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WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 

ORGANICS & GENERAL CHEMISTRY 
Case No. 02-015 

(TMA/ARU Work Order# A3-02-015) 

METALS & NITRATE/NITRITE 
Case No. NJ-02-029 

(TMA/Skinner & Sherman W.O. # S3-02-077, SJ-02-078, & SJ-02-079) 

March 15, 1993 

TMA Master Work Order NJ-02-029 
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I 
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97 113525 .. 0552 

DON'T SAY IT --- Write It! 

TO: File 

cc: B. M. Colley 
R. L. Hand 

DATE: 12/1/93 

FROM: R. C. Smith 

Telephone: 372-2537 

H4-19 
H4-16 

SUBJECT: NCR 051722 for B082W8-TMA-416 

A non-conformance report (051722) was written to document a problem with 
samples, chains-of-custody, and labels for the above referenced package. This 
NCR stated the problem. but sufficient supporting documentation including all 
relevant chains-of-custody were not included in the package. 

Three additional samples taken to replace the samples with bubbles were 
shipped in the wrong ice chest. The chain-of-custody for that ice chest did 
not identify the new samples, and therefore the chain of custody was broken. 
Notes added to the bottom of the chains-of-custody identify and explain the 
problem. Copies of these and other supporting documentation accompany this 
OSI. This OSI serves as notice that this situation occurred and the 
accompanying paperwork provides complete documentation of the nonconformance. 



i! -O2 -03 11:57AM 

=":F-:A i JU; 
- - &li 

FRO .'l'lt 
.""1 

Thermn Analyttcal me. 

TMA/Norca/ 

• ····- · . - ·-· .. __ .I~)()_ Wfi'JIH AV"?n11,a 

I" O. 0oJt4040 
-·-- ·- ··-.. -- ~i/gnri_ c~- -~~4804~~~0 

(510) 235-}633 Fax No. (510) 23j-04l/1 

Dat:e: 

~0553 TO WHC COC NEW 

Facsimile 
Cover 
She.e.t 

TO: company Name: .. v4t-c_ 
V 

Tnrlivtdual: 

F~x Numb~r.: 
(_) ________ _ 
( __ ) _______ _ 

FROM: 

POO L :: : 

.,,,. 
Number of pag being !=.P.nt-. (5.nr:lrniing this page):~ 

This facsimile may c-::ont::iin CONFIDENTIAL INFORMATION which also 
may be l1?gally PRIVTT,F.c;F.n nnd vhich is intended only tor the use ot 
tne addresses (s) named dbuvt::. I.C you are not the intended 
recipient or thi& fa~&l~ilw, or tha employee or agent r@sponsibl~ 
for d,;,liwrri ng it to the int:ended recipient:, you are hereby 
noti!1ed that i;iUy uissemination or copying of this facsimile may be 
strictly prohibited. 

I! ;tou. h4v.- :L""o1ceived this facsimile. in 
immediately notify us. by telephone and rl:\tur.:n 
f~r:~imile to us at the above address via the United 
s~rvi~e. ThanK you. 

1? 

error., pleo:lle 
thP. cri.gi n;i I 
States Postal 

IF YOU DO NOT RECE1.V~ ~T.T. OF THIS TRANSMISSION. PLEASE CALL THE 
FACSIMILE OPERATOR AT (510) 23~-2633. 

Oper·d lu:c. Name: 

commencs: 1/ E:r~ ~ 
'll11p,im£12 

r J 
.b .,1, bf<:-) , ,, -/k ,_ ,,J n--_;r 
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11 -02-03 11: 57AM FROM ' A . I 

' ~ :: WHC :Jc NEW P002/ 005 
\ · 

,--------.-------------------------------
Westinghouse 
Hanturu Company CHAIN OF CUSTODY 

C"'3tody F11r11 Initiator PH BUTCHER 
c;11q1any Cc11mra PH BUTCHrn 

Project Oesi;NtiontS~l ing Locations 200-BP-1 
1e• Chnr Ila . <-" ML - If', 
llill of Loding/Airblll llo. "/.. ?~ f.,;'t'? Z.7f -/ 
"nhod ,.f lhlp~ni EMERY 

Shipped lU TMA 

Teleplu...., (509)376-6045 
Collec.tl11n Dete / /3,/fJ 

,teld Logbooit Mo. LFl -ior.u 

Otfsite PropertY xo. W92- 0 - OU{? -/1 

,cn i!Jle S~le HHor-ds/Rana_r_k:a_N_,/'-A _________________________ _ 

~Ollflc ldentfffe1tion 

eoY.::.w~ 
l. ll, P, WATER, TAL HETALS1Bi(HN03) (UNFILTERED} 
1, 500ml, G, WATER, ANIONS(P04,S04,Cl,F) 
·I, 2~Uml, P, WATER. NOZ/No, (HZS04) 
1, ll, P, WATER, ALKALINITY/TDS 
1, ll, P, WATER, CLP-CYANIDE(NaOH) 

BOi~Xo 
1, ll, P, WATER, TAL METALS+Ri(HN03) (FILTERED) 

BO .io<X I 
3, ~Oml, Gs, WATER, CLP-VOA '¥ 

--· ·----------------------------------fftld Tn,u•f•r of Custody Chain of PoHncfM CSfan and Print Nanie&) _ _.._.'--------.......,--,.--,-------
Rt l i~ished bY: ,j:s' f' Date/Tl11e1 • l- If 3 

.l~ t. .a i ~ · o65r ()q~ · 
Rel · nquished bY: II 0- '5t~~o 

1i cqs+ -i- ~ 1~ 
Rell l'ICIUi shed t,y: 

Rclinq11ishea by1 lltcelvl!d Dy: DGte/Ti•• 

1tnal S!5!Ple Disposition 

Ditponl Mt>thod: I 01sposec1 bY: I Oete(Tfaoe, 

* thl{e,e v ,'4}~ l~oi :2..)(. / ll.e.rc:.,·,u,:I ,'....; .'c..~c. hcs-f 
) ) 5,.,,1... - ,s-'1 

I 

bv!,b/es 13Nd wtAl Mllt.lur.J ,, loc. ,. -f10-.J : I oo - HR. - 3 ;, 

A-6O0O•4O7 c121Y1J> le~, ~ro&, 
Chai~ nf Custody 



ll -02 -Q3 11:57AM TO WHC COC NEW 

I 
555 P003/ 005 

~ Westinghouse SAMPLE ANALYSIS REQUEST 
Hanford Company 

PART I: FIELD SECTION 

Collector ICO LEE/GG HAMIL TON Oate Sampled 1/11lt' Time hour$ 
• -Company Contac:t PH BUTCHER Telephone (5001 376-6046 

Sen,pl~ N1.1mbet :and Tyria of Samole • A~lysis RIIQuested Number Containeii; 
Typo of Samplc1 

e 0'"6'- W<b v 1. 1 L, f' WATCn TAL METALS + Bl (HN031 UNflLTERED 
J 

1,11 1, 500ml. G . ANIONS (P04,S04,Cl,FI . " 
-· 1. 250ml, P . N02/NO:\ IH2S04l . . 

✓ 1, lL, P . ALKALINITY, TOS 
,,✓ 

II 1, lL, P . Cl P-CYANIOE (NaUHI 

'P,ot"L 'i..r, / 1, 1L P WATER T Al MEl ALS + Bl (HN03l FILTERCD 

i u 82:~ I 11 3, 40ml, Gs WATER CLP-VOA t~51le J /'1.,.,./ ",.,. .1 'Y,4' ,I 

-

--

--

TASK I: ~1-0/1 --
OPCI; (kl~~- tJ ·• ~,U,b - /$ 

BOLi: ?.:.?' ~ G,45" z;7r - / --

... 
t.1.1//

1
]0: [/,~I.I ...,.,,,.c!: Field Information 

. 

Special Hannlino and/or Storage fl},. 

PO$iiblA Sample Hazards j 
PART II: LAijQRATORY SECTION 

R•ceivfl!li by .~8"'1,-, .A,~ Title .J f..2/ll. ,~v{.11t, L tco/ Date 2 .1 . ~ 3 

Analysis Required 

-
•1ndic21tP. whetner sarnµlt:: i$ soil, =itudge, watiitr, P.tc. 
.. Use boi;k of pogc for additioMI information relalive to sample, location. A-6000-406(05 



: : -0 2-0 3 11 : 5 7 AM 

Westinghou5e 
Hanford Company 

TO WHC COC NEW P0 04/ 005 

CHAIN OF CUSTODY 

Custody Form lnttfator PH BUTCll[R 
c~ny Contact PH BUTCHER 
l'ruj~t Oniinetion/lleq:,l Ina l.ocatlonc 100-BC-S 
tee Chnt Mo. 5 j\ L - 2. \ 7 · 

Tul .. ,.i-- (509)376-5045 

COllec~fon Dote 1/'J 0/"1 17 
Field \.09boolt Ila. f..t=<.. t&' ", G, 

Bill ot Lading/Airbill 110. f.G'3~'? L'lf ~ l Offaiu Proi:ierty \lo. W93- 0 ... O74"-l7 

Method of Shtppent EMfRY 
Shipped to TMA 
Pcmdbl"' !:~I• M11111l"M/Ramrt~ N/A 

Sanple JdentfffCltlon 

807~~., 
3, 40ml, Gs*, WATER, CLP-VOA 
3, 2L, aG, WATER, CLP-SEHi VOA & PCB's/PEST 
1, ll, P, WATER, ANIONS(IC} S04, ~, l'CJ4, Cl/C.0ND./PH 
I, 500ml, P, WATER, ANIONS/N03-N02 (H2S04) 
1, ll, G, WATER, ALK./T0T. DISSOLVED SOLIDS 
l, 500ml, G, WATER, SULFIDE (~nn 7inc Acetate+NaOH pH>9} 
1, 500ml, G, WATER. AMMONIA/CHEMICAL OXYGEN DEMAND (H2S04 pH<2} 
l, IL, P, WATER, CLP· ICP/M METALS {UNFILTERED}/CLP-H9 (HNO3) 
1, ll, P, WATER, CLP-CN (Na0H) 
2. 4L. P. WATER. GROSS ALPHA/BETA1 GAMMA SPCC,ALPHA SPEC(U-235/238, 

Pu· 239/240,/\m-241), Sr-~O (HN03) 
1, IL, P, WATER, Tc-99 (HCl} 
1, 250ml, Gs, WATER, TRITIUM/C-14 

B07lf<7 
l. lL, P, WATER, CLP-lCP/AA METALS (rILTEREO)/CLP· ·Hg (HN03) ~8 0 C 

ao 7.i~'J 
3. 40ml, Gs. WATER, CLP-VOA 

rield TrANfcr of Cwatody Chain of Possesslnn 

hceinJ liy: ,4.1 <...,4PSD 

< s'? u-r--

a,civt:d by: £, 
...,,. _ _.. __ _._ __ :___;___;..:....__-l,fjvNr~ /tV 

Relinquished by: a "*lved by: 

Rtlinqulshed ~y: a.1.:1:iv«I by; 

I Disposed by: . 

