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WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 

GENERAL CHEMISTRY 
Case No. 04-082 

(TMA/ARLI W.O. No. A4-04-082) 

METALS 
Case No. N4-04-112 

(TMA/SS W.O. Nos. S4-05-023 & S4-05-024) 

June 14, 1994 

TMA Master Work Order N4-04-112 

0045605 
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96~3501 .. 0679 

000002 

< ./1~ 1 TM/Norcal C~IN (f C\!31UDY !ED I N4-04·112 
RCW: 04/'ll/94 M: 06/03/94 04/'ll/94 14:57:10 KEEP: 09/01/94 DI!i: S 

~ &WLE IlmIFICATIOO STIID TESTS for FRACTl(ffi wm wort in W'T: siJ an~ CATEgJY ( 

01H B0BP28 ut=ILTERED ARLI : IH>43 IIU21 111122 
oic~· BOBP28°. its" ... i.M:iLi"EREil". AALi .... ... .... .. ·:. iii>43" .......... ..... ..... ...... .... .. ... .. ... ..... .. . 

( 
oiiHJ° i10BP2S·. w,· .. i.M:iLi"EREi> .. Aki.i" ... ......... ":" ~J-.. iili2i· .. iili22· ....... .... ...... ... .... ....... . 

( 

REl.£A5'ED BY DATE TRNffiRRED TO DATE RECEI~ BY DATE 

- -,----,- ---~-- -_A-_u_· r- 1!-<-9191 fiil1Mtldd 1fii/rrr I 

] 



Westinghouse Hanford 
Company 

Collector k --t-:: 
. f f.::;nn 

Project Oealgnatlon I 1 

100·BC·5 
Ice Cheat No. _,,, _ _ l..f' I -,v, t_ I . .., 
Shipped To 

TMA 
Poulble Sample Hazard1/Remark1 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

Company Contact 
PH RUTCHER 
Sampling location 

100 11 
Fleld_logbook No. 

t:. ,-L -to} c.. 
Off1it1 Prop~rty No. 

PreHrvatlve 
HN03<2 COOL 4 HN03<2 11r1 DH<2 COOL 4 

Type of 
Container G/P p G/P G/P Gs 

Telephone No. 
509·376-4388 
SAF No. 
94-129 
Method of Shipment 
EMERY 
BlU of lading/ Air BIii No. 

IIM03<2 

G/P 

l 
Page _,___ of _,___ 

Data Tumaround 

0 Priorty 

@Normal 

No. of 1 ",....._,.. w,.-, ~ l.", 
Contalnerl•I 1 .Jr 1 2 -·- s """'' 1-,---,-.,..,.,..---,-,,-----,-.,......,:,------------i----+---'---+--''-+-.,..;a.---+_.,..'-+-........ -+---+-~-+---+----+---+---i---+----+---t------;IJ,,j 

Special Handling and/or Storage -2.-:"1 • ,. · Volume '-IL-"-< 'v'-""'i-< j_ i_n 
COOL TO 4 DEGREES CENTIGRADE '71:/ hll1M.. 1000ml 1000ml •··· 1000ml 1000ml 1000ml .::-;: 

,,,_-<✓ ~,~:i11 /'· f Z.. ICP ANIONS GROSS Tc-99 TRITIUM ICP 
,, J-, ~ _,.-"1 "' METALS F,S04 -'LPHA/ METALS, 

~ COND bETA C-14 M 
SAMPLE ANALYSIS, METALS pH METALS, 

Hg ~r-90 Hg 
FILTERD 

CLP CLP 

Sample No. Matrix• Date Sampled 

10)'-{ 

iiiNli!:~f~iimi]d Sign/Print Name• SPECIAL INSTRUCTIONS 
l'-R'!:"e""11""n""qu""1•""h""e""d""B""y"""""""'"""""""'..___..,,O_a_te...,m=-me----r:,R-ec_e..,.lve--,-d""B-y ,-

11
-JS-~-',l,f.-~----.....,,.O-at-e""'mc:-me----10ATA DELIVERABLE· STANDALONE 

J.:i~,,,,/;:,_~"o ½/k/'1<t le .In ~ .,,,,~ -~/z.1hd /h/Z-

Rellnqul•hed 9y I Oatemme Received By Datemme 

Relinqui1hed By Oatemme Received By Oatemme 

it:mts,t~::i Ol1po1• I Method 
····························:·•-·.·-·-·-·-·-·-·-·-·-·-•,·-

Olapo1ed By 

DISTRIBUTION: Original- Sample Yellow • Sampler 

Oatemme 

Oetemme 

Matrix• 

S • Soll 
SE • Sediment 
SO • Solid 
SL • Sludge 
W • Water 
0 • Oil 
A • Air 
OS • ONm Sollda 
Ol • 0Nm Liquid• 
T • T1•1ue 
WI • Wipe 
L • Liquid 
V • Vegetation 
X • Other 

§ 
) 

BC-6000-828 (12/921 ~ 



96![3501 .. 0681 

000003 

SAMPLE LOG-IN SHEET 

LAO N~E : TMA/ARU PAGE : I ·OF ( 
RECEIVED BY (PRIMT NME): /J/,gl- /f1 ;e,._~trn-( LOG- IN-DATE : ') /_"?riJf/<t 
RECEIVED BY (SIGMATURE): JI}?/ y -i?? ll~ ,J-,~ 

CORRESPONDING 

ICE CHEST NO. > ML I y _L( EPA SAMPLE ASSIGNED REMARKS: 
SAMPLE TAG LAB CONDITION OF 

II " If SAMPLE SHIPMENT,ETC 

REMARKS: Roaf2 Y Al/Ol/b Y? r✓,r\O 

1. Custody Scal(c) e I AbsCf'lt• rz.,,,B fl.J-1S- J't-l/ 0 11 Fl ~ / 
/ Broli:Cf'I 

I~ 08 /l./.A, N/ ~:.i 
; 

NLfr - --2. C:O.tody Scol Moe: 
/ 

/ 
3. Chain of Custody ~, >.bsCflt• / 

Records 
/ 

' · Traffic Reports ·s { Absent• / 
or Pocklno Lis t ./ 

s. Airbill ~l / Sticker I 
t I Absent• ;--

6. Airblll Mo. : f'i-'2000/30, I 
I 

~ I Absent• 1. S~lc Tags I 
8. S~c Tag @' Hot Llctcc ' I 

14 rs n of Custody /,., ) r,u / 
~;-~-

9. Sorrplc Condition: ~ I Broken• I I r-v ~I\/ 
-

f ✓ L/ / leaking 

11 0.Doc-s informat ion &>1 Mo• 7 / 
oo custody I records, traff ic 
reports, end / 

sorrple tog& agr=7 / 

/ - · / 
I 

l~: l//j olql[_ 
/ 

11.Datc Recicved at / 
12.Tc:A9 of Ice chcct WI ·c I 
13.Ti,ne Reclcved : I OufJ I 

SAMPLE TRANSFER ,' ' 

fraction: NI//. ' 

,~::· I : /v//1 I 
,tJ!}f I 
.Al;,,{_ l rOn : - -

• Contaot SUO •nd •tt•oh r.oord ot r••olut1on 
\o1.-..d Oy : _________________ _ 

let•: 

·s~ 
~ ,\_ .. _,..,..,. 



~~-~-
~ .'i; .. ·· --,·- .-

0 :¥·· ·-: 
a i""c'·" 
,-..._ :··;• "·· ·,.·._-.-:,··. ··.·· '--' :::t~· . 
0 
0 

:,· ... . . 
• ..... ;',. :.:.,_ 

t · · .-·.:-:---·-:-:-· ·-··· 

· .. ,o_,:._ .. \2;::~i · 

>-~:_·_:~~ ;_;~ -~ -
USE rHIS A/RB/IL FOR SHIPMENrS WITHIN ntf CONrlNENW U.S.A .. ALASKA ANO HAWAII 

A/RB/LL 
USE rHE /NrERNAr/ONAL AIR WAYBIIL FOR SHIPMEN rs 70 PUERTO RICO ANO ALL NONU S lOCA'IONS 

PACKAGE 
TRACKING NUMBER 

88260013(]'8 
QUESTIONS? CALL 800-238-5355 TOLL FREE. 

882b•O:L30b ___ -- --
oqi,1-5,60-9 'i- l 9 · 9q 

33561'1 

8 

111111111 11111 

B 2 6 0 0 l 0 6 

SEMJfJl'I RIJBW. EXPR[&S ACCOIJIVT NUMBfR D"'" l 
FrO'm (YOlJr Nrime) Ple;ise Prinl 'four P~ono Nu~;-tVc:,Ylr~PQ,!;~i) .. To i,i; :~~-,PH•-,11'·; ~~ :1 1111:1 r1,,;;;:,1: P;11,1 

comp?nf ~ r- 1 C. c~ ,Ji /lO 

T M A 
. i;iieei"Add.ress . 

/NORCAL 

2030 WRIGHT ~VE 
City sia1e 

eno-)23,-2633 
Oepartmenl/Floor No 

c"flo le_ ( 8/f{ ) 357·3'J.!i7 
Con 1p, 111y 

Exact Stj/j(:,, 1w/4l!a,0:r ,! L Bom or PO /Ip Codes./ 

Ibo TA Lt.lo 'l .Sf. f. · '-'\' State 

Uepar1n,cnUF-toor No 

tJ 
RlCHrlOND CA C. 

I i---'=,:,.:::c..:.:..:..:..:::,==-----,--------'"-'=------'---<--....L-'"'--'"--''---'----'-~-'-'\-'c=~~~~~',-:,==c--:,-.,--"=:~~.,.,---c':---'--"'-~ .... -----1 
J YOUR INTERNAL BILLING REFERENCE INFORMATION (op/Iona/) {Firs/ 24 charac/srs w/11 appsar on /n,o/cs.) 

r:l =IPR,,....e-qu,-ired-----; i 
f tderal Express Use i!"lliii 

nairn Chi11gos 

1 · 1-3~0, b"lo 
1 rQ Bill Sender 20 8111 Aedptenl's FedExAcci. No 

L.£lAcc1 No. Req'd. F• ,n Account Numbe, below , 
JoenJtdP FedE Ac N 4 o ·eit1C,ec:MCard c,1Y 

F~ ,n A~ Number~~-(,eq'd.) Fill Ill c,.0.1 Ca1d No beloH (,e,fd.J . so~ Accl.JCreditCardNo. , 

SERVICES DELIVERY AND SPECIAL HANDLING " "'"'' 
(Check only one box) /Chock sorvices roquirod) ! 

r1--,,f\-lot_lfy__,O>w,----,11/oll-l-r- St•ndnrdOw1m/(Jllt . ---·--woo/iiJnys;iiv/c.o ··-···--· - ··-·-·· 
,~tt- ,.,,, o-,.....,,, ""'"'"tt' ' 10flM? 0rnr•1 .,.,,., ... u 111, ,l'f!M I • IIOL.O Al f[O[X LOCATION WEEKDAY 

/foSJt1t•1Uytl(',..._.,,, !Fdl 1n Sccton ll1 

g:f~ __ L_ 
W(IGHr ·"" Emp No 

0 C,,,.h Rnc111vod 

(J ll1•lu111 ~j l''Ul)lllntll 

IJ Tt11rdP:trty 

SlrP.el Address 

siaia 

Dato 

0 Chg lo Dul 0 Chg Tot•o~ -· ··- · --
Declared Value Charge ~ 

11 gJ ~J~~ G/1/G 51 • ~J~~GING ~ 0 OWVER WfEKDAY 

16 • FfDEX LITTER· 56 • FfDEX Lf1TfR • Saturday Service 

12 0 FfOEXPAK " 52 • FfOfXPAK " 31 • IIOWA 1 

13 • F(DEX BOX 

14 • FEDEX TUBE 

Economy r,..,.0ey 
,n,,.,,..., .. :,,yr,""1~1~11 

30 • ECONOMY-
• fcoo,nmy ltlltt ll~!t ,_II .t\l.llllhlfo --... ~oo,-,Of( 

! O.Mrytorft'NIIT'lfflff\lY 
be lall'f 1ft '°"" .. ,o 

:,3 D F(nFX ROX 

54 • FfOfX TUB£ 

Government Overnight 
tR~l<dlfl'.IVfll(,,~~ -JCH"t'I 

46 • fpr,fR 
41 • ifnGf 

'Doct~ ""1t Lll'l'II 1500 
... C1llot<»W•~ 

Special Handling 

4 • DANGEROUS GOODS""" "''""' ' 

()y tr 9l,HllilS \ 9 90ol lrt • _ O(S(RtPrlfJN 

~ 2 '• ~~~;~:.irLIVERY fU olleredJ 

~------------------~ 
To1al Tolal 

I '1 '2.. 
DIM SlflPM[flT ICh ,11 i11rnt1lc 'IJ1•1!1h l l 

D 

JlJOroo Bo• 

• O BS.C 
!1 [1 Slahon 

Crty Stale Z,p 

I IC( f!ll.'I •d t<y 

X 
r edEx Ernployt:!P. Numbr.r 

---- ----- - .. --·------------

Release 
Signature: 

o\i,~;,- · 

Other_2 

To1a1 Ch,119es 

REVISION OAT£ 11192 
~MH • 137204 F){Et.1 11 ,·•n 
fGR MAr • 1!-oft 

1158 I 
01 992·9lfE D£X ,. 

·-:.::-: •, 

~ ....... ,. , ,. .. 

.,., 



96~3501.0683 · 
000005 

TMAJARU 
Thermo A.aa1yti<:al lac.. 

RADIATION DOSE RATE SURVEY FORM 

Date s-/ z._/ 1. 'f COMPA~Y /1/tJP..CAL/ Wf/v OIBER ORD 11 ';'f z.~ t?o / 3,,::Jb 
/4--,._~J /), -ii7:1//~ 

Surveyor's Name------------'~----------------------

Model No. ----~H=P~--2 l_0 ____ E_SP_-_I ___ Model No. -----'A'-'-C=--=-3-'-7---''---=E=SP,_-..,_1 __ _ 

Serial Nos. -~71~0=28~9--r __ /-,--~0_26~1~9___ Serial Nos. __ 4,0~7_72~6-;--_/ ___ 0=-=2=6=28,__ __ 

Calibration Date / / / I 7 / 1) Calibration Date 3,/;J-/ '1 lf 
Instrument Calibration Factor Instrument Calibration Factor 

Sample Location HP-210 HP-210 HP-210 AC-3-7 AC-3-7 AC-3-7 Spillage or Activity, 
CPM Factor DPM CPM Factor DPM Breakage? nCi/mL or 

nCil!! 

Baclcground L/!Ji(!) I I t) -

Consistency 72-1"0 o. l'? I ~crio o./tJ3 
Smears: 

: -

~ i,,...,( /tl-f JJf,tJ I I I) 

!<Al /lC.1-r· l/1 ' ~ -<f fl,. p CI-~ fl/ b1" '--....- 0/. ~ 

/{__/ I !~ v'0 ~ S, j}l f? E 1/ c,// 
/ 

I ~,, 
I ' 

-

V ~--1/' 
Comments: Vt \l tJt/' (' (' / J J Cl/{°~/? : 

All OK Approved bA. C Ir/JV(!)<-~/ /c- vc/ ----

:;-/2/1 V ~/y { rv IS-~ f/l) _ 
Not OK Dale 

FORM SOP-075.1 •quality environmental services" 

- - - - - --- - - ----- - - - ----- - ------" 



GENERAL CHEMISTRY RESULTS 

CASE NO. 04-082 

Sample#: 

B0BP28 

CASE NARRATIVE 

The holding time was exceeded for the analysis of 
pH. Careful review of the QC analysis indicates 
that the data is reliable. 

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

Maureen Parrish 

000006 



Received: 04/29/94 

96 u 350 I.. 0685 

'IMA Inc. REPORT 
Results by Sample 

SAMPLE ID =B~0=B=P=2=8 _________ _ FRACTION 01A TEST CODE WCCLPL 

000009 
Work Order# A4 -04-082 

NAME Anions & Wet Chem. 

Date & Time Collected =0=4~/2=6=/~9~4~---- Category __ ___ _ 

ANIONS ;..ND WET CHEMISTRY - LIQUIDS 
ANALYSIS METHOD RESULT UNITS LIMIT 

Fluoride 300.0 0.2 mg/L 0.1 

pH 9040 7.9 pH 0.1 

Sulfate 30 0. 0 29 mg/L 1 

Elect . Conduct ivity 120 . 1 307 umho/cm 6 

FORM I 



== ~ liVI 
96 ~ 350 I. 0686 

Thermo Analytical Inc. 

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

Waltham, MA 02254-0521 

(617) 890-7200 

FAX (617) 890-3883 

May 31, 1994 

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

RECORD COPY 

Quality Control Narrative 

scope 

' 

One (1) water sample was submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on May 3, 1994 from TMA/Norcal. The 
sample was analyzed for the USEPA CLP metals. The analysis was 
performed under TMA/Skinner and Sherman work order S405023. 

Methodology 
The sample was prepared, analyzed and reported in accordance 
with the USEPA Contract Laboratory Program ILM02. 

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, 

TMA/SKINNER ~HERJ!IAN LABORATORIES, 

st~ro~ 

INC. 

Lead Chemist 



96 ~ 350 L, 0687 
WESTINGHOUSE/HANFORD 

1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

BOBP28 

I 
I 
I 
I 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039 I I , ______________ , 
Lab Code: SKINER Case No.: N4-04-112SAS No.: SDG No.: BOBP28 

Lab Sample ID: 05023-01S 

Date Received: 05/03/94 

Matrix (soil/water): WATER 

Level (low/med): LOW 

0.0 % Solids: 

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

I 
I 

lCAS No. Analyte 
I I I I I 
I I I I I 

:concentration:c: Q : M : 
I I I I I I I ·----------•---------•------------•-•------•--· :7429-90-5 :Aluminum 20.9 :u :P 
:7440-36-0 :Antimony 14.7 :u :P 
:7440-38-2 :Arsenic 2.8 :B :P 
7440-39-3 :Barium 1.4.4 :B p 
7440-41-7 :Beryllium o.4o:u p 
7440-43-9 :cadmium 1.1. :u p 
7440-70-2 :calcium 35000 I p 

I 

7440-47-3 :chromium 2.8 :B p 
7440-48-4 :cobalt 2.1 :u p 
7440-50-8 :copper 3.6 :u ,P 
7439-89-6 :Iron 120 I :P I 

7439-92-1 :Lead I 2.0 :B :P 
7439-95-4 1 Magnesium 1 12700 I :P I 

7439-96-5 Manganese 3.3 :B :P 
7439-97-6 Mercury 0.20:u : t~V 
7440-02-0 Nickel 6.5 u :P I 

I 

7440-09-7 Potassium 4360 B :P I 
I 

7782-49-2 Selenium 2.1 u p I 
I 

:7440-22-4 Silver 3.6 u, p I 
I 

:7440-23-5 Sodium 11.200 p I 
I 

:7440-28-0 :Thallium I 2.2 u p I 
I I 

:7440-62-2 :vanadium I 23.6 B p I 
I I 

:7440-66-6 :zinc I 7.1 u p I 
I I 

I :cyanide I ,NR: •--------- I 
I I I I I ·----------•---------• ------•--• 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts : 

Comments: 

·----H002-

FORM I - IN ILM02.l 



96~3501.0688 
TMA/Skinner & Sherman Laboratories 

Sample Login Sheet 
~ 

\\brkmderSY~S:~ Client ~ \\]Cl\ Numbcrlfype of ~les { ~ 
Protocol C t.f Tumii'ound 3~ CoolerThmp: s.0 ~ NIA Cooler~o 
OJ.fflldian: p. ~ Shipper&#~ SDG/Baich# rt/«-
Custody Seal! ~ Absen~ot Client Cad · (\)u -DY - l I 4, 
Purchase Orderl<:onuact# N Y-04 -II~ ·cnent Contact P: So..v,~ / 
'Thg#: ~ti AbsentJl@(SecCOC) Chain ofCustody~t/ Absent/NA,#/ ____ _ 

Sample Containers Qct/Broken Comment: ____________ _ 
Ci=t Comment? ~ . 
Sample labels agree with"t:iiahi-of-Custod--y-Irum--rm-aa_tJ __ on?t@N_?..,..._ ..... ~-o-CcCo_mm_en_t_) -----

Client paperwork agrees with samples and Chain of c-f@o (Comment) 
Shipment Dates:~ _________________ _ 
List any date wi~rk/shipmcnt problems & specify the problem: 

Client ID Matrix Received 
1 8(1,·sraz OJO.>:P\. 5/3/Q.7' 
2 . ' 

pH* 
(.9D 

--
3 ____ ------- -- ---,.-~- ----. 4 ______ _ 

s ---- --~~----- ----6 ____ __ _ 
7 ----8 __ ,,_ 
9 _...._..,._~-+---!~--;{ 

----10 ----11 ----12 ---- _.,..._ ____ _,,_ ,, ____ -+---..-~---- ~.,.._..-+--;-

13 ----
14 _____ --- --~~ 1S ...,,....._ 

__.;;~'---~ 
16 ----
17_.,.._ __ ------- -- ------ ----
18 ____ -~==----===--=-=-=-=--=-======---~ ----
19_,,__--=_..,.:~ ---20..., ---- --
These samples are from a site known to have Radioactive Contamination: Yes ~o 
'Ibese samples have detectable amounts of Radioactive Material: Yes ___ No c;:;:r-

Subconttact:Yes/No,To: _____________ Date: ___ _ 

Reviewed ------· 
• EPA/CLP required 

Rev 1.7 



llviA 9611350 I ., 0689 
' Thermo Analytical Inc. 

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

Waltham, MA 02254-0521 
(617) 890-7200 

FAX (617) 890-3883 

May 31, 1994 

TMA/NORCAL 
2030 Wright Avenue •L===========================::::::!.J 
Richmond, CA 94804 
Attention: Dan Stuermer 

Quality Control Narrative 

Scope 
One (1) water sample was submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on May 3, 1994 from TMA/Norcal. The 
sample was analyzed for the USEPA CLP metals. The analysis was 
performed under TMA/Skinner and Sherman work order S405024. 

Methodology 
The sample was prepared, analyzed and reported in accordance 
with the USEPA Contract Laboratory Program ILM02. 

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

The ICP serial dilution for potassium exceeded the control limit 
requirement. 

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

Respectfully submitted, 

TMA~Ef,,.:::::;____ LABORATORIES, 

Steven R. Provencal 
Lead Chemist 

INC. 



96~3501.0690 
WESTINGHOUSE/HANFORD 

l 

INORGANIC ANALYS IS DATA SHEET 
SAMPLE NUMBER : 

BOBP29 

I 
I 
I 
I 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039 I I , _______________ , 
Lab Code: SKINER Case No.: N4-04-ll2SAS No.: SDG No.: BOBP29 

Lab Sample ID: 05024-01S 

Date Received: 05/03/94 

Matr ix (soil/water): WATER 

L.eve l (l ow/med): LOW 

0 . 0 % Solids: 

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

I 
I 

I I I I I 
I I I I I 

'CAS No. : Analyte Concentration:c: Q :M 
I I I I __________ , _____________________ ,_, ______ , __ 

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 Iron 
7439-92-l Lead 
7439-95-4 :Magnesium 
7439-96-5 :Manganese, 
7439-97-6 :Mercury 
7440-02-0 :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 

I __________ , ________ _ 

20.9 
14.7 

2.6 
15.0 

0.40 
1.1 

36000 

:u: 
:u: 
'B: B: 
u: 
U' 

u 
u 
u 
u 

2.5 
2.1 
3.6 
9.9 
l.6 ,B 

13200 
0.90 U 
0.20 U 

:P 
:P 
:P 
p 
p I 

p : 
p : 
p : 
p : 
p : 
p : 
p : 

,P : 
:P : 
:Av: 

6.5 U :P 
4520 B E :P 

2.1 U :P 
3.6 :u :P 

11700 : : P 
2.2 :u :P 

23.9 :B :P 
7.1 :u :P , 

: :NR: 
I I I , _______ , __ , 

Texture: Color Before: COLORLESS 

Col o r After: COLORLESS 

Clarity Before: CLEAR 

Clarity After: CLEAR Artifacts : 

Comme nts: 

-----002· 

FORM I - IN I LM02 .1 



96 ~ 350 L.0691 
TMA/Skinner & Sherman Laboratories 

Sample Login Sheet 

'\\briamle,-3:-0:s---~':!Client ~W"" N~/'I)pe~ Lu.o.Q7t-
Pro~ C~ Turnaround '";>~OW - Cooler'Thmp: NIA Cooler@io . 
Cnstochan: o ~ ~hi &a______ --
Custody Seal: ~t/Absen ot ClientCasd~~t<ck 
Pun:hase Order/cSntract# N"L\- ·ll~ Client Contact~-P--·.-_=..;,;;;;;;,,;;,.--;,,'--/ ___ _ 
Tog#: Present/ Absen~Sc:eCOC} Chain ofCustody@tlAbsent/NAJ.;;..... ___ _ 

Sample Containers -~ken Comment:. ____________ _ 
Client Comment? yes/No) 
Sample labels agree withSiain_of_C_ustod __ y_In_formati ____ ~.....,..,~~----(---~Co-m_men_t_) -----

Client paperwork~ with samples and Chain of C~~o (Comment) 
Shipment Dates: ,!i:l3/'t~ ___________________ _ 
List any date with paperwork/shipment problems & specify the problem: 

Client ID 

~ ~p&PaA ; 
Matrix Received pH• 
-~ r;-[3/q~ \,5Yq 

! =-=-=-::...=---=-=-=-=-=-=-=-~~~;;;::..:======-==== 
s ____ -------

·6 --
7 ~,....._----=- _____ 
8 ______ _ 
9 ----

10_ ~ 11 ____ ---
12 ----- ,_.__.;.........,--.y1-,!--.--,, !! . ------t-----i~ __ .,___ 

------
is ____ _,, ___ ---- --- ------- ----

!~------- -::-:-::.::::;-;-;-~~~~~=~-=--=-=--=--=--=-=-=-=--=3-~----
18_~_.,::;;.- ------- -- ------ ----
19 ____ ---
20 ----

--
These samples are from a site known to have Radioactive Contamination: Yes c_,.,,,,- No_ . 
These samples have detectable amounts of Radioactive Material: Yes. ___ No {_,? 

Subcontract:Yes/No,To: _____________ Date:. ___ _ 

Reviewed ------
• EPA/CLP required 

Rev 1.7 



Thermo Analytical Inc. 

TMA/Norcal 

2030 Wright Avenue 

P. 0. Box4040 

Richmond, CA 94804-0040 

(510) 235-2633 Fax No. (570) 235-0438 

June 24, 1994 

! 
! 
j 

f ; 
: l 
I i 
! i I ; 

Ref: TMA/Norcal N4-04-144-7371 

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

Dear Ms. Colley: 

Enclosed is the data report for one water samples designated as SAF# 94-129, received April 29, 
1994. Results are given for gross alpha, gross beta, tritium, carbon-14, strontium-90, and 
technetium-99. 

The data package is paginated 1 through 221. 

Please call if you have any questions concerning this data. 

Sincerely, 

?7.~~ 
N. Joseph Verville 
Nuclear Program Manager 
TMA/Norcal 

NJV/ss ,-. 
f 

Enclosure: Data Package 

1 
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TMA/NORCAL 
Report N4-04-114-7371 
Sample Delivery Group 7371 

Westinghouse Hanford Company 
P.O. MBH-SVV-069262 

Case Narrative June 24, 1994 

1.0 GENERAL 

TMA/Norcal Sample Delivery Group 7371 is comprised of a single water sample designated 
as SAF 94-129. There were no unique !D's on the Chain-of-Custody document, however, 
the project designation on the document was 100-BC-5. 

Four 1000 mL poly bottles of sample were received for analyses. 

2.0 ANALYSIS NOTES 

2.1 Gross Alpha Analyses 
No problems were encountered by the laboratory with the analyses. 

2.2 Gross Beta Analyses 
No problems were encountered by the laboratory with the analyses. 

2.3 Tritium Analyses 
No problems were encountered by the laboratory with the analyses. 

2.4 Carbon-14 Analyses 
The recovery for laboratory control sample 7371-002 was 124%, which is outside the 
3a protocol limits of 79-121 %. The sample and duplicate analyses were in 
agreement, and the blank analysis was satisfactory therefor the samples were not 
reanalyzed. 

2.5 Strontium-90 Analyses 
No problems were encountered by the laboratory with the analyses. 

2.6 Technetium-99 Analyses 
The MDA's for sample B0BP28 and laboratory control sample 7371-002 were greater 
than the RDL due to low chemical yields. The LCS contained activity at a level 
seven times the MDA, therefore the higher MDA has no impact on data validity. 
There was not enough of sample BOBP28 to perform a reanalysis, however, the 
MDA of the duplicate analysis was less than the RDL. Activity greater than the 
MDA was not detected in either sample B0BP28 or the duplicate. 

1 
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TMA NORCAL 
SAMPLE DELIVERY GROUP 7371 

1~11111 

SDG 7371 
Contact N. Joseph Verville 

Lab sample id N404114-01 
Dept sample id 7371-001 

Received 04£29£94 

ANALYTE CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Trit i um 10028-17-8 
Ca r bon 14 14762-75-5 
Strontium 90 10098-97-2 
Technetium 99 14133-76-7 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 12 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2u ERR 

pCi/L (COUNT) 

1. 2 
1.3 

160 
33 

0.31 
1. 9 

18 

Westinghouse Hanford 
MBH-SVV-069262 

BOBP28 
100-BC-5 LIQUID 
04£26£94 
EFL-1036 

NDA RDL QUALi -

pCi/L pCi/L FIERS TEST 

3 80A 
4 808 

400 H 
100 C 

2 y 

5 TC 

Lab id TMAN 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version 2.30 

Report date 06£24£94 
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The following items are 'to be shipped from 
i:is 0 Cont~~_ctor 0 Vendor : -

Shipped to 

- / '•·' '-.,_/ 

Routing .Emery 

'il1A/HORC.AL 
Z030 Wright Ave. 
Rk.hmond, CA 94.804 

:, .-
0 Cont(~'ctor 0 Vendor 

Off-si te'.custod1an 
i, , 

Full Title 

Quantity . Description , (Include Serial and an~ .<jovernment Tag Numbers) 

J .. 

1 Srunvl~ rt: 60 e,v .. )~-, lh L b i:-,iQS 

,,:· 

Coolar• ·10: ~ -) ·11 · ··. '(. I ·'"' 
. . . , ..,,1.T .1 '-' \LI \ .. :r..· 

, · .· / , .. ;~olycooler with groundwater saroe}ee packed in wot ice u.nd ' .. 
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Validation Reports 100-BC-5 

DATA VALIDATION REPORT 
FOR THE 

100-BC-5 OPERABLE UNIT 
SECONO QUARTER 1994 GROUNDWATER SAMPLING DATA 

Submitted To: 

Westinghouse Hanford Company 
P.O. Box 1970 

2355 Stevens Drive 
Richland, WA 99352 

Submitted By: 

A.T. Kearney, Inc. 
2952 George Washingtor:i Way 

Richland, WA 99352 

In Response To: 

Purchase Order VSR-94-002 
Task Order No. SAF-94-129 

Document Control Number 
BHl-00102, Rev. 00 

Validation Start Date: July 8, 1994 
Validation Completion Date: September 15, 1994 

September 1994 
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DISCLAIMER 

BHl-00102 
Rev. 00 

This report is designated as Revision 0. The report covers a specific site for 
a specific sampling time frame. The report addresses only those samples that have 
been provided for data validation review. 

All related quality assurance samples, including all field quality control 
samples, were reviewed and validated to verify that reported sample results were 
of sufficient quality to meet quality control objectives. 
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AA 
APHA 
BFB 
BNA 
CCV 
CLP 
CRDL 
CROL 
d 
DBC 
DFTPP 
ECO 
EICP 
EPA 
GC/MS 
GC 
GFAA 
GPC 
HEIS 
h 
HRMS 
ICP 
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ICV 
IDL 
mo 
MSA 
MS/MSD 
n 
NIST 
PCB 
PCDD 
PCDF 
PCDPE 
PEM 
PFK 
PTFE 

96~3501.0700 

ACRONYMS 

percent difference 
Atomic absorption 
American Public Health Association 
bromofluorobenzene 
base/neutral and acid 
continuing calibration verification 
Contract Laboratory Program 
Contract Required Detection Limit 
Contract Required Ouantitation Limit 
day 
dibutylchlorendate 

. decafluorotriphenylphosphine 
electron capture detector 
extracted ion current profile 
U.S. Environmental Protection Agency 
gas chromatography/mass spectrometry 
gas chromatography 
graphite furnace atomic absorption 
gel permeation chromatography 
Hanford Environmental Information System 
hour 
high resolution mass spectrometry 
Inductively coupled plasma emission spectrometry 
ICP interference check· sample 
Initial calibration verification 
Instrument detection limit 
month 
Method of standard addition 
Matrix Spike/Matrix Spike Duplicate 
normality 
National Institute of Standards and Technology 
polychlorinated biphenyl 
polychlorinated dibenzo-p-dioxin 
polychlorinated dibenzofuran 
polychlorinated diphenyl ether 
performance evaluation mixture 
perfluorokerosene 
polytetraf!ffi?t,t!Jfjt31e 
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quality control 
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iii 

000004 

BHl -00102 
Rev . 00 



9613501.,0702 

CONTENTS 

BHl-00102 
Rev. 00 

1 .0 INTRODUCTION .............. . .................... . . 1-1 

2.0 METALS DATA VALIDATION SUMMARY .. . .. . .............. 2-1 

3.0 GENERAL CHEMISTRY DATA VALIDATION SUMMARY ......... . . 3-1 

4.0 RADIOCHEMISTRY DATA VALIDATION SUMMARY ..... . ...... . 4-1 

5.0 REFERENCES ..................................... . . 5-1 

APPENDICES 

Appendix A - Metals Data Summary Tables 

Appendix B - Metals Validated Laboratory Report Forms 

Appendix C - General Chemistry Summary Tables 

Appendix D - General Chemistry Validated Laboratory Report Forms 

Appendix E - Radiochemistry Summary Tables 

Appendix F - Radiochemistry Validated Laboratory Report Forms 

f,nooos 

IV 



96 I 350 L 0703 

1.0 INTRODUCTION 

BHl-00102 
Rev. 00 

The chemical analyses data from the 100-BC-5 Operable Unit Second 
Quarter 1994 Groundwater Sampling Investigation and their related quality 
assurance samples were reviewed and validated to verify that reported sample 
results were of sufficient quality to support decisions re.garding remedial actions 
performed at this site. The samples were analyzed by Thermo-Analytic 
Laboratories (TMA) and International Technology Laboratories (IT) using 
Westinghouse-Hanford CLP protocols. 

Sample analyses included: 

• lnorganics 
• General chemical parameters. 

The- table below lists the Sample Delivery Groups (SDGs) that were validated 
for this sampling event. 

No. of Level 
Samples of 

SDG No. Matrix Analyzed Validation Parameters 

B0BP28 w 2 D lnorganics 

B0BP28 w 1 D Wet Chem 

W0031 w 22 D lnorganics 

W0031 w 1 1 D Wet Chem 

W0040 w 20 D lnorganics 

W0040 w 10 D Wet Chem 

W0043 w 18 D lnorganics 

W0043 w 9 D Wet Chem 

Thirty-one samples were analyzed for radiochemical parameters by TMA and 
IT Laboratories. Analytical protocols specified in the Westinghouse Hanford 
Company Statement of Work for Nonradioactive Inorganic/Organic and 

D00006 
1-1 
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Radiochemical Analytical Services were used. Sample analyses included the 
following: 

• Gross alpha and gross beta determination 
• Strontium-90 
• Technetium-99 
• Carbon-14 
• Tritium. 

The table below lists the Sample Delivery Groups (SDGs) that were validated 
for this sampling event. 

No. of Level 
Samples of 

SDG No. Matrix Analyzed Validation Parameters 

B0BP28 w 1 D Radiochemistry 

W0031 w 10 D Radiochemistry 

W0040 w 10 D Radiochemistry 

W0043 w 10 D Radiochemistry 

Data quality was reviewed and analytical results validated using 
Westinghouse-Hanford procedures and guidelines. Data were qualified based upon 
their quality and the guidance provided by these sources. 

Two sets of split samples were submitted to the IT laboratory as shown 
below: 

Set 1: 

Sample No. 

B08NY4 
B08NY5 

Set 2: 

Sample No. 

808P06 
808P07 

Split Sample No. 

808P26 
808P27 

Split Sample No . 

808P28 
808P29 

000001? 

1-2 

Well Location 

1-84-4 
1-84-4 

Well Location 

6-63-90 
6-63-90 
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The sample and split samples for both well locations were included in t he 
validated data. The results were compared using the sample guidelines for 
determining the RPO between a sample and its duplicate. All results fell with in the 
required control limit . All results for both well locations appear in the summary 
tables within this report. 

Two sets of field duplicate samples were submitted to IT laboratory as 
shown below. 

Set 1: 

Sample No. 

BOBNZ4 
BOBNZ5 

Set 2: 

Sample No. 

BOBP18 
BOBP19 

Duplicate Sample No. 

BOBP22 
BOBP23 

Duplicate Sample No . 

BOBP24 
BOBP25 

Well Location 

1-85-1 
1-85-1 

Well Location 

6-72-73 
6-72-73 

The duplicate sample results for both well locations were included in -the 
validated data. The results were compared using the sample guidelines for 
determining the RPO between a sample and its duplicate. Field duplicate pai r 
results in four samples fell outside the QC limits. All other results fell within the 
required control limit. All results for both well locations appear in the summary 
tables within this report. 

Two sets of equipment blanks were submitted to IT laboratory as shown in 
the table below. 

Set 1: 

Sample Number 

BOBP30 

BOBP31 

Set 2: 

Sample Number 

BOBP42 

BOBP43 

Equipment blanks are water samples used to indicate whether or not 
decontamination procedures were adequate or that contamination was not inherent 
in the equipment used. The equipment blank information provided was inadequate 
to determine what contamination, if any, was a result ·Q'f the equipment used. 

00000b 
1-3 
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Equipment blanks require well number locations and associated sample numbers in 
order to make such a determination. No analytes were detected in equipment 
blanks. 

The report is broken down into sections for each chemical analysis and 
radiochemical analysis type. Each section addresses· the data package 
completeness, holding time adherence, instrument calibration and tuning 
acceptability, blank results, accuracy, precision, system performance, as well as 
the compound identification and quantitation . In addition, each section has an 
overall assessment and summary for the data packages reviewed for the particular 
chemical/radiochemical analyses. Detailed backup information is provided to the 
reader by SDG No. and sample number. For each data package, a matrix of 
chemical analyses per sample number is presented, as well as data qualification 
summaries . 

Laboratory and data validation personnel added qualifiers to the reported 
data based on specified data quality objectives. The data reporting qualifiers are 
summarized as follows: 

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

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

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

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

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

UR - Indicates the compound or analyte was analyzed for and not 
detected in the sample. Additionally, the data is unusable due t o an 
identified QC deficiency. 

D00009 
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JN - Indicates a tentatively identified compound (TIC) that has been 
determined to be valid in terms of identification and quantitation . 

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

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

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

It should be noted that, frequently, results will bear two qualifiers - one 
given by the laboratory· and one given during the validation process . For example, 
a "U" qualifier is given by the laboratory when the compound has not been 
detected during the analysis, and a "J" qualifier may be added during the validation 
to qualify the result due to minor quality problems. Therefore, the resulting 
qualification is "UJ'', where the "U" qualifier has been given by the laboratory and 
the "J" qualifier given by the validator. 

1.1 OBJECTIVES AND SCOPE 

The objectives of this data validation project is to provide Westinghouse 
Hanford with reliable environmental data. Validation is performed in order to 
determine the usability of analytical results to support programmatic decisions 
regarding the selection of cleanup remedies and investigative approach. 

The validation process includes routinely spot checking data packages for 
completeness, evaluating data for scientific validity and quality control acceptance, 
and determining correctness of qualitative identifications and quantitative results. 
The result of data validation will be accomplished by the completion of narrative 
reports, checklists, and summary forms. The completed narrative reports, 
checklists and summary forms will be used to determine whether the analyt ical 
data are acceptable for their intended use. 

000010 
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1.2 SAMPLES AND ANALYSES 

I SAMPLES AND ANALYSES 

Sample Sample Sample 
Data Package No. Number Location Date 

808P28-TMA-752 808P28 6-63-90 04/26/94 

808P28-TMA-752 808P29 6-63-90 04/26/94 

W0040-ITC-046 808P10 6-65-83 04/21 /94 

W0040-ITC-046 80BP11 6-65-83 04/21 /94 

W0040-ITC-046 8O8P00 1-89-1 04/21 /94 

W0040-ITC-046 8O8P01 1-89-1 04/21 /94 

W0040-ITC-046 808NY4 1-84-1 04/21 /94 

W0040-ITC-046 808NY5 1-84-1 04/21 /94 

W0040-ITC-046 808P02 1-89-2 04/21 /94 

W0040-ITC-046 808P03 1-89-2 04/21 /94 

W0040-ITC-046 80BP26 1-84-4 04/21 /94 

W0040-ITC-046 808P27 1-84-4 04/21 /94 

W0040-ITC-046 808P04 1-89-3 04/22/94 

W0040-ITC-046 808P05 1-89-3 04/22/94 

W0040-ITC-046 808NZ6 1-85-2 04/22/94 

W0040-ITC-046 808NZ7 .1-85-2 04/22/94 

W0040-ITC-046 808NZ8 1-88-6 04/22/94 

W0040-ITC-046 808NZ9 1-88-6 04/22/94 

W0040-ITC-046 808NZ0 1-84-8 04/22/94 

W0040-ITC-046 808NZ1 1-84-8 04/22/94 

W0040-ITC-046 808NY8 1-84-7 04/25/94 

W0040-ITC-046 808NY9 1-84-7 04/22/94 

W0031 -ITC-04 1 8O8NX2 1-82-12 04/12/94 

W0031-ITC-04 1 808NX3 1-B2-12 04/12/94 

W0031-ITC-04 1 808NX6 1-83-1 04/13/94 

W0031-ITC-04 1 808NX7 1-83-1 II ,-.Pi1-li~I¥ 
- - -.J __ ,, ~ · -

1-6 

Sample 
Type 1 

GW,SPLIT 

GW,SPLIT 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW,SPLIT 

GW,SPLIT 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 
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Analyses 2 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

I 
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Data Package No. 

W0031 -ITC-04 1 

W0031-ITC-04 1 

W0031 -ITC-04 1 

W0031-ITC-04 1 

W0031 -ITC-04 1 

W0031 -ITC-041 

W0031 -ITC-04 1 

W0031 -ITC-04 1 

W0031-ITC-04 1 

W0031 -ITC-04 1 

W0031 -ITC-04 1 

W0031-ITC-04 1 

W0031-ITC-041 

W0031 -ITC-04 1 

W0031-ITC-04 1 

W0031-ITC-04 1 

W0031 -ITC-04 1 

W0031-ITC-04 1 

W0031-ITC-04 1 

W0031 -ITC-04 1 

W0031 -ITC-04 1 

W0031-ITC-04 1 

W0031 -ITC-04 1 

W0031-ITC-04 1 

W0031-ITC-04 1 

W0031-ITC-04 1 

W0031-ITC-041 

W0031-ITC-04 1 
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SAMPLES AND ANALYSES 

Sample 
Number 

808NYO 

808NY1 

BOBNZ2 

BOBNZ3 

808NZ4 

BOBNZ5 

808P14 

80BP15 

80BP16 

80BP17 

80BP18 

808P19 

B08P22 

808P23 

80BP24 

80BP25 

808NX4 

80BNX5 

808NX8 

808NX9 

808NY2 

808NY3 

808NY6 

808NY7 

808P06 

808P07 

808P08 

808P09 

Sample Sample 
Location Date 

1-83-47 04/13/94 

1-83-47 04/13/94 

1-B4-9 04/15/94 

1-84-9 04/15/94 

1-B5-1 04/15/94 

1-B5-1 04/15/94 

6-67-86 04/19/94 

6-67-86 04/19/94 

6-71-77 04/19/94 

6-71-77 04/19/94 

6-72-73 04/19/94 

6-72-73 04/19/94 

1-B5-1 04/15/94 

1-85-1 04/15/94 

6-72-73 04/19/94 

6-72-73 04/19/94 

1-82-13 04/18/94 

1-82-13 04/18/94 

1-83-46 04/13/94 

1-83-46 04/13/94 

1-84-1 04/21 /94 

1-84-1 04/21 /94 

1-84-5 04/25/94 

1-84-5 04/25/94 

6-63-90 04/26/94 

6-63-90 04/26/94 

6-65-72 04/27/94 

6-65-72 04/27/94 

D0001~ 
1-7 

Sample 
Type 1 

GW 

GW 

GW 

GW 

GW 

. GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW,DUP 

GW,DUP 

GW,DUP 

GW,DUP 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

GW 

BHl-00102 
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Analyses 2 

1,2 ,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2, 3 

1 

1,2, 3 

1 

1,2, 3 

1 

1,2,3 

1 

1,2,3 

1 

1,2, 3 

1 

1,2, 3 

1 

.1 ,2, 3 

1 

1,2,3 

1 

1,2,3 

1 

I 
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I SAMPLES AND ANALYSES 

Sample Sample Sample 
Data Package No. Number location Date 

W0031 -ITC-04 1 B0BP12 6-66-64 04/25/94 

W0031-ITC-04 1 B0BP13 6-66-64 04/25/94 

W0031 -ITC-04 1 B0BP20 6-72-92 04/26/94 

W0031 -ITC-04 1 B0BP21 6-72-92 04/26/94 

W0031-ITC-04 1 B0BP30 @ 6-72-92 04/26/94 

W0031-ITC-041 B0BP31 @ 6-72-92 04/26/94 

W0031-ITC-04 1 B0BP42 @ 6-72-92 04/26/64 

W0031-ITC-04 1 B0BP43 @ 6-72-92 04/26/94 

1 GW = Groundwater, DUP = Duplicate, EB = Equipment Blank 
2 1 = lnorganics, 2 = Wet Chemistry, 3 = Radiochemistry 

000013 
1-8 

Sample 
Type 1 

GW 

GW 

GW 

GW 

GW,EB 

GW,EB 

GW,EB 

GW,EB 
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Analyses 2 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

1,2,3 

1 

I 
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2.0 METALS DATA VALIDATION SUMMARY 

2.1 SUMMARY 

BHl-00102 
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Positive and negative blank contamination were present in several samples. 
Minor matrix spike and analytical spike problems were noted for several samples. 
Minor laboratory duplicate precision and ICP serial dilution problem·s were 
encountered in several samples. The MSA result for one sample was outside the 
QC limits. All associated sample results were flagged accordingly. 

2.2 HOLDING TIMES 

Analytical holding times for ICP metals, GFAA metals and CVAA mercury 
analyses were assessed to ascertain whether the holding time requirements were 
met by the laboratory. The holding time requirements are as follows: samples 
must be analyzed within 28 days for mercury, and within six months for all other 
metals. 

All holding time requirements for all analytes in all data packages reviewed 
were met. 

2.3 CALIBRATIONS 

Performance of specific instrument quality assurance and quality control 
procedures, including deficiencies noted during the quality assurance review, are 
outlined below. 

Three calibration standards and a blank were analyzed for arsenic, lead, 
selenium and thallium by GFAA. The correlation coefficient of a least squares 
linear regression met the requirements for calibration in all cases. 

