/28/93 

15.0 10/12/93 

10/13/93 
10/13/93 
11/17/93 
11/09/93 
11/18/93 
10/12/93 
10/28/93 
10/20/93 

DPK 
DPK 
DPK 
DPK 
DPK 
DPK 
DPK 
DPK 

Lab id .... TMA=N __ 

Protocol WHC- HASM 
Version Ver 1.0 

Form DVD-LCS 
Version =2._.2 __ 7 __ 

Report date 12/02/93 
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DATA VALIDATION CHECKLIST 

8. Holding Times 

Have all samples/analyses been completed within 
5 half-lives or 180 days, whichever comes first? ~o NIA 

H NO, qualify all associated results > LLD as estimated detects 0) and all associated results 
<LLD as estimated non-detects (UJ). For gross exceedances (>2X criteria) qualify all 
associated results as unusable (R). 

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

8 031 



? 
· Ml "r DATA VALIDATION CHECKLIST 

9. Method Specific and Other Quality Control 

9.1 Gas Proportional Counters 

Are field and QC sample preparations outside 
the range of the self absorption curves? 

If YES, qualify all associated data as estimated 0). 

Are initial detector efficiencies <20%? 

H YES, qualify all associated data as unusable (R). 

Have statistical tests been performed routinely 
(at least weekly)? 

H NO, qualify all associated data as estimated 0). 

Have stability verifications been performed after each gas change? 

If NO, qualify all associated data as estimated 0). 

Yes~A 

~o NIA 

Yes N~© 

Comments: ______________________________ _ 

9 032 



M""ii! r '1 rc;rt 
•~j! I , :, 1 '..l l / 
RA mt! si1RY DATA VALIDATION CHECKLIST 

9.2 Alpha Spectroscopy 

Has detector system been calibrated across the 
energy range of interest? 

H NO, qualify all results as unusable (R). 

Is detector resolution adequate to identify each 
peak centroid? 

@No NIA 

@No NIA 

H NO or if resolution cannot be determined, qualify all results as unusable (R). 

Is resolution at least 20 keV FWHM7 

H NO, qualify all results as estimated 0). 

Do check source efficiencies agree within 5% of 
initial calibration efficiencies or are 
they within the control limits or ±3S of the mean? 

H NO, qualify all associated results as unusable (R). 

Was each sample spiked with a tracer? 

H NO, qualify all associated results as unusable (R). 

Are tracer recoveries within the control 
limits of 30 to 105%? 

H NO, qualify all results as follows: 

%R: <30% 30-105% >105% 

Results <LLD: 
Results > LLD: 

R 
R 

Comments: <?L-.};:\~ 

acceptable UJ 
acceptable J 

>115% 

R 
R 

l~=~;:;~::~~J ,s~o\" ( \1~ 

10 

~o NIA 

~o NIA 

@No NIA 

033 



oz: 350S 7 3 RAD OCHEtnS Y DATA VALIDATION CHECKLIST 

9.3 Gamma Spectroscopy 

Does efficiency calibration approximate a 
smooth semi-log curve? 

H NO, qualify all results as unusable (R). 

Have geometry or matrix factors been accounted 
for in all analyses? 

H NO, qualify all associated results as unusable (R). 

Does the detector calibration cover the energy range 
of interest and at least Oto 2 MeV? 

H NO, qualify all results outside the energy range as unusable (R). 

Is resolution of the detector system adequate 
and less than 5 FWHM? 

H NO, qualify all results as estimated 0). 

@No NIA 

Yes No@ 

Comments:. ______________________________ _ 

11 034 



9.4 Alpha Emitting Radium Isotopes 

Have single radium isotopes (Ra-223, Ra-224, Ra-226) 
been reported? Yes No® 

ff YES, qualify all results attributed to a single radium isotope as estimated 0) if the 
contribution to the total from individual isotopes is unknown. 

Can time from sample precipitation to counting be verified? 

ff NO, qualify all associated results > MDA as estimated 0). 

Have barium interferences been identified 
and accounted for? 

ff NO, qualify all associated results with elevated barium levels as estimated ffi. 