Canments: 

ti ,·v.l {Jc,.-::. t-1 c/J vc t! : 1• 'ft• •" ,: · 
(Vi- t ., ... ,... ~ , ~ ... , 

(Sl1111 and l'rint NIIIIICS) 

Dotc/TiN1 J. L ~ J 

CJ~4-f 
Datc/Th1e1 

z-J·"' //1,/r 
Dotc/Tinw: 

I Date/Tfll'le: 

1Jie1-,e(. v,•,../~ JSO't.1)(1 IJ.ece,vt1d J"J i'cflr.hes-f St"tL-117 ) J J.OC 

/\Nd wct..e.. ll'!All...1..-d 
11 

/oc.o+,·o,.J : 

A•6000-L07 (12/911) {F.F} YEF061 
Chain of Cuatody 

:;1..(:)o- rsr-1 '' -KL~ 
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~ Westinghouse 
H111ford Comoany 

~O WHC COC NEW POOS/ 005 

SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

CoUecmr K. Lee, L.. Wilker, 0. Hamil10a. <.:. Celibtni Da1c Sampled I t..~ ciL e,:J_ Time l~houn 

Campu1 COIIIKt P.H. Butcber Telepho0e (S09) 376-;04S 

Sample NwllllWr &Dd Tn,e vf Sample TYPI or Sample· "nal)lsi, Rl!qUeJ:ted 
Numbar C001aiJwra 

F30 'Tlt.'1~ );40mJ..O.• WAT'n CLP-VOA 
I 

WATER CLP~EMI-VOA, rCB'S/PBST ., J: 21.: ao 
,,,.. 1: lL; P WATmt ANIONS (lC): SO4. r· P04, Cl: COND.; pll 

.,. 1; $00Llll.; l' WATER ANIONS: N03-N02 (HlS04) 

.-f: lL: 0 W/.Tml ALKAlJNUI; IOTt.L DI330LVDD t:OLIDS 

,..1; 500mL: G WATER SULFIDE (a.dd zi111: ae•tatt. + NaOH pH>9) .-- -
, 1: SOOmL: Q WATii'R. AMMONIA· CHEM. OXYOnN DEMAND (H2S04 pH <:2) 

"'1; lL; P WATE'R. CLI'-ICPMETAI.S (UNFIT.TIRED); <.:LP-Ht CHN03) - .-
/ 1: 1L: P WATn <.:LP-CN (NaOH) 

..- 1; 4L;P WAntt onoi.£ .U.PlLlmBT A: C1AMMA SP.bC: -
ALPHA SP!C: U-23S/238, Pu-23!>/240, Am-.141: 

Sr-90 (HNOJ) 

.,. 1: lL; P WATn Tc-99 <HCL) 

\/ ~ 1; lSOmL; 0A WA.Ta TlUTIUM: c.14 
·· ·-

.. 

~, ... { C, e.& ... 'i; lL: P WAT!R CLP-ICP/AA MBTAT.S (FILT.1:kED); CLP-Hg (HN~J) 

]07J;.f'1 ii 3; 40mL; Os• WATER CLP-VOA l .,JJ;. ., ,~ .. .,/ o-v 011' ~ VI~, .. --

Field Inforwaatio11 - OPC: W93- o - 01-41, _ 11 

~OL: z.r; 3 ~., 5 7.. 1 f -/ .. 
TASK: 93-004 

,. 

S~ial ~ndling and/or Storaa.e 

Po4-cihl~ Sample Hazards 

PART II : l.Al:SORATORY SECTION --
Rf\r.l!iYed by ~~/) _A,_,~- Titlt. _<4/'71'/ (. C..N/ h'- fo(t Dace z.-J -?,J 
AiialyciG Requirt<I -

"Indicate whether :talllple i, soil, Gludge, wai.r, .-.1". 
--U3C bao:k of page for :1citlitional information relative w wnplc l=tion. A~000-406(05 
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' ' 9:7~3525 .. 0558 
Iv)\ Westlngtlouse 
\.::.) Hanford Company NONCONFORMANCE REPORT 

I 2. Prepnnted No. I 
1. Page_ Q 5 1 7 2 2 >------------0 f _L_ QA Loo No. 

GQ,4-C,3-CJ.71 
3. P. O •• W. 0., or Job 

Control No. // /A- 4. System/End Use 5. Item/Material 6. Owg.,/Spac./Other No. 

J//A-
8. Program/Project/Oth7 

~co - el'-! '73-ol/ 
9. S•faty CIHs 10. ASME Code Items 

Ovas 
(If yes, notify authorized insoectorl 

~No 

11. Supplier Name/Address 12. Notification of Potantia Occurence Required 

e°J/VluA/A~ P,ez..t:, ~~c.1Alt, ~~tUF..S. 
0Yes ~No 

13. Coda: Lot/Heat/Seri• 14. Lot Size 15. Sample 16. Qty. Acc. 1 7. Inspection Criteria 

I I a 
0 Owg. 0 Spec. 0 1,,..,. Pfan 

(g Other £'..%rS: I I r-r;v S-. S't!G ".,; • > , 

18. Item 19. Description of Noncontonnanca (liat sarial no. where 1pplicablal 22. Dispoeition, Justification. and lnsuvctiorw 

A~ . I i ! I 

'" -

~-rllt)J,1~'0~6"4J;1'°. ""·~ :~"~'-+-,-.----.----.;.._1 ____ ..,.._;. _ ___,;, ____ -4 
. I I 1; T - - - . ' I 11 ' (I . ' 

u--.w-r.,,.-=n;.=-r.,-.cAr=(..,,4.--;--:=-=n~"'::-'N.,..,-.-.:.--17 ,~,r-:-IF"~- 5 • ... -i ra~(ALU<l,- ,-~~o"."11. Tai\~ ~_, V\. ~ ! 

~it ~ rl"-a a.e,-AA/1<-. ~ Sc.o~--H-i 71 • , Fv~~z-~ weoa. ' ~, . ,. : . : '. . 

,._LO.It - /.v"- &;° e . .1r~1.#.-o~c: vs~l.)-~-~---------------------1 
~2h .. ..21.hi~bl: '7thW_~6 A~IY--t-------------------1 

I P-1r::ti=__Q~:-zsa~~.___1------------------1 
L~-=-.c;C- - Cv~~D"'-'-tJ..--'"""=-:.~.:..:;_ __ 1._f-------------------i 
1~/QJC°l:Jit). 

I I I I i ! I i I I I I ' 
! i I 

I l : I 1 ! I : I 

1 : ; 

I : j : ' : I 

20. OriQinator's SiQl!MUre , J.. 
iJ-C. S" "1, l~f"I 

23. Onion Document Change Raquiredl 

• .. 
0 

u 

0 Yn. Coe. No. ______________ 0 No 

24. Conective Action Requireal 

~IT J 
0 Yes, No. _______________ 0 No 

25. Technical Rec,. Oat• Signature/Org. 

SiQnatura/Org. 

27 . 

Accaot ___ R~ ___ Folow on NCR _________ _ 

QA/C Personn• 

A-7310-104,(10/911 



.97 ~3525.,0559 
I OFFICE OF SAMPLE MANAGEMENT I ROQ-~J-00035 

I RECORD OF DISPOSITION llecotd of Oi~it ion No. 

' 

DA TE: 218/93 I LABORATORY: TMA 

I PROJECT TITLE/NO.: 200-BP-1/93-0011 NCR NO.: 051722 

I SAMPLE IDENTIFICATION NUMBERS: 

' i 

I 
B082X1 

I DESCRIPTION OF EVENT: 

Three VOA vials for sample B082X1. all containing air bubbles, were received at TMA with a 200-BP-1 
chain-of-custody, although vials were marked with •1ocation ·: 100-HR-3. Three VOA vials for sample 
B082X1 , containing no air bubbles. were received at TMA with a 100-BC-5 chain-of-custody, although 
vials were marked with '"location'": 200-BP-1. Chain-of-custody broken. 

I 
I 
I 
I 

DISPOSITION OF SAMPLES: 

With concurrence from J. W. Roberts, project engineer, run VOA analysis for B082X1 using vials 
without bubbles marked •rocation·: 200-BP-1 which were received with the 100-BC-5 chain-of• 
custody. 

APPROVAL SIGNATURES: 

' 

I 

! R. C. Smithl I OSM Project Coordinator <Pi-int/S ign N-> Date 

rt .. BiJGK H~c:~ 

d, w. aobaa::t&.:l 
I Technical Representative <Pi-int/Sign N-> Date I 
I 
I 
' ,./A I 

I OuaJity Assurance cPi-i nt✓stgn N-> Oat& 
I 
I 



., 
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-"-•'"')I -,,--. - -- ~--

~
1
.( II J=.l'tbl:Ji~ ASSURANCE 

NONCONFORMANCE REPORT DISTRIBUTION 

1. FROM: 2. MSIN: 3. DATE: 

WA µ4 - //4 ,? /; (_ /q_q 
4. NCR No.: 

I E0.4 -1 ~ -u:1 9 
5. Initiation, ~itiOn, - ' 

l)c;- 1727- or Closure, , Cl: 

6. TO: I MSIN I D C 

Cognizant Engineer .yt{,4- fl, I II fiA.t/J _(/ l£ J-l {,. ··lJ 3 
Cognizant Quality Enaineer LL 1-/- l:tA/'Jt( f-M~ I& I 
Originator i/1 ch-1 r-tl L J-/.4 -::}:? 
Q. A. Manager - I 
Cognizant QE Manager / / ~ • I 

~_; l'1 l-1 r ,f/7CJ.r.rf?/1 I ;-Vf ✓/& 
✓ 

I Facility Manager 

I Engineering Records I I 
SafetV I I I 
QSCM L-4 -f& I I I 
Other: 

< 

JCS Package 

Q. C. I I 
Buyer (Procurement) I I 
P.O. File (Procurement) I . I I 
Vendor Fite (Procurement.I I 

JZ, f'l-1 ( !?/ flt ./ l-t4 <)? 

Jt-/ tt (j . ,b <;c; t, L,l. :e NL/-.)3, 

€u1+ r:cG;c, I r-Jt/-- 1& 
7. QST Codes 

··-
Subject: Cause: Comr. Factor. PPG~ 

p fc -D -z · fJG 3 Pl'I-Cv 2 

8. Resi:ionsible Action Pany: Oro Code: 
. I 

<i/i;)Q t11 A /2., 1,; 1' . t tt rdSTI,c . ~15 (09191) 



97~3525.0561 
t)C)O~ A ,, -------.--------------------~~~::...::...!..!... 

Westinghouse 
Hanford Company 

- CHAIN OF CUSTODY 

Custody Form Initiator PH BUTCHER 
c~any Contact PH BUTCHER 
Project Designation/Saaplfng Locations 200-BP-1 
Ice Chest No. ~ML- lfL-{ 
Bill of Lading/Ai~bill No. ']..t;';(1'1~t,.7f.:-f 

Method of Shipment EMERY 
Shipped to TMA 
Possible S~le Hazards/Remarks N/A 

Saa:ple Identification 

l. IL, P, WATER, TAL METALS+Bi(HN03) (UNFILTERED) 
1, 500ml, G, WATER, ANIONS(P04,S04,Cl,F) 

'1, 250ml, P, WATER, N02/N03 (H2S04) 
1, IL, P, WATER, ALKALINITY/TDS 
1, IL, P, WATER, CLP-CYANIOE(NaOH) 

BO f.;tXo 
1, IL, P, WATER, TAL METALS+Bi(HN03) (FILTERED) 

BO~X/ 
3, 40ml, Gs, WATER, CLP-VOA 

[] Field Transfer of Custody 

Relinquished by: 

,~- ~ -

Relinquished by: 

Relfnqui shed by: 

Disposal Method: 

Coaments: 

A-6000·407 (12/90) (EF} ~EF061 
Chain of Custody 

Chain of Possession 

Received by: 

Received by: 

Final Sanple Disposition 

I Disposed by: 

Telephone ( 509) 376-5045 
Collection Date / /i,/B 
Field Logbook No. [fl-1olc 

Offsite Property No. W92- 0 - oU&:, -ti 

(Sign and Print Names) 

Date/Time: t,,. 4 3 
... ;. 

Date/Time: z.,-~, 
Date/Time: 

Date/Time: 

I Date/Time: 



.. ,i 1 
. ·RCW: 02/03/9'J ci!: 0310~19'3 

fif~r. a, 25 .. 0562 ~IN If CL6TOOY OOl 1 ~ 
02/03/9'3 lb:07: 17 'ill: 06/03/9'3 DI!i: S 

000002 

• ~ &WLE ItOOff l(All~ STlllED TESTS for FRACTIOO w1U wort in lUT: 9J an~ CATE~Y 
01A~ 8082W8 !NIL TERED ARLI : lili043 lfH28 lilil31 

• oic:-w· a~ · iiis. · · · 1Jf1Lmrn· · ;,.qu · · · · · · · · · · · · ·: · ~J° · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
oiO:-i 8082WS .. i)ij ' . . iNii. iuEi>' . Aili.I ... .. .. · .. . .. : . imh .. iiii20' .. iiiiJl ... -.. ---... .......... -.. -.... . -
ff+ff+• fffffffffl+ttf++fftffffffffffflfffHft++HHHfffft++ffffllllllllllllllllllllllllHfftffffff+ ..... 