Up to five calibration standards and a blank were analyzed for mercury by 
CVAA. The correlation coefficient of a least squares linear regression met the 
requirements for calibration. 

At least one standard and a blank were analyzed by ICP for all other 
elements. 

000014 
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The above calibrations were each immediately verified with an ICV standard 
and a calibration blank. The ICV was prepared from a source independent of the 
calibration standards, at a mid-calibration range concentration. The ICV percent 
recovery must fall within the control limits of 90 to 11 O percent for metals 
analyzed by ICP and GFAA, and 80 to 120 percent for mercury. Calibration 
linearity near the detection limit was verified with a standard prepared at a 
concentration near the CRDL. 

The ICVs met the recommended control limits in all cases. 

The calibrations were subsequently verified at regular intervals using a CCV 
standard. The control windows for percent recovery of CCV standards are the 
same as the ICV windows described above. 

The CCVs met the recommended control limits in all cases. 

2.3. 1 ICP Calibration 

An ICS was analyzed at the beginning and end of each ICP sample run to 
verify the laboratory interelement and background correction factors. Results for 
the ICS solution must fall within the control limit of ± 20 percent of the true value. 
Arsenic, lead, selenium and thallium were analyzed using a Thermo-Jarrell Ash 
ICP61 E. Under USEPA CLP protocol, this is acceptable provided the ICP is able to 
meet the required detection limits and the analytical run follows the USEPA CLP 
protocol for ICP analysis. Under the ICP method, an ICS is required for lead at a 
concentration of 1.0 mg/L. Refer to Table 2, page E-14, of the USEPA CLP 
ILM01.0. 

A five-fold serial dilution is required for all elements analyzed by ICP. The 
subsequent concentrations of the reanalysis are compared with the original 
analysis. If the analyte concentration is sufficiently high (a minimum factor of 50 
above the IDL) then the serial dilution must agree within 10% of the original 
determination after correction for dilution. 

The ICS has been analyzed at the proper frequency and all ICSAB solution 
percent recovery values fell within the control limit. 

2.3.2 Atomic Absorption Calibrations 

Duplicate injections are required for all GFAA analyses. The duplicate 
injections establish the precision of the individual analytical determinations. For 
sample concentrations greater than the CRDL, duplicate injections must agree 
within ± 20 percent RSD or CV. The AA calibration results are discussed further in 
Section 2.6.4 of this report. 

·00001:j 
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2.4 BLANKS 

2.4.1 Calibration Blanks 
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A calibration blank must be analyzed immediately after every initial and 
continuing calibration verification. The blank must be analyzed at the beginn ing of 
the run and after the last analytical sample. In the case of positive blank results, 
samples with digestate concentrations (in ug/L) of less than five times ( < 5x) the 
highest amount found in any of the associated blanks have had their associated 
values qualified as non-detected and flagged "U". Samples with concentrations of 
greater than five times ( > 5x) the highest blank value do not require qualification . 

In the case of negative blank results, if the absolute value of any calibration 
blank exceeds the Instrument Detection Limit (IDL), all non-detects are qualified as 
estimates and flagged "UJ'', and all positive results within two times the absolute 
value of the blank result are qualified as estimates and flagged "J". 

Due to the presence of laboratory blank contamination, the following 
samples were flagged "U" for aluminum: 

• Sample numbers BOBNX2, BOBNX3, BOBNZ7, BOBNYO, BOBNY1, 
BOBNZ4, BOBNZ5, BOBP22 and BOBP23 in SDG No. W0031. 

• Sample numbers BOBNY4 and BOBP02 in SDG No. W0040. 

• Sample number BOBNX4 in SDG No. W0043. 

Due to the presence of negative laboratory blank contamination, the 
following sample was flagged "UJ'' for arsenic: 

• Sample number BOBP10 in SDG No. W0040. 

Due to the presence of laboratory blank contamination, the following sample 
was flagged "U" for chromium: 

• Sample number BOBP28 in SDG No . BOBP28. 

Due to the presence of laboratory blank contamination, the following 
samples were flagged "U" for iron: 

• Sample numbers BOBNZ4, BOBNZ5 and BOBP22 in SDG No. W0031. 

{JU001.6 
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Due to the presence of negative laboratory blank contamination, the 
following sample was flagged "BJ" for iron: 

• Sample number B0BP26 in SDG No. W0040. 

Due to the presence of laboratory blank contamination, the following 
samples were flagged "U" for manganese: 

• Sample numbers B0BNZ4 and B0BP22 in SDG No. W0031. 

Due to the presence of laboratory blank contamination, the following 
samples were flagged "U" for potassium: 

• Sample numbers B0BP16, B0BP17 and B0BP25 in SDG No. W0031. 

• Sample numbers B0BNZ0, B0BNZ1, B0BNZ6, B0BNZ7, B0BNZ8, 
B0BNZ9, B0BP04 and B0BP05 in SDG No. W0040. 

• Sample numbers B0BNY2 and B0BNY3 in SDG No. W0043. 

Due to the presence of negative laboratory blank contamination, the 
following sample was flagged "UJ'' for selenium: 

• Sample number B0BP29 in SDG No. B0BP28. 

Due to the presence of negative laboratory blank contamination, the 
following sample was flagged "UJ'' for silver: 

• Sample number B0BNZ3 in SDG No. W0031. 

Due to the presence of laboratory blank contamination, the following sample 
was flagged "U" for zinc: 

• Sample number B0BNZ3 in SDG No. W0031. 

All other laboratory blank results were acceptable. 

2.4.2 Preparation Blanks 

At least one preparation blank, consisting of deionized distilled water 
processed through each sample preparation and analysis procedure must be 
prepared and analyzed with every sample delivery group. In the case of positive 
blank results, samples with digestate concentrations (in ug/L) of less than five 
times ( < 5x) the preparation blank value have had their associated values qualified 
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as non-detected and flagged "U". Samples with concentrations of greater than 
five times ( > 5x) the highest blank concentration do not require qualification. 

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

Due to the presence of preparation blank contamination, the following 
samples were flagged "U" for aluminum: 

• Sample numbers BOBNX2, BOBNX3, BOBNZ7, BOBNYO, BOB NY 1, 
BOBNZ2, BOBNZ3, BOBNZ4, BOBNZ5, BOBP22 and BOBP23 in SDG 
No. W0031. 

• Sample numbers BOBNY4 and BOBP02 in SDG No. W0040. 

• Sample number BOBP08 in SDG No. W0043. 

Due to the presence of negative preparation blank contamination, the 
following samples were flagged "J" for arsenic: 

• Sample numbers BOBP18, BOBP19 and BOBP24 in SDG No. W0031. 

Due to the presence of negative preparation blank contamination, the 
following samples were flagged "UJ'' for arsenic: 

• Sample numbers BOBP17, BOBNZ3 and BOBP25 in SDG No. W0031. 

• Sample number BOBNY2 in SDG No. W0043. 

Due to the presence of negative preparation blank contamination, the 
following samples were flagged "BJ" for arsenic: 

• Sample numbers BOBP14, BOBP15, BOBP16 and BOBP18 in SDG No. 
W0031. 

• Sample number BOBNY3 in SDG No. W0043. 

(J00018 
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Due to the presence of preparation blank contamination, the following 
samples were flagged "U" for calcium: 

• Sample numbers BOBP30, B0BP31, B0BP42 and B0BP43 in SDG No. 
W0043. 

Due to the presence of preparation blank contamination, the following 
samples were flagged "U" for iron: 

• Sample numbers B0BNY4, B0BNZ0, B0BNZ6, B0BNZ8, B0BNZ9, 
B0BP00, B0BP01, B0BP02, B0BP03, B0BP04 and B0BP11 in SDG 
No. W0040. 

• Sample numbers B0BNY7, B0BP07, B0BP12, B0BP13, B0BP20, 
B0BP21, B0BP30, B0BP31 and B0BP42 in SDG No. W0043. 

Due to the presence of preparation blank contamination, the following 
samples were flagged "U" for lead: 

• Sample numbers B0BNZ4 and B0BP23 in SDG No. W0031. 

• Sample number B0BNX5 in SDG No. W0043. 

Due to the presence of preparation blank contamination, the following 
samples were flagged "U" for sodium: 

• Sample numbers B0BP30, B0BP31, B0BP42 and B0BP43 in SDG No. 
W0043. 

Due to the presence of preparation blank contamination, the following 
samples were flagged "U" for zinc:· 

• Sample numbers B0BNZ0, B0BNZ7, B0BNZ9, B0BP04 and B0BP05 in 
SDG No. W0040. 

All other preparation blank results were acceptable. 

2.5 ACCURACY 

2.5.1 Matrix Spike Samples 

Matrix spike analyses are used to assess the analytical accuracy of the 
reported data and the effect of the matrix on the ability to accurately quantify 
sample concentrations. Matrix spike recoveries must ,generally fall within the range 

ooou1.9 
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of 75 to 125 percent. Samples with a spike recovery of less than 30% and a 
sample value below the IDL were rejected and flagged "UR". All other samples 
with a spike recovery outside the QC limits are qualified as estimates and fla gged 
"J" . 

The matrix spike recovery fell outside the QC- limits and the associated 
results were flagged "J" for lead in the following samples: 

• Samples numbers B0BNX8 and B0BP14 in SDG No. W0031 . 

• Sample numbers B0BNY2 and B0BP30 in SDG No . W0043. 

The matrix spike recovery fell outside the QC limits and the associated 
results were flagged "UJ" for lead in the following samples: 

• Samples numbers B0BNX2, B0BNX3, B0BNX6, B0BNX7, B0BNY0, 
B0BNY1, B0BNZ2, B0BNZ4, B0BP16, B0BP18, B0BP22 and B0BP24 
in SDG No. W0031 . 

• Sample numbers B0BNX4, B0BNY6, B0BP06, B0BP08, B0BP1 2 and 
B0BP42 in SDG No. W0043. 

The matrix spike recovery fell outside the QC limits and the assoc iated result 
was flagged "BJ" for lead in the following sample: 

• Sample number B0BP20 in SDG No . W0043. 

All other matrix spike recovery results were acceptable . 

2.5.2 Laboratory Control Samples . 

The LCS monitors the overall performance of the analysis, including the 
sample preparation. An LCS should be digested or distilled and analyzed w ith 
every group of samples which have been prepared together. The performance 
criteria for solid LCS samples are established through interlaboratory stud ies 
coordinated by a certifying agency (e.g., EPA or an independent commerc ial 
supplier). 

One liquid LCS was digested and analyzed for each of the cases in this 
report that contained water samples . The results were compared against the 
control limit of 80-120% as required by the EPA CLP SOW 3/90 protoco l and 
found to be acceptable . 

All LCS results were acceptable . 

uuuozo 
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2. 5.3 GFAA Analytical Spikes 
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The post-digestion analytical spike is analyzed to determine the extent of 
- interference in the digestate matrix. When the results of the analytical spike 
analyses exceeds the control window of 85 to 115 percent recovery and the 
absorbance of the sample is greater than fifty percent of the analytical spike 
absorbance, then the sample must be reanalyzed using the MSA. The analytical 
spike recoveries establish the accuracy of the individual GFAA determinations. 

For all samples whose analytical spike results are outside the 85 to 115 
percent control limit, but whose absorbances are less than 50 p_ercent of the 
analytical spike absorbance, the samples were flagged as estimates "J". In cases 
where the analytical spike recovery was < 10 percent, the positive results were 
flagged "J" and the non-detects were rejected and flagged "UR". 

The analytical spike recovery fell outside the established QC limits and the 
associated results flagged "UJ" for arsenic in the following sample: 

• Sample number B0BP17 in SDG No. W0031. 

The analytical spike recovery fell outside the established QC limits and the 
associated results flagged "BJ" for arsenic in the following samples: 

• Sample numbers B0BNY9, B0BP02 and B0BP03 in SDG No. W0040. 

• Sample numbers B0BNY6, B0BNY7 and B0BP12 in SDG No. W0043. 

The analytical spike recovery fell outside the established QC limits and the 
associated results flagged "UJ'' for lead in the following samples: 

• Sample numbers B0BNX6, B0BNX7, B0BNY0, B0BNZ2, B0BNZ3, 
B0BNZ4, B0BNZ5 and B0BP23 in SDG No. W0031. 

• Sample numbers B0BNY4, B0BNY8, B0BNY9, B0BP00, B0BP02 and 
B0BP10 in SDG No. W0040. 

• Sample numbe~s B0BNX4, B0BNX5, B0BNY6, B0BNY7, B0BP06, 
B0BP07, B0BP09, B0BP12, B0BP13, B0BP21 and B0BP31 in SDG 
No. W0043. 

The analytical spike recovery fell outside the established QC limits and the 
associated results flagged "BJ" for lead in the following sample: 

• Sample number B0BP20 in SDG No. W0043. 
000021 
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The analytical spike recovery fell outside the established QC limits and t he 
associated results flagged "J" for selenium in the following sample: 

• Sample number B0BP06 in SDG No. W0043 . 

The analytical spike recovery fell outside the established QC limits and the 
associated results flagged "UJ" for selenium in the following samples: 

• Sample numbers B0BNZ8, B0BP01, B0BP05 , B0BP10 and B0BP11 in 
SDG No. W0040. 

• Sample numbers B0BP30 and B0BP42 in SDG No. W0043. 

The analytical spike recovery fell outside the established QC limits and the 
associated results flagged "BJ" for selenium in the following samples: 

• Sample numbers B0BNY8, B0BNY9, B0BNZ0, B0BNZ1 and B0BNZ7 in 
SDG No. W0040. 

• Sample numbers B0BNY6 and B0BP06 in SDG No. W0043. 

The analytical spike recovery fell outside the established QC limits and the 
associated results flagged "UJ" for thallium in the following sample: 

• Sample number B0BNX5 in SDG No. W0043. 

All other analytical spike recovery results were acceptable. 

2.5.4 Method of Standard Addition (MSA) Results 

For all samples whose analytical spike results are outside the 85 to 115 
percent control limit and whose absorbances are greater than 50 percent of t he 
analytical spike absorbance an MSA is required. In cases where the MSA 
correlation coefficient was less than 0.995 the MSA analysis was repeated once . 
If the correlation coefficient was still less than 0 .995, samples were flagged as 
estimates "J" . 

The MSA correlation ·coefficient was less than 0.995 for selenium ·in sample 
number B0BNZ6 in SDG No. W0040. All associated sample results were qualified 
as estimates and flagged "J". 

All other MSA results were acceptable. 

000022 
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2.6 ANALYTICAL PRECISION 

2.6 .1 Laboratory Duplicate Samples 
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The laboratory duplicate results measures the precision of the method by 
measuring a second aliquot of the sample that is treated the same way as the 
original. Samples whose precision fell outside the quality control requirements 
were flagged as estimates "J". 

The laboratory duplicate results fell outside the QC limits and the associated 
results were flagged "J" for calcium in the following samples: 

• Sample numbers BOBNX9, BOBNZ3, BOBNZ5, BOBP15, BOBP17, 
BOBP19, BOBP23 and BOBP25 in SDG No . W0031. 

All other laboratory duplicate recovery results were acceptable . 

2 .6 .2 ICP Serial Dilution 

The ICP serial dilution is used to determine whether significant physica l or 
chemical interferences exist due to sample matrix. If sample concentration is 250 
times the IDL for an analyte and the %0 is outside the control limits the associated 
data must be qualified as estimates "J" : 

The ICP serial dilution result fell outside the QC limits and the assoc iated 
result was flagged "BJ" for potassium in sample number BOBP29 in SDG No . 
BOBP28. 

All other ICP serial dilution results were acceptable . 

2.6.3 Field Duplicates 

Field duplicate results were compared using the same guidelines for 
determining the RPO between a sample and its duplicate . Data qualification is not 
requ ired for field duplicates, however, the results of field duplicate samples are 

· discussed in the introduction. 

2.6.4 GFAA Duplicate Injections 

Each furnace analysis requires a minimum of two injections (burns), except 
for full Method of Standard Addition (MSA). For concentrations greater than 
CRDL, the duplicate injection readings must agree within 20% relative standard 
deviation (RSD) or coefficient of variation (CV) . If these requirements are not met, 
the analytical sample must be rerun once (i.e., two add itional burns) . If the 

000023 
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readings are then still outside the QC limits, the result is qualified as an estimate 
and flagged "J". 

All duplicate injection quality control requirements were met. 

2.7 SAMPLE RESULT QUANTITATION, VERIFICATION AND REPORTED 
DETECTION LIMITS 

Twenty percent of sample results and reported detection limits were 
recalculated to ensure that the reported results were accurate. Raw data were 
examined for anomalies, transcription errors, and reduction errors. 

The reviewer verified that the results and detection limits fell within the 
linear range of the instrument. All sample results and reported detection limits 
were acceptable. 

2.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT 

A review of instrument continuing calibration information and QC data 
indicates that instrument performance was adequate. Positive and negative blank 
contamination was noted in several samples. Associated sample results were 
flagged accordingly. Contamination, however, was not significantly high enough 
to affect the usability of the data. Minor matrix spike accuracy problems, 
analytical spike problems, lab duplicate precision and ICP serial dilution problems 
were noted for several samples. The MSA result for one sample was outside the 
QC limits. All results were flagged accordingly. Data flagged "J" are usable for 
limited purposes only. Except as noted in the preceding sections, all other 
validated data are usable for all purposes. 

000024 
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3.0 GENERAL CHEMISTRY DATA VALIDATION SUMMARY 

3.1 SUMMARY 
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Holding times were exceeded for pH in all samples in all data packages . All 
associated results were qualified as estimates and flagged "J". 

3.2 HOLDING TIMES 

Analytical holding times for fluoride, pH, sulfate, and specific conductance 
were assessed to ascertain whether the holding time requirements were met by the 
laboratory. The holding time requirements are as follows: 28 days for fluoride, 
specific conductance and sulfate; and 24 hours for pH. 

The- 24-hour holding time for pH was exceeded. The associated results 
were qualified as estimates and flagged "J" in the following samples: 

• Sample number B0BP28 in SDG No. B0BP28. 

• Sample numbers B0BNX2, B0BNX6, B0BNY0, B0BNY2, B0BNZ2, 
B0BNZ4, B0BP14, B0BP16, B0BP18, B0BP22 and B0BP24 in SDG 
No. W0031. 

• Sample numbers B0BNY4, B0BNY8, B0BNZ0, B0BNZ6, B0BNZ8, 
B0BP00, B0BP02, B0BP04, B0BP10 and B0BP26 in SDG No. W0040. 

• Sample numbers B0BNX4, B0BNX8, B0BNY6, B0BP06, B0BP08, 
B0BP12, B0BP20, B0BP30 and B0BP42 in SDG No. W0043. 

Holding times for all other analytes reviewed met QC requirements. 

(JOOO~~ 

3-1 



.96 i 350 I .. 0723 

3.3 CALIBRATIONS 

3.3.1 Initial Calibration 

The following calibration procedures must be conducted: 
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• At least a blank and three standards were used to establish the ion 
chromatography, ion selective electrode, and spectrophotometer calibrations 
prior to sample analysis and the correlation was 2,.0.995. 

All initial calibration results were acceptable. 

3.3.2 Continuing Calibration Verification 

All CCV standards must be analyzed within the required frequency or every 
20 samples. The percent recoveries must fall within the 90-110% acceptance 
windows. 

All continuing calibration results were acceptable. 

3.4 BLANKS 

3.4.1 Laboratory Blanks 

One laboratory preparation blank is analyzed at a frequency of one every 20 
samples. All blank results must .fall below the CRQL and if not, all associated data 
< 5 times the amount found in the blank are qualified as non-detected "U". 

All laboratory blank results were acceptable. 

3.5 ANALYTICAL ACCURACY 

3.5.1 Spike Samples 

Matrix spike analyses are used to assess the analytical accuracy of the 
reported data and the effect ·of the matrix on the ability to accurately quantify 
sample concentrations. 

All matrix spike results were acceptable. 

(J00026 
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3.5.2 Laboratory Control Sample Recovery 
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The LCS monitors the overall performance of the analysis, including the 
sample preparation . An LCS should be prepared (e.g., digested or distilled) and 
analyzed with every group of samples which have been prepared together. The 
performance criteria for aqueous LCS percent recovery is 80 to 1 20 percent . The 
performance criteria for solid LCS samples are established through interlaboratory 
studies coordinated by a certifying agency (e.g., EPA or an independent 
commercial supplier). 

ICV results obtained from the raw data were used to calculate LCS resu lts. 
All LCS results were found to be acceptable. 

3.6 ANALYTICAL PRECISION 

3.6.1 Laboratory Duplicates 

The laboratory duplicate results measures the precision of the method by 
measuring a second aliquot of the sample that is treated the same way as the 
original. Samples whose precision fell outside the quality control requirements 
were flagged as estimates "J". 

All laboratory duplicate results were acceptable. 

3.6.2 Field Duplicates 

Field duplicate results were compared using the same guidelines for 
determining the precision between a sample and its duplicate. Data qualification is 
not required for field duplicates, however, the results of field duplicate samples are 
discussed in the introduction. 

3.7 SAMPLE RESULT QUANTITATION, VERIFICATION AND REPORTED 
DETECTION LIMITS 

Twenty percent of sample results and reported detection limits were 
recalculated to ensure that the reported results were accurate. Raw data were 
examined for anomalies, transcription errors, and reduction errors. 

The reviewer verified that the results and detection limits fell within the 
linear range of the instrument. All sample results and reported detection limits 
were acceptable. 

(J0002'7 
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3.8 OVERALL ASSESSMENT AND SUMMARY 

BHl -00102 
Rev. 00 

A review of instrument continuing calibration information and QC data 
indicate that instrument performance was adequate for most analyses. Hold ing 
times were exceeded for pH in all samples. All associated results were flagg·ed 
accordingly. Estimated results are usable for limited purposes. All other validated 
results are considered accurate within the standard error associated with the 
methods. 

(J(J0028 
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4.0 RADIOCHEMISTRY DATA VALIDATION SUMMARY 

4.1 SUMMARY 

BHl -00102 
Rev. 00 

All tritium results in SDG Nos. W0031 and W0043 were rejected and 
flagged "UR/R" due to samples not being analyzed within seven days of distillation. 
Due to a low chemical recovery, the technetium-99 result for one sample was 
qualified as an estimate and flagged "J". 

4.2 HOLDING TIMES AND SAMPLE PREPARATION 

Holding times are calculated from Chain-of-Custody forms to determine the 
validity of the results. The maximum holding time for radiochemical analyses is six 
months. Tritium sample preparation requires distillation. Tritium samples must be 
analyzed within seven days of distillation. · 

All holding times were acceptable. 

Due to samples not being analyzed within seven days of distillation, all 
associated tritium results in SDG Nos. W0031 and W0043 were rejected and 
flagged "UR/R". 

All other sample preparation measures were acceptable. 

4.3 CALIBRATIONS 

Instrument calibration is performed to establish that the counters used to 
determine radionuclide activities are capable of producing acceptable and reliable 

• analytical data. Each counting system must be factory calibrated at installation 
and after any maintenance or repair. Calibration consists of an instrument 
efficiency determination for each applicable radionuclide. Continuing calib"ration 
checks are performed to verify that instrument performance is stable and 
reproducible. 

All calibration results, including efficiency checks and background counts, 
were acceptable. 

0000~~ 
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4.4 LABORATORY BLANK 

BHl-00102 
Rev . 00 

Laboratory blank samples are analyzed to determine if positive results are 
due to laboratory reagent, sample container, or detector contamination. If blank 
analysis results indicate the presence of an analyte above both the MDA and the 
statistical uncertainty associated with that MDA, the following qualifiers were 
applied: All positive sample results less than five times the highest blank 
concentration were qualified as estimated; sample results below the MDA were 
elevated to the MDA and qualified as undetected; sample results above the MDA 
and greater than five times the highest blank concentration were not qualified. 

All laboratory blank results were acceptable. 

4.5 ANALYTICAL ACCURACY 

4.5.1 Chemical Recoveries 

A chemical tracer is used to determine the efficiency of the analytical 
method, with tracer yield limits of 30 to 105 percent. Sample results above the 
MDA with chemical yields outside the above stated limits were qualified as 
estimated or rejected. 

Due to a low chemical yield (25 %), the technetium-99 result for sample 
number B0BP28 in SDG No. B0BP28 was qualified as estimated and flagged "J". 

All other radiochemical yields were acceptable. 

4.5.2 laboratory Control Samples 

Accuracy was evaluated by analyzing soil or distilled water samples spiked 
with known amounts of radionuclides. The sample activity as determined by 
analysis is compared to the known activity to assess accuracy. The acceptable 
laboratory control sample recovery range is 70 to 130 percent, while that for a 
matrix spike is 60 to 140 per"cent. Spike sample results outside the above ranges 
resulted in associated sample results being qualified as estimated, rejected, or not 
qualified, depending on the activity of the individual sample. 

All laboratory control sample results were acceptable. 

000030 · 
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4.6 ANALYTICAL PRECISION 

4.6.1 Laboratory Duplicates 

BHl-00102 
Rev. 00 

Analytical precision is expressed by the RPO between the recoveries of 
duplicate matrix spike analyses performed on a sample. When the laboratory has 
not performed duplicate spike analyses, precision may also be assessed using 
unspiked duplicate sample analyses. If both sample and replicate activities are 
greater than five times the RDL and the RPO is less than 35 percent for soil 
samples and 20 percent for water samples, the results are acceptable. If either 
activities are < 5xRDL, a control limit of ~2xRDL is used for soil samples and 
s_RDL for water samples. If either the original or replicate value is below the RDL, 
the applicable control limits are s_RDL for water samples and s_2xRDL for soil 
samples. If the RPO is outside the applicable control limit, associated results are 
qualified as estimated detects or estimated non-detects. 

All laboratory duplicate results were acceptable. 

4.6.2 Field Duplicates I 

Field duplicate results were compared using the same guidelines for 
determining the RPO between a sample and its duplicate. Data qualification is not 
required for field duplicate RPDs, however, the results of field duplicate samples 
are discussed in the introduction. 

4.7 SAMPLE RESULTS OUANTITATION, VERIFICATION AND REPORTED 
DETECTION LIMITS 

Twenty percent of sample results and reported detection limits were 
recalculated to ensure that the reported results were accurate. Raw data were 
examined for anomalies, transcription errors, and reduction errors. 

The RDL for technetium-99 in sample BOBP28 in SDG No. BOBP28 was 
above the calculate MDA value. 

All other sample results and reported detection limits were acceptable . 

4.8 SYSTEM PERFORMANCE AND OVERALL ASSESSMENT 

A review of instrument continuing calibration information and QC data 
indicates that instrument performance was adequate for these analyses. Due to a 
low chemical recovery, the technetium-99 result in sample number BOBP28 in SDG 
No. BOBP28 was qualified as an estimate and flagged "J". Due to samples not 

000031. 
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being analyzed within seven days of distillation, all tritium results in SDG Nos . 
W0031 and W0043 were rejected and flagged "U/UR". Rejected data are 
unusable for all purposes and should not be reported. Data qualified as estimates 
are valid and usable for limited purposes only. All other QC data are valid and 
usable for all purposes. 

(J(J()O:J : f. 
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INORGANIC ANALYSIS, WATER MATRIX, (µg/L) Page_1_ of_1_ 

Project: WESTINGHOUSE-HAN FORD 
Laboratory: TMA 
Case SDG: B0BP28 
Sample Number B0BP29 
Location 6-63-90 
Remarks SPLIT,FIL 
Sample Date 04/26/94 
lnoraanlc Ana1Y1es CNUL Result Q Result Q Result Q Result Q Result Q Result Q Result a Result Q Result a Result a 
Aluminum 200 20.9 u 
Antimony 60 14.7 u 
Arsenic 10 2.6 B 
Barium 200 15.0 B 
Beryllium 5 0.40 u 
Cadmium 5 1.1 u 
Calcium 5000 36000 
Chromium 10 2.5 u 
Cobalt 50 2.1 u 
Coooer 25 3.6 u 

C Iron 100 9.9 u 
Lead 3 1.6 B 
Magnesium 5000 13200 
Manganese 15 0.90 u 
Mercury 0.2 0.20 u 
Nickel 40 6.5 u 
Potassium 5000 4520 BJ 
Selenium 5 2.1 UJ 
Silver 10 3.6 u 
Sodium 5000 11700 
Thallium 10 2.2 u 
Vanadium 50 23.9 B 
Zinc 20 7.1 u 
Cyanide 10 N/~ 

N/A = Not Applicable, FIL = Filtered 
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INORGANIC ANALYSIS, WATER MATRIX, (µg/L) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: 80BP28 
Sample Number B0BP28 
Location 6-63-90 
Remarks SPLIT 
Sample Date 04/26/94 
1noraan1c Ana1Y1es CHUL Hesult u Hesu1t 
Aluminum 200 20.9 u 
Antimony 60 14.7 u 
Arsenic 10 2.8 B 
Barium 200 14.4 B 
Beryllium 5 0.40 u 
Cadmium 5 1.1 u 
Calcium 5000 35000 
Chromium 10 2.8 u 
Cobalt 50 2.1 u 
Copper 25 3.6 u 
Iron 100 120 
Lead 3 2.0 B 
Magnesium 5000 12700 
Manganese 15 3.3 B 
Mercury 0.2 0.20 u 
Nickel 40 6.5 u 
Potassium 5000 4360 B 
Selenium 5 2.1 u 
Silver 10 3.6 u 
Sodium 5000 11200 
Thallium 10 2.2 u 
Vanadium 50 23.6 B 
Zinc 20 7.1 u 

· Cyanide 10 NJI 

NA = Not Analyzed 

Page_1_ of_1_ 

u Hesult u Hesu1t u Hesu1t u Hesu1t u Hesult u Hesult u Hesult u Result u 



INORGANIC ANALYSIS, WATER MATRIX, (µg/L) Page_1_ of_3_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: IT 
Case SDG: W0031 
Sample Number B0BNX2 B0BNX3 B0BNX6 B0BNX7 B0BNX8 B0BNX9 B0BNY0 B0BNY1 B0BNZ2 B0BNZ3 
Location 1-B2-12 1-B2-12 1-B3-1 1-B3-1 1-B3-46 1-B3-46 1-83-47 1-B3-47 1-B4-9 1-B4-9 
Remarks FIL FIL FIL FIL FIL 
Sample Date 04/12/94 04/12/94 04/13/94 04/13/94 04/13/94 04/13/94 04/13/94 04/13/94 04/15/94 04/15/94 · 
lnoraanlc Ana1Y1ea {;NIJI Result a Result a Result a Result a Result a Result a Result a Result a Result a Result a 
Aluminum 200 67.3 u 52.5 u 518 139 u 40.0 u 40.0 u 86.7 u 214 u 140 u 80.8 u 
Antimony 60 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 
Arsenic 10 2.4 B 2.1 B 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 B 2.5 B 
Barium 200 53.1 B 62.7 B 32.3 B 38.6 B 38.6 B 29.3 B 31.8 B 27.0 B 79.0 B 31.6 B 
Beryllium 5 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 2.0 B 1.0 u 
Cadmium 5 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
Calcium 5000 24900 27300 54000 64100 53600 39200 J 55800 47200 49100 52300 J 
Chromium 10 10.9 10.0 u 358 64.8 11.1 10.0 u 46.6 40.6 27.4 15.1 
Cobalt 50 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 16.6 B 10.0 u 
Copper 25 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 
Iron 100 42.8 B 17.3 B 1130 174 59.3 B 11.0 B 61.2 B 38.2 B 79.4 B 20.7 B 
Lead 3 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 4.0 J 2.0 u 5.1 UJ 2.0 UJ 2.0 UJ 2.0 UJ 
Magnesium 5000 8460 9730 8710 10500 7290 5260 8320 7050 7640 8080 
Manganese 15 14.2 19.4 26.1 4.3 B 2.0 u 2.0 u 2.2 B 2.0 B 13.4 B 2.0 u 
Mercury 0.2 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 
Nickel 40 20.0 u 20.0 u 122 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u . 22.0 B 20.0 u 
Potassium 5000 4780 B 5360 1920 B 2330 B 2590 B 1860 B 1250 B 1650 B 4570 B 4870 B 
Selenium 5 2.0 u 2.0 u 2.9 B 2.0 u 2.0 u 2.2 B 2.0 u 2.0 u 2.2 B 2.6 B 
Silver 10 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
Sodium 5000 12100 13400 11000 13200 15200 11300 10800 9060 10800 11900 UJ 
Thallium 10 2.0 u 2.0 B 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
Vanadium 50 30.3 B 36.3 B 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 18.5 B 10.0 u 
Zinc 20 11.8 B 9.1 B 12.9 B 10.1 B 6.9 B 5.0 u 10.5 B 13.3 B 23.8 10.6 u 
Cyanide 10 N.ll N/.ll N.ll N/.ll N.ll N/.ll N.ll NIA N.ll NJ/. 

FIL= Filtered, NA = Not Analyzed, N/A = Not Applicable, DUP = Duplicate 
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INORGANIC ANALYSIS, WATER MATRIX, (µglL) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: IT 
Case SDG: WOOS1 
Sample Number B0BNZ4 B0BNZ5 B0BP14 B0BP15 
Location 1-85-1 1-85-1 6-67-86 6-67-86 
Remarks FIL FIL 
Sample Date 04115194 04115194 04119194 04119194 
lnoraanlc Analvtes CRDL Result Q Result Q Result Q Result Q 

Aluminum 200 84.3 u 82.9 u 40.0 u 40.0 u 
Antimony 60 50.0 u 50.0 u 50.0 u 50.0 u 
Arsenic . 10 2.1 B 2.0 u 2.0 BJ 2.1 BJ 
Barium 200 29.7 B 21 .5 B 11.0 B 15.0 B 
Beryllium 5 1.0 u 1.0 u 1.0 u 1.0 u 
Cadmium 5 5.0 u 5.0 u 5.0 u 5.0 u 
Calcium 5000 36700 34100 J 27100 34600 J 
Chromium 10 18.4 13.6 13.8 17.1 
Cobalt 50 10.0 u 10.0 u 10.0 u 10.0 u 
Copper 25 10.0 u 10.0 u 10.0 u 10.0 u 
Iron 100 46.6 u 23.9 u 76.4 B 10.1 B 
Lead s 5.6 UJ 2.0 UJ 3.0 J 3.6 
Maaneslum 5000 6770 6260 7530 9630 
Manganese 15 2.4 u 2.0 u 2.5 B 2.2 B 
Mercury 0.2 0.20 u 0.20 u 0.20 u 0.20 u 
Nickel 40 20.0 u 20.0 u 20.0 u 20.0 u 
Potassium 5000 4180 B 4500 B 5390 6150 
Selenium 5 2.0 u 2.0 u 2.0 u 2.0 u 
Sliver 10 5.0 u 5.0 u 5.0 u 5.0 u 
Sodium 5000 9660 8990 11900 15400 
Thallium 10 2.0 u 2.0 u 2.0 u 2.0 u 
Vanadium 50 10.0 u 10.0 u 17.2 B 19.7 B 
Zinc 20 15.6 B 75.3 22.8 35.1 
Cyanide 10 NA NIA NA NIA 

FIL= Filtered, NA = Not Analyzed, NIA = Not Applicable, OUP = Dupllcate 

B0BP16 B0BP17 B0BP18 
6-71-77 6-71-77 6-72-73 

FIL 
04119194 04119194 04119194 
Result Q Result Q Result Q 

40.0 u 40.0 u 40.0 u 
50.0 u 50.0 u 50.0 u 

2.1 BJ 2.0 UJ 4.0 BJ 
59.0 B 55.6 B 21.2 B 

1.0 u 1.0 u 1.0 u 
5.0 u 5.0 u 5.0 u 

31300 29500 J 34600 
10.0 u 10.0 u 10.0 u 
10.0 u 10.0 u 10.0 u 
10.0 u 10.0 u 10.0 u 
21.6 B 10.0 u 71.1 B 

2.0 UJ 2.3 B 2.0 UJ 
9710 9280 9170 

2.0 u 2.0 u 2.8 B 
0.20 u 0.20 u 0.20 u 

· 20.0 u 20.0 u 20.0 u 
6020 5140 u 5760 

2.0 u 2.0 u 2 .0 u 
5.1 B 5.0 u 5.3 B 

14900 14000 13700 
2.0 u 2.0 u 2 .0 u 

25.2 B 21 .6 B 16.1 B 
52.1 5.0 u 6.9 B 

NA Nlf. NA 

B0BP19 
6-72-73 
FIL 
04119194 
Result Q 

40.0 u 
50.0 u 

2.4 BJ 
17.7 B 

1.0 u 
5.0 u 

29900 J 
10.0 u 
10.0 u 
10.0 u 
56.7 B 

2.0 u 
7950 

2.3 B 
0.20 u 
20.0 u 
5320 

2.0 u 
5.0 u 

11900 
2.0 u 

13.0 B 
20.9 

Nlf. 

Page_2_ of_3_ 

B0BP22 B0BP23 
1-85-1 1-85-1 
DUP DUP, FIL 
04115194 04115194 . 
Result Q Result Q 

73.8 u 80.0 u 
50.0 u 50.0 u 

2.0 u 2.5 B 
23.8 B 19.4 B 

1.0 u 1.0 B 
5.0 u 5.0 u 

36600 29400 J 
14.1 11 .8 
10.0 u 10.0 u 
10.0 u 10.0 u 
33.1 u 27.3 B 

2.0 UJ 2.3 UJ 
6740 5440 

2.0 u 2.1 B 
0.20 u 0.20 u 

· 20.0 u 20.0 u 
4390 B 3670 B 

2.0 u 2.0 u 
5.0 u 5.0 u 

9460 8110 
2.0 u 2.0 B 

10.0 u 10.0 u 
14.7 B 13.6 B 

Nf. NI/. 

I 

I 
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX. (pCl/l+-2 standard deviations) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case ISDG: W0040 
Sample Number 808NY4 808NY8 808NZO 808NZ6 
Location 1-84-4 1-84-7 1-84-8 1-85-2 
Remarks 
Sample Date 04/21/94 04/25/94 04/22/94 04/22/94 
HadIochemIstry Analysis Result Q Result Q Result Q Result 
Gross Alpha 0.716 u 1.49 0.810 u 0.894 
Gross Beta 78.8 32.5 25.2 55.2 
Tritium 2910 2470 3300 6440 
Carbon-14 0.0450 u 1.96 u 1.28 u 0.0450 
Strontium-90 26.6 5.31 1.30 14.6 
Technetlum-99 60.3 57.7 69.4 66.9 

808NZ8 
1-88-6 

04/22/94 
Q ResUlt 
u 0.657 

13.0 
1520 

u 0.878 
-0.0374 

32.1 

Page_1_ of_3_ 

808P00 808P02 808P04 808P10 808P26 
1-89-1 1-89-2 1-89-3 6-65-83 1-84-4 

04/21/94 04/21/94 04/22/94 04/21/94 04/21/94 
a Result Q Result Q Result Q Result Q Result Q 

u 0.727 u 0.295 u 1.68 0.650 u 1. 11 
15.7 16.4 20.1 11 .2 78.1 

1760 2580 2400 927.0 2950 
u 1.01 u 0.721 u -0.0225 u -1.26 u 0.766 u 
u 0.862 u -0.0431 u 0.343 u -0.0986 u 28.2 

35.4 45.9 52.9 7.79 60.4 



RADIOCHEMISTRY ANALYSIS, WATER MATRIX. (pCI/L+-2 standard deviations) Page_1_of 3_ 

Prolect: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case I SDG: W0040 
Sample Number B0BNY4 B0BNY8 B0BNZ0 B0BNZ6 B0BNZ8 B0BP00 B0BP02 B0BP04 B0BP10 B0BP26 
Location 1-B4-4 1-B4-7 1-B4-8 1-B5-2 1-B8-6 1-B9-1 1-B9-2 1-B9-3 6-65-83 1-B4-4 
Remarks 
Sample Date 04/21/94 04/25/94 04/22/94 04/22/94 04/22/94 04/21/94 04/21/94 04/22/94 04/21/94 04/21/94 
Radlochem1strv Anatvsls Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 
Gross Alpha 0.716 u 1.49 0 .810 u 0.894 u 0.657 u 0.727 u 0.295 u 1.68 0.650 u 1.11 
Gross Beta 78.8 32.5 25.2 55.2 13.0 15.7 16.4 20.1 11.2 78.1 
Tritium 2910 2470 3300 6440 1520 1760 2580 2400 927.0 2950 
Carbon-14 0.0450 u 1.96 u 1.28 u 0.0450 u 0.878 u 1.01 u 0.721 u -0.0225 u -1.26 u 0.766 u 
Strontlum-90 26.6 5.31 1.30 14.6 -0.0374 u 0.862 u -0.0431 u 0.343 u -0.0986 u 28.2 
Technetium-99 60.3 57.7 69.4 66.9 32.1 35.4 45.9 52.9 7.79 60.4 
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INORGANIC ANALYSIS, WATER MATRIX, (µglL) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: IT 
Case SDG: W0040 
Sample Number B0BNZ0 B0BNZ1 
Location 1-B4-8 1-B4-8 
Remarks FIL 
Sample Date 04122194 04122194 
lnoraan1c Analvtes l,NUL Result Q Result Q 

Aluminum 200 45.0 B 40.0 u 
Antimony 60 50.0 u 50.0 u 
Arsenic . 10 2.8 B 2.6 B 
Barium 200 22.7 B 24.3 B 
Beryllium 5 1.0 u 1.0 u 
Cadmium 5 5.0 u 5.0 u 
Calcium 5000 47500 50300 
Chromium 10 13.8 10.0 u 
Cobalt 50 10.0 u 10.0 u 
Co00er 25 10.0 u 10.0 u 
Iron 100 35.4 u 10.0 u 
Lead 3 2.0 u 2.0 u 
Magnesium 5000 7680 8180 
Manganese 15 2.4 B 2.0 u 
Mercury 0.2 0.20 u 0.20 u 
Nickel 40 20.0 u 20.0 u 
Potassium 5000 5950 u 5530 u 
Selenium 5 3.0 BJ 2.6 BJ 
Silver 10 5.0 u 5.0 u 
Sodium 5000 10400 11000 
Thallium 10 2.0 u 2.0 u 
Vanadium 50 10.0 u 10.0 u 
Zinc 20 14.6 u 5.0 u 
Cyanide 10 NA NIA 

FIL = Filtered, NA = Not Analyzed, N/A = Not Applicable 

B0BNZ6 
1-B5-2 

04122194 
Result Q 

40.0 u 
50.0 u 

5.1 B 
32.1 B 

1.0 u 
5.0 u 

52700 
14.9 
10.0 u 
10.0 u 
22.8 u 

2.0 u 
6730 

2.2 B 
0.20 u 
20.0 u 

5710 u 
3.7 BJ 
5.0 u 

11000 
2.0 u 

10.0 u 
5.0 u 
NA 
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B0BNZ7 B0BNZ8 B0BNZ9 BOBP04 B0BP05 
1-B5-2 1-B8-6 1-B8-6 1-B9-3 1-B9-3 
FIL FIL FIL 
04122194 04122194 04122194 04122194 04122194 
Result Q Result Q Result Q Result Q Result Q Result Q Result Q 

40.0 u 40.0 u 40.0 u 40.0 u 40.0 u 
50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 

2.7 B 2.9 B 2.6 B 3.3 B 3.1 B 
28.2 B 13.1 B 13.7 B 12.0 B 12.6 B 

1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 

47600 30500 33300 37700 42900 
10.9 18.8 16.0 16.0 15.3 
10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 
10.0 u 10.0 u 10.2 B 10.0 u 10.0 u 
10.0 u 25.4 u 14.1 u 27.5 u 63.2 B 

4.0 2.0 u 2.0 u 2.0 u 2.0 u 
6120 7850 8590 8790 10100 

2.0 u 2.0 u 2.0 u 2.0 u 2.4 B 
0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 
20.0 u 20.0 u 20.0 u 20.0 u 20.0 u 

4850 u 5840 u 5930 u 5600 u 6210 u 
3.2 BJ 2.0 UJ 2.6 B 2.8 B 2.0 UJ 
5.0 u 5.0 u 5.0 u 5.0 u 5.9 B 

9960 8510 9390 9610 11000 
2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 

10.0 u 12.5 B 10.9 B 10.1 B 13.1 B 
5.5 u 5.0 u 6.0 u 5.7 u 8.4 u 
NIA NA NIA NA NIA 



INORGANIC ANALYSIS, WATER MATRIX, (µg/L) Page_S_ of_3_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: IT 
Case SDG: W0040 
Sample Number B0BNY8 B0BNY9 
Location 1-84-7 1-84-7 
Remarks FIL 
Sample Date 04/25/94 04/25/94 
lnoraanlc Ana1vtes CRDL Result Q Result Q Result Q Resun Q Result Q Result Q Result Q Result Q Result a Resun a 
Aluminum 200 65.5 B 46.9 B 
Antimony 60 50.0 u 50.0 u 
Arsenic 10 2.4 B 2.8 BJ 
Barium 200 20.0 B 17.7 B 
Beryllium 5 1.0 u 1.0 u 
Cadmium 5 5.0 u 5.0 u 
Calcium 5000 51900 44100 
Chromium 10 19.8 13.1 
Cobalt 50 10.0 u 10.0 u 
Cooner 25 10.0 u 10.0 u 
Iron 100 49.6 B 46.6 B 
Lead s 2.0 UJ 2.0 UJ 
Magnesium 5000 8170 6970 
Manganese 15 2.0 u 2.0 u 
Mercury 0.2 0.20 u 0.20 u 
Nickel 40 20.0 u 20.0 u 
Potassium 5000 5090 4060 B 
Selenium 5 2.4 BJ 2.8 BJ 
Silver 10 5.0 u 5.0 u 
Sodium 5000 12000 10400 
Thallium 10 2.0 u 2.0 u 
Vanadium 50 10.0 u 10.0 u 
Zinc 20 5.0 u 6.6 B 
Cyanide 10 NA N/A 

FIL = Filtered, NA -= Not Analyzed, N/A '"' Not Applicable 



INORGANIC ANALYSIS, WATER MATRIX, (µglL) Page_1_ of_2_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: IT 
Case SDG: W004S 
Sample Number B0BNX4 B0BNX5 B0BNY2 B0BNY3 B0BNY6 B0BNY7 B0BP06 B0BP07 . B0BP08 B0BP09 
Location 1-82-13 1-82-13 1-84-1 1-84-1 1-84-5 1-84-5 6-63-90 6-63-90 6-65-72 6-65-72 
Remarks FIL FIL FIL FIL FIL 
Sample Date 04118194 04118194 04121194 04121194 04125194 04125194 04/26194 04126194 04127194 04127194 · 
Inorganic Analvtes GnuL Hesult u Hesu1t u Hesult a Result a Hesult u Hesult u Hesu1t u Hesult u Hesult u Hesult u 

Aluminum 200 63.8 u 40.0 u 40.0 u 40.0 u 40.0 u 52.0 B 44.6 B 40.0 u 49.7 u 40.0 u 
Antimony 60 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 
Arsenic · 10 2.0 u 2.0 u 2.0 UJ 2.3 BJ 2.3 BJ 2.4 BJ 2.0 u 2.0 UJ 3.5 B 4.1 B 
Barium 200 35.4 B 36.3 B 29.7 B 27.1 B 15.3 B 15.1 B 13.7 B 11.6 B 18.7 B 15.0 B 
Beryllium 5 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Cadmium 5 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
Calcium 5000 42600 42600 48900 44700 43100 43200 35500 30000 34100 27700 
Chromium 10 25.2 18.6 16.1 14.8 18.3 14.7 10.0 u 10.0 u 12.4 10.0 u 
Cobalt 50 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 
Coooer 25 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 65.4 10.0 u 
Iron 100 67.2 B 16.5 B 39.2 B 10.0 u 78.5 B 12.3 u 201 14.7 u 47.7 B 16.6 B 
Lead 3 2.0 UJ 3.4 UJ 2.3 BJ 2.0 u 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 
Magnesium 5000 9940 9960 6720 6150 7820 7790 12400 10400 10100 8200 
Manaanese 15 2.0 u 2.0 u 2.2 B 2.0 u 2.0 u 2.0 u 4.0 B 2.0 u 2.0 u 2.0 u 
Mercury 0.2 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 
Nickel 40 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u · 20.0 u 20.0 u 
Potassium 5000 3100 B 2920 B 5330 u 4510 u 4720 B 4730 B 3660 B 3250 B 5850 4100 B 
Selenium 5 2.0 u 2.0 u 2.0 u 2.1 B 2.7 BJ 2.0 u 2.4 BJ 2.0 u 2.0 u 2.0 u 
Silver 10 5.0 u 5.0 u 5.1 B 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
Sodium 5000 10200 10100 10200 9360 10500 10400 11300 9530 20900 17000 
Thallium 10 2.0 u 2.0 UJ 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
Vanadium 50 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 20.8 B 16.1 B 17.5 B 12.6 B 
Zinc 20 76.1 7.5 B 16.6 B 12.7 B 28.7 5.0 u 7.2 B 5.0 u 14.8 B 5.0 u 
Cyanide 10 NA NIA NA NIA NJI NIJI NA NIA NJI NIJI 

FIL = Filtered, NA = Not Analyzed, NIA = Not Applicable, EB = Equipment Blank 



INORGANIC ANALYSIS, WATER MATRIX, (µglL) Page_2_ of_2_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: IT 
Case SDG: W004S 
Sample Number B0BP12 B0BP13 B0BP20 B0BP21 B0BP30 B0BP31 B0BP42 B0BP43 
Location 6-66-64 6-66-64 6-72-92 6-72-92 6-72-92 6-72-92 6-72-92 6-72-92 
Remarks FIL FIL EB EB,FIL EB EB 
Sample Date 04125194 04125194 04126194 04126194 04126194 04126194 04126194 04126194 
Inorganic Analvtes CRDL Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 
Aluminum 200 40.0 u 50.3 B 40.0 u 40.0 u 41.4 B 46.3 B 40.0 u 40.0 u 
Antimony 60 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 
Arsenic . 10 3.6 BJ 2.9 B 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
Barium 200 10.9 B 10.8 B 22.9 B 24.4 B 2.0 u 2.0 u 2.0 u 2.0 u 
Beryllium 5 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
Cadmium 5 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
Calcium 5000 30300 31700 40200 37600 99.3 u 62.8 u 115 u 78.2 u 
Chromium 10 10.0 u 10.0 u 10.4 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 
Cobalt 50 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 
Copper 25 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 
Iron 100 59.9 u 11.8 u 24.0 u 10.0 u 25.3 u 16.5 u 10.5 u 10.0 u 
Lead 3 2.0 UJ 2.0 UJ 2.8 BJ 2.0 UJ 3.6 J 2.0 UJ 2.0 UJ 2.0 u 
Magnesium 5000 8790 9190 9860 9220 30.0 u 30.0 u 30.0 u 30.0 u 
Manganese 15 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
Mercury 0.2 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 
Nickel 40 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u 
Potassium 5000 4030 B 4700 B 3140 B 3170 B 1000 u 1000 u 1000 u 1000 u 
Selenium 5 2.0 u 2.0 u 2.0 u 2.0 u 2.0 UJ 2.0 u 2.0 UJ 2.0 u 
Silver 10 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
Sodium 5000 17400 18100 7870 7240 155 u 242 u 182 u 140 u 
Thallium 10 2:0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
Vanadium 50 10.0 u 12.3 B 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 
Zinc 20 48.2 5.0 u 5.0 u 5.0 u 5.0 u 6.1 B 5.0 u 5.0 u 
Cyanide 10 NA NIA NA NIA NA NI} N.A NI} 

FIL = Filtered, NA = Not Analyzed, NIA = Not Applicable, EB = Equipment Blank 
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96i3501~ ~ NGHO~SE/HANFORD 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

I 
I 
1 · 
I B0BP28 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039 I 

•--------
Lab Code: SKINER Case No.: N4-04-112SAS No.: S0G No.: B0BP28 

Lab Sample ID: 05023-0lS 

Date Received: 05/03/94 

Matrix (soil/water): WATER 

Level (low/med): 

% Solids: 

LOW 

0.0 

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

I I I 
I I I 

CAS No. Analyte :concentration c: Q H I 
I 

I I I _, _, 
7429-90-5 Aluminum 20.9 u p 
7440-36-0 Antimony 14.7 u p 
7440-38-2 Arsenic 2.8 8 p 
7440-39-3 Barium 14.4 8 p 
7440-41-7 Beryllium 0.40 u p 
7440-43-9 Cadmium 1.1 ,u p 
7440-70-2 Calcium 35000 

~ 
p 

1,\ ..... ):. 7440-47-3 Chromium 2.8 p ,u. - c~\. 
7440-48-4 'Cobalt 2.1 u p 
7440-50-8 Copper 3.6 u p 
7439-89-6 Iron 1.20 p 
7439-92-J. Lead 2.0 8 p 

7439-95-4 Magnesium l.2700 
. 
p 

7439-96-5 Manganese 3.3 8 p 

7439-97-6 Mercury 0.20 u AV 
7440-02-0 Nickel 6.5 u p 
7440-09-7 Potassium 4360 8 p 
7782-49-2 Selenium 2.1 u p 
7440-22-4 Silver 3.6 u p 
7440-23-5 Sodium 1.1200 :P 
7440-28-0 Thallium 2.2 u :P 
7440-62-2 Vanadium 23.6 B :P 
7440-66-6 Zinc 7.1 u :P 

Cyanide :NR 
I 

-----•--
Color Before: COLORLESS Clarity Before: CLEAR Texture: · 

Color After: COLORLESS Clarity After: CLEAR Artifacts:M(: 

Comments: --7- 1\· ~ 

002-

UO(~~7I - IN ILM02.l. 