Has counting efficiency for Ra-226 been determined 
for each SDG? 

ff NO, qualify all associated results as unusable (R). 

Have blanks been analyzed with each group to check for 
possible radium contamination in the reagents? 

ff NO, qualify all associated results as estimated 0). 

ff sample was preserved at collection has analysis 
been_completed within 180 days or 5 half-lives? 

Yes No~ 

Yes No@ 

Yes N~ 

Yes No@ 

Yes N~ 

ff NO, qualify results > LLD as estimated detects 0) and results < LLD as estimated non
detects (UJ). 

ff samples were not preserved, were samples received within 5 days of 
sampling? 

• Were samples preserved at the laboratory upon receipt? 

• Were samples held after preservation for at 
least 16 days? 

Yes No~ 

Yes Ne@ 

Yes N~ 

ff NO, to any of the above, qualify associated sample results as estimated 0). 

Comments:~ <Ut.4~ C'-v«t~d-~' 

12 035 
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97~3505 2655 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.5 Radium 226 Analysis using Scintillation (Lucas) Cell Counting 

Is calibration data present and can it be 
associated with the samples? 

If NO, qualify associated sample results as unusable (R). 

Was the counting system calibrated each day that 
samples were analyzed? 

If NO, qualify associated results as estimated 0). 

Was the counting system calibrated after 
replacing the scintillation cell? 

Yes No {[jfp 

Yes No@ 
If NO, qualify associated results as estimated 0) if the cell has a previously determined 
calibration constant and unusable (R) if no constant is available for the replacement cell. 

Were blanks analyzed with each sample group to check 
for radium contamination in reagents? 

If NO, qualify associated results as estimated 0). 

If sample was preserved at collection has analysis been 
completed within 180 days or 5 half-lives? 

Yes No€) . 

Yes No@) 
If NO, qualify results > LLD as estimated detects 0) and results < LLD as estimated non
detects (UJ). 

If samples were not preserved, were samples received within 
5 days of sampling? 

• Were samples preserved at the laboratory upon receipt? 

• Were samples held after preservation for at 
least 16 days? 

Yes NoG:) 

Yes No@) 

Yes No@ 

H NO, to any of the above, qualify assoc~ted sample results as estimated ffi. ~ 

Comments:~~ '2-?t 4~ {&r??d ~ ~-' 

13 036 



9.6 Tritium Analysis by Liquid Scintillation Counting 

Do calibration standard matrices match the sample matrices? 

If NO, qualify associated results as estimated 0). 

Has at least one calibration standard been processed 
with the samples? 

If NO, qualify results associated with runs lacking calibration standards as unusable (R). 

Have results for counting efficiency determination been provided? @No N/ A 

If NO, qualify all associated results as unusable (R). 

Do tritium levels in the blanks exceed the MDA? 

If YES, qualify associated results less than lOX the background tritium level (blanks) as 
estimated 0). 

Have blanks been analyzed with each sample run to check for 
potential contamination in the chemical reagents? CVNo NIA 

If NO, qualify associated results as estimated 0). 

Comments:. ______________________________ _ 

14 
037 



"' . 
1' · Y DATA VALIDATION CHECKLIST 

9.7 Fluorometric Analysis of Uranium 

Has the laboratory provided evidence that cation and 
anion interferences are negligible for the matrix or that 
matrix interferences have been accounted for? 

H NO, qualify associated results as estimated 0). 

Has the laboratory provided a description of the method 
of fusion standardiz.ation or provided data supporting 
fusion standardiz.ation? 

If NO, qualify associated results as estimated 0). 

Was calibration performed immediately prior to sample analysis? 

H NO, qualify associated results as estimated 0). 