• 03A~ B082X1 AALI : IH>18 
oJa:-~.- a002i1· · iiis-· · · · · · · · · · · · · · · ARi.i" · · · · · · · · · · · · ·: · iH>is· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

,., ox:..w· a002ii ··is>-· · · · · · · · · · · · · ARi.i · · · · · · · · · · · · · ·: · iH>is· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

RELE.m BY DATE lRNfflRRED TO DATE 

J-.)-q~ -----



.... , 

; ,. .. \. " ~0(') '.j ~ 97~3525 0563 
@ Westinghouse 

Hanford Company 
SAMPLE ANALYSIS REQUEST 

PART I: FIELD SECTION 

Collector KD LEE/GG HAMILTON Date Sampled I h1Lf, time hours 
I 

Company Contact PH BUTCHER Telephone (509) 376-5045 

Sample Number and Type of Sample • 
Number Containers 

Type of Sample Analysis Requested 

(?) o<"6' l rJC6 .I 1, 1 L, P WATER TAL METALS + Bl (HN03) UNFILTERED 

v It • 
1, 500ml, G . ANIONS (P04,S04,Cl,F) 

V .,, 
1, 250ml, P . N02/N03 (H2S04) 

- v 1, 1L, P . ALKALINITY, TDS 

\, I ti 1, 1 L, P . CLP-CYANIDE (NaOHl 

. 
ll-ion 'l.o / 1, 1l P WATER T Al METALS + Bi (HN03) FILTERED 

i o gz.:·~ I v 3, 40ml, Gs WATER CLP-VOA bu~J/4 1 ,r,.,,,,.,/ """ "/ ~,4l.,1 

I, 

TASK#: ~;-ol( 

OPC#: (k.1(13- o- () -~b - IZ 
BOLi; 1,;,IJ?; (p.tf5 Z-?(J' - I 

•• t,.,/J, 50: f/,~tl Wl,4,(!_ Field Information 
I 

Special Handling and/or Storage fl/~ 

Possible Sample Hazards 

, 
~ ' 

PART II: LABORATORY SECTION 

Received by ~ ""'1/V ~~ Title cS f_Q_/1/L (..J,-v{."" L fee/I Date 2 -1 · j J 
Analysis Required 

. 



C"7 3 35~'5 OS 'll ~, ff ,. ' ., 11,, b I 

OFFICE OF SAMPLE MANAGEMENT 

RECORD OF DISPOSITION 

DA TE: 2/8/93 LABORATORY: TMA 

PROJECT TITLE/NO.: 200-BP-1/93-0011 

SAMPLE IDENTIFICATION NUMBERS: FEB 2 2 1993 
B082X1 -·-·- ·------
DESCRIPTION OF EVENT: 

00000 --2.( 

,1}j , o:i. ,oi1 
ROD-93-00035 

Record of Oiapoaition No. 

NCR NO.: 051722. 

Three VOA vials for sample B082X1, all containing air bubbles, were received at TMA with a 200-BP-1 
chain-of-custody, although vials were marked with "location": 100-HR-3. Three VOA vials for sample 
B082X 1 , containing no air bubbles, were received at TMA with a 100-BC-5 chain-of-custody, although 
vials were marked. with "location": 200-BP-1. Chain-of-custody broken. 

DISPOSITION OF SAMPLES: 

With concurrence from J. W. Roberts, project engineer, run VOA analysis for B082.X1 using vials 
. without bubbles marked "location,.: 200-BP-1 which were received with the 100-BC-5 chain-of­
custody. 

APPROVAL SIGNATURES: 

3 

J. W. Roberts 
Date 

N A 
Quality Assurance (Print/Sign Name> Date 



9713525 .. 0565 ~ LOrll Kll 

,Jf\r\l"\r,. I lAI ~ : TM/Mt I , .. : 

•rcurto If ,,. m W(J: - I t I tcf, , - .r, / I I J, l05•11•Mtt : ~,.,t /'cf t6f --;_, 
1"\ l I I ~ ti ,. ,~. , I I I - - I 

, 
l(C( IY(D ff ISl~ATl»U :'-.. 

\ ( } "- - -. 
iCAS( IIJeO: c:ams.-.r• 
Wft( CICllnJlf 
au ID. : [PA u...r ASSICIO ~= W IUID: S,W\_( TM UI CIIIDIHOI • 

I I ' SNl"l( "41MIT (TI 
c-

trMm : -.,h I I _ - 15Y &-.-cr._,..,1..:) 4 ?i · c.J <'17-<._ I 

1. Cwatody S.•l(a) ~- fyc,~ l -"?<- 1H c.~·CIS .c / 

&: 7c-:.-'2..9 A ~-CV-Cl~ -C;_::) 

Z. Cwatodr s.,1 loa : P-c;ic:) X) -'1 ·~-cc). -ch c.). 

,:1..r· -,c~7 4 ~ ~ -0 l(.r - 61 

J . C,.,t11 1f C111toct,~.-• 
ltcordl ~ 

4. Traffic ltporta e::·~· or ,tet1111 LIit 

5. Al rlltll e:::.~tlcur 
Mf'll /Ahellt• 

6. Al r,111 lo .: G-<~R 58 9 ,-:u:i 15 

7. ~1• ht• ~., •.. 
• . ~1• , ... tdTIDt llattd OIi 

liaibera tf Cllattdr 

I. ~11 Condltl111: ( ~,_ ... , 
-

IO .Ooo ••• , .... 11 .. c· 
Oft cw1tody 

records , traffic 

report, , •ttd 

• ..., •• t,, •• ,,.. r1hJ.Lq3 Jl.O.t1 bct1Ytd It lu: 

lf . TIIIIP ., lc1 cheat ~ l 
13 . Tlllt IKIIYtd : (~~ 

WIU TlAISrll 

r,.ctton : 

Ant I : 

1,: 

011: 

• c-,ac, 9C> .,., euec• r.cerlll et NHh,U• ... , .... .,,, --------------- \AotMH•·· .. , .. 
\.afMe' , ... - · · --------

PoaN IC•I 

-----



1 

' .... 
OUEST10#S1 CALL ltXHJl-5355 TOlL FREE. 

L.3,sa,2a1s 
,. 

6 
... - : I • I • & • ,. : •,"' f •• 4, •· - : r • fJ 11,:J:-:. 

1 ~- · . , .. ~~~· ~• .. ,.,- ~- ~-.,~,.,,J:,,, .... ·t; 
-------
2-1 · 7 "· 

• . ... : . A1RB1l_l _________ .,..__ __ __ 

~ b3~589207S 

IIECll'IENr8 COPY. 
I_ • • , I - •_,, , , , ~ ,.. ' r • , '• ;t I".,\ • 1 , ,._r--._,,_,.... i . 

~ _,.....,.,.~-=-:--:1\o111W=..,. .... = ~.,~4~~(A=~aa~,--.,::,•c::t~•--•-=t"',.::,w~-=--=.,,---------,,. .. ----•-:----•-•-•-•r--r----, 

. ; -~ - . 

.5 An p/,- -'- ~~l~vt 
~ C..-0, 

[_fi_•~~,i 3'>~-~~-~-1 _ __ .,$ 4 n .~/.r o,. , .......... c......, .. /' ,, 

.-::• ~:~ 
'~ ' .-i - ; ., ., 

T !'1 A / 1:0~CAl 
-. ..... rn,4 / A11I, . i--... ..... .-c..-....,a.,o.-11,o.1"C...I I ·: 

2030 "-Rl~tiT AVE ._ ______ _IG._c _ .T 111/0 ,z. $ I ,it" ,. -,, ______ _ 
ca, ...-. ·~ Cllr -- ........ 

;~ J(W'I V~O (A '1 't "" O .._ llv v, d C /p/(, 

• • 

. ,,. . 

...... ··-. --· 
1 • 01188"8:W ___. 

•• •• .IAIUIMl'/U.U, --• -~--...: .. 
12 011111.Gff'IIRAarfl­--

·-·, 

!'° •, • 

,· 

·- •"7"=•-
.~ .. .... . 

-~ . .. -.-· ~:-- '. -
., , -i • '\ "' . . 

• 
L • w 
......-

•oo.c. 
7 := .. 

. ' . 
_.._- .. 

. . , 

...... 

.... 
• H 

•O••c 
••-

... o=v- ,, 
1-1iot.....:=~~-W...:;;;Jt..::..:~--1--.;:;.i..;;:1le..:.;-=-11-o.c.--.... --._.--Owvt--

Oler1 
t-----,Clly,--------,-----,,,Zlp---c 

.._IWlltM 
,.,.,. ltJrall ,aM lae:I' 

frssl 
- :------.,_.... _____ _ 

.-. 

-.· 

. __ :,;·,:,.'. . 
. " .. ~ ; ·· ... ~· 

·., 

. ~· -~ .. .. ,-
... ( . ' .. 
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000005 

RADIATION DOSE RA Tt SURVEY FORM 

210 4 / a ~ / \ / .. -< n c on /") -; t---.t 
Daic 0 :L , J COMIANY Nr\RCf?L ~.,yH-;,,j OTlfU OlD I (,0 > 1 :I ✓97 c~v t -
SwM,o,'a N1.11c (CAR 6 <S, rn c re B v 

I 

Model No. Ht•ZUt I £5P•l Model No. AC·l:7 I E$P,t 
Serial NOL «zZll6 I 0521 

C&L"bt1tio• DIie s.,lo</t2 
lutNmcaf ~atioe Ftdor Q, { QIQ 

Scri&J NOL ~Ira ~ 0$19 
Cafibtatioe 011c I ?o 2 I: 3 

~ I ,,,-, 
IIWI\UIIUI Calibncioe F aao, Q. c g D 

7p2D o.2~03 

4.~ 
/ 

\ '- ..J / ' I /?I 

---1 -- -f----t----1i--- -r--ir---l---l...)) ~-- ·-

( __ _._ ___ --t----ir---+---l--- -J.---r--- -i-- -l 
r-----........ 

{ 

' ~ -.---, - ,--i--t- -f-- +--l- -k_ 
(----,---- -r--i----t-- -+--­-~ 

,...yYJShJ 

n.. ?/o4/9~ 
I I 

t> 

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

) • 
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GENERAL CHEMISTRY RESULTS 

CASE NO. 02-015 

Water Sample#: 

B082W8 

CASE NARRATIVE 

The holding time for the TDS analysis was 
exceeded. Careful review of the QC analysis 
indicate the data is reliable. 

Sample B082W8 {A3-02-015-0l) y;elded a 65.0% 
recovery for the Phosphate analysis. The low 
Phosphate recovery compared to our laboratory 
control sample indicated the presence of a matrix 
interference. 

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

000006 



97 !13525.0569 000009 
TNA Inc. IEPOIT Vort Order I A3-02·015 

Received: 02/03/93 Results by Sa• ple 

SAMPLE IO ~8~0=8=Z=V=8 _________ _ FRACTION 01A TEST CODE VCCLPL NAME Anions & Vet Che.. - VH043 
Date & Time Collected 01/31/93 Category 

AN I o·N S AND IJET CHEMISTRY . LIQUIDS 
ANALYSIS METHOD RESULT UNITS .l!.!Ll..!. 

Chloride 300.0 , 1.4 mg/L 0.2 

Fluoride 300.0 0.6 mg/L 0., 

Phosphate 300.0 <0.4 mg/L 0.4 

Sulfate 300.0 93 mg/L , 

FORM I 



97~3525.0570 000010 
TNA Inc. IEPOIT Wort Order I l]-02-015 

Received: 02/03/93 leaulta by Sa• ple 

SAMPLE ID ~B~0=8=2=W=8 _________ _ FRACTION 01D TEST CODE WCCLPL NAHE Anions & Uet Chea. - Vl04] 
Date & Time Collected 01/31/93 Category 

ANIONS AND IJE T CHEMISTRY . LIQUIDS 
ANALYSIS METHOD RESULT UNITS ill.!.l. 

