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WESTINGHOUSE HANFORD CO:MPANY 
241-T-106 DATA VALIDATION 

DISTRIBUTION FORM 

Document Title fi Vl oJ2. Q A K' e..~...J. 
Stx;: '&257 K{Z)S
(,g._se.. ~ 4;. N.s-¢2~ 
t='r-o..c,h11)\ : '(YI~ 

Document Number: 

DISTRIBUTION 

M. Baker (HCRL) D. Mantooth CERL) D. Wiley (ERL) 

P. Bartley (ERL) I T. McDonald (HCRL) N. Wold (ERL) 

Y. C!lun (HCSEA) I R. Potter <HCRL) ERL Project File/J. Pawiowslci 

3. Downs (HCSEA) I K. Roi.la rHCSEA) I Project File/D . Simpson (HCRL) 

M . Gernoth (HCRL) I I C. Sater (ERL) I I Duplicate: Project File/T. Trevino (HCSEAl 

J. Grover (ERL) I I M. Schwarz (ERL) I I Westinghouse EDMC 

L. Hammerle (HCSEAl I I A. Shen (HCSEA) I I 
K. Pool (WHC) I I 

I 
Project Files (1 =Administrative; 2 =Correspondence; 3 =Source Data; 4=Technical Data) 

1.1 Ftle Index I I 1.6.6.3 Plans Doc. Log 3.4 Ori!Zinal Chemical Data 

1.: Distribution Lists I I 1.6.6.4 Deliverables Doc. Log 3 . .5 Ori!Zinal Radiochemical Dau 

l.J P:-oiect Procedures I 1.7 Bud!?et I 
1. .1 Proiect Modifications I I l.7. 1 Downloads 4. : Task P!an 

l.5 St.lif I I L 7 .:. M- 113s I I 
1.5. l Staff Resumes I I l. 7 J A-:03s I .1.: Dau P'!<:2 . C0moletCT1Cl!S Verif. C!.eck!isc 

1.5 .: Sta if Tr.i.inin,z I I l. 7 . .1 Bud!?et Status 4.::! Dau V :ilididation Cales ./ Annot:1ced DP 

1.5 .J Auch. Former Site E:no iovee I l.7 .5 [nvoices I 4 .~ ~fun. OA Records 

1.6 OA I 1.3 Reauisitions I 
: .6.1 OA Manual I I 1.9 Meetin!? :vfinutes I I 4 . .5 Dau Valid. & Oual. SummaI"'I Rots . 

1. 6.:: OA [moiementation I I l.10 Record of Te!econ I I 4.: . 1 Internal Draru/Comme!ltsiResol. 

1.6.3 .1 QA Audits-Deliver.ibies I I 1.11 P!"O!?reSs Reuorts I 4.5.: WHC Review Draft CommCT1tsiResol. 

l. 6.J .: QA Audits-Files I 1.1: Subcontr:ictor (HC) I 4.5.3 Final Reoort 

1.6.4. 1 Audit Resos. - Deliver:ibles 4 .6 Weclclv Status Reoorts 

1.6.4.: Audit Resos. - F!.les 2.1 Tncomin!? Corresoondence 4 .7 Weclclv ManagemCT'lt Reoorts 

1.6.5 OA Trainine 2.2 Outgoing Corresoondence 

1.6.6. l OA Manual Document Loe 2.3 Internal Corrcs-oondence 

1.6.6.2 Procedure Document Lo!? 

3.1 Taslc Order 

3.2 Samole Lists 

3.3 Data Validation Procedures 
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INORGANIC ANALYSIS DAT A VALIDATION CHECKLIST - FORM A-<i 

PROJECT: ~41-T-1D{o REVIEWER: DATE: 

LABORATORY: TMA CASE: Ni-- 0 2..-05 C\ SDG: 00 ':f-K.05 
SAMPLES/MA TRIX: 

tocrtKo~ / -\~-( v 

1. COMPLETENESS AND CONTRACT COMPLIANCE 

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

Data Package Item 

Case Narrative 
Cover Page 
Traffic Reports 
Sample Data 

Inorganic Analysis Data Sheets 
Standards Data 

Initial and Continuing Calibration Verification 
CRDL Standard for AA and ICP 

QC Summary 
Blanks 
ICP Interference Check Summary 
Spike Sample Recovery 
Post-Digestion Spike Sample Recovery 
Duplicate 
Laboratory Control Sample 
Standard Addition Resuits 
ICP Serial Dilutions 
Instrument Detection Limits 
ICP Interelement Correction Factors 
ICP Linear Ranges 
Preparation Log 
Analysis Run Log 

Raw Data 
ICP Raw Data 
Furnace AA Raw Data 
Mercury Raw Data 
Cyanide Raw Data 

Additional Data 
Internal laboratory chain~f -aistody 
Laboratory Sample Preparation Records '-,,_ 

A6-l 
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Data Package Item ' 

Percent Solids Analysis Recorps 
Reduction Formulae 
Instrument Run Logs 
Chemist Notebook Pages 

2. HOLDING TIMES 

Have all samples been analyzed within holding times? 

Present?: Yes No 

~ : No 
'-._..// 

NIA 

I - I 

NIA 

ACTION: If any holding times have been exceeded quaJify ail affected results as estimated (J for 
detects and UJ for nondetects). 

3. INITIAL CALIBRATIONS 

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

Are the correlation coefficients :2:0.9951 

Was a midrange cyanide standard distilled? 

.,---. 

1Yes 1 ~ -
'--,/ 

Yes 
-~ 

I \ 

~ I .0 

No NIA 

@ NIA 

No NIA 

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

4. INITIAL AND CONTINUING CALIBRATION VERIFlCA TION 

Are ICV and CCV percent recoveries within control? 0 No NIA 

Yes ~ NIA 

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

Are there calculation errors? 

5. ICP INTERFERENCE CHECK SAMPLE 

Has an ICS sample been analyzed at the proper frequency? ~ No NIA 

Are the AB solution %R values within control? fei ' No NIA 
'-.,J 

Are there calculation errors? Yes ~ ; 1 NIA \:..:/\ 
J 

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

A6-2 
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6. LABORATORY BLANKS 

Are target analytes present in the laboratory blanks? NIA 

ACTION: Qualify aU associated sample results for any analyte < 5 times the amount in any 
laboratory blank as nondetected (U). If anaJyte concentrations in the blank are > CRDL or below the 
negative CRDL, verify the laboratory has redigested and reanalyzed associated samples with analyte 
concentrations < 10 times the blank concentration. If the laboratory has not redigested and 
reanalyzed the samples, note in the validation narrative. 

7. FIELD BLANKS 

Are target anaJytes present in the field blanks? Yes No 

ACTION: Qualify aH sample results for any analyte <5 times the amount in any valid field blank as 
nondetected (U). 

8. MATRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the control limits? .Yes ~ NIA 

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

If spike recovery is > 125% and sample results are < IDL no qualification is required. If spike 
recovery is > 125% or < 75% qualify all positive results as estimated (J). If spike recovery is 30% 
to 7 4 % qualify all nondetects as estimated (UJ). If spike recovery is < 30 % , reject all nondetects 
(R). If the field blank has been used for spike analysis, note in the validation narrative. 

9. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acceptance limits? 

Are there calculation errors? 

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

/ 

Yes / 
L/ 
Yes 

No 

8 
NIA 

NIA 

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

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

A6-3 



9613l\9Z .. 6 L6 
WHC-SD-EN-SPP-002, Rev. 1 

10. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within the 
acceptance limits? Yes No ~ 
ACTION: Nace the results of the performance audit sample analyses in the data validation narrative. 

11. DUPLICATE SAMPLE ANALYSIS 

Are RPD values acceptable? Yes No NIA 

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

12. ICP SERIAL DILUTION 
,------..,_ 

Are the serial dilution results acceptable? ~ j No NI A 

-Is there evidence of negative interference? Yes b NIA 

ACTION: Qualify the associated data as estimated (n for those analytes in which the ~ outside 
the control limits. If evidence of negative interference is found, use professional judgment to qualify 
the data. 

13. FIELD DUPLICATE SAMPLES 

Do the RPO values exceed the control limits? Yes No 

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

14. FIELD SPLIT SAMPLES 

Do the RPO values exceed the control limits? Yes 

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

1516. FURNACE ATOMIC ABSORPTION QUALITY CONTROL 

Do all applicable analyses have duplicate injections? 

Are applicable duplicate injection RSD values within control? 

If no, were samples rerun once as required? 

Does the RSD for the rerun fall within the control limits? 

Were analytical spike recoveries within the control limits? 

A6-4 
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If no, were MSA analyses performed when required? 

Are MSA correlation coefficients ~0.9957 

If no, was a second MSA analysis perfonned? 

Yes No 

Yes No 

Yes No 

NIA/ 
._/ 

NIA 
~ 

NIA , 
\.../ 

ACTION: If duplicate injections are outside the acceptance limits and the sample has not been 
reanalyzed or the reanalysis is outside the acceptance limits, qualify the associated data as estimated (J 
for detects and UJ for nondetects). If the analytical spike recovery is < 40% qualify detects as 
estimated (J). If the analytical spike recovery is ~10% but <40%, qualify ail nondetects as 
estimated (UJ) and if the analytical spike recovery is < 10%, reject ail nondetects (R). If the sample 
absorbance is < 50% of the analytical spike absorbance and the analytical spike recovery is < 85% or 
> 115%, qualify ail results as estimated (J for detects and UJ for nondetects). If method of standard 
additions (MSA) was required but was not performed, the MSA samples were spiked incorrectly, or 
the MSA correllation coefficient was < 0.995, qualify the associated detected results as estimated (J). 

17. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated correctly? 

Are results within the calibrated range of the instruments 
and within the linear range of the ICP? 

Are all detection limits below the CRQL? 

~ No 

yes I No -v 
----

\ es I No 
' -.../ 

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

18. OVERALL ASSESSMENT AND SUMMARY 

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

Were project specific data quality objectives met for 
this analysis? 

Yes No 

Yes No 

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

,, .. 
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SDG: B·~ KCS 

COMMENTS: 

FIELD 
SAMPLE ID 

ri ·1 -, : ,---: f CL ) 

FJ.\11<or; 
Jso·1 Kll~~ 
'th ·-7}:.: C,::/ 

0c}1 rc,r; 
.. 

/ 

. 

-

HOLDING TIME SUMMARY - FOAM 8- 1 

REVIEWER: l'\f)SI I·, ] '• ) Q l.' ) I tL DATE: 0( 1 . ii, 1()('1 ~ · PAGE_lOF_ 

If (, 1 rfil ;)( '.,._ i/ ," . I , X . ./<'. L£; , , i', , ( .~ _,U,)1~//4:. ~ 
~- / .' . . 

! {., ;,:..: ;' (_ <{' .:. . .:__ 
,, f i cc·J 1u )tL· 1 Zdt...c! ;/2 )lii L / u ' ( 

PREP. ANALYSIS cl 

ANALYSIS DATE DATE DATE HOLDING HOLDING 
TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

I 

J/;z/ J ' _T{ p :Jl/8 Fl 2)' J J "")._ J ( J ,;- ). .. -' ,/ 

/\ .?/t;{ ' ?/:), J I : / ~) ·-
urr1-,0-- /) / Jt:; ,) 1(1 ! ' [ 1 I --

(]A- O/ ( lf ~1,--r ; ,:, I -\, 

~ :✓ w .? /1r.1 ; )J:J-. q -~ -

. .' __,. 



CALIBRATION DATA SUMMARY - FORM B-2 

SDG: J'>lf :j /< ()<_) REVIEWER: J< i1 t'.\T: ;,1,: Vi /1 i I {\___,, DATE: 1of iltJ llNr PAGE_d_OF 

COMMENTS: 

CALIB. TYPE: INITIAL CONTINUING INSTRUMENT: 

CALIB. DATE COMPOUND AF RSD/%D/%R SAMPLES AFFECTED QUALIFIER 
~ 

11,U T( Cltl 1"{_/i( f' t l l /t,t.(!t!A C/- Al' f. ! t Y 'c cr l (. .L, ' i <' l, i__>f~c i, . r-r. j( r > .i I (; ~ ,u·z _j 

'E·i SrYlu tvL- r-== o ,9'8 l F;-,:=i }::. () ,-;- IAJ 
lJ'tUL r ~o -992- \ ·J 

·1ha \ Li 1,t¥r\_ r~o.9(f3- ~ LlJ 
-

- . 

'-· 



BLANK AND SAMPLE DATA SUMMARY - FORM 0-3 

SDG: PJ.J1K_UJ REVIEWER: K( is lil',c J Rd l0--.- DATE: ID/1 1i:,Jc13i- PAGE_l_OF 3 

COMMENTS: /\{ l flk'Stf ~ L_ :/x Ir',/( l {.// 1 .. .2/ tc ?[,,K /I;{) t;"!teJ~_µj_'~f- - . 

SAMPLE ID COMPOUND RESULT a RT UNITS J¥__:5>P1--- ~ SAMPLES QUALIFIER 
RESULT iCAE~ AFFECTED 

fl~ t11 \,( I Y\A,l'\,/.,L-11\r\ ~ ·34,3 8 LL~/ L 
.:::__ 

') (.\ / (J /.J. l; f\-., ( ' /v[> J 

C C.01- 1Ci,S i3 I 
ec6t- 17 .(;, t,- I 

I 

Ctf>4 lf;, 0 (3)- I 
TCA NUi~u ti!\.- .-'J C 

.. .?"- I I )} /)Lr1 /J(J/\..(J ---. -f tP:A J 'li P· _.,r 
' 

((JJJ) ,; ,g !~-
Ct tf3 I I. 

' Li -~ \ 
·p3 < ,!12 7 i. ')_ I \ 

ll tiff JI .2 b 
~ t 69. {~d l 11 vi u✓1111_ ~-

I ,-7 
' () Ir IV .) { /\I<) ' JU -

t e, P;t/ I / 
I l~ g., 

7i lb I! l . j /.. tiLIJ10 -~1.1 & /(; 11 ,) t1[1 l\t~.1/)U - -
ee(J1 1~).1 l' .:,.-r' I 

ee0J /5 '1,/ f} I 

/!lfor, <--8,u:Ji/ - ,0.11 
'I 19 ;J. i/ ( , '.) It r &- V 



SDG: f:1;1K()'; 

COMMENTS: 

SAMPLE ID 

UfJ 
C(AJ.. 
Tc I)) 

CC0\ 
CCf;1_ 

('(I.~~ 
ttl 

I w , 
~ 

@G64: 
/ IC()) 

~Q f½i 

CC PJ-;} 
Cc 1~3 

CCn4 
·7~ I 

-
cc0r 
CC6S 
PC2J 

~f/hl--/ 

BLANK AND SAMPLE DATA SUMMARY - FORM 8-3 

REVIEWER: r ( ·is ll VlQ k?c-1 lo...- DATE: ,0/1(()/Cf'¼-

COMPOUND RESULT 0 AT UNITS sx IOX 
RESULT ,-- RESULT) 

( h y {ff\' l ~ ,l tiHl.., iJ,1 f). UIA /L / r, -}. I 

:5 ,4- YJ-
u 

(1 r, hr.t Qi .. '.)/) E> 3--51✓-f n 

J ( ' '1 6 
3 ,{(' i3 
L\,l &-
Js /j 

(1 {){){) Q. ~ 1 1,3 b l ; ')'YI-
I I 

'g.$1 B 
1 ,2 18 
3,L\ B 
.3 ,\ 'B 

<1.,?)J{pJ I I I 1tl ,1;- \ c;9 --~ 
,:Jr«YL-- ) \ ( t:i ~ l l ;;I, 1 ~)~ 

~ 8 , I 6 I I 

<s,-~4 ?_/ 'lu .11 ly 
JG ,·l l& j; 

PAGE2_OF _3_ 

SAMPLES QUALIFIER 
AFFECTED 

f I(; /l ( ---
,Vc,1 Ylf -

'lDYiL -

/\)/fy,_ iL --

J::J 
l:J', -(_.N 
..r::. 
,;0 
r,---.) 
• 
~·1 

'-''"':! -c=, 
r-•..) 



SDG: 13dl KGS 

COMMENTS: 

SAMPLE ID 

J.-GB 
~-C'.,0 \ 
r.~,\t;/2 
C~J~L.\ 
·:r.c6 

,. --r0 .0~ 
,.. 

Qtf)} 
/ Ql:~11 

·ru~ 
Q.c, P>'L 
CC6J 
C (102-

·Teo 
(''( 6~-
·.-.yer 

BLANK AND SAMPLE DATA SUMMARY - FORM 8-3 

REVIEWER: K:v-·,st,l~'\C J t<c\ trL. DATE: 10 /llv /9~ 

COMPOUND RESULT Q RT UNITS 5X ~ 
RESULT / RESULT'__; 

M (,l 01 V\ C .) lA/ \.1 VVL. ·31 ,9 0 \J()) /L. 
.J 3 1.~ .B L/ 

21-, l.c B 
4-1 · (_) B J L'\)Oo'ii 

8 
I 

l~Ci , f "-.,{(,U'l.O'{l, VU(},(__,, I. I 
V 

Ii~ & I 

l , Lr ~ 
i. ·} ~- \ 

NtLtLL 3. 1 0 ~1,5 
,~. I rs I 
3 /31 & 

I 
i 

Pt,-)tlllk11i,1 Nl _, i J~ . ~~ 0 \ -:;- > I ··} I , 'L 

1 \ .(l( / t /r, 6 ) I 1 Ci , t 
(r;,7_ n ,/ 

.(_ ·2,41Lft I') ,or fr -{; 

PAGE3._0F __f_ 

SAMPLES QUALIFIER 
AFFECTED 

/'-.J O /'-JC 

/ '-J<..)J\.'t-.! --

. N J;..:c -
/~,t_')Jl 't' .. 

A. 'U( li:. - - · 

..... .0 
0-.... -LN 
...r::. 
'--S::, 
f"'-.,.) 
• 0--, 
::;n 

·c:,. 
t>I 
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ACCURACY DATA SUMMARY - FORM B-4 

SDG: 5c·11z o:5 REVIEWER: 1<" \ ".\, \~, P. t) \ le• . .) DATE: 10/lu /f') ·~-· PAGE I OF I -- --
COMMENTS: 

SAMPLE(S) QUALIFIER 
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED 

f:cl t C1G.S f)-n h 1\,,1 f.1 -1,c 1,... 65,2... RJ1kl;~5 {A ·y 

( f'(f, r ri ' ~ C' , - ~ 
___.u . ,, .. ·,1 .,) LJ1{ h rL-f 'J ) 

. . ' - 0 , .I \.· I-- , I V' \ l 1 i ' lrlJ r 1 

( -<; • . • ,, f_ 
I I 

~ 
, 

-
.Q. vwt ("'-e_ r1 AA"•~ ~ 

/~ . -· 
Yx -=i K' ,- '· : 'i~I C Vl,\ l L Vlll.. ~- ------- n K 7 1.__'1 ,,. ; fz. . (, _) t) 

\,____ ~ 

Lt,;S (1() Cl~ l;,_ '-- \)JLU lA t--l t1u ;:\ c, {l -f 1i ln ,L~1 l uf.. ,,, ()\/\IL tJj - _...--.. 

?o~-\- cA: ~µ,I ~ -v, @) % (<_ <.. <is"'S"% c ~r1- ,<1% ) , · 

q 

.c:... ~s-fo l ~Z -9) 
-

D0p ~o<z>+ ff) ::1..l'::)o 



PRECISION DATA SUMMARY - FORM B-5 

soa: P:Dl Kr6 I REVIEWER Kr 1iJ(.1' tC ") fr,\ h DATE: 10/1&-J/Cj ;:, PAGELOF_L -

COMMENTS: ·vu PHtr.1 "I-to i1c+ ·-th:J ~wun1 LUvUA1Y and itPr~11)1,<.J ~ 1 \u·r ·111~;0- 1Atf.!l,e -< l(l"Y" 
COMPOUND SAMPLE ID: SAMPLE ID: RPO SAMPLES AFFECTED QUALIFIER 

~ ', -
'· 

'· .. 

-, 
'· ··- -

- . 

-

,. 

' ~ 
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' 
CALCULATION SUMMA.RX - FORM Bo{) 

i 

SDG: 6":ll'.'.-• t:5'-1 REVIEWER: [Vi' l.-1 lL- . I DATE: 1C/1 ~ 
COMMENTS: 

·, 
' 

I 

\)/ \ I i _.,..r; I 

I 

~ 
\_ )i C'/ r; · n r l '1f r \ ~ · J11 t lrQ 

-

.. 

Bo{) 

PAGEL OF _j_ 
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Calculations for 7s}4/ -' / - /{/j; Afic__, /~/_y UlfLClL?rJ 

// 0 ,:1/;1 

0 0 
JO C\03'1 
5-0 D ,/O;JS-
!Oo , 3&"25 

f :;- ; 01°1tJ1 

() 0 
3 & c_,: 21.; s-

5 D •' 11&1 
/ Db .- t . 5' 

."" [,, ,q:) 

-@Recyclsd Paper 

u 
/0 
L./ l' 

I ()L( (_p 2&-' 
--:;, 13~ 
Lf) ,?u 
I ) 5( _;• -:J 
7 __,. u.~ 

;cJ .t 
J -J<7_ C 

,1, .3);9 

a C 
t-5 • 0l!S-

, --,..) ____,(_, 1;/{vZS-
_I C'( ' r 23':ZC 

y;_ , "1q1 

0 o 
JO I 1-S7J 
50 ,, J.J .15' 

_i uu , .3 3 ~:)~ 

Calculations 

Page __ _,_/_ of f 
Job No. J11 ,Y-r~ .2-
oate __ J:......::0'-'---1/-'-"1 lv"--'--f---'--q--=~--
Made by /CitJf &;-



HIJRTCROWSER 
Page 

/ i - 1 .'I ., [ 1... t 7 l,; -.. -1--t V <i/ f-=-{' _v_t_tlL c. c,LLu.. ---IUI 
Calculations 

I ot __ _ 

. . ' I ,,, 7t0(c( .., 
dc2t11e1

/ 1·u.,/L . _______ _ '1 I; 1U/IL _il, - I 
Project .- . , '" - '. / 5}4J - /~I{)(/; 
Calculations for {i (! (,, ' I 

JZ~v 

_ -;112-= -<.cz .. 
Job No. JC /(1/7 3-
Date 

<! f?_,(~ I !fl, ---Made by 

('{' L' -3 -

. '._)1( )1 1-.,.---
LJ V 

1
'L/').''5(, I ' 'J "' · c c:: , u 1-- ✓ ~ , ' 5 :) ?.. r / ~ -:;, (, !Cl. I 

iOj, C, 

J..CO, I ';;/.J, 

@Recycled Paper 



9613~92 .. 6509 

11/JRTCROWSER / :J 

(&C,9 -44(£ ·- 1/.o.Cl~) //1 11 I 
(! (/l l 91- - (r, 1-4(/1) I I 10:Lll 
( uc, 1i: ·ns -12 /S tf11 ':5) /, ~13f 

8. ltv\9--4 ,1 33~/ ,C:41'5 

Calculations 

I 

-/ .- 1 · r l ~ J r , r'l .l. ') 1i 3 0 i "-,j(,qv L,. ') '1 01:, ; : C' r_' 
---w._ / -U,.. . .>,,...-"l. . _ ...: \1 -· •· · I f ·1 I IC' 

( le ·1f L - ':l l .u; '"i 1< ) /, :v c:..1 • 1u c -'- .:3, A. 

(3 ·10,Ltol&-2&3iltLt-g 1; i0 ,27~ 10·3,5° 
t-, 4~/J). /, C C5 _ cy=,, 1--

(i C ~, IL/ 15 - ) , S'!J II ) I, C 2 7 1 · l ~ ; C 

-
'1 ,:J 'i '1( j JC!/;- , 

(( 2.Lf , 9t 1 'f ·- ? L/, Lf 3t ~);11, l ·2 77-
{ / 30,/ 'g(t;/i; -5-4/tL3'·7J/ / ,{· ).7) 
J 5 .C{;)q J. /, ~ Lfl/°J 
qiev, 55'51 I 10, J- ---=l(.Yl: 

M1 Ill'} C.itlll.d.Lt.:-t·trrt..,~ ~ 

Sb (2]i;cs)(.z.)_ .-= 5(&::1374 ✓ 
( .oo,c1..)( ,1~4) 

5a_ i ;z ,l39) = "4i°3q, lv 35 -✓ 
&, (,()$('SI}.: \01 -:>?; J 
C<A (.c-431-1) = i,'1i1 / 
C.r (, ?-'1051) .: lt C/ \ '1:1\.-· / 
CD (. 5co'1'1) _; 101. tl 1 ✓ 
CtA (. )c:i'S24);:; Leo, Lv -6 ,/ 
n1r1 ( 2: 1.cSb-t) ~-,. e,ci5) =- 3 1 o, · l ,,,, 
Ni (,S1(;,fi&)~ i Ol.ii l 11 •✓ 
Ao, (, c4i2.0 :::. c-1, CJ or; v 
v C.u04.31)-=- l •)J-\. -i,\ ✓ 

Z..i ( lp '.3½2);: i ·9 o, 11:--t ✓ 
@Recycled Paper 

f 9,t.£ 
·11 . I 
() '6. ;.._ 
/C-;{,..,_j 
(jl l; IC * J>u,.rscCtJcuf/,ztd 61 <(<.UvlL{ 

7 S )( L f',.t) L 

i'Y\j / ~ C lUULUL i7 6 YL,~ _ 

.SM11-'1.t 5 qs9 .C\ ~ ou..,;uco...u 
A I fl'.3 ,')1.,: v c 2.) : &;li~ , if ?-3- 1<13 ( ,:,_) _ ~1 

( ,.>::: 1c'4X/ f:A C. o ti«') C L1'.,1-) 

~ (ic:.J - 'JC) = o:ii'\ •2S,·S~✓ ( 1 Z.'=i. u:'1) ::.: 2:4 :3:3 . 1 
:ib~OI .!Sl 

Ft, c~-i.-1sE- ) .::. ~u. I (fr~.11.1) - 1:3i-3t;.~ 
12~5.2.4'1 

rvtn.. (i, 30·:i&); z Lt~- ~2-/ (1, ~Hi') ~ 21; t /i -: 

No._ l,,rfr1o);.. 314.o9211 2d)f:)~) :.= ?f-l 1.1 



@Recycled Paper 

Calculations 

Page __ )_of_\ __ 

Job No. ___::::_J-__:j__.:_..7 1""--J ·_._.{ k<....!::" d-:..:....___ 
Date __ i O_,__/ l-""-8_,__/ 0_ ?.-..,_1 __ 

Made by _ __,_}ck----'---=/'-""'/£)._:...=..__ 



Calculations 

HIJRTCROWSER 
Page / of __ _ 

Job No. .Jt J /3 -1£; A 
Project _~_._Jc✓._1_i:L_h..,c.....,f-"-1//2-"-' l}_J.,:c_(EU_1 ------'-+IML--'--------"-::,'-'~1/;_-"'"c¼<..u~"-==----------- Date I O 11vq.::r 
Calculations for ___ .. Q~Lf~/_-_/_-_l,~'IJ_,,,{/~---------- Made by K£1J /~ 

xc? ✓. -&trnt>~ m=tr1,7ez_ 
~ C,5&:!.v- Q<,7C/{2 / ,5/Ji5lllt'/Of:-i: i I y ( :1'1 ,'5 (..L X ,-,:_) - ~ ::)(_1 LcC 

~ 
b,C648!c~ _ _:::_.:---

~ 

&- -i-e4 , \\ I I ) ,?£~ 

l o ~ - .~'1-ss ,133 41-

C,v ----fii34-i c. , 10 /:, i ,.2a1 

·r0 --b l98B--{l3'3'$0/tIJ73'5 ~,~r · 

Pb 
4'l1.°13~= /Yla--
~000 ·a 

-
~ Ni 1-{1 ,S,3 Cj '1,t5f;475:3 

l.'S1qq_(§) :< }C1/,;)._;- 1l; L/1'1o / --JC , 7/ 'J..,v f 

APr 
N tA- I '6'6e , tz ) Ct; '13, o 1SL13" SC f.a 

/L 

(, oc i G'-\: )( / ·i '5 4 ) 
./ 
/ I 
'-' 

(IC '2.l )_ Q)(.LL-J-- -
(. C,[;104 )( ' '104) 
.l .. JY ~-'Li . ]_J_ :... 
( . co ,c4·Ji ,c1 )"ZV 

( , t,J., ·~Ljf:_)(,)J : 

r,0c ,{;t1 Y.0s11 ) 
~O_(;~_:,L\ ',( I J ) _ := 

{ , C l iC t:\ } . c;L.j U) 

( ~ ) I 1 :~ '- j · ) ) -
To~wL\ Y ,-0ju ) 

___l_JJ,~ i'.J.JL-ll 
(, cc i"J. .. , ch~ 'i. I C~; 

\o?·LJ , oos·l (. 2.) _ 
. (.c;·i~: t:\ )(, '1'JL/) __,, 

-~~-'1 ~ )(. ) \ -

(, CCII,'\ 'f, '';<?,~ 

(. 'i.l :J r;AV ' )' 
'- , (; I I ) !.. , ,_ 

(, QC i C 4 :X>·/'54) -=

l 7._, kJJj.J _. l )_ -=-

(, oc t o 4- X 1 '1'i~ 

C, ')_4 

2C-,lcC I 

:?d,O 

{.; I -:15 

12,lr 

) 2 /\!:So 

- 4, ,7 __ -

4'0:ft 

Qt.,3.~ 

l__~ 70::J~), L~ - :-54 
r t.:c, r; ~~ t , '1 ~_,74 



9613l19Z .. 6512 
WHC-SD-EN-SPP-002, Rev . I 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: Pt:,1 KDS" I REVIEWER: I<'. rl I DATE: 10/1(0 I PAGE_j_ OF _L 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

Hrth:n tm-lLI LLT Pr~=i KD5 1n.L,a "Y · R-.. < 1.5'1, 
J 

& lerL1 11 nt- R bC'11<.05 ':>Pi Ill' 1. (<. < JUI .: ( o) 

''Bj ·,, ___ ur r?;l1 1 r.. o ~ rL... ;"ic,s-
I 

-Ph ' "T"" 

cDlKD'3 ( L_ '1°'} '? .J 

. 

' 
! 

' · 

B-7 



REVIEWER: 

COMPANY: 

ADDRESS: 

9613492 .. 6513 
WHC-SD-EN-SPP-002. Rev. 1 

' '. 

TELEPHONE CONTACT SUMMARY· FORM B-8 
I 

Kr, ~~11 ~c ll 1,----, DATE:· ID/ I Iv I TIME: 

PERSON CONT ACTED: 

TELEPHONE: I FAX: 

PROJECT /CASE/SDG: 

REMARKS: 

\ \ 
I l I i 

\ \ .\ ~V 1tVlf / I 'l ¼~ 7J[ v 
J I l 

ACTION: 

B-8 

I PAGE_OF_ 



os 
Package ID: /f() 71lo1/-tA4 -'-I '10 

INORGANIC ANALYSIS DATA VERIFICATION CHECKLIST - FORM A-6 

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

Data Package Item 
Cover Page {CLP only) 

Present?: Yes No N/A 

. Sample Data 
Inorganic Analysis Data Sheets 

Standards Data 
Initial and Continuing Calibration Verification 
CRDL Standard for AA and ICP 

QC Sunnary 
Blanks 

(Detection Limit Verification) 

ICP Interference Check Sunnary 
Spike Sample Recovery 
Post-Digestion Spike Sample Recovery 
Duplicates 
Laboratory Control Sample 
Standard Addition Results 
ICP Serial Dilutions 
Instrument Detection Limits 
ICP Interelement Correction Factors 
ICP Linear Ranges 
Preparation Log 
Instrument Run Log 

Raw Data 
ICP Raw Data 
Furnace AA Raw Data 
Flame AA Ra• Data 
Mercury Raw Data 
Cyanide Raw Data 

Additional Data 
Moisture/~Solids data sheets 
Sample- preparation sheets 

_x_ __ 

X 

x -
X ----

--15,.__ 
~----~-_.K._ __ 

_&__ 

---:4---__x_ __ 

• == _x_ ___ _ 
_x_ __ 
_x__ 
_)L_ 

_.2£_ __ 
_)L __ 

~----
X --__x_ __ _ 

____ _x_ 

X: 

Comments: _________________________ _ 

6 
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Westinghouse Hanford 
Company CHAIN OF CUSTODY 

PROJECT NUMBER: 92-336 

Company Contact __ w_e_nd_y......_S_. ----==:;:.:.... ____________ Telephone ( 509) 376-2153 

Project Designation/Sampling Locations 24J-I-J06 Collection Data 1.-S--9J--
Ii (J) §910 Borehole Number; 299-w10-195 

Ice Chest No. SM L ~ ~ L/: Field Logboo~. ff~SJ 

Bill of Lading/Airbill No. ;;;z.5 3~ C/'5 3o 3lJ Offsite Propertv No. (J 

Method 9f Shipment ~A.:aIR~{..::::E:.:..:M~ER~Y:..,j);..,_ _________________________ _ 

Shipped to .....1.1,::.i.c:,,.;;;.ii.u.i;...i..u... _____________________________ _ 

Possible Sample Hazards/Remarks Keep samp 1 es chi J1 ed, All ana J ysi ~ per Jab sta teroeot at work 

~a au ~abk;tN7Wlfu&.ctw-£ wic6 fyd ~ 
Sample Identification 

l;s12Q m] I I amber: g]ass, soil , ~Le-VQA 

lx250 ml. 1 amber glass, soi 1, CLP-Semi-VOA 

l~ZSQ ml . , amber: glass, soil, !aioa~-SQa,eQ4 ,NO~-NQJ,CL E pH 

1x250 rnJ amber glass soi] 

....,.1xll,,;.S.1.1.,0i.uO_rnw.J"--......i.a.u.i.robu.ie;:.i.C_,i;g.i..J aci..;S:,.;S..._,;,.5 ou.11..1· J--.i,.g C...iO.Si..;iS......:;i,a .... , p,j,,l,bj,ga..._g r o ~ s bet a GEA j o c J ud in g Ca GO , R ll 18 i:; Ce , 44 C s 1 7 
isotopic u, total u, Am241, Np237 , Pu23a/239/240 , srgo,TCgg •ci 

, 
amber g 1 ass, N02-N03, Cl , F, pH ...;:_-~-..,...,~---::-----------lx250 ml. , amber glass, soil, ICP/AA metals, 

JxSOO roJ arobec gJass soiJ 

@i.a.:wL!lJL.~~.;.a,m..~~JJJ/£~.J.:..(...i,~-A--------=..:.~~-~----i 
(Sign an·d Print Name) 

Date nme 

Final Sample Disposition 

Disposal Method: Disposed by: Datemme: 

Comments: 

'--------------------------------·---··-----
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(ll-1A ;, -' l - soi 1) 

@Westtngnouse 
Hanford Campany SAMPLE ANALYSIS REQUEST 

Collector U)Q.M ii n. c; . -ffurr~ . .hfitjy\_ _ Date 2-n:-f3 
we{,di'. ' Company Contact s. Thompson Telephone ( 509 1376-2153 

Sample • Date Time 
Number and Type of Sample Containers/Analysis Requested Number Collected Collected 

(f) t:1i b 71< n< s ~'3_q3 6'11D v lxl20ml. ,- amber qlass, soil, CLP-VOA 
/lx250 ml., amber glass, soil, CLP-Semi-VOA 

/ lx250 ml . , amber glass, soil, IC Anions,SOA PO A NO?-NO? _, 
.: -:.:. . ..;,:-· :---·/lx250 ml., gl a:;::.-; ;;oil , ICP /AA meta 1 s, Bi , CN, Hg 

- -~ / lxSOO ml., glass, soil, gross alpha, gross beta, GEA, 
13,...,.,, including Co-60,Ru-106,Ce-144,Cs-137, isotopic U, Am-241 

-~tf Np-237,Pu-238,-239,-240,Sr-90,Tc-99,total U, C- 14 

6o7KO, IA) ~ 2-j~ 0~'3{) II ~ 3;< t./D~· /J ---.L ~-17" • , II 1tr..l\ () t-P- Vo-A- .,., ,:, 

)(' ~Oml., amber glass, soil, CLP-VOA aJ1/ 
~ u"'.J.. lx25~., amber glass, soil, CLP-Semi-VOA '1!1/ 
1/ ~-- ,- lx250 ml~amber glass, soil, IC Anions, S04 ,PO~O?-N01 ,I H 

lx250 ml., g~s, soil, ICP/AA metals, Bi, _ _9(," Hg 
lxSIJO ml., glass~oil, gross aloha, grg_iS beta, GEA, 

rtncluding Co-60, Ru~, Ce-144,~s-l)T, isotopic U, Am-24 

~p-237, Pu-238,-239,-24~r-~jfl Yc-99, total U, C-14 

!K 
b( a/ - lxl20 ml., amber glass, s;ri'l, C~OA 

"Jc lA (} .,tj__j lx250 ml., amber glas✓,' soil, CLP-S~-VOA 
'L,, ... 

Ux250 ml., amber QX(ss, soil, IC Anions~. ,PO. NO..,-NQ_ . 1 H 
lx250ml., glas_y,soil, ICP/AA metals, Bi, C~Hg' '- .., 

lxSOO ml.,~ass, soil, gross alpha, gross beta>4_EA 

i n,-l ,,/nn rn-1-n Drt- 1n,::: r,,._,AA r,._,?7 ; ,.nt-nni,. 11 ~ .?11 

Np_¢7,Pu-238,-239,-240,Sr-90, Tc-99, total U, C-14 "" V 
•Type of Sample A = Air L = Liquid SE :a Sediment T "" nssue X = Other 

DL • Orum Liquids 0 =- Oil SL =- Sludge w = Water 
OS • Orum Solids s =- Soil so =- Solid WI ""Wipe 

Field Information Samples support the 241-T-106 characterization (soil).All analysis per lab 
statement of work. 

I 

Special Handling and/or Storage KEEP SAMPLES CHILLED. 

Possible ~~11(µ:'M 
u fLi..P zwJt'-_~ !IJUIJ-jiD 

. - - ~ . .. . 
~ . ' ... - .. - -- -- . 



9613~92 .. 6517 
- --A ~~=~ 

i iifl 
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 

March 3, 1993 

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

RECORD COPY 

Quality Control Narrative 

Scope 
One (1) soil sample was submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on February 11, 1993 from TMA/Norcal. The 
sample was analyzed for the USEPA CLP Target Analyte List 
metals, cyanide and bismuth. The analysis were performed under 
TMA/Skinner and Sherman work order S302132. 

Methodology 
The samples were 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 antimony and selenium digestion spike recoveries exceeded 
the control limit requirements. 

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

Respectfully submitted, 

TMA/SKINNER & SHERMAN LABORATORIES, INC. 

~ 
David N. Peterson 
Assistant Laboratory Manager 
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WESTINGHOUSE/HANFORD 

COV ER PAGE - INORGANIC ANALYSES DATA PACKAGE 

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

Lab Code: SK INER Case No.: N.3-0 2-059 SAS No.: SDG No. : B07K05 

SOW No.: 1LM02.1 

SAMPLE NUMBER: 
B07K05 
B07K0SD 

807K05S 

- ------

Lab Sarno le ID. 
021.32-015 
021.32-01 S2 
0213 2 -01D 5 

Were ICP inter element co rrections aooiied ? 
Were ICP backg r ound co rre ctions aoolied ? 

I f yes-we re raw data generated before 
aool 1c ati on of backg round co rrecti ons? 

Comments: 

Yes/No YES 
Yes/No YES 

Yes/No NO 

I certify that this data oackage is in comoliance with the terms and 
conditions of the contract, both technically and for comoleteness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcooy data oackage and in the comouter-readable data submitted 
on fl0 00Y diskette has been authorized by the Laboratory Manager or the 
Manager's des1gnee. as verified by the following signature. 

Si.g nature: ✓~~ Ncirne: Steven R. f'rovencal 

Date: Title: Le ad Chemist 

CO VER PAGE - IN ILM02.l 

0 1 
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WESTINGHOUSE/HANFORD 
1 

SAMPLE NUMBER: 
INORGANI C ANALY SIS DATA SHEET 

B07K 0~, 
Lab Name: SKIN~ER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Co de: SKINER Case No.: N3-02-059SAS No.: SDG No .: B07K05 

Lab Sample ID: 0213 2-01S 

Date Received: 02 /11 / 93 

Matrix (soil/water): SOIL 

Leve I ( low/med): 

% Solids: 

LOW 

95.4 

Concentration Units (ug/L or mg/Kg dry weight): MG/K G 

:cA S No. 

:7429-90-5 
: 74.1.0- 36 -0 
: 7t.t.0-3 8- 2 
: ?t.t.0-3 9- .~ 
'. 7t.t.0-t.1- 7 
'. 7t.t.0-4 3- 9 
: 7440-70- 2 
:7 440- 47 - 3 
: 7440-48- 4 
:7 440-50- 8 
: 7439- 89 - 6 
: 743 9-9 2- 1 
: 7439 - qS - 4 
: 70 9 - 9 6- 5 

: 7439 - 07 - 6 
; i c.40-0 2-0 
:7440-09-7 
: 7782-4 9- 2 
: 7t.t.0-22-4 
: 7440-23-5 
:7440-28-0 
: 7440-62-2 
: 7440-66-6 

: 7440-69- 9 

Color Before: BROWN 

Color After: BROWN 

Comments : 

Analyte :concentration : c: Q 

------
:Aluminum 
: Antimony 
: Arseni c 
: Bar i um 
:B er yl lium : 
: cadmi um 
:c alc i um 
: ch r omium 
:c obalt 
:co ooer 
:I ron 
:L ead 
: Magnes i um : 
: M-i r--:,.:i nes e : 
: ~lercu ry 
:Nick el 
: Potassium: 
:s elenium 
:Silver 
:so dium 
:Thallium 
:vanadium 
: zinc 
: cyanide 
:Bismuth 

I I 

5960 :P 
3. 7 
2. 2 

53. 8 
0. 24 : F{: 
0.3 2: u : 

: p : Seu:'.t "I, 1' • 

:r 
I C, 
11 

:P 
:P 

20600 : p I 

2 1. 0 
6. 7 

12 . 6 
12500 

·~ . I 

I I 

;p 
:P 
:P 
:P 

4< :0 . ' : F ( /.. ,' 1~1 'i" 
4840 I : f-' 

264 I I :p 
0.0s :1.1: :cv: 
9 . 6 : ; : P 

1430 : : :P 
0 . 6 9 : ~--<[> F 
0. 79:u: :P 

379 ~ :P 
0.55~ :F 

24 • 4 : I : p 

: ':pl~ --,. K., 
I 
I 

34. 4 : : 

0.s2:@u: 

:P 
:cA: 

101 I J: : A : , L...,'.t-, s · 
I 

_______ I I ---

Clarity Before: Textur- e : 

Clar i t y After: Arti.facts: 

f INE 

FORM I - IN Il. M0 2 . l 

-0 2 



WESTINGHOUSE/HANFOR D 

2 A 

INITIAL AND CONTINUING CALIBRA TION VERIF IC ATION 

Lab Name: SKI NNER & SHERM AN LABS . Contract: 68 - 0 0-0108 

Lab Co de : SK INER Case No.: N3-02-059SAS No.: SDG No.: 807K05 

Initial Calibration Source: EPA-LV 

Continuing Calibration Source: SKINER 

Concentration Units: ug/L 

In itial Calibration Continuing Caiib ration 
: Anal Ytc- Tr ue Found %R(l): True Fou n d %R (1 '· Found 

' I . ' 
I I 
I ' 

%R ( 1): : M 
I I 
I I 

: Alu minum 2000.0: 197 5.30 : 98.8 '2 5000.0 : 2 4 8 49.00 : 99 . t.:2003 .00: 98.s::P 
: Antimon y 600 .0: 568. 03 : 94.7 25 00.0 : 2 <'.69 . 10: 98 . 8! 203. 10: 98.9::P 
: Arseni c ; 50.0 : 52.29:1 0<'..6 5 0.0 : 49 . 39: 98.Bj 46.78: 93. 6::F 
:Barium :rn00.0: 1847.80: 92 .4 : 2500 . 0 : 2456 . 60 : 9 8 . . :.

1

2 1.40. 6 0 : 97.6::P 
:Beryllium: s 0.0: 47.09: q4_2

1 
500.0: 502 .26:1 00. s 496. 8? : 99.t.::P 

:c admiu m : 50 .0 : 48. 5 3: 97 .1 2500.0: 2us. s0 : 47 . t. ::>3 6 1. 6 0 : 9t..s: : P ' 
:c alci u m l ':> IH:l00.0 : 486o 2. 00: 97.3 250 00 . 0 :2s2 0t..00:100. 8 24822.00: 99.3::P ' 

:ch r omium 100 . 0 : 100 . .35:1 00.4 2s 00.0: 2436 . 2 0 : 9 7 . 1. i: 24 19.50: 96 .s::P 
: Cob a lt 5 0 0 . 0 : 0 7 . 9 6 : 9 5 . 6 2 5 0 0 . 0 : 2 4 3 5 . 5 0 : 9 7 . 41

1

: 2 4 2 6 . 9 0 : 9 7 . 1 I: : P 
: c o P o e r 2 5 0 . 0 : 2 .30 . 5 1 : 9 2 . 2 2 s 0 0 . 0 : 2 4 7 0 . e 0 : 9 3 . 8 : 2 41. 6 . 6 0 : 9 7 . : : P 

'. I r on : l 0 ~, ~- . 0 : 9 ~' 8 . 5 8 '. 9 8 . 9 p 0 0 0c 0 . 0 '. 1 0 0 8 9 . ~ 0 : 1 0 ~ . 9
7 

:, : 9 9 8 8 . 4 0 : 9 9 . 9 : : P 
, L e a Li , L _, • 0 , ,. 5 . 8 1 , 1 0 3 . 2 :1 J 0 • 0 , 4 9 . t. 4 , 9 9 . , ,, I. 9 • 7 2 : 9 9 . I. : : F 
: Mag n e ~. 1um : s0 000.0:494 21. 00 : 98.8 ' 25 000.0 :2 491 ~ . . 00: 9q_ ,(24607.00: 98.4: : P 
: ~1 a n g a n e s P. : 1 5 0 . 0 : l 4 3 . 4 1 : 9 5 . 6 2 5 0 0 . 0 : 2 4 4 0 . 1 0 : 9 ;· . 6 •: 2 4 .3 4 . 6 0 : 9 7 . 4 : : F' 
: Merc ury :, .0 : 4.48: 8 9. 6' 2 .0: 1.94: 9 7 .0 2.00:100.0::cv: 
: Ni ck el 400.0 : .381.71: 95.4 2500.0: 2428.10: 91.1 /: 2405.10: 96 .2 ::P 
: Potassium:50000.0:48944.0 0: 97.9:25000.0:24936.eJ0 : 99 . 7:24629.00: 98. : :P 
:seleniu m 50.0: 52.41:104.8 50.0: 52.76:10s.5: 47.62: 95.2::F 
:si lver : 100.0 : 98.67: 98.7 ~ 500.0: 497.31 : 99.5: 494.48 98.9::P 
:sodium :s0000.0:48923.00: 97.8l25000.0:24883.00: 99.5:24784.00 99.1: : P 
:Th alli.um 50.0: 52.66:105.3 . 50.0: 51.45:102.9 \: 5 1.30 102.6::F 
:vanadium 500.0: 487.73: 97.5 2500.0: 2459.70: 98 .4: 2444.30 97.8::P 
:zi n c 2 00 .0: 197.06: 98.5 2500.0: 2458.90: 98.41 2437.6 0 97.s::P 
:cy anide 94.0: 94.13:100 . 1 200.0: 206.1 3: 103.i! 2 02.36 101.2,:cA : 

I Bismuth s 000.0 : 4920.00: 98.4 5000.0: 5020 . 00:100.4~4960.00 99. 2 : A : 
I ____ ' II I --v· ----·-- · --t,· _ , 

(ll Con tr ol limits: Mercury 80-120; Other Metals 9 0- 110; Cyanide 85-11 5 

FORM II (P ART 1) - IN ILM02 . 1 

0 - 3 



WESTINGHOUSE/HANFORD 

2A 
INITIAL ANO CONTINUING CALIBRATION VERIFICATION 

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

Lab Code: SK INER Case No.: N3-02-059SAS No.: SDG No.: B07K05 

Initial Calibration Source: EPA-LV 

Continuing Calibration Source: SKINER 

:AnalYte 

:Aluminum 
:Antimony 
:Arsenic 
:Barium 
:Beryllium: 
:c admium 
:calcium 
:chromium 
:cobalt 
:coooer 
:Iron 
: Lead 
:Magnesium: 
: Manganese : 
:Mercury 
:Nickel 
:Potassium: 
:selenium 
:silver 
'Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Concentration Units: ug/L 

Initial Calibr a tion Continuing Calibration I I 
I I 

True _:_ ound_ %R ( 1) : True F o~-3 __ ~:~~ F 04 ~R-(_1_) ~ : ~: 

: 2 5 0 0 0 . 0 : 2 4 8 5 2 . 0 0 : 9 9 . 4 ·12 4 91 s 1• 0 0 : 9 9 . 7 ( : f' : 
' 2000.0: 2481.00: 99.2 2490.70: 99 . 6~:P 

50.0: 47.88: 95.8 : 
25 00.0 : 2443.20: 97.7: 2457. 60: q8.3 :f' 

50 0 .0: 499.82:100.0 1 501.19 : 100.? :P 
2000.0: 2387.90: 95.5 2417 . .?, 0 : % . 7 :P 

:25 000.0 :25237.00:100 . 9 25207.00:100.8 :P 
1 25 00.0 : 2 443.70: 97 . 7, 24$4..!:,0: 98.2 :P 
: 25 00.0 : 2461.80: 98.5: 247 8 .80 : 99.2 :P 
: 25 00.0 : 2453.90: 98.': 2466.90: 48.l :P 
:1 0000.0:10104 . 00:101. :1011.3.00:101.1 :P 

1 

50.0 : 48.97: 97.9: 47.5 2: 95.0 :F 
:2 s000.0:24890 .00 : 99.6:25112.00:100.4 :P 
' 25 00 . 0 : 2446.60: 97.9: 2459.20: 98.4 :P 

2.0: 1.9s: 97.5: 2.02:101.0 :cv: 
25 00.0: 2435.40: 97.4: 2442.50: q7_7 :P 

:2s 000.0 :2065.00: 99.1:24a21..00: 99.3 :P 
50.0: 48.67: 

s00.0: 498.69: 
:2s 000.0:24900.00: 

s0.0: 48.s0: 

97. 3: : : F 
99.7: 501.64 : 100.3':P 
99.6'25029.00:100.1 :P 
97. 0 .6 8: 95.4 :F 

25 00 . 0: 
2500.0: 

200.0: 
5000.0: 

2460 .10: 
2457.90: 98. 

202. ss:101.3 

2470.20: 98 . 8 :P 
2470.30: 98.8: :P 

200.13: 100. l: :cA: 
: : A ; Bismuth 4830.00.,',_96~· ~---

! I I I o\' \\ /' ·---·' ._, \ '~ 

Y-1--
(1) Control limits: Mercury 80-120: Other Metals 90-110; Cyanide 85 -115 

FORM II (PART 1) - IN ILM0 2. 1 
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WESTINGHOUSE/HANFORD 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFI CATION 

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

Lab Code: SK INER Case No. : N3-02-059SAS No. SDG No. B07K05 

Initial Calibration Source: EPA-LV 

Continuing Calibration Source: SKINER 

Concentration Units: ug/L 

I 
I 

:AnalYte 

: Alumin um 
:Antimony 
:Arsenic 
:Barium 
:Benllium: 
:c admium 
:calcium 
:chromium 
: Cob a Lt 
:copper 
:Iron 
:Le ad 
:Magnesium: 
:Mangane$e : 
: Merf'.'.ury 
:Nickel 
:Pot assiu m: 
:selenium 
:silver 
:sodium 
:Thallium ' 
:vanadium 
:zinc 
:cyanide 
:Bismuth 

Initial Calibration 
True Found %R(l) True 

s0.0: 

2 .0 : 

50.0: 

Continuing Calibration I' 

'' 
Found %R(1) Found %R ( 1)' : M 

45 .52: 91.'1:-' 
/ 

47.49: 9!:>.0: 
,,( 

I I ______ , ___ , 

I I 
I I 

: NR : 
' : NR : 
' : NR : 
' : NR: 
' : NR: 

:NR: 
: NR: 
:NR: 
:NR: 

I: NR: 
': ~R: 

45. 8~.: 91.7:/F 
:· : N~': 

2.02:101.0:;cv: 
-"!'°: NR: 
' : NR: 

:NR: 
': NR: 

:NR: 
48.38: 96.s::F 

I: NR: 
/', 

:NR: 
:NR: 
:NR: 

I I 
I I 

( 1) Control limits: Mercury 80-120; Other Metals 90-110; Cy anide 8S-115 

FORM II (PART 1) - IN ILM02. 1 
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WESTINGHOUSE/HANFORD 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFI CATION 

Lab Name: SK INNER h SHERMAN LABS. Contra c t: 68-D0 -0 108 

Lab Co de: SKINER Case No.: N3-02-059SAS No . SD G No. B07K05 

Initial Calibration Source: EPA-LV •' 

Continuing Calibration So urce: SKI NER 

Co ncentration Units: ug/L 

:AnalYte 

:Aluminum 
:Antimon y 
:Arsenic 
: Barium 
:Beryllium: 
:cadmium 
:calcium 
:c hr omium 
:cobalt 
:coo oer 
: Iron 
: Lead 
:Magn esiu m: 
: Manganese : 
:Mercury 
:Nickel 
:Potassium: 
:selenium 
:silver 
:sodium 
:Thallium 
:vanadium 
:zinc 
:cyanide 
:Bismuth 

Initial Calibration Continuing Calibration 
True Found %R(l) : True Found %R(l ) Found 

2.0 : 

I I 

' ' 
%R ( l) : M 

I I 
Io 

:NR: 
I : NR: 

:NR: 
I : NR: 

:NR: 
I : NR: 
' : NR : 
' : NR: 

:NR: 
: NR : 
: NR : 

' : NR: 
I : NR: 

: NR: 
: cv : 
: NR: 
:NR: 
: NR: 
:NR: 
:NR: 
:NR: 

I: NR: 
:NR: 
: NR: 
:NR: 

( 1) Co ntr ol limits: Mer cu ry 80-1 20: Other Metals 90-110; Cy anid e 85 -11 5 

FORM II (PART 1) - IN ILM02.l 

. f' 

\LY-
\0)\U 

0 .6 
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WESTINGHOU SE/ HANFORD 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: SKINNER & SHERMAN LABS. Co ntra ct: 68-D0-0108 

Lab Code: SK INER Case No . : N.3 -02-059SA S No.: SDG No . B07K05 

AA CR DL Standard Source: SKINER 

I CP CRD L Standard Source: SK INER 

Concentration Units: ug/ L 

:cRDL Standard tor AA CRDL Standard for ICP 

: Ana lYte 

:A l uminum 
: Antimon y 
: Arseni c 
:Barium 
:s erv llium : 
:ca dm iu m 
: cal cium 
:c hr omium 
:cobalt 
:co ooer 
: lron 
:L ea d 
: Magne si um : 
:Manganese : 
: Mer c urv 
: Ni cke l 
:Potassium: 
:s elenium 
:Si lve r 
: so dium 
: Thallium 
: vanadium 
:zi nc 
: Bismuth 

True 

10. 0: 

3 .1/J : 

5.0: 

10. 0: 

2000 . 0: 

Found %R I I 
I 

'I 
'I 

' ' '' 

s. n: 87. 8: 

I I 
I 

1 . l 5 38. 3.: :: 

V1; 
I 

- ' 
I I 
I I 

3 . 4.7 
; 

69. 4 :1 : 
·~ ·· ' . ' 
I I I 

I 

8.98: 89.8: 

21 00 .00:10s.0: 

Tru e 

120. 0: 

10 . 0 : 
11/J. 0: 

2 1/J .1/J : 
1110 . 0 : 

50.0 : 

Z,0. 0: 

80. 0: 

20.0: 

100.0: 
40 . 0 : 

Initial 
Found %R 

119.6 1 : 99 . 7 : 

9 . 79: 97 . 9: 
10. 1s : 107 . s: 

18 .36 : 91. 8: 
101. 21: 101. 2: 

4.7 . 5 5: 9 5. l : 

28 .87: 96.2: 

7 8. 19 : 97 . 1: 

20.64:103. 2: 

99.14: 99 . 1 : 
36.93: 92.3: 

FORM II (PART 2) - I N 

Final 
Found %R 

107. 60: 89. 7 : 

9 . 70 : 97 .0: 
10.01 :1 00. 7: 

17.67: 88 . 4 : 
100. 85: 100. 8: 

4.4..46 : 88 . 9: 

29.85: 99.5: 

77. 35; 96. 7: 

21.20:106.0: 

98.a0J , 98. 8 : 

~5J96,7: 
V~ I 

------' --·- ' 

ILM02 . 1 

f1 

. ) v 
' IJ \\ 

0- 7 
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WESTINGHOUSE/HANFORD 

3 
BLANKS 

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

Lab Code: SKINER Case No.: N3-02-059SAS No.: SDG No. B07K05 

Preoaration Blank Matrix (so il/water ) : SOIL 

Preoaration Blank Concentration Units (ug/L or mg/kg): MG/K G 

I I I I 
I I I I 

Initial I I I I 
I I 

Calib. Continuing Calibration I I Pre-oa- I I 
> I 

Blank Blank (ug/L ) I I ration 
Anal r te (ug/L ) c: 1 C ~ C 3 C ' Blank c: :M L .• ' 

I I 

----- ------
Aluminum I 21.0:u: 34.. 8: B: 4.0. 5: B: 27.6:B: 5. 4.00: U: :P 

,Antimony 18. t.: U: 1a.4.:u: 18. 4 : U: 18 . 4.: lJ: ' 3 .680 : u: ;p 
Arsenic -~· . 7: U: 3.7:u: 3. 1: U: 3. 7: U: 0. 740: U: :F 
Barium 2.0:s: 1. 6: B: 2.0:s: 1. 6: B: ' 0. 242:B: ;p I 

Beryllium: 0.s:u: 0.s:u: 0. 5: LI : 0 • 5: lJ: I 0.Hrn:u: ;p I 

Cadmium 1. 6: U: 1 . b: LI: 1. 8: B: 1. 6: u: I 0. 320: U: ;p ' 

Calcium 71. 4.: B: 25. 7: B: 1.~9.1:B: 17 . 2:u : -8.052:B: :P ' 

Chromium 2 . 7: B: 2. 7: U: 3 . 4.: B: 2.1:u: 0 . 54.0 : U: :P 
Cobalt 2.S :B: 2.9:B: 3 .6:B : 4. 7: B: ' 0 .s00 : u: :P I 

Coooer 7. 3: B: 8.8:B: 4., 2 ~ ~: 3 . 4: B: ' 2.3n: s: :P ' 

Iron t, •~I: lJ: 11.9:s: 6. 5: U: 8. 1: B: 5. -~4.2: B: :P I 

Lead 1. 2: U: 1. 2: U: 1. 2: U: 1. 2: U: 0. 24 0 : U: :F 
:Magnesium: 34. 9: B: 37.3:B: 27.6:B: 24. 6 : U: 4. 920: U: ;p 

:Manganese: l. 1: B: 1. 0: U: 1. 8: e.: 1. 6: B: 0. ·200:u: ;p 
: Mer c 1JrY 0. 1: U: 0. 1: U: 0. 1: U: 0. 1: U: 0.0s 0 :u: :cv : 
:Nickel 3. 1: B: 3 . 0: U : 3 . 1 : B: 3.9:B: 0.600:u: ;p I 

: Potassium : 116 . 0: I.I : 116.0:u: 128.9:B: 11& . 0:u : 2.3 . 200:u: :P 
:seleniu m I .3 . 3: U: 3.3:u: ~ .. 3: U: 3 , 3: u: I 0.660:u: :F I 

:silver 3.9:u: 3.9:u: 3.9:u: 3 • 9: u: I 0.780:u: :P I 

:sodium 42. 1 : U: 4 2. 1: U: 42. 1 : u: 4 2 . 1: U: 8. 4.20: U: ;p 
:Thallium 2. o: U: 2 .6:u : 2.6:u: 2. 6: U: ' 0.s20:u : :F 
:vanadium 2.s:u: 2.s:u: 2 .s :u: 2.s:u: 0.s00:u: :P 
:zinc 8.6:B: 4.. 7: U: 6.2:s: 4. • 7: lJ: I 2. 4.14.:B: :P 
:cyani de 10.0:u: 10.0:u: 10 . 0 :u: 10.0:u: 0.s00:u: :c A: 
:Bismuth s00.0:u : s 00 .0:u: s00.0:u: s00.0:u: 100.000:u: : A 

t.\~ 

FORM III - IN ILM02.l 

pf\ lo 

0 -8 
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3 
BLANK S 

Lab Name: SK INNER & SHE RMAN LABS. Co nt ract 

Lab Code : SK INER Case No. : N3-02-059 SAS No. 

Preoaration Blank Matrix (soil/water): 

68 -00-0108 

SDG No . 

Preoaration Blank Concentration Units (ug/L or mg/kg ) 

AnalYte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium : 

: Cadm i.um 
:cal ciu m 
:c hromium 
:coba lt 
:c oooer 
: Iron 
:-Lead 
:Magnesium: 
: Manganese : 
:Mercury 
: Ni. eke l 
:Potassium : 
:s elenium 
:sil ver 
:so dium 
:Thallium 
: vanadium 
:zinc 
:cyanide 
:Bismuth 

Initial 
Ca lib. 
Blank 
(ug/L) c: 1 

Con tinuing Calibrati o n 
Blank ( ug/L ) 
C 2, r-

28.0:B: 
18. 4 : U: 

1. 2: B: 
0.s:u: 
1. 8: B: 

18.5:s: 
2.7:u: 
2.s:s: 
3 . 1: B: 

16. 7: B: 
1. 2 :u: 1. 2: U: 

47. 0: B: 
1. 3: B: 
0. 1: LI: 0. 1 : U: 
~). 0: U: 

116.0:u: 

3.9:u : 
t.2. 1 :u: 
2.6:u: 2.6:u: 
2.s:u: 
t.. 7: U: 

10.0:u: 

FORM I I I - IN 

3 

I I 

' I 

I I 

' ' 
I I 

' I 

c: ' 

' I 

' I 

I I 

' I 

' I 

I I 

I I 

' I 

' ' I ' 
I ' 

' I 
I ' 

. 2: LI: ' 

0 • 1: u: I 

I I 
I I 

Io 
< I 

< I 
< I 

I o 
I I 

2. 6: LI:' 
I I 

I I 
o I 

I I 

I I 

Preoa
ration 
Bl an k 

807K05 

I I 
I ' 

I I 

' ' 
I' 
I 0 

I I 

C : : M 
I< 
I< 

:P 
:P 
: NR : 

I : p 
:P 

: : p 
I : p 

:P 
I : p 

I : p 
I: f' 
: : F 
' : p 

: p : 
I : CV: 
I : p 
I I~ 

' ' r 
I : NR: 
I : p 

I : p 

:F 
I: p 

:P 
:CA 
:NR 

I I 
< I 

JL M0 7 . 1 

o n 
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WESTINGHOUSE/HANFORD 

3 
BL:ANKS 

Lab Name: SK INNER & SHERMAN LABS. Co ntra ct: 68-D0-010 8 

Lab Co de: SKINER Case No. N.3 -02-059SA S No. 

Preoaration Blank Matr ix (so il/water) 

Preoaration Blank Conc entra tion Units (ug/L or mg/ kg) 

: Anal yte 

:Aluminum 
: Antimony 
:Arseni c 
:Barium 
:Beryll i um : 
:cadmium 
:cal ci um 
:ch r omium 
:cob al t 
:coo oer 
:Iron 
:Lead 
:Magne s ium : 
:Manga ne se ' 
: Mer cury 
: Ni cke l 
:Potassium: 
:sele ni um 
:silver 
:sodium 
Thallium 
Vanadium 
Zin c 
Cyanide 
Bismuth 

Initial 
Calib . 
Blank 
(ug/L l c: 

Contin ui ng Calibration 
Blank (ug/L ) 

1 C 2 C 

0. 1 : lJ: 

_, ______ _ 

FORM III IN 

:s 

I I 

' ' 
I I 
I ' 
I ' 

c: ' 

' I 

I I 
I ' 
I I 

I ' 

I I 
I I 

I I 
t I 

I I 

It 

It 
I' 

SD G No . 

Prepa

ration 
Blank 

B07K05 

I I 

' ' 

I I 

'' 
C : : M 

I I 

:NR: 
I : NR: 
I : NR : 

:NR: 
I : NR: 
I : NR: 

:NR: 
' : rm: 
I : NR: 
I : NR : 
I : NR : 

: NR: 
:NR: 

I : NR: 
:cv : 

I : NR: 
I : NR: 

:NR: 
:NR : 

I : NR: 
:NR: 

I : NR : 
:NR: 

I : NR: 
:NR: 

I I 

I _ 1 •~ (J\\ 
r o/ y 

IL M0 2.1 

010 



WESTINGHOUSE/HANFORD 

4 

lCP IN TERFERENCE CHECK SAMPLE 

Lab Name: SKINNER & SHERMAN LABS. Contract: 6B-D0- 010 8 

Lab Code: SK INER 

ICP ID Number: P2 

True 
Sol. 

Analyte A 

:Aluminum :500000: 
:Antimony 0: 
:Arsenic 
:Barium 0: 
:Ber ylli um : 0: 
:cadmium 0 : 
:calcium :s00000: 
:chromium 0: 
:C ub alt 0: 
:copoer 0: 
: Iron :2 00000 : 

:Lead 
:Magnesium:500000: 
:Mangane se: 0: 
: Mer cu rv 
:Nickel 0: 
:P0 ta~s1um : 0: 
:selenium 
:Silver 0 
:sodium 0 
:Thallium 
:vanadium 0 
:zinc 0 
:Bismuth 

Case No. : N3-02-059SAS No. : SOG No. B07K05 

ICS Source: SPEX INT-Al 

Concentration Units: ug/L 

I I 
I I 

I I Initial Found Final Found 
Sol. : : Sol. Sol. Soi. S ol. 

AB I I 
I I A AB %R A AB %R 
I I 
I I 

500000: : 
0 I I 

I I 

I I 
I I 

500: : 
500: : 

1000: : 

-11: 451. 1 : 90.2' -11: 452. 2: 90. 4: { 
0: 459. 9: 92.0 0 : 459. 9: 92. 0: I 
0: 8 74. 2 : 87.4 : 0: 865 . 5: 86 .6 : 

500000: : 4 74840: 4 73870. 0: 94, 8 I 05340:06410.0: 95.3: 
500: : 17: 468. 6: 93. 7 19 : 469.3: 93 . 9 : 
500: : - l : 440. s: 88. 1 2' - I HS. 9; 89 . 2: 
.500: : s: 467 .6: 93.S L'.: 466 . c;: 93 .4 ' 

200000 : : 1839 80: 184060. 0 : 92.0 lf. 4190 : 1846 40 . 0 : 92.3 
I 

I I I I I 

I I 

500000: : 

500:: 
.5 12010:511560.0:10 2.3' · 

I I I/ 
51 0750: 511730.0:102 . 3 1 ,___.. '-' 17:''--"'"' ...,__ ~ 1/ ~ '-7:-rr- 4' 1~ 9 " 2 i 1 : 458.4: <il.7 ' t> • ' . L • · / ' 

I I ' I I ' 
1000 : : 

0 I I 
'I 

1 : 866 .4: 86 . &( l : 87 t..0 : 81. 41/ 
63: 174.2: , 1 I 191.7: ti ... , t 

I I 
I I 

1000 : : 
0 I I 

I I 

- 8: 983 . 8: 93 _4 ,( " I 99t.. 6: ,:,,~ 5 y 
(. I • , • I 

221 207.3: 211 : 194. s: ' 
I I 
I I 

500: : 
1000: : 

4 469.9: 94. 0/ 3: 471. 9: 9t.. 4 :/ 
31 963 . 3: 96 . 3: 31: 972. 9: 97. 3/ 

I I 
I I 

I I 

---- -

FORM IV - IN ILM02.1 

011 
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SB 

POST DIGEST SPIKE SAMPLE RECOVERY 
SAMPLE NUMBER: 

B07K05A 
Lab Name: SK INNER & SHERMAN LABS. Contract: 68-D 0-010 8 

Lab Code: SK lNER 

Matrix: SOIL 

Anahte 

: Aluminum 
:Antimony 
: Arsen i c 
:Bari um 

:co ntr ol: 
' Limit 

%R 

:Beryllium : 
:cadmium 
:calcium 
:chrom i um 
:coba lt 
:coooer 
:Iron 
: Lead 
:Magnesium : 
:Manganese . 
: Mer curY 
:Nic kel. 
:Potassium : 
:seleni u;n ' 
:silver 
:sodium 
: Thallium 
:vanadi um 
:zi nc 
:cyanid e 
:Bismuth 

Comments: 

Case No.: N3-02-059 SAS No. : SOG No. : 80 7K0 5 

Level (lo w/med ): LOW 

Concentration Units: ug/L 

Soiked Samole 
Result (SSR) c : 

117.30: 

Sa mo ie 
Result ( SR) 

So i ke 
c: Added (SA) 

18 .40 : u: 120.0: 

FORM V (Part 2) - I N 

%R :o:M ' 
1 _,_ 

: :)"R : 
9 7 . 8 V: ~"' : 

, : NR: 

' 

:NR: 
:NR: 
:NR : 
: NR: 
:NR: 
: NR : 
:NR : 
:NR : 
:NR: 
:NR: 
:NR : 
:NR : 
:NR : 
:NR: 
:NR: 
:NR: 
:NR: 
:NR: 
:NR: 
:NR: 
:NR: 
:NR: 

----- - -

IL M0 2.l 

01 3 



WESTINGHOUSE/HANFORD 

5A 

SPIKE SAMPLE RECOVERY 
SA MP LE NU MBER: 

B07K05S 
Lab Name : SKJN NER & SH ERMA N LABS. Contract: 68 -D0-0108 

Lab Code: SK INER 

Matr ix : SOIL 

Ca se No. : N3-02-059SAS No. : SDG No. : 807K05 

Level (lo1r.1/ me cl): LO W 

% Sol ids fo r Samole: 45 .4 

Co ncentrati on Units (ug /L or mg/ kg dry 1r.1eight): MG/KG 

: Control : 

Analyte 

:Aluminum 
: Anti mony 
: Arsenic 
:Barium 
:B~ry.llium: 
:cadmium 
:calcium 
:chromium 
: Cob a lt 
:coooer 
: Iron 
:1.ead 

:Magnesium: 
: Manganese : 
:Mercury 
: Nickel 
:Pot assi um : 
:sele nium 
:silve r 
'. Sodi um 
:Thallium 
: vanadium 
:zinc 
:cy anide 
:Bis mut h 

Co mmen ts : 

Limit 
%R 

75-1 25: 
75 -12 5: 
75-125: 
75 -1 25: 
75 - 125'. 

75-125: 
,s-125: 
75 -1 25: 

75 - 125 : 

75 -1 25: 
,5-12s : 
75-125: 

75-125: 
75-125 : 

75 -12 5: 
7~, -1 2s: 
75-125: 
75 -1 25: 
75-125: 

Soiked Samole 
Result (SS R) c: 

56 . 7371.: 
9 .881 8: 

439. 635 0 : 
10. 379t.: 

8 . 9818: 

60.9 41. 6'. 
102.9700: 

60 .6795: 

8.16 19 : 

.q0 . 2676: 
0.4862: 

106.11.75: 

0:6850 : u: 
9.9087: 

9.2991: 
124.2179: 
130 . 1866: 

25. 06 92: 
986.5581: 

Samo le Soike 
Result (S R) c:Acld ed (SA) 

3. 7091:u : 
2 . 2123: : 

53.8260: : 
0. 2358:B: 
0.3 225:u: 

I I 

20.9865 '. , 
6.71.69:B: 

12.5665: 

4.2333: 

263.6268: 
0 . 05 24:U: 
9.5811: : 

' ' 
0.6918:u : 
0.7862 :u: 

0.5451 :u: 
24.4315: : 
34.4239:: 
0.5189 :u: 

100.79El2:u: 
' ' 

10 2. 77: 
8 .30: 

411.07 : 
10. 2.3: 
10 . 2 8: 

4 l . 1 i : 
102. n : 

51. 38: 

4. 15: 

102. n: 
0.50 : 

102. 77: 

2. 08 : 
10. 28: 

10. 38: 
102.n: 
102. 77: 
24.49: 

1027. 66: 

-------' ' ------

FORM V (P art 1) - IN 

%R :a: M 
' 

' ' 
: : NR: 

55 . 2: N:P 
92. 4: : F 
9 .~ . . 9: : P 
48. i' ' : P 
8 7. 4 ./:P 

I : NR: 

97.2:w•p : 
q3. 6: : : 

93. 6 '. , P : 
: NR'. 

9 4 . 7: · : F 
: NF-: : 

103.8' :P ; 
97_2\ :cv: 
94 .0 :V:P : 

: : NR: 
0. 0 : N_j/ : 

96. 4 v: P : 

' : NR: 

89.6:t:F '. 
9 7. 1: : P : 
93. 2: : P I 

102 .4 : ~CA'. 
%.0: ,A ; 

' ' 

ILM0L. 1 

Ql2 
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6 
DUPLICATES 

SAMPLE NUMBER: 

B07K050 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N3-02-059SAS No. SDG No . : B07K05 

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

~ Solids tor Samole: 95.4 % Solids t or Ouolicate: 95.4 

Concentration Units (ug/L or mg/kg dry ~eight ) : MG/K G 

Analyte 

:Aluminum 
:Antimon y 
:Arsenic 
:Barium 
: Beryllium: 
: cadmium 
Calc i um 
Chromium 
Cobalt 
Coooer 
Iron 
Lead 

: Magn es ium : 
: Manganese: 
: Mercur y 
: Nic ke l 
:Potassium : 
:s elenium 
:silver 
:sodium 
: Thallium 
: vanadium 
:zinc 
: c yanide 
:Bismuth 

I' 

Contr ol:: 
Limit :: 

I' 

I I 

2 . 1 : : 
40. 3 : : 

I I 

I I 

5. 0: : 
I' 
I' 

1007.9:: 
I ' 

' ' '' 
8 . 1 : : 

100 7. 9 : : 
I I 

I I 
I I 

'I 

I I 
' I 

10. 1 : : 
I I 

I I 

I I 

I I 

Samole (S) C: : 
I I 

5959. 9258: I I 

3.7 091:u:: 
2.2123: 

53 .8260: 

I I 

' ' > I 

0.2358:B:: 
0 . . 322 5 :u : : 

20601 . 5159: 
20.9865 : 

I I 
I' 

I' 

6. 7469:B:: 
12 .5665 : I I 

1245 5. 2492: I I 
I I 

r •. 2333: I I 
I I 

4839. 5420 : 
26 3.6 268: I I 

'I 

0.0s24 : u : : 
9. 5811: I I 

1425.4153: I I 

0.6918:u : : 
0.7862:u:: 

379.0n1:s:: 
0.5451:u:: 

24.4315: I I 
I I 

34.4239: I I 
I I 

0.5189:u:: 
100.1902:u:: 

Duolicate ( D) 

'' 
'' 

C I I 

' ' 

' ' I < 

RPO I :Q :M 
: : ____ : :_x, : 

6H0.H22 : 
3 .5068 :u:: 
2.586 2 : 

62.3194 : : : 
0.2611 : B: 
0.3049 : u : 

24-'> 31 . 999'.2 : 
2 l . o96 2 : 

7.06s0 : s :· 
12 . 0621 : I ' 

< I 

13136.8401: 
4 . . 3304 : 

':,1 76 .8 630 : I I 

26 8. 95 37 : 
0.0499 : u :: 

10.2382 : 
141G..0842: I I 

I I 

3.4249 : u :: 
0.7433:u :: 

391.4237:s:: 
0.5397:u:: 

26.4018: I I 

33.990 : I < 
I ' 

0.4992:u: : 
9s.292s:u: 

7. BV"' : P : -~ "_,.._.,,.,-_ 
-~ ' P : 

i .S .6 :~ F 
14.ti :v~P 
H:l. 2 V: F' 

~)P 
.1 f., . 6--.!\)'.: . : p 

-''£.J : /. : f' 
4 , 6•if p I 

4 1 : V,;,r 
5. ~. :\:t': p 

2 . 3:✓: :F ' 
.. , ' ' F' t, . "y ' 

,~:P: 
I : : C\1: 

6 . 6 L: : p 
0 . s.L,~ :P 

:F 
I I :P ' I 

'I ' ____ ,, 

FORM VI - IN ILM0 2 . 1 

(_ t2. 0 L

J.oc ~/ 
l,.:C 

IC 

-:;_ Ct'. }:.. "t C,C 

CS .±.c.10 
"J 

~c;cc 90 c~c 
iC "· · 

So J::. ', OC· 

;_? j::_ ·:;,-:::• 

3 
":, <...C C 

1"'.5 
l , t.

,-H,:' 

·':";e,CC' 

'.S 
i O 

Su, b 
IC 

'So 
2C 
-~ L'L.' 

0_1 ,4 
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7 
LABORATORY CONTROL SAMPLE 

Lab Name: SK INNE R & SHERMAN LABS. Co ntra ct : 68- D0-0 108 

La b Co de: SK INER Case No.: N3-02-059SAS No.: SDG No. : B07K0 5 

Solid LC S So ur ce : ENV RES ASSOC 

Aoue ous LCS Sour ce: 

Aaue ous ( ug/L ) 
AnalYt e True Found %R 

----- ----
: Alum i num 
: Antim ony 
: Arsen ic 
:Barium 
: Bery l l i um : 
:c admium 
: cal ci um 
:ch r omium 
:coba lt 
:co ooer 
:i ro n 
:L ead 
:-Magn es i um: 
:Man gan es e : 
: Mer cury 
: Nickel 
:P ot assi um : 
:selenium 
:sil ver 
:s odium 
: Thall i um 
: vanadium 
: z inc 
:c yanide 
: Bismuth 

---- ---

So l id (111 9 /k g ) 

True Found C Li mi ts %R 

5110.0 : 47 69. 4. : 
2 1. 3: 2 t.. 6 : 
3 t.. 2: 25. 6: 
97. 4.: 95.5: 
58 . 1 : 60 . 6 : 
70.3 : 78. 9 : 

2330.0: 23 45.0 : 
182 .0 : 16 5. 4. : 
12 0.0 : 128 . 4. : 

92 . 7 : 98. 4. : ' 

86 2 0 . 0 : 7 4.7 8. 0 : 
44 . :i : H. 8: 

15 ,)0.0 : 1603. 3: 
145 . 0 : 140 .8 : 

13 . 7 : 1 2 .0 : 
137. 0: 143 . 2 : I 

2 .560.0 : 2 4.4 6. 6: 
3 3 . 1 : z) 5 . 1 : 

61. . 4. : 79 . 3: 
306 . 0 : 357.0:s : 
14.0.0: 131. 9: 

4.0. 1 : 3(.. 9 ; 
78. 2 : 88. 2: 

130.0: 112. s: 
100.0:u: 

FORM VII - IN 

204.0. 0 : 
9 .0: 

13 . 0 : 
68.0 : 
35 .0 : 
35 . 0: 

1630.0: 
82. 0 : 
66 .0 : 
46.0: 

5 1 70 . 0 : 

20. 0 : 
8 4 2 . 0: 
10 1. 0 : 

7.s: 
6~, . 0: 

153 0.0 : 
1 7. 0 : 
26.0 : 

168.0 : 
70.0 : 
26.0: 
3 9 . 0 : 

5 2. 0 : 
0. 0: 

----- _ c_ __ 
7 15 0. 0,Y 93 . 31: 

130. 0>.1)5 . si: 
5 1 . '}Y 7 4. . 91: 

-,,, v I 127. IYi" 9 8. 0,: 
8 7. y.'1 04.. ~ : 

1 12 : 0 ;,ti 2 . 2!: 
-~•2 60. ~00. 6!: 

2 5 5 .~90. 9/: 
18 0 . jY.~0 7.0:: 

13 9-- ~06. 11: 
12 100 . V. 86.8 : 

6 5 .Y,}00 . -J : 
23 00.~104. 8: 

203 ._-~97 . ~ : 

2 1. r~ 8 7 . 9 : 
2 12 ._,0""~4.5: 

-~ 3 3 0 :.fh/0>;:, 5 . ti ; 
53~,;) 06 . 0: 

11 3.,,-{(y2 3. 11 : 
4 5 'y1fyh 6 . 1. : 
21~1/4. i: 

5 4 ,,,..r:_,,,-s 7 . ~ : 
121~;)-1 2 . ~: 
22 1./0: 86.8 v: 

0 . 0: : 
I I _____ , ___ , 

iL M0 2.1 

015 
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8 

STANDARD ADDITION RESULTS 

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

Lab Code: SKINER Case No. N3-02-059SAS No. SDG No. 

EPA 
Samole :An:0 ADD: 1 

No. I I ABS I CON I I I 

I I I , _ , ___ 
' 

----

I I 

Concentration Units: ug/L 

ADD I 2 ADD I 3 I I 

ABS I CON ABS I CON ' ' 
I I 

' ' --- ---

------ I -----

ADD 
ABS 

I 

Final 
Cone. 

______ , __ , ___ _ _ ____ , -----
' ' __ , ____ , _____ , ____ , ____ _ 

I I I I 1 I I I I 
______ , __ , ---- _____ , ___ , ----- ____ , _____ , ____ 1 -----

' I I t I I ! I I I __ 1 ___ 1 ____ 1 ____ 1 _____ 1 ____ I _____ 1 ____ I ___ _ 

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

1 I t I I 1 

B07K0 5 

r : Q: 

---·- ' -

' ----- -
______ , _, ____ , 1 _____ , ____ 1 __ • ___ , _ ____ , ____ , t ----· - ·----- ----- _ 

I I I I I -------· __ , --- ' ----- ____ , _____ , ----' -----' -----' _ , 
1 o I __ , ____ , ---·--- · ---- ----· ____ , ---·- ---- ·------ - -- ··- - ·-

I I I 
_____ , __ 1 - --- _____ , ---·-

' ---- _____ 1 ---· _____ , ---- ' _______ 1 -··--·--- _ __ , ____ , ----- ·----' ------ ---- _____ __ 1 _ _ 

--- ------ ------ ----- --- -----·-· --- -
' 1 

I I I I ______ , __ , ____ , ----- _____ , ____ , ____ , ____ , 
-----__ 1 - I •----- I ------ 0 ____ • •---- ____ 1 ------

__ , ---- ------· ---· ____ , -----
--· ---- ------- --- ------ _,. ____ . -----· ----' - ·------

I I I I ------- ___ , ----- ----- ____ , ______ , ____ , _____ , ----' -----
' I I I I 

_____ , --·- ' _____ 1 _____ , ---· - ·---- ' ___ , _____ 1 ----·' -----

----
I I I I 

_______ , __ 1 ____ , _____ , ___ 1 ----·\ ____ , ----- --·------- -
' I I ______ , __ , ____ , -----
' I I 

______ 1 --· _____ , -----

I I I I I ____ , ---·--' ____ , -----' ____ , ------·' -----
I I I I I ______ , __ , ___ , ____ , _____ , ----- _____ , _ 
1 I I I I I 
__ , ___ , _____ , _____ 1 ----·- ' ----

, ____ _ 
1 I I I I I I I ______ , __ , ____ , _____ , ____ , _____ , ____ , ----- ____ , 
1 I I I I I I I __ , ____ 1 ____ 1 ____ 1 ____ ! ____ , 

I I I I I I I I I I ______ , __ 1 ____ , _____ , ____ , _____ , ____ , ----- ____ , ------ ' ____ , -
I I I I , _, ___ _ 

-----' ___ 1 ____ , ____ , ----- -----·-

FORM VII I - IN ILM02. 1 

016 



WESTINGHOUSE/HANFORD 

9 

SAMPLE NUMBER: 
ICP SERIAL DILUTIONS 

807K05L 
Lab Name: SKI NNER & SH ERMAN LABS. Contract: 68 -D0-010 8 : ______ _ 

Lab Co de: SKINER Case No.: N3-02-059SAS No. : SD G No . : B07K05 

Matrix (s oil/water ) : SOIL Level (lo w/med ) LOW 

Co ncentration Units: ug/L 

I I 

' ' ·- I I ... 
':Ini tia l Sample 

Serial 
Dilution 

Result (S) 
':Ditter-: 

: Ana lyte 

: Aluminum 
:Antimony 
: Arseni c 
:Barium 
: Beryllium : 
:c admium I I 

:c al ciu m I I 
I< 

:c hromium 
:cob a lt I I 

:c oooer I I 
I I 

:I ron 
:L ead I I 

I I 

:Magnesium : 
: ~1anganese : 
: Mercury : : 
: Nic kel I ' 

:Potassium :: 
:S elenium 
:si. lver 
:so dium 
: Thallium 
:vanadium 
:zinc 
: Bismuth 

IO 

' ' 

Result ( I) c:• c:: ence :a: 
I I I'---------29 566.00: 1 I 
I< 

18.40 : u : I 

26 7 . 02 : 
l. 17 :B: 
1 . 60: I.I: I 

102200.00: 
104. J 1 : 

:~3. t.7 :B:' 
62 . :$4; 

61788 .00 : 

24 008.00 : 
1307.80: 

0. 53: 
7071 . 20: 

I I 
0 I 

I I 

I I 
I 0 

Io 
I< 

I < 
I 

3. 90:u: 
1880.60:B: 

121.20: 
170.77 : 

29961.50 : 
92 .00: u: 

I I 

27 G.. 2s:s: 
2 , 50: u: I 

e. 00: u: 
106 23 0.00 : 

11 2 .35: 
.39.ss:s: 
6:>. J '1: B: ' 

63880.00: 

2461.6 . 50:B:' 
1.346.75: 

59, 05 : B:' 
7649. :, 0:e. :· 

I ' 

1 9 . s 0 : u: ' 
1923.05:s: 

I I 

114.60:B: 
203.50: : : 

1 , S ~,y : P 
I I : p 

: : )"N R: 
2 . i' :~ : p : 

-~:p 
: : ) p I 

' 

J 

.3, 9 :\.!" : p : ·] ) 

7 .-9--:-+----: P /-. 

-1 8 .-2-~+ : p I 

4. 4 : +- : P 
3.4:-~- ;p I 

2.-S 

: : ! NR : 
2.7~ : p : ;. 
~ - 0 :v·:p 

:NR: 
--:: 4-:-2 ~-~ r• I 

C .~ I I 
0. t. ,'-<' 

-2. 3 l 

: p : I 

: NR : 

I I : NR: 
5 4 : ! P 
~ : p 

:NR: 

I 
..;, 

. --, I ,_ ': 

I I I I 
I 1 _____ , I < 

FORM IX - IN ll ... M0 2.l 

017 
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INSTRUMENT DETECTION LIMITS (QUARTERLY) 

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

Lab Co de: SK INER 

ICP ID Number: 

Case No . : N.3-02-059SAS No.: SDG No .: 807K05 

P2 Date: 01/15/93 

Flame AA ID Number: 

Furnace AA ID Number: 

Wave-
length Back- CROL IDL 

Analyte I (nm) ground (ug/L) (ug/L) M 

:Aluminum 308.20: 200 27.0:P 
:Antimony 206.80: 60 18.4:P 
: Arsenic 10 :NR 
Barium 493.40: 200 1. 0: p 
Beryllium : 313.00: 5 0.5 :P 
Cadmium 226.50: s 1. 6: f' 
Calcium 317.90: ::, 000 17.2 : P 
Chromium 267. 70 '. 10 2. 7: P 
Cobalt 228.6 0 : 50 2.5:P 
Copper 324.70: 25 2.9: P 
Iron 259.90: 100 6.S:P 

:Lead 3 :NR 
: Magnesium: 279. 00: 5000 24.6:P 
:Manganese: 257.60: 15 1. 0: p 
'Me r cury 0.2 :NR ' 

Nickel 23 1.60: 40 3.0:P 
Potassium : 766.40: 5000 116.0:P 
Selenium 5 :NR 
Silver 328.00: 10 3.9:P 
Sodium 588.90: 5000 42. 1: P 
Thallium 10 :NR 
Vanadium 292.4 0 : 50 2.5:P 
Zinc 213.80: 20 4.7:P 
Bismuth 500 :NR 

Comments: 
P2 : THERMO JARRELL-ASH I CAP61 ( #2298 2) 

FORM X - IN ILM02. l 

0~2 
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10 
INSTRUMENT DETECTION LIMITS (QUARTERLY) 

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

Lab Code: SKINER Case No.: N3-02-059SAS No. SDG No. 807K05 

ICP ID Number: Date: 01 /15/93 

Flame AA ID Number: 

Furnace AA ID Number: F2 
,, 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground (u g/L ) (ug/Ll M 

:Aluminum 200 :NR 
:Antimony 60 :NR 
:Arsenic 10 : NR 
:Barium 200 :NR ' 
:Beryllium: 5 :NR 
:cadmium 5 : NR 
:calcium 5000 : NR 
:c hromium HJ :NR ' 
:cobalt 50 ' ; NR 
:copper 25 : NR 
:Iron 100 : NR 
:Lead 283.30: BS 3 1. 2: F 
:Magnesium: 5000 :NR 
:Manganese : 1 ~ :NR 
:Mercury 0 " ' : NR ' • t. ' ' 
:Nickel 40 :NR 
:Potassi um: 5000 : NR 
:selenium .5 :NR 
Silver 10 :NR 
Sodium 5000 :NR 
Thallium 276.80: BS 10 2 . 6:F 
Vanadium 50 :NR 
Zinc 20 :NR 
Bismuth 500 :NR 

I ' ' I 
______ , __ , 

Comments: 
F2: THERMO JARRELL-ASH VIDEO 22 E (#2511) 

018 
FORM X - IN ILM02.1 
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10 

INSTRU MENT DETECTION LIMITS (QU ARTERLY) 

Lab Name: SK INNER & SH ERMAN LABS. Contract: 68-D 0-010 8 

Lab Cod e: SK INER 

ICP ID Number: 

Case No.: N3-02-059SAS No. SDG No . : B07K05 

Date: 01/15/93 

Flame AA ID Number : 

Furna ce AA ID Number: F4 

Wave-
length Back- CF<DL IDL 

Ana .lyte ( nm l ground ( ug/L) ( ug / L) M 

:Aluminum 20 0 :NR 
:Antimony 60 :NR 
:Arseni c 197.2 0 BS 10 3. 7:F 
:Bari um 200 :NR I 

: Ber ylliu m: 5 : NR 
:cadmium 5 : NR I 

:c al cium S0 00 ' : NR 
:ch ro mium l 0 I : Nfi 
:c obalt 50 : NR 
:cop oe r 25 : NF: 
: Iron 100 : NR 
:L ead 3 : NR 
: Magne sium: 5000 :NR 
:M anganese : 15 :NR ' 
: Mer cu r y 0.2 ' : NR 
:Nicke.l Hl I :NR ' ' 
:Potas~ium: 5000 : NR ' 

:selenium 196.00: BS 5 3.3:F 
:s ilver 10 :NR 
:sodium 5000 : NR 
:Thallium 10 : NR 
:vanadium 50 : NR 
:zinc 20 :N R 
:Bismuth 500 :NR 

Comments: 
F4: TH ERMO JARRELL-ASH VIDEO 22 E (~2664] 

FORM X - IN IL M0 2.l 

019 
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10 
INSTRUMENT DETECTION LIMITS (QUARTERLY) 

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

Lab Code: SK INER Case No. N3-02-059SAS No. SDG No. B07K05 

ICP ID Number: Date: 01/15/93 

Flame AA ID Number: F7 

Furnace AA ID Number: 

Wave-
length I Back- CRDL IDL I 

Anahte (nm) ground (ug/L) ( ug/L ) 11 

: Aluminum 200 : NR 
:Antimony 60 :NR 
:Arsenic 10 : NR 
:Barium 200 : NR I 

:Beryllium: 5 : NR I 

:cadmium 5 :N R 
:calcium 5000 :NR 
:chromium I 10 : NFi I 

: Coba lt 50 '.NR 
:copper 25 :NR 
:rron 100 :NR 
:Lead 3 : NR 
: Magnesium : 5000 : NR 
:Manganese : 15 :NR 
:Mercury 0. 2 : NR 
:Nickel 40 :N R 
:Potassium : 5000 : NR 
:selenium 5 :NR 
:silver 10 :NR 
:sodium 5000 :NR 
:Thallium I 10 :NR 
:vanadium 50 :NR 
:zinc 20 :NR 
:Bismuth 223.00: BS 500 500. 0: .A, 

Cornment.s: 
F7: PERKIN-ELMER 30308 

020 

FORM X - IN ILM02.l 
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INSTRUMENT DETECTION LIMITS (QUARTER LY) 

Lab Name: SK INNER a SHERMAN LABS. Co ntra ct: 68-D0 -010 8 

Lab Code: SK INER 

I CP ID Number: 

Case No.: N3-02-059SAS No.: SDG No. 