96~3501.0745 
WESTINGHOUSE/HANFORD 

.1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

BOBP29 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039 

Lab Code: SKINER Case No.: N4-04-.112SAS No.: SDG No.: BOBP29 

Lab Sample ID: 05024-0.lS 

Date Received: 05/03/94 

Matrix (soil/water): WATER 

Level (low/med): 

% Solids: 

LOW 

0.0 

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

Color Before: 

Color After: 

Comments: 

I 
I 

:cAS No. 
I 
I 

:7429-90-5 
:7440-36-0 
:7440-38-2 
:7440-39-3 
.: 7440-4.1-7 
:· 7 440-43-9 
:7440-70-2 
:7440-47-3 
:7440-48-4 
:7440-50-8 
:7439-89-6 
:7439-92-1 
:7439-95-4 
:7439-96-5 
:7439-97-6 
:7440-02-0 
:7440-09-7 
:7782-49-2 
:7440-22-4 
:7440-23-5 
:7440-28-0 
:7440-62-2 
:7440-66-6 

COLORLESS 

COLORLESS 

I I I I 
I I I I 
I Analyte :concentration:c: I 
I I I ·--- ,_, 
:Aluminum 20.9 :u: 
:Antimony 14.7 :u: 
:Arsenic 2.6 :s: 
Barium .15.0 :B: 
Beryllium o.4o:u: 
Cadmium 1 . .1 :u• 
Calcium 36000 I 

I 

Chromium 2.5 u 
Cobalt 2 . .1 u 
Copper 3.6 u 
Iron 9.9 u 
Lead .1.6 B 
Magnesium 13200 
Manganese 0.90 u 
Mercury 0.20 u 
Nickel 6.5 u 
Potassium 4520 :z-: 
Selenium 2.1 : Id' 
Silver 3.6 :u 
Sodium .11700 I 

I 

Thallium 2.2 :u 
Vanadium 23.9 :s 

,Zinc 7 - .1 :u 
:cY'.anide I 

I 
I ,_ 

Clarity Before: CLEAR 

Clarity After: CLEAR 

I I 
I I 

Q · :H : 
I I ____ ,_, 

JZ 

:P : 
:P : 
:P : 
'P 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
AV 
p 

P SJ'" 
P v~ 
p 
p 
p 
p 
p 
NR 

Texture: 

Artifacts: 
~ -

r.)_~ \2-:"~ ___________________ -r0t_· ---002· 

----------------------Ll.OLW-4& 
FORM I - IN ILM02. l 



96 ~ 350 I. 07Ll6 
... 

. . u .s. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOBNX2 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU . Case No.: W0363 SAS No.: SDG No.: W0031 
Matrix (soil/water): WATER Lab Sample ID: AA65l6 -
Level (low/med) : LOW Date Received: 04/15/94 
% Solids: o:O -

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

CAS No. Analyte Concentration C Q M 

7429-90-5 AlUIIU.num 67.3 $ p u 
7440-36-0 Antimony- so.a u p 
7440-38-2 Arsenic - 2.4 B F-
7440-39-3 Barium 53.1 -B p 
7440-41-7 Berylllum 1.0 u p -
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calcium- 24900 p -
7440-47-3 Chromium 10.9 - p -
7440-48-4 Cobalt - 10.0 u p -
7440-50-8 Copper-- 10.0 u p -
7439-89-o J:ron -- 42.8 B p -
7439-92-1 Lead 2. o. ~ _ji(_ F- \J'T 
7439-95-4 Magnesium 8460 p-

•. 7439-96-5 Manganese 14.2 B p 
7439-97-o Mercury 0.20 u cv 
7440-02-0 Nickel - 20.0 u p 
7440-09-7 Potassium 4780 B p 
7782-49-2 Selenium 2.0 -u F 
7440-22-4 Silver - 5.0 u p 
7440-23-5 Sodium-- 12100 -p 
7440-28-0 Thalli~ 2.0 ~ _J._ F- VJ"' 
7440-62-2 Vanadium- 30.3 B p-

7440-66-o Zinc - 11.8 B p -
- -
- -
- -
- -- -
- -- -
- -
-- -
- -

·color Before: COLORLESS Clarity Before: CLEAR Texture: N/A_ 
Color After: COLORLESS Clarity After: CLEAR Artifacts: -
Comments: iZ-s ~ ' . 

l-1111./f ~ ~ ., ' 

FORM I - IN 
ILM02.l 

~ 

-6 l: o () o ot/J C 
'/4/ 'iy 

(J0004~ 
: - ·-



961350 I ••?LI? 

· · U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBNX3 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
L-ab Code: ITSTU C_a_s_e---=-=N,....o-.-:""'""""w=o363 SAS No.: --.--.,,,.- SDG. No.: W003l 
Matrix (soil/water): WATER Lab Sample m: AA6518 
Level (low/med): LOW Date Received: 04/15/94 
% Solids: o-:-0 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 52.S .,, 
Antimony- so.a u 
Arsenic - 2.1 B 
Barium 62.7 B 
Beryll.Iuiii 1.0 u 
Cadmium s.o u 
Calcium- 27300 
Chromium""- 10.0 u 
Cobalt 10.0 u 
Copper 10.0 u 
Iron 17.3 B 
Lead 2.0 
Magnesium 9730 
Manganese 19.4 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiuiii 5360 
Selenium 2.0 u 
Silver 5.0 u 
Sodium-- 13400 
Thalli~ 2.0 B 
Vanadium- 36.3 B 
Zinc 9.1 B 

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

() 0 ( \ 'J ~ ·' ' ,' ' ~!· \ _ _, 

Q 

_jiifi_ 

M 

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

\J'J"'" F-
p -p 
cv 
p -p 
F-
p 
p 
F-
p -p 

Texture: N/A __ 
Artifacts: 

ILM0 2.1 
~ '/< f~y 



961350 I. 07~18 
.. . 

· U.S. EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

BOBNX6 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

--r.ab Code: ITSTU Case No.: WO363 SAS No.: SDG No.: W0031 
Matrix {soil/water) : WATER Lab Sample ID : AA6510 -
Level {low/med}: LOW Date Received: 04/15/94 
% Solids: o:O -

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 518 - p 
7440-36-0 Antimony- 50.0 u p -
7440-38-2 Arsenic - 2.0 u F -
7440-39-3 Barium 32.3 B p 

I 7440-41-7 Berylliwii 1.0 u p -
7440-43-9 Cadmium s.o u p -
7440-70-2 Calcium- 54000 p -
7440-47-3 Chromium 358 - p -
7440-48-4 Cobalt - 10.0 u p -
7440-50-8 Copper 10.0 u p -
7439-89-6 1130 p -:Cron 
7439-92-1 Lead 2. o. .ff _jilf_ F- u:r 
7439-95-4 Magnesium 871.0 p-

7439-96-5 Manganese 26.l. p 
7439-97-6 Mercury 0.20 u cv 
7440-02-0 Nickel - 122 p 
7440-09-7 Potassiwii 1920 B p -
7782-49-2 Selenium 2.9 B F-
7440-22-4 Silver - s.o u p 
7440-23-5 Sodium-- l.1000 p -
7440-28-0 Thalli~ 2.0 u F -
7440-62-2 Vanadium- 10.0 u p -
7440-66-6 Zinc - l.2.9 -B p -- -- -- -

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

Color Before: COLORLESS Clarity Before: CLEAR Textu re: N/A_ 
Color After : COLORLESS Clarity After: CLEAR- Artifacts: -
Comments: ~~~ 

~\~t,L\ 

FORM I - IN 
ILW0 2. l. 

000051 
'14 ~ 'f 

-- -



96i3501.07~9 
. U. S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBNX7 
Lab Name: ITAS KNOXVILLE Contract: RANFORD/WE 
Lab Code : IT STU c·_a_s_e""""""'N,_o-.-:--W---03 6 3 SAS No. : --,.------ SDG . No. : WOO 31 
Matrix (soil/water): WATER Lab Sample ID: AA6512 
Level (low/med): LOW Date Received: 04/15/94 
% Solids: o:O 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 139 ? Antimony- 50.0 
Arsenic - 2.0 u 
Barium 38.6 B 
Beryllium 1.0 u 
Cadmium 5.0 u 
Calcium- 64100 
Chromium 64.8 
Cobalt 10.0 u 
Copper-- 10.0 u 
Iron -- 174 
Lead 2.0 
Magnesium 10500 
Manganese 4.3 B 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassium 2330 B 
s .elenium 2.0 u 
Silver 5.0 u 
Sodium-- 13200 
Thalli~ 2.0 u 
Vanadium- 10.0 u 
Zinc 10.1 B 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q 

_jm_ 

_)f__ 

M 

p \A -p -F 
p -p -p -p -p -p -p -p 
F - UJ 
p 
p 
cv 
p -p 
F-
p-
p -F 
p -p 

Texture: N/A __ 
Artifacts: 

------------------------~h'1 

FORM I - IN 

000052 



961350 L 0750 
· JJ. S . EPA - CLP 

1 
EPA SAMPLE NO. 

INORGANIC ANALYSES DATA SHEET 

I BOBNX8 

Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE -r-,ab Code: ITSTU C_a_s_e ___ N_o ___ :_W---O383 SAS No.: ___ SDG No.: W0031 
Matrix (soil/water) : WATER Lab sample ID: AA6808 
Level (low/med) : LOW Date Received: 04/16/94 

% Solids: o:O 
Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C Q M 

Aluminum 40.0 u p 

Antimony- 50.0 u p --
Arsenic - 2.0 u F_ 

Barium 38.6 B p 

Beryllium 1.0 u p -
Cadmium 5.0 u p -
Calcium- 53600 p -
Chromi~ 11.1 - p -

Cobalt - 10.0 u p -
Copper 10.0 p -u 

59.3 p -
I:ron B 

Lead 4.0 ~ 7_ F -
Magnesium 7290 

p-

u -
Manganese 2.0 p 

Mercury 0.20 u cv 
Nickel - 20.0 u p 

2590 p -B Potassium 
Selenium 2.0 u __Jr_ F-

p 
Silver 5.0 u 
Sodium- 15200 
Thalli~ 2.0 -u 
vanadium- 10 .o u 
Zinc - 6.9 B 

-
---
-
---
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

( ' , .. ' ·, 
C ' • ' · - I ) 

-p 
F-
p -p -----------
-
-
Texture: N/A_ 
Artifacts: 

ILM02. l 
~ 

<.II l 'I '-1 



961350 L075 I 
u.•s. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBNX9 
Lab Name: ITAS KNOXVILLE,--~-.....,,.,= Contract: HANFORD/WE 
Lab Code: ITSTU Case No.: W0383 SAS No.:....,...----,- SDG No.: W0031 
Matrix (soil/water): WATER tab Sample ID: AA6810 
Level (low/med) : LOW Date Received: ·04/16/94 
% Solids: _o:O 

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

CAS No. 

7429-90-
7440-36-
7440-38-
7440-39-
7440-41-
7440-43-
7440-70-
7440-47-
7440-48-
7440-50-
7439-89-
7439-92-
7439-95-
7439-96-
7439-97-
7440-02- , 
7440-09-' 
7782-49-: 
7440-22-· 
7440-23-! 
7440-28-1 
7440-62-: 
7440-66-1 

----

5 
0 
2 
3 
7 
9 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

AlUJIU.num 40.0 u 
Antimony- 50.0 u 
Arsenic - 2.0 u 
Barium 29.3 B 
Beryl.J.ium 1.0· u 
Cadmium 5.0 1J Calcium- 39200 
Chromium 10.0 u 
Cobalt 10.0 u 
Copper-- 10.0 u 
Iron -- 11.0 B 
Lead 2.0 u 
Magnesium 5260 
Manganese 2·.o u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiuiii 1860 B 
Selenium 2.2 B· 
Silver 5.0 u 
Sodium-- 11300 
Thalliuin 2.0 u 
Vanadium- 10.0 u 
Zinc 5.0 u 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p -p 
F-
p -p 
p-

J._ p=1r 
p 
p -p 
p-
F-
p -p 
cv 
p -p -F 
p 
p 
F-
p 
p 

Texture: N/A 
Artifacts: --

DISSOLVED. ------------------------~¢ .. L_ 

I ""' 

QQ(; 0;.;; 1,FORM I - IN 
ILM02.l 

~ '-\ I \ ,~ 



9613501.0752 
. . 

u. s. EPA - CLP .. 
l EPA SAMPLE NO. 

INORGANIC ANALYSES DATA SHEET 

BOBNYl 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU Case No.: W0363 SAS No.: SDG No.: W0031 

-Matrix (soil/water} : Lab Sample ID: AA6515 -WATER 
Level (low/med) : LOW Date Received: 04/15/94 
% Solids: o-:O -

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

CAS No. Analyte Concentration C Q M 

7429-90-5 AlWIUnum 214 7- p ~ 
7440 -36-0 Antimony- so.o u p 
7440-38-2 Arsenic - 2.0 u F -
7440-39-3 Barium 27.0 B p -
7440-41-7 Beryl.l.ium 1.0 -u p 
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calcium- 47200 p -
7440-47-3 Chromium:- 40.6 - p -
7440-48-4 Cob alt - l.0.0 u p -
7440-50-8 Copper 10.0 u p -
7439-89-6 Iron 38.2 B p -
7439-92-1 Lead 2.0 ~ -::::r:- F- u-::r 
7439- 95-4 Magnesium 7050 p-

7439-96-5 Manganese 2.0 B p-

7439-97-6 Mercury 0.20 u cv 
7440-02-0 Nickel - 20.0 u p 
7440-09-7 Potassiuiii 1650 B p -, 
7782-49-2 Selenium 2.0 u _y_ F-
7440-22-4 Silver - s.o u p 
7440-23-5 Sodium-- 9060 p -
7440-28-0 Thalli~ 2.0 u F -
7440-62-2 Vanadium- 10.0 u p 
7440-66-6 Zinc - 13.3 -B p -- -

- -- -
- -
- -
- -
- -
- -
- -
- · -

Color Before: COLORLESS Clarity Before: CLEAR Texture: N/A_ 
·color After: COLORLESS Clarity After: CLEAR - Artifacts: -
Comments: v...~~ . 

(_.\,u\ ~l, 
\\ I 

FORM I - IN . 

ILM02 .l 
? 

·000055 



961350 L 0753 
· . U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBNYO 
Lab Name: ITAS KNOXVILLE Contract: HANFORD /WE 
:t;ab Code: ITSTU C_a_s_e--=,:N,-o-.-:----W~0363 SAS No.: ---.---,,,- SDG No.: W0031 
Matrix (soil/water): WATER Lab Sample m: AA6513 
Level (low/med): LOW Date Received: 04/15/94 
% Solids: o:-0 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS· 

Comments: 

Analyte Concentration C 

Aluminum 86.7 ~ 
Antimony- so.a u 
Arsenic - 2.0 u 
Barium - 31.8 B 
Berylliuiii 1.0 u 
Cadmium s.o u 
Calcium- S5800 
Chromi~ 46.6 -
Cobalt - 10.0 u 
Copper-- 10.0 u 
:Cron -- 61.2 B 
Lead S.1 L 
Magnesium 8320 
Manganese 2.2 B 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiuiii 12S0 B 
Selenium 2.0 u 
Silver - s.o u 
Sodium-- 1.0800 
Thalliwn 2.0 u 
Vanadium- 10.0 u 
Zinc - 10.5 B 

---
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

000056 

Q 

_WR_ 

~ J_ 

M 

p -p 
F-
p 
p -p -p -p -p -p 
p 
F - u:r -p -p 
cv 
p -p 
F-
p -p 
F-
p 
p 

----
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 

ILM02.l 
.;, ,1~1 

9 Cf 



9613501.075q 

U.S. EPA - CLP 

l 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

0000216 

EPA SAMPLE NO. 

Lab Code: ITSTU c·_a_s_e_N_o ___ :_W_0420 SAS No.: ___ SDG No.: W00 31 
Matrix {soil/water): WATER Lab Sample ID: AA7324 
Level {low/med}: LOW Date Received : 04/22/9 4 
% Solids: 0-:-0 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

A1uminum 40.0 u 
Antimony- 50.0 u 
Arsenic - 2.0 ~ 
Barium 11.0 B 
Berylliwii 1.0 u 
Cadmium 5.0 u 
Calcium- 27100 
Chromi~ 13 .0 -
Cobalt - 10.0 u 
Copper-- 10.0 u 
Iron -- 76.4 B 
Lead 3.0 -~ 
Magnesium 7530 
Manganese 2.5 B 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiwii 5390 
Selenium 2.0 u 
Silver - 5.0 u 
Sodium-- 11900 

· Thalli~ 2.0 u 
Vanadium- 17.2 B 
Zinc - 22.8 -

-
-
-
-
-
-
---
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q · 

_ji__ 

_,,._ 

M 

p -p -F -p -p -p -p -p -p -p 
p 
F- J 
p -p 
cv 
p -p 
F-
p-
p -F 
p 
p -
-
-
-
-----
-
-
Texture : N/A __ 
Artifac ts: 



961350 I. 0755 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

0000217 

EPA SAMPLE NO. 

BOBP15 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU C'_a_s_e---:-::Nc-o-.-:---,,-,:W=o420 SAS No.: ~-- SDG No.: W0031 
Matrix (soil/water): WATER Lab Sample ID: AA7326 
Level (low/med): LOW Date Received: 04/22/94 
% Solids: 0~ 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Analyte Concentration C 

AlUIIU.num 40.0 u 
Antimony- 50.0 u 
Arsenic - 2.1 
Barium 15.0 
Berylliuiii 1.0 
Cadmium 5.0 
Calcium- 34600 
Chromiu.m'""" 17.1 
Cobalt 10.0 u 
Copper-- 10.0 u 
:rron -- 10.1 B 
Lead 3.6 
Magnesium 9630 
Manganese 2.2 ii 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassium 6150 
Selenium 2.0 u 
Silver s.o u 
Sodium-- 15400 
Thalli~ 2.0 u 
Vanadium- 19.7 B 
Zinc 35.1 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
-p 

F - SJ 
p -p -p 
p- J 
p -p -p -p 
F-
p 
p 
cv 
p -p 
F-
p -p 
F-
p -p 

Texture: N/ A _ _ 
Artifacts: 

Comments: ~S DISSOLVED ____________________________ i:..._~~....---.+ 

~d\°''\ 

() (} 0 q~Jii I _ IN 

ILM02.1 
S? r./"-J. 

' 'I 



9613501*0756 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

0000218 

EPA SAMPLE NO. 

BOBP16 
Lab Name: ITAS KNOXVILLE Cont~act: RANFORD/WE 
Lab Code: ITSTU C_a_s_e_,,..,,N,....o-.-:.....,..,W-0420 SAS No.: ____ .....,.., SDG No.: W0031 
Matrix (soil/water}: WATER Lab Sample m: AA7330 
Level (low/med): LOW Date Received: 04/22/94 
% Solids: o:-0 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLOLRESS 

Comments: 

Analyte Concentration C 

AlUinJ.num 40.0 u 
Antimony- 50.0 u 
Arsenic - 2.1 
Barium 59.0 B 
Beryl.l.Iuiii 1.0 u 
Cadmium s.o u 
Cal.cium- 31300 
Chrom.i'l.l.Dl 10.0 u 
Cobal.t 10.0 u 
Copper 10.0 u 
J:ron 21.6 B 
Lead 2.0 
Magnesium 9710 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiwii 6020 
Sel.enium 2.0 u 
Silver 5.1 B 
Sodium.....,..,_ 14900 
ThalliUDl 2.0 u 
Vanadium- 25.2 B 
Zinc 52.1 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q 

__;r__ 

M 

p -p 
F - e,-s 
p 
p -p -p -p -p -p -p 
F- v-;r 
p-
p-

cv 
p 
p-
~ F-

p -p -F 
p 
p 

Texture: N/A __ 
Artifacts: 



9613501.0757 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

0000219 

EPA SAMPLE NO. 

BOBP17 

Lab Code: ITSTU C_a_s_e ___ N_o ___ :_W-0420 SAS No.: ______ SDG No.: W0031 
Matrix (soil/water): WATER Lab Sample m: AA7332 
Level (low/med): LOW Date Received: 04/22/94 
% Solids: 0:0 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Analyte Concentration C Q 

Aluminum 40.0 u 
Antimony- 50.0 u_ 
Arsenic - 2.0 ~ 
Barium 55.6 B 
Beryll'Ium 1.0 u 
Cadmium 5.0 u 
Calcium- 29500 .c 
Chromium 10.0 u 
Cobalt - l.0.0 u 
Copper 10.0 u 
:Cron 10.0 u 
Lead 2.3 B 
Magnesium 9280 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassium 5140 V-
Selenium 2.0 u 
Silver - 5.0 u 
Sodium-- 14000 
Thalliuiii""" 2.0 u 
Vanadium- 21.6 B 
Zinc - 5.0 u 

-
-
---
---
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR= 

~ 

J_ 

M 

p -p 
F-
p-
p -p 
p-
p-
p -p -p 
F-
p -p 
cv 
p -p 
F-
p-
p 
F-
p 
p ----
-
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 

Comments: ~....,~ DISSOLVED __________________________ _r_._~_~~.,-r--

~~J i'f 
) ,·, , \ --. . . 

" ' .i J '\. , t .:: {. } 
FORM I - IN 



----. -

9613501.0758 
' ' 

.. U.S. EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

BOBNZ2 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

-~~r~~d(~ofi7:ter}: WAi-:R_s_e_N=-o-.-=-w=o=306 SAS No.: L-ab.-""'s_amp_ le s~: N~~8;~03l._ 

Level (low/med) : LOW Date Received : 04/19/94 
% Solids: o-:0 

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

CAS No. Analyte Concentration C Q 

7429-90-5 Aluminum 140 I? 7440-36-0 Antimony- so.a 
7440-38-2 Arsenic - 2.0 B 
7440-39-3 Barium 79.0 B 
7440-41-7 Berylliuiii 2.0 B 
7440-43-9 Cadmium 5.0 u 
7440-70-2 Calcium- 49100 
7440-47-3 Chromi~ 27.4 -
7440-48-4 Cobalt - 16 . ·6 ii 
7440-50-8 Copper-- 10.0 u 
7439-89-6 Iron -- 79.4 B 
7439-92-1 Lead 2.0 II' _JIN'_ 
7439-95-4 Magnesium 7640 
7439-96-5 Manganese 13.4 ii 
7439-97-6 Mercury 0.20 u 
7440-02-0 Nickel - 22.0 B 
7440-09-7 Potasslum 4570 B 
7782-49-2 Selenium 2.2 B 
7440-22-4 Silver - 5.0 u 
7440-23-5 Sodium-- 10800 
7440-28-0 Thalliwil 2.0 ti 
7440-62-2 Vanadium- 18.5 B 
7440-66-6 Zinc - 23.8 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Comments: 

ooco61 
FORM I - IN 

M 

p u -p -F 
p -p -p -p -p -p -p -p 
F - VJ"" 
p -p 
cv 
p -p 
F-
p -p 
F-
p -p --
-
-
-
-
-
-
-
-
-
Texture: · N/A __ 
Artifacts: 



961350 L 0759 

-U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

EPA SAMPLE NO . 

BOBNZ3 

·- Lab Code: ITSTU C'_a_s_e--:-:N,-o-.-:-.,,.,,w=o386 SAS No.: ----=- SDG_ No.: W003 l 
Matrix (soil/water): WATER Lab Sample m: AA7103 
Level (low/med) : LOW Date Received : 04/19/94 
% Solids: o:O 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 
DISSOLVED 

Analyte Concentration C 

Aluminum 80.8 
Antimony- 50.0 u 
Arsenic - 2.5 B 
Barium 31.6 B 
Beryllium 1.0 u 
Cadmium 5.0 u 
Calcium- 52300 
Chromi~ 15.1 -
Cobalt 10.0 
Copper-- 10.0 
J:ron -- 20.7 
Lead 2.0 
Magnesium 8080 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potass'Iwii 4870 B 
Selenium 2.6 B 
Silver 5.0 
Sodium-- 11900 
Thalliuiii""" 2.0 u 
Vanadium- 10.0 u 
Zinc 10.6 JI 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q 

_,: __ 

M 

p u 
p -F 
p -p -p 
p - j -p 
p -p -p 
F- v:r 
p -p 
cv 
p 
p 
F-
p u:r -p 
F-
p -p u 

Texture: N/A __ 
Artifacts: 

--------------------------- ---"----"""-,--~ 
•~~ ... 1\ I ' , .'\.,> ' • 

FORM I - IN 
ILM0 2,.l 

,r ~1.2/ ,~ 



961350 L.0760 
. . . .. ·u.s. EPA - CLP . . .. 

1 
J:NORGANJ:C ANALYSES DATA SHEET 

EPA SAMPLE Ne 

BOBP:25 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

- : -Lab Code: IT STU C'-=-a_s_e--:-:N:-o-.-:~w=o42 0 SAS No. : ----:- · SDG No. : WOO: 
Matrix (soil/water) : WATER Lab Sample ID: AA7329 
Level (low/med): LOW Date Received: 04/22/9 ~ 
% Solids: o:-0 

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

CAS No. 

742S-90-S 
7440-36'-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-o 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-o 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-02-2 
7440-06-0 

Color Before: COLORLESS 
Color After: COLORLESS 

Analyte Concentration C Q M 

Al.uminum 40.0 U · p -Antilllcny- so.o u p -Arsenic_ 2.0 ~ F 
Barium l.7.S B p 
Beryl.J.Ium p -1.0 tJ' -Cadmium 5.0 u p 
Calcium- 26500 I~ ~·~ p-

Chrom.iUDL 10.0 tJ' p-

Cobalt - 10.0 u 
Copper- 10.0 u 
:Cron - 13 .:z B 
Lead 2.0 tJ' 
Magnesium 7030 
Manganese 2.0 tJ' 
Mercury o.:zo u 
Nickel - 20.0 u 
Potassium 4830 1-e' 
Sel.enium 2.0 u 
Si1ver s.o u 
Soclium - 10600 
'l"ha.l.liiiul 2.0 11 
Vanaclium_ 11.s B 
Zinc 18.1 B 

------- ----
C1ar:f.ty Before: CLEAR 
Clarity After: CLEAR-

p -p -p -p 
p -p 
cv 

-

p -p u p-
p -p 

E p-
p-
p-

. . ----------
Texture: H/A_ 
Artifacts: 

Comments: .<,/~ DISSOLVED __________________________ ~.._----~~,-•Jii 



96 I 350 L076 I 
••• t. 

· · · ·tr. S. EPA - CLP · 

l. EPA SAMPLE NO. 
DlORGANJ:C ANALYSES DATA SHEET 

BOBNZS 
Lab Name: ITAS KNOXVJ:LLE Contract: HANFORD/WE 

- L,ab Code: ITS TU C'~a"""s-e--=-=N,...o-.-=-w""'"o3 8 6 SAS No. : --~- SDG No. : WOO 3 l 
Matrix (soil/water): WATER Lah Sample ID: AA710S 
Level (low/med): LOW Date Received: 04/19/94 
% Solids: _0:0 

Concentration Onita (ug/L or mg/kg dry weight): trG/L_ 

CAS No. 

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

Color Before: COLORLESS 
Color After: . COLORLESS 

Analyte Concentration C 

Al.wzu.num 82 • .9 jj 
Antimony- 50.0 tr 
Arsenic - 2.0 tr 
Barium 21.s B 
Beryllium l..O tr 
Cadmium s.o tr 
Calcium- 34100 
Chromium 13. 6 -
Cobalt l.0.0 tr 
Copper- l.0.0 tr 
I:ron - 23 • .9 ~ Lead 2.0 
Magnesium 6260 

. Manganese 2.0 tr 
Mercury 0.20 tr 
Nickel. - 20.0 tr 
Potassium 4500 B 
Selenium_ 2.0 tr 
Silver s.o u 
Sodium- 8990 
Tha.lliiiiil 2.0 u 
Vanadium- 10.0 u 
Zinc 75.3 --------

--
Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p u 
- p= 

F 
p -p -

~:__ 
p 
p-
p- :5 
p-
p 

-:::f---: 
p-~ F- u p-
p-

cv 
p 
p 

t 

F: }f -- p -p 
F-
p 
p -----------

·Texture: N/A_ 
Artifacts: 

Comments: · /0__.~r-' DISSOLVED _________________________ ,~ "~~'77~~=.-r-r-7' 

r;,-a,1· 9j 

FORM :t - :tN 



96 ~350 L0762 

. . . ·u.s. EPA - CLP 

l. EPA SAMPLE NO . 
nmRG.ANrC ANALYSES DATA SHEET 

I~ S o : 
Lab Name: ITAS KNOXVILLE Contract: RANFORD/WE £.r '3 l 

Lab Code: ITSTU c·_a_s_e_,.,,N,....o-.-:-w--0386 SAS No.: _ __,,,,_ SDG No.: W00 31 
Matrix (soil/water) : WATER Lah Sample m: AA7l06 
Level (low/med): LOW Date Received: 04/19 /94 
% Solids: 0:0 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C Q M 

AlUllll.num ao. o ___ P ll 
Antimony- -----so.o U ___ P-
Arsenic - 2.s B ___ F-
Barium - 19.4 B ___ P-
Berylliiim l..0 B ___ P-
Cadmium 5 .• 0 U 

I 
P-

Calcium- 29400 {. J_ P= 
Chromium 1.1.s ___ P 
Cobalt - l.0.0 U ___ P-
Copper- l.0.0 U ___ P-
Iron - 27.3 B _,..._._ P-
Lead 2.3 1 _jl_ F- u;J" 
Magnesium 5440 ___ P 
Manganese 2.1 B ___ P-
Mercury O. 20 U ___ CV 
Nickel - 20.0 U ___ P 
Potassiiim 3670 B ___ P-
Selenium 2. 0 tJ _,. __ F= 
Silver - 5.0 tJ ___ P 
Sodium- 8110 ___ P-
Thallium 2.0 B ___ F-
Vanadium- 10.0 U ___ P-
Zinc l.3. 6 B ___ P-

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

Clarity Before: CLEAR 
Clarity After: CLEAR-

Text ure: N/A_ 
Artifacts: 

DISSOLVED __________________________ ____ _ 



9613501.0763 
. . · ·tJ.S. EPA - CLP 

1 
ZNORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

liO '*r1 ' 
J36R.~D~l1'1'tfl'~2,..2,--

Lab Name: I:TAS KNOXVILLE Contract: RANFORD/WE B081'~d' 
-Lab Code: I:TSTU c·_a_s_e_.,,.,,N,...o-.-:----W--0386 SAS No.: -.--.,,,---- SDG No.: W0031 
Matrix (soil/water) : WATER Lah Sample ID: AA7l.Ol. 
Level (low/med): LOW Date Received: 04/l.9/94 
% Solids: 0:0 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Al.uminum 73.8 -p 
Antimony- 50.0 u 
Arsenic - 2.0 u 
Barium. 23 .a B 
Beryl1Iuiii 1.0 u 
Cadmium s.o u 
Calcium- 36600 
Chromium -14.1 
Cobalt - 10.0 u 
Copper-- 10.0 u 
:Cron - 33.1 ~ Lead 2.0 
Magnesium. 6740 

lJl Manganese 2.0 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiuiii 4390 B 
Se.lenium 2.0 u 
Si1ver - s.o u 
Sodium-- 9460 
Tha.lliwn 2.0 u 
Vanadium.- 10.0 u 
Zinc - 14.7 B 

-------
·---

Clarity Before: CLEAR 
Clarity After: CLEAR 

FORM I: - Dl 
0C006o· 

Q 

___jiff_ 

-::Ji_ 

M 

p 
-p -F 

p -p -p -p -p -p -p 
p-
F-
p--p 
cv 
p -p 
F-
p-
p -F 
p -p -----------
Texture: N/A_ 
Artifacts: 



96 ~ 350 I. 076l~ 
..• O'.S. EPA - CLP. · 

]. EPA SAMPLE NO 
mORGANJ:C ANALYSES DATA SliEJ:!T 

I BOBP19 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

- ---t;""ab Code: ITSTU Ca_s_e-=N,_o-.-:-w"""'o""'420 SAS No.: --,----:- SDG No.: W003 · 
Matrix (soil/water): WATER Lab Sample ID: AA73l6' . 
Level (low/med): LOW Date Received: 04/22/94 
% Solids: _o:0 

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

CAS No. 

742.9-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-o 
7439-92-l. 
7439-95-4 
7439-96-5 
7439-97-o 
7440-02-0 
7440-09-7 
77B2-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-06-0 

·color Before: COLORLESS 
Color After: . COLORLESS 

Analyte Concentration C 

Aluminum 40.0 U. 
Antimony- so.o u 
Arsenic - 2.4 B 
Barium l.1.1 B 
Beryllium 1.0 u 
Cadmium s.o u 
Calcium- 29900 ~ Chromium_ 10.0 
Cobal.t 10.0 u 
Copper- 10.0 u 
Iron - 56.7 B 
Lead 2.0 u 
Magnesl.um 7950 
Manganese 2.3 ii 
Mercury o.:zo u 
Nickel. - 20.0 u 
Potassium 5320 
Sel.enium 2.0 ti 
Silver s.o u 
Sodium- D:900 
'l'hallimm 2.0 ti 
Vanadium- 13.0 B 
Zinc 20 • .9 -----------

C1arity Se£cres CLEAR 
C1ar:i.ty After: CLEAR: 

Q M 

p -p 
p-
p -p 

r- p-
p-
p-
p 
p -p 

-:::;}I_ p-
p-
p-

cv 
p -p 
F-
p -p 
F 
p -p 

----------
· Textures N/A_ 
Artifactss 

Comments: M~ .
1 

.... 4LI DISSOLVED ________________________ ~..__:::,~ • .----u_l_ 

FOBM :t - Dl 

0CC·67 

:tLM02.1 

~ '/4./~y 



96i3501..0765 .... 
. . . ·a.s. EPA - CLP . 

l 
moRrnc ANALYSES DATA SHEET 

EPA- SAMPLE ?; 

BOBP24 
Lab Name: ITAS lCNOXV'J:LLE Contract: HANFORD/WE 
Lab Code: IT STU C_a_s_e_N_o_. -: -w-o-42 0 SAS No. : ___ SDG No. : WO C 
Mat:rix {soil/water): WATER Lab Sample m: AA73:Z7 
Level (low/med) : LOW Date Received: 04/2.2 /9 
% Solids: _0:0 

Concentration trnits (ug/L or mg/kg dry weight): tJG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-o 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-o 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-06-0 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C Q 

Aluminum 40.0 t1 . .. 

Antimony: so.a t1 
2.s I. Arsenic 

Barium - 16.l B 
Beryll.1.wn 1.0 u 
Cadmium 5.0 u 
Calciwn- 27000 
Chromitm 10.0 u 
Cobalt 10.0 u 
Copper- 10.0 t1 
Iron - 42.0 B 
Lead 2.0 ip 
Magnesium 7140 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 t1 
Potassium 4380 B 
Selenium_ 2.0 t1 
Silver 5.0 u 
Sodium- l.0700 
Thallium" 2.0 u 
Vanadium: 10.6 B 

20.4 Zinc -----------
Clar:f..ty Bafores CLEAR 
C1ar:f..ty After: CLEAR: 

PORM :t - m 
0()() 06t1 

_)f_ 

M 

p -p -p 
p -p -p -p -p -p -p -p 
p-
p- 1 
p 
cv 
p -p 
p-
p -p 
p-
p -p -----------
Texture: N/J.. 
Artifacts: 
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. .. ·u.s. EPA - CLP 

l. EPA SAMPLE NO. 
mORGANJ:C ANALYSES DATA SHEET 

BOBP18 
_ -Lab Name: l:TAS lCNO~LLE Contract: RANFORD/WE 

Lab Code: l:TSTU C_a_s_e~N:-o-.-:--.W..,.0.,,..420 SAS No.: _....,,,_ SDG No.: W003l 
Matrix (soil/water): WATER Lab Sample !IJ: AA7311 -
Level (low/med): LOW Date Received: 04/22/94 
t Solids: o:-0 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-o 

\ 
7439-92-1 
7439-95-4 
7439-96-5 

'\0'><!1' 7439-97-o 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-o 

Color . Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Anal.yte Concentration C 

Al.uminum 40.0 ij 
Antimony- so.a u 
Arsenic - 4.0 l! 
Barium 21.2 B 
Beryl1Iwii 1.0 u 
Cadmium s.o u 
Calcium- 34600 
Chromim1 10.0 -u 
Cobalt - 10.0 u 
Copper 10.0 u 
J:ron 71.l B 
Lead 2.0 I~ 
Magnesium 9170 
Manganese 2.8 B 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiwii 5760 
Selenium 2.0 u 
Silver 5.3 B 
Sodium- l.3700 
Thalliwn 2.0 u . 
Vanadium- l.6.1 B 
Zinc 6.9 B 

Clarity Before: CLEAR 
C1arity After: CLEAR-

FORM I - m 

Q M 

p -p 
F- J"" 
p -p -p -p -p -p -p 
p-

V\1 ~- F-
p-
p 
cv 
p -p 
F--p -p 
F-
p -p 

Texture: N/A_ 
· Artifacts: 

ILM02. : 
~ '/. 



9613501.0767 

· ·u.s. EPA - CLP 

1 EPA SAMPLE NO. 
mORGANJ:C ANALYSES DATA SHEET 

I BOBNZ4 
Lab Name: J:TAS KNOXVILLE Contract: HANFORD/WE 

- Lab Code: J:TSTU c·_a_s_e_,,N-=-o-.-: _W_0_3 8 6 SAS No. : ___ SDG No. : WOO 3 J. 
Matrix (soil/water): WATER Lab Sample J:D: AA7099 
Level (low/med): LOW Date Received: 04/19/94 
% Solids: _0:0 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C Q M 

AJ.uminum 84.3 'Ji • _ __.;._ PU 
Antimony- -----so.au --- p-
Arsenic - 2 .1 B ___ F-
Barium - 29.7 B·, ____ P-
Berylllum 1.0 tr ___ P-
Cadmium 5. 0 tr ___ P-
Calcium- 36700 ___ P-
Chromium 18. 4 ___ P-
cobai t 10.0 tr ___ P-
Copper-- 10.0 tr ___ P-
:rron._::: 46. 6 ___ P- U 
Lead 5.6 ~ -f".- F= \J:l" 
Magnesium 6770 ___ P 
Manganese 2.4 '2 ___ P: U 
Mercury 0.20 tr ___ C:V 
Nickel - 20.0 tr ___ P 
Potassiwii 4180 B P-
Selenium 2. O tr { F: 
Silver - 5.0 tr P 
Sodium-- 9660 ___ P-
Thalliwn 2.0 U ___ F-
Vanadium- 10.0 tr ___ P-
Zinc 1S.6 B ___ P-

----- ------- - ---
Clarity Before: CLEAR 
Clarity After: CLEAR-

m 

(JOOC70 

Texture: N/A_ 
·Artifacts: 

I 

I 

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



9611350 L0768 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I BOBNZO 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE ..,,.,,;.--,,-_,,_ ____ _ 
Lab Code: ITSTU C'_a_s_e~N~o-.-:-W-0437 SAS No.:.......---,,,- SDG No.: W0040 
Matrix (soil/water): WATER Lab Sample m: AA7557 
Level (low/med): LOW Date Received: 04/27/94 
% Solids: 0:0 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Al.uminum 45.0 B 
Antimony- 50.0 u 
Arsenic - 2.8 B 
Barium 22.7 B 
Berylliuiii l.O u 
Cadmium 5.0 u 
Calcium- 47500 
Chromium' 13. 8 
Cobalt 10.0 u 
Copper-- 10.0 u 
Iron -- 35.4 JI 
Lead 2.0 u 
Magnesium 7680 
Manganese 2.4 B 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiuiii 5950 ~ 
Selenium 3.0 
Silver 5.0 u 
Sodium-- 10400 
Thalliuin 2.0 
Vanadium- 10.0 
Zinc 14.6 

Clarity Before: CLEAR 
Clarity After: CLEAR-

OU0071 

Q 

=!-

M 

p -p -F 
p -p -p -p -p -p -p -p LL -F -p -p 
c:v 
p 
p-

U, 4.S F- e,j 
p-
p -F_ 
p -p u.. -

Texture: N/A __ 
Artifacts: 



96 11350 I .. 0769 
I I • I 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I BOBNZl 
_ -Lab Name: ITAS KNOXVILLE Contract: RANFORD/WE 
- Lab Code: ITSTU C-::-a--s-e"-=""N=-o-.-:.....,,.,w=o437 SAS No.: --.---:- SDG No.: W0040 

Matrix (soil/water): WATER Lah Sample ID: AA7567 
Level (low/med): LOW Date Received: 04/27/94 
% Solids: 0:0 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-o 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-06-0 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

AlUIIU.num 40.0 u 
Antimony- so.a tr 
Arsenic - 2.G B 
Barium 24.3 B 
Berylliwii 1.0 tr 
Cadmium s.o u 
Calcium- 50300 
Chromium 10.0 u 
Cobalt 10.0 u 
Copper- 10.0 u 
Iron -- 10.0 u 
Lead 2.0 u 
Magnesium 8180 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiwii 5530 
Selenium 2.6 
Silver s.o u 
Sodium- 11000 
'l'halliuin 2.0 u 
Vanadium- 10.0 u 
Zinc s.o u 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q 

~-

M 

p -p -p 
p -p -p -p -p -p -p -p 
F-
p -p 
cv 
p -p u. tzr -.J,..1/ • 
F /3:J" 
p-
p 
F-
p -p 

Texture: N/A_ 
Artifacts: 

DISS.OLVED. _______________________________ _ 

FORM ::C - m 

UU0072 
ILM02.l 

t 'hf '1f 

' 



96~3501~0770 
U.S. EPA - CLP 

l 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBNZ6 
Lab Name: ITAS KNOXVILLE Contract: RANFORD/WE 
Lab Code: ITSTU c·_a_s_e--=-=N~o-.-:_,,.,,w=o437 SAS No.:--.---::-- SDG No.: W0040 
Matrix (soil/water): WATER Lab Sample ID: AA7553 
Level (low/med): LOW Date Received: 04/27/94 
% Solids: 0:0 

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

CAS No. 