Alkalinity 31 0. 1 97 mg/L 2 

Tot. Dissolved Solids 160. 1 306 mg/L 5 

FORM I 



9713525 .. 0571 

CASE NARRATIVE 

LAB• RATORY I TMA/ARLI 

CASE 02-015 

CONTRACT IO WESTINGHOUSE HANFORD COMPANY 

50G RECEIPT DATE February 3, 1993 

•·-- 1 , 0 OESCR I PT I ON OF CASE : 

OOOOOf 

One water sample was analyzed for TCL Or;•nic$- Volatiles 
~ccordin~ to the USEPA Contract Laboratory ProQram (CLP) 
Statement of Work ior Or~anic AnBlysis, Revision OLMOl.8. 

2.0 SAMP~E LIST : 

WESTINGHOUSE ID 

B082X1 
8082X1 MS 
9082Xl MSD 

3.0 COMMENTS : 

LAB IO 

A3-02-015-02A 
A3-02-015-02B 
A::S-02-015-02C 

~.l SHIPPING ANO DOCUMENTATION: 

ANALYSI§ 
REOUESTEO MATRIX Ql:i 

V WATER 7 
V WATER 7 
V WATER 7 

All of the sample~ were recwived unbroken and prop@~ly 
documented. 

3.2 ANALYSIS 

3.2,1 VOLATILE ANALYSIS COMMENTS 1 

LOW LEVEL WATER : . 
The samples were analyz~d within the CLP SOW 
holding time<o. 

All of tne OC re5ult5 were within the 1imits 
specif i ed by the EPA CLP SOW. 

TUNES : 

All of the BFB tuna~ are injected directly into 
the GC / MS instrument. 



9:7~35ZS.0572 000010 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B082Xl 
Lab Name: =TMA=,.._/=AR=L=I'---------- contract: ~WH=C ___ _ 

Lab Code: TMALA Case No.: 02015 SAS No. : :.eN=A'---- SDG No. : .... N=A'---_ 

Matrix: (soil/water) WATER Lab Sample ID: A302015-02A 

Sample wt/vol: 5.0 (g/mL) Mk__ 

Level: (low/med) LOW 

% Moisture: not dee. 

Lab File ID: 30205B24 

Date Received: 02/03/93 

Date Analyzed: 02/05/93 

GC Column: ~C=A=P ___ _ ID: 0.530 (mm) 

(UL) 

Dilution Factor: 1.0 

Soil Extract Volume: Soil Aliquot Volume: ___ (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

I 
74-87-3---------Chloromethane 10 U --------74 - 83 - 9 - - - - - - - - - Brom om ethane 10 U ---------75-01-4---------Vinyl Chloride 10 U --------75-00-3---------Chloroethane 10 U ---------7 S - 09 - 2 - - - - - - - - - Meth y 1 en e Chloride______ 10 U 
67-64-1---------Acetone 10 U 
75-15-o---------carbon -D~i_s_u_l_f~i-d_e_______ 10 u 
75-35-4---------1,1-Dichloroethene 10 U ------75-34-3---------1,1-oichloroethane______ 10 u 
540-59-0--------1,2-oichloroethene (total)__ 10 U 
67-66-3---------Chloroform 10 u ----------107-06-2--------1,2-oichloroethane 10 U ------78-93-3---------2-Butanone-_________ 10 IU 
71-55-6---------1,1,1-Trichloroethane____ 10 IU 
56-23-5---------carbon Tetrachloride_____ 10 IU 
75-27-4---------Bromodichloromethane_____ 10 IU 
78-87-5---------1,2-Dichloropropane_____ 10 IU 
10061-0l-S------cis-l,3-Dichloropropene 10 IU 
79-01-6---------Trichloroethene --- 10 IU 
124-48-1--------Dibromochloromethane_____ 10 IU 
79-00-5---------1,1,2-Trichloroethane____ 10 IU 
71-43-2---------Benzene 10 IU 
10061-02-6------trans-l-,-3---D-i_c_h_l_o_r_o_p_r_o_p_e_n_e__ 10 IU 
75-25-2---------Bromoform ________ ::::::..= 10 IU 
108-10-1--------4-Methyl-2-Pentanone 10 IU 
591-78-6--------2-Hexanone ----- 10 IU 
127-18-4--------Tetrachloroethene______ 10 IU 
79-34-5---------1,1,2,2-Tetrachloroethane 10 IU 
108-88-3--------Toluene _________ ::::::..= 10 IU 
108-90-7--------Chlorobenzene________ 10 IU 
100-41-4--------Ethylbenzene________ 10 IU 
100-42-s--------styrene..,..,..-,-.....,,...-------- 10 IU 
1330-20-7-------Xylene (total)_______ 10 IU 
----------------------- ______ I __ _ 

FORM I VOA 3/90 



9:7~35Z5~0573 
lE EPAQM,~Jo. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

B082Xl 
Lab Name: ~TMA~~tARi.=L~I!:--------­ Contract: ~WH=C ___ _ 

Lab Code: TMALA Case No.: 02015 SAS No.: =NA=-=---- SDG No. : =NA=--

Matrix: (soil/water) WATER 

Sample wt/vol: 5,0 

Level: (low/med) LOW 

% Moisture: not dee. 

GC Column: CAP ID: 

Soil Extract Volume: 

Number TICS found: _Q 

(g/mL) ~ 

0.530 (mm) 

(uL) 

Lab Sample ID: A302015-02A 

Lab File ID: 30205B24 

Date Received: 02/03/93 

Date Analyzed: 02/05/93 

Dilution Factor: 1.0 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

__ (UL) 

I I 
I CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q I 
1===============1==========================1========1========~-= =1====1 I ______ I __________ I ___ I _____ I __ I 

FORM I VOA-TIC 3/90 
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Page 1 
Received: 02/04/9'3 

REPORT TMA/NORCAL 
TO 2030 Wright Avenue 

Richmond CA 94804 

ATTEN Dan Steurmer 

Skf,-r&Sher.wt REPORT Work Order t S3-02-07B 
03/08/9'3 13:48:58 

PREPARED TMA / Skinner & Sherman Labs. 
BY 300 Second Avenue ~ ~ 

P .0. Box 521 c;, .,,. 
Waltham. MA 02254 CERTIFIED BY 

ATTEN Client Services 
PHONE (617) 890-noo CONTACT :.:DP ___ _ 

CLIENT HANFORD NOR 
Cc,,tPANY TMA/NORCAL Hanford 

FACILITY Richmond CA 

SAMPLES ..1. 

WORK 10 N3·02·029 
TAKEN BY CLIENT 
TRANS FED EX 

TYPE WATER 
P.O.# N3·02·029 

INVOICE under separate cover 

SAMPLE JDEIITI FJCATIOII 

01 B082W8 
TEST CIJ>ES rd NAMES used on this workorder 

N03N02 Nitrate Plus Nitrite 
01 B082W8 
Q1 B082W8 
02 LCSW 

..,. :-:rr~ »r"':""~~ -- -.. :-

DUPL 
SPIKE 

Thia-:-., is raiclered upon all of the following conditions: Skin,m- .I: Sherman Labontories. Inc., retaim ownership of this report until associated submiaal 
invaice ia smsficd. Expert witneu services ahall be available in ~ with this report only if prior nocification of this pocenlial requirement wu maoe 
and IIXCpllld. before the analysis . Client will be responrible for S~ .I: Sherman oosu and consultins fees if our services are required by subpoena or othervmoc 
in lepJ procc,ediAgs. Tow liability iJ limited to the invoice amoua. TIie results !isled refer only to tCSled aamplcs and applicable parameten. Samples are D0l 
analyzed iD l000ld.ance with New York State protocol unlc,a ~ Product endorsement is neither inferred nor implied. Skinner .t Sherman Labontoncs.. '.'Thermo Ana/u+ical Inc. lnc.,-..will csacise due diligence_ but will no! be ~ible for lost .. closlroyed wnples or evidence unless client makes appropriare inau~nce coverage arrange-

···., , .. . . .T "'' - :Sampica are bold f_?r thirty days follow101 wuancc of repan. s.mplea will be stored II chent'a expense. ,f authorized tn wnuns. 
• l~,f..'IIV • ' • "° ~ • .Ai,....... •·~ " • 

~•"fslcinner & 'Sherman Laboratories Inc. 300SecondAvenue, P.O. 8a,c521, Waltham, M~chusetts02254-0521 (617)890-7200 
;~J~~ · ·•· ... · :,:G_~·. __ ~ 1 ~.Df')/LA I J\ O Tcc-r t= A v ,e.,, n,..,.. ..,,,...""..., 
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Page 2 Skirner&Sheraan REPORT Work Order I S3-02-078 

Received: 02/04/f/3 

SAMPLE ID :B:082"8==---------

II03N02. __ 2::,a. __ 89 __ 

mg N/L 

SAMPLE ID :B:::082"8==---=DI.Wc=-L,,_ ___ _ 

N03N02 2.91 

mg N/L 

SAMPLE ID ,.B082"8==--SP:::,..:lc::::KE=-----

N03N02. __ 4 ___ • __ 94 __ 

mg N/L 

SAMPLE ID .::;LCS\I='----------

II03N02. ___ 2._0=2 

~ N/L 

Results by Sallple 

SAMPLE# 01 FRACTIONS: ~A ______________ _ 

Date & Time Collected .::;0 ... 1/3..=..1.._/ __ f/3..._ __ _ Category :IIA::.TuE:.::R.__ __ 

SAMPLE# 01 FRACTIONS: .,a,__ _____________ _ 
Date & Time Collected :::0""'1/3'-"'-'1:L[.:.'ll:.-__ _ Category :"-'::.luE::.::R.__ __ 

SAMPLE# 01 FRACTIONS: ::C ______________ _ 

Date & Time Collected ::.01.,./3'-"'-'-1,._/f/3==----- Category :"-'e.:.l:.:E.,,R,__ __ 

SAMPLE# 02 FRACTIONS: ::.A _____________ _ 

Date & Time Collected not specified Category :"-'::.luE::.::R,_ __ 

_,. :-, \ ... . ...... . .. :.·.,;..~rr;:--, .. ~ - :- :." ---- . ' . - . ~. 
· ·. '!: Thil report is rendaal upon all of the following conditions: Skinner & Sherman Laboralories, Inc . • netaia _...rship of this rcpon until UJOCiated submitted -==,,11-F,J-A invoice ii &atilfied. Expert witness services shall be available in conjunction with this nepon only if prior -,afic;ation of this potential requirement was made 

and accepted, before..., analysis . Client will be nesponsible for Skinner & Sberman costa and consulting fees ri our services are required by subpoena or otherwise 
in lepl..proceedinp. Tow liability is limited to the invoice amount. The "'9Ulta listed nefcr only to ICSted -,pies and applicable paramcten. Samples an, not 

_ • analyzed in acconlacc with New York State prolOCOI wlleu indicated. Product endonement is neither i.nfa:red nor implied. Skinner & Sherman Labontories. Thermo Ana/u+1cal Inc. Inc., will exen:ue _ dil,gcnce_ bot will DO( be ~ible for lost or destroyed samples or evidence unless.- mnes appropnaie insurance coverage arrange-
.. - .. 1 •· ___ . .-. Sampia 111& lldd for lhirty days following wuancc of rcpon. Sampica will be IIOred al client's e:q,mK. 1f authorized m wnung . 
• J . ..., ~ 

~Skinner & Sherman Laboratories Inc. 
. · .,";; .... ........ 

, -..:-, .... , 

300 Second Avenue, P.O. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
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Page 3 Skirner&Sherain REPORT Work Order# S3-02-078 

Received: 02/04/93 03/08/93 t3:48:58 

TNA/WORCAL Hanford 

QUALITY CONTROL 

~TRIX SPIKE 
Sall1)le ID S~le Result Spike Added Spike Result X Recovery 

S302078-01 2.89 mg/L 

DUPLICATE 
Sall1)le ID S~le result 

S302078-01 2.89 mg/L 

QUALITY CONTROL SAMPLES 
Sall1)le ID True Value 

LCS 2.00 mg/L 
Prep blank 

- ,,..,.~ •X--T-!T. . _ ..... A-- :""'.'f • -

2.00 mg/L 4.94 mg/L 102.5 

Duplicate Result 

2.91 mg/L 

Found Value 

2.02 mg/L 
<0.25 mg/L 

Relative X 
Difference 

0.7 

Percent 
Recovery 

101.0 

~-,.,,viA •·- r .-, ,- ,,. 
•'Thia repon is rendered upon all of the following aa,djtions: Skinner & Sherman Laboratories. Inc . • retains OWll<nhip of this repon until associated submincd 

invoice ia satisfied. Expcn witneu aerviccs ahall br available in oonjunction with this repon only if prior noci6calion of this potential requirement was made 
and accq,ced. before the analysis . Client will be~• for Skinner & Sherman cosu and consulting fees if oar services are required by subpoena or otherwise 
in lepl proceedings. Total liability is limited ID 111£ BM>ice amount. The .... u1u li•ted refer only totaled........,. and applicable parameters. Samples are nor 
analyzed in accordlDce with New York Swe )llUIICai wuea indicated. Product endonement is neither infenal aor implied. Skinner & Sherman Laboratories. 
Inc.. will exercise due diligence but will not be ~ble for lost or destroyed samples or evidence unless clias -.!<es appropriate insurance coverage arrange• Thenno Analytical Inc. .• .-. Samplco are held for thirty days following auance of repon. Samplco will be ator<d at clie11f1 expcm,o. if authorized in writing. 