Date: 01/1 5/9.3 

Flame AA ID Number: M3 

Furnace AA ID Number: 
\, 

Wave-
length Bac k- CRD L IDL 

Anahte ( nm) ground ( ug/L l ( ug/L l M 

:Aluminum 200 :NR ' 
: Antimony 60 : NR 
: Ar senic 10 :NR 
: Barium 200 : NFt' I 

: Ber y 11 i um : 5 ' : NR 
:cadmium 5 :NR 
:cal ciu m 5000 : NR I 

:c hromium 10 :NR ' 
: coba lt 50 : NR 
:cooper 25 : NR 
:I ron 100 : NR 
:L ead 3 :NR ' 

: Ma gnesium: 5000 I :N R 
: Mangan ese: 15 : NR ' 
: Mer cury 253. 70: 0. 2 0 . 1: CV 
:Nickel HI :NR 
' Pot assiu m: 5000 ' :NR 
Selenium 5 :NR ' 

Silver 10 : NR ' 
Sodium 5000 : NR 
Thallium 10 : NR 
Vanadium 50 : NR ' 
Zinc 20 : NR ' 

Bismuth 500 : NR 

Comments: 
M3: LDC ANALYT IC AL #050941 

FORM X - IN 

B07K05 

021 

[L M0 2.1 
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ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68 -00-010 8 

Case No. : N3-02-059SAS No. : SDG No . : B07K05 Lab Code: SKINER 

ICP ID Number: P2 Date: 07/01/92 

Analyte 

:Aluminum 
:Antimony 
:Arsenic 
:Barium 
:Beryllium: 
:cadmium 
:calcium 
:chromium 
:cobalt 
:c opper 
:Iro n 
:1.ead 
:Magnesium: 
:Manganese: 
:Mercury 
:Nicke l 
:Potassium: 
:selenium 
:silver 
:sodi um 
:Thallium 
:vanadium 
:zinc 
:Bi$muth 

Comments: 

I I 
I I 

Wave- I I 
I I 

length I I 
I I 

(n m) I I 
I I 

I I 

308 .20:: 
206. 80:: 

I I 

493.40:: 
313.00: 
226.50: 
317.90: 
267. 70: 
228.60: 
324. 70: 
259. 90: 

I I 
I I 

279.1;rn:: 
257.60:: 

I I 
I I 

231.60:: 
766.40:: 

,)28. 00: : 
588.90:: 

I I 
I I 

292.40:: 
213.80:: 

I I 
I I 

I I 

Al I Ca I Fe I 
I I I 

I I 
I ' 

0.0000000: 0.0000000 : 0.0000000: 
0.0000000: 0.0000000 : 0.0002200: 

I I 
I I 

0.0000300: 0.0000000: 0.0000000: 
0.0000000: 0.0000000 : 0.0000000: 
0.0000000: 0.0000000: 0.0002000: 
0 . 0000000: 0.0000000 : -0.0001800: 
0.0000000: 0.0000000:-0.0000300: 
0.0000000: 0.0000000: 0.00 00000 : 
0.0000000: 0.0000000: 0.0000000: 
0 . 0000000: 0.0000000: 0.0000000: 

I 
I 

0.0000000: 0.0000000: 0.0000000: 
0.0000200: 0 . 0000000 :-0.0000100: 

I I 
I I 

0.0000000: 0.0000000: 0.0000000: 
0.0000000: 0.0000000: 0.0000000: 

I 
I 

0.0000000: 0.0000000 : -0.0003100: 
0.0000000: 0.0000000: 0.0000000: 

I ' I 
I ' I 

0.0000000: 0.0000000:-0.0000300: 
0.0000000: 0.0000000: 0.0001200: 

-------' , _______ _ 
P2: THERMO J ARRELL-A SH ICAP61 (#22982) 

FORM XI (Part 1) - IN 

Mg Cr 

0.0000000 : -0.0006600: 
0.0000000: 0.0130700: 

0 .0000000 : 0 . 0000000: 
0.0000000: 0.0000000 : 
0.0000000: 0.0000000: 
0.0000 70 0: 0.0000000: 
0.0000000: 0.0000000: 
0.0000000: 0.0002500: 
0.0000000:-0.0000600: 
0.0000000: 0.0000000: 

0.0000000: 0.0000000: 
0 . 0000000: 0 .0000000 : 

I 
I 

0.0000000: 0.0000000: 
0 .00000 00: 0.0000000: 

0.0000000: 0.0000000: 
0.0000000 : 0.0000000: 

I I 
I I 

0.0000000:-0.0037800: 
0.0000000: 0.0000000: 

ILM02.1 

023 
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WESTINGHOUSE/HANFORD 

118 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

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

Lab Cod e: SK INER 

ICP ID Number: 

Case No.: N3-02-059SAS No.: 

P2 Date: 

SDG No.: B07K0 S 

07/01/92 

Analyte 

: Aluminum 
: Ant imony 
:Arsenic 
:B arium 
:Beryllium: 
:cadmium 
:calcium 
:chro mium 
:cobalt 
:coooer 
:Iron 
:Lead 
:Magnesium: 
: Manganese: 
: Mer cury 
: Nic kel 
:Potassium: 
:s elenium 
:silver 
:sodium 
:Thalli um 
:va na dium 
:zinc 
:Bismuth 

I I 
I I 

Wave- I I 
I I 

length I I 
I I 

(nm) I I Cu Mn Mo Ni Sn 
I I 

I I 

308.20:: 0.0000000: 0.0009700: 0.0006000: 0.0000000: 0.0000000 : 
206. 80:: 0.0000000 : 0.0000000: 0.0000000 : -0.0017900 : 0.0000000 : 

I I 

493.40 
313.00 
226 .50 
317.90 
267.70 
228.60 
324 . 70 
259.90 , : 

I I 
I I 

0.0000000: 
0.0000000: 
0.0000000 : 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000: 
0.0000000 : 
0.0000000: 
0.0003000: 
0.0002500: 
0.0000000: 
0.0000000: 

-0.0030600: 

0.0000000: 0.0000000: 0 . 0000000 : 
0.0000000 : 0.0000000: 0.0000000 : 
0.0000000:-0.0002300: 0.0000000: 
0.0000000: 0.0000000: 0.0000000 : 
0.0000700: 0.0000000: 0.0000000: 
0.0000000:-0.0001800: 0.0000000 : 
0.0000000: 0.0000000 : 0.0000000 : 
0.0002000: 0.0000000 :-0. 000 0500; 

279 .00 :: 0.0000000:-0.0038500: 0.0002000 : 0.0000000: 0.0000000: 
25 7.60: :-0.0000400: 0.0000000: 0 . 0000000: 0.0000000 : 0.0000000: 

I I 
I I 

231.60:: 
766. 40:: 

I I 
I I 

328 .00 :: 
588.90:: 

I I 
I I 

292 .40:: 
213.80:: 

I I 
I I 

I I 

0.0000000: 0.0000000:-0.0002300: 
0.0000000: lil. 0000000: 0.0000000: 

0.0000000: 0.0001000: 0. 0000000: 
0 . 0000000: 0.0000000: 0.0000000: 

0.0000000:-0.0001100: 0.0000000 : 
0.0018900: 0.0001100: 0.0000000: 

0.0000000 : 0.0000000: 
0.0000000: 0.0000000 : 

0.0000000: 0. 0000000 : 
0.0000000: 0.0000000: 

0.0000000: 0.0000000 : 
0.0039800: 0.0000000: 

---- ____ , , _____ ------ ----- ----- -----
Co mments: 

P2: THERMO JARRELL-ASH ICAP61 (U22982) 

FORM XI (Part 2) - IN ILM0 2.1 

024 



WE STIN GHOU SE/HANF ORD 

11 B 
I CP I NTERELEMENT CORRE CTI ON FA CTORS ( ANNUA LLY) 

Lab Name: SK IN NER & SHERMAN LABS . Contra c t: 68 -D0-0 108 

Lab Code: SK INER Case No . : N3-02-059SA S No . : SIJG No . : B07 K05 

l CP JD Number: P2 Date: 01/01/ 92 

Ana iYt e 

: Al uminu m 
: Ant i mony 
: Ars eni c 
: Bari um 
:Ber yll ium : 
:cadmi um 
: cal c ium 
:c hr omium 
:co ba lt 
: co pper 
:Ir on 
: Lea d 
: Magn esi um : 
: Mang anese: 
:Mer c ur y 
: Nickel 
; Pot assiu m: 
:s elenium 
:si l ver 
:so dium 
:Tha l l i um 
: vana diu m 
:z in c 
:Bismuth 

Co mments: 

I I 
I I 

Wave- I I 

length I I 

( nm) I I Sr Ti V Zn 

----- ----- ------- -------
308. 20 : ; 0 . 0000000 : 0. 0000000 : -0. 032 3900: 0. 0000000 : 
206. 00:: 0.0000000 : 0 . 001s000 : -0 . 0094100 : -0.000 1400 : 

I I 
I I 

&93 . 40 :: 
313.00 :: 
22 6. 50 : : 
:q 7. 90 : : 
267. 70:: 
228.60 :: 
324. 10:: 
259.90 :: 

I I 
I I 

27 9 . 00 :: 
'.2:, 7 . 60: : 

I I 
I I 

23 1. 60 :: 
766 . 40:: 

32 8 . 00;: 
588. 90:: 

I I 
I I 

292.40 :: 
213.80 :: 

I I 
I I 

I I 

0.0000000 : 0.0000000: 0.0000000 : 
0.0000000: 0.0000000 : -0.0014700 : 
0.0000000: 0.0000000: 0.0000000: 
0.0000300: 0.0000000: 0.0000000 : 
0.0000000: 0.0000000: 0.0005100 : 
0 . 0000000: 0.0014400: 0 . 0000000 : 
0.0000000: 0.0000000: 0.0000000 : 
0 . 00000s0 : 0 . 0~HHHl00 : 0.0000000 : 

0.0000000 : -0.0038 300 : 0 .0000000 : 
0 . 011100000: 0. 000011100 : 0.0000000 : 

0.0000000 : 0.0000000 : 0 . 0000000: 
0.0000000 : 0 . 0000000: 0.0000000 : 

0.0000000:-0.0001400: 0 .0000000 : 
0.0000000 : 0.0000000: 0.0000000 : 

0 . 0000000 : 0.000 3400 : 0.0000000 : 
0 . 0000000 : 0.0000000 : 0.0000000 : 

_____ , , ____ _ 

0.000111000 : 
0.0000000 : 
0.0000000 : 
0.0000000: 
0.0000000 : 
0.0000000 : 
0 . 000111000 : 
0.0000000 : 

0 . 0000000 : 
0 . 1110011100 0: 

0.0 0000 00: 
0 . 0000000 : 

0.0000000 : 
0 . 0000000 : 

0.0000000 : 
0.0000000 : 

P2: THERM O JARRELL-ASH ICAP61 (#22982) 

FORM XI (Part 2) - IN ILM0 2. 1 

025 
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1 " • L 

ICP LINEAR RANG ES (Q UARTER LY) 

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

Lab Co de: SKINER 

ICP ID Number: 

Comments: 

Case No.: N3-0 2-059SA S No.: 

P2 Date: 01/15/93 

: rnteg. 
I Time Co nce ntration: ' 

:Analyte : (S ec. ) ( ug/L ) :M 
I I , _ , 

:Al1Jminum s.00: 1000000.0:P I 
I 

:Antim ony s .00 : 25000.0:P I 
I 

:Arsenic :NR: 
:Barium s. 00 : 100000 . 0:P 
: Beryllium : 5 .00 : 25 000.0 : P 
:c admium 5 .00 : 25 000 .0:P 
:c al ci um 5 .00 : 900000 . 0 :P 
:c hromium s .00 : 200000.0 :P 
:cobalt 5.00: 100000.0:P 
:co pper s .00 : 250000.0:P 
: I ,-on 5 .00 : 600000.0:P 
: Lead :NR: 
: Magn P.si um : 5 .00 : 1000000.0 :P ' I 
'. Mangane se: 5. 00 : 100000.0:p I 

I 

: Mer cury :NR : 
:Nickel s .00: 250000.0:P I 

I 

: Potassium: s.00: 1000000.0:P I 
I 

:s elenium :NR: 
:silver s.00: 40000.0:P I 

I 

:s odium s.00: 1000000.0:P I 
I 

:Thallium :NR: 
:vanadium s.00: 50000.0 : P I 

I 

: zinc s.00: 150000.0:P I 
I 

: Bismuth :NR: 

P2: THERMO JARRELL-ASH ICAP 61 ( ~22982) 

FORM XII - IN 

SDG No. : 80 7K05 

Il.M0 '2.l 

026 



WESTINGHOUSE/HANFORD 

13 
P R E P AR.A TI O N L O G 

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

Lab Code: SK INER Case No. N3-02-059SAS No. : SDG No . Fl07K05 

Method: A 

EPA Preparation Weight Volume 
Sample No. Date (gram) ( fll L.) 

807K0~, 02/18/9 3 : 1. 04: 200 : 
B07K0.5O 02/18/93: 1. 10 : 2 00: 
B07K05 S 02/18/93: 1. 02: 200 : 
LCSS 02 /18/93: 1. 00 : 200 : 
PBS 02/18/93: 1.00: 2 00 : 

I I 

I - ·-------' 

- -------·--- ' --------

I I 

·-------·---· ' ·----··----' 

--------·- ---
I I __________ , ----------' 

027 

FORM XIII - IN ILM02. l 
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WESTINGHOUSE/HANFORD 

13 
' PREPARATI ON LOG 

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

Lab Code: SKINER Case No.: N3-0 2-059SAS No. SDG No. 

Method: CA 

' 

I 

' 

EPA 
Sample No. 

807K05 
807K050 
B07K05S 
LCSS 
PBS 

I ' 

Preparation Weight Volume 
Date (gram) (ml) 

02/16/93: 1. 01 : 50: 
02/16/9 3 : 1. 05 ! s0: 
02/16/9 3 : 1. 07: s0: 
02/1 6/9 ~,: 1.00: s0: 
02/16 / 9:$ : 1. 00: s0: 

----------' ------··----·-
I _________ 1 ---

---·--·-----' -------

' ' ---~' --------' 
' ·----' 

________ ,_ 1 ___________ , -

' --- ·-------' ------
' ----------' -------

I I _, _____ , 
' ----------' ------' 

FORM XIII - IN 

I 
I 

807K05 

028 

ILM02. 1 
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13 
PREPARATION LOG 

Lab Name: SKINNER & SH ERMAN LABS. Co ntra ct : 68-0 0-010 8 

Lab Code: SK INER Case No. N3-02 - 059SAS No. SD G No. 

Method: CV 

EPA Preparation t.leight Volume 
Sample No . Date (gram) (mll 

-------
B07K05 02/1 9 /93: 0.20: 1':'10: 

807K05D 02/19/93: 0 .21: 100: 
B07K05S 02/19/93: 0 . 21 : 100 : 
LC SS 02/19/9 3: 0.20: 100 : 
PBS 02/19/93: 0.20 : 100 : 

I I ----------' _______ , 
--------- -----·-----

-----------
-· -------- -

----------

----------

-----------

FORM XIII - IN 

807K05 

029 

IL M0 2 . 1 
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13 
PREPARATION LOG 

Lab Name: SKI NNER a SHERMAN LABS. Contract: 68-D0 -010 8 

Lab Code: SK INER Case No .: N3-02-059SAS No.: 

Method: F 

EPA 
Sample No. 

807K05 
B07K05D 
807K05S 
LCSS 
PBS 

-----·--·-

Preoaration 
Date 

02/18 /93: 
02/18/9 3: 
02/18/93: 
02 /1 8/93: 
02/1 8/93: 

I 

·' 

Weight 
(gram) 

l. 00: 
1.01: 
1. 01 : 
1. 00 : 
1. 00: 

-----------

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

SDG No. 

Volume 
( mL) 

200 : 
200: 
200: 
200: 
200: 

___ 1 --------

I I 

------- ------ I -----· ·---• 

FORM XIII - IN 

B07K05 

030 

l LM0 1. . 1 
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13 
PREPARATION LOG 

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

Lab Code: SK INER Case No. : N3-02-059SA S No . : SDG No. 

Method: P 

EPA Preparation Wei9ht Volume 
Sample No. Date (gram) (ml) 

B07K05 02/18/93: 1 . 0 &. : 200: 
B07K05D 02/18/93: 1. 10: 2 00: 
B07K05S 02/18/93 : 1. 02: 200: 
LCSS 02/18/9 3: 1. 00 : 20 0 : 
PBS 02/18/93 : 1.00: 200: 

---------- ---------
' 

__ 1 --·---- ----· 
I 

' , ______ _ 

FORM XIII - IN 

B07K05 

031 
lLM02.l 
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14 
ANALYSIS RUN LOG 

Lab Name: SKIN NER & SHERM AN LABS. Contract 68 -D0-010 8 

Lab Code: SK INER Case No. N3-02-059SA S No. SD G No. B07K05 

Instrument 1D Number : P2 Method : P 

Start date: 02/22/93 End date: 02/22/93 

I 

EP A 
Sample 

No . 
, __ _ 
:s0 
:s 
:s 
:s 
: I CV 
: ICB 
: 1 CSA 
: J.CSAEI 
: CRI 
:ccv . 
: CCB 
:PBS 
:Less 
: zzzzn 
:s07K05 
: 60 7K0:,D 
: o07K05S 
: 60 7K'15L 
:B07K'15A 
: ZZZZZ L 
:ccv 
:ccs 
zzzzzz 
zzznz 
zzzzzz 
zzzzzz 
zzzzzz 
zzzzzz 

I zzzzzz 
: ?ZZZZZ 
: zzzzzz 
: zz zzzz 

Analytes 
' '-------------------------------------- --' D/F :Ti me: \ R A:s:A:B:6:c:c :c:c:c:F: P:M:M:H:N:K:s:A:N:r:v: z:c:6: 
L:B:s:A:E:o:A:R:o:u:E:B:G:N:G:r: :E:G: A:L: :N:N:1: 

I I I I I I I I I I I I I I I I I I I I I I I _ , _,_,_,_,_,_,_ , _,_ , _ , _ , _,_,_,_,_, _,~ , . , _ , _ ,_, _ , _ , 
1.00:1,03: ______ x:x:_:x:x:x:x:x:x:x:x:_:x:x:_:x:x:_:x:x:_:x:x:_:_ 
1.00:140s: ______ x:_:_:_:_:_:x:_:_,_:x:_:x:_:_:_:x:_: _:x:_:_:_:_:_: 
1.00:1408: ______ ~: x:_:x:x:x:_:x:x: x:_: _:_:x:_:x:~: _:_:_:_:x:x:_: 
1.00:1,10: _______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:::_:_:x:_:_:_:~:_•_ 
1.00:1,13: ______ x:x:_:x:x:x:x:x:x:x:x:_:x:x:_:x:x:_:x:x:_:x:x:_: 
1. 00: 1416: ______ X: X: _: X: X: X: X: X: X: X: X: __ : X: X: _: X: X: _: X: X: _: X: X: _, _ 
1. 00: 1419: ______ X: X: _ : X: X: X: X: X: X: X: X: _' X: X: _: X: X: _: X: X: _: X: X: 
1.00:1,22: _____ x:x:_:x:x:x:x:x:x:x:x:_·x:x:_:x:x: :x:x: :x:x 
1.00:1,2s: ----- _:x 
1.00:1,27: _____ :x:x 

: X: X: _: X: X: X: 
:x:x:x:x:x:x:x:x: 

_:x:x:x:x:x:x:x:x 
:x:x:x:x:x:x:x:x 
:x:x:x:x:x:x:x:x 

_ : X: 
:x:x: 

: X: 
:x:x: 

: X: 
:x:x: 

: X : X ' 
: X: X: 

- -
_, _ 

1. 00:1,30: _____ :x:x : X: X : _: X: X: 
: X: X : _ : X : X: 
: X: X: : X: X: 

:x:x: 
: X: X: 

: X: X: __ 
:x:x: 1.00:1433: ____ :x:x 

1.00:1436: _____ :x:x :x:x: :x:x: 
1.00:1439: ____ : _,_,_, __ , _ , _ - _,_,_ - - - -
1. 00: 1441 : _____ : X: X: :x:x:x:x:x:x:x:x:_:x:x: 

:x:x:x:x:x:x:x:x: :x:x: 
: X: X: 
: X: X: 
: X: -
: X: X: 

: X: X: 
:x:x: 

: X: X: 
: X: X: 1. 00 :1,,,: _____ :x:x: 

1. 00:1,,1 : _____ : _:x: : X : X: '/. : __ : X : X : X: 
:x:x:x:x:x:x:x:x 

- X: 
:x:x: 

: X: _: _ : X : X: __ _ 
s.00:1,s0: _____ :x:x: : X: X: _: X: X: _: _ 
1.00:1, ss: _____ : _:x : 
1.00:1506 
1. 00:1509 
1.00 1512 
1.00 1515 
1.00 1518 
1. 00 1521. 
1.00 1528: 
1.00 1531' 
5.00 1534 
1.00 15 37 
1.00:1541 
1.00:1544 
1.00:1ss2 

I I 
,_,_,_,_,_,_,_,_,_,_ - - -·- - - - -

______ :x:x:_:x:x:x:x:x:x:x:x:_:x:x:_:x:x:_:x:x: 
______ :x:x: :x:x:x:x:x:x:x:x:_:x:x:_:x:x: :x:x: 

-·-· -·-·-: X: X: _: _ 
: X: X: __ : _ 

I I I I I I I I I I I I I I I I I I I I I I I I I 
______ 1_1_1_1_1_1_1_1_1_1_1_1_1_1_,_,_1_1_1_1_1_1_1 ___ 1 

I I I I I I I I I I I I I 1 I I I I I I I I I I I I 
______ 1 _1_ 1 _1_1_1_,_,_1_1_1 _1_1_ 1 _1_ 1 _1_1_1_1_1_ 1 _ 1 _1_ 1 _ 1 

I I I 1 I I I I I I I 1 I I I I I I I I I I I I I I ______ ,_1_1_1_1_1_1_1_,_,_,_1_1_1_1_1_1_1_1_1_1_,_,_,_,_, 
I I I I I I I I I 1 I I I I I I I I I I I I I I I t ______ , _,_,_,_ , _ ,_, _,_, _,_ ,_, _ , _,_ ,_, _,_,_,_,_,_,_, _ ,_,_, 
l I I I I I I I I I I I I I I I I I I I I I I I I I ______ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 
I I I I I I I I I I I I I I I I I I I I I I I I I I ______ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 
I I I I I I I I I I I I I I I I I I I I I t I I I J _____ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_ , _, 
I I I I I I I I I I I I I I I I 1 I I I I I I I I I _____ ,_,_,_,_,_,_,_,_, _,_ ,_, _, _,_,_,_,_,_,_,_,_,_,_,_,_ 
I I I I I I I I I I I I I I I I I I I I I ______ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_ - - - -

1 I I I I I I I I I I I I I 1 I I I I I I I I 1 _,_,_,_, __ ,_,_, _ ,_, _,_ , _ ,_, __ , _ ,_, _,_, _,_ , _ , _ 
I I I I 

______ c -·~------ --- ,_,_,_,_, __ , - -- - · - - · - --- --· - -_, - · --

FORM XIV IN ILM02.1 

I' 

I, 

(\\~' 
l ~ 
\ 

04.4 
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WESTINGHOU SE/HANFORD 

14 
ANALYSI S RUN LOG 

Lab Name: SK INNER 6 SHERMAN LABS . Contract: 68-D0-0108 

Lab Cod e: SKINER Case No . N:~-02-059SAS No. SDG No. 807K05 

Instrument ID Number: P2 Method: P 

Start date: 02/22/9 3 End date: 02/22/93 

EPA 
Sample 

No. 

:ccv 
:ccB 
:IcsA 
:rcs AB 
:cR I 
:ccv 
:ccs 

Analytes 

D/F :Time: :t R :A:s:A:s:s:c:c:c:c:c:F:P:M:M:H:N:K:s:A:N:1:v:z: c :B: 
:L:e:s:A:E:D:A:R:o:u:E:B:G:N:s :r: :E:G:A:L' :N:N:1: 

1.00 1555: 
1.00 1558 : 
1.00 1607 : 
1.00 1610: 
1.00 1613: 
1.00 1616: 
1.00:1619: 

_ , _ - · - · - ' - - -_____ :x:x:_:x:x :x:x:x:x:x:x:_:x:x:_:x:x: 
_____ :x:x:_:x:x:x:x:x:x:x:x:_:x:x:_:x:x: 
_____ :x:x:_:x:x :x:x :x:x:x:x:_:x:x:_:x:x: 
_____ :x:x:_:x:x:x:x:x:x:x:x:_:x:x:_:x:x: 
_____ : __ : X: __ . __ : X: X: _: X: X: X: _: _: _: X: __ : X: 

-----:x:x:_:x:x:x:x:x:x:x:x:_:x:x:_:x:x: 
______ :x :x :_:x:x:x:x:x :x:x:x:_:x:x:_:x:x: 

_,_,_, __ ,_,_ - - - - - _1_1 

I I • 

:x:x: 
'x:x: 
:x:x: 
:x:x: 
: X I 
: X: X; 
:x: x: 

I -

-· -
·x:x: - :x:x: - :x:x: - - -:x:x : I 

- - · ' -:x:x: - ·-
: X: X: - · 
: X: X: I - ··- --

I 
I ; -- ••· - - -

______ ___ I _1 _I _1 ____ . _ . _ __ - · · _, . ___ _ __ _ _ _ ___ _ 
- -- _ _ I_·-·-• 

- - - _ , _, __ , _ , _,_ - _,_ , _ - _ 1 -- __ , - _ : -

----- ---
I 

---·-----
- _, __ ,_,_,_,_,_, _,_ , _ ,_ , _ _ , _ -

_,_,_ , _, _,_,_, _,_,_,_,_,_, _,_ , _ - _ , _ , _ ,_ 
I I I I I I I I I I I I I I _ , _ , _ ,_,_ , _ ,_,_,_, _,_,_, _ , _, _ - - - - - -

I I t I I I I 1 1 I I I I I I I I I I I 

-· -

-
______ I __ 1 -----•· _ I _ 1 _I _I _ 1 _I _I __ I _I _I _ I _I _ 1 _ _ c _ I _ 1 _I __ I __ 1 _ _ _ . _ _ 

I I I I I I I I I I I I I I I I I I I 1 1 I 
-----' ________ , ___ , _ _______ , __ , - -· _ 1 __ 1 - -· __ 1 _ 1 _ 1 _1 __ 1 --· _ , -·- · -· --· __ 1 _1 _ 1 __ , - - -· -

I I 1 f I I I I I I I I I 1 I I I I I I 
_______ I ______ I ___ I _____ _ l _ _ I _ _ I ___ 4 . _ I-• __ I _I _ I ·- · ' __ I __ I _I _ I _t _ 

I 

------- ------- ---·· - -· - _,_,_ - - _,_,_ - - - - -· ' -· ·-· 
----•· _ _______ 1 _I _ _ 1 --· _I __ I _I _ I _I _ 1 _ .I _ . I _ t _ 1 _1 __ 

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

-
_I ·-

________ I _I __ I _ I_ - · _I _I _I _1 .. _I _ t ·•- _I _ _ , I _I _I __ I __ I _ I __ 

I I I 1 I I I I I I I I 1 1 I I I I I I I ______ ,_,_,_,_,_,_, _,_,_,_,_, _ , _ , _,_ , _ ,_,_,_,_,_,_, 
1 I I I I I I I I I I I I I I I I I I I I I ______ , ___ , _____ ,_,_,_,_,_,_, _ , _,_,_ , _,_,_,_ , _,_,_,_,_ , _,_,_ 

I I I I I I I I I I I I I 1 I I t I I I I I I I 

- -

, ______ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, __ ,_,_,_,_,_,_ 
I I I I I I I I I I I I I I I I I I 1 I I I I I I I I 

______ I ___ , _____ 1 _, _I _I _ I _I _I _1 _t _I _1 _I _1 _I __ I _I _ _ I __ 1 _ 1 _ 1 _I _ 1 _I _I _I 

I I I I I I I I I I I I I I I I I I I 1 I I I I I I I I _______ , ___ , _____ , _,_,_,_,_,_,_, _,_,_,_,_,_,_,_ , _ ,_,_,_ , _,_ , _,_,_,_, 
I I I I I I t I I I I I I I I I I I I I I I I I _,_,_,_ , _,_,_,_,_,_,_,_,_,_,_,_,_,_ , _,_, _,_,_ , _,_, 

I I I I I I I I I I I I I I I I I I I I I I I I __ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, _, _,_,_ 
I I I I I I I I I I I I I I I I I I I _,_,_,_,_ , _,_,_,_,_,_,_,_, __ ,_, __ , _,_,_,_ 
I I l I I I I I I I I I I I I I 1 I I I I _,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_ , _ ,_, _,_,_,_, __ _ 

I I I I I I I t I I I I I I I I I I I t I 
__ 1_1_1_1_1_1_1_1_1_,_._,_,_,_1_1_1_1_1_1_1_1_._ 

I I I I I I I I 1 I I I I I I I I I I I I I I ______ ,_,_,_,_, __ ,_,_,_,_,_,_,_,_,_,_,_,_,_ , _ ,_,_, _ , _ ,_, 
I I I I I I I I I I I I 1 I I I I I I I I I I I _ , _,_, _,_,_,_,_,_,_,_,_,_,_,_,_,_, __ ,_, _ , _ , _ , _ , _ , _ 

- -·- -· -~ 
-·- - - ·- - -·- - · - - _,_ 

FORM XIV - IN ILM0 2 .1 
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q6n·3ug? ~5r 1 ~--~. f~L.6~J 

HANFO FffJ PJOh' 

Run id: P2 9305303 
l 'HERMO JA RRELL - ASH ICAP61 
Anal y t ica l method: P 
El e me-nt : Multi - Element 

C L_ P 

(#22982) 

ME l AL S .3. 03a 

1:\c qui1~ed: 
Crunche·cl : 
r in1 1.;; : 
F'roce.s.s :i ng 

/J! Sb ,64 f3e Crl Co. Ct G ~ F<-

~ld1:1n IJ,·Pr:paJa\t.:,r~ e>, ~ent ID F'o2. 

1 
2 

::::i:,mP le 

CICVl 
(:: TDE 

3 INTAA 
G INTABB 
5 ~XC RDL 2 930 1 
6 HALF S TD 
7 ~ TD B 
8 PB 
9 Cl.CSPS 

11,~ " /'. 

11 5302132-01 
1 2 $~02132- 01 
13 S 30~1 3 ~ -01 
14 S 30213? -0l 
15 530)1 3 ~ - 01 
1 6 X 
17 HALF S TD 
18 S 1D8 
lq 
·:;: o 
·.:1. 1 
....... .. ') 

<"~ . .: • 

--~ ·.~ 

·;! ,~. 
'? .':, 

'2E-. 
·27 

X 
,, ,, 
•i ,, 
X 
;<_ 
,, 
/ .. 

>< 
X 

28 X 
29 HALF S TO 
3 0 S TDB 
3 1 INTAA 
32 INTABB 
33 2X CRDL 29301 
3~ HAL.FSTD 
35 STDB 
36 S TDB 
3 7 ST 0 3 
38 S TDl 
3 g S TD2 

ICV 
lCB 
ICSA121 
1CSAB0 
CF?l0 
CC\/ 
cce. 
PBS 
LCSS 
X 
..:.· , , 

'.:', 2 
DS 
I SD 
f.)~:3 

>< 
CCV 
cce, 
X 
V 
,\ 

;< 
" h 

X 
X 
X 

X 
X 
X 
CCV 
CCB 
res,~ 1 
ICSABl 
CRil 
CC V 
cce. 
WSQJ 
1,J$1 
w~3·2 
l,J ':;;.3 

Meth Bc'Jtch 

p 
p 
F-' 
F' 
p 

F' 
f.> 
p 2621 
r:.;, 26'.?.1. 
F' 
j:,' 2. 6 '2 1 
r=,· '2621 
p 26'21 
F' 26:~ l 
i~:- ·,?F:i';"?l 

F' 
p 
p 

F' 
p 
p 

F' 
p 
,., 
f·' 

F 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
F-' 
F' 
f' 

Clc:1te 

ICV 
ICB 
ICSA 
IC S AB 

0 1 /1~/0 3 CP I 
CCV 
CCB 

02 /18/03 PBS 
02/18/93 LCSS 

zzzzzz 
07/18/93 B07K05 
02/18/93 B07K05D 
0 2/18/93 B07K05S 

807K05L 
B07K05A 
zzzzzz 
CC V 
CCB 
7 -, .. ,7-:,,-) 
,_ t.. ,_ , ... '- , ... 

?ZZZZ.Z 
z2~~~~ -zzz 
ZZ? Z?'.Z 
;.: ·;.~z~?Z2 
2ZZZZ2 
zzzzzz 
zzzzzz 
zzzzzz 
zzzzzz 
CC V 
CCB 
ICSA 
ICSAB 

01/15/0 3 CRT 
CC V 
CCB 
S0 
,:,.; 
r..:· 
··~' 
,:.:-... 

0 ·2/:? 2 /9 .."', L,y JOI\! 
02/27 /9?, t: ,·,: L.Yr,I 
J 

, ,r, 7 
' ,:.,:. ,, 

p1~otocol : /,/90 

Date 

0 2 /22/ 9 3 
02/ 22 /Q 3 

T i. i!Hc 

1,t ·: 1. /, 
1(,. : 1 6 

(21 -;?. / ·22 / '-:) ?) l ;'~ ·- 1 ,·;i 
J7.J 2 /:?'2 /Q / , 1 /, : 'J? 
f?j ·.?. / -~:- -;~ / () .. :, 1 l.t : '? 1::, 

eJ '.:? / '2 2 / f.":.J .. :-. 1 l, : -~? -., 

r;.12 / 2 2 I •·i -:, u .. ;:::;t?i 
f.7)2 /':-:'2 / q,·~. 1 !., : ,~. : ·. 

02/22/q/, j ,, ·. :!:,6 
i;-1 ·2 I ·2-:.: / r.:; :;-, l /1 :. :~,Cl 

ft12/ ·? '? /9 .:-, 'J. /2 : ,: l 
0 '2 l~:2 /•:) /, 7 l ·. ,'.,. ~, 

1f) 2 / '.~· ·~, / c; .\ ·1 ,-.,, ~ :~ ·,-: 

fjj 2 / 2 ·.~ / •:1 0:, l .:,. : ';, 0 
r;'J'2 / ·~: ? / 9. :\ I ,; : •;; ':, 
~~ :-.: / :;·: · .. ? / ( ! -~ l ·1 ~~\ : l-~ i. , 

!:J •.? / •;.-• •;-;- / I') ·_.:I •1 \':J : G:1 '••~ 

C_1r;,:· / ·; .: '.:.:' / '-:<~. 1 !:1 . :t ·:: 
(11 ·/ / -~~- ·2 / ,:) ._\ -~ ;~·, : l ~:., 

02/~2 / ~~ 
02/ ~J 0\ 

0~/~~ 0: 
12, ·;.~ / '2 :~1 

/ ,:";; - ;_, 

,~·;: / ')~ .. _/ '·).,°;,. 

0 2 /22/93 
02/ 22/ 9 3 
02/ 22/g3 

1 ·.:, :. 1 :~·. 
,:) ~ •· 'l 

i .'.·;·1 .~ •✓.-::·, 

l ':, : .}, J. 
1 '.:; ~ .'"3. ,~ 
l. ~' : ::,,, / 
1 ~, :. t. :l 
l f J: ,i,~ 

0 2 /2 '.~ / ()?, 1 !:7, ~ E;,::.~ 
0 ·2 / ··2 2 / CJ .?:, 1. .:, : ~-)ti 
021 ·22 / 9-~. .1 ':, :; !;, .'?, 

02/ -;: 2/·~1::-, 16: (1 7 

02 /'2 '2 /9?, 1.6: :l ~:'.J 

0?/':?2 / 9 ,:-, 16:1 2, 
17.J 2 / ·2?. / ,:~ :!, :L (. : 1 6 
02/22/ q ,·:c. ·,.6: 1.q 
02 / ':.:"2 / ,.:)/ . 11.. : 0 /, 
02/'2 2 / ·~i.·,, l C. : (1':i 
02 I 2 ✓.:· / , ·, /. 14 ; 1;:, ::;. 
G:12 / -;:--·,:.:.: / 9 .<. 'J. .:, : l(d 
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Standardization Rot. Mon 02-2 2-93 0 2 : (J 6 : ?,2 PM oage 1 

Method: CLP01AP2 Standard: STDB 

Elem Al.3082 Sb2068 As19?,6 Ba4934 Be.3130 Cd2 2 65 Ca3179 
Avge . 00967 .nno67 -.On?60 -.00007 . 0004 7 .0IJ000 .05032 
S Dev .002nn .011208 . on ·1 411 . 0002?, . ono :?.3 .00020 .00149 
%RSD 20. 72t... 312 . 25 53.846 34.6. t...1 4.9.48 7 .00000 2.9539 

~1 .01040 .00300 - . 00?,20 -.00020 .00060 .00020 .05115 
#2 .01120 -.00100 -.00100 .00020 .00060 -.00020 .051 2 1 
#3 .00740 .00000 -.00360 -.00020 . 00020 .00000 .04861 

Elem Cr2677 Co2286 Cu3247 Fe2599 Pb2203 Mg2790 Mn2576 
Avge .00007 -.00027 .CJ0087 .00627 .00160 . 00187 .00107 
5Dev .00058 .00012 .00012 .00094. .00000 .00083 .00012 
%RSD 866.03 43.301 l .3 .. 3 7..3 15.082 .00000 44 .607 10.825 

#1 .00040 - . 00040 . 00100 .00660 .001 6 0 .002 80 .00100 
#2 .00040 -.00020 . 00080 .00700 .00160 .00120 .001 2 0 
#3 -.00060 -.00020 .nooso .00520 .00160 .00160 .00100 

Elem Ni2316 K _76f--..4 Ag.3?P.() Nc158R9 V _29? 4 7. n?.1 .<,F. 
Av9e -.00000 - . 0039 .... . 03453 . Of--..f--..3 .-.. . nno1 .-., . onn6o 
s nev . 0005.<, .0014(1 . nn:~.-.,R . 0014 7 . nnn.-..1 . nnn211 
%R S () .3636e6 35 . 7:14 q _ :;;,, non ?. .. 2 ?.2 4 ??CJ. J .. ,, .<, 3 p ?').7:, .?, 

#1 .0002 n - . 00.3 8 17 . n .37417 . 1765k0 . OOO? fJ .onn.40 
# '?. .00040 -.00?.6 (l _ n .-..!'-> 417 .06800 . Clllll41J . 0 0ClcTI 
# ·, ·-· -.00060 - . 005417 _ n .-..n F; n . 06S 2 0 - .. nnrr.? O .. IJIJ0617 

Q4? 



Standardization Rot. Mon 02-22-93 02:08:53 PM page 1 

Method: CLP01AP2 Standard: STD3 

Elem Al302,2 Ca3179 Fe259q Mg2790 K 7664 Na5889 -
Avge 8.8262 21. .524 10.889 4. l l .7,!"i .95253 4. 070?, 
SDev .0258 . IJ86 .047 .n123 .00392 .0166 
%RSD .29250 . 4.000'2 . 4 .3418 ? 997.3 .4116.3 .40692 

#1 8.8461") 21. t..A8 10. P.,7."<, 4.. 1 ClA4 .95620 4.Cl~60 
#2 P.. 8.7,5f;, ?.1. 6'?.3 10. 9t..2 4.. J 271'> . 95300 4..0720 
#3 P.. 7q7r:i 2l .4P.1 10.851 4. 104.A . 9484.n 4.Cl530 

L 



Standardizatinn RPt . Mon 0?-22-g ,3 0 2 :11 : 2 g PM page 1 

Method: CLP01AP2 S t:and:=.ir-d: S Tn1 

Elem Sb2068 As lg,36 13a4 g _-,,4. Be3 l .--,, n C:: d 2?A ."', C::r2677 Co2286 
Avge 1.1653 1 . 14?. 1 1.647."', .7394.0 1. 886 7 .97747 .92527 
SDev .0088 . f)(N'.2 . 0047 . 00.'350 . 01~0 .00540 .00469 

%RSD .75213 . 8(165."', . 2 8586 .4.7393 . 7928 6 .55257 .50708 

#1 1.1628 t. 1444 1. 64 76 .73960 1.8852 .97760 .92420 

#2 1.1580 1.1320 1.64.24. .73580 1.8726 .97200 .92120 

#.'3 1. 1750 1.1500 1.6518 .74.280 1.9024 .98280 .9304.0 

Elem Cu324.7 Pb2203 Mn2576 Ni2316 V _2924. Zn2138 

Avge .87087 .84667 2.0554. 1.1850 .99607 .96433 

SDev . 00271 .00530 . 0110 .0050 .00401 .00630 

%RSD . . '31180 .62602 . 53.'305 .41991 . 40225 .65333 

#1 .8694.0 .84. 24.0 2 .0522 1.1840 . 99580 . 96040 

#2 .86920 .84500 2. 04.64 1.1806 _gg220 . 96 100 

#3 .874.00 . 85260 2 .0676 1.1904 l.0002 . 97160 

... 

0.49 



9613492 .. 6555 

Standardization Rot. Mon 02-22-93 02:13:3j PM Page 1 

Method: CLP01AP2 Standard: STD2 

Elem Ag.32 8 0 
Avge 2.5051 
SDev .004. 2 
%RS() . 16924 

#1 2.50q6 
#2 2.5012 
#3 2.504.4. 

... 

050 



Analysis Report Mon 02-22~93 0 2 :1 6 : ? R PM 

Method: CLP01AP2 Sample Name: CTCV1;TCV 
Run Time: 02/22/Q3 14:13 : 4 3 
Comment: ICV#l 
Mode: CONC Corr. Fact o r: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

Errors 
Val1Je, 
R;=inge 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
Value 
Range 

Al3082 / Sb2068 
ppm / ppm 
1.9753 / .56803 

.0150 I .01238 
.75904 2.1794 

1.9776 
1.9593 
1.9890 

QC Pass 
?.0000 
10.000 

~~!677 I 
. 10035 
. 0021 .) 
? . 1202, 

. OQQ67 

. 098-6[, 

. 10274 

QC Pass 
. 1 0000 
10.000 

Ni.2.31A 

ppm / 
.38172 
.00212 
. 556.36 

.37975 

.. :,8143 

.38397 

QC Pas.s 
.40000 
10.000 

. 5608Cjl 

.58233 

.56088 

QC Pass 
.6oono 
l.O.OOCl 

Co2286 
ppm 
. 477g7 
. on.3gn 
• P. 1 50.?, 

. 4 7 t,.7 ? 

.476P.q 

. 4 A2?..CJ 

QC Pa s s 
. 501J[ll-:-1 
1 n . r11~1n 

K_7 664 
ppm 
48.944 

.133 
.27216 

49 . 0lfJ 
48 . 791 
4Q.031 

QC Pa.s .c. 
SO.ODO 
10.000 

As 19.7,6 
ppm 
.10338 
.n17og 
16.5.32 

. l]Cjl026 

Q. 12271 
.n9717 

C,1C Pass 
. 10000 
10.000 

Cu3247 
ppm 
. 2 .3Cl51 
. nno66 
.. ·;,;?, 76.7., 

. -;,· ."".. nP.g 
. 2 .7,0P.9 
. ?"?975 

r:ic P.:=ts .s 
. 20::,noo 
1 ,-, nnn 

Ag.~? P.["I 

ppm 

.. r)9RA8 

.00067 

. 68.304 

.09921 

. 09792 

.IJ988Q 

QC Pass 
. 1 nnoo 
10.non 

Ba4Q.34 
ppm 
1. 84 78 

.0033 . 
.18091 

1.8480 
1.8443 
1.8510 

QC Pass 
2.0000 
10.000 

Fe2599 
ppm 
.98858 
. nn22 2 
. 22411 

.98650 

.98834 
. 99Cl91. 

QC: Pass 
l.lJOOO 
10 . noo 

Na.5AR9 
ppm 
48. 92.7, 

. 085 
.17359 

48.924 
48. 8.7,7 
49.007 

QC Pasc; 
50.000 
10.000 ... 

Op.;-rr3t,:i r: .:T S T 

Be.31 .30/ 
ppm 
.04709 
.00015 
.32932 

. 046g 1 

.04717 

.0471 .s:>. 

QC Pass 
.05000 
10.000 

Pb2203 
ppm 
. 04E,Ci9 
. • n6 .") 1. 
14 . 4.7.,1 

. n4r~ ?4 
(J . n :',7 A1 

_n494·;, 

QC PF.IS S 
. o.c,r:mo 
, n. 0110 

V_2 9 2 t,. 
pprn 

. 4A776. 

. 0036?, 

.74369 

.48874 

. 48 .372 

.4Q076 

Qr. Pass 
.snnno 
1n.nnn 

Cd226 .5 
ppm 
. 0485.3 
.00081 
1. 668.3 

.04871 

.04765 
_04g24 

QC Pass 
.C15000 
10.000 

Mg27g0 
ppm 
4Q . 4. 2 :l 

.206 
. 417n1 

4 9 . '? 6. 7 

4 Y . 3r-,7 
4g _:-'-, !._ q 

QC Pa se. 
"'>fJ no,-, 
l C1 . CIO fJ 

Z n 2 :J .-.. .c; 
p pm 
. 1 Q7 0 7 

.oo::n1 
1 . 5757 

.19396 

.1Q707 

.20017 

GlC Pass 
. 2 fJ0Cl0 
,n . rioo 

page l 

Ca3179 
ppm 
48.662 

.254 
.52130 

48.466 
48.571 
48.948 

QC Pass 
50.000 
10.000 

Mn2576 
ppm 
.14.342 
.00000 
.0002 1 

. 1 4 .34 "7-
• .I 4 .?, 4 2 
. 1 4 ?:. 4 ·;;: 

QC Pas s 
. 1 5000 
1. CI . 001-:, 



96!3~92.6557 

Analysis Report Mon 0 2 - 2 2-93 02:19:17 PM 

Method: CLP01AP2 Sample Name: STDB;ICB 
Run Time : 02/22/93 14:16:34 
Comment: TCB# 1 
Mode: CONC Corr . Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

Et-ror s 
High 
Low 

EJem 
Unit:s 
Avge 
'30ev 
%RSD 

Errors 
High 
Low 

F. J.em 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Al."~082 
ppm 
. 01586 
. 0234.8 
14.8.08 

-.0094.4. 
. n."3696 
.02005 

LC Pass 
. 20000 
- .20000 

Cr26 77 
ppm 

.00273 

.001.77 
6 4.. CJ ?.2 

. 00 .3 7 5 

.00068 

. 00.37 5 

I.C Pas s 
.01.000 
- . 111000 

Ni •2 .~.1 6 
ppm 
. 00-309 
.. 00351 
113. 5 .5 

.004.22 
-.00084. 
.00591 

LC Pas.s 
.o4ono 
-.04000 

Sb2068 
ppm 
.00140 
.01126 
803.25 

. 0134.2 
-.00032 
-.00890 

LC Pass 
.06000 
-.06000 

Co2286 
ppm 
.00252 
. 00216 
8 5.727 

.00252 

.00036 

.004.68 

LC Pass 
. 05000 
-.05000 

K_7664 
ppm 

. '104.55 

.01597 
15.275 

.09061 

.10107 

.12198 

LC Pass 
5.0000 
-5.0000 

As1936 
ppm 
. 00:~72 
.00918 
24.6.60 

-.00609 
.01211 
.00515 

l_C P;;c:..s 

.014.60 
-.014.60 

Cu324.7 
ppm 
.00728, 
.00239 
.32. 872 

.00651 

. 00536 

.00996 

LC Pass 
. O?.S("ffJ 

- . 02sor:1 

Ag?, ? 80 
ppm 

.nn1nA 

.00237 
220.02 

.00375 
-.00078 
.000?7 

I_C Pc1ss 
.01000 
- . nH.HJn 

f3a4.9.34 
oorn 
. on202. 
. oon61 
3(1.04.1 

. 0026,"3 

. 0014.2 

. 0(1 7 0 2 

I C Pa.sc. 
. 2 1Jnc10 
-. 2 nnnn 

ppm 

- . or:1 2 6q 
.(10110 

4.(l . 9.3 4. 

-.00159 
-.fJ037 CJ 
- . IJ0 2 (:,Ci 

LC Pass 
. 1 on.on 
- . 1 or:1no 

Nn588 g 
ppm 
.035RD 
.Ol?.4.9 
,34. 884. 

. 03~,80 

. 02.3 .'31 

.04.82 9 

l.C Pas.s 
5 . 0000 
-S.0()00 

Operator: JST 

Be3l30 
ppm 
-.00000 

.00Cl16 
16264. . 

-.00009 
-.00009 
.0(1018 

L C Pass 
. 00500 
-.00.500 

Pb2203 
ppm 
- _QQllC) 

.Oll73C) 
6 1Y.56 

-.iJIJ354. 
-.0071.3 
. 0071]9 

l. C Pass 
. 01620 
- . OH,20 

V _2C)24. 
ppm 
-.00066 

.110175 
264. C)1. 

.00035 
- . 00267 
. fJ00.35 

u:: Pa .ss 
. 05000 

,.. -.05000 

Cd2265 
ppm 
. 00088 
.00110 
124.80 

.00000 

.00053 

.00212 

LC Pass 
.00500 
-.00500 

Mg2790 
ppm 
.034.86 
. 0] 6 .55 
4.7.4.82 

. 04.783 

.01622 

.04054. 

LC Pass 
5.0000 
-5.0000 

Zn2138 
ppm 
. 0086 2 
.00118 
13.702 

.00931 

.00726 

.00930 

1_.c Pass 

.02000 
-.02000 

page 1 

Ca31 7C/ 
ppm 
.071 37 
.0054.5 
7. 628 .5 

. 077.'',7 

. 06<N9 

.06675 

I. C Pass 
5.000 0 
-5 . 0000 

Mn2!:, 76 
ppm 
. 00114. 
.0002 8 
24.. 70 :;;, 

.00081 

. 001 .3 0 

. 001 .30 

LC Pas ~=:. 

.01 5 00 
-.01 5017 

052 



Analysis Report Mon 02- 22 -93 02:22:07 PM 

Method: CL P01AP2 Sample Name: INTAA;ICSA 
Run Time: 02/22/93 14:JQ:23 
Comment: 
Mode : CONC Cor r . Ft=1r::t:or: 1 

Elem 
Unjt:s 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Er-ro rs 
High 
Low 

Al3Cl8 :? 
ppm 
505.16 

1. 81 
. 3579,3 

50,3. 34 
505.18 
506.95 

LC Pass 
600.00 
400.00 

Elem Cr2677 
Units ppm 
Avge . 01677 
SDev . 00120 
%RSD 7.1509 

# 1 . 01.538 
#2 . 01745 
#.3 .0174.7 

Er-rors NnCHECK 
High 
Lo w 

I: lem Ni2-316 
Units ppm 
Avge .00056 
SDe v . 00176 
%RSD 312.25 

#1 -.00084. 
#2 . 00000 
#3 . 00253 

Errors NOCHECK 
High 
L.ow 

Sb?.068 
ppm 
.01032 
.0264.6 
256.52 

-.02014. 
.0234.4. 
.02765 

NOCHECK 

Co2286 
ppm 
-. 0(1108 

.00165 
152.18 

-.00289 
-.00072 
. 000.3h 

NOCHECK 

K _7664 
ppm 
. 0627 .3 
. n15g7 
?5. t..59 

.05925 

.04.87Q 

.08016 

NOCHECK 

A.s 1 Q.31', 
ppm 
-.OQ609 

.02327 
24..220 

-.17297 
-.08250 
-.08281 

NOCHECK 

Cu324.7 
ppm 

.00508 

.0013'2 
25.995 

.00568 

. 00,356 

.005Q9 

NOCHECK 

Ag.7, 7 RfJ 
ppm 
- • OOR?', CJ 

.00123 
14. 704 

-.00961 
-.00842 
-.00714 

NOCHECI<: 

Ri::149.34. 
ppm 
- . 01131 

.00058 
5.lt..85 

-.01126 
-.01192 
- .01076 

NOCHE CK 

Fe2599 
ppm 
183.98 

.65 
. .?,St..[19 

183.29 
1:34 . 06 
184 .59 

1.C Pass 
?<'...O.IJn 
1,::..n_no 

NASR89 
ppm 
.22061 
.00500 
2.2641 

.21562 

.22061 

. 22561 

NOCHECK 

oo,,,.rator-: .JST 

~e.31 ?,O 
ppm 
.nnnn1 
.00015 
24.76 . 9 

-.00008 
.110018 
-.ooong 

NOCHE CK 

Pb2203 
ppm 

.04.008 

.0?.882 
71.C/1.E', 

. fJj 107 

. 0404.,<=; 

.0687 1 

NOCHECK 

V _ ·;>9? 4. 
ppm 

. 00425 

.fJ0155 
.36. 4 16 

.00388 

.00291 

.005q4 

NOCHECK 

Cd?.?AS 
ppm 
.00(104 
.00108 
2917.8 

-.00075 
.00126 
-.00040 

NOCHECK 

Mg27q0 
ppm 

512.01 
2. 13 

.416?4 

!"(19. 68 
51.?.46 

,C:, 1 ·""' . ,Q, 7 

l.. C Pass 
Ar:1fJ. Clf:'I 
G..110 . on 

7 n ?. 1,38 
ppm 
. 1]3 l(Jq 
.00251 
8.0585 

.03261 

.0324.7 

.02820 

NOCHECK 

page 1 

Ca3179 
ppm 
474.84 

2. 10 
.44305 

472.4.2 
475.91 
476.20 

LC Pass 
600.00 
t..00.00 

Mn2576 
ppm 

.01169 

.00072 
6.1930 

. nus6 

.011ns 

.0124. 8 

NOCHECK 

053 



9613Ll92 .. 6559 

Anal y si s Report Mon 02-22-Q 3 02:24:57 PM 

Method: CLP01AP2 Sample Name: I NTABB;ICS AB 
Run Time: 02/ 22 /g 3 14 :22:13 
Comment : 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
S Dev 
%RSD 

#1 

# 2 
# 3 

Errors 
High 
Low 

Elem 
Units 
Avge 

SDev 
%RSD 

#1 
# 2 
#3 

Error.s 
High 
Low 

A13082 
ppm 
504.53 

1. 66 
.32851 

504.60 
.':,02. 83 
506 . 14 

I_C Pass 
6n• .OCI 
400 .00 

Cr2677 
ppm 

.46864 

.00428 

. en ?.63 

. 4 7.3 4 .3 

. 4652 1 

.46 72~ 

LC Pass 
. 6 oor:in 
. 401JOn 

Ni 2316 
ppm 
. 866.3 9 
.00645 
. 74_3g _3 

.87342 

.86076 

. 86498 

LC Pass 
1.2000 
.80000 

Sb2068 
ppm 
-.00158 

. 01582 
1001.6 

.01459 
-. 002.30 
-.01702 

NOCHEC K 

Co2286 
ppm 
. 44051 
. (10511 
1. 1!".Q ? 

. 444t..7 

. t...34 74 

. 44 ?.?, 1 

LC Pas s 
.60(100 
. 40(l()IJ 

K _ 7664 
ppm 
.17425 
.06360 
-36. 497 

.21607 

.10107 

. 2 0562 

NOCHECK 

As1936 
ppm 
-.OQ7Ql 

.03048 
.31. 13.3 

- .062Q7 
- . 1 l qnq 

- . 11165 

NO CHEC K 

c u .-32 4 7 
ppm 

.46757 

. 00187 

. 40JOq 

. 4 68 1 .) 

.46!:-4 8 

. 4hQ11 

LC Pass 
. Anonn 
. 4Cl00fl 

Ag:">280 
ppm 

. Q8 .37Q 

.00660 

.67116 

.9859.3 

. Q76?,8 

.98Q05 

1..C Pae.<; 

1. 200n 
.8onnn 

Ba4 9.?>t... 
ppm 
. 45H1 7 
.00148 
.3276Q 

.451 27 

. 44q _<=,(l 

. 45 ?.44. 

L.C Pi=is.s 
. 6oono 
. 4 oor:ir1 

FP259 q 
or.,m 

184 . Cln 
. 7·-; 

. . "',9067 

184. 77 
18.:, . . 3.3 
184 . 0 7 

LC Pn.ss 
? 48. 017 
l 60. 170 

Na5 8.R.CJ 
ppm 

.20729 

. 01505 
7. 262.3 

.22311 

. 19314 

. 2 056?, 

NOCHECK 

Operat o r: JST 

Re3 l .:.O 
p pm 

. 4 .':,9Q1 

.00178 

.38765 

. 46154 

.45801 

.46("11,:. 

1.C Pass 
.60000 
.40000 

Pb??.03 
opm 

.91747 

. 0 :3543 
..... 8676 

. 95799 

. :~91 93 
_go2so 

LC Pass 
1 . ✓. onn 

. sn1,n1:i 

V _2g2_ 4 
ppm 
. t..698q 
.00557 
1 . 1Bt..9 

. 47!".6 2 

. 46t..50 

. 46955 

1.r: P r.1 .ss 
. Aoono 

.. . t..nnoo 

Cd2265 
ppm 
.87422 
.00839 
.95933 

.88278 

.86602 

.87387 

LC PB.SS 

1 .2000 
.80000 

Mg2790 
ppm 
511. 56 

1. 80 
. 352 1 t · . 

5 1 3 . 2 1 
509.64 
5 11. 8t.. 

LC Pass 
600 .00 
400.00 

Zn 21-38 
ppm 
. 96:334 
.00652 
.67658 

.Q6802 

.95590 

. 96611 

I..C Pas .s 
1.2000 
. 8 0000 

page 1 

Ca.31 7g 
ppm 
473. 8 7 

2 . t.. 8 
. .'3236 2 

t..76.54 
471 . 64 
473 .42 

l..C Pass 
600.00 
400.00 

Mn2576 
ppm 

.458t..2 

. 00) 9t.. 

. 422~,o 

. 4 60.38 

.45650 

. 453_--:, ,;, 

LC Pas s 
.60000 
.4001JIJ 

-054 



Analysis Repor~t Mon 02-22-93 02:27:46 P M 

Method: CLP01AP2 Sample Name: 2XCRDL293Ql;CRI 
Run Time: 02/22/93 14: 2 5:03 
C,.Jmment: 
Mode: C:ONC Corr. Fac::tor~ : 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Elem 
Units 
Avge 
SDev 
%RSD 

Elem 
Units 
Avge 
$Dev 

Al.3082 
ppm 
. 26558 
.05885 
22.159 

.33063 

.25007 

.21604 

Cr2677 
ppm 
.01836 
.00118 
6.4342 

.01904 

.01700 

.01904 

Ni2.7,16 
ppm 
.07820 
.00049 
.62304 

. 07848 

. 07764 

. 07R48 

Sb2068 
ppm 
.11962 
.oo6n8 
5.0828 

.12505 

.11305 

.12076 

Co2286 
ppm 
.10121 
.00062 
.61623 

.10193 

.1.0085 

.10085 

K_7664 
ppm 
. 0-38 .7,4 
.01046 
27. 27-7, 

.03?..34 

. 1]4P,7g 

. 0?7-~8 

A<::.1 9 .36 
ppm 
.0."3(112 
. n0?9R 
9. p,xn?. 
·\1, 

. fJ31 59 

.02f:>A9 

. o:~207 

Cu3 2 47 
ppm 
.04754 
.00132 
2.7813 

. 04678 

.04677 

. 04906 

Ag.3 280 
ppm 
. Cl 2 064 

.00062 
."3. 0?.4.7, 

. 0206..6 

. 11·;,n 1 .7> 

. O? ·1 .7>4 

884934 
ppm 
.00019 
.001ns 
540 . 71 

.00080 
-.00102 
.00080 

Fe2599 
ppm 
.10252 
. 0279.3 
27.240 

. 13266 

.09737 

.07752 

Na588g 
ppm 
.02DP.1 
.noson 
24.000 

. 02581 

.. n1 S82 

. 0 ·2ns1 

... 

Operator: .JST 

P.,e.7, 1 .30 
ppm 
. 00980 
.0000(1 
.nn876.. 

.00980 

. On9Rr:t 

.00980 

Pb22 03 
ppm 
. 0195.3 
.00761 
.38 . 966 

. 016.3 .3 

.0287? 

. 01 4(15 

V_2 CJ '2 6.. 
ppm 
_[)C/97.':, 

.nnns.s 

.58777 

. 0999. ? 

. o~.sx 1 

. D9P,P, 1 

C::rl2265 
ppm 
. 01078 
.00110 
1.0. ?.21 

.01166 

.00954 

.01114 

Mg2790 
ppm 
. 23359 
.07088 
.30. 343 

.3 1.?,04 

.21089 

.17684 

7.n 2 1 .7,8 
ppm 
. ('l ,7,f,9 .7, 

.00?0 7 
<:,. 61 nc; 

.. (1 .7>Y i-l (I 

. rl ?,h9 ~ 

. fJ.3t... .~_,h 

page 1 

Ca.3179 
ppm 
. 12670 
.05637 
46... 490 

. 18663 

. 11871 

. 07475 

Mn2576 
ppm 
.02888 
.00028 
.97068 

.02CJ04 

.02904 

.0285 6 

055 



Analysis Report Mon 02- 22-q3 02:30:36 PM 

Method: CLPIJl AP2 Sample Name: · HALFSTD; CCV 
Run Time: 02/ ?2/g~ 14:27:51 
Comment: CCVtil 

Mode: C0NC Corr. Factor: l 

Elem 
Units 
Avge 
SDev 
%RSD 

# 1 
#2 
#3 

Error~s 
High 
Low 

Elem 
Units 
Avge 
SDev 
%R S O 

#1 
#2 
#3 

Ert~ors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Al3082 
ppm 

24..849 
.161 

.64.74.2 

24..712 
24..Boq 
25.027 

LC Pass 
27.500 
22 .500 

Cr2677 
ppm 

2 .4.362 
.. 01 7[1 

. 69851 

2. 4. '?..39 
2 .4.2q('J 

2 . 4556 

LC Pass 
2 .7500 
2 .2500 

Ni 23l6 
ppm 

2.4.281 
.0177 

.72930 

2.414.3 
2.4.219 
2.4.4.81 

LC Pass 
2.7500 
2.2500 

$b2068 ) 
ppm / 

2. 4.691 / 
. 0243 / 

.98514 

2 .4.533 2.4.568 
2 _4q71 

LC Pass 
2. 7500 
2.2500 

CCl2286 

opm / 

? . 4.'~55 / 
. 0l3P. 

.56634. 

? . 42.:,7 
2 . 4..323 
'2 . 4507 

LC Pass 
·;:,. 7500 
2 .?500 

:;1~b64/ 
2 4 _g36 

.121 
.4.8596 

?4.807 
?.4. 95.3 
?.5.047 

•. 

LC Pass 
27.500 
22.500 

Aslg36 
ppm 

2.4486 
.0127 

.51833 

2.4.383 
2.4448 
2. 4.628 

LC Pass 
2.7500 
2.2500 

Cu3247 
ppm 
2.4788 

. n1 .~7 
. f,,3,":',q~. 

2. 45P.S 
2.4654 
2.4884 

LC Pass 
2.7500 
?..2500 

Ag3280 
ppm 

.49732 

.00487 

.97927 

.49658 

.49286 

.5025?. 

LC Pas.$ 
.55000 
.45000 

Ba4934 
ppm 

2. 4 .566 
.01.38 

.56186 

2.4452 
2.4525 
2.471.9 

LC Pass 
2.7500 
2.2500 

Fe25q9 
ppm 

10 .. (1P,q 

.nf.n 
. 5979·;;, 

1 17. ("14(1 
10. [170 
H1. l.':,6 

LC Pass 
11.000 
9.0000 

Na58R9 
ppm 
24. 88.3 

.141 
.56817 

24.769 
24.838 
25.041 

I_C Pnss 
27.500 
22.SrJ0 

0Perator: ~TST 

8e3L30 
ppm 

.50226 

.00315 

.62719 

.50044 

. 5004-'S 

.50590 

l_C PASS 

.55000 

.45000 

Ph22CI..:, 
opm 

? . 4 27(:J 
_[1 171 

.. 7 nA 1 1 

-::• . 41 Qt, 

'/ .4.1i:;.,':; 

'?. 44.f-,f-, 

LC PASS 

2 .750[1 
2 .2501] 

V _ 29·;4 

ppm 

2 . 45c;7 
.0174. 

.7054.S 

2. 44.60 
2 .45417 
2_ 47q ·';J 

L.C Pa .c. .s 
2 .75fJrl 

... 2 . 2~nn 

Cd2265 

ppm ~ 
2.4358 

.016 
.69386 

2.4245 
2.4.277 
2.4.552 

LC Pass 
2 .7500 
2.2500 

Mg2790 
ppm / 

7 4. . 91 3 / 
. 161 

.. 6 456 .'~ · 

2 4.81. 8 
7 4 . 82J 
25. 0g8 

LC Pass 
2 7.500 
22 .500 

Zn2l38 
ppm 
2. 4589 

.0187 
.76235 

2.4.438 
2.4.531 
2.4799 

I_C Pas .s 
2 .7500 
-:? .2500 

page 1 

Ca3179 
PPm 
25 . 204 

.171 
.67655 

25.053 
25.168 
25.389 

LC Pas s 
27 .500 
22 • .'SOD 

Mn2576 
ppm 
2.44.(ll 

. 0161 
. 65q8f; 

2 .4. 276 
2 . 4 .3 4.4. 
·;, . 4.58';: 

LC f'ass 
2 .7500 
2. 250CI 

05·6 



Analysis Report Mon 02-22-93 02:33:24 PM 

Method: CLP01AP2 Sample Name: STDB: CCB 
Run Time: 02/22/93 14:.30:42 
Comment: CCB#l 
Mo de: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDe,v 
%RSD 

ti 1 
#2 
# .3 

e rrors 
High 
Low 

Elem 
Unit.s 
Avge 
SOev 
%RSO 

Errors 
Hi gh 
Lo w 

F. l ern 
l.lni.t.s 
Avge 
S Oev 
%RS() 

Errors 
High 
1 •• o w 

Al3082 
ppm 
. 0348,3 
.02473 
70.994 

.06318 

.01778 

.02.352 

LC Pass 
.20000 
-.20000 

Cr2677 
ppm 
.00170 
.()0205 
120.02 

. f)0.37 .5 
-.00034 
.001.7() 

LC Pass 
.01000 
- . 01000 

Ni2316 
ppm 
. 0025.3 
.00146 
57.735 

. 00338 

.00084. 

.00338 

LC Pass 
.. 04.000 
-.04.000 

Sb2068 
ppm 
- . 00945 

.00623 
65.966 

-.01663 
-.On62g 
- . 00543 

LC Pass 
.06000 
-.06000 

Co2286 
ppm 
.00288 
.00165 
57.272 

.00468 

.00252 

.00144 

LC Pass 
. 05000 
- .Cl5n0(1 

K_7664 
ppm 
.0557f. 
. 02176 
.39. 031 

.08016 

.04879 

. 0.3834 

L.C Pass 
5.onoo 
-5.0000 

Aslq.36 
ppm 

.nnn1:,. 

.00369 
28.3.5. 7 

-.00790 
-.oooqs 
.nn4 2 4 

l . 1. Pac. .c, 
.0]460 
-.01460 

Cu3247 
ppm 
. 00882 
.0011.c:::, 
13.n49 

. 0099 7 

.00767 

. 008P.1 

LC Pass 
_ n:;,sno 
- .n? s n n 

Ag .:,·;> P. n 
ppm 
- . onn.~"'. t 

. 001(1 .3 
127.82 

- . 001qq 
-.ono2q 
- . ono1 .3 

L.C P;:;iss 
.01000 
-.01000 

Ba4.934. 
ppm 
.00162 
. 00093 
57 .. 3?..3 

. 0014.1 

. oonB1 

.00263 

l .C Pass 
.?0000 
-.20000 

Fe2599 
ppm 

. 01189 

.00306 
2 5.756 

. 015?,? 

.00944 

. ('!1091 

1.C Pass 
. toonn 
- . 1 0(100 

NA."',P.P.9 

opm 
-.00916 

.00900 
98. 3?,3 

-.00666 
-.01915 
- . 00167 

LC Pass 
5.0000 
-5. 0000 ~ 

Qper~ator~: JST 

R.e.7,1.7. rJ 
ppm 
.onoon 
.00016 
7964..4. 

-.00(109 
-.00009 
.0001 8 

LC Pass 
.00500 
-.00500 

Pb2203 
ppm 

-.00634 
. 00?. 7 .3 

43.02 4 

-.00£'... 78 
-.004 7 5 
- . OrJ94. 8 

LC PBSS 

. 01A? n 
- . 01.A 2 CI 

V _ ?g? t,. 
ppm 

. 001. ?, !"', 

. no 1 Cl 1 
74 . 910 

.nOl.35 

. 0003.3 

. 002::t.s 

LC Pass 
.05000 
- . 05000 

1. d 22f.."', 
ppm 

.(10088 

. 000 .":",1 
?.4. . 71 2 

. 0 0053 

.nOl06 

. 00106 

1. C Pass 
. 00500 
-.00500 

Mg2790 
ppm 

. l] .<', 7 .30 

.. r:1140£'... 
37 . 6 "',~. 

. 0 4. 5 6. CI 

. 17 2 1Cl.3 

. 0 45£'...Cl 

L.C Pas s 
.c:, . o nnn 
-<=,. CiOO C1 

7. n 2 1.?,8 
p p m 

. no2 74 

. onn60 
-:??. • 07g 

. 00204. 

.()0309 

. 00308 

I_ C f ·as s 
.02000 
-.02000 

page 1 

Ca.3179 
ppm 

.0256 9 

. 0058g 
2 2.938 

.03236 

.02119 

.02353 

LC Pas.s 
5.0000 
-5 . 0000 

Mn2576 
ppm 

.00097 

. 00056 
57 .7? 4 

.00130 

. 0 003 2 

. 1Jo1 :~o 

LC Pas s 
. 11 1 .son 
- . 01511~1 

U51""f 
. ' 



9613ll92 .. 6563 

Ana l ys i .c. RPp n r t-

Meeth o d : C: 1.P01AP·? S a mple Name:. PR;PBS 
Ru n TimP: 0 ? / 2?/q~ , ~ :33 · ?, n 
Comment: 
Mode: CONC Cnrr . ~ ~~ t o r: 

E lPm 
Un i ts 
Avge 
SDev 
%RSD 

#1 
# 2 
#.3 

Erro r s 
High 
Lo w 

F. .l em 
Un 1. t s 
Avge 
S OP. V 

%RS D 

F rr n t-·s 
H j gh 
Lo w 

F le m 
1 lnj t ·;;, 
Avge 
snev 
%R5D 

Error .s 
Hj9h 
!_ow 

Al317P. ;::> 

ppm 

.0?.1 16 

.0060 1 
28 .. 3 97 

.02569 

.02345 

.014. .34. 

L C f ·as s 
. 2 0fJ0 [1 
- 20[1 (1rl 

Cr 26 7 7 
p pm 

.. 001 7 1 

. OIJ '?1JS 

1 1 9 . 95 

. n,1."> 7 ~, 

nn1 71 
- _ or:in.",4 

LC P a c:.c. 

n 1 onr 1 

- . 01 r::mo 

Ni ·;> .7 , 1 h 

p pm 

. 0011 ·'· 

. 0019 ~. 

1 7 3 .2 1 

.000fJ0 

00338 
. onn1Jo 

L C Pr,1.c:..s 
. 04.0on 
- . 04onn 

:-;h ·;•nf.,Q, 
ppm 

- rn ;:;, qn 
. 0 1 2 4.P, 

9 6 . 7 04 

-.0252 4. 
- . nnn?>o 
-.Ol.316 

1. C Pa ss 
CIA 0 (lfJ 

- l] Af~IIH7 

C,,?.286 
,., prr, 

. fJi J :l 4. 4. 
nn1 P.7 

1 ·;, q . 9 1 

1111? s ·;, 
. IJ l7 ?"">'.) 

- nr1n 7 ?. 

1 C P a ss 
1·15( 117 17 

- n~. r 111 r1 

i:-, p rn 

0 '2 440 
. 09 -7, 7 1 
.3, 84 . I 2 

- 034B5 
1 3 2 4.3 

- fJ244[1 

1 c Pas s 
5 . onnn 

-~, _ nnno 

A .c:.1 q_-.,f-. 

ppm 

-. r1n1s .c:; 
.00785 

506. 7 .3 

-.01059 
.00251 
. 00.344 

LC PF:IS S 

.Ol4.6 n 
- . 014 (·,0 

ppm 
. [)11 ;~·.;~ 

. nn1 7r:, 
1 4. . 7 7 7 

. 01 ?? 7 

. n1 :<; 4 -;:, 

. noqq-, 

L C Pa .s s 
n ? .<=.nn 

- . n?son 

Ag .-,-;:, :ci.i-1 

ppm 

- .. l]fJl] .':,9 

.001.34. 
2 2 7. 8?.. 

- . 00207 
-.ono21 
.00052 

I_C Pass 

. 0J00Cl 

- . 01nnn 

Mon 0 2 - 2 ? - Q~ Q? : 3 A : 13 PM 

P-a4 q _-., 4 

p pm 

001 ·;::, 1 

. OClCJ.35 

2 8. 8 68 

. 0014.2 

.00142 

. 00081 

I C: Pa ss 
• 2 8 0 17 1-1 

- 2 0001] 

F~ 2.5q 9 
ppm 

. 0?67 1 

. n.01 1 ii 
t...1 ·;::, p,7 

. 17 ? 7~.-,) 

. n ?A7J 
. Cl ? .t; f- 1 

LC P as s 
1 0111717 

- 1 nnn17 

r•JF.t .58 x·=i 
i.;-. pm 

0 2 4.9 7 

. 0 31 h2 
126 . f. 2 

-. o oq16 
. 05.3?8 
.03(18[l 

LC PA.s.s 
c:, _nnoo 
-5 . rInI1n 

i"lDt?.rat.nr: J S T 

p pm 

- nnnnn 
. 0001 :' , 

.32382 . 

- . 0fJ0n •~ 

- . 0000 9 
. CJ001 .o. 

I_C P r.1 .C. !"-

- 0 fJ ."i11n 
- . C1n "X1C1 

po rn 
. ou ;:: -;,7 

f:'JIJA ·1 _c, 

nr·14 ?·:.-
111 ."', :", 7 

. nn.:. 7·; 

c Pas ;;.. 
. n ·1 A·.:> r 1 

- .. Cl 1 ,, .~-;, i"l 

p pm 

- • 01 ·w1.~<, .::, 

. 1100:·,,:. 

1.7 7. 10 

- . fJfJIJ 6 !:°, 
. nno :~,4. 
- . OCH167 

LC Pass 
11 _c:, Cl Cl IJ 

- . fJ "-,nr1n 

c,, 2?6 ."i 

p pm 

- noooo 
.00106 

:'',Cl4.61 . 

- . 00000 
00106 

- . 00106 

1.C Pe1.s .s 
. nos1Jo 

- 0 0500 

Mg 2 790 
ppm 

0137 C. 

. f:J 1"',l9 
11 [i J ,?. 

. 17 7 !",q _') 

. r, ·1 xr:,"', 
- nn.) ·;.:, ,._ 

l. C r ·~ss 
!:, .. r 11JrJn 
- 5 . 17nnr 1 

7n ?. ·1 .3P. 
ppm 

. :-11 2 07 

. OQ_1 58 
V , . 07 7 

. 0lfJ-3.':> 

. 01 .345 

. 01 2 4. .) 

I_C Pass 
.02000 
- O? OrJO 

P.:'l9 <'- 1 

Ca.) 1 7 q 
ppm 

- n 4 c1? 7 
. 0 0 '2 5 .:, 

6 . 27 .30 

- . 1] 4 0 :d6 

- 03 7 7 "', 
-.04 2 80 

LC Pa s s 
:, . 0000 
-5.00 00 

Mn '2.5 7 6 
ppm 

nn r:1:.,..1 

. nnnno 
. IJ r::I7 1 :", 

1·n1 n :~ 1 

. ur:io ::·, 1 

. nnn,,: ·. 1 

LC Pas ~. 

r 11 .",(Ill 

- .. (7 1 .:,oo 

058 



An;=, J y s·i s Report 

Method: CLPOlAF'2 S amo IP: Name ·: (~ I __ CSPS; 1. CS S 
Run Time: 02/22/Q3 ]4.:36:lq 
Comment: I..CS 

Mode: CONC Cnrr. FA~tor: 1 

F~ l Pm 

Units 
Avge 
s nev 
%RSD 

tt 1 

tt2 
tL:, 

Error-s 
Hi,;ih 

1 .. <J W 

Elem 
Units 
Avg e-
$ Dev 

5'.;1''SD 

ttl 

tt 2 
tt ,3 

Er-r- or- s 

High 
L ,-,l.J 

:= J .:. rr, 

lln1t ·:; 

AVgP 

SDe v 

%~'SD 

tt 1 
li ? 

tt .", 

A1308? 
ppm 

2.3 . 84. 7 

. 104. 
. 4..3558 

2.3.74. 1 
2 -3 . q4.q 

23.850 

I C Pa se. 

35.750 

10. '2. 00 

Cr2677 
ppm 

. 827'.:>0 

.0044.6 
5.7,94. 7 

.B2t..13 

N 83? ~71., 2. 
82."ilS 

LC Pass 

1.2750 

.. 41000 

Ni 2 .:, 1 6 
porn 

7161 7 

.00319 

.4.4.610 

. 71 ,392 

. 71CJ8.7;, 

.714.77 

F n-·ors I. . C Pass 

High 1. 0600 
l_c,w • 34.000 

Sb206A 

ppm 

1 ?.30 ."', 

no54.2 

4..4.0A5 

1 2 4.P,J 

I 1 f-,C)i,_ 

1 2 734. 

I_C PAc:.s 

A5rn:wI 

rJt..501I 

Co2286 
ppm 

A4.?(l 7 

r7n4..:;,.::, 

771n7 

h:~Ah .? 

, 64.64.17 

6 4. .7, l h 

l.C PRSS 
CJOOC1 1-I 

,-,,3onIJ 

f< 7 t'-. f-,[._ 

ppm 

L ' . 7-~-7. 
1 . -~ 4- , : 

l . 160&. 

l:? .. CJ8?, 

1 2. 2 5n 

1?. -3b!'i 

I._C PAc:. .s 

16 6!'i0 
7 . 6500 

A .c:.1 •~ .) A RA4.CJ.34. 
ppm ppm 

1 :snt.. 1 47763 
. nn3.:; ? .002 30 

--~ . nrICJ 7 4.8057 

1 ')KP,6 4.7AIJ2 
·1 -'.',t..,Q, 7 4.P.n20 
1 ·;, 7 t.. q 4.76f. ?. 

r, P;=i c:.~ I (: PAc:.s 
?!", ."-. il [ I f-,,",500 

(l n !"-,Cir~J .7,4.f"KIO 

Cu .3 ? 4 7 Fe?fi99 
pprr, ppm 

t,_ q 7 "7;=·, 37 . ."".90 
r ·II-I ·;,q .-,, 1 7[1 

5Yi· ,.',f, 4.."-,t.,t., 1 

t...0.9nt:-, .7, 7 . 2 11 
t..4l. ,':',Y .37. ::, 4. q 

t..91. 4.I] ?, 7 .H1Q 

L C Pa ::=. s LC Pass 
r,CJ<=,I]n t'-.0 . sno 
·;,.-,,nnn 2 5 . P.5rI 

A q. "• ·:·-· .0 • fl NAf,,Q,P,C) 

Pi:, rn ppm 
?, '--) f-, .-.•. '-; 1 7,0,t.,q 

. nl] ';°'h 9 . 1·1.7,5 7 

.. 6 7r'.~Y .., or:1n2 .-.: . .. 

_-,,q_7,P.6 1 754. 1 

. ?,qq·; 1 J .~24. Cl 

.. :)qA 111 1 7766 

I .. ("': f-'AC,C, I r, PASS 

5t-,51Jf~I -;, . :;,q5n 

l?,nnn P.4.000 

Bi=- .'$ l ."30 

pp m 

303?.2 
CIG14q 
4.Q? .:,5 

C' F·e:s .ss 
c.. ,3f,nc1 

l 7 5GCI 

Pb22n3 
porn 

2-:Y 7 f -,.r:, 

;, :;· ::, qg 

2 1 7 7 ;3 

LC rass 
:!, ',? <=, 11 r::I 

\/ _ ·;., •;, ·;, 4 

i:,i.:,m 

1 7 &. .7, . ..:. 

r.1n1 7A 
·1. OrJqt", 

1 73::, ...... 

1 76:?,8 
1 7 .7 ,.-~4. 

IC: P;,c:.c. 

?.7 170 C1 

l ..:,OCICJ 

ppm 
::;q4.,:, 9 

001 :c•,<=, 
c..7n1r') 

.3CJt..5CJ 
:3qi<,J. .:-', 

_3q 2 t..t.. 

L C: P;:;c. .c. 
."'i r-.Ot-11 -1 

1751][1 

Mg 2?"=:)CI 

ppm 
;,, . (') 1 f, ':, 

I] .:, &. 2 

t., ·;•f, ."3b 

7 ,:..,;~, LL.II 

P. .. (1~ 2-;., 

LC Pas •:; 

11 h CICI 

u.. 2 1nn 

ppm 

4.li..r ·17_:=; 

170 ~ 1<-.CJ 

• i,_ ,"',!:-, 2? 

4t..036 
4.4.t,f:,t.. 

I C P.=.s .s 
f. 17"',I-I0 

1q.soo 

page 1 

Ca :?, 1. 79 
ppm 

11 7 7'.C.. 

05&. 

46222 

1 1 hh :-.. 

11 77'? 

1 1 73f.. 

t. (. P a s~. 
1 t, . . :',IJCI 

P . • J !:,00 

Mn 2 57 6 
ppm 

7 041 ::· 
[1 1]&.'24 

f-_,q •:, 2<=., 

71] ] 04 

·7 nr:->1] 7 

L C F ' A SS 

1 OJ .S O 
",Ctou rI 

05-9 



Anal ysis Report Mon n ? - ?2 -Q~ n ? :44:3Q PM 

MPthod: CL P• tAP 2 Sample Na mei S~02 132-n1 ; $ 

Run Ti me: 0? / 22 / 9~ 14:41 :57 
Co mment: P,0 7 f<O :-, 
MndP : CONC C ,, 1~,-· . F ;,,, -; t n r~ '. 

Elem 
Units 
,;vgP, 

S Dev 
%RSD 

tt ? 
tt .-=i, 

f: Jp rn 

Unit-=
A \i QF-

~~ rJ,=, ,,, 

#1 

tt ? 
# .">, 

Fi ,:,rn 

Unit"'
Avg;:

;:; fJ ~V 

%R~.[J 

~, 

Al 308'?' 
ppm 
2 Q . 5 66 

117 
?,97 1 q 

? Q _ 4 .",g 

? Q. 67Cl 
?Q. $ Q,1 

c:r?h 77 
p pm 

·1 l 16. 1 

17[1 1 1 ,-: 

1.1 .7>7::; 

1 n ,;4.7 , 

·11·1.54 ..:; 

1 n ::,i.. 4 

Ni 27, 1 f-, 

r,pm 
1747.C::,4. 
CIGl -;,,:; 

? . 7 11 6 

06.;:,4 't 
IJ4 ;:_,;i _c, 

Cl c.. -;, L:' r: , 

'.3 h 2 0A 8 
ppm 

nno4 2 
(1 ( 172? 

1708 . Q 

Cl Cl.">17 7 
nn41n 

- • 1) (17 <;1(1 

1-1 .7,IH',G 

I l.",4•.:;•;:, 

[ 1.7. t._ •:;:., 

I•, 7 ;0 , r-.i.. 

o c,m 
'? n11 . .., 

/ r1.·~.28 
7 j~_l f:, it.. ·:·· 

7 1 1 f ,[, 

As l q :<.f:, 

ppm 
Ll087q 
,nn780 

8R . 7 A1 

nn -;;•q _<=, 

IJ 1 7,..., 4 

nn!=i :-7 

rJ~:, m 
(l f..',"> . 1

1~ 

r::ir11 :>.,r- . 

nn 1 !">-:-' 

(jf-, _--,, y 1. 

11 1"-, 1 hi7 

nnn71 
nn." . .-~.n 

4 65 :=·,5 

(IIJ 28 ] 
nn? 6.. :::· 

Ba49~4 Be ~1~n 
ppm / ppm 

7- b 70? ·/ rtn1 ·1 7 
nnnoo 11on1-117 

0 01 :",? 1 ~? <=,4f-, 

? 6 70 ·.::- n1-11 ·1 7 

? A 7 (I ·.:c 1-1 f 11 1 7 

2t->7 17 -;, rn111 ,. 

~~ 0 ffl CJ tJ l'fl 

A 1 7~~ n ~ k~ ? 
1,:, 7 n 1-11 n·:. 

.7 • 1 ;;;, . ' · 7 .... .. :0·, t.. _.., .. _t:., 

t""l ] c, :- ,,?, 

l'J,,;_r::;:;;,,,o,q 

1 4 .",n 

l 2, r-~ 1 !:, 
9 1·) .'•',•:1 

l :0· • . / i'-, ~-, 

r1 ~ P. 1 q 

1 ·:· ·1 ·::· 1 

1 ;·• ·:• ·;· :-1 
1 -;-, 1 '.• · 

1 ·;: u ·; .. · 1-; 

Cd2 26.5 
ppm 

- IJCJ140 

001fJ9 
7 7_q14 

- no:,2s 
- 1][1 1 77 

- nCJrn 7 

Mg27•:111 

pr, rn 
·4 1·1,·1.s 

f]<~ .?, 

?,A."-,."\.3 

2 4. o.:,g 

ppm 

) i:.,q_:-,r, 

·1 r--,q::,::-. 

c,ag;:- 1 

Ca?, 1 7Ci 
ppm 

102 . ;,u 
~---; 6. 

1 fJ 1 :=· .. ,,. 
·1 1-1·;> t.. t, 

i::,c, m 

1 :,,r:1 ?:-·. 

I70u -,, 

'I .3 r·1-;-,r., 

.7, l 1 ·;., 

·1 .::·,1y~:-·. 

0.60 



AnAlvsic:; Report Mon G2-??-Q~ 02: 4 7 : ?~ PM 

Method: CLP01AP2 Sample NAmA : S~ n ? l~? -01 :S? 
Run Time: 02/ 2? /9~ 14:46.. : 6..~ 
C:o rnment: R07f( IJ:-i['J 

Mod"' ; CONC Corr. F .=i,. t· ,,r- '. 

Flem 
llni.ts 

Avge 
S DPv 
%RSD 

Elem 
Uni.t s 

Av9e 
SDev 
%RSD 

#l 
# 2 
# 3 

El E-m 

l lni t s 

Av9~ 
SD,-,.v 

%R~, D 

tt J 
t;t ·;., 

" ., ... . ' 

Al. 3082 
ppm 

::',?,. 79."> 
. fNA 

2.'3367 

_-,,,-.:,_ 79n 

.33. 699 
33.89n 

Cr2A7 7 
ppm 

J 1, .)8!':i 

. 002fJ4 
1.7937 

. l 1.3?.5 
• 1 1 .5P.9 

11180 

Ni2 .3 lA 
p pm 

o:=. ... ,7.-.,, 

. fJIJ17f, 
..... ';'f,9f, 

05::',J (: . 
r,s _c:,70 

S b ?. 06P. 
ppm 

00!",?fl 

00563 
1G8 . ?0 

-.onos1 
00608 

.01034 

C: n??P.A 

pprn 
O?, 7n.s:; 

.on102. 
2. 9l4f, 

IJ3t-,fJIJ 
n .-::.708 
11 :<',.s:; 1 (-, 

K 7(·•.f·,4 

~,pm 
7 . 41 <:J7 

,·on,:,i 
?fl. 1 P. '/ 

7 .. ".98.P. 

7 41 (:::, 7 

,:,pm 
n1 ,-;.,q·1 

. 17 1 7 7(-.. 

1.ns. r17 

111 1 nq 
nn ·;:>7P, 

n 3A85 

r, r,rn 
17 ( .... .'",?9 

.. rn:n 1 7 

1 85411 

[lh444. 
11f:> ? 111 

1· 1h ."<,.",4 

Ag .✓. •?,'-~ 1 - 1 

ppm 

- nn1 n ."'. 

·:•f'-, . 7 ,1:;;4 

- 1- lfll I /.'' . 

- nn, ·;,7 

- 1· 1171 I ·1;:o, 

1·,pm 

.7 ,2A9Q 
nn1 2 1 
."f,70P.7 

3?87 1 
32578 
326qq 

Fe25qq 
pp m 
r:, X. q ·;, 9 

.. J f', _c=.:, 

2f.788 

(:.8 . 9 .36 
, .... 8 .741 

hY.1 1Cl 

~J.=i~.c:,.p,..:, 

ppm 

CIIIY IJ 
t,.,"',,''1,6.,_<C, 

~. !'ii,.(-•• <', 

. nc,, _.,, 
..... - nr.....".P. 

RF:.-,, 1 ."'. 17 

/ i:,prn 
/ nn, :',P. 

01]01(:-, 

11 .",S '.? 

i-101 ::> n 

0014 7 

. 0014 7 

Ph2 20.:, 
ppm 

ns;,;- 4g 
1'107Y 6 

? 4. . . '°>111 

174 1 25 
[1 2 5 70 

V _ 2 9 ? 4. 
r,prn 

1 ?,P.~·,4 

I 11-11717 1:l 

nr, , 1.:, 

'l 7 0 1,~· • 
I . o, , . Ji:.L 

r:,nrn 
- r1n1 1 t-, 

"n,-,, c1. .. , 

- . 0011 f-. 
- on? 1 .:1 

- • C)f')I~/ 1 ? 

M9 ·;• 7q ,-, 

ppm 

'?.'7. 1 t'-..•. 
06r, 

'7? 1111 

27 1.:..; 
'27 1 1 ::, 

'/. 7 .. -;.- ~?l[I 

7n?. 7 .', ;;.•_ 

opm 
1 7:=; ...... ~·-

,--1111 ;--\: .. , 

1 ,-ir::=•.;:.> 

1 7r- .. 0. r1 

'I ; : ··, :: .. 

Dc'lge 1 

i:,r.,m 
1 ·;;.·7 67 

4.4. 

l '27 . _c:,_<=, 

l ~"'7 . . :'> 1 
1 ::::.s. 16 

Mn ·;, 57 t-, 

c,p m 

·1 4. lJ 2 

CJCl 55 

1 4.IJ '.'.l6 

1.. 4.0f:,r:, 

1 i.1 7.'', 

061 



Ana.J ys i .e.. Report Mon n2- ?? - 93 0 ? : 5n:17 PM 

Methorl: CL P01AP2 Sample Name: $ 30?.13?-01 :DS Operatot-: J S T 
R·un T ime: 02/ 22 /9.3 1. ... : ..._ 7: 3.3 
1.c,mment: B07K05S 
Mode: CONC 

Elem 
Unit s 
Avge 

SDev 
%RSD 

F. l Fern 
Uni. t c. 
A vgP. 

SDPV 
%R SD 

EJ.-=-rn 
Units 
Avg.=

sriev 

%RS[) 

Al3082 
ppm 

.34. . 1 88 

123 
.36034 

,)4.. 063 
,-., 4.. l 9 2 

34.. 3 [1Y 

Ct-2677 
ppm 

·; :gr:,~, ·/ 

. ,-1•] 17.3 
.34.6 74. 

. :?9550 
7 9f:. ."'- ? 
·; "::J75!"i 

Ni2 :..',1A 
r.,pm 

51t:,4.A 
• 17l~l ."',Cl4. 

.5891 4. 

'"'iJ .V-) ~> 

51. ~,f-, 1 

S b 2 068 
ppm 

27605 
.008 4.0 

.3. 04.26 

. -;. 7123 
;, 7 11.R 
2 857:'> 

C:,Y/7 P,f-, 

opm 
c, ,ingq 

nn11::>s 
.7, ·;> 94.?. 

4.99"'i .':, 

.S('l?79 

.",OOA .~. 

k 7f,t'-, 4. 

porn 

7 ·1 •:)f-,f-, 

n1 AC1 

7 1 792 
- ·2nn1 
~ '2 11]6 

As l 93£'-, 

ppm 

1 . 9 .371 

· ,01 75 
. ·90.3 2 9 

1 . 9558 

1. 9211 
1 . 9?,4.:'> 

(~ I i.3 ? 4 7 

ppm 
-;:, q c., ·;, t.. 

. non7 2 
? t.. 7,f, P, 

. ·:? 944.1 

? CJ Sf,:;;, 

Ag ?,?P.n 
ppm 

. 114.P, 21 

l]O?i-16. 

4.. 7399 

R,:;49 .34. 

ppm 
2. 1 390 

. 010 1 
47 .387 

2. 1 28 1 
'?. 14.0P. 

? . 1 4.8 1 

i:,om 
r ,t.. .. f:,CJ {,_ 

66. . C/ .3 ·;.., 

r-JA :',.R-.P,9 

oorn 

. 1-1n .s·;, 
2 6..cJ..h 1 

;.· .. 1 .) 1 ? 

· ·. 1 '7' 1 -::: · 

',:' 1. ~- ,3 7 

Be 3 l :',0 
ppm 

. 050 .51 

. 0001 E, 
.3) 5.7,4 

.. CJ5(J.",.7, 

IJ50f,0 
. 050h(I 

F'h ':''/('I.'. 

ppm 

. 0 1 23~, 
?. ':°>? 7(-.. 

t,.q4nli 

4 7t..-:',7 
i,._q(- ,'J <:., 

porn 

. oo ·✓.-!:",4. 

4. ·;, n n ,-:. 

.. h(J ✓.,i"'I -;: ' 

1°,0t..n4 
.. c-,i-J71l i', 

Cd2265 
ppm 

04.371 

.00064. 
1. 4.654. 

. 04.ti..10 
1] 4.4.06 

.04.297 

Mg·;,7qn 

ppm 

? 4 .. 561 
. 095 

.v~.r:, 2 ~ 

·;; 4. .. "",fJ2 

·-;- 6. .. 51 n 
·;, 4. . 6 7n 

Z n '.? l .">R 
ppm 

. OIJ!"i4.4. 

85927 

p 1-,2 7;)_,;:_:, 

6 .3 7 :-',6 

63.C,4.3 

oagF-

Ca.31 79 
ppm 

91 . 604. 
. 2', 1 5 

. 34.ti...34. 

91 . .?,O :.: 
91 . .:, 7g 

91. 9,3 :) 

Mn :;.>5 7A 

r.,pm 

1. 8(11 S 
. no:-,n 

. 2 77 . .., .1 

1 7CJ(:->(J 

1 .. 8CJ?k 
1. • 8 (1 .:,,':', 



Anal. ysi. .c. Report Mon 02- 22-q3 n ? :53 :04 PM 

MPthod : CLP01AP2 Sample N8mA: S3n?13?-01 :T S D/~ 
Run Time: 02/22/9 .:, 14:50: 2 2 
Comment: B07KO:.il 

Fl.=-m 
Units 
Avge 
S Dev 
%RSD 

Elem 
1 lni.t"
Avgr=, 

SDev 
%RSD 

#1 

# 2 
#3 

Elem 
Un1t s 
Avge 
S(J t:-\J 

Corr . F;=i c tnt~: 1 

Al.30R2 

ppm 

.5. 997.7, 
. no4.1 
06789 

."i . qg57 

."'i . 99.34 
5.9877 

PPm 

0224.7 
. 0000[1 

00495 

.022 47 
02247 
0?24.7 

Ni.?."", JA 
ppm 

(111.Rl 

. OlJJ f:.9 
14. '?E:.:6 

n11P,1 

n1n1 .-,, 

,J'[ :?,5 [ 1 

Sb2Cl68 

PJ?m 

. 004Ai7 

. CJ1239 
269. ·21 

.n• 805 
- nn915 
.111491 

1.0?'/Xh 

ppm 
0079 ? 

.00108 
1.3.646 

. 0079 ;! 
n• 684. 

.. (10900 

ppm 

I 5-;,qq 

. rl71 ::C' 

4 . b .'°>lt'> 

A . .::,.1 93f., 

ppm 

.. 1704. '.? 4 

. ,11 n :~n 
24. . ..,,. n-::: 

'. 01 559 
- ()0449 

1701 f-,1 

Cu.7,? 4 7 

porn 

IJ1 .7>0.7, 
.. 001 q g 

15 . 2 1:,n 

014] 7 
01 07 .":<, 

0141CJ 

Ag S:? 80 

PPm 

- i:inn74 
nc11 7 2 

·;: .3 2 . 1]9 

- 171J 11-, ·;, 

- n,11 :" 4 
171-11 ·; , 4 

Bn4. 9 .34 
ppm 

1154.AA 

.0(71735 
f-.. ."',9()8 

.1754.f.A 

0.546h 
.. fJ5576 

FF. ? 599 

PPm 

1?776 
Cl4 2 

.3.3fJ84 

1 2 .72 9 
12. 7.SN 
L ! . 810 

Na58P.9 
ppm 

.3 P.4f, ? 

. n 1 1 P-,1 

.">. f")f:.A7 

P,.=, ?, 1 .7 ,0 

PPm 

cmn4;,:; 
. nnnn,1 

. _-,,174._c::;x 

.0004::-<. 
00tl4P. 
00Ct4 g 

Pb ?.?. 1-1 _--., 

opm 

01")4 q ·,·'. 

. Cl 1 6Cl ? 

- O l .'>f-.. •~: 
IJ[Jf;;:', 7 

p pm 
r1 ·;> ·;.•e; ·;, 

17D 1 17n 

4 . . 3 A ? 1 

.. r 1;• ? q ·_··. 

r1 ·;, ·1 , .1 > 

ppm 

- nn,17:-; 
. ll(l 1 Ct.", 

145. ? 7 

- . no 1 7,:: 
- nno7?, 

LYlll3 3 

Mg 2 7 gn 

1::ipm 

4. q 7. 9 ,3 

. 03 7' 7 
7 64g8 

4_ ;;;;9 1 2 

4. 9.31") J 
4_gh hb 

1:, p rr, 

,141·17 ·1 

r:,1-11 f ,P. 

."\ P.F:qf·. 

1· 1_-:,, p,y ,:>, 

1·14 ·; -·1 n 

1· 1_;_ 1 i .. li,. 

oagP l 

pi::.,m 

. O f...<;; 

:', ? 11 8 0 

:? 1 ;;· 174 

:? 1 . -;ng 
2. 1 . ;_<, 2 [, 

Mn '2.C, 7 6 
1::i om 

2' f..9."', ,:,, 

1JC11 C11 

?,76.'37 

? 68f)5 
:?690.?, 
·; , 7 C1 l . •:; 

063 



Anal v .s i s f<'i:'Pnrt- Mnn n ? - ?? - 9~ n?: ~ ~: 1 3 PM 

Metho d: CLPQ1AP2 Sample Name ': $ 3Cl 2 1 .:,?-Cl1 ;PS 
Run Time: 0 2 / 27 / g3 14 : 5~ :?9 
Comment : B07K05 A 
ModP : CON C r. nrr . F~~ tor : 

Elern AJ .:,0 ,'32 S h ?.fl6 8 
Unit s ppm ppm 
Avge 2 Q . 146 11 7.?,0 
SDev .077 . 01 2 5 .5 
%RSD 2651 7 10 . f:, qp, 

#1 2 Q . J 68 1 2 73':, 
l:t 2 29 . 060 1 2 1 .7, ·;,_ 
# .3 2 9. 210 . 1 l] ,3 -;, 4 

Elern C:1-26 7 7 r. 0 22:~6 
Unit s PPm p pm 
AV9 fc' 1 ?n:~ q 1 .".f-. 1 .7, 
snev .00156 rJfJClf. 2 
%RSD 1.. 2994 4 .<=-.P. -;:,·r:, 

# 1 1 J 2,69 1 -3649 
# ?. .. 1?0 7.:, ·1 -~ f-, 6,_ q 

#3 .. 1 ·;, 1 7 f--, 1 .7.. !-'> 4 1 

Fl~rn Ni ?.7,·1 A K _ 7 f- ,f-,6.. 