7429-90-5 
7440-35-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Anal.yte Concentration C 

Al.UIIU.num 40.0 u 
Antimony- 50.0 u 
Arsenic - 5.1 B 
Barium 32.l B 
Beryl.liuiii l.O u 
Cadmium 5.0 u 
Calcium- 52700 
Chromium 14.9 
Cobalt 10.0 u 
Copper-- 10.0 u 
:Cron -- 22.8 
Lead 2.0 u 
Magnesium 6730 

B Manganese 2.2 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiuiii 5710 
Selenium 3.7 
Silver 5.0 u 
Sodium- 11000 
Thalli~ 2.0 u 
Vanadium- 10.0 u 
Zinc s.o u 

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN _ ... , 
0 uuo,,.,j 

Q 

_f_ 

M 

p -p -F -p -p -p -p -p -p -p -p u. -F -p -p 
cv 
p -p u.. 12.s 
F - s:r •J,r/ ff 
p -p -F 
p -p 

T-exture: N/A_ 
Artifacts: 



96~3501ot0771 
t f I t 

U.S. EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I BOBNZ7 
--Lab Name: ITAS KNOXVILLE Contract: RANFORD/WE 

Lab Code: IT STU C'~a-s-e--=-=N.-o-.-:---w'""""o43 7 SAS No. : -.--.,,..- SDG No. : WOO 4 O 
Matrix {soil/water): WATER Lab Sample m: AA7563 
Level {low/med): LOW Date Received: 04/27/94 
% Solids: 0~ 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Al.U.JIU.num 40.0 u 
Antimony- 50.0 u 
Arsenic - 2.7 B 
Barium 28.2 B 
Berylliiiiii l.O u 
Cadmium s.o u 
Calcium- 47600 
Chromium l0.9 -
Cobalt - 10.0 u 
Copper-- 10.0 u 
:Cron - 10.0 u 
Lead 4.0 

6120 -Magnesl.um 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel. - 20.0 u 
Potassiuiii 4850 ~ Sel.enium 3.2 
Silver 5.0 u 
Sodium- 9960 
Thalliwn 2.0 u 
Vanadium- 10.0 u 
Zinc s.s J! 

-------- ---
Clarity Before: CLEAR 
Clarity After: CLEAR: 

Q 

-::::,_ 

M 

p -p -F 
p -p -p -p 
p -p -p -p 
F--p -p 
cv 
p -p u. 
F- h;:-
p-
p 
F-
p -p u_ 
-----
-----
Texture: N/A_ 
Artifacts: 

DISSOLVED. _________________________________ _ 

FORM I - m 
UtJUl '"' ILM02.l 

i &{,(~~ 



96 ~ 350 L. 0772 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE I BOBNZS 

~~rf~d(~ofi7~ter): WAi-~-:-e-=N,_o-.-:--=w=o437 SAS No.: L-ab.---=s-am-ple s~: N~;s:~040_ 

Level (low/med): LOW Date Received: 04/27/94 
% Solids: o:-0 

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

CAS No. Analyte Concentration C 

7429-90-5 Aluminum 40.0 u 
7440-36-0 Antimony- so.a u 
7440-38-2 Arsenic - 2.9 B 
7440-39-3 Barium 13 .1 B 
7440-41-7 Berylllum 1.0 u 
7440-43-9 Cadmium 5.0 u 
7440-70-2 Calcium- 30500 
7440-47-3 Chromium -18.8 
7440-48-4 Cobalt - 10.0 u 
7440-50-8 Copper-- 10.0 u 
7439-89-6 J:ron -- 25.4 f;r 
7439-92-l Lead 2.0 u 
7439-95-4 7850 Magnesium u 7439-96-5 Manganese 2.0 
7439-97-6 Mercury 0.20 u 
7440-02-0 Nickel - 20.0 u 
7440-09-7 Potassium 5840 
7782-49-2 Selenium 2.0 12 
7440-22-4 Silver - 5.0 u 
7440-23-5 Sodium-- 8510 
7440-28-0 Thalli~ 2.0 u 
7440-62-2 Vanadium- 12.5 B 
7440-66-6 Zinc - 5.0 u 

-
-
-
-
-
-

---------- ----- -------
Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

uuou·;·~ 

Q 

_JI_ 

M 

p -p -F -p -p -p -p -p -p -p -p - v... 
F -p -p 
cv 
p 
p- \J... 
F- U.J' p-
p -F -p -p -
-
-
-
-
-
-

Texture: N/A_ 
Artifacts: 

I 

' 

I 
I 



96 ~ 350 L 0773 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBNZ9 
- "'-Lab Name: ITAS KNOXVILLE Contract: RANFORD/WE 

Lab Code: ITSTU C_a_s_e-=N,_o-.-:-w-o437 SAS No.: ""'T'"---:- SDG . No.: W0040 
Matrix (soil/water): WATER Lab Sample ID: AA7565 
Level (low/med): LOW Date Received: 04/27/94 
% Solids: _0:0 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 40.0 u 
Antimony- so.a u 
Arsenic - 2.6 B 
Barium 13. 7 B 
Beryll"Ium 1.0 u 
Cadmium 5.0 u 
Calcium- 33300 
Chromium 16.0 -
Cobalt - 10.0 u 
Copper-- 10.2 B 
J:ron -- 14.1 ~ 
Lead 2.0 u 
Magnesium 8590 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassium 5930 L 
Selenium 2.6 B 
Silver - 5.0 u 
Sodium-- 9390 
Thalli~ 2.0 u 
Vanadium- 10.9 B 
Zinc - 6.0 $ 

----------
Clarity Before: CLEAR 
Clarity After: CLEAR= 

Q M 

p -p -F -p -p -p -p -p -p -p -p u. 
F= 
p -p 
cv 
p -p u. -F 
p -p 

F= p -p u. --------
---
Texture: N/A_ 
Artifacts: 

DISSOLVED. ______________________________ _ 

FORM I - IN 

ouoo7ti 



96 ·~ 350 I * 077Ll 
' ' ' 

. 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOBP04 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU Case No.: WO437 SAS No.: SDG No.: W0040 
Matrix (soil/water) : WATER Lab Sample ID: AA7551 -
Level (low/med): LOW Date Received: 04/27/94 
% Solids: o:O -

Concentration Units (ug/L or mg/kg dry weight): UG/L -
CAS No. Analyte Concentration C Q M 

7429-90-5 Al.uminum 40.0 u p 
7440-36-0 Antimony- so.a u p --7440-3 8 -2 Arsenic - 3.3 B F 
7440-39-3 Barium 12.0 B p -
7440-41-7 Berylliiim 1.0 u p --7440-43-9 Cadmium s.o u p 
7440-70-2 Calcium- 37700 -p -7440-47-3 Chromium 16.0 - p 
7440-48-4 Cobalt - 10.0 u p --7440-50-8 Copper-- 10.0 u p -7439-89-6 :rron -- 27.S l,B' p LL 

.. 7439-92-1 Lead 2.0 u F 
7439-95-4 -Magnesium 8790 p 

0 -7439-96-5 Manganese 2.0 p 
7439-97-6 Mercury 0.20 u cv 
7440-02-0 Nickel - 20.0 u p I 

7440-09-7 Potassium 5600 / p - u.. 
7782-49-2 Selenium 2.8 ii F 
7440-22-4 Silver - 5.0 u p 
7440-23-5 Sodium-- 9610 p -
7440-28-0 Thal.limn 2.0 0 F-
7440-62-2 Vanadium- 10.1 B p 
7440-66-6 Zinc - 5.7 l)1 p - u. -

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

Color Before: COLORLESS Clarity Before: CLEAR Texture: N/A_ 
Color After: COLORLESS Clarity After: CLEAR- Artifacts: -
Comments: ~ '\,·\""'"", 

FORM I - IN 

ouoo7..,l ILM02.l 
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96 ~ 350 L. 0775 
' ' ' 

U.S. EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOBP0S 
--Lab Name: ITAS KNOXVILLE Contract: RANFORD/WE 

Lab Code: ITSTU Case No.: WO437 SAS No.: SDG No.: W0040 
Matrix (soil/water): WATER Lah Sample ID: AA7559 -
Level (low/med): LOW Date Received: 04/27/94 
% Solids: o:O -

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 40.0 u p 
7440-36-0 Antimony- so.a u p -
7440-38-2 Arsenic - 3.1 B F -
7440-39-3 Barium l.2. 6 B p -
7440-41-7 Berylliwii l.0 u p -
7440-43-9 Cadmium s.o u p -
7440-70-2 Calcium- 42900 -p -7440-47-3 Chromium 15.3 p -
7440-48-4 Cobalt - 10.0 u p -
7440-50-8 Copper- 10.0 u p -
7439-89-o Iron 63.2 B p -
7439-92-l Lead 2.0 u F -
7439-95-4 Magnesium. 10100 p 

B -7439-96-5 Manganese 2.4 p 
7439-97-6 Mercury 0.20 u cv 
7440-02-0 Nickel - 20.0 u p 
7440-09-7 Potassiwii 6210 / p - u. 
7782-49-2 Selenium. 2.0 Lir F u:r 
7440-22-4 Silver - 5.9 B p 
7440-23-5 Sodium.-- 11000 p -

Thalli~ 2.0 u -7440-28-0 P_ 
7440-62-2 Vanadium.- 13 .1 B p 

Zinc - 8.4 JI p -7440-66-6 u 
- -- -
- -- -
- -- -
- -- -- -- -

Color Before: COLORLESS Clarity Before: CLEAR Texture: N/A_ 
Color After: COLORLESS Clarity After: CLEAR- Artifacts: 

Comments: 
DISSOLVED. 

FORM I - IN ~ST\ "4· °'~ 
ouuc·: b 

ILM02.l 
F'fr/N 

-



96 ! 350 L 0776 
U.S. EPA - CLP 

l. EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

BOBNY8 
Lab Name: ITAS KNOXVILLE Contract: HANFORD __ 
Lab Code: ITSTU C_a_s_e __ N_o ___ :_W_0-453 SAS No.:___ SDG No.: WOO 40 
Matrix (soil/water): WATER Lah Sample ID: AA7725 
Level (low/med): LOW Date Received: 04/29 /94 
% Solids: o:O 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41.-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l. 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Ana.lyte Concentration C 

A.lunu.num 65.S B 
Antimony- so.a u 
Arsenic - 2.4 B 
Barium 20.0 B 
Bery.l1Iwii l.. 0 u 
Cadmium s.o u 
Ca.lcium- Sl.900 
Chromi~ 19.8 
Cobalt 10.0 u 
Copper- l.0.0 u 
Iron -- 49.6 B 
Lead 2.0 
Magnesium 8170 

u Manganese 2.0 
Mercury 0.20 u 
Nickel - 20.0 tJ' 
Potassiwii 5090 
Selenium 2.4 
Si.lver 5 • . 
Sodium- l.2000 
Tha11iiiin 2.0 u 
Vanadium- l.0.0 tJ' 
Zinc s.o tJ' 
Cyanide_ 

Clarity Before: CLEAR 
Clarity After: CLEAR: 

Q M 

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

_}If_ F- UJ"' 
p -p 
cv 
p -p 

_jl_ F- -=cr-s:r 12 ,:r 

p -p -F 
p -p 
NR 

Text ure: 
Arti facts: 

TOTAL. ________________________________ _ 

FORM I - m 
UuU(l';~-

ILM02.1 

Ci 



96 i 350 I.. 0777 
U.S. EPA - CLP 

l EPA SAMPLE NO. 
moRGANIC ANALYSES DATA SHEET 

I BOBNY9 
_ - Lab Name: ITAS KNOXVILLE Contract: HANFORD 

Lab Code: ITSTU C_a_s_e_N_o ___ :_W-04S3 SAS No.: --===- SDG No.: W0040 
Matrix (soil/water): WATER Lah Sample ID: AA7746 
Level (low/med): LOW Date Received: 04/29/94 
% Solids: 0:0 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-o 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-o 
5955-70-0 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum. 46.9 ii 
Antimony- 50.0 u 
Arsenic - 2.9 ~ 
Barium l7. 7 B 
Beryllium. l.O u 
Cadmium. 5.0 u 
Calcium- 44100 
Chromium. 13.1 -
Cobalt 10.0 u 
Copper 10.0 tJ' 
Iron 46.6 B 
Lead 2.0 ~ 
Magnesium 6970 
Manganese 2.0 tJ' 
Mercury 0.20 tJ' 
Nickel - 20.0 tJ' 
Potassium 4060 B 
Selenium_ 2.9 ~ 
Silver s.o tJ' 
Sodium.- 10400 
Thalliuin 2.0 tJ' 
Vanadium- 10.0 tJ' 
Zinc 6.6 B 
Cyaniae_ -------- . 

--
Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p -p 
-::::)1._ F-

p-
p -p -p -p 
p -p -p 

_.J'_ F-
p-
p 
cv 
p -p 

fl F---- p-
p -F 
p -p 
NR 
------
-
--
Texture: 
Artifacts: 

DISSOLVED ______________________________ _ 

FORM I - IN 

(JUU( . ~J(Z ILM02.l 



9611350 I • 07.78 .. 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOBNY4 
Lab Name: ITAS KNOXVILLE Contract: HANFORD --- Lab Code : ITSTU Case No.: W0427 SAS No.: SDG No.: W0040 
Matrix (soil/water) : WATER Lab Sample ID: AA7378 -
Level (low/med): LOW Date Received: 04/25/94 
% Solids: o:O -

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

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 43.9 I~ p ~ 
7440-36-0 Antimony- so.a u p -
7440-38-2 Arsenic - 2.1 B F-
7440-39-3 Barium 23.S B p 
7440-41-7 Berylliwii 1.0 u p - I 
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calcium- 50600 p -
7440-47-3 Chromium 14.3 - p -
7440-48-4 Cobalt - 10.0 u p -
7440-50-8 Copper-- 10.0 u p -
7439-89-6 Iron -- 11.6 ~ 

p - u 
7439-92-l Lead 2.0 -J1.- F- UJ 
7439-95-4 Magnesium 7710 p 

u -7439-96-5 Manganese 2.0 p 
7439-97-6 Mercury 0.20 u cv 
7440-02-0 Nickel - 20.0 u p 
7440-09-7 Potassiwii 4130 B p --7782-49-2 Selenium 2.1 B F 
7440-22-4 Silver - 5.0 u p 
7440-23-5 Sodium-- 1.0800 p -
7440-28-0 Thalliwii'""° 2.0 u F -
7440-62-2 Vanadium- 10.0 u p -7440-66-6 Zinc - 5.0 u p 
5955-70-0 Cyanide NR 

I 
- -

- -
- -
- -
- -
- -
- -..... -
- -
- -

Color Before: COLORLESS Clarity Before: CLEAR Texture: 
Color After: COLORLESS Clarity After: CLEAR- Artifacts: . . 
Comments: 

TOTAL 

FORM I - IN 
ILM02.l 

uuoo~J. 
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96~3501.0779 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET · 

Lab Name: ITAS KNOXVILLE Contract: HANFORD I BOBNYS 

- Lab Code: ITSTU c·_a_s_e--.,,.,N""""o-.-:-W-0427 SAS No.: ------===- SDG No.: W0040 
Matrix (soil/water}: WATER Lab Sample ID: AA7386 
Level (low/med): LOW Date Received: 04/25/94 
t Solids: o:O 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 40.0 u 
Antimony- 50.0 u 
Arsenic - 2.0 u 
Barium 27.8 B 
Berylliuin 1.0 u 
Cadmium 5.0 u 
.Calcium- 60500 
Chromium 13.2 -
Cobal.t - 10.0 u 
Copper-- 10.0 u 
Iron -- 10.0 u 
Lead 2.0 u 
Magnesium 9250 

2.0 u Manganese 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassium 5190 
Selenium 2.6 B 
Silver - 5.0 u 
Sodium-- 13200 
Thalliuii'""" 2.0 u 
Vanadium- 10.0 u 
Zinc - 17.0 B 
Cyaniae_ ----

-
-
-
-
-
-

Clarity Be£ore: CLEAR 
Clarity After: CLEAR-.. 

Q M 

p -p -F 
p -p -p -p -p -p -p -p -F 
p -p 
cv 
p -p -F 
p -p 
F-
p -p 
NR 
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

DISSOLVED _______________________________ _ 

FORM I - IN 
ILM02.l 



96~3501.0780 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name : ITAS KNOXVILLE · Contract: HANFORD I BOBPOO 

- Lab Code: ITSTU C'_a_s_e--=-=N=-o-.-:-=w=o427 SAS No.: ----===- SDG No.: W0040 
Matrix (soil/water): WATER Lah Sample ID: AA7376 
Level (low/med): LOW Date Received: 04/2S/94 
% Solids: o-:0 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 
TOTAL 

Analyte Concentration C 

Aluminum 40.0 ij 
Antimony- 50.0 u 
Arsenic - 4.0 B 
Barium 10.7 B 
Beryl.liuiii 1.0 u 
Cadmium 5.0 u 
Calcium- 41300 
Chromium 19.8 
Cobalt 10.0 ij 
Copper 10.0 u 
J:ron 51.8 ~ Lead 2.0 
Magnesium 8940 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel. - 20.0 u 
Potassiuiii 5290 
Selenium 2.6 B 
Silver 5.0 u 
Sodium-- 11300 
Thalliuiii""° 2.0 u 
Vanadium- 10.0 u 
Zinc 5.0 u 
Cyanide_ 

Clarity Before: CLEAR 
Clarity After: CLEAR-.. 

Q M 

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

~ -?- F-
p-
p 
cv 
p -p 
F-
p -p 
F-
p -p 
NR 

Texture: 
Artifacts: 

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

FORM I - IN 
J:LM02.l 

UtJ0083 



96~3501.0781 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

_ Lab Name: ITAS KNOXVILLE Contract: HANFORD 

EPA SAMPLE NO. 

BOBPOl 

Lab Code: ITSTU C_a_s_e __ N_o ___ :_W_0427 SAS No.:-.--,,.==- SDG No.: W0040 
Matrix (soil/water): WATER Lab Sample ID: AA7385 
Level (low/med): LOW Date Received: 04/25/94 
% Solids: 0:-0 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 40.0 u 
Antimony- so.a u 
Arsenic - 2.4 B 
Barium 11.0 B 
Beryll'Ium 1.0 u 
Cadmium 5.0 u 
Calcium- 44300 
Chromi~ 16.S -
Cobalt - l.0.0 u 
Copper- 10.0 u 
Iron 14.1 ~ Lead 2.0 
Magnesium 9630 

u Manganese 2.0 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassium 5580 
Selenium 2.0 

~ Silver - 5 .o. 
Sodium-- 12400 
Thalliiiiil 2.0 u 
Vanadium- 10.3 B 
Zinc - 5.5 B 
Cyanide_ -

---
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

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

F 
p -p 
cv 
p -

/ p 

-?·- F-
p -p 
F-
p -p 
NR 
-
----
-
-
-
-
Texture: 
Artifacts: 

DISSOLVED _________________________________________ _ 

FORM I - IN 
ILM02.l 

UtJO(iS,; .. . , . ~ .. 



9613501it078Z 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBP02 
Lab Name: ITAS KNOXVILLE Contract: HANFORD __ 

- ·- Lab Code: ITSTU c·_a_s_e---=-N-=-o-.-: _W..,.0""'427 SAS No. : -,---=- SDG No. : W004 O 
Matrix (soil/water): WATER Lab Sample ID: AA7380 
Level (low/med): LOW Date Received: 04/25/94 
% Solids: 0:0 

Concentration Units {ug/L 9r mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
440-70-2 
440-47-3 
440-48-4 
440-50-8 
439-89-6 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
s 

439-92-1 
439-95-4 
439-96-5 
439-97-6 
440-02-0 
440-09-7 
782-49-2 
440-22-4 
440-23-5 
440-28-0 
440-62-2 
440-66-6 
955-70-0 

Color Before: COLORLESS 
Color Af"ter: COLORLEs·s 

Comments: 

Analyte Concentration C 0 

Al.unu.num 48.0 12_ · 
Antimony- so.a u 
Arsenic - 3.7 ~ 
Barium 16.1 . B 
Beryll'iuiii 1.0 u 
Cadmium 5.0 u 
Calcium- 54000 
Chromium 25.0 -
Cobalt - -10.0 u 
Copper- 10.0 u 
l:ron -- 41.2 ~ Lead 2.0 
Magnesium 12300 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiuiii 5890 
Selenium 2.5 B 
Silver - 5.0 u 
Sodium- 12100 
Thall.iwn 2.0 u 
Vanadium- 10.0 u 
Zinc - s.o u 
Cyania:e~ -------

- ---
Clarity Before: CLEAR 
Clarity After: CLEAR= 

" 

_Jf__ 

_,,__ 

M 

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

---p -p 
p-
F-
p-
p 
cv 
p -p 
F-
p -p 

F= 
p -p 
NR 
----
-
-
---

u 
u:r 

BT 

Texture: 
Artifacts: 

TOTAL _________________________________ _ 

UlJ008~0RM I - IN ILM02.1 



96 ~ 350 I. 0783 
f f •• 

U.S. EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I BOBP03 
- Lab Name: ITAS KNOXVILLE Contract: RANFORD __ 

Lab Code: ITSTU C_a_s_e_N=-o-.-:-w=o427 SAS No.: --.--.,,,.- SDG No.: WOO40 
Matrix (soil/water): WATER Lab Sample ID: AA7387 
Level (low/med): LOW Date Received: 04/25/94 
% Solids: 0:0 

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

CAS No. 

7429-90-5 
7440-36'-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96'-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66'-6 
5955-70-0 

Color Before: COLORLESS 
CoJ.or After: · coLORLESS 

Comments: 

Anal.yte Concentration C 

AJ.UIIU.num 40.0 u 
Antimony- so.a u 
Arsenic - 2.7 { Barium 17.9 
Beryl.l.Iuiii 1.0 u 
Cadmium 5.0 u 
Calcium- 58000 
Chromium:- 19.0 
Cobal.t 10.0 u 
Copper-- 10.0 u 
Iron - l.2.9 
Lead 2.0 u 
Magnesium 1.31.00 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiuiii 6010 
Selenium 2.6 B 
Silver 5.0 u 
Sodium-- 12900 
Thal1iiiin" 2.0 u 
Vanadium- 10.0 u 
Zinc 5.0 u 
Cyanide_ 

C1arity Before: CLEAR 
Clarity After: CLEAR--

Q M 

p -p - µ-_,.__ F BT ~, ,r} ' 
p -p -p -p -p -p -p -p 
F-

u 
p -p 
cv 
p -p -F 
p -p 
F-
p -p 
NR 

Texture: 
Artifacts: 

DISSOLVED ______________________________ _ 

OUU06b FORM I - m 
ILM02.1 
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96 ~ 350 I *078~ 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBPlO 
Lab Name: ITAS KNOXVILLE_--=-----~ Contract: HANFORD __ 
Lab Code: ITSTU Case No. : W0427 SAS No. : SDG No. : W004 0 
Matrix (soil/water): WATER Lab Sample ID: AA7374 
Level (low/med): LOW Date Received: 04/25/94 
% Solids: o:O 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C Q 

Aluminum 40.0 u 
Antimony- so.a u 
Arsenic - 2.0 l,U" 
Barium 7.6 B 
Berylliuiii 1.0 u 
Cadmium s.o u 
Calcium- 28200 
Chromi~ 21.5 -
Cobalt - 10.0 u 
Copper 10.0 u 
Iron 114 ,_ '1!. 
Lead 2.0 ~ J_ 
Magnesium 8400 -Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiuiii 5330 vJf__ Selenium 2.0 12 
Silver - 5.0 u 
Sodium-- 12600 
Thalliuiii""° 2.0 u 
Vanadium- 20.S B 
Zinc - 7.6 B 
Cyanic!e_ --

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR

, 

M 

p -p -F 
p -p -p -p -p -p -p -p 
F-- u:r 
p -p 
cv 
p -p 
F-
p -p 
F-
p -p 
NR 

--
---
-
-
-
-
Texture: 
Artifacts: 

TOTAL _________________________________ _ 

uu~·v - IN 
ILM02.l 



96~3501 .. 0785 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

--BOBP11 
_ L_ab Name: ITAS KNOXVILLE Contract: HANFORD __ 

Lab Code: ITSTU c·_a_s_e--,-,N~o-.-=-W-0427 SAS No.:----=- SDG No.: W0040 
Matrix (soil/water): WATER Lah Sample ID: AA7384 
Level (low/med): LOW Date Received: 04/25/94 
% Solids: 0:-0 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 40.0 u 
Antimony- 50.0 u 
Arsenic - 2.0 u 
Barium 10.1 B 
Berylliuiii 1.0 u 
Cadmium 5.0 u 
Calcium- 35500 
Chromium- 25.6 
Cobalt 10.0 u 
Copper-- 10.0 u 
:Cron -- 12.1 zJ 
Lead 2.0 u 

10700 Magnesium 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiwii 6940 
Selenium 2.0 
Silver 5.0 
Sodium-- 16100 
Thalliwn 2.0 u 
Vanadium- 25.6 B 
Zinc 5.3 B 
Cyanide_ 

Clarity Before: CLEAR 
Clarity After: CLEAR-.. 

Q M 

p -p -F 
p -p -p -p -p -p -p -p u. 
F--p -p 
cv 
p -p 
F- l0 
p -p 
F-
p 
p 
NR 

Texture: 
Artifacts: 

DISSOLVED ______________________________ _ 

FORM I - IN 
UuUU8t, ILM02.l 



96~3501.0786 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I BOBP26 
- - Lab Name: ITAS KNOXVILLE Contract: RANFORD __ 

Lab Code: ITSTU C_a_s_e_N_o ___ :_W_0-427 SAS No.: --- SDG No.: W0040 
Matrix (soil/water): WATER Lab Sample ID: AA738 2 
Level (low/med): LOW Date Received: 04/25 /94 
% Solids: o:O 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Color Before: COLORLESS 
Color After: ·. _COLORLESS 

Comments: 

Analyte Concentration C 

Al.uminum 40.0 u 
Antimony- 50.0 u 
Arsenic - 2.0 u 
Barium 23 • .9 B 
Beryllium 1.0 u 
Cadmium s.o u 
Calcium- 51200 
Chromium 12.1 -
Cobalt c- 10.0 -u 
Copper- 10.0 u 
:Cron - 20.4 ~ 
Lead 2.0 u 
Magnesium 8310 -Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiimi 4850 B 
Selenium 2.s B 
Silver s.o u 
Sodium- 11700 
Thalliiiin 2.0 u 
Vanadium- 10.0 u 
Zinc ·s.o u 
Cyania:e_ --------

--
Clarity Before: CLEAR 
Clarity After: CLEAR: , 

0 M 

p -p -F -p -p -p -p -p -p 
p -p -F 
p -p 
cv 
p -p 
F-
p -p 
F-
p -p 
NR 
------
-
--
·Texture: 
Art ifacts: 

TOTAL, ________________________________ _ 

FORM I - IN 

OOUOS::J 

ILM02.1 
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961350 L 0787 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I BOBP27 
I.ab Name: ITAS KNOXVILLE Contract: HANFORD __ 
Lab Code: ITSTU C~a--:-s-e-N-=-=--o-.-:__,,,,,W,.,,,..0427 SAS No.: ....... ~- SDG ·No.: WOO40 
Matrix (soil/water}: WATER Lab Sample m: AA7388 
Level (low/med}: LOW Date Received: 04/25/94 
% Solids: 0:0 

Concentration Units (ug/L qr mg/kg dry weight}: UG/L_ 

CAS No. Anal.yte Concentration C Q M 

7429-90-5 Aluminum 40.0 U P 
7440-36-0 
7440-38-2 

Antimony - -----50. 0 U P-
Arsenic - 4.1 B F-

7440-39-3 Barium - 22.8 B P-
7440-41-7 
7440-43-9 

Beryl.l.Ium 1. 0 U P-
Cadmium 5.0 U P-

7440-70-2 Cal.cium- 49700 P-
7440-47-3 Chromi1.1D1 10.6 P-
7440-48-4 Cobal.t 10.0 u P-
7440-50-8 
7439-89-6 
7439-92-1 

Copper - 22. 0 B --- P-
:rron_::: 10. 0 U P-
Lead 2.0 U F-

7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 

Magnesium 7550 P-
Manganese 2.0 U P-
Mercury 0.20 U CV 
Nickel. - 20.0 U P 

7440-09-7 Potassium 4070 B P-
7782-49-2 Sel.enium 2.4 B F-
7440-22-4 Sil.ver 5.0 U P-
7440-23-5 Sodium-- 10700 P-
7440-28-0 Thal.l.ium'""" 2.0 U F-
7440-62-2 Vanadium- 10.0 U P-
7440-66-6 Zinc 8.1 B P-
5955-70-0 cyanide_ NR 

Texture: Color Before: COLORLESS 
Color After: COLORLESS 

Cl.arity Before: CLEAR 
Clarity After: CLEAR

, 
Artifacts: 

Comments: DISSOLVED _______________________________ _ 

FORM I - IN 
ILM02 .1 



96~3501~0788 
U.$, EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

. BOBNX4 
Lab Nallle: ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU C_a_s_e_N_o_._: -W--O-417 SAS No.: -.-~- SDG No . : W0043 
Matrix (soil/water): WATER Lab Sample ID: AA7284 
~evel (low/med) : LOW Date Received: 04/20/94 
% Solids: 0:-0 

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

-
CAS No. 

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

. 

Color Bef ore: COLORLESS 
· Color After : COLORLESS 

Commen ts : 

Analyte Concentration C .. 

Aluminum 63.8 ~ Antimony- so.o u 
Arsenic - 2.0 u 
Barium 35.4 B 
Beryll'Iuiii 1.0 u 
Cadmium s.o u 
Calcium- 42600 
Chromium 25.2 -
Cobalt - 10.0 u 
Copper- 10.0 u 
:tron -- 67.2 B 
Lead 2.0 ~ 
Magnesl.um 9940 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potass'Iuiii 3100 B 
Selenium 2.0 u 
Silver - s.o u 
Sodium-- 10200 
Thalliuin 2.0 u 
Vanadium- 10.0 u 
Zinc - 76.l -

-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After : CLEAR-

FORM I - IN 
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96 i 350 L 0789 
U .,S•. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOBNXS 
Lab Name:.ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU C_a_s_e~N-o-.-:-W~0417 SAS No.: -.------- SDG No.: W0043 
Matrix (soil/water): WATER Lab Sample ID: AA7286 
Level (low/med}: LOW Date Received: 04/20/94 
% Solids: o:O 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6' 
7439-92-1 
7439 ... 95_4 
7439.:.96-5 
7439-97-6' 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-6'2-2 
7440-6'6-6' 
5955-70-0 

Color Before: COLORLESS 
Color After: COLORLESS 

Analyte Concentration C Q 

Aluminum 40.0 u 
Antimony- so.a u 
Arsenic - 2.0 u 
Barium 36.3 B 
Berylliuiii 1.0 u 
Cadmium 5.0 u 
Calcium- 42600 
Chromium 18.6 -
Cobalt - 10.0 -u 
Copper-- 10.0 u 
Iron -- 16'.5 B 
Lead 3.4 IJ! _jir'_ 
Magnesium 996'0 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiuiii 2920 B 
Selenium 2.0 u 
Silver - s.o u 
Sodium-- 10100 
Thalliwn 2.0 ~ _y__ 
Vanadium- 10.0 u 
Zinc - 7.5 B 
Cyaniae_ --

-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

M 

p -p -F -p -p 
p -p -p -p 
p-
p 
F-
p -p 
cv 
p -p 
F-
p -p 
F-
p-

·p 
NR 
-
-
-
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 

Co:i:ranents: <1- S 
DISSOLVED. __________________________ J"::'__.__:\=-r--:-t--

FORM I - IN 
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96~3501 .. 0790 
' U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOBNY2 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU Case No.: WO426 SAS No.: SDG No.: W0043 -Matrix (soil/water): WATER Lab Sample ID: AA737l. 
Level (low/med): LOW Date Received: 04/25/94 
% Solids: o:O -

Concentration 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 

/,_,; 7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 

' 7439-96-5 .. 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS . Color After. COLORLESS 

Conunents: 

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

Analyte Concentration C 

Aluminum 40.0 u 
Antimony- so.a 

~ Arsenic - 2.0 
Barium 29.7 B. 
Beryll.Iuiii 1.0 u 
Cadmium s.o u 
Calcium- 48900 
Chromium 16.1 -
Cobalt - 10.0 u 
Copper-- 10.0 u 
Iron -- 39 .2. B 
Lead 2.3 ~ 
Magnesium 6720 
Manganese 2.2 B 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassium 5330 f Selenium 2.0 
Silver - S .1 B 
Sodium-- 10200 
Thalliwn 2.0 u 
Vanadium- 10.0 u 
Zinc - 16.6 B 

-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR -. Cl.ar.1.ty After. CLEAR 

FORM I - IN 
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96~3501 .. 0791 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBNY3 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU C_a_s_e----=-N=-o-.-:___,W,..,,.0~426 SAS No.: .....,.......,,- SDG No . : W0043 
Matrix (soil/water): WATER Lab Sample ID: AA7373 
Level (low/med): LOW Date Received: 04/25/94 
% Solids: o:O 

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

CAS No. 

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

: color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

AlWIU.num 40.0 u 
Antimony- so.a u 
Arsenic - 2.3 ~ Barium 27.1 
Beryl.1 '!uiii 1.0 u 
Cadmium 5.0 u 
Calcium- 44700 
Chromium 14.8 -
Cobalt - 10.0 u 
Copper 10.0 u 
Iron 10.0 u 
Lead 2.0 u 
Magnesium 6150 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potass1Uin 4510 ~ 
Selenium 2.1 B 
Silver - 5.0 u 
Sodium-- 9360 
Thalliwn 2.0 u 
Vanadium- 10.0 u 
Zinc - 12.7 B 

-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p -p 
F-;-

--- l7' 
p -p -p -p -p -p -p -p -F 
p -p 
cv 
p -p 
F-

u 
p -p -F -p -p -
-
-
-
-
-
-
-
-
-
-
Textur e: N/A __ 
Artifacts: 

DISSOLVED ____________________________ ____ _ 

FORM I - IN 
Uu0094 



96~3501.0792 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

EPA SAMPLE NO. 

BOBNY6 

Lab Code: ITSTU c·_a_s_e.....,,.,,N,...o-.-:-W----0454 SAS No.: .....---=- SDG No . : W0043 
Matrix (soil/water): WATER Lab Sample ID: AA7801 
Level (low/med): LOW Date Received: 04 /29/94 
% Solids: o:O 

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

CAS No. 

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

Color Before : COLORLESS 
Color After : COLORLESS 

Comments: 

Analyte Concentration C 

AlWIU.num 40.0 u 
Antimony- 50.0 u 
Arsenic - 2.3 l;J 
Barium 15.3 B 
Berylliuin 1.0 u 
Cadmium 5.0 u 
Calcium- 43100 
Chromiu.m"" 18.3 -
Cobalt - 10.0 u 
Copper-- 10.0 u 
Iron -- 78.5 B 
Lead 2.0 IM' 
Magnesium 7820 
Manganese 2.0 u 
Mercury . 0.20 u 
Nickel - 20.0 u 
Potassium 4720 B 
Selenium 2.7 ~ 
Silver - 5. O' u 
Sodium-· - 10500 
Thalliwn 2.0 u 
Vanadium- 10.0 u 
Zinc - 28.7 -

-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 
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Texture: N/A __ 
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ILM02. l 
>- '/4 / / 5 'I 



96 ~ 350 L 0793 
U.S. EPA - CLP 

l. EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I BOBNY7 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU C'_a_s_e__,...,,N,_o-.-:-w=-==0454 SAS No.: -.-""'"""- SDG No.: W0043 
Matrix (soil/water): WATER Lab Sample ID: AA7809 
Level (low/med) : LOW Date Received: 04/29/94 
% Solids: o:O 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 52.0 B 
Antimony- so.a u 
Arsenic - 2.4 l-' 
Barium 15.1' B 
Berylliuiii 1.0 u 
Cadmium 5.0 u 
Calcium- 43200 
Chromiuin 14.7 -
Cobalt - 10.0 u 
Copper l.0.0 u 
Iron l.2.3 ~ 
Lead 2.0 I~ 
Magnesium 7790 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potass'Ium 4730 B 
Selenium 2.0 u 
Silver - 5.0 u 
Sodium-- 10400 
Thalliwn 2.0 u 
Vanadium- 10.0 u 
-Zinc - 5.0 u 

-
-
-
-
-
-
-
-
:-

-
Clarity Before: CLEAR 
Clarity After: CLEAR-

Q 

_Jf_ 

_jf_ 

M 

p -p 
F-
p-
p -p -p -p -p -p -p 
F-
p -p 
CV 
p -p 
F-
p -p -F -p -p -
-
-
-
-
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 

DISSOLVED. _______________________________ _ 

FORM I - IN 

000096 
ILM02.l 

? "Ir.I ,9y 

I 

____ _j 



96 ! 350 L. 079Y 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBP06 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
:t,ab Code: ITSTU C_a_s_e~N_o ___ :_W_0-454 SAS No.: --.---::-- SDG No.: W0043 
Matrix (soil/water): WATER Lab Sample ID: AA7797 
Level (low/med): LOW Date Received: · 04/29/94 
% Solids: 0-:-0 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 44.6 B 
Antimony- so.a u 
Arsenic - 2.0 u 
Barium 13. 7 B 
Bery11Iuiii 1.0 u 
Cadmium 5.0 u 
Calcium- 35500 
Chromium 10.0 u 
Cobalt - 10.0 u 
Copper-- 10.0 u 
Iron -- 201 
Lead 2.0 z 
Magnesium 12400 -Manganese 4.0 B 
Mercury 0.20 u 
Nickel. - 20.0 u 
Potassium 3660 B 
Selenium 2.4 ~ Silver - 5.0 
Sodium-- 11300 
Thallium 2.0 u 
Vanadium- 20.8 B 
Zinc - 7.2 B 

-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FO~ .. I - IN uuoO~i 

Q 

- -~-

_jr__ 

J_ 

M 

p -p -F 
p -p -p -p -p -p -p -p 
F- UJ 
p -p 
cv 
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F-~ p-

a.:r 
1 /u/ • 

p -F 
p -p -
-
-
-
-
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 



I 

9613501 .. 0795 .. 
u. s. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOBP07 
Lab Name: ITAS .KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU Case No.: WO454 SAS No.: SDG No.: W0043 
Matrix (soil/water} : WATER Lab Sample ID: AA7807 -
Level (low/med}: LOW Date Received: 04/29/94 
% Solids: o-:-0 -

Concentration Units (ug/L '?r mg/kg dry weight) : UG/L -

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 40.0 u p 
~ 7440-36-0 Antimony- so.a u p-

7440-38-2 Arsenic - 2.0 ~ ~ .... -::. ~ 5C,\~'-\ 
7440-39-3 Barium l.1.6 B p <:&\l 
7440-41-7 Beryl.l.Iuiii 1.0 u p 
7440-43-9 Cadmium 5.0 u -

~eK 
p 

7440-70-2 Calcium- 30000 p -
7440-47-3 Chromium 10.0 u p -

,x_v 7440-48-4 Cobalt - 10.0 u p -
7440-50-8 Copper-- 10.0 u p -

·V' 7439-89-6 Iron -- 14.7 ~ 
p- u 

7439-92-1 Lead 2.0 -Y-- F- u:r 
7439-95-4 Magnesium 10400' p 
7439-96-5 Manganese 2.0 u -p 
7439-97-6 Mercury 0.20 u CV 
7440-02-0 Nickel. - 20.0 u p 
7440-09-7 Potassium 3250 -B p 
7782-49-2 Selenium 2.0 -u F 
7440-22-4 Silver - 5.0 u -p 
7440-23-5 Sodium-- 9530 -p 
7440-28-0 Thallium 2.0 u -F 
7440-62-2 Vanadium- 16.1 -B p - -7440-66-6 Zinc 5.0 u p -

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

Color Before: COLORLESS Clarity Before: CLEAR Texture: N/A_ -Color After: COLORLESS Clarity After: 

Comments: 
DISSOLVED. 

(J\J0098FORM I - IN 

CLEAR - Artifacts: 

ILM02.l 
s:, '~ I 

' /C/ 'ly 

~~ IA~ 

-y'\.,v 

I 



961350 L. 0796 
U. S,., EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOBP08 
Lab Name: ITAS KNOXVILLE Contract: HANFORD 
Lab Code: ITSTU C'_a_s_e~N:-o-.-:-w=o463 SAS No.: --.-......,,,.::- SDG No.: W0043 
Matrix (soil/water) : WATER Lab Sample :ID: AA7893 
Level (low/med) : LOW Date Received: 04/30/94 
% Solids: _o:O 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-195-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-_66-6 

Color Before: COLORLESS 
Color After: COLORLESS 

Analyte Concentration C 

AlUIIU.num 49.7 ~ Antimony- so.a u 
Arsenic - 3.5 B 
Barium 18.7 B 
Beryllium 1.0 u 
Cadmium· 5.0 u 
Calcium- 34100 
Chromi~ 12.4 -
Cobalt - 10.0 u 
Copper-- 65.4 
Iron -- 47.7 B 
Lead 2.0 '.If 

Magnesium 10100 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiwii 5850 
Selenium 2.0 u 
Silver - 5.0 u 
Sodium-- 20900 
Thallium" 2.0 u 
Vanadium- 17.S B 
Zinc - 14.8 B 

-----
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q 

-·-
_y__ 

M 

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

p 
F-
p -p 
cv 
p 
p -F 
p -p 
F-
p -p -
-
-
-
-
----
-
-
Texture : N/A __ 
Artifacts: 

Commen ts : ~~~ 
TOT~L ___ _ ______________________ _¥,.=~:.S:i:~·..)=-----

FORM I - IN 
ILM0 2.l 

0000~~ 

__ _J 



96 I 350 L 0797 
u.s. EPA - CLP 

.. 1 EPA SAMPLE NO. 
moRGANIC ANALYSES DATA SHEET 

BOBP09 
Lab Name: ITAS KNOXVILLE Contract: HANFORD __ 
Lab Code: ITSTU Case No.: WO463 SAS No.: SDG No.: W0043 
Matrix (soil/water): WATER Lab Sample ID: AA7895 -
Level (low/med): LOW Date Received: 04/30/94 
% Solids: o:O - . 

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

.. 
CAS No. Analyte Concentration C Q M . . 

7429-90-5 Aluminum 40.0 u p 
7440-36-0 Antimony- so.a u -p 
7440-38-2 Arsenic - 4.1 B F-
7440-39-3 Barium l.S.O B p 
7440-41-7 Berylliwii 1.0 u p -
7440-43-9 Cadmium 5.0 u p 
7440-70-2 Calcium ___ 27700 -p 
7440-47-3 Chromi~ 10.0 u p -
7440,-48-4 Cobalt - 10.0 u p -
7440-50-8 Copper 10.0 u p -
7439-89-6 Iron 16.6 B p -
7439-92-1 Lead 2.0 ~ _w_ F- IJ7 
7439-95-4 Magnesium 8200 p -7439-96-5 Manganese 2.0 u p 
7439-97-6 Mercury 0.20 u cv 
7440-02-0 Nickel - 20.0 u p 
7440-09-7 Potassiuiii 4100 B p 
7782-49-2 Selenium 2.0 -u F 
7440-22-4 Silver - s.o u p 
7440-23-5 Sodium-- 17000 p -

Thallium"""" - F-7440-28-0 2.0 u 
7440-62-2 Vanadium- 12.6 B p 
7440-66-6 Zinc - 5.0 u p -

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

Color Before: COLORLESS Clarity Before: CLEAR Texture: N/A --Color After: COLORLESS Clarity After: CLEAR Artifacts: -
Comments: ~s DISSOLVED 

~ f J~f'1'f 

FORM I - IN 
I LM0 2.1 

uoo.1cu 

-



, 
961350 I *0798 .. 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

BOBP12 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU Case No.: WO454 SAS No.: SDG No.: W0043 
Matrix (soil/water): WATER Lab Sample ID: AA7803 -
Level (low/med): LOW Date Received: 04/29/94 
% Solids: o-:O -

Concentration Units (ug/L or mg/kg dry weight): UG/L -
CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 40.0 u p 
7440-36-0 Antimony- so.a u p -
7440-38-2 Arsenic - 3.6 ~ _w_ F- SJ" 7440-39-3 Barium 10.9 p- I 

7440-41-7 Berylliuni 1.0 u p -
7440-43-9 Cadmium 5.0 u p -
7440-70-2 Calcium- 30300 -p 
7440-47-3 Chromium"""" 10.0 u p -
7440-48-4 Cobalt - 10.0 u p -
7440-50-8 Copper- 10.0 u p -
7439-89-6 Iron 59.9 ~ 

p - u 
7439-92-1 Lead 2.0 -"- F - UT -7439-95-4 Magnesium 8790 p 
7439-96-5 Manganese 2.0 u p - I 
7439-97-6 Mercury 0.20 u ~- cv I 
7440-02-0 Nickel - 20.0 u p 
7440-09-7 Potassium 4030 B p --7782-49-2 Selenium 2.0 u F 
7440-22-4 Silver - s.o u p 
7440-23-5 Sodium-- 17400 l' -
7440-28-0 Thalliwn 2.0 u F -

I 7440-62-2 Vanadium- 10.0 u p -
7440-66-6 Zinc - 48.2 p -- -

- -
- -
- -
- -
- -
- - I 
- -
- -
- -
- -

Color Before: COLORLESS Clarity Before: CLEAR Texture: N/A_ 
Color After: COLORLESS Clarity After: CLEAR - Artifacts: -
Comments: 

'Q._~ 
/. I - ', I 

'\'""I •7 

FORM I - IN 
ILM02 .l 

y 

OtJ0101 



96J3501.0799 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

EPA SAMPLE NO. 

BOBP13 

Lab Code: ITSTU c·_a_s_e__,.,N,....o-.-:--=-=w=o454 SAS No.: -.---::-- SDG No.: W0043 
Matrix (soil/water): WATER Lab Sample ID: AA7810 
Level (low/med): LOW Date Received: 04/29/94 
% Solids: o-:-0 

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

CAS No. 