·Skinner & Sherman Laboratories Inc ... 300 Second Avenue, P.O. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
f onn AJ An.....-- _ • ._,,,,_,,._, --- ----



Page 4 Skirner,She~ REPORT York Order• 53·02·078 

Received: 02/04/'13 Test Methodology 

TEST COOE N03N02 NAME Nitrate Plus Nitrite 

Methods for Chemical Analysis of ~ater and ~astes 
EPA • 600/4-79·020 March 1979 M·ethod 353.2 (modified) 

~'r;~JA 
THermo Analytical Inc. 

-~ ..... ~'tt_-'":"~.· ... 1\. ""' 4: 
w 

Tllil report is rendered upon all of lhe following condili<as: Ski.- & Shuman Laboratories, Inc .• retains ownership of this report until associaled aubmined 
iai,oice is utimed. Expert witness services shall be avaWilc in conjunction with this report only if prior notification of this poiential requi.- was made 
and accepced, before the analysis. Client will be respoosiMr for Skilum & Sbennan 00111 and conaultin1 fees if our ,ervices are roquired by subpoaa or otherwise 
in lqa1 proceedings. Total liability is Limiled to lhe imtaia, IIJIOWII . The rau.111 !isled refer only to tested samples and applicable parameters. Samples are not 
IDllyio,d in l0COldancc with New Yorlc Stale protoeo1.,... indicaled. Product cndonemenl is neither inferred nor implied. Skinner .t Sherma Laboratories. 
Inc .• will exercise due diligence but will not be respomjbk lior lost or dcsuoyed umples or evidence uni- diem llllka appropriale ~ cowrage arrange• 
-· Samples are beld for thirty days following is..- of report. Samples will be ll0Rd at dieal '1 expeme. if authorized in writiac-

~Skinner & Sherman Laboratories Inc. 
~- -
300 Second Avenue. P.O. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
.1-RflfLA I LJ.Q TCCT CAV IC'1"'7\ onn ~on"' 
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TMA/Skinner & -Sherman Labs SAMPLE LOG-IN 
WORKORDER 53 a::z--Q7( .. CLIENT Ha caf<r:cd AJOK, No. SAMPLES: 
PROTCL CLP TURNARND 33 Oo,, ____ _ ___._f __ 

COOLER TEMP: $" oC, or}fA . ' (Soil) (Water) lSpecify Other) 
CUSTODIAN · 6.M_V?Y2.,_() SDG/BATCH _ _./J---+'(t?:'---------
CUSTODY SEAL:PRESENT/~T/INTACT/NOT CLIENT CASE __ ,-; ____ ~~c,z..;;;;...;;o~z~1.._ ____ _ 

SHIPER & t U rb_t:; t · PO/CONTRACT# 
TAGS: . PRESENT/ABSENT/iiW/SEE COC - CONTACT ---·----- D SdNCY? 
CHAIN OF CUSTODY: ~NT/ABSENT/NA,# ,J (A-- COMMENTS:_....tJ..._«n,_o ____ _ 

SAMPLE CONTAINERS-I@/BROKEN COMMENTS _______________ _ 

CLIENT COMMENT? YES/@ 
SAMPLE LABELS AGREE WITH--C-HA_I_N_O_F_C_U_S_T_O_D_Y_I_NF_O_.,-~.,..:::;;;:.,-./-N_O_(_C_O_MME __ N_T_) ___ _ 

CLIENT PAPERWORK AGREES ~ITH SAMPLES & COC? ~ /NO ( COMMENT) 

SHIPMENT DATES ;i/ <-1 / 9 :!i 
LIST ANY DATE. WITH PAPERWORK/SHIPMENT PROBLEMS & SPECIFY THE PROBLEM: 

CLIENT ID MATRIX RECEIVED PH* TEST(S) & QC HOLD TIME UP 

1 1,0fsqW8 
2 _____ _ 
3 _____ _ 
4 _____ _ 
5 _____ _ 

~=====-=-~~:_:_:_:_~--~~~~~~~~~~~~~~~~ -~~~__:__:_ -::::::::::::::~====~;:=:===~ 8 _____ _ 
9 _____ _ 
10 _____ _ 
11 _____ _ 

12 _____ _ 
13 _____ _ 
14 _____ _ 
15 _____ _ 
16 _____ _ 

. 17 _____ _ 
18 _____ _ 

19 _____ ~.,,,,.. ---- ---- --- ---------- -------20 ______ _ 

21. ___ -r---
22 __ -.'----
23_--+----
24 _ __. _____ _ 

25 ___ -=--==--==----=~--- ----26 ----------
27 ------

Samples are from site known to have Rad-contamination:YESl..,..,/NO 
Samples have detectable amounts of Radioactive Material:YES ~ 

SUBCONTRACT: YES ·~ TO:___________ DATE: ~~D , ~ 
~ - ji.'5\~~) REVIEWED ___________ _ 

* EPA/CLP requi~ed Rev 1. 6 PAGE: ~°1-, ~ (1:)~ · 



,. 

p~ 1 
( RCV!l: 02/03/93 IJIJE: 03/05/93 

9713525 .. 0579 
TMA/Norcal 1:J'~IN OF CL~TODY 

02/03/93 16:07: 11 . 
ORD I N3-02-J29 
KEE.?: 06/03/93 DISP: S 

r ~E~ SAMPLE IDENTIFICATION STORED TESTS for FRACTIGi'lS ~itn wort in DEPT: SU an~ CATEGORY 

. - ............ . . .. . ... .......... ... .. ...... ... ... .... ... . . ... .. . ... . .. .. .. ..... .. ............... .. ... . .. . 
OlB-W 8092\.18 UNFILTERED S&S : WH007 WHOOB WH010 \.lH011 \.li07~ ~137 
. . . .. . . .. . .. . . .... . ... ........... . .. · ····· .. ..... . .. . .. . . .. . ...... . . ... .. ...... ..... . -- ·· ······ .... . ... . . 
Ole B082\.iB MS UNFILTERED s~s : WH007 WHOOB WHOlO WH011 lff07~ IIH37 
oiF' ·· aOSc.ila·· oUP ... UNFILTERED00 S&s· ···· ......... :·~'H007 .. 0 WH008° . 'i.iHoio·· 'wi«>ii' "' iilo7~- -~i31··· ..... . 
oiG~-i.. 1:· s· · · · · · · · · · · · · · ·· ·· · ··sits·· ···· ···· ·····:· iJHooi · · WHOOS. · · WHOio· · · ~1sA· · iiliJi · · · · · · · · · · · · · · · · 
ff+fflllllllllllff¼fffff¼fff¼ff¼4H~lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllf 
02A-W B082XO FILTERED S&S : WH007 WHOOB ~10 loH>75A 

02B~· aoa2xo· · · i-ls· · · · FiLi'ERrn· · · sris· · · · · · · · · · · · · · ·: · iilooi · · wHOOs· · · WHOio· · · WH01sA· · · · · · · · · · · · · · · · · · · · · · · · 
........ . .. .. . .. ... ..... .. ..... ·· ·· ········ ......... ... . - . -- ...... ... ........... .... ... ... ........... .... . 
02C-W B082XO OUP FILTERED S&S : WH007 WH008 WH010 WH075A 
............. .. . ... .. . ....... .. ..... ········ ... .. ..... ... - ........ .. ... .... .... ... ... .. . .... ... . .... ...... . 
02D-W L C S S&S : WHOO, WHOOS WH010 WH075A 

RE!l~SED BY DATE TRAfffiRRED TO DATE RECEIVED BT DATE 

, · 
t 

t 

{ 

( 

r 

(_ 

( 

l 

( 

t. 

C. 
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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 

February 26, 1993 

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

Quality Control Narrative 

Scope 

' . ' 
; ! 

! 
'i 
: I 
. I 

!I 

one (1) water sample was submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on February 4, 1993 from TMA/Norcal. The 
sample was analyzed for the USEPA CLP metals, cyanide and 
bismuth. The analysis was performed under TMA/Skinner and 
Sherman work order S302077. 

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

Discussion 
All quality control requirements were met for the samples with 
the following exception; 

The selenium digestion spike recovery exceeded the control 
limit requirements. 

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

Respectfully submitted, 

TMAl_3YNNER & SHERMAN LABORATORIES, INC. 

~~PL> 
David N. Peterson 
Assistant Laboratory Manager 



WESTINGHOUSE/HANFO~D 
1 

INORGANIC ANALY SIS DATA SHEE T 
SAMPLE NUMBER: 

B082W8 
Lab Name: SKINNER~ SHERMAN LABS. Contract: 68- 00 -01 08 

Lab Code: SKINER Case No .: N3-02-029SAS No.: SDG No .: B082W8 

Lab Sample I D: 02077-01S 

Date Received: 02/04/93 

Matrix (soi l/water): WATER 

Leve l (low/med): 

:t Solids: 

LOW 

0.0 

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

I I 
I I 

:c AS No. Analyte Concentration:c: a :M ' 
I 
I 

: 74.29-90-5 :Aluminum 36.2 : B: :P 
: 7440-36-0 :Antimony 18.4 : u: :P 
:7440 -3 8-2 : Arsenic 8.5 l B: s :F 
:7440-39-3 :Barium 29.5 : B: :P 
:7440-41-7 :Beryllium: 0.50:u: :P 
:7 440-43-9 :c admium 1. 6 : u: :P 
7440-70-2 :calcium 43700 p 

7440-47-3 :chromium 64.7 p 

7440-48-4 :cobalt 2.6 : B: p 

7440-50-8 :copper 5.7 : B: p 

7439-89-6 Iron 280 p ' 

7439-92-1 Lead 4. 1 w F 
7439-95-4 Magnesium: 12500 p 

7439-96-5 Manganese: 5.5 I B: p 

, 7439-97-6 Mercury 0. 10 u: ,cv : 
: 7440-02-0 Nickel 34.0 B' p 

:7440-09-7 Potassium: 7020 p 
: 7782-49-2 Selenium 3.3 u WN F 
7440-22-4 Silver 3.9 u p 

74.40-23-5 Sodium 21000 p 

7440-28-0 Thallium 2.6 : u F 
7440-62-2 Vanadium 23.7 :B p 

7440-66-6 lZ inc 4.7 :u p I 

:cyanide 10.0 :u CA: 
:7 440-69-9 :Bismuth 500 :u A ' I 

... 
Color Before: CO LORLE SS Clarity Before: CLOUDY Texture: 

Color After: COLORLESS Clarity After: CLOUDY Artifacts: 

Comments: 

FORM I - IN ILM02.1 

I' C2 



9}i3525.0582 
s~/Y'\pu..d 

TMA/Skinner &~Sherman Labs SAMPLE LOG-IN 
WORKORDER S 3 <>~ 0 77 .. CLIENT H0--r1&cd VO)½ No. SAMPLES: 
PROTCL e,, '-f TURNARND 33 D a ~ s ____ l 
COOLER TEMP: S: oC, or NA (Soil) (Water) !Specify Other) 
CUSTODIAN B. 8,,~ . SDG/BATCH -~P~l.A ______ _ 
CUSTODY SEAL:PRESENT/iooifiT/INTACT/NOT CLIENT CASE /v 300oa,9 
SlllPER & f · ·wJ [r · PO/CONTRACT# 
TAGS: --PRESENT/ABSENT~SEE ·coc ···- CONTACT T), ·,;g-;;;,-o.-ic. 
CHAIN OF CUSTODY: P~/ABSENT/NA, t# JJ0= COMMENTS: __ ,., __ ry.g__..._,_ __ _ 