Unit s ppm D l') rfl 

A ·vge 1 2 .5 7 4. f , _ <:Jr1 :•\CJ 

S Dev . 017 ?'2.3 nr-,,;;;n 

~i.R S D 1 775 7 9 RS ?,·,.., 

#1 1 2?,2 1 6. Y 7 r11 
# 2 l '?f .. 5P, f-. .-=·, ::,, 4. ·;.: 

#3 l ')""/4.."', h . YIJ7 4. 

As 1 g:v-.. 
ppm 

2 151 2 
. 00607 
2 . 8 23.3 

. 2 0861 

.?. 1612 

.?2rJ6.3 

r:u?, ? 4 7 
ppm 

1n,:., 7q 

.. r1nn63 
5 g 1 ~. / 

1 1·1 7 1 9. 

li-1 7 14 
, r:, r-,n 7 

Ag .~ ';-· f~ ( I 

ppm 
. 1l? [J 7-;;, 
. 17[J ,'7, (1 7 

l4 . ;:: 1 ... , 

• f'l':;> 4. ·;, 1 
. n1g _i::.,4. 
.. ( 11,::;4 ·;, 

Ba4<.'.J .7>4 ei=- 3 L~,rJ Cd2265 
ppm ppm ppm 
.66444 . OJ 2? ."', 1]0Q27 
. 00404 .0001 6 . 001 ~,.?, 
. 6081 .3 1 284(-., 16. .5.33 

.6688Q . [11 2 1.':, .00750 

. 66101 . 01 2 14 .01017 

. A6?;4 ,"", ("11 2 4 "~· . 0101 .3 

F,=, ".) <:,qq pi:-, 2·;, r·,.-~ Mg? 790 
PPm p o m ppm 
h n . 2 n7 . 'Y? 1 .C, 4 / .) . :7, 1 .,:; 

. 1 6 J oo• n7 .. f:J8 8 

- 267CJ x n . .,,n<:i1 :'>7 P. 6 4 

c-..n . ? 1 9 ::''/• ,, .~)·;, ·;., ·'- .. . :,:7,n 
6 1) n6..n ::•·;- I f- , ·1 •· -< 

/ ,,.1,.. '/?.7, 
6 CI _ .~;:..,;• .,,~.•:) ·1 .:.:t..!~, .-;· .-->, . ::,(~ q 

Nn !=)F~f-J. •:..; V ·2 9·-; 4 ;: r1 -✓ 1 :-·. ,Q, 

r-,pm p p m P Prn 

1 . ;'-',?,q,, .. · .. :,-;- r, g,:; ? 1 6_ ·/· 7 

. 00:;, 5 . n,1 -;,,,,.,, . (1 ("1 -;> y•:; 

1 .?,.580 . Q6. A r , 7 1 .:,Q 5 2 

,I . 9. 41 ~. _ ·;·2"2h.7 , 2 10.•.', l 

1 ?> -~6 -c:, ·;--1 P. r . I >' ·1 f, ,-, -;;, 

1 . p,y m . ·.::":• 1 /· , .:. ; · 1 f,·~,~-

DA91:' 1 

Ca3179 
ppm 
9 9 . l~l q,S 

• . "",qf-:, 

39Q 2 1 

9 8 . Q.:, 1 

98. P.13 
q q . . : , f, 1] 

Mn ·;, "'· --:·r·, 
ppm 
1 .. ·; ·,:;79 

. (.l i"l .3q 

:>, rn 1 4. 

1 • -;>q8r-:-. 

1 ',">•:j.:,7 

] .-~.r·11 b 

06_4 



Analysis Report Mon n?-??-Q3 03:12:03 PM 

Method: CLP01AP2 Sample Name: HALFSTD;C1.V 
Run Time: 02/?2/Q3 15:0Q:16 
Cl".imment : C1.V#? 
Mode: CONC Corr. Fector: 1 

Elem 
Units 
Avge 
SDe.v 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Elem 
Unit.s 
Avge 
SDev 
%RSD 

#1 
#2 
# .3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Error.s 
High 
Low 