7429-90-
7440-36-
7440-38-

5 
0 
2 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 50.3 B 
Antimony- so.a u 
Arsenic - 2.9 B 
Barium 10.8 B 
Berylliwii 1.0 u 
Cadmium s.o u 
Calcium- 31700 
Chromi~ 10.0 u 
Cobalt 10.0 u 
Copper 10.0 u 
Iron 11.8 J5' 
Lead 2.0 
Magnesium 9190 

u Manganese 2.0 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassium 4700 B 
Selenium 2.0 u 
Silver 5.0 u 
Sodium-- 18100 
Thalli~ 2.0 u 
Vanadium- 12.3 B 
Zinc 5.0 u 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q 

~-

M 

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

"" F U'J'" 
p -p 
cv 
p 
p 
F-
p -p -F 
p -p 

Texture: N/A_ 
Artifacts: 

DISSOLVED. __________________________ ~=...;:,"'---;---:--

ILM02.l 
¥ "lr../'i" 



96 ~ 350 I .. 0800 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBP20 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU C~a_s_e_N~.~o-.-:""'"'=""w=o454 SAS No.:-.---=- SDG No.: W0043 
Matrix (soil/water}: WATER Lab Sample ID: AA7785 
Level (low/med): LOW Date Received: 04/29/94 
% Solids: o-:O 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 40.0 u 
Antimony- so.a u 
Arsenic - 2.0 u 
Barium 22.9 B 
Berylliuiii l.O u 
Cadmium s.o u 
Calcium- 40200 
Chromium 10.4 -
Cobalt - 10.0 u 
Copper- 10.0 u 
Iron 24.0 ~ Lead 2.8 
Magnesium 9860 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiuiii 3140 B 
Selenium 2.0 u 
Silver - 5.0 u 
Sodium-- 7870 
Thalliuni-- 2.0 u 
Vanadium- 10.0 u 
Zinc - 5.0 u 

-
-
-
-
-
-
-
-
--

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

000103 

Q 

. . 

_iffl_ 

4-

M 

p -p 
F-
p -F -p -p -p -p -p -p -F 
p -p 
cv 
p -p 
F-
p -p -F 
p -p -
-
-
-
-
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 

ILM0 2.l 
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96113501 .. 080 I 
U.s'. EPA - CLP 

l 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

EPA SAMPLE NO. 

BOBP21 

Lab Code: ITSTU C_a_s_e_N_o ___ :_W,_.,.0 .... 454 SAS No.: -.---=- SDG No.: W0043 
Matrix (soil/water): WATER Lab Sample ID: AA7805 
Level (low/med): LOW Date Received: 04/29/94 
% Solids: o:-0 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

AlUIIU.num 40.0 u 
Antimony- so.o u 
Arsenic - 2.0 u 
Barium 24.4 B 
Bery11Iuiii 1.0 u 
Cadmium 5.0 u 
Calcium- 37600 
Chromium""" 10.0 u 
Cobal.t - 10.0 u 
Copper 10.0 u 
Iron 10.0 u 
Lead 2.0 ~ 
Magnesium 9220 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel. - 20.0 u 
Potassiuiii 3170 B 
Sel.enium 2.0 u 
Sil.ver - 5.0 u 
Sodium-- 7240 
Thal.l.iwii""° 2.0 u 
Vanadium- 10.0 u 
Zinc - 5.0 u 

-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q 

"::)':_· 

M 

p -p -F 
p -p -p -p -p -p -p -p 
F- w p-
p 
CV 
p -p -F -p -p -F -p -p -
-
-
-
-
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 

DISSOLVED·----------------------------,,...--,---=----7\2(5 
FORM I - IN 



96 ~ 350 L 0802 
Q'.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBP30 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

-Lab Code: ITSTU C_a_s_e__,,,.N.,,..o ___ :_W_0-454 SAS No.: -.---=- SDG No.: W0043 
Matrix (soil/water): WATER Lah Sample ID: AA7799 
Level (low/med): LOW Date Received: 04/29/94 
% Solids: o:-0 

Concentration Units (ug/L ~r mg/kg dry weight}: UG/L_ 

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 41.4 B 
Antimony- so.a u 
Arsenic - 2.0 u 
Barium 2.0 u 
BeryJ.J.'Iuiii LO u 
Cadmium 5.0 u 
Calcium- 99.3 J5 
Chromium 10.0 u 
Cobalt 10.0 u 
Copper 10.0 u 
Iron 25 . 3 
Lead 3.6 ,,,,, 
Magnesium 30.0 fj 
Manganese 2.0 u 
Mercury 0.20 u 
NickeJ. - 20.0 u 
Potassiuiii 1000 u 
Selenium 2.0 
Silver 5.0 u 
Sodium-- 155 'j! 
ThaJ.J.iuin 2.0 u 
Vanadium- 10.0 u 
Zinc 5.0 u 

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q 

.it ---

J_ 

j(' ---

M 

p -p 
F-
p -p -p 
p u -p -p -p -p u -F :;r 
p -p 
cv 
p -p 
F- u:r-
p -p u. -F 
p -p 

Texture: N/A __ 
Artifacts: 

I LM02.l 
¥ r,,/c. /'iy 



96 ~ 350 L 0803 
t[.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBP31 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
-Lab Code: ITSTU C'_a_s_e_N=-o-.-:-W~0~454 SAS No.:--.---=- SDG No.: W0043 
Matrix (soil/water): WATER Lab Sample ID: AA7808 
Level (low/med): LOW Date Received: 04/29/94 
% Solids: o:O 

Concentration Units (ug/L 9r mg/kg dry weight): UG/L_ 

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C Q 

AlUI1U.num 46.3 B 
Antimony- so.a u 
Arsenic - 2.0 u 
Barium 2.0 u 
Bery ll.'Iuiii 1.0 u 
Cadmium 5.0 u 
Calcium- 62.8 
Chromium_ 10.0 
Cobalt 10.0 
Copper 10.0 
Iron 16.5 
Lead 2.0 j( ---Magnesium 30.0 u 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potass'Iuiii 1000 u 
Selenium 2.0 u _j(_ 
Silver 5.0 u 
Sodium-- 242 
Thallium 2.0 u 
Vanadium- 10.0 u 
Zinc 6.1 B 

Clarity Before: CLEAR 
Clarity After: CLEAR-

M 

p -p -F 
p -p -p 
p- l) 
p -p -p -p l..\ 
F- v~ 
p -p 
CV 
p -p 
F-
p 
p- u 
F -p -p 

Texture: N/A __ 
Artifacts: 

DISSOLVED. _______________________________ _ 

FORM I - IN 



96 ~ 350 L 080~ 
lJ.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

BOBP42 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU C_a_s_e_N_o ___ : -W-O454 SAS No.: __,....__ SDG No.: W0043 
Matrix (soil/water}: WATER Lab Sample ID: AA7795 
Level (low/med}: LOW Date Received: 04/29/94 
% Solids: o:O 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 40.0 u 
Antimony- so.o u 
Arsenic - 2.0 u 
Barium 2.0 u 
Beryl. l.1:uiii 1.0 u 
Cadmium 5.0 u 
Calcium- 115 ~ 
Chromium 10.0 u 
Cobalt - 10.0 u 
Copper- 10.0 u 
Iron 10.S ~ 
Lead 2.0 'JI' 
Magnesium 30.0 u 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel. - 20.0 u 
Potassium 1000 u 
Selenium 2.0 !Jr 
Silver - s.o u 
Sodium-- 182 ~ 
Tha11ium 2.0 u 
Vanadium- 10.0 u 
Zinc - 5.0 u 

-
-
-
-
-
-
-
-
-
-

Cl.arity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

00010·, 

Q 

-. jl_ 

=,_ 

M 

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

F-
p -p 
CV 
p -p -F 
p -p -F 
p 
-p -

-
-
-
-
-
-
-
-
-
-
Texture: N/A __ 
Artifacts: 



I 

9613501.0BOS 
U.S: EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

EPA SAMPLE NO. 

_BOBP43 

Lab Code: ITSTU c·_a_s_e--,.,N"""o ___ : __ W_0 .... 454 SAS No.: ~-- SDG No.: W0043 
Matrix (soil/water}: WATER Lab Sample ID: AA7806 
Level (low/med): LOW Date Received: 04/29/94 
% Solids: o:O 

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

CAS No. 

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

Color Before: COLORLESS 
Color After: COLORLESS 

Co~ents : 

Analyte Concentration C Q 

Aluminum 40.0 u 
Antimony- so.a u 
Arsenic - 2.0 u 
Barium 2.0 u 
Beryl1Iuiii 1.0 u 
Cadmium 5.0 u 
Calcium- 78.2 
ChromiUDl 10.0 u 
Cobalt 10.0 u 
Copper 10.0 u 
Iron 10.0 u 
Lead 2.0 u 
Magnesium 30.0 u 
Manganese 2.0 u 
Mercury 0.20 u 
Nickel - 20.0 u 
Potassiwii 1000 u 
Selenium 2.0 u __Jf__ 
Silver 5.0 u 
Sodium-- 140 
Thallimn 2.0 u 
Vanadium- 10.0 u 
Zinc s.o u 

Clarity Before: CLEAR 
Clarity After: CLEAR-

M 

p -p 
F-
p -p -p -p u -p -p -p -p 
F-
p -p 
CV 
p -p 
F-
p-
-p L\ 

F -
p -p 

Texture : N/A __ 
Artifacts: 

DISSOLVED . _______________________________ _ 

FORM I - IN 

0001Ct> 



9613501.0806 

APPENDIX C 

GENERAL CHEMISTRY SUMMARY TABLES 

BHl-00102 
Rev. 00 · 



WET CHEMISTRY/ANIONS ANALYSIS, WATER MATRIX, (mg/L) Page_1_ of_1_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: B0BP28 
Sample Number B0BP28 
Location 6-63-90 
Remarks SPLIT 
Sample Date 04/26/94 
Wet 1.;nemlstrv AnmVtes Metnoa Result a Result a Result 0 ~esult n Result 0 Result a Result a Result a Result a Result a 
Fluoride 300.0 0.20 
pH (pH units) 9040 7.9 J 
Sulfate 300.0 29.0 
Specific Conductivity 120.1 307 

(umho/cm) 

---1'--- ,, 
~ r: 
C 



WET CHEMISTRY/ANIONS ANALYSIS, WATER MATRIX, (mg/L) Page_t_ of_2_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: IT 
Case SDG: W0031 
Sample Number B0BNX2 B0BNX6 B0BNY0 B0BNY2 B0BNZ2 B0BNZ4 B0BP14 B0BP16 B0BP18 B0BP22 
Location 1-B2-12 1-B3-1 1-B3-47 1-B4-1 1-B4-9 1-B5-1 6-67-86 6-71-77 6-72-73 1- B5-1 
Remarks CUP 
Sample Date 04/12/94 04/13/94 04/13/94 04/21/94 04/15/94 04/15/94 04/19/94 04/19/94 04/19/94 04/15/94 

-... Sl:!-
0:-·-, 

Wet l;nemIstrv Anmvtes Metnon Result a Result a Result a Result a Result a Result a Result a Result u HesuIt u HesuIt u 
Fluoride 300.0 0.50 0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 
Sulfate 300.0 10.80 52 50.20 47 49 25 33 30 23 25 
pH '9040 7.87 J 7.61 J 8.16 J 7.91 J 7.9 7.4 J 7.82 J 7.84 J 7.78 J 7.4 J 
Specific Conductivity 120.1 270 430 388 371 436 304 357 378 350 307 

(umhos/cm) 

~ . 
,-
r- . 
I "-

I 

' ' r -
' . . .,_, 

CUP = Duplicate 



WET CHEMISTRY/ANIONS ANALYSIS, WATER MATRIX, (mg/L) Page_2_ of_2_ 

Prolect: WESTINGHOUSE-HANFORD 
Laboratory: IT 
Case SDG: W0031 
Sample Number B0BP24 
Location 6-72-73 
Remarks CUP 
Sample Date 04/19/94 
Wet Chemistrv Analvtes Method Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q 
Fluoride 300.0 0.40 u 
Sulfate 300.0 23 
pH · 9040 .7.81 J 
Specific Conductivity 120.1 350 

(um hos/cm) 

i-,. 

,-
~ -
1-

c-.;, 

CUP = Duplicate 



WET CHEMISTRY/ANIONS ANALYSIS, WATER MATRIX, (mg/L) Page_1_ of_1_ 

Prolect: WESTINGHOUSE-HANFORD 
Laboratory: IT 
Case SDG: W0040 
Sample Number 808NY4 808NY8 808NZO 808NZ6 808NZ8 808POO BOBP02 808P04 808P10 B08P26 
Location 1-B4-4 1-84-7 1-84-8 1-85-2 1-88-6 1-89-1 1-89-2 1-89-3 6-65-83 1-84-4 
Remarks SPLIT 
Sample Date 04/21/94 04/25/94 04/22/94 04/22/94 04/22/94 04/21/94 04/21/94 04/22/94 04/21/94 04/21/94 
wet 1..1nemistrv AnatVles Metnoa Hesu1t u Hesu1t u Result u Result a Result u Result a Result a Result a Result a Result a 
pH 9040 7.92 J 7.99 J 8.32 J 8.18 J 7.91 J 7.97 J 7 .78 J 8.01 J 7.98 J 7.98 J 
Specific Conductance 120.1 442 435 457 442 323 437 545 4.00 378 444 
Fluoride 300.0 0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 0.40 u 
Sulfate 300.0 53 51 50 50 27 45 82 45 33 52 

-
I_. 

w -~ 
w. 
~-·· 

"' 



WET CHEMISTRY/ANIONS ANALYSIS, WATER MATRIX, (mg/L) Paga_1_of_1_ 

Protect: WESTINGHOUSE-HANFORD 
Laboratory: IT 
Case SDG: W0043 
Sample Number · B0BNX4 BOBNX8 B0BNY6 B0BP06 B0BP0B B0BP12 B0BP20 B0BP30 B0BP42 
Location 1-B2-13 1-B3-46 1-B4-5 6-63-90 6-65-72 6-66-64 6-72-92 6-72-92 6-72-92 
Remarks EB EB 
Sample Date 04/18/94 04/13/94 04/25/94 04/26/94 04/27/94 04/25/94 04/26/94 04/26/94 04/26/94 
Wet Chemistry AnmY1es MetnOC1 Hesult Q HesuIt (.;I HesuIt (.;I HesuIt (.;I HesuIt (.;I HesuIt (.;I HesuIt (.;I HesuIt (.;I Hesult (.;I HesUlt Q 
Fluoride 300.0 0.40 u 0.46 0.40 u 0.40 u 0.70 0.50 0.40 u 0.40 u 0.40 u 
Sulfate 300.0 41 45 46 27 34 39 38 1.5 u 1.5 u 
pH 9040 7.65 J 8.0 J 8.02 J 8.02 J 7.71 J 8.09 J 8.08 J 6.53 J 6.16 J 
Sp eclflc Cond uctlvftv 120.1 405.0 1.0 u 427 2.0 405 427 394 2.0 350 

(umhos/cm) --

EB = Equlpmart Blank 



96113501 .. 0812 

APPENDIX D 

BHl-00102 
Rev . 00 

GENERAL CHEMISTRY VALIDATED LABORATORY REPORT FORMS 

00011s 



961350 i.0813 
000009 

nm Inc. REPORT Work Order# A4-04~082 
Received: 04/29/94 Results by Sample . . 
SAMPLE ID -B~0B-P..._2 ___ 8 __________ _ FRACTION .QlA TEST CODE Wcc::LPL NAME Anions & Wet Chem. 

Date & Time Collected -0-4_/2 ___ 6~/_9_4 ___ _ ·catego1y _____ _ 

ANIONS AND WE.T CHEMISTRY - LIQUIDS 
ANALYSIS METHOD RESULT UNITS LIMIT 

Fluoride 300.0 0.2 mg/L 0.1 

pH 9040.,. j 7.9 pH 0.1 

,r-_ -
Sulfate 300.0 ,,,.. - 29 mg/L 1 

.,,,~,~ 
. Conductivity 120.1 307 umho/cm 6 

FORM I 

00011b 



Laboratory Name: 

Contract Name: 

Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBNZ4 

BOBNP22 

BOBNZ2 

+ Positive result. 

SPECIFIC CONDUCTANCE ANALYSIS 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

umhos/cm 

Lab Sample ID 

P61S4 

AA7100 

AA7102 

AA6880 

SDG Number: 

Job Number: 

Extraction Date: 

Analysis Date: 

Result 

1 

304 

307 

436 

U Compound was analyzed for00~4!~ef'- The number is the detection limit for the sample. 

W0031 

386 

NIA 

04/27/94 

Qualifiers 

u 

+ 
+ 
+ 



,------------·- ------- --- - -------------------------------- --------

+ 
u 

Laboratory Name: 

Contract Name: 

Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBP16 

BOBP18 

BOBP24 

BOBP14 

Positive result. 

96~3501 .. 0815 
SPECIFIC CONDUCTANCE ANALYSIS 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

urnhos/cm 

Lab Sample ID 

P6154 

AA7331 

AA7312 

AA7328 

AA7325 

SDG Number: 

Job Number: 

Extraction Date: 

Analysis Date: 

Result 

I 

378 

350 

350 

357 

Compound was analyzed for tr{J{) ~~~ The number is the detection limit for the sample. 

W0031 

420 

NIA 

04/27/94 

Qualifiers 

u 

+ 

+ 

+ 

+ 



Laboratory Name: 

Contract Name: 

- Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBNY2 

+ - Positive result. 

9611350; .. 0816 
SPECIFIC CONDUCTANCE ANALYSIS 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

umhos/cm 

Lab Sample ID 

P6155 

AA7372 

SDG Number: 

Job Number: 

Extraction Date: 

Analysis Date: 

1 

371 

U Compound was analyzed for but not detected. The number is the detection limit for the sample. 

000119. 

W0031 

426 

NIA . 

04/27/94 

Qualifiers 

u 
+ 



Laboratory Name: 

Contract Name: 

Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBNX6 

+ Positive result. 

t161 FIC ONDUCTANCE ANALYSIS 

L[L 17 ,, 11 "' · 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

umhos/cm 

Lab Sample ID 

P6336 

AA6511 

SDG Number:· 

Job Number: 

Extraction Date: 

Analysis Date: 

Result 

l 

430 

U Compound was analyzed for but not detected . The number is the detection limit for the sample. 

( HJ{J1:~0 

'A:Jta.. 7- 7 - '1'1 

\V0031 

363 

NIA 

06/22/94 

Qualifiers 

u 
+ 



+ 
u 

Laboratory Name: 

Contract Name: 

Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBNY0 

BOBNX2 

96 f: UCT ANCE ANALYSIS 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

umhos/cm 

Lab Sample ID 

P6385 

AA6514 

AA6517 

SDG Number: 

Job Number: 

Extraction Date: 

Analysis Date: 

Result 

1 

388 

270 

N""•-

7/~v/CJ'f 

W0031 

. 363 

NIA 

07/19/94 

Qualifiers 

u 
+ 

+ 

Positive result. • · i ·1 ?'1 . 
Compound was analyzed for but not detectAI.OiQe-hd'l'ftt1t!r is the detection limit for the sample. 



96~3501 .. 0819 
pH ANALYSIS 

Laboratory Name: IT AS-Knoxville SDG Number: W0031 

Contract Name: Westinghouse Hanford Job Number: 386 

·- Sample Matrix: Water Extraction Date: NIA 

Concentration Units: standard units Analysis Date: 04/26/94 

Client Sample ID Lab Sample ID Result 

Method Blank • • 
BOBNZ4 AA7100 7.4 :r 
BOBNP22 AA7102 7.4 T 

BOBNZ2 AA6880 7.9 J 

... - A method blank is not applicable for this anal]s]A. . -' oooi,._,.,,,., 



"' 

Laboratory Name: 

Contract Name: 

Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBP16 

BOBP18 

BOBP24 

BOBP14 

96 ~ 350 L 0820 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

standard units 

pH ANALYSIS 

SDG Number: 

Job Number: 

Extraction Date: 

Analysis Date: 

Lab Sample ID 

• 
AA7331 

AA7312 

AA7328 

AA7325 

A method blank is not applicable for this analyt.JO O 1 ~ , 

- W0031 

420 

NIA 

04/26/94 

Result 

• 
7.84 

7.78 

7.81 

7.82 

:r-
j 

r-
::r 



Laboratory Name: 

Contract Name: 

- Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBNY2 

96ri3501.,0821 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

standard units 

pH ANALYSIS 

SDG Number: 

Job Number: 

Extraction Date: 

Analysis Date: 

Lab Sample ID 

• 
AA7372 

* - A method blank is not applicable for this analQ(}01Z4 

W0031 

426 

NIA 

04/26/94 

Result 

• 
7.91 ;r 



Laboratory Name: 

Contract Name: 

Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBNX6 

96 ~ 350 L 0822 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

standard units 

pH ANALYSIS 

SDG Number: 

Job Number: 

Extraction Date: 

Analysis Date: 

Lab Sample ID 

* 
AA65II 

A method blank is not applicable for this analysis. 

W0031 

363 I 
NIA 

I 

I 06/22/94 

I 
I 
I 
I 

I 
I 

Result 

* 
7.61 J 



96 ~ 350 I * 0823 pH ANALYSIS 

Laboratory Name: IT AS-Knoxville SDG Number: W003 1 

Contract Name: Westinghouse Hanford Job Number: -363 

Sample Matrix: Water Extraction Date: NIA 

Concentration Units: standard units Analysis Date: 07/19/94 

Client Sample ID Lab Sample ID Result Qualifiers 

Method Blank ... 

BOBNY0 AA6514 8.16 0-
BOBNX2 AA6517 7.87 ~ 

* A method blank .is not applicable for this analysis . 



+ 
u 

Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

- Positive result. 

96 ~ 350 I * 08ZLI 

IT AS-Knoxville 

Westinghouse Hanford 

BOBP16 

AA7331 

Water 

' ANION ANALYSIS 

Result 

0.4 

30 

SDG Number: 

Job Number: 

Preparation Date: 

. Analysis Date: 

Concentration Units: 

Qua1mer 

u 

+ 

- Compound was analyzed for but not detected. The number is the det~1t,2f}hni1 for the sample. 
uuOJ... 

W0031 

420 

05/16/94 

05/16/94 

mg/I 

Detection Limit 

0.4 

1.5 





+ 
u 

Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

96~3501.0826 

IT AS-Knoxville 

Westinghouse Hanford 

BOBNZ4 

AA7100 

Water 

' 
ANION ANALYSIS 

Result 

0.4 

25 

SDG Number: 

Job Number: 

Preparation Date: 

. Analysis Date: 

Concentration Units: 

Qualifier 

u 

+ 

- Positive result. (J(JO 1:2~ 
- Compound was analyzed for but not detected . The number is the detection limit for the sample. 

W0031 

386 

05/13/94 

05/13/94 

mg/I 

Detection Limit 

0.4 

1.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive result. 

0 . u 350 I 08')' /6 H ..-. · ,, 

IT AS-Knoxville 

Westinghouse Hanford 

BOBP22 

AA7102 

Water 

ANION ANALYSIS 

SDG Number: 

Job Number: 

Preparation Date: 

. Analysis Date: 

Concentration Units: 

Result Qualifier 

0.4 

25 

,A -~··.f > 
( ; ft.f l-

u 

+ 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

W0031 

386 

05/13194 

05/13/94 

mg/I 

Detection Limit 

0.4 

1.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive result. 

96~3501.0828 
' ANION ANALYSIS 

IT AS-Knoxville 

Westinghouse Hanford 

BOBNY2 

AA7372 

Water 

Result 

0.4 

47 

000131 

SDG Number: 

Job Number: 

Preparation Date: 

.Analysis Date: 

Concentration Units: 

Qualifier 

u 

+ 

U Compound was analyzed for but not detected. The number is the detection limit for the sample. 

WOOJI 

426 

05/17/94 

05/17/94 

mg/I 

Detection Limit 

0 .4 

7.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive result. 

96 ij 350 L 0829 

IT AS-Knoxville 

Westinghouse Hanford 

BOBP24 

AA7328 

Water 

ANION ANALYSIS 

Result 

0.4 

23 

SDG Number: 

Job Number: 

Preparation Date: 

· Analysis Date: 

Concentration Units: 

Qualifier 

u 

+ 

U - Compound was analyzed for but not detected . The number is the detection limit for the sample. 

W0031 

420 

05/16/94 

05/16/94 

mg/I 

Detection Limit 

0.4 

1.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive result. 

96~3501.0830 

IT AS-Knoxville 

Westinghouse Hanford 

BOBP14 

AA7325 

Water 

. 
ANION ANALYSIS 

Result 

0.4 

33 

SDG Number: 

Job Number: 

Preparation Date: 

. Analysis Date: 

Concentration Units: 

Qualifier 

u 

+ 

U - Compound was analyzed for but not detffl} <J11. ir:r1.Jer is the detection limit for the sample. 

I • 

W0031 

420 

05/16/94 

05/16/94 

mg/I 

Detection Limit 

0.4 

3.0 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive resul t. 

96~3501 .. 0831 . 
ANION ANALYSIS 

IT AS-Knoxville 

Westinghouse Hanford 

BOBP18 

AA7312 

Water 

Result 

0.4 

23 

uuo134 
,. -

SDG Number: 

Job Number: 

Preparation Date: 

. Analysis Date: 

Concentration Units: 

Qualifier 

+ 

+ 

W0031 

420 

05/ 16/94 

05/16/94 

mg/I 

Detection Limit 

0.4 

1.5 



+ 
u 

Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

- Posit ive resul t. 

96~3501.0832 

IT AS-Knoxville 

Westinghouse Hanford 

BOBNY0 

AA6514 

Water 

ANION ANALYSIS 

Result 

0.4 

50.2 

uoo13~ 

SDG Number: 

Job Number: 

Preparation Date: 

Analysis Date: 

Concentration Units: 

Qualifier 

u 
+ 

- Compound was analyzed for but nor detected. The number is the detection limit for the sample. 

W0031 

363 

05/1 1/94 

05/1 1/94 

mg/I 

Detection Limit 

0.4 

1.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive result. 

96~3501.0833 

IT AS-Knoxville 

Westinghouse Hanford 

BOBNX6 

AA6511 

Water 

' ANION ANALYSIS 

Result 

0.4 

52 

SDG Number: 

Job Number: 

Preparation Date: 

· Analysis Date: 

Concentration Units: 

Qualifier 

u 

+ 

U - Compound was analyzed for but not detected . The number is the detection limit for the sample. 

00013b 

W0031 

363 

05/11/94 

05/11/94 

mg/I 

Detection Limit 

0.4 

3.0 



---~~-~ 

. l 

hk80*10S~ri96 



- uboratory Name: 

Contract Name: 

Client Sample . ID: 

ub Sample ID: · 

Sample Matrix: 

Compound 

fluoride 

sulfate 

9613501 .. 0835 

IT AS-Knoxville 

Westinghouse Hanford 

BOBP04 

AA7552 

Water 

+ - Positive result. 

ANION ANALYSIS 

Result 

0.40 

4S 

SDG Number: 

Job Number: 

Preparation Date: 

Analysis Date: 

Concentration Units: 

Qualifier 

u 
+ 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

00014u 

W0040 

437 

0S/18/94 

05/18/94 

mg/I 

Detection Limit 

0.40 

1.S 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

96 i 350 L 0836 

IT AS-Knoxville 

Westinghouse Hanford 

BOBNZ6 

AA7554 

Water 

Positive result. 

ANION ANALYSIS 

Result 

0.40 

50 

SDG Number: 

Job Number: 

Preparation Date: 

Analysis Date: 

Concentration Units: 

Qualifier 

u 
+ 

+ -
u Compound was analyzed for but not detected. The number is the detection limit for the sample. 

ouo1sc 

0001948 

W0040 

437 

05/18/94 

05/18/94 

mg/I 

Detection Limit 

0.40 

7.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

96 f 350 L 0837 

IT AS-Knoxville 

Westinghouse Hanford 

BOBNZS 

AA7SS6 

Water 

+ Positive result. 

ANION ANALYSIS 

Result 

0.40 

27 

SOG Number: 

Job Number: 

Preparation Date: 

Analysis Date: 

Concentration Units: 

Qualifier 

u 
+ 

U Compound was analyzed for but not detected. The number is the detection limit for the sample. 

·O tH J 1.~iJ .. 

0001950 

. W0040 

437 

0S/18/94 

0S/18/94 

mg/I 

Detection Limit 

0.40 

3.0 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

9613501.0838 

IT AS-Knoxville 

Westinghouse Hanford 

BOBNZ0 

AA7558 

Water 

+ - Positive result. 

ANION ANALYSIS 

Result 

0.40 

50 

SDG Number: 

Job Number: 

Preparation Date: 

Analysis Date: 

Concentration Units: 

Qualifier 

u 
+ 

U Compound was analyzed for but not detected. The number is the detection limit for the sample. 

0001953 

W0040 

437 

05/18/94 

05/18/94 

mg/1 

Detection Limit 

0.40 

7.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

96 i 350 I. 0839 

IT AS-Knoxville 

Westinghouse Hanford 

BOBNY8 

AA7726 

Water 

+ - Positive result. 

ANION ANALYSIS 

Result 

0.40 

51 

SDG Number: 

Job Number: 

Preparation Date: 

Analysis Date: 

Concentration Units: 

Qualifier 

u 
+ 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample • 

. )(\-1 r (J( L I , 

0001955 

W0040 

453 

05/18/94 

05/18/94 

mg/I 

Detection Limit 

0.40 

7.5 



Laboratory Name: 

Contract Name: 

Sample Matrix: 

Concentration Units: 

961350 L 08YO 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

standard units 

pH ANALYSIS 

SDG Number: W0043 

Job Number: 383 

Extraction Date: NI A 

.Analysis Date: 05/10/94 

Client Sample ID Lab Sample ID Result Qualifiers 

Method Blank 

BOBNXS 

- A method blank is not applicable for this analysis. 

• 
AA6809 8.0 ~ 

000154 



Laboratory Name: 

- Contract Name: 

Sample Matrix: 

Concentration Units: 

96 i350 I .08~ I 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

standard units 

pH ANALYSIS 

SDG Number: 

Job Number: 

Extraction Date: 

Analysis Date: 

Client Sample ID Lab Sample ID Result 

+ 

Method Blank 

BOBNX4 

- A method blank is not applicable for this analysis. 

• 
AA7285 7.65 J 

000155 

W0043 

417 

NIA 

04/26/94 

Qualifiers 



Laboratory Name: 

Contract Name: 

Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBNY6 

BOBP12 

BOBP06 

BOBP20 

BOBP30 

BOBP42 

9613501.0842 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

standard units 

pH ANALYSIS 

Lab Sample ID 

• 
AA7802 

AA7804 

AA7798 

AA7786 

AA7800 

AA7796 

• - A method blank is not applicable for this analysis. 
(JUU1St> 

SDG Number: 

Job Number: 

Extraction Date: 

Analysis Date: 

Result 

8.02 

8.09 

8.02 

8.08 

6.53 

6.16 

J 
j 

J" 
::r 
J" 
J 

W0043 

454 

NIA 

05/03/94 

Qualifiers 



... 

Laboratory Name: 

-- Contract Name: 

Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBP08 

pH ANALYSIS 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

standard units 

Lab Sample ID 

• 
AA7894 

- A method blank is not applicable for this analysis . 

SDG Number: W0043 

Job Number: 463 

Extraction Date: NIA 

Analysis Date: 05106/94 

Result Qualifiers 

1.11 r 

( ._ ✓ •• • • • • -•1 
,_.J t-



Laboratory Name: 

Contract Name: 

Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBNX8 

SPECIFIC CONDUCTANCE ANALYSIS 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

umhos/cm 

Lab Sample ID 

P6190 

AA6809 

SDG Number: 

Job Number: 

Extraction Date: 

Analysis Date: 

Result 

1 

1 

U - Compound was analyzed for but not detected . The number is the detection limit for the sample. 

(JU01St1 . 

W0043 

383 

NIA 

05/10/94 

Qualifiers 

u 
u 



96 i 350 I • 08LJS 

SPECIFIC CONDUCTANCE ANALYSIS 

Laboratory Name: 

- Contract Name: 

Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBNX4 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

umhos/cm 

Lab Sample ID 

P6154 

AA7285 

+ - Positive result. , . , r •, ,, ,-- ,;_-~, 

SDG Number: 

Job Number: 

Extraction Date: 

Analysis Date: 

Result 

1 

405 

U - Compound was analyzed for but not detected. 'The number is the detection limit for the sample. 

W0043 

417 

NIA 

04/27/94 

Qualifiers 

u 
+ 



961350 I.. 08~6 

SPECIFIC CONDUCTANCE ANALYSIS 

Laboratory Name: IT AS-Knoxville SDG Number: W0043 

Contract Name: Westinghouse Hanford Job Number: 454 

Sample Matrix: Water Extraction Date: NIA 

Concentration Units: umhos/cm Analysis Date: 05/02/94 

Client Sample ID Lab Sample ID Result Qualifiers 

Method Blank P6133 1 u 
BOBNY6 AA7802 427 + 
BOBP12 AA7804 427 + 
BOBP20 AA7786 394 + 
BOBP06 AA7798 2 + 
BOBP30 AA7800 2 + 
BOBP42 AA7796 350 + 

~s- <j l IS I,~ 

+ - Positive result. 
U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 



Laboratory Name: 

Contract Name: 

Sample Matrix: 

Concentration Units: 

Client Sample ID 

Method Blank 

BOBP08 

+ - Positive result. 

96 ! 350 I. OBLJ7 

SPECIFIC CONDUCTANCE ANALYSIS 

IT AS-Knoxville 

Westinghouse Hanford 

Water 

umhos/cm 

Lab Sample ID 

P6151 

AA7894 

SDG Number: 

Job Number: 

Extraction Date: 

· Analysis Date: 

Result 

1 

405 

U ' - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

W0043 

463 

NIA 

05/04/94 

Qualifiers 

u 
+ 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

I.ab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive result. 

IT AS-Knoxville 

Westinghouse Hanford 

BOBP08 

AA7894 

. Water 

ANION ANALYSIS 

Result 

0.70 

34 

SDG Number: 

Job Number: 

Preparation Date: 

· Analysis Date: 

Concentration Units: 

Qualifier 

+ 
+ 

0 0016~ 

W0043 

463 

05/19/94 

05/19/94 

mg/I 

Detection Limit 

0.40 

3.0 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive result. 

96 ri 350 I ~08~19 

IT AS-Knoxville 

Westinghouse Hanford 

BOBP20 

AA7786 

Water 

ANION ANALYSIS 

Result 

0.40 

38 

SDG Number: 

Job Number: 

Preparation Date: 

· Analysis Date: 

Concentration Units: 

Qualifier 

u 
+ 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

00U16J 

W0043 

454 

05/19/94 

05/19/94 

mg/I 

Detection Limit 

0.40 

7.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive result. 

96~3501.0850 

IT AS-Knoxville 

Westinghouse Hanford 

BOBP12 

AA7804 

Water 

ANION ANALYSIS 

Result 

0.5 

39 

000164 

SDG Number: 

Job Number: 

Preparation Date: 

· Analysis Date: 

Concentration Units: 

Qualifier 

+ 

+ 

W0043 

454 

05/18/94 

05/18/94 

mg/I 

Detection Limit 

0 .40 

7.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive result. 

96 !350 L.0851 

IT AS-Knoxville 

Westinghouse Hanford 

BOBNY6 

AA7802 

Water 

ANION ANALYSIS 

Result 

0.40 

46 

SDG Number: 

Job Number: 

Preparation Date: 

Analysis Date: 

Concentration Units: 

Qualifier 

u 
+ 

lL:~:S 

i (isl~~ 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

t -~;016S 

W0043 

454 

05/18/94 

05/18/94 

mg/I 

Detection Limit 

0.40 

7.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

9611350 I • 0852 

IT AS-Knoxville 

Westinghouse Hanford 

BOBP30 

AA7800 

Water 

ANION ANALYSIS 

Result 

0.40 

1.5 

SDG Number: 

Job Number: 

Preparation Date: 

-Analysis Date: 

Concentration Units: 

Qualifier 

u 
u 

U • Compound was analyzed for but not detected. The number is the detection limit for the sample. 

000166 

W0043 

454 

05/18/94 

05/18/94 

mg/I 

Detection Limit 

0.40 

1.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive result. 

96 ~ 350 L 0853 

IT AS-Knoxville 

Westinghouse Hanford 

BOBP06 

AA7798 

Water 

ANION ANALYSIS 

Result 

0.40 

27 

SDG Number: 

Job Number: 

Preparation Date: 

Analysis Date: 

Concentration Units: 

Qualifier 

u 

+ 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

000167 

W0043 

454 

05/18/94 

05/18/94 

mg/I 

Detection Limit 

0.40 

1.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

("'/ 
1

/. 350 m 085ll ~10 I L~ ... f 

IT AS-Knoxville 

Westinghouse Hanford 

BOBP42 

AA7796 

Water 

ANION ANALYSIS 

Result 

0.40 

1.5 

SDG Number: 

Job Number: 

Preparation Date: 

.Analysis Date: 

Concentration Units: 

Qualifier 

u 
u 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

000)..6~ 

W0043 

454 

05/18/94 

05/18/94 

mg/I 

Detection Limit 

0.40 

1.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive result. 

9613501 .. 0855 

IT AS-Knoxville 

Westinghouse Hanford 

BOBNX4 

AA7285 

Water 

ANION ANALYSIS 

Result 

0.40 

41 

SDG Number: 

Job Number: 

Preparation Date: 

Analysis Date: 

Concentration Units: 

Qualifier 

u 
+ 

U - Compound was analyzed for but not detected. The number is the detection limit for the sample. 

000169 

W0043 

417 

05/16/94 

05/16/94 

mg/I 

Detection Limit 

0.40 

7.5 



Laboratory Name: 

Contract Name: 

Client Sample ID: 

Lab Sample ID: 

Sample Matrix: 

Compound 

fluoride 

sulfate 

+ - Positive result. 

IT AS-Knoxville 

Westinghouse Hanford 

BOBNXS 

AA6809 

Water 

ANION ANALYSIS 

Result 

0.46 

45 

SDG Number: 

Job Number: 

Preparation Date: 

Analysis Date: 

Concentration Units: 

Qualifier 

+ 

+ 

W0043 

383 

05/11/94 

05/11/94 

mg/I 

Detection Limit 

0 .40 

3.0 



96 ~ 350 L 0857 

APPENDIX E 

RADIOCHEMISTRY SUMMARY TABLES 

ouu:1·1:.a. 

BHl-00102 
Rev. 00 • 



RADIOCHEMISTRY ANALYSIS, WATER MATRIX, (pCI/L+-2 standard deviations) Page_1_of_1_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case I SDG: B0BP28 
Sample Number · B0BP28 
Location 6-63-90 
Remarks Split 
Sample Date 04/26/94 
Had1ochem1strv Ana1vs1s Result a Result a Result a Result a Result a Hesu1t u Hesult u Hesu1t u Hesult u Hesult Q 
Gross Alpha 0.77 u 
Gross Beta 4.0 
Tritium 4.3 u 
Carbon-14 -15 u 
Strontium-90 0.18 u 
Technetium-99 1.1 UJ 

-r_; 

C,.,.I 

r:.~ 
;,,,:. 
· •. l .... 
. -



RADIOCHEMISTRY ANALYSIS, WATER MATRIX. (pCl/l.+-2 standard deviations) 

Prolect: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case ISDG: W0031 
Sample Number BOBNX2 BOBNX6 BOBNYO BOBNZ2 BOBNZ4 
Location 1-B2-12 1-B3-1 1-B3-47 1-B4-9 1-B5-1 
Remarks 
Sample Date 04/12/94 04/13/94 04/13/94 04/15/94 04/15/94 
RadIochemIstrv Anatvsls Result Q Result Q Result Q Result Q Result 
Gross Alpha 1.89 1.94 2.72 1.51 u -0.0335 
Gross Beta 9.29 126 65.7 73.7 12.4 
Tritium -17.4 UR 3550 R 6130 R 3370 R 1240 
Carbon-14 -1.22 u 0.0225 u 2.66 u 4.32 1 .31 
Strontlum-90 -0.170 u 38.8 19.2 19.8 0.481 
Technetium-99 -0.701 u 84.4 52.7 53.2 30.4 

-
'-· 
1.-1 
t_; 

I-A .... 
(' . 

OUP = Duplicate 

BOBP14 BOBP16 BOBP18 
6-67-86 6-71-77 6-72-73 

04/19/94 04/19/94 04/19/94 
Q ~esult Q Result Q Result 

u 0.776 u 0.686 u 1.84 
7.29 19.9 27.7 

R 337 R 2330 R 2350 
u -0.721 u -0.563 u -2.68 
u -0.131 u -0.0224 u -0.00955 

1 .91 u 31.0 70.7 

BOBP22 
1-B5-1 
OUP 
04/15/94 

Q Result 
1.24 
15.4 

R 1080 
u 5.59 
u 0.936 

28.5 

Page_1_ of_1_ 

BOBP24 
6-72-73 
OUP 
04/19/94 

Q Result Q 

u 1.70 
27.6 

R 2570 R 
1.35 u 

u -0.152 u 
92.9 

i..,.,.~o 
Q'', 

w,.J 
c..n 
{=> 



RADIOCHEMISTRY ANALYSIS, WATER MATRIX. (pCI/L+-2 standard deviations) Page_1_ of_1_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case I SDG: W0040 
Sample Number B0BNY4 B0BNY8 B0BNZ0 B0BNZ6 B0BNZ8 B0BP00 B0BP02 B0BP04 B0BP10 B0BP26 
Location 1-B4-4 1-B4-7 1-B4-8 1-B5-2 1-B8-6 1-B9-1 1-B9-2 1-B9-3 6-65-83 1-B4-4 
Remarks 
Sample Date 04/21/94 04/25/94 04/22/94 04/22/94 04/22/94 04/21/94 04/21/94 04/22/94 04/21/94 04/21/94 
RadIochemIstrv Analvsls Result a Result a Result a Result a Result a Result u HesuIt u Hesuit u Hesult Q Hesult Q 

Gross Alpha 0.716 u 1.49 0.810 u 0.894 u 0.657 u 0.727 u 0.295 u 1.68 0.650 u 1.11 
Gross Beta 78.8 32.5 25.2 55.2 13.0 15.7 16.4 20.1 11 .2 78.1 
Tritium 2910 2470 3300 6440 1520 1760 2580 2400 927.0 2950 
Carbon-14 0.0450 u 1.96 u 1.28 u 0.0450 u 0.878 u 1.01 u 0.721 u -0.0225 u -1.26 u 0.766 u 
Strontium-90 26'.6 5.31 1.30 14.6 -0.0374 u 0.862 u -0.0431 u 0.343 u -0.0986 u 28.2 
Technetium-99 60.3 57.7 69.4 66.9 32.1 35.4 45.9 52.9 7.79 60.4 

..... ~ 
t"'~ 
;-
,-
~ 

::;, ' ~· 



RADIOCHEMISTRY ANALYSIS, WATER MATRIX. (pCI/L+-2 standard deviations) Page_1_of_1_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case I SDG: W0043 
Sample Number B0BNX4 B0BNX8 B0BNY2 B0BNY6 B0BP06 B0BP08 . BOBP12 B0BP20 B0BP30 B0BP42 
Location 1-B2-13 1-B3-46 1-B4-1 1-B4-5 6-63-90 6-65-72 6-66-64 6-72-92 6-72-92 6-72-92 
Remarks EB EB 
Sample Date 04/18/94 04/13/94 04/21/94 04/25/94 04/24/94 04/27/94 04/25/94 04/26/94 04/26/94 04/26/94 
Had1ochemistrv Analvsls Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result u Hesult u 
Gross Alpha 0.742 u 1.26 u 1.43 0.746 u 1.84 2.56 1.54 0.533 u 0.0608 u 0.168 u 
Gross Beta 7.13 143 59.6 33.7 5.46 10.2 50.5 1.88 u 0.657 u 1.71 u 
Tritium 13600 R 4750 R 2860 R 2430 R 83.9 UR 26200 R 5510 R 1010 R 80.0 UR 9.64 UR 
Carbon-14 1.80 u 1.55 u -1.82 u 0.338 u -1.91 u -1.19 u 0.0451 u 1.89 u -1.44 u -0.608 u 
Strontlum-90 -0.118 u 56.7 17.1 4.85 -0.201 u -0.200 u 0.0459 u 0.287 u -0.0872 u 0.323 u 
Technetium-99 12.5 98.9 66.2 60.9 1.81 u 23.8 182 2.05 u 2.09 u 2.66 

EB= Equipment Blank 



96 ~350 L.0862 

APPENDIX F 

BHl -00102 
Rev . 00 . 

RADIOCHEMISTRY VALIDATED LABORATORY REPORT FORMS 

000176 



SDG 
Contact 

Lab sample id 
Dept sample id 

Received 

AIIALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Strontium 90 
Technetium 99 

DATA SHEETS 
Page 1 

7371 
N. Joseph Verville 

N404114·01 
73 71 · 001 
04l29l94 

CAS 110 

Alpha 
Beta 
10028-17-8 
14762-75-5 
10098-97·2 
14133-76-7 

SUMMARY DATA SECTION 
Page 12 

RCAL 

DATA 

Y GROUP 7371 

SHEET lllllilUIIIII 
Client 

Contract 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pCi/L 

Collected 
custody id 

2u ERR 
(COUNT) 

1. 2 
1.3 

160 
33 

0.31 
1. 9 

Westinghouse Hanford 
MBH·SVV-069262 

BOBP28 
100· BC• 5. 
D4l26l94 
EFL· 1036 

NDA 
pCi/L 

RDL 
pCi/L 

ooo'.1.7'7 
Lab id 

Protocol 
Version 

Form 
Version 

Report date 

18 

LI au ID 

QUALI-
FIERS TEST 

THAN 
IJHC·HASM 
Ver 1.0 
DVO·DS 
2.30 
06£24£94 



LAB NAME: 

LAB SAMPLE ID: 

WHCID: 

IT AS-RICHLAND 

40426001 

BOBNX6 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 

ALPHA 1.94E+OO 

BETA 1.26E +02 

. TOTAL-SR 3.88E+01 

C-14 2 .25E-02 

TC-99 8.44E+01 

TRITIUM 3.55E+03 

LAB SAMPLE ID: 40426002 

WHC ID: BOBNYO 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 

ALPHA 2 .72E+OO 

BETA 6.57E+Ol 

TOTAL-SR 1.92E+01 

C-14 2.66E + OO 

TC-99 5.27E + 01 

TRITIUM 6.13E+03 

COUNTING 
ERROR (2s) 

1.30E +00 

7.90E+OO 

1.59E +00 

1.57E +00 

1.90E + 00 

1.97E + 02 

COUNTING 
ERROR (2s) 

1.47E + 00 

5.81 E + 00 

1 .1 OE -'-00 

1.62E+OO 

1.60E ~oo 
2.41E .... 02 

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

SAMPLE RES UL TS 

SDG NO.: W0031 

MATRIX: WATER 

DATE RECEIVED: 4/14/94 

TOTAL ERROR 
YIELD METHOD NUMBER 

(2s) 

1.32E +00 1 RD3222 

1.19E+01 1 RD3222 

9.01 E+OO 0 .555 RD3204 

3.35E+OO 1 RD3263 

1.24E+01 0.951 IT AS-IT-RD-0001! 