SAMPLE CONTAINERS-~BROKEN COMMENTS _________________ _ 

CLIENT COMMENT? YES)@ 
SAMPLE LABELS AGREE WITH--CHA--I-N_O_F-CU-ST_O_D_Y_I_NF_~--,ris3--==::...'/-N_O_(_C_O_MME __ N_T_) ___ _ 

CLIENT PAPERWORK AGREES Wl:TX SAMPLES & COC? f:!P /NO ( COMMEN~) 

SHIPMENT DATES M / q 3 
LIST ANY DATE - WITH PAPERWORK/SHIPMENT PROBLEMS & SPECIFY THE PROBLEM: 

CLIENT ID MATRIX 

1 t3o&; rt w 8 2 _____ _ 
3 ______ _ 

4 _____ _ 

RECEIVED PH* TEST(S) & QC 

\;l..4/\"!.,~,S . 'TM / C/J + 
' 

HOLD TIME UP 

f3:srv1v+I., 

~:=-=-=-=-~~~:_:_:_:_:_: .. :,_:_.~--~--~--~--~-~--~-:. :. ~~~-=--;-~-:-.. -;.:.-; .. :. --~---: .. :.:. ·-=·=· =· .::::::::~====-~;::====== 7 _____ _ 
8 _____ _ 
9 _________ _ 
10 _______ _ 
11 _____ _ 
12 _____ _ 
13 _____ _ 
14 _____ _ 
15 _____ _ 
16 _____ _ 
17 _____ _ 

18 ______ ,,, ---- ---- --- ---------- -------
19 ____ .....,...._ 
20 ___ ...,,.-__ 

·; ~===~=~====== ====-=~~==:-:-=~.:-=.:~-=-==:::::::::::::::::-:_:~-=-=-=-==_;_;~;:__..:.,.... 
23 __ 1---=------- ---- ---~---------- -------
24_~----25 ___ .., ___ _ 
26 _____ _ 

SUBCONTRACT: 

27 _____ _ 

Samples are from site known to have Rad-contamination:YES ___:;ifo 
Samples have detectable amounts of Radioactive Material:Y~ NO~ 

YES~ TO:__________ DATE: -..r=r 4 6 
REVIEWED___________ r;'fl'~ 

~ bf 
* EPA/CLP required Pou 1 ~ 
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97~3525~0583 
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 

R~- """' _.., . . ~-... ~ . . 
~ -,.r ·:..,, 

' ' . 
·c l 

11 
H ,, 

ii 
ll 

February 26, 1993 

TMA/NORCAL ____ __,· i 

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 February 4, 1993. The sample was analyzed 
for the USEPA CLP metals and bismuth. The analysis was performed 
under TMA/Skinner and Sherman work order S302079. 

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

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

The lead, selenium and thallium digestion spike recoveries 
exceeded the control limit requirements. 

The lead and selenium laboratory duplicates exceeded the 
control limit requirements. 

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

Respectfully submitted, 

TMA/SKINNER & SHERMAN LABORATORIES, INC. 

,ve~ 
David N. Peterson 
Assistant Laboratory Manager 

• 
I ""'n.l) ~( 14 IQ lo 
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UESTINGHOUSE/HANFORO 
1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B082X0 
Lab Name : SK INNER & SHERMAN LABS . Contract: 68- 00- 0108 

Lab Code: SKINER Case No.: N3-02-029SAS No. : 

Matr ix (s oil/water) : WATER 

Leve l ( 101,1/med): 

% Solid s : 

LOW 

0.0 

SDG No.: B082X0 

Lab Sample IO: 02079 - 01 S 

Date Received: 02/04/93 

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

' I 
: cAS No. Analyte Concentration:c: J :M 

I I I I ----- -------' -' ___ , _, 
: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 
H39-95-4 
7439-96-5 
7439 - 97-6 
7440-02-0 

AluDinum 
Antimony 
Arsenic 
Bar::.um 
Bery l lium 
Cadmium 
Calcium 

,Chromium 
:cobalt 
' Copcer 
Iron 
Leed 
Magnesium: 
Manganese: 
Mercury 
Nicke l 

7440-09-7 Potassium 
7782-49-2 :selenium 

, 7440-22 - 4 : Si 1 ver 
:7440-23-5 :sodium 
: 7440-28-0 :Thal li um 
: 7440-62-2 : Vanaaium 
: 7440-66- 6 : Zin c 

:cyanide 
: 7440-69 - 9 : Bismuth 

21.2 :u: :P : 
19.0 :u: :P 

9. 9 : B: : F 
32.4 :B: :P 1 

0.90lU: :P 
1.4 :u: :P 

44700 
5.4 
3.2 

I I 
I I 

: 8: 
: lJ I 

4. 9 : U 
46.9 B 
7.0 

12700 
1. 7 U 
0 . 10 U, 

10. 1 8: 
6850 

11. 6 
4. 6 , U 

21300 
1. 9 : U 

23. 4 : 8 
2. 5 : U 

N" 

+N" 

IJ N 

:P 
:P 
:P 
:P 
:P 
:F 
'p ' 
p 

cv: 
p 
p 

F 
p 
p 

F 
p 
p 

: NRl 
500 : U: A : 

I I I 
----- ____ ___ 1 I --- __ 1 

Co lor Before : COLOR LESS Cl arity Befo re : CLEAR Texture: 

Col or After: COLORLE SS Clarity After : CLEAR Artifacts: 

Comment s : 

FORM I - I N ILM 02 . 1 

oc2 



. .... 

9713525 • O~t_Y1P Lt_ J 1/ 3, /q3 
TMA/Skinner &·--Sherman Labs SAMPLE LOG-IN . 
woRKORDER S:zo20,'\ .CLIENT · H:e 61fu.cd ~ No. SAMPLES: 
PROTCL c.,t..,f TURNARND 3 '.?2 QQ-1. ~ --- ( 
COOLER TEMP: C,: oC, or NA , (Soil) (Water) 1Specify Other) . 
CUSTODIAN , ~ ,,y&.t.e · SDG/BATCH v· ..J (A. 
CUSTODY SEAL: PRESENT/l(BSENT/INTACT/NOT CLIENT CASE--_ -.. ...,,:::3:,::~: :::.:o:a:9========== 
SHIPER & i _____ .:S:,,Za""'-~--_;_-- PO/CONTRACT# 
TAGS: - PRESENT/ABSENT . CONTACT------D .-$&;\)c be,,~ ---- · ··· -- -
CHAIN OP' CUSTODY: P SE ·~/A- COMMENTS : «OVJ:1:-4 . 

a 

SAMPLE CONTAINERS-I /BROKEN COMMENTS ______________ _ 

CLIENT COMMENT? YES/~O) 
SAMPLE LABELS AGREE WfT_H_C_HA--IN_O_F_C_O_S_T_O_D_Y_I_NF_;,-~o-.,-~~i.-/-N_O_(_C_O_MME_N_T_) ----

CLIENT PAPERWORK AGREES WITH SAMPLES & COC? ~/NO (COMMENT) 
. . ' 

SHIPMENT DATES ,;2 I '-{ I :z 3 
LIST ANY DATE WITH PAPERWORK/SHIPMENT PROBLEMS & SPECIFY THE- PROBLEM: 

... ... .. .... . ·--- .. 

G ;, , rr~ 3 
MATRIX RECEIVED PH* TEST(S) & QC CLIENT ID 

1 I.So&- ~l(.O wc---+c.a.. .;i/,.ds 3 l:<..o · · ,:. o s ··--~TM t: 8.saz«lib, , , -, '4 x > 

' 2 _____ _ 
3 _____ _ 
4 _____ _ 
s _____ _ .. . . . . . ~ . -. . . . ' . -· . 
6 - -

8 _____ _ 
9 _____ _ 
10 _____ _ 
11 _____ _ 
12 _____ _ 
13 _____ _ 
14 _____ _ 
15 _____ _ 
16 _____ _ 
17 _____ _ 
18 _____ _ 
19 _____ _ 

;~ . ~_,,,,. 22 -· 

23 / ~~,;~==-=~~==~==~::~~==~~::~=======;;;: 2 4 7 --- ~ 
2s . C = --- ---------- ------~ 
26 _____ _ 

27 ______ --,--- ----- ---- ---------- -~/ ____ _ 
Samples are from site known to have Rad-contamination:YES \./NO _ ___,.../ 
Samples have detectable amounts of Radioactive Material:YES NO~:.> . ·. - f 
SUBCONTRACT : y~ TO: ____________ DATE: . 

REVIEWED -Vi~ 
* EPA/CLP required Rev 1. 6 PAGE: · ~l{ _ ~ 



Golder Associates_, :.~ 3525.,. 0586 
4104-148th Avenue. NE 
Redmond. WA 98052 
Telephone (206) 883-0777 
Fax(206)882-5498 

May 4, 1993 

Westinghouse Hanford Company 
2355 Stevens Drive 
345 Hills, MSIN H4-19 
Richland, Washington 99352 

ATTENTION: Ms. Brianna Colley 

,,- ¥Golder 
'.Associates 

Our ref: 913-1719 
SI0/2144 

RE: 200-BP-1 DATA VALIDATION, TASK ORDER S-92-19, TRANSMITTAL OF 
VALIDATION MEMOS AND ORIGINAL DATA PACKAGES 

Dear Ms. Colley: 

Enclosed are four original data packages and the corresponding validation memos for the 
First Quarter 1993 Groundwater samples analyzed for TCL volatiles, TAL metals, and 
general chemistry. 

The data packages included in this shipment are as follows: 

• 9302L495-WES-1025 
• 9302L511-WES-1031 
• B082X2-TMA-427 
• B082W8-TMA-416 

The validation memos can be located at the beginning of each associated data package 
folder. 

Please call if you have any questions. 

Sincerely, 

GOLDER ASSOCIATES INC. 

Q~=adl~-~ 
~ent M. Angelos 

Task Manager 

~a..29& ~-~ 
Donald M. Caldwell 
Project Director 

cc: Jeannette Duncan 

OFFICES IN AUSTRALIA. CANADA GERMANY. HUNGARY. ITALY. SWEDEN. UNITED KINGDOM. UNITED STATES 



97113525. 0587 

MEMORANDUM 

TO: 

FR: 

200-BP-1 Project QA Record · ~ May 4, 1993 

RE: 

Susan Winter, Golder Associates Inc.Jl}i~f,, 
GENERAL CHEMISTRY ANALYSIS Jr'TA VALIDATION SUMMARY FOR DATA 
PACKAGE B082W8-TMA-416 

INTRODUCTION 

This memo presents the results of data validation on data package B082W8-TMA-416 
consisting of one (1) low level water sample submitted for general chemistry analysis. The 
sample was analyzed by TMNNorcal using standard methods for all associated parameters. 
The sample included in this data package is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA 

B082W8 01/31/93 WATER 

Data validation was conducted in accordance with the revised WHC statement of work 
(WHC 1993) and validation procedures (Bechtold 1992) in which twenty percent (20%) of 
the samples were randomly assigned for validation. The sample in this data set was 
verified and blank adjusted as summarized below since it was not selected for full data 
validation. 

Attachments 1 and 2 to this memo provide the data reporting qualifiers and a summa.ry of 
the verified results. 

DATA QUALITY OBJECTIVES 

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

Blank Adjustment. All results in the associated blank sample were undetected and 
therefore, blank adjustment was not required. 

REFERENCES 

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

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

1 



9}~3525 .. 0588 

ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 



9:713525~0589 

GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the analyte was analyzed for and detected. The value reported is less than 
the contract required quantitation limit (CRQL) but greater than the instrument 
detection limit (IDL). The data are usable for decision making purposes. 

U - Indicates the analyte was analyzed for and not detected. The value reported is the 
sample quantitation limit corrected for sample dilution and moisture content by the 
laboratory. The data are usable for decision making purposes. 