Al.3082 
ppm 
24.703 

.114 
.46106 

24.576 
24.73Q 
24.796 

LC Pass 
27.5nn 
22.500 

Cr2677 
ppm 

2 .4195 
.Ol6Q 

. 70015 

? . 403 .':, 
2 .4171?, 
2. 4 _7,7 ·::, 

IJ: Pr'lSS 

2.7500 
2 .. ?5017 

Ni. ?.:,1.6 
ppm 
2.40.51 

.0158 
.65737 

2.3873 
2.4101 
2.4177 

LC Pass 
2.7500 
2.2500 

Sb?n6A 
ppm 

2.4731 
.0104 

. 41882 

7.4612 
2.478-3 
2.47Q8 

LC Pass 
? .7500 
2 .2500 

C:02286 
ppm 

·;,. 426Q 
. 1Jt46 

. 6n·;:, 1q 

? .ii.118 

2. 428(1 
? . 44119 

l.C Pass 
2. 7.5nn 
? . ?500 

K _7664 
ppm 

?4.6?9 
. 08Q 

. 36270 

24.535 
24.639 
24.712 

L.C Pass 
27.500 
22.5()0 

As; 1. 9 .~6 
ppm 

2.4346 
.0265 

1.0885 

2.4084 
7..4338 
2.4614 

LC Pass 
2.7500 
2.2500 

~~~247 JI 
2.4466 

.0081 
. 3.'~064 . 

2. 4.sRQ 
2.4458 
'.?.. 4!":.50 

LC Pass 
2.7500 
2.2500 

Ag .-,,280 
ppm 

. 49448 

.00112 

.22645 

.49371 

.49397 

.49577 

LC Pass 
.55000 
.45000 

Ba4934 
ppm 

2.4406 
.0070 

.2B815 

2.4325 
2.4452 
2.4440 

LC Pa.s.s 
2.7500 
2.2500 

Fe259Q 
ppm 
q_qp,g4 

.0640 
.. 64nP.n 

9 . Q? 17 
q. 9q4✓ 

1.n.04q 

LC Pass 
11..oon 
9. ocmo 

Na58Rg 
ppm 
24.784 

.079 
.31994 

24.694 
24.814 
24.843 

LC Pass 
27.500 
22.500 

nptc,1-Rtor: .JST 

Be .3 1 :7,0 
ppm 

. 4Q68.3 

.00238 

.478h2 

.49420 

.49746 

.498f.,2 

I_ C Pct.ss 
.55000 
.45000 

Pb2 '7'03 
ppm 
·;, . 4 n .0 • . 5 

. n·1 A.7, 
• f:> 7 ,,;,,·;,4 

7. . . :,94F<. 
-;:, . 4,14 -;,, 

? . 4 ?f-.. f, 

l.C PASS 

·,"J. 7 ",(117 

'2. 2517(1 

\/ _ ? <:J ? i.. 
pprn 

~'- 4.4.4.7, 

.0[191 
.. 37~1 q 

2.4348 
2.4449 
2.4531 

LC PAS S 

2.75(10 
... 2 . 250[1 

Cci2265 
ppm 

2 .. 3616 
.0144 

. 60794' 

2.3466 
2 .. 3630 
2.3752 

LC Pass 
2 .7500 
2.2500 

Mg2790 
ppm 

?4 .607 
11 4 

.. 4.63f.8 

·;: 4. 4P."'i 

24. .6? 4 
2 4. . 7 1 1 

LC Pass 
27 .500 
22 . ':,00 

Zn21 .38 
ppm 

2 .4376 
.0111 

.45672 

2.4253 
2.4407 
2.4469 

LC Pass 
2.7500 
2.2500 

page 1 

Ca3179 
ppm 

24. 822/ 
.183 

.73920 

24.628 
24.846 
24.992 

LC Pass 
27.500 
22.500 

Mn2576 
ppm 
2.4346 

.0124 
.50984 

2. 4 22'.?. 
2 .4344 
? .447[1 

LC Pass 
2. 7500 
2 . 250CI 

065 



Analysis Report Mon 02-22-93 03:14:53 PM 

Method: CLP01AP2 Sample Name: STDB;CCB OPF.!rator: .JST 
Run Time: 02/22/Q~ 15:12:09 
Comment: CC8#2 

Mode: CONC Corr. Factor: 

Elem 
Units 
Avge 
SDev 
%RSD 

F:rrors 
High 
Low 

Elem 
Unit s 
AVQP 

SDev 
%RSD 

Error s 
Higl, 
I. ow 

F.lem 
Units 
Avge 
SDev 
%RSD 

#1 
#'2 
#3 

Errors 
High 
Low 

Al.3082 
ppm 
. 0405."3 
.02081 
51 .. "348 

.05868 

.04510 

.01781 

I_C Pass 
.2nnoo 
-.?onoo 

Cr2677 
ppm 
.00341 
.001.18 
.34.6{;.1 

.00273 

. 00477 

.OfJ273 

LC Pass 
.01000 
-.01000 

Ni.2 3 16 
ppm 

. 00.3 0Q 

.00129 
41.660 

.00422 

.001.69 

.00338 

LC Pas.c; 
. o4noo 
-.04000 

Sb?068 
ppm 

.00256 

.00247 
Q6.347 

-.00()29 
. 00."",98 
,. 003qq 

1. r. Pac. .c.. 
.06000 
-.06oon 

Co2286 
ppm 

.00360 

.00108 
29.9Q1 

.0036[1 

.00468 

.00252 

LC Pass 
.05000 
-.05000 

K_7664 
PPrn 
. 1 ·)p.g_.-=, 

.fJ2176 
16.878 

. 15?,.",4 

.11152 

.121Q8 

LC Pas.s 
5.0000 
-5.0000 

AI?-1.Q.",f-. 
ppm 
. oo .... n1 
. 00.356 
1 1 P... 2 -~ 

.no41n 

.on~Rg 
- .. on• 97 

1. C Pass 
. 01460 
-.01460 

Cu.32 47 
ppm 

.CIOt;.2'.? 

. 002.?,0 
54 . ~-?3 

• CJClf-,.C:,2 
. (l[J 1 Q2 
. [10422 

LC Pass 
. 02f,Cl0 
- . n?~,no 

Ag3280 
ppm 
. on? 7r.:, 
. 001 1 Cl 
t..n.n;>q 

. (102.31'1. 

. oot..nn 

.on18q 

I_ C Pns.~ 
. 01nno 
- .. 111000 

P.A49 .'~{;. 
ppm 

. nn?n? 

.onooo 
. O?,n88 

.1707.02 

. 11n2n2 

. 017'?02 

L.C Pass 
.?nono 
- . 2 0000 

oom 
. OOf,89 
.OrJ170 
28 . P.63 

. fJ06,:l,7 

.00687 

. 1)().392 

LC Pass 
.l lJ000 
- . 10000 

Nn.5889 
ppm 

.. n224R 

. 02.321 
1n.CS.24 

015A2 
.n482Q 
. 00333 

I_C Pass 
.!:'i . rmoo 
__ c:,_ ooon ~ 

Be31 .30 
ppm 
. 00018 
.00027 
146.77 

. 0004 .5 
- . oonnq 
.oon1s 

LC Pass 
.00500 
-.00500 

Pb2203 
ppm 
.00352 
.00355 
100. 9<'... 

-.00004 
.00707 
.00354 

LC Pass 
.01620 
-.016.20 

v_2q2c.. 
ppm 
.00236 
.00101 
42. 78{;. 

.nn235 

. nn:-s.37 

.C10135 

I_C: Pass 
.05000 
-.05000 

Cd2265 
ppm 
.00177 
.00162 
Q1. 64 7 

.OrJ318 

.0021? 

.noono 

LC Pass 
.00500 
- . 00500 

Mg2790 
ppm 

.02757 

. 0074 .3 
26 .943 

. 0?!"',95 

.r:i21oq 

. 0.3 .56 8.. 

LC Pas s 
.':,. 000(1 
-5 . 0IJIJl"J 

ppm 

.00620 

. 0010.) 
16 . 574 

. 1707? .•, 

. on!", 1 F:. 

. on62c1 

LC Pass 
.02orio 
- . 02000 

page 1 

Ca3179 
ppm 

. l ."3CJOCJ 

.00176 
l .'2675 

.14104 

.1:7,761 

. 1.?,E',62 

I_C F·as.s 
5.0000 
-5.0000 

Mn2576 
ppm 

. IJIJ 1 7;-;,, 

.00049 
7..7 . 265 

.00178 

.00227 

. no1 .:; o 

LC Pass 
. Cl 1. ~,Oll 

-.01 5 00 

0.66 



g6 I ;i;_11n•z ··5·,,1 . ..I ... l\o1 t . I l 
1 l 'I-'· i ... th ... ; 1-. 

Anal y.si.s Report Mon 02-22-Q3 n3:58:23 PM 

Method: CLP01AP2 Sample Name: HALFSTD;CCV Operator: JST 
Run Time: 02/22/Q3 15:55:38 
Comment: CCV#3 
Mode: CONC Corr. Factor: l 

Elem 
Units 
Avge 
SDev 
%RSD 

Errors 
High 
Low 

Elem 
Units 
Avge 
S Dev 
%RS[) 

Errnr~s 
High 
Low 

Elem 
Units 
Avg.=:, 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
l_o w 

Al,3082 
ppm 
24.852 

.044 
.17728 -

24.821 
24.902 
24..833 

LC Pass 
? 7 . 500 
22.500 

Cr2677 
ppm 
2. 44.37 

. 00?,Q 

. 15250 

2. 44.54. 
2. 44.64 
2 . 4. ,3g3 

LC Pae.s 
2 .7500 
2 .2500 

Ni231 f:, 
ppm 
2 . 4354 

.0022 
.09167 

2.4363 
2.4371 
2.432Q 

I_C Pass 
2 .75f10 
2.2500 

Sb'20A8 
ppm 
2.G.810 

.0154 
.62166 

2.G.721, 
2.4721 
2. G.CJ1".f:, 

LC Pa.s .e. 
2. 7!=.ni.-i 
2 . 7. 50CJ 

Cc,2286 
ppm 
? . 4.61P. 

. 001 '? 
. 050hf:, 

2. 4.6-;:6 
? . 4.604 

LC P;.:;iss 
?. .. 7"',1111 

K:_766.:.. 
ppm 
2 G.. 765 

.054 
. 21CJ.37 

24.70?. 
24.7Q6 
24.7Q6 

Lr: Pass 
2 7.500 
22.500 

As1CJ .36 
ppm 
2.47.39 

.0072 
.2Q288 

2.4.778 
2. 4 78,3 
?.4.655 

I_C Pass 
?.7500 
2 . ?.500 

Cu.324.7 
pprn 

2. G.53Q 
. 0087 

. 3 "',362 

2.4447 
? . 4620 
2.4.551 

LC PP.ISS 

2.7500 
2. ?5flfl 

Ag.3280 
ppm 
.4Q870 

. 00246 /' 

.4.Q322 , 

. 4Q603 
_4gq1g 
.50088 

1_c Pass 
. 55000 
.4.5000 

8a4.Q.3 4 
ppm 
2. 4.4.,32 

.0049 
.20231 

2.4.410 
2.4489 
2. 4.3QB 

L C Pas.e. 
2 . 75Cln 
?.?.500 

opm / 

1 0 . 104. / 
.027 

10. 1 1 8 
10.121 
10. n7.7 , 

LC Pass 
ll.000 
q _nnoo 

Na5889 
ppm 
24.900 

.065 
.2604.6 

24.886 
24.971 
24.843 

LC P;;,i .c;s 
27.!">ClO 
?2.500 

Be.3130 
ppm 
_4gg33 
.00068 
. 1,36,34 

.4Q991 

.50046 

.4.9911 

1. C Pns s 
.. 55DOn 
. 4. 50C1CI 

Pb22[l.3 
ppm 
2.4.~6q 

. nn?!", 
. 1 no~,5 

2 .. 45~,0 
2 .456 1 
2. 4.!=,Q7 

LC Pas ::; 
7 .7':',0() 
2 . 2 snn 

V _ 2Y24. 
ppm 
2.4601 

.0027 
.10785 

2.4571 
2.4.621 
2. 4611 

I..C Pa s ,:o. 
2.7sno 

1" 2. 2son 

Cd2265 
ppm 
2. ?,879 

.0016 
.06658 

2.3863 
2.3895 
2 . 3879 

LC Pass 
? .7500 
2 .. 2500 

Mg2790 
ppm 
2 4..890 

.O ll 
.f':1 4616 

2 4. 877 
2 4. . .'39Y 

2 4..894 

LC Pass 
27. 5[11] 

'7'2 .. 5(10 

7 n?.l38 
pi:-,m 
2 .4579 

.0070 
.28670 

2.4603 
2.4634 
2_44.9q 

LC Pa.ss 
2.7500 
2.2500 

page 1 

Ca.3179 
ppm 

25. 237 / 
.04.0 

.1604.6 

25.236 
25. 2 7,'3 
25.1CJ7 

L.C Pass 
✓.· 7. 500 
?.2.500 

Mn2576 
ppm 
2 .G.46<:, 

.004.6 

. 18980 

2 .44QO 
2. 4495 
2. 4.4.12 

LC Pass 
2. 7.'S00 
2 . 2500 

067 



Analysis Repor~t Mon 02-22-Qj 04:01:30 PM 

Method: CLP01AP2 Sample Name: STOB;CCB Operator: .JST 
Run Tim,:;,: 02/22/9?, 15:58: 29 
Comment: CC B# .3 
Mode: CO NC Corr. FActor : 1 

Elem Al3082 
Uni.ts ppm 
Avge . 0276 .3 
SDev . 023.7,0 
%RSD 8t... :v,n 

#1 . 04047 
#2 . 04170 
#3 . 00073 

Errors NOCHECK 
High 
Low 

Elem Cr2677 
Units ppm 

AvgF: . 00205 
SDev .00059 
%RSD 2 8.885 

# 1 . 0027.3 
# 2 .. on·1 70 
#3 . 00 171 

Errors NO CHECK 
High 
Lo w 

E 1.t?m 
Unit s 
Avge 
SDev 
%RSD 

#1 
#2 

p pm 

. 00::',9t.. 

. 000CJ7 
2t... 7t..t.. 

. o• :) ,38 

.00506 

. 00338 

Errors NOCHECK 
High 
L.ow 

Sb2068 
ppm 

-.00[')87 
. 011 St.. 

t:328 .. ;, 

.007t..1 

.00403 
-.01405 

NOCHE CK 

Co2286 
ppm 

. 00t..lS8 

. 00108 
?.3. fJ79 

. n• .3 6Cl 

.OOt..f,B 

. f':1057 6 

NOC:HECK 

K 7f-,ht.. 

ppm 

. 08?,f,t.. 

. 06CJ6J 
8 ,'3. ?.?.CJ 

.1fJ107 

.14289 

.006CJ7 

NOCHECK 

Ast Q,36 
ppm 

.00686 

. oog1 _,, 

t .7,.7, _ 1A 

. 01031 

. 01 -3 77 
- . no:~50 

NOCHECK 

Cu32 47 
ppm 

.00345 

.Cln176 
S0.888 

.. C101g2 
. oo .s:';7 
. 011 .307 

NOCHFC:K 

ppm 

. 0011.4 

. 00311 
'2.74.04 

-.00167 
. 00448 
. noo6o 

NOCHECK 

Ra49 .7, 6.. 
ppm 

.00162 

. nncl7• 
4.3 . .7,t..t.. 

.110081 

. 00202 

.on202 

NOCHECK 

Fe2599 
ppm 

.008 09 

. 00106 
1.3.1 2 4 

. OfJP. 7 J 

.00870 

. Clf"l(-,87 

NOCHECK 

N;=i"',88 9 
opm 
. n0916 
. 02019 
22n _44 

.02081 

. 02081 
-.01415 

Re:~ 1 .30 
ppm 

.00018 

.000?7 
150.40 

.00018 

.00046 
-. 00009 

NOCHECK 

Pb2203 
ppm 

. 00116 

.00353 
--~03. 87 

.00115 

.00470 
- . 0023 7 

NOCHECK 

V _-;.,q·;,t.. 

ppm 
.00101 
.00209 
206. 4:3 

.00035 

. 00.335 
-.00066 

NOCHECK NOCHECK 

Crl22A ."'> 
ppm 

. 001t..1 

.00061 
t..3. 31 9 

.00106 

.0021 2 

.00106 

NOCHEC K 

Mg2790 
ppm 
.02 1qo 
.0061 2 
2 7. 9.5.7, 

.021nq 

. n?8.:,x 

. (11622 

NOCHECK 

7n? 1 .-' .. ' \ 

porn 

.. nn?.74 

.00261 
96.._q70 

-.00002 
.00516 
. 0030g 

NOCHECK 

page 1 

ppm 

• OCl.",Q ?. 

.005.53 
110.0'2 

.00665 

.00956 
- . 00 l 1 -::', 

NOCHE CI< 

Mn ?.576 
ppm 

.001 6'2 

.00056 
3 4 . f:,32 

. 002 ;;7 

.00130 

. 00 :L .~.,-1 

~JC.1CHEC:: K 

06.8 



Analysis Report Mon 02-22-93 04:10:42 PM 
' 

" i Method: CLP01AP2 Sample Name: INTAA:ICSA Opera tor: JST 
Run Time: 02/22/93 16:n?-57 
C:omment: 
Mode: CO NC Corr . Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Al.3082 
ppm 
504.98 

2.23 
.4419n 

502.41 
506.09 
506.44 

LC Pass 
600.00 
400.00 

Elem Cr2677 
Units ppm 
Avge .01916 
SDev .00256 
%RSD 13.377 

#1 . 0215.3 
#2 . 01952 
#3 .01644 

Errors NOCHECI<: 
High 
Low 

Eiem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
I . ow 

Ni2.31 6 
ppm 

. 00141 

.00129 
91.652 

.00169 

.00253 

.00000 

NOCHECK 

Sb20n8 
ppm 
-.0078rJ 

.02197 
281.64 

.n1407 
-.oo76n 
- . 02987 

NOCHECK 

Co2286 
ppm 
- . 00181 

.00108 
5g_331 

- . 0007 .3 
-.0028Q 
-.00180 

NOCHEC K 

K _ 7h64 
ppm 
. 0627 ,.,, 
. [19 l .-~5 

145.61 

.16380 

. 0.38.:,t.. 
-.01394 

NOCHECK 

I , 

A~l9.36 
ppm 
- .10447 

.0232?. 
22.286 

-.osg70 
-.09241 
-.13131 

NOCHECK 

Cu3247 
ppm 

.00244 

. 002.:,2 
9 4. 854 

.00231 

. oo4x.3 

.00019 

NnCHECK 

Ag.3 ·;:>P, rJ 

ppm 
. (10?0.3 

.On436 
?14.85 

. 00706 
-.oon5g 
-.noo3g 

NOCHECK· 

8a4934 
ppm 
-.01ogn 

.00095 
8.68g7 

-.01062 
-.01012 
-.n1196 

NOCHECK 

Fe2sg9 
ppm 
184. 1g 

.48 
.26300 

18.3. 63 
184.!:>3 
184 . t..O 

LC Pass 
?4• .nn 
160.00 

Nr1."',P,P,q 

ppm 
.?1n6? 
. 02.3P.2. 
tl.312 

.23810 

.19564 

. 1 g814 

NOCHECK 

Be .31 .V:l 
ppm 
- . nnnoq 

.DOOfJO 
3_g7p.6 

-.oono8 
-.00009 
-.ooong 

NOCHECK 

Pb2203 
ppm 

.04532 

.026 07 
57.5?4 

. 0744 .:', 

.03739 

. 0 2 4 1 :3, 

NOCHECK 

1./ '2 9 '/.4 
ppm 

. 00.3?6 

. nn?.31 
7t . no8 

.00593 

. 001q:3 

.00191 

NOCHECK 

C,i?.?6."'i 
ppm 

. nono1 

.00191 
2.357.3. 

.Cl0185 

.00014. 
-. f":10196 

Nl)CHE-:C K 

Mg2790 
ppm 
f',10.75 

1. 09 
.2 1288 

509.52 
511 . 59 
5 11.1-?, 

LC Pass 
600 . 0D 
4.CIO . Ll(I 

? n 2 l .38 
ppm 

. 031')7[ 

.OCl419 
13.629 

.0.3 151 

.03444 

.02618 

NOCHECK 

oage 1 

Ca.31 7g 
ppm 

4 75 . . 34 
.77 

. 161.:,2 

474 . 75 
476.20 
4.75.06 

LC Pas s 
600.00 
400.00 

Mn2576 
ppm 

.01073 

.00078 
7 .2950 

. 0115,':, 

. 010.':,5 

.01005 

NO CHEC K 



Analysi.s Rt:>port Mnn 02-22-93 04.:13: 32 PM 

Method: CLP01AP2 Sample Name: TNTAB8:ICSA8 Operat,:ir-: .JS T 
Run Time: 02/22/93 16:10:4.8 
Comment: 
Mode: CONC Corr. Factor: l 

Elic,m 
Uni t .s 
Avge 
SDev 
%RSD 

Er-rors 
High 
l..nw 

Elem 
Units 
Avge 
501':'V 
%RSO 

Errors 
Hi gr, 
I. ow 

El.em 
Unit s 
AvgF:: 
SDev 
%RSD 

Err-ors 
High 
Lc,w 

Al3rJ82 
ppm 
506.4.0 

2.02 
.3994.4. 

504..07 
507. 3 .5 
507.76 

LC Pass 
600.00 
400.00 

Cr?677 
opm 

.46934. 

. no177 

. 3 764..3 

. 4. 71 .3.'3 

. 4.68.32 

. 4.f,P.,.:,·:> 

I C Pa.ss 
. 600C1r.1 
.4.IJOC10 

Ni2.316 
ppm 
. 87::',C)P, 
.004.65 
. .'S.3179 

.8784.8 

.36920 

.874.26 

LC Pass 
1.2000 
.80000 

Sb2068 
ppm 
-.0154.2 

.01860 
120. 6:3 

.00523 
-.02062 
-.03086 

NOCHECK 

Co2286 
ppm 
. 4.4.591 
. rm3.3• 
.74.023 

. 4.C..879 

. 4.4.663 

. 44.?.31 

LC Pc1ss 
. 6onno 
. 4.0000 

K_7664 
ppm 

.19168 

.11890 
62.032 

.28926 

.22653 

.05925 

NOCHECK 

AslC) .36 
PPm 

-.11520 
. OfJ6_<=;6 

5.6951 

-.11054. 
-.112.37 
- .12270 

NOC:HF.:CK 

Cu3?47 
ppm 
. 4.6695 
. ons.3n 
1 . 1 .?,4. J 

• Ci.f·, 11 f. 
. C..6814 
. 4.71S ."'i 

L. C Pas .c. 
.60000 
. 4.r·1nno 

Ag.328[1 
ppm 

.994.63 

. 00208 

.20953 

.994.11 

.99285 

.99692 

LC Pass 
1..2000 
.80000 

Ba49 .'~4. 
ppm 
. 452:::?.3 
. 00184 
. 4.1P.1n 

. 4.5(107 

.4.53Cll 

.4.5361 

I c Pass 
. Al7fJ00 
.4.0000 

Fe'.?599 
ppm 
1 P.,4 . 64. 

1.R 

. 1797(.St.. 

7. -~~ , . . ~ /~ 

1..~ 6.. - f--:>6. 

I__ C P:=i-=..s 

? 4.n .nn 
J Ar:-1. no 

Nc152..''?,C) 
ppm 
. 19t..81 
.025.:,J 
1 .3. 09 .<; 

.20563 

.2131.2 

.16567 

NOCHECK 

BP-31.30 
ppm 

.45991 

.00081 

.1764.0 

.t..5992 

.4.6072 

. c..scno 

LC Pass 
.60000 
.40000 

Ph2203 
ppm 
.. q:~54. 1 
. n1 l,c,,g 
1 . 269f, 

. 94774. 
.. q2c..ns 
. 9.7,t..4.'2 

1 C Pass 
l.?nnn 
.817000 

V _ 2924 
ppm 
.4.7192 
.00153 
.32521 

.4.7360 

.4.7058 

.47158 

LC Pass 
.60000 

,.. . 40000 

Cd2265 
ppm 

.8654.9 

.00396 

.4.5801 

. 86534. 

.86952 

.86160 

LC Pass 
1.2000 
.80000 

Mg279Cl 
ppm 
511.7,) 

. 5?. 
.J0181 

511 . . 3f:, 
_c:,12 . . ) 2 
':,11 .. 50 

LC Pass 
,=:,no.no 
4.00.ClfJ 

7:n 2 1.7, F. 
ppm 

.97289 

.00392 

.4.0325 

.97119 

.97010 

.97738 

LC Pass 
1 . 2000 
.80000 

page 1 

Ca.:,179 
ppm 

476.4.1 
.4.9 

.10383 

4.76.98 
4.76.1 5 
4.76.10 

LC Pass 
600.00 
400 .00 

Mn'.?57 6 
ppm 

. 4.611 ~) 
. 0005.') 

.1188q 

. 46087 

. 4617.'3 

.4608[1 

LC Pass 
.A17000 
.40000 

-0~70 



Analysis Reoort Mon 02-22-93 04:16:24 PM 

Method: CLP01AP2 Sample Name: 2XCRDL293Ql;CRI 
Run Time: 02/22/93 16:13: 38 
Comment: 
Mode: CONC Corr. Factor-: l 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#.". 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Al3082 
ppm 
. 22890 
.06631 
28.971 

.30341 

.20690 

. 1 7638 

Cr2677 
ppm 
.01768 
.00257 
14.562 

.02007 

.01495 

. 01802 

Ni2316 
ppm 
. 077.36 
. 00176 
2.2709 

.07595 

. 07679 

. 079.7., /° 

Sb2068 
ppm 
.10761 
.C11738 
16.1 .'55 

.113(12 

.08816 

. 1?164. 

Co2286 
ppm 
.10085 
.00000 
.00075 

• 1008~, 

. 100.~-5 

. JOfJ85 

K ~7 f-,f. 4 
ppm 

41.775 

- . (l .~4...\C.; ."--, 
- . [lf; 7 1.-.. 

- . (17h r , .-' 

Asl.9 .36 
ppm 
.03202 
. 0Cl687 
2 1 . 461 

.03951'-, 
_ o:~o:~9 
.n?.611 

Cu?,2 4.. 7 
ppm 
• 04..,:;.4..7 

. OO."S05 
6. 85.36 

.0479?. 

.04217 

.04331 

Ag.3 ?P.il 

ppm 
n21 ·;;- 1 

.no150 
7.065 6 

. 0 '.?",?08 
- 1- 1, 94..8 

. o·;,·?o7 

Ba4934 
ppm 
-.00001 

.00035 
5095.6 

.nno19 
- . non4 t 
.00020 

Fe2599 
ppm 
.09015 
.02883 
31.983 

. 1 2274 

.07973 

.06797 

Na5889 
ppm 
- . 0033.3 

.01663 
499 .. 36 

-.014.lS 
-.01166 
.01582 

... 

Operator: JST 

Be3l .3 0 
ppm 
. 00971 
.00015 
1. 5964 

. 0095.3 

.00980 

. 00980 

Pb2203 
ppm 
.01364 
.01594 
116.87 

.02936 
-.00251 
.01408 

V _ ?924 
ppm 
. 09881 
. 00175 
1. 76CJ~, 

.09982 

.09679 

.09981 

Cd2 2 65 
ppm 
.01008 
.00053 
5.2298 

.01060 

. on95 .'5 

. 01noB 

Mg 2790 
ppm 
. 21252 
.07059 
33.215 

. 29359 

.17928 

. 16469 

7-n2 l .38 
p pm 
. Cl?,86 7 
. 00'21 ~; 
5 . :",731 

.114.J(lg 

. [).", 79Y 

. 036q4 

page 1 

Ca3179 
ppm 
. 1.38.54 
.05806 
41.909 

.20371 

.11956 

.09234. 

Mn2576 
ppm 
.02985 
. 00028 
.94069 

.03001 

.02953 

.03002 

0·71 



Analysis Report Mon 0?-?2-93 04:lQ:\4 PM 

Method: CL POlAP2 Sample Name: HALF !:'; T[): CCV 
Run Time: 02/22/Q3 16:16:30 
Comment: C:C Vl:t4 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
Hi<;Jh 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
# .3 

Err~ors 
High 
LOl.J 

A 1 ."",082 
ppm 
2 4.915 

.074 
.2Q73Q 

24.899 
24. 8 .">0 
? 4.9q6 

LC Pass 
27 .. SCIO 

22.~00 

Cr2677 
ppm 
2 .4543 

.0087 
. 354.34 

·;, _ 44.54 

u -: Pass 
7. . 7500 
?.25(1(1 

Sb2068 
ppm 

2.4Q07 
.0018 

.07271 

2.4.901 
2_4q27 
2.4.892 

LC Pass 
2. 7500 
2.2500 

Co2286 
ppm 

2.4.788 
.0088 

. 35A76 

2 .4AOQ 
2.4.690 
2 . 486.3 

LC Pass 
2 . 7.',00 
2.7.50[1 

AslQ .36 
ppm 

2.4881 
.024.6 

. 987.38 

?.5158 
2.46BQ 
2 .4.795 

LC Fass 
2. 7500 
2.2500 

Cu3247 
ppm 

2.4669 
.0058 

. 2.3466 

'2. 4677 
2 . 46fJ8 
2. 4 72.!, 

LC Fass 
2.7500 
2.2500 

8a49 ?,4 
ppm 
2.4576 

.0039 
. 15680 

2.45Q8 
2 .45.3 1 
2 .4598 

LC Pass 
2 . 75f)0 
2 . 250CI 

Fe?.599 
ppm 

10.113 
.014 

. 1 ,"", 706 

10 . 1 20 
1n . oq7 
10 .. 1 '7?? 

l.C Pass 
11 . OOCI 
q _onoo 

Elem 
Units 
Avge 
SDev 
%RSD 

Ni2.:.q 6 
p pm 

2 .4425 
. 0081 

.. 3.3200 

K_7664 
ppm 

24..824. 
.074. 

.2Q881 

Ag3 28CI 
ppm 

.50164 

.00195 

. 38811 

pprr, ; · "' 1-,--, q 2 . ., . _J -,:_ 

.. 066 
.264R1 

#1 
#2 
#3 

Errors 
High 
Low 

2.44.39 
2.4338 
2 .449P. 

LC Fass 
2.7500 
'2.2500 

24.890 
24..744 
24.838 

LC Pass 
27.500 
22.500 

.50332 

. 499.50 

.50210 

LC Pi3.s .s. 
.55000 
.45000 

25. CL33 

24 . Q61 
25. 09.3 

I_C Pass 
27.500 
22.500 ... 

OperAtor~: ,TS T 

Be.31.30 
ppm 

.50120 

.00114 

.22697 

.50156 

. 49992 

. 50211 

,_c Pass 
.55000 
.45000 

Pb2203 
ppm 

2.4.58Q 
.0076 

, 30756 

2. 4620 
? . 450 2 
? . 4.64.3 

LC Pass 
7 .7500 
2. 2 5no 

Cd2265 
ppm 

2.4173 
.0104 

.4.3097 

2.4213 
2.4054. 
2. 4250 

LC Pass 
2.7500 
2.2500 

Mg2790 
ppm 

25.112 
. 050 

. 19Q14 

2 5 . 108 
2 S.06 4 
25.1A4. 

LC Pass 
27. 50(1 
22.500 

V _ 2Q2 4. / Zn2138 
pi:,m ppm 

2. 4702 . 2.4703 
/ . 007.:, . 0098 I 

. 29447 .39736 
__, 

2.4722 
2.4621 
2. 4762 

LC Pass 
2 .7500 
2.2500 

2.4.706 
2.4603 
2.4.79Q 

LC Pass 
2.7500 
2.2500 

oage l 

Ca3l 7q 
ppm 

25.207 
.080 

.31887 

2 5. 267 
25.115 
25.238 

LC Pass 
27 .500 
22 .500 

Mn257 6 
ppm 

2. 4592 
.0074 

. '.?Q9Sr1 

2 .46 1 7 
?. 4snq 

LC Pas s 
2 . 7':,IJO 
2. 2500 

0·72 



Analy sis Report Mon 02-22-93 04:22:04 PM 

Method: CLP01AP2 Sample Name : S TDB;C CB 
Run Time: 02/22/93 16:19:?.0 
Commpnt: CC8#4 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSO 

Error-s 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

tL3 

Errors 
High 
I O\•J 

f)Pm 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Err-or .s 
High 
Low 

Al3082 
ppm 

.02799 

.00786 
28.074 

. 03249 

. 03256 

. 01892 

L.C Pass 
.20000 
-.20000 

Cr2677 
ppm 
.00205 
.rJ0059 
28.895 

.00273 

.00170 

.00171 

LC Pass 

.01000 
-.01000 

Ni2 .":~, 16 
ppm 

. 00281 

.00195 
69.282 

.00506 

.00169 

.00169 

LC Pass 
.04000 
-.fJ4000 

Sb2068 
ppm 
-.00461) 

.00522 
113.54 

-.00204 
-.00115 
-. n1061 

I...C PASS 

.06000 
-.06000 

Co2286 
ppm 
.00252 
. 001,"1,7 

74. 2::~5 

.00360 

.0036[1 

. 000.36 

L.C Pass 
.05000 
-.05000 

K_7664. 
ppm 

- . 00697 
.09135 

1 .'310.5 

.01743 

.06970 
- . 10804 

LC Pass 
5.oono 

- .':>. 0000 

As1936 
ppm 

-.00508 
.00567 

111.80 

- . 01062 
. 0007? 
- .. 005.3.3 

I r. PA."'-"'-

01 t..60 

- . 01460 

Cu3'-?4 7 
PPm 

.00307 

.nop;iq 
6 t... .. p.qq 

. on,c-,37 

.00192 

. 001 q ·;:· 

LC Pas .s 
. IJ2f,CJI) 

- .0250(1 

~\g.7,280 
PPifl 

. 00108 
.. O(HJ80 
7.7, . 6-35 

.0(1198 

.0(1044 

.. OClfJ84 

LC Pass
. 01000 
-- . 01000 

Ba49.34 
ppm 

.00121 

.00093 
76.444 

.00142 

.00020 

. 00?02 

I C: Pi=iSS 
.?0(100 
- .?0000 

Fe2599 
ppm 

.01667 

. 00424 
·;, 5_ t..65 

.02157 

.01422 

.01421 

LC Pass 
.10000 
- . 10000 

Na.'5889 
pprr, 
- .019g3 

.01663 
83.229 

-.00916 
- . Oll6A 
- . (1 ."'>913 

LC Pass 
5.0000 
-5.0000 

Operator-: .JST 

Be .3 1?,0 
ppm 

.00018 

.00027 
149.18 

.00045 

.00018 
-.00009 

l..C: Pass 
. 00500 
-.00500 

Pb2203 
ppm 

-.00239 
. 00.313 

130.90 

-.00121 
-.00002 
-.00593 

LC Pass 
.01620 
-.01620 

V_292t.. 
ppm 

.00034 

.00100 
292.09 

-.00066 
.fJ01 .35 
. oon.34 

I. C Pa.a.c:; 
.05000 
-.05000 

Cd2265 
ppm 
.00177 
.00110 
62.518 

. OOO."'i3 

.00265 

. 0021-;:, 

I _C F'P. S .S 

. OD!">IJli 

- . on!=,OO 

Mg27q0 
ppm 
. 0470.:, 
. On7t...7, 
15. 811 .-:', 

. (J.S.S l .3 

. 0454 :i 
. 041]!",6. 

L.C Pa :'3 S 
5.DC100 
-5 .. lJ01JC1 

ppm 
.00448 
.00060 
13.526 

. 0041? 

. OC14·tt... 

. OOS1x 

1.C PA.s,;, 

. Cl?OClf:l 

- . 02110n 

page l 

Ca3l79 
PPm 

.01852 

.00685 
37.009 

.02626 

.01322 

.01608 

1.C Pas s 
5.0000 
-.5. 0000 

Mn2576 
ppm 
.00130 
, (]0097 
·;·.:, .005 

. i"J0130 

. CIIJ227 
(IC)l]32 

LC Pas s 
. 01500 
-.01500 

073 



g~ ~ 3l.1"7 c.5·7q 11:: U11-1 ,/1,,,,"!'ll,h.• !' i 

WESTINGHOU SE/HANFORD 

1 4 
ANALY SIS RUN LO G 

Lab Name: SKINNER & SHERMAN LABS. Co ntract: 68-D0-010 8 

Lab Code: SK INER Case No. N3-02-059SAS No. SDG No . 807K05 

I nstrument ID Number: F7 Method: A 

Start date: 03/02/93 End date: 03/02/93 

EP A 
Samole 

No. 

:s 0 
: s2 000 
: ss000 
:s 10000 
' ICV 
I CB 
CRA 

:ccv 
: CCB 
:zzzzzz 
: zzzzn 
: zzzz n 
: zz zz zz 
:zzz zzz 
:zzzzzz 
:zz zzzi 
:ccv 
:ccs 
: PBS 
:Less 
: B0 7K 05 
:B0 7K 05D 
: B0 7K 05 S 
:cc v 
: ccs 

D/F :Time: ... .,, R 

Analyte s 

:A:s:A:B:B: c:c:c:c :c:F:P:M:M:H:N :K: s: A:N :T:v :z:c :B : 
:L:s:s:A:E:D : A:R:o:u:E:B:G:N:G:1: : E: G:A:L : :N:N:~ 

' --- _____ , _ . _ , ___ 1 ___ _ _ , ______ __ - · ____ I _ _ _ I _I-- · _ 

1.00:1100: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x : 
1.00:1100 : ______ : _ : _: _ : _ : _ : _ : _ : _ : _ : __ : _: _ : _ : _: _ : _ : _: _ : _ : _: _ : __ : _ : _: X: 
1.00:1100: ___ _ _:_:_:_:_:_:_'_:_:_:_:_:_:_:_:_:_: _: _:_1_:_:_' :x : 

I 1 I I I t I I I I 1 I t I I I I I I _,_,_ , _ , _ , _,_,_ , _ , _ , _,_ , _ , _ , _ , _ , _ , _ , _ ,_, _ , _ , _ 1.00:1101 : ___ _ : X: 
1.00:1101: ___ _ _ :_: __ :_ - _:_,_:_:_,_:_:_:_•_:_,_ - _:_, __ :_:x: 

_ :_,_,_:_:_,_:_:_._:_:_: __ ,_: _:_,_:_,_,_:_:_:_ r : 1.00:1101: ___ _ 
l.00:1102: ______ :_:_:_:_, __ : _ : _ : _ :_: _:_ , _ , _ : __ : __ :_:_:_:_,_:_'X ' 
l.00:110 2: ______ :_: _:_:_:_;_:_:_:_,_:_:_,_:_,_, _,_,_:_:_, _,_, _, _' X' 
1.00:1102 : ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x: 
1.00:1103 : ______ , _ , _ : _ :_: _:_ : _ :_: _ : _ :_: _ : _:_: _ : _ : _: _ : _ : _: _ : _ : _ : _ : _ 
1.00 : 110 3 : ______ :_· _:_: _ · _ · _ : _ : _ : _ · _ · _:_·_:_· _ : _ 1

_ : _
1

_ ' _ : _
1

_ : _ · _ _ 

1. 00: 1103 : _______ , __ : _ , __ ,_ , _ _ . _ , _ : _,_: _ , _ , _ : _,_ , _ : _ : _ , _ : _ , _ ,_ 
1.00:1104 
1.00:1104 
1.00:1104 
1. 00:1105 

I I I I I I I - - - _, __ , _ , _ ,_ - - ' - · -·- _,_,_,_, __ ,_,_,_ - -
I I I I I I _____ , _ , _ , _ ,_, _ , _ , _,_ - _,_ - _,_ 

- - -·· _ 9 1 - - -- - · 
I I I I t I I I I I I I I I ______ , _ , _ , _ , _,_,_ , _ , _,_, __ ,_ , _ , _ ,_ , _ , _ , _ - · _, --· _ , --· 

_ r - _ , - - - · ·- - ._ _ , - - - - · - - - - - ··- · - - - - - - --

1. 00: 110:. : ----- I I _, __ , _, _ - _,_,_,_ - _, _ - _,_, _, __ -
_ 1 - I - I - · t - : X : 

1 . 00: 110s: ___ _ - - - _ , __ ,_ - _ , _ - _ , _ -
1 . 00:1106 ------ _ , _ : __ , _ , _ , __ : _ : _ : _ : __ : _ 

____ _ _ 1 _ _ :x 
_._:_:_:_,_ :xi 

1 . 00 : 1106 ______ :_:_: _ : _ : _ : _ : _ : _:_ : _ : _: _: _:_: __ , _ , _ 
1.00:1106 ______ ,_: _:_:_:_:_: _ : _ : _ , _ : _ : _:_:_:_:_, _,_ 

_,_,_, __ :x: 
_:_,_,_:_:_:x : 

1.00:1107 ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_'_:_:_,_:x: 
1.00:1107 ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: x: 
1.00:1107 ______ ,_:_:_:_:_:_:_:_: _:_:_:_:_: _: _:_:_:_:_:_:_:_:_:_:x : 
1 . 00:1108 ______ , _:_:_:_:_:_:_: _,_ , _:_: _ : _,_:_:_:_: __ :_,_:_:_:_:x : 

I I I I I I I I I I I I I I I 1 I I I I I I l t t _____ , _,_, _,_, _ , _ , _ , _,_ ,_,_,_ , _,_,_,_,_ , _ , _ , _ , _ , _,_,_ , _ , 
I I I I I I I I I I I I I I I I I I I I I I I I _ . _,_,_,_,_,_ , _ , _,_,_,_ , _ , _ , _ , _ , _ , _,_ , _ , _ , _,_ , _ , _ , 

I 1 I I I I I I I I I I I I I I 1 I I I I I I I I I I 
___ I ______ I •-' _I _ 1 _ .,I _ I _ l _t __ 1 _ _ 1 _ 1 _ I _I _I _ 1 _I _ 1 _ 1 _ I __ t _I _ I _ t _ _ 1 _I __ 

I I I 1 I I I I I I I I I I I 1 I I I I I I I 
, ______ , _1_1_,_1_1_1_1_1_1_ 1 _1_1_1_1_1_1_1_1 _ 1 _1_1 __ ,_,_ 

I I I I I I I I I I I I I I I I I I I I ______ , _,_,_ , _ , _ , _ , _,_ , _,_ , _,_,_ , _ , _,_ , _ , _ , _ , _ , _ - -
I I I I I 1 I I I I t I I I I I I I I t I .I I ___ , ______ ,_,_,_,_,_, _ , _ , _ , _,_, _ , _,_,_ , _ , _ , _,_ , _ , _ , _ ,_,_, _ , _ 
I I I I I I I I I I I I I 1 I I I I I l I I ______ , _ , _ , _,_ , _,_ ,_, _,_ , _ , _,_,_,_ ,_, _ ,_,_ , _ , _ , _ , _ , _ - -

I I j I I I I I I I l I I I I I I ______ , _ , _ , _ , _ , _ , _, _, __ , _, _, __ ,_, _,_ , _ , _ , _ , _ , _, _ , _ , _ , _ , 

FORM XIV - IN JL M0 2. 1 

032 



5302132--BISMUTH 

Run id: F7 9306102 
PERKIN-ELMER 30308 
Analytical method: A 
Elemeint: Bi 

Pos. Sample Code 

1 0 PPB WS0 
2 2000 PPB WS1 
3 5000 PPB WS2 
4. 10000 PPB ws:3 
5 ICVBI ICV 
6 CAL BLK ICB 
7 CRA CRA0 
8 5000 PPB CCV 
9 CAL Bl_K CCB 

10 X X 
11. X X 
12 V X /\ 

1 ~ ~· X X 
14 X X 
15 X X 
16 X X 
17 5000 PPB CCV 
18 CAL BLK CCB 
19 PB PBS 
2 0 CLCSPS l.CSS 
21 $302132-(2)1 c:, ,, 

22 S.302132-01 $2 
,.,< 
/.. ._, S302132-·01 OS 
24 :,(2)(Z)ll) F'PB CC\/ 
25 CAL BLK CCB 

C L_ P MET AL S 3.03a 

Acquired: 03/02/93 l:)y SRP 
Crunched: 0.":,/02/9:~. by SRP 
Time: 11.13 
Proces.sing pr-otocol: ~?-./90 

Preparc1t ion Client ID Date Time 
Meth Batch Date 

A $0 03/02/93 11:00 
A $2000 03/02 /9 :?, 11:00 
i:,, s .:,000 03/02/93 1 l : 00 
A ~. l lZH2J00 03/02 /9 ."3 11: 01 
A ICV 0Z,/02/9 Z., 11. :ell 
A ICB 0?;,/0 '2/93 11:01 
A CRA 03/02/93 11.:02 
A CCV 0 .3/02 /9 .~, 11:02 
A CCB 03/02/93 ll:02 
A zzzzzz 03/0'2/9:~. 11: 0 :~, 
A zzzzzz ('13/e.12 /9:~ 11 :03 
/;, zzzzzz 0 .:,/02 /9:~ 11:03 
A zzzzzz 03/02/9Z, 11. : 04 
A zzzzzz 03/02/9?:, 11 : 04. 
/.1 zzzzzz (13/02/93 11:04 
A zzzzzz 0 .3/02/9?:, 11 : 0!:, 
A CCV 03/02/93 1.1:0-:i 
A CCB 0.:,/ 02 / 9:~, 11 : 0 !:, 
/.1 '2621 02/18/93 f.:>BS 03/02/9 ?:, 11:06 
P, 26'21 02/18/93 LCSS 0 :'$/11)'2/9 .:, 11:06 
A 2621 f/J'2./1P.../93 B07KIZJ5 03/02/93 11:06 
A '2621 (!J'.2/18/93 e.07K05D 0 :!, I (~2 / 9 :5 11 : 07 
A '2621 02/ lf.::/9:!:, f.l.071<0 .':,S 03/07/9 3 l l: C~7 
A CCV e,~,/0'.2 /Q5 11:07 
A CCB 03/02/93 11:08 

074 



FLAME ATOMIC ABSORPTION RUN BENCH SHEET 
Skinner and Sherman Laboratories, Inc. 

AA Seque¥_c!:: #: £CJ'? Instrument ID: F7 Page _1_ of / 
Date: 3/!?~3 Operator: -SR.(' Reviewed by: _______ _ 

SAMPLE ID 
1 .J:CV 
2 ___ :r __ c. __ ,3...._ ___ _ 

!==:ft:r?:J:======== 5 __ (L..aa--(3 ____ _ 

6 __ _____,;.::r._.Q..,.I[,=----' --
7 2 -------8 ____ _.3..__ __ 
9 _______ ~--

10 ____ ~) __ _ 
11 -------12 _____ 7 ____ _ 
13ClV 
14tU3 
15 PBS 
16 Ll:$5 
17 -S 3o:] l3J-O• 
18 ()IQ 
19 01S 
20CLV 
21 ((.(3 

22 PBS 
23 µss 
2 4 S 3QJ I 'f5 :.01 
25 ,02., 
26 b2Q 
21 egs 
28Ql/ 
29CU!:. 
30('BIA) 
31 ~IA.) 

32 S;3Ag/'f'.l-Of 
33 qtC> 
34 QIS 
35 cc..v 
36Ct~ 
37 ______ _ 
38 ______ _ 

Standard Source: 
1. Calibration: IIP/3/ -I law 11"'1 
2. ICV:_~_eJ'.',er-t _______ _ 
3. CCV: _S---,-+p_r..,..M __ .....,,..,=-=-----
Wavelength ( run) : _,.2.;;...,'2~3.__ __ _ 
Sli twidth ( run) : _..,..•-=,:;_;;;...._ __ _ 
Integration Time (sec): ---

DILUTION COMMENTS 

U.75 



E: I 

ABSORBANCE 

0,001 

ABSORBANCE 

0,001 

ABSORBANCE 

AA 
0,002 

AA 
0,000 

AA 
0,002 

AA-BG 
0,001 

AA-BG 
0,001 

AA-BG 
0,001 

BG 
0,000 

BG 
0,000 

BG 
0,001 

0,001 u:oo 
------------------------------------------------------------------------------- -
MEAN= 0,001 STD,DEV,= 0,000 COEF,VAR,= 40,70 % 
*******************************************************************************· 

0, 0 0 0 MM AUTOZERO 
**********TI******************************************************************** · 
BI 

ABSORBANCE 

0,015 

ABSORBANCE 

0,015 

ABSORBANCE 

0,013 

AA 
0,015 

AA 
0,015 

AA 
0.013 

AA-BG 
0,015 

AA-BG 
0,015 

AA-BG 
0, 01 :3 

MEAN= 0,014 STD,DEV,= 0,001 COEF,VAR,= 9,59 % 

BG 
0,000 

BG 
0,000 

BG 
0,000 

******************************************************************************* 
2, 00 JDf"\ STANDARD 1 . 

********** i******************************************************************* 
BI 

ABSORBANCE 

4,58 

ABSORBANCE 

4,90 

AA 
0,035 

AA 
0,035 

AA-BG 
0,033 

AA-BG 
0,036 

BG 
0,001 

BG 
0.000 

076 
-------------------------------------------------------------------------~-----

ABSORBANCE 
AA 

0,035 
AA-BG 
0.036 

BG -
0,000 



96!3~92 .. 6~03 

(CONTINUED> 
4,95 

--------------------------------------------------------·------------------------
MEAN= 4,81 STD,DEV,= 0,20 COEF,VAR,= 4, 18 % 
******************************************************************************* * 

5,00 DPM STANDARD 2 . 

**********J'******************************************************************** 
BI 

ABSORBANCE 

11, 24 

ABSORBANCE 

10,98 

ABSORBANCE 

11, 48 

MEAN= 11, 2:3 

~~) 

6 _q "f, 7:,;/ 
/ e 0v 

AA 
0,072 

AA 
0,072 

AA 
0,073 

0,28 

AA-BG 
0,073 

AA-BG 
0,071 

AA-BG 
0,074 

COEF,YAR,= 2,53 % 

BG 
0,000 

BG 
0,001 

BG 
-0,001 

/1 ',D \ 

******************************************************************************* • 

1 O , 0 1 9 bM STANDARD 3 
***********'J******************************************************************* • 

BI 

ABSORBANCE 

5, 12 

ABSORBANCE 

4,83 

ABSORBANCE 

4,80 r:tv' 1f I 

AA 
0,036 

AA 
0, 0:37 

AA 
0,036 

AA-BG 
0,035 

AA-BG 
0,034 

AA-BG 
0,034 

MEAN= 4,92 STD,DEV,= 0,17 COEF,VAR,= 3,42 % 

BG 
0,000 

BG 
0,003 

BG 
0,002 

******************************************************************************* · 
BI 

ABSORBANCE 

-0, 10 

ABSORBANCE 

AA 
-0,001 

AA 
-0,001 

AA-BG 
-0,001 

AA-BG 
0,000 

BG 
0,000 

BG.· 
-0,001· 

077 



96 ! 3~i9Z ~\ 658L\ 

( CONT,! NUED) 

ABSORBANCE 

0,06 ~8#-( 

AA 
-0, 001 

AA-BG 
0,000 

BG 
-0,002 

--------------------------------------------------------------- --- --------------
f\1EAi'J= -0,02 STD,DEV,= 0,08 COEF,VAR,= 99,99 % 

******************************************************************************** 
BI 

ABSORBANCE 

2, 11 

ABSORBANCE _ 

2, 13 

ABSORBANCE 

2,05 c~/t 

AA 
0,014 

AA 
0,015 

AA 
0,014 

AA-BG 
0,015 

AA-BG 
0,015 

AA-BG 
0,014 

BG 
0,000 

BG 
0,000 

BG 
0,000 

II ',Dl 

MEAN= 2,10 STD,DEV,= 0,04 COEF,VAR,= 2,11 % 
******************************************************************************* · 
BI 

ABSORBANCE 

4,93 

ABSORBANCE 

5,08 

ABSORBANCE 

5. 06 CL\/ 1f 1 

MEAN= 5,02 

AA 
0,035 

AA 
0,036 

AA 
0,036 

AA-BG 
0,035 

AA-BG 
0,036 

AA-BG 
0,036 

E:G 
0,001 

EG 
0,000 

BG 
0,000 

------------------------------------------------------
STD,DEV,= 0,08 COEF,VAR,= 1,56 % 

******************************************************************************* 
BI 

ABSORBANCE 

0, 10 

ABSORBANCE 

AA 
-0,001 

AA 
0,000 

AA-BG 
0, 001 

AA-BG 
0,000 

BG 
-0,002 

BG --
0, 000-

078 



ABSORBANCE 

0, 16 

MEAN= 0, 10 

<CONTINUED) 
AA 

-0.001 

STD,DEV,= 0,06 

AA-BG 
0.001 

COEF,VAR,= 60,89 % 

BG 
-0,002 

******************************************************************************** 
BI 

ABSORBANCE 

0,85 

ABSORBANCE 

0,94 

ABSORBANCE 

0,74 -S DL * I 
MEAN= 0,84 STD,DEV,= 

AA 
0,00-4 

AA 
0,006 

AA 
0,006 

0, 10 

AA-BG 
0.006 

AA-BC 
0,006 

AA-BG 
0.005 

COEF,VAR,= 11,70 % 

BG 
-0.001 

BC 
-0,001 

BG 
0,001 

11',D3 

*******************************************************************************· 
E: I 

ABSORBANCE 

,) , 9 1 

ABSORBANCE 

1,02 

ABSORBANCE 

0,62 

MEAN= 0,85 STD.DEV,= 

AA 
0,005 

AA 
0,00B 

AA 
0,004 

0,21 

AA-BG 
0,006 

AA-BG 
0,007 

AA-BG 
0.004 

COEF,YAR,= 24,14 X 

E:G 
-0.001 

BG 
0,001 

BG 
0.000 

******************************************************************************* 
E: I 

ABSORBANCE 

0,89 

AA 
0,006 

AA-BG 
o.oos 

BG 
0,000 

079 
-------------------------------------------------------------------------~-----
ABSORBANCE 

AA 
0,005 

AA-BG 
0,008 

BG·
-0,002-



ABSORBANCE 

0,85 

MEAN= 0,97 

Cl ~ B 1Uq'> t50" 
j b ~ ~) I' I~, .. \tl,,, i~10 

<CONTINUED) 

1="D/.. ft=-3 

STD,DEV,= 

AA 
0,004 

0, 17 

AA-BG 
0,006 

COEF,VAR,= 17,56 % 

BG 
-0,002 

******************************************************************************** 
BI 

ABSORBANCE 

1. 10 

ABSORBANCE 

1. 15 

ABSORBANCE 

1. 10 

MEAN= 

:r:-o L- t '1 
1. 12 STD,DEV,= 

AA 
0,005 

AA 
0.006 

AA 
0,007 

0,03 

AA-BG 
0,008 

AA-BG 
0,008 

AA-BG 
0.008 

COEF,VAR,= 2,69 % 

BG 
-0,002 

BG 
-0,001 

BG 
0,000 

I I ·,0t-t· 

******************************************************************************* ~ 
BI 

ABSORBANCE 

1, 29 

ABSORBANCE 

0,76 

ABSORBANCE 

1.23 J:DL 1f ~ 

AA 
0,006 

AA 
0,004 

AA 
0,005 

AA-BG 
0.009 

AA-BG 
0,005 

AA-BG 
0,008 

MEAN= 1,09 STD.DEV,= 0,29 COEF,VAR,= 26,48 % 

BG 
-0,003 

BG 
-0,001 

BG 
-0,004 

******************************************************************************* 
BI 

ABSORBANCE 

0,92 

ABSORBANCE 

AA 
0,005 

AA 
0,005 

AA-BG 
0,006 

AA-BG 
0,007 

BG 
-0,002 

oso 
BG· -

-0, 002-



<CONTINUED) 

ABSORBANCE 

0,72 

AA 
0,006 

AA-BG 
0,005 

BG 
0,001 

--------------------------------------------------------------------------- -- ---
MEAN= 0,90 STD,DEV,= 0, 17 COEF,VAR,= 19,28 % 

******************************************************************************** 
E: I 

ABSORBANCE 

1.06 

ABSORBANCE 

0,83 

ABSORBANCE 

0,55 

AA 
0,005 

AA 
0,005 

AA 
0,004 

AA-BG 
0,007 

AA-BG 
0.006 

AA-BG 
0,004 

MEAN= 0,82 STD,DEV,= 0,25 COEF,VAR,= 31,16 % 

BG 
-0,002 

BG 
0.000 

BG 
0,000 

(/:OS 

******************************************************************************* ' 
E:I 0013 

ABSORBANCE 

5,00 

ABSORBANCE 

4,84 

ABSORBANCE 

5,03 

MEAN= 4,96 STD,DEV,= 

AA 
0,034 

AA 
0,033 

AA 
0,033 

0, 10 

AA-BG 
0,035 

AA-BG 
0,034 

AA-BG 
0,036 

COEF,VAR,= 2,01 % 

BG 
-0,001 

BG 
-0,001 

BG 
-0,002 

**************************************************************** ************** 
BI 001-4 

ABSORBANCE 

0,02 

AA 
-0,002 

AA-BG 
0,000 

BG 
-0,003 

081 
-------------------------------------------------------------------------. -----

ABSORBAl'JCE 
AA 

-0,003 
AA-BG 
0,000 

BG - -
-0,002-



9613ll92~6588 
ABSORBANCE 

0,23 CCB-W 3 

1-11-1 

-0,003 
1-\P,-,t::;t.., 

0,002 
.t:L, 

-0,004 

--------------------------------------------------------------------------------
MEAN= 0,07 STD,DEV,= 0, 15 COEF,VAR,= 99,99 % 

******************************************************************************** 
E:I 0015 

ABSORBANCE 

- 0, 11 

ABSORBANCE 

0, 12 , 1 

ABSORBANCE 

-0, :31 '530&13:Z PBS 

MEAN= -0 I 10 STD.DEV,= 

AA 
-0,002 

AA 
-0,002 

AA 
-0,003 

0,21 

AA-BG 
-0,001 

AA-BG 
0,001 

AA-BG 
-0,002 

COEF,VAR,= 99,99 % 

BG 
-0,001 

BG 
-0,003 

BG 
-0,001 

ti ~D~ 

******************************************************************************* ~ 
E:I 0016 

0016 

ABSORBANCE 

-0, 18 

ABSORBANCE 

- 0, 13 

ABSOPBANCE 

0,03 

MEAN= -0,09 

<CO!'JTINUEDl 

l-C55 

AA 
-0,00:3 

AA 
-0,003 

AA 
-0,002 

STD,DEV,= 0, 11 

AA-BG 
-0.001 

AA-BG 
-0.001 

AA-BG 
0,000 

COEF,VAR,= 99,99 % 

BG 
-0,002 

BG 
-0,002 

BG 
-0,002 

******************************************************************************* ; 
E:I 0017 

ABSORBANCE 

-0,20 

ABSORBANCE 

- 0, 0 1 

AA 
-0,001 

AA 
0,000 

AA-BG 
-0,001 

AA- :BG 
0,000 

BG 
0,000 

082 
BG -

0, 000-



CJ6 I 'lUQ7 t:r:1oq ., ij.;:.l l1...,.u~. ii;11 
. HH "HH-bu · 

ABSORBANCE -0.001 -0.001 

-0. 10 530.2 r~;z. . .-o I 

MEAN= -0,10 STD.DEV,= 0,09 CDEF,VAR,= 89,36 % 

·r.u .... 

0,000 

******************************·*************************************************~ 
BI 0018 

ABSORBANCE 

-0.09 

ABSORBANCE 

0. 12 

ABSORBANCE 

-0,57 

MEAN= -0, 18 STD.DEV,= 

AA 
-0.001 

AA 
0,000 

AA 
-0.002 

0,35 

AA-BG 
-0.001 

AA-BG 
0,001 

AA-BG 
-0,004 

COEF,VAR,= 99,99 % 

BG 
0,000 

BG 
-0.001 

BG 
0,002 

******************************************************************************* ~ 
BI 0019 

0019 

ABSORBANCE 

4,57 

ABSORBANCE 

4,96 

ABSORBANCE 

4,89 

MEAN= 4,80 

(CONTINUED) 

•-o t.s 

AA 

AA 
0,034 

AA 
0,034 

STD.DEV,= 0,20 

AA-BG 
0.032 

AA-BG 
0,035 

AA-BG 
0,035 

COEF,VAR,= 4,22 % 

BG 
0,001 

BG 
-0, 0 01 

BG 
-0.001 

******************************************************************************* " 
E:I 0020 

ABSORBANCE 
AA 

0.033 
AA-BG 
0,036 

BG 
-0,002 

____ s.06 ________________________________________________________________ Qa3 ___ _ 

ABSORBANCE 

4,55 

AA 
0,031 

AA-BG 
0,032 

BG · 
-0.001-



ABSORBANCE 

4,89 

Q6ffZUQ? t~gn 
1 RJf1,~~JJU 

. Ctv'#-3 

HH HH-.C•\J 

0,033 0,035 

MEAN= 4,83 STD.DEV,= 0,25 COEF,VAR,= 5,22 % 

.l::•\J 

-0,002 

*******************************************************************************I 
BI 0021 

ABSORBANCE 

0,36 

ABSORBANCE 

-0,20 

ABSORBANCE 

- 0, 1 S CCP.> 1f 3 
MEAN= 0,00 STD.DEV,= 

AA 
-0.002 

AA 
-0.003 

AA 
-0,004 

0,31 

AA-BG 
0,002 

AA-BG 
-0.001 

AA-BG 
-0,001 

COEF,VAR,= 99,99 % 

BG 
-0,005 

BG 
-0.002 

BG 
-0,003 

11·.01 

******************************************************************************* · 
E: I 0022 

,-.. 

0 022 <CONTINUED ! 

ABSORBANCE 

o. 2
1 

.L ~) o F 

AA 
-0,003 

----------- rv~ - - - - -- - - - - - - ~ f ~, ~) - -5 f- p ---------------
ABSORBANCE 

-0,03 

ABSORBANCE 

-0,27 f BS ~30Rl~S-

MEAN= -0,03 

AA 
-0,004 

0,24 

AA-BG 
0,000 

AA-BG 
-0.002 

COEF,VAR,= 99,99 % 

BG 
-0,004 

BG 
-0, 00:3 

BG 
-0,002 

***************************V*************************************************** · 
E: I 0023 

ABSORBANCE 

0, 10 

ABSORBAr.JCE 

0. 15· 

AA 
-0,003 

AA 
-0,002 

AA-BG 
0.001 

AA-BG 
0.001 

BG 
-0.003 

084 
BG -

-0,003" 



WESTINGHOUSE/HANFORD 

14 
ANALY SIS RUN LOG 

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

Lab Code: SKI NER Case No. N3-02-059SAS No. SDG No. B07K05 

Instrument ID Number: Cl Method: CA 

Start date: 02/17/93 End date: 02/17/93 

EPA 
Sample 

No. 

:s0 
: S10 
:s40 
:s100 
:s200 
:s400 
:s400 
: Std:l 
:s40 
:1cv 
'ICB 
:ccv 
:ccs 
: zzzzzz 
:zzzzzz 
: zzzzn. 
:zzzzzz 
: zzzzn 
: zzzzzz 
: zzzzzz 
:zzz zzz 
: zzzzzz 
:ccv 
: CCB 
:zzzzzz 
: zzzzzz 
:zzzzzz 
: zzzzzz 
: zzzzzz 
: zzzzzz 
: zzzzzz 
:ccv 

AnalYte s 

D/F :Time: % R :A:s:A:B:B:c:c:c:c:c:F:P:M:M:H:N:K: s: A:N:T:v:z:c:B: 
:L:B:s: A:E:o:A:R:o:u :E:B:G:N:G:r: :E:G :A:L' :N:N:1: 

______ , --- ________ ·- __ , __ 1 _ 1 _ _ _ _ _ _ : _: ;,..)-..__: 

1. 00: 1831: _____ : _ : _ : _: _ : _ : _: _: _: _: _: _: _: _ : _ : _ : _ : _ : _ : _: _: __ : _: _;'x: ~-: 
1.00:1832: _:_:_:_:_,_:_:_:_:_,_:_:_:_: __ , __ ,_:_: __ ix: I 

1.00:1s33: _____ ,_,_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_ :_,_,_,_._ J:x:=: 
1.00:1834: _____ :_: _ : _:_:_:_:_:_:_:_:_:_:_:_:_:_:_: ____ :_ !:x: : 
1.00:1834: _____ :_:_: _ :_:_:_:_:_: _:_:_: _ : _:_:_: _ : _ : , , , l: x: · : 
1.00 1

1
183~1

1 
I I I I I I I I I I I I I I - - -,- -l llxl /-1 

;:l _I _1 _I _I _I _I _I _1 _I _I _I _ l _1 _ 1 _ 1 _ -• _, _t __ I _..!.I l f_t 

1. 00: 1836: ______ 1 _1 _: _: _: _: _: _: _: _: _: _: _: ___ : _: __ : _: I_:_: _:_:_: ~\Y( _: 
1.00:1837: ' _ : _:_:_:_' __ :_:_:_:_: __ :_: _:_ _,_,_:_:_:_:x: I 

1. 00: 1837: ____ : _: _: __ : _: _1 _: __ : .:_: _: _: _: _ : __ : _ : __ : _ : _ , - --• - -- __ : X : 
1.00:1a3e: _____ :_: __ :_: __ :_: _ :_:_:_,_, __ , _ , _ : _ , _ , _, ___ ,_:x: 
1. 00:1839: _____ ,_,_, _______ _ 
1.00:1840: 
1.00:1840: 
1.00:1341: 
1.0 0 : 184 2: 

I 

------- _ 1 -- - ·' - _, - - - - _, - --· -· -I 

-----· -· - · _1 - -· - - - - - - -· - · 

-· _, - - - - - - - - _, - - __ 1 -· 
I I I I I I I I I I I I I I I 

_____ ! _ , _1 _1 __ I __ I _ _ t _1 _I _ I __ 1 __ 1 _1 __ I ___ 1 

1.00:1843: ___ _ I I I I I I _,_,_,_,_ - _ , _ ,_,_,_, __ ,_ 
1.00:1843: I 

--·-··-·--1 _ -· · __ 1 --· _, -·' _ - · ___ , __ t -- · __ 

1.00:1844: ___ _ _,_,_ - - - - - - _, _ - - _, _,_ 

__ , -· --- _,I_: X: 
_1_ -

_, __ :XI 

-· _ , - _, _: X 
_ , ___ 1_1 __ 

' ' - ·- -- - · 
_, _ _ 1 - ·' -

_ 1 __ 1 __ 

- · -· ·- - -· -· -
1.00:1845: _____ ,_:_:_:_:_:_:_:_:_ : _:_: _:_ :_:_, _ : _, __ , ___ , __ 
1.00:1846: ______ :_:_:_: _:_:_:_:_:_:_:_:_: _:_:_:_:_:_:_:_:_: _ : _:_:_: 
l.00!1846' , 1 1 1 , , , , , , , 1 , , , 1 , 1 • 1 , , , , , , _____ ,_,_,_,_,_,_,_,_,_,_,_, _,_,_,_,_,_,_,_,_,_,_,_,_,_, 
1.00:1847 :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _: _ : _:_:_:_:_:_:_: 
1.00:1s4s :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x: 
1.00:1849 :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x: 
1.00:1849 I :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_ , _ : _:_:_:_:_:_: 

1.00:1s50 _ : _:_:_:_:_:_:_:_: _:_:_:_:_:_: _ :_:_:_:_: _:_:_:_: 
1.00:1851 _,_:_: __ :_: ____ :_,_,_,_, _____ , _: ___ , __ : 
1.00:1852 :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_, __ : ___ , __ ' 

1. 00: 1852 ---- _: -· _: _: - - _: _: _: _: - - - _
1 

- _t -- - - _t - -

1.00:1853, ___ _ 
1.00:1854: ___ _ 
1.00:1855: 

_1_ - - - - - - - - - - - -

_,_ - - - - - - - - - - - -
I I I I I I I I I I _,_ , _,_,_,_,_,_,_,_, 

I I - - _ , _ , _ - - - - _,_, 
_ , _ - _,_,_, _ - _, __ 1_ _ ,_1 _ _, _ : X: 

_ ,_,_,_ - - - - _,_ - - - ' _ _, _1 _ 

FORM XIV IN ILM02 .1 
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gr13Llg0 c5g1 J6~~ ~,-b~1~ 
," 

WESTINGHOUSE / HANFORD 

14 
ANALY SIS RUN LOG 

Lab Name: SKINNER & SHERMAN LABS . Contra c t 68- D0-0108 

Lab Co de: SK INER Case No. N3-02 - 059 SAS No. SDG No. B07K05 

Instrument ID Number: Cl Met hod : CA 

St art date: 02/17/93 End date: 02/17/93 

EP A 
Sample 

No . 

:ccs 
:PB S 
:Less 
:B07K05 
:B 07K05D 
:B07K05S 
:B07K0SA 
:ccv 
:ccs 

D/F :Time: % R 

{I' Analytes 

:A:s:A:B:s:c:c:c:c:c:F:P:M:M:H:N:K:s:A:N:T:v:z :c :s: 
:L:s:s:A:E :D: A:R: o: u:E :B:G :N:G :1: :E:G:A:L: :N:N:r: 
- - _,_, _ , __ , __ , _ - _,_,_,_ - · - - - -·-·-1.00:1855: ___ _ - _,_ - - - •-~_,_:_: _:_:_: _,_:_, __ :_:_:_,_:_:x: 

1.00:1856: ___ _ _._. ___ ._:_:_:_:_:_:_:_:_: __ :_:_:_:_:_:_:_:_:_:x: 
20.00:1857: ___ _ _ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x: 
1.00:1asa: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x: 
1.00:1as8: ______ ,_:_:_:_:_:_:_:_:_:_:_:_:_: _:_:_: _:_:_:_: _:_:_:x: 
2.00:1859: _____ :_:_:_:_:_:_:_:_:_:_:_: _:_:_:_:_:_:_:_: _:_:_:_:x: 
1. 00 
1. 00 
1. 00 

1900: _____ :_ , _:_, _:_ : _ : _ : _ :_:_:_: _ : _ : _ :_:_:_:_: _ :_:_:_: _ : _ : 
1901: _____ :_:_:_:_:_,_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_•x: 
1901 ' _____ :_,_:_: _ : _ : _ :_: _ : _:_:_:_:_:_:_:_:_:_:_:_:_:_:_ : x: 

I I I I I 1 I I I I I I I l I I I I I I I I _,_1_,_1_ 1_ . _,_,_ 1_,_,_,_1_1_1_1_ 1_,_1_1_1_,_ 
I I i I I I I I I I I I I I . I I 1 I I I I _____ , _ , _ , _ ,_, _ , _ , _ , _ ,_, _, _, _ , _,_ , _ , _,_, _ , _ , _ , _,_,_,_, _ 

I I I I I I 1 I I J I I I I I I I I I I ! ______ , __ _ _ , _ , _ , _ , _ , _ , _, __ ,_, _,_,_,_,_ , _,_,_,_, _ , _,_ , _ 
I I I I I I I I I I 1 I I I I I 1 I I I I I I _____ ,_,_,_,_,_ , _,_ , _ , _,_,_,_,_,_,_,_,_,_,_,_,_,_,_ , _,_, 

1 I I I I I l I 1 1 I I I I I I I I I I I 
_____ , _1_ 1 _ 1 _ 1 _ 1 _ 1 _ 1 _ 1 _ 1 _ 1 _ 1 _ 1 _1_1_ , _,_ 1 _1_1_ 1_1 _1 __ 

- ' - ·'- - _, _,_ - _, __ ,_, __ ,_,_,_ - - - - _ , _ _______ , ---
_ 1 _ 1 _ 1 _ - - _ , -· ·-· - _ . _ 1 _ 1 _1_1_ 

- -------· -·-·---- - - - _ , _,_ - - _,_, __ ,_ - _, _,_ 
I I I I __ , ,_ . - _ , _ , __ , _ , _ , _ , _ , __ , _, __ , _, __ ,_, _ 

I 

-·-- ·---- ------' ---' ------ __ ._ I _ -· ____ I _I _ _ I - • _1 _ 1 _I _I _ 1 _ I _ t _ _ I __ 

I I I I I ! I I I I I I I I _ , _,_, __ , _,_ , _ , _,_,_ , _,_,_,_,_,_,_, _ , _ ,_,_ , _,_ 
I 1 l I I I I I I I I I I I I I I I I I 

1_1_1_1_1_ 1 _ 1 _ 1 _,_._,_,_1_,_1_1_1_1_1_1_1 __ 1_1 _1_ 1 _1 

I I I I I I t I I I I I I I 1 I I I I I I I I I I I I t _______ ., ___ , ______ ,_,_,_,_,_,_,_, _,_,_,_,_,_,_,_,_, _,_,_,_,_,_,_ , _,_ , 
I I I I I I I I I I I I I I I I I I I I I I I I I , ______ ,_,_,_, _,_ , _,_,_, _,_,_, _,_,_,_,_,_ ,_,_, _,_,_,_,_,_, 

I I I I I I I I I I I I I I I I I I I I I I I I _____ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 
I I I I I I I I I I I I I I I I I I I I I I I _____ ,_, _,_,_ , _ , _ , _ , _,_,_,_,_,_ ,_, _,_,_,_,_,_, _,_,_ 

I I I I I I I I I I I I I I I I I I I I I I I I 
_____ 1 ___ 1 _____ 1 _1 ,_ 1 _ 1 ___ I __ I _I _t _I _1 _ I _1 _1 _1 __ I _ I _ 1 _I _1 _1 _ 

I I I I I I I I I 1 I I I I I I I I I I I I I I I 
______ , ______ 1 ___ 1 ______ 1 _1 _ 1 _1 _I _ 1 _I _ t _1 _ _ I _ I _1 _I _I _1 _I _I _I·-' _ I _I _I 

I I I I I I I I I I I I I I I 1 I I I I I I ______ , ___ , ______ , __ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 

I ' I ______ . t ---•----' ___ I ____ _ 

I I I I I I I I I I I I I I I I I I I I I 
_,_1_1_ ,_, _ 1 _,_ 1_1 _1_1_1 _1 _1_1_1_1_1_1 _1 _1 

I I I I I I I I I t I I I I I I I t I I I I I _,_,_,_,_, _,_,_,_,_,_,_,_,_,_, _,_,_,_,_,_,_ , _,_,_ , 
I I I I I I I I I l I I I I I I I I I I I I I _,_,_,_, _ , _ , _ , _,_ , _,_,_,_,_,_,_,_,_,_ , _, _,_ , _ , _ , _ 
I I I I I I I I I I I I I 1 I I I I 

I 1 _ , _ 1 _1_ 1 __ 1_,_1_1_1_1_1_1_1_ 1 I _I_ I __ I 

- _t_._ _, _ - - _,_,_, __ ,_, _, __ ,_ -

FORM XIV IN ILM02.1 
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C L P 

S3021 :?,2--CYANI DE 

Run id: Cl 9304803 
TRAACS 800 AUTOANALYZER (ijTC0451) 
Analytical method: CA 
Element.: CN 

M E T A L S ~-. 03a 

.t,cquir-ed: 
cr~unched: 
Time: 

02/17/93 by SRP 
03/02 /93 by SRf=> 
1532 

Processing protocol: 3/90 

Pos Sc'Jmple Code Preparation Client ID Date Time 
Meth Batch Date . 

2 0 PPB WSl CA $0 02/17/93 18:Z, l:45 
3 10 PPB ws·2 CA $10 02/17/93 18:32::?,0 
4. 40 PPB WS3 CA S40 02/17/93 18: ~ .. ?;: 1 .:, 
5 100 F'PB WS4 CA S101Zl 02/17/93 18: -:!,t.: 12)12) 

6 200 PPB WS5 CA '3200 02/17/93 18: 31 .. : /._!:, 

7 400 PPe, WS6 CA 3 400 02/17/9?~ 1e: ,3 [,: 30 
8 4.00 PPB WS7 CA S400 02/17/9;:', 18:36:1 5 
9 1 .. 0 PPB WS8 CA S40 02/17 /9 ,?., 18::s7:'ll0 

10 40 PPB WS9 CA $40 02/17/9?., J.8:37:4.5 
11 lCV-6 ICV CA ICV 02/ 17 /9?, 18: 38: ,3(21 
12 CAL. BLK ICB CA ICB 02/17/93 18:Z.,9:l!:, 
1 ,?, 200 PPB CCV CA CCV 02/17/93 18: Cdi:J: 00 
14 CAL BLK CCB C.l, CCB 02/1.7/9 :..'-. 18:40:4-5 
1 "' -~' DIST STD X CA zzzzzz 02/ 17 /9:$ 18:Csl:Z,0 
16 X X CA zzzzzz 0'2/17/9~- 18:4'2:l!:i 
17 X X CA lZZZZZ 02/1 7/9:?, 18:4-~,: QH1 
18 X X CA zzzzzz 02/1. 7/93 1.8:t .. 2',:4.b 
19 X X CA zzzzzz 02/17/9 :':, 1 e: 4.t•: 30 
20 X X CA zzzzzz 02/1 7 / 93 l 8 : 1._5 : l !:, 
21 X X CA zzzzzz 02/ 17 /9~, 18: 4.6: 00 
22 X X CA zzzzzz 02/17/93 1 S: 1 ... 6: 45 
2:~. X X CA zzzzzz 02/17/9 3 18: 4 7 : :~,(?.) 
24. '20 0 PPB CCV CA CCV 02/ 17 /9.?., 1. 8 : ,._e : l :, 
2[, C1\L. Bl.K CCB CA cce. 02 / 17 /9 -~, 18:4.9 : 00 
26 X X Cl~ zzzzzz 0211 7 /qz, 18:49: 4. !:, 
27 X X CA zzzzzz 02/17/9,?, 1 g : t>t~ : ,?,0 
·2c:, X X CA zzzzzz 02/17/9 3 18:51:15 
29 X X CA zzzzzz 02/17/93 18: !:,2: 00 
30 X X CA zzzzzz 02/17/93 18: ~,2: /._ _!:, 

--~ 1 X X CA zzzzzz 02/17/93 18: t_',,~: :~0 
32 X X CA zzzzzz 02/17/93 18: .51 .. :l!:i 
33 200 F'PB CCV CA CCV 02/ 17 /9 ;3, 18:55:00 
z,1 ... CAL BLK CCB CA CCB 02/17/93 18..: !:,.!;, : 1 .. r:, 
·::,,= 
,.i,.I PB PBS CA 2621 02/16/93 PBS 02/17/9-Z, 18: !:,6: .?, ei 
36 CLCSCN LCSS CA 2621 02/16/93 LCSS 02/J.7/93 18:57:l!:, 
:~.7 S.;',02132-01 s CA 2621 02/16/93 B07K0!:, 02/17/9-3 18:58:00 
38 S302132-01 $2 CA 2621 02/16/93 B07K05D 02/17/9 .3 l 8: :ii:'.:,,- .!:, 
39 S,302132-01 DS CA 2621 02/16/93 B07K05S 02/17/9:'., 18: 59: ,3Ql 
4.0 $3021~,2-01 PS CA 2621 807Kl2J5A 02/17/93 19:00:lb 
41 200 PPB CCV CA CCV 02/17/93 19: 01 : ,z,e, 
42 CAL BLK CCB CA CCB 02/17/93 J.9:01:/._!:, 

153 



SKINNER & SHERMAN LAB 
TRAACS 800 SYSTEM BENCH SHEET 
CYANIDE ANALYSIS 

DATE: J-. -/? - c,] 
ANALYST: bu;;FY 

METHOD: 335.3 

RUN ID:.:_s 
7 JO'-{<r 

SEMI-AUTOMATED MIDI DISTILLATION 

FRM VER 2.4b 03/30/92 

STANDARDS: NAME SOURCE 

-
-
-----

PAGE 1 of ~ 

WOR.KORDER 
e:,/ S7o';dl7 
o-i. f .J0')-.1.3 J i::::: 
oj SJO)../J:).- V £'21 
ot/ S36')../J / V 
Qr- fJt:>)..JJ.; ✓ 

o6 J" .JO .,_, )-/ 
o') s.10,..03°1 

PREPARED 
ICV ICV-6 o')f'' _ _.;.. _______________ _ 
CCV & DIST STD 
ICB/CCB 

200 PPB ~.r:-~~~-~--------------CAL BLK 

POS LAB ID SAMPLE 

01 PRIMER 400 PPB 
02 STD0 . 0 PPB 
03 STDl 10 PPB 
04 STD2 40 PPB 
05 STD3 100 PPB 
06 STD4 200 PPB 
07 STD5 400 PPB 
08 HIGH STD 400 PPB 
09 LOW STDl 40 PPB 
10 LOW STD2 40 PPB 

11 ICV 
12 ICB 
13 CCV 
14 CAL BLK 
15 200 PPB 

ICV-6 
CAL BLK 
200 PPB 
CAL BLK 
DIST STD 

16 BS 
17 U-J! 
18 ;J",01.-1>4.H:efr s p)._07 "5 6/ 
19 o/b 
20 C>/f 

21 0//>J 
22 ol-
23 c>3 
24 C.C. v ):._ 
·25 c...8 )... 
26 N!J 
27 C,.(...L.JJ 
28 SJol-.fE DI 
29 0>--
30 6#-./) 

31 o'-.f 
32 oJ../.f• 

33 c.£-lJ J 
34 GC-/3 J 
35 />llJ 

ID COMMENTS 

ABS: D.)s-
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q6l3UQ? <t;q5 
j ij "Ii!!,,,..., ~,:i'l,,u' ~ 

SKINNER & SHERMAN L~B . 
TR.A.ACS BENCH SHEET CYANIDE 
DATE: J:.-/')-,73 RUN ID: 

PAGE 2 of l:._ 
<jJO'fYO/ 

----------------------------------------------------------------
eos 
36 
37 
38 
39 
40 
41 cc..t/ 
42 cc.a 

LAB ID 
CLC. f5 

43 Bw 

0/ I, 

0/ l'.f 

44 S30~/J I 01 

SAMPLE ID COMMENTS 

45 -------~o~~.;...... _______________ _ 
46 Ct l> 
47 obr S p;Ke. IJ .l : 1 ,V/utiO)J 
48 0 />.J 
49 U,1/ .r 
50 
51 
52 
53 
54 
55 
56 
57 Ge,V C 
58 U,0 t; 

-

SJOl....l:lS-0/ 
0/ 

.[Jo;...tJ..J 

,_ • _-,.,_ ,.._ I 
J ... 

oil 
C)"l 

63 

59 
60 
61 
62 
63 
64 
65 

:n, l-/J-H 0•1 

~ 

66 ~ 
67 
68 

l'l.t 
I -

P.! 

Paw 
5'.]o;...C,Y'-, Al 

cc..v '1 
CC.8 ') 

0//j 

Ok 
03 

elf 
C,j" 

R.EP.c.T1v,- TFE5 
I 

T 

\J/ 

69 ________ L~---------------
70 ~ 

71 G-
72 

73 ------------------------74 

75 ------------------------76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
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..... 
' CJ1 

O') 

80 

C 70 
0 
r 60 
r 

P 50 
e 
a 40 
k 

30 
H 
e 
i 20 

~ 10 
t 

I '' 
···· 

0,0 

\/. •' ,•' 
•• •>1-

•' ,, 

.... ·x·· 

TRAACS 800 Calibration Curve 
B:9304801,CHR analy, 1 

CYANIDE 

,, 
,' 

,, 
,,' 

,,' 

,•' •' 

'\,( . '. '' 
•'/1, 

•' ,•' 
,•' 

,•' 
•' •' •' 

100,0 200,0 

Ug/L 

,• 
.. •· ,,' 

,•' •' 
,• 

300,0 

•' 
' •' 

,, •' 

,. 
•' ,•' 

400,0 



9613ll9Z .. 6597 

Time: f8:31; Date: 02-17-93 
Operator: DUFFY 

Comment: CYANIDE AT SEVENTY FIVE SAMPLES PER HOUR 

There are 15804416 (bytes) free on disk. 
Fi le B:9304801.CHR wi 11 take appro:< ima te 1 y 11568 (bytes). 

i 
I 
I 

I 
12 I 

T + + + + 

I 
I 
I 

14 

+ + + + + 

I 

16 t + + + + 
I 

I 
I 

I [ 
18 t ! + + + + 

I l 
! • 
I ( 
I l 
I I 
I ~ 

20 I . 
r l + + + + 
I I 
I I 

I i 
22 l . . . . - ·---·------·----·----·--·--· ... .. 

··-------------------
I 

24 t 
! 

I 
I 
! 
I 
I 

I 
26 ! 

T 
I 

' I 
I 

I 

------r· 
+ + + + 

} ... 

r:·: __ ______ _ 

....... ~ 

... -.·--+---· + 
--·--·--·-- ·--· + + 

-, .. ... 
---· 

-c..--:------ --·------·--·--·-.. 

!Channels 
Base: 

r"' 
I 

i 
i 
I 

Init base 

Pl( 1 CP I Rel Abs 
iPK 2 CP 
t 

I 

I 
!PK 3 CP 
I 
I 
l 
IPK 4 CP 
I 
.k .. 1rr, 5 Cf' 
i 
I 
i 
IPK 6 CP 
I 

1 typ P 

2 typ C 

3 typ C 

4 typ C 

5 typ C 

6 typ C 

I 
72 
43 

CYANIDE 
Ug/L 

249 

0.25 
N 

11 

M 

15, 
N 



I 
28 I 

T 
I 

I 

30 

~J ~·~ t 
I 
I 

34 I 
T 
I 
I 

I 
I 

I 
36 t 

I 

38 l 
I 
I 

40 f 

42 

44 

I 

I 
I 
I 

46 t 
I 

I 
I 

+ 
c...-=-----====~====--==-=~ 

+ + + 
••,. 

·1. ...... ~ .. 

----------------------.. ., .. -
_j " .... .. .. 

··· ·_·) 
r· ·· + -·-----·---..... 

---~\ ... -.--

+ 

c~·----;---·--·-:;····, ... __ 
__ '.::i ------------.------

l 
~--------·--·--·-- ,-. 

-~-~ 
_..,_------r--:,. .... ----,,. 

l \. ____ _________ _ 

------( '' + 

l 
I 

··.,,. 
L 

.l 

+ 

L_ _ _________________ ' 

+ 

+ 

+ 

+ 

.t------------~\ .... -- -

~--···.{ 
I 

( 

I + + + 
l. _________________ _ 

------
' , 

----~~' r···· -·-
+ + + 

·---·--·--·-·· 
··\. 

--------·' 
r· ··· + + + 

1 ; 

l 
'-·--. ...±._ _____ 1:" _____ __ .. , _ + 

------------r·····-

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

r JCT 7typC 

I PK B CP 8 typ H 
1 

PK 9 C? 9 typ L 

10 CP 10 typ L 

PK 11 CP 11 typ S 

PK 12 CP 12 typ S 

PK 13 CP 13 typ S 

PK 14 CP 14 typ S 

15 CP 15 typ S 

PK lb CP lb typ S 

PK 17 CP 17 typ S 

t,, 10 cr 10 ,,. s 

IPK 19 CP 19 typ S 

20 CP 20 typ S 

I 

PK 21 CP 21 typ S 

PK 22 CP 22 typ 5 

PK 23 CP 23 typ 5 

PK 24 CP 24 typ S 

25 CP 25 typ S 

PK 2b CP 2b typ S 

PK 27 Cf' 27 typ S 

PK 28 CP 28 typ S 

PK 29 CP 29 typ S 

rPK 30 Cf' 30 typ S 
I 

I '' I 
IPK 31 CP 31 typ 5 

i 

399,3 N 

401.4 N 

44.02 

41 . 09 

93.98 

0.1662 M 

205. 7 N 

1,808 M 

195.1 N 

1.573 M 

9b.56 

5.209 M 

2,981 M 

256.9 N 

27.14 

0.4008 M 

-o.5373 f1 

202.9 N 

0.1662 H 

-0,7719 M 

109.9 

0.5180 M 

1.222 M 

~). 4201 M 

158 
258.8 N 



48 f 
I 

i 
I 
I 

so I 

,' 
( 
) 
I 

., .. .. 

( 
''·--·---~·--····,.,., 

,,.-

i 
____ .. ~ 

·-----

+ + 

52 I I + + + 
·' 
l. _____ ·--~---·-- · 

---·-----~···-:',, 
54 

! 

I 
I 

i 
56 I r 

I 

I 
I 

l 
I 

58 I 

T 
I 

J 

(. 
-c:· + + 

r·· · 
I 

~ 
J 
i 

I 

··----·--·--·--• .... 
"\ .... ____ ., 

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

+ + 

+ + 

t. __ ·--·--·--·--·-··-

+ 

+ 

+ 

i 
I 
I 

60 I 

···, _________________ .:.·~ 

T , .. J 
I
I -·--·--~-·--·--~ ... , 

' ··•, 
I -----------· I .•... -•·---

62 + / 
I J 

I ·1 

+ + 

+ + 

+ 

+ 

64 f { + 

I L . __ ·--·--·--·--·-··-. __ _ 

+ + 

I 
i 
I -----..... --

____ _:~ 

66 I 
T 

I 

I 
I 

I 
I 

1 
~ 

+ + 

( 
- ·--·--·--·-- ..... . 

+ 

....... 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

PK 32 CP 32 typ S 

PK 33 CP 33 typ S 

34 CP 34 typ S 

35 CP 35 typ S 

36 CP 36 typ S 

37 CP 37 typ S 

38 Cf' 38 typ S 

39 CP 39 typ S 

40 CP 40 typ S 

PK 41 CP 41 typ S 

PK 42 CP 42 typ S 
l ... 
I 

IPK 43 CP 43 typ S 

PK 44 CP 44 typ S 

45 CP 45 typ S 

I 
I PK 46 CP 46 typ S 
l 
! 
!PK 47 CP 47 typ S 

+ 
PK 48 CP 48 typ S 

PK 49 CP 49 typ S 

50 CP 50 typ S 

PK 51 CP 51 typ S 

PK 

1~ 
1PK 
l 
I 

Tf'I( 
I 

I 
'PK I 
i 

52 CP 52 typ S 

53 CP 53 typ S 

54 CP 54 typ S 

55 CP 55 typ S 

56 CP 56 typ S 

23.BS 

204.1 N 

2.394 H 

0.8698 H 

113. 9 

1.691 11 

0.6353 11 

258.1 N 

20.57 11 

202.3 H 

-1.944 11 

-4.055 H 

-1. 944 11 

-2,883 H 

-3.703 11 

259.1 N 

20.69 11 

205.7 N 

0.9871 11 

0,5180 11 

4,036 11 

5.091 N 

261';5 N 

27.25 

159 
12.13 11 



68 I 
T 
I 

70 

72 

74 

76 

78 + 

,,- .. --
J 
J 
r 
I_ 

f 
r, 

I 
j 

-----------
+ + 

+ + 

+ + 

! + + 
•----·-- ·---·--·--· --._ 

-----
. ,.,, 

-----....!...--~ 
( 

+ + 

+ + 

+ + 

+ + 

c _____________ _ 
+ + ·--+--·--·--+··-- .. , __ 

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

, .... . 

+ + + + ...___ ___________________ _ 

---. 

.... . _ 

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

80 t + + 

------r·· 
i 

Time: 18: 31; Date: 02-17-93 
Operator: DUFFY 

+ + 

Comment: CYANIDE AT SEVENTY FIVE SAMPLES PER HOUR 

Channels 
Base: 
Gain: 

1 
72 
43 

CYANIDE 
Ug/L 

Base drift correction made 
Carryover correction made 
Gain drift correction made 

Init base 249 

I PK 57 CP 57 typ 5 205.1 N 

T 

PK 58 CP 58 typ 5 2.629 11 

PK 59 CP 59 typ 5 --l).nl9 11 

60 CP 60 typ 5 -1.593 M 

PK 61 CP 61 typ 5 -l.593 11 

PK 62 CP 62 typ 5 -2.765 H 

PK 63 CP 63 typ 5 -1.006 H 

PK 64 CP 64 typ 5 -0.3028 N 

k 65 CP 65 typ 5 -0.1855 M 

PK 66 Cf' 66 typ 5 206.9 N 

PK 67 CP 67 typ 5 2.042 M 
I 
T 
I 
PK 68 CP 68 typ H 404.1 N 

IPK 6'1 CP 69 typ L 45.43 

K 70 CP 70 typ L 42.73 

PK 71 CP 71 typ G !07.2 N 

Last base 269 

.160 



9613ll92 .. 6~0 I 
'·•·. . 

F'~< 1 CP 1 typ p 401.7 N 
Rel Abs 0.25 

F'K 2 CF' 2 typ C 0.4626 M 
PK ·-· CF' 3 typ C 7.735 t1 
Pt< 4 CP 4 typ C 42.36 
PK c::- CF' 5 typ C 98.82 ....J 

Pt< 6 CP 6 typ C 202. 1 N 
PK ...., CF' 7 typ C 399.0 N I 

Pt< 8 CP 8 typ H 399.4 N 
PK 9 CF' 9 typ L 41.33 
PK 10 CP 10 typ L 41. 22 

r,:w:10 PK 11 CF' 11 typ s 94.13 .I&V 
r•.:,:;._,r PK 12 CP 12 typ s -0.2197 M zc,O 
c : ljO ·,~•-:- PK 13 CF' 13 typ s 206.1 N GCV I 
f;'fO:<µ F·K 14 CP 14 typ s 0.4650 M c.r,r I 

PK 15 CF' 15 typ s -,::::195. Q_ 6; IT .rrl> -Jt ~" "/) --Pf( 16 CP 16 typ s '---- o. 2525 M f>l'J 
#, , ' / 

p~:: 17 CF' 17 typ s 96.68 L.C,S.f 

n :: 18 CF' 18 typ s 4.608 M t,ABh :i_c, 

Pf< 19 CF· 19 typ s 3.080 M f' =§ Pt< 2<) CF' 20 typ s 256.5 N j._C\ ! ~x 
P~( 21 CP 21 typ s 25. 12 )..01>5 

PK 22 CP 22 typ s 0.2335 M l..( 

Pl< 
,,.,.. CF' 23 typ s -0.5206 M )._).__ .::.. -~· 

ifl'ff '. IJ" n :: 24 CP 24 typ s 202.4 N cct/l 
1(·:tf'l•.c, ) p~::: 25 CF' 25 typ s -1.497 M r,<".l'J.. 

PK 26 CF' 26 typ s -0.8465 M />85 

n :: ,, .... CF' 27 typ s 109.4 c.vc.1r ..::. I 

Pt< 28 CP 28 typ s -0.4986 M 80':0f) ( 

Vi:'. 29 CP '"'.'O typ s 1. 042 M r G 
..:.. . 

Pt< 30 CP 30 typ s -0.6294 M 00 

F·~s: 31 CP 31 typ s 257.4 N OJ )..)< = 
F·t< .,.,, CF' .,...., typ s 21.41 0/'J ._:,.::,. .,j.:. 

tr :s,:r-o F·t< 33 CF' ~~ typ s 2<)2. 5 N c:c:..v-; ._,._, 

,r :s, ,~r F·~::: 34 CF' 34 typ s 0.4306 M rJ,lf ,., 

PK .,,.c::-
. ..:,....J CF' 35 typ s 0.4877 M f'OJ 

Pt< 36 CF' 36 typ s 112.8 Cl.- c.5:J 

Pf=:: 37 CF' 37 typ s 0.3538 M~~7 § n :: 38 CF' 38 typ s 0.1658 ~ S i-X =:. S:-1/,f" PK .:,9 CF' 39 typ s 255.9 
Pl< 40 CP 40 typ s 17.86 

M (1/ 1<;:0,-. oc PK 41 CP 41 typ s 200. 1 N c..:..v 'f · 
,c,:c,1:1-(.J' PK 42 CP 42 typ s -4. 113 M r...G4' v 

F'K 43 CF' 43 typ s -4.616 M P8W 

Pt< 44 CP 44 typ s -2.536 M ·y~: PK 45 CF' 45 typ s -3.513 M 
PK 46 CP 46 typ s -4.350 M !1<..0 l> 6) Pf< 47 CF' 47 typ s 256.0 N /-1(J.) : µc 

PK 48 CF' 48 typ s 17.68 M /1WpJ 
ri-.o'-,~r,"""'J F'K 49 CF' 49 typ s 202.8 l'J c.c.v !"' 

1V .- ~,,c.•, :'fr PK 50 CF' 50 typ s -1.478 M r.,:,OS-

F'K 51 CF' 51 typ s -0.3517 M /'ilVJ 

F'f:'. 52 CF' 52 typ s 3. 102 M ~·1/,~8 PK C::--:!" CF' c-~ typ :::, 4.087 M ..,J ._, ..,_J ._. 

PK 54 CF· 54 typ s 257.7 N 
i Bi F'K 55 CF' 55 typ s 23.90 

PK 56 CF' 56 typ s 10.76 M /0{ 6/<../!,4 

1•,~ ,J; o-.:. F'f::: 57 CF' c:--
...JI typ s 201. 6 N c.,.-.v 6 

,c,•,1J : 1fS" F'f'.: 58 CF· 58 typ s -0.09760 M c.cK6 
F'f::: 59 CF' C::-Q 

....J. typ s -1.887 M />Cl./ 



Q'1zug, r/o~ /b Jf~L~bD' 

PK 60 CP 60 typ S 
PK 61 CP 61 typ s 

,..., 7 - '"' "" CV .-, "Our.:. iAt'I( ~ 
- , (J , • I - - V I 

-2:72~ M ~p 

PK 62 CF' 62 typ S 

F'K 63 CP 63 typ S 

PK 64 CP 64 typ S 
PK 65 CF' 65 typ S 

-c,:t=,:yJ - F'K 66 CP 66 typ S 
c, ; ).6 :JO PK 67 CP 67 typ S 

PK 68 CP 68 typ H 
PK 69 CF' 69 typ L 
PK 70 CP 70 typ L 
PK 71 CP 71 typ G 

Last base 

Sample statistics 
Anal level cups 

1 all 57 

-3. 913 Mc'-' S"t-Vbe,-€ 7M>r. ')... 

-2. 199 M b£H1s7G/l. 

-1 . 549 M CV 7AN,'( 4-- L../N~/1.... 

-1 . 4 70 M VEl"T AF7t;ft... bEH1fTe/l.. 

202.6 N u:-v~, 
-0. 9691 Mer~? 

396.8 N fl 
40. 15 ~ 

40. 28 t... 

399. 0 N <:. 
269 

avg std dev 

59.69 94.2 

Anal 1: linear fit 
Carryover factor: 0.80%. 

Chart saved to file B:9304801.CHR. 

text file B:9304801.TXT has been saved to disk. 

CV 

158% 

~ 

)\..,\"':> ~ 
c,.P L/ - . . . 



9613~92 .. 6603 

WESTINGHOUSE/HANFORO 

H 
ANALYSIS RUN LOG 

Lab Name: SK INNER & SHERMAN LABS . Contract 6B-D0-0108 

Lab Code: SK INER Case No. N3-02-059SAS No. SOG No. B07K0 5 

Instrument ID Number: M3 Method: CV 

Start date: 02/22/93 End date: 02 /22/93 

EPA 
Sample 

No. 

:s0 
:s0.2 
:s1.0 
:s2.0 
:ss.0 
: rev 
:ICB 
:ccv 
:ccB 
: zzzzzz 
: zzzzzz 
: zzzz zz 
:zzzzzz 
: i'.ZZZZZ 
: zzzzzz 
: zzzzzz 
:zzzzzz 
: zzzzzz 
: zzzzzz 
:ccv 
:ccB 
: zzzzzz 
: zzzzzz 
: zzzzzz 
:zzzzzz 
: zzzzzz 
:zzzzzz 
: zzzzzz 
: zzzzzz 
: zzzzzz 
:zzzzzz 
:ccv 

D/F Time: % R 

Analytes 

:A:s:A:B:B:c :c: c: c:c: F:P:M:M:H :N:K:s: A:N :T:v:z :c:B : 
:L:s:s: A:E:D: A:R :o:u:E:B:G:N:.G:1: : E:G:A:L' :N:N:I: 
I 

___ , _____ , __ 1_1_ _ 1 _ 1 _ 1 _ 1 _ _1_1_1_ 1 _ _ 1 _ I 

1.00:12sa: ____ : _:_:_:_:_ : _ : _ : _:_: _:_:_:_: _ :x: ___ ,_, __ , _,_, __ 
1.00:1302: ______ : ___ : __ :_: __ : ______ :x: _:_:_:_: _:_:_:_:_1_, 
1r00:1306: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_:_:_:_:_:_:_:_:_: 
1.00:1311 : _____ : _:_: _ : __ :_:_:_:_:_:_:_:_:~:x:_:_:_:_:_:_:_:_:_,_: 
lr00:1 3 15 : _______ :_I_I_:_ -~: I : I 1_:_\~~i_:_:_:_:_:_:_:_:_:_: 
2.00:1324: ______ 1_1 _ __ 1_1 __ i _ l __ 1 _ 1 __ : :x: '_:_: __ ,_:_:_' : I I 

1.00:1 323: 
1.00:1 332: 

I I I I I I I I I I I I I I 
_________ \ _, _ 1 _, _ , -· _ 1 _ 1 _1 - · -·' _ , _ 1 _ , 

I l I I I 1 I I I I 
_ 1 _ 1 _ 1 _1 __ 1 __ , _ 1 _ 1 _ 1 _1_ 

: X; 
x: 

_ , _,_ - _,_ - _,_,_ 
I I - _, __ ,_, _,_, __ , 

l r 00 :1337: _____ : _ : _ : _:_ : _ : _ : _ : _ : _ ; _ : _ : _:_:_: x: 
- - ·-' -· _ 1 -

_ , _ , _ 
1.00:1341: _ : _:_:_: _ : _:_ ' __ :_: ___ ' 

- - _ t - -- · - - _1_ -

1.00: 1345: ____ _ - _._,_. _ -
- · .... ' _1 -· _ 1 _ -' - · - -

1.00:1~.50: I _,_ ,_ - - - - - - _ , _ ,_ , _ , _ - - _,_ ---- __ 1_1 __ 

1.00:1354: ___ _ I I _,_,_ - - _,_,_ - _,_ - _,_ - _,_ -I - - _,_ -
1.00:1358: 
1.00:1402: 

I I I I I I I I I I I I I t I l I I ------ - _,_, __ ,_, _ , _ , _ ,_,_, _ ,_, _ , _ , _ , _ , _ , _ , _ , _,_, _, 
I I I t I I t I I I I I I 

_____ , - • j _ I - _ , • - _I _ t _ I - _ I _I _ f __ • O.rl - •· - •' - - - • J - •• _ I _ I - •- · -

I I 
I _ 1 _ 1 _ I __ 1 _ _ I 1 _ I _ __ I _ _ l _ I _ .... 1 __ 1.00 :1407: __ : __ _ 

1. 00 :1411 : ______ ,_,_:_,_, __ , _ _, __ , _, _ _, _, _ , _,_,_ 
1. 00:141s: _: _____ . _ , _________ , ___ , _ , _ _ , _ : _ 
1.00:1,20: : _:_ , _:_,_ : _ : _ : _ :_:_: _:_:_: _:_:_: _:_ : _ : _ : _ : _ : _ _ 
1.00:1424: ______ :_1_:_:_:_._: __ :_: __ :_: _1_:x: _:_:_:_:_:_:_:_: _:_: 
1.00:14 28 ____ :_,_:_:_:_:_:_:_:_:_:_:_:_:_:x: ______ , __ , __ 
1.00:1433 
1.00:1437 
1.00'1441 
1.00 1446 
1. 00 1450 

1454 1. 00 

I I I I I I I 1 I I I I I I I I I I I I I I I I I I ______ , _,_,_,_,_,_,_,_,_,_,_,_,_,_, _,_,_,_, _,_,_,_,_,_,_, 
I I I I I I I I I I I I I I I I I I I I I I I I I I _____ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 
I I I I I I I I I I I I I I I I I I I I 1 I I I I I 

______ 1_1_1_1_1 _ 1_1 _,_,_1 _ 1 _1_ 1 _ 1 _1_1_ 1 _ 1 _1_1_1_1_,_ . _1_1 

I I I I I I I I I I I I I I 
_, __ 1 _1_ 1 _ 1 ___ 1 _1_1 __ 1_1 __ 1 _ 1 _1_ 1 _ 1_1 _1_ 1 _1_ 

I I I I 1 I I I I I I I I I I I I 1 I I I I I I I I ______ ,_,_,_,_,_,_,_ , _ , _,_, _,_,_,_, _ , _ , _ , _ ,_, _ , _,_,_,_,_, 
I I I I I I I I I I I I I I I I I I I I I I I I I I _____ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 

1.00 1459 ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: 
1. 00 1503 _____ : _: __ : _: _ : _: _ : _: _: _: __ : _ : _: _: _: _: _: __ : _ : _: _: _: __ : _: __ : _ : 

1 00 1507 I I I I I I I I I I I I I I I I I I I I I I I I I I . , ______ , _,_,_,_, _ , _ ,_, _,_ , _ , _ ,_, _,_,_, _ , _ , _, _ ,_,_, _ , _ , _ , _, 
1. 00 : 1 s 12: ______ -· __ I ___ I __ : _I _ I _ : : : I _: _ _ : _ : __ : _: _ : _: _: 

1.00:1s16: _ ,_ _ , _ IX: _ I _ . l __ r _1 __ 

- - _1_ -
I _ 1_1 __ I __ I _ - _1_, __ 1_1 _ 1_ -

FORM XIV - IN IL M0 2. 1 

035 
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WESTINGHOU SE/HANFORD 

14 
ANALYSIS RUN LOG 

Lab Name: SK INNER~ SHERMAN LABS. Contract 68 -D0-0108 

Lab Cod e : SK INER Case No. N3-02-059SAS No. SDG No. 807K05 

Instrument ID Number: M3 Method: CV 

Start date: 02/22/93 End date: 02/22/93 

EPA 
Sampl e 

No. 

CCB 
zzzzzz 
zzzzzz 
zzzzz z 
zzzzz z 
zzzzzz 

: zzzzzz 
: zzzzzz 
:zzzzzz 
: zzzn z 
: zzzzzz 
:ccv 
:ccs 
: zzzzzz 
: zzzzzz 
: zzzzn 
: zzzzn 
:zznn 
: zzzzzz 
:zzzzzz 
: ZZZZZ?. 
: zzzzzz 
: zzzzzz 
:ccv 
: CCB 
: zzzzzz 
: zzzzzz 
: zzzzzz 
: zzzzzz 
:zzzzzz 
:zzzzzz 
:PBS 

D/F :T ime: 't R 

Analytes 

:A:s:A:B:B:c:c:c:c:c:F:P:M:M:H:N:K:s:A:N:T:v:z:c:s: 
:L:B:s:A:E:o:A:R:o:u:E:s:G:N:G:1: :E:G:A:L: :N:N:r: 
I I I I I I I I I I I I I I I I I I I I I I I ______ ,_,_,_,_,_,_,_,_,_,_, _,_,_,_,_,_,_,_,_ , _ , _,_,_,_,_ , 

1. 00: 1520 : _____ : _: _ : _: _ : _ : _ : _: _: __ : __ : _: _: __ : _: X: _: _1 _: __ : _ : ___ : _ . ___ _ 

1.00:1524: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _ : _ : 
1.00:1529: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _ :_:_:_: _ :_: 
1.00:1533: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: 
1.00:1537: ______ :_,_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _ : _ , 
1.00:1542: 
1.00:1546: 
1.00:1ss0: 
1.00:1sss: 
1.00:1559: 
1.00:1603: 

1 I 1 I 1 I I I I I I I I I I I I I I I I I I I I _____ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_.,_,_,_, _ , _,_,_, 
I I I 1 I I I I I I I I I I I I I I I I I I I I I I ______ ,_,_,_,_,_,_, _,_,_,_,_,_,_,_,_,_ , _ , _ ,_,_,_,_,_,_ , _ , 

I I I I I I I I I I I I I I I I I I I I I I 
_. _1 _I _I _1 __ I __ , _1 _1 __ I _1 ___ I _I _I _1 _1 ·-' _ 1 __ I _1 _ I ._t _, _ _ 1 _ 

I I I I I I I I I I I I I I I I I I L I I I I I I 4 _____ ,_, _,_,_,_,_,_, _ ,_, _,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 
I I I I I I I I I I I I I I I I I I I I : I I I I 

______ 1 _ 1 _1_ 1 _,_._1_1 _ 1 _ 1_1 _ 1 _1_,_,_,_, _ , _1_1_1_1_1_1 __ , _ 1 

I I I I I I I I I I I I I I t I I I I I I I I , I I ______ , _,_,_,_ ,_,_,_,_, _ ,_,_,_, _,_ ,_,_,_,_,_,_,_, _,_ , _,_, 
1.00:160a: ______ :_:_: _:_:_:_:_:_:_:_:_: _:_:_:x:_: _ :_:_:_:_:_,_:_:_ 
1 .00 : 161 2: _____ :_:_:_:_:_:_:_:_:_: _:_:_:_:_:x:_:_:_:_: _:_:_: __ _ 
1.00:1616: ______ : _:_:_: _:_:_:_:_: _:_: _ : _:_:_:_:_:_:_:_:_:_:_:_: 
1.00:1621 : ______ :_: _:_:_:_:_:_:_: _ :_: _:_:_:_:_:_: _ :_:_:_: _:_:_: __ 
1.00:1625: _____ :_:_:_,_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _:_:_ 
1. 00: 1629: ____ : __ I_:_.,:_: __ :_: __ : __ : __ :_:_:_:_:_:_:_:_: __ :_: _1 _: __ : __ 1 _. __ 
1.00: 1633: _____ : _ :_: _ :_:_:_:_:_:_:_:_:_: _:_:_:_: _:_:_,_,_, _ _ , _ , _ 
1. 00:1 638: _____ :_: _ : _:_:_: _:_:_:_:_:_: _:_:_:_:_: _ :_:_:_:_:_:_: _:_ : 
1.00:1642: ______ :_: _:_:_:_:_:_:_:_:_: _:_:_:_:_:_:_:_:_:_:_:_:_:_: _: 
1. 00: 1646 : ______ : _:_:_:_:_: _:_: _:_:_:_: _:_:_:_:_:_:_:_:_:_:_:_: _ : _ : 
1.00:16s1: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: 
1.00:16ss: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: 
1.00:1659! _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_:_:_:_:_:_:_:_:_' 
1.00:1704: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_. ______ . __ _ 
1.00:1108: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: 
1.00:1712: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _ : _: 
1.00:1717: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _:_:_:_:_: 
1. 00: 1721 ! ______ : _: _ .. : _: _: _: _: _: _: _: _: _: _: _: _: _: _: _: _: _: - .: _: _: _: _.: _: 
1.00: 1725: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: 
1.00:1130: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _:_:_:_:_: 
1.00:1134: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_:_:_,_:_:_:_:_:_: 

I I I I I I I I I t I I I I I I I I I I I I I I I I 
_____ 1 _I _I _ I _I _I _I _I _1 _I _1 _I _I _1 _I _I _ I _I·- • _, _1 _1 _ _ I -· ' _ 1 _1 

FORM XIV - IN 1LM02.1 

036 
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WESTINGHOUSE/HANFORD 

14 
ANALYSIS RUN LOG 

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

Lab Code: SKlNER Case No. N3-0 2-059SAS No. SOG No. B07K05 

Instrument ID Number: M3 Method: CV 

Start date: 02/22/93 End date: 02/22/93 

EPA 
Sample 

No. 

:Les s 
:B07K05 
:B07K05D 
: ccv 
:ccs 
:B07K05S 
:zzzz zz 
: zzzz zz 
: zzzzzz 
: zzzzz z 
: zzz zzz 
: ccv 
:ccs 

D/F :Time: % R 

Analytes 

!A:s:A:B:B:c:c:c:c:c:F:P:M:M:H:N:K:s:A:N:r : v:z:c:s : 
:L :s:s:A:E:D:A:R:o:u:E :B:G:N:G :1: :E:G:A:L: :N:N:1 : 
I I I I I I I I I I I I I I I I I I I I I I ______ , _ , _ , _ , _ , _,_,_ , _ , _,_ , _,_ , _ , _ , _ , _ , _ , __ , _ , _ , _ , _ , _ 

10.00:17 38' ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_,_:_:_:_:_:_:_: __ 
1.00:1743 _______ :_:_:_:_:_:_:_:_:_: _:_: _ :_:x:_: _:_:_:_:_: _:_:_:_ 
1. 00: 174. 7 _____ : _ : _ : _: _: _ : _: _: _: __ : _: _ : _: _: _: X: __ : __ : _ : _ : _ : _ : _ : _ : _: _: 
1.00:1751 ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_:_:_:_:_: _:_: _:_: 
1.00 : 1755 _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:x :_:_,_:_:_:_:_,_: __ 
1.00:1a00 ______ :_:_:_:_:_:_:_:_:_:_:_:_: _:_:x :_:_:_:_:_:_:_:_: _:_, 
1.00:1804 _____ : _:_,_:_:_:_:_:_:_:_:_:_:_:_: _ : _ : _ : _ : _:_: _ : _ : _ : _:_: 
1.00 : 1808 _____ : _:_:_: _:_:_:_:_:_:_:_:_:_: _ : _ : _:_: _ : _:_:_: _:_: I I 

1.00 : 1813: ___ ___ : _·_ · _ : _ : _ : _ : _ : _ :_: _ · _ : _ : __ : _ , _ -- - - - -
1.00:1 817: ______ : _ : _ , _ : _ : _ : _ : _:_: _ : _ , _:_:_:_: _ : _ , _ , _ - · - · - · - · - · - ·-
1 . 00 : 182 1 : _________ I_:•-' __ :_:_: _,.,: _:_:_:_: __ :_:_:_:_:_:-•·_._.•- ·- __ 
1.00:1 82 6: ___ _ - _,_:_:_:_:_:_:_:_:_:_:_:_:x:_: __ :_:_,_,_ 

______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_,_:_:_,_:_:_,_,_,_ 1.00:1830: 
I I I I I I I I I I I I I I I I I I I I I I I I I _____ , _,_ , _ , _,_,_ , _ , _ , _ , _ , _,_,_ , _ , _ , _ , _ , _,_ , _ ,_, _ , _ , _ , _ , 
I I I I I I I I I I I t I I I I I I I I I I I 

______ 1 ___ t _______ , _ l _ _ 1 _ I _ I _ _ 1 _ I _1 _ 1 _1 _1 _ I _I _1 _ t __ I _ I _I _1 _ I _ t __ I-•' _ _ 1 _ . __ 

I I I I I I I I I I I I I I I I I I I _ , _ , _ , _ , _ , _ , _ , _,_,_ , _,_,_ , _ , _ , _,_ , _ , _ ,_, __ , _ , _ , _ 
I I I t 

H••-•----•--- -- ------- -- - _,_,_ , _,_ - - _, __ ,_ - - -- - ·- _ , -· 
l I I t I I I I I I I I I 

--------' -- _____ , - - -·' _ , - · _ _ 1 _ 1 _1 _1 - ·' _ , _ _ 1 _ _ • - _ , _ _ I _ I I 

I ----- -- - _,_, __ , _,_ , _ , _ , _ - I _ I _ _ 1 _ 1 ___ 1 _ _ _ _ 

I I I I I I I I I -- _ , _ , _ , _ , _ , _,_,_,_,_ , __ , _,_ , _ , _ , _ , _ , _,_ , _,_ , _ , 
I I I I I I I I I I I I I I I I I I I I I I I I _ , _ , _ , _ , _,_,_ , _ , _,_ , _,_,_,_ , _,_ , _ , _,_,_ , _ , _ , _ , _ , _, 

I I I 1 I I I I I I I I I I I I I I I I I I I I I I I I 
______ , __ , _____ c _1 __ , _1 _, _1 _, _1 _1 _1 __ , _1 _1 _1 _1 __ , _1 _1 _1 _1 _1 _, _, _, _, _1 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I ___ , ______ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_ , _,_,_ , _,_,_, 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

______ 1 ___ 1 _____ 1_1_1_1_1_1_1_1_1_1_1_1_1_1_1_1_1 _1_ 1 _1_ 1 _ 1 _1_1_ 1 I 

I I I I I I I I I I I I I I I I I I I 1 I I I I I I I 
I ___ 1 _____ 1 _I _t _I _I __ I _I __ I _I _, I _1 _I __ I _I _I _ I _I _ I _ _ I __ I _1 _I _I ....... 1 _ I 

I I I I I I I I I I I I I I I I I I I I I I I I I I ___ , _____ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 
I 1 I I I I I I I I I I I I I I I I I I I I I I I I _____ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 
I I I I I I I I I I I I I t I I I I I 1 I I I I I I ______ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 
I I I I I I I I I I I I I I I I I I I I I I I I I I _____ ,_,_,_,_,_,_,_, _,_,_,_,_,_,_,_,_,_,_,_,_,_,_ , _,_,_, 
I I I I I I I I I I I I I I I I I I I I I I I I I I ______ ,_,_,_,_,_,_, _,_,_ , _ , _,_,_,_ , _,_,_,_, _ , _ , _,_,_ , _,_, 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
1 ___ 1 ______ 1 _1_1_1_1_1_1_1_1_1_1_1_1_1_ 1 _ 1 _1_ 1 _1_1_ 1 _1_ 1 _1_1 I 

I I I I I I I I I I I I I I I I I I 
_ I _1 _I _ I _I _I _ I _1 _ _ I _1 _ 1 _ 1 _I _I I I _ I I 

I I I I I I I I I I I I I I 
_________ 1 _ 1 __ I _I _ I_,.. _I _1 _1 _1 __ I __ I _I _I 

FORM XIV - IN ILM02. 1 
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S302132--ME.RCURY 

Run id: M3 9305306 
LDC ANALYTICAL #050941 
Analytical method: CV 
Element: Hg 

Pos Sample Code 

1 0 PPB WS0 
2 0.2 PPB WS1 
3 1. 0 PPB WS2 
4. 2.0 PPB WS3 
r:, 5. 0 PPB 1,.,1$4 

6 ICV-E, ICV 
7 CAL BLK ICB 
8 2 PPB CCV 
9 CAL BLK CCB 

10 X X 
11 X X 
12 X X 
13 X X 
14 X X 
1 !:, X X 
16 V X /\. 

17 X X 
18 X X 
19 X X 
20 ,..., PPB CCV L 

21 CAL BLK CCB 
22 X X 
23 X X 
24. X X 
2!:, X X 
26 X X 
27 X X 
28 X X 
29 X X 
30 X X 
31 X X 
32 2 PPB CCV 
33 CAL BLK CCB 
34. X X 
3[1 X X 
36 X X 
37 X X 
38 X X 
39 

,, 
}'._ X 

4.0 X X 
41 X X 
4.2 X X 
43 X X 

C L r., MET AL S 3.03a 

/1cqui r·ed: 02/22/93 b y SRP 
Cr·unched: 03/02 /9:::, by SRF' 
Time: 1251 
Proce'.::-S i ng protocc)l: ?::./90 

Preparation Client ID Date Time 
Meth Batch Date 

CV S0 02/22/93 12: [,8 
CV S0.2 02/22/9:::, 1Z, :02 
CV $1. 0 02/22/93 13:06 
CV S2.0 02/22/9?.> 13:11 
CV s.:·,.0 02/22/93 13:15 
CV ICV 02/22/9/:, 13:24 
CV ICE\ er2/22/93 13:28 
CV CCV 02/22/93 lZ,: Z,2 
CV CCB 02/22/93 13:37 
CV zzzzzz 02/22/9:':, 13:4.l 
CV zzzzzz 02/22/93 13:4.5 
CV zzzzzz 02/22/'~-~. 13: ,:",0 
CV zzzzzz 02/22/9?., 13: ,:',( .. 
CV zzzzzz 02/22/9-Z., 1 -3 : :,P.. 
CV zzzzzz 02/22 /9 .:., 14.:IZ\'2 
CV zzzzzz 02/ 22 /9?, 1 ,:.. : 07 
CV zzzzzz 02/22 /9 -?:, 14.: J. J. 
CV zzzzzz 02 /22 /9:~, 1 4.: 1:, 
CV zzzzzz 02/22/9?., 14: 20 
CV CCV 02/22/9 -~, 14.:26-
CV CCB 02/22/93 14. : 2e 
CV zzzzzz 02/22 /9:~. 14.: ~,~~) 
CV zzzzzz 02/22/9.:, 14: ~- 7 
CV zzzzzz 02/22/9?, 14.:41 
CV zzzzzz 02/'22/93 14.: 4.6 
CV z.zzzzz 02/22/9:~, 11~: 50 
CV zzzzz.z 02/22/93 14.:54 
CV zzzzzz 02/2.2/93 14: ~;,9 
CV zzzzzz 02/22/93 15:03 
CV zzzzzz 02/22/9 ,:, 15:07 
CV zzzzzz 02/22/93 15: 12 
CV CCV 02/22/9',!, 1!:,:16 
CV CCB 02/22/93 15: 2 0 
CV zzzzzz 02/22/93 l:,:24 
CV zzzzzz 02/22/93 15: 2'·) 
CV zzzzzz 02/22/9Z, 1.5: 3:~. 
CV zzzzzz 02/22/93 15:37 
CV zzzzzz 02/22/9 ,:, 15:4.2 
CV zzzzzz er2 I 22 I 9 .::, 1:,: 46 
CV zzzzzz 02/22/93 1r,: :,0 
CV zzzzzz 02/22/9 .3 15: !:i~. 
CV zzzzzz 02/22/9 -Z, 1:,: 59 
CV zzzzzz er2/'22/9?., 16:03 
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S302132--MERCURY 

Pos Sample Code Preparation Client ID Date Time 
Meth Batch Date 

41"' 2 PPB CCV CV CCV 02/22/93 1.6:08 
4.E, CAL BLK cce. C\/ cce. 02/22/9,:, 16:12 
46 X X CV zzzzzz 02/22/93 16:16 
{~ 7 X X CV zzzzzz 02/22/93 16:21 
4.8 X X CV zzzzzz 02/22/93 16:25 
4.9 X X CV zzzzzz 02/22/93 16:29 
50 X X CV zzzzzz 02/22/93 16:33 
51 X X CV zzzzzz 02/22/93 16:38 
!:·>2 X X CV zzzzzz 02/22/93 16:42 
53 X X CV zzzzzz 02/22/93 16:46 
54. X X CV zzzzzz flJ'2/22/93 16:51 
55 X X CV zzzzzz 02/22/93 16: E,5 
E,6 2 PPB CCV CV CCV 02/22/93 16: .:,9 
!;,7 CAL BL.K CCB C\I CCB 02/22/93 17:04. 
58 X X CV zzzzzz 02/22/93 17:08 
59 X X CV zzzzzz 02/22/93 17:12 
60 X X CV zzzzzz 02/22/93 17: 17 
61 X X CV zzzzzz 02/22/9Z, 17:21 
62 X X CV zzzzzz 02/22/93 17:25 
63 X X CV zzzzzz 02/22/93 17:Z.,0 

64 PB PBS CV 2621 02/19/93 PBS 02/22/93 17: 34. 
65 CLCSHG LCSS CV 2621 02/19/9?., LCSS 02/ 22/9'.3, 17:3e 
66 $302132-01 s CV 2621 02/ 19 /9 -3 B07K0-:) 02/'22/93 17:4.3 
67 S?.,02132-01 S2 CV 2621 02/19/9 ~, f307K0 .'::',D 0'2/22/93 17:t../ 
68 2 PPB CCV CV CCV 02/22/9?, 17:51 
69 CAL e,LK CCB CV CCE\ 02/2'2/9?, 1 7: !;,!:, 
70 $30'2132-01 DS CV '2621 02/19/9 ?:, 13071<05'3 02/22/93 18:00 
71 X X CV zzzzzz 02/2'2/9/, 18: 0t.. 
7'2 X X CV zzzzzz (-'.J2/ -:?.2/93 l8:0E', 
7?;, X X CV zzzzzz 02 /22 /9?:, 18:lZ, 
7t.. X X CV zzzzzz 02/22/93 18: 1 7 
7~ _, X X CV l.ZZi.?Z 02/22/9?, 11-3:21 
76 '2 PPB CCV CV CCV er.?./'2'2/93 18:26 
77 CAL BLK CCB CV ccs 02/22 /9-Z, lFJ: ,'.', 0 
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. =::co 
Orl;,lnal ·ls-Iii~~: CSF 1 9 4 1 9 / M A 8 MO 5 

SEQ NO: 
RUN IDS: 

TMA/Skinner & Sherman Labs 
MERCURY BENCH S~E~T 

Reviewed 5Rf 3)4Lq3 
Pg 1 of~ 

930.:J-3O.::l. f"'rl-::i rv_j n~,1:@ n, r--.'C";,, 
- - - - l:,,,,!.J__ ~ ~ ~ ~ ~ - - -

ANALYST _::nj..L._...,,.3:....-___ RUN DATE oZ I PW:::\7 3 
INSTR: M3(auto) STANDARDS PREPPED 
METHOD: HG DATE: otl ~\ 'l 3 
WAVELENGTH 253. 7 mm STANDARD SOORCE 

CALIB: l.c,t ~ .;Lj'O<-t 30 
CALIBRATION TIME 1.;l.~5'8' 

CALIBRANTS 
01 BLANK 
02 0.2 PPB 
03 1.0 PPB 
04 2.0 PPB 
05 5. 0 PPB 

Icv: ::t:.c v-s . ,2y ccv: .). f eb 

SAMPLE ID CLIENT ID DILUTION FACTOR COMMENT 
06 ICV-5 ______ ICV __ _ 
07 CAL BLK ICB __ _ 
08 2 PPB CCV __ _ 
09 CAL BLK CCB __ _ 
10 5 ~O;D:,Q - OJ· 
11 _____ ~:....,_ _____ _ 
12 _____ -=.....,_ _____ _ 
13 _____ ____;,,; ........ _____ _ 
14 _____ __,..._ _____ _ 
15 _____ __,.___ _____ _ 
16 _____ __,.......,__ _____ _ 
17 _____ __.......__ _____ _ 
18 _____ ____._...._ _____ _ 
19 ___ ..--_ __._.....,_ _____ _ 
20 CC,\/ I . 
21 C.C!) 
22 _____ ........._.__ _____ _ 
23 _____ .......,...,,........ _____ _ 
24 _____ ,..........._ _____ _ 
2 5 Le.,:, ;::i 
26 :5:')()1\4'5?- 01 
27 UID 
28 a,~ 
29 _____ __.,_,.~------
30 _____ ~Q~~.__ _____ _ 
31 0<:1 
32-c.....-c-v~, ..... ,i-c____,..;~------
33 CCC> t 
34 _____ ~s=-------

;~===========~:t:============= 37 ____ __,L~c=-s~s _____ _ 
38_5~3~(~)::l-_,,_._,\C~J~.,,_-_0~1--------
39 _____ __._,,,~------
revised 07/92 

Qj\ . S:'J<., 

lO 

. 
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SEQ: 'JO 

TMA/Skinner & Sherman Labs 
COLD VAPOR ATOMIC ABSORPTION 

MERCURY BENCH SHEET 

Orfainal 1s m::::: CSF 1 9 4 1 9 I M A B M O 5 

PAGE 2 OF o2_ 

SAMPLE CLIENT ID DILUTION FACTOR COMMENT 
s 40 -------""'"'---------4 l ____ ____._.......,.__ _____ _ 

42 ______ "'---""----------
43 ____ __, ........ ..__ __ __.._ __ _ 
:~ &z1 46 ______________ _ 

47 ____ ~......_ ______ _ 
48 _____ .._._ ______ _ 
49 ____ _._....._ ______ _ 
50 LC:s-:::. 
51 ;530,::0-i 7 - o I 
52 Q\ D 
53 Qt ;s 
54 ____ __,, ....... ______ _ 
55 ____ __.()..__3..._ _____ _ 

56.....::,,:~"'-----------
57_.;:::~=---..,....,...-------
58 p 
59 C.Lc :S::s 
60 -s3as).\33 - a, 
61 :'."> 

62 0~ D 
63 Q;;)___s 
64 £6 
65 CJ cs:s 
66S3D-~l3;}. - Gt 
67 01 
68 cc\/ 
69 c..c 6 
1 o ____ ____.0_1_5 ________ _ 
7l _____ ~f~6_._ _____ _ 
72 ____ ____,L_. C:aa:a..S~~--------
73...._:5~:3~0~;:l......_lC_)~~..___,_D"'--L-I _____ _ 
74 ______ 0~1-D _____ _ 
75 _____ ___..Q,._l::...,S ______ _ 

76~C~C._._.\/"---------:~--
77__,_C_c__,_(?)..__ ________ ___ 

78_5~3~0 ........ ri~l-:!O_,._-___..o_\..._ ____ _ 
79 _______ --=-------
80 _____ ...a., ______ _ 

Bl _____ ___.,_._ _____ _ 

82___:,.~~----------83__;:_ ......... .__ ________ _ 
84 ____________ _ 
85 ____________ _ 

'i. 
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Copy . 

CH. 1 C .S 5.0~ ATT 3 OFFS 
Orl3lnal Is filed in CSF 1 9 4 1 9 / M A 8 M O £ 

0 02/22/93 12:58 -

} \\\\ 2.38 °d, .H . 
'!I ,§ 7 

'• 
' ' 

IHJ HO. OF STD 

D-2500 

1 / 1 REP , 1st level 

METHOD: MERCURY TAG: 1 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO. 
6 

RT 
1 .83 

HEIGHT 
56 

RAW DATA STORAGE HO. 

CH. 1 C .S 5.00 ATT ~ OFFS 

IHJ HO. OF STD 1 / 1 B.EP , 

D-2500 

METHOD: MERCURY TAG: 

UG/L BC 
0 .000 ._. 

1 

2nd level 

2 CH: 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO • 
6 

RT 
1 • 8 1 

HEIGHT 
330 

RAW DATA STORAGE HO. 

UG/L BC 
0.200 

/ 

2 
't / 

\/ 

1 

1 COHC: HEIGHT 

NAME 
HG 

02 / 22-'93 
- .t -. ... 

.... 

1 COHC: HEIGHT 

NAME 
HG 

13:02 
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-·:·: 

eopy 19419/MABM0S 

CH. 1 C .S 5.00 ATT 3 OFFS 

0 .45 
• Ii) 

1 .80 

INJ NO. OF STD 

D-2500 

1 / 1 REP, 3rd level 

METHOD: MERCURY TAG: 3 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO • 
4 

RT 
l .80 

HEIGHT 
1556 

RAW DATA STORAGE NO. 

UG/L BC 
1 .000 

3 

Original Is flied In CSF -

1 CONC: HEIGHT 

~!AME 
H(j 

CH. 1 C .S 5 .013 ATT 3 OFFS 
0 .20 

0 02/22/'?3 13:11 

~ .a6 
.' h 

1 .8 0 

3 .42 

1 / 1 REP, 4th l>?vel IHJ NO. OF STD 

D-2500 
-------T° 

METHOD: MERCURY TAG: 4 CH: 1 

FILE: l CALC-METHOD: EXT-STD TABLE: 

HO . 
4 

RT 
1 .:3 0 

HEIGHT 
3 l l 0 

RAW DATA STORAGE HO. 

IJG/L BC 
2.000 

4 \; 

1 CONC: HEIGHT 

MAME 
HG 
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••. :=::-: 

•:, .. · 
·•:· ::·-:. 

-. . -:-·-

CH. 1 C.5 5.00 ATT 3 OFFS I ~ :U 
;==3 .66 

INJ NO. OF STD 

D-2500 

1 / 1 REP , 5th level 

METHOD: MERCURY TAG: 5 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO . 
6 

RT 
1 .80 

TABLE NO . 
MO. OF LEVELS 
CALIB T'-IPE 

3 

HEIGHT 

HEIGHT 
7668 

= 1 
= 5 
= LIN EAR 

COHC 

RAW DATA STORAGE HO. 

IJG/L s,{ 
5.000✓ 

0 
5 .sx 10 

5 

' 

Original is ru:~: CSF 1 9 4 1 9 / M A 8 M O 5 

1 COHC: HEIGHT 

NAME 
HG 

_____ _ / 

1 . 8 0 
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-"• .. ; •··.· 

CH. 1 C .S 5 .00 ATT 3 OFFS 13:2d 
0 • 16 

·~! 
I 1 .80 

· Copy 19419/MABMO -
Origlnal is filed In CSF __ 

D-2500 

METHOD: MERCURY TAG: 6 CH: 1 

FILE: l CALC-METHOO: EXT-STD TABLE: 

NO • 
5 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
l .8 0 

HEIGHT 
3459 

3459 
0 

l .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
2.240 

2.240 

6 

1 CONC: HEIGHT 

NAME 
HG 

CH. 1 C .S 5 .0 0 ATT ' OFFS 0 02/22/93 13:2:3 . ., 

} \\\\ : .~; 
..:, • .:;.,J 

C•-2500 

METHOD: MERCURY TAG: 7 CH: 1 

FILE: l CALC-METHOD: EXT-STD TABLE: 
-------------/ 

NO • RT HEIGHT UG/L BC 
8 1 .81 35 -0.004 

TOTAL 
35 -0 .0 4 

PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAW DATA STORABE HO. 

1 CONC: HEIGHT 

NAME 
HG 

1-17 



· ;.·-· . 

··=·-• .•:. 

·- ··· ···•: 
::::::·-·-

CH. 1 C.S 5.00 ATT 3 OFFS 

1 .80 

D-2500 