4.41 E +02 0.94 RD3205 

MATRIX: WATER 

DATE RECEIVED: 4/14/94 

TOTAL ERROR 
YIELD METHOD NUMBER 

(2s) 

1.52E +00 1 RD3222 

7.43E +00 1 RD3222 

4.58E+OO 0.604 RD3204 

3.42E+OO 1 RD3263 

9 .07E + 00 0 .951 IT AS-IT-RD-0001 

6 . 19E + 02 0 .94 RD3205 

I· 5~,.,pl<'r "'ot- - ... ty~~J \..Jt~L.." L do..,1.s- ~ J:s-i,1( _c;.-h.:,_,
1

(!t, oR) 
OQ0178 

I I 

( 



96~3501 .. 0865 

LAB NAME: IT AS-RICHLAND 

LAB SAMPLE ID: 40426003 

WHCID: BOBNX2 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 
COUNTING 
ERROR (2s) 

ALPHA 1.89E+OO 1.27E+OO 

BETA 9.29E+OO 2.75E+OO 

TOTAL-SR .. -1. 70E-01 4. 74E-01 

C-14 -1.22E+OO 1.56E +00 

TC-99 -7.01 E-01 9.12E-01 

TRITIUM -1.74E+01 1.11 E +02 

LAB SAMPLE ID: 40432301 

WHCID: BOBNZ2 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 
COUNTING 
ERROR (2s) 

ALPHA 1.51 E+OO 1.21 E +00 
BETA 7.37E+01 6.16E +00 

TOTAL-SR 1.98E+01 1.23E +00 
C-14 4.32E+OO 1.64E +00 
TC-99 5.32E+01 1.59E+OO 

TRITIUM 3.37E+03 1.94E +02 

I . 

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

SAMPLE RES UL TS 

SDG NO.: W0031 

MA TRIX: WATER 

DA TE RECEIVED: 4/14/94 

TOTAL ERROR 
YIELD METHOD NUMBER 

(2s) 

1.29E+OO 1 RD3222 

2.82E+OO 1 RD3222 

4.76E-01 0.394 RD3204 

3.32E+OO 1 RD3263 

4.10E+OO 0.951 ITAS-IT-RD-0001 

2.21 E +02 0.94 RD3205 

MATRIX: WATER 

DATE RECEIVED: 4/18/94 

TOTAL ERROR 
YIELD METHOD NUMBER 

(2s) 

1.22E +00 1 RD3222 
8.07E+OO 1 RD3222 
4.63E+OO 0.498 RD3204 
3.47E+OO 1 RD3263 
9.12E+OO 0.951 IT AS-IT-RD-0001 
4.29E+02 0.94 RD3205 

u 
u 
L 

l, 

u 

F / 



96 ~ 350 L 0866 

LAB NAME: 

LAB SAMPLE ID: 

WHCID: 

IT AS-RICHLAND 

40432302 

BOBNZ4 

REPORTING UNITS: pCi/L 

ISOTOPE 

ALPHA 
BETA 

TOTAL-SR 
C-14 
TC-99 
TRITIUM 

LAB SAMPLE ID: 

WHCID: 

RESULT 

-3.35E-02 
1.24E+01 
4.81 E-01 
1.31 E +00 
3.04E+01 
1.24E +03 

40432303 

BOBP22 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 

ALPHA 1.24E +00 
BETA 1.54E+01 

TOTAL-SR 9.36E-01 
C-14 5.59E+OO 

. TC-99 2.85E+01 
TRITIUM 1.08E+03 

COUNTING 
ERROR (2s) 
4.99E-01 

3.01 E +00 
4.36E-01 

1.59E +00 
1.36E +00 
1.47E+02 

COUNTING 
ERROR·(2s1 

1.00E+OO 
3.16E +00 
5.33E-01 

· 1.66E +00 
1.33E +00 
1.43E +02 

0001t,G 

IT ANALYTICAL SERVICES 
RICHLAND, WA 

. (509) 375-3131 

SAMPLE RES UL TS 

SDG NO.: W0031 . 

MATRIX: WATER 

DATE RECEIVED: 4/18/94 

TOTAL ERROR 
YIELD METHOD NUMBER 

(2s) 

4.99E-01 1 RC-3222 
3.13E +00 1 RD3222 
4.49E-01 0.5 RD3204 

3.38E+OO 1 RD3263 
6.84E+OO 0.951 ITAS-IT-RD-0001 
2.91E+02 0.94 RD3205 

MATRIX: WATER 

DATE RECEIVED: 4/18/94 

TOTAL ERROR 
YIELD METHOD NUMBER 

(2s) 

1.01E+OO 1 RD3222 
3.34E+OO 1 RD3222 
5.71E-01 0.39 RD3204 

3.50E+OO 1 RD3263 
6.66E+OO 0.951 ITAS-IT-RD-0001 
2.81E+02 0.94 RD3205 

u.. 

LL 
LA 

R' 

0 0 ,.... n 
l J J 682A-6 -93 



96113501 .. 0867 . 

LAB NAME: 

LAB SAMPLE ID: 

WHCID: 

IT AS-RICHLAND 

40440501 

BOBP18 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 

ALPHA 1.84E+OO 

BETA 2.77E+01 

TOTAL-SR -9.55E-03 

C-14 -2.68E+OO 

TC-99 7.07E+01 
.. 

TRITIUM 2.35E+03 

LAB SAMPLE ID: 40440502 

WHCID: BOBP14 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 

ALPHA 7.76E-01 
BETA 7.29E+OO 

TOTAL-SR -1.31 E-01 
C-14 -7.21 E-01 
TC-99 1.91E+OO 

TRITIUM 3.37E+02 

COUNTING 
ERROR (2sI 

1.23E +00 

3.98E+OO 

2.20E-01 

1.53E +00 

1.79E+OO 

1.74E+02 

COUNTING 
ERROR (2s) 

8.96E-01 
-2.SSE+OO 

2.06E-01 
1.56E +00 
9.56E-01 

1.22E +02 

IT ANALYTICAL SERVICES 
RICHLAND, WA 

. (509) 375-3131 

SAMPLE RES UL TS 

SDG NO.: W0031 

MATRIX: WATER 

DATE RECEIVED: 4/21 /94 

TOTAL ERROR 
YIELD 

(2sI 

1.25E+OO 1 

4.43E+OO 1 

2.20E-01 0.984 

3.28E+OO 1 

1.09E+01 0.951 

3.61E+02 0.94 

MATRIX: WATER 

DA TE RECEIVED: 4/21 /94 

TOTAL ERROR 
YIELD 

(2sI 

9.02E-01 1 
2.60E+OO 1 
2.09E-01 1 

3.33E+OO 1 
4 .30E+OO 0.951 

2.39E+02 0.94 

METHOD NUMBER 

RD3222 

RD3222 

RD3204 

RD3263 

IT AS-IT-RD-0001 

RD3205 

METHOD NUMBER 

RD3222 
RD3222 
RD3204 
RD3263 

ITAS-IT-RD-0001 

R03205 

~ 

u. 
u. 
u. 
R 

12.'J°S c,t ,s; 9 
n n : natA-6-93 

I 



9611350 I .. 0868 

LAB NAME: 

LAB SAMPLE ID: 

WHC ID: 

IT AS-RICHLAND 

40443201 

B0BPl0 

REPORTING UNITS: pCi/L 

ISOTOPE 

ALPHA 
BETA. 

TOTAL-SR 

C-14 

TC-99 

TRITIUM 

LAB SAMPLE ID: 

WHC ID: 

RESULT 

6.50E-01 

1.12E +01 

-9.86E-02 

-1.26E +00 

7.79E+OO 

9.27E +02 

40443202 

B0BP00 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 

ALPHA 7.27E-01 

BETA 1.57E+01 

TOTAL-SR 8.62E-01 

C-14 1.01E+OO 

TC-99 3.54E+01 

TRITIUM 1.76E +03 

COUNTING 
ERROR (Zsl 

6.78E-01 

2.05E+OO 

2.39E-01 

· 1.52E +00 

1.05E +00 

1.34E +02 

COUNTING 
ERROR (2s1 

6. 73E-01 

2.35E +00 

3.82E-01 

1.56E+OO 

1.46E +00 

1.55E+02 

OOOlS;).. 

IT ANALYTICAL SERVICES 
RICHLAND,WA 

. (509) 375-3131 

SAMPLE RES UL TS 

SDG NO.: W0040 

MATRIX: WATER 

DATE RECEIVED: 4/22/94 

TOTAL ERROR MDA YIELD 
METHOD 

(Zs) NUMBER 

6.83E-01 1.23E+OO -1 RD3222 U 
2.19E+OO 2.81 E +00 1 RD3222 

2.41 E-01 7.48E-01 1 RD3204 LJ 

3.22E+OO 3.62E+OO 1 RD3263 U 

4.75E+OO 2.15E+OO 0.951 
IT AS-IT-RS-

0001 

2.57E+02 2.49E+02 0.94 RD3205 

MATRIX: WATER 

DATE RECEIVED : 4/22/94 

TOTAL ERROR METHOD 
(2s) 

MDA YIELD 
NUMBER 

6.79E-01 1.13E +00 1 RD3222 \) 

2.60E+OO 3.03E+OO 1 RD3222 

4.38E-01 8.29E-01 0.138 RD3204 

3.28E+OO 3.62E+OO 1 RD3263 (.) 

7.33E+OO 2.15E +00 0.951 
IT AS-IT-RS-

0001 

3.08E+02 2.49E+02 0.94 RD3205 

0,007 



96 ~ 350 I.. 0869 

LAB NAME: 

LAB SAMPLE ID: 

WHCID: 

IT AS-RICHLAND 

40432302 

BOBNZ4 

REPORTING UNITS: pCi/L 

ISOTOPE 

ALPHA 
BETA 

TOTAL-SR 
C-14 
TC-99 
TRITIUM 

LAB SAMPLE ID: 

WHCID: 

RESULT 

-3.35E-02 
1.24E +01 
4.81 E-01 

1.31 E +00 
3.04E+01 
1.24E+03 

40432303 

BOBP22 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 

ALPHA 1.24E +00 
BETA 1.54E+01 

TOTAL-SR 9.36E-01 
C-14 5.59E+OO 
TC-99 2.85E+01 

·TRITIUM 1.08E+03 

COUNTING 
ERROR (2sI 
4.99E-01 

3.01E+OO 
4.36E-01 

1.59E+OO 
1.36E+OO 
1.47E+02 

COUNTING 
ERROR(2sI 
1.00E+OO 
3.16E+OO 
5.33E-01 

1.66E+OO 
1.33E +00 
1.43E +02 

00018.J 

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

SAMPLE RES UL TS 

SOG NO.: W0031 

MATRIX: WA TEA 

DATE RECBVED: 4/18/94 

TOTAL ERROR 
YIELD 

(2s) 

4.99E-01 1 
3.13E+OO 1 
4.49E-01 0.5 

3.38E+OO 1 
6.84E+OO 0.951 
2.91E+02 0.94 

MATRIX: WATER 

DATE RECEIVED: 4/18/94 

TOTAL ERROR 
YIELD 

(2s) 

1.01E+OO 1 
3.34E+OO 1 
5.71 E-01 0.39 

3.50E+OO 1 
6.66E+OO 0.951 
2.81E+02 0.94 

METHOD NUMBER 

RD3222 
RD3222 
RD3204 
RD3263 

ITAS-IT-RD-0001 
RD3205 · 

METHOD NUMBER 

RD3222 
RD3222 
RD3204 
RD3263 

IT AS-IT-RD-0001 
RD3205 

u 

F 

-
\.. 

00 ...... Cl 
u J 682A-€-- ~ 



LAB NAME: 

LAB SAMPLE ID: 

WHCID: 

96 ~ 350 L 0870 

IT AS-RICHLAND 

40443203 

BOBNY4 

REPORTING UNITS: pCi/L 

ISOTOPE 

ALPHA 

BETA 

TOTAL-SR 

C-14 

TC-99 

TRITIUM 

LAB SAMPLE ID: 

WHC ID: 

RESULT 

7.1 SE-01 

7.88E+Ol 

2.66E+·01 

4.SOE-02 

6.03E+01 

2.91 E +03 

40443204 

BOBP02 

REPORTING UNITS: pCi/l 

ISOTOPE RESULT 

ALPHA 2.95E-01 

BETA 1.64E+01 

TOTAL-SR -4.31 E-02 

C-14 7.21E-01 

TC-99 4.59E +01 

TRITIUM 2.58E+03 

COUNTING 

ERROR (2s1 

6.82E-01 

4.49E+OO 

1.58E+OO 

1.54E +00 

1.68E +00 

1.81E+02 

COUNTING 
ERROR (2s) 

7.28E-01 

2.42E+OO 

3.24E-01 

1.55E +00 

1.54E +00 

1.73E+02 

UUU184 

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

SAMPLE RES UL TS 

SOG NO.: W0040 

MATRIX: WATER 

DATE RECEIVED: 4/22/94 

TOTAL ERROR MDA 
(2s1 

6.88E-01 1.17E+OO 

7.15E+OO 2.89E+OO 

6.51E+OO 9.75E-01 

3.25E+OO 3.62E+OO 

9.85E+OO 2.1 SE+OO 

3.84E+02 2.49E +02 

MATRIX: WATER 

DATE RECEIVED: 4/22/94 

TOTAL ERROR 
MDA 

(2s) 

7.29E-01 1.64E+OO 

2.69E+OO 3.14E+OO 

3.24E-01 9.SOE-01 

3.27E +00 3.62E+OO 

8.38E +00 2.15E +00 

3.62E+02 2.49E +02 

YIELD 

1 

1 

0.703 

1 

0.951 

0.94 

YIELD 

1 

1 

0.74 

1 

0.951 

0 .94 

METHOD 
NUMBER 

RD3222 U 
RD3222' · 

RD3204 

RD3263 (/ 
IT AS-IT-RS-

0001 
RD3205 

METHOD 
NUMBER 

RD3222 V 

RD3222 

RD3204 U 
RD3263 

IT AS-IT-RS-
0001 

RD3205 

() 0 0 s 682A-6 ~ ~ 



96~3501 .. 0871 

LAB NAME: 

LAB SAMPLE ID: 

WHC ID: 

IT AS-RICHLAND 

40443205 

BOBP26 

REPORTING UNITS: pCi/L 

ISOTOPE 

ALPHA 

BETA 

TOTAL-SR 

C-14 

TC-99 

TRITIUM 

LAB SAMPLE ID: 

WHCID: 

RESULT 

1.11 E +00 

7.81 E +01 

2.82E+01 

7.66E-01 

6.04E+01 

2.95E+03 

40445701 

BOBP04 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 

ALPHA 1.68E+OO 

BETA 2.01 E +01 

TOTAL-SR 3.43E-01 

C-14 -2.25E-02 

TC-99 · 5.29E +01 

TRITIUM 2.40E+03 

COUNTING 
ERROR (2s) 

7.26E-01 

4.46E+OO 

1.62E+OO 

1.55E +00 

1.67E +00 

· 1.81E+02 

COUNTING 
ERROR (2s) 

8.91 E-01 

2.53E+OO 

4.20E-01 

1.54E +00 

1.61 E +00 

1. 70E +02 

0001cS 

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

SAMPLE RES UL TS 

SDG NO.: W0040 

MATRIX: WATER 

DATE RECEIVED: 4/22/94 

TOTAL ERROR 
MDA YIELD 

METHOD 
(2s) NUMBER 

7.38E-01 9.45E-01 1 RD3222 

7.09E+OO 2.78E+OO 1 RD3222 

6.87E+OO 9.66E-01 0.703 RD3204 

3.27E+OO 3.62E+OO 1 RD3263 U 

9.86E+OO 2.15E+OO 0.951 
ITAS-IT-RS-

0001 

3.87E+02 2.49E+02 0.94 RD3205 

MATRIX: WATER 

DA TE RECEIVED: 4/25/94 

TOTAL ERROR 
MDA YIELD 

METHOD 
(2s) NUMBER 

9. 15E-01 1.08E+OO 1 RD3222 

2.90E+OO 2.89E+OO 1 RD3222 

4.27E-01 1.11 E+OO 0.627 RD3204 l) 

3.25E+OO 3.62E+OO 1 RD3263 U 

9.09E+OO 2.15E+OO 0.951 
IT AS-IT-RS-

0001 

3.50E+02 2.49E+02 0.94 RD3205 



96113501.0872 .. 

LAB NAME: 

LAB SAMPLE ID: 

WHC ID: 

IT AS-RICHLAND 

40445702 

BOBNZ6 

REPORTING UNITS: pCi/L 

ISOTOPE 

ALPHA 

BETA 

TOTAL-SR 

C-14 

TC-99 

TRITIUM 

LAB SAMPLE ID: 

WHCID: 

RESULT 

8.94E-01 

5.52E+01 

1 .46E+01 

4.SOE-02 

6.69E+01 

6.44E+03 

40445703 

BOBNZ8 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 

-
.ALPHA 6.57E-01 

BETA 1.30E +01 
TOTAL-SR -3.74E-02 

C-14 8.78E-01 

TC-99 3.21E+01 

TRITIUM 1.52E +03 

COUNTING 
ERROR (2s1 

7.1 SE-01 

3.81E+OO 

1.04E+OO 

1.54E +00 

1.75E+OO 

2.42E +02 

COUNTING 
ERROR (2s1 

6.76E-01 
2.19E +00 
2.65E-01 

1.56E +00 

1.37E +00 

1.49E +02 

ooott,b, 

IT ANALYTICAL SERVICES 
RICHLAND, WA 

. (509) 375-3131 

SAMPLE RES UL TS 

SDG NO.: W0040 

MATRIX: WATER 

DATE RECEIVED: 4/25/94 

TOTAL ERROR 
MDA YIELD 

METHOD 
(2s1 NUMBER 

7.27E-01 1.16E+OO 1 RD3222 u 
5.45E+OO 2.82E+OO 1 RD3222 

3.91E+OO 7.51 E-01 0.972 RD3204 

3.25E+OO 3.62E+OO 1 RD3263 t} 

1.05E+01 2.15E +00 0.951 
IT AS-IT-RS-

0001 

6.29E +02 2.49E+02 0.94 RD3205 

MATRIX: WATER 

DATE RECEIVED: 4/25/94 

TOTAL ERROR 
MDA YIELD 

METHOD 
(2s1 NUMBER 

6.82E-01 1.25E+OO 1 RD3222 V 
2.38E+OO 2.99E+OO 1 RD3222 

2.65E-01 7.94E-01 0.935 RD3204 U 
3.28E+OO 3.62E+OO 1 RD3263 lJ, 

7.00E+OO 2.15E+OO 0.951 
IT AS-IT-RS-

0001 

2.93E+02 2.49E +02 0.94 RD3205 

0010 682A-6-9J 



96 11350 L 0873 . 

LAB NAME: 

LAB SAMPLE ID: 

WHCID: 

IT AS-RICHLAND 

40445704 

BOBNZO 

REPORTING UNITS: pCi/L 

ISOTOPE 

ALPHA 
BETA 

TOTAL-SR 
C-14 

TC-99 

TRITIUM 

LAB SAMPLE ID: 

WHC ID: 

RESULT 

8.1 OE-01 
2.52E+01 
1.30E+OO 
1.28E+OO 

6.94E+01 

3.30E+03 

40450001 

BOBNY8 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 

ALPHA 1.49E +00 
BETA 3.25E+01 

TOTAL-SR 5.31E+OO 
C-14 1.96E+OO 

TC-99 5.77E+01 

TRITIUM 2.47E+03 

COUNTING 
ERROR (2sl 

6 .88E-01 
2.76E+OO 
3.92E-01 

1.56E+OO 

1.76E+OO 

1.88E+02 

COUNTING 
ERROR (2s1 
8.45E-01 

3 .0SE+OO 
6.61 E-01 

1.57E +00 

1.66E+OO 

1.71E+02 

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

SAMPLE RES UL TS 

SDG NO.: W0040 

MATRIX: WATER 

DATE RECEIVED: 4/25/94 

TOTAL ERROR 
MDA YIELD 

METHOD 
(2s) NUMBER · 

6.95E-01 1.11 E +00 1 RD3222 V 
3.28E+OO 2.90E+OO 1 RD3222 
5.20E-01 7.52E-01 0.989 RD3204 

3.29E+OO 3.62E+OO 1 RD3263 U 

1.08E+01 2.15E+OO 0.951 
IT AS-IT-RS-

0001 
4.10E+02 2.49E+02 0.94 RD3205 

MATRIX: WATER 

DATE RECEIVED: 4/27 /94 

TOTAL ERROR 
MDA YIELD 

METHOD 
(2s) NUMBER 

8.65E-01 1.08E+OO 1 RD3222 
3.82E+OO 2.90E+OO 1 RD3222 
1.53E+OO 7. 79E-01 0.976 RD3204 
3.30E+OO 3 .62E+OO 1 RD3263 U 

9.58E+OO 2 .15E+OO 0.95 1 
IT AS-IT-RS· 

0001 
3.54E+02 2.49E+02 0.94 RD3205 

DD 11 682M~ 



LAB NAME: 

LAB SAMPLE ID: 

WHCIO: 

96 ~ 350 I .. 087LJ 

IT AS-RICHLAND 

40428901 

BOBNX8 

REPORTING UNITS: pCi/L 

ISOTOPE 

ALPHA 
BETA 

TOTAL-SR 
C-14 

TC-99 

TRITIUM 

LAB SAMPLE ID: 

WHC ID: 

RESULT 

1.26E+OO 
1.43E+02 
5.67E+01 
1.55E+OO 

9.89E+01 

4.75E+03 

40435101 

BOBNX4 

COUNTING 
ERROR (2s) 

8.05E-01 
5.93E+OO 
1.98E+OO 
1.60E +00 

2.0lE+OO 

2.15E+02 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 
COUNTiNG 
ERROR (2s) 

ALPHA 7.42E-01 6.64E-01 
BETA 7.13E+OO _1.86E+OO 

TOTAL-SR -1.18E-01 2.54E-01 
C-14 1.80E+OO 1.60E+OO 

TC-99 1.25E +01 · 1.12E+OO 

TRITIUM 1.36E+04 3.35E+02 

.,.., + ~.,.,. 1,, z.• d 

IT ANALYTICAL SERVICES 
RICHLAND,WA 

· (509) 375-3131 

SAMPLE RES UL TS 

SOG NO.: W0043 

MATRIX: WATER 

DATE RECEIVED: 4/1 5/94 

TOTAL ERROR MDA YIELD 
METHOD 

(2s1 NUMBER 

8.20E-01 1.16E+OO 1 RD3222 
1.17E+01 2.89E+OO 1 RD3222 
1.49E+01 8.11 E-01 0.987 RD3204 
3.39E+OO 3.69E+OO 1 RD3263 u. 
1.39E +01 2.13E+OO 0.951 

5.11E+02 2.50E+02 0.94 

MATRIX: WATER 

DATE RECEIVED: 4/19/94 

TOTAL ERROR 
MDA YIELD (2s) 

6. 70E-01 1.11 E+OO 1 
1.92E +00 2.99E+OO 1 
2.56E-01 8.04E-01 0.9 

3.40E +00 3.69E+OO 1 

5.09E+OO 2.13E+OO 0.951 

1.15E+03 2.50E+02 0.94 

IT AS-IT-RS-
0001 

RD3205 l2 . 

METHOD 
NUMBER 

RD3222 l 
RD3222 
RD3204 V 
RD3263 l, 

IT AS-IT-RS· 
0001 

RD3205 }Z-

(A, u ~ J 

0 ': f ' . Cu 



LAB NAME: 

LAB SAMPLE ID: 

WHCID: 

qi· ~350 I 08'5 .. , fli! .. I,, 

IT AS-RICHLAND 

40443001 

BOBNY2 

REPORTING UNITS: pCi/L 

ISOTOPE 

ALPHA 
BETA 

TOTAL-SR 
C-14 

TC-99 

TRITIUM 

LAB SAMPLE ID: 

WHCID: 

RESULT 

1.43E+OO 
5.96E+01 
1.71E+01 
-1.82E+OO 

6.62E+01 

2.86E+03 

40450201 

BOBP20 

. REPORTING UNITS: pCi/L 

ISOTOPE RESULT 

ALPHA 5.33E-01 
BETA 1.88E+OO 

TOTAL-SR 2.87E-01 
C-14 1.89E+OO 

TC-99 2.05E +00 

TRITIUM 1.01 E +03 

COUNTING 
ERROR (2s) 

7.83E-01 
3.95E+OO 
1.22E+OO 
1.52E +00 

1.72E+OO 

1.79E +02 

COUNTING 
ERROR (2s1 

6.1 SE-01 
1.51 E +00 
2.99E-01 

1.56E+OO 

9.46E-01 

1.37E +02 

IT ANALYTICAL SERVICES 
RIClil.AND, WA 

· (509) 375-3131 

SAMPLE RESULTS 

SDG NO.: W0043 

MATRIX: WATER 

DATE RECENED: 4/22/94 

TOTAL ERROR 
MDA 

(2s) 

8.03E-01 8.41 E-01 
5.77E+OO 2.83E+OO 
4.28E+OO 8.67E-01 
3.21E+OO 3.62E+OO 

1.04E+01 2.13E+OO 

3.82E+02 2.50E+02 

MATRIX: WATER 

DATE RECEIVED: 4/27/94 

TOTAL ERROR 
MDA 

(2s) 

6.20E-01 1.17E+OO 
1.51E+OO 3.04E+OO 
3.08E-01 7.86E-01 

3.25E+OO 3.58E+OO 

4.23E+OO 2.13E+OO 

2.63E+02 2.50E+02 

YIELD 

1 
1 

0.761 
1 

0.951 

0.94 

YIELD 

1 
1 

0.889 
1 

0.951 

0.94 

METHOD 
NUMBER 

RD3222 
RD3222 
RD3204 
RD3263 

ITAS-IT-RS-
0001 

RD3205 

METHOD 
NUMBER 

RD3222 
RD3222 
RD3204 
RD3263 

ITAS-IT-RS-
0001 

RD3205 

00018~ 

u_ I 

~ 

, 
I 

I 
·r 



96 ~ 350 I.. 0876 

AB NAME: 

AB SAMPLE ID: 

"JHC ID: 

IT AS-RICHLAND 

40450202 

BOBP42 

lEPORTING UNITS: pCi/L 

ISOTOPE 

ALPHA 
BETA 

TOTAL-SR 
C-14 

TC-99 

TRITIUM 

AB SAMPLE IO: 

1/HC IO: 

RESULT 

1.68E-01 
1.71 E+OO 
3.23E-01 
-6.0SE-01 

2.66E+OO 

9.64E+OO 

40450203 

BOBP06 

EPORTING UNITS: pCi/L 

ISOTOPE RESULT 

ALPHA 1.84E +00 
BET~ 5.46E+OO 

TOTAL-SR -2.01 E-01 
C-14 -1.91 E +00 

TC-99 1.81 E+OO 

TRITIUM 8.39E+01 

\ . 

COUNTING 
ERROR (2s) 

2.53E-01 
1.29E+OO 
3.38E-01 

1.52E +00 

9.59E-01 

1.06E+02 

COUNTING 
ERROR (2s1 

9.09E-01 
1.74E +00 
2.57E-01 

1.SOE +00 

9.49E-01 

1.09E +02 

IT ANALYTICAL SERVICES 
RICHLAND, WA 

· (509) 375-3131 

SAMPLE RES UL TS 

SDG NO.: . W0043 

MATRIX: WATER 

DATE RECEIVED: 4/27/94 

TOTAL ERROR 
MDA 

(2s) 

2.54E-01 5.05E-01 
1.29E+OO 2.55E+OO 
3.47E-01 8.93E-01 

3.19E+OO 3.58E+OO 

4.28E +00 2.13E+OO 

2.08E+02 2.50E+02 

MATRIX: WATER 

DATE RECEIVED: 4/27 /94 

TOTAL ERROR 
(2s) 

MDA 

9.40E-01 1.11 E +00 
1.78E+OO 2.97E+OO 
2.61 E-01 8.52E-01 

3.16E+OO 3.58E+OO 

4 .21E+OO 2.13E+OO 

2.11 E +02 2.50E+02 

YIELD 
METHOD 
NUMBER 

1 RD3222 
1 RD3222 

0 .858 RD3204 
1 RD3263 

0.951 
IT AS-IT-RS-

0001 
0.94 RD3205 

' METHOD 
YIELD 

NUMBER 

1 RD3222 
1 RD3222 

0.833 R03204 
1 RD3263 

0.951 
IT AS-IT-RS-

0001 
0.94 . RD3205 

a-t) ~,~ht\.._\--;(l"" 

(¥-, oP-0 

u. 
LL 
u__, 
lA 

u. 
u. 
u 

UR 

p.. :ts t/ I I. I C, y 

0010 
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,B NAME: 

\8 SAMPLE ID: 

HC ID: 

IT AS-RICHLAND 

40450204 

BOBP30 

:PORTING UNITS: pCi/L 

ISOTOPE 

ALPHA 
BETA 

TOTAL-SR 
C-14 

TC-99 

TRITIUM 

AB SAMPLE ID: 

VHC ID: 

RESULT 

6.08E-02 
6.57E-01 
-8.72E-02 

-1.44E+OO 

2.09E+OO 

8.00E+01 

40450205 

BOBNY6 

tEPORTING UNITS: pCi/L 

ISOTOPE RESULT 

ALPHA · 7.46E-01 
BETA 3.37E+01 

TOTAL-SR 4.85E+OO 
C-14 3.38E-01 

TC-99 6.09E+01 

TRITIUM 2.43E+03 

COUNTING 
ERROR (2s) 

1.86E-01 
1.24E+OO 
2.48E-01 

1.51 E +00 

9.53E-01 

1.09E+02 

COUNTING 
ERROR (2s) 

6.67E-01 
3.08E+OO 
6.33E-01 

1.5-3E +00 

1.71 E +00 

1.71 E +02 

IT ANALYTICAL SERVICES 
RICHLAND, WA 

· (509) 375-3131 

SAMPLE RESULTS 

SDG NO.: W0043 

MATRIX: WATER 

DATE RECBVED: 4/27/94 

TOTAL ERROR MCA 
(2s) 

1.86E-01 4.53E-01 
1.24E+OO 2.66E+OO 
2.48E-01 7.82E-01 

3.17E+OO 3.58E+OO 

4.23E+OO 2.13E+OO 

2.11 E+02 2.50E+02 

MATRIX: WATER 

DATE RECEIVED: 4/27/94 

TOTAL ERROR MDA 
(2s) 

6.73E-01 1.12E+OO 
3.89E+OO 2.83E+OO 
1.39E+OO 7.60E-01 
3.21E+OO 3.58E+OO 

9.86E+OO 2.13E+OO 

3.53E+02 2.50E+02 

. 

YIELD 

1 
1 

0.865 
1 

0.951 -

0.94 

YIELD 

1 
1 

0.933 
1 

0.951 

0.94 

METHOD 
NUMBER 

RD3222 
RD3222 
RD3204 
RD3263 

ITAS-IT-RS-
0001 

RD3205 

METHOD 
NUMBER 

RD3222 
RD3222 
RD3204 
RD3263 

IT AS-IT-RS-
0001 

RD3205 

u.. 
~ 

u 
u 
u 
UR 

Ll 

R 

\ . S ,a,., p l ~ n o ~ ~ " " l ',{ ~ c: J \.,.> 1 i""' • A J,~t1(/ ... ~or1 (\JR~ 
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0001:..'. ··t 

0011 
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LAB NAME: 

LAB SAMPLE ID: 

WHC ID: 

96~3501~0878 

IT AS-RICHLAND 

40450206 

BOBP12 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 
COUNTING 
ERROR (2s1 

ALPHA 1.54E+OO 8. 16E-01 
BETA 5.05E+01 3.71 E +00 

TOTAL-SR 4.59E-02 2.69E-01 
C-14 4.51 E-02 1.53E+OO 

TC-99 1.82E+02 2.59E+OO 

TRITIUM 5.51 E+03 2.28E +02 

LAB SAMPLE ID: 40456701 

WHCID: BOBP08 

REPORTING UNITS: pCi/L 

ISOTOPE RESULT 
COUNTING 
ERROR (2s1 

ALPHA 2.56E +00 1.07E +00 
BETA 1.02E +01 2.06E+OO 

TOTAL-SR -2.00E-01 2. 74E-01 
C-14 -1.19E +00 1.51 E +00 

TC-99 2.38E+01 1.27E+OO 

TRITIUM 2.62E+04 4.52E+02 

IT ANALYTICAL SERVICES 
RICHLAND, WA 

· (509) 375-3131 

SAMPLE RESULTS 

SDG NO.: W0043 

MATRIX: WATER 

DATE RECEIVED: 4/27/94 

TOTAL ERROR 
MDA YIELD 

METHOD 
(2s) NUMBER 

8.38E-01 8.52E-01 1 RD3222 
5.14E+OO 3.06E+OO 1 RD3222 
2.69E-01 7.93E-01 0.916 RD3204 U 

3.20E+OO 3.58E+OO 1 RD3263 Ll 
2.28E+01 2.13E+OO 0.951 

IT AS-IT-RS-
0001 

5.64E +02 2.50E+02 0.94 AD3205 

MATRIX: WATER 

DATE RECEIVED: 4/29/94 

TOTAL ERROR 
MDA YIELD 

METHOD 
(2s1 NUMBER 

1.12E +00 1.14E +00 1 RD3222 
2.18E+OO 3.04E +00 1 RD3222 
2.78E-01 8.98E-01 0.851 RD3204 u. 

3.17E+OO 3.58E+OO 1 RD3263 L 

6.13E+OO 2.13E+OO 0,951 
IT AS-IT-RS-

0001 
2.06E +03 2.50E+02 0 .94 RD3205 f.:i 

0001~~ 

682A-6-~ 
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Date: 
To: 
From: 

September 19, 1994 
Westinghouse Hanford Company (technical representative) 
A.T. Kearney, Inc. 

Subject: lnorganics - Data Package No. B0BP28-TIVIA-752 (SDG No. B0BP28) 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. 
B0BP28-TMA-752 prepared by Thermo-Analytic Laboratories. A list of samples 
validated along with the analyses reported and the method of analysis is provided 
in the following table. 

\ )<. 
.. ::··•; Validation 
;)/$ample ID } 

·:-. 

~ample Date Analysis \\ Media Level 

B0BP28 04/26/94 Water D See 

B0BP29 04/26/94 Water (Filtered) D See 

Note 1. Requested Method : CLP-ICP Metals/AA Metals : Hg (unfiltered) 
Note 2. Requested Method: CLP-ICP Metals/AA Metals : Hg (filtered) 

Note 

Note 

·-. 

1 

2 

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

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

DATA QUALITY OBJECTIVES 

• Holding Times 

Analytical holding times for ICP metals and CVAA mercury analyses were 
assessed to ascertain whether the holding time requirements were met by the 
laboratory. The holding time requirements are as follows : samples must be 
analyzed within 28 days for mercury, and within six months for all other metals. 

All holding time requirements for all analytes in the data package were met. 

000001. 



• Blanks 

Positive Blanks 

9613501 .. 0880 Data Package No. B0BP28-TMA-752 
SDG No. B0BP28 

Page 2 of 5 

In the case of positive blank results, samples with · di gestate concentrations (in 
ug/L) of less than five times ( < 5x) the highest amount found in any of the 
associated blanks have had their associated values qualified as non-detected and 
flagged "U". Samples with concentrations of greater than five times ( > 5x) the 
highest amount found in any of the associated blanks do not require 
qualification. 

Due to the presence of laboratory blank contamination, sample number B0BP28 
in SDG No. B0BP28 was flagged "U" for chromium. 

Negative Blanks 

In the case of negative blank results, if the absolute value of any calibration 
blank exceeds the Instrument Detection Limit (IDL), all non-detects are qua lified 
as estimates and flagged "UJ'', and all positive results within two times the 
absolute value of the blank result are qualified as estimates and flagged "J" . In 
the case of preparation blanks, if the absolute value exceeds the Contract 
Required Detection Limit (CRDL), all non-detects are rejected and flagged "R" 
and all detected that are less than ten times the absolute value of the 
preparation blank result are qualified as estimates and flagged "J". 

Due to the presence of negative laboratory contamination, sample number 
B0BP29 in SDG No. B0BP28 was flagged "UJ" for selenium : 

All other laboratory blank results were acceptable . 

• Accuracy 

Matrix Spike 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix sp ike recoveries must generally fall within the range of 
75 to 125 percent. Samples with a spike recovery of less t han 30% and a 
sample value below the IDL were rejected and flagged "R". All other samples 
with a spike recovery outside the QC limits are qualified as estimates and 
flagged "J". 

All matr ix spike recovery results w ere acceptable. 

ooooo~ 
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Laboratory Control Sample Recovery 

Data Package No. B0BP28-TMA-752 
SDG No. B0BP28 

Page 3 of 5 

The LCS monitors the overall performance of the analysis, including the sample 
preparation. An LCS should be digested or distilled and analyzed with every 
group of samples which have been prepared together. The performance criteria 
for solid LCS samples are established through interlaboratory studies coordinated 
by a certifying agency (e.g., EPA or an independent commercial supplier). 

One liquid LCS was digested and analyzed for each of the cases in this report 
that contained water samples. The results were compared against the control 
limit of 80-120% as required by the EPA CLP SOW 3/90 protocol and found to 
be acceptable . 

All LCS results were found to be acceptable. 

• Precision 

Laboratory Duplicate Samples 

The laboratory duplicate results measures the precision of the method by 
measuring a second aliquot of the sample that is treated the same way as the 
original. Samples whose precision fell outside the quality control requirements 
were flagged as estimates "J". 

All laboratory duplicate recovery results vvere acceµtable . 

ICP Serial Dilution 

The ICP serial dilution is used to determine whether significant physical or 
chemical interferences exist due to sample matrix . If sample concentration is 
2._50 times the IDL for an analyte and the %0 is outside tr1e control limits the 
associated data must be qualified as estimates "J" . 

The ICP serial dilution results for sample number B0BP29 in SDG No. B0BP28 
fell outside the QC limits and the associated results were flagged "BJ" for 
potassium. 

( 1()£'('!; j ' ·. ·' . . . _, 
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Field Split Samples 

Data Package No. BOBP28-TMA-752 
SDG No. BOBP28 

Page 4 of 5 

Two sets of field split samples were submitted to TMA as shown below. 

Sample No. 

BOBP06 
BOBP07 

Duplicate Sample No. 

BOBP28 
BOBP29 

Well Location 

6-63-90 
6-63-90 

The split sample results were compared using the sample guidelines for 
determining the RPO between a sample and its duplicate. All results fell w ithin 
the required control limit. All results for both well locations appear in the 
summary tables within this report. 

• Total and Dissolved Sample Analysis 

lnorganics parameters included the analysis of the total as well as dissolved 
samples. Total samples include particulate and dissolved fractions while 
dissolved samples are filtered prior to preparation. The purpose of the analysis 
is to determine what metals are inherent in the particulate matter found in the 
aqueous sample. 

Since Westinghouse Validation Guidelines do not address this issue, the total 
and dissolved samples are presented in the report, but no judgement on the data 
was made . 

Below is a table of the total and filtered samples which were validated. 

Filtered 

BOBP28 BOBP29 

• Sample Result Verification and Detection Limits 

Sample results and reported detection limits were recalculated to ensure t hat the 
reported results were accurate. Raw data were examined for anomalies, 

. . 

transcription errors, and reduction errors. 

The reviewer verified that the results and detection limits fell within the linear 
range of the instrument. All sample results and reported detection limits w ere 
acceptable. 

000004 
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• Completeness 

Data Package No . B0BP28-TMA-752 
SDG No. B0BP28 

Page 5 of 5 

Data Package No. B0BP28-TMA-752 (SDG No . B0BP28) was submitted for 
validation and verified for completeness . 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

Positive and negative blank contamination were noted in two samples. Associated 
sample results were flagged accordingly . Contamination, however, was not 
sufficiently high to affect the usability of the data. A minor ICP serial dilution 
problem was noted for one sample and the result was flagged accordingly. Data 
flagged "J" are usable for limited purposes only . Except as noted in the preceding 
sections, all other validated data are usable for all purposes. 

REFERENCES 

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/ Chemical Methods, 
SW-846, Third Edition, Environmental Protection Agency , Washington, D.C . 

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for lnorganics 
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection 
Agency, Washington, D.C. 

EPA, 1988d, Laboratory Data Validation Functional Guidelines for Evaluating 
lnorganics Analyses, U.S. Environmental Protection Agency, Washington , D.C . 

EPA, 1990, EPA Contract Laboratory Program Statement of VVork for Inorganic 
Analyses, Multi-media, Multi-Concentration, U.S. Environmental Protection 
Agency, Washington, D.C . 

WHC, 1992a, Data Validation Procedures for Chemical Analyses, 
WHC-SD-EN-SPP-002, Rev . 2 , Westinghouse Hanford Company, October 1993. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance with the 
procedures herein are as follows: 

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

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

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

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

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

UR Indicates the compound or analyte was analyzed for and not detected in 
the sample. Additionally, the data is unusable due to an identified QC 
deficiency. 

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

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

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

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

000CC7 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: BOBP28 REVIEWER: RJS DA TE: 7 /8/94 PAGE_1_ OF_1_ 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

Chromium u B0BP28 Lab Blank Contamination 

Potassium BJ B0BP29 ICP Serial Dilution 

Selenium UJ B0BP29 Negative Lab Blank 
Contamination 

J 
i 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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INORGANIC ANALYSIS, WATER MATRIX, (µg/L) 

Protect: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: B0BP28 
Sample Number B0BP28 
Location 6-63-90 
Remarks SPLIT 
Sample Date 04/26/94 
Inoraanlc Ana1vtes CHUL Result a Result 
Aluminum 200 20.9 u 
Antimony 80 14.7 u 
Arsenic 10 2.8 B 
Barium 200 14.4 B 
Berylllum 5 0.40 u 
Cadmium 5 1.1 u 
Calcium 5000 35000 
Chromium 10 2.8 u 
Cobalt 50 2.1 u 
Copper 25 3.6 u 
Iron 100 120 
Lead s 2.0 B 
Magnesium 5000 12700 
Manaanese 15 3.3 B 
Mercury 0.2 0.20 u 
Nickel 40 6.5 u 
Potassium 5000 4360 B 
Selenium 5 2.1 u 
Sliver 10 3.6 u 
Sodium 5000 11200 
Thallium 10 2.2 u 
Vanadium 50 23.6 B 
Zinc 20 7.1 u 
Cyanide 10 NP 

NA= Not Analyzed 

Page_1_ of_1_ 
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INORGANIC ANALYSIS, WATER MATRIX, (µg/L) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: B0BP28 
Sample Number B0BP29 
Location 6-63-90 
Remarks SPLIT.FIL 
Sample Date 04/26/94 
lnoraanlc Analvtes Ct1UL Result Q Result 
Aluminum 200 20.9 u 
Antimony 60 14.7 u 
Arsenic 10 2.6 B 
Barium 200 15.0 B 
Beryllium 5 0.40 u 
Cadmium 5 1.1 u 
Calcium 5000 36000 
Chromium 10 2.5 u 
Cobalt 50 2.1 u 
Coooer 25 3.6 u 
Iron 100 9.9 u 
Lead 3 1.6 B 
Magnesium 5000 13200 
Manganese 15 0.90 u 
Mercury 0.2 0.20 u 
Nickel 40 6.5 u 
Potassium 5000 4520 BJ 
Selenium 5 2.1 UJ 
Sliver 10 3.6 u 
Sodium 5000 11700 
Thallium 10 2.2 u 
Vanadium 50 23.9 B 
Zinc 20 7.1 u 
Cyanide 10 N/~ 

N/A = Not Applicable, FIL ... FIitered 

- - - ----------. 

Page_1_ of_1_ 
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. .1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

BOBP28 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039 

-
Lab Code: SKINER Case No.: N4-04-.112SAS No.: 

Matrix (soil/water): WATER 

Level (low/med): LOW 

0.0 

· SOG No . : BOBP28 

Lab Sample ID: 05023-0.lS 

Date Received: 05/03/94 

% Solids: 

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

I I I 
I I I 

lCAS No. Analyte Concentration c: Q H I 
I 

I I I 
I -· _, 
l7429-9o-s Aluminum 20.9 U' p 
1 7440-36-0 Antimony 14.7 u p 
7440-38-2 Arsenic 2.8 B p 
7440-39-3 Barium 14.4 B p 
7440-41.-7 Beryllium 0.40lU p 
7440-43-9 Cadmium 1.1 :u p 
7440-70-2 Calcium 35000 I p 

I 

7440-47-3 Chromium 2.8 :;r: p u. 
7440-48-4 'Cobalt 2.1 u p 
7440-50-8 Copper 3.6 u p 
7439-89-6 Iron 120 p 
7439-92-1 Lead 2.0 B p 
7439-95-4 Magnesium 12700 p 
7439-96-5 Manganese 3.3 B p 
7439-97-6 Mercury 0.20 u AV 
7440-02-0 Nickel I 6.5 ,u p 
7440-09-7 Potassium: 4360 B p 
7782-49-2 Selenium 2.1 u p 
7440-22-4 Silver 3.6 u p 
7440-23-5 Sodium 11200 p 
7440-28-0 Thallium 2.2 u p 

I 

7440-62-2 Vanadium 23.6 8 p I 
I 

7440-66-6 Zinc 7.1 u p I 
I 

~ 
Cyanide NRl 

I _, 

Color Before: COLORLESS Clarity Before: CLEAR Texture:: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: ~~,G 
Comments: 1· \ . 

02· 

FORM I - IN ILM02.1 
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WESTINGHOUSE/HANFORD 

1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

BOBP29 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039 

Lab Code: SKINER Case No.: N4-04-112SAS Now: SDG No.: BOBP29 

Lab Sample ID: 05024-0lS 

Date Received: 05/03/94 

Matrix (soil/water): WATER 

Level (l_ow/med): 

% Solids: 

LOW 

0.0 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 

l7440-43-9 
:7440-70-2 
l7440-47-3 
: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 

l7440-22-4 
:7440-23-5 
:7440-28-0 
:7440-62-2 
l7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

I 
I 
I Analyte I 
I 
I 

'Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium: 
Cadmium I 

I 

Calcium I 
I 

Chromium I 
I 

Cobalt I 
I 

Copper I 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

I I 
I I 

Concentration:cl 
I I •-• 

20.9 :u: 
14.7 :u• 
2.6 :s 

15.0 :s 
o.4o:u 
1.1 :u 

36000 
2.5 :u 
2.1 :u 
3.6 :u 
9.9 :u 
1.6 :s 

13200 
o.9o:u 
0.20:u 
6.5 :u 

Q H 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
AV 
p . 

Potassium 4520 :.e-1 y P : SJ"' 
P :v~ 
p 

:selenium 2.1 : Id': 
:silver 3.6 :u: 
:sodium 11700 I I 

I I 

:Thallium 2.2 :u: 
:vanadium 23.9 :s: 
:zinc 7.1 :u: 
:cyanide I 

I 
I I 

•-• 
Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

000014 

p 
p 
p 
p 
NR 

I 

---•--
Texture: 

Artifacts: 

r.)_~-s -~'\ -
~ °'.\l: 00 2· 

ILM02.l 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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'./1AGt l TM/Norcal ~IN (f CWTIJDY (JU) I N4-04·112 
RCVD: 04/~/94 !XI: 06/03/94. 04/~/94 14: 57: 10 KEEP: W/01/94 Dli: S 

DiWi SNfl:E II:eITIFICAlllfi STIE 1E5lS for FRACTillti win wort in I.ID: 9J ani CAlEQIY 
01H B0BP28 llFILTERED ARlI l 111043 IIU21 111122 / 

oic:.w· ioBP2S· ·ts.·· · i.N=ii.mEi>· · i.Ri.i. · · · • · · · · · · · · i · iii>43. · · · • • • · · · • • • • • • • · · • · • · • • • · ••• · · · · · · · · · · · · · · · · · · · 
oiH.- ion·· iii>.·· i.N=ii.mEi>· · i.Ri.r · · · · · · · · · · • · r iii>43. · · iiiihl. • • iiii22· • • • · · · · • · · · · · · • · · · · · • · · · · · · • · · · · 

REl.EA7E)BY lRNfflRRED TD l!fil lmlmJ BY DAlE 

11-/f,/- I 4 I.;_ 9 '9<{ 7U /Jez ll,;:/tJ µiilf't 
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1 

Westinghouse Hanford P•g• l of l 
CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

Company Data Turnaround • Priorty 
Collector k. --nvtnn 

Company Contact Talaphon• No. 
@Nonn•I 

PH BUTClll1R 509•376·"~88 
ProJ•ct Dulgn1tlon I I S1mpllng Loc1tlon &AF No. 
100-BC-5 100 R 94-129 
Ice ChHt No. 