Yes No® 

Yes No@) 

@No NIA 

Comments:. _______________________________ _ 

15 038 



SDG B09555-TMA-589 PLUTONIUM RESULT VERIFICATION 21-Jan-94 

FILENAME: 8QTMAPU.WK1 
Sample Bkgd Tracer 

HEIS Lab Spl Detector Count Count Gross 
SDG No. No. Del. Amt Eff. Tlme(mln) Tlme(mln) Counts 
B09555 B09555 7243-001 SS-42 1 0.4011 922.58 2736.17 1056 

LCS 7243-002 SS-41 1 0.4151 n1.33 2736.17 364 
BLANK 7243-003 SS-65 1 0.4136 1088.47 2739.25 934 
B09555 DUP 7243-004 SS-66 1 0.4107 1088.47 2739.25 814 

Tracer 
Bkgd Spike Tracer 
Counts Act. Recovery 

1 4.86 0.5871 
1 4.86 0.2335 
2 4.86 0.4263 
0 4.86 0.375 

PU-239 
Gr-Cnts 

4 
215 

5 
1 

PAGE 1 of 2 

PU-239 Pu-239 
Bkgd Cnts Lambda 

3 7.78E-08 
1 7.78E-08 
0 7.78E-08 
0 7.78E-08 

·· .. C 
'--J 

C...,..J 
u, 
c::, 
u, ,. 
r·•..) 
0--,, 
Lr"! 
co 



SDG B09555-TMA-589 PLUTONIUM RESULT VERIFICATION 21-Jan-94 

FILENAME: 8QTMAPU.WK1 
Pu-239 Pu-238 

HEIS Lab Decay Pu-238 Pu-238 Pu-238 Decay Pu239 
S00 No. No. Factor Gr-Cnts Bkgd Cnts Lambda Factor Cale. 
B09555 B09555 7243-001 0.9999 10 10 2.20E-05 0.9990 0.002 

LCS 7243-002 0.9999 8 4 2.20E-05 1.0000 1.289 
BLANK 7243-003 0.9999 0 1 2.20E-05 1.0000 0.012 
B09555 DUP 7243-004 0.9999 0 1 2.20E-05 0.9991 0.003 

Pu239 
Pu239 MDA MDA Pu238 
Rptd caIc Rptd Cale. 

0.002 0.01 0.02 0.000 
1.290 0.01 0.05 0.024 
0.012 0.00 0.02 -0.002 
0.003 0.00 0.02 -0.003 

Pu238 
Pu238 MDA 
Rptd. caIc 

0.000 0.02 
0.024 0.03 

-0.001 0.01 
0.003 0.01 

PAGE 2of 2 

MDA 
Rptd 

0.04 
0.07 
0.02 
0.02 ,W,..J 

LJ"l 
c:=J 
(J"'I ,.. 
f''-.,) 
a-... 
u, 
'-...0 



SDG 809555-TMA- 589 TECHNETIUM-99 RESULT VEAi FiCA TION 

FILENAME: 8QTMA-TC.WK1 

Lab Spl Elapsed 
SDG HEIS No. Amt. P-Factor Yleld tlme(days) 
809555 B09555 7243-001 0.2 2.34 0.587 68.519 

LCS 7243-002 0.2 2.34 0.2355 0 
BLANK 7243-003 0.2 2.34 0.4241 0 
809555 DUP 7243-004 0.2 2.34 0.5521 68.519 

21-Jan-94 

TC-99 Count 8kg. 
Lambda Decay Net CPM Time cpm 
8.9E-09 1.00 0.39 104.1 0.64 
8.9E-09 1.00 10.82 104.1 0.56 
8.9E-09 1.00 1.33 125.9 0.48 
8.9E-09 1.00 0.52 104.1 0.5 

TC-99 
Result Result 
ca1c. Rptd 

3.5 3.5 
242.1 240.0 

16.5 17.0 
5.0 5.0 

PAGE 1 OF 1 

MDA MDA 
ca1c. Rptd. 

3 4 
8 8 
4 4 
3 3 

~~ 

,..1 

t.:N 
LJ7 
c::, 
LJi 
• r ..... .) 
O"-,. 
0--, 
c=J 



SDG 809555-TMA-589 STRONTIUM 90 RESULT VEAi FiCA TION 21-Jan-94 

FILENAME: 8QTMA-SR.WK1 

Lab Spl Elapsed 
SDG HEIS No. Amt. P-Factor Yleld tlme(days) Lambda Ingrowth Decay 
809555 809555 7243-001 1 1.859 0.8071 51.498 6.86E-05 0.00352 0.9965 

SPIKE 7243-002 1 1.859 0.8112 0 6.86E-05 0 1.0000 
BLANK 7243-003 1 1.859 0.8447 0 6.86E-05 0 1.0000 
809555 OUP 7243-004 1 1.859 0.8246 51.498 6.86E-05 0.00352 0.9965 

Sr90 
Y-90 Count 8kg. Result 
NetCPM Time cpm ca1c. 