UJ - Indicates the analyte was analyzed for and not detected. Due to a quality control 
deficiency identified during data validation the value reported may not accurately 
reflect the sample quantitation limit. The data are usable for decision making 
purposes. 

BJ - Indicates the analyte was analyzed for and detected at a concentration greater than 
the IDL but less than the CRQL. The associated value is estimated due to a deficiency 
identified during data validation. The data are usable for decision making purposes. 

J - Indicates the analyte was analyzed for and detected at a concentration greater than 
the CRQL. The associated value is estimated due to a deficiency identified during 
data validation. The data are usable for decision making purposes. 

UR - Indicates the analyte was analyzed for and not detected; however, due to an identified 
quality control deficiency the data are unusable. 

R - Indicates the analyte was analyzed and detected; however, due to an identified quality 
control deficiency the data are unusable. 



ATTACHMENT 2 

AS QUALIFIED DATA SUMMARY 



9713525 .. 0591 000009 
TRA Inc. IE,OIT Vort Order t Al·OZ-015 

leceived: 02/03/93 lesults by le• ple 

SAMPLE ID ~•0~8~2~V~8:__ ________ _ FRACTION fil TEST CODE VCCLPL NAME Anions I Vet t•n, · VR043 
Date & Time Collected _0~1-f]......,1/_9-3._ ___ _ Category 

ANIONS AND WET CHEM I STRT - LIQUIDS 
ANA~ YST i MpHQI;! R~U!~ T W!.J.ll ll!!.ll 

Chloride 300.0 , 1.4 1111/L 0.2 

Fluoride 300.0 0.6 ,· 1111/L 0., 

Phosphate 300.0 <0.4 , · .. 11/L 0.4 

Sul fate 300.0 93 1111/L , 

FORM I 



leceived: 02/03/93 

9:?~3525.0592 
TIil Inc. IEPOIT 

leaulta by la• ple 

000010 
Uort Order I AJ·OZ-115 

SAMPLE 10 -•0~8~2~W~8 __________ _ FRACTION !12. TEST CODE UCCLPL NAME Antona & Vet Chea. - V1043 
Date & Ti • e Collected &9~1~/3....,_1/~9~3,._ ___ _ Category _____ _ 

ANIONS ANO WET CHEMISTRY • LI QUI OS 

ANAPilS M~THQQ BU!.!~ T IL!!..l.ll Wil 

Alkalinity 310.1 97 • g/L z 

Tot. Dissolved Solids 160.1 306 , • g/L 5 

FORM I 



9?!3525.0593 

Page2 stf~ IIEPCIIT IIDrt order f s:J-02-078 

leceiwd: 02/04/93 

I SAMPLE 10 .. IOOM ....... =---------
1 
I 
I 103112 2.89 
I 118 N/L 

•-,l ta br s-ple 

SAMPLE f t1 FIACTIOIIS: -------------­
Date & Tl• Collected .,.,01..,./J.&l .... M~--- category .w:um.-... __ 

11 ____________________________ _ 

I SAMPLE 10 10@18 PWl SAMPLE t t1 FIACTIOIIS: --------------
I Date & Tl• Collected ...,01,..[J..,..1193......_ __ _ category .Wa:..IB.a:::..--
I 
I .a3IE2 2,21 
I 118 N/L / 

'-----------------------------
I SAMPLE 10 IOB2WfS SPIil: 

I 
I 
I 11:111102 4.94 

. I IV N/L / 

SAMPLE t t1 FIACTJOIIS: ....__ ____________ _ 

Date & Tl• Collected ,.01.,.[J..,1.,.fYJ....._ __ _ category .IM""'TEI...._ __ 

,. ______________________________ _ 
I SAMPLE ID al;:;;CSV=---------

1 
I 
I m5IK2 2.02 
I IV N/L 

category .,.IMwTEI~--

11 ____________________________ _ 



MEMORANDUM 

TO: 

FR: 

200-BP-1 Project QA Record , ~ May 4, 1993 

RE: 

Susan Winter, Golder Associates Inc. fl V [1 \U 

VOLATILE ORGANIC ANALYSIS DJJl VALIDATION SUMMARY FOR DATA 
PACKAGE B082W8-TMA-416 

INTRODUcnON 

This memo presents the results of data validation on data package B082W8-TMA-416 
consisting of one (1) low level water sample submitted for volatile organic analysis. The 
sample was analyzed by TMNNorcal according to the CLP protocol for TCL volatile 
compounds. The sample included in this data set is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA 

B082Xl 01/31/93 WATER 

Data validation was conducted in accordance with the revised WHC statement of work 
(WHC 1993) and validation procedures (Bechtold 1992) in which twenty percent (20%) of 
the samples were randomly assigned for validation. The sample in this data set was 
verified and blank adjusted as summarized below since it was not selected for full data 
validation. 

Attachments 1 and 2 to this memo provide the data reporting qualifiers and a summary of 
the verified results. 

DATA QUALITY OBJECTIVES 

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

Blank AdjustmenL All associated sample results are non-detects, therefore, no blank 
adjustment was required. 

REFERENCES 

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

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

GLOSSARY OF DATA REPORTING QUALIFIERS 
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GLOSSARY OF ORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the compound was analyzed for and detected in the associated blank. 
The ''B" qualifier for organic data is applied by the laboratory only and is not 
applied by the data validators. 

U - Indicates the compound was analyzed for and not detected The value reported is 
the sample quantitation limit corrected for sample dilution and moisture content by 
the laboratory. The data are usable for decision making purposes. 

UJ - Indicates the compound or analyte was analyzed for and not detected. Due to a 
quality control deficiency identified during data validation the value reported may 
not accurately reflect the sample quantitation limit. The data are usable for decision 
making purposes. 

J - Indicates the compound or analyte was analyzed for and detected. The associated 
value is estimated due to a quality control deficiency identified during data 
validation. The data are usable for decision making purposes. 

UR - Indicates the compound was analyzed for and not detected; however, due to an 
identified quality control deficiency the data are unusable. 

R - Indicates the compound was analyzed for and detected; however, due to an 
identified quality control deficiency the data are unusable. 

NJ - Indicates presumptive evidence of a compound at an estimated value. 

N - Indicates presumptive evidence of a compound. 
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ATTACHMENT 2 

AS QUALIFIED DATA SUMMARY 
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1A EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B082Xl 
Lab Name: ..,TMA......,/....,AR=L=I=---------­ Contract: =WH_c ___ _ 

Lab Code: TMALA Case No.: 02015 SAS No.: ,...NA...._ __ SDG No. : · ._N&,<A;__ 

Matrix: (soil/water) WATER Lab Sample ID: A30201s-02A 

Sample wt/vol: 5.0 (g/mL) n._ Lab File ID: 3Q205B24 

Level: (low/med) _LO-W.,___ Date Received: 02/03/93 

I Moisture: not dee. Date Analyzed: 02/05/93 

GC Column: _CA_P ____ ID: 0.530 (mm) Dilution Factor: J.,Q 

Soil Extract Volume: (UL) Soil Aliquot Volume: __ (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87-3---------Chloromethane 10 U 
74-83-9---------Bromomethane -------- 10 U 
75-01-4---------Vinyl Chloride_______ 10 U 
75-00-3---------Chloroethane 10 u 
75-09-2---------Methylene ch=l_o_r~id~•------ 10 u 
67-64-1---------Acetone 10 U 
75-15-o---------carbon ~DTi-su-=-1=ti~d~•------- 10 u 
75-35-4---------1,l-Dichloroethene 10 U -----75-34-3---------1,l-Dichloroethane 10 U 
540-59-0--------1,2-Dichloroethene~(t~o~t~a~l~)-_- 10 u 
67-66-3---------Chloroform 10 o ---,-,,--------107-06-2--------1, 2-Dichloroethane 10 u 
78-93-3---------2-Butanone ----- 10 u ~ 
71-55-6---------1,l,l-Trichloroethane 10 u 
56-23-5---------carbon Tetrachloride---- 10 u 
75-27-4---------Bromodichloromethane 10 u 
78-87-5---------1,2-Dichloropropane ---- 10 u 
10061-0l-S------cia-l,3-Dichloropropene 10 u 
79-01-6---------Trichloroethene --- 10 o 
124-48-1--------Dibromochloromethane 10 u 
79-oo-s---------1,1,2-Trichloroethan_e____ 10 o 
71-43-2---------Benzene 10 u 
10061-02-6------trana-l-,~3--~D~ic~h~l-o_r_o_p_r_o_p_e_n_•__ 10 o 
75-25-2---------Bromoform -I 10 o 
1os-10-1--------4-Methyl-2-Pentanone ____ l 10 u 
591-78-6--------2-Hexanon•_~ _______ I 10 U 
127-18-4--------Tetrachloroethene_~ ____ I 10 O 
79-34-5---------1,1,2,2-Tetrachloroethane_l 10 u 
108-88-3--------Toluene __________ l 10 u 
108-90-7--------Chlorobenzene ________ l 10 U 
100-41-4--------Ethylbenzene ________ l 10 u '-...,.___ 
100-42-s--------styren•-:-:---:---:-::-------I 10 u e<T 
1330-20-7-------Xylene (total) _______ I 10 o q;.-______________________ I______ ~~1 -

~ 

FORM I VOA ~ ~\c.__\::. lLh_~~~ \ 3/90 
,-e~,"~ . (f %1~ ~3 
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MEMORANDUM 

TO: May 4, 1993 

FR: 

RE: 

200-BP-1 Project QA Record ,, LI, 
Susan Winter, Golder Associates Inc. , 1i~/ i0v­
METALS ANALYSIS DATA VALIDA~ SUMMARY FOR DATA PACKAGE 
B082W8-TMA-416 

INTRODUCTION 

This memo presents the results of data validation on data package B082W8-TMA-416 
consisting of two (2) water samples submitted for total and dissolved metals analysis. 
The samples were analyzed by TMNNorcal using the CLP protocol for TAL 
metals/cyanide analytes. A list of the samples included in this data package is provided 
in the following table. 

SAMPLE ID SAMPLE DATE MEDIA 

B082W8 01/31/93 WATER 
B082X0 01/31/93 WATER 

Data validation was conducted in accordance with the revised WHC statement of work 
(WHC 1993) and validation procedures (Bechtold 1992) in which twenty percent (1.0%) of _ 
the samples were randomly assigned for validation. The samples in this data set were 
verified and blank adjusted as summarized below since they were not selected for full 
data validation. 

Attachments 1 through 3 to this memo provide the data reporting qualifiers, a summary 
of the verified results, and a summary of the associated blank results. 

DATA QUALITY OBJECTIVES 

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

Blank Adjustment. Aluminum, cobalt, copper, lead, and manganese were detected in the 
laboratory blank associated with sample B082W8, and chromium and iron were detected 
in the laboratory blank associated with B082X0. The associated sample results have been 
qualified as undetected (U) since they were less than five times the respective blank 
concentrations. 

1 
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Data Package: B082W8-TMA-416 

REFERENCES 

Analysis: Metals 

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

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

GLOSSARY OF DATA REPORTING QUALIFIERS 
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the analyte was analyzed for and detected. The value reported is less than 
the contract required quantitation limit (CRQL) but greater than the instrument 
detection limit (IDL). The data are usable for decision making purposes. 

U - Indicates the analyte was analyzed for and not detected. The value reported is the 
sample quantitation limit corrected for sample dilution and moisture content by the 
laboratory. The data are usable for decision making purposes. 

UJ - Indicates the analyte was analyzed for and not detected. Due to a quality control 
deficiency identified during data validation the value reported may not accurately 
reflect the sample quantitation limit. The data are usable for decision making 
purposes. 

BJ - Indicates the analyte was analyzed for and detected at a concentration greater than 
the IDL but less than the CRQL. The associated value is estimated due to a deficiency 
identified during data validation. The data are usable for decision making purposes. 

J - Indicates the analyte was analyzed for and detected at a concentration greater than 
the CRQL. The associated value is estimated due to a deficiency identified during 
data validation. The data are usable for decision making purposes. 

UR - Indicates the analyte was analyzed for and not detected; however, due to an identified 
quality control deficiency the data are unusable. 