<-Ml 1t/-t/ 
Aeld logbook No, Mathod of Shlpmant 

E r-L -to~ c.., EMERY 
Shlppad To Oft.It• Prop~rty No. BIU of lading/Air BUI No. 
THA 
Ponlbl1 Sample Ha:r• rd1/Ramart1 "'9Hrvatlv1 

HN03<2 COOL 4 HN03<2 ttCLnll<~ COOl ' IINOl<2 
Type of •,..n 

Container G/P p GIP GIP Gs G/P ........ 
No, of 1 I.tr<¥ .., ..... ~•~: 

Contaln1r(1I 1 , J.- , 2 t '-N 
Specl•I H•ndllna ind/or Stor•g1 

~'0 Jtf~ Volume Lf L. ~ 'VJ.Vf,,f - . 
COOL TO 4 - --- CENTIGRADE 1000ml 1000ml . 

1000ml 1000ml 1000ml c::> 
.~w 

,rtt.,tf/~ /t,fZ-
ICP ~NIONS GROSS 1Tc•99 TRITI~ ICP fl 

HETALS F,S04 ~LPHA/ ~ETALS, C) 
AA ~OND BETA c-14 ~ CD 

SAMPLE ANALYSIS, METALS PH METALS, "'-.D 
C Hg Sr·90 Hg t..n 

0 FILTERD - CLP CLP 

F Simple No. M1trlx• D1t1 Simpled Timi Simpled 

~ 
,, . . ' ffit.¥.!®1Mtt4W:1.JJ,,'.t'f~W{@if!lllf itB1'·>·mpr····1·· ~ti~,~~;~.~-.. :~.-. .:-:❖::.~::-::~:-. .... ::~:=: •. ~ • __ ijt-: .~.:,:;c.·,,:,.f<¾;:: .. •' ... ~ ~ : .... .,i .... :-~~-.... 1\~~,::;~~/li / 

~6'ot11'~P u Lf./1c/t::J4 lo,y ><: l)c k , )c"" 
i5o.6 l't9- 9 u .j,,,, J I✓)< 

::11 :11!1\'.ei\\ ffi?'.i.i~itleE!IH Sign/Print Name• SPECIAL 'INSTRUCTIONS M1trlx 0 

Rellnqulehed By D1t1mme Received BY, lfJS/"i~/2. D1t1mme 
DATA DELIVERABLE-STANDALONE s - sou 

g -~~~/J:,,tio11,, ¼/kA'f ~ .... ~~ -- ;,;1hd /h/Z-
SE -Sedlm•nt 

lc.,1r1 so -Solld 
SL • Sludge 

,a~d By 4::1' ' . N D1t1mme Ref 1lved By' J(.., /3]~ ' D1temm1 w . W1ter S/;1.4f'!ia 
~ JJiA • • 0 • 011 

M " .. ~ .._.; '~'i,,d~tl (YfS"J- '/!;Lu,,:... J/·l ?-9'1 I /'!}qo A -Air 
Rellnqulehed Gy I o,temme Received By D1temme OS -Drum Sollde 

DL -Drum Uquld• 
T -Tlnue 
WI -Wipe 

Rellnqul1h1d By D1t1mme Rec1lved By Datemme L -Uquld 
V -Vegetation 
X -Other -

::\\111111111111 
R101IVld By Title D1temme ~ 

>,,,: 

-
1ii;:11m1:1~1 

Dl1po11l ~thod DlepoHd By D1temme ...... 

ti 
DISIBIBUTION: Origin•!- Sample Yellow • Samoler - - -- --

_., _ . __ , ___ 

-



96 ~ 350-1.0896 00.0003 

SAMPLE LOG-IN SHEET . { LAD NJ.XE . : TMNARU PACE: I . •Of 

REC£1va> BY (PRINT NANI:): /I/ PL. M.: 1!1.. f(.trlU LOC•IN•DATE : LJ j 7,d C/C/ 

RECEIVED BY (SICHATURE): 'h/.Y h t££_ .:I-. ~ 
CORRESPONDING 

-
,{"ML I l./ .lf ICE CHEST NO. 

. 
EPA SAMPLE ASSIGNED REMARKS: 

SAMPLE TAG LAB · CONOfTION OF 
# " # SAMPLE SHIPMENT,ETC 

REMARKS: noaf»2 ~ Al/Ollt> Y::> r✓,,.,.i, 

t. CUstody Seal(c) e I Absent• n.,,.Bf2MS- lrl/ n 1/ /J ';( I 
/ Broken 

N/ 
; I~ nB fl.~-, 

' .I 

Nl.fr - -2. O..tody Seal No.: , 

/ ·• 
~/ Absent• / .3. Chain of Custody 

Records 
/ 

4. Traffic Report• ~s { Absent• / 
or Poclclno Ll • t ./ 

S. Airbill ~l / Sticker / 
t I Absent• r 

6. Airblll No.: Y'<i-'2. {,OQ/3 o, I 
/ 

T. Sa,plc Tags . Q I Absent·• V 
8. s=c Tao ® I Not Lhte< . I 

N rs n of CUstody 
fr, l r1u / 

9. S~lc Condition: ~ I Broken•/ Irv ,.. I\/ - r }/ / Lealcino 

10.Docs infonnation ~/ No• 7/ 
on custody I records, traffic 
report•, and 
•eaplc tagc agree? ./ 

/ - / 
I 

11.Datc ltccieved at L~: l/60/ql( 
/ 

/ 
•. #;ff •c / 12. Toop of Ice chect 

1.3 . Ti111e ltcc:lcved: I Or,r, / 
SAMPLE TRANSFER l 

N/;t. 
, 

Fraction: ./ 

Arca I: Jv//1 I 
JJ!/4 . I By: 

On: ,,{/;j_ ( 
~ -

• Contaot 3UO aftd 1ttaofl reoord of reeolutloft 

'-•1.-.d lly: -----------------,. ... : 

·s~ 

000018 



!!~!LyticJJ~ 501.0897 
Skinner & Sherman Labs., Inc. 
300 Second Avenue 
Post Office Box 521 

Waltham. MA 02254-0521 
(617) 890-7200 

FAX (617) 890-3883 

May 31, 1994 

TMA/NORCAL 
2030 Wright Avenue 
Richmond, CA 94804 

RECORD COPY 

Attention: Dan Stuermer 

Quality Control Narrative 

Scope 

. 

One (1) water sample was submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on May 3, 1994 from TMA/Norcal. The 
sample was analyzed for the USEPA CLP metals. The analysis was 
performed under TMA/Skinner and Sherman work order S405023. 

Methodology 
The sample was prepared, analyzed and reported in accordance 
with the USEPA Contract Laboratory Program ILM02. 

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, 

TMA/SK~NNER ),~HERMAN LABO~TORIES, 

~ t;A.z:o'l't1A~ 
Steven R. "Frovencal · . 

INC. 

Lead Chemist 

00001.9 



96 ~350 L INGHOUSE/HANFORD 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039 

Lab Cod_e: SKINER 

SOW No.: ILH02.1 

Case No.: N4-04-1.1.2 SAS No.: 

SAMPLE NUMBER: 
BOBP28 
BOBP280 
BOBP28S 

Lab Sample IO. 
05023-01.S 
05023-01.S2 
05023-01.0S 

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

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

Comments: 

SOG No.: BOBP28 

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 authorized by the Laboratory Manager or the 
Hanager~s design]~' ~s ~rified ~Y the following signature. 

Signature: ~~-_ __ Name: Steven R. Provencal 

Date: . S: /sJ)t:j!J __ _ Title: Lead Chemist 001 
COVER PAGE - IN ILH02.1. 

000020 
- - ------ -



96~er & Sherman Laboratories 
Sample Login Sheet 
. . . 

Client CArnIDd1r? ~ ----.--------

~===.::: ..:.~-:r~::':~~ 
Shipment Dates:~ --------- - ·-- --- ---List any dau: wi~shipment problems & specify the problem: 

. Client m M.atrix Received 
1 ~-srai wn,:pr. .5f31ql\ 
2 . 

pH* 
1.90 

11:st(s) & QC ~lding '1lmc:s .. I 
CLP/'MlOOb tt9 ~S) {~ 

3 ____ ------- -- --~..--.-- ----
. 4 . s----

---~----------- .,....__ ------ ----7 ___ _ 
8 --9 _ __,.. __ 

10 ----11 ___ _ 
12 _...,..._ 
13 __ __,__ 

14 ___ _,,_ 
1S --
16 --~-
17 --
18 ------
19____,. ___ -~==---===-:====-====-"""'-===. ---
20 ____ -~----- -- ------ ----

These samples· are from a site known to have Radioactive Cm:ttaminatfon: Yes ~o · 
'Ibe.,e samples have detectable amounts of Radioactive Material: Yes ______ No c> 

Subcona3ctYes/No,'lb:. _______________ Daic:. ___ _ 

Reviewed . ------
• EPA/CLP n:quimf 

Rev 1.7 

000021 · 



1 OWN IF tl6Illff 
-~?9414:~:13 . 

IRD I H-112 
18': "1/01/94 Dli: S 

DSf Slffl£ IBTIFICATill . 5111D lE5I5 far fml[I Yitl mt in IEPT: 91 anl CAlmY 

oii=-il· ioiit:zii · · •• • · • iii=ii.m· · si.s. · · • · · • · · · · · · · i · iim7. · · •· · · ailio· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
oiH· in.· ·ii··· nim· · m· · · · · · · · · · · · · ·: · iim7. · · •· · · ailio· · · · ·· · ··· · · ···· · · · · · · · · · · · · · · · · · 
oii==-ii ii>iP21 · ilii · · · iii=ii.lmi, · m· · · · · · · · · · · · · ·: · iiiiJ7. · · •· · · aili.o· · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Oio:.i,· i.· c· s· · · · · · · · · · · · · · · · · · · · · •· · · · · · · · · · · · · ·: · iiiiJ1. · · •· · · ailic; · · · · · · · · · · · · · · -· · · · · · · · · · · · · · · · · 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
~ BOIF29 FILTER£D SliS : IHXJ7 IIIXIB lllllO 
cm:i,. iiif29. ··ii.···· mm·· m· · · · · · · · · · · · · · r iim7. · · •· · · ailio· · .... · .. · · .. · · ··· · · .. · · · · .. · · .. · 
ilz:v· i~-· DiP. ····mm··•··············:· iim7. · · •· · · ailio· · · · · ··· ··· · · ·· ·· · · · ·· · · · · ·· · · · · · 
im>=-il. L. C. s· .................... sirs .•..•......... :. iim7 ... iiml ... ailiC; ......... ~ ..................... . 

RELEm BY IMTE lEERREDTD l\lE IEEMD BY ~ ... - -
\$/<.,/91 ~~ ~fa:,~ 1$"1!/..'Jtf Q •f'N:J.X1;;:UJ sl3Jec~ 

) 

J 

.. 
·, _., 

182 
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Skinner & Sherman Labs., Inc. 
300 Second Avenue 
Post Office Box 521 

Waltham. MA 02254-0521 
(617) 890-7200 

----""""'Fi~~~x~rs::::17)::-7.B9=0-~3a=a=3-----r;:===============-=-•·i1 
I I I i t ! 

' rrEt~QRD COPY !I May 31, 1994 I ;; 
TMA/NORCAL . I j l 
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 May 3, 1994 from TMA/Norcal. The 
sample was analyzed for the USEPA CLP metals. The analysis was 
performed under TMA/Skinner and Sherman work order S405024. 

Methodology 
The sample was prepared, analyzed and reported in accordance 
with the USEPA Contract Laboratory Program ILM02. 

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

The ICP serial dilution for potassium exceeded the control limit 
requirement. 

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

Respectfully submitted, 

TMA/SKINNER__,() SHERMAN LABORATORIES, 

. ~Yh~ 
INC . 

Steven R. Provencal 
Lead Chemist 

000023 



96~3501 ~ *1 
( 

-INGHOUSE/HANFORD . 

COVER ·PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039 

Lab Code: SKINER 

SOW No.: ILM02.l 

Case No.: N4-04-112 SAS No.: SOG No ·. : BOBP29 

SAMPLE NUMBER: 
BOBP29 
BOBP290 
BOBP29S 

Lab Sample IO. 
05024-01S 
05024-01S2 
05024-010S 

Were ICP interelement corrections applied? 
·were ICP background corrections applied? 

Yes/No YES 
Yes/No YES 

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

Comments: 

Yes/No NO 

I certify that this data package is in compliance with the terms and 
conditions of the contract, b9th 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 authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature. 

Signature: -~ ~ Name: Steven R. Provencal 

Date: ---=s------./3,'-+-b;;..+1 __ _ Title: Lead Chemist 

COVER PAGE - IN ILM02.1 

000024 

001 



~ • I 
~ 
~ , 

" 

96 ~!Jonner & Sherman Laboratories 
Sample Login ~eet . 

\\brimder~ .:..o:s;:-~~Client \,~)PCI\ Numbc::rllyPem: t~ 
Pm~ CLl? 1bmaround :p)d)ow-Cooler'lemp:NJA CooJer~o _ g:=~1P~¾Mr ___ Cli __ cnt_Ca_se#_~-:.o~t,K 
Pmchase Order/ aact# tl\tl\- -,,~ ClientContact p-~ 
TJg#;Present/Absen~COC) ChainofCuSIDdy@VAbscnt/NAJ. ___ _ 

Samole Containers -~la:n Comment:. _______ _ 
Clim Comment? Yes/No) . 
Sample labels agree with"-ciiaiii of Custody Inmrmatv-~~mment) 
Client paperworlc ~ with samples and Chain of~ __ y?6crs,,No (Comment) 

SbipmentDatl:s: ~13/'t~ ------ . 
List any date witti paperwmk/shipment problems & specify the-pi-ob-. -,em-: 

Client ID 

iflp&fa:B 

3~~~~~~~===~-=~~~~~~~~~~~~~~~~ 4 -------

::==========--_____:- - ---·~....::::::::: ---

Matrix Received pH• 
.tLPBPl . r;f,,l ql( t .. :8( <? 

11:s!{s) & QC BodQ '7a-
Cl.P (!gOQ,., -+-~H-K,J,,,..__.........,&71 

7 8-------- --:::,,,.-:~_:-_-_..:... _----==-----=--

~i:--==--==--==--==- _=-....,=-.... =-"'-=-_::-_2-✓-~::~ C,0,P" e@;½f' 
~ ====== _-_-_-....::::- 7:;;...._ __ {lff-). 
~ _-------=--=-~~=:-= :::::: ~ ' · · 'C77' w· 16 ____ ...:.._ --..-

17 18-~;....._:...:::==----====-===-======~ 
19 ___ ------- -------=~,---
20 

These samples are from a si1e known to have Radioactive COlltmrinariori: Yes ~ No __ 
These samples have dctedable amounts of Radioactive Matr:rlaJ: Yes. _____ No ~ 

Subcontract:Yes/No,1b: ______________ oaiz::. ___ _ 

Reviewed ______ naie. ______ _ 

• EPA/CLP required 
Rev 1.7 

n00025 
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/PME 1 a ,lM·•mal -· n 04/li/94 L1E: 06/0'J/946Tij:ra 1 ... 
14 OIIN IF C1SllmT 

9414:j!:13 
11D I H-112 
KEEP: ai/01/94 11': 5 

- JWif SWlE IlBfflfICATIII · 5IIID lE515 far tmiflj uitl mt in IIPT: 9J anl CAmY 
I 

Oii=-iiiaiPa········iii=ii..m··•··············i·iiiiu···iiiii···iilliO································· 
iJiH.:. ii:iita ... i1ii •• iii=ii..ii:ii:ii .•.............. i. iiiiu ... -· .. iiiliii .............................. ~. 
Di.f::.ii iaiiaa. ·a;··· iii=ii..isEit · •· · · · · · · · · · · · · ·: · iiiiu. · · iiiiii · · iiiliii · · •· · · • · · · · · · · · · · · · · · · • · ·· · · · · · · 
Gio:.ii i.· c· s· · · · · · · · · · · · · · · · ·· · · · •· · · ·· · · · · · · · · · i · iiiiu. · · •· · · iiilio· · · ·· · · · · · ···· · · · · · · · · · · · · · · · · · · · 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
.... BOBP29 Fn.TERED SIS I IHJ07 IIIXJ8 IIIJ10 
iizi:.il. in··· m· · · · · i=ii.iw· · •· · .. · · · · .. · · · · i · m· · · •· · · iiilio· · · · · · · · · · · · .. · .. · · · · · · · · · · · .. · · · 
a:=-i; in··•····· miiJta· · •· · · · · ······· · ·: ·m· · ·•···iiilio········ · · · .... ····· ·· · · · ··· · ···· 
&-ii. L· c· s· · · · · · · · · · · · · · · · · · · · · .-· · · · · · · · · · · · · 1 · iiiil7'. · · •· · · iiilic; · · · ·· · · · · · ··· · ··· · · · · · · · · · · · ·· · · · 

RB.E&D BY ~ lRN&BIDlD n .&MIJ BY n 
~o..~ \S/~)-i1 '9fa~ ~'v -s-k/ 'Jcf D fQp.t;t;;.uJ S/3)~'{ 
'-,J 

18?. 

000026 
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Appendix 5 

Data Validation Supporting Documentation 
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.. •.: 

··>·-

VALIDATION ·• 
LEVEL: ·. . . . '-~ 

PROJECT: ·-.- - , ·• ··· if\fA-·PAc·KAeE: ··-,oo· s ·s3<·:.· .. : --<F::·Jt· t------~~------r-----------~--------------------1 . •·-,·· 
VALIDATOR: ~08 LAB: • -rM Pt- ·::,_. DATE: ; ry. I\·· G~ 

·- :·· .... . 

CASE: lOO - gc:.- S SDG: ·- B0BPa\8 

ANALYSES PERFORMED 
l,lCLP/ICP 0 a.l'/GFAA Jiita.PJHo 0 0 

0 SW-84fl/GFAA · 0 SW-84fl/Hg 0 o . 

._s_AM_P_L_ES-'-:/MA_TR_I_X ___ .::;;e,o~s.P~:;:;..-;,.=:8;.__.r..,_w~,"'.a..:.~.JioF'...C:e.~) _________ ---f :. -"' 

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

1----------------------------------------i : ':.:,' .,J 

e:-, ,_.-·:_. · •. ;:_ ' :··c·~-< -; -·>:.:.-~~:~>t:'.~;:-/:~'-'}~A+ .,,_ ·· .. :;:,:,·-Hk;:' :r•,0~- --·:·<-!,• -' : __ .:_ .. : .-'~-.1~ ·- ··)•. ' :' :-: ;::- .~-~ :;{:-- ~ir¥7 ... ,,,/;.,,;,. 
·-:: X->.~;;:;-.t>?.{i;;;<:\{\Itit. )~ ?-_.· .. -

.. : ~-- . ..:,, • ';l "l • • •;·•, • 

,: .. ~·;. -~ .. 

----------------------------------------· .·_ .t'··. • 
; ,,; .. . . -.~ .... ·. ·: ... ,· --~•:.:.,:,,.~'--.-..J :-•:.~~ i •;.i.-4:,:,• •;' .,-·;..·~~~-'~~·-:·~~!,,:., :'.:;.~-:/- -·:-

-----------------------------------------------.•,: .. 

2. HOLDING TIMES 
Are sample holding times acceptable? •••••••••••• • (j)s 
Comments: ]:C r' ✓ 

1::1 § v ~ 2-&- <JiA't:': 

A-19 
I 

000028 

No N/A 



. . . . 
.. · •· ·.:·:.·.-.·.::.:"~.!:;;~. >:-· •'~· . -~ ~' J : . . . ··:.:{". \ .. . 

·.· . . ·.• 
. . ... ::. : : '· _._._~:_:,·_. --:- _:• .... . -.. -.- • . . _;t· : 

· 3 • . . INSTRUMENT PERFORMANCE ANO CALIBRATIONS .· 
_-:_ : .. ::_:: - :~::. Were :i~iti-~1/ c~l-ib;ati,~ns -~~etf~~ed: on all,.instruments? •• . •• ®l ,_ .. ff~ _: __ :\H/Ai ,;_ . 
:<- ... Are·i~itfaLcalibrati~ns ~cceptable? . -. ~:~. ::/ . · >·. '.· ... · .... ~ ~ ·: Ho .. ·_N/A\~:.: 

::re~~~i::::~~::c:::rf:=t:1:;1·11s;i:n~; : · ... >_: ·.~es :N:o<: :N~/:A''( 
Are ICV and CCV checks acceptable? • . • • • • • • • • • ~ 
Comments: _s-a. mL J:"C. V 's e,n J Cc v 's u 5 e c) -' r lo • f::h 

SD6,'s: !c\SP28" +- e>oB&>C, 

"'·'"•. 

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

.. & 

. ·& 

No 
No 
No 
No 

..... · . .-. ·-.- -~;;~r,:• . 

N/A _ 

N/A 
N/A 
N/A 

Comments: __________________________ _ 

A-20 

000029 
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. . . 
. . ·- : .·- . 'f_t·:,;;}~_.< \ ,:•<:1°'./):>-::·:; ,~;. ,, ,· .. 

. .. .... . -....... ~;:~,.,.,: . , . • ..;: .. -.:: . 
' . ~-• . ~<~t;" ;;,.:-- :-; · ,: ·.· -- !':i 

·-·. •,. 

. . _ 6. _ P~CISIO~-- ._ : -'.: .:-<: .J:,:- : .\ :-:: _ . . ,-- _ . . : , . : . _ . ..,_ ._,.,_;_ 

. ·· ' Were :laboratory '. duplicate~t analyzed? --·: ·:: : -~- ~ · •••••••• iii) No N/A, 

Are'·1~oratory. d~plicate ·-~aq>les' •RPD values · llCCeptable?· •••• ,s No N/A 

Were ICP serial dilution samples an'alyzed? • • • • • • • • • • es No N/A . 

;. · .... 

Are ICP serial dilution %0 value~_ acceptable? ••••••••• Ye NN
0

o t _ 
1 Are field duplicate RPO values acceptable? · •••••••••• Yes N 

Are field split RPO values acceptable? ••••••••••• <5i) No S'1fl~~ 
Comments: ---------------------------

7. FURNACE AA QUALITY ·CONTRO(;: '. : ... :--- ... .. 
. . 

::\, :c:- i-, · . Were dup 1i cate '.-i njecti ~ns'. ·pe:rfo'.~ 'ed :·as ·required? • . • • • • • • Yes 
. · .. , ... •; Are_.-duplicate -.i~jecti~;:; '1'Rsi:(~~1,~e·; '~~c:'~~ptable?-· •••••••• Yes 

· · · · · Were ·analytic~(spi·k~s :perfo~d ·:a~ ·Crequired? ••• .•••••• . Yes 

_':_:·: . , · . . A~e a~alytic~l ::; -p{k~--:~c~~;~i~s -·acc~ptable? • • • • • • • • Yes 

Was MSA perfonried -_as 4 ~"q~{redf° ~, • . : :· / • . ~ . ~ . • • • • • Yes . 

Are MSA results ·~~ce~t~bl~?\ ;-' :·::·-- ~ -. :_ • • • • • • • • • . _ . .. ~es 
· ·>- _' .: ., . 

. : -_ .... :::.· .. ... _ :_,. -/~:·:·,:·- ... ·. :.:. ; 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 

Are all results supported in the raw data? ••••• 

Are results calculated properly? 

Do results meet the CRDLs? . . . . . . 
Comments: 

. . . . ·t . . . . • Yes 

-~ 

. ' ::-~--: .. 

No /~ ,, . . , . · ·•···• . 

No N/A 
No N/A .; 
No N/~ . 
No N/A _ 

No N/A 

No N/A 
No N/A 

No N/A 
No N/A 

-------------------------- -
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-~ . . ·t '"' • ..•• 
-:··~~ · .. . > ·--· ·_. -.-;- :; .· . ..-: ·; : : . :··_·· .. _::_ .. : . __ .··-: }:.,. ftJUlt~ ...... s DATA VAUDATION CHECKLIST 

' Comments (attach additional sheets as necessary): ___________ _ 
. l·_.:_' 

, :~.·· __ . .... ------------------------------

_. .. ·-.. : ·. -·: 

.. •... . •; 

... . ·- ._.:._;: ; ,. 

- - l -_ _;_ _____________ __;_ ______________ ,-t · 
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VALIDATION A B C D >< LEVEL: 

PROJECT: DATA PACKAGE: TOO 55_~ 
VALIDATOR: ~S LAB: ,~A DATE: ? / f3 / 9 '/ 

I 

CASE: \uc-sc-5 SDG: ~oBPd\9 
ANALYSES PERFORMED 

'it.ClP/lCP 0 CLP/GFAA ~CLP/Hg 0 CLP/Cyanide 

0 SW-846/lCP 0 SW-846/GFAA 0 SW-846/Hg 0 SW-846 
Cyanide 

SAMPLES/MATRIX ~DR?~G\ ( \rJ C+ 1 t: ~ ' 
'--

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

...__,/ 

0 

0 

0 

0 

... fl!> 
·® 

No 
No 

N/A 
N/A 

Comments: __________________________ _ 

2. HOLDING TIMES 
Are sample holding times acceptable? ••••••••••.• -~ No N/A 
Comments: ?- f go dc...vr Tc.1:> 

j 
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IA 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
N/A 
N/A 
N/A 
N/A 
N/A 

Were initial calibrations perfonned on all instruments? •• • • I No 
Are initial calibrations acceptable? ••••••••••••• Ye No 
Are ~CP interference checks acceptable? •••••••••••• es No 
Were ICV and CCV checks perfonned on all instruments?. •{YeV No 
Are ICV and CCV 9ffecks acceptable? ••••••••••••• -~ No 
Comments: ___ V ________________________ _ 

4. BLANKS 

Were ICB and CCB checks perfonned for all applicable analyses? N/A 
N/A 

No a!YA 
tW:JNJA 
1ir(J& 

~5-"> Are ICB and CCB results acceptable?. • • • • • • ~f~f· 
Were preparation blanks analyzed?. • • • • Yes 
Are preparation blank results acceptable? •• 
Were field/trip blanks analyzed? ••••• 
Are field/trip blank results acceptable? No~ 
Comments: ______________________ _,_ ___ _ 

Se. - n c ~ C.a. f b { ot n Jc -3,7 

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

... vQ No 

• Yes No 
Are LCS recov7acceptab le? •. • • • • • • • 

. ..... is No 

• • • • • e No 

Comments: . 

A-20 
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,' )1 • t. 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? . .. . . . . . . . 
Are laboratory duplicate samples RPO values acceptable? 
Were ICP serial dilution samples analyzed? •• 
Are ICP serial dilution %0 values acceptable? ••• 

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

Are field duplicate RPO values acceptable? · •••••• N: ~ ~,&jl"l '1'\ 
Are field split RPO values acceptable? ~ ~ 1 
Comments:_--:::,,...-:----:-.-------------a:::a---------:r-::=:::--

HJ(\o'\ -

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

• Yes 
•• Yes 
•• Yes 
• • Yes 
•• Yes 

No 
No 
No 
No 
No 

• Yes No 

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

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? . . . . No 
Are all results supported in the raw data? No 
Are results calculated properly? No 
Do results meet the CRDLs? •••• No 
Corrnnents: -:rc--.....,?--:r-"-5-~-Y'l.-~-"-\ __ ±_L) __ t\_v_W\_b_{_V-_____ _...._ b~+ pro";J:-cd 

'D"-h 6'/IU 
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1J8~ . 4 .~ ~IS DATA VALIDATION CHECKLIST 

· Comments (attach additional sheets as necessary): __________ _ 
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SDG: B0BP28 

COMMENTS: 

SAMPLE ID 

CCB3 

REVIEWER: RJS 

COMPOUND 

Chromium 

BLANK AND SAMPLE DATA SUMMARY 

DATE: 7/11/94 

RESULT Q RT UNITS 5X 
RESULT 

2.8 ug/L 14.0 

PAGE_1_ 

10X SAMPLES 
RESULT AFFECTED 

28.0 B0BP28 

OF_1_ 

QUALIFIER 

u 
's..0 
O:', 

-
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SDG: B0BP28 

COMMENTS: 

SAMPLE ID 

CCB4 

REVIEWER: RJS 

COMPOUND 

Selenium 

BLANK AND SAMPLE DATA SUMMARY 

DATE: 7/8/94 

RESULT Q RT UNITS 2X 
RESULT 

-3.8 ug/L 7.6 

PAGE_l_ OF_l_ 

10X SAMPLES 'QUALIFIER 
RESULT AFFECTED 

38.0 B0BP29 UJ 



C 
0 
0 
0 
w 
00 

SDG: BOBP28 I REVIEWER: RJS 

COMMENTS: 

COMPOUND 

Potassium 

PRECISION DATA SUMMARY 

DA TE: 7 /8/94 

SAMPLE ID: SAMPLE ID: 

BOBP29 BOBP29L 

PAGE_1_0F_1_ 

RPO SAMPLES AFFECTED QUALIFIER 

11.2 BOBP29 BJ 
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Date : 
To: 
From: 
Subject: 

September 19, 1994 
Westinghouse Hanford Company (technical representative) 
A .T. Kearney, Inc. 
Wet Chemistry - Data Package No . B0BP28-TMA-752 
(SDG No. B0BP28) 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. 
B0BP28-TMA-752 prepared by Thermo-Analytic Laboratories. A list of the sample 
validated along with the analyses reported and the method of analysis is provided 
in the following table . 

. 

Validation 
Sample ID Sample Date Media Level Analysis 

I BOBP28 I 04/26/94 I Water I D I See Note 1 I 
Note 1. Requested Method: Anions: F, S04, Cond., pH 

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

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

DATA QUALITY OBJECTIVES 

• Holding Times 

Analytical holding times for fluoride, pH, sulfate, and specific conductance w ere 
assessed to ascertain whether the holding time requirements were met by the 
laboratory. The holding time requirements are as follows: 28 days for fluoride, 
specific conductance and sulfate; and 24 hours for pH . 

The 24-hour holding time for pH was exceeded for sample number B0BP28 in 
SDG No. B0BP28 and the associated result was flagged "J" . 

Holding t imes for all other analytes reviewed met QC requirements. 

000001 
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• Blanks 

Data Package No. B0BP28-TMA-752 
SDG No. B0BP28 

Page 2 of 4 

One laboratory preparation blank is analyzed at a frequency of one every 20 
samples. All blank results must fall below the CROL and if not, all associated 
data < 5 times the amount found in the blank are qualified as non-detected "U". 

All laboratory blank results were acceptable. 

• Accuracy 

Matrix Spike 

Matrix spike analyses are used to assess the analytical accuracy of the repo rted 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. 

All matrix spike results were acceptable. 

Laboratory Control Sample Recovery 

The LCS monitors the overall performance of the analysis, including the sa mple 
preparation. An LCS should be prepared (e.g., digested or distilled) and analyzed 
with every group of samples which have been prepared together . The 
performance criteria for aqueous LCS percent recovery is 80 to 1 20 percent. 
The performance criteria for solid LCS samples are established through 
interlaboratory studies coordinated by a certifying agency (e.g., EPA or an 
independent commercial supplier). 

All LCS results were found to be acceptable. 

• Precision 

Analytical duplicate sample analyses are used to measure laboratory precision 
and sample homogeneity. Field duplicate analyses are used to measure both the 
laboratory and the field sampling procedure precision . 

All duplicate analyses results were acceptable for this data . 
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Data Package No. B0BP28-TMA-752 

SDG No. B0BP28 
Page 3 of 4 

• Sample Result Verification and Detection Limits 

Sample results and reported detection limits were recalculated to ensure that the 
reported results were accurate. Raw data were examined for anomalies, 
transcription errors, and reduction errors. 

The reviewer verified that the results and detection limits fell within the linear 
range of the instrument. All sample results and reported detection limits were 
acceptable. 

• Completeness 

Data Package No. B0BP28-TMA-752 (SDG No. B0BP28) was submitted for 
validation and verified for completeness. 

MAJOR DEFICIENCIES 

None found . 

MINOR DEFICIENCIES 

A review of instrument continuing calibration information and QC data indicate that 
instrument performance was adequate for all analyses. Holding times were 
exceeded for pH in one sample and the associated result was qualified as an 
estimate and flagged "J". Estimated results are usable for limited purposes only. 
All other validated results are considered accurate within the standard error 
associated with the methods. 

REFERENCES 

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 
SW-846, Third Edition, Environmental Protection Agency, Washington, O..C. 

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for lnorganics 
Analyses, Multi-Media, Mu/ti-Concentration, U.S. Environmental Protection 
Agency, Washington, D.C. 

EPA, 1988d, Laboratory Data Validation Functional Guidelines for Evaluating 
lnorganics Analyses, U.S. Environmental Protection Agency, Washington , D.C. 
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Data Package No. B0BP28-TMA-752 

SDG No. B0BP28 
Page 4 of 4 

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic 
Analyses, Multi-media, Multi-Concentration, U.S. Environmental Protection 
Agency, Washington , D.C. 

WHC, 1992a, Data Validation Procedures for Chemical Analyses, 
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October 1993. 

000004 



96 I 350 L.0921 

Appendix 1 

Glossary of Data Reporting Qualifiers 

000005 



qt:;35•m QCl?? ..• ~ I, ~ . m .. .11..1., 

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

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

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

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

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

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

UR Indicates the compound or analyte was analyzed for and not detected in 
the sample. Additionally, the data is unusable due to an identified QC 
deficiency. 

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

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

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

N .Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications usable for decision-making purposes). 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: BOBP28 REVIEWER: SC DA TE: 8/1 /94 PAGE 1 OF_1_ 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

pH J BOBP28 Holding Time Exceeded 

000008 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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0 
0 
0 
~\ 
0 

WET CHEMISTRY/ANIONS ANALYSIS.'WATER MATRIX, (mg/L) 

Prolect: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: B0BP28 
Sample Number B0BP28 
Location 6-63-90 
Remarks SPLIT 
Sample Date 04/26/94 

. wet t,nem1strv Analvtes GHIH Result a Result a 
Auorlde 300.0 0.20 
pH (pH units) 9040 7.9 J 
Sulfate 300.0 29.0 
Specific Conductivity . 120.1 307 

(um ho/cm) 

Page_1_of_1_ 

Result a Result a Result a Result a Hesun Q Hesult a Resun a Result a 

, . 



96~3501~092;? 000009 
'IMA :Inc. REPORT Work Order# M-04-0~2 

Received: 04/29/94 R.e5W;ts by Sample 

SAMPLE ID =B.:.OB=P::.2::.8=------------ FRAC'l'ION ~ TEST CODE wcc:LPL NAME Anions & Wet Chem. 

g/1/citJ 
6C. 

Date & Time Collected 04/26/94 categ02-y _____ _ 

ANIONS AND WE.'T CHEMISTRY - LIQUIDS 
ANALYSIS METHOD RESULT .mm:g hlri!! 

Fluoride 300.0 0 . 2 mg/L 0.1 

pH 90405 7.9 pH 0.1 

-- .~,,. 
Sulfate 300.0 29 mg/L 1 ,,.. 

~''-. Conductivity 120.1 307 umho/cm 6 

FORM I 

g/1/qt./ SC 

00001.1. 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 

GENERAL CHEMISTRY 
CASE NO. 04-082 

(THA/ARLI Work Order f M-04-082 

General Chemistry results are presented 
for the following WHC LIQUID samples: 

I 

B0BP28 

Norcal Work Order I N4-04-112 

Thermo Analytical Inc. 
160 Taylor Street 

Monrovia, CA 91016 
. (818) 357-3247 

Date submitted: 

6/13/94 

000013 
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000·002 

'.,./fAGt 1 TM/Norcal CMIN (f C\filDDY IIID I IM-04-112 
( 

( RCW: 04/'ll/94 ll£: 06/03194. 04/'ll/94 14: 57: 10 J.EEP: (11/01/94 Dis>: S ( 

llalSf ENflE ItefTIFICATilfi STIE lE5TS for FRACTillti witb wort in IEPT: 9J an~ CATmEY ( 

01H BOBP2S llFILTERED ARU : 111043 IIU21 IIU22 
,,. 

oic:.ii ioBP20· · ;s· · · · iif:ii.m· · ARLr · · · · · · · · · · · · i · iii>43. · • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • · • • • · • • · • · · 
( 

oiiHi aoBP28· · wi· · · iif=ii.m .. Mi.r · · · · · · · · · .. T im:f .. iiti2r .. iiti22 .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

( 

REl.EAiD BY ~ TRNmRRED TO l!M.; RECEI~ BY ~ 
. { 

!l"""'a.4 4(:,_9f1t(. ltfY-( ,J{.i9h'f 1J,l1nU 1Jiil'f'i' 

' 
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r 
Westinghouse Hanford Page l of l 

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST Company Dete Tumeround • Prtorty 
Collector k. If~(]() 

Compeny Contact Telephone No. 
@Normal 

PH BUTClls:D 509·376-4388 
Project 0-• lgnetlon I I Sampllng location SAF No. 
100·BC•5 100 R 94·129 
le• Ch-• t No. 

~I I ti-</ Fleld~ogbook No. Method of Shipment 
r-L-103 t:. EMS:DY 

Shipped To Offalte Prop!rtY No. BIU of lading/Air BIii No. 
TMA 
Poulble Semple Hezerda/Ramerka Preaervetlve 

111101<2 toot ' HN03<2 HCl nll<i COOi 4 111101<2 
Type of 

Container GIP p G/P GIP Gs G/P '-..0 
No. of 1 .. ,..,,, ..,, .... .\,.!' ', 

Contelnerl•I 1 1 1 2 1 ~· .J,,- 1 ... ~, 

Special HendUng end/or Storage 
-30 J,f~ Volume l.f L- ~ o/~f-( u, 

COOL TO 4 DEGREES CEIITIGR&ns: 1oon ... 1 1000ml ·---. 1000ml 1000ml 1000ml c::) 

,t1<,4'/~ ICP ~NIONS GROSS Tc·99 TRITIUM ICP -/c, I z_ METALS F,S04 ,\LPHA/ ~ETALS, .. 
~ tOND BETA t-14 AA c:3 i..._o 

SAMPLE ANALYSIS, METALS pH ~ETALS, t..,,J Hg $r·90 Hg -f:JLTERD 
CLP CLP 

Semple No. Mettfx• Date Sampled Time Sampled .. -,.iww.1.rnti'~~~- , · . ~*~~ft-il.~ffiti,p 
~· 

. if:. .i:-: , ... (t.Li!: r., ... ,.,,~ •. J,.fa:r:t~$. ·* .. , ... , .. ,; ... • . . , .-:~r,. -: .. s:l«-. -!:-:<.•: -~ 

oO/l/J~f u '-t /J.f;/~4 10}'-{ , 

_/5().(j /Jti 9 ~ 
. 

J 1✓>< u 
0 
u 
t--i 

~ -· 
f :i:~+.,~i:9-r)i?:;jJ,i{!p.'ttlfi:I Sign/Print Nemee SPECIAL 'INSTRUCTIONS MetlflC• 

Rellnqul•hed By Date/Time Received By• /1.'JS/ll(~~L.. Dete/Time 
DATA DELIVERABLE·STANDALONE I • _lol 

J, -~M/J;_7ic,i,,, ½hcA" 
SE -Sediment 

lc.1r1 ~ ... _ .. ~ , .. /·~' /t:,/z._ so -Solid 
SL -Sludge 

a~d By 4::1' ;,..,.p!ia N Detemme Ref elved By' J(., /j];.,, 1 • Detemme w -Weter 

:~-~~1-1 ·:.,./),fl~tl O'f5?, ~ J)~A ~,. • '/!, I.tu:... JI.,. ? .CJ.,/ I 3 :/ tJ 
0 -OU 
A -Air 

Relfnqulahed 8y I D,temme Received By DetelTlme DS -Drum lollda 
DL -Drum Uqulda 
T -T111ue 
WI -Wipe 

Rellnqul1h1d By Detemme Received By Detemme L -Uquld 
V • Vegatetlon 
X -Other 

;\\\11~1,1,~1 Received By Title Detemme 

~ 

_:~11111\: DlapoHI Method Dl•poaed By Detamme "' 

DISTIUBUTION: Origin•._ Semple Yellow • Sampler D"' ltl"VV\ Q._n It "'lft"'II • 



961350-L 093i: 00.0003 

SAMPLE LOG-IN SHEET . { I.All 11.AHE : TMA/ARU PACE: I ·OF 

RECEIVED BY CPRlllT MANE): /I/ .r->t... M.: ~._ ,c....ru lOC•IM•DATE : 'I / 7 ,d fJ I.I 

RECEIVED BY CSICHATURE): /h,,'/h1 u_,J: ~ 
CORRESPONDING 

ICE CHEST NO. ,f fr/LI l./1/ - EPA SAMPLE ASSIGNED REMARKS: 
SAMPLE TAG LAB - CONOmONOF ,,, 

" II SAMPLE SHIPMENT,ETC 

REMARKS: RoOf2~ ttl/ Ol/ tJ Yi' -,✓,r•~ 

1. CUstody Scal(c) e I Absent• n/1·8 /V.r r lf;l/ tJ l/. /J ~ I 
/ Broken N/ ,~ 

' 
fl. nB tr.Mi 

2. C:U.tody Seal Mo.: NI.fr - -
/ ·. 

~/Absent• / 13. Olain of CUstody 
Records 

/ 
4. Traffic Report• :.9 ( Absent• / 

or Paclclno lht ./ 
S. Airbill ~l / Sticker / 

t / Absent• r 
6. Airbll l No.: Y''i-'2 {,00/3 a, I 

T. SMplc Taos -~ I Absent·• 

/ 
I/ 

a. s:c Tao ~/ Not llstec r / II rs n of CUstcc!y 
/,., I) r,u / 

9. ~le Conditicn: ~ I Brolten• / I ,v ,. I\/ 
-

f ,,v / Leaking 

10.Docs infonnation <S,1110• )/ 
on custody 

/ records, traffic . 
reports, end V 
•111rPle tags egrce7 / 

/ - / 
/ 

ti.Date Rccieved at l~: 1/b ol~l/ 
I 

/ 
12.r·~ of Ice chect 

~( 
•c / 

15.Tiine Rcclcved: I 01',/, I 
SAMPLE TRANSFER / 

fraction: NI~ ,// 

Arca I: JY//1 I 
fl(/# .. I By: 

On: .J/11. { 
-

• Cofttaot :11110 and attaoh ,._,.d or reeolutlon 

1e,,,....., Oy: ----------------
Hh: 

·s~ 
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GENERAL CHEMISTRY RESULTS 

CASE NO. 04-082 

Sample#: 

BOBP28 

CASE NARRATIVE 

The holding time was exceeded for the analysis of 
pH. Careful review of the QC analysis indicates 
that the data is reliable. 

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

Maureen Parrish 

000017 
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Data Validation Supporting Documentation 
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VALIDATION ,.. A B C @) E 
LEVEL: 

PROJECT: WP +-l n ,·, 'hO"'v\ c._J?..-+-b.trtz,y-t\ DATA PACKAGE: Tooss~ 
VALIDATOR: 3(_ ~ LAB: ,J:T DATE: i ( I /q1 

I I 

CASE: SOG: ~nBPZS' 
ANALYSES PERFORMED 

~Anions/IC OTOC OTOX 0 T?H-418 .1 
. 
0 Ammonia 0 BOO/COO 0 Chloride 0 Chromium-VI 

~Sulfate OT0S OTKN 'f4Phoephcte 

/0 ' lo 0 0 . 
SAMPLES/MATRIX MBP - IA I/J.-/7 J--r -;, 

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

Oil end Gre•e Alkalinity 

)(pH 0 NO,!NO, 

I/ 
¾~~!((}. D 

D I D 

. 6{;) No 

. G) No 

N/A 
N/A 

Comments: __________________________ _ 

2. HOLDING TIMES 
Are sample holding times acceptable? •. 

Connnents: pit' l)J,tt~ (a dat S 
Yes~ N/A 

I I ..-:-- ~ I 

....J 

A-23 
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""'' , TRY DATA VALIDATION CHECKLIST 

3. INSTRUME~T CALIBRATION 

Was initial calibration perfonned for all applicable analyses?~ No 
Are initial calibration results acceptable? •.••••... _g No 

Was a,·calibration check perfonned for all applicable analyses? <Jii2 No 

N/A 
N/A 
N/A 
N/A Are calibration check results acceptable? •••.•.••.. @ No 

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

4. BLANKS 

Were laboratory blanks analyzed? . ~ No N/A 
. ... No N/A e 

. Yes 
N~ 

. . . . . . 
N: N/A . . . . . . • Yes 

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

5. ACCURACY 
Were spike samples analyzed at the required frequency? 
Are spike recoveries acceptable? ••••••..••• 

Were LCS analyses perfonned at the required frequency? 
Are LCS recoveries acceptable? 

. _c::) 

.. (&) 

·@ . . Yes 

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

Comments: __________ ..;_ __________________ _ 

6. PRECISION 

Were laboratory duplicate ·samples analyzed 
at the required frequency? .......... . 

Are laboratory duplicate sample RPO values acceptable? 

Are fie 1 d dup 1 i cate RPO va 1 ues acceptab 1 e? . -~ . 
Are field split RPO values acceptable? . . .(fJ!F..~-. 

-.....___J 

t5..,v·''11 
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.. o No N/A 

. ~ No N/A 
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WHC-SD-EN-SPP-OO2, Rev. 2 

9~ J ~ M STRY DATA VALIDATION CHECKLIST 
Comments: _________ ..._ ________________ _ 

--

7. ANALYTE QUANTITATION 
Was analyte quantitation perfonned properly? •· ••••••• ~ No 
Comments: _____________________ ~------

N/A 

8. REPORTED RESULTS AND DETECTION LIMITS /?"', 
Are results reported for all requested analyses? ••• ~ No 
Are results supported in the raw data? 
Are results calculated properly? •• 
Do results meet the CRDLs? ••• 
Comments: 

••••••••••• ~ No 
••••••.•• -~ No 
. . . . . . (!!}' No 

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

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

A-25 
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C 
0 
0 
0 
N 
N 

SDG: B0BP28 

COMMENTS: 

FIELD SAMPLE 
ID 

BOBP28 

REVIEWER: SC 

ANALYSIS DATE 
TYPE SAMPLED 

pH 4/26/94 

HOLDING TIME SUMMARY 

DA TE: 8/1 /94 PAGE_1_OF_1_ 

PREP. ANALYSIS 
DATE DATE HOLDING HOLDING 
PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

5/02/94 24 hours J 



9/02/94 Data Validat ion Check List 

for Project 100-BC-5 

HEIS Samp I Client Master DP DP Sequence Y Y Y Y Y Y Date OSM 
Number I Sample Number . I File Number I Number I Laboratory INI VOA INISEMI VOA INIPEST/PCB INI ~ETCHEM INI METALS I COMMENTS INI RADCHEM IRcvd DP I 

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

BOBP28 IBOBP28 752 I TMA/NORCAL 

B0BP29 IBOBP28 752 I TMA/NORCAL 

IYI 6/15/94 IYI 6/15/94 104/29/94 - SAF- IYI 6/27/94 I 6/27/941 
94-129 

IYI 6/15/94 104/29/94 - SAF- INI 
94-129 

Data Entry COfll)lete: 

I 6t15t94 
·F 

DATATRAC 

Validation Rcvd ~h,;/ 



RECORD COPY 
Date: September 19, 1994 
To: 
From: 

Westinghouse Hanford Company (technical representative) 
A.T. Kearney, Inc. 