METHOD: MERCURY TAG: 8 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO • 
7 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
2999 

2999 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
1 • 938 

1 • 9 38 

:3 

Copy .1.9419/MABMOS 
Orfainal Is flied In CSF __ 

1 CONC: HEIGHT 

NAME 
HG 

CH. 1 C .S 5 .00 ATT 3 OFF S 0 02/22/93 13:37 

t 
~ ~~a . ~. \·~ .. ( ,:, ,, --,, - . .) ,,;, 

;; -~ .,. 
:j/ I . ~ 
•J • ..J 

D-2500 02/22/93 13 :37 

METHOD: MERCURY TAG: 9 CH: 1 
.... 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 CONC: HEIGHT 

NO • RT HEIGHT 9 BC NAME 
6 1 • 78 56 0 HG 

TOTAL 
56 

~ - c...C...~ 
PEAK RE.J 0 
SF 1 .000 
SAMP-AMT 1 .000 11-S 
RAIAI CiATA STORAGE HO • '? 



.... . 
·;dj\) 

CH. 1 C.S 5.00 ATT 3 OFFS 

\ ~ • 4 la Copy 1 9 4 1 9 / M A B M O : 

r--=T~= ~:J:::=================~OrJ~g~lna~l~lsJ!!!flled in CSf ~ 
~ 

D-2500 

METHOD: MERCURY TAG: 10 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO . 
5 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
5908 

5908 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

CH. 1 C .5 5.00 ATT 3 OFFS 

D-2500 

METHOD: MERCURY TAG: 

UG/L BC 
3.844 

3.844 

10 

1 .80 

11 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO . 
5 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .8 0 

HEIGHT 
2439 

2439 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
1 .571 

1 • 5 71 

11 

1 COHC: HEIGHT 

HAME 
HG 

53,0~,~o- Cl 

,.. 
l COHC: HEIGHT 

HAME 
HG 

·i19 



·.•:- · .. 

=· -· .· 

CH. 1 C.S 5.00 ATT 3 OFFS 

a ;la 
1 =~~-80 

~ .:H 
iif I 5 !9 

D-2500 

METHOD: MERCURY TAG: 12 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO • 
9 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
358 

358 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
0.208 

0.208 

12 

Original is Bl::~: CSF 1 g I+ 1 9 / ·M A B M O 5 

1 COHC: HEIGHT 

NAME 
HG 

09 
f'nBLN 37 

CH • 1 C .S 5 .00 ATT < OFFS 0 02./22/93 13:54 .., 

~ i} ~1i 
.:32 

3.38 

D-2500 

METHOD: MERCURY TAG: 13 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO. RT 
6 1 .82 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

HEIGHT 
275 

275 
0 

1 .000 
1 .000 

RAW DATA STORAGE HO. 

IJG/L BC 
0 .153 

0 .153 

1_3 

.... 
1 COHC: HEIGHT 

NAME 
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·.:::·.:· · 
;. . ·_ ;·:· 

CH. 1 C.S 5.00 ATT 3 OFFS 0 0 2 / 2 2 / 9 3 "1 3: 58 . 1 9 4 1 9 I M A 8 MO 5 

l~~ .. •._!_i ________________ ~p_y_f9_4_1~9~/~MAB __ 3: ~ Orl;;lcal is 61ed in CSF __ 

t ,0 ~ 

D-2500 

METHOD: MERCURY TAG: 14 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO. 
9 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
20169 

20169 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
13 .189 

13 .189 

14 

1 COHC: HEIGHT 

NAME 
HG 

CH. 1 C .S 5 .00 ATT .;:, OFFS 0 02/22/93 14:02 

~ 
0 -~~ 1 -~"' • -t:l 

!~§0 

3 :iH 

D-2500 

METHOD: MERCURY TAG: 1S CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO . RT HEIGHT 
7 1 .80 141 

TOTAL 
141 

PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
0.065 

0.065 

15 

.... 
1 COHC: HEIGHT 

NAME 
HG 

-
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:•.:-: 
::;: -·•. 
:;.:,:_:_ 

;:~:_.;: 
:.:?;.-:_. 

CH • 1 C .S 5 .00 ATT 3 OFFS 

1 .80 

D-2500 

METHOD: MERCURY TAG: 16 CH: 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO. RT HEIGHT UG/L BC 
4 1 .8 0 1575 1 .005 

TOTAL 
1575 1 .005 

PEAK REJ 0 
SF 1 .000 
5At1P-AMT 1 .000 

RAI.J DATA STORAGE ~lO • 16 

CH. 1 C .S 5 .00 ATT 3 OFFS 

1 0 .!~ 
t JQ p·" 1 .80 

D-2500 

METHOD: MERCURY TAG: 17 CH: 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO . RT HEIGHT IJG/L BC 
6 1 .80 2303 1 .482 

TOTAL 
2303 1 .482 

PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAl,1 C•ATA STORAGE MO . 1 7 

Copy 1 9 4 1 9 / M A B M O 5 
Orfalnal i.• filed in CSF _ _ _ 

02/22/93 14:07 

1 

1 COHC: HEIGHT 

HAME 
HG 

\~ 

rnBLN l.j l 

02/22/93 14: 11 

1 
~ 

1" COHC: HEIGHT 

NAME 
HG 

\ '-1 
-i-22 

lY'l6LN ~.:),_ 



• . • •:• 

~-·-(\. 
.. ::•::~ ·:. 
:\~t 

... 
-... •: . 

9 i· I 3ugz 6 ,. \Q bQ~.-u .. b;. 

CH. 1 C.S 5,00 ATT 3 OFFS 

D-2500 

METHOD: MERCURY TAG: 18 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO • 
s 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 • 8 1 

HEIGHT 
410 

410 
0 

1 .000 
1 .000 

RAW DATA STORAGE HO. 

CH. 1 C.S 5.00 ATT 3 OFFS 

1 .80 

D-2500 

METHOD: MERCURY TAG: 

UG/L BC 
0.242 

0.242 

18 

19 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO . RT HEIGHT 
6 1 .8 0 907 

TOTAL 
907 

PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
0.567 

0.567 

1 '3 

Copy 19 4 1 9 / 
OrJglm:1 is filed in CSF _ __ M A B M O 5 

02/22/93 14:15 

1 COHC: HEIGHT 

NAME 
HG 

.... 
1 COHC: HEIGHT 

NAME 
HG 

-

1-23 



·;:-.... :.;: 

_:::·· •·. 

.:•·- -:· 
·:;•·::· 

•. •.•,• 

CH. 1 C .5 5 .00 ATT 3 OFFS 

1 .80 

[3.20 

D-2500 

METHOD: MERCURY TAG: 20 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO. 
7 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
3091 

3091 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
1 .998 

1 . 998 

20 

- Copy 1 9 4 1 9 / B 
OrJalnal is filed in CSF __ M A M 0 

1 COHC: HEIGHT 

NAME 
HG 

CH. 1 C .S 5.00 ATT 3 OFFS 0 02/22/93 14:2:3 

} '=i~ \: \ -~ 
i •St "" • . ? ""' . ...,, 

D-2500 

METHOD: MERCURY TAG: 21 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO. RT HEIGHT 
6 l • 8 1 46 

TOTAL 
46 

PEAK REJ 0 
SF t .000 
SAMP-AMT t .000 

RAW DATA STORAGE NO. 

UG/L BC 
0.003 

0 .003 

21 

t' COHC: HE I 13HT 

NAME 
HG 



I 

. . ·. •· 

CH • 1 C .S 5 .00 ATT -) OFFS 0 02/22/93 14:33 

I :tl 
1 • 21 

1 .80 

D-2500 

METHOD: MERCURY TAG: 22 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO . 
5 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
980 

980 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L 
0 .615 

0 .615 

22 

CH. 1 C.S 5.00 ATT .::, OFFS 

0 09 
~~ 
'!'~ 1 .8 0 

.s~ 

D-2500 

METHOD: MERCURY TAG: 23 

BC 

CH: 

FILE: 1 CALC-METHOO: EXT-STD TABLE: 

NO • RT HEIGHT IJG/L BC 
6 1 .8 0 651 0 .400 

TOTAL 
651 0.400 

PEAK RE.J 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAloJ DATA STORAGE- ~10 -. - - · .. 2 3 

Copy 1 9 4 1 9 / M A 8 M O 5 

1 

Or13imd i.ll 61?.d i.n CSF ·- •----

1 CONC: HEIGHT 

NAME 
HG ,~ 

I 

02/22/93 

.... 
1 CONC: HE I 13HT 

NAME 
HG 

\1 
rn 6lN 4E-

. , .• 

14:37 

-[;25 



.. .. 
. -;~:=~-~-: 

CH. 1 C .S 5.00 ATT 3 OFFS 

} \;\\ a=a-s :sl 

D-2500 

METHOD: MERCURY TAG: 24 CH: 1 

FILE: 1 CALC-METHOO: EXT-STD TABLE: 

NO • 
6 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 • 78 

HEIGHT 
50 

50 
0 

1 .000 
1 .000 

RAW DA!A STORAGE NO. 

UG/L BC 
0 .006 

0 .006 

24 

CH. 1 C .S 5.00 ATT 3 OFFS 

3 .5:3 

D-2500 

METHOD: MERCURY TAG: 2S CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO . 
7 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
4287 

4287 
0 

1 .000 
1 .000 

RAW DATA STO~AGE HO. 

UG/L BC 
2.782 

2.782 

25 

Copy 1 9 4 l 9 / M A B 5 
Original ls filed in CSF __ M 0 

1 CONC: HEIGHT 

NAME 
HG 

1 .:30 

.... 
l CONC: HEIGHT 

~lAME 
HG 

LCS.5 

-126 



· .. ;. 
... :••:::: 

?i~+ .. 
:.~ .;.:-- . ...... · .. : 

·\! ... -:·-

:--· 

-· ·-·-·:_::. 

_: .. ,f :.:-·-· 
}.~i -~< 

-~~~\:< 
:·:::.:: 

-.. -•.· :·• 

CH. l C .S 

r 
D-2500 

Cl6N3llg? {t:".)1 
1. , Ln: .. .,. ...1\-.ll"I 

5 .00 ATT 3 OFFS 

't!J9 
i;J& 
..) • b ,· 

METHOD: MERCURY TAG: 26 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO • 
9 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 . 79 

HEIGHT · 
160 

160 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
0 .078 

0 .078 

26 

C.Opy 1 9 4 1 Q / l • • r; " n 5 Original is filed in CSF __ _ ____ - l' l r. C l"'i U 

1 CONC: HEIGHT 

HAME 
HG 0 ' 

-:s~Oo-\:).~- I 

(Y)e-5PSb 

CH • 1 C .S 5 .00 ATT 3 OFFS 0 02/22/93 14:54 

r 'iii 1 .8 0 
"~1 .., e I .,, . . 

D-2500 02/22/93 14:54 

METHOD: MERCURY TAG: 27 CH: 1 
.... 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 COHC: HEIGHT 

HO • RT HEIGHT UG/L BC NAME 
';' 1 .80 133 0 .060 HG 

TOTAL Q\ ~ 
133 0 .060 

PEAK RE.J 0 mEsPst:d) .l-27 
SF 1 .000 
SAMP-AMT 1 .000 

RAli.1 C•ATA S'fl}RAGE - NO, - ·- - - ....... 
1·• '"'"'--' /_ i 



CH. l C .S 5 .00 ATT 3 OFFS 

C•-2500 

3 .12 
3.74 

METHOD: MERCURY 

l .80 

TAG: 28 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO • 

8 
TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 

1 .80 
HEIGHT 

1486 

1486 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
0.947 

0.947 

28 

Copy 1 9 4 1 9 / M A B MO 5 
Original is filed ln CSF __ 

1 COHC: HEIGHT 

NAME 
HG 

CH. 1 C .S 5 .00 ATT 3 OFFS 0 02/22/93 15:03 

} e-i~ 11 • J ,:_ 

1 • 7 :3 

.-, 11' <II. • 

Ji 2 

C•-2500 

METHOD: MERCURY TAG: 29 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO • 
4 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 • 78 

HEIGHT 
116 

116 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
0 .049 

0 .049 

2•3 

"'l. CONC: HEIGHT 

NAME 
HG 

128 



CH, 1 C.S 5.00 ATT 3 OFFS 

~: e Copy " " , a Q 
• · 1 ::1 L) 1 ~ I 1'1 A 8 MO 5 

Original is filed in CS!'___ i• 

. . ··. 
??::· 
·:·-::::: 

D-2500 02/22 / 93 15:07 

METHOD: MERCURY TAG: 30 CH: 1 

FILE: 1 CALC-l'IETHOD: EXT-STD TABLE: 1 COHC: HEIGHT 

HO • RT HEIGHT UG/L BC HAME 
5 1 .80 365 0 .212 HG 03 

.::-.-.:. TOTAL 
365 0 .212 mE:sP~ 

PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAli.l DATA STORAGE HO • 30 

CH. 1 C .S 5.00 ATT 3 OFFS 

D-2500 02/22/93 15: 1 2 

METHOD: MERCURY TAG: 31 CH: 1 
.... 

FILE: 1 CALC-METHOD: EXT-STD TABLE: l. COHC: HEIGHT 

HO. RT HEIGHT IJG/L BC HAME 
6 1 .80 259 0 .143 HG 

TOTAL 
259 0 .143 OL\ 

-129 PEAK REJ 0 
SF 1 .000 m 1: ~ f' s1 
SAMP-AMT 1 .000 

RAI.\I DATA 5TORA.13E ~IO _. 31 



.·:•. .. •.. -·-.-•.·····.;. 

-::l\t~~ 

.. : .. -.-... 

. ·-:··· 

_··-£..-·:: 
·•-- f? 
·.-t•:=:: 

:;: . 

._;. .:.< 

CH. 1 C .S 5 .00 ATT 3 OFFS 

l 0 .46 
t -l~ 

F~ .. " 
1 .80 

D-2500 

METHOD: MERCURY TAG: 32 CH: 1 

FILE: 1 

HO, 

CALC-METHOD: EXT-S~E: 

RT HEIGHT 1/ . UG/L \ c 
4 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

1 • 8 0 3 0 1 6, ( 1 • 9 4 9 

3016 1 1 .949 

1 .00: ,' \ . J > 
1.000 ~ 

RAW DATA STORAGE HO. 32 

- _ GoJlY 19419 
Od3iual is filed in CSF __ / M A B M 0 

1 COHC: HEIGHT 

HAME 
HG 

\ 

~ 
CH. 1 C .S 5 .00 ATT 3 OFFS 0 02/22/93 15:20 

t 
0 .32 

\=.\\ 
2 .4 7 
3 .01 
3 .5 6 

D-2500 02/22/93 1s:20 

METHOD: MERCURY TAG: 33 CH: 1 
... 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 COHC: HEIGHT 

HO. RT HEIGHT UG/L BC NAME 
5 1 .80 56 0 .010 HG 

TOTAL c.,c.,e, 
56 0 .010 

PEAK REJ 0 

J30 SF 1 .000 -

SAMP-AMT 1 .000 

RAI.J ORTA STORA13E NO . 33 



CH. 1 C.S 5.00 ATT 3 OFFS 

. .. Cop 

Original Is flied i: CSF .!~-~ g / M A B MO t 

D-2500 02/22/93 15:24 

METHOD: MERCURY TAG: 34 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 COHC: HEIGHT 

HO • RT HEIGHT UG/L BC HAME 
~/::r· 5 1 .80 444 0 .264 HG 
.:.; . TOTAL =:;::-::-

OS" :. ::· •. 444 0.264 
PEAK REJ 0 
SF 1 .000 Y'nEsP bO 
SAMP-AMT 1 .000 

RAW DATA STORAGE NO. 34 

CH. 1 C .S 5 .00 ATT .::, OFFS 0 02/22/93 15:29 

} ,~i~ 
1 · :-'8"0 

:;,40, 
.,.j •I ... 

·· ·• :-

·.• . . :: 
. ::: . 
. . ::-: 

· .:•·:·· 

D-2500 02/22/93 15:29 

METHOD: MERCURY TAG: 35 CH: 1 
.... 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 COHC: HEIGHT 

NO. RT HEIGHT UG/L BC NAME 
6 1 . :3 0 79 0.025 HG 

TOTAL Ob 79 0 .025 
PEAK REJ 0 

r'n Es f' b I SF 1 .0013 1-31 SAMP-AMT 1 .0013 

RAl.11 DATA STORAGE NO. 35 



... .-: .. ::. 

. <:-•.. 

.. :/:;;-

-. · .;-, 

•,: :,· 
•.•:•:• 

CH. 1 C .S 5 .00 ATT 3 OFFS 

) 

D-2500 

METHOD: MERCURY TAG: 36 CH: 1 

FI LE: 1 CALC-METHOD: EXT-STD TABLE: 

HO . 
6 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 . 79 

HEIGHT 
48 

48 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
0 .005 

0.005 

36 

CH. 1 C .S 5 .00 ATT 3 OFFS 

l O -H 0 •I~ ;;_:: 

D-2500 

METHOD: MERCURY TAG: 37 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO . 
4 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
4296 

4296 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
2.788 

2. 788 

37 

r.opy 1 9 4 1 9 / M A B M O 5 
Orlglnal L~ filed in CSI' _____ _ 

1 COHC: HEIGHT 

HANE 
HG 

1 .80 

.... 
1 COHC: HEIGHT 

NAME 
HG 

\O'f . 132 



··:-.-: 
.• -~ : . . : 

. . 
·•:·· · 

CH . 1 C .S 5.00 ATT 3 OFFS 

r 
ij :!l 
l -~' ·r~s0 
z:~§ 

D-2500 

METHOD: MERCURY TAG: 38 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO • 

5 
TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
238 

238 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG,-L BC 

0 .129 

0 .129 

38 

Original 1s ru::~: CSF !_9~_!_ 9 I M A B MO !: 

1 COHC: HEIGHT 

HAME 
HG 

S":)Gd-\G~ - 0/ 

01A6mos 

CH. 1 C .S 5.00 ATT .,. OFFS 0 02/22/93 15:46 ..) 

} f ;#l 
1 .82 

,, ji i: i 

D-2500 

METHOD: MERCURY TAG: 39 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO . 
5 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .82 

HEIGHT 
10 '3 

109 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
0.044 

0.044 

3"3 

.... 
1 CONC: HEIGHT 

NAME 
HG 

QID 

fnABr;i Os if 33 



_:_. :,;: 
.. -. .. 
:-·.-: 
.:;:•/ ;. 
:::;:::=::: 

::/::/: 

··:·_: 

CH. 1 C.S 5.00 ATT 3 OFFS 

ij ;~i 
~::i 

1 .30 

D-2500 

METHOD: MERCURY TAG: 40 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

MO. 
5 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
1505 

1505 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

CH. 1 C . 5 5 .00 ATT 3 OFFS 

D-2500 

METHOD: 

} 
0 .34 
~ -~3 1·;:r2 
2 .5 7 

MERCURY TAG: 

UG/L BC 
0.959 

0 .959 

40 

41 CH: 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO • RT HEIGHT IJG/L BC 
4 1 .82 82 0 .027 

TOTAL 
:32 0 .027 

PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RA I.ii DATA STORAGE HO . 41 

1 

Copy 19419111 
Orl3lnal is flied in CSF _ __ 1•1 A B M O 5 

02/22/93 15: 50 

1 CONC: HEIGHT 

MAME 
HG 

.,.. 

Oi'S 

mAEVh Os-~ 

02/22/93 15:55 

1 CONC: HEIGHT 

NAME 
HG 

134 



···-• 

CH . 1 C .S 5.00 ATT 3 OFFS 0 02/22/93 15:59 

~ 
0.iJ l 1=. 2 

,, Q e 
Copy 19419 

Original Is filed in CSF _ / M A 8 M O 5 
l ... . .:, 

D-2500 

METHOD: MERCURY TAG: 42 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO. 

4 
TOTAL 

PEAK REJ 
SF 
SAl'IP-AMT 

RT 
1 .82 

HEIGHT 
102 

102 
0 

1 .000 
1 .000 

RAW DATA STORAGE HO. 

UG/L BC 
0.040 

0 .040 

42 

1 COHC: HEIGHT 

HAME 
HG 

0~ 

m .4smo7 

CH. 1 C .S 5 .00 ATT 3 OFFS 0 02/22/93 16:03 

} 
0 .23 

'\;_Ir\ 
2.42 

~ :ir 

D-2500 

METHOD: MERCURY TAG: 43 CH: 1 

FILE: 1 CALC-l'IETHOD: EXT-STD TABLE: 1 COHC: HEIGHT 

HO • RT HEIGHT IJG/L BC HAME 
6 1 • 79 47 0.004 HG 

TOTAL 
47 0 .004 oy 

PEAK REJ 0 
SF 1 .000 f'n Ae,rr, c 8' 
SAMP-AMT 1 .000 

RAl,J DATA STORAGE HO • 43 

135 



·.· ... ::-: 
· . . 

CH. 1 C.S 5.00 ATT ~ OFFS 0 02/22/93 16:08 

1 .80 . Copy 19 
Original is filed In CSF 4 J 9 / M A B M O t 

(3.62 

D-2500 

METHOD: MERCURY TAG: 44 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO. RT 
5 1 .80 

TOTAL 

PEAK REJ 
SF 
SAl'IP-AMT 

HEIGHT 
3131 

3131 
0 

1 .000 
1 .000 

RAW DATA STORAGE HO. 44 

1 COHC: HEIGHT 

NAME 
HG 

CH. 1 c.s 5.00 ATT 3 OFFS 0 02/22/93 16: 12 

r 
'1iij) 
~:~~ 

D-2500 

~1ETHOD: MERCURY TAG: 45 CH: 1 

.... 
FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 COHC: HEIGHT 

HO • RT HEIGHT UG/L BC HAME 
8 1 .80 76 0 .023 HG 

TOTAL 
76 0 .023 e,c~ PEAK REJ 0 

SF 1 .000 
SAMP-AMT 1 .000 

RAI.J DATA STORA13E HO . 45 

f36 



CH • 1 C .S 5.00 ATT 3 OFFS 

. . 
} 

@ :3~ 
11=~D2 

3 .38 
·. •• . . 
•i\ :-::. 
·:i)i!::i 
.. ~ ;: •: : . 

D-2500 

METHOD: MERCURY TAG: 46 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO . 
5 

,:_,, .=,: TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .8 2 

HEIGHT 
102 

102 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
0.040 

0.040 

46 

02/22/93 16: 16 

1 CONC: HEIGHT 

NAME 
HG 

CH. 1 C .S 5 .00 ATT 3 OFFS 0 02/22/93 16:21 

} 
0 .33 
P .s~ 

r~§1 

~ -@~ 
..., • .J -

~ . . 
. . ·.•. 

=··:.:;.:. 

D-2500 02/22/93 16: 2 1 

METHOD: MERCURY TAG: 47 CH: 1 
... 

FILE: l CALC-METHOD: EXT-STD TABLE: 1 COHC: HEIGHT 

NO . RT HEIGHT UG/L BC NAME 
4 1 • 81 124 0.054 HG 

TOTAL 
124 0.054 Ob . . PEAK REJ 0 

-:-·-: ··- SF 1 .000 mA6(Y) 10 ·137 
SAMP-AMT 1 .000 

RAI.J DATA STORAGE HO . 47 



·,:.:: 

::::r . 
.. •:::.: 

CH. 1 C .S .5 .00 ATT 3 OFFS 

~-~ .04 
1 .80 

.24 

D-2500 

METHOD: MERCURY TAG: 48 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO . 
4 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
603 

603 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
0.368 

0.368 

48 

Original is m::: Q;F 
1 g 4 1 g / M A B M {) 5 -

02/22/93 16:25 

1 COHC: HEIGHT 

NAME 
HG 

CH. 1 C .S 5 .00 ATT 3 OFFS 0 02/22/93 16:29 

\ 

0 .34 

~:.t1 
; ,eg - . -

D-2500 

METHOD: MERCURY TAG: 49 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO • 
5 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .83 

HEIGHT 
45 

45 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

IJG/L BC 
0 .003 

0 .003 

4·3 

02/22/93 16:29 

.... 
1 COHC: HEIGHT 

NAME 
HG 

f6 . 138 



-· :-· · 

-. · .;:• .. . • .. • 
:-;.. : 

·.-::;·:: 
.. -....... 
-······ . 
-·•-:•: -: 

.-.:::::: 

CH . 1 C .S 5 .00 ATT 3 OFFS 

D-2500 

METHOD: MERCURY TAG: 50 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO • 
5 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
5054 

5054 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
3.285 

3.285 

50 

. Copy 19419/HAB 
Orfg'f~ ~ ~led In CSF__ ,., MO 

02/22/93 16:33 

1 COHC: HEIGHT 

NAME 
HG 

lox 

CH. 1 c.s 5.00 ATT 3 OFFS 0 02/22/93 16:38 

r ,,:@ . ~ 
:,:r -Q . ( -

~-r~ ..J • ..,) 

D-2500 02/22/93 16:38 

METHOD: MERCURY TAG: 51 CH: 1 
.... 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 CONC: HEIGHT 

HO . RT HEIGHT UG/L BC NAME 
6 1 . 79 293 0 .165 HG 

TOTAL 
293 0 .16 5 -S 3G 7l097 - 0 ; PEAK REJ 0 -139 SF 1 .000 

Y"hA-6t'h d() SAMP-AMT 1 .000 

RAl,J DATA STORA13E HO. 51 



: •: '· .• 

- ~-;.· .:.::- -. . . :- .-~ 

.. :i:·/: 
:_.=:.:::;: 

;::-_:•· 

:;:·;,:;. 
=i)(:: 

·-:;: -: 

.. 

CH. 1 C .S 5 .00 ATT 3 OFFS 

~ 
9 :ie 
1 .29 

1 .81 

:i: Q~ 

~ {~ 

D-2500 

METHOD: MERCURY TAG: 52 CH: 1 

FILE: l CALC-METHOD: EXT-STD TABLE: 

HO • 

6 
TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 

1 .81 
HEIGHT 

234 

234 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG ✓ L BC 
0 .126 

0 .126 

52 

. . .copy 19419/MABM05 
Original is filed in CSF ___ _ 

1 CONC: HEIGHT 

NAME 
HG 

CH. 1 C .S 5 .00 ATT 3 OFFS 0 02/22/93 16:46 
.3 3 
,bt:> 
:i~ 

1 .8 0 

3. 72 

D-2500 02/22/93 16:46 

METHOD: MERCURY TAG: 53 CH: 1 

~ 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 CONC: HEIGHT 

NO • RT HEIGHT UG/L BC NAME 
6 1 .80 1492 0 . 951 HG 

TOTAL o, :s 1492 0 .951 
PEAK REJ 0 

mABn-, ~as SF 1 .000 -:140 SAMP-AMT 1 .000 

RAI.J DATA STORAGE NO. 53 



-: :•· 

.. ;:; ~~-: 

CH. 1 C .S 5 .00 ATT 3 OFFS 0 02/22/93 16:51 

r 
0 .32 

1!~§2 Copy 19419/MABMOE 

s =~~ Original Is filed in CSF 

.:> • ob 

D-2500 ': 02/22/93 16:51 

METHOD: MERCURY TAG: 54 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 COHC: HEIGHT 

HO • RT HEIGHT UG/L BC HAME 
3 1 .82 120 0 .052 HG 

TOTAL 
120 0 .052 

0~ PEAK REJ 0 
SF 1 .000 
SAl'IP-AMT 1 .000 m.4tYn ~\ 

RAI.J DATA STORAGE NO. 54 

CH . 1 C .S 5 .00 ATT ' OFFS 0 02/22/93 16:55 .., 

~ 
i:i ·f5 ~ : ~ 
1i-~@1 

3 .10 
3. 72 

D-2500 02/22/93 16: 55 

METHOD: MERCURY TAG: 5S CH: 1 
.... 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 COHC: HEIGHT 

NO . 
5 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 • 8 1 

HEIGHT 
116 

116 
0 

1 .000 
1 .000 

RAW DATA STORAGE HO. 

IJG/L BC 
0.049 

0 .049 

55 

HAME 
HG 

141 



.. 
... . . 

:~i?~ 
< ~-~-·-·~-.. . 

:- :: :-_ 
-~:!: :i 

CH. 1 C .S 5 .00 ATT 3 ,OFFS 
l a - ~~ 
~ ~ :~7 
p 1 .80 

D-2500 

METHOD: MERCURY TAG: 56 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO. 
4 

TOTAL 

PEAK REJ 
SF 
SAl"IP-AMT 

RT 
1 .80 

HEIGHT 
3024 

3024 
0 

1 .000 
1 .000 

RAW DATA STORAGE HO. 

UG/L BC 
1 .955 

1 .955 

56 

16:59 

~~ 19419/MABMOS 
Original ill filed in Q;F _ 

02/22/93 16:59 

1 CONC: HEIGHT 

NAME 
HG 

c..cv 

CH. 1 C .S 5 .00 ATT 3 OFFS 0 02/22/93 17:04 

I t ;ij¼ • ...,,,? 
.;. :0 
~ aa ;. '-;--
~ ••., 
..:, • 1· -

D-2500 02/22/93 17:04 

METHOD: MERCURY TAG: 57 CH: 1 
.... 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 COHC: HEIGHT 

HO . RT HEIGHT UG/L BC HAME 
5 1 • 79 56 0 .010 HG 

TOTAL 
56 0 .010 

PEAK REJ 0 c..c.D 
SF 1 .000 
SAMP-AMT 1 .000 

RAI.J DATA STORAGE t~O . 57 142 



CH. 1 C .S S .00 ATT .::, OFFS 

} 
0 .32 
1 : ~ ij 
1 .80 

2.94 

D-2500 

METHOD: MERCURY TAG: 58 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO • 
4 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
62 

62 
0 

1 .000 
1 .000 

RAW DATA STORAGE HO. 

UG/L BC 
0 .014 

0 .014 

CH. 1 C.S 5.00 ATT 3 OFFS 

D-2500 

METHOD: MERCURY TAG: 59 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO. 
5 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 . 80 

HEIGHT 
3586 

3586 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

IJG/L BC 
2 • . 323 

.-.. -""'-,;. . .::, ,;..::, 

5":I 

· eepy 1941 9/MABM0 5 
Original ls ftled ln CSF __ 

02/22/93 17:08 

1 COHC: HEIGHT 

HAME 
HG 

1 .80 

02/22/ '?3 17:12 

.,.. 
1 COHC: HEIGHT 

NAME 
HG 

CLc._:SS lOX 

143 



CH. 1 c.s 5 .00 ATT 3 OFFS 

r ~ :~1 
l ·f ~80 

3 .14 

Copy 19419/MABM05 
Original l• film.l in CSF __ 

D-2500 02/22/93 1 7: 1 7 

METHOD: MERCURY TAG: 60 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 CONC: HEIGHT 

HO • RT HEIGHT UG/L BC NAME ....... 
-~-:-:;:.; 4 1 .80 259 0 .143 HG 

TOTAL 
259 0.143 5 30.;u33- 01 

PEAK REJ 0 
SF 1 .000 60'80~\ 
SAMP-AMT 1 .000 

RAW DATA STORAt3E NO • 60 

CH. 1 C .S 5 .00 ATT < OFFS 0 02/22/93 17:21 •J 

r 
0 . 43 
~ ,p •-A 

1"~:fl 

g ~J2 
.) . ~ 

D-2500 02/22/93 1?:21 

METHOD: MERCURY TAG: 61 CH: 1 
~ 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 CONC: HEIGHT 

NO • RT HEIGHT UG/L BC NAME 
4 1 . 81 90 0.032 HG 

TOTAL 
·;10 0 .032 0 )__ 

PEAK REJ 0 
SF 1 .000 ~O?O~--iG 144 SAMP-AMT 1 .1300 

PAI,! r,ATA s ·roPRGE NI]. 61 



::•t:;. 
··-.. :; . 

. ::. ~-~:-: 

CH. l ~.S 5.00 ATT 3 OFFS 

D-2500 

METHOD: MERCURY TAG: 62 CH: 1 

FILE: l CALC-METHOD: EXT-STD TABLE: 

HO. 
4 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .8 3 

HEIGHT 
103 

103 
0 

1 .000 
1 .000 

RAW DATA STORAGE HO. 

UG/L BC 
0 .041 

0.041 

62 

Copy 19419/MABM05 
Original L~ filed In CSF __ 

02/22/93 17: 25 

1 COHC: HEIGHT 

HAME 
HG 

CH. 1 C .S 5 .00 ATT .::, OFFS 0 02/22/93 17:30 

1 .8 0 

;.ta ,., . -

D-2500 02/22-'93 17:30 

METHOD: MERCURY TAG: 63 CH: 1 .... 

FILE: 1 CALC-METHOO: EXT-STD TABLE: 1 COHC: HEIGHT 

HO • RT HEIGHT IJG/L BC HAME 
5 1 .80 1413 0.899 HG 

TOTAL 
1413 0.899 o~~ 145 

PEAK RE.J 0 
SF 1 .000 ~08'o>Jo s SAMP-AMT l .000 

RAI.\I D"ATA STORA13E NO. 63 



. . 
::::::. 
U\} 
. ;;\~: 

•. :•:-. 
·. 

::\f 
·.·:·_::.· 
:•::::· 

.-..•. ::-

CH. 1 C.S 5.00 ATT 3 OFFS 

} 

D-2500 

METHOD: 

'

-§~ 
• •"" 

1·~g3 
2. 78 
s :6~ 

MERCURY TA6: 64 CH: 

FILE: l CALC-METHOD: EXT-STD TABLE: 

HO . RT HEIGHT UG/L BC 
4 l .83 74 0.022 

TOTAL 
74 0 .022 

PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAW DATA STORAGE HO • 64 

CH. l C.S 5.00 ATT 3 OFFS 

D-2500 

1 

METHOD: MERCURY TAG: 6S CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO. RT 
5 1 • 79 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

HEIGHT 
3706 

3706 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO~ · 

UG/L BC 
2.401 

2 .401 

65 

Copy 19419/MAB 05 
Oclginal l• filed In CSF M --

02/22/93 17:34 

1 COHC: HEIGHT 

NAME 
HG 

f6 

1 • 79 

1 COHC: HEIGHT 

NAME 
HG 

C. LC..S :S \OX 146 



. ·.•:•. 

~-~ ::-= 

CH. 1 C .S 5.00 8TT 3 OFFS 

D-2500 

METHOD: MERCURY TAG: 66 CH: 

FILE: 1 CALC-METHOO: EXT-STD TABLE: 
-- ·---- .... 

" HO • RT HEIGHT UG/L BC 
5 1 • 8 1 69 0 .018 \ 

TOTAL \ 

\ ~ 
69 

PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAW DATA STORAGE HO • 66 

1 

. Copy 19419/MABM05 
Original is filed In CSF __ 

02/22/93 17:43 

1 CONC: HEIGHT 

NAME 
HG 

-S30~\~~- 0 \ 

t3G'1KOS 

CH. 1 c.s 5 .00 ATT 3 OFFS 0 02/22/';13 17:47 

t 
A ·• ~ - ·::1 § 1,,1 • "t . 

11 ..... :r°·J . -
" ": ,ls :t 
·..J • ...., 

0-2500 t,S). v 02/22/93 17:47 

METHOD: MERCURY TAG: 67 CH: 1 .,.. 

FILE: 1 CALC-METHOO: EXT-STD TA LE: 1 CONC: HEIGHT 

NO . RT HEIGHT 
/ 

UG/L BC NAME 
5 1 .82 98 0.037 HG 

TOTAL 
98 0 .037 GlD PEAK REJ 0 -147 

SF 1 .000 6oi Y-0.-s- D SAMP-AMT 1 .000 

RAW DATA STORA~E NO. 67 



. ;._:) 
-;• . . • 

·-~-•.: :-: .. • -~=-; 
·· :· .. :-. 

.-·:::. 
. :-: 

CH. 1 C .S 5 .00 ATT ,:, 1 OFFS 

D-2500 

LJ:til p .~e 

3. 74 

METHOD: MERCURY TAG: 

1 .80 

68 CH: 1 

FILE: l CALC-METHOD: EXT-STD TABLE: 

HO • 
5 

TOTAL 

PEAK REJ 
SF 
SAMP-Al'IT 

RT 
1 .80 

HEIGHT 
3116 

3116 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
2.015 

2.015 

68 

1 7: 5 1 

Copy 19419/UAB"f0 f 
Original~ flied in CSF__ ri r< "" 

02/22/93 17:51 

1 COHC: HEIGHT 

NAME 
HG 

CCV 

CH. 1 C .S 5 .00 ATT ,} OFFS 0 02/22/93 17:55 

}. 

i "" ::s .o.:. 

1 .80 
j •?i i ..;, . ~ 
3 .6 7 

D-2500 02/22/93 17:55 

METHOD: MERCURY TAG: 69 CH: 1 
.,.. 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 1 CONC: HEIGHT 

NO. RT HEIGHT IJG/L BC NAME 
4 1 .80 47 0 .004 HG 

TOTAL cc6 47 ~1 .004 148 PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAW DA J A STORAGE NO . 6'3 



:-:-·: •·· 
_.< •• : ·· 

·:•:::: 
-;-._._:; . 

CH. 1 C .S 5.00 ATT 3 OFFS 

@ ::!r 
1 .80 

D-2500 

METHOD: MERCURY TAG: 70 CH: 1 

FILE: 1 CALC-NETHOD: EXT-STD TABLE: 

HO . RT HEIGHT UG/L BC 
4 1 .80 1527 0 .974 

TOTAL 
1527 0.974 

PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAW DATA STORAGE HO . 70 

CH. 1 C .S 5.00 ATT 3 OFFS 

} 

D-2500 

METHOD: MERCURY TAG: 71 CH: 1 

F ILE : 1 C AL C - l'1 ETH OD : EX T - ST D TABLE : 

HO. RT HEIGHT 
5 1 .82 92 

TOTAL 
92 

PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAW DATA STORAGE HO. 

UG/L BC 
0.033 

0 .033 

71 

1 

.,.. 

1 

Copy 19419/ 11 · r 
Orl3lnallsflladlnCSF_ MAB MO~ 

02/22/93 1a:00 

COHC: HEIGHT 

HAME 
HG 

02/22/93 

COHC: HEIGHT 

HAME 
HG 

fB 

18:04 

149 



.•.•:· . 
. . _.;::. 
:::\ .;: 

CH. 1 C .S 5.00 ATT 3 OFFS 0 

I ~ :~t 
Ir 3 •• , 

D-2500 

METHOD: l'IERCURY TAG: 72 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO • 
5 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
3879 

3879 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
2 .515 

2.515 

72 

1 .80 
- Copy 19419/ 

Original Is filed in CSF _ M A B M Q 

02/22/93 18:08 

1 CONC: HEIGHT 

NAME 
HG 

Lc..-ss 

CH. 1 C .S 5 .00 ATT 3 OFFS 0 02/22/93 18: 13 

~ 
~ :! ij 
l 1=~t 
2.46 

j 11! 2 

D-2500 

METHOD: MERCURY TAG: 73 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO . 
6 

TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 • 8 1 

HEIGHT 
1?7 -· 
127 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
0 .056 

0 .056 

73 

.... 
t CONC: HEIGHT 

NAME 
HG 

150 
530 d-\01- 0 l 

m 6 JlAJ ~ I 



:ttt 
.-: :-.-. 

._._:-.-

. ·.;;_: .. 

. . -;•: 

CH • 1 C .S 

D-2500 

5.00 ATT 3 
0 .31 

1 1· ~~0 

~ :~! 

METHOD: MERCURY 

OFFS 

TAG: 74 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO • 

3 
TOTAL 

PEAK REJ 
SF 
SAMP-AMT 

RT 
1 .80 

HEIGHT 
125 

125 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

CH. 1 C .S 5.00 ATT 3 OFFS 

1 .80 

3 .52 

D-2500 

METHOD: MERCURY TAG: 

UG/L BC 
0.055 

0 .055 

74 

75 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

NO • RT HEIGHT IJG ✓ L BC 
4 1 .80 1364 0 .867 

TOTAL 
1364 0 .86 7 

PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAI.J DATA STORAGE NO . 75 

O .... ,_ Copy 1 9 4 1 9 / M A B MO 5 
•-al is 6led In CSF --· 

02 ✓ 22 ✓ 93 18:17 

1 COHC: HEIGHT 

NAME 
HG 

02 ✓ 22 ✓ 93 1a:21 

f COHC: HEIGHT 

HAME 
HG 

0·1 ~ 

('nB·rw Lj I ~ 
151 



•:;•>:· 
.. ·.: • 

\?) 
. . . 

9613~92 .. 66l\fl 
CH. 1 C .S S .00 ATT 3 OFFS 

1 .80 

3 .52 

D-2500 

METHOD: MERCURY TAG: 76 CH: 1 

FILE: 1 CALC-METHOD: EXT-STD TABLE: 

HO • 
6 

TOTAL 

PEAK REJ 
SF 
SAMP-Al'IT 

RT 
1 .80 

HEIGHT 
3148 

3148 
0 

1 .000 
1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
2.036 

2.036 

76 

~ 194-19/ · 
Orf3inal Is flied In CSF - M A 8 M O 5 

1 COHC: HEIGHT 

NAME 
HG 

C-CV 

CH. 1 C .S 5 .00 ATT 3 OFFS 0 02/22/93 18:30 

) 
@ :4ij 

11;\4; 
i:i{ 3 • .j 

D-2500 

METHOD: MERCURY TAG: 77 CH: 1 

FILE: 1 CALC-l'IETHOD: EXT-STD TABLE: 

NO • RT HEIGHT 
6 1 .8 6 76 

TOTAL ., , 
'I:> 

PEAK REJ 0 
SF 1 .000 
SAMP-AMT 1 .000 

RAW DATA STORAGE NO. 

UG/L BC 
0 .023 

0.023 

-., ( ( 

T COHC: HEIGHT 

NAME 
HG 

152 
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WESTINGHOUSE/HANFOR D 

14 
ANALYSIS RUN LOG 

Lab Name: SKI NNER~ SHERMAN LABS. Contract 68-D0-0108 

Lab Co de: SKINER Case No. N3-02-059SAS No. SDG No. B07K05 

Instrument ID Number: F2 Meth od: F 

Start date: 02/19/93 End date: 02/ 19/ 93 

EPA 
Sample 

No . 

:s 0 
: s3 
:s 50 
: s100 
: I CV 
:res 
:c RA 
:ccv 
:ccs 
: zzzzzz 
: zzzzzz 
: ZZZZ?Z 
: zzzzzz 
: zzzzzz 
: zzzzn. 
: zzz zn 
: ZZZ:?ZZ 
: zzzzzz 
zzzzzz 
CCV 
CCB 
zzzzzz 
zzzzzz 
zzzzzz 

:zzzzzz 
:zzzzzz 
:zzzzzz 
: zzzzzz 
:zzzzzz 
: zzz zzz 
: zzzzzz 
:ccv 

D/F : Time: 

1.00:11s1: 
1.00:11ss: 
1. 00 :1159; 
1.00 :12 04 : 
1.00:1 21 0: 
1.00:1 214: 
1.00:1 21s : 

Analytes 

------------------·-----------·--------
% R : A:s :A:B:B:c:c: c:c:c: F:P : M:M:H : N:K:s: A: N:T:v:z:c:s: 

:L: B:s:A:E :D: A:R:o :u:E :B:G:N :G:r: :E:G:A:L: :N:N:1: 
_ - ·-'- _1_,_1 __ , _. _, _, _ - _ 1 _ - -_____ :_' _:_' __ :_: _,_:_: _:_:x: 

_____ :_:_:_:_:_:_:_:_:_:_:_:x: 
______ :_:_:_:_:_:_: _:_:_:_:_:x: 
______ :_:_:_:_:_:_:_:_:_:_:_:x: 

I I I I I I I I I 1 X-' 
•---- ' _ I _ _ I _ I _ I - • ' _ I _ t _ 1 ___ I _I I 

I I I I I I _____ ,_._1_, _ ,_,_1 _ 1_ :•x I 
_ I _ 1 - - - · - · · - _ : X: 

' I - · - _1_, _ - · - - -
I I _ ,_ -·-·-·- _, _ 

- _ , _ - - - _, _ - - ·- - -
I l l I I I I I 1 1 I I _ , _ 1_ 1 __ , _ 1_ 1_ 1_ 1_ 1_ 1_ , _ , 
I I I I I I I I 

_ - · _, __ 1 _ 1 _ 1 _1_1_1_, __ 

I I _, _,_, _,_,_,_,_,_, _ ,_, _, _ 
- - - - _ , _ - _ , _ ,_, _,_ -

l . 00'1 223: ___ _ -· -· - · - · -- -- -~ I_: _1 X: _ , _ , _ ,_, _,_ , _,_,_, _ ._. _ . _ 
1.00 1221: __ _ - - ·' - -· - · - __, _ , _ : X: - _,_ - ·- - _, _, _,_ - - -
1. 00 1232: _____ 1 

_: _
1 

__ : _: _
1 

_ : _ : _' _ : _ : _ : __ : _ : _ : __ : _' - - __ : __ : _: _, __ : 

1.00 1236: _____ ' __ , _ , _,_ , _ : _ : _:_:_:_: _ : _:_ , _ , _ , _ : _ , _ :_: _, _: __ :_:_: 
20.00 1240: _____ : _ : _ : _:_:_:_:_:_:_: _:_:_:_:_:_:_: _:_:_:_:_:_:_:_:_: 
20.00 124 5 : _____ :_: _ : _ :_:_:_: _ :_:_:_:_:_:_:_:_:_: _:_ : _ :_:_: _ : _ : _ :_: 
10.00 1249: ______ :_: _ ,_: _ :_: _ : _:_:_: _ : _:_: _ : _ , _ : _ : _ : _ : _ : _ : _:_:_: _ : _ : 
10.00 , 125 3: _____ : _ : _ : _ : _ :_:_: _:_:_: _ : _ : _ : _ : _ : _ : _ : _ :_: _ , _ : _ : _:_' _ ,_' 

1. 00:1 2sa : _____ ,_ , _ : _:_,_:_, _ : _ : _ , _, _ , _ : _:_: _ : _ , _:_ '_: _ :_:_:_ 
1.00 :1302: _____ , _ , _ , _ :_:_: _:_:_:_:_:_:_, _,_ , _ , _ , _ , _,_ , _ : _: _, __ , _ 
1.00 :1306: ______ : _ : _:_: _ , _ : _ : _ : _ :_:_'_: _ : _ , _ : _ _ : _ : _ : _ , _ : _ : __ : _ 
1. 00: 131 1 : _____ _ : _: - · _: - _: _ : -· : _ : __ : __ , _: __ : _, _, _ 1 _: _ : - · _ , _ _ : _1 __ : _ : -

1.00:1315 
1.00:1319 
1. 00: 1324 
1.00:1328 
1.00:1332 , 

_____ : _: _ : _: __ : _: __ : _: _ : __ : __ : _: X: _: _ : _ ! _ : _: _ : _ : _ : _: _: _: _ , -
_____ : _: _: _: _: _ : _: _: _: _: __ : _: X: _: _: _: _ , _: _ : _ : _: _: __ : _ : _ : -

I I I I I I I I I I I I I I I I I I I I I I I I I ______ ,_,_,_,_,_,_,_,_,_,_,_, _ , _,_,_ , _ , _,_,_,_,_,_,_,_,_, 
I I I I I I I I I I I I I I I I I I 1 I I I I I I I 

_____ 1 _ 1 _I _ I _1 _I _ I _I _1 _1 _ 1 _ 1 _1 _t _ t _1 _ 1 _1 _I _1 _ 1 __ I _ I _I __ 1 _ I 

I I I I I I I I I I I I I I I I 1 I I I I I I I 1 I 
_____ ,_ , _,_ , _ 1_1 _1_,_1_ 1 _ 1 _ 1 _ i _1_ 1 _ 1 _ 1 _ 1 _ 1 _1_ 1 _ 1 _1_ 1 _ 1 _ 1 

1.00 : 1337; _____ : _ : _:_:_:_: _ : _:_: _ :_:_:_: _:_: _ : _ : _ : _ : _ :_:_: _ : _ : _ :_ 
1.00:1341: _____ :_:_: _:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: __ :_:_1 

1. 00:1 346: _____ :_:_: _ :_:_:_:_: _ :_:_:_:_:_:_:_:_:_:_: _ :_:_:_:_: 
1.00 :1351: _____ :_:_: _ : _:_:_:_:_:_: _:_: _:_:_:_: _ : _ : _:_:_: _:_: _ : _ , _ 
1.00:1355; _____ : _ : _ : _:_:_:_: _:_:_: _:_ :_: _:_:_: _ : _ : _ : _:_: _ : _ :_: 

20.00 :1359; _____ :_:_:_:_:_:_:_:_: _: _ : _ :_: _:_:_: _ : _ : _ :_: _:_:_: _ : _ 
20.00 :1 404: _____ : _ :_: _ : _:_: _ : _:_: _ : _ :_: _ : _ :_:_:_: _ ,_, _ :_: _ : _:_:_ 

1.00:140s: _ ____ :_,_:_:_:_,_:_:_:_:_:_:x:_:_:_:_'_:_,_:_: _:_:_:_ 
l I I I I I I 1 

-----·- _., __ , _____ , _ ,.1 __ 1 _ , _ 1 __ , _ , _ 1 -· - · _, - · _ , _ 1 ___ , -- ____ 1 -· _ 

FORM XIV - IN ILM0 2. 1 

038 
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WESTINGHOUSE/HANFORD 

14 
ANALY SI S RUN LOG 

Lab Name: SKINNER & SHER MAN LABS . Co ntra ct 68-D0-0108 

Lab Code : SK INER Case No. N3-02-059SAS No. SDG No . 807K05 

Instrument 1D Number : F2 Method: F 

Start date: 02/19/93 End date: 02/19/93 

EPA 
Sa mole 

No. 

CCB 
zzzzzz 
zzzzzz 
zzzzzz 
zzzzzz 
zzzzzz 

: zzzzzz 
:zzzzzz 
: zzzzzz 
: zzzzzz 
: zzzz zz 
:ccv 
:ccs 
:PBS 
:PBSA 
: ?ZZZZZ 
: nzzzz 
:Less 
:1.css A 
:B07K05 
:B 07K0 5A 
:B07K05S 
:zzzzzz 
:ccv 
:ccB 
B07K05D 
807K05DA: 
CCV 
CCB 

Analytes 

D/F :Time: % R A:s : A:s :s:c:c:c:c:c: F:P:M:M:H:N:K:s:A:N :r:v:z:c:s: 
L:s :s: A:E:D : A:R: o:u:E:B: G:N:G :1: :E:G:A:L :N:N: I: 

-·- -
__ , _ 1 _ _ 1 _ 1 _ 1 _ _ _ _ 1 - -

1.00:1412: ______ :_, ____ : _ :_:_:_: _ :x:_: _:_:_:_:_:_'_:_:_: _ : __ 
1.00:1426: _____ :_:_: _ : _ : _:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: 
1. 00: 1430: _____ : : : : : : : : : : : : : : : : : : : : : : : : : : 

1 00 '1434' I I I I I I I I I I I I I I I I I I I I I I I I I I 
• I I _____ I _1 _I _ I _ 1 _ 1 _1 _ I _ I _1 _I _ I _ I _ I _ I _I _1 _ I _1 _1 _ J _ I - · ' _ I _ I _ I 

1. 00: 1439: _____ : _: _ : : : : : : : : : : : : : : : : : : : : : : : : 

1 00 I 14 4 ~ I I I I I I I I I I I I I I I I I I I I I I I I I I I 
• I ,>1 _____ 1_1_1 _ 1 _ 1 _1_1_ 1 _1_1_1_1_1 _1_1_1_1_1_1 _ 1_1_1_1 _ l _ i_l 

1. 00: 144 7: _____ : _: _: _: _ : _ : __ : _: _: _ : _ : _,.: _: _: __ : _: _: __ : _: __ : _: _.: _ .. : __ : _: _: 
1. 00: 1.452: _____ : __ : _: _ : _ : _ : _ : _: _: __ : _ : _: _.: _: _: _: __ : _: _: _: _.: _: _: I : I 

1.00:1456: _____ : _:_:_: _ : _ : _ : _ : _:_:_:_:_:_:_:_: _ : _:_: _ : _:_:_,_ , _,_ 
1.00:1s00: ______ : _ : _ : _ : _ : _ : _:_: _:_: _:_:_:_:_:_: _ : _:_: _:_: _ : _ : _ ,_:_ 
1. 00: 1505: ______ , _ , _ : _ , _ , _1 _ : _ : __ : _ : _: _: _ : _: _: _ : _: _: _. : _. : _ : __ : _: _: _ : _

1 

1.00:1s09: _____ ,_:_,_:_:_,_: _:_:_:_: _: x: _:_:_:_:_:_:_:_:_:_:_:_:_: 
1.00:1s13: _____ _ :_. _,_:_: _ _ :_:_:_: _:x:_: _:_: _:_:_:_:_:_:_:_:_:_: 
1.00:1s3s: _____ ,_: __ : __ ,_:_:_:_:_:_:x'_:_:_:_:_:_:_:_:_:_:_,_:_' 
1 . 0 0 : 15 4 0 : 9 7 . 4 : Li_: _. _. _, _ 1 _ : _ , _, - ·: _: X : _: _ : _: _ : _ : _: -· : - ·, _ _: _ , _ : _ 

20 .00:1 s4~: ____ _ 
20.00:1 :,48: 
10.00:1ss3: 

I I I I I I I I I I I _,_,_,_, _ _ , __ , _,_ , _,_ . _ , _ , __ , _ , _ 
I I I 

_ , __ ,_ - - _, _,_, __ ,_, __ ,_,_ - - - - ·- -· _,_:_,_,_,_:_:_:_:_'x: _:_:_:_:_:_:_:_ :_ I -· - - · -
10.00:1ss1: 98.6:,;_:_: __ X: _ : _ _ 1 _ : __ ; : - -·- - ·-

I _ , _,_,_ , _ - -
1.00:1602: ______ , _ ,_,_:_ _._._._._._:x :_:_:_:_:_: _ I I I I I I _,_,_,_, _ , _,_ 
1.00:1606: ss .7: __ :_,_, __ :_:_:_:_: _:x: _:_:_:_:_:_:_:_:_, _ __ _ 
1.00:1610: ______ :_:_:_:_:_:_:_:_:_:_:_:x:_:_:_:_:_:_:_:_:_:_:_:_:_: 
1.00!1615: _____ :_: _:_: _:_:_: _:_:_:_:_:_:_:_:_:_: __ :_:_:_:_:_:_:_:_: 
1.00:1619: _____ :_:_:_:_:_:_:_:_:_:_:_:x:_:_:_:_:_:_:_:_:_:_:_:_:_: 
1.00:1623: _____ ,_: _:_:_:_:_:_:_:_:_: _:x:_:_:_:_:_:_:_:_:_: _:_:_:_: 
1.00:1628: _____ :_:_:_:_:_: _:_:_: _:_:_:x:_:_:_:_:_:_:_:_: _:_:_:_:_: 
1 00 '1632' 99 6' / 1 I I I I I I I I I 'X' I I I I I I I I I I I I I 

• I '- I • I _I _1 _I _ 1 -•• _ _ I __ I _1 _1 _t _1 I __ I _I _1 _I _t _1 _I _I _I _I __ I _I _I 

1.00:1636: _____ :_:_:_:_:_:_:_:_:_:_:_:x:_:_:_:_:_:_:_:_:_:_:_:_:_: 
1.00:1641: _____ :_:_:_:_:_:_:_:_:_:_:_:x:_:_:_:_:_:_:_:_:_:_:_:_:_: 

I I I I I I I I I I I I I I I I I I I I I I I I I I ______ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 
I I I I I I I I I I I I I I I I I t l I I I I I I I 

--------' ------- _ , _ , _ , _ ,_,_, _ , _,_,_,_ , _,_ , _ ,_,_,_,_,_,_, _ , _,_,_ , _, 
I I I I I I I I I I I I I 

- - _t _ , --
_,_,_,_,_,_, _ ,_,_,_,_, _ ,_, _ , 

I I I I 

------· -· -·· - -- _, _,_, __ ,_, _,_,_,_, __ ,_,_, __ ,_,_,_,_, __ , _,_ -

FORM XIV - IN ILM02 .1 
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WESTINGHOUSE/HANFORD 

14 
ANALYSI S RUN LOG 

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

Lab Code: SK INER Case No. N3-02-059 SAS No. SDG No. B07K05 

Instrument ID Number: F2 Method: F 

Start date: 02/19/93 End date: 02/19/93 

EPA 
Sampl e 

No . 

$0 

510 
S50 
5100 
ICV 
ICB 
CRA 
CCV 
CCB 
ZZ7ZZZ 

:zzzzzz 
: zzzzzz 
:zzzzzz 
: ZZZZZ? 
: zzzzzz 
: zzzzzz 
:zzzzzz 
:zzzzzz 
:zzzzzz 
:ccv 
:ccB 
: zzzzzz 
: zzzzzz 
: zzzzzz 
: zzzzzz 
: 7.ZZZZZ 
: zzzzzz 
: zzzzzz 
: zzzzzz 
: zzzzzz 
:zzzzz z 
:c cv 

D/F : Time: 

1.00:1151: 
1.00:11ss: 
1.00:1159: 
1.00:1204: 
1.00:1210: 
1.00:1214: 
1.00:121s: 
1.00:1223: 
1.00:1227: 
1.00:1232: 
1.00:1 23 6: 

20.00:1240: 
20.00:1 245: 
10.00:1249: 
10.00:1253: 

% R 

Analytes 
I I 

I--------·------------------------------' 
' A:s:A:B:B:c:c:c: c:c:F:P: M:M:H:N:K: s: A:N:T:v:z :c:s: 
L:B:5:A:E:o:A:R:o:u:E:B:G:N:G:I: :E:G: A:L: :N:N:1: 

I I I I I I I I I I I I I 1 I I I I I I I 
_ , _,_, __ _ 1 __ 1_1_1 _ 1 __ 1_1_1_1_ 1 _ 1 _ 1 _ 1 _ 1 _ , _ . _ , _ 

_:_,_:_:_:_: _:_: _:_: _:_:_:_:_:_:_:_ :_:_:x: _:_• _, _ 
_ :_:_:_:_1_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_,_:_: 
_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_,_ -

______ ,_:_:_:_:_:_:_:_:_:_: _:_:_:_:_:_: _:_:_:_:x :_: _:_:_ 
______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_:_,_ 
_____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_:_:_ 
______ :_:_. _:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_,_,_ 
_____ ,_:_:_:_:_:_:_: _:_:_:_:_: _:_:_:_:_:_:_:_:x:_:_: _:_ 
_____ :_:_: _:_:_:_:_:_:_:_:_:_: _:_:_:_:_:_:_:_:x:_:_:_:_ 

I I I I I t I f I I I I I I I I I I I I I I I t I _____ ,_,_, _ , _ ,_,_,_,_, _ , _ , _ , _,_,_ , _ , _ , _,_,_, _ , _ ,_, _ , _ , _ . 
I I I I I I I I I I I 1 I I I I I I I I I I I I I 1 _____ ,_,_, _,_,_,_,_,_,_, _ , _ , _ ,_, _ , _ , _,_ , _ , _ , _ , _ , _ , _ , _ ,_ , 
I I I I I I I I I t I I I I I I I I I _____ ,_,_,_,_,_,_,_,_,_,_, _,_,_,_,_,_,_,_,_,_ , _ , _,_,_ , _ 
1 I I I I I I I I I I t I I I I I I I I I I I I I I _____ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, _ ,_, 
I I 1 I I I I I I I I I I I I I I I I I I I I I I I ______ ,_, _,_ , _,_,_,_, _,_,_,_,_,_,_,_,_,_,_, _ ,_,_,_,_, _ , _ , 
I I I I I I I I I I I I I I I I I ; I I t I I I _____ ,_,_, _,_ ,_,_,_,_,_,_,_,_, _,_ ,_,_,_,_, _ , _ ,_, _ , _, __ _ 

1.00:12ss: _____ :_:_:_:_:_:_:_ , __ :_:_:_:_: _:_:_:_:_: _:_:_:_:_:_:_ 
1.0 0:1 302: ______ ,_:_ , _ :_:_:_:_:_: _ : _:_:_:_:_:_:_:_: _: _,_:_:_: __ : _ 
1. 00: 1306: ______ : _: _ : _: _: _: _: _: _: _1 _: _: _: _: __ : _: _: _: __ :_:-·I ... : -· _ . 1 _ 

1. 00: 1311: ______ : _.: ._: _ : __ : _: _ : _: _: _: _ : _: __ : _: _.: _: _: _: _: _: _: _: _: _: _: _' 
1_00:1315: _____ :_:_: _:_:_: _:_:_:_: __ :_:_:_:_:_:_:_:_:_:_:x:_:_:_:_ 
1.00:1319: _____ :_:_: _:_:_:_:_: _:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_: __ 
1.00:1324: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: 
1.00:1328: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: 
1.00 
1.00 

1332: ___ _ 
1337: ___ _ 

1.00:1341: ___ _ 
1.00:1346: ___ _ 
1.00:1351: ___ _ 
1.00:13ss: ___ _ 

I I I I I I I I I I I I I I I I I I 1 I I I I I I 
_1_1_1_1_1_1_ 1 _1_,_ 1 _ 1 _ 1 _1_1_1_1_ 1 _1_1_ 1_1 _ 1 _ 1 _ 1 _ , 

I I I I I I I I I I 1 I 1 1 I I I I I I 1 I I I I _,_, _,_,_,_,_,_,_,_ ,_,_,_, _,_,_,_,_,_,_,_,_,_,_,_, 
I I r I I I I I I I I f I I I I I I I I I I I I I _,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, _,_,_,_,_,_, 
I I I I I I I I I I I I I I I I 4 I I I I I I 1 I 

__ 1_1_,_,_1_1_1_1_1_1_1_1_1_,_,_,_,_,_,_1_1_1_1_ 1 _ 1 

I I I 1 I I 1 I I I I I I I I I I I I I I I I I I _,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, _,_,_,_,_, _ , _,_, 
I 1 I I 1 I I I I I I I I I I I I I I I I I I I I 

_ 1 _1_1_1_1_1_1_1_1_,_ ,_1 _1_1_1_1_1_1_1_1_1_1_1 _1_ 1 

20.00:1359: _____ :_:_:_:_:_:_:_:_:_: _:_:_:_:_:_:_:_:_:_: _ :_:_: _ : _:_: 
20.00!1404: _____ :_:_: _ : _ : _ :_: _ :_:_: _~: _:_:_:_:_:_:_:_:_ : _ :_: _:_:_:_ : 
1.00:1408: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _:x:_:_: I 

I I I I I I I I I I I I I I I I I I I I I I I I _______ , _______ , --- ______ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, _ 

FORM XIV - IN ILM02 . l 
040 
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WESTINGHOUSE/HANFORD 

14 
ANALYSIS RUN LOG 

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

Lab Code: SKINER Case No. N3-02-059SAS No . SDG No. B07K05 

Inst rument ID Number: F2 Method: F 

Start date: 02/19/93 End date: 02/19/9 3 

EPA 
Sa moJe 

No. 

CCB 
zzzzzz 
zzzzzz 
zzzzzz 
zzzzzz 
nzzzz 
zzzzzz 

: zzzzzz 
: zzzzzz 
: zzzzzz 
: zzzzzz 
:ccv 
:ccs 
:PBS 
:PBSA 
:Less 
:LCSSA 
: nzzzz 
: zzzzzz 
:B07K05 
:s07K05 A 
:B07K05S 
: zzzzzz 
:ccv 
:ccs 
:B07K 05D 
:B07K05DA: 
:ccv 
:ccs 

Analytes 
I 

---------------------------------------' 
D/F 'Time: % R A:s :A:s:s:c:c:c:c:c: r:P :n:M:H:N:K:s:A:N:r:v:z:c :s: 

L:s:s:A:E:D:A:R:o:u:E:B:G:N:G:1: : E:G : A:L ; N; N: I: 

-··- - _,_ , _ , _ , _ , __ , _ _ 1_ . _ - _ , _ 
1 .00 :1412: _____ : _ : __ : __ : ___ : __ : _ : _:_ : _: __ 1 ___ :_:_:_:_:x:_. _, __ 
1.00:1426: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_,_:_:_:_: _:_:_, _, __ :_:_ 
1.00:1430: _____ :_: _:_:_:_:_:_: _:_:_:_:_:_:_:_: _:_:_:_:_:_:_: _ : _ : _: 
1.00:1434: _____ :_:_:_:_:_:_:_:_:_: _:_: _:_:_:_:_:_:_:_:_:_:_:_:_: _ : 
1.00:1439: _____ :_:_:_:_:_:_: _:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _ :_:_: 
1.00:1443: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _ : _ : 
1. 00: 144 7: ----·---·: __ .: __ : _: __ ,: _: _: _: _: __ : _: _: _: _: _: __ : _: _: __ : _: _: __ : _: _: __ : _: 
1.00:145 2: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_·_:_:_:_:_:_:_,_:_: _ : _: : 
1.00:1456: _____ :_:_: _ :_:_:_:_:_:_:_:_:_: _ : _ , _:_:_:_:_:_: _:_, __ _ 

1 I I I I I I I I I I I I I I I I I I I I _____ ,_, _ , _ , _,_,_ , _ , _ ,_, _ , _ , _ , __ ,_, _ , _ , _ , __ ,_, _, _ -
I I I I I I I I I I I I I 

1.00:1s00: _ 
1.00:1s0s: ______ , _ _ t _1 _ I _1 _ _ 1 _ _ I _ I __ I _I _ 1 _1 _ 1 - - _, __ , _ - - - - -
1. 00: 1509: _____ 1 _: _ _ : _: _ : _: _ , _: _: _: _: _ .. : _, _ : ____ : _: _: _: _: _1 _

1 X: ____ _ 
I 

- · - · - · - · _1_ 1 _1_1_ 1 _1 __ 
I _,_._ 1.00:1s13: ___ _ I 

_1 -- -: X: 
I 

- -- - ··- · -· 
I - - _, __ ,_ - - _,_ 1.00:15 ,):,: ' X : - I _ _ : _ : -

1 00 '1 'i40' " 7 9 ' / ' , , , , , , , , , , , , , , 'X' 
• I • I 7 • ~ - •-1_ 1 _ _ t __ 1_1_1_1_1_1_ 1 _1 __ t __ 1 _ 1 I ___ _ 

20 . 00: 154 4. : _____ : _ : __ : _: _: _: __ : _ : _ : _: _ : _: _ : _: _ : _ : _ : _: _ : _:_:XI _ 1 __ : -

? 0 0", 1548, 96 " , , , , , , , , , , , , , , , , , , , , , X, , 
.., • IU I • I • /... 1/_t __ 1 _ 1 __ , I _ I _1 _ I _ I __ I _I _I _ 1 _ I _ _ I __ 1 _1 __ I _ I _.,. I _I _ I - · 

10.00:1 553: _____ :_:_:_: _ : _:_ :_: _ : _ : _ : _:_:_: _ : _ :_: _:_:_:_:_, _ ,_:_ 
10.00:1ss?: _____ : _ : _ : _ :_: _ :_:_: _ : _:_:_:_: _:_:_:_: _ : _ : _ : _ : _:_: _ :_: 

1. 00: 160 2: _____ : _: _: _: _: _ : _: _ : _ : _: _: _: _: _: _: _: _: _: _ : _: _ _ : X: _ : __ , _ : _ 

1 00 '1606' 88 9' /. , , , , , , , , , , , , , , , , , , 'X' , , , , • I I • 'J'-1_1_1_1_1_1_1_1_1_1_1_1_1_1_1_1_1_1_1_1 1_1_i_1_1 
1.00:1610: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_:_: _: 
1. 00 1615: 
1. 00 1619: 
1. 00 16 23: 
1. 00 1628: 
l. 00 1632: 
1.00 1636: 
1.00:1641: 

I __ , 
I I , __ , 

I I 1 I I I 1 I I I - - - - - - · - ' - _ , _,_,_,_,_, __ ,_,_,_,_,_,_,_,_,_, 
- _:_:_: __ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_:_:_1 

_____ , _, __ 1 __ : _: _: _: __ : _! _: _: _: _: _ : _: _ : _ : _ : _: _: _: X: __ . _ . _. _ 
I I I I I I I I I I I I I I I I I I I I IX I I I I I 

-----rl _i _1 _ 1 _1 _I _I _1 _I _I _I _ 1 _I _I _ 1 _ I _I _1 _ I __ I t _I _ 1 _ 1 _1 

101.3,_:_:_:_: _ : _:_:_:_: _:_:_:_:_:_:_:_:_: _: _ :x:_: _ :_:_: 
_____ :_: _:_:_:_:_:_:_:_:_:_:_: _:_:_:_:_:_:_:_:x:_:_:_:_: 
_____ :_: _:_:_:_:_:_:_: _:_: _:_:_:_:_: _:_:_:_: _:x :_,_: _ -

I I I I I I I I I I I I I I I I I I I I I I I I I ______ , _,_,_,_,_,_,_, _,_,_,_, _ ,_,_, _,_,_,_,_,_,_,_, _ , _ ,_, 
I I I I I I I I I I I I t I I I I I I I I I I I I I _____ , _ , _ , _,_ ,_, _ , _,_,_,_, _,_,_,_, _,_ , _ , _,_ , _,_,_,_,_,_, 
I I I I I I I I I I I t I I I 1 I I I I I I I I _____ , _ ,_,_, _,_,_,_,_,_,_,_, _,_, _,_,_,_,_,_,_, _,_ , _ , _ 

---· ·------- · -- - · - -· - · -· - -· _, _1 _, - - - _, _, -·· - -· 

FORM XIV - IN ILM02.1 
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s::,021 ~-2··· l_(-:AD 

Run id: F2 g305003 
Tf·IF.:J~• Mo JAfxRE:LL-.1:\SH VIDEO 22E ( tn~,11) 
Arn:'J l y t i Cc:1 l method : f-" 
f:lernf.:'nt: f"lulti -E lernent 

, 
u . 

6 
7 

•.:~ 

1C!J 

i l 

1.:·. 
J 6 

l r.:·, 

1 6 
1. "/ 

.l :::. 

., ,- ., 
J., ·.1 

... ;, 
.-: . . _-, 

-~- 1 
-.~. -2 

36. 

:, .. , 
..._i .. 

... , , .. , 
. ..:,··, 

(~ 1 
I. , ·, 
l.+.,:,. 

<::;ample 

0 PF-'8 
:~. F'F'B 
S0 Pr'B 
:t 00 F'F'e. 
C IC\/ -- '2 
CI\L CU< 
CRA 
~.,a PF'B 
cr.,,1__ E::,LK 
_ .... 

X 

X 
): 

., .,, 
, .. 

>< 

" , .. 
X 

'.:t1,:1 r' F·' 13 
(.;;1L C.LI< 

)( 

" , .. 
X 
,. ,.._ 

" , .. 
X 

" " 
.:;,0 F' PE1, 
CI-\L C?,U< 
V 

" 

)( 

X 

V .. , 
X 
V 
;. 

" , .. 

Code 

wse, 
W~,1 
l,.JS2 

ICV 

ICB 
CRA0 
CC\/ 
cce. 
X 
'/. 

X 

X 

X 
, 1 , .. 

" " 
CC\/ 
CCCJ. 
X 

X 
•I 

·" 
X 

X 
X 
X 
)'. 

X 
X 

CCV 
ccs 
X 
X 
V ,,. 

X 
X 

X 
,, 
/'.. 

X 
'.I .... 

Preoa1-,-:lt ·ion 
Meth Bat. ch D,:1tt':~ 

f-" 

t"' 

F 

F 
F 
F 
r 

F 
r
v 
f ' 

F' 
F 

F 
F 
F 
F 
1:· 

i:· 

F 
F 
F 
F 
F 
F 
F 

F 
F 
F 
r-
F 
r:· 
F 

C L P M E 

Acauired: 02/10/ g3 by KDJ 
Cr'unche·d : 02 /26/•:...1 ,::, b y KDJ 
T"ime: ".?. 046 
Proce2.:::,i11g protoco.L: Z,/90 

Client ID 

'.:, 100 
ICV 
ICB 
CfxA 
CCV 
cce.. 
zzzzzz 
-, -., -,, - 1 -J -1 
·' .: ,, ✓ ✓ , 

zzzzzz 
zzzzzz 
7-;,~_,7-, ·-:, 
.. _ ,;.A ,;_ "•A'•-'•-

zzzzzz 
zzzzzz 
zzzzzz 
ZZZZZ2 
CC\,' 
CCB 
· .1 .. .. -, -,7-, 
t.. L . L .L,. I.. 

zzz·z•zz. 
zzz;?.zz 
zzzzzz 
zzzzzz 
zzzzzz 
zzzz.zz 
zzzzzz 
zzzzzz 
zzzzzz 
CCV 
CCB 
zzzzzz 
;~2.zzzz 
ZZ:?Z:::Z 
zzzzz;~ 
zzzzzz 
ZZZZZ.7 
zzzzzz 
"'1 -1,7-,-, 
,!._ ,!,.,(._ . ... , .. , __ 

zzzzzz 
zzzzzz 

Date Time 

0 2 / 1 9 / 9 -~• 1 1 : t, l 
02 / 1 ·~ /9-.:. 
fi) '2 / '1 •.) / <ol .?-, 
er;- / '.i •:,i / (.) ?-, 

02/19/ 9.;, 
02/1 9 / 9.:':, 
er.?./:L'.'.J./0 .5 
IZJ"2 / l q /CJ .,, 
0·2/ 1 9./9 :', 
0·2 / 1 9 / 9 .. ~. 
C1 ';~ / 1. t.:;: / r::J .;, 

(!J '2 / l ( . .1 / 9 / ·, 
~~2 / l '-) / ·-·) .:~ 
0~.? / 1 9 / •.::; .. :·, 

,1 2 / 1 •·:J /q:-. 
(1"2/19/95 
02/19 /9 .. :, 
l(J '2 / 1 ,.:; / ,:,, ..:::, 
0',? / 1 ';J /<::.1/. 
ltj ·.'"-! / l •.:.1 / •. ~;. ·~·. 

l1)°j / J q /•:1 .'3, 
Gj ·.? ./ l '·:--' / •.:i -~, 

02/19/9 ::3, 
rtr2/19/9 .:-, 
02/19/9::, 
02/19/q ,3 
er2 / 1 •--.:; / 9 ."-, 
,~ ·2/19/ q.:', 
02 I 1 '::; /'-"y:!:, 
fi1 '2 / 1 9 / ') .::, 

02 / :1 ·-.. /93. 
QI •j / 1 9 / 9 .?, 
0'2/19 /<:.J .'?-, 
02/19/<:> .?-, 
0 ·2/1<:~/9 ::", 
er? / 1 9 / ,.:, .-.::, 
02 / 19 /'):3, 

1n2/19/9.:':, 
0 "2 /19/ 9:::, 
k1"2/1 '·)/9?, 
l?J ·;, / 1 9 / 9 .?-, 

11 : '.;,~, 

1 1: ':;',9 

'12: fM,. 
12 :10 
12:14. 
1 ·.? : 18 
1 :2 : 2 :?) 
1'2:27 
1 ·:::: 3'2 

1 -.:: (, ,.:,i 

1 -~-: 02 

l .?-, : 11 
l ~) : 1 ~·, 
L -~, : 1. ,:, 

:t .:, : -::r. 

l -3::~.'l 
L:',: t,. 1 
l ~, : 6. 6 
1 :?, : ';, 1 

1 ::-, : t',9 
'l { .. : 0 , •. 

1,.: 1·;;-
16 : 26 
lf. ·: .:', 12! 

1 I • C:: ••., 
c..,... .. ·· ''-

1 {•: .'::,6 
1 ':', : (l)Q) 

J. !:, : <?i !:, 

093 



5302132-LEAD 

Pos Sample 

4~ 50 PPB 

45 CAL BLK 
46 PB 
47 PB 
48 CLCSFS 
49 CLCSFS 
50 CLCSFS 
51 CLC SFS 
52 $302132-01 
53 $302132-01 
5~ $302132-01 
55 X 
56 50 PPB 
57 CAL BLK 
58 5302132-01 
59 53021 32-01 
60 5 0 PPB 
61 CAL BLK 

9613Y9Z.665~ 

CCV 

CCB 
PBS 
ASPBS 
LC SS 
ASLCSS 
LCSS 
ASL CSS 
s 
AS 
DS 
X 

CCV 
CCB 
S2 
ASS~ 
CCV 
CCB 

Preparati on Client ID 
Meth Batch Date 

F 

F 
F 2621 
F 2621 
F 
F 
F 2621 
F 2621 
F 2621 
F 262 1 
F 2621 
F 
F 

F 2621 
~ 2621 

F 

CCV 
CCB 

02/1 8/93 PBS 
PBS~ 
LC SS 
LCSSA 

0 2 /18/ 93 LCSS 
LCSSA 

02/ 18 / 93 B07K05 
B07K05A 

02/1 8/03 B07K05S 
ZZ2ZZ2 
CCV 
CCB 

02/18/93 B07K05D 
B07K05DA 
CCV 
CCB 

Date 

02/19/93 
0?/lg/Q3 
02/lq/93 
02/19/Q3 
02 /1Q/q3 
02/lQ/93 
02/19/93 
02/lQ / 93 
02/19/93 
02/1q/q3 
02/19/g3 
02/19/93 
02/1g/g3 
02/l~/g3 
0~/19/93 
02/ 19/Q3 
02/14/93 
0~/19/93 

Time 

15:09 
15:13 
15:35 
15:40 
15:~~ 
15:48 
15:53 
15:57 
16 :02 
16:06 
16: 10 
16:1 5 
16:1 ~ 
16:23 
16 : 28 
16:32 
16:36 
16:~1 
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96 l3ll92 .. 6655 

C l_ F' MET A L S 3.03a 

::;.::;0·21 ~','2·· THAL.L 1 UM 

Run id: F? 9305053 
1·HERMO JARRELL-ASH VIDEO 22E (#2511 ) 
Anal yti~a l method: F 
[ l •:• n1 ,:,nt : Multi -·Element 

F'i:_·,::...: .. f,t1rnp le Code r.:,rern,rc:it i o n 
Meth Batch Dat c;' 

1 Cl r~Pf1 WS0 F 
'2 1 ~:I ppe, WSl F 
., :,0 PPB WS2 F ·-· 

(.,_ 100 PPB 1,..133 F 
r:, C I CV ·- ·.;.1 ICV F 
t;", CA L e.u~ ICB F 
7 CF:/:1. CRA0 F 
/?. :,0 f>f.:>B CCV F 
9 C,4l.. t:1 U< CCC, F 

HZJ X X F 
11 )( X F 
•\ .~ .. ~< X F ~ "-

1 ~. X " F ,._ 

JC, " X F , \ 

l ~·, V X r: /. 

16 , . 
" F ,-. A 

1 .. l ,,. X F 
1 .':: ' I 1 ·, X F 
19 )'. " "· F 
? ,?i :-,/ll !'-'PP. CCV F 
·.:/ l CJiL GLI< CCE1 F 
. ••, . ~· V " F ..: ,:. ,, /\ 

·.~~ ~--~- X F 
.. , , 
,! '-I ~< V ,, F 
·;.: :. X X F 
';}(;. ;( X F 
27 X X F 
-:c.· f!, ·v ,., X F 
2..:1 >: X F 
;?.~~ )( X F 
z, 1 " X F ,. .. 
~ •') 

, •• <,. ::,0 Pr-~e CCV F 
-~,-?, CA L_ e.L K CC:8 F 
.:,4 X V F " -~ r:. V X F -... • -~· ,. 
/,(:-, X X F 
~ ., •.I X F .... ,. ,•, 

~ ...,.., 
'- ' "-·' 

)( X f' 
39 •.I .... X F 
(:.. ,~ X X F 
(. l " ,. X F 
4.::?' V X F ,, 
I "J V X r: '-'-·-·• "· 

.6.cquir·ed: 
Ct'Unc hed : 
Time : 

02/1 9/03 by KDJ 
02/26/93 b y KDJ 
2 048 

Processing protocol: 3/90 

Client ID Dat e Tirne 

'.::50 02/19/9.3 1 1 : ~. J. 
S 10 02/1 '-~/ 9.:, 11 : ':,t, 
550 02/19/9 ~. 11; :::,9 
5 1(7)(7) 02 / 19 /9 :?, 12: 'LJ{, 
ICV 02/19/ 9.?-, 12: 10 
ICB 02 / 1 9 /9 .?, l '.2 : 14 
Cf,' A 0 2 /19/ 9.3, J'?: 1E:, 
CC\/ 02/19/ ,:;;3, 1 2 ~ ·2 ::, 

CCE, 02/19/ 9 .::, 12 : ·:n 
zzzzzz 02/l q/9/, 1 ·2 ~ . .-~, ·:? 
zzzzzz 02/1'.-J / 9Z:, '1 ·;! ~ -~it-, 

z:!ZZZZ 02 /lq/9::, 12: ,, 'Zl 
zzz;~zz !if;!/ 1 (, / 9.::, l '.?: li .: , 

zzzz.zz (2)2/ 19/9 .~. I ·: :. ,. <1 
-:, 77-, ·7-, 
<- .. _ - .. ,._ '- ' -· 0?/19/ 9 .'l, 12: ~:,?, 
zzzzzz 02/19/ 9~, 1 ;~· ,. ::,,~·:·, 

zzzzzz 02/1'-".f/ >:; ::\ j_ .'.\ : (()'? 

zzzzzz 02/19/ 9,:', 1 .~.: 06 
ZZ2.ZZ2. (12/1 9/9.':;, ] :: : 1 1 
CCV (l.)2 / 1 9 / ·~<;:, ·1 .:~, : 1 ~.:, 
ccn IL)·?/ 1 q / i:.':J.~. ). .. ':.: 19 
Z.Z/.?ZZZ er2 I 1 9 /9/. 1.'.: ':}i, 
7 77-, --, 
.. _ ,_ · - (_ .!. ~- r;,1:;..: /19/ 9::', J. -~· : ·.:~ f~ 
;-~ZZ Zt?.Z f/12/19/ 9/, ·\ ·:- . ~ ,..) 

.I. ..... '••' ... 

zzzzzz 0'2/19/9 .:;, l :!, : -~l : ,., 

zzzzzz 02/19/93 L',;41 

::zzzzz 0'2/19/9Z:, 1 .::.: .~~f:! 

zzzzzz 0'2 /19/9~3, 1 -~· : ~. 1 
zzzzzz 0?./19/93 1.::, : ... :. '.:, 
zzzzzz 02/19/9 .?, 1 ~; ; ~;,9 

zzzzzz 02/19/9 3 1 {,.: ft'J(,1. 

CCV 0'2/19/9 / , 1 4 : ~),'?. 

CCB 0'2/ 1'·)/9::., 1,'.: 12 
zzzzzz 02/1 9/9 .3, 1 U: '2t·, 
zzzz.zz 0'2/19/9 ..:-. 1t. .. : .. 30 
zzzzzz 02 / 19 /9 :;, 1 ,~ ~ ?,I.,. 

zzzzzz 0'2/19/ 93 l t._ : .::,q 

zzzzzz 0'2 / 19 / 9,~, J. la. ; f.1-,;, 

Z2ZZZ2. 0·2 / 19/9.3 1 l , : (,.? 

zzzzzz 02 / 19 /Ci.:. 1 l J. : ~,·2 

zzzzzz ~)'2 / 19 /9 .?, 1 /4 ~ -~':\(;, 

zzzzzz 02/19/CJ :?, 1 ':,: 00 

:: zzzzz 0 -2 / 1 9 /9 .:, 1 ~.: 0 .:, 

095 



3302132-THALLIUM 

Po!., S m11ple Code Preparation Client ID Oate Time 
Meth Batch Date 

4.4. :,0 Pf'B CC\J r: CCV ('J2/19/9.:-, 15:09 
4.E, CAL BL.K cce. F cce. ~) 2 /19/9~. 1E,: L?-, 
4.6 PB PBS F 262 1 02/ 18/'·~.;;. f·' l3 ~; 02/19/93 1.:, :35 
1...7 PB ASPS$ F 2621 F'e,SA 02/19/93 1 !:, : t,.0 
t.8 Cl_CSFS LCf;S F 2621 02 / H!,/9?:, LC~;•~; 02/19/93 15: .... J .. 
4.9 CLCSF:3 ASLC'.::~~; F 2621 LC'.:,S.l\ 02/1 9 /9 :3 15: G../::. 
50 CLCSFS LCSS F l..C:!:;S er2/19/9Z, 1 ~. ~ .:,.:) 
E,1 CLCSf:;; ASLCS~3 F LC SSA 02/19/9Z, 1~,: ~;7 
52 S3021Z,2 ·-01 s F 262 1 02 / H:/93 [?,Q171<('J~, 02/19/9.:-, 16:02 
[,3 $302132-01 AS F 2621 B07K0[,t,, 02/19/9~. 16:vJE-
54. S.302132-01 DS F 2621 er2/18/9 .3 B'2l7K05S 02/19/9?., 16: 1(2) 
E,E, X X F ZZZ2.2Z 02/19/9:$ 16: 1~· 
56 [,QI PPB CCV F CCV ('12/19/9.?;, 16: 1 9 
57 CAL f:,L.K CCB F CCE 02/19/9::, 16: 2 ;:', 
5 ,g $30213'2·-01 '3 ;2 F '? 621 02 / H ; /9::.. e071<0-;·,o (!;'2/19/9 ::., 1 6 : 2 [:; 
59 S3021 Z.,2 -01 A'.:;~~'2 F-' 262 1 B07t((2)5[)/A 02/19/9:~, 16: ~- 2 
60 50 FPB CCV fC" CCV 02/19/9 ::!:, 16: Z.,6 
61 CAL f3LK cce. -= I CCB 0'2/19/9:'5 16: 6. 1 
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96 I 3ll92 .. 665? 

TMA/SKINNER & SHERMAN LABORATORIES, INC. 
GRAPHITE FURNACE AA RUN BENCH SHEET 

AA Sequence -f #::'13 GFAA ID: Fl @ F3 F4 FS F6 

Page 1 of 

Method: / bO · 

Date: 2 .. k, 't=:3 
Operator: k~ 

Disk# 3~ 

Reviewed By: Standards Prepared: 

Standards Source 
1. Calibration: 10 ppm 

Acq __ _ 

5A MIN ~ v-

~::, 3o7- l 3 ~ 
5'3J7t~ 

~<'.):):_I 33,, 
2. ICV: E-,4CICV-2 (] ICV-4(1:1) 

. 3. CCV: 50 ppb 

Channel A: .~./ 
RUN ID: j)o<;~~ 
Element:. (] ASt;,cl PB 

Channel B: 
RUN ID: 
Element: 

Background: BS . BS Background: 
wavelength (nm): · 197.2 283.3 Wavelength (run): 
Slitwidth (nm): 2.0 1.0 Slitwidth (nm) : 
Integ Time (sec): 3.0 3.0 Integ Time (sec): 

196.0 
2.0 
3.0 

Comments 
STDl 

---------STD2 

--------~TD3 
STD4 --------

Sample :CD 
1 0 PPB_ 
2 [] 10, 5 ~ 3, 10 
3 ·so PPB 
4 100 PPB 
5 OCV.:::2.. ------6 ICB ------7 CRA ------
8 CCV -----' 9 CCB 

~~ 
-..,,=,...--=-:-=---

· Dilution 

'-51·. ',°i erg I 12 ------------~,i-- 13 
'Mj 14 ---------- 15 

-::v 'g _ __.__""""-+'.......,.___ ,7\ . 7 

_ __.,_-....:;;;...+--......... """--- --------------i" 16 e,c 11 
_______ e-.~n~·:o ____ 18 

---------- 19 /-----"-'~----
20v I ----------

---------- 21 c_c_·6=------
------------ 22 23 
---------- 24 

25 

---------- i6 27 
---------- 28 

29 
30 ____ ___.. _____ 31 

32 ---+-------- 33 
34 
35 

---------- 36 

----------

37 
38 
39 

Comments 

1 e !a VJ'\,LJ 
( 

276.8 
1.0 
3.0 

097 



TMA/SKINNER & SHERMAN LABORATORIES, INC. 
GRAPHITE FURNACE AA RUN BENCH SHEET 

40 ----------
---------- 41 
---------- 42 43 ----------
---------- 44 45 ----------
---------- 46 47 ----------____ 3>-::.....___~:: 

50 ----------
---------- 51 
---------- 52 
---------- 53 
---------- 54 
---------- 55 56 ----------
---------- 57 
---------- 58 
----------

----------

----------

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

---------- 73 74 ----------
---------- 75 76 ---------- 77 ---------- 78 ---------- 79 
---------- 80 

---------- 81 82 ---------- 83 ---------- 84 ---------- 85 ---------- 86 ---------- 87 ---------- 88 
---------- 89 

90 
---------- 91 

92 
---------- 93 

94 
95 

CCU 

Cl cSS 

CL cSS 
C 5,,.C ~SA 

- 01A 

C c:J 
cc.t? 

AA Sequence # zz_q?) 
Page 2 of ____L 
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Jarrell-Ash Video 22 

cv 13uq? ·6cg 
.1 0 i.... L, h ... 6 ,].1 

Run: F2 9305003 Analyst : LL Page 1. 

POS SAMPLE I D 

1 STD1 (0) 

Burns (Abs ) 
Mean 
C'v' :~ 

CODE 

xwso 

2 STD2(3 1 10) WSl 

Burns (A bs ) 
Mean 
CV i~ 

Burns (Abs ) 
Mea n 

ll '3TD4 ( l 00) 

Burns ( Abs ) 
!"·1 e ci 11 
,,.,. '· J · / 
\ .. · y / • 

!Jr de r 
Co ef[ C)] : 
Coef[lJ : 

\.-JS 3 

Conce ntrations/Absorbances 

CLIENT ID DILUTION 

so 1. OOx 

<-Pb---------------------> 

s 

[OJA 
0.0000 

[OJA 

1. 00 X 

<-Pb---------------------) 
0.024 A 

'3 

o. 026~') 
13 .. ~.34 

0.029 A 

1. OCh 

<-Pb------ ---------------) 
0.451 A 

0.4690 
5 .41 

.:J 

0 .487 A 

1. OOx 

ML ~ ~-·r u--------------------- / 
o. 72 '::., /:; 

() . 741. 5 
l . () ~-~ 0 .O\C\ \\ 

DATE TIME 

02/19/ 9~3 11: :51 

<-T l---------------------: 

02/ 1,.N93 

[CJt-1 
O.D OOO 

11:!:,5 

c oJ,; 

<- T l - ----- ----- ----- - ----: 
0.041A C.049A 

0 .. ()45() 

12 .. 57 

:. l: 59 

C-Tl------------ --------- : 
() . 2()2A 

02/ 1 '-7 ./9·:~: 

r, -·- , , .. ,.. !·. 
, __ , n -.::.:..r:._.·{••"! 

r,_ --, r::i c-, c::. 
·._,- " _,. __ , ; ,_ , 

o .. ()() 

c_:, . 223A 

- Calibrati on c oeffi cients -
··· .. -·- Pb - -.. -·--------.-- .... - ---- .. ··----·-- ----> 

() 

0.0 1131004 

<: ----·r ~- -·-··-····---·----· ····· -·-··--·-··-· -·- ---- ----- . 

Coef[2J : -3.893044e-005 - 1.648874e-00 5 
Correl. coef. : 0 . 9999 0.,.?99 F: 

- -- 5 --CI CV-2 ------ I CV --1- l CV-------------- / 1. 00 x ---02/ 19 /9'.3 ______ l ;:~ •- 10 ---- ---------

Burn s 
MPan 
C\ I •t 

V ! • 

(Cone) 
<-Pb - --------------------) 

25 .490 26. 135 
25.8125 

1. 77 

.1 

<-T 1 -.. -------.. -------- -- ---- - --. 
5 (). E! '.SC) 

~);; '. . 6625 

n I 4. f.-37 

___ ,::::~:-~:~~:-----------~~~~~---~! _____ ·\~~~------------~~~~~----·---------·---·· . 
ARGOS MODEL SA4 Version 1.29 



9613LJ92 .. 666Q 
Jarrell-Ash Video 22 

~ un: F2 9305003 Analyst: LL Page 2 

Concentrations/Absorbances 

POS SAMPLE ID CODE CLIENT ID DILUTION DATE TIME 

--6--CAL -BU-<,----- I CD. 7- I CI3 -----------------1. 00 X ---0 2/ 1 '~ /93 ----- 12 : 14 ------------

Burns , r l~onc ) 

Me:3n 
CV •1 

I • 

Semple value 

7 CRA 

Bu rns (Cone) 
Mean 
CV '1/. 
Sampl,? value 

CRA 

(-Pb---------------------) <-Tl - --------------------> 
0.000 ··-0. 3'.53 

-0. 1765 
141. 42 

1. ~WU 

1.00x 

(-Pb---------------------> 
1. 243 
1. 1540 

10.91 
1. 20U 

-0. JQL , CJ ·-·O . .:: ,-,:·, 
._} i ····' 

-(). 4945 
28. 17 

" bOU c ~ • 

02/19 / 93 12: 18 

<-Tl---------------------> 
9.403 
8.9820 
6.63 
8. 9 f~: 

--8--50-PPB ______ ccv-,--ccv ________________ 1.oox ___ o 2119 ; 93 _____ 12 :23 __________ _ 

<-Pb---------------- -----> <- Tl ---- - --------- - ---~--> 
Burns (Cone ) 49.037 50.653 5 1. 147 51. : i4 
MPan 
C'-/ 1/. 
SE;mp le v alue 

9 

10 

CAL I3LK 

Burns ( Cone) 
Mea n 
CV '1/. 
Sa mp 1 e v al u,~ 

V 
.'\ 

Burns (Cone) 
Mean 
CV '1/. 
~ia mp 1 e value 

ll X 

Burns (Cone) 

Mean 
C\/ '1/. 
Samp:ie value 

CCB 

X 

y 
I, 

I 

49.8450 
2 .29 

49.85 

CCB 1. OOx 

<-Pb----------- ----------) 
0.265 

-0. 1325 
424 .. ~~t, 

1. 20U 

zzzzzz 

-0.530 

1. OOx 

<-Pb---- -----------------) 
-0. 177 
-0.2210 
28. 16 

1. 20U 

zzzzzz 

·-0. 265 

1. 00 X 

<-Pb---------------------> 
;:~3. 892 
24.5305 

3.68 

~:5. l69 

51. 4455 
c,. 82 

:j 1. 44 

() 2 / J. 9 _./9::: 1,-, . ~, -7 
.1. c. .. c:.. . ., 

<-T 1 -------------·-- ··--- ·- -----> 
1. 193 
0 .20 10 

b97 .96 
~'.: . 60U 

02/19 / 93 

-0.79 \ 

~-Tl __________ __ ______ ___ -
•• _ I .L. _ .• 

- 1 . 184 
-1. 1840 

02/19/93 

0.00 
2.60U 

12 : 36 

-1. 1:34 

<-Tl---------------- - --- -> 
20. 150 
20.0360 

o. 81. 
20 . 01.J, 

ARGOS MO DEL SA4 Version 1.29 
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Jarrell-Ash Video 22 
Run: F2 9305003 Analyst : LL Page 3 

POS SAMPLE ID 

12 V r, 

Burn<=, (Cone) 
Mean 
C' I 

., 
V ,. 

SE,mp 1. e value 

13 X 

Bur n s (Cone) 
Mean 
CV :~ 
Sample value 

CODE 

X 

X 

Concentrations/Absorbances 

CLIENT ID DILUTION 

zzzzzz 20.00x 

<-Pb---------------------> 
10.265 
1.0.6945 
5.68 

213.90 

zzz zzz 

11. 124 

20.00x 

<-Pb---------------------> 
28.531 
29. 1'7'50 
3.22 

583. s·o 

29. 85~7 

DATE 

O::Z / 19/9 '.3 12 : ::+O 

(-Tl ---------- ---------- - > 

2. 1 '.:i 
667 . 14 

02/19/93 12 : 45 

<-Tl------------------- - -> 
52. 94f:l 
~,2. ,'-:J ,:'_J.f.-_, ( ) 

0 .81 
1. 0'.5 2. 9;_:_~ 

52. :344 

-------------------------------------------------- ---- --------------------------
14 X X ZZZZZ.Z 10. OOx 02/1<~/'? :3 12. 49 

Burn s (Cone ) 
Mean 
C'v' :,: 
~3 2", IT1P }_ p '·./ al u e 

15 X 

Burns (Co ne ) 
Mean 
,, .... t J · 1 
·,._. ·y .,. 

1. 6 

Burns (Cone) 
Mean 
CV i'. 
SE;mple value 

:1.7 X 

Burns (C one) 
i1ean 

Sample v a lu e 

X 

( -Pb-- -------------------> 
21.690 
22. i 070 
2.67 

221 . (;7 

zzzzzz 

22.524 

1.0 .00x 

<-Pb------ ---------------> 
4l. 090 
4-2.2115 

422. 12 

zzzzz z 

43.333 

1. OOx 

<-Pb---------------------> 
999.999 
999.9990 

0.02 
1000.00 

zzzzzz 

999. 99 '~ 

1. OOx 

(-Pb---------------------) 
999.999 999.999 
999.9990 

0.02 
1000 . 00 

<-T l - -------------- - -----> 
65. 558 6 7 . 663 

<-Tl--------- - --- - ---- ---> 
•= • L ,-::J-!,.. .• 
•-- ' L.} • 1.-.' l t:; •. 

()2 / 1 9 /9 :J 

,:, - ·,1 - 7 
·--' • / / 

91. 625 

<-Tl --------- ------------> 
1. 193 o. 196 

iOl. 16 
:;-:. bOU 

()2/ 19/9:.1 1 :_L 02 

<-Tl-- - - ----- ------ ---- - -> 
;~o. T78 21.. ( )(:, f.:, 

20 . 72;~ () 
.- , '"Jc-
,-::.. . ,_; ,) 

;~o. 72 

ARGOS MODEL SA4 Version 1.29 
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Jarrell-Ash Video 22 
Run: F2 9305003 Analy st: LL Page 4 

POS SAMPLE ID 

18 X 

Burns (Cone) 
Mean 
CV ., ,. 
Sampl e value 

l9 X 

Burns <Cone) 
Mean 
CV '1/. 
Sampl. f! value 

CODE 

X 

X 

Concentrations/Absorbanees 

CLIENT ID DILUTION 

zzz zzz 1.00x 

<-Pb ---------------------> 
48. 108 
41.4280 
22. 80 ~-** 
41. 43 

zzzzzz 

3 4. 748 

1. OOx 

<-P b---------------------> 
o. 177 
0.0000 

>9999 .99 
1.20U 

-o. 1 77 

DATE TIME 

02./ 19 /93 130b 

<-Tl---- ---- -------------> 
51. 445 
53.2685 
4.84 

53.27 

0 2il 9 /93 13: 11. 

55. 09 ;:.:_~ 

<-Tl----------------- ----> 
0.397 
o. 000:°; 

:::-(i999. 99 
2 .60U 

·- 20 -- 50 - PPB------CCv' --;;·-CC\/ ________________ 1. 00 x ---02./ 19 /93 ----- 13: t 5 ----------- -

Burns ( Cone) 
Mean 
Ct./ '1/. 
Samp l f~ ·v· ;~ l u e 

<-Pb------------------ ---> 
48.240 51. 197 
49 . 71.B~, 

4 0 ·7r·, 
I • I c-_ 

<-Tl--- --------- ---------> 
50 .258 
51 n 3() J. l) 

2 . (38 

;} J_ CAL nu:, CCB ~ CCB L OOx 0 2 /19/9:3 13 : :;_ ·/ 

Burns (Cone) 
Mea n 
C 'v1 

~ ·: 

S am;::-,l p 'v'alue 

22 V 
.r•. 

Burns (Co ne ) 
Mean 
CV ~~ 

~1ample value 

Burns ( Cone) 
Mean 
C \! :~ 
SamPle value 

V .,, 

X 

<- Pb - -------------- ------> 
0 .443 
0 .0450 

1250 . 79 
1 . 20U 

zzzzzz 

-0.353 

1.00x 

<-Pb---------------------> 
16.698 17.299 
16.9985 
2.50 

17.00 

zzzz zz 1. 00 X 

<-P b---------------------> 
35.214 
36.8130 

6 . 14 
36.81 

38.412 

<= -- T 1---·---- -·--- --· - - -- - - ·- ·-- ·---·· ·-· -- =:-

0. 000 
--0. 1980 

141. L\~ 
;:;: . 60U 

___ ("', "'J Oi .. 
\.i ,, . _ _ 1 _, '· -·' 

~- Tl----- -------- - - ------~ • • • I J. 

U
.-.. ,.,r""r 

• W7 / 

--0 . 7860 
212. f35 

2 .60U 

02/19/93 • r- , _ .,,- ·, 
.L ... ) . c::.L• 

<-Tl------ ------ - ------
18.562 
19.8140 

E:: . 94 
1 ') . 8 l 

ARGOS MO DEL SA4 Version 1.29 
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Jarrell-Ash Video 22 
R un : F2 9305003 Analyst : LL Page 5 

POS S AMPLE ID 

24 X 

Burns (Co ne ) 
Mean 
C'· ' •1 

V ·'• 
Sa mp le value 

2 5 X 

l:lurns (Cone) 
Mea n 
r • l 1 • 1 
\.. , V 1 .. 

Sampli? value 

'iL ·v 
c-_ '·- -' -~-

Burns ( Con e ) 
Mea n 
C\,-' i:. 
'::'.a mp le va l ue 

2 7 X 

B ur ns (Cone) 
Mea n 

23 X 

Burns (Cone) 
MPa n 
CV% 
':.1 a mpl e value 

Burn s ( Co n e) 
Mean 

Sample value 

CODE 

X 

X 

X 

X 

X 

X 

Con eentra tions/Absorba nces 

CLI ENT ID 

zzzzzz 

DILUTION 

1. 00x 

<-Pb----------- ----------> 
17.098 17.600 
17.3490 
2.05 

17.35 

zzzzzz 1 . 00x 

<-Pb---------------------> 
3 5. 9 17 
37. 1045 

'L 53 
37 . 10 

zzzzzz 

38. ;:,~92 

1 . 00x 

<-Pb--- ------------------> 
0 . 531 
o. 1330 

423.20 
1 . 2ou 

zzzzzz 

·- 0 . 2 c.) ~1 

1. OOx 

< -- Pb ·- ····-·····-···--·--- -------- - ···---- --: = 
• q 7r')1 
.L ~ • I '--' -'· 

20 .45 10 
/l r-, ,-, 
"'1". 70 

2C .45 

7777 7 ""! 
I.- LL L ,{_ .i... 

2 l . l 7 1 

1. 0 0 x 

< -Pb---------------------> 
3 1. 654 
32.2790 
2.74 

32.28 

zzzzzz 

3 2.904 

1.00 x 

<-Pb---------------------> 
0 . l77 

·-0. 0880 
425 .87 

1. 20U 

-0.353 

DATE 

02./ 1 1
~ / r-7 ~3 

TIME~ 

1 '") . ,..,,-, 
._J . ...)c;_ 

<-Tl---------------------> 

-0. ;;~9 7 0 
47. 14 

2 . 60U 

02 / 19/93 

- () . l ':, ~3 

<-Tl---------------------> 
19.014 l u . 6 9~ 
1 9 . :35 4 0 

2 . .q. g 

1 9 . 3 15 

02/19/93 13: 41 

<-Tl--- -------- ----------) 
- 0. 1 '-78 
--0 . 49 1~ - ~ · 

tJ 4 . 80 

0 2/ l '=; / 9:3 1 3 : 4 t.:; 

<-Tl - ---- -------- - - - --- -- > 
• /1 - '! r- , r'I 
.i . .... r n / ,:::ic~ 

1 !5. 8 Ef?~, 

<-Tl ---------- - ------ ---- > 
48. 213 5:.:. ,::,46 
50.4295 
6.22 

50. 4 :3 

02 / 19/93 13: 55 

(-T l ------------ - --------> 
0 .795 - 0 . 198 

r,r_; c; r; ..-.. 
c:.. '-' ... , • c:;_ ,_") 

2 .60U 

ARGOS MODEL SA4 Versio n 1 . 29 
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Jarrell-Ash Video 22 
Run : F2 9 305003 Analyst : LL Page 6 

Coneentrati ons/Ab s orbane e s 

P0S SAMPLE ID CODE CLIENT ID DILUTION 0/->i T E T IM E 

----------------------------------------------------------- ----- ----------- - - ---
3 0 X 

Burn s ( Cone ) 
MP a n 
r 11 ~ v ~I. 
,·~ 1 ::)c:1 mp e value 

:31 X 

Hu rns ( Cone) 
Mean 
,,.... ~ ·' •1 -~-~ ·.; ,. 
S .:3m p le •.;alue 

-.,, 
.r-. 

X 

zzzzzz 20. 00 x 

<-Pb-----------·----- --···-- > 
45.756 46.925 
46.3405 

1. 78 
926.82 

20.00x 

( -Pb-------- ------ -------) 
65.053 
6 7 . 1070 

4.33 
1342.14 

69. 161 

13: ~, 9 

-:::- -r 1 --··-- ---- ----- - - ·- ------- -- ------- ::: 

-0 . 198 0 . 000 
- 0.0990 

141. 42 
52.00U 

0 2 /i':C, /93 14 : OLI• 

/_· r1 _ ____________ _______ _ 

·•- I J. 

1.6.770 
1 s . 23;,:.~c) 
1 l. 34 

~3b 4. 64 

·- - ·- - ---· - - - - - -· --- -·-·---- . 72----- - - - ---- ----- - - -··--·· - ·-·- - - --- ···-- -· - - - ---·---·-·-· -· -· -- ..... ·-·· --···----
3 2 50 PPB CCV U CCV 1. 00 x 02/ 19 / 9 3 14 : 08 

Burn s ( Co ne ) 
Mi?dn 
r,. 1 I • / :.._.,,..- ,. 
~~: -~=1 rn p J. -~·-' v a l '..i e 

<-Pb---------------------> 
48.771 
48.9710 
0.58 

48. 9 7 

Ll• 9. 171 
<-Tl--- - ------- ----------: 

48 . 503 4E-l. 5C•::•: 
4 f3 . 50:30 

0 . 00 
4f:3" ~5C) 

·-~D -····c: AL - BU, ·- - - ---z<:r:(3-- cc.: B -·-----·-·--- --··-- - ·-· 1 . 00 x ·- ··· - 0 2 / 1 f./.,,.93 - ·- - ·- ·- l '+ . 1. ;_::; -·-··· ··· .. . ···-·- ·- ··-

f: ur n s (Co n e) 
1·•1ean 

S-:Jrnp l t:' \,' a 1 u e 

34 X 

Burn s (C one ) 
Mean 
C\/ '1/.. 

Sc~mple value 

Burn s <Cone ) 
Mean 
c~J ~~ 

Samp l i? val ue, 

X 

<-P t-- - ----- -------------> 
0.620 
0 .2660 

] 88.21 
1 . 20U 

z zzzzz 

-0 .088 

1. OO x 

(-Pb ------- - -------------> 
-0 .265 
-0.3975 
47. l 4 

l . 20U 

zzzzzz 

-0.53 0 

1.00x 

<-Pb----- --------- -------> 
18.408 18.6 ~0 
18.5090 
0.77 

18. 51 

<-·r i ·-· - -·--- ·- -· ·- ·-- ······ ········- ······-····-·-· > 
-(),, ~,9'.] 

-() . 790 1.::, 

0 2 /1 9/ 9 '..3 

<-Tl - --- - - ----- - ---------> 
·-·O . 791 
-0 .9875 
28. 14 

2 .60U 

·J2 /19/93 1 Lj.: :30 

·~ l . 1t3 •·~ 

< -T 1-- - ·-·----··- ·- ·-··-·-·-·--- ····- ·- ·- -··> 
18. 562 
18. 4 4.9 5 

()" 86 

18 .. 'J37 

ARGOS MODEL SA4 Version 1. 29 
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Jarrell-Ash Video 22 
Run: F2 9305003 Analyst : LL Page 7 

Co ncentrations/Abso rbanees 

POS SAMPLE ID CODE CLIENT ID DILUTION TIME 

--------------------------------------------------------------------------------
36 X X ZZZZZZ 1.00x 02/19/93 14 : 34 

Burns <Con e ) 
Mean 
CV '1/. 
~3c1mple value 

2.7 X 

Burns (Con e) 
Me an 
C\) '.'I. 
Sample value 

38 X 

ri.' ., 
...... V i • 

Burn=· (C o ne) 
Mi"?an 

Burns (Cone) 
t--1€,an 
CV i: 
Sample value 

111 X 

Burns (Cone) 
M1:-?an 
C\.> '1/. 

X 

V 
!\ 

X 

X 

X 

<-Pb---------------------> 
27. 1 l 0 
27. 1640 
0.28 

27. 16 

zzzzzz 

27.218 

1. 00 X 

<-Pb---------------------> 
44.474 
45.5040 

r:. '"1 ,.._ 
...;. r::..LI 

45. 150 

ZZZZ?..Z 

46.534 

1. 00 X 

<-Pb -------------- -------> 
1 . 600 0. ::"3f.-37 

4(). ::.,4 

zzzzz:: 1 . 00:.: 

<-~b-------- -------------) 
is.ens 

41 r -, II •-i 
.i.. .. l " : .. r ,-:::. 

! i 7 7-,-,, 
.<. .(.. '- ,.,_ J._ -'- l. 00 :( 

<-Pb------ ---------------
0.976 
O.d870 

14. 19 
l. ~WU 

zzzzzz 

0 -.nn 
• I 7 <:) 

1. 00 X 

<-Pb---------------------> 
l/.802 
18.3~,85 
4.29 

1 n ,.) L 
.L 0 • ..__, ,_) 

18.915 

<-Tl---------------------> 
48.213 
4tL 79~,0 

1. 69 
4t3 .. 79 

02/19/93 14 :39 

49. '.?.77 

<-Tl---------------------> 
69.4~•8 
68. 383() 

02/ 1 S' / C.?;~: 

,-l r-i,..., 
r::. • C:. L:~ 

14 : Ll3 

<-T l--- - - ----- - ----------> 

,·-,o ·-::- -1 
.;--_u • .__. ·'" 

;.~. 6()1._) 

02/ 1 c_;./Cj''.:"~: 

·I 1 a• .. :) 
.L • J. i• .... • 

.-- --- ..... l. .. ---- -- -·· --- -- --- - - --- -·--- - -- -- -- ··-· ··-· -- -- . ::-

19. 4 67 1 r:::, ,-::-_, .-).-, 
.i. ! • I C..t::. 

1 .. /::,:~: 

< -- -1· 1-··--•·•-··- - ·--·------·-·······-····· ···--·) 

·- 0. 593 
0 .001 5 

>9999.99 
;:2. 60U 

0 2/ 19 ,ten 14 : 5t .. 

0. 5 '-?(:, 

< ·-Tl ··· ·- ··- ·- ·---·--·- ·-··· ··-··-·- ·-·-· ···· -- -·· 
16.943 
17.3280 

2. 7'3 

J. 7. t:.,f.,3 

ARGOS MO DEL S A4 Version 1 . 29 
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Jarrell-Ash Video 22 
Run: F2 9305003 Analyst : LL Page 8 

Concentrations/Absorbances 

POS S,C.MPL_E ID CODE CLIENT ID DILUTION DATE TIME 

--------------------------------------------------------------------------------
42 X X ZZZZZZ 1.00x 02/19/93 15: 00 

Burns. (Co ne) 
Mean 
C\,! :~ 
Sample value 

43 X 

Bu rn!:', ( Cone ) 

V 
I\ 

<-Pb---------------------> 
18.509 18.408 
18.4585 
0.39 

18.46 

zzzzzz 1.00x 

<-Pb---------------------> 
14.224 14.~r' 12 

<-Tl---------------------> 
45.078 
45.7850 

2. 18 
45.78 

02 /19/93 15:05 

46. 49 ~: 

<-Tl---------------------> 
13. 6C.,1 0 

Mean 14. 5680 14. 5655 
C\11 

: , : 3. 34 8. 50 
Sample value 14. 57 14.56 

- 44 --50 - PPB------CCV if CCV---------------- 1. 00, --·- 02 /1 9 / 93 -----15 : 09 ---~ - --·-- - -

<-Pb-------------------·- -> (-Tl---------------------) 
46.664 48 . 372 44.798 50. 55? 
47.5180 47.6755 I 

2.54 8.54 / \) / 
'.~;amp J,:> ·✓ ,=J;iJf:-! 47.52 47.6-,, \ °\_V 

-4 ,--::;;;c-BL><- ----ccD-4 c cu----------------,~ 00 ~---02 ,10;9 a-----,s-'7£· -~ ----- · · 

Burns (C one: ::, 
Mean 
C'-! 1/. 
Sa rn p 1 ('.: ...,,. ~i 1 :_..: F 

46 F'B 

Burns (Cone) 
Mean 
CV ~~ 

Sample value 

c, n c-
' l-' -·' 

<-Pb---------------------> 
0.000 -0.530 

-0.2650 
141.42 

1. 20U 

PBS 1. ou-~ 

<-P b---------------------> 
0.443 
0.5315 

23.55 
1.20U 

0.620 

'l-7 PB ASPBS PBSA 1. 00 X 

fl urns (Cone) 

Mean 

Sample value 
':;:;p:i.ki::.• add e cl 
Sp i k e recover- ':J, '.,~ 

<-Pb---------------------> 
19.220 
19.4755 , 

1. 86 ,./ 
19.48 
20.00 
97.38 

19.731 

< ··-T 1 ·----- -------·-- ·--·---·- - - -·- --- -·- - ·· ·· .. :· 

0.0015 
)9999 .99 

;;.~ •. sm..1 

02/ 19/93 15 : ~3::, 

<-Tl---------------------) 
-1.184 -1.969 
- 1. 5765 
35.21 

2.60U 

•)2/ 19/93 15: 4-0 

<-Tl-- ----------------- --- ~ 
19.467 
1'::; . 5805 

0 .82 
19.5D 
~w. oo 
97.90 

j 

ARGOS MODEL SA4 Versi on 1.29 
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Jarrell-Ash Video 22 
Run: F2 9305003 Analyst : LL Page 9 

POS SAMPLE ID 

48 CL_CSFS 

Burns (Cone ) 
Mean 

c1; '1/. 

Sample value 
~:i p i k e added 

CODE 

LCSS 

Spike recovery : ~~ 

50 CL_CSFS 

Burns (Cone) 
Mean 
C\/ '.I. 
S211nple value 

51 CL_CSFS 

Burns (C one ) 
!"lean 

Sample value 
::1p j_ k e added 

LCSS 

Sp i k e r- e cover y, :1: 

52 S302132-01 S 

Burns <Cone) 
Mean 
CV ~~ 

Sa mple value 

Con centrations/Absorbanee s 

CLIENT ID DILUTION 

LCS S 20.00x 

<-Pb---- .. ----------------> 
10.jJ5 10.837 
10. 5 _';lo 

20. JO 
95.72 

LCSS 10.00x 

<-Pb---------------------> 
22 . 94 •-t 21.898 

3. ~30 

10.00x 

{--Pb------- -·- ------····-- ----- -------> 

42. ~47~5 
3. 14 \ 

421. 4~:3 
20. 0 0 
98. ,SJ 

41. 213 

1. OOx 

<-Pb---------------------> 
19.628 
20. 1930 

3 .96 
2C. 19 

20.758 

DATE TIME: 

02/19/93 15 : 44 

<-T ;_ ----------------------------- ------> 
32. 09 /::.; 

l044.3 E3 
20.00 
·:;:· 1~ . 2 () 

02/19/93 

33 .864 

15 : 53 

<-Tl--------------------
63. 50 ~? 

•- "•j- . " 
,, .-,, ·,11· 

, c.-c" - .. 
CJ-::.>.:., .. t3 :: t----vL-u r 

•.)2/19 ./ 9:3 

<-Tl-------------- - ------
9() " I _.L~ ~' :3;;;~ . ~~: .. -~!E~ 

\':J • ·3L!. 

1-367. :i / 
;:;;:o . ,n 

105.87 

02/ 19 /9~3 16 : 02 

<-Tl----- ------ ---------- ) 
-0 . 198 

0.0000 
=:,. r:;,:199. 9G 

;.:,~ . bOU 

ARGO S MODEL SA4 Version 1.29 
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96 l3ll92 .. 6668 
Jarrell-Ash Video 22 

Run : F2 9305003 Analyst : LL Pag e lO 

Concentra ti on s/ Absorbance s 

F'OS SAMPLE ID CODE CLIENT ID DILUTICJN DATE TIME 

------------ -------------------------- ---------------------------------- --------53 ---0 1 

Bu rns (Cone) 
Mean 
,-,. I I •! 
L '✓ ,-. 

Sample valu e 
Sp ike added 

AS 

Spi ke recovery,. ~~ 

54 -0 1 

Bur ns (Cone) 
Mean 
CV% 
Samp l e val u e 

55 X 

Bu1-· ns ( Con e:) 
Mean 
C \ 1 i~ 
Samp l e •-Jalu 1? 

OS 

X 

B07K05A 1. OOx 

<-Pb---------------------) 
37.574 
37.9330 

1. 34 \ 
37.93 
20.00 
88. 70 

B07K05S 

38 . 292 

1. OOx 

<-Pb---------------------~ 
38.4 12 
39. :_~;:,; 1 5 

3 . 27 
39 . '.3 2 

zzzzzz 

40. 2'.3 1 

i. OOx 

<-Pb---------------------) 
0.265 

-0. 17b5 
35:-) . :-1 5 

1. 2C)U 

--0 . / .. i 1 f:~ 

02/ 19 /9:~i 16 : 06 

( - Tl---------------------
18. 112 
17.7755 

::::. 68 
17 . 78 
20.00 
88. 88 

02/19 / 93 16 : 10 

1. ~, • -4 :.3 '/ 

<-T 1------------------------- -- ··-· 
43.960 
44.8005 

., L_t.= 
c:.. • • \..J..J 

44.80 

02./19/9~3 16: 15 

4 ~~:, r. .1: ... .1. : 

<- Tl-------------- -------
i . 1f.i'.] 
0 . 7r:/~_j•~) 

70 . 80 
:;2 • ,b Ci l __ ..J 

r-, r ; - .· 
,_.- . ·--' .' 

56 ~-0 f='r)B CC-,' O CC'v 1. ,J()x 0:2/1 ')/93 16 : 1'=? 

Burns (Cone) 
Mean 
Cl.../ ~,,: 

C.-~;-,-,.-nPl P value 

( -Pb---------------- ---- - , 
43.712 
45. 5150 

5.60 
45. 51. 

-l'.\.7.31 8 

T, ____ _ _______________ _ 

! .J. 

47 . 3 4 9 
4 7 . ,::j.c_;,;-.:;:~', 

o. L',:3 
4~' . 4 '=? 

~-:7 _ ~,· 

- ,:::--,, -- ;-. -~ --- 'r' 1-l' ------ ("•1,... y;;~-- -- -------------·----- 1 - 1"' '"'• · -··--- ,."1 - -,,-- r; --·- ---- ·. -, ..--,-··--- -·--- - ·- -- .. 

~ , ~ ML DL~ -- ~ cc s i. 0 0x 0~117/90 16 . ~0 

Bu rn s 
Mean 
l -.l J • , 
• •• J ,· / . 

Sample 

58 --01 

(C one ) 

value 

Bur ns (Cone) 
Hean 
, ..... tJ .,, 
·-· •,; / a 

':~C! rnp 1 e \,'a 1 u e 

,....,.., 
::>,::.. 

<-P b---------------------
-0.088 
-0. 176 5 
70.91 

1.20U 

B071--',o::m 

-·C). 26~j 

1. 0 0 X 

<-Pb--------------------- ) 
20.243 
20.862 5 
4.20 

20.86 

21 .482 

AR GCS MODEL SA4 Vers ioG 

<-Tl----- --- -------- -----~ 
-0 . 198 
-0.2970 
47. 14 

;;~. 6CH) 

02/1'7'/93 1 t::'., : 2f3 

-- C ,. =:: ·-:· -:\ 

<-Tl------- -------- ------

:L • ;-2c? 

-0. ~376 
-•J. C:,9~7~(J 

6 0 .. l\.'7 
2 .60U 

---C) . 98f::'.: 
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Jarrell-Ash Video 22 
Run: F2 9305003 Analyst : LL Page 11 

Concentrations/Absorbances 

POS SAMPLE ID 

59 --0 1 

Burns (Cone) 
Mean 
CV 1. 
Sample value 
Spi ke added 

CODE 

ASS2 

CLI E.=~N T I D 

B07~~-05Dt~ 

DILUTION 

1.00x 

(-rb---------------------) 
3c,·. 9 8t:, 
40.7850 

'7 --:-, 
C.. • I l 

40.78 
20.00 

41. 5 84 

DATE TIME 

02/19/93 

<-- T J. ---·- ·- ·---- ---------··-·-···-·-- :.:·-
20. b07 

'7 rJ C'j c_ • ..,._, .• 

20. 00 
Spike recover':!, '1/. 99.61 101.J:~:~ 

-- 60-- 50 - PPB------ccvt -CCV---------------- 1. 00 x ---02/ 19 /9'.3 __ ______ 1.6 : 36 - .----------·- ·---

Burns · econ,:) 
Mean 

(-Pb---------------------) 
44.601 47 .056 

'.3. 79 

-::: - -r :!. -·- -- - -·---- ---- -- --- -- - -- --- - - -- --- - - ··-· -·- ..... :> 
46. 49'.-:-~ 
LIE:). 37 50 

5. j() 

5(). 25fJ 

Sampl e value 45.83 48.38 

- ,!:, 1 --CAL.-BL!-\-----CCI3 t - CCB -----·------------ 1. 00 x ---02/ l 9 /9J ______ _ j 6 4 J ---------- ·--

Burns (Cone.) 
Mec.n 
CV :~ 
Sample va lue 

<-Pb --- ------------------) 
0.088 

-0. 30':?0 

1. 20U 

·-0 . 70.t::, 
<-Tl------------------ ---) 

-,J. '~_;,3r.-3 
--() .. :3 •7 '..5() 

~~ • /:, ;JI. __ ! 

109 



M/'!~1 ltfi"'.l . "'1fl '.lb ~ ~,~.,j'l. Pfll (i 

WESTINGHOUSE/HANFORD 

14 
ANALYSIS RUN LOG 

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

Lab Code: SK INER Case No. N3-02-059SAS No. SDG No. B07K05 

Instrument ID Number: F4 Method: F 

Start date: 02/19/93 End date: 02/19/93 

EPA 
Samole 

No. 

:s0 
: SHI 
:ss0 
:s100 
'ICV 

ICB 
:cRA 
:ccv 
:ccs 
:PBS 
:PBSA 
:Les s 
:LCSSA 
:B07K05 
:B07K0.:,A 
:B07K0bD 

' I 
I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

' 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

:B07K0SDA: 
: B0 7K0~,S 
: zzzzzz 
:ccv I 

I 

: CCB I 
I 

: zzzzzz I 
I 

: zzzzzz I 
I 

: zzzzzz I 
I 

: zzzz zz I 
I 

:ccv I 
I 

:ccB I 
I 

Analytes 

·-----' 
D/F ' Time: % R :A:s:A:B:B:c:c:c:c:c:F:P:M:M:H:N:K:s:A:N:r:v:z:c:s: 

' ------ --
1.00:1538: 
1.00:1543: 
1.00:1547: 

1.00:1ss2: 
1.00:1601: 
1.00:1606: 
1.00:1610: 
1. 00:161s: 
1.00:1620: 
1.00:162s: 
1.00:1629: 
s.00:1634: 
s.00:1639: 
1.00:1644: 
1.00:1649: 
1. 00:1053: 
1.00:1 658: 
1.00:l?~L~: 
1.00:1708: 
1.00:1713: 
1.00:1717: 
s.00:1129: 
s.00:1734 
1.00:1739 
1.00:1744 
1.00:1749 
1.00:1753 

_______ , ---

'L'B'S'A'E'D'A'R'O'U'E'B 11
'

1 N1 G'I' 'E'G'A'I I 'N'N'l' I I I ..._, I I - I • I I I l I - I I t,:, I I l I I - I ., I I ,. I I I I . I 

I 1 I I I I I I I 1 I I I l I I I I I I I ______ ,_,_,_,_,_,_,_,_,_,_, _,_,_ , _,_,_,_ , _,_,_,_,_,_,_,_, 
_______ :_:_:x:_:_:_:_:_:_:_: _:_:_: __ :_:_:_:_:_:_:_:_:_,_ 
______ :_:_:x:_:_:_:_:_:_:_:_:_:_·_:_:_:_:_,_:_:_:_:_:_:_, 

- _:x:_:_: _:_:_:_,_:_:_:_: 
_:_:x~_:_:_:_:_:_:_:_:_:_: 

: rX : __ : __ : _: _I _: _: _I _ I _ I _ 

I - - - - _,_,_,_ - - -
I I I I I I I I I 1 t 

_1_,_1_1_1_1_1_1_ 1 _ 1 _1 

I I I I I I 
_1_1_1_1_1_1_,_ , _1_1_ 

:x:_:_:_:_:_:_,_:_,_:_:_:_:_:_:_,_:_:_:_:_:_:_· 
:x:_:_:_:_, __ ,_:_._:_:_,_,_:_,_:_:_:_,_:_: __ : 
:x:_,_,_ - - - - - - -:x:_,_,_,_,_,_,_,_,_,_ 
:x:_,_,_,_,_,_,_,_,_,_ 

100.2:_:_:x:_:_:_:_: _ , _ ' _ ,_,_:_ 
_:_:x:_:_:_:_·_:_,_,_ - -

120.9:_: _:x:_:_:_:_:_:_:_:_:_,_ 
______ , _, _: X : 

97.8: : :x: 
----- - _:x: 

94.2: : X: 
: X: 

- - - _,_ - - - _, _ 
I 1 I I I I _,_, __ ,_, __ , _,_ ,_ 

I t _,_,_,_ , _ ,_, _,_ , _ 
---·-· ---·-
-- -· -·' __ , _1 - -

I I I I I I I I 

_, __ ,_, __ ,_,_,_,_ -
- - · -· - _ 1 _1_1 ___ _ 

I I I 
_1 _1 __ 1 _ 

- - _,_ , _,_,_,_ - - -
I t I I I I I _,_,_,_,_,_,_,_ - _, _ 

I I I I I t I I I I I _,_1_1_1_1_1_,_ , _ . _1_1 
I I I I I I I I _,_,_, _,_,_,_,_,_ , _ -

- - - - - - - _,_,_ -
I I I I I _ , __ ,_,_,_,_, __ ,_, _,_ 

- - _,_, __ ,_ 
I I I _,_,_,_ , _ , _ , _ ______ ,_,_,_,_,_,_,_,_, __ ,_ - - _,_ - - - - - - -·- - -

:x: __ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: 
:x:_:_,_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: 

I I I I I I I I I I I I I I I I I I I I I I I I I 
_1_1_1_1_1_,_1_1_1_1_1_1_,_,_1_1_1_1_1_1_1_1_1_1_1 

1 I l I I I I I I I I I I I I I I I I I I I I I I _1_1_1_1_1_1_1_,_,_._._,_,_,_,_,_,_1_,_1_1_1_1_1_1 
I I I I I I I I I I I I I I I I I I I I I I I I I _,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 
I I I I I I I I I I I I I I I I I I I I I I I I I _,_,_,_,_,_,_,_,_,_,_,_,_,_ , _,_,_,_,_,_,_,_,_,_,_, 

:x:_:_:_:_:_: _:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: 
:x:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_·_:_:_:_:_:_:_: 

I I I I I I I I I I I _,_,_,_,_,_,_,_,_,_,_,_,_, 
I I I I I I I I I I I I I I ______ ,_,_,_,_,_,_,_,_,_,_,_,_,_, 

- · -'- - ·-·-·-·-·-·-I I I I I I J t I -·- _,_,_,_,_ - _,_,_ - - _,_,_,_,_,_,_,_ , __ , 
I I I I I I I I I I I I I I I I I I I I I ______ ,_,_,_,_,_,_,_,_,_,_,_, - _,_,_ - _,_,_,_,_,_,_, 
I I I I I I I I I ______ . ___ . ______ t __ I _1 __ I _l _ I __ 1 __ 1 ___ I-·' _t __ t - -

I I I I I I I I _______ : ____________ I ______ I _I _ I __ t _1 __ I __ I 
__ I-•·-• -

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

FORM XIV - IN ILM02.1 

04-2 



9613Lt92 .. 667 I 

WESTINGHOUSE/HANFORD 

14. 
ANALYSIS RUN LOG 

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

Lab Code: SKINER Case No. N3-02-059SAS No . SDG No. B07K05 

Instrument ID Number: F4. Method: F 

St art date: 02/19/93 End date: 02/19/93 

EPA 
Sa mple 

No. 

:s0 
:ss 
:ss0 