R - Indicates the analyte was analyzed and detected; however, due to an identified quality 
control deficiency the data are unusable. 
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AS QUALIFIED DATA SUMMARY 
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WESTINGHOUSE/HANFO~D 
1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B082W8 
Lab Name: SKINNER & SHERMAN LABS. Contrect: 68-D0-0108 

Leb Code: SKINER Case No.: N3-02-029SAS No.: 

Matrix (soil/weter): WATER 

Level (low/med): 

'Solids: 

LOW 

0.0 

SDG No.: B082W8 

Leb Se• Ple ID: 02077-01S 

Date Received: 02/04/93 

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

I I 

I 1,~ 

:cAS No. Analyte :concentretion c: Q ' M : ~ 

:7429-90-5 Aluminum -f"" 
:7440-36-0 Antimony . f 
: 7440-38-2 Arsenic < 
: 7440-39-3 , Berium ,..-- .:­
: 7440-41-7 :Beryllium} 
' 7440-43-9 : Cadmium :...-
7440-70-2 :calcium r 
7440-4 7-3 : Chromium }--
7440-48-4 :cobalt r 
7440-50-8 :copper t 
7439-89-6 :Iron 
7439-92-1 : Lead 

.. 
I 

-t· 
7439-95-4 :Megnesiumt 
7439-96-5 :Menganeset 

, 7439-97-6 :Mercury ..Y 
7440-02-0 :Nickel r 
7440-09-7 :Potessium~ 
7782-49-2 :selenium} 
7440-22-4 :silver 
7440-23-5 :sodium 

I 
1'" 

t 
7440-28-0 :Thellium ~ 

7440-62-2 :venedium ~ 

7440-66-6 :zinc t 
: Cyeni de .} 

, 7440-69-9 :Bismuth ~ 

I ____ , 
36.2 J!' P :u... 
18.4 
8.5 

29.5 
0.50 

u p 
B S F 
B p 
u p 

1. 6 U 
43700 

64.7 
2.6 :$ 
5. 7 :.s': 

280 : : 
:/: w 
I I 
I I 

p 
:P 
:P 
:P 
:P 
:P 
F 
p 

l>--

I..>-

I.>.. 4. 1 
12500 

5.5 I a't 
' /" I 

0. 10: U: 
p ,u-­
cv : 

34. 0 : B: p 

7020 : : p 

3. 3 : U: WN 
3.9 :u: 

F 
p 

21000 
2.6 

23.7 
4.7 

10.0 
sh 

: : p 
:u: F 
:B: p 
: u: p 
:u: CA: 
: U: A : 
I I I _________________ ,_, ____ , 

.. 
Texture: Color Before: COLORLESS 

Color After: COLORLESS 

Clarity Before: ClOUDY 

Clerity After: CLOUDY Artifacts: 

Comments : 

FORM I - IN ILM02.1 

I ~ C2 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SANPLE NUMBER: 

8082X0 
Lab Neme : SKINNER & SHERMAN LABS . Contrect: 68-D0-0108 

Leb Code : SKINER Cese No.: N3-02-029SAS No . : SDG No.: 8082X0 

Leb Saaple IO: 02079-01S 

Date Received: 02/04/93 

Matrix (soil/weter): WATER 

Level (low/med): 

, Solids : 

LOW 

0.0 

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

I I 
I I 

:cAs No . I Analyte :concentration c: Q M : cQ_ 
I ,--

-· 
_, 

: 7429-90-5 Aluininum }' 21.2 u: p I 
I 

: 7440-36-0 Anti111ony -r 19.0 u: p 
: 7440-38 - 2 Arsenic ,r 9.9 s: F 
:7440-39-3 Berium -1' 32.4 s: p 
:7440-41-7 Beryllium-1' 0.90 U' p 
: 7440-43-9 Cedmium -r 1. 4 :u p 
:7440-70-2 Celcium .+- 44700 p 
: 7440-47-3 Chromium -<' 5.4 :,B' p v-.. 
:7440-48-4 Cobelt {' 3.2 :u p 
: 7440-50-8 Copper ,,., 

4.9 :u p I 

: 7439-89-6 Iron y 46.~ :t p L>-I 

' 7439-92-1 Leed ~ 7.0 N• F 
7439-95-4 Magnesium-r 12700 p 
7439-96-5 , Mengenese<' 1. 7 : u I p I 

I 

7439-97 - 6 Mercury -r 0.10:u cv: 
7440-02 - 0 Nickel .}- 10. 1 :B p 
7440-09-7 Potassium.+- 6850 'P 
7782-49-2 Selenium ~ 11. 6 tN• F 

' 7440 - 22-4 Silver I 4.6 u p I 

7440-23-5 Sodium .} 21300 p 
"7440-28-0 Thallium..} 1. 9 u WN F 
7440-62-2 ,Vanadium -t" 23.4 B, p 
7440-66 - 6 : zinc ,t, 2.5 :u: p 

:cyanide f I NR I I 

7440-69-9 :Bismuth .} 5U : u: A 
I I ·-· .. 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After : COLORLESS Clarity After: CLEAR Artifects: 

Comments : 

FORM I - .IN ILM02.1 

O_C2 
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ASSOCIATED BLANK DATA SUMMARY 
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WESTINGHOUSE/HANFORD 

3 
BLANKS 

~\c..~ c..~~oe:,~ 

~ ,, \-.- So...~e... ~a~w~ 

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

Lab Code: SKINER Cese No.: N3-02-029SAS No.: 

Preperetion Blenk Matrix (soil/weter): MATER 

Preperetion Blenk Concentretion Units (ug/L or mg/kg): UG/L 

I I 
I I 

Initial I I 
I I 

Calib . Continuing Celibretion I I 
I I 

I Blenk I Blenk (ug/L) I I 
I I I I 

!Anelyte (ug/L) c: 1 C 2 C 3 CI I 
It 

I I I I 

dAluminumj Ci0.3:[:b 
_, I 

27. 0: U 21.0:u: 27. 0 ! U ! : 
lAntimony 1s.4:u 1s.4:u: 18.4!U: 18. 4 ! U:: 
!Arsenic 3.7 :u 3.7:u: 3.7:u: 3.7:u:: 
!Barium 1. 0 : U 1. 3 ! B: 1. 0: U: 1.2:s: • 
: Bery 11 iu111 0.s : u 0.s:u: 0.s:u: 0.s:u: 
!Cadmium 1. 6 : U 1. 6: U: 2.2:s: 1. 6 ! U: 
:calciu111 11.2 : u 39.8:B: 11.2:u: 11.2:u: 
!Chromium 2.1 :u 2.1:u: 2.1:u: 2.1 : u: 

crc:obel'.D 2.s :u ~ 2.s:u: 
~~~ ~ C4.2:[D ~ 

:rron -8.9 !B: 6. 5: U: 6.5:u: 6. 5 ! U:: 
<1IruE) I 1. 2 : U: 1. 2: U: 1.2:u: 1.2:u:: f 

!l'legnesium : 37.9 !B: 44.5!B! 24.6:u: 27. 0: B:: 
~ngenesD 1. 0.: U ! c1.ef±fb CI.6!~ ~: 
!l'lercury I 0. 1 : U: 0. 1 u: 0.1 :u: I I I 

I I 

!Nickel 3. 0 :u : 3.0 u: 3.0:u: 3. 0: U: ! 
!Potessium 116.0 :u: 116. 0 u: 116.0:u: 116.0:u:: 
!Selenium 3 . .3 : u : 3.3 U' 3.3:u: 3.3:u: 
!Silver 3.9 :u: 3.9 u 3.9:u: 3. 9:u: 
!Sodium 42.1 : u: 42.1 u 42.l!U 42.l'U! 
:Thellium 2.6 u: 2.6 u 2.6:u 2.6 u: 
:venedium 2.5 u: 2.5 u 2.8!B 2.5 u: 
!Zinc 4.7 u: 4.7 , U 4.7:u 4.7 u: 
!Cyenide 10.0 u: 10.0:u 10.0:u 
! Bis111uth 500.0 u: 500.0:u 500.0:u I 

I 
I I I I _ , , _ 

!- _, 

FORM III - IN 

SDG No.: B082W8 

Prepe­
retion 
Blank C !M 

I 

{U. 660.i.a1; P: 
18. 400 ! U ! ! P ! 
3.700:u::F 
1. 000 ! U: ! P 
0.500:u: :r 
1. 600: U ! ! P 

-86.260!B: !P 
-4.060!B: !P 

2. 500 ! U: ! P 
(6 . 02!Tu:f ! P cf 380

1
B

1 !P L 356Ltb F 
24.600!U P 

1. 000 ! U P 

0.100:u cv: 
.3.000:u p 

116.000 U p 
3.300 U F 
3.900 u p 

42.100 u ,P 
2.600 u F 
2. 500 u p 
4. 700 u p 

10.000 u CA 
500.000 u A f 

I _, 

IUl02. 1 

I' 

07 
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~ESTINGHOU$E/HANFORD 

3 
BLANKS 

~~ ~o~'-A~ 
~ '~~ 'Sc..~\e._ ~o8d--'t--O . 

Lab Ne111e: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N3-02-829SAS No.: SDG No.: B082X0 

Preperetion Blenk Matrix {soil/water): WATER 

Preperetion Blenk Concentration Units {ug/L or 1g/kg): UG/L 

Initial 
Celib. Continuing Calibration Prepe-
Blank - Blank (ug/L) retion 

:Analyte (ug/L) c: 1 C 2 C 3 C Blenk C M 
I I - I _, 

: Aluminum 21.2:u: 30.4!8! 21. 2 u: 21. 2 u: 21.200:u: p 
:Anti111ony 19.0:u: 19.0:u: 19.0 u: 19.0 u 19, 000: u: IP 
:Arsenic 2.6:u: 2.6:u: 2.6 u: 2.6 u 2.600:u: F 
:Barium 3.6:B: 3.6:B: 3.6 s: 2.4 B 2,400:u: p 
lBeryllium: 0.9:u: 0.9!U 0.9 u: 0.9 u 0.900:u: p 
:cadinium 1. 4: U ! 1. 4! u 1. 4 u: 1. 4 u I 1. 400 ! U ! p 
: Cele iY.I!! : 
~ 

15.3:u 15.3 u: 15.3 u -105.370°B! p I 
crc::h r om i u m-=::i I ,.2:u 4.2 u: 4.2,U I -4. 720 B: p I 
: Cobelt 3.2:u: 3.2:u 3.2 u: 3. 4: B, ! 3.200 u: p 
:copper 1 7. 1 ! B ! 11.9:B 7.4 B: 8. 9 ! B: ! 8.930 B: Ip 
~ o:.6I]3 ~ 3.7 u: ~ -4.690 B ! : p 
:Leed l. 5: U: 1. 5 ! U ! 1.8 s: 1. 5: U ! : 1.500 U ! ! F 
lMegnesium 65.6'U: 65.6!U' 65.6 u: 65. 6 ! U:: 65.600 u:: p 
:Mangenese 1. 7 u: 1. 7 u 1. 7 I u: 1. 7 ! U ! ! 1.700 u I !P 
:Mercury 0. 1 u: 0. 1 u 0. 1 U' I I I 0. 100 u :cv I I I 
:Nickel 5.4 u: 5.4 u 5.4 u 5.,: U ! ! 5.400 u !P 
:Potassium: 123.8 u: 123-. 8 u 123.8 u 123.8:u:: 123.800 u !P 
:selenium 3. 1 u: 3. 1 u 3. 1 u 3. 1 ! U ! ! 3. 100 u !F 
: Silver 4.6 u: 4.6 u 4.6 u 4. 6 ~u:: 4.600 u !P 
:sodium 54.3 B: 38.7!U 38.7 u 38.7 u I I I I 38.700 u :P 
:Thell ium 1. 9 u: 1. 9 ! U 1. 9 u 1. 9 u: 1. 900 u, F 
:vanadium 4.0 u: 4.0:u 4.0 u 4.0 u: 4.000 u: p 
:zinc 5.9 s: 4.8!8 2.5 u, 3.9 s: 2.500 u: p 
:cyanide I I I NR I I I I 
lBis• uth 500.0 u: 500.0:u, 510.0 u: 500.0 u: s00.000:u: A I 

I I I I I I I ,_, _, _, ,_, _, 

-003 
FORM III - IN IUl02. l 