Subject: Radiochemistry - Data Package No. B0BP28-TMA-752 (SDG No. 
B0BP28) 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. 
B0BP28-TMA-752 prepared by Thermo-Analytic Laboratories. A list of the sample 
validated along with the analyses reported and the method of analysis is provided 
in the following table. 

B0BP28 04/26/94 Water D I See Note 1 

Note 1. Requested Method: Gross Alpha/Beta, Sr-90, Tc-99, Tritium/C-14, Total 
Activity 

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

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

DATA QUALITY OBJECTIVES 

• ·Holding Times 

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

All holding times were acceptable. 

uooon1 



96 ~ 350 L09LI I 

• Instrument Calibration and Performance 

Data Package No. B0BP28-TMA-752 
SDG No . B0BP28 

Page 2 of 4 

Instrument calibration is performed to establish that the counters used to _ 
determine radionuclide activities are capable of producing acceptable and reliable 
analytical data. Each counting system must be factory calibrated at installation 
and after any maintenance or repair. Calibration consists of an instrument 
efficiency determination for each applicable radionuclide. Continuing calibration 
checks are performed to verify that instrument performance is stable and 
reproducible. 

All calibration results, including efficiency checks and background counts , were 
acceptable. 

• Blanks 

Blank samples are analyzed to determine if positive results are due to laboratory 
reagent, sample container, or detector contamination. If blank analysis results 
indicate the presence of an analyte above both the MDA and the statistical 
uncertainty associated with that MDA, the following qualifiers were appl ied: All 
positive sample results less than five times the highest blank concentration were 
qualified as estimated; sample results below the MDA were elevated to the MDA 
and qualified as undetected; sample results above the MDA and greater than five 
times the highest blank concentration were not qualified. 

All blank results were acceptable. 

• Accuracy 

Accuracy was evaluated by analyzing soil or distilled water samples spiked with 
known amounts of radionuclides : The sample activity as determined by analysis 
is compared to the known activity to assess accuracy. The acceptable 
laboratory control sample recovery range is 70 to 130 percent, while that for a 
matrix spike is 60 to 140 percent. Spike sample results outside the above 
ranges resulted in associated sample results being qualified as estimated , 
rejected, or not qualified, depending on the activity of the individual sample. A 
chemical tracer is used to determine the efficiency of the analytical method, 
with tracer yield limits of 30 to 105 percent. Sample results above the MDA 
with chemical yields outside the above stated limits were qualified as estimated 
or rejected. 

Due to a low chemical yield (25%), the technetium-99 result for sample number 
B0BP28 in SDG No. B0BP28 was qualified as estimated and flagged "J" . 

All other accuracy results were acceptable. 

UU0002 



• Precision 

Data Package No. BOBP28-TMA-752 
SDG No. BOBP28 

Page 3 of 4 

Analytical precision is expressed by the RPO between the recoveries of duplicate 
matrix spike analyses performed on a sample. When the laboratory has not 
performed duplicate spike analyses, precision may also be assessed using 
unspiked duplicate sample analyses. If both sample and replicate activities are 
greater than five times the RDL and the RPO is less than 35 percent for soil 
samples and 20 percent for water samples, the results are acceptable. If either 
activities are < 5xRDL, a control limit of ..::;_2xRDL is used for soil samples and 
~RDL for water samples. If either the original or replicate value is below the 
RDL, the applicable control limits are ..::;_RDL for water samples and ..::;_2xRDL for 
soil samples. If the RPO is outside the applicable control limit, associated results 
are qualified as estimated detects or estimated non-detects. 

All precision results were acceptable. 

• Sample Result Verification and Detection Limits 

Sample results and reported detection limits were recalculated to ensure that the 
reported results were accurate. Raw data were examined for anomalies, 
transcription errors, and reduction errors. 

The RDL for technetium-99 in sample number BOBP28 in SDG No. BOBP28 was 
above the calculated MDA value. 

All other sample results and reported detection limits were acceptable. 

• Completeness 

Data Package No. BOBP28-TMA-752 (SDG No. BOBP28) was submitted for 
validation and verified for completeness. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

A review of instrument continuing calibration information and QC data indicate that 
instrument performance was adequate for all analyses. The chemical recovery for 
technetium-99 .in sample number BOBP28 was below QC limits. Associated 
sample results were qualified as estimates. Estimated results are usable for limited 
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96~3501.09Y3 Data Package No. B0BP28-TMA-752 
SDG No. B0BP28 

Page 4 of 4 

purposes only. Except as noted in the preceding sections, all other validated data 
are usable for all purposes. 

REFERENCES 

WHC, 1992a, Data Validation Procedures for Chemical Analyses, 
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October 1993. 

WHC, 1992b, Data Validation Procedures for Radiochemical Analyses, 
WHC-SD-EN-001, Rev. 2, Westinghouse Hanford Company, l993. 
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Glossary of Data Reporting Qualifiers 

000005 



9611350 I. 09L~S 

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

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

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

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

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

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

UR Indicates th~ compound or analyte was analyzed for and not detected in 
the sample. ' Additionally, the data is unusable due to an identified QC 
deficiency. 

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

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

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

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications (usable for decision-making 
purposes). 
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Appendix 2 

Summary of Data Qualification 
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961350 L09Y7 
DATA QUALIFICATION SUMMARY 

SDG: BOBP28 REVIEWER: RJS DATE: 9/1 5/94 PAGE_1_ OF_1_ 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

Technetium-99 UJ BOBP28 Low chemical recovery 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX. (pCI/L+-2 standard deviations) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case I SDG: BOBP28 
Sample Number . B0BP28 
Location 6-63-90 
Remarks Split 
Sample Date 04/26/94 
Radlochemlstrv Ana1vs1s Hesu1t u HeauIt u HesuIt u HesuIt 
Gross Alpha 0.77 u -
Gross Beta 4.0 
Tritium 4.3 u 
Carbon-14 -15 u 
Strontlum-90 0.18 u 
Technetlum-99 1.1 UJ 

Page_1_of_1_ 

u Hesult u HesuIt u HesuIt u Hesult u Result u Result u = 



SDG 

Contact 

Lab sa111ple id 
Dept sample id 

Received 

ANALTTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Strontium 90 
Technetiu111 99 

DATA SHEETS 

7371 
N. Joseph Verville 

N404114-01 
7371-001 
04(29(94 

CAS 10 

Alpha 
Beta 
10028-17-8 
14762-75-5 
10098-97-2 
14133-76-7: 

Page 1 
SUMMARY DATA SECTION 

Page 12 

RCAL 
T GROUP 7371 

DATA S.HEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pCi/L 

Collected 
custody id 

2a ERR 
(COUNT) 

I 
1-2 
1.3 

160 
33 

0.31 
1.9 

\lestinghouse Hanford 
MBH-SVV-069262 

BOBP28 
100-BC-5 lt0UIO 

04(26(94 
EFL-1036 

NOA 
pCi/L 

RDL 
pCi/L 

·QUALi • 

FIERS TEST 

..sV6: 73'7 / 

Lab id TMAN 

Protocol \IHC-HASM 
Version Ver 1.0 

Form OVD-DS 
ve·rsi on 2-30 

Report date 06/24/94 
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TMAINORCAL 
Report N4-04-114-7371 
Sample Delivery Group 7371 

Westinghouse Hanford Company 
P.O. MBH-SVV-069262 

Case Narrative June 24, 1994 

1.0 GENERAL 

TMA/Norcal Sample Delivery Group 7371 is comprised of a single water sample designated 
as SAF 94-129. There were no unique ID's on the Chain-of-Custody document, however, 
the project designation on the document was 100-BC-5. 

Four 1000 mL poly bottles of sample were received for analyses. 

2.0 ANALYSIS NOTES 

2.1 Gross Alpha Analyses 
No problems were encountered by the laboratory with the analyses. 

2.2 Gross Beta Analyses 
No problems were encountered by the laboratory with the analyses. 

2.3 Tritium Analyses 
No problems were encountered by the laboratory with the analyses. 

2.4 Carbon-14 Analyses 
The recovery for laboratory control sample 7371-002 was 124%, which is outside the 
3a protocol limits of 79-121 %. The sample and duplicate analyses were in 
agreement, and the blank analysis was satisfactory therefor the samples were not 
reanalyzed. 

2.S Strontium-90 Analyses 
No problems were encountered by the laboratory with the analyses. 

2.6 Technetium-99 Analyses 
The MDA's for s·ample B0BP28 and laboratory control sample 7371-002 were greater 
than the RDL due to low chemical yields. The LCS contained activity at a level 
seven times the MDA, therefore the higher MDA has no impact on data validity. 
There was not enough of sample BOBP28 to perform a reanalysis, however, the 
MDA of the duplicate analysis was less than the RDL. Activity greater than the 
MDA was not detected in either sample B0BP28 or the duplicate. 

1 
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... 

Westinghouse Hanford 
Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Collector k -t-:. 
. { rann 

Project Designation / 1 

100-ec-s 
Ice Chest No. <M I / LJ.t./ 
Shipped To 

TMA 
Ponlble Sample Hezarda/Remark• 

Special Handling and/or Storage 
COOL TO 4 DEGREES CENTIGRADE 

fr,St.,),~ /& /'L 
SAMPLE ANALYSIS 

0 

Company Contact 
PH BUTCHER 
S• mpllng Location 

loo R 
Flel<µ-011book No. 

c f.:.L -16~ C.. 
Offalte Property No. 

Preaerv•tlve , .... ,.., ... COO" 4 .. , ... .,, .. _,. ., 4 1N11Q.,<,:: JL H1103<,:: nC• nN<2 COOL 
Type of 

Container 
No, of 

Contalnerl•I 

Volume 

GIP p GIP t:JD 

1 1 2 
Lf L.. "- 'V'.t.Vk 

1000ml 1000ml •··· 1000ml 1000ml 

c-14 

ICP ANIONS GROSS trc-99 TRITIUM 
.. ETALS F, S04 ALPHA/ 
IAA COND BETA 
J,IETALS pH 
Hg ISr-90 

CLP 

Telephone No. 
509-376-1.388 
SAF No. 
94-129 
Method of Shipment 
EMERY 
BIii of Lading/Air BIii No. 

MN03<2 

Q/D 

1 

1000ml 
ICP 
~TALS, 

METALS, 
Hg 
FJLTERD 
CLP 

:::rtffJ!ft::eMmt,t~if!RMl~ Sign/Print Name• SPECIAL INSTRUCTIONS 
µR""e""u""nq""'u""'ta"'"he"'dw:.:Bw:.:y====L--D-a_t_em---m-e---.-.-Re_c_e,..lv-ed.,..B,...y-,-

11
-$.-/"l,-~--~-/2-.,~-..,.D-at-em""'""'m-,---ioATA DEL IVERABLE·STANDALONE 

k~~/J;_fu110 ½hcl't<t /c.trJ ~ _,, ,IL - ,. ;:/ /1:,/Z-

Rellnqulahedtly I o,te/Tlme Received By D• temme 

Rallnqulahed By Datemme Received By Datemme 

Title 

Dl1po11d By 

DISTRIBUTION: Orlglnal• Semple Yellow • Sampler 

Detemme 

Oetemme 

Page _..__ of _1..__ 

Oat• Turnaround • Pr!orty 
@Nonn•I 

Matrix• 

S • Soll 

- ........ 

SE • Sediment 
SO • Solld 
SL • Sludge 
W • Water 
0 • OIi 
A • Air 
OS • Drum Sollde 
DL • Drum Liquide 
T • T111ue 
WI • Wipe 
L • Liquid 
V • Vegetetlon 
X • Other 

BC-6000-B2B (12/921 



·, · . _;.~ :,i'J~';i:,l'\a .. ' ·:· -'·,:,~t/~~i ty ·: Semnff(: f ,. · 
:: · ·,; :;· =:·:•.:_.-_,'.},r Y:~~r co~i~dt·NuMBER ·. . . ; . • 

· :' :.>. •· _:(To be·obtained fiom1PROPERTY MANAGEMENT} 
__ .. . ::;..- . ·::·:...:_;~_. ;:;t:, :~/.' ' . ~---::~:t :· -~ . . . 

.· ··:·~:, ·-: . . .:.:- • . \ : PART 1.::io BE' COMPLETED BY ORIGINATOR · ':' . . . ~: .> ·- .... . 

Departmen_t . ·Rn~/. : Krig{ ,&. Teoh~ · 

The following items are to be shipped from 
,.;_. fZI Contractor 0 Vendor .· 

· Routing . Emery 
Shipped to . 

'n1A/HORC'.AL 

·•·' ---v 
2030 Wright Ave. 

.·Riclimond7 •CA 94604 

•'I::-

Off-s1t~Custodian 
t -~-'.· 

;~--
Full Title · 

0 Vendor 

Quantity -:'_ Description , (Include Serial and any.Government Tag Numbeis) 
· ,,· ,, . · -·-. Original Cost 

.. . _. -: 

-

tVA 

--- ----------~': .. ~-- ·-,. 

tl/A 

0 Shipped U~r Contract~!; Use Permit Contract . . , . 

,j 

Sampling 3U.fWOrtB Rf/FS work in the I (_6 f\ ~: f 1~ 
. .. : ,:- . - ~ 

..... 
:O · · 
,;: ,,·. 

" :i;_ 

:- ~ ... ~ .. ·•··i ·: ·, . 
,· -~ 

_,_ ~: 

,. 

\ ti / ~ , ?. -, / t ' Bill of lading # . L.; c;:( . .J f 1.;; - ( 

CERTIFICATION OF_ THE RADIATION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DEUIIERED TO SHIPPING. 

RM Clearance for Public Release 
. ; ,! . ·--.:..,;_ 

;(.. ., .. -i· :. .! '•· ) I RM Survey No. · 
f ~-, --·4 I _:;) ~ '7 ·/; 

Date · , 
,d. /.2 .: · · ·1·4 

Location of Property (Area & Bldg.) Contact Phone 
\ ( : , .. P.,,e.. -~ 

Date Ready for Shipment 
q .:J .(". 7</ 

Cost Code to be ~-harged . -~. _ I Approxima~e Da~ This · · · · · · 
r,iq 1 ~? 1 f) ! ~; 5 ./\A Property will be ~eturned fi) f i.... 

. -
Originated By •J· / _ ,_, J 1 i· f, /-"-;u lf il,1 "',... 

Da_t7 . /.. ,h Authori~!~ By_ .. • 
t/ I -J,-\/'5""(. .·· t ,- , / .. ;J -

Date . 
~•1 ·,~;/~:,,,: 

Signature and Name of Property Control Custodian Date . i . ProJ>?rtY -~qn~Q4men~AP~roval ,.,., 
.· ~ .... .:- ;~'t..Lf: .. :-.,· __ .,. /4..11 , "" P' 

Date ,,/_ -
;.,1/) ,Y/f 1/ 

PART 11 - TO BE COMPLETEO;e·y SHIPPING 
_·. . ✓ . ~ . 

.' / 

Signature of Recipient, / _. . . 

(1/) /,r ,,,f :. ~ 
.Date < :~ jT_ ;.{~ .• ·q ff ~-

. · T ,... fJt I ·· · 

Return Order No<·· 
'· 

4'2 

Date Issued .· 

\ • . . .... :··· 

·.:: ·-: .. : · • 

Purchase OrdertNo . . _. · 

·. i .'• 

Date·lssued 

-· 

: 
.' .. . :: ,: . ~- :: ·. _ . . _ 

. ·: _ . . . ,: . ~~.. ·:: 

. · ·: ,.:~·:_' _;_: :·!~. · -:: By.bfiginator .- ::'. ·:· . '- · ::1•::~ _ 

White; Gree~. Yellow; Pink - Property Management 
Goldenrod - Retain 

.. . . . · . . . · . . 
. -- · ------~--. ..... ... _ .. ·. ·. ,. . __ . _..:...,:._ ,·---·- . _: .... .... · .. . 

} Shipping o ·peration..: Sign ailC&pies an<fforward to: . . 
White-Property Management. :Green ~ Property Control Custodian (lssuil'ig Office) 
Yellow-Retain ·. Pmk-Origina_tor . 

IJ00015 ... · ... Li .. : ________ .. 54-3000-4 79 (09189) 



)RM OF PAYMENT 

_.- ..... . : . 

96~35•1-095S 

.. .- ,-,. ... 

9-&o .__I _______ 1 ...... 1 ~~-• 
·.1 
.! 

' ... ~ .... 
~ ACcou'lt Num r 

, ... 

-~-___ ·_\_' ____ ___, __ --...... -------+----................. __ -1-~ ·;1 

r-i: ·t.-i 

.... .. ... _ 

43 

.. . ;..• 

i=OR INFORMATION OR R TES 
CALL 1--000M· EMER 

· ~ (1~!6379) . 

. .-. 
-~ _.~ .. ···- ·· .. ·.•. -· .. -.. -4·· 
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. 
TMA/NORCAL 

ANALYTICAL MEIBODS FOR LIQUID SAMPLES 

1. Gross Alpha and Gross Beta: Approximately a 0.200 L of water is uniformly deposited 
on a stainless steel planchet and counted on a low background proportional counter. 

2. Tritium: A 0.05 L sample is distilled and 10 mL distillate is used for tritium determination 
by liquid scintillation counting. The efficiency is determined by an internal spike of the 
sample. 

3. Carbon-14: Carbon-14 is determined by equilibrating the dissolved aliquot with carrier. 
CO2 liberated from the sample is converted to BaCO3• The BaCO3 is added to a scintillation 
cocktail and counted on the LSC. 

4. Nickel-63: Nickel-63 is determined by equilibrating the dissolved aliquot with carrier and 
purifying the nickel with selected precipitation. The purified nickel is counted by LSC 
counter. 

5. Strontium-89: Strontium-89 is determined on a 1 L aliquot. Strontium carrier is 
equilibrated with the aliquot, purified by selective precipitations, and counted as SrCo3 on 
a low background beta counter. 

6. Strontium-90: Strontium-90 is determined on a 1 L . aliquot. Yttrium is extracted by 
HDEHP extraction, converted to yttrium oxide, and beta counted. 

7. Technetium-99: Approximately 100 mL aliquot is taken and enough sulfuric acid is added 
to make the solution 6N H2SO4• Appropriate technetium-99- tracer and approximately 10 
gram K2S2O8 are added. The solution is boiled for 30 minutes, extracted with TBP, and 
purified by co-precipitation and anion exchange procedure. 

The purified technetium extract is electrodeposited on a stainless steel disc and counted on 
a. gamma detector to determine yield. After decay of technetium-99-, the disc is counted on 
a low background beta counter. 

8. lodine-129: A water aliquot is equilibrated with iodine carrier. The extracted iodine is 
purified, precipitated as Cul, and mounted on a nylon planchet for X-ray counting. 

9. Cesium-137: Cesium-137 is determined by equilibratin.g a dissolved aliquot with carrier and 
purifying the cesium with selected precipitations. The purified cesium is ·mounted as 
Cs2PtC¼ and counted on a low background counter. 

10. Radium-226: Radium-226 is determined by placing an aliquot of dissolved sample in a de
emanation bubbler tube and outgassing the sample with helium. The bubbler is sealed and 
stored for 10 to 14 days. After the ingrowth period, the radon-222 daughter is outgassed 
with helium into a Lucas Cell and alpha counted. The dpm alpha counts are converted to 
dpm by computer. 

45 000017 
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ANALYTICAL METHODS FOR LIQUID SAMPLES (cont'd, page two) 

11. Total Radium: Total radium is determined by equlibrating an aliquot of water with barium 
and lead carriers. BaSo4 is precipitated, filtered, and redissolved in the presence of EDTA. 
Finally, BaSo4 is precipitated at pH 4.5, mounted on a filter paper, and counted on a gross 
alpha counter. 

12. Isotopic Thorium: Thorium is determined on a I L aliquot. Appropriate thorium tracer is 
added and the solution equilibrated by HF-HNO3-HC1 treatment. Thorium is purified by 
selective ion exchange procedures and the purified extract is electroplated on a stainless steel 
disc for alpha pulse analysis. 

13. Isotopic Plutonium, Curium, and Americium: Isotopic plutonium, americium, and curium 
are determined by adding appropriate tracers to the sample and purified by selective ion 
exchange columns. Americium and Curium are further purified. The purified extract is 
electrodeposited on a stainless steel disk for alpha pulse height analysis. The plutonium plate 
is striped with acid, converted to nitrate, and counted on anLSC counter for plutonium-241. 

14. Isotopic Uranium: Uranium is determined on a 1 L aliquot. Appropriate uranium tracer 
is added and the solution equilibrated by HF-HNO,-HCl treatment. Uranium is purified by 
selective ion exchange procedures and the purified extract is electroplated on a stainless steel 
disc for alpha pulse analysis. 

15. Total Uranium: A 0.25 g aliquot of sample is dissolved in nitric acid and then evaporated 
to dryness. The residue is then ashed at 450°C and brought to a final dissolution volume of 
20 mL in IN HNO3• One mL of the dissolution volume was taken for laser phosphorometric 
determination of uranium. 

16. Neptunium-237: Calcium nitrate is added to a 200 mL aliquot and the mixture equilibrated 
with americium-234/neptunium-239 tracer. Calcium phosphate is precipitated, dissolved in · 
aluminum nitrate-2N HNO3 solution, and passed through a EI chrome column. Neptunium 
is eluted with 0. lM ammonium oxalate solution and converted to lN HCI. Iron scavenge 
is added and iron hydroxide precipitated by the addition of N~0H and N~½· The iron 
precipitate is dissolved in 8N HNO3 and passed through a Dowex 1 x-4 column. Neptunium 
is eluted with lN HCl and the purified extract is electrodeposited on a stainless steel disk for 
alpha pulse height analysis and beta counting. 

·11. Gamma-Scan: Approximately 0.5 L of water is placed in an appropriate geometry and 
counted on a Ge(Li) detector. 

46 000018 
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{;I •:•3so og 14 ./ fi ff>_ .; ./ 

RAOI&CHEMI ALO iA VALIDATION CHECKLIST 

VALIDATION A B C CV ~ LEVEL: . 

PROJECT: . DATA PACKAGE: -i-oo5t;3 
VALIDATOR: ,........~,q LAB: ,MA- DATE: '7 . // · t/t.f 
CASE: loo-BC-5 SOG: 75'11 

ANALYSES PERFORMED 
Jl(Gton )( Strandum-90 )/(Tectvmium-99 cr Alpha • Gemme 
Alpha/Beta Spectniecopy Spectroecopy 

0 Tatel Uranium 0 Radium-22 )iitTritium Iii( C'"' 
SAMPLES/MATRIX "R(')R'?~R (w~-r-s=Q\ 

'-- -

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

Technical verification fonns present? ••••.•••••••• Yes ~ N/A 

Comments: •. . t11,i.r,ng P.t+a,ulo7t"ccl. Dcd-c:c fq ckt(9L \lu·,+,c °'-\,·." Cover Snee.+ 
C:."'1 

2. Initial Calibration ••••••••• . . . . . . . . . . . . . • 0 N/A 

Instruments/detectors calibrated within 
one year of sample analysis? ••••• 

Initial calibration acceptable? ••••••••• 
Standards NIST traceable? •••••••••••• 
Standards Expired? •••••••••••• 

Comments: ~ e;1. /r J 
1:cJV ,s, ,. ✓ 

(.1'-\ ✓ 

A-1 

. . . 

...... Q) No 

. ..... {ffi No 

. . . . . . S No 

• • • • • • Yes @ 

000020 

N/A 
N/A 
N/A 
_N/A 



. . . 96 ~.350 L 0960 3. Cont1nu1ng Cal1brat1on •••••••••••• . . . . . . • N/A 

Calibration checked within one week of sample analysis? 
Calibration check acceptable? ••••••••• . . . 

No N/A 
No N/A 
No N/A Calibration check standards NIST traceable? ••••••• 

Calibration check standards expired? ••••••••••• 

Comments: bct>.SS o.. e> / 

• Yes ~ N/A 

3, \.\ ✓ 
c ,'-\ J 

4. Blanks . . . . . . . . . . . . . . . . . . . . . . . . . . 
Method blank analyzed? . . . . . . 
Method blank results acceptable? . . . . . . . . . . 

.. G;) 

.. @ 
Analytes detected in method blank? ••••• 
Field blank(s) analyzed? •••••••••• 
Field blank results acceptable? ••••• 
Analytes detected in field blank(s)? 
Transcription/Calculation Errors? •• . . . . 

• • Yes 
•• Yes 

• Yes 
• Yes 

• ••• Yes 

. 0 N/A 

No N/A 
No N/A 
® 
No 
No 

Comments: ----¥----------------------

5. Matrix Spikes •••••••••• 

Matrix spike analyzed? •••• 

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

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

Comments: 3 \-\ \ Q \ • 1. ~L\)i\.Cs \ /) 

. . . 

J C 

A-2 

. . . 

. . . 

000021 

.. ~ 

. . (;0 

. . ~ 
• • Yes 
• • Yes 

. 0 N/A 

No N/A 
No N/A 
No N/A 
@) N/A 

~ N/A 
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6. laboratory Control Samples 

lCS analyzed? •••••••• 

. . . 
. . . . 

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

Comments: CI&.\ {2-Lc.. I;;).&./ •,, 

. . . . . . . . . . . . . . • N/A 

. ...... @ No ~JA,kl'f( 
. . . . . . . . . . . . 6) t(£~/A rt 
• • • • • • • • • • • • Yes ~o (N/i) 
• • • • • • • • • • • • Yes No 'lffi) 

~) {70-13a lj 

7. Chemi ca 1 Recovery • • • • • • • • • • • • • • • • • • • • • • • • • N/ A 

Chemical carrier added? ••••••••••••••••••• @ No N/A 
Chemical recovery acceptable? •••••••••••••••• Yes ® N/A ,¥, 
Chemical carrier traceable? ••••••••••••••••• ~ No N/A 
Chemical carrier expired? •••••••••••••••••• Yes ~ N/A 
Transcription/Calculation errors? • • • • • • •••••• Yes Qip) N/A 

Comments: (_ , '-( LC S I I Y 1-

~ 10 ~ --

8. Duplicates ••••• . . . . . . . . . . . . . . . . . . . . . . • N/A 

Duplicates Analyzed? •••••••••••••••••••• ~ No N/A 
RPO Values Acceptable? •••••••••••••••••• -~ No N/A 
Transcription/Calculation Errors? •••••••••••••• Yes @ N/A 

Coments: G , ., s 6< b ? ~- /. ,z,. '""' '[ L. 1.. (l 1) L ,••"l!"-) / 

A-3 

D00022 
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9. Field QC Samples •• 

Field duplicate sample(s) analyzed?. 
Field duplicate RPO values acceptable? 
Field split sample(s) analyzed? •••• 

. . . . 
. . . . 

. . . . . . . 

. . . . 
• Yes 

. . . • Yes 
• Yes 

Field split RPO values acceptable? •••• 
Perfonnance audit sample(s) analyzed? •••• 
Perfonnance audit sample results acceptable? 

•••••• Yes 
• ••• Yes 

. . . . •••• Yes 

. )("/A 
No N/A 
No N/A 
No N/A 
No N/A 
No N/A 
No N/A 

Comments: _________________________ _ 

10. Holding Times 

Are sample holding times acceptable? 

Comments: .5d~pfe s- c o\l.t. e, \.c. J 
. . . . . . 

. . . . . . . 0 N/A 

... if;) No N/A 
Results supported in raw data? ••••••••••••••• • f!ye No N/A 
Results Acceptable?. • • • • • • • • • • • • • • • • • ~ No N/A 

••••••••• Yes @ N/A 

11. Results and Detection Limits (Levels D & E) 

Results reported for all required sample analyses? 

Transcription/Calculation errors? •• 
MDA's meet required detection limits? •• 
Transcription/calculation errors? •• . . . . . 

·+A-~ N/A 
• •••••• Y N/A 

Comments: C.~v le--k.... ✓ . ____ .....;::;._.;;...._ ____ .:;._ ______ ..::::;.. _______ _ 

(7) . (5 

A-4 
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9/06/94 Data Validation Check List 

for Project 100-BC-5 

HE IS Samp I CI i ent Master OP OP Sequence Y Y Y Y Y Y Date OSM 
Number I Sample Number I File Number I Number I Laboratory !NI VOA INISEMI VOA INIPEST/PCB !NI ~ETCHEM !NI METALS I COMMENTS !NI RADCHEM !Rcvd OP I 

----------1------------ - ------1----------------1----- ------- 1--------------- ,-,---- ---- ,-,-------- ,-,-------- ,-,-------- 1-1------ -- ,--- ---- ------- - ,-,-------- ,--------, 

B0BP28 IBOBP28 752 I TMA/NORCAL 

B0BP29 752 I TMA/NORCAL 

B0BNX2 11,10031 041 I ITC 

IN I IN I 

IN I 

IYI ' 6/15/94 IYI 6/15/94 104/29/94 - SAF- IYI ,6/27/94 I 6/27/941 
94-129 

IYI 6/15/94 104/29/94 - SAF- INI 
94-129 

----------- -----~ -
(Il 
c:::) 

IYI 7/20/94 IYI 6/08/94 104/14/94 - SAF- IYI 6/06/94 I 7/~ 41 
94-129 '-.n 

O"'-.. 
---------------------------------------------------------------------------- ----------- ------ -- --- ----------- -·······--- --------- -- -------········- ----------- ---- ? ~-
B0BNX3 11,10031 041 I ITC 

B0BNX4 11,10031 041 I ITC 

B0BNX5 
I ~ 

11,10031 041 I ITC 

B0BNX6 11,10031 041 I ITC 

BOBNX7 041 I ITC 

IN I IN I 

IN I 

IYI 6/08/94 104/14/94 - SAF- INI 
94-129 

I 6to8t94I 

IYI 6/15/94 IYI ~6 104/19/94 - SAF- IYl~I 6/16/941 

N \J 94-129 - tJ J 
CHANGED FROM 
SOG \.10043 

IYI 6/15/94 104/19/94 - SAF- INI 
94-129 -
CHANGED FROM 
SOG W0043 

I 6t15t94I 

IYI 6/24/94 IYI 6/08/94 104/14/94 - SAF- IYI 6/06/94 I 6/24/941 
94- 129 

IYI 6/08/94 104/14/94 - SAF- INI 
94-129 

I 6tos;94I 



• 
9/06/94 Data Validation Check List 

for Project 100-BC-5 

HEIS Samp I Client Master DP DP Sequence Y Y Y Y Y Y Date OSM 
Number I Sample Nunber I File Number I Number I Laboratory INI VOA INISEMI VOA INIPEST/PCB INI WETCHEM INI METALS I COMMENTS INI RADCHEM IRcvd DP I 

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

B0BNX8 IW0031 041 I ITC IN I IN I 

B0BNX9 
I f ~-ii::Vu..&__ IW0031 041 I I TC IN I IN I 

BOBNYO IW0031 1 · 041 I ITC IN I IN I 

BOBNYl 
I~ 

IW0031 041 I ITC IN I IN I 

B0BNY2 IW0031 041 I ITC IN I IN I 

B0BNY3 
I~ 

IW0031 041 I ITC IN I IN I 

BOBNY6 IW0031 041 I ITC INI IN I 

B0BNY7 l ~ e,\ IW0031 041 I ITC IN I IN I 

IN I 

IN I 

IN I 

IN I 

IN I 

IN I 

IN I 

IN I 

IYI 6/15/94 IYI 6/08/94 104/15/94 - SAF- IYI 6/16/94 I 6/16/941 
94-129 -

IN I 

CHANGED FROM 
SDG W0043 

IYI 6/08/94 104/15/94 - SAF- INI 
94-129 

'-..0 ---- t:r.,-,--
I 6/~ 41 

'-" c::, ------··-·- - ~ 
IYI 7/20/94 IYI 6/08/94 104/14/94 - SAF- IYI 6/06/94 I 7/~ 41 

94-129 ~-,,,c 

----------- ----------- ---- --------- --- ----------- ____ c::::, -
IN I IYI 6/08/94 104/14/94 - SAF- INI 

94-129 

.--
I 61081941 

IYI 6/08/94 IYI 6/15/94 104/22/94 - SAF- IYI 6/16/94 I 6/16/941 
94-129 -

IN I 

CHANGED FROM 
SDG W0043 

IYI, 6/15/94 104/22/94 - SAF- INI 
94-129 -
CHANGED FROM 
SDG W0043 

I 6115;941 

IYI 6/15/94 IYI 6/15/94 104/27/94 - SAF- IYI 6/16/94 I 6/16/941 
94-129 -

IN I 

CHANGED FROM 
SDG W0043 

IYI 6/15/94 104/27/94 - SAF - INI 
94-129 -
CHANGED FROM 
SDG W0043 

I 6;15;941 

Validation Rcvd CJ/4/2~1 
l 7 



9/06/94 Data Validation Check List 

for Project 100-BC-5 

HEIS Samp I Client Master DP DP Sequence Y Y Y Y Y Y Date OSM 
Number I Sample Nunber I File Number I Number I Laboratory INI VOA INISEMI VOA INIPEST/PCB INI IJETCHEM INI METALS I COMMENTS INI RADCHEM IRcvd DP I 

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

BOBNZ2 IW0031 041 I ITC IN I IN I 

B0BNZ3 I fli°u_c\ IW0031 041 I ITC IN I INI 

B0BNZ4 IW0031 041 I ITC IN I IN I 

B0BNZ5 I ~J_ 11,10031 041 I ITC IN I INI 

B0BP06 IW0031 041 I ITC IN I IN I 

BOBP07 I~ IW0031 041 I ITC IN I IN I 

BOBP08 IW0031 041 I ITC INI INI 

B0BP09 
l~d 

IW0031 041 I ITC INI INI 

IN I 

IN I 

INI 

IN I 

INI 

IN I 

IN I 

INI 

IYI 6/08/94 IYI 6/08/94 104/18/94 - SAF- IYI 6/06/94 I 6/08/941 
94-129 

INI IYI 6/08/94 104/18/94 - SAF- INI 
94-129 

I 6tO~t.?f Ii a} 
~) 

----------- -----~ -1 
IY jl,6/08/94 IYI 6/08/94 104/18/94 - SAF-

94-129 
1 v ~ 6to6t94 . I 6toa IJ 

·~ -: 
.. :! 

IN I IYI 6/08/94 104/18/94 - SAF- INI 
94-129 

-·1 

I 6to'~ I} 
U""i ,; 

IYI '6/15/94 IYl ~6/15/94 104/27/94 - SAF- IYI 6/16/94 I 6/16/941 
94-129 -

INI 

CHANGED FROM 
SDG W0043 

IYl 6/15/94 104/27/94 - SAF- INI 
94-129 -
CHANGED FROM 
SDG W0043 

I 6t15t94I 

IYI 6/15/94 IYI 6/15/94 104/29/94 - SAF- IYI 6/16/94 I 6/16/941 
94-129 -

IN I 

CHANGED FROM 
SDG W0043 

IYI 6/15/94 104/29/94 - SAF- INI 
94-129 -
CHANGED FROM 
SDG W0043 . 

I 6t15t94I 

Validation Rc,d #.i 



9/06/94 Data Validation Check List 

for Project 100-BC-5 

HE IS Samp I Client Master DP DP Sequence Y Y Y Y Y Y Date OSM 
Number I Sample Number I File Number I Number I Laboratory INI VOA INISEMI VOA INIPEST/PCB INI \.IETCHEM INI METALS I COMMENTS INI RADCHEM IRcvd DP I 

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

BOBP12 11,10031 041 I I TC IYI 6/15/94 IYl~04/27/94 - SAF- IYI 6/16/94 I 6/16/941 
N II 94-129 -

CHANGED FROM 
SDG \.10043 

------------------------------------------------- ------ ---- ----------------- ---------- - ----------- ----------- ----------- ----------- ---------------- ----------- ~--
BOBP13 I ~11,10031 041 I ITC IN I IN I IN I 

----------- ----------- ---- · ------
BOBP14 11,10031 041 I I TC IN I IN I IN I 

---·------- ----------- -----------
BOBP15 11,10031 041 I ITC IN I IN I IN I 

----------- ----------- -----------
BOBP16 11,10031 041 I ITC IN I IN I IN I 

----------- ----- ---- -- ............... -.. - .. 
BOBP17 11,10031 041 I ITC IN I IN I INI 

----------- ----------- -----------
BOBP18 11,10031 041 I ITC IN I IN I IN I 

---·--·---- ----- ------ -----------
BOBP19 I~ 

11,10031 041 I ITC IN I IN I IN I 

----------- ----------- --------·--
BOBP20 11,10031 041 I ITC 

IN I IYI 6/15/94 104/27/94 - SAF-
94-129 -
CHANGED FROM 
SDG \.10043 

--------··- ----------- ----------------
Iv I 6/08/94 IY I 6/08/94 104/21/94 - SAF-

94-129 

----------- - ..... ----.......... ....................................... 

IN I IYI 6/08/94 104/21/94 - SAF-
94-129 

----------- ----------- ----------------
Iv I 6/08/94 IY I 6/08/94 f04/21/94 - SAF-

94-129 
--------·-- ----------- .................................. - .... -
IN I IYI 6/08/94 104/21/94 - SAF-

94-129 

----- ------ --·-----·-- -··-···--·--·-·-
Iv I 6/08/94 IYI 6/08/94 f04/21/94 - SAF-

94-129 

--------·-- ------··--- ----------------
IN I IY I 6/08/94 104/21/94 - SAF-

94-129 
............................. --- ·-- ----- ----------------

I 61 ~ 1 
<.n 
c=> 

,$ 

c:;:) 
..,,_ --------.. --....... -... °' ..... 

IYI 6/06/94 I 6/Q879/+I 

----------- ----------
INI I 6/08/941 

..... - .......... --- ----------
IYI 6/06/94 I 6/08/941 

_ ......... .. ................ ----------
IN I I 6/08/941 

---··----·- ------··--
I YI 6/06/94 I 6/08/941 

-------··-- ----------
IN I I 6/08/941 

----------- ---------· 
IYI 6/15/94 IYI 6/15/94 104/27/94 - SAF- IYI 6/16/94 I 6/16/941 

94-129 -
CHANGED FROM 
SDG \.10043 

Validation Rcvd q4A~ 
l 



9/06/94 Data Validation Check List 

for Project 100-BC-5 

HEIS Samp I Client Master DP DP Sequence Y Y Y Y Y Y Date OSM 
Number I Sample Nunber I File Number I Number I Laboratory !NI VOA INISEMI VOA INIPEST/PCB INI IJETCHEM !NI METALS I COMMENTS !NI RADCHEM !Rcvd DP I 

----------1-------------------1----------------1------------1--------------- 1-1-------- 1-1-------- 1-1-------- 1-1----- - -- 1-1-------- ,--------------- 1-1-------- 1--------1 

B0BP21 I ~ (\ IW0031 041 I ITC IN I IN I IN I 

----------- ----------· -- ---------
BOBP22 IW0031 041 I ITC 

BOBP23 I~~ 1woo31 041 I ITC 

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

BOBP24····1·~···'."'''' ........... l .... ~1 ..... I."'. ........... l•I········ l•I········ 

BOBP25 I ~J::u IW0031 I 041 I ITC INI INI 

--------- - ~-------------------------------------------------- -----------
BOBP30 I ~ Jwoo,1 I 041 I ITC l•I l•I 

BOBP31 I~~ IW0031 

~J 
041 I ITC 

IN I IYI 6/15/94 104/27/94 - SAF- IN I I 6;151941 
94-129 -
CHANGED FROM 
SDG W0043 

----------- ----------- ------·--------· ----------- ,· ,.r, ... -

IYI 6/08/94 IYI 6/08/94 j04/18/94 - SAF- 1vi 6/06/94 I 6/iE .... I 
94-129 t.n 

INI IYI 6/08/94 104/18/94 - SAF- INI 
94-129 

c::, 
·-·- ~ --
I 6;~ 41 

"...D 
Cl', ----~ --

IYl'_6/08/94 IYI 6/08/94 -104/21/94 - SAF- jvl; 6/06/94 I 6/08/941 
94-129 

IYI 6/08/94 j04/21/94 - SAF- INI 
94-129 

I 6/08/941 

IYI ; 6/15/94 IYt 6/15/94 104/27/94 - SAF- 1vF 6/16/94 I 6/16/941 
94-129 -
CHANGED FROM 
SDG 1./0043 

IYl 6/15/94 104/27/94 - SAF- INI 
94-129 -
CHANGED FROM 
SDG W0043 

I 6/15/941 

------ ------ -- ----------------------------------------------······---------- ----------- ----------- ----------- ----------- ----------- ---------------- ----------- ---------
BOBP42 041 I ITC 

,· 

IYl~6/15/94 IYl, 6/15/94 104/27/94 - SAF- IYI 6/16/94 I 6/16/941 
94-129 -
CHANGED FROM 
SDG 1./0043 . 



9/06/94 Data Validation Check List 

for Project 100-BC-5 

HEIS Samp I Client Master DP DP Sequence Y Y Y Y Y Y Date OSM 
Number I Sample Number I File Number I Number I Laboratory INI VOA INISEMJ VOA INIPEST/PCB INI YETCHEM INI METALS I COMMENTS INI RADCHEM IRcvd DP I 

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

BOBP43 ~~ I ~~ I W0031 041 I ITC IN I IN I INI 

B0BNY4 IW0040 . 046 I ITC IN I IN I IN I 

BOBNYS 
I~ 

jW0040 046 I ITC IN I IN I IN I 

BOBNY8 jW0040 046 I ITC IN I IN I IN I 

B0BNY9- - - - I ~C\ ---I IJ0040 - - - - - - - - - - - 1 _ - - -046 - - - - - 1 _ ITC - - - - - - - - - - - IN I - - - - - - - - IN I - - - - - - - - IN I - - - - - - - -

BOBNZO jW0040 046 I ITC INI INI IN I 

BOBNZ1 1~& jW0040 046 I ITC IN I IN I IN I 

B0BNZ6 jW0040 046 I ITC IN I IN I IN I 

BOBNZ7 ~ jW0040 046 I ITC IN I IN I INI 

IN I IYl ~6/15/94 104/27/94 - SAF- INI 
94-129 -
CHANGED FROM 
SDG IJ0043 

I 6t1s194I 

'·--0 -----,o .,,, .. ; -
~. 
t..N 
c..n 

IYI 6/13/94 IYI 6/13/94 :104/22/94 - SAF- IYI 6/14/94 I 611S 1 

IN I 

94-129 * 
Cl ---- - --------- ----------- ----·, 

IYI 6/13/94 104/22/94 - SAF- INI 
94-129 

j 6/1~ 1 

IYI 6/13/94 IYI 6/13/94 104/27/94 - SAF- IY.I 6/14/94 I 6/14/941 
94-129 

INI IYI 6/13/94 104/27/94 - SAF- INI I 6/13/941 
94-129 

IYI 6/13/94 IYI 6/13/94 104/25/94 - SAF- IYl\ 6/14/94 I 6/14/941 
94-129 

IN I IYI 6/13/94 104/25/94 - SAF- INI 
94-129 

I 6/13/94 I 

IYI 6/13/94 IYI 6/13/94 104/25/94 - SAF- IYI 6/14/94 I 6/14/941 
94-129 

IN I IYI 6/13/94 104/25/94 - SAF- INI 
94-129 

I 6/13/941 

Validation Rcvd #L-



9/06/94 Data Validation Check List 

for Project 100-BC-5 

HEIS Samp I Client Master OP OP Sequence Y Y Y Y Y Y Date OSM 
Number I Sample Nunber I File Nunber I Number I Laboratory INI VOA jNjSEMI VOA jNjPEST/PCB !NI YETCHEM INI METALS I COMMENTS INI RADCHEM jRcvd DP I 

- - --------1-------------------1----------------1------------1--------------- 1-1-------- , - ,-------- 1-1-------- 1-1-------- 1-1-------- ,--------------- 1-1-------- 1--------1 

BOBNZ8 jW0040 046 I ITC IN I 

BOBNZ9 IW0040 046 I ITC 

BOBPOO I - IW0040 046 I ITC 

:::~:: ____ '-~ ---~~::~: ________________ :~: _____ ~_::~----------- ~:'. ________ '.:~-------- ~:~--------
BOBP02 IW0040 046 I ITC 

:::~:~---- '_ ~~-- jW0040 ________________ :~: _____ '._::~------ - ---- ~:~-------- ~:~-------- '.:'. _______ _ 

BOBP04 

BOBP05 

BOBP10 

BOBP11 

jW0040 

I ~~ jW0040 

IW0040 

I~ 
jW0040 

046 I ITC 

046 I ITC 

046 I ITC 

046 I ITC 

IYI 6/13/94 IYI 6/13/94 104/25/94 - SAF- IYl 6/14/94 I 6/14/941 
94-129 

IYI 6/13/94 104/25/94 - SAF- INI 
94-129 

~';. 

. t.>J 
IYI 6/13/94 IYI 6/13/94 104/22/94 - SAF- !Yi 6/14/94 I 6/1l.,l91.j 

94-129 ~ 

IYI 6/13/94 ·104/22/94 - SAF- INI 
94-129 

-----~-----

IYI ~6/13/94 IYI 6/13/94 104/22/94 - SAF- IY;f 6/14/94 , I 6/14/941 
94-129 

IYI 6/13/94 104/22/94 - SAF- INI 
94-129 

I 6t13t94I 

IYI 6/13/94 IYI 6/13/94 104/25/94 - SAF- IYf 6/14/94 I 6/14/941 
94-129 

IYI 6/13/94 104/25/94 - SAF- INI 
94-129 

I 6t13t94I 

IYI 6/13/94 IYI 6/13/94 104/22/94 - SAF- IYf 6/14/94 I 6/14/941 
94-129 

IYI 6/13/94 104/22/94 - SAF- INI 
94-129 

I 6t13t94 I 

V•lfdatfon Rc,d ~ 



-- ~ 

9/06/94 Data Validation Check List 

for Project 100-BC-5 

HEIS Samp I Client Master DP DP Sequence Y Y Y Y Y Y Date OSM 
Number I Sample Nunber I File Number I Number I Laboratory INI VOA INISEMI VOA INIPEST/PCB INI WETCHEM INI METALS I COMMENTS INI RADCHEM IRcvd DP I 

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

B0BP26 I~ IW0040 046 I ITC 

BOBP27 I A I"\ o.- _\., I W0040 I 046 I I TC 

~c\ ---------------u------------·-·······---------------------------------------

IN I IN I IN I 

----------- -·--------- -----------

IYI 6/13/94 IYI 6/13/94 104/22/94 - SAF- IYf:°6/14/94 I 6/14/941 
94-129 

INI IYI 6/13/94 104/22/94 - SAF- IN I I 6/13/,2,4 I 
.... '"'d.,,..? 

94-129 a,., 
= ................... ----------- ------·--------- -----------

Data Entry Complete: 

DATATRAC 

Validation Rcvd 'f ¥i 
7 