:s100 
:1cv 
:res 
:CRA 
:ccv 
:ccs 
:PBS 
:PBSA 
:Less 
: LC SS A 
: B07K0:, 
:B07K05A 
:B07K05D 
:B07K05DA: 
:B07K 05 S 
: zzzzzz 
:ccv 
:ccs 
:B07K05D 
:B07K05DA: 
:zzzzzz 
: z zzzzz 
:ccv 
:ccs 

Analytes ' 
D/F Time : % R :A:s: A:s:s:c:c:c:c:c:F:P:M:M:H:N :K:s: A:N:1:v:z :c :B: 

:L:s:s:A:E:D:A:R:o:u:E:B:G:N:G:r: :E:G:A:L' :N:N:r: 

1.00:1538 

I I I I I I f I I - - - - _,_,_,_,_,_,_,_,_,_,_ , _,_ 
I I I I I I I I _ , _,_ , _,_ ,_,_,_,_, _,_,_ , _,_ x: 

I I I I I I I I I I I I I I I ______ , _ , _,_,_,_,_,_,_,_,_,_,_,_,_, _, _: X: 
I I I I I I I t 1 1 I I I ______ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_, _1_:x : 

_____ :_1_:_:_:_:_:_:_:_:_:_:_:_:_:_: __ :x· 
I I I I I I I I I I I I I I I I _____ , _,_, _,_ , _,_,_,_ , _ , _,_ , _,_,_,_, 
I I I I I I I I I I I I I I I I _____ ,_,_,_,_,_,_,_,_,_,_,_,_, _ ,_, _ , 

_ , _: X: 
_: -~ : X: 

I 
__ , _ , _ 1 4_ 1 _1 4- • 

I I I I I _,_._,_1_1_1_1 
l I I I 1 

_ I __ I _I _1 ·-' _I _ I 
I I I 

___ 1 _1_1_ , _ 

_,_, __ ,_ -
I I I _, __ , _, _ 

1.00:154.3 
1.00:154.7 
1.00:1552 
1.00:1601 
1.00:1606 
1.00:1610 
1.00:1615: ___ _ 

_,_:_,_: _:_:_:_:_:_:_:_:_:_:_:_:_:x: _,_,_ - _,_ -
_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x·_:_:_ ,_,_:_:_ 

1.00:1620: 
-·----•·-• I -

_:_:_:_:_:_:_:_: _:_: _:_,_:_: _:x 
1.00:1625: 
1.00:162 9: 

----· --
Hl7. 3; 

I I I I t I I I _,_ , _,_ , _,_,_,_,_,_,_,_ -
I I t 1 I - - _,_,_,_,_,_,_,_,_,_,_ 

s.00:1634.: ___ _ - _,_,_, __ ,_,_,_, __ , __ , _ 
5 . 00:1639: 83.6: __ :_: _:_:_:_:_:_:_:_:_: __ 
1.00:164.4.: I I I I I t I I I I I I I I _____ , _ , _,_,_,_ ,_,_, _,_,_,_,_,_,_ , _, 
1.00:1649~ 47.4: : : : : : : : : : : : : : : : 

: X: 

- _: X: 
:x - -
:x 
: XI - -

' ' X ' - -

_ 1 _ 1 - · - -
' I I --· -~· 

-·- -
- - - · -

- - -· - - - - · _, _ - - · ·- · -~ -
- -- - -

I r · • t ---.-- I - ! - I -· I - I - I - I - I - I - 1 -• I -- I - I - I -

l .. 00 I 16:i .. ) I _;.----0 -' ·-·' _ t ---' _, _l _, _, _, _, _, _, - · _1 _ , _ 1 -· _ 1 - · - · ' -- ·- · 

1 00 '1 6"8.r i7 s· , 1 1 , , , • , 1 1 1 , 1 1 , 
. ' J ' ' ~ .• ' _ , _,_ , _,_,_,_,_ , _ , _,_,_,_ - - _ , _ ,_,_,_,_,_,_ , _ 

1.00:1703: _____ , _ : _: _ : _: _ , _,_:_:_._: _ , ___ , __ ' _' x: _ : _:_ : _: _ : _:_ 
1.00:1?08: ______ , _ _ ,_: __ ,_:_:_: __ :_, _____ , _: __ :_,_, ___ _ 
1.00:1113: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x'_:_:_:_,_:_:_ 
1.00:1717: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: x: _:_:_:_,_, __ 
s.00:1729: ______ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x: _:_:_:_:_:_:_ 
5. 00: 1734.: __ 62. 9: _: _: _: _: _: _: _: _: _: _: _: _: _: _: _: _: _: X: _, _.: _: __ . _. __ . _ 
1.00:1739; _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _:_:_:_:_:_:_,_:_: 
1~00:1744: ______ : _:_,_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_: _:_ : 
1. 00: 174.9 ! ____ : _: _: __ : _: _: _: _: _: _: _: _: _: _: _: _: _: _: X: _: _: _: _: _: _: _ 
1.00:17s3: _____ :_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:x:_:_:_:_:_:_:_ 

1 I I I I I I I I I I I t 1 I I I I I I I I I I I I I ______ , ___ , ______ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, __ ,_,_,_,_,_,_ 
I I I I I I I I I 1 I I I I I I I I I I I I I I I I I 
I ______ t ______ I ___ 1 _____ I _ 1 _1 _1 _I _I _1 _1 _ 1 _1 __ I _1 _1 _I _I _ 1 _I _I _1 _I ,__I _I _1 _ 1 __ 

I I I 1 I I I I I I I I I I I I I I I I I I I ______ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, _ , _,_ , _,_,_,_,_ , _,_ 
I I I I I I I I I I I I I I I I I I I I I I I 1 I I _____ ,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_,_, 

I I I I I I I I I I I I I 1 I I I I I 
______ t _1 _1 _1 _1 _I _I _ _ I _I _1 _ _ I_ I _t _1 __ I __ 1 _ 1 _1 _! __ I _t _1 _1 _ 

I I I I I I I I I I t I I I I 
______ ! ---··- _______ 1 _, _, _1 __ , _, _1 _, _, _, _1 _i _, _1 -· -· -·· -'-

FORM XIV - IN II.. M0 2 .1 

.0~3 



C l_ P MET AL S 3 .03~ 

::,2',0213 2-ARSEN IC 

Run id: F~ 9305004 
THERMO JARRELL-ASH VIDEO 22E (U26G~) 
Analytical method: F 
Element: Multi-Element 

f·'o~. 

' J. 

.:-. 

6 -, 
! 

,1 
f, ., 

,··, -, 

Sc=.irnple 

0 PPB 
10 PPB 
C,(2) PPB 
100 PPB 
ClC'v'-·'2 
Cf.>,\_ BU< 
CR/.>, 

: ,0 F'F'B 
CAI... BL.I< 

1 (Z) F'P., 

11 PB 
1 ~- CI_CSF'..:, 
1:?-, Cl.CSF'3 
ll,. '..':,.?-,021:~,2-01 

Code 

W'30 
\.-ISl 
WS2 
l,.\$3, 

IC\J 
ICB 
CR.l\0 
CCV 
CCB 
PB\3 
ASPS':', 
LC'.:.; ::, 
/,SL.. C:::•:_:; 

15 8302132-01 AS 
16 8302132-01 S2 
17 5302132-01 ASS2 
1.8 

· ; --~ r.. ._, 

-':, 0 PPB 
CN .. E.l. I< 
.. , ,., 
,., 
1, 

V 
/· .. 

!.:,0 PF'B 
CAL BLK 

D':3 

CC\/ 
cce 
X 
X 
X 
X 
CCV 
CCB 

Pr.z•parat ion 
Meth Batch Date 

F 
F 
F' 
r: 
F 
F 
f" 
F 

F 

F 
r-=-

F 
F 
F 

·;;r:;,21 
2 ( -;,? 1 

t:1cqu"i.;··eid: Qi'2/l •) /9.:~. by l<DJ 
Crunched : 02/2G/93 by KDJ 

F' r oc. E:· .s. .s i r 1-:;;; ;::. ,' r.:·,t oc. c, l : :?, / 90 

Client ID 

SQJ 
SH~ 
•;: .<:,,, 
~?; 100 
lCV 
I CE', 
CF'/~ 
CCV 
cce 
F'P.'::, 

L.C:~;~:-:A 

BfZJ71<0?, 

C,!ZJ71<050/>. 
B07K(?.)~,'.:; 
- -, -, ~7 -, -., 
,_ t_ ,_ t • . ,! .. t ... 

CC\/ 
cce 
ZZZ.Z.ZZ 
ZZZZZZ. 
zz;~zz.~: 
ZZZZ.ZZ 
CC\/ 
cc:e 

Oc:1te 

(~2/1'-)/t:J~. 
02 / 19/<:J :~. 
0'2/'l9/93 
r;,?/19 /<;J ,?,, 

02/19/9 .?-, 
C'J2/ 19/9::, 
0'?/ 19 _/q __ ~) 
~,2/19/9:~. 
(12/19/'.'.,13 
0:2/1t.:~/i::)~, 
(1'.:'/1<.:J/9.::-, 

!iJ'?/'J.q/q ,3 
r;, -:-2 /:tq/q /, 

Time 

1.::,: :;,g 
1 ~:, : t, .. .-~. 
15: 1 .. 7 

lf,: eJl 
16: l,-j (, 

16: H, 
1 (:-,; 1 ~. 
16: ·:,c1 

f2j •.? / 1 ,.:J / CJ ?, l ~:-, : ci C; 

v1·2 / :t 'J / 9 ..?, 1 t~·) ~ .::~?, 

C!J2/19/C/ .'::, 
0 ;~: / 1 •:! / 9 ~
t?J '2 / 1 r.:,i / t_~ ."3, 

(I) ·:.i / J. ,,; / ,:, .:::. 

~, ·;:: / l 9 / '~ .. ) .'. '::, 
(~'2/19_/(J .?.~ 

0'2/19/9?, 
e12/19/9 .3 

·\ f· .• ,_-_._ ,,;1 
J.. ·- · .... , ...... 

17 : 0::-, 
17: O:?, 
1 l : l/, 
J_ · .. ~ . 1 :.:-
1. ? :, ~;? <:1 

17; {,.9 

17::i.:~ 

085 



C L. f"' ME T AL. S 3 .03a 

'.3?, 0 21 :~,2-· SELt:::N I UM 

Run id: F4 930505~ ,:i,,~,qu i r'ed: 
THERMO JARRELL -ASH VIDEO 22E (tt266~) 
Analytical method: F 

C1··unc,hed :. 
Ti m,:,_~: 

Element : Multi - Eleme nt 

Pos 

1 

., 
._·, 

r: _, 
6 
7 
CJ <.• 

9 

10 
11 
1 -~, 

13 
14. 
1 ':, 
16 
17 
1 8 
19 
20 
2 1 
·22 

~, . 
.:. 4 

26 
27 

Sample 

0 PF-'8 
5 ppe, 
5 121 PPP. 
100 r'Pf.?:. 
CIC\/ --2 
CAL E',L.K 
Cf"". .C1 
!:,0 F'Pf:?. 
CAL. E'.l.l< 
F'C 
PB 
C I.. C '.::; :-~- '..:', 
Cl.. C~3F S 
::; ::;0'213 2'--1,) 1 
s.:-,0·.? 1 .::,"? --rzi 1 
•~;.:,02 1 .:~;2-o 1 

._ ,. , .. 
c,,'.l Pf'P. 
CM .. P. U ~ 
'.::,:srJ21 .:,2 •··D 1 
·:,::!,O'::.' l : ,:'--01 
X 
X 
.::,0 ppg 
C,<'\L !?,LI< 

Code 

WSl?l 
WS l 
WS '.?. 
1,_IS?, 

l C\.1 
T C~i3 
Cr{A0 
CC\J 
CCB 
Pf3'.:; 
A '.:W f.1,S 

LC -S~~ 

CC\/ 
CCP, 

1'.,'.:-;52 
·,1 ,.. 

CC\J 
CCB 

F'r ' OC<:).'=- '=- I ri g 

Prepa1-at ion C 1. ient ID 
Meth Batch Date 

F 
F 
r-:· 
F 
F 
F 

F 
F 
F 
F 

'2621 
2 6'21 
2 621 
2621 
262 1 
2 6'.?1 
2621 
'.?621 
26'21 

2t-,:n 
2 t-,'? 1 

J: C\/ 

IC!3 
UU1 
CC\/ 
CCE 

0 ·2 / 1 g /9.3 F'f3'._::; 

f' P., '3 /.>, 
f?..12 / 1 g / ·; /, L c-:::;~::; 

L C~:'.:;-;;.:,, 
02/ 18/Q3 B07K05 

02/1 8/Q3 B07K05D 

02/1 8/93 G07K05S 
zzzzzz 
CC\/ 
(:cc 

02/18/03 G07K05D 

Z..ZZ?.ZZ 
zzzz t~z. 
CC\/ 
CCB 

02/19/93 b y ~::o.:r 
02 /26/qz, b y KDJ 
'2 fZ1'S 1 

pr~1.;,tocol : :.?, /90 

Date 

02/19 /9~. 
fZJ 2/19/'::J/, 
02/1•-.,,;9-z, 
02 / 1 '-":, /'•":;':;, 
02/1 9/'";,i.3 
0'2/19/9::, 
02/19/9 ~. 
02 / 19/9:':, 
02/19/CJ :!;, 
fZJ 2 /1 9/'::J,";, 
02 / 1 9 / 9.?, 
D2 / 1 •.::i / ,:;i:', 

02/1 9 / 93 
02/19 /C, 2, 
02/ 1 9 /'·).2, 
,;~ '2 l J. (;; / q .2, 
02/19/9 .~, 
02/l CJ/q .:, 
eJ2/19/c; z, 
02/1 9 / 9 ."';. 
(12/1-.:/ _/9 .:;, 
0 :? / 1 9 / (, -:. 
0·2/19;,·r:.. 
02/1 9 /9 ,"':, 
02/19;-::n 
02/19/ CJ-:3, 
02/19/93 

Tirne 

1 .':, : .32. 

1 ~.: 4.?, 

1.5: .~ "l 

16:01 
16:06 
16: 10 
16: 1 :-:', 
16: "20 
1 (:,: ·2 ~::. 
16:29 

16 :59 

17 : fZI ?, 

1 7: 0C~ 
1 7 "' 1 ::: 

1 7 :1/ 

1 7 : ?,:·~ 

1?: <'.c4 

17:t.9 
17: '::, .?, 

086 



TMA/SKINNER & SHERMAN LABORATORIES, INC. 
GRAPHITE FURNACE AA RUN BENCH SHEET Page 1 of 

AA Sequence f ;2.33 I GFAA ID: Fl F2 F3 @F5 F6 Method: i6 D 

I 

Date: ~3 
Operator~~ 

Reviewed By: Standards Prepared: f/!!_!J_ 
3 

Standards Source ~ 
Disk # J_6 
Acq --r 
SAMIN ~ 

1. Calwra~on: 10 ppm 
2. ICVU,J'(..l:CV-2 [] ICV-4(1:1) 
3. CCV: 50 ppb 

Channel A: q ,!J o/ 6"' O O I l Channel B: 
RUN ID: RUN ID: c..... 7 

Element: . ti1 AS [ J PB 
Background: BS . · BS 

Element: [iJ' SE 
Background: 
wavelength (run): wavelength (run): · 197.2 283.3 

Slitwidth (run): 2.0 1.0 
Integ Time (sec): 3.0 3.0 

Slitwidth (run): 
Integ Time (sec): 

BS 
196.0 
2.0 
3.0 

Comments Sample ID 
________ STDl 1 0 ?PB 
________ STD2 . 2 bf 10,5 [] 3,10 

Dilution comments 

~TD3 3 50 PPB 
--------STD4 4 100 PPB 

s C,,:rcv_-....;;..1--___ _ 
6 ICB ------7 CRA ------
8 CCV -----· 9 CCB 

10 p-~13-=-sc--------
11 PBSA 
12 CI cSS 
13 C L-C 5bA 
14 0 / 
15 0 {= 

---------- 16 0 112_ 
---------- i~ i 1/~A 

19 
20 

---------- 21 

--------'-,1;:...,-~(i-"lr'lrt,Q.....- 22 
----~-+..;.;.__.;_ 23 

24 

~ID 
O 'J2A 

25 
~6 c.c\J _____ _,__ ____ 27 Q...C. 6 . 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

J ' . l:f . I • 

[) TL 
BS 
276.8 
1.0 
3.0 

08? 



Jarrell-Ash Video 22 
Run: F4 9305004 Analyst: SGJ Page 1 

POS SAMPLE ID 

1 STDl(O) 

Bun,s (Abs) 
Mean 
CV¼ 

CODE 

xwso 

Concentrations/Absorbances 

CLIENT ID 

so 

DILUTION 

1 • (H);-: 

( -As---------------------> 
(OJA 
0.0000 

[OJA 

DATE TIME 

02/19/93 15:38 

<-Se---------------------> 
[OJA [OJA 
0.0000 

2 STD2(10,5) WSl s 1. 00:-: 02/19/93 15:43 

Bui-i,s (Abs) 
Mean 
CV 1/, 

3 STD3<50) 

Bu,-ns (Abs) 
Mean 
CV¼ 

4 STD4<100) 

Bu1-·,-,s (Abs) 

Mean 
C'v ¼ 

01-de1-: 
Coef[OJ: 
Cc,ef [ 1 J: 
Coeft2J: 
Ccq-1-el. cc,ef.: 

WS2 

WS3 

<-As---------------------> 
0.038 A 0.040 A 

0.0390 
o.oo 

s 1.00:-: 

<-As---------------------) 
0.192 A 0.191 A 

0.1915 
0.00 

s 1 .00;-: 

<-As---------------------> 
0.367 A 

0.3625 
1. 76 

0.358 A 

<-Se--------------------- > 
0.014A 

0.0115 
30.74 

02/19/93 15:47 

0.009A 

<-Se---------------------> 
0. 163A 

02 / 19/'=i3 

0. 1625 
0.00 

15:52 

0 . 162P-t 

<-Se---------------------> 
0.292A 

0.2El20 
5.01 

o. 272?"1 

- Calibration coefficients -
<-As---------------------> <-Se----------------- ----~ 

2 2 
0 

0.004022423 
-3.967604e-006 

1.0000 

0 
0.003628162 

-8. 052639e-(H)6 
0.9994 

5 CICV-2 ICV ICV 1.00;-: 02/1':.i/93 16:01 
---------------------T-----------------------------------------------------------

Bui-ns ( Cc,nc) 
Mean 
CV ¼ 
Sample value 

<-As---------------------> 
51. 879 
52.2945 

1.12 
52.29 

52.710 

ARGOS MODEL SA4 Version 1.29 

<-Se---------------------~ 
54.203 
52.4075 

4.84 
52.41 

50. 61 c 

088 



Jarrell-Ash Video 22 
Run: F4 9305004 Analyst: SGJ Page 2 

Concentrations/Abseorbances 

POS SAMPLE ID CODE CLIENT ID DILUTION DATE TIME 

--z--cAL-BLK _____ ICB-1--ICB ________________ i~oo;---•2/19/93 _____ 16;06 __________ _ 

7 

<-As---------------------> <-Se--------------------- , 
Bun,s ( Cc,nc) 1. 743 -0. 249 0. 276 0. 276 
Mean 
CV¼ 
Sample value 

CRA 

Bui-ns < Cc,nc) 
Mean 
CV ¼ 

Sample value 

CRA 

0.7470 
188.56 

3.70U 

CRA 1.00:< 

<-As---------------------~ 
9.283 8.272 
8.7775 
8. 14 
8.78 

02/19/93 

0.2760 
0.00 
3.30U 

16: 10 

<-Se---------------------> 
2.773 4.173 
3.4730 

28.50 
3.47 

8 50 PPB CCV CCV 1.00x 02/19/93 16:15 
--------------------- ;-------------------------------------------------------------

10 

Bui-·ns (Cone) 
Mean 
CV 1/, 
Sample value 

Bu1-ns (Cone) 
Mean 
CV ~,~ 

Sample value 

PB 

Bui-ns (Cone) 
Mean 
CV ¼ 

Sample value 

PBS 

(-As---------------------> 
49.393 49.393 
49.3930 
0.03 

49. :39 

<-As---------------------> 
0.000 0.497 
0.2485 

141.42 
3.70U 

PBS 1.00:{ 

<-As---------------------> 
0.249 -0.249 

-0.0000 
>9999.99 

3.70U 

11 PB ASPBS PBSA 1 • 00 ){ 

Bun1s < Cc,nc) 
Mean 
CV¼ 
Sample value 
Spike added 
Spike recovery, ¼ 

<-As---------------------> 
20.295 19.777 
20.0360 

1. 83 , 
20. 04 . 
20.00 

100. 18 

(-Se--------------- ------> 
53.118 
52.7580 
0.97 

52. 76 

52.398 

<-Se--------------------- j 
1.660 1. 938 
1. 7 990 

1 {). 93 
3.30U 

02/19/93 16:25 

<-Se---------------------> 
1. 938 
1. 1(170 

106. 16 
3.30U 

02/ 19 /·=t3 16:29 

0.276 

<-Se---------------------> 
10.729 
10.7290 
0. 00 -~ 

10.73 
10.00 

107.29 

10.729 

08.9 

ARGOS MODEL SA4 Version 1.29 



Jarrell-Ash Video 22 
RL1n: F4 9305004 Anal ys.t: SGJ Page 3 

Concentrations/Absorbances 

POS SAMPLE ID 

12 CLCSFS 

Bun,s < Cc,nc) 
Mean 
CV¼ 
Sample value 

CODE 

LCSS 

CLIENT ID 

LCSS 

DILUTION 

5. 00:, 

<-As-----' ---------------~ 
25.764 25.502 
25.6330 
0.72 

128. 16 

13 CLCSFS ASLCSS LCSSA 5.00 ;-: 

Bu·,-ns (Cone) 
Mean 
CV 1/, 
Sample value 
Spike added 
Spike recovery, ¼ 

14 S302132-01 S 

Bun,s <Cone) 
Mec::1n 
CV ¼ 
Sample value 

15 -01 

Bun,s ( Cc,nc) 
Mean 
CV¼ 
Sample value 
Spike added 

AS 

Spike recovery, ¼ 

16 -01 S2 

Bui- n-::; <Cone) 
Mean 
CV ¼ 
Sample value 

<-As---------------------> 
51.325 48.293 
49.8090 

4.30 
249.04 

20.00 
120.88 *** 

B071<05 1 • 00 :{ 

<-As---------------------> 
11.568 9.537 
10.5525 
13.61 
10.55 

B07K05A i . 00 ;-: 

<-As---------------------> 
31 . 031 29. 181 
30.1060 

4.35 1.. 

30.11 
20.00 
97. 77 _, 

B071<05D 1 • 00 :-: 

<-As---------------------~ 
13.097 11.822 
12.4595 
7.24 

12.46 

DATE 

02/ 19 /5'3 

TIME 

16:34 

<-Se--------------------- ) 
34.960 35.287 
35.1235 
0.66 

175.62 

02/19/93 16:39 

<-Se---------------------> 
46.050 
43.4885 
8.33 

217.44 
10.00 
83 . 64 ·!HHI· 

02/19/93 16: 4t+ 

4 0 .927 

<-Sc---------------------> 
-0.275 
-1.6435 

117.76 
3. :::H)U 

02/l'i/9"3 16: 4•~ 

-3.012 

<-Se----------------- - --- > 
5.299 
4.7360 

16.81 
4.74 

10.00 

47.36 *** 
02/19/93 16:53 

4. 17~' 

<-Se---------------------> 
-4.908 
-4.6380 
8.23 
3.30\J 

-4.36E 

ARGOS MODEL SA4 Version 1.29 

·, 

030 



9613ll9Z .. 6678 
' 

Jai-i-el 1-A-=h 1 " ··' 

Run: F4 9305004 Analyst: SGJ F'age 4 

Coneentrations/Absorbances 

F'OS SAMPLE ID CODE 

ASS2 

CLIENT ID DILUTION DATE 

02/19/93 

TIME 

17 -01 B07K05DA 1 • 00:{ 16:58 

18 

19 

Bun,s ( Cc,nc) 
Mean 
CV¼ 
Sample value 
Spike added 
Spike recovery, ¼ 

- ·01 DS 

Burns (Cone) 
Mean 
CV ¼ 
Sample value 

X X 

BLn-ns < Cc,nc) 
Mean 
CV ¼ 
Sample value 

<-As---------------------) 
32.623 / 29.973 
31. 2980 / 
5.99 I/ 

31. 30 
20. (H) 

94. 19 

B07K05S 1. 00:{ 

(-As---------------------> 
46.373 
47.6075 
3.67 

47.61 

zzzzzz 

48.842 

1. 00:-: 

(-As---------------------> 
-0.497 0.995 

0.2490 
423.70 

3.70U 

(-Se--------------------- ) 
3.612 3.892 
3.7520 
5.28 
3.75 

10.00 
37 • 52 .. *----~ 

02/19/93 17:03 

<-Se---------------------> 
1.382 1.660 
1.5210 

12.92 
3.30U 

02/19/93 17:08 

<-Se-------------- - ------) 
-2.740 -1.100 
-1.9200 
60.40 
3.3CU 

- 20 ___ 50- F'F'B ------CCV~-CCV---------------- 1 • OOx ---02./ l '-=/ /93 ----- 1 7: 13 -----------

21 

Bun-,s 
Mean 
CV 1/, 

< Cc,ne) 

Sample value 

CAL BLK 

BL1n,s (Cone) 
Mean 
CV¼ 
Sample value 

(-As---------------------> 
47. 195 
46.7840 -e 

CCB ~ CCB 

46.373 

1 • OOx 

(-As---------------------> 
-0.249 -0.249 
-0.2490 
0.00 
3.70U 

(-Se---------------------> 
47.092 48.141 
47 .. 6165 

1.56 
47.62 

02/19/93 17: 17 

<-Se---------------------> 
1. 382 
0.4155 

328.96 
3.30U 

-0.55 1 

22 -01 S2 B07K05D 5. 00:< 02/19/93 17:29 

<-As--------------------? <-Se---------------------> 
Burns (Cone ) 0.995 1.743 -2. 194 -0.825 
Mean 1 . 369 1 L . -1 . 5095 
C\.> ~·; 38.64 ~~

1
4J_ 64.13 ng 

Sample value 18.50U ;J/Jt-1 /4'"3 lb.SOU ti 1 
---------------------------:::::-MODE~-Ve,· sic, n - I • 29 --------------------. ------



9t5 13-LIQ? (~h 79 , .. i""' i h,., iU'~,1 ,i 

Jarrell-Ash Video 22 
Run: F4 9305004 Analyst: SGJ Page 5 

Concentrations/Absorbances 

F'OS SAMPLE ID 

23 -01 

Bu1-ns ( Cc,nc) 
Mean 
CV¼ 

CODE 

ASS2 

CLIENT ID DILUTION 

B07~<05DA 5.00x 

--·-------·------ ::· 
20.295 

5 

DATE 

02/19/93 

TIME 

17:34 

<-Se---------------------> 
6.148 6.431 
6.2895 
3. 18 

31. 44 Sample value 
Spike added 20. 00 10. OC> 

---~:~~=-=:::::::~_: _____ ~~~~~ L,-4.~t ________________ 62. 89 _ *** ____________ _ 

24 X X _:::::: -~;Ji"~~-~~::.: 02/::~:: _____ ~:~:: __________ , 

25 

Bun-,s ( Cc,nc) 
Mean 
CV¼ 
Sample value 

X 

Bu1-ns (Cone) 
Mean 
CV ¼ 
Sample value 

X 

-0.4 
-0.3 
47.0 
3.7 

---:,-,.-,---:,-:,.-,. 
.:....::...:..a!...:..~ 

7 - -0. 249 
30 

u 

1. 00:-: 

<-As---- - - - ; 
-0.7 5 -1.737 
-i.2 10 
56.5 

3.7< U 

- 26--50-F'PB ______ CCV~ CCV __ _ 
1. 00 ;{ 

Bui-ns 
Mean 
CV 1/. 

( Cc,nc) 

Sample valL1e 

<-As-------------------- / 
47.1 5 
47.8 10 

2.0 
47.8 

48.567 

----------------------,1--------
27 CAL BLK CCB 0 CCB 1 • 00:-: 

Bun,;; < Cc,nc) 
Mean 
CV¼ 
Sample value 

<-As--------------------> 
0 
25 

3.7 >U 

-0.745 

-1.921 -1. 64E 
-1. 7845 
10.82 
3.30U 

02/19/93 17:44 

<-Se---------------------> 
-3.555 
-2 .7380 
42.20 

:3.3C:U 

02/ 19/ 9'.3 

-1 . 921 

<-Se---------------------> 
47.791 
48.6695 

2.55 
48.67 

02/19/93 17:53 

49. 54E 

<-Se---------------------> 
-0.275 
-0.8245 
94.25 

3.30U 

-1. 37~ 

·092 



SAMPL~ PREPARATION REPORT: SO IL, 
Prep batch:· 
Print,,.,, 1:,y '-~ Ri-c' 

Pagel 
Date : VJ~?../25/9 :•; 
Ar:>Drov,"'-d: j~p 

MOTSTURf. 1)t~ T t. 1.:_: M1r,IA rTUi\1 

i. c:fi·, 
CO<lf'> 

Cont 
wt 

Cont+ Cont+ WP.t 
wP.t :=:. mo .L .--;,~y -=:.ri 1P .1 t.Jt, ,;i 

Dr~y * sol j_ el s 1;; 1,ia t: ':'-'- •·· 

wt , g 

S~SV:l2 :t -Y2 -V.l l '·\ 
~<~0.2] ?,:? -{i)J '.:'<:' 

1. ::S!:Wl 
J. • ;:::,4.(2) 

10. /,6 v.J 
H'J.3 b v.'J 

'-l _ 9~',()) 

9.940 
9. 0:l0 
":-1 •. fZJJ. 0 

8 .600 
8.600 

95. /,._ 
95.4. 

Rll.l?Kr.1::',::C, 
f:-:;!iPr'. (ii':, 

Sl?.l/n:1':, D 

I_" . .\ :i E•nt: ' 11 

f:IV'.l / K G'J::',~, 

>:':,0'?\<.W', 
f:',V,) / f'. i!J '·,( I 

c; J Jent lU 

f:",(J.l 7 fS:i,j ':','.-': 
H0 / f< C1", 
i;'."'.) / k ,Ji :',I) 

F-'H 
'::~:',ii.1 2 \. ._', -~.:: -<<11 
:-::/,(!.I ;> 1. .'S :: -01 
~';.\ 12i':) :\ ?,2-0 l 

·-·,riillPJ.Fc Ji) 

:-:, ,"· V' :, J. _-;-, ::? -(1'.l J 
'--',. ·'·0·.,, I. ~-:..> - Ci) 1 
<-,,·, (0·_,·1 _:•.:-.0 - -0..i 

(_:LC '::~ H1_:; 
f'P, 
'3 .. ~0 '.21 ?,? -li.l l 
:';;.3 (i)2 l !-, :> --(1) J 

'-':.·',C.~? l .:', 2 --r1.11 

l...ab 
C ocJ,=, 

l...C~~'.3 

F-'f:3 ~-
DS 

ScHTlPJ ':-: 
l.Jt' ,. g 

:\. G.H1 l._i 

] .. (./J(!J 1,._; 

l. 0 2 '-'-' 
] ., (6,, 1,.J 

:1 . :1 (2) 1.,,1 

Pr·pp cod.=:- (_:;,, 

!.. 81:) 

Cr, ,j,,,, 

L (.' ~.::-·, 

~ - •·) 
•• J .. . 

l.. al:i 
Codr. 

l...Cs:.:; 
PSS 
D'3 
c ~ 
--· 

J . k1VJ I~' 
l. 01/.J 1_,J 

'.I . V.J / l-J 
j. ~'.)1_ !.J 

:l . Vi::• ;.. 

~,amr,J. i=

wt: , ,;:; 

D . ·:,;:0 !..J 

((;. L'. fil t,.J 

,:~ .. :? :~ !,J 

0 .. './ VJ '•J 
,,1. ·:2· 1 1~1 

( I-'" lame- AA) 

f'-. :i na.l 

.C:-r/l(,~ 
:~'(i)I() 

2 Vl0 
,-:' (''.'.10 

.-· ,_n,":1 ! 

·,/t-, J_ . (II J 

f- :i.na J 
v.-) .\ , ml 

H:10 

H10 
10!/.l 
1 e,c:::i 
l fi.1(0 

f-"r,:-p -

(,)'/ / 1 .?, / Q/ , ~~80(i:'I 

0:./ / H:,/9 .'S 0f..v.'.lVJ 
<iJ2/lE:/9~ 0800 
0?/.J :-.:', /9 ?:i 080(.:j 
~'l '.2 / l S / ',L:, 0 <.,_ (i1fil 

:-:: R•f' 
S RF-' 
s i=;-: F-' 
'..'-.'. fff' 
:3 r".·r· 

'.2(.Jfjl :_._, 

'.-!il.lk'J v·, 
·:;:<Zl ,·, . '• 
:./en . ,, 
1 <:., (,~ . ,:, 

Uatr.=c 
f-'-'r-F:·P . 

t~ nr:1 - 1··,.._,,;.:r-·t! ·. 1_ 

.I y .-:::. t: ()], Jut· ) .-_,; ·' 

0~/16/93 0800 ~ RP 
~ 2/1~/9~ 0 800 S RP 
0 ~/ l0/~3 0800 SRP 
0~/16/~-~ 0 8 00 SR P 
II.I' .. ' / I h / '-J -"'· 11.l.:', ffl Vi :,:; k' f ' 

'•VJ. ~:'W• 
·:,(.il . (i)(,() 

l.1 ,::, . ,-1. 

G. ,~_. . 

Date 
Prep. 

Ana- uvff.': ;··a J .1 

l y st l) i .l I J '.: : ,·, ; · , 

02/19/93 0800 SRP 500 .0 
0 L/ 1 9/9~~. 0 ,'::, ft.Jv.:i <:, RF-' <- ~ .:: 
0 2 /1 4/Q~ 0800 SRF 4~ ~ 4 

W ? /l 9 /9?, ((.J f-:Wlv.l <;:,RF' :c,:,:-'., · · 
Cil2./ :\ 9/<:.:i :•:, v'I P.00 '-~f;:p 1.,. 1 ,i:--· 



9613Y92 .. 6681 

SAMPLE PF--'.F.:PARATIOI\I REPORT: SOIL, SEDI ME:.:f\JT, SL.l.JC•l-iE 
Prep batch: 

Page 2 
Date : 0'.::'. /?.b/9,0

, 

Pri.nted by SRF-' 

t·''reo code F 

Client TD 

B0"/t<05S 
B0'/K0~, 
l-307K05D 

Client ID 

f:~0:JK W :'> '.', 
8CiJ7 i<0':'i 

'.', a rm,.i -=: 

CL. CS f S 
f-'rj 

!.. at:i 
Code 

l_(:'.-:;S 

;:·s~. 
S~~0':? 1 -: ,:' - vl1 I)'.:', 

:531..'JL' 1 /,2 -C-'.l 1 . ?, 
::::; 3 Cl.1'2 l ..:, 2 - 1<) l :-'> ';? 

! ....• ~!:-:-, 

CL CS F-':--, LJ.: :-;~:. 
F-' B ·r· t3 ~:~ 

SamP.L I:': 

wt , ,;1 

l.00 
l.00 
l . <i.) l 
1 .00 
1. 01 

w 
l,..I 

w 
l,..I 

w 

Pr··~p code f=> 

Sampl e 
l,Jt: ' g 

L 00 
1 00. 
L 0 : , 

1 • (i.)~ 

l. l 0 

w 
l,..I 

w 
w 
IA.I 

FinaJ 
voJ. , m.L 

2 00 
2 00 
2 00 
2 00 
200 

/.\r:,r::,roved: <:,~p 

f.)c:!t' ':: 

f'rep .. 
AnE,- Ov i=>ra J J 

j _yst 01luti 1 '.tn 

02/18/~~ 0800 S RP 
02/18/g3 0800 S RP 
02/18/93 0800 S RP 
0 ~/J8/93 0800 SRP 
02/1 8 /~ ~ 0800 SRP 

2 00. (,1 

:?tZHtJ . Vl 
2(tj',7 _~. 

209 . ::, 

( l CF-") 

F" i na.L 
vol . rnj 

200 
2 00 
'.? 00 
·.c:(-!10 
: :00 

.'\na- ; h/ P.ra .\ t 
J .✓ ·::, . f · f)j Jut; ,.-·,n 

0 ~ /1 8 /~ -~ 0 ~00 SRP 
(i) :2/ :t ,?./9 .'., 1;!1?.li.l<iJ ':) ~'P 

02/J8/Y ~ 0800 ~ RP 
t'.l:2 / :L::, /'-1/, i,1.'-3,())(-'.) :0·1-:: f · 
(':I'// J .'-'., / ,;, '\ l(l ;'•;V1(i'I '.-'.t';' f'·' 

'.) (')(.i') - (j 

~20(11, (1 

:,' !~1 :\ .. ,, 

J S, (i'I a:, 
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. . 
~-~- _DJ\T~~:s ANAL_rsr ~A. FOR GFAA/ICP 
~ .. ---~~~, .... ~ , .. 1FJt; 
. -'.r 

SOIL f REP LOG 
'-}:,~\! .. ; ~--~: '-'~--; ~,': .. "".~~ u ·~ - . . . ·: .... ;,..· - ,; .. - .... ,' . 

REV! EWED B 'f @/.JJ~~ DI\TE ANALYST .,, FOR MERCURY PREP BATCH ' r_,tl 
/I' ' 

GFAA (HNOJ). ICP lHN03YHCL ' HERCUR'i DIC. SULIIJS ANALYSlS 
INITIAL FINAi. INITIAL FINAL INITIAL /: 'FINAL V l$tl + SHPL + DRY (g) SAt-f'PLE 

CLIENT SAH WORK I WT. (g) VOL mL WT (si;) VOL 111L WI (g). ! VOL mL Wl G WT (g) SHPL wr. DESCRIPTION 

~07JC&r 5'},0J/JJ.-0/ /-60 )O(J . {, 0 L{ Jov · i-) y-- (o, 3C q_qr /J( I,; e,.,IIV ; •--:::- /V ~ 

I .A f)l:J'c. {.o/ I {,Io /. )'-/ /0 , )( CJ qt/ l I 
,Jr s fJli /ti. /, o l /,6 L - - - Ll-- u 

t j,_d,f{ /, () () iro u I I, 7 <../ 5:6 0 s.ro 
rPn u LY . 

-~ 
_ _,,,---- ------__> 

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

. ---~ -----~ 
-----

--------
I 

---
__.,...,--

~ 
~ 

~ ' 

/ 
( 

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

.__ 
·-

_Rlge: 
- . ... 

·Thenro Analytica1ISKINNER AND SHERMAN LhBORi\TORIES 

~--------- ---------- -

-t..N ..... 
¾.,;Sj 
_r-...,;, 
) 

0-·-., 



9 ;" 12ug? -~ ,.0-
~------____:-:_::b~ ... 1 I J h .. bbie,j 

DAT~ -J\,'l\°l ~ 
TMA/SKINNER & SHERMAN LABORATORIES 

MERCURY PREPARATION LOG 

PREPARED BY ~ WORK ORDER 

SKINNER & INITIAL FINAL 
SHERMAN ID CLIENT ID VOL (ML) WT (GM) VOL (ML) COMMENTS 

PB - 100 ... 
LCSHG LCSS xxxx . :'I 0 -. 

-
a, '{l...C) '7 K(')s ').o ·-

(lj: ,c;., D . ~\ 

(\) : f)"."'I 1 I/ ::'> . ~\ ,v 

---------- "' ~ / 
<:: ~ / 

- ··-. - / .. -. 
' 

V 
/ 

/ 
V .. 

/ § 
{ 
k; 

/ t. 

l / 1 / I / 

I I 
I I I 

t j 

\ ~ 
'I "-...... 

' 

' r: 

,.,,, - I 

f✓ ~Jt1 ~3 REVIEWED BY: PAGE: 

( ' ' I 

161 
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~ 
~ ,, 
1 
,,· 

, .. 
,-~ ....... -
~.aRl!la 

s 1<f1. 11 l_ 

CYANIDE MIDI-DISTILLATION LOG 

Case No. C, ....... ,uu~( DATE RECEIVED "L - 11 •<i} 
~ 

SDG No. H<4""-J-;,r.\ tJ,.,.- DATE DISTILLED -z..,,e, ··<l ~ 
Analyst(s) 3<jz 
Approval ~ 

WATER CLIENT ID VOLUME SOIL/SOLID CLIENT ID 
SAMPLE (EPA) USED pH SAMPLE ID (EPA) WET 

------- --
PREP BLANK PBW SO ml PREP BLANK PBS 1.00 

LCSS LCSS 1.00 

~ 1o1-f31.-V I ~c~ t< o~- ,,.., l 
DI-!> ±: l,0£_ 
ot-S l.c+ 

NOTE: FINAL DISTILLATE VOLUME IS SO ml 

DISTILLED STANDARD IS 10 UG OR 200 UG/L 

WT 

g 
g 

0 (-
ICV-6: EMSL-LV: VOLUME USED 'J ml: -- TRUE VALUE= UG/L 

S2 = DUPLICATE SAMPLE DS = MATRIX SPIKE L~- UG CN 

INTERFERENCE CHECKS 

* SAMPLE EXHIBITS CHLORINE ODOR 
DOES POTASSIUM IODIDE-STARCH PAPER TEST BLUE? r,J ... 
IF YES, ADD ASCORBIC ACID CRYSTALI.S AND DISTILL. 

** DISTILLATE IS CLOUDY 
IS LEAD ACETATE PAPER DISCOLORED (INDICATES SULFIDE)? _N, __ 
IF YES, TREAT WITH CADMIUM CARBONATE AND ANALYZE. 

COMMENTS: 
TMA/Skinner & Sherman Labs 

; \ 167 
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SKINNER AND SHERMAN LABORATORIES, INC 
SUBSIDIARY OF THERMO ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: $"t{:\UO'AQ.\) e:, 

DATE PREPARED: ~ / J -:;i.(c; '3 
PREPARED BY: <:YS~ -
F I NAL VOLUME: H:X:O ~ 

CD 

MATRIX.: 1 %HN03 
~%HC1 

Other 

MLS ADDED: JD HN03 
ScHCl 

--Other 

ELEMENT SOURCE LOT# STOCK CONC · VOLUME FINAL CONC 
-------------- ====== -------------------- ====== --------------------

SOURCES: S=Spex F=Fisher B=Baker R=Ricca O=Other (identify) 168 



( 
f 

SKINNER AND SHERMAN LABORATORIES, INC 
SUBSIDIARY OF THERMO ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: STA~DARb 1. 

DATE PREPARED: ;!/;/f~ 
( PREPARED BY: .-;f 

FINAL VOLUME: ICX)O_j 

MATRIX.: I %HN03 
_s:._%HC1 

Other 

ELEMENT SOURCE LOTI 
======= ====== ==== 

Sb tniSb-3 
As hPllS-3 
Bo.. 
Be Hf& - I 
c.d Hft}i -L 
Cr HPCr-t 
Co 

Cu. Hrll.-1 
Pb ~PPb -\ 

\--\f~ -\ 
T~ M~1\-\ 

V \W~ -\ . 

T; Rrr; -1 

MLS ADDED: lO HN03 
.sQ_HCl 

Other 

STOCK CONC VOLUME FINAL CONC 
========== 

1000 pPrn 
loc::D ppm 
IDOO ppm 1000: 
\CQ() 

rooo ppm 

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

5 rrro 

\~ 

s ,J 

~-~: SOURCES: S=Spex F=Fisher B=Baker R=Ricca O=Other (identify) 

(, 
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SKINNER AND SHERMAN LABORATORIES, INC 
SUBSIDIARY OF THERMO ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: ~iT~\0D~t~ :1 

DATE PREPARED: ·)-f l 9 / 1; 
PREPARED BY: p · 
FINAL VOLUME: ICOO,._Q_ 

MATRIX.: :) %HN03 
-%HC1 

MLS ADDED: ac>HN03 
-HCl 

--Other --Other 

ELEMENT SOURCE LOTt STOCK CONC VOLUME FINAL CONC 
======= ------------ ---- -------------------- ------------ --------------------

SOURCES: S=Spex F=Fisher B=Baker R=Ricca O=Other (identify) 

170 
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SKINNER AND SHERMAN LABORATORIES, INC 
SUBSIDIARY OF THERMO ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: C.TC\.F-f 

DATE PREPARED: :2. / 11 ls-3 
PREPARED BY: c:s RP 
F 1 NAL voLUME = sco 11 I 
MATRIX: MLS ADDED: IO HN03 

-HCl 
.:}_%HN03 

%BC1 
--Other -Other 

ELEMENT SOURCE LOTI STOCK CONC VOLUME FINAL CONC 
======= ====== -------------------- ------------ --------------------

CICV!--01 5'".0,.,,/5 

SOURCES: S=Spex F=Fisher B=Baker R=Ricca O=Other (identify) 

DOCUMENTt 
...,..( .,.....BO..,....O __ K__,,#,,_----P--A....,,.G=E-::-#) 

172 
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SKINNER AND SHERMAN LABORATORIES, INC 
SUBSIDIARY OF THERMO ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: Cot1MUCii,J. :f:,vf-«ftn-,u, (t,e.c/cs 

DATE PREPARED: :2. / 1 ,I 'l. 3 
PREPARED BY: 5' f::. fl 

FINAL VOLUME: ,)COl""l 

MATRIX: d-- %BNO3 
-,ac1 

MLS ADDED: tD HNO3 
-HCl 

-Other 

ELEMENT SOURCE LOTI 

-Other 

STOCK CONC VOLUME FINAL CONC 
-------------- ------------ ==== ========== ------------ ========== 

so,.,/ 
J:7-/T-B/ 

SOURCES: S=Spex F=Fisher B=Baker R=Ricca O=Other (identify) 

DOCUMENT# --e------...,,.. (BOOK# - PAGEi) 

173 
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( 
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t '· "' •. 

SKINNER AND SHERMAN LABORATORIES, INC 
SUBSIDIARY OF THERMO ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

IJ L · · SolunorJ Pi 
STANDARD IDENTITY: J X CoNTR.ACT 1<,.f=GU1R1.::n Pcmcr,DN ,m,r 

DATE PREPARED: d"-~ ~ ? 
PREPARED BY: ~ / 

FINAL VOLUME: /DDl> ml 
MATRIX: _L%HN03 MLS ADDED: JO HN03 

...£_%HCl .:5Q_HC1 
Other Other 

ELEMENT SOURCE LOTI . STOCK CONC VOLUME FINAL CONC 
======= ------ ---- ---------- ------ ---------------- ---- ---------- ------ ----------

Sb i'T\y_Sb-3 io~o Pf._m lt4. Qt.J._ IJ.o/!lk 

~! ~:t=t JooQ ftrVI W) 30T: 
looo f frV1 W. P. h I 

c,d eet~d-1 1 ooo ePrr1 112,d L~ ~h. 
Cr HfCA-1 3o_µj 

J 

, QQO e Prt1. ~op& 
u ~ tlo-1 1auo ee/Vl [/JO al. t.aa~ 
G tl P~ -I l~OQ I fvYl 5..Q. u.l. 5Z1 ~11.b. 
Ph Hf Pb-1 ID{)!) ffm 30.~ . 

J 

3.o eeh • 

VYlrt ro~rno-7) l~t>O ffm J.Qd 3Da;oh 
N,· mv,J;-3 Pfrn ~(),d 7 

I DbQ !.~ J)e I::, r; 

Se Hf 5t- I 1000 ier'YI le~vJ ln~,1/b 
V 'NI V - I l ouo ffm l0(2d LIU.tfb 

HI T.l-i f&n sood ~h Ti. l ffi) .'i1J0.t.e 

~ ~jt~I :: ff: ::5 ~! , .. He1 i - 1/Fd- 1011 fPm lbU.d LJ/)#b . 
Sr ~,~_ j 10~ Pfrn ~(>()_~ 'i_bt f!e_b 

'-loPvJ ' mo [l'.!Vmo - ':z I~ ffrn l./Met.b 
174 31'1 M~~-1 ,mi ffm 4oo4 1/P'J /Jib 

J_ ,· r{\ V l ·, -7 ; rov PPm ") od_µ./ 2.tJO 111b 

SOURCES: S=Spex F=Fishe L B=Bake r- R=Ricca O=Othe r- (identify) 

DOCUMENT# 
(BOOK# PAGE#) 

- --.. ·-
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( 

. .... . . . ···· · •·· ·•· ·. · · -· .. 

SKINNER AND SHERMAN LABORATORIES, INC 
SUBSIDIARY OF THERMO ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY:';})( CcN~Ac.T R-E.0.U/12.fai:l fJE7EC7iorJ lurvr5'ot.vTl(;:;rJ P, 
DATE PREPARED: d-( °t. ( ~ 7 ' 
PREPARED BY: ~ 

FINAL VOLUME: /000 ,,J 

MATRIX: I %BN03 
...s_%HC1 

Other 

ELEMENT SOURCE LOTI 
======= ====== ==== 

MLS ADDED: ~ HN03 
50 HCl 

Other 

· STOCK CONC VOLUME FINAL CONC 
---------- ------ -------------------- ------ ----------

__.__.Ph.___ ________ ~llfP~b~ffi~m-_3 ____ 0~d---___ .3_o_,f~tb_ 
Wfo t tnl> PPm ,'l;t) u/ JD Pph 

\ SOURCES: S=S9ex F=Fisher B=Baker R=Ricca O=Other (identify) 

DOCUMENTlt 
--,----,,-------,,-
(BOOK# - PAGE#) 

175 
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SKINNER AND SHERMAN LABORATORIES, INC 
SUBSIDIARY OF THERMO ANALYTICAL, INC. 

STANDARD PREPARATION LOG 
++++++++++++++++++++++++ 

STANDARD IDENTITY: C.on·ho..tlnJ Cc.libt-c..\;°"' Ve.rttc.c..tioV\ ~\u..hO'\ (~q_\fu"f~) 

DATE PREPARED: .,).- / I -:/ I<;> 
PREPARED BY: ~ 

FINAL VOLUME: .500J 

MATRIX.: 

ELEMENT 
======= 

I %HNO3 
T%HC1 
--Other 

SOURCE LOT# 
------------ ----

MLS ADDED: 

STOCK CONC 
========== 

HN03 
-HCl 

Other 

VOLUME FINAL CONC 
====== --------------------

SOURCES: S=Spex F=Fisher B=Baker R=Ricca O=Other (identify) 176 
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,TMA/SKINNER & SHERMAN LABORATORIES, INC. 
STANDARDS TRACKING LOG BOOK -- SECTION 2 

STANDARD PREPARATION LOG 

( ( <;TANDARD IDENTITY 

DATE PREPARED: 
~ ()Jo, k,, ~cJ;::,cL 

( 

FINAL VOLUME: l O O tMfl 
MATRIX: ~ %HN03 

-%HCL 
Other 

ELEMENT SOURCE/LOTf 

MLS ADDED: ~ HN03 
- HCl 

Other 

STOCK CONC VOLUME ADDED 

10 

-~ 

SOURCE: QC=USEPA ICV=USEPA MV=METALS VENTURES S=SPEX 

OODl'.1.0 

FINAL CONC 

----

0 

-
/CJ{) 

oo b 

OTHER=IDENTIFY 
ver 1.1 0 4/ 17/91 



TMA/SKINNER & SHERMAN LABORATORIES, INC. 
STANDARDS TRACKING LOG BOOK 

STANDARDIZATIONS AND PREPARATION OF CYANIDE SOLUTIONS 

Standization with 0.0192 N AgNOJ {l.0 mL = 1.0 mg CN) 
t<.C-N ~ ,,, ,~,/b < 

soURCE:,..411',~t:!LP.b/ DATE RECEIVEp:S--1-l) l DATE OPENED:J-/- )(') LOT#: (' . ..,1b 

calculation f,"JO 

/0 

Volume of stock 
solution Titrated 
10 tnl ~ ;ooo 1>rt-1 rnx..K.. 

= o.f?}-oO -1.!!_ = /;...1~r 
. (l. 

Volume of stock solution required for lb 

Volume AgNOJ 
Required 

~. i..D I[. l.O 

;o . oot 

mg CN is i).., ii.> mL. 

calibration Standards: Add 10 mL of 1.25 N NAOH solution to each of 
the required number of 50 mL volumetric flasks. Add quantities of 
the 5 ug/mL CN standard solution as listed below and dilute to volume. 

standard Solution 
in mLs 
0 
0.1 
0.2 
0.4 
1.0 
2.0 
4.0 

Micrograms CN 
0. 0 (blank) 
2.5 
5.0 

10.0 
25.0 
50.0 

100.0 

~CN 
0 

10 
20 
40 

100 
200 
400 

Preparation of Dilute Standards 
Concentration Preparation 

Information Standard ID Date ~ ~ CN 

:r:, I) T J 71:, 

(IJc>it. (, r->" Srb 
c.A/ £r6,; 
GAi frAJ 

c.111 Jil>J 
c~fl( STb: 

C. P,/ S,6 . ' 

't 
c.p. .fn')J 

CA/ .rn,s 
Cll( ..fT£.J 

DOCUMENT# 

.l.-)..-93 

.)_ - /C -'JJ 

Ve 
;,.. -11 J/J 
rl.-/l, -93 
J.-1'> -'iJ 

:,a 
.::r6 
:::r6 
-70 

.::rr, 

.::rt:, 
V, 

-76 
-II) 

:Ti 

-------
Book# - Page# /8 

,CO/l-

/-6/l.. 
.,CO'\. 

Po/L 
l~'l.. 
fo/l.. 

fort. 

"" ro 
rOfL. 

folt... 

Sorl'h 
~'1 l.O ,r.D '1 11J )..._OD i, 

.J",JO//~ ~ , f.:/0/li.O 

.f ..JO//.J'): f JOI/I'/ , J" JO/lf'6 

.J-""";)...oo;, J 7oioJ..J J:tb)..O~') S:J '°'ff~-~ ~ J r;11W s.:10-;.c·,:,....r 

SJa:._04') S_?o;,_oJJ.... fJ01f!"'i-

s.:u>-.,__o;_r .f"Jo;....o~ j'Jr:.~o•);- SJO;;..o ;,; S ... 70}.._D~;-._ 

s.:u,;..otl') SJOJ..o~o .f3oJ...o::;S- sr-"LoS-C.: s :fC>j. .. ::,:;7 
Sj'l)'KJ S?o';;..c)C,J ..rj'o 'J-o'p ~3o~ cf)>-. 

ver 2.1 01/13/92 

178 
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_,,..6 u-r,1 P u d 

TMA/Skinner &-Sherman Labs SAMPLE LOG-IN 
WQRKORDER 'S 2 o 2 13 =>: . CLIENT \-:\Aefax:J b:>cY::: No. SAMPLES : 
PROTCL C, \.. C TURNARND 3 3 \X1d,.( s, _.._,, ,-::---
COOLER TEMP: $' oC, or NA (Soil) (Water) !Specify Other) 
CUSTODIAN c. Pa ,a-R.e SDG/BATCH --~-1'0........_I e,..__ ____ _ 
CUSTODY SEAL:PRESENT/l@§ENT/INTACT/NOT CLIENT CASE t-.)~o 20s-"' 
SHIPER , f ~ PO/CONTRACTf -.1.-
TAGS: -· PRESENT/ABSENTA SEE COC - CONTACT _ ___ :--::u=-.~-c;.--A....;...,;;;;;c._\-\_t_~----

CHAIH OP CUSTODY: ~------ /ABSENT/NA,# ~\e COMMENTS:_....;~_IMA-;..;._ ___ _ 

SAMPLE CONTADIERS-~/BROKEN COMMENTS _____________ _ 

CLIENT COMMENT? YES/NEY 
SAMPLE LABELS AGREE WITH-----CHA---I ___ N_O __ P...._C_U_S_TO_D_Y_INF-~-.,-1..,.@.~V--N_O_( __ C __ O __ MME"""="""'N ... T--) ___ _ 

CLIENT PAPERWORK AGREES Wl:TH SAMPLES, COC? ~ /NO (COMMENT) 

SHIPMENT DATES :;;. I l - c; ... 
LIST ANY DATE WITH PAPERWORK/SHIPMENT PROBLEMS & SPECIFY THE PROBLEM: 

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

l 601 .1:..05: 5° • 1 2 _____ _ 
3 _____ _ 

4 _____ _ 

~======-:.::.:.:.:.~-=======~=-=-=-=..:-=:-=-=-=-=-=-~=~====~~=== ------
8 _______ _ 

9 _____ _ 
10 _____ _ 
11 _____ _ 
12 _____ _ 
13 _____ _ 
14 _____ _ 
15 _____ _ 
16 _____ _ 

17 ______ ~-""--- ---- --- --------- ------18 ______ ....,.."" 
19 __ ___,,...:;..--
20 _____ _ 
21_,.__ ___ _ 

22+------
23 
24 
25 ------26z::~~==:-:~=:-===-====-=====~==-~==:;;::: (,,,.-}~ples are from site known to have Rad-Contamination:YES ✓-~~ ::::---:-,,, , 

\ Samples have detectable amounts of Radioactive Material:~~ 

SUBCONTRACT: YES;§, TO: __________ _ 

REVIEWED __________ _ 

DATE: ~/(,1 

Giv'll/Y ~\, li l n 
* EPA/CL~ required Rev 1. 6 PAGE: 10 °:>f 
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r \ ·'\ 

P~ 1 t~ TM/Nortal CIIIN lf Cl6TODY lED I KH)2-059 
c RCYD: 02/10/93 LU:: 03/12/93 02/10/93 15: 50: 49 KEEP: 06/10/93 Dli: S 

< ~ SMJLE ILmIFICATIOO Slll{ED TESTS for FRACTIOO wit~ wort in DEPT: SU an~ CAlEG(IY 

~ I 

l 

ois:.w· so1ii.04· · · · · · · · · · · · · · · · · · · · si,s. · · · · · · · · · · · · · ·: · '8>0i · · m · · · iff>io· · · iii>ii · · · iii>1SA· · · · · · · · · · · · · · · · 
oa:.s· BOJKOS ... . ... ............. S&S ......... . . ... ·: . '8>0i ... iiioo2· . . iiioo4 .. . iii>os· .. .;.biA .. ... . ... .. .. .. . 

02F:.s·so7ii.os· ·i1s· ·· ·· · · ·· ·· ···· ·S&S·· ·········· ··:·Y-IOOi· ··WH002···iim4·· ·~s··· .;.i1iA· ······ ·· ·· ··· · · 
020:.s·so1ii.os· · i>ij,· ······ · · ··· ··· S&S···· · · ·· ····· ·:·Ymi··· ~2···~ · · ·YiOOs· · ·.;.i11A· ···· ·········· · 
.... .. ... · · · ··· .. ... .. .. ········· · ··· · ··· · ······· ··· ······ .... .. ... . ... .. .. .. ..... .. .... .. .. ... ..... · ···· 
02H-S LC S SliS : HlOl liH>02 ~ IHI05 lfU71A 
03iJ:.w·soni.o· · · ·· ··· ··· ········· si.s··· ···· ·· · ···· :·Ym1· ·· WHOOe· · ·iff>io· · ·iff>ii· · ·Yi>1SA· ·· ···· · ···· · ··· 
.... . ... ... .. .... . .. . ... ..... ..... .. .... . . ····- · ·· ............ .. .... .... . ..... ····· · ·· · ····· ... .. ..... .. . 
~-W B071\.0 NS SliS : 111)()7 IHXl8 IH>lO IH>l 1 IH>75A 
.. .... . . .... ... ........ .. .. .. ... .. .. ... ... .. .... . . .. .... .. . . . . .. ..... ... .. ...... ... .. .. . .. .. . ..... .... .. .. 
03G-W B0711..0 IXJ> 5&:S : 111)()7 ..m8 IH>lO IH>ll IH>75A 
. . .... .. . ... .. . .. .. . ... . ' ... ... ... ··· ······ ........ . .. ...... ........ .. ............... . .. .. .. ... .. ... .. .. . 
O:IHI L C S SfiS l .a«>07 ..m8 11-1010 IH>75A 

RB.Em BY DATE TRNfflRRED TO DATE RECEIVtD BY DATE 
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E-93-22/2978-62 
WF.sTINGHOUSE HANFORD COMPANY 

241-T-106 DATA VALIDATION 
DISTRIBUTION FORM 

S'D(;: \S(µt )<04 

41 
()tt/5Lf l0 
a(; '-( ::l 

Document Title f1 v1al ~ A K'e..t.-Drd ~Se.~~ "13-0Z-aas- - 7 ts-cf 
Fr-°'-C.-h~ : RM 

Document Number: Date: 4:) l S: / q 4 

DISTRIBUTION 

.\-f . Baker (HCRL) j D. Mantooth <ERL) D. Wtley (ERL) 

P. Bartley (ERL) I T. McDonald (HCRL) N. Wold <ERL) 

Y. C:-tun (HCSEA) I R. Potter (HCRL) ERL ?:ujcct Filc/J. Pawlowsici 

3 . Downs (HCSEA) I K. Rolla rHCSEA) Project F:lc:iD . Simpson (HCRL) 

M. Gerooth (HCRL) I I C. Sater <ERL) I I Duplicate ?reject Ftl.c/T. Trevino (HCSEAl 

J . Grover (ERL) I I M. Schwarz (ERL) Westinghouse EDMC 

L. Hammerle (HCSEA) I I A. Shen (HCSEA) I I 
K. Pool (WHC) I 

I 
Project Files (1 =Administrative; 2 =Correspondence; 3 =Source Data; 4=Technical Data) 

1.1 Ftle Index I 1.6.6.3 P!:ins Doc. Loe 3.4 Ori~.nal Chemical Data 

l.'.! Distribution Lim I I 1.6.6.4 Dc:Iivenbles Doc. Loi? 3.5 Oril?inal Radiochemical Data 

t.3 Proic:ct Procedures 1. 7 Bud2et I 
1.4 Proiect .\-fodifications I 1. 1 . 1 Downioads J..: Task Plan 

t.5 Staif I I 1.7 .~ .\-f-113s I 

I 
I 
I 
I 
I 
i')< 
I 
I 
I 
I 

! 
I 
I 
I 

I 
I 

'. .5 . 1 Staff Resumes I I l. 7 .3 A-:08s I I -1 .: Data P!<:1? . C.:imoleteness V ,=ri f. C~eck!ist i 

t.5 .'.! Staif Tr:iininl? I I 1.7.4 Budl?et Status I -1 .: Dau Valididation C:ilcs ./Annotated DP t>< 
1.5 .J Auth. Fonner Site: E:nolovec: I 1.7.5 [nvoices I I 4 . .:. ~fun. QA Records 

i 
! 

1. 6 QA I 1.3 Reauisitions I I 
, .6 . 1 QA Manual I I 1.9 \.feetinl? \.finutes I 4.5 Data Valid. & Qua!. Summar, Roes . I 
l. 6.: QA lmolementation I I t.1 0 Record o f T ,=!econ I 4.: .1 Internal Dr:ifts/Commenu/Rcsol. I 

I I I 
1 I 1.6.3 .1 QA Audits-Delivenbles 1.11 P!'Ol?T'CSS Reuorts 4.5.: WHC Review Draft Comments/Resol. 

l. 6.3 .'.! QA Audits-Files 1.1'.! Subcontr:ictor (HC) 4.5.3 Fma.l Reoort I 
1.6.4.1 Audit Resos. - Deliver:ibles I 4.6 Weclclv Status Reooru I 
1.6.4.: Audit Resos . - F:les 2. 1 Incominl? Corrcsoondencc: 4.7 Weclclv Mana2ement Reooru I 
1.6.5 QA Trainini? 2.2 Outeoine Corresoondencc I 
l.6.6. l QA Manual Document Loe 2.3 Internal Corresoondencc 

1.6.6 .2 Procedure Document Loe 

3.1 Task Order 

3.2 Samolc Lists 

3.3 Data Validation Procedures 



THIS APPENDIX CONSISTS OF FIVE ATTACHMENTS 

Attachment 1 - Glossary of Data Qualifiers 

This attachment provides a glossary explaining all data qualifiers applied as a 
results of the validation. 

Attachment 2 - As Received Laboratory Sample Concentration Reports 

This attachment provides a copy of the as-received sample concentration reports. This 
may be tabular summary to that provided in Attachment 4, or may be a copy of the 
laboratory reports. 

Attachment 3 - Summary of Data Qualifications 

This attachment provides a complete summary of all qualifications applied as a result of 
the validation. 

Attachment 4 - As Qualified Data Summary 

This attachment provides a copy of the as-received sample concentration reports, with 
data qualifiers assigned. 

Attachment 5 - Data Review Supporting Documentation 

This attachment provides copies of the data validation checklists, data summary forms, 
telephone contact memoranda and other documentation completed as a result of the data 
validation. 
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ATTACHMENT 1 

Glossary of Data Qualifiers 

J 



ATTACHMENT 1 

Glossary of Data Qualifiers 

U - Indicates the compound or 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. 

UJ - Indicates the compound or analyte was analyzed for and not detected. Due to quality 
control deficiencies identified during data validation the value reported nay not 
accurately reflect the sample quantitation limit. 

J - Indicate the compound or analyte was analyzed for and detected. The associated 
values is estimated but the data are useable for decision making processes. 

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



ATTACHMENT 2 

As Received Laboratory Sample Concentration Repons 
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SDG 7159 
Contact Dinkar Kharkar 

Lab sample id N302065-0}--
Dept sample id 7159-001 

Received 02{10{93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/L) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 15 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7159 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07K04 
WATER 
02{08{93 
EFL-1053 

RESULT 
pCi/L 

2a ERR 
(COUNT) 

MDA 
pCi/L 

RDL 
pCi/L 

QUALI-
FIERS TEST 

1.1 
1.2 
0.038 
0.030 
0.013 

0.006 
0.006 
0.013 
0.20 
1.2 

30 
0.036 

3 
4 
0.2 
0.2 
0.2 

0.05 
0.05 
0.05 
2 

5 

50 
1 

30 

30 

20 

40 
40 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

<U 
., u 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

BOA 
BOB 
u 
u 
u 
U T 
PU 
PU 
AM 
y 

TC 
C 

NP 

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

WHC-HEIS 
Ver 1.0 
DVD-OS 
2.23 
04{22{93 

I 



9613~92 .. 670., 
TMA NORCAL 
REPORTING GROUP 7159 Ill "I B DATA SHEET, cont I 

SDG 7159 
Contact Dinkar Kharkar 

Lab sample id N302065-01 
Dept sample id 7159-001 

Received 02[10[93 

PARAMETER CAS NO 

Thorium 232 7440-29-1 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 16 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07K04 
Matrix WATER 

Collected 02[08[93 
Chain of custody id EFL-1053 

RESULT 
pCi/L 

2a ERR 

(COUNT) 

MDA 
pCi/L 

40 ,•:. 

RDL 
pCi/L 

QUALI-
FIERS TEST 

. u GAM 

Lab id =T=MAN=--
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~-=2=3 __ _ 

Report date 04[22[93 



96 I 3~92 .. 670~\ 

SDG 7159 
Contact Dinkar Kharkar 

Lab sample id N302065-02 
Dept sample id 7159-002 

Received 02 [10 [93 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Total Uranium (ug/L) 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
Technetium 99 14133-76-7 
Carbon 14 14762-75-5 
Neptunium 237 13994-20-2 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 17 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7159 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07MLO 
WATER 
02[08[93 
EFL-1053 

RESULT 
pCi/L 

2a ERR 
(COUNT) 

MDA 

pCi/L 
RDL 

pci/L 
QUALI-
FIERS TEST 

·o.1s)\. 
·b ~34 :y 

·•• a~oaG 
·o~•oa2 . 
O.OlT 

·.···.&> : 
· \!t§;'ga§< 

o}ois> 
... ..,.:.... o ~ os·t · 

:u~!;s•r 
\/0.·10•:Y· 

1.2 
1.1 
0.070 
0.042 
0.035 

0.005 
0.005 
0.020 
0.21 
1.8 

29 
0.070 

3 
4 
0.2 
0.2 
0.2 

0.05 
a.as 
o.os 
2 
5 

50 
1 

30 

30 

20 

40 
40 

u 
u 
u 
u 
u 
•U 

u 
u 
u 
u 
u 
u 
BJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

•. :ti ' :u, 

BOA 
SOB 
u 
u 
u 
U T 

PU 
PU 
AM 
y 

TC 
C 

NP 

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

Lab id =T=MA=N"""---
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2=3 __ _ 

Report date 04[22[93 



SDG 
Contact 

Lab sample id 
Dept sample id 

Received 

Qi I 34q? ·"'105 .JU "' J (.. .. ~ / '-' 

TMA NORCAL 
REPORTING GROUP 7159 

DATA SHEET, cont 

7159 Client 
Dinkar Kharkar Contract 

N302065-02 Client sample id 
7159-002 Matrix 
02/10/93 Collected 

Chain of custody id 

·;'. I 

Westinghouse Hanford 
MBH-SVV-069262 

B07MLO 
WATER 
02/08/93 
EFL-1053 

PARAMETER CAS NO 
RESULT 
pCi/L 

2a ERR 
(COUNT) 

MDA 
pCi/L 

RDL 
pCi/L 

QUALI-
FIERS TEST 

Thorium 232 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 18 

7440-29-1 u GAM 

Lab id =T=MA=-=-N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2_.~2_3 __ _ 

Report date 04/22/93 
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ATTACHMENT 3 

Summary of Data Qualifications 



TMA NORCAL N3-02-065-7159 

Gross Alpha (CRDL = 3 pCi/L) 

Customer Calculated Raw Data Reported 

I.D.# Results Results Results 
807K04 1.201 0.751 0.750 

B07ML0 0.159 0.154 0.150 

Gross Beta (CRDL = 4 pCi/L) 

Customer Calculated Raw Data Reported 

I.D.# Results Results Results 

807K04 -0.332 -0.331 -0.330 

B07ML0 0.343 0.344 0.340 

Uranium 233/234 (CRDL = 0.2 pCi/L) 

Customer Calculated Raw Data Reported 

I.D. # Results Results Results 

807K04 0.041 0.038 0.038 

807ML0 0.086 0.086 0.086 

Printed on 11/01/93 

241-T-106 Samples 

a 
UJ 

u 

a 
UJ 

u 

a 
UJ 
u 

Uranium 235 CRDL = 0.2 JCi/L) 
Customer Calculated Raw Data 

I.D.# Results Results 
B07K04 0.006 0.008 
807MLO 0.038 0.042 

Uranium 238 CRDL = 0.2 pCi/L) 

Customer Calculated Raw Data 

I.D. # Results Results 

B07K04 -0.010 -0.013 

B07MLO 0.014 0.017 

Total Uranium 

Customer Calculated Raw Data 

I.D. # Results Results 

B07K04 0.059 0.080 

B07ML0 0.080 0.080 

Raw Data Results units are pCi/sample. 

Reported Results units are pCi/G. 

Reported 

Results a 
0.008 UJ 

0.042 u 

Reported 

Results a 
-0.013 UJ 

0.017 u 

Reported 

Results a 
* UJ 
* u 

* - Sample reported as "U" on results reported printout 

Page 1 of 3 



TMA NORCAL N3-02-065-7159 

Plutonium 238 (CRDL = 0.05 pCi/L) 

Customer Calculated Raw Data Reported 

1.0.# Results Results Results 

B07K04 -0.002 -0.003 -0.003 

B07ML0 0.002 0.002 0.002 

Plutonium 239 (CRDL = 0.05 pCi/L) 

Customer Calculated Raw Data Reported 
1.0. # Results Results Results 

B07K04 -0.002 -0.003 -0.003 

B07ML0 0.001 0.000 0.000 

Americium 241 (CRDL = 0.05 pCi/L) 

Customer Calculated Raw Data Reported 

1.0. # Results Results Results 

B07K04 0.004 0.004 0.004 

B07ML0 0.014 0.015 0.015 

Printed on 11/01/93 

241-T-106 Samples 

a 
UJ 

u 

a 
UJ 

u 

a 
UJ 

u 

Strontium 

Custom 

1.0. # 
B07K04 

B07ML0 

90 
er 

CRDL = 2 pCi/L) 

Calculated Raw Data 
Results Results 

0.099 0.100 
0.051 0.051 

um 99 (CRDL = 5 pCi/L) Techneti 

Custom 

1.0.# 
B07K04 

B07ML0 

er Calculated Raw Data 

Results Results 

2.014 2.015 
2.481 2.457 

4 (CRDL = 50 pCi/L) Carbon 1 

Custom 

1.0.# 
B07K04 

B07ML0 

er Calculated Raw Data 

Results Results 

-45.203 -45.140 
-46 .378 -46.422 

a Results units are pCi/sample. 

Results units are pCi/G. 

Reported 

Results 
0.100 

0.051 

Reported 

Results 

2.000 
2.500 

Reported 

Results 

-45.000 
-46.000 

Raw Oat 

Reported 

* - Samp le reported as "U" on results reported printout 

a 
UJ 
u 

"'-.Cl 
CS-· .. -0-J ,-

a "--;O 
r~.:i 

J 
~ 

O'-, 

u 
~,_J 
c:,) 
!:CJ 

a 
UJ 
u 

Page 2 of 3 



TMA NORCAL N3-02-065-7159 

Neptunium 237 (CRDL = 1 pCi/L) 

Customer Calculated Raw Data 
1.0. # Results Results 

B07K04 -0.008 -0.009 

B07ML0 0.103 0.105 

Cobalt 60 (CRDL = 30 pCi/L) 
Customer Calculated Raw Data 

1.0.# Results Results 
B07K04 13.133 <10.0 

B07ML0 47.168 <10.0 

Printed on 11/01/93 

241-T-106 Samples 

Reported 

Results a 
-0.009 UJ 
0.100 

Reported 

Results a 
* UJ 

* u 

Cesium 137 (CRDL = 20 pCi/L) 

Customer Calculated Raw Data 
1.0.# Results Results 

B07K04 9.438 <10.0 

B07ML0 4.556 <9.0 

Thorium 228 

Customer Calculated Raw Data 

1.0.# Results Results 

B07K04 11 .617 <30.0 

B07ML0 8.298 <8.0 

Raw Data Results units are pCi/sample. 

Reported Results units are pCi/G. 

Reported 

Results a 
* UJ 

* u 

Reported 

Results a 
* UJ 

* u 

Page 3 of 3 
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ATTACHMENT 4 

As Qualified Data Summary 



9613492 .. 6711 

SDG 7159 
Contact Dinkar Kharkar 

Lab sample id N302065-0l 
Dept sample id 7159-001 

Received 02L10L93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/L) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76-7 
14762-75-5 
13994-20-2 

Potassium 40 13966-00-2 
Iron 59 14596-12-4 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 13982-39-3 
Ruthenium 106 13967-48-1 
Cesium 134 13967-70-9 
Cesium 137 10045-97-3 
Cerium 144 
Europium 152 
Europi um 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 15 

14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7159 

DATA SHEET 

Client 

I ' ·•:-.•-:·:· 
.-:·:·•,·' 

Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07K04 
Matrix WATER 

Collected 02L08L93 
Chain of custody id EFL-1053 

RESULT 
pCi/L 

2o ERR 
(COUNT) 

1.1 
1.2 
0.038 
0.030 
0.013 

0.006 
0.006 
0.013 
0.20 
1.2 

30 
0.036 

MDA 
pCi/L 

1 

•·.•.•· 2 
• 0.06 

. 0.06 
/\0.06 

... 

.08 / 
~02 < 
.02 < 

\ o.8 
·/ .2 

so 

.. 

100 
.• ... :30 

200 
.•. 10 

20 
80 

9 
10 

>. so 
. ..:.20 
?io 

i 20 
)( 3 0 

RDL 
pCi/L 

3 
4 
0.2 
0.2 
0.2 

0.05 
0.05 
0.05 
2 
s 

so 
1 

30 

30 

20 

40 
40 

QUALI-
FIERS TEST 

U \,t~80A 
u 
u 
U · 

·u 
.:u 

80B 
u 
u 
u 
U T 

PU 
. tr :LL, PU 
jr'p_. AM 

U LL ~ Y 
;JJI.> :, TC 
{f U~c 
U lA-~ NP 

u · ~GAM 

.U GAM 

U GAM 
U GAM 

••·u : GAM 

U GAM 

U GAM 
··· U GAM 

GAM 
GAM 

:./u :i GAM 

)t~~: 

Lab id =T~MA=N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2~3 __ _ 

Report date 04/22L93 



TMA NORCAL 
REPORTING GROUP 7159 

I•··••• <•·••••·• ... < r•••>so·i:Ko4 
DATA 

SDG 7159 
Contact Dinkar Kharkar 

Lab sample id N302065-0l 
Dept sample id 7159-001 

Received 02/10/93 

PARAMETER CAS NO 

Thorium 232 7440-29-1 

b...,"'> - c...ll l.. ""'-hi\ G) 
Lt..\. - c..,J, I___ ti tc... 

\s ''"'"' l... - ~ \ \._ 0 (<_ 

\+.o l J-... '..,~ 'r-1' ~"> o... ll o (c.... 

~~..._, ... A--~o u l ;-...._,'k -

,:----.._ 

~, 'L~cR_ A----~--, 
1 

s-1 -~<-< >o ~ 
~ 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 16 

SHEET, cont \ 
.,;.·-:.• 

" 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id B07K04 
Matrix WATER 

Collected 02/08/93 
Chain of custody id EFL-1053 

RESULT 2a ERR MDA RDL QUALI-
pCi/L (COUNT) pCi/L 

::.'. u · 40 

Tc...\ "I ~-\,c--,>u @ 
~r-°'o i'i-\-0>.€9 

pCi/L FIERS TEST 

u ~GAM 

Lab id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 04/22/93 

I 



SDG 7159 
Contact Dinkar Kharkar 

Lab sample id N302065-02 
Dept sample id 7159-002 

Received 02[1ol93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/L) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 17 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7159 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

I 

Westinghouse Hanford 
MBH-SW-069262 

B07MLO 
WATER 
02l0Bl93 
EFL-1053 

RESULT 
pCi/L 

2a ERR 
(COUNT) 

MDA 

pCi/L 
RDL 

pCi/L 
QUALI-
FIERS TEST 

1.2 
1.1 
0.070 
0.042 
0.035 .·· <0 ·~·· 1 ··•···•··· .. 

0.005 
0.005 
0.020 
0.21 
1.8 

29 
0.070 

3 

4 
0.2 
0.2 
0.2 

0.05 
0.05 
0.05 
2 
5 

50 
1 

30 

30 

20 

40 
40 

. U V 80A 
u 
u 
u 
u 

.·U .. 

u • 
u 
ir 

·•· BJ-
u 

SOB 
u 
u 
u 
U T 

PU 
PU 
AM 
y 

TC 
C 

NP 

U 0 GAM 
•• tf AM 

U v GAM 
U L,l. GAM 
u 

. u 
u 

.· tJ l,l, 

•.u .. 
u 

.u ... · 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-CS 
Version 2.23 

Report date 04 l22l93 

I 



TMA NORCAL 
REPORTING GROUP 7159 

DATA SHEET, cont I 

SDG 7159 
Contact Dinkar Kharkar 

Lab sample id N302065-02 
Dept sample id 7159-002 

Received 0200/93 

PARAMETER CAS NO 

Thorium 232 7440-29-1 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 18 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07ML0 
Matrix WATER 

Collected 02/08/93 
Chain of custody id EFL-1053 

RESULT 
pCi/L 

2a ERR 

(COUNT) 
MDA 

pCi/L 
RDL 

pCi/L 
QUALI-
FIERS TEST 

·· u U GAM 

Lab id ~T~MA~N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2~3 __ _ 

Report date 04/22/93 



ATTACHMENT 5 

Data Review Supponing Documentation 



~~------
Transmittal Form to Vaffdator 

GJ i~Vaild&tor-{BQA) __________ _ 

• Pro;ec:tKlU 28' l -Tw ( Ok 

@ . ··Olta~kaQesAttaclMcl..,{1fst __ ant ___ att_a-_ctt_,) ____ _ ~--
0ft) k:0t:l -tMA .{{ ~t 

:. - ·· ·-- .. 

@ ilNracta:IM<tdata~.slla"fetM«Jvwmecanci(dMde~) 

~ .u r.qund ebedcllst itamsar.indudect 

--CMcsllstitama~ on tttectwt 'fWillc:mca~ 
faan.~oe~ided.attt.decisiocrl1aso.enmade
tapnx:.NG..-'fddartnn:·aa,..., 

Mar•------

,·. 



Verificat ion No. T-@l3'1-'l3 

Project: ?.4l--r-

HASH Data Package ID: 

Anal ses Performed: 

Case Narrative: 

Batch Sheet: 

HEIS 
NO. 

.Sample 
Matrix 

RADIOCHEMICAL DATA PACKAGE VERIFICATION COVER SHEET Page _I_ of _l_ 

Reviewer:$, G."'-li Date: 4fa.s 
Case: -o~-oc..s- '1l91 

Alpha 
Spectroscopy 

Tc99 lso lso lso GEA Ra-
u Pu Am 226 

SDG: 

~ 
-C 
'-,:,0 
,r,.,.,:) . 

• 0,-., 
-J -~s.,J 



Date:~/ :)13 I q:; 

RADIOCHEMICAL INITIAL CALIBRATION DATA VERIFICATION CHECKLIST 
laboratory: IIASM Calibration Data Packa e lD: 6dl!ll)l\~71)'\A _~yo 
Required Information GAO Sr90 Tc99 Ra226 

a--,---11--r--• --r'---------r---

y N Y N V NV NY NV NY NY N 

Date of Initial Calibration: 3/qo 

Detector IO: 

Detector Efficienc : 

Lucas Ce 11 IO: 
- -1--1• --1---• 

Lucas Cell Eff1cienc 

Calibration Standard ID: 

NIST Certificates: --------------•-~----t--•---•--1c----+--•-~---------1--1a--1---•- - • --t--1 
Inftfal Calibration Data: 

fligh Voltage Plateau 
Oetermi nation: 

Self-absor tion curve: 

Pre arat1on wei ht: 

Carrier Standardization: 

Al ha crosstalk: 

Beta crosstalk: 

FWIIM Values: 

Sam le Geometry: 

Comments: __________________________________________ _ 

,..o 
0---. -LN 
_,e: 
.... ~ 
f'.,.) 
ii 
r.:,--._, 
'J -·E:Q 



g6 I 3'-lQ? t.719 I ,,_,_ • ) ""~ l~,14 ,. 

Westinghouse 
Hanford Company 

Internal 
Memo 

From: Technical And Quality Oversite 12520-93-020 
Phone: 2-2557 H4-23 
Date: April 22, 1993 
Subject: THERMO ANALYTICAL, INCORPORATED TC-99 PRIMARY CALIBRATION 

DOCUMENT AT ION 

To: J. G. Paetel 

cc: B. M. Co 11 ey 
J.M. Duncan 

. _ 0 . _ G • Fa rw i ck 
- J. · H. Kessner 

KNP File/LB 

H4-19 

H4-19 
H4-23 
H4-16 

"H4-23 

The primary calibration documentation required by the environmental 
radiochemical validation procedure currently in use by WHC and 
WHC-contracted validators can not be provided by the Thermo Analytical, 
Incorporated (TMA) laboratory. TMA has notified WHC Hanford Analytical 
Services Management that the primary calibration documentation generated in 
1983 for Tc-99 can not be regenerated. TMA has provided the enclosed 
certificate of calibration for the detector systems for Tc-99 analysis. The 
certificate of calibration documents the fact that TMA can not regenerate 
the calibration documentation. A new calibration for Tc-99 is currently in 
progress and the documentation for this calibration will be provided to WHC 
when complete. TMA feels confident that the calibration currently in use is 
valid and correct in light of historical recoveries on laboratory Quality 
Control check samples and inter-laboratory exchange sample results that have 
been obtained during the effective period of this calibration. 

A copy of this letter, along with the enclosed TMA certificate of 
calibration for Tc-99, shall be placed in each radiochemistry data package 
received from TMA to date that has Tc-99 results reported. This letter, 
along with the enclosed TMA certificate of calibration, shall be placed in 
each radiochemistry data package received from TMA until the new . calibration 
documentation has been received by WHC and has been implemented it TMA. 

.:Jd//~ 
K. N. Pool ' 
Manager 

11 r 

Enclosure 

CONCURRENCE: 

0. lr. Farwick, Manage 
Environmental Services Quality 

Assurance 

Hanford Operation• and Engineering Contractor for the US Department of Enerov 



'. 

Certificate of Calibration TMA/Norca/ 
lt•uwneut: ,, ... : 

es-re LBG beta counters Gas Flow Geiger Counter 

) (Unknown 

Status Date Reference Document 

Original Calibration: 1983 Unknown 

Verification: 

Summary of Results 

:. -·· 
Standard Efficiency= 42.7\ 

P-Pactor = 2.34 

Self Absorption Correction Table 

( Samples are mounted as weightless deposits, no self absorption 
corrections are performed) 

Note: The current calibration was performed in 1983 but the 
documentation for this calibration is unavailable. A confirming 
calibration is in process as of 4/1/93. 

. ,-



· Oate:_1_/ J.8 /j_L 

RADIOCIIEMICAL CONTINUING CALIBRATION DATA VERIFICATION CltECKllST 

H/\SM Data 

GAB Sr90 Tc99 GEA Asp Ra226 

Y NY NY NV N Y NV NV NY NY N 

Calibration Time Period From To w. w. 
Detector ID: 

Detector Efficienc "-..0 

°" _,..... 

Lucas Cell ID: tJ,,.i .-
,,o 

Lucas Cell Efficienc ~ 
• 

Check Standard ID: 
cr-,, 

'j. '.J 
f"",-..) 

Check Standard Activit -1-

Check Standard Traceabilit 

Check Standard Raw Data: 

Control Charts: 

Dack round Data CPM: 

Back round Count Time: 
Back round Control Charts: 

Pre aration Wei hts: 
Carrier Recover Checks: 
Al ha Beta Cross Talk: 

FWIIM Control Charts: 
Sam le Geometry: 

Comments: ___________________________________________ _ 



Package ID: OO"ltcJL{_Tmfi-t{l(O 

VERIFICATION CHECKLIST FOR BETA AND GAS PROPORTIONAL COUNTING 

Analysis: G,ps~ At(?1t&:, /Bt--b. 

Analysis Results 

Results and Minimum Detectable Activity (MDA) Report 
for Sample Analyses, Recounts and Reanalyses 
for B-1 ank Analyses, Recounts and Reana l yses 
for Duplicate Analyses, Recounts and Reanalyses 

· Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Sample Identifications 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 

Gravimetric/Chemical Yields 

Results Report for Chemical Yields 
Raw Data (Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Sample Identifications 
Chemical Yield Source Identification, Traceability 

and Oil ut ion Log 
Calculated Recoveries 

Matrix Spike Recovery 

Results and MDA Reports for Matrix Spike Analyses, 
Recounts and Reanalyses 

Raw Data (Counting Logs or Printoutt or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Matrix Spike Sample Identifications 
Matrix Spike Source Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Oates of Analysis 
Calculated Recoveries 

Laboratory Control Samples (LCS) 

Results and MDA Reports for LCS Analyses? Recounts 
and Reanalyses 

Raw Data (Counting Lags or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
LCS Identification, Activity and Traceability 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 

1 

Yes No NA 

D 
D 
D 
• 
D 

D 
D 

D 
D 
D 
D 
D 
• 
• 
(J 

• 
0 

D 
• 
D ---• 
• 
0 
D 
D 
D 
D 

• 
• 
D 
D 
D 

D 
D 

• 
• 
D 
D 
D 
D 
(J 

• a 
• 

• 
D 
a 
D 
D 
• a 
• 
D 



Package IO: 6011 ~ -Tr'Y\"l -1{ l{ D 

VERIFICATION CHECKLIST FOR BETA AND GAS PROPORTIONAL COUNTING 

Analysis: .... Sc._9.-'--6 ________ _ 

Analysis Results 

Results and Minimum Detectable Activity (MDA) Report 
for Sample Analyses, Recounts and Reanalyses 
for Blank Analyses, Recounts and Reanalyses 
for Duplicate Analyses, Recounts and Reanalyses 

· Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculatiorr Sheets 
Sample Identifications 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 

Gravimetric/Chemical Yields 

Results Report far Chemical Yields 
Raw Data (Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Sample Identifications 
Chemical Yield Source Identification, Traceability 

and Dilution Lag 
Calculated Recoveries 

Matrix Spike Recoverv 

Results and MDA Reports for Matrix Spike Analyses, 
Recounts and Reanalyses 

Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Matrix Spike Sample Identifications 
Matrix Spike Source Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Oates of Analysis 
Calculated Recoveries 

Laboratory Control Samples (LCS} 

Results and MDA Reports for LCS Analyses, Recounts 
and Reanalyses 

Raw Data (Counting Lags or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
LCS Identification, Activity and Traceability 
Detector Identifications 
Detector Efficiencies 
Oates of Analysis 
Calculated Recoveries 

1 

Yes No NA 

'3 
{ 
3 
E 

i 
14 
~ a 

;a 
~ , 
'! 
~ 

g 
i 

• 
D 
• 
• 
D 
• 
• a 
a 
• 

• 
• 
• ---• 
• 
• a 
a 
a 
• 

D 
D 
D 
D 
• 
D 
• 

D 
• 
• 
• 
D 
a 
• a 
a 
• 

a 
a 
a 
a 
• 
• a 
D 
0 

D 



Package ID: ~D~W~ -t'M~ -'-tl{D 

VERIFICATION CHECKLIST FOR BETA ANO GAS PROPORTIONAL COUNTING 

Analysis: Tc.. 'i°t ----------------
Analysis Results 

Results and Minimum Detectable Activity (MOA) Report 
for Sample Analyses, Recounts and Reanalyses 
for Blank Analyses, Recounts and Reanalyses 
for Duplicate Analyses, Recounts and Reanalyses 

· Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Sample Identifications 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 

Gravimetric/Chemical Yields 

Results Report for Chemical Yields 
Raw Data (Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Sample Identifications 
Chemical Yield Source Identification, Traceability 

and Dilution Log 
Calculated Recoveries 

Matrix Spike Recoverv 

Results and MDA Reports for Matrix Spike Analyses, 
Recounts and Reanalyses 

Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Matrix Spike Sample Identifications 
Matrix Spike Source Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 

Laboratory Control Samples {LCS) 

Results and MOA Reports for LCS Analyses, Recounts 
and Reanalyses 

Raw Data (Counting Logs or Printouts or NotebooK Pages) 
Sample Preparation Data 
Calculation Sheets 
LCS Identification, Activity and Traceability 
Detector Identifications 
Detector Efficiencies 
Oates of Analysis 
Calculated Recoveries 

1 

Yes No NA 

.a 
{ 
~ 
1! 
! 
! 
{ 

{ 

l 
~ 

• 
D 
D 
D 
a 
D 
a 
er 
a 
D 

D 
• 
D ,- -• 
D 
D 
0 
0 
0 
a 

D 
• 
D 
0 
• 
D 
• 

D 
a 
D 
a 
a 
D 
a 
a 
a 
• 

• a 
• a 
a 
D 
• a 
• 

D 



96 ~3Ll92.6725 
Package ID: &)'1to4_TW!A ,y4:6 

VERIFICATION CHECKLIST FOR ALPHA SPECTROSCOPY 

Analysis:'I ____ ~ __ U. _______ _ 

Analysis Results 

Results and Minimum Detectable Activity (MDA) Report 
for Sample Analyses, Recounts and Reanalyses 
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Thermo Analytical Inc. 

TMA/Norcal 

2030 Wright Avenue 

P. 0. Box 4040 

Richmond, CA 94804-0040 

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

April 22, 1993 

Ref. TMA/Norcal N3-02-065-7159 

Ms. Briana Colley 
Westinghouse Hanford Company 
2355 Stevens Drive 
MSIN H4-23 
345 Hills Street/3000 Area 
Richland , WA 99352 

Dear Ms. Colley: 

RECORD r:opy i 
I 

i 

SENT BY FEDERAL EXPRESS 

Enclosed in the Summary Data Section, are the gross alpha, gross beta, 14C, 90Sr, W'fc, total uranium, 
isotopic uranium, isotopic plutonium, 237Np , 241 Am, and gamma scan results for the water samples from 
241 -T-106 Location we received 10 February 1993. The QA/QC results are also given in the Summary 
Data Section. The Summary Data Section is numbered pages 1 to 54, and the appendices are numbered 
pages 53A, 54A, and pages 55 through 373 . 

Please call if you have any questions concerning this data. 

Sincerely, ~ 

0-j77) I/ J· 
CA__,; ~-,, 1~}\C\r-__ 

Dinkar P. Kharkar, Ph .D . 
Manager, Nuclear Programs 

DPK/ss 

Enclosures: Section 1 and 2 
Appendices 
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Dinkar P. Kharkar 

Client 
Contract 

Westinghouse Hanford 
MBH-SVV-069262 

1.0 

2.0 

CASE NARRATIVE 

GENERAL 

Water sample results from 241-T-106 Location (TMA/Norcal Group 7159) are provided in this 
report. TMA/Norcal Group 7159 is comprised of the two samples listed on the Chain-of-Custody 
documents below which are identified as samples I through 2. 

I. 1 CHAINS-OF-CUSTODY 

This report includes data from samples delivered under Chain-of-Custody documents 
Field Logbook No. EFL-1053 . 

1.2 SAMPLE VOLUME 

Four L, 2 L, l L plastic bottles, and 250 mL glass bottles containing the samples were 
received for the analyses. 

1.3 MISSING SAMPLES 

All samples were accounted for in an umlamaged condition. 

1.4 HOLDING TIMES 

Samples were collected on 2/08/93 and sample processing was initiated within 180 days 
of collection. 

QUALITY CONTROL 

The internal quality control consisted of one sample each of a laboratory control, a blank, and 
a replicate. All original analyses were performed with QC samples 7159-3 through 7159-9. 

The QC samples were prepared and labelled by the qua! ity control officer. Copies of The QC 
notebook pages are included in the data package. 

2.1 LABORATORY CONTROL SAMPLES 

LCS recoveries for all nuclides were satisfactory. The MDA of the result for 14C was higher 
than the RDL due to low counting efficiency. The residue on the planchet was higher than the 
nominal residue weight of 5-150 mgm. 

2.2 BLANKS 

The MDA ·s of the results for all analyses except i .i c met RDL requirements. The 
higher MDA for uc was due to a low chemical yield . The i.ic result is underlined 
because the negative result is less than the negative of its 2 a counting error. 

Case Narrative Section 
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2.3 REPLICATES 

Results were satisfactory for all replicate analyses. The 2 a error of the gross alapha for 
the original sample number B07K04 and the 2 a error of 00Sr for the replicate of sampale 
number B07ML0 were unJerlined because the errors were larger than both the MDA's 
and the results implying that the MDA's may not be a good estimate of the "real" 
minimum detectable activity. The negative result of 14C for the original sample number 
B07K04 was under! ineJ because it was less than the negative of its 2 a counting error. 

3.0 ANALYTICAL NOTES 

3 .1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

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

Gross Beta Analyses: The average MDA for gross beta was (2 ± 0) pCi/L. Gross beta 
activity above the RDL was not found in the samples . 

Carbon-14 Analyses: The average MDA for five analyses was (60 ± 20) pCi/L. 14C 
activity above the RDL was not found in the samples. 

Strontium-90 Analyses: The average yield for five analyses was (81 ± 10)% . The 
lowest yield was 74% and the highest was 87% . The average MDA was (0.8 ± 0.2) 
pCi/L. -x>sr activity above the RDL was not found in the samples . 

Technicium-99 Analyses: The average yield for five analyses was (62 ± 11)%. The 
lowest yiel<.l was 58% and the highest was 70%. The average MDA was (3 ± 0.9) 
pCi/L. 91'c activity above the RDL was not found in the samples. 

Total Uranium Analyses : The average MDA for total uranium was (2 ± 4) µg/L. 
Uranium was not found in the samples. 

Uranium-233, 234, 238 Analyses: The average yield for five analyses was (68 ± 17)%. 
The lowest yield was 62 % and the highest was 82 % . The average MDA was (0 .2 ± 
0. 1) pCi/L. c:i:i,::J.lu and c:i~u activity above the RDL was not found in the samples. 

Plutonium-238, 239/240 Analyses: The average yield for five analyses was (54 ± 
23)% . The lowest yield was 40% and the highest was 71 %. The average MDA was 
(0.02 ± 0.01) pCi/L. Plutonium activity above the RDL was not found in the samples. 
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3.9 Americiunr-241 Analyses: The average yield for five analyses was (71 ± 23)%. The 
lowest yield was 53% and the highest yield was 84%. The average MDA was (0.03 ± 
0.02) pCi/L. Americium activity above the RDL was not found in the samples. The 
samples were counted for less than the nominal count time of 700 minutes. 

3.10 Neptunium-237 Analyses: The average yield for six analyses was (50 ± 9)% . The 
lowest yield was 46% and the highest yield was 59%. The average MDA was (0.1 ± 
0.1) pCi/L. Neptunium-237 activity above the RDL was not found in the samples. 

3.11 Gamma Scan Analyses: Gamma scan analysis did not find positive concentration of 
gamma nuclicles in the samples . 
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T M A N O R C A L 
REPORTING GROUP 7159 

SDG 7159 
Contact Dinkar Kharkar 

SUMMARY DAT A 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

S E C T I O N 

T A B L E 0 F C O N T E N T S 

About this section 

Sample Summaries 

Prep Batch Summary 

Work Summary 

Reagent Blanks 

Lab control Samples 

Replicates 

Data Sheets 

Result Summaries 

Method Summaries 

Report Guides 

1 

3 

5 

6 

9 

11 

13 

15 

19 

30 

41 

Lab id ~T~MAN='----
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-TOC 
Version 2.23 ~..=.,; ___ _ 

Report date 04/22/93 



SDG 7159 

o617UQ? 611g 7 Jl1~~ IJJ 

TMA NORCAL 
REPORTING GROUP 7159 

Contact Dinkar Kharkar RE ·p ORT GUIDE 
Client Westinghouse Hanford 

Contract MBH-SW-069262 

ABOUT THE DATA SUMMARY SECTION 

The Data Summary Section of a Data Package has all data, in several 
useful orders, necessary for first level, routine review of the data 
package for a Sample Delivery Group (SDG). This section follows the 
Data Package Narrative, which has an overview of the data package and a 
discussion of special problems. It is followed by the Raw Data Section, 
which has full details. 

The Data Summary Section has several groups of reports: 

SAMPLE SUMMARIES 

The Sample Summary Reports (variously titled LAB, SAMPLE, DEPARTMENT and 
QC SUMMARY to reflect the sort order) show all samples, including QC 
samples, reported in one SDG. These reports cross-reference client 
and lab sample identifiers. 

PREPARATION BATCH SUMMARY 

The Preparation Batch Summary Report shows all preparation batches 
(lab groupings reflecting how work was organized) relevant to the 
reported SDG with information necessary to check the completeness and 
consistency of the SDG. 

WORK SUMMARY 

The Work Summary Report shows all samples and work done on them 
relevant to the reported SDG. 

REAGENT BLANKS 

The Reagent Blank Reports, one for each Reagent Blank relevant to the 
SDG, show all results and primary supporting information for the blanks. 

LAB CONTROL SAMPLES 

The Lab Control Sample Reports, one for each Lab Control Sample relevant 
to the SDG, show all results, recoveries and primary supporting 
information for these QC samples. 

Lab id THAN 
Protocol WHC-HEIS 

REPORT GUIDES Version Ver 1.0 
Page 1 Form DVD-RG 

SUMMARY DATA SECTION Version 2.23 
Page 1 Report date 04/22/93 



TMA NORCAL 
REPORTING GROUP 7159 

SDG 7159 
Contact Dinkar Kharkar G U I D E , C O n t • 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

ABOUT THE DATA SUMMARY SECTION 

REPLICATES 

The Replicate Reports, one for each Replicate and Original sample pair 
relevant to the SDG, show all results, differences and primary 
supporting information for these QC samples. 

MATRIX SPIKES 

The Matrix Spike Reports, one for each Spiked and Original sample pair 
relevant to the SDG, show all results, recoveries and primary supporting 
information for these QC samples. 

DATA SHEETS 

The Data Sheet Reports, one for each client sample in the SDG, show all 
results and primary supporting information for these samples. 

RESULT SUMMARIES 

The Result Summary Reports, one for each test 
results and QC for one parameter on one page. 
for the method used to do certain work to the 

used in the SDG, show all 
(A test is a short code 

client's specification.) 

METHOD SUMMARIES 

The Method Summary Reports, one for each test used in the SDG, show 
performance data for each method on one page. 

REPORT GUIDES 

The Report Guides, one for each of the above groups of reports, have 
documentation on how to read the associated reports. 

Lab id 
Protocol 

REPORT GUIDES Version 
Page 2 Form 

SUMMARY DATA SECTION Version 
Page 2 Report date 

TMAN 
WHC-HEIS 
Ver 1.0 
DVD-RG 
2.23 
04/22/93 



SDG 7159 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID 

8071(04 
B07MLO 
Reagent Blank 
Reagent Blank 
Lab Control Saltl>le 
Lab Control Saltl>le 
Replicate (N302065·01) 
Replicate (N302065·02) 

SAMPLE SlN4ARY 
Page 1 

SUMMARY DATA SECTION 
Page 3 

9613~92.67l\ I 

MATRIX 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

TMA NORCAL 
REPORTING GRCXJP 7159 

SAMPLE SUMMARY 

CHAIN OF 
CUSTOOY COLLECTED RECEIVED 

EFL· 1053 02/08/93 02/10/93 
EFL· 1053 02/08/93 02/10/93 

02/08/93 
02/08/93 

SAMPLE BASIS 
WT/VOL WT/VOL 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

X 

MOIST 
LAB DEPARTMENT 
SAMPLE ID SAMPLE ID 

N302065·01 7159-001 
N302065-02 7159-002 
N302065·04 7159-004 
N302065·08 7159-008 
N302065·03 7159-003 
N302065-07 7159-007 
N302065-05 7159-005 
N302065 · 06 7159-006 

Lab id .:.:TM""A~N'--
Protoco l WHC · HEIS 
Version Ver 1.0 

Form DVD -CS 

Version ~2"""'.2""'3'--
Report date 04/22/93 



SDG 7159 
Contact Dinkar Kharkar 

CHAIN OF 
QC BATCH CUSTCX>Y 

7159 EFL-1053 

QC SlN4ARY 
Page 1 

SlJil4ARY DATA SECTION 
Page 4 

CLIENT SAMPLE ID 

B07K04 -
B07MLO 

Reagent Blank 
Reagent Blank 
Lab Control Sarrple 
Lab Control Sarrple 
Replicate (N302065-01) 
Replicate (N302065-02) 

TMA NORCAL 
REPORTING GRClJP 7159 

·QC SUMMARY 

MATRIX LEVEL 

WATER 
WATER 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

COLLECTED RECEIVED 

02/08/93 02/10/93 
02/08/93 02/10/93 

02/08/93 
02/08/93 

LAB DEPARTMENT 
SAMPLE ID SAMPLE ID 

N302065·01 7159-001 
N302065·02 7159-002 

N302065-04 7159-004 
N302065-08 7159-008 
N302065·03 7159-003 
N302065-07 7159-007 
N302065·05 7159-005 
N302065·06 7159-006 

lab id ""'TM"'A""N'---
Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD•QS 
Version -2-.2-3 __ _ 

Report date 04/22/93 
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TMA NORCAL 
REPORTING GROUP 7159 

Contact Dinkar Kharkar PREP BATCH SUMMARY 

PREPARATION PREP 
TEST MATRIX METHOO BATCH ERROR CLIENT 

Alpha Spectroscopy 
AM \./ATER Americiun 241 in \.later 2436-034 5.0 2 

NP \./ATER Neptuniun in \.later 2436-034 5.0 2 

PU \./ATER Plutoniun, Isotopic in \.later 2436-034 5.0 2 

u \./ATER Uraniun, Isotopic in \.later 2436-034 5.0 2 

Beta Coll'lting 
TC \./ATER Technetiun 99 in \.later 2436-034 10.0 2 

y \./ATER Strontiun 90 in \.later 2436-034 10.0 2 

Gas Proportional Counting 
80A \./ATER Gross Alpha in \.later 2436-034 20.0 2 

SOB \./ATER Gross Beta in \.later 2436-034 15.0 2 

Ganma Scan 
GAM \./ATER Ganrna Emitters 2436-034 15.0 2 

Kinetic Phosphorimetry 
U_T \./ATER Uraniun, Total in \.later 2436-034 9.0 2 

Liquid Scintillation 
C \./ATER Carbon 14 in \.later 2436-034 10.0 2 

RE 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

PLANCHETS ANALYZED QUALi-
BLANK LCS REP/ORIG MS/ORIG FIERS 

1/1 

2 1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

Replicates and Matrix Spikes are those with original (Client) safll)le in this Safll)le Delivery Group. 
Blank and LCS planchets are those in the same preparation batch as some Client, Replicate or Spike safll)le. 

PREP BATCH SUMMARY 
Page 1 

SlJll4ARY DATA SECTION 
Page 5 

Lab id .... TMA"""""'N __ _ 

Protocol \.IHC·HEIS 
Version Ver 1.0 

Form D\/O·PBS 
Version ~2.:..:.2:.::3 __ _ 

Report date 04/22/93 



SDG 7159 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID 
MATRIX 

CUSTODY 

B07K04 
WATER 

EFL-1053 

B07MLO 
WATER 

EFL-1053 

Reagent Blank 
WATER 

Reagent Blank 
WATER 

WORK SUMMARY 
Page 1 

SlMMARY DATA SECTION 
Page 6 

LAB SAMPLE ID 
COLLECTED 

RECEIVED 

N302065-01 
02/08/93 
02/10/93 

N302065-02 
02/08/93 
02/10/93 

N302065-04 

N302065-08 

TMA NORCAL 
REPORTING GRCXJP 7159 

WORK SUMMARY 

SUF-
PLANCHET TEST FIX PREPARED 

7159-001 80A/80 03/15/93 
7159-001 808/80 03/15/93 
7159-001 AM 03/23/93 
7159-001 C 03/27/93 
7159-001 GAM 03/26/93 
7159-001 NP 04/03/93 
7159-001 PU 03/23/93 
7159-001 TC A1 03/24/93 
7159-001 u 03/23/93 
7159-001 U_T 03/18/93 
7159-001 y 03/17/93 

7159-002 80A/80 03/15/93 
7159-002 80B/80 03/15/93 
7159-002 AM 03/23/93 
7159-002 C 03/27/93 
7159-002 GAM 03/26/93 
7159-002 NP 04/03/93 
7159-002 PU 03/23/93 
7159-002 TC A1 03/24/93 
7159-002 u 03/23/93 
7159-002 U_T 03/18/93 
7159-002 y 03/17/93 

7159-004 80A/80 03/15/93 
7159-004 80B/80 03/15/93 
7159-004 AM 03/23/93 
7159-004 C 03/27/93 
7159-004 GAM 03/27/93 
7159-004 NP 04/03/93 
7159-004 PU 03/23/93 
7159-004 u 03/23/93 
7159-004 U_T 03/18/93 
7159-004 y 03/17/93 

7159-008 NP 04/03/93 
7159-008 TC 03/24/93 

ANALYZED 

03/16/93 
03/16/93 
04/12/93 
03/27/93 
03/26/93 
04/03/93 
04/12/93 
03/31/93 
04/09/93 
03/18/93 
03/17/93 

03/16/93 
03/16/93 
04/12/93 
03/27/93 
03/26/93 
04/03/93 
04/12/93 
03/29/93 
04/02/93 
03/18/93 
03/17/93 

03/16/93 
03/16/93 
04/12/93 
03/27/93 
03/27/93 
04/03/93 
04/12/93 
04/02/93 
03/18/93 
03/27/93 

04/03/93 
03/29/93 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

METHOD 

Gross Alpha in Water 
Gross Beta in Water 
Americiun 241 in Water 
Carbon 14 in Water 
Ganma Emitters 
Neptuniun in Water 
Plutoniun, Isotopic in Water 
Technetium 99 in Water 
Uraniun, Isotopic in Water 
Uraniun, Total in Water 
Strontiun 90 in Water 

Gross Alpha in Water 
Gross Beta in Water 
Americium 241 in Water 
Carbon 14 in Water 
Garrma Emitters 
Neptuniun in Water 
Plutonium, Isotopic in Water 
Technetiun 99 in Water 
Uraniun, Isotopic in Water 
Uraniun, Total in Water 
Strontiun 90 in Water 

Gross Alpha in Water 
Gross Beta in Water 
Americium 241 in Water 
Carbon 14 in Water 
Gamma Emitters 
Neptuniun in Water 
Plutoniun, Isotopic i n Water 
Uraniun, Isotopic in Water 
Uraniun, Total in Water 
Strontiun 90 in Water 

Neptuniun in Water 
Technetiun 99 in Water 

Lab id ""'TMA=N'----
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVO-CWS 
Version =-2:..::.2::;3 __ _ 

Report date 04/22/93 



SOG 7159 
Contact Oinkar Kharkar 

CLIENT SAMPLE 10 

MATRIX 
CIJSTOOY 

Lab Control Sarrple 
WATER 

Lab Control Sarrple 
WATER 

Replicate (N302065-01) 
WATER 

EFL-1053 

Replicate (N302065-02) 
WATER 

EFL-1053 

loORIC SUMMARY 
Page 2 

SUMMARY DATA SECTION 
Page 7 

LAB SAMPLE 10 
COLLECTED 

RECEIVED 

N302065-03 

N302065-07 

N302065-05 
02/08/93 
02/10/93 

N302065-06 
02/08/93 
02/10/93 

TMA NORCAL 
REPORTING GRClJP 7159 

WORK SUMMARY, cont. 

SUF-
PLANCHET TEST FIX PREPARED 

7159-003 80A/80 03/15/93 
7159-003 80B/80 03/15/93 
7159-003 AH 03/23/93 
7159-003 C 03/27/93 
7159-003 GAH 03/27/93 
7159-003 NP 04/03/93 
7159-003 PU 03/23/93 
7159-003 u 03/23/93 
7159-003 U_T 03/18/93 
7159-003 y 03/17/93 

7159-007 TC 03/24/93 

7159-005 80A/80 03/15/93 
7159-005 80B/80 03/15/93 
7159-005 AH 03/23/93 
7159-005 C 03/27/93 
7159-005 GAH 03/27/93 
7159-005 NP 04/03/93 
7159-005 PU 03/23/93 
7159-005 U_T 03/18/93 

7159-006 TC 03/24/93 
7159-006 u 03/23/93 
7159-006 y 03/17/93 

ANALYZED 

03/16/93 
03/16/93 
04/12/93 
03/27/93 
03/27/93 
04/03/93 
04/12/93 
04/02/93 
03/18/93 
03/17/93 

03/28/93 

03/16/93 
03/16/93 
04/12/93 
03/28/93 
03/27/93 
04/03/93 
04/12/93 
03/18/93 

03/29/93 
04/02/93 
03/17/93 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

METHOO 

Gross Alpha in Water 
Gross Beta in Water 
Americiun 241 in Water 
Carbon 14 in Water 
Ganma Emitters 
Neptuniun in Water 
Plutoniun, Isotopic in Water 
Uraniun, Isotopic in Water 
Uraniun, Total in Water 
Strontiun 90 in Water 

Technetiun 99 in Water 

Gross Alpha in Water 
Gross Beta in Water 
Americiun 241 in Water 
Carbon 14 in Water 
Ganma Emitters 
Neptuniun in Water 
Plutoniun, Isotopic in Water 
Uraniun, Total in Water 

Technetiun 99 in Water 
Uraniun, Isotopic in Water 
Strontiun 90 in Water 

Lab id .... TM""'"A""N __ _ 
Protocol WHC - HEIS 
Version Ver 1.0 

Form DVD-CWS 

Version ~2:.:.2==3'---
Report date 04/22/93 



SDG 7159 
Contact Dinkar Kharkar 

LAB SAMPLE ID 

COLLECTED 

TMA NORCAL 
REPORTING GRCXJP 7159 

WORK SUMMARY, cont. 

SUF-

Client Westinghouse Hanford 
Contract MBH-SW-069262 

CLIENT SAMPLE ID 
MATRIX 

CUSTOOY RECEIVED PLANCHET TEST FIX PREPARED ANALYZED METHOO 

COUNTS 
TEST METHOO 

80At80 Gross Alpha in Water 
80B/80 Gross Beta in Water 
AH AmericiLJ11 241 in Water 
C Carbon 14 in Water 
GAM Ganma Emitters 
NP NeptuniLJ11 in Water 
PU Plutoniun, Isotopic in Water 
TC Technetiun 99 in Water 
u Uraniun, Isotopic in Water 
U_T Uraniun, Total in Water 
y Strontiun 90 in Water 

TOTALS 

lilORIC SUMMARY 
Page 3 

SUMMARY DATA SECTION 
Page 8 

OF TESTS BY SAMPLE 
REFERENCE CLIENT 

ASTM 1943-90; EPA 900 2 
ASTM 1943-90; EPA 900 2 
HASL 300/AM-03 2 

2 
ASTM 3649-85; EPA 901.1 2 

2 
ASTM 3865-90 2 
HASL 300/TC-01 2 
ASTM 3972-90 2 
ASTM D5174-91 2 
HASL 300/SR-01,-02 2 

22 

TYPE 
RE BLANK 

1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 

12 

LCS 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

11 

REP SPIKE TOTALS 

1 5 
1 5 
1 5 
1 5 
1 5 
1 6 
1 5 
1 5 
1 5 
1 5 
1 5 

11 56 

Lab id .;.;TM""A"'"N'---
Protoco l WHC-HEIS 
Version Ver 1.0 

Form OVD-CWS 
Version ::.2:..:.2a:3 __ _ 

Report date 04/22/93 



TMA NORCAL 
REPORTING GROUP 7159 

REAGENT BLANK 

SDG 7159 
Contact Dinkar Kharkar 

Lab sample id N302065-04 
Dept sample id 7159-004 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/L) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

REAGENT BLAHICS 

Page 1 
SUMMARY DATA SECTION 

Page 9 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 

13981-16-3 

14596-10-2 
10098-97-2 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

7440-29-1 

RESULT 
pCi/L 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Matrix =W=A=T=E=R'-----
Material 

2a ERR 
(COUNT) 

1.0 
1.1 
0.067 
0.041 
0.034 

0.009 
0.009 
0.020 
0.18 

34 
0.090 