-0.082 33 0.3844 -0.09 
14.95 33 0.469 15.43 

0 33 0.4394 0.00 
-0.059 33 0.5392 -0.06 

Result MDA 
Rptd ca1c. 

-0.09 0.5 
15.43 0.6 
0.00 0.5 

-0.06 0.6 

PAGE 1 OF 1 

MDA 
Rptd. 

0.8 
0.9 
0.8 
0.9 

·, .. o 
'"'-.! 

<:..N 
<.r1 
c::> 
c.n 
~ 

f',,,) .a-4 .... 1 

cr..., 



SDG B09555-TMA-589 TRmUM RESULT VERIFICATION 21-Jan-94 

FILENAME: 8QTMA- H3.WK1 

Gross Count Sample Bkgnd Decay 
SDG HEIS# Lab No. DetlD Counts Time Amount cpm Factor 
809555 809555 7243-001 4 206 50 0.01 3.82 0.99505 

SPIKE 7243-002 4 1625 50 0.01 3.82 1 
BLANK 7243-003 4 199 50 0.01 3.82 1 
809555 DUP 7243-004 4 198 50 0.01 3.82 0.99503 

Tritium 
Detect Result Result 
Eff. Cale. Rptd 

0.256 53 54 
0.256 5046 5000 
0.256 28.2 29.0 
0.256 25 25 

MDA 
caIc 

228 
227 
227 
228 

MDA 
Rptd 

241 
200 
200 
243 

PAGE 1 OF 1 

L;t,J 
u, 
c:=, 
(..rJ 
11 
f'.,.) 
CS'", 

. 0---, 
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SDG B09555-TMA-589 GROSS ALPHA AND BET A RESULT VERIFICATION 1-Jan-94 

FILENAME: 80TMA-AB.WK1 

Detector Spl. Count Gr-Alpha Alpha 
S00 HEISI Lab No. GAWJGRB Amt. Time Counts Bkgdcpm 
B09555 B09555 7243-001 113 0.3 100 9 0.079 

LCS 7243-002 114 0.3 100 503 0.049 
BLANK 7243-003 115 0.3 100 8 0.084 
B09555 OUP 7243-004 116 0.3 100 17 0.043 

Alpha Alpha Gr-Beta 
Eff. X-talk Counts 

0.107 0.006 308 
0.104 0.006 3844 
0.105 0.006 87 
0.116 0.006 345 

Beta Beta 
Bkgdcpm Eff. 

1.008 0.414 
0.936 0.413 
1.005 0.413 
0.985 0.416 

PAGE 1 OF2 

Beta 
X-Talk 

0.29 
0.295 
0.294 
0.28 LN 

LJ'1 
t:;:j 
u, 
;< 

f''-.,) 
o·..., 
Ci"-, 
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SDG 809555-TMA-589 GROSS ALPHA AND BETA RESULT VERIFICATION 1-Jan-94 

FILENAME: 8QTMA-AB.WK1 

Alpha Alpha Beta Beta Alpha Alpha 
SDG HEIS# Lab No. Rslt Cale Rslt Rptd Rslt Cale Rslt Rptd MDA Cale MDA Rptd 
809555 809555 7243-001 -0.02 -0.02 7.5 7.5 2 2 

LCS 7243-002 68.8 69.0 131.2 130 1 1 
BLANK 7243-003 -0.05 -0.05 -0.5 -0.5 2 2 
809555 DUP 7243-004 1.5 1.5 8.8 8.8 1 1 

Beta Beta 
MDA Cale MDA Rptd 

2 
2 
2 
2 

PAGE2OF 2 

2 
2 
2 
2 

·....o 
'J 

l:...N 
u, 
t::) 
u, 
'$ 

f"',.J 
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