.. 

MDA 

pCi/L 

2 .. 
2 
0.2 
o. 2 .·.· 

· 0 .1 

4 
. 0.03 
0.03 • 
0.05 
0.7 

...... 60 · 

.0.09 

200 
< 20 

.50 
· 10 .· 

20 
80 
:9 

. 9 .: 
40 
20 
10 

· ... 20 

•: 10 
:45. 

RDL 
pCi/L 

3 

4 
0.2 
0.2 
0.2 

0.05 
0.05 
0.05 
2 

50 
1 

30 

30 

20 

40 
40 

QUALI-
FIERS TEST 

u 
:··.: _.:..: 
·• u · ... 
u 
u 
u 

·: u 
·u.::·· 

.. u .. 
u 
u 
u 

->:= 

·-<.?/ . r&· 
u· 
·u 
u 

.... u . 

u 
.U 

u 
u 

<u· 
<u. 

.:·-

u 
:u . 
•.u 

80A 

80B 
u 
u 
u 
U T 

PU 
PU 
AM 
y 

C 

NP 

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

Lab id ~T=MA=N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version ~2~-~2~3 __ _ 

Report date 04/22/93 



TMA NORCAL 
REPORTING GROUP 7159 

REAGENT BLANK 
k~ ''CtJleagent Blank · 

SDG 7159 
Contact Dinkar Kharkar 

Lab sample id N302065-08 
Dept sample id 7159-008 

PARAMETER CAS HO 

Technetium 99 14133-76-7 
Neptunium 237 13994-20-2 

REAGENT BLAHJCS 
Page 2 

SUMMARY DATA SECTION 
Page 10 

RESULT 
pCi/L 

2a 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Matrix ~W=A=T=E=R'------
Material 

ERR MDA RDL QUALI-
(COUNT) pCi/L pCi/L P'IERS TEST 

1.2 5 \ t:1 : TC 
0.061 1 }ti •·•··. NP 

Lab id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 04/22/93 



I :· :_ .· : ·:=_•,_•,_

1_,_·.:,•.•:. ~02065'.:fo 
.. :.;:::;:;.;::::}:::::::::::::) .:_/; 

... ·.·.;.:-·-:::/: .. 

SDG 7159 
Contact Dinkar Kharkar 

Lab safl"4)le id N302065-03 
Dept safl"4)le id 7159-003 

TMA NORCAL 
REPORTING GRClJP 7159 

LAB CONTROL SAMPLE 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Matrix =WA~T=E~R ____ _ 
Material _________ _ 

PARAMETER 
RESULT 2u ERR 
pCi/L (CClJNT) 

K>A 
pCi/L 

RDL 
pCi/L 

QUALi· ADDED 
FIERS TEST pCi/L 

2u ERR REC 3u LMTS PROTOCOL 
pCi/L X (TOTAL) LIMITS 

Gross Alpha 
Gross Beta 
Uraniun 233/234 
Uraniun 235 
Uraniun 238 
Total Uraniun (ug/L) 
Plutoniun 238 
Plutoniun 239/240 
Americiun 241 
Strontiun 90 
Carbon 14 
Neptuniun 237 

GAMMA SCAN ANALYTES 
Potassiun 40 
Iron 59 
Chromiun 51 
Cobalt 60 
Zinc 65 
Rutheniun 106 
Cesiun 134 
Cesiun 137 
Ceriun 144 
Europiun 152 
Europiun 154 
Radiun 226 
Thoriun 228 
Thoriun 232 

LAS CONTROL SAMPLES 
Page 1 

SUl4MARY DATA SECTION 
Page 11 

.. =-

7.2 3 ):. 
2.6 >2:> 
0. 70 '0; .• 1 . 
0.13 
0.70 
4.8 

o:, .. 
. a:, -.. ·. 
. 4" ):( 

0.006 >: 6'. 02 ··.• 
0.13 
0.15 
1.9 

86 
1.2 

\, t:;~: :: 
·-· ·. off: · 

7())·" 

3 
4 
0.2 
0.2 
0.2 

0.05 
0.05 
0.05 
2 

50 

30 

30 

20 

20 <. 40 
10 \ 40 
20:/· 
20 F ,, 
50 ::):.••· 

2.6 
1.6 
0.19 
0.018 
0.19 
0.98 
0 
0.043 
0.054 
0.48 

1.0 

~ (VO 

\ 

it-l \ l t ~ '> e k:.. 

?-..> ~ ~,/"(o ~t.t..._J.>h,\ok 
~ ,-- '?u 'LlV 

as c:No9-131 

·•· 90.0¥-77- 123 
_980~76-124 

110 C '-'-10-190 
..•:-·- . 

98 .ou...:r6-124 
103 .~47-133 

("93 p\~9-121 
104~c...80-120 

··•· 100 o"-71-129 
'/94 u\'-84-116 
.. 
-:90 ol'-89- 111 

Lab id ~TM~A-N __ 

Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD·LCS 
Version =2-=2-=-3 __ 

Report date 04/22/93 



I 
SDG 7159 

Contact Dinkar Kharkar 

Lab sa~le id N302065-07 
Dept sa~le id 7159-007 

PARAMETER 

Technetiun 99 

LAB CONTROL SAMPLES 
Page 2 

SUMMARY DATA SECTION 
Page 12 

RESULT 
pCi/L 

2u ERR 
(COONT) 

TMA NORCAL 
REPORTING GROOP 7159 

LAB CONTROL SAMPLE 

ll>A 

pCi/L 
RDL 

pCi/L 
QUALI-

FIERS TEST 

TC 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Matrix ~WA ___ T ___ E ___ R ____ _ 
Material _________ _ 

ADDED 
pCi/L 

2u ERR 
pCi/L 

REC 30' LMTS PROTOCOL 
X (TOTAL) LIMITS 

Lab id ""'TM"'"A""'N'--
P rotoco l WHC-HEIS 
Version Ver 1.0 

Form DVD-LCS 
Version _2_.2_3 __ _ 

Report date 04/22/93 



II 
SOG 7159 

Contact Dinkar Kharkar 
REPLICATE 

Lab sa"1)le id N302065·05 
Dept sa"1)le id 7159-005 

PARAMETER 

Gross Alpha 
Gross Beta 
Total Uraniun (ug/L) 
Plutoniun 238 
Plutoniun 239/240 
Americiun 241 
Carbon 14 
Neptuniun 237 

GAMMA SCAN ANALYTES 
Potassiun 40 
Iron 59 
Chromiun 51 
Cobalt 60 
Zinc 65 
Rutheniun 106 
Cesiun 134 
Cesiun 137 
Ceriun 144 
Europiun 152 
Europiun 154 
Radiun 226 
Thoriun 228 
Thorfun 232 

REPLICATES 
Page 1 

SUMMARY DATA SECTION 
Page 13 

REPLICATE 
pCi/L 

211 ERR 
(COUNT) 

0.85 
1.2 

0.007 
0.007 
0.009 

32 
0.042 

TMA NORCAL 
REPORTING GROOP 7159 

REPLICATE 

ORIGINAL 
Lab sa"1)le id N302065-01 

Dept sa"1)le id 7159-001 
Received 02/10/93 

MOA RDL QUALi· 
pCi/L pCi/L FIERS 

·':, 1 

20 

(fo 40 

< 9 40 

TEST 

·/ :· .. ::::-:.-···· . :: 
{: son:04·: 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Client sa"1)le id :::.B0::.:7K~0;::.4 _______ _ 

Matrix ~WA""T:.::E:.:.,.R ____ _ 
Collected ~02::.i{c..:Oc:8,._/9:..::3,.._ __ _ 

Chain of custody id ~E,._,FL:..·..:.1~05~3~---

ORIGINAL 211 ERR MOA 
pCi/L (COUNT) pCi/L 

QUALi· RPO 311 PROT 
FIERS X TOT LIHIT 

u 
u 
u 
u 
u 
u 
u 
u 

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

Lab id .;..TM""A"""N'---
P rotoco l ~HC·HEIS 
Version Ver 1.0 

Form DVD-REP 
Version =2 ...... 2=3 __ _ 

Report date 04/22/93 



I 
SDG 7159 

Contact Dinkar Kharkar 
REPLICATE 

Lab safl'4)le id N302065·06 
Dept safl'4)le id 7159-006 

PARAMETER 

Uraniun 233/234 
Uraniun 235 
Uraniun 238 
Strontiun 90 
Technetiun 99 

REPLICATES 
Page 2 

SUMMARY DATA SECTION 
Page 14 

REPLICATE 2a ERR 
pCi/L (C(l)NT) 

TMA NORCAL 
REPORTING GRClJP 7159 

REPLICATE 

ORIGINAL 
Lab safl'4)le id N302065·02 

Dept safl'4)le id 7159-002 
Received 02/10/93 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Client safl'4)le id =-B0::.:7M..:.=L~O _______ _ 
Matrix ~WA .... T=E.:..:.R ____ _ 

Collected =02""/"""0""'8/ ..... 9"'"'3 ___ _ 
Chain of custody id =EF-L~·~10-5_3 ___ _ 

lllA 
pCi/L 

RDL 
pCi/l 

QUALi- ORIGINAL 2a ERR lllA QUALi· RPO 3a PROT 
FIERS TEST pCi/L (CClJNT) pCi/L FIERS X TOT LIMIT 

u 
u 
u 
u 
u 

Lab id .... TM .... A .... N __ _ 
Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD-REP 
Version =2-.2~3 __ _ 

Report date 04/22/93 



q6 I 3ljQ7 {'15· 1 
I d • ..,,Q;i .,_,~,I 

!I 

TMA NORCAL 
REPORTING GROUP 7159 

~iank I REAGENT 

SDG 7159 
Contact Dinkar Kharkar 

Lab sample id N302065-04 
Dept sample id 7159-004 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/L) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

REAGENT BLANKS 
Page 1 

SUMMARY DATA SECTION 
Page 9 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 

13981-16-3 

14596-10-2 
10098-97-2 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

7440-29-1 

RESULT 
pCi/L 

. ) :.::.() ~()99· 

::0·~·46 •. 
•··••••>?6>•••••••·····•···· <o</. 

> 0:611 
···•>? ti .) . 

.·••····•···•• i •g·;•·~•?.1 . l:~t: 

BLANK 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Matrix ~W=A=T=E=R ______ _ 
Material 

2a ERR 
(COUNT) 

1.0 

1.1 
0.067 
0.041 
0.034 

0.009 
0.009 
0.020 
0.18 

34 
0.090 

MDA 

pCi/L 
RDL 

pCi/L 

3 

4 
0.2 
0.2 
0.2 

0.05 
0.05 
0.05 
2 

so 
1 

30 

30 

20 

40 
40 

QUALI-
FIERS 

u 
u . 
u 
u 
u 
u 
u 
u·<. 
u· 
·u . 
u 

·J ·. 

u · 
... u.' 
·u· 
u 
u 
u 
u 
u 
u 
U •. 
u . 
u 
u 
u 

TEST 

80A 

80B 
u 
u 
u 
u T 
PU 
PU 
AM 
y 

C 
NP 

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

Lab id =T=MA=N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2=3 __ _ 

Report date 04/22/93 



I 
TMA NORCAL 
REPORTING GROUP 7159 

Blank 
REAGENT BLANK I 

SDG 7159 Client Westinghouse Hanford 
Contact Dinkar Kharkar Contract MBH-SVV-069262 

Lab sample id N302065-08 Matrix WATER 
Dept sample id 7159-008 Material 

RESULT 2a ERR MDA RDL QUALI-
PARAMETER CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST 

Technetium 99 14133-76-7 1.2 5 u . TC 
Neptunium 237 13994-20-2 0.061 1 u NP 

Lab id TMAN 
Protocol WHC-HEIS 

REAGENT BLANKS Version Ver 1.0 
Page 2 Form DVD-OS 

SUMMARY DATA SECTION Version 2.23 
Page 10 Report date 04/22/93 



961 ZUQ') [""'.ICC 
• ~ ;..1 f i'L,. IQ/ J~l 

SDG 7159 
Contact Dinkar Kharkar 

Lab Sall1)le id N302065·03 
Dept sall1)le id 7159-003 

RESULT 
PARAMETER 

Gross Alpha 
Gross Beta 
Uraniun 233/234 
Uraniun 235 
Uraniun 238 
Total Uraniun (ug/L) 
Plutoniun 238 
Plutoniun 239/240 
Americiun 241 
Strontiun 90 
Carbon 14 
Neptuniun 237 

GAMMA SCAN ANALYTES 
Potassiun 40 
Iron 59 
Chromiun 51 
Cobalt 60 
Zinc 65 
Rutheniun 106 
Cesiun 134 
Cesiun 137 
Ceriun 144 
Europiun 152 
Europiun 154 
Radiun 226 
Thoriun 228 
Thoriun 232 

LAB CONTROL SAMPLES 
Page 1 

SUMMARY DATA SECTION 
Page 11 

pCi/L 

TMA NORCAL 
REPORTING GRClJP 7159 

LAB CONTROL SAMPLE 

2u ERR 
(COUNT) 

7.2 
2.6 
0.70 
0.13 
0.70 
4.8 
0.006 
0.13 
0.15 
1.9 

86 
1.2 

22 

15 

MOA 

pCi/L 
RDL 

pCi/L 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Matrix ""WA-"'T-=E.:.:.R ____ _ 
Material _________ _ 

QUALi- ADDED 
FIERS TEST pCi/L 

80A • 66~0 
808 •·. j9;9 

u 
u 
u 
U_T 
PU 
PU 
AH 
y 

C 

.·/ 4.78 

.0.219 
... ( 4.78 

/24.4 
C·/ 0 ·•i• 

{ ;08 . 
/ {:35 
( 12~0 . 
3810 

2u ERR 
pCi/L 

2.6 
1.6 
0.19 

REC 3a LMTS PROTOCOL 
X (TOTAL) LIMITS 

85 
.. ·.·-·:;._ 

90 
69-131 
77-123 

. 98 . 76-124 
0.018 110 10-190 

76-124 
67-133 

0.19 98 
.. • 

0.98 103 
0 

0.043 93 
0.054 104 
o.48 Hcio 

150 94 
1.0 .• 90 

13 

8.5 .• 99 

79-121 
80-120 
71-129 
84-116 
89-111 

77-123 

74-126 

Lab id ""TM"""A_N ____ _ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVO·LCS 
Version ""2.:..::2-=-3 __ 

Report date 04/22/93 



SDG 7159 
Contact Dinkar Kharkar 

Lab sa~le id N302065-07 
Dept sa~le id 7159-007 

PARAMETER 

Technetiun 99 

LAB CONTROL SAMPLES 
Page 2 

SUMMARY DATA SECTION 
Page 12 

RESULT 
pCi/L 

Q£ I 1ljq2 6"5· t .lOh;I ) . ~l~,b 

TMA NORCAL 
REPORTING GROUP 7159 

LAB CONTROL SAMPLE 
·•••••··········L~b•.·c~t•rol S~l•e•··••\\I••• 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Matrix _wA~T-E-R ____ _ 
Material _________ _ 

2u ERR 
(COUNT) 

MOA 

pCi/L 
RDL 

pCi/L 
QUALi · ADDED 
FIERS TEST pCi/L 

2u ERR 
pCi/L 

REC 3u LMTS PROTOCOL 
X (TOTAL) LIMITS 

6.0 5 6. 1 ·. 105 81-119 

Lab id ~TM=A=N ____ _ 

Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD·LCS 
Version =-2 .... 2 ... 3 __ _ 

Report date 04/22/93 



SDG 7159 
Contact Dinkar Kharkar 

REPLICATE 
Lab safl1)le id N302065-05 

Dept safl1)le id 7159-005 

PARAMETER 

Gross Alpha 
Gross Beta 
Total Uraniun (ug/L) 
Plutoniun 238 
Plutoniun 239/240 
Americiun 241 
Carbon 14 
Neptuniun 237 

GAMMA SCAN ANALYTES 
Potassiun 40 
Iron 59 
Chromiun 51 
Cobalt 60 
Zinc 65 
Rutheniun 106 
Cesiun 134 
Cesiun 137 
Ceriun 144 
Europiun 152 
Europiun 154 
Radiun 226 
Thoriun 228 
Thoriun 232 

REPLICATES 
Page 1 

SlMMARY DATA SECTION 
Page 13 

REPLICATE 2u ERR 
pCi/L (CWNT) 

TMA NORCAL 
REPORTING GRWP 7159 

REPLICATE 

ORIGINAL 
Lab safl1)le id N302065-01 

Dept safl1)le id 7159-001 
Received 02/10/93 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client safl1)le id =B0~7K-"""0~4 _______ _ 

Matrix =WA~T=E~R ____ _ 
Collected =02""/-"'0=8/'--'9""'3 ___ _ 

Chain of custody id =E~FL~-~10~5~3 ___ _ 

ll>A 
pCi/L 

RDL 
pCi/L 

QUALi- ORIGINAL 2u ERR MOA QUALi- RPO 3u PROT 
FIERS TEST pCi/L (CWNT) pCi/L FIERS X TOT LIMIT 

u 
u 
u 
u 
u 
u 
u 
u 

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

Lab id ~TM_A-N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-REP 
Version =2"-'.2=3 ___ _ 

Report date 04/22/93 



SDG 7159 
Contact Dinkar Kharkar 

REPLICATE 
Lab sa~le id N302065·06 

Dept sa~le id 7159-006 

PARAMETER 

Uran iun 233/234 
Uran iun 235 
Uraniun 238 
Strontiun 90 
Technetiun 99 

REPLICATES 
Page 2 

SUMMARY DATA SECTION 
Page 14 

REPLICATE 2u ERR 
pCi/L (CClJNT) 

TMA NORCAL 
REPORTING GRClJP 7159 

REPLICATE 

ORIGINAL 
Lab sa~le id N302065 · 02 

Dept sa~le id 7159-002 
Received 02/10/93 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Client sa~le id .:::.B0:c..:7Mc:.=L.::;..0 _______ _ 

Matrix ~WA""T""E~R ____ _ 
Collected ~02=/-'0=8.._/9'""3'-----

Chain of custody id =E-FL-·~10~5_3 ___ _ 

lil>A 
pCi/L 

RDL 
pCi/L 

QUALi · ORIGINAL 2u ERR lil>A QUALi • RPO 3u PROT 
FIERS TEST pCi/L (CClJNT) pCi/L FIERS X TOT LIMIT 

u 
u 
u 
u 
u 

Lab id ""'TM..;;.A'""N'---
Protoco l WHC·HEIS 
Version Ver 1. 0 

Form DVD-REP 
Version ~2.:..:.2::.::3;__ __ 

Report date 04/22/93 



Ill 
SDG 7159 

Contact Dinkar Kharkar 

Lab sample id N302065-0l. 
Dept sample id 7159-001 

Received 02[10[93 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Total Uranium (ug/L) 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
Technetium 99 14133-76-7 
Carbon 14 14762-75-5 
Neptunium 237 13994-20-2 

GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 14596-12-4 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 15 

14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7159 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07K04 
WATER 
02[08[93 
EFL-1053 

RESULT 
pCi/L 

2a ERR 
(COUNT) 

MDA 
pCi/L 

RDL 
pCi/L 

QUALI-
FIERS TEST 

0~75 \. 
-o. 33 (:< 

)oiaJi ,• •·.·. ornos 
.fotoi.3 . 

·•·•••··········2876·6•1••····· < f 0 / 003 ... 

<§~224.• •. · 
·. ·''', ·o·.·10>?, 
": /"' ... :;( ~·· 6 .. ;::'>::.' 

1.1 
1.2 
0.038 
0.030 
0.013 

0.006 
0.006 
0.013 
0.20 
1.2 

i 45 : 30 
. <\ :.::: 0 ( 009> 0.036 

:: : './:\·/)//\'. 
.. ·;: } 

u' 
u 
u •·· .. ·u .,,•· 

·u >· 
u ··•·. 
u· ·, 

3 
4 
0.2 
0.2 
0.2 

0.05 
0.05 
0.05 
2 
5 

50 
1 

30 

30 

20 

40 
40 

u 
u 
u 
u 
u .· .. 

u 

u •· 
U < 

u 
J 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
U . 

u 
. u·. ,..,. 
u 

BOA 
BOB 
u 
u 
u 
u T 
PU 
PU 
AM 
y 

TC 
C 
NP 

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

Lab id =T~MA=N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2~3 __ _ 

Report date 04[22[93 



. ' TMA NORCAL 
REPORTING GROUP 7159 :::·:::< .: . 

·::•:.·-: <ao1Ko4 
1111 DATA SHEET, cont 

1 •.··•.·. ·<; 

SDG 7159 
Contact Dinkar Kharkar 

Lab sample id N302065-0l.. 
Dept sample id 7159-001 

Received 02ll0l93 

PARAMETER CAS NO 

Thorium 232 7440-29-1 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 16 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id B07K04 
Matrix WATER 

Collected 02l0Bl93 
Chain of custody id EFL-1053 

RESULT 
pCi/L 

2a ERR 
(COUNT) 

MDA 
pCi/L 

RDL 
pCi/L 

QUALI-
FIERS TEST 

u GAM 

Lab id =T=MAN=-=--
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version ;2~·=2=3 __ _ 

Report date 04l22l93 



I 

96 (3Lt9Z .. 676 I 

SDG 7159 
Contact Dinkar Kharkar 

Lab sample id N302065-0~ 
Dept sample id 7159-002 

Received 02l10l93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/L) 
Plutonium 238 
P l utonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 17 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7159 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07MLO 
WATER 
02l08l93 
EFL-1053 

RESULT 
pCi/L 

2a ERR 
(COUNT) 

MDA 
pCi/L 

RDL 
pCi/L 

QUALI-
FIERS TEST 

1.2 
1.1 
0.070 
0.042 
0.035 

0.005 
0.005 
0.020 
0.21 
1.8 

29 
0.070 

3 
4 
0.2 
0.2 
0 . 2 

0.05 
0.05 
0.05 
2 
5 

so 
1 

30 

30 

20 

40 
40 

u 
u 
u 
u 
u 

"•u 
· u 
u·" 
u 
u 
u 
u 

. BJ 

u 
u 
u 
u 
u 
u 
u .·. 
U ·.· 

u .··•.·. 
U · 
u ..... 
u · 
:U=•.· 

Lab id TMAN 

80A 
80B 
u 
u 
u 
U T 

PU 
PU 
AM 
y 

TC 
C 

NP 

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

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 04l22/93 



SDG 
Contact 

Lab sample id 
Dept sample id 

Received 

9 r I 3llQ2 6-, i"? b "' 11 • . I t'-
TM A NORCAL 
REPORTING GROUP 7159 

DATA SHEET, cont 

7159 Client 
Dinkar Kharkar Contract 

N302065-oi Client sample id 
7159-002 Matrix 
02 oo L93 Collected 

Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07MLO 
WATER 
02LOBL93 
EFL-1053 

RESULT 2a ERR MDA RDL QUALI-
PARAMETER 

Thorium 232 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 18 

CAS NO pCi/L 

7440-29-1 U · 

(COUNT) pCi/L 

-".-,:=•4o i:: , 

pCi/L FIERS TEST 

u GAM 

Lab id =T~MA::..:.:..:.N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2=3 __ _ 

Report date 04/22/93 

I 



Test~ Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

LAB SUF-
CLIENT SAMPLE ID SAMPLE ID FIX PLANCHET 

Preparation batch 2436-034 Prep error 5.0 X 
B07K04 N302065·01 7159-001 
B07MLO 
Reagent Blank 
Lab Control Sarrple 
Replicate (N302065·01) 

N302065·02 
N302065·04 
N302065-03 
N302065·05 

7159-002 
7159-004 
7159-003 
7159-005 

TMA NORCAL 
REPORTING GRClJP 7159 

RESULT SUMMARY 
AMERICIUM 241 IN WATER 

ALPHA SPECTROSCOPY 

Americiun 
241 

Nominal values and limits from method RDLs (pCi/L) 0.05 

RESULT stJ4MARIES 
Page 1 

SlJfllARY DATA SECTION 
Page 19 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Lab id ""TM"'A-"'N'---
Protoco l WHC · HEIS 
Version Ver 1. 0 

Form DVD·CRS 
Version ~2"'.2:aa3._ __ 

Report date 04/22/93 



Test!!/:..._ Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

CLIENT SAMPLE ID 
LAB 
SAMPLE ID 

SUF· 
FIX PLANCHET 

Preparation batch 2436-034 Prep error 5.0 X 
B07K04 N302065·01 7159-001 
B07MLO N302065-02 7159-002 
Reagent Blank N302065·04 
Reagent Blank N302065-08 
Lab Control Saq,le N302065·03 
Replicate (N302065-01) N302065-05 

7159-004 
7159-008 
7159-003 
7159-005 

TMA NORCAL 
REPORTING GRClJP 7159 

RESULT SUMMARY 
NEPTUNilM IN WATER 

l ALPHA SPECTROSCOPY 

NeptLni U1I 

237 

Nominal values and limits from method RDLs (pCi/L) 

RESULT SlM4ARIES 
Page 2 

SlM4ARY DATA SECTION 
Page 20 

Client Westinghouse Hanford 
Contract HBH·SW-069262 

Lab id """TH ___ A ___ N;_,_ __ 

Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD·CRS 
Version =2.'-"2=3 __ _ 

Report date 04/22/93 



Test f!l_ Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

LAB SUF· 

CLIENT SAMPLE ID SAMPLE ID FIX PLANCHET 

Preparation batch 2436-034 Prep error 5.0 X 
B07K04 N302065·01 7159-001 
B07MLO N302065·02 7159-002 
Reagent Blank N302065·04 7159-004 
Lab Control Sa~le N302065-03 7159-003 
Replicate (N302065-01) N302065-05 7159-005 

TMA NORCAL 
· REPORTING GRCJJP 7159 

RESULT SUMMARY 
PLUTONllM, ISOTOPIC IN YATER 

ALPHA SPECTROSCOPY 

Plutonil.111 
238 

Plutoniun 
239/240 

u 
u 
u 

ok 
u 

Ncninal values and limits frcn method RDLs CpCi/L) 0.05 0.05 

RESULT SlMMARIES 
Page 3 

SlMMARY DATA SECTION 
Page 21 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Lab id """TM""A"""N'--
P rotoco l WHC·HEIS 
Version Ver 1.0 

Form DVD·CRS 
Version =2.,..2:.:3:;__ __ 

Report date 04/22/93 



961 ~192 .. 6766 

Test _u_ Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

LAB SUF-
CLIENT SAMPLE ID SAMPLE ID FIX PLANCHET 

Preparation batch 2436-034 Prep error 5.0 X 
B07K04 N302065 -01 7159-001 
B07MLO N302065-02 7159-002 
Reagent Blank 
Lab Control Sa""le 
Replicate (N302065 -02) 

N302065-04 
N302065 -03 
N302065 -06 

7159-004 
7159-003 
7159-006 

TMA NORCAL 
REPORTING GROJP 7159 

RESULT SUMMARY 
URANIIM, ISOTOPIC IN ~ATER 

ALPHA SPECTROSCOPY 

1: Uraniun 
233/234 

2: Uraniun 
235 

u 
u 
u 

ok 
u 

Nominal values and limits from method RDLs (pCi/L) 0.2 0.2 

RESULT SIMMARIES 
Page 4 

SLMMARY DATA SECTION 
Page 22 

3: Uraniun 
238 

0.2 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

RESULT RATIOS (X) 
1+3 2u 2+3 2u 

100 22 5 

100 4 
Averages 

Lab id ~TM"""A""N'----
P rotoco l WHC-HEIS 
Version Ver 1.0 

Form DVD-CRS 

Version ~2.:..:.2::::3'----
Report date 04/22/93 

3 



9613ll92.6?67 

Test!£_ Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

LAB SUF-
CLIENT SAMPLE ID SAMPLE ID FIX PLANCHET 

Preparation batch 2436-D34 Prep error 1D.O X 
B07K04 N302065-01 A1 7159-001 
B07MLO N302065-02 A1 7159-002 
Reagent Blank N302065-08 7159-008 
Lab Control Salll>le N302065-07 7159-007 
Replicate CN302065-02) N302065-06 7159-006 

TMA NORCAL 
REPORTING GROOP 7159 

RESULT SUMMARY 
TECHNETIUM 99 IN WATER 

BET A COONTI NG 

Technetiun 
99 

Nominal values and limits from method RDLs (pCi/L) 5 

RESULT SlMIARIES 
Page 5 

SUMMARY DATA SECTION 
Page 23 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Lab id __ TM=A ... N'---
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-CRS 

Version ~2 ..... 2=3'---
Report date 04/22/93 



Test _Y_ Matrix WATER 
S0G 7159 

Contact Dinkar Kharkar 

LAB SUF-
CLIENT SAMPLE ID SAMPLE ID FIX PLANCHET 

Preparation batch 2436-034 Prep error 10.0 X 
B07K04 N302065-01 7159-001 
B07HL0 
Reagent Blank 
Lab Control S8"1)le 
Replicate (N302065-02) 

N302065·02 
N302065·04 
N302065-03 
N302065-06 

7159-002 
7159-004 
7159-003 
7159-006 

TMA NORCAL 
REPORTING GRCXJP 7159 

RESULT SUMMARY 
STRONTIUM 90 IN WATER 

BETA CCXJNTING 

Strontiun 
90 

Nominal values and limits from method RDLs (pCi/L) 2 

RESULT SUMMARIES 
Page 6 

SUl4ARY DATA SECTION 
Page 24 

Client Westinghouse Hanford 
Contract HBH-SW-069262 

Lab id _TM_A_N __ _ 

Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD·CRS 
Version ___ 2-".2=3 __ _ 

Report date 04/22/93 



QI" 11uq•? li l'Q .tb . ,J 1.1,~rJf tll 

Test 80A Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

LAB SUF-
CLIENT SAMPLE ID SAMPLE ID FIX PLANCHET 

Preparation batch 2436-034 Prep error 20.0 X 
B071C04 N302065·01 7159-001 
B07HLO 
Reagent Blank 
Lab Control Sample 
Replicate (N302065·01) 

N302065·02 
N302065·04 
N302065·03 
N302065·05 

7159-002 
7159-004 
7159-003 
7159-005 

TMA NORCAL 
REPORTING GROUP 7159 

RESULT SUMMARY 
GROSS ALPHA IN WATER 

GAS PROPORTIONAL COUNTING 

1: Gross 
Alpha 

2: Sun, Alpha 
Emitters 

0.10 

Nominal values and limits from method RDLs (pCi/L) 3 

RESULT SUMMARIES 
Page 7 

stM4ARY DATA SECTION 
Page 25 

Client Westinghouse Hanford 
Contract HBH-SW-069262 

Average 

RESULT RATIO (X) 
2+1 2u 

Lab id ~TH~A-N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD·CRS 
Version =-2....,.2=3 __ _ 

Report date 04/22/93 



Test 80B Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

CLIENT SAMPLE ID 
LAB 
SAMPLE ID 

SUF-
FIX PLANCHET 

Preparation batch 2436-034 Prep error 15.0 X 
B07K04 N302065-01 7159-001 
B07MLO N302065·02 7159-002 
Reagent Blank 
Lab Control Sa~le 
Replicate (N302065-01) 

N302065·04 
N302065-03 
N302065-05 

7159-004 
7159-003 
7159-005 

TMA NORCAL 
REPORTING GRCXJP 7159 

RESULT SUMMARY 
GROSS BETA IN WATER 

GAS PROPORTIONAL CCXJNTING 

1: Gross 
Beta 

2: Sllll, Beta 
Emitters 

1.2 

Naninal values and limits fran method RDLs (pCi/L) 4 

RESULT SlM!ARIES 
Page 8 

SUMMARY DATA SECTION 
Page 26 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Average 

RESULT RATIO (X) 
2+1 2a 

Lab id ... TM .... A .... N ____ _ 

Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD-CRS 
Version ~2.:..:.2==3---__ 

Report date 04/22/93 



ql. 13~icy, rr1 I 
ll'.J p,,,:; -I~.)~l t ,. 

Test GAM Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

LAB SUF-
CLIENT SAMPLE ID SAHPLE ID FIX PLANCHET 

Preparation batch 2436-034 Prep error 15.0 X 
B07K04 N302065-01 7159-001 
B07ML0 N302065-02 
Reagent Blank N302065·04 
Lab Control Sall'4)le N302065-03 
Replicate (N302065-01) N302065-05 

7159-002 
7159-004 
7159-003 
7159-005 

TMA NORCAL 
REPORTING GRCXJP 7159 

RESULT SUMMARY 
GAMMA EMITTERS 

GAHHA SCAN 

Cobalt 60 Cesiun 137 

u 
u 
u 

ok 
u 

Nominal values and limits from method RDLs (pCi/L) 30 20 

RESULT SUMMARIES 
Page 9 

SIMHARY DATA SECTION 
Page 27 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Lab id ~TM-A~N __ _ 
Protocol WHC·HEIS 
Version Ver 1.0 

Form DVO·CRS 
Version ~2 ..... 2=3 ____ _ 

Report date 04/22/93 



g1.: m 1ug1 6. :rn .iClh, Ld:,!•!I' .. ~ l(.. 

Test !LL Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

LAB SUF-
CLIENT SAMPLE ID SAMPLE ID FIX PLANCHET 

Preparation batch 2436-034 Prep error 9.0 X 
B07K04 N302065·01 7159-001 
B07MLO N302065·02 
Reagent Blank N302065·04 
Lab Control Saq,le N302065·03 
Repl icate (N302065-01) N302065 · 05 

7159-002 
7159-004 
7159-003 
7159-005 

TMA NORCAL 
REPORTING GRWP 7159 

RESULT SUMMARY 
URANIUM, TOTAL IN WATER 

KINETIC PHOSPHORIMETRY 

Total 
Uraniun 

Nominal values and limits from method RDLs (Ug/L) 

RESULT SUMMARIES 
Page 10 

SUMMARY DATA SECTION 
Page 28 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Lab id ~TM~A_N~-
Protoco l WHC·HEIS 
Version Ver 1.0 

Form DVD·CRS 
Version =2 .... 2=3 __ _ 

Report date 04/22/93 



Test _c_ Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

LAB SUF-
CLIENT SAMPLE ID SAMPLE ID FIX PLANCHET 

Preparation batch 2436-034 Prep error 10.0 X 
B07K04 N302065-01 7159-001 
B07ML0 N302065-02 7159·002 
Reagent Blank N302065-04 
Lab Control Saq,le N302065-03 
Replicate (N302065-01) N302065-05 

7159-004 
7159-003 
7159-005 

TMA NORCAL 
REPORTING GROOP 7159 

RESULT SUMMARY 
CARBON 14 IN WATER 

LIQUID SCINTILLATION 

Carbon 14 

Nominal values and limits from method RDLs CpCi/L) 50 

RESULT SUMMARIES 
Page 11 

St.N4ARY DATA SECTION 
Page 29 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Lab id ___ TM __ A=N __ _ 

Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD·CRS 
Version .:.2 .... 2=3 __ _ 

Report date 04/22/93 



TMA NORCAL 
REPORTING GRClJP 7159 

Test Afi_ Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 
METHOD SUMMARY 

AMERICIUM 241 IN WATER 
ALPHA SPECTROSCOPY 

LAB RAW SUF· 
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 

Preparation batch 2436-034 Prep error 5.0 X 
807K04 
B07HLO 
Blank (Stnd=118TT) 
LCS (Stnd=11868) 
Replicate (N302065-01) 

Nominal values and limits 

PROCEDURES REFERENCE 
EP-040 
EP-940 
EP-960 
EP-008 

METHOO SUl9(ARIES 
Page 1 

SUIIARY DATA SECTION 
Page 30 

N302065-01 7159-001 
N302065-02 7159-002 
N302065-04 7159-004 
N302065·03 7159-003 
N302065-05 7159-005 

from method 

HASL 300/AM-03 
Envirorvnental ~ater dissolution 
Plutoniun Purification 
Americiun-Curiun Purification 
Heavy Elements Electroplating 

lt>A ALIQUOT RESID 
pCi/L L mg 

0.05 1.00 

YIELD CClJNT FWHM 
X min keV 

n r i;as••••• 
70 ····••>685 
53 >•< tss\ 
71 V 6ssJ 
84 <••••• fosH 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

DAYS ANAL· 
HELD PREPARED YZED DETECTOR 

03/23/93 04/12 SS-047 
03/23/93 04/12 SS-048 
03/23/93 04/12 SS-050 
03/23/93 04/12 SS-049 
03/23/93 04/12 SS-051 

.. 

20-105 700 100 180 

AVERAGES :!: 2 SD 
FOR 5 SAMPLES 

MDA ___Q_,_QL :I: ---2..,R. 
YIELD _7_1_ :I: _2_3_ 

FWHM :I: 

Lab id ""'TM""A""N'---
Protoco l WHC-HEIS 
Version Ver 1.0 

Form DVD-CMS 
Version =2~.2=3 __ _ 

Report date 04/22/93 



Test t!£..._ Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

LAB 

CLIENT SAMPLE ID SAMPLE ID 

Preparation batch 2436-034 Prep 
B07K04 N302065-01 
B07MLO N302065-02 
Blank (Stnd=11881) N302065·04 
Blank (Stnd=12434) N302065·08 
LCS (Stnd=11872) N302065 · 03 
Replicate (N302065·01) N302065·05 

RAW 
TEST 

error 

Nominal values and limits from method 

SUF-
FIX 

5.0 X 

TMA NORCAL 
REPORTING GRCXJP 7159 

METHOD SUMMARY 
NEPTUNIUM IN WATER 
ALPHA SPECTROSCOPY 

ll>A ALIQUOT RESID 
PLANCHET pCi/L L mg 

7159-001 0.200 
7159-002 0.200 
7159-004 0.200 
7159-008 0.200 
7159-003 0.200 
7159-005 0.200 

0.200 

PROCEDURES EP-040 
EP-930 

Envirol'YllE!ntal water dissolution 
Neptuniun purification 

METHOD SI.MMARIES 
Page 2 

SUIMARY DATA SECTION 
Page 31 

YIELD CCXJNT FWHM 
X min keV 

59 H'4s 
48 114~ 
49 nig< 
46 ........ Htl>•••• 
49 u:nz;; ••• 
48 i .. fii.i. 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

DAYS ANAL-
HELD PREPARED YZED DETECTOR 

04/03/93 04/03 BETA 
04/03/93 04/03 BETA 
04/03/93 04/03 BETA 
04/03/93 04/03 BETA 
04/03/93 04/03 BETA 
04/03/93 04/03 BETA 

20- 105 100 180 

AVERAGES t 2 SD 

FOR 6 SAMPLES 
MDA _Q_,_l,Q t _0_. 1_ 

YIELD _5_0_ t __ 9_ 

FWHM t 

Lab id ~™-A-N __ _ 

Protocol WHC · HEIS 
Version Ver 1.0 

Form DVD-CMS 

Version ~2""'.2""3'---
Report date 04/22/93 



Test flL_ Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

9613'-192 .. 6776 
TMA NORCAL 
REPORTING GROUP 7159 

METHOD SUMMARY 
PLUTONllM, ISOTOPIC IN WATER 

ALPHA SPECTROSCOPY 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

LAB RAW SUF- MAX MDA ALIQUOT RESID YIELD COUNT FWHM DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET pCi/L L 118 X min keV HELD 

Preparation batch 2436-034 Prep error 5.0 X 
B07K04 N302065-01 7159-001 iLOZ 1.00 

1.00 
1.00 
1.00 
1.00 

55 
B07MLO 
Blank (Stnd=118TT) 
LCS (Stnd=11868) 
Replicate (N302065-01) 

N302065-02 
N302065-04 
N302065-03 
N302065-05 

7159-002 
7159-004 
7159-003 
7159-005 

Nominal values and limits from method 

PROCEDURES REFERENCE 
EP-040 
EP-940 
EP-008 

METHOO SUMMARIES 
Page 3 

SUMMARY DATA SECTION 
Page 32 

ASTM 3865-90 
Envi rorwnenta l water dissolution 
Plutonium Purification 
Heavy Elements Electroplating 

·• WM£ 
••·•· O'.h:f?• 
J••··f:02 ( 

··• ro:oJ > 
0.05 1.00 

11 fos: 
40 1 :t~f 
57 :C•,··••:705i,• 
47 : • 765\ 

20-105 700 100 180 

AVERAGES :t: 2 SD 
FOR 5 SAMPLES 

PREPARED YZED DETECTOR 

03/23/93 04/12 SS-052 
03/23/93 04/12 SS-053 
03/23/93 04/12 SS-055 
03/23/93 04/12 ss-054 
03/23/93 04/12 SS-056 

MDA _Q_,_Q?_ :I: _Q_,_Q_l_ 

YIELD _ 5_4_ :!: _23 _ 

FWHM :I: 

Lab id ""'TM .... A""N'----
Protoco l WHC-HEIS 
Version Ver 1.0 

Form DVD-CMS 

Version "'"2"-'.2==3'----
Report date 04/22/93 



Test U __ Matrix WATER 
SOG 7159 

Contact Dinkar Kharkar 

06 F'~ig" ,-,.,,1 
1 11 ~1 j l, ~ ftj/ .t l 

TMA NORCAL 
REPORTING GRCJJP 7159 

METHOD SUMMARY 
URANIUM, ISOTOPIC IN WATER 

ALPHA SPECTROSCOPY 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

LAB RA\l SUF- MAX ll>A ALIQUOT RESID YIELD CCJJNT FWHM DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 

Preparation batch 2436-034 Prep error 5.0 X 
B07K04 N302065-01 7159-001 
B07MLO N302065-02 7159-002 
Blank (Stnd=11875) N302065-04 7159-004 
LCS (Stnd=11866) N302065-03 7159-003 
Replicate (N302065-02) N302065-06 7159-006 

Nominal values and limits from method 

PROCEDURES REFERENCE 
EP-040 
EP-910 
EP-008 

METHOD SlM4ARIES 
Page 4 

stJIIIARY DATA SECTION 
Page 33 

ASTM 3972-90 
Environmental water dissolution 
Uranium purification 
Heavy Elements Electroplating 

pCi/L L ~ 

0.2 1.00 

X min lceV HELD 

30-105 150 100 180 

AVERAGES :!: 2 SD 
FOR 5 SAMPLES 

PREPARED YZED DETECTOR 

03/23/93 04/09 SS-006 
03/23/93 04/02 SS-015 
03/23/93 04/02 SS-017 
03/23/93 04/02 SS-016 
03/23/93 04/02 SS-018 

MDA ___Q.,1_ :t _o_.1 _ 
YIELD _ 6_8_ :t _1_7 _ 

FWHM :t 

Lab id .._TM""A""N'---
Protoco l WHC-HEIS 
Version Ver 1.0 

Form DVD-CMS 

Version =2-'".2=-=3'---
Report date 04/22/93 



Test I£_ Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

(l?; ~. lUq7 l?1Cl 
J 1,,,1 ij J f i !••"' ~if I \~I 

TMA NORCAL 
REPORTING GRC1JP 7159 

METHOD SUMMARY 
TECHNETIUM 99 IN WATER 

,\ BETA CC1JNTING 

Client Westinghouse Hanford 
Contract HBH-SVV-069262 

LAB RAW SUF- ll>A ALIQUOT RESID YIELD COONT FWHM DAYS ANAL-
CLIENT SAMPLE JD SAMPLE ID TEST FIX PLANCHET pCi/L 

Preparation batch 2436-034 Prep error 10_0 X 
B07K04 N302065-01 A1 7159-001 
B07MLO N302065-02 A1 7159-002 
Blank (Stnd=12124) N302065-08 7159-008 
LCS (Stnd=12123) N302065-07 7159-007 
Replicate (N302065-02) N302065-06 7159-006 

Nominal values and limits from method 5 

PROCEDURES REFERENCE 
EP-020 
EP-540 

METHOO SUMMARIES 
Page 5 

SUMMARY DATA SECTION 
Page 34 

HASL 300/T C · 01 
Sa~le leach technique for Technetiun-99 
Technetiun-99 Purification 

L ~ 

0.200 

X min keV HELD 

50 180 

AVERAGES t 2 SO 
FOR 5 SAMPLES 

PREPARED YZED DETECTOR 

03/24/93 03/31 LBG -015 
03/24/93 03/29 LBG-009 
03/24/93 03/29 LBG-011 
03/24/93 03/28 LBG-011 
03/24/93 03/29 LBG -010 

HOA _3 __ t _QL 

YIELD _6_2_ t _1_1_ 
F\JHH :!: 

Lab id ~TH=A=N ____ _ 

Protocol \JHC·HEIS 
Version Ver 1.0 

Form DVD-CHS 
Version ~2"". 2==3 ____ _ 

Report date 04/22/93 



Test _Y_ Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

9 ,r (3llQ? ·· 77C\ ,U . l.1t:. .. fr1·j 
TMA NORCAL 
REPORTING GRCXJP 7159 

METHOD SUMMARY 
STRONTllM 90 IN WATER 

BETA CCXJNTING 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

LAB RAW SUF· MDA ALIQUOT RESID YIELD CCXJNT FWHM DAYS ANAL· 
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 

Preparation batch 2436-034 Prep error 10.0 X 
B07K04 N302065·01 7159-001 
B07HLO N302065·02 7159-002 
Blank (Stnd=11878) N302065-04 7159-004 
LCS (Stnd=11869) N302065·03 7159-003 
Replicate (N302065-02) N302065-06 7159-006 

Nominal values and limits from method 

HASL 300/SR-01,·02 
Envirorroental water dissolution 

pCi/L L 

2 1.00 

PROCEDURES REFERENCE 
EP-040 
EP-520 Yttriun purification for strontiun-90 analysis 

METHOO SlMMARIES 
Page 6 

SUMMARY DATA SECTION 
Page 35 

mg X 

20-105 

min lceV HELD PREPARED YZED DETECTOR 

03/17/93 03/17 BETA 
03/17/93 03/17 BETA 
03/17/93 03/27 BETA 
03/17/93 03/17 BETA 
03/17/93 03/17 BETA 

25 180 

AVERAGES :t 2 SD MDA _Q_,L :t ___Q_,l_ 

FOR 5 SAMPLES YIELD 81 :t _1_0_ 
FWHM ___ :t __ _ 

Lab id .... TM .... A ... N ____ _ 

Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD-CMS 
Version ~2.:.a.2:a:3 ____ _ 

Report date 04/22/93 



Test BOA Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

TMA NORCAL 
REPORTING GROOP 7159 

METHOD SUMMARY 
GROSS ALPHA IN WATER 

GAS PROPORTIONAL COONTING 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

LAB 
SAMPLE ID 

RAW SUF- ll>A 

pCi/L 
ALIQUOT RESID YIELD COONT FWHM DAYS ANAL-

CLIENT SAMPLE ID TEST FIX PLANCHET L mg X min keV HELD PREPARED YZED DETECTOR 

Preparation batch 2436-034 Prep error 20.0 X 
B07K04 N302065-01 80 7159-001 
B07MLO N302065-02 80 7159-002 
Blank (Stnd=11873) N302065-04 80 7159-004 
LCS (Stnd=11864) N302065-03 80 7159-003 
Replicate (N302065-01) N302065-05 80 7159-005 

Nominal values and limits from method 

PROCEDURES REFERENCE ASTM 1943-90; EPA 900 

3 

0.300 63 
0.300 = :as 
0.300 {16) 
o.3oo 1ss: 
0.300 >¥ti 

0.300 5-150 

EP-120 Gross Alpha and Gross Beta in envirorvnenal water 

METHOO SUMMARIES 
Page 7 

SUMMARY DATA SECTION 
Page 36 

·••· h ocf 
❖ 100> 

... ?100: 
;: 1QQ) : ,oo 

100 

03/15/93 
03/15/93 
03/15/93 
03/15/93 
03/15/93 

180 

03/16 GRB-102 
03/16 GRB-103 
03/16 GRB -109 
03/16 GRB-104 
03/16 GRB -110 

AVERAGES :t 2 SO MDA _2 __ :t _2 __ 

FOR 5 SAMPLES YIELD :t 

FWHM :t 

Lab id .a.:TM""A""'N'---
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-CMS 
Version "'"2~.2=3 __ _ 

Report date 04/22/93 



Test 80B Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

TMA NORCAL 
REPORTING GRCXJP 7159 

METHOD SUMMARY 
GROSS BETA IN WATER 

GAS PROPORTIONAL CCXJNTING 

Client Westinghouse Hanford 
Contract HBH-SW-069262 

LAB 
SAMPLE ID 

RAW SUF- ll>A 

pCi/L 
ALIQUOT RESID YIELD CCXJNT FWHH DAYS ANAL-

CLIENT SAMPLE ID TEST FIX PLANCHET L mg X min keV HELD PREPARED YZED DETECTOR 

Preparation batch 2436-034 Prep error 15.0 X 

B07K04 N302065-01 80 7159-001 
B07HLO N302065-02 80 7159-002 
Blank (Stnd=11873) N302065-04 80 7159·004 
LCS (Stnd=11864) N302065-03 80 7159-003 
Replicate (N302065-01) N302065-05 80 7159-005 

Nominal values and limits from method 

PROCEDURES REFERENCE ASTH 1943-90; EPA 900 

4 

o.3oo n:r: 
0.300 :~;: 
0.300 .d,=g: 
o.3oo ( H;J 
0.300 > 6t} 

0.300 5-150 

EP-120 Gross Alpha and Gross Beta in environmenal water 

HETHOO SUHHARIES 
Page 8 

SIM4ARY DATA SECTION 
Page 37 

03/15/93 03/16 GRB-102 
03/15/93 03/16 GRB-103 
03/15/93 03/16 GRB-109 
03/15/93 03/16 GRB-104 
03/15/93 03/16 GRB-110 

100 180 

AVERAGES t 2 SO HOA _2 __ t _O __ 

FOR 5 SAMPLES YIELD t 

FWHH t 

Lab id -"TH_A_N'---
Protoco l WHC-HEIS 
Version Ver 1.0 

Form DVD-CHS 
Version =2-.2=3 __ _ 

Report date 04/22/93 



9613492 .. 6782 
TMA NORCAL 
REPORTING GRCXJP 7159 

Test GAM Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 
METHOD SUMMARY 

GAMMA EMITTERS 

LAB RA\I SUF· 
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 

Preparation batch 2436-034 Prep error 15.0 X 
B07K04 
B07MLO 
Blank (Stnd=11874) 
LCS (Stnd=11865) 
Replicate (N302065·01) 

Nominal values and limits 

PROCEDURES REFERENCE 
EP-100 

METHOO SlMMARIES 
Page 9 

SlMMARY DATA SECTION 
Page 38 

N302065·01 7159-001 
N302065·02 7159-002 
N302065·04 7159·004 
N302065·03 7159-003 
N302065·05 7159-005 

from method 

ASTM 3649-85; EPA 901.1 
Preparation 

GAMMA SCAN 

K>A ALIQUOT RESID 
pCi/L L mg 

20 0.500 

YIELD 
X 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

CCXJNT FWHM DAYS 
min keV HELD 

:>i;42: 
·•··· 642 

:!I; }dit !1 

}1043 \ 

400 180 

AVERAGES± 2 SO 
FOR 4 SAMPLES 

ANAL· 
PREPARED YZED DETECTOR 

03/26/93 03/26 MB,02,00 
03/26/93 03/26 MB,05,00 
03/27/93 03/27 MB,03,00 
03/27/93 03/27 MB,02,00 
03/27/93 03/27 MB,05,00 

MDA _9 __ ± _3 __ 
YIELD ___ ± 

F\.IHM ± 

Lab id _TM_A_N __ _ 
Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD·CMS 
Version "'"2'"'.2""3 __ _ 

Report date 04/22/93 



Test \LL Matrix WATER 
SOG 7159 

Contact Dinkar Kharkar 

9613Y92~6783 
TMA NORCAL 
REPORTING GRClJP 7159 

METHOD SUMMARY 
·URANIUM, TOTAL IN IJATER 

KINETIC PHOSPHORIMETRY 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

LAB 
SAMPLE ID 

RAIJ SUF- MDA 
ug/L 

ALIQUOT RESID YIELD CClJNT FIJHM DAYS ANAL· 
CLIENT SAMPLE JD TEST FIX PLANCHET L mg X min keV HELD 

Preparation batch 2436-034 Prep error 9.0 X 
B07K04 N302065-01 7159-001 
B07MLO 
Blank (Stnc:1=11876) 
LCS (Stnc:1=11867) 
Replicate (N302065·01) 

N302065·02 
N302065-04 
N302065·03 
N302065·05 

7159-002 
7159-004 
7159-003 
7159-005 

Nominal values and limits from method 

ASTM 05174-91 
Envirorwnental water dissolution 

o:-Cis > 0.0200 /' 
'(Los ···• 0.0200 

. };l >' • 0.0200 .·.•· 

\ 41 \j 0.0200 
<o\oa ···•··• 0.0200 

0.0200 

PROCEDURES REFERENCE 
EP-040 
EP-044 
EP-928 

Total uraniun by kinetic phosphorimetry 
Total Uraniun by Kinetic Phosphorimetry 

METHOO SlMMAR I ES 
Page 10 

SlMMARY DATA SECTION 
Page 39 

180 

AVERAGES :t 2 SO 

FOR 5 SAMPLES 

PREPARED YZED DETECTOR 

03/18/93 03/18 KPA 
03/18/93 03/18 KPA 
03/18/93 03/18 KPA 
03/18/93 03/18 KPA 
03/18/93 03/18 KPA 

MDA _2 __ :t _4 __ 

YIELD :t 

FWHM :I: 

Lab id ""'TM'""A""N'---
Protoco l WHC·HEIS 
Version Ver 1.0 

Form OVO·CMS 
Version =2~.2=3 __ _ 

Report date 04/22/93 



Test _c_ Matrix WATER 
SDG 7159 

Contact Dinkar Kharkar 

TMA NORCAL 
REPORTING GRClJP 7159 

METHOD SUMMARY 
CARBON 14 IN WATER 

LIQUID SCINTILLATION 

Client Westinghouse Hanford 
Contract HBH·SW-069262 

LAB 
SAMPLE ID 

RAW SUF- K>A 

pCi/L 
ALIQUOT RESID YIELD CClJNT FWHM DAYS ANAL-

CLIENT SAMPLE ID TEST FIX PLANCHET 

Preparation batch 2436-034 Prep error 10.0 X 

B07K04 N302065·01 7159-001 
B07HLO 
Blank (Stnd=11880) 
LCS (Stnd=11871) 
Replicate CN302065·01) 

N302065·02 
N302065·04 
N302065·03 
N302065·05 

7159-002 
7159-004 
7159-003 
7159-005 

Nominal values and limits from method 

PROCEDURES EP-240 

METHOO SUMMARIES 
Page 11 

SlMMARY DATA SECTION 
Page 40 

Carbon-14 in aqueous solutions 

L mg X min keV HELD PREPARED YZED DETECTOR 

> so:> o. 0300 
<s'o = : 0.0300 
• );dt f ... 0.0300 

70 ) 0.0300 
50•) \) 0.0300 

50 0.0300 

03/27/93 03/27 LSC-004 
03/27/93 03/27 LSC-004 
03/27/93 03/27 LSC-004 
03/27/93 03/27 LSC-004 
03/27/93 03/28 LSC-004 

150 180 

AVERAGES t 2 SD HOA _6_0 __ :1: _2_0 __ 
FOR 5 SAMPLES YIELD :I: 

FWHH t 

Lab id ""'TM""'A_N'--__ 
Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD·CHS 
Version =2-.2-3 __ _ 

Report date 04/22/93 



9613ll9Z .. 6705 
TMA NORCAL 
REPORTING GROUP 7159 

S0G 7159 
Contact Dinkar Kharkar REPORT GUIDE 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

SAMPLE SUMMARY 

The Sample Summary Reports (variously titled LAB, SAMPLE, DEPARTMENT and 
QC SUMMARY to reflect the sort order) show all samples, including QC 
samples, reported in one Sample Delivery Group (SDG). 

The following notes apply to this report: 

* LAB SAMPLE ID is the lab's primary identification for a sample. 

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one 
assigned by a radiochemistry department in a lab. 

* CLIENT SAMPLE ID is the client's primary identification for a 
sample. It includes any sample preparation done by the client 
that is necessary to identify the sample . 

* QC BATCH is a lab assigned code that groups samples to be 
processed and QCed together. These samples should have similar 
matrices. 

QC BATCH is not necessarily the same as SDG, which reflects 
samples received and reported together. 

* All Lab Control Samples, Reagent Blanks, Replicates and Matrix 
Spikes are shown that QC any of the samples. Due to possible 
reanalyses, not all results for all these QC samples may be 
relevant to the SDG. The Lab Control Sample, Reagent Blank, 
Replicate, Matrix Spike and Result Summary Reports detail these 
relationships. 

REPORT GUIDES 
Page 1 

SUMMARY DATA SECTION 
Page 41 

Lab id ~T~MA=-=N.:..--__ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-RG 
Version =2~·=2=3 _ _ _ 

Report date 04/22/93 



TMA NORCAL 
REPORTING GROUP 7159 

SDG 7159 
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PREPARATION BATCH SUMMARY 

The Preparation Batch Summary Report shows all preparation batches in 
one Sample Delivery Group (SDG) with information necessary to check the 
completeness and consistency of the SDG. 

The following notes apply to this report: 

* The preparation batches are shown in the same order as the 
Report and Method Summary Reports are printed. 

* Only analyses of planchets relevant to the SDG are counted. 

* Each preparation batch should have at least one Reagent Blank 
and LCS in it to validate other results. 

* The QUALIFIERS shown are all qualifiers other than u, J and B 
that occur on any analysis in the preparation batch. The Result 
Summary Report has these qualifiers on a per sample basis. 
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These qualifiers should be reviewed as follows: 

X Some data has been manually entered or modified. 
Transcription errors are possible. 

P One or more results are 'preliminary'. The data is not 
ready for final reporting. 

2 There were two or more results for one parameter on one 
planchet imported at one time. The results in DVD may 
not be the same as on the raw data sheets. 

Other lab defined qualifiers may occur. In general, these 
should be addressed in the SDG narrative. 
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WORK SUMMARY 

The Work Summary Report shows all samples, including QC samples, and all 
relevant analyses in one Sample Delivery Group (SDG). 

The following notes apply to this report: 

* TEST is a code for the method used to measure related 
parameters. Results and related information for each parameter 
are on the Data Sheet Report. In special cases, a test code 
used in the summary data section is not the same as in 
associated raw data. In this case, both codes are shown on the 
Work Summary. 

* SUFFIX is the lab's code to distinguish multiple analyses 
(recounts, reworks, reanalyses) of a fraction of the sample. 
The suffix indicates which result is being reported. An empty 
suffix normally identifies the first attempt to analyze the 
sample. 

* The LAB SAMPLE ID, TEST and SUFFIX uniquely identify all 
supporting data for a result. The Method Summary Report for 
each TEST has method performance data, such as yield, for each 
lab sample id and suffix and procedures used in the method. 

* PLANCHET is an alternate lab identifier for work done for one 
test. It, combined with the TEST and SUFFIX, may be the best 
link to raw data. 

* For QC samples, only analyses that directly QC some regular 
sample are shown. The Lab Control Sample, Reagent Blank, 
Replicate, Matrix Spike and Result Summary Reports detail these 
relationships. 
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TMA NORCAL 
REPORTING GROUP 7159 

SDG 7159 
Contact Dinkar Kharkar REPORT GUIDE 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

DATA SHEET 

The Data Sheet Report shows all results and primary supporting 
information for one client sample or Reagent Blank. This report 
corresponds to both the CLP Inorganics and Organics Data Sheet. 

The following notes apply to this report: 

* TEST is a code for the method used to measure a parameter. If 
the TEST is empty, no data is available; the parameter was not 
analyzed for. 

* The LAB SAMPLE ID and TEST uniquely identify work within the 
Summary Data Section of a Data Package. The Work Summary and 
Method Summary Reports further identify raw data that underlies 
this work. 

The Method Summary Report for each TEST has method performance 
data, such as yield, for each Lab Sample ID and a list of 
procedures used in the method. 

* ERRORs can be labeled TOTAL or COUNT. TOTAL implies a 
preparation (non-counting method) error has been added (as sum 
of squares) to the counting error denoted by COUNT. The 
preparation errors, which may vary by preparation batch, are 
shown on the Method Summary Report. 

* A RESULT can be 'N.R.' (Not Reported). This means the lab did 
this work but chooses not to report it now, possibly because it 
was reported at another time. 

* When reporting a Reagent Blank a RESULT can be 'N.A.' (Not 
Applicable). This means there is no reported client sample work 
in the same preparation batch as the Blank's result. This is 
likely to occur when the Reagent Blank is associated with 
reanalyses of selected work for a few samples in the SDG. 

The following qualifiers are defined by the DVD system: 

U The RESULT is less than the MDA (Minimum Detectable Activity). 
If the MDA is blank, the ERROR is used as the limit. 
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TMA NORCAL 
REPORTING GROUP 7159 

SDG 7159 
Contact Dinkar Kharkar GUIDE, C O n t • 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

DATA SHEET 

J The RESULT is less than the RDL (Required Detection Limit) and 
no U qualifier is assigned. 

B Some Reagent Blank that QC's this sample had a non-U result and, 
after correcting for possibly different aliquots, that result is 
greater than or equal to the MDA for this sample. 

For each sample result, all Reagent Blank results in the same 
preparation batch are compared. The Result Summary Report 
documents this and other QC relationships. 

L Some Lab Control Sample that QC's this sample had a low 
recovery. The lab can disable assignment of this qualifier. 

H Similar to 'L' except the recovery was high. 

P The RESULT is 'preliminary'. 

X Some data necessary to compute the RESULT, ERROR or MDA was 
manually entered or modified. 

2 There were two or more results available for this parameter. 
The reported result may not be the same as in the raw data. 

Other qualifiers are lab defined. Definitions should be in the 
SDG narrative. 

The following values are underlined to indicate possible problems: 

* An MDA is underlined if it is bigger than its RDL. 

* An ERROR is underlined if the 2 sigma counting error is bigger 
than both the MDA and the RESULT, implying that the MDA may not 
be a good estimate of the 'real' minimum detectable activity. 

* A negative RESULT is underlined if it is less than the negative 
of its 2 sigma counting ERROR. 
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LAB CONTROL SAMPLE 

The Lab Control Sample Report shows all results, recoveries and primary 
supporting information for one Lab Control Sample. 

The following notes apply to this report: 

* 

* 

All fields in common with the Data Sheet Report have similar 
usage. Refer to its Report Guide for details. 

Amounts ADDED are the lab's estimate of the actual amount spiked 
into this sample with their ERROR an estimate of the error of 
this amount. 

An amount is underlined if its ratio to the corresponding RDL is 
outside protocol specified limits. 

* REC (Recovery) is RESULT divided by ADDED expressed as a 
percent. 

* The first, computed limits for the recovery reflect: 

1. The error of RESULT, including that introduced by 
rounding the result prior to printing. 

If the limits are labeled (TOTAL), they include 
preparation error in the result. If labeled (COUNT), 
they do not. 

2. The error of ADDED. 

3. A lab specified, per parameter bias. The bias changes 
the center of the computed limit range. 

* The second limits are protocol defined upper and lower QC limits 
for the recovery. 

* The recovery is underlined (out of spec) if it is outside either 
of these ranges. 

REPORT GUIDES 
Page 6 

SUMMARY DATA SECTION 
Page 46 

Lab id _T~MA=N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-RG 

Version =2~-~2~3'---
Report date 04/22/93 



TMA NORCAL 
REPORTING GROUP 7159 

SDG 7159 
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REPLICATE 

The Replicate-Report shows all results, differences and primary 
supporting information for one Replicate and associated Original sample. 

' 1 
The following notes apply to this report: 

* All fields in common with the Data Sheet Report have similar 
usage. This applies both to the Replicate and Original sample 
data. Refer to the Data Sheet Report Guide for details. 

If the Replicate has data for a TEST and the lab did not do this 
test to the Original, the Original's RESULTS are underlined. 

* The RPO (Relative Percent Difference) is the absolute value of 
the difference of the RESULTS divided by their average expressed 
as a percent. 

If both RESULTS are less than their MDAs, no RPO is computed and 
a •-• is printed. 

For a parameter, if the lab did work for both samples but has 
data for only one, the MDA from the sample with data is used as 
the other's result in the RPO. 

* The first, computed limit is the (quadratic) sum of the errors 
of the results divided by the average result as a percent, hence 
the relative error of the difference rather than the error of 
the relative difference. The errors including that introduced 
by rounding the RESULTS prior to printing. 

If this limit is labeled TOT, it includes the preparation error 
in the RESULTS. If labeled CNT, it does not. 

This value reported for this limit is at most 999. 

* The second limit for the RPO is the larger of: 
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a percent of the average result. This limit applies 
when the results are close to the MDAs. 

* The RPO is underlined (out of spec) if it is greater than either 
limit. 
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MATRIX SPIKE 

The Matrix Sp~ke Report shows all results, recoveries and primary 
supporting information for one Matrix Spike and associated Original 
sample. 

The following notes apply to this report: 

* All fields in common with the Data Sheet Report have similar 
usage. This applies both to the Spiked and Original sample 
data. Refer to the Data Sheet Report Guide for details. 

If the Spike has data for a TEST and the lab did not do this 
test to the Original, the Original's RESULTs are underlined. 

* Amounts ADDED are the lab's estimate of the actual amount spiked 
into the Spike sample with their ERROR an estimate of the error 
of this amount. 

* 

* 

An amount is underlined if its ratio to the corresponding RDL is 
outside protocol specified limits. 

REC (Recovery) is the Spike RESULT minus the Original RESULT 
divided by ADDED expressed as a percent. 

The first, computed limits for the recovery reflect: 

1. The errors of the RESULTs, including that introduced by 
rounding them prior to printing. 

If the limits are labeled (TOTAL), they include 
preparation error in the result. If labeled (COUNT), 
they do not. 

2. The error of ADDED. 

3. A lab specified, per parameter bias. The bias changes 
the center of the computed limit range. 

* The second limits are protocol defined upper and lower QC limits 
for the recovery. 
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These limits are left blank if the Original RESULT is more than 
a protocol defined factor (typically 4) times ADDED. This is a 
way of accounting for that when the spike is small compared to 
the amount in the original sample, the recovery is unreliable. 

The recovery is underlined (out of spec) if it is outside either 
of these ranges. 
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RESULT SUMMARY 

The Result Summary Report shows up to four results measured using one 
method. There is one report for each TEST, as used on the Data Sheet 
Report. The corresponding Method Summary Report has method performance 
data. 

The following notes apply to this report: 

* Each per method report is subdivided into sections, one for each 
preparation batch. A preparation batch should be work done over 
a restricted period of time by a small group of people in a 
defined area of the lab. 

There should be Lab Control Sample and Reagent Blank results in 
each preparation batch since this close correspondence makes the 
QC meaningful. Depending on lab polcy, Replicates need not 
occur in each batch since they QC sample dependencies such as 
matrix effects. 

* If a result is less than both its MDA and RDL, it is replac·ed by 
just 'U' on this report. If it is greater than or equal to the 
RDL but less than the MDA, the result is shown with a 'U' flag. 

The J and X flags are as on the data sheet. 

* Non-U results for Reagent Blanks are underlined to indicate 
possible contamination of other samples in the preparation 
batch. The Reagent Blank Report has supporting data. 

* Lab Control Sample and Matrix Spike results are shown as: ok, No 
data, LOW or HIGH, with the last two underlined. 'No data' 
means no amount ADDED was specified. 'LOW' and 'HIGH' 
correspond to when the recovery is underlined on the Lab Control 
Sample or Matrix Spike Report. See it for supporting data. 

* Replicate sample results are shown as: ok, No data, or OUT, with 
the last two underlined. 'No data' means there was no original 
sample data found for this replicate. 'OUT' corresponds to when 
the RPD is underlined on the Replicate Report. See it for 
supporting data. 
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RESULT SUMMARY 

For some methods, ratios as percentages and error estimates for them are 
computed for pairs of results. A ratio column header like '1+3' means 
the ratio of the first result column and the third result column. 

The error estimate for a ratio reflects the errors of RESULTs, including 
errors introduced by rounding the RESULTS prior to printing and the 
preparation error if one is shown for the preparation batch. 

The preparation error is included once, not once for each 
result, since preparation errors for the results should be 
highly correlated. 

The ratio is underlined (out of spec) if the absolute value of its 
difference from a nominal value is greater than its error estimate. 

Average ratios are computed. These do not include ratios from Lab 
Control Sample, Reagent Blank or Matrix Spike results since their 
matrices are not necessarily similar to normal sample's. 

For Gross Alpha or Gross Beta results, there may be a column showing the 
sum of other Alpha or Beta emitters. This sum includes all relevant 
results in the DVD database, whether reported or not. Results in the 
sum are weighted by a particles/decay value specified by the lab for 
each relevant parameter. Results less than their MDA are not included . 
No sums are computed for QC Samples since their various planchets may 
not be physically related. 
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METHOD SUMMARY 

The Method Sufflmary Report shows performance data for one method. There 
is one report for each TEST, as used on the Data Sheet Report. 

The following notes apply to this report: 

* Each per method report is subdivided into sections, one for each 
preparation batch. A preparation batch should be work done over 
a restricted period of time by a small group of people in a 
defined area of the lab. 

There should be Lab Control Sample and Reagent Blank results in 
each preparation batch since this close correspondence makes the 
QC meaningful. Depending on lab policy, Replicates need not 
occur in each batch since they QC sample dependencies such as 
matrix effects. 

* The RAW TEST column shows the test code used in the raw data to 
identify a particular analysis if it is different than the test 
code in the header of the report. This occurs in special cases 
due to method specific details about how the lab labels work. 

The Lab Sample or Planchet ID combined with the (Raw) Test Code 
and Suffix uniquely identify the raw data for each analysis. 

* If the MDA column is labeled 'MAX MDA', there was more than one 
result measured by the reported method and the MDA shown is the 
largest MDA. If not all these results have the same RDL, the 
MAX MDA reflects only those results with RDL equal to the 
smallest one. 

MDAs are underlined if greater than the RDL; the smallest RDL if 
there is more than one. 

* Aliquots are underlined if less than a nominal value specified 
for the method. 

* Residues are underlined if outside a range specified for the 
method. 
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METHOD SUMMARY 

* Yields, which may be a gravimetric yield, chemical recovery or 
detector efficiency depending on the method, are underlined if 
outside a range specified for the method. 

* Count times are underlined if less than a nominal value 
specified for the method. 

* Resolutions (as FWHM; Full Width at Half Max) are underlined if 
greater than a method specified limit. 

* Days Held are underlined if greater than a holding time 
specified in the protocol. 

* Analysis dates are underlined if before their sample's 
preparation date. 
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Westinghouse Hanford 
Company CHAIN OF CUSTODY 

Custody Form Initiator ~JS. ;lurr~pk~ PROJECT NUMBER 92-336 

Company Contact Wendy S .Urhompson Telephone ( 509) 376-2153 

Project Designation/Sampling Locations 241-T -106 Collection Date }:. ~ 7 -9 3 
Borehole Number: 299-Wl0-1_96____________ Time 1300 

1 Ice Chest No. J/vl l ~<i,' ..3 - Field Logbook No. EFL-1053 

Bill of Lading/Airbill No. ___ j""""S-.:::....~..;;;;...._ld/_S_303 __ L+-/----------- Offsite Property No. W:J--o-0/i{) 5; 

MethodofShipment AIR (Emery) -----------"----''-'---------------------------
Shipped to TMA-Norcal - ;;. ~= .- .. ·•· . 

PossibleSampleHazards/Remarks Keep samples chilled. All analysis per lab statement of work. 

... 

Sample Identification 

607KDt 
3 x 40 ml., amber glass, water, CLP-VOA 

3 x 1000 ml., amber glass, water, CLP- Semi-VOA, IC Anions, so4, P04 , N02-No3, pHJC,,L)F 

1 x 1000 ml. ,plastic, water (HN0 3), ICP/AA metal_s_,_B_i_,_H_g ______________ _ 

1 x 1000 ml., plastic, water (NaOH, ascorbic acid), CLP-CN 

1 

1 ml., lastic, water gross alpha, gross beta, GEA including Co-60, Ru-106, 
-l:--~.,,..,,...,=--m..,,..l-.~,~P-c-l-a-st__,i,-c~,-w-a-t-e-r-;-,.-..,....,,,....-&--+--~C,-e--.,,_14.,....,4, Cs-137,isotopic 0, total U, Am-241, Np-237, 
----------------'--'-......_......,_,_, ,-23Q. -2110. Sr-90. 

1 1 x 1000 ml., plastic, water (HCL), Tc-99 

2 x 250 ml., amber glass , water, C-14 

I D Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names) 

Date/Time: 

2-1c,7J l/<,,o 

Date/Time: 

Relinquished by: Received by: Date/Time: 

Relinqu ished by: Received by: Date/Time: 

Final Sample Disposition 

Disposal Method: Disposed by: Date/Time: 

Comments: 

A-6000-407 (12/90) 



@Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

Collector t,U . s . 77U0} el----· Date d-8 - 9J. 
Company Contact Hendy S. hompson Telephone I 509 l 376-2153 

Sample 
* Date Time 

Number and Type of Sample Containers/Analysis Requested Number Collected Collected 

T7{)7l:J)t.J I~ 1 -<i-fr3 I ;<u?-D l., v3 x 40 ml., amber glass, water, CLP-VOA 
..,,. v 3 x 1000 ml., amber glass, water, CLP- Semi-VOA, IC Aniors 

S04, POa, NO?-N03, pH. 
_ I. - ·· . ... ·-

1000 ml. ·.--•-i°as'tic. water (HNO.J. ICP/AA metals, I v 1 X Bi ,H < 
-c::I 

;,.I 1 ·x 1000 ml., plastic. water (NaOH. ascorbic acid). CLP-
I CN 

II' Vl x 250 ml., amber glass, water (H~SO~), TDC ~ 

V 1 x 4000 ml., plastic, water (HNO~) l,, 
I/ 

_,. 
) 

II 1 X 2000 ml., Plastic, water (HNO~) 
gross alpha, gross beta, GEA including Co-60, 
Ru-106, Ce-144, Cs-137, isotopic U, total u' 
Am-241, Np-237, Pu-238,-239,-240, Sr-90. 

i/ ii 1 x 1000 ml., plastic, water (HCL), Tc-99 

£1 2 x 250 ml., amber glass, water, C-14 

------
------- --~ 

~ 
--- c.-... -

~- -- -

~ 
c-- :;:. 

~ 

----*Type of Sample A = Air L = Liquid SE = Sediment T = Tissue X = Other 
DL = Drum Liquids 0 = Oil SL = Sludge w = Water 
OS = Drum Solids s = Soil so = Solid WI = Wipe 

Field Information Samples support the 241-T-106 soil investigation. All analysis per lab 

statement of work. 

Special Handling and/or Storage KeeQ samQles chilled. 
'· 5j 

Possible Sample Hazards Y? mt.UZ.rft./'J~cl UJlln §de! ~U-unt_M_§-,-

A-6000-406 (06/91 l 



Westinghouse Hanford 
Company CHAIN OF CUSTODY 

Custody Fa rm Initiator t{)f;// {(:!J. S 7/Ll!Ji I V7Jt)),,____/ 
Company Contact Wendy S. Thompson 

Project Designation/Sampling Locations 241-T -106 _ tf7 
Borehole Number: 299-Wl0-196 -~ () /I 7 

Ice Chest No. __ S=--lvf'---L_cJ_. _8?i_1..3:_,.._:; __ g_ljJ.-·_w_f-ti_1 
· _______ _ 

Bill of Lading/Airbill No. ;)5 °:k 9 S-40 3 L/ 

PROJECT NUMBER 92-336 -----
Telephone (509) 376-2153 

Collection Date 2 ,,...'i-13 
Time /(JOO 

Field Logbook No. EFL-1053 

MethodofShipment AIR (Emery) ------'----''--'--'--------------------------
Shippedto TMA-Norcal -- --·-•. ·· : __ -- ,. , .... 

PossibleSampleHazards/Remarks Keep samples chilled. All analysis per lab statement of work. 

06-11,p{-I lQ 7U7L-M 1;j"a _,_law / ,urn ,Lil. ,£,oa ,:cu,.;,__ 

Sample Identification 

6D7MLD 
l -x 40 ml . , amber glass, water, CLP-VOA 

3. x 1000 ml., amber glass, water, CLP- Semi-VOA, IC Anions, SO~, POtl, N02-No 3, pHJ: l)f=-
' 1 x 1000 ml. ,plastic, water (HN0 3), ICP/AA metal_s_,_B_i_,_H_g ______________ _ 

1 x 1000 ml., plastic, water (NaOH, ascorbic acid), CLP-CN 

1 

1 lastic, water gross alpha, gross beta, GEA including Co-60, Ru-106 , -----~....__----'------,..->--~~~--1 plastic, water Ce-144, Cs-137,isotopic 0, total U, Am-241, Np-237, 
---------------..-.L............,..__,__w.:.J, -2 30 , -2 40 , Sr-90. 

1 x 1000 ml., plastic, water (HCL), Tc-99 

2 x 250 ml. , amber glass, water, C-14 

CHAIN OF POSSESSION (Sign and Print Names) 

Received by: {;d,,,::1te -z /f Date/Time: 

-tm/f</ -~ ~ ~ 
, / 

2,-IC · o/~ //'-/) 

Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

Final Sample Disposition . . 
Disposal Method: Disposed by: Date/Time: 

Comments: 

A-6000-407 ( 12/90) 



@ Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

Collector /j }J,IU{,ll,~ . 7h()Y}l/;¾·C~ Date --z -~ --1 .3 
\VJendy S. Thompson 

l 

( 509 l 376-2153 Company Contact Telephone 

Sample 
* 

Date Time 
Number and Type of Sample Containers/Analysis Requested Number Collected Collected 

f-iD7fV1LD \~ 2-<i;--t/3 /01>1)/ 3 X 40 ml., amber glass, water, CLP-VOA 
/ 3 x 1000 ml., amber glass, water, CLP- Semi-VOA, IC Ani or s 

S04 , P04 , NO?-N03, pH . 
·- . . ·- . ·:,, 1000 ml. :01astic. water (HNQ,,). ICP/AA metals, 1 X Bi ,He ..., 

✓ 1 x 1000 ml .. olastic. water (NaOH. ascorbic acid) . CLP-
rn 

/ 1 x 250 ml., amber glass, water (H..,SOA), TOC 
-

-"'.', 1 x 4000 ml., plastic, water (HNO~) 
/ 1 -

1 x 2000 ml., plastic, water (HNO,,) 
gross alpha, gross beta, GEA including Co-60, 
Ru-106, Ce-144, Cs-137, isotopic U, total u, 
Am-241, Nr-237, Pu-238,-239,-240, Sr-90. 

/ 1 x 1000 ml., plastic, water (HCL), Tc-99 

/ 2 x 250 ml., amber glass, water, C-14 
r---_ 

--------- r---_ 
...... 

------- ------ c...,-~-
~ ./4-' ., 

~-C? 

~ 

------ ------*Type of Sample A = Air L = Liquid SE = Sediment T = Tissue X = Other 
DL = Drum Liquids 0 = Oil SL = Sludge w = Water 
OS = Drum Solids s = Soil so = Solid WI = Wipe 

Field Information Samples support the 241-T-106 soil investigation. All analysis per lab 

statement of work. 

Special Handling and/or Storage Keep samples chilled. · . 57 . 
. -

Possible Sample Hazards \._,,ll O}U L.1,{ dL C£t,(_ --"} w-i fh /(o 1 d C/Jt 2il}i_; 1 /n'L &( ft 
u 

[____ - --- -~ - - - ---- --- - ·--- ---- --- --- -~ - -

A-6000-406 (06/91) 
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TMA NORCAL N3-02-065-7159 241-T-106 Samples 

Gross Alpha/Beta 

sample# 715S-1 ,1~2 715S-3 

Cusl I.D. # B07K04 B07ML0 LCS 

Type Water Warer Water 

Aliquot (g or I) 0 . .>VJ 0 . .ouu 1.uuu 

Sample Weight (g or I) 63.100 85.000 155.400 

Counted Weight (g or I) 63.100 85.000 155.400 

[GROSS BETA] 

Gross Counts 132.000 113.000 1151 .000 

Time(min) 100.000 100.000 100.000 

GrossCPM 1.320 1.130 11 .510 

BKGCPM 1.395 1.032 0.969 

Ob•erved CPM -0.075 0.008 10.541 

Alpha lo Beta Xtalk 0.271 0.289 0.355 

Observed Alpha 0.065 0.012 2.617 

Beta to Alpha Xtalk 0.006 0.006 0.006 

TrueCPM -0.093 0.095 9.632 

Efficiency (CPWDPM) 0.419 0.414 0.401 

DPM of Aliquot -0.221 0.229 24.021 

Reported Results (pCUg or pCI/I) -0.331 0.344 10.800 

Calculated R11$ults (pCi/g or pCi/1) -0.332 OK 0.343 OK 10.820 

Reported MDA 1_g70 1.720 0.515 

Calculated MDA 1.972 OK 1.717 OK 0.515 

Results > MDA? NO NO YES 

[GROSS ALPHA] 

Gross Counts 18.000 10.000 269.000 

Time (min) 100.000 100.000 100.000 

Gross CPM 0.180 0.100 2.690 

BKGCPM 0.075 0.086 0.073 

Ob$erved CPM 0.105 0.012 2.617 

Beta lo Alpha Xtalk 0.006 0.006 0.006 

True CPM 0.106 0.011 2.559 

Efficiency (CPM/DPM) 0.132 0.108 0.069 

DPM of Aliquot 0.800 

~~ 
0.106 37.090 

Reported Results (pCi/g or pCI/I) 0.751 0.154 16.700 

Calculated Results (pCi/g or pCi/1) 1.201 . 0.159 OK 16.707 

Reported MOA 1.450 1.940 0.621 

Calculated MDA 1.452 OK 1.922 OK 0.822 

Results > MDA? NO NO YES 

Printed on 10/14/93 

fl~ 

BLANK 

Water 

1.uuu 

115.600 

115.600 

107.000 

100.000 

1.070 

0.964 

0.106 

0.317 

-0005 

0.006 

0.108 

0.407 

0 265 

0.119 

OK 0.119 OK 

0.507 

OK 0.506 OK 

NO 

4.000 

100.000 

0.040 

0.045 

-0.005 

0.006 

-0.006 

0.087 

-0.065 

-0.030 

OK -0.029 OK 

0.511 

OK 0.512 OK 

NO 

71~5 

REPLICA TE #1 

Water 

0 . .>\AJ 

67.200 

67.200 

160.000 

100.000 

1.600 

1.291 

0.309 

0.274 

-0.010 

0.006 

0.312 

0.419 

0.745 

1.120 

1.119 

1.900 

1.897 

NO 

6.000 

100.000 

0.060 

0.070 

-0.010 

0.006 

-0.012 

0.128 

-0.093 

-0.140 

-0.139 

1.450 

1.446 

NO 

OK 

OK 

OK 

OK 
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TMA NORCAL N3-02-065-7159 241-T-106 Samples 

Carbon 14 

Sample# 71~1 71~2 ,1~ ,1~ (1~:, 

Gust 1.0. # B07K04 B07ML0 LCS BLANK REPLICATE #1 

Type Water Water Water Water Water 

Sample Count 1 1130.uw 1121 .wu 1U4.U.UW 1137.000 1241 .uw 

Sample Count 2 0.000 0.000 0.000 0.000 0.000 

Sample Count 3 0.000 0.000 0.000 0.000 0.000 

Sample Count nme 150.000 150.000 150.000 150.000 150.000 

WsubS1 19.924 20.084 3.245 19.802 16.146 

WsubS2 0.000 0.000 0.000 0.000 0.000 

WsubS3 0.000 0.000 0.000 0.000 0.000 ',..,lQ 
Blank Count 1 1277.000 1277.000 1277.000 1277.000 1277.000 0-.... 
Blank Count 2 0.000 0.000 0.000 0.000 0.000 --
Blank Count 3 0.000 0.000 0.000 0.000 0.000 

u-.l 
_:::: 

Blank Count time 150.000 150.000 150.000 150.000 150.000 ',.s::l) 

WsubB1 17.636 17.638 17.636 17.636 17.636 j"--.) 

• WsubB2 0.000 0.000 0.000 0.000 0.000 C:,'; 
Wsub83 0.000 0.000 0.000 0.000 0.000 

. co 
Blank CPM Average 8.513 8.513 8.513 8.513 8.513 c=) 

Sample CPM average 7.533 7.473 69.513 7.580 6.273 
~ 

NetCPM -0.980 -1.040 61 .000 -0.933 -0.240 

Decay Correction 1.076 1.093 0.963 0.943 1.014 

Efficiency 0.302 0.308 0.256 0.305 0.311 

DPM o! Aliquot -3.011 -3.089 242.525 -3.246 -0.761 

Aliquot 0.030 0.030 1.000 1.000 0.030 

Reported Results (pCi/1) -45.140 -46.422 109.050 -1.464 -11 .420 

Calculated Results (pCi/1) -45.203 OK -46.378 OK 109.246 OK -1.462 OK -11 .427 OK 

Reported MDA 51 .026 49.448 1.980 1.736 52.714 

Calculated MOA (method 1) 55.171 54.09e 1.953 1.639 53.574 

Calculated MDA (method 2) 55.196 54.121 1.953 1.640 53.599 

Printed on 10/26/93 Page 1 of 1 



TMA NORCAL N3-02-065-7159 

Strontium 90 

7159-1 

807K04 

Waoor 

7159-2 

B07MLO 

Water 

7159-3 

LCS 

Water 

Printed on 10/15/93 

ET 
0.41l700 

1.00000 

2.04900 

0.00000 

0.00000 

0.00000 

0.00000 

DELTA" 

Y@MILK 

1 COMP= 

2COMP= 

0.49700 

1.00000 

2.04900 

0.00000 

0.00000 

0.00000 

0.00000 

DELTA2 , . 

Y@MILK 

1 COMP., 

2COMP= 

0.49700 

1.00000 

2.04900 

3.06500 

5.05900 

0.00000 

0.00000 

DELTA= . 

Y@MILK 

1 COMP= 

2COMP= 

GROSS COUNT 8KG 

COUNTS TIME CPM 

23.00000 33.00000 0.46540 

10.00000 33.00000 0.49740 

18.00000 33.00000 0.50310 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

.~ .47500: 

REPORTED CALCULATED 

0.09500 OK 

NA '!, . .. 

15.00000 33.00000 0.49740 

17.00000 33.00000 0.40240 

10.00000 33.00000 0.43810 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

818,63783 

REPORTED CALCULATED 

0.04500 
i.Yi::i i:·i:t~!::i1,:i::it:1:n : ... :~ NA 

345.00000 33,00000 0.40240 

313.00000 33.00000 0.51420 

287.00000 33.00000 0.81200 

178.00000 33.00000 0.50310 

124.00000 33.00000 0.42480 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

27.61334 

REPORTED CALCULATED 

0.18800 ',;:., 12'.oom fl 
NA 11.42445 s: .. 

;,:,,:.;"' 

SF 

241-T-106 Samples 

NET 
CPM X 

0.9ll290 0:22W3 · 0.&1126 ,i,. 
0.00190 -0.192!!0 ·· 

1.01020 ,'io.04279 : ' 893.838201; 
0.00000 

0.00000 

0,<XX100 

0.00000 . 0.00000 3'· 
0.00000 ,,. k. ~.00000 ' 0.00000 

o.ooocxi :r ::: i\::::,i;; ~:= .,.~~:~ ,i;;. ?~.:,: 
PRODUCT 

0.71l464 

P-FACTOR 

1.85000 

0.99200 

1.00610 

1.00240 

0.00000 

0.00000 
0.00000 ., 

0.00000 

NBS CORR. 

1.00000 

C-ZERO 

0.1187!! ... 

3073,41009 !' 

REPORTED 

RESULTS 

0.09971 

f>.oos1i'f• o.ams riJti p,411r1 ,~-22?.'• 
0.11344 o.1~1e · , l'Q.897<13 m2.s«n 

-0.13338 , , o.58807 .... ,,: eo.24970 1148.52803 

., o0Cllla1:lint ., o.ooooo )It: .. o.OO<XlO o.~ 

. . p,00000 'll'!it ''''i 0.00000: /,G •. 0.00000 ; • 0.00000 

-0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 . 0.00000 , o.~ ,'. . 
SUMS= '., 227.44449 ~ .29794 ,:· 

ae. 
75.4~ . :[l,07548 

0.00000 &~$:~~-i= 0.00000 
·' 0.00000 , ... , 

:i.~i= 'tl::;·H~:361~· 
CALCULATED Calculated 

•,::. 
l:!' 
1:f 

,1: 

RESULTS 

0.0994~ , 

0.08750 

M8547 
0.09925 

0.(Jl(l(l() 

0.00000 

::,,OI< 

(,511.~.!-~~ 
48.72222 
58.16724 

··,·~::::ii~ 

MDA 

0.58110 

0.00000 0.00000 ·0.00000 

.. 0.00000 . 0.00000 ,, O.OOOOQ 
;; . 7 05222 ',64102ZI, :; ' 5.41752 

Calculated 

Results > MDA ? 

No 

35.96'72 
34.00006 
0.00000 

0.00000 

I. . .0.00000 
. .: 121.99915 

PRODUCT NBS CORR. 

1.00000 

REPORTED CALCULATED Calculated Calculated 

0.73553 

P-FACTOR 

1.85900 

1.oos10 rn::J:;:J~.1~i 
1.00240 T · · 8.99218 
0.99500 

1.10300 

0.99990 

0.00000 

0.00000 

PRODUCT 

0.82761 

P-FACTOR 

1.85900 

7.84554 

5.39400 

3.3!244 

0.00000 

0.00000 

RESULTS RESULTS MDA Results> MDA ? 

0 .05077 · o.~ irh ... . <:,1?K h.,.,;1:; 9.e~13 ,.,No 
C-ZERO 

!l-.9«'3t 

. ~~ .. ·.r:~~~am-
3.54375 

, 6.84ne 
' 8.48231 

0.00000 0.00QC)O 

0.00000 . . . 0.00000 

SUMS= 24.03560 

NBS CORR. 

1.00000 

C-ZERO 

1-4.~4, 

27.802d6 16.29429 615.78355 

993.83820 
11n.02448 • 

0.00000 
0.00000 

5001 ,55525 

~= · ·;5;'.~';rg~ii"'' 0.00000 

0.00000 
146.27079 

1.21720 

1.18449 

0.00000 
7.17'952 12.03955 

REPORTED CALCULATED 

RESULTS RESULTS 

11 .69400 12.17539 OK 

Be,39274 

Calculated 

MDA 

0.52199 

Calculated 

Results > MOA ? 

Yes 

Page 1 of 2 
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TMA NORCAL N3-02-065-7159 

Strontium 00 

7159-4 

BLANK 

Water 

71~ 

REPLICATE#2 

Water 

Printed on 10/15/93 

ET 

0.49700 

1.00000 

2.04000 

0.00000 

0 .00000 

0.00000 

0.00000 

DELTA= 

Y@MILK 

1 COMP= 

2COMP= 

0.49700 

1.00000 

2.04900 

0 .00000 

0 .00000 

0 .00000 

0 .00000 

DELTA= 

Y@MILK 

1 COMP= 

2COMP= 

GROSS COUNT 8KG 

COUNTS TIME CPM 

21 .00000 33.00000 0.51420 

13.00000 33.00000 0.<14650 

12.00000 33.00000 0.-48770 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

"'.00~;74429 , 

REPORTED CALCULATED 

0
·
04800 H::i"Ii:?:;:l:~-oo#i[,':,,.,, 

NA ''Tr: d.31911 t''' . 

.OK 

11.00000 33.00000 0.-44650 

25.00000 33.00000 0.82650 

111.00000 33.00000 0.49980 

0.00000 0 .00000 0.00000 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

f!.2!i.61952 

REPORTED CALCULATED 

241-T-106 Samples 

SF 

1.00260 ~, 

0.99670 ' 

1.00140 

0.00000 

0.00000 

0.00000 

0.00000 :": 

PRODUCT 

0.861136 

NET 

CPM 

-0.12248 

-0.05238 
-0.12424 

X Ws 

,fl~ <1G.<>,1n 

" . ~-7~ hti11~ 
' o.saeor 83.16390 

0.00000 , '0.00000 

0 .00000 ·,"' ,;, o}>ocio:i ,,-:,::- '" o.OOOCJO '''" 
, 0.00000 0.00000 ..; ·t 0.00000 ' 

.. : 0.00000 ,i, ·,,J . 0,00000 , .. ) ... 'Q.00000 ,, 

suMS= ,li''I•1'209.~e/ ' 

NBS CORR. 

1.00000 

Wb 

1172.3&42:P., 
1119.821)83 ,,'! 
102$.22042 · ! 

OOQOOO 

0.00000, 
o.ooood 
0.0<iOOO . 

S117.4~ ';' 

WY 

6.003CX! 
o.Wn:s 

'i! 0.08316 

0.00000 
( 0.00000 

0:00000 

CALCULATED 

RESULTS 

WX'( 

Cak:ulate<I 

MDA 

REPORTED 

RESULTS 

0.04621 Ii d.~ . ;:.,;, · . , /;:pt( :,;:,,,.,:,; .. , 0,,~103 .. ,i, 
P-FACTOR 

1.85000 

0.99240 

0.00000 

0.00000 

0.00000 

C-ZERO 

,,,,t,,::u,.-lhL O:~ : 

0.00000 . 0.00000 ,/i!,,,.' 0.00000 : :n , o.oocm, . 0.00000 ,Hf 

PRODUCT 

0.80203 

. - SUMS= )ii' ~ -079:ll!\,,;) 2il1il~f;:I, 

NBS CORR. 

1.00000 

REPORTED CALCULATED 

RESULTS RESULTS 

-0.27897 

Calculated 

MDA 

-0.26700 

NA ' •·! P-FACTOR C-ZERO 

'0~ 1.asga) ., .. t?-~ .. 

wx•2 

Calculate<! 

Results > MDA ? 

,)lo 

18.5'"92 
io.~ 
o.ocm> 
O.OQOOO 

Calculated 

Results> MDA ? 
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TMA NORCAL N3-02-065-7159 241-T-106 Samples 

TECHNETIUM 99 

sample# 71511-1 71511-2 1,.,...., 
Gust. 1.0 . # 8071<04 807ML0 REPUCATE#2 

Type Water Water Water 

Aliquot 0.20000 0.20000 0.20000 

Average Net CPM 0.25000 0.28000 o.1eooo 

P-Factor 2.34000 2.34000 2.34000 

Y-teld 0.65430 0.59470 0.58340 

Reported Results 2.01500 2.45650 1.45210 

Calcula18d Results 2.01371 OK 2.48138 OK 1.44539 

Bkg 1 0.54000 0.55000 0.54000 

nme 1 100.60000 70.80000 70.80000 

SF1 0.94300 1.02800 1.03800 

Reported MDA 2.47280 3.21070 3.27380 

Calcula1ed MDA 1 2.59329 OK 3.74178 . 3.81819 

Results > MDA ? NO NO NO 

Printed on 10/26/93 

7159-7 

LCS 

Water 

1.00000 

20.88000 

2.34000 

0.89820 

32.51200 

OK 31 .52198 OK 

0.55000 

70.80000 

0.99100 

0.87407 . 0.61448 OK 

YES 

71~ 

BLANK 

Water 

1.00000 

0.16000 

2.34000 

0.58220 

0.29617 

0.28967 

0.59000 

70.80000 

0.98300 

0.62986 

0.75706 

NO 

OK 

. 
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TMA NORCAL N3-02-065-7159 241-T-106 Samples 

Total Uranium 

Sample# 7159-1 7159-2 7159-3 7159-4 7159-5 

Gust. I.D. # 807K04 B07ML0 LCS BLANK REPLICATE#1 

Type Water Water Water Water Water 

Final Result (ug,1) 0.05900 0.08000 25.48700 0.08000 0.08000 

Prep Volume (Q 0.02000 0.02000 0.02000 0.02000 0.02000 

Aliquot (g or Q 0.02000 0.02000 1.00000 1.00000 0.02000 

Reported Results (ug/unit aliquot) 0.08000 0.08000 0.50974 0.00160 0.08000 
"-.:0 

Calclulated Results (ug/unit al iquot) 0.05900 0.08000 OK 0.50974 OK 0.00160 OK 0.08000 OK i:::r-... --
MDA 0.08000 0.08000 0.08000 0.08000 .'->J 

~ 
Results > MDA ? NO NO YES NO NO ',J:) 

r--,.:, 

<x<-~ 
) 

a,_ 
co 

>?/.-- -
~ 

,_ 
u--·7 

0 \,L--
./ 

Printed on 10/14/93 Page 1 of 1 



TMA NORCAL N3-02-065-7159 241-T-106 Samples 

l&Otopic Uranium 

Sample# 715~1 715&-2 71~3 

Gust I.D. # B07K04 B07ML0 LCS 

Type Water Water Water 

U232 Tracer Added (DPM) 10.540 10:540 10.540 

Sample Size (g or Q 1.000 1.000 1.000 

Tracer 8KG (CPM) 0.022 0.005 0.001 

Tracer Counts 788.000 27!1.000 362.000 

Counting TIITle (min) 384.050 150.820 150.620 

Detector Efficiency 0.280 0.277 0.276 

Reported Yield 0.670 0.625 0.616 

Calculated Yield 0.870 OK 0.625 OK 0.616 

(IJ233.IZ34] 

BKG(CPM) 0.004 0.000 0.004 

Gross Counts 9.000 5.000 381 .000 

U235 Counts 0000 0.000 2.000 

Branch Ratio 1.000 1.000 1.000 

Tracer Counts 1.000 0.000 1.000 

Reported Results (pCi/g or pCi/1) 0.038 0.086 4.883 

Calculated Reaults (pCi/g or pCi/1) 0.041 OK 0.086 OK 4.690 

MDA Reported 0.060 0.132 0,296 

MDA Calculated 0.046 . 0.000 ERR 0.145 

Results > MDA? NO NO YES 

[U235] 

BKG(CPM) 0.003 0.001 0.001 

Gross Counts 2.000 2.000 15.000 

U235Counts 0.000 0.000 0.000 

Branch Ratio 0.82e 0.826 0.626 

Tracer Counts 0.000 0.000 0.000 

Table Counts 0.000 0.000 0.000 

Reported Results (pCi/g or pCl/1) 0.008 0.042 0.236 

Calculated Results (pCi/g or pCl/1) 0.006 . 0.038 . 0.235 

MDA Reported 0.056 0.206 0.121 

MDA Calculated 0.039 . 0.160 . 0.031 

Results > MDA? NO NO YES 

[U238] 

BKG(CPM) 0.004 0.001 0.000 

Gross Counts 0.000 1.000 381 .000 

U235 Counts 0.000 0.000 2.000 

Branch Ratio 1.000 1.000 1.000 

Tracer Counts 0.000 0.000 0.000 

Reported Results (pCi/g or pCin) -0.013 0.017 4.709 

Calculalled Results (pCilg or pCi/1) -0.010 . 0.014 . 4.711 

MDA Reported 0.060 0.132 0.126 

MDA Calculated 0.036 . 0.034 . 0.086 

Results> MDA? NO NO YES 

Printed on 10/14/93 
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0.000 
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TMA NORCAL N3-02-065-7159 241-T-106 Samples 

Isotopic Plutonium 

::;ample# 7159-1 /1:>11-2 7159-3 

Cust I.D. # 8071<04 B07MLO LCS 

Type Water Water Water 

Pu242 Tracer Added (lJPM) 4.oouuu 4.oouuu 4.oouvv 

Sample Size (g or O 1.00000 1.00000 1.00000 

Tracer BKG (CPM) 0.00000 0.00238 0.00000 

Tracer Counts 712.00000 947.00000 748.00000 

Counting Time (min) 705.48000 705.48000 705.48000 

Detecilor Efficiency 0.38040 0.38750 0.38190 

Reported Yield 0.54630 0.71190 0.57180 

Calculated Yield 0.54591 OK 0.71152 OK 0.57126 

[Pu238] 

8KG (CPM) 0.00079 0.00000 0.00000 

Gross Counts 0.00000 1.00000 0.00000 

Branch Ratio 1.00000 1.00000 1.00000 

Tracer Counts 0.00000 0.00000 0.00000 

Reported Results (pCUg or pCi/1) --0.00308 0.00232 0.00000 

Calculated Results (pCUg or pCi/1) --0.00171 . 0.00232 OK 0.00000 

MDA Reported 0.02350 0.01770 0.02240 

MDA Calculated 0.01069 . 0.00000 ERR 0.00000 

Results> MDA? NO NO NO 

[Pu239] 

BKG(CPM) 0.00079 0.00079 0.00000 

Gross Counts 0.00000 1.00000 346.00000 

Branch Ratio 1.00000 1.00000 1.00000 

Tracer Counts 0.00000 0.00000 0.00000 

Reported Results (pCUg or pCi/1) --0.00307 0.00000 101200 

Calculated Results (pCUg or pCi/1) --0.00171 . 0.00103 . 1.01265 

MDA Reported 0.02350 0.01770 0.02240 

MDA Calculated 0.01069 . 0.00805 . 0.00000 

Results> MDA? NO NO YES 

Printed on 10/14/93 
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TMA NORCAL N3-02-065-7159 241-T-106 Samples 

Americium 241 

Sample# 7159-1 7159-2 7159-3 7159-4 7159-5 

Cust.1.O. # B07K04 B07ML0 LCS BLANK REPLICATE#1 

Type Water Water Water Water Water 

Am243 Tracer Added (OPM) 4.95000 4.95000 4.95000 4.95000 4.95000 

Sample Size (g or I) 1.00000 1.00000 1.00000 1.00000 1.00000 

Tracer BKG (CPM) 0.00173 0.00173 0.00346 0.00087 0.00079 

Tracer Counts 1023.00000 917.00000 905.00000 664.00000 1010.00000 '-,0 

Counting Time (min) 685.82000 685.82000 685.82000 685.82000 705.48000 
a .... -

Detector Efficiency 0.38830 0.38410 0.37410 0.36910 0.34500 
L>4 
_:,.: 

Reported Yield 0.77480 0.70200 0.71060 0.52880 0.83700 '-.D 
:r-,...;:; 

Calculated Yield 0 .77516 OK 0.70234 OK 0.71073 OK 0.52944 OK 0.83788 OK 
.. ·~ t:S'-, 

[Am241) "CO -BKG (CPM) 0.00346 0.00779 0.00520 0.00693 0.00000 ..r-
Gross Counts 6.00000 13.00000 556.00000 7.00000 3.00000 

Branch Ratio 1.00000 1.00000 1.00000 1.00000 1.00000 

Tracer Counts 2.00000 2.00000 2.00000 1.00000 2.00000 

Reported Results (pCl/g or pCill) 0.00437 0.01462 1.35900 0.00337 0.00221 

Calculated Results (pCl/g or pCill) 0.00355 . 0.01377 OK 1.35972 OK 0.00419 . 0.00221 OK 

MOA Reported 0.02090 0.03260 0.03040 0.04510 0.01690 

MDA Calculated 0.02127 OK 0.03076 OK 0.02716 . 0.03761 . 0.01457 . 
Results > MDA? NO NO YES NO NO 

Printed on 10/14/93 Page 1 of 1 



TMA NORCAL N3-02-065-7159 241-T-106 Samples 

Neptunium '237 

Sample# 7159-1 7159-2 7159-3 7159-4 7159-5 7159-8 

Cust.I.O. # B07K04 B07ML0 LCS BLANK REPLICATE #1 BLANK 

Type Water Water Water Water Water Water 

Count Time (min) 1145.000 1145.000 1146.050 1146.500 1146.060 1146.050 

Gross Alpha (dpm) -0.002 0.022 5.025 0.027 0.004 0.010 

BkgCPM 0.002 0.000 0.005 0.001 0.001 0.001 

Tracer Counts 0.000 0.000 0.000 0.000 0 .000 0.000 '-0 
cr-... 

Yield 0.582 0.479 0.491 0.485 o.•n 0.461 -c..,.J 
Aliquot (g or Q 0.200 0.200 1.000 1.000 0.200 1.000 ...:s::. 

Efficiency 0.374 0.353 0.386 0.359 0.392 0.420 
,;0 
f",,.) 

Reported Results (pC~g or pCi/1) -0.009 0.105 4.607 0.025 0.021 0.010 
~ 

Calculated Results (pC~g or pCi/1) -0.008 0.103 OK 4.608 OK 0.025 OK 0.019 0.010 OK 
·:.e:o -

MDAReported 0.085 0.035 0.030 0.017 0.080 0.016 U""l 

MDA Calculated 0.087 OK 0.032 0.029 OK 0.017 OK 0.081 OK 0.016 OK 

Printed on 10/26/93 Page 1 of 1 



TMA NORCAL N3-02-065-7159 241-T-106 Samples 

Gamma Spectroscopy 

Sample# 7159-1 7159-2 7159-3 

Cust.I.0 . # B07K04 B07MLO LCS 

Type Water Water Wa~r 

Detector G-2MB G-5MB G-2MB 

Aliquot (g or Q 0.50000 1.00000 1.00000 

Counting nme (min) 641 .63000 641 .88000 1041 .98000 

[Cobalt 60; CO-OOJ 
Background CTS 32.00000 0.00000 13.00000 

Background CPM 0.05750 0.02080 0.05750 

NetCPM 0.05000 040000 1.05200 

Branch Fraction 1.00000 1.00000 1.00000 

Efficiency 0.~3 0.00382 o.~3 
Reported Results (pCi/g or pCi/1) < . < . 138.00000 

Calculated Results (pCi/g or pCi/1) 13.13267 47.16759 138.15565 

Reported MOA 13.36000 OK 9.70300 . NA 

Calculated MOA 15.83339 3.12805 5.01516 

Detect/Non Detect Non Detect Non Detect Detect 

(Cesium 137; Cs-137) 

Background CTS 0.00000 0.00000 0.00000 

Background CPM 0.025e0 0.00000 0.02560 

NetCPM 0.06000 0.06300 1.36400 

Branch Fraction 0.85100 0.85100 0.85100 

Efficiency 0.00673 0.00732 0.00673 

Reported Resull5 (pCi/g or pCi/1) < . < . 107.30000 

Calculated Results (pCVg or pCi/1) 9.43808 4.55661 107.27951 

Reported MOA 9.52800 OK 9.15000 . NA 

Calculated MOA 4.63016 0.00000 1.81668 

Detect/Non Detect Non Detect Non Detect Detect 

[Thorium 228; Th-226) 

Background CTS 0.00000 0.00000 0.00000 

Background CPM 0 160(!() 0.26430 o.16oeo 

NetCPM 0.10000 0.15400 0.10900 

Branch Fraction 0.44800 0.44800 0.44800 

Efficiency 0.01731 0.01866 0.01731 

Reported Results (pCi/g or pCi/1) < . < . < 

Calculated Results (pCi/g or pCi/1) 11 .61721 8.29809 6.33138 

Reported MOA 12.12000 OK 17.43000 . 6.34500 

Calculated MOA 8.56482 5.09524 3.36048 

Detect/Non Detect Non Detect Non Detect Non Detect 

Printed on 10/26/93 

7159--1 

BLANK 

Wa~r 

G-3MB 

1.00000 

1042.51000 

0.00000 

0.02200 

0.04000 

1.00000 

0.00366 

OK < . 
4.92296 . 4.96200 OK 
2.63465 

Non Detect 

0.00000 

0.02650 

0.06100 

0.85100 

0.00734 

OK < 

4.39897 . 4.38100 OK 

1.69430 

Non Detect 

0.00000 

0.22900 

0.12700 

0.44800 

0.02043 . < . 
6.25035 

OK 6.23900 OK 

3.39910 

Non Oeteet 

71'>..-o 

REPLICATE #1 

Water 

G-:>MB 

0.50000 

1042.83000 

0.00000 

0.02060 

0.03500 

1.00000 

0.00382 

< 

8.25433 

8.41400 

4.00823 

Non Detect 

0.00000 

0.00000 

0.04900 

0.85100 

0.00732 

< 

7.08651 

7.06000 

0.00000 

Non Detect 

0.00000 

0.26430 

0.11800 

0.44800 

0.01866 

< 

12.71655 

13.39000 

7.99494 

Non Detect 

. 
OK 

. 
OK 

. 
OK 

Page 1 of 1 

•..,n 
Q"'-.,, -u-,l 
r 

i.,._;0 
f""..,) 

" . .0-'-t 
C'.O --a ... 



I 

' 

9613~92 .. 6tH?° 
- .-: ";-'-

E-93-22/2978-62 
WESTINGHOUSE HANFORD COMPANY 

241-T-106 DATA VALIDATION 
DISTRIBlITION FORM 

' 
Stx;: (3()7 }t..O"{ 

Document Title F1 v'I al. QA R~~rd ~se. ~ ~ /113-02 -o,ro - 71 GB 
F~~'1>'\: e.AP 

Document Number: 

DISTRIBUTION 

\1. Baker (HCRL) I I D. Mantooth rERL) I D. Wtlc:, (ERL) 

P. Bartley (ERL) I I T. McDonald <HCRL) N. Wold (ERL) 

Y. C:iun (HCSEA) I I R. Potter (HCRL) ERL Project File/J. Pawlowsici 

3 . Downs 1HCSEA) I I K. Rolla rHCSEA) Project Fiie/D . Simpson (HCRL) 

\1 . Gerooth (HCRL) I C. Sater (ERL) I Duoiicate Proicct File/T. Trevino (HCSEA) 

J. Grover (ERL) I I M. Schwarz (ERL) I Westinghouse EDMC 
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nns APPENDIX CONSISTS OF FIVE ATTACHMENTS 

Attachment 1 - Glossary · of Data Qualifiers 

This attachment provides a glossary explaining all data qualifiers applied as a 
results of the validation. 

Attachment 2 - As Received Laboratory Sample Concentration Repons 

This attachment provides a copy of the as-received sample concentration reports. This 
may be tabular summary to that provided in Attachment 4, or may be a copy of the 
laboratory reports. 

Attachment 3 - Summary of Data Qualifications 

This attachment provides a complete summary of all qualifications applied as a result of 
the validation. · 

Attachment 4 - As Qualified Data Summary 

This attachment provides a copy of the as-received sample concentration reports, with 
data qualifiers assigned. 

Attachment 5 - Data Review Supporting Documentation 

This attachment provides copies of the data validation checklists, data summary forms , 
telephone contact memoranda and other documentation completed as a result of the data 
validation. 



L~-

Mr. Karl Pool 
Westinghouse Hanford Company 
P.O. Box 1970 MSIN H4-23 
Richland, WA 99352 

Subject: 

Dear Mr. Pool: 

WHC Order No. MLW-SVV-037106 
Task Order E-93-22 
Preliminary Quality Assurance Record- 241-T-106 
Data Package B07K04, TMA Case Number N3-02-066-7158 

Ebasco and Hart Crowser are pleased to provide you with the results of our review and validation 
of the subject data from the 241-T-106 sampling activities. The attached results are provided to 
you in partial fulfillment of Milestone 02 of our task plan dated September 2, 1993. The data 
packages consisted of seven soil samples submitted for gross alpha, gross beta, isotopic uranium, 
total uranium, isotopic plutonium, americium 241, strontium 90, technetium 99, carbon 14, 
neptunium 237, and gamma scan radiochemical analysis. The samples were analyzed by Thermo 
Analytical, Inc. according to requirements specified in the Analytical Laboratory Statement of 
Work issued by Westinghouse Hanford Company (WHC). The data packages were verified for 
completeness by Bovay Northwest as required by WHC. All applicable QA/QC samples were 
validated using Level IV validation criteria. These results, together with the data qualifiers 
assigned as a result of our review, are provided in Attachment 4. 

DATA QUALITY OBJECTIVES SUMMARY 

All data quality objectives were met with the exception of initial and continuing calibration 
verification for alpha spectroscopy results. 

MAJOR DEFICIENCIES (REJECTED DATA) 

The alpha spectroscopy results from all samples were rejected (qualified R) because the 
laboratory did not provide evidence of initial or continuing calibration. Additionally, the 
National Institute for Standards and Testing (NIST) traceability certificates for americium 243 
standard H-E2 and uranium 232 tracer F-Hl were not provided. 
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Westinghouse Hanford Company 
October 29, 1993 

I 

MINOR DEFICIENCIES (OTHER QUALIFIED DATA) 

2978-62 
Page 2 

Two minor deficiencies were noted. The package case narrative reported that plutonium and 
uranium contamination resulted in a significant degree of uncertainty in determining the 
neptunium 237 detection limit. As a result, the laboratory reported all neptunium 237 results as 
nondetects (UJ). Due to the large. uncertainty these results will be qualified as estimated 
nondetects, in the event initial and continuing calibration verification information is provided by 
the laboratory. 

The gamma spectroscopy results for all samples except B07K05 were qualified as estimated (UJ 
or J) since no associated blank sample results were reported. 

We trust that these preliminary results meet your needs. Our qualifier assignments will be 
finalized at the time the summary report for this sampling round is published. The final 
qualifiers may vary from those presented here, reflecting any trends in data quality or laboratory 
performance observed over this validation effort, or receipt of additional information from the 
laboratories. Please contact me if you have questions with regard to our activities. 

Sincerely, 

HART CROWSER, INC. 

D. MARK GERBOTH, P .E. 
Project Manager 

Attachments 

cc: Mark Gerboth (w/o attachments) 
Jeff Grover (w/o attachments) 
Westinghouse EDMC 
Project File ( 



THIS APPENDIX CONSISTS OF FIVE ATTACHMENTS 

Attachment 1 - Glossary of Data Qualifiers 

This attachment provides a glossary explaining all data qualifiers applied as a results 
of the validation. 

Attachment 2 - As Received Laboratory Sample Concentration Repons 

This attachment provides a copy of the as-received sample concentration reports. 
This may be tabular summary similar to that provided in Attachment 4, or may be a 
copy of the laboratory reports. 

Attachment 3 - Summary of Data Qualifications 

This attachment provides a complete summary of all qualifications applied as a result 
of the validation. 

Attachment 4 - As Qualified Data Summary 

This attachment provides a copy of the as-received sample concentration reports, with 
data qualifiers assigned. 

Attachment 5 - Data Review Supponing Documentation 

This attachment provides copies of the data validation checklists, data summary 
forms, telephone contact memoranda and other documentation completed as a result of 
the data validation. 



ATTACHMENT 1 

Glossary of Data Qualifiers 
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ATTACHMENT 1 

Glossary of Data Qualifiers 

U - Indicates the compound or 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. 

UJ - Indicates the compound or analyte was analyzed for and not detected. Due to quality 
control deficiencies identified during data validation the value reported nay not 
accurately reflect the sample quantitation limit. 

J - Indicate the compound or analyte was analyzed for and detected. The associated 
values is estimated but the data are useable for decision making processes. 

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



ATTACHMENT 2 

As Received Laboratory Sample Concentration Repons 



SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066·01 
Dept sample id 7158-001 

Received 02£10£93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 17 

CAS NO 

Alpha 
Beta 

15117·96·1 
7440·61·1 

13981·16·3 

14596·10·2 
10098·97·2 
14133-76·7 
14762·75·5 
13994·20·2 

13966·00·2 
14596·12·4 
14392·02·0 
10198·40·0 
13982·39·3 
13967·48·1 
13967-70·9 
10045·97·3 
14762·78·8 
14683·23·9 
15585·10·1 
13982·63·3 
14274·82·9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

11 

ijestinghouse Hanford 
MBH·SVV-069262 

8071(05 
SOIL 
02£08£93 
EFL-1053 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALi · 
FIERS TEST 

5.6 
6. 1 

1. 2 
0.24 
0.55 
1. 3 

0.019 
0.035 
0.075 
1. 6 
,. 2 

6.2 
0.49 

2.0 

0.87 

0.36 
0.63 
0.34 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 
0.5 

50 
0.2 

0,05 

0.05 

0.05 

0.1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

80A 
808 
u 
u 
u 
U T 
PU 
PU 
AM 
y 

TC 
C 

NP 

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

ijHC·HEIS 
Ver 1.0 
DVD·DS 
2.23 
04£23£93 
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TMA NORCAL 
REPORTING GROUP 7158 I ,:< : ··i1~~ ••• ,.1 :. I 

. · . . _: .. : . .. -:··. ,: ·-: . . .. ···. :. DATA SHEET, cont 

SDG 
Contact 

Lab sample id 
Dept sample id 

Received 

PARAMETER 

Thorium 232 
Europium 155 

DATA SHEETS 
Page 2 

7158 
Dinkar Kharkar 

N302066-01 
7158-001 
02£10£93 

CAS NO 

7440-29-1 
14391-16-3 

SUMMARY DATA SECTION 
Page 18 

Client \Jestinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07K05 
Matrix SOIL 

Collected 02£08£93 
Chain of custody id EFL-1053 

RESULT 
pCi/G 

2u ERR 
(COUNT) 

0.57 

NOA 
pCi/G 

RDL 
pCi/G 

QUALi -

FIERS TEST 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

GAM 
GAM 

IJHC-HEIS 
Ver 1. 0 
DVD-OS 
2.23 
04£23£93 
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SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066 · 02 
Dept sample id 7158-002 

Received 02£16£93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uran i um 233/234 
Uranium 235 
Uran i um 238 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cer i um 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 19 

CAS NO 

Alpha 
Beta 

15117-96 - 1 
7440-61 - 1 

13981 - 16-3 

14596-10-2 
10098-97 - 2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00 - 2 
14596-12-4 
14392 - 02 - 0 
10198-40-0 
13982-39-3 
13967 - 48-1 
13967-70-9 
10045 - 97 - 3 
14762-78-8 
14683-23 - 9 
15585 - 10 - 1 
13982-63-3 
14274-82 - 9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
HBH-SVV-069262 

B07K11 
SOIL 
02£09£93 
EFL-1053 

RESULT 
pCi/G 

2a ERR 

(COUNT) 
NOA 

pCi/G 
RDL 

pCi/G 
QUALi -
FIERS TEST 

5.6 
9.0 
0.20 
0.051 
0. 16 
0.52 
0.014 
0.019 
0.018 
0.31 
5.6 
4.2 
0. 13 

2.6 

1. 2 

0.59 
0.48 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 
0.5 

50 
0.2 

0.05 

0 . 05 

0.05 

0. 1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

80A 
80B 
u 
u 
u 
U_T 
PU 
PU 
AM 
y 

TC 
C 

NP 

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

UHC-HEIS 
Ver 1.0 
DVD-OS 
2.23 
04£23£93 



TMA NORCAL 
REPORTING GROUP 7158 < > .•• ;~,, > < · . 

DATA SHEET, cont 

.. .. ··· .. ·.· .·· . . . . I 
:-.: ·.. ·. : · .. _ .. . ··= ·. ::-::·. 

SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066·02 
Dept sample id 7158-002 

Received 02£16£93 

PARAMETER CAS 10 

Thorium 232 7440 - 29-1 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 20 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

Client sample id B07K11 

Ch~in 

RESULT 
pCi/G 

Matrix SOIL 
Collected 02£09£93 

of custody 

2a ERR 
(COUNT) 

id EFL-1053 

MDA 
pCi/G 

RDL 
pCi/G 

QUALi -
FIERS TEST 

GAM 

Lab id TMAN 
Protocol WHC·HEIS 
Version Ver 1 . 0 

Form DVD ·OS 
Version 2.23 

Report date 04£23£93 



SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066·03 
Dept sample id 7158-003 

Received 02£16£93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 21 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

I > . ·. · ··.•·· .. •· > I 
. .· ·: B071CU _.. · · ·· . 

: · .. · .. .... :· : ·.; ·. _· . . : •. ·.· 

IJestinghouse Hanford 
HBH·SVV-069262 

B07K13 
SOIL 
02£09£93 
EFL-1053 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

NDA 

pCi/G 
RDL 

pCi/G 

QUALi · 

FIERS TEST 

7.2 
9.0 
0. 19 
0.046 
0. 19 
0.52 
0.014 
0.014 
0.012 
0.44 
2.5 
3.9 
0.12 

2 . 4 

1. 1 

0.53 
0.36 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 
0.5 

50 
0.2 

0.05 

0.05 

0.05 

0.1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

80A 
808 
u 
u 
u 
U_T 
PU 
PU 
AH 
y 

TC 
C 

NP 

GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 

IJHC·HEIS 
Ver 1.0 
DVD·DS 
2.23 
04£23£93 



TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET, cont 1111111!111111 
SDG 7158 

Contact Dinkar Kharkar 

Lab sample id N302066-03 
Dept sample id 7158-003 

Received 02L16L93 

PARAMETER CAS NO 

Thorium 232 7440-29 - 1 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 22 

Client \lestinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B071C13 

Chain 

RESULT 
pCi/G 

Matrix SOIL 
Collected 02L09L93 

of custody 

211 ERR 

(COUNT) 

id EFL-1053 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

GAM 

Lab id THAN 
Protocol \IHC·HEIS 
Version Ver 1.0 

Form DVD-DS 
Version 2.23 

Report date 04L23L93 



tl6 I ~"UQ? "81 I I .~ IJL ... ~ ,..) 

I•·•·: i:··· •,•·~·M·. 
SDG 7158 

Contact Dinkar Kharkar 

Lab sample id N302066·04 
Dept sample id 7158-004 

Received 02L18L93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 7 

SUMMARY DATA SECTION 
Page 23 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76-7 
14762-75-5 
13994 - 20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585 - 10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

\Jestinghouse Hanford 
MBH-SVV-069262 

B07K17 
SOIL 
02L12L93 
EFL-1053 

RESULT 
pCi/G 

211 ERR 
(COUNT) 

NOA 
pCi/G 

RDL 
pCi/G 

QUALi -

FIERS TEST 

13 
24 

0.37 
0.081 
0.34 
1. 4 
0.026 
0.35 
0.078 
2.7 
7.9 
4.1 
0 . 18 

2.5 

1. 6 

0.87 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 

0.5 
so 
0.2 

0.05 

0.05 

0.05 

0. 1 

0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

80A 
808 
u 
u 
u 
U T 
PU 
PU 
AM 
y 

TC 
C 

NP 

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

\JHC-HEIS 
Ver 1. 0 
DVD-OS 
2.23 
04L23L93 



SDG 
Contact 

Lab sample id 
Dept sample id 

Received 

PARAMETER 

Thorium 232 

DATA SHEETS 
Page 8 

961 -·uQ11 ··01.,, 
j-u l .. bu~1l 

TMA N.ORCAL 
REPORTING GROUP 7158 

DATA SHEET, cont 

7158 Client 
Dinlcar Kharlcar Contract 

N302066·04 Client sample id 
7158-004 Matrix 
02£18£93 Collected 

Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

8071(17 
SOIL 
02£12£93 
EFL-1053 

CAS NO 
RESULT 

pCi/G 

211 ERR 

(COUNT) 

NDA 
pCi/G 

RDL 
pCi/G 

QUALi -
FIERS TEST 

7440-29-1 GAM 

Lab id TMAN 
Protocol \IHC·HEIS 
Version Ver 1.0 

Form DVD ·DS 
SUMMARY DATA SECTION Version 2.23 

Page 24 Report date 04£23£93 



SDG 7158 
Contact Dinkar ICharkar 

Lab sample id N302066·05 
Dept sample id 7158-005 

Received 02£18£93 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Total Uranium (ug/g) 
Plutonium 238 13981-16·3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
Technetium 99 14133-76 - 7 
Carbon 14 14762-75-5 
Neptunium 237 13994-20-2 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 9 

SUMMARY DATA SECTION 
Page 25 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH·SVV-069262 

B071C19 
SOIL 
02£12£93 
EFL-1053 

RESULT 
pCi/G 

2a ERR 

(COUNT) 
NOA 

pCi/G 
RDL 

pCi/G 
QUALi· 
FIERS TEST 

9.2 
35 

0. 17 
0.025 
0.16 
0. 73 
0.009 
0.20 
0.058 
3.5 

45 
4.3 
0. 13 

4.4 

3.0 

1. 1 
0.62 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 
0.5 

50 
0.2 

0.05 

0.05 

0.05 

0. 1 

0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

BOA 
808 
u 
u 
u 
U T 

PU 
PU 
AM 
y 

TC 
C 

NP 

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

\IHC-HEIS 
Ver 1.0 
DVD-OS 
2.23 
04£23£93 



TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET, cont 

SDG 7158 
Contact Dinlcar Kharlcar 

Lab sample id N302066·05 
Dept sample id 7158-005 

Received 02£18£93 

PARAMETER CAS NO 

Thorium 232 7440-29-1 

DATA SHEETS 
Page 10 

SUMMARY DATA SECTION 
Page 26 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

Client sample id B07K19 
Matrix SOIL 

Collected 02£12£93 
Chain of custody id EFL-1053 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

NDA 
pCi/G 

RDL 
pCi/G 

QUALi -
FIERS TEST 

GAM 

Lab id TMAN 
Protocol WHC·HEIS 

Version Ver 1. 0 
Form DVD-OS 

Version 2.23 
Report date 04£23£93 



SDG 7158 
Contact Di nlcar Kharlcar 

Lab sample id N302066-06 
Dept sample id 7158-006 

Received 02£22£93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 11 

SUMMARY DATA SECTION 
Page 27 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10 - 1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07K22 
SOIL 
02£16£93 
EFL-1053 

RESULT 
pCi/G 

211 ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

9.2 
23 

0.41 
0.081 
0.28 
0.97 
0.010 
0.015 
0. 011 
1. 6 

7.6 
4.3 
0.82 

2. 1 

1. 4 

0.67 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 
o.s 

so 
0.2 

0.05 

0.05 

0.05 

0. 1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

80A 
80B 
u 
u 
u 
U T 
PU 
PU 
AM 
y 

TC 
C 

NP 

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

WHC-HEIS 
Ver 1.0 
DVD-OS 
2.23 
04£23£93 



SOG 
Contact 

Lab sample id 
Dept sample id 

Received 

PARAMETER 

Thorium 232 

DATA SHEETS 

Page 12 

9613Y92~6836 
TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET, cont 

7158 CI i ent 
Di nkar Kharkar Contract 

N302066·06 CI i ent sample id 
7158-006 Matrix 
02£22£93 Collected 

Chain of custody id 

111! 

Westinghouse Hanford 
MBH·SVV-069262 

B07K22 
SOIL 
02£16£93 
EFL-1053 

CAS NO 
RESULT 2a ERR 

pCi/G , (COUNT) 
NOA 

pCi/G 
RDL 

pCi/G 
QUALi • 

FIERS TEST 

7440-29·1 GAM 

Lab id TMAN 
Protocol WHC·HEIS 
Version Ver 1. 0 

Form DVD·DS 
SUMMARY DATA SECTION Version 2.23 

Page 28 Report date 04£23£93 



9613~192~68~7 

SDG 7158 
Contact Di nlcar Kharlcar 

Lab sample id N302066·07 
Dept sample id 7158-007 

Received 02£24£93 

PARAMETER CAS 110 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96 · 1 
Uranium 238 7440-61·1 
Total Uranium (ug/g) 
Plutonium 238 13981-16·3 
Plutonium 239/240 
Americium 241 14596·10·2 
Strontium 90 10098-97·2 
Technetium 99 14133-76·7 
Carbon 14 14762-75·5 
Neptunium 237 13994-20 · 2 

GAMMA SCAN ANALYTES 
Potass i um 40 
Iron 59 
Chrom i um 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 13 

SUNNARY DATA SECTION 
Page 29 

13966-00 - 2 
14596·12 · 4 
14392-02-0 
10198-40·0 
13982 - 39 · 3 
13967-48·1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63·3 
14274-82·9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

1/ Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH·SVV-069262 

B07K25 
SOIL 
02£18£93 
EFL-1053 

RESULT 
pCi/G 

2a ERR 

(COUIIT) 
NDA 

pCi/G 
RDL 

pCi/G 
QUALi · 
FIERS TEST 

11 
27 

0.44 
0.053 
0.44 
3.0 
0.005 
0.009 
0.012 
0.26 

41 
4.4 
0.46 

1. 7 

0.72 

1. 7 

0 . 52 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 

0 . 5 
so 
0.2 

0.05 

0.05 

o.os 

0. 1 
0 . 1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

80A 
80B 
u 
u 
u 
U T 
PU 
PU 
AM 
y 

TC 
C 

NP 

GAM 
GAM 
GAM 
GAH 
GAH 
GAH 
GAH 
GAH 
GAM 
GAM 
GAH 
GAH 
GAM 

llHC·HEIS 
Ver 1.0 
DVD· D S 
2.23 
04£23£93 



9, I 3ll~'") .. tr a 
- f.l " ., l .. ()c.1~ !l:.I 

TMA NORCAL 
REPORTING GROUP 7158 IIIEtllllil DATA SHEET, cont 

SDG 7158 
Contact Oinlcar Kharlcar 

Lab sample id N302066-07 
Dept sample id 7158-007 

Received 02l24l93 

PARAMETER CAS NO 

Thorium 232 7440-29-1 

DATA SHEETS 
Page 14 

SUNNARY DATA SECTION 
Page 30 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

Client sample id B07K25 
Matrix SOIL 

Collected 02l18l93 
Chain of custody id EFL-1053 

RESULT 
pCi/G 

211 ERR 

C COUNT) 

NDA 
pti/G 

RDL 
pti/G 

QUALi -
FIERS TEST 

GAM 

Lab id ~T_H_A~N __ _ 
Protocol WHC·HEIS 
Version Ver 1.0 

Form OVD-DS 
Version ~2~-~2~3 __ _ 

Report date 04l23l93 



' ' 

ATTACHMENT 3 

Summary of Data Qualifications 



TMA/Norcal N3-02-066-7158 

Gross Alpha (CRDL = 10 pCi/G) 

Customer Calculated Raw Data Reported 

I.D.# Results Results Results 

807K05 10.917 10.780 11.000 
807K11 5.128 5.100 5.100 
807K13 14.240 14.300 14.000 
807K17 21.188 22.000 22.000 

807K19 -0.122 -1.140 -1.100 
807K22 17.037 16.700 17.000 
807K25 9.145 8.680 8.700 

Gross Beta (CRDL = 10 pCi/G) 

Customer Calculated Raw Data Reported 

I.D. # Results Results Results 

807K05 64.799 64.800 65.000 

807K11 161 .971 162.000 160.000 

807K13 151 .481 151 .000 150.000 

807K17 1243.500 1244.000 1200.000 

807K19 1408.326 1410.000 1400.000 

807K22 569.484 569.000 570.000 

807K25 784.060 783.000 780.000 

Printed on 01-Nov-93 

241 -T-106 Samples 

a 

u 

u 

u 

a 

Uranium 235 1 CRDL = 0.3 pCi/G) 

Customer Calculated Raw Data 

I.D. # Results Results 
807K05 0.130 0.201 
807K11 0.016 0.013 
807K13 0.016 0.012 
807K17 0.130 0.134 

807K19 0.021 0.019 
807K22 0.087 0.081 
807K25 0.101 0.104 

Uranium 238 1 CRDL = 0.3 pCi/G) 

Customer Calculated Raw Data 
I.D. # Results Results 

807K05 1.858 1.760 

807K11 0.585 0.587 

807K13 0.770 0.767 

B07K17 1.858 1.859 

807K19 0.992 0.994 

807K22 1.318 1.315 
807K25 3.746 3.744 

Raw Data Results units are pCi/sample. 

Reported Results units are pCi/G. 

Reported 

Results 
0.200 
0.013 

0.012 
0.130 

0.019 
0.081 
0.100 

Reported 
Results 

1.800 

0.590 

0.770 

1.900 

0.990 

1.300 

3.700 

* - Sample reported as "U" on results reported printout 

a 
R 
R 
R 
R 

R 
R 
R 

a 
R 

R 

R 

R 

R 

R 

R 

~ 

U,I 
...s= 
-..s::, 
r--..:, .. 
°" 'CO 
__:r:::. 
·c:> 

Page 1 of 4 



TMA/Norcal N3-02-066-7158 

Uranium 233/234 (CRDL = 0.3 pCi/G) 
Customer Calculated Raw Data Reported 

I.D.# Results Results Results 

B07K05 4.960 4.947 4.900 

B07K11 0.722 0.723 0.720 

B07K13 0.760 0.758 0.760 

B07K17 2.023 2.025 2.000 

B07K19 1.167 1.168 1.200 

B07K22 2.465 2.463 2.500 

B07K25 3.738 3.737 3.700 

Plutonium 238 (CRDL = 0.05 pCi/G) 

Customer Calculated Raw Data Reported 

I.D. # Results Results Results 

B07K05 0.016 0.017 0.017 

B07K11 0.002 0.002 0.002 

B07K13 -0.007 -0.007 -0.007 

B07K17 0.033 0.032 0.032 

B07K19 0.010 0.009 0.009 

B07K22 0.004 0.002 0.002 

B07K25 0.001 0.000 0.000 

Printed on 01 -Nov-93 

241-T-106 Samples 

a 
R 
R 

R 

R 

R 

R 

R 

a 
R 

R 
R 

R 

R 

R 

R 

Total Uranium 
Customer Calculated Raw Data 

I.D. # Results Results 

B07K05 5.585 6.650 
B07K11 2.116 2.116 

B07K13 2.081 2.081 

B07K17 5.585 5.585 

B07K19 2.932 2.932 

807K22 3.920 3.920 

807K25 12.274 12.274 

Strontium 90 CRDL = 2.0 JCi/G) 

Customer Calculated Raw Data 

I.D. # Results Results 

807K05 0.984 0.532 
807K11 0.171 0.171 
807K13 0.286 0.286 
807K17 82.276 82.313 
B07K19 35.885 33.942 
807K22 -0.101 -0.105 
807K25 0.123 0.123 

Raw Data Results units are pCi/sample. 

Reported Results units are pCi/G. 

Reported 

Results 
6.700 

2.100 

2.100 

5.600 

2.900 

3.900 
12.000 

Reported 

Results 

0.530 
0.170 
0.290 

82.000 
34.000 
-0.100 
0.120 

* - Sample reported as "U" on results reported printout 

a 

a 
u 
u 
u 

u 
u 

-w.l 
_;J;;. 
'--;O • 
r,-...,) ,, 
-~~' ·.ca . 

,.--

Page 2 of 4 



TMA/Norcal N3-02-066-7158 

Plutonium 239 (CRDL = 0.05 pCi/G) 
Customer Calculated Raw Data Reported 

I.D.# Results Results Results 
B07K05 0.130 0.130 0.130 
B07K11 0.026 0.026 0.026 
B07K13 0.015 0.014 0.014 

B07K17 4.635 4.634 4.600 

B07K19 2.113 2.112 2.100 
B07K22 0.020 0.020 0.020 

B07K25 0.007 0.007 0.007 

Americium 241 (CRDL = 0.05 pCi/G) 

Customer Calculated Raw Data Reported 

I.D. # Results Results Results 

B07K05 0.493 0.493 0.490 

B07K11 0.021 0.021 0.021 

B07K13 0.003 0.004 0.004 

B07K17 0.619 0.620 0.620 

B07K19 0.344 0.345 0.340 

B07K22 0.015 0.015 0.015 

B07K25 0.007 0.008 0.008 

Printed on 01-Nov-93 

241-T-106 Samples 

a 
R 

R 

R 
R 

R 

R 

R 

a 
R 

R 

R 

R 

R 

R 

R 

Technetium 99 (CRDL = 0.5 pCi/G) 

Customer Calculated Raw Data 

I.D. # Results Results 

B07K05 39.097 39.101 
B07K11 354.208 354.200 
B07K13 158.530 158.530 
B07K17 1225.002 1231 .500 

B07K19 2866.055 2866.100 

B07K22 1206.139 1206.100 
B07K25 4482.739 4482.700 

Carbon 14 (CRDL = 50 pCi/G) 

Customer Calculated Raw Data 

I.D. # Results Results 

B07K05 5.136 5.139 

B07K11 -2 .515 -2.515 
B07K13 -0.154 -0.154 
B07K17 3.961 3.962 

B07K19 0.465 0.465 

B07K22 2.000 2.001 
B07K25 -0.541 -0.541 

Raw Data Results units are pCi/sample. 

Reported Results units are pCi/G. 

Reported 

Results 

39.000 

350.000 

160.000 

1200.000 

2900.000 

1200.000 
4500.000 

Reported 

Results 

5.100 

-2.500 

-0.150 

4.000 

0.470 

2.000 

-0.540 

* - Sample reported as "U" on results reported printout 

a 

a 
u 
u 
u 
u 
u 
u 
u 

Page 3 of 4 
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TMNNorcal N3-02-066-7158 

Neptunium 237 (CRDL = 0.2 pCi/G) 

Customer Calculated Raw Data Reported 

1.0. # Results Results Results 

B07K05 0.244 0.244 0.000 

B07K11 0.063 0.063 0.000 

B07K13 0.058 0.058 0.000 
B07K17 0.092 0.091 0.000 

B07K19 0.065 0.065 0.000 

B071<22 0.411 0.411 0.000 
B071<25 0.230 0.230 0.000 

C b I 60 (CRDL O 05 C"/G) o at = p I 

Customer Calculated Raw Data Reported 

1.0.# Results Results Results 

B07K05 31 .246 31.660 32.000 

B07K11 46.365 46.920 47.000 

B07K13 45.247 45.850 46.000 

B07K17 138.165 139.800 140.000 

B07K19 209.116 211.400 210.000 

B071<22 73.842 74.610 75.000 

B071<25 19.061 19.250 19.000 

Printed on 01-Nov-93 

241 -T-106 Samples 

a 
R 

R 

R 

R 

R 

R 

R 

a 
J 
J 
J 
J 
J 
J 
J 

Cesium 137 (CRDL = .05 pCi/G) 

Customer Calculated Raw Data 

1.0. # Results Results 
B07K05 0.363 <0.4 
B07K11 0.506 <0.5 

B07K13 0.386 <0.4 
B07K17 0.622 <0.6 

B07K19 0.947 <0.9 

B071<22 0.533 <0.5 

B071<25 0.272 <0.3 

Thorium 228 

Customer Calculated Raw Data 

1.0. # Results Results 

B07K05 0.872 0.901 

B07K11 1.234 1.273 

B07K13 0.864 0.894 

B07K17 0.589 <0.6 

B07K19 0.804 0.828 

B071<22 0.274 0.281 

B071<25 0.156 0.159 

Raw Data Results units are pCi/sample. 

Reported Results units are pCi/G. 

Reported 

Results a 
* UJ 
* UJ 
* UJ 
* UJ 
* UJ 
* UJ 
* UJ 

Reported 

Results a 
0.900 J 
1.300 J 
0.890 J 

* UJ 
0.830 J 

* UJ 
* UJ 

Page 4 of 4 



TMA/Norcal N3-02-066-7158 241-T-106 Samples 

Gross Alpha (CRDL = 10 pCi/G) Uranium 235 1 CRDL = 0.3 ;>Ci/G) 
Customer Calculated Raw Data Reported Customer Calculated Raw Data Reported 

I.D. # Results Results Results Q I.D. # Results Results Results Q 

B07K05 10.917 10.780 11 .000 - B07K05 0.130 0.201 0.200 R~ L----" 
B07K11 5.128 5.100 5.100 f-r 

/ 

B07K11 0.016 0.013 0.013 R-I--

B07K13 14.240 14.300 14.000 - - B07K13 0.016 0.012 0.012 R- ,__ 

B07K17 21 .188 22.000 22.000 - B07K17 0.130 0.134 0.130 R---
B07K19 -0.122 -1 .140 -1 .100 u_ B07K19 0.021 0.019 0.019 R- ... 
B07K22 17.037 16.700 17.000 "-- B07K22 0.087 0.081 0.081 R---
B07K25 9.145 8.680 8.700 w 807K25 0.101 0.104 0.100 R--
QC 7158-8 ' ,,, 12.581 ~,J.,;i, 12.600 130.000 QC 7158-8 ' 0.229 .r" Q.234 0.230 

QC 7158-9 ; ,, '": 0.182 I µ:f:c::,,,., ~0.182 -1.800 QC 7158-9 ', -0.004 ,,,/0.000 0.000 

QC 7158-10 ''\13,80t ,,1:rnJ,m;ir1,s.100 14.000 QC 715~10 :/ ,,''0 .100 '''LJ 0.104 0.100 -
< < 

[,,llili; QC 7158-11 ,13.625 13.600 140.000 QC 7158-11 0.164 0.167 0.170 -
•··-

QC 7158-12 T 0.149 iJ:1::i)" 0.150 1.500 QC 7158-12 , -0.003 , ;.0.007 -0.007 

Gross Beta (CRDL = 10 pCi/G) Uranium 238 CRDL = 0.3 :>Ci/G) 

Customer Calculated Raw Data Reported Customer Calculated Raw Data Reported 

I.D. # Results Results Results Q I.D. # Results Results Results Q 

B07K05 64.799 64.800 65.000 -_,/ 
B07K05 1.858 1.760 1.800 R i--

B07K11 161 .971 162.000 160.000 - - B07K11 0.585 0.587 0.590 R--
B07K13 151.481 151.000 150.000 - - B07K13 0.770 0.767 0.770 R- ._. 
B07K17 1243.500 1244.000 1200.000 - B07K17 1.858 1.859 1.900 R- ,-

B07K19 1408.326 1410.000 1400.000 ·- B07K19 0.992 0.994 0.990 R->-
B07K22 569.484 569.000 570.000 - B07K22 1.318 1.315 1.300 R- ,___ 

B07K25 784.060 783.000 780.000 - - B07K25 3.746 3.744 3.700 R-'" 
QC 7158-8 9.057 ~,l\fi!!II' 9.060 91 .000 QC 7158-8 ,., 4.023 ,,; 4.030 4.000 

QC 7158-9 0.145 !:i~,,;; 0.145 1.500 QC 7158-9 -0.004 0.000 0.000 

QC 7158-10 ~ 66.599 J!1],C 66.600 • 67.000 QC 7158-10 2.305 2.310 2.300 

QC 7158-11 ,,t!: m 11.780 }f,):!ilj!: 11 : 800 120.000 QC 7158-11 4.797 1,; ·: 4.793 4.800 

QC 7158-12 0.106 i/s,; 0.106 1.100 QC 7158-12 0.004 o:oos 0.005 

Raw Data Results units are pCi/sample. 
-': w ;1_; ',f: ~,.. 1 • •• 

Reported ~esults units are pCi/G. 

Printed on 29-0ct-93 Page 1 of 4 



TMA/Norcal N3-02-066-7158 

Uranium 233/234 (CRDL = 0.3 pCi/G) 

Customer 

1.0. # 
B07K05 

B07K11 

B07K13 

B07K17 

B07K19 

B07K22 

Calculated 

Results 

4.960 

0.722 

0.760 

2.023 

1.167 

2.465 

Raw Data 

Results 

4.947 
0.723 

0.758 

2.025 

1.168 

2.463 
B07K25 3. 738 3. 737 
QC 7158-8 ;,, , 4.305 j,,,t ,:. 4.307 

QC 7158-12 0.043 ~,¼it:+. 0.044 

Plutonium 238 (CRDL = 0.05 pCi/G) 

Customer Calculated Raw Data 

1.0. # Results Results 

B07K05 0.016 0.017 

807K11 0.002 0.002 

B07K13 -0.007 -0.007 

807K17 0.033 0.032 

B07K19 0.010 0.009 

B07K22 0.004 0.002 

807K25 0.001 0.000 

QC 7158-8 0.004 I ~j(~it"H 0.004 

QC 7158-9 0.009 l}iiJ::,,I" 0.009 
QC 7158-10 ,::+ , , , o.p2s 1 ,;e,mmii11, 0.02a 

QC 7158-11 i,iWI,,,, -· 0.003 ::m!:fmlii1tu·o. 003 
QC 7158-12 0.000 1,,1t 0.000 

Printed on 29-0ct-93 

241-T-106 Samples 

Reported 

Results Q 

4.900 R, .,,.....--

0.720 R,..: -
0.760 R....--
2.000 R--
1.200 R- ,-

2.500 -R---

3.700 R-t--
4.300 

0.000 

5.600 

5.000 

0.044 

Reported 

Results Q / 
0.017 Rr 
0.002 R-~ 

-0.007 Rs--
0.032 fr -
0.009 -R- -
0.002 R-- -
0.000 ~ -
0.004 

0.009 

0.026 

0.003 

0.000 

Total Uranium 

Customer Calculated Raw Data 

1.0. # Results Results 

B07K05 5.585 6.650 

B07K11 2.116 2.116 

B07K13 2.081 2.081 
B07K17 5.585 5.585 

B07K19 2.932 2.932 

B07K22 3.920 3.920 

B07K25 12.274 12.274 

QC 7158-8 " . 0.315 0.315 

QC 7158-9 tieii,\;;:, 0.002 · },,, -:c:0:0016 

QC 7158-10 : i]\., < . E$.568 :J!ift Hf!'!; 6:6@ 
QC 7158-11 •cc;"'' ,, 0.429 ·', 0.429 
QC 7158-12 0.002 <0.0016 

Strontium 90 CRDL = 2.0 pCi/G) 

Customer Calculated Raw Data 

I.D. # Results Results 

B07K05 0.984 0.532 

B07K11 0.171 0.171 

B07K13 0.286 0.286 

B07K17 82.276 82.313 

B07K19 35.885 33.942 

B07K22 -0.101 -0.105 

B07K25 0.123 0.123 

QC 7158-8 12.203 12.217 

QC 7158-9 -0 .000 -0.198 

QC 7158-10 -0 .994 -0.155 

QC 7158-11 12.269 1016.467 
QC 7158-12 -0.000 -0.167 

.f}fW D~ta ~~H!~ uri!S E!r~ P9~sample'., 
R,ported Results units are pCi/G. ' ,.,,. 

Reported 

Results 

6.700 

2.100 

2.100 

5.600 

2.900 

3.900 

12.000 

1.300 

u 
6.600 

1.700 

u 

Reported 

Results 

0.530 

0.170 

0.290 

82.000 

34.000 

-0.100 

0.120 

12.000 

-0.200 

-0.160 

12.000 

-0.110 

Q 

------
. .,--- -
----
- I-

Q 
\,A.., 

\1'-
\}.... 

·- ,__ 

r 

' 

\A 
v,. 

,y 
\ 
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TMA/Norcal N3-02-066-7158 

Plutonium 239 (CRDL = 0.05 pCi/G) 

Customer Calculated Raw Data 
I.D. # Results Results 

807K05 0.130 0.130 
807K11 0.026 0.026 
807K13 0.015 0.014 
807K17 4.635 4.634 

807K19 2.113 2.112 

807K22 0.020 0.020 
8071<25 0.007 0.007 

QC 7158-8 ,,:: 0.805 i:1r ;'.,i;·i. 0.805 
QC 7158-9 '!,;,:. 0.00~ ri:)i!Hr · 0.003 
QC 7158-10 I}.:,{'. :i!n,. ,0.124 ii@l!t@':i;j/ ·0.124 

QC 7158-11 t::/\, 1.048 :Hi;J 1.048 
QC 7158-12 '.J:t;,.,, 0.()03 {''< 0.002 

Americium 241 (CRDL = 0.05 pCi/G) 

Customer 

I.D. # 
807K05 
807K11 

807K13 

807K17 

Calculated 
Results 

0.493 

0.021 

0.003 

0.619 

Raw Data 

Results 
0.493 

0.021 

0.004 

0.620 

Reported 

Results 

0.130 
0.026 
0.014 
4.600 

2.100 

0.020 
0.007 

0.810 

0.003 

0.120 

1.000 

0.002 

Reported 
Results 

0.490 
0.021 

0.004 

0.620 

241-T-106 Samples 

Technetium 99 (CRDL = 0.5 pCi/G) 
Customer Calculated Raw Data Reported 

Q I.D.# Results Results Results Q 
a-- 807K05 39.097 39.101 39.000 -~ 
~ - B07K11 354.208 354.200 350.000 - i---

R--::- - B07K13 158.530 158.530 160.000 - '--

R-- B07K17 1225.002 1231 .500 1200.000 - ,___. 

R- - B07K19 2866.055 2866.100 2900.000 - ~ 
R--,._ B071<22 1206.139 1206.100 1200.000 - -
R-._.. 

B071<25 4482.739 4482.700 4500.000 --
QC 7158-8 31.737 .. 31.731 16.000 -

!i 

QC 7158-9 ' '·" 2.955 .,,,,,,,,.<: ,; . 2.966 1.500 

QC 7158-10 . <" 40.663 ,::>,: 40:665 41.000 . -
QC 7158-11 . 44.8031, 44.804 23.000 

QC 7158-12 1.640 · 1.637 0.800 

Carbon 14 (CRDL = 50 pCi/G) I'-"-

Customer Calculated Raw Data Reported 
Q I.D. # Results Results Results Q 

R-:/ B07K05 5.136 5.139 5.100 \A.. I o 

R--✓ B07K11 -2.515 -2.515 -2.500 "' R- - 807K13 -0.154 -0.154 -0.150 \A 
R.--- 807K17 3.961 3.962 4.000 \A-

0.344 0.345 0.340 R-- 807K19 0.465 0.465 0.470 ~ ¾-B07K19 \).. 

B071<22 0.015 0.015 0.015 R-~ 8071<22 2.000 2.001 2.000 I l 
8071<25 0.007 0.008 0.008 R-- B071<25 -0.541 -0.541 -0.540 IA 

1.100 QC 7158-8 >ii;:, SQ•.975 1
1~>,'.l':: 58.~ 590.000 

0.000 QC 7158-9 ':/\; .·· -ctoes :<!m:m,fto .oes -0.650 
0.510 

1.100 

QC 7158-10 ,i;:);: ,;.,;, '· 3,012 ~ ~-075 3.100 

QC 7158-11 .::w,mn::, ect120 ¥rnim1954:soo 20000.000 
0.004 QC 7158-12 ,,,;:..,,:;:, 0.738 ;;:ii': 0.738 7.400 

Printed on 29-0ct-93 Page 3 of 4 
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TMA/Norcal N3-02-066-7158 

Neptunium 237 {CRDL = 0.2 pCi/G) 

Customer Calculated Raw Data Reported 

I.D. # Results Results Results 

B07K05 0.244 0.244 0.000 
B07K11 0.063 0.063 0.000 

B07K13 0.058 0.058 0.000 
B07K17 0.092 0.091 0.000 

B07K19 0.065 0.065 0.000 

B07K22 0.411 0.411 0.000 
B07K25 0.230 0.230 0.000 

QC 7158-8 3.324 j}!c,,. 3.324 3.300 

QC 7158-9 , . "' '"'"""" 0.000, III' :t ':': ().000 0.000 
QC 7158-10 

. :,\; u1:.irnI:'cis01 : JU iI,\r:: 0.391' 0.000 i\)H 

QC 7158-11 4.194 ,,:::'' 4.163 4.200 

QC 7158-12 '! 0.004 !,,,m, 0.004 0.004 

Cobalt 60 {CRDL = 0.05 pCi/G) 

Customer Calculated Raw Data Reported 

I.D.# Results Results Results 
B07K05 · 31 .246 31.660 32.000 

B07K11 46.365 46.920 47.000 

B07K13 45.247 45.850 46.000 

B07K17 138.165 139.800 140.000 
B07K19 209.116 211 .400 210.000 

B07K22 73.842 74.610 75.000 

B07K25 19.061 19.250 19.000 
QC 7158-8 , 135.017 "c 135.000 0.180 

QC 7158-9 ;; .. 14.052 w,I\,·,,,,;' / < ~ u 
QC 7158-10 Ji' · .. ~2.157 ,,'j:, 'ii 32.590 33.000 

Printed on 29-0ct-93 

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

241-T-106 Samples 

Q 

R-L.----' 

~R... i.--

R- >--

R- '"" 
~ r-,. 

R- ....-

R--

Q 
_.,.. 

..,-- ... 
:r 
-y 

T 
:-I- '"" 

J 

lA. 

Cesium 137 CRDL = .05 Ci/G 
Customer Calculated 

I.D. # Results 

B07K05 0.363 
B07K11 0.506 

B07K13 0.386 
B07K17 0.622 

B07K19 0.947 
B07K22 0.533 
807K25 0.272 

QC 7158-8 , 100.947 100.900 
QC 7158-9 $.359 
QC 7158-10 0.279 

Thorium 228 

Customer Calculated Raw Data 

1.0. # Results Results 
B07K05 - 0.872 0.901 

B07K11 r 1.234 1.273 
B07K13 0.864 0.894 

B07K17 0.589 ~ , iQ < 

B07K19 ' 0.804 0.828 
B07K22 ' 0.274 ~0.281 
B07K25 0.156 <3 0.159 
QC 7158-8 2-4.786 < 

QC 7158-9 ,4.986 •"i:! ,,, < 
QC 7158-10 1.018 "• 1.053 ,, ' 

· fl~ P~~ 5e~~~~ u~it~ ,"! pCil~fTlpfe. 
Beported ,Resu~s units ar~ pCliG. ' 

Reported 

',,.O 
O',. -o,.J ,,-
',.£) 

~ 
r'--.) 
1' 

lA 
i:j"-, 
co 
_:::: 
-...i 

Reported 

Results Q 

0.900 - i---

1.300 - ,_ :y 
0.890 r:r 
*u \}.. ) 

0.830 --, 
\.A-::r C 

.Q._ ~(b 

¥-
...-,;;, -""- -

u \/1 ) ~ 

~ u "' X u IA 

1.100 

Page 4 of 4 
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ATTACHMENT 4 

As Qualified Data Summary 



II 
SDG 7158 

Contact Dinkar Kharkar 

Lab sample id N302066-01 
Dept sample id 7158-001 

Received 02/10/93 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Total Uranium (ug/g) 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
Technetium 99 14133-76-7 
Carbon 14 14762-75-5 
Neptunium 237 13994-20-2 

GAHHA SCAN ANALYTES 
Potassium 40 13966 - 00-2 
Iron 59 14596-12-4 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 13982-39-3 
Ruthenium 106 13967-48-1 
Cesium 134 13967-70-9 
Cesium 137 10045-97-3 
Cerium 144 14762-78-8 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Radium 226 13982-63-3 
Thorium 228 14274-82-9 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 17 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

r ii 

Uestinghouse Hanford 
MBH·SVV-069262 

B07K05 
SOIL 
02/08/93 
EFL-1053 

RESULT 

pCi/G 
2u ERR 

(COUNT) 
NOA 

pCi/G 
RDL 

pCi/G 
QUALi -
FIERS TEST 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 
0.5 

50 
0.2 

80A 
80B 
u 

u 
U T 

~ j(}fjr PU 
RY AM 

y 
~•·•;;;;;.;. TC 

:::& ,,.::••:•:••:•••::••••• C 
:(@'M< !]& Np 

Lab id THAN 
Protocol UHC·HEIS 
Version Ver 1 . 0 

Form DVD-OS 
Version 2.23 

Report date 04/23/93 



SDG 
Contact 

Lab sample id 
Dept sample id 

Received 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET, cont 

7158 Client 
Di nlc:ar leharlc:ar Contract 

N302066-01 Client sample id 
7158-001 Matrix 
02/10£93 Collected 

Chain of custody id 

RESULT 2a ERR MDA 

111!111111111 
IJestinghouse Hanford 
HBH-SVV-069262 

B07K05 
SOIL 
02£08£93 
EFL-1053 

RDL QUALi-
PARAMETER CAS NO pCi/G (COUNT) pCi/G pCi/G FIERS TEST 

Thorium 232 7440-29-1 GAH 

Europium 155 14391-16-3 0.57 GAH 

Lab id THAN 
Protocol \.IHC-HEIS 

DATA SHEETS Version Ver 1 . 0 
Page 2 Form DVD-OS 

SUMMARY DATA SECTION Version 2.23 
Page 18 Report date 04/23/93 



. .. . ·. I 

SDG 7158 
Contact Dinkar ICharkar 

Lab sample id N302066-02 
Dept sample id 7158-002 

Received 02/16/93 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Total Uranium (ug/g) 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europ ium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 19 

10098 - 97-2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA N0 1RCAL 
REPORTING GROUP 7158 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

\Jestinghouse Hanford 
MBH-SVV-069262 

B071C11 
SOIL 
02/09/93 
EFL-1053 

RESULT 
pCi/G 

20' ERR 

(COUNT) 
MDA 

pCi/G 
RDL 

pCi/G 
QUALi -

FIERS TEST 

5.6 
9.0 
0.20 
0.051 
0.16 
0.52 
0.014 
0.019 
0.018 
0. 31 
5.6 
4.2 
0. 13 

2.6 

1. 2 

0.59 
0.48 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0 . 05 
2 

0.5 
50 
0.2 

0.05 

0.05 

0.05 

0. 1 

0.1 

ff BOA t++ f) ' 80B 

Jo 
:-=-=:::: .::?::::r:\~{:~: 
. : ::::< ... >::-::: .. _)}? 

1111 

u 
u 
U T 

y 

TC 
C 

NP 

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

Lab id THAN 
Protocol \IHC·HEIS 
Version Ver 1. 0 

Form DVD·DS 
Version 2.23 

Report date 04/23/93 



TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET, cont 

SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066-02 
Dept sample id 7158-002 

Received 02£16£93 

PARAMETER CAS NO 

Thorium 232 7440-29-1 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 20 

Client Uestinghouse Hanford 
Contract MBH·SVV-069262 

Client sample id B07K11 

Chain 

RESULT 

pCi/G 

Matrix SOIL 
Collected 02£09£93 

of custody 

2a ERR 

(COUNT) 

id EFL-1053 

MDA 

pCi/G 
RDL 

pCi/G 
QUALi -

FIERS TEST 

Lab id THAN 
Protocol UHC·HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 04£23£93 



I I 
SDG 7158 

Contact Dinkar Kharkar 

Lab sample id N302066·03 
Dept sample id 7158-003 

Received 02L16f93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 21 

CAS NO 

Alpha 
Beta 

15117-96·1 
7440·61·1 

13981-16 · 3 

14596·10·2 
10098-97·2 
14133·76·7 
14762·75·5 
13994·20·2 

13966·00·2 
14596·12·4 
14392·02·0 
10198·40·0 
13982·39·3 
13967 · 48·1 
13967-70·9 
10045·97·3 
14762·78·8 
14683·23·9 
15585·10·1 
13982·63·3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

. i 
Client 

Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

I ···• . · .···•·· ~.,,;, / I 
' : .:: ·.· . . . ·· .... ···: ·.= . :_ ·: .. _. : ·_·.·_:·. : . 

\Jestinghouse Hanford 
MBH-SVV-069262 

B071C13 
SOIL 
02f09L93 
EFL-1053 

RESULT 
pCi/G 

2u ERR 
(COUNT) 

MDA 

pCi/G 
RDL 

pCi/G 
QUALi -

FIERS TEST 

7.2 
9.0 
0. 19 
0.046 
0.19 
0.52 
0.014 
0.014 
0.012 
0.44 
2.5 
3.9 
0. 12 

2.4 

1. 1 

0.53 
0.36 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 

0.5 
50 
0.2 

0.05 

0.05 

0.05 

0. 1 

0.1 

Lab 

: (\·}({?~ !: 
:·---:::::;::::::::::::~ 

At• 
Af)( f } 
V i'.:.C i i....,·•··.· .. :,_,.'. =.=. •. •.•· ~ :)(\: 

~:tit 
~etil} 
~ r:·t 

id THAN 

BOA 
BOB 
u 
u 
u 
u T 
PU 
PU 
AM 
y 

TC 
C 
NP 

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

Protocol \JHC·HEIS 
Version Ver 1 . 0 

Form DVD·DS 
Version 2.23 

Report date 04L23L93 



I ' 

TMA NORCAL 
REPORTING GROUP 7158 

D A T A S H E E'.T , cont 

SOG 7158 
Contact Dinl::ar Kharl::ar 

Lab sample id N302066·03 
Dept sample id 7158-003 

Received 02£16£93 

PARAMETER CAS NO 

Thorium 232 7440-29-1 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 22 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

Client sample id 8071(13 

Chain 

RESULT 

pCi/G 

'; 

Matrix SOIL 
Collected 02£09£93 

of custody 

2a ERR 

(COUNT) 

id EFL-1053 

NDA 

pCi/G 
RDL 

pCi/G 
QUALI

FIERS TEST 

Lab id TMAN 
Protocol \JHC-HEIS 

Version Ver 1.0 
Form DVD ·DS 

Version 2.23 
Report date 04£23£93 



SOG 7158 
Contact Dinkar Kharlcar 

Lab sample id N302066·04 
Dept sample id 7158-004 

Received 02l18l93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 7 

SUMMARY DATA SECTION 
Page 23 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

I : . 

Westinghouse Hanford 
HBH-SVV-069262 

B07K17 
SOIL 
02L12L93 
EFL-1053 

RESULT 

pCi/G 
2a ERR 

(COUNT) 
NOA 

pCi/G 
RDL 

pCi/G 
QUALi -

FIERS TEST 

13 
24 

0.37 
0.081 
0.34 
1. 4 
0.026 
0.35 
0.078 
2.7 
7.9 
4. 1 
0. 18 

2.5 

1. 6 

0.87 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 

0.5 
50 
0.2 

0.05 

0.05 

0.05 

0. 1 
0. 1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 
WHC-HEIS 
Ver 1.0 
DVD -D S 
2.23 
04l23L93 



r . 

TMA NORCAL 
REPORTING GROUP 7158 

D A T A S H E E, T , cont 

SOG 7158 
Contact Dinkar l(harkar 

Lab sample id N302066·04 
Dept sample id 7158-004 

Received 02L1Bl93 

PARAMETER CAS NO 

Thorium 232 7440-29-1 

DATA SHEETS 
Page 8 

SUMMARY DA TA SECTION 
Page 24 

f ' 

~ . Client \.lestinghouse Hanford 
Contract MBH·SVV-069262 

Client sample id B071(17 
Matrix SOIL 

Collected D2L12l93 
Chain of custody id EFL-1053 

RESULT 

pCi/G 
2u ERR 
(COUNT) 

MDA 

pCi/G 
RDL 

pCi/G 
QUALi · 
FIERS TEST 

Lab id THAN 
Protocol \.IHC·HEI S 
Version Ver 1 . 0 

Form DVD-OS 
Version 2.23 

Report date 04£23L93 



SOG 7158 
Contact Oinkar Kharkar 

Lab sample id N302066·05 
Dept sample id 7158-005 

Received 02[18[93 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96·1 
Uranium 238 7440-61-1 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 9 

SUMMARY DATA SECTION 
Page 25 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

96l3~9Z .. 6B57 
TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

\Jestinghouse Hanford 
HBH·SVV-069262 

B07K19 
SOIL 
02[12[93 
EFL-1053 

RESULT 

pCi/G 
2a ERR 

(COUNT) 
NOA 

pCi/G 
RDL 

pCi/G 
QUALi -

FIERS TEST 

9.2 
35 

0. 17 
0.025 
0. 16 
0. 73 
0.009 
0.20 
0.058 
3.5 

45 
4.3 
0. 13 

4.4 

3.0 

1. 1 
0.62 

10 
10 
0.3 
0.3 
0.3 

\ if/ii 
!(~4.tfJ 

BOA 

0.05 
0.05 
0.05 
2 

0.5 
50 
0.2 

0.05 

0.05 

0.05 

0. 1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

u 
u 
U T 
PU 
PU 
AH 
y 

TC 
C 

NP 

GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 

,,P 1 

IJHC·HEIS 
Ver 1.0 
DVD-OS 
2.23 
04[23[93 



. \ . m~o •• ,:.s .· 
TMA NORCAL 
REPORTING GROUP 7158 I .. 

.: .. ··: . .. . : . . . : . . . . ··•• I DATA SHEET, cont 

SOG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066·05 
Dept sample id 7158-005 

Received 02£18£93 

PARAMETER CAS NO 

Thorium 232 7440 - 29-1 

DATA SHEETS 
Page 10 

SUMMARY DATA SECTION 
Page 26 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

Client sample id B07K19 
Matrix SOIL 

Collected 02£12£93 
Chain of custody id EFL-1053 

RESULT 
pCi/G 

211 ERR 
(COUNT) 

NOA 
pCi/G 

RDL 
pCi/G 

QUALi · 
FIERS TEST 

Lab id TMAN 
Protocol \IHC·HEIS 

Version Ver 1.0 
Form OVD·DS 

Version 2.23 
Report date 04£23£93 



SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066·06 
Dept sample id 7158-006 

Received 02L22L93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americ i um 241 
Stront i um 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cer i um 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 11 

SUMMARY DATA SECTION 
Page 27 

CAS NO 

Alpha 
Beta 

15117-96 · 1 
7440-61-1 

13981-16·3 

14596-10·2 
10098-97·2 
14133-76·7 
14762-75-5 
13994-20·2 

13966-00·2 
14596-12·4 
14392-02·0 
10198·40·0 
13982-39·3 
13967·48·1 
13967-70-9 
10045-97·3 
14762-78·8 
14683-23-9 
15585·10·1 
13982-63·3 
14274·82·9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEUT 

I• 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Uestinghouse Hanford 
MBH·SVV-069262 

8071::22 
SOIL 
02L16L93 
EFL-1053 

RESULT 

pCi/G 
211 ERR 
(COUNT) 

MDA 

pCi/G 
RDL 

pCi/G 
QUALi · 
FIERS TEST 

9.2 
23 

0.41 
0.081 
0.28 
0.97 
0.010 
0.015 
0.011 
1 . 6 

7.6 
4.3 
0.82 

2. 1 

1. 4 

0.67 

10 
10 
0.3 
0.3 
0.3 

a.as 
0.05 
0.05 
2 

o.s 
so 

0.2 

a.as 

0.05 

0.05 

o.1 
0.1 

PU 

PU 
AM 
y 

TC 
C 

NP 

GAM 
GAM 
GAM 
GAH 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id ~T~M~A~N __ _ 
Protocol UHC·HEIS 
Version Ver 1.0 

Form DVD·DS 
Version ~2~-~2~3 __ _ 

Report date 04/23/93 



SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066·06 
Dept sample id 7158-006 

Received 02l22l93 

PARAMETER CAS NO 

Thor i um 232 7440-29-1 

DATA SHEETS 
Page 12 

SUMMARY DATA SECTION 
Page 28 

TMA NORCAL 

Ii 
.·, .. .•.. '·· •· ' .' .• ·· ·•· ·1 

:.· ·· B07K2i ··. . .· · : 
. . . ~ ·. . . : . . •, . . . . ' . 

. r 

; 

' Client IJestinghouse Hanford ' 
Contract HBH·SVV - 069262 

Client sample id B07K22 
Matrix SOIL 

Collected 02l16L93 
Chain of custody id EFL-1053 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

HOA 
pCi/G 

RDL 
pCi/G 

QUALi· 
FIERS TEST 

Lab id THAN 
Protocol IJHC·HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 04£23l93 



SDG 7158 
Contact Dinlcar Kharlcar 

Lab sample id M302066·07 
Jept sample id 7158-007 

Received 02[24[93 

~ARAMETER 

,ross Alpha 
:;ross Beta 
Jranium 233/234 
Jranium 235 
Jranium 238 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAM ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 13 

1 ciUMMARY DA TA SECT I 011 

Page 29 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76·7 
14762-75·5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR MDA 

Uestinghouse Hanford 
MBH·SVV-069262 

B071C25 
SOIL 
02L18L93 
EFL-1053 

RDL QUALi • 
pCi/G ~COUNT) pCi/G pCi/G FIERS TEST 

11 

27 
0.44 
0.053 
0.44 
3.0 
0.005 
0.009 
0.012 
0.26 

41 
4.4 
0.46 

1. 7 

0.72 

1. 7 

0.52 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 
0.5 

50 
0.2 

0.05 

0.05 

0.05 

0. 1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAM 

80B 
u 
u 
u 
U T 

TC 
C 

NP 

UHC·HEIS 
Ver 1 . 0 
DVD-OS 
2.23 
04L23L93 



I 

TMA NORCAL 
REPORTING GROUP 7158 

I DATA SHEET, cont 

SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066-07 
Dept sample id 7158-007 

Received 02£24£93 

PARAMETER CAS NO 

Thorium 232 7440-29-1 

DATA SHEETS 
Page 14 

SUMMARY DATA SECTION 
Page 30 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id 807K25 

Cha.in 

RESULT 
pCi/G 

Matrix SOIL 
Collected 02£18£93 

of custody 

2a ERR 

C COUNT) 

id EFL-1053 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI
FIERS TEST 

Lab id THAN 
Protocol \IHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 04£23/93 



ATTACHMENT 5 

Data Review Supponing Documentation 



1'l'2nsmittli ~------

Transmittal Form to Vaudator 

', i~ Valldator{BOA) __________ _ 

. ProiectJOU : rl f \- -· r -tQ(p 
' . 

[il _--llat&~ka;es~tNcl{lfstmc:tatt.acn) 

]>o rzto'i;-"1M \Cl -l{ <-t C) 

: -- . ·-- .. 

:---:--.. 

w ,,._,ctac:tM<tJa:a ~ .. ~o..n 'IWifieci and.(~on.) 

X .u r.qund etMc::x1st amsa.inctud~ 

--CMdrflst ltama c:scieci Off attadHct 'IWiffcatica~ 
facm.eani1at!>e~iaectaantnea«:isioftiiaao.en-made
to~..-~adollm,-,. 

PCf•-----

. , . 



Verification No. T-rot2'l-93 

Project: 

Laborator 

Anal ses Performed: 
Case Narrative: 
Batch Sheet: 

HEIS 
NO. 

.Sample WHC 
Matrix COC 

WHC 
SAR 

X 
X 

X )( 

- - ·- --------

RADIOCHEMICAL DATA PACKAGE VERIFICATION COVER SHEET Page_\_ of_\_ 

Reviewer: S. luul Date: 4/':2.Ef_a.3 

Case: N3-02-da1a - fl 58 SDG: 

-TM.Ai - ~O 

Beta and Gas 
Proportional 
Countin 

Alpha 
Spectroscopy 

GAB Sr90 Tc99 Isa Iso lso GEA Ra-
u Pu Am 226 

Total 
u 

u-J 
-r-

'° 1'.) 
.,) 

:cr-..., 
'CO 
O"-, 
U7 



Required In form a ti on 

Date of Initial Calibration: 

Detector ID: 

Dale:_±_/ tB /.!J8_ 

RADIOCHEMICAL INITIAL CALIBRATION DATA VERIFICATION CHECKLIST 

11/\SM Calibration Data Packa e IO: B6'1tot.\-T,Y\l'\-'-{.L{O 

GAB Sr90 

y N 

Tc99 

y N 

Ra226 

N V N y N y N 

Detector Efficienc '...:o cr, 
Lucas Cell ID: ~ ,... 
Lucas Cell Eff1cienc ;=:-e 

) 

Calibration Standard ID: ..: ~ i,_,;_,;___,;____~,;___---~-----t-"-"~----...,_.. ________ .._ ____ 1-_____________________ _... _____ -t t:O 

~N--"--I _ST,;___C_e_r_t .;...if_i_c_a_te_s_: _______ 1._.--+---e----+--•-+--• ----11--1-_.. _ __._ ___ -1--11---1--11---1--• --+------t---1 ~ 
Initial Calibration Data: 

tligh Voltage Plateau 
Oetermi nation: 

Self-absor lion curve: 

Pre aration wei ht: 

Carrier Standardization: 

Al ha crosstalk: 

Beta crosstalk: 

FWIIM Values: 

Sam le Geometry: 

Comments: _____________________________________________ _ 



Westinghouse 
Hanford Company 

9613~92 .. 6867 
Internal 

Memo 

From: Technical And Quality · oversite 12520-93-020 
Phone: 
Date: 
Subject: 

To: 

2-2557 H4-23 
April 22, 1993 = t. 
THERMO ANALYTICAL, INCORPORATED TC-99 PRIMARY CALIBRATION 
DOCUMENT AT ION 

J. G. Paetel 

cc: B. M. Co 11 ey 
J. M. Duncan 
D. G. Farwick 
J. H. Kessner 
KNP File/LB 

H4-19 

H4-19 
H4-23 
H4-16 
H4-23 

The primary calibration documentation required by the environmental 
radiochemical validation procedure currently in use by WHC and 
WHC-contracted validators can not be provided by the Thermo Analytical, 
Incorporated (TMA) laboratory. TMA has notified WHC Hanford Analytical 
Services Management that the primary calibration documentation generated in 
1983 for Tc-99 can not be regenerated . TMA has provided the enclosed 
certificate of calibration for the detector systems for Tc-99 analysis. The 
certificate of calibration documents the fact that TMA can not regenerate 
the calibration documentation. A new calibration for Tc-99 is currently in 
progress and the documentation for this calibration will be provided to WHC 
when complete. TMA feels confident that the calibration currently in use is 
valid and correct in light of historical recoveries on laboratory Quality 
Control check samples and inter-laboratory exchange sample results that have 
been obtained during the effective period of this calibration. 

A copy of this letter, along with the enclosed TMA certificate of 
calibration for Tc-99, shall be placed in each radiochemistry data package 
received from TMA to date that has Tc-99 results reported. This letter, 
along with the enclosed TMA certificate of calibration, shall be placed in 
each radiochemistry data package received from TMA until the new calibration 
documentation has been received by WHC and has been implemented at TMA . 

. /£/;J;2e 
K. N. Pool ' 
Manager 

11 r 

Enclosure 

CONCURRENCE : 

D. • Farwick, Manage 
Environmental Services Quality 

Assurance 

Hanford Oporarions and Enoinoorino Contractor for the US Department of Enerov 



ea-re 

Certificate of Calibration 

l (Unknown 

Status 

Oric;,1inal Calibration: 

Verification: 

"•uwn..c: 
' 

,, 
LBG beta counters 

Date 

1983 

TMA/Norcal 
Toe: 

Gas Flow Geiger Counter 

Reference Document 

Unknown 

Summary of Results 
Standard Efficiency= 42.7\ 

P-Factor = 2.34 

Self Absorption Correction Table 

( Samples are mounted as weightless deposits, no self absorption 
corrections are performed) 

Note: The current calibration was performed in 1983 but the 
documentation for this calibration is unavailable. A confirming 
calibration is in process as of 4/1/93. 
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RADIOCIIEMICAL CONTINUING CALIBRATION DATA VERIFICATION CIIECl<LIST 

HJ\SM Data Package 
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Calibration Time Period From To 

Detector ID: 

Detector Efficienc 

Lucas Ce 11 ID: 

Lucas Cell Efficienc 

Check Standard ID: 

Check Standard Activit 

Check Standard Traceabilit 

Check Standard Raw Data: 

Control Charts: 

B~ck round Data CPM: 

Back round Count Time: 

Back round Control Charts: 

Pre aration Wei hts: 

Carrier Recover Checks: 

Al ha Beta Cross Talk: 

FWIIM Control Charts: 

Sam le Geometry: 

Comments: _________________________________________________ _ 
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VERIFICATION CHECKLIST FOR BETA ANO GAS PROPORTIONAL COUNTING 

Ana 1 ys is: G::@,;s ~~AA &_k 

Analysis Results 

Results and Minimum Detectable Activity (MOA) Report 
for Sample Analyses, Recounts and Reanalyses 
for Blank AnalJses, Recounts and Reanalyses 
for Duplicate Analyses, Recounts and Reanalyses 

· Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data \ 
Calculatiorr Sheets · 
Sample Identifications 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 

Gravimetric/Chemical Yields 

Results Report for Chemical Yields 
Raw Data (Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Sample Identifications 
Chemical Yield Source Identification, Traceability 

and Dilution Log 
Calculated Recoveries 

Matrix Spike Recoverv 

Results and MDA Reports for Matrix Spike Analyses, 
Recounts and Reanalyses 

Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Matrix Spike Sample Identifications 
Matrix Spike Source Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Oates of Analysis 
Calculated Recoveries 

Laboratory Control Samples (LCS) 

Results and MOA Reports for LCS Analyses, Recounts 
and Reanalyses 

Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
LCS Identification, Activity and Traceability 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 
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VERIFICATION CHECKLIST FOR BETA AND GAS PROPORTIONAL COUNTING 

Analysis:_qy ___ q~o ________ _ 

Analysis Results 

Results and Minimum Detectable Activity (MDA) Report 
for Sample Analyses, Recounts and Reanalyses 
for Blank Analyses? Recounts and Reanalyses 
for Duplicate Analyses, Recounts and Reanalyses 

· Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sampl~ Preparation Data 
Calculation Sheets 
Sample Identifications 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 

Gravimetric/Chemical Yields 

Results Report for Chemical Yields 
Raw Data (Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Sample Identifications 
Chemical Yield Source Identification, Traceability 

and Dilution Log 
Calculated Recoveries 

Matrix Spike Recovery 

Results and MOA Reports for Matrix Spike Analyses, 
Recounts and Reanalyses 

Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Matrix Spike Sample Identifications 
Matrix Spike Source Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Oates of Analysis 
Calculated Recoveries 

Laboratory Control Samples (LCS} 

Results and MDA Reports for LCS Analyses? Recounts 
and Reanalyses 

Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
LCS Identification, Activity and Traceability 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 
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VERIFICATION CHECKLIST FOR BETA AND GAS PROPORTIONAL COUNTING 

Analysis:_lr_c __ ct;_:'j ________ _ 

Analysis Results 

Results and Minimum Detectable Activity (MOA) Report 
for Sample Analyses, Recounts and Reanalyses 
for Blank Analyses, Recounts and Reanalyses 
for Duplicate Analyses, Recounts and Reanalyses 

· Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Sample Identifications 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 

Gravimetric/Chemical Yields 

Results Report for Chemical Yields 
Raw Data (Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Sample Identifications 
Chemical Yield Source Identification, Traceability 

and Dilution Log 
Calculated Recoveries 

Matrix Spike Recovery 

Results and MOA Reports for Matrix Spike Analyses, 
Recounts and Reanalyses 

Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Matrix Spike Sample Identifications 
Matrix Spike Source Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Oates of Analysis 
Calculated Recoveries 

Laboratory Control Samples (LCS) 

Results and MDA Reports for LCS Analyses~ Recounts 
and Reanalyses 

Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
LCS Identification, Activity and Traceability 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 
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Yes No NA 
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VERIFICATION CHECKLIST FOR ALPHA SPECTROSCOPY 

Analysis:'!: ....... ~_(}. _______ _ 

Analysis Results 

Results and Minimum Detectable Activity (MOA) Report 
for Sample Analyses, Recounts and Reanalyses 
for Blank Analyses, Recounts and Reanalyses 
for Duplicate Analyses, Recounts and Reanalyses 

· Raw Data (Spectra or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheet 
Sample Identifications 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 

Matrix Spike Recovery 

Results and MDA Reports for Matrix Spike Analyses, 
Recounts and Reanalyses 

Raw Data (Spectra or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Matrix Spike Sample Identifications 
Matrix Spike Source Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 

Tracer Recovery 

Results Report for Tracer Analyses 
Raw Data (Spectra and Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Tracer Identification, Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 

Laboratory Control Samples {LCS} 

Results and MDA Reports for LCS Analyses, Recounts 
and Reanalyses 

Raw Data (Spectra or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
LCS Identification, Activity and Traceability 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 
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VERIFICATION CHECKLIST FOR ALPHA SPECTROSCOPY 

Analysis:_1,_s..._o_Y_V-. ______ _ 

Analvsis Results 

Results and Minimum Detectable Activity (MOA) Report 
for Sample Analyses, Recounts and Reanalyses 
for Blank Analyses, Recounts and Reanalyses 
for Duplicate Analyses, Recounts and Reanalyses 

Raw Data (Spectra or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheet 
Sample Identifications 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 

Matrix Spike Recovery 

Results and MDA Reports for Matrix Spike Analyses, 
Recounts and Reanalyses 

Raw Data (Spectra or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Matrix Spike Sample Identifications 
Matrix Spike Source Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 

Tracer Recovery 

Results Report for Tracer Analyses 
Raw Data (Spectra and Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Tracer Identification, Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 

Laboratory Control Samples {LCS) 

Results and MDA Reports for LCS Analyses, Recounts 
and Reanalyses 

Raw Data (Spectra or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
LCS Identification, Activity and Traceability 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 
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VERIFICATION CHECKLIST FOR ALPHA SPECTROSCOPY 
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Analysis Results 

Results and Minimum Detectable Activity (MDA) Report 
for Sample Analyses, Recounts and Reanalyses 
for Blank Analyses, Recounts and Reanalyses 
for Duplicate Analyses, Recounts and Reanalyses 

: Raw Data (Spectra or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheet 
Sample Identifications 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 

Matrix Spike Recovery 

Results and MDA Reports for Matrix Spike Analyses, 
Recounts and Reanalyses 

Raw Data (Spectra or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Matrix Spike Sample Identifications 
Matrix Spike Source Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 

Tracer Recovery 

Results Report for Tracer Analyses 
Raw Data (Spectra and Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Tracer Identification, Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 

Laboratory Control Samples (LCS) 

Results and MDA Reports for LCS Analyses, Recounts 
and Reanalyses 

Raw Data (Spectra or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
LCS Identification, Activity and Traceability 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 
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VERIFICATION CHECKLIST FOR ALPHA SPECTROSCOPY 

Analysis: __ }v._.p ________ _ 

Analysis Results 

Results and Minimum Detectable Activity (MDA) Report 
for Sample Analyses, Recounts and Reanalyses 
for Blank Analyses, Recounts and Reanalyses 
for Duplicate Analyses, Recounts and Reanalyses 

· Raw Data (Spectra or Printouts or Notebook Pages) 
Sample Preparation Data 1 

' 

Calculation Sheet 
Sample Identifications 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 

Matrix Spike Recovery 

Results and MDA Reports for Matrix Spike Analyses, 
Recounts and Reanalyses 

Raw Data (Spectra or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Matrix Spike Sample Identifications 
Matrix Spike Source Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 

Tracer Recovery 

Results Report for Tracer Analyses 
Raw Data (Spectra and Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Tracer Identification, Traceability and Dilution Log 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 

Laboratory Control Samples (LCS) 

Results and MOA Reports for LCS Analyses, Recounts 
and Reanalyses 

Raw Data (Spectra or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
LCS Identification, Activity and Traceability 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 
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VERIFICATION CHECKLIST FOR GAMMA SPECTROSCOPY 

Analysis Results 

Results and Minimum Detectable Activity (MDA) Report 
for Sample Analyses, Recounts and Reanalyses 
for Blank Analyses, Recounts and Reanalyses 
for Duplicate Analyses, Recounts and Reanalyses 

Raw Data (Spectra or.Printouts or Notebook Pages) 
Sample Preparation Data 

"Calculation Sheets 
Sample Identifications 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 

Laboratory Control Samples (LCS} 

Results and MDA Reports for LCS Analyses, 
Recounts and Reanalyses 

Raw Data (Geometry and Spectra or Printouts 
or Notebook Pages) 

Sample Preparation Data 
Calculation Sheets 
LCS Identification, Activity and Traceability 
Detector Identifications 
Detector Efficiencies 
Dates of Analysis 
Calculated Recoveries 

Comments: 
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VERIFICATION CHECKLIST FOR LIQUID SCINTILLATION COUNTING 

CJ'--\ 
Analysis Results 

Results and Minimum Detectable Activity (MCA) Report 
for Sample Analyses, Recounts and Reanalyses 
for Blank Analyses, Recounts and Reanalyses 
for Duplicate Analyses, Recounts and Reanalyses 

Internal Standard or Quench Monitoring Results, 
Activity and Traceability 

· Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Sample Identifications 
Instrument Identifications 
Dates of Analysis 

Continuing Calibration 

Instrument Identification 
Continuing Calibration Results Report, Control Charts 

and Control Limits 
Calibration Standard Identification, Traceability, 

Activity, Dilution Log and Expiration Date 
Raw Data (Counting Logs or Printouts or Notebook Pages) 
Counting Efficiency Determination Method and Results 
Internal Standard or Quench Monitoring Values 

Matrix Spike Recovery 

Results and MCA Reports for Matrix Spike Analyses, 
Recounts and Reanalyses 

Raw Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
Matrix Spike Sample Identifications 
Matrix Spike Source Traceability and Dilution Log 
Instrument Identifications 
Dates of Analysis 
Calculated Recoveries 

Laboratory Control Samples {LCS) 

Results and MCA Reports for LCS Analyses, Recounts 
and Reanalyses 

Ra~ Data (Counting Logs or Printouts or Notebook Pages) 
Sample Preparation Data 
Calculation Sheets 
LCS Identification, Activity and Traceability 
Instrument Identifications 
Dates of Analysis 
Calculated Recoveries 
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VERIFICATION CHECKLIST FOR TOTAL URANIUM 
ANALYSIS BY KINETIC PHOSPHORIMETRY 

Analysis Results 

Results Report 
for Sample Analyses, Reruns, and Reanalyses 
for Blank Analyses, Reruns, and Reanalyses 
for Duplicate Analyses, Reruns and Reanalyses 

Raw Data (Phosphorimeter Readings and Printouts or 
Notebook Pages) 

Sample Preparation Data 
Calculation Sheets 
Sample Identifications 
Instrument Identifications 
Dates of Analysis 

Initial and Continuing Calibration 

Instrument Identifications 
Initial Calibration Results and Linearity 
Initial and Continuing Calibration Verification 
Calibration Standard Concentration, Traceability 

and Dilution Logs 
Raw Data (Phosphorimeter Readings and Printouts or 

Notebook Pages 
Sample Preparation Data 
Detection Limit Verification 

Matrix Spike Recovery 

Results Reports for Matrix Spike Analyses, Reruns 
and Reanalyses 

Raw Data (Phosphorimeter Readings and Printouts or 
Notebook Pages) 

Sample Preparation Data 
Calculation Sheets 
Matrix Spike Sample Identifications 
Matrix Spike Source Traceability and Dilution Log 
Instrument Identifications 
Dates of Analysis 
Calculated Recoveries 

Laboratory Control Samples (LCS) 

Results Reports for LCS Analyses, Reruns 
and Reanalyses 

Raw Data (Phosphorimeter Readings and Printouts or 
Notebook Pages) 

Sample Preparation Data 
Calculation Sheets 
LCS Identification, Concentration and Traceability 
Instrument Identifications 
Dates of Analysis 
Calculated Recoveries 
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Thermo Analytical Inc. 

TMA/Norca/ 

2030 Wrigh t Avenue 

P. 0. Box 4040 
Richmond, CA 94804-0040 

(510) 235-2633 Fax No. (5 10) 235-0438 

April 23, 1993 

Ref. TMA/Norcal N3-02-066-7158 

Ms. Briana Colley 
Westinghouse Hanford Company 
2355 Stevens Drive 

! 'l 

MSIN H4-23 · .t . 

345 Hills Street/3000 Area 
Richland, WA 99352 

Dear Ms . Colley: 

SENT BY FEDERAL EXPRESS 

Enclosed in the Summary Data Section, are the gross alpha, gross beta, 14C, 90Sr, 99'f c, total uranium, 
isotopic uranium, isotopic plutonium, 237Np, 241 Am and gamma scan results for the soil sample from 241-
T-106 Location we received 10 February 1993. The QA/QC results are also given in the Summary Data 
Section. The Summary Data Section is numbered pages 1 to 66, and the appendices are numbered pages 
67 to 672. 

Please call if you have any questions concerning this data. 

Dinkar P. Kharkar, Ph.D. 
Manager, Nuclear Programs 

DPK/jw 

Enclosures: Section 1 and 2 
Appendices 
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1.0 

2.0 

' 
CASE NARRATIVE 

GENERAL 

Soil sample results from '.f41-11,~106 location (TMA/Norcal Group 7158) are provided in this 
report. TMA/Norcal Group 7158 is comprised of the seven samples listed on the Chain-of
Custody documents below \Vhich are identified as samples 1 through 7. 

1.1 

1.2 

CHAINS-OF-CUSTODY 

This report includes data from the sample delivered under Chain-of-Custody documents 
Field Logbook No. EFL-1053. 

SAMPLE VOLUME 

500-mL glass bottles containing the sample were received for analysis . 

1.3 MISSING SAMPLES 

All samples were accounted for in an undamaged condition . 

1.4 HOLDING TIMES 

The samples were collected between 02/08/93 and 02/18/93 and sample processing was 
initiated within 180 days of collection. 

QUALITY CONTROL 

The internal quality control consisted of one sample each of a laboratory control, a blank, and 
a replicate. Analyses for sample B07K05 were performed with QC samples 7158-08, 09 and 10. 
All other samples were analyzed with QC samples 7158-11 and 12. 

The QC samples were prepared and labelled by the quality control officer. Copies of The QC 
notebook pages are included in the data package. 

2.1 LABORATORY CONTROL SAMPLES 

Gross alpha LCS recoveries for QC samples 7158-08 and 11 were low (72 % and 59% 
respectively), and did not pass at the 3u protocol limits. However, the gross alpha 
recovery of QC sample 7158-08 was within the control limits when errors were 
considered. This is also the case with the LCS for 237Np. The MDA of the results for 
59fe was higher than the RDL due to higher background on the counter. 

2.2 BLANKS 

The MDA's of the results for all analyses met RDL requirements. 

Case Narrative Section 
Page 1 of 3 
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3.0 

. 
CASE NARRATIVE 

2.3 REPLICA TES 

Results were satisfactory for all replicate analyses. The MDA's of the results for gamma 
nuclides were higher than the RD L's due to the small aliquots available for analysis. The 
2u counting errors for 237Np and 00Sr were underlined because in each case, the error was 
bigger than both the MDA and the result implying that the MDA may not be a good 
estimate of the "real" minimum detectable activity. 

ANALYTICAL NOTES 

3.1 Gross Alpha Analyses: The average MDA for gross alpha was (7 ± 3) pCi/g. Gross 
alpha activity above the RDL was found in samples B07K05, B07Kl3, B07K17 and 
B07K22. Smaller aliquots were taken of samples B07K19, B07K22 and B07K25 because 
of high residues . 

3.2 Gross Beta Analyses: The average MDA for gross beta was (6 ± 4) pCi/g. Gross beta 
activity above the RDL was found in all of the samples. Again, smaller aliquots were 
taken of samples B07Kl9, B07K22 and B07K25 because of high residues . 

3.3 Carbon-14 Analyses: The average MDA for twelve analyses was (6 ± 5) pCi/g. 14C 
activity above the RDL was not found in any of the samples. 

3.4 Strontium-90 Analyses: The average yield for twelve analyses was (69 ± 23)%. The 
lowest yield was 38% and the highest was 82% . The average MDA was (1 ± 0.7) 
pCi/g. 00Sr activity above the RDL was found in samples B07K 17 and B07K 19. 

3.5 Technicium-99 Analyses: The average yield for twelve samples was (58 ± 28)%. The 
lowest yield was 29% and the highest was 74%. The average MDA was (1 ± 3) pCi/g. 
'»Tc activity above the RDL was found in all of the samples. The MDA 's of the results 
for samples B07Kl 1 and B07Kl9 were higher than the RDL due to low chemical 
recoveries. The MDA of the result for sample B07K25 was higher than the RDL due 
to the shorter count time. The sample was counted for a shorter time because of the high 
concentration of '»Tc in the sample. 

3.6 Total Uranium Analyses: The average MDA for twelve analyses was (0.08 ± 0) ug/g. 
Positive concentrations of uranium were found in all of the samples. 

3.7 Uranium-233, 234, 238 Analyses: The average yield for twelve analyses was (73 ± 
47)%. The lowest yield was 35% and the highest was 94%. The average MDA was 
(0.1 ± 0.2) pCi/g. 23312340 and 23

~ activity above the RDL was found in all samples. 
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Plutonium-238, 239/240 Analyses: The average yield for twelve analyses was (71 ± 
24)%. Tlre lowest yield was 53% and the highest was 96%. The average MDA was 
(0.02 ± 0.01) pCi/g. 2391wPu activity above the RDL was found in samples B07K05, 
B07Kl 7 and B07K19. 238Pu activity above the RDL was not found in any of the samples. 

Neptunium Analyses: The average yield for twelve analyses was (54 ± 18)%. The 
lowest yield was 39% and the highest was 69% . The average MDA was (0.02 ± 0.02) 
pCi/g. 

The alpha spectrum from these samples showed contamination with both plutonium and 
uranium. The 239Pu interfered slightly with our ability to verify complete separation of 
243 Am from the 239Np tra~er and thus leading to potential error with the 237Np analyte 
peak. We cannot report with confidence the positive values obtained. Instead, the best 
interpretation of this data is to say that the 237Np was undetected with an error equal to 
the value of the positive peak. The formal report file has zero for the answer, the 
original value for the error, and the original MDA for the MDA. Even with this 
conservative estimate of error (assuming that all peak activity was due to contamination) 
the RDL is still met in one sample and almost met in the other. 

Two modified analytical runs were done on these samples in an attempt to achieve better 
purification. The initial run, using our standard method, gave poor chemical yields . The 
next two runs were done using a solid phase extraction column procedure adapted from 
our bioassay department in sequence with a standard anion exchange column. Still, we 
had contamination. The data set reported is the last and best data obtained. The quality 
control samples reported with this set were, of course, run through the same procedures. 
The problem is an inherent limitation of the method being used. It is not a training, 
technique, or error problem. We believe that there will be a fairly straightforward 
solution to this problem and continued testing is being done. When we feel that we have 
a modification that has been validated, a revised procedure will be sent. Until then, the 
current method will be used. For low alpha activity samples this will be no problem, and 
for the high alpha samples we will evaluate the purity on a case by case basis. 

3.10 Americium-241 Analyses: The average yield for twelve analyses was (77 ± 14)%. The 
lowest yield was 65% and the highest yield was 87% . The average MDA was (0.03 ± 
0.02) pCi/g. Americium activity above the RDL was found in samples B07K05, B07K17 
and B07K19. 

3.11 Gamma Scan Analyses: Gamma scan analysis found positive 00Co activity above the 
RDL in all of the samples. 154Eu was found in sample B07K05 and 106Ru was found in 
sample B07K25. 

Case Narrative Section 
Page 3 of 3 

TMA 
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9613Y92 .. 6886 
TM A NORCAL 
REPORTING GROUP 7158 

SDG _7=1~5~8 _______ _ 
Contact Dinkar Kharkar 

SUMMARY DAT A 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

S E C T I O N 

T A B L E 0 F C O N T E N T S 

About this section 

Sample Summaries 

Prep Batch summary 

Work Summary 

Reagent Blanks 

Lab Control Samples 

Replicates 

Data Sheets 

Result Summaries 

Method Summaries 

Report Guides 

1 

3 

5 

6 

11 

13 

15 

17 

31 

42 

53 

Lab id TMAN ==---
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-TOC 
Version 2.23 =--a.-=-a:"------

Report date 04/23/93 



9613~92 .. 6 87 
TMA NORCAL 
REPORTING GROUP 7158 

SDG ~7~1~5~8 _______ _ 

Contact Dinkar Kharkar REPORT GUIDE 
Client Westinghouse Hanford 

Contract MBH·SVV-069262 

ABOUT THE DATA 
~. 

SUMMARY SECTION 

The Data Summary Section of a Data Package has all data, in several 
useful orders, necessary for first level, routine review of the data 
package for a Sample Delivery Group (SDG). This section follows the 
Data Package Narrative, which has an overview of the data package and a 
discussion of special problems. It is followed by the Raw Data Section, 
which has full details . 

The Data Summary Section has several groups of reports: 

SAMPLE SUMMARIES 

The Sample Summary Reports (variously titled LAB, SAMPLE, DEPARTMENT and 
QC SUMMARY to reflect the sort order) show all samples, including QC 
samples, reported in one SDG. These reports cross-reference client 
and lab sample identifiers. 

PREPARATION BATCH SUMMARY 

The Preparation Batch Summary Report shows all preparation batches 
(lab groupings reflecting how work was organized) relevant to the 
reported SDG with information necessary to check the completeness and 
consistency of the SDG. 

WORK SUMMARY 

The Work Summary Report shows all samples and work done on them 
relevant to the reported SDG. 

REAGENT BLANKS 

The Reagent Blank Reports, one for each Reagent Blank relevant to the 
SDG, show all results and primary supporting information for the blanks. 

LAB CONTROL SAMPLES 

The Lab Control Sample Reports, one for each Lab Control Sample relevant 
to the SDG, show all results, recoveries and primary supporting 
information for these QC samples. 

Lab id THAN 
Protocol WHC·HEIS 

REPORT GUIDES Version Ver 1.0 
Page 1 Form DVD - R G 

SUNNARY DATA SECTION Version 2.23 
Page 1 Report date 04/23/93 



Q61ZUQ? '"000 
l .. h,I Ltb .. Pilt!1p 

TMA NORCAL 
REPORTING GROUP 7158 

SDG 7158 
Contact Dinkar Kharkar GUIDE, cont. 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

ABOUT THE 

REPLICATES 

DATA SUMMARY 
_!.!' 

1;~ 
' 

SECTION 

The Replicate Reports, one for each Replicate and Original sample pair 
r . t 

relevant to the SDG, · show all results, differences and primary 
supporting information for these QC samples. 

MATRIX SPIKES 

The Matr i x Spike Reports, one for each Spiked and Original sample pair 
relevant to the SDG, show all results, recoveries and primary supporting 
information for these QC samples. 

DATA SHEETS 

The Data Sheet Reports, one for each client sample in the SDG, show all 
results and primary supporting information for these samples. 

RESULT SUMMARIES 

The Result Summary Reports, one for each test used in the SDG, show all 
results and QC for one parameter on one page. (A test is a short code 
for the method used to do certain work to the client's specification.) 

METHOD SUMMARIES 

The Method Summary Reports, one for each test used in the SDG, show 
performance data for each method on one page. 

REPORT GUIDES 

The Report Guides, one for each of the above groups of reports, have 
documentation on how to read the associated reports. 

Lab id THAN 
Protocol WHC·HEIS 

REPORT GUIDES Version Ver 1.0 
Page 2 Form DVD· R G 

SUMMARY DATA SECTION Version 2.23 
Page 2 Report date 04/23/93 



SDG 7158 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID 

8071(05 
B07K11 
B07K13 
B071(17 
8071(19 
B071(22 
B07K25 
Reagent Blank 
Reagent Blank 
Lab Control Sa~le 
Lab Control Sa~le 
Rep l icate (N302066-01) 

SAMPLE SlMIARY 
Page 1 

SlJIIARY DATA SECTION 
Page 3 

9613492~6889 

MATRIX 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOI L 
SOIL 
SOIL 
SOIL 

TMA NORCAL 
REPORTING GROOP 7158 

SAMPLE SUMMARY 

CHAIN OF 

CUSTOOY COLLECTED RECEIVED 

EFL-1053 02/08/93 02/10/93 
EFL-1053 02/09/93 02/16/93 
EFL-1053 02/09/93 02/16/93 
EFL-1053 02/12/93 02/18/93 
EFL-1053 02/12/93 02/18/93 
EFL-1053 02/16/93 02/22/93 
EFL-1053 02/18/93 02/24/93 

02/08/93 

SAMPLE BASIS 
~/VOl ~/VOL 

Client Westinghouse Hanford 
Contract HBH·SW-069262 

X 

MOIST 
LAB DEPARTMENT 
SAMPLE ID SAMPLE ID 

N302066·01 7158-001 
N302066·02 7158-002 
N302066·03 7158-003 
N302066·04 7158-004 
N302066·05 7158-005 
N302066·06 7158-006 
N302066·07 7158-007 
N302066·09 7158-009 
N302066·12 7158-012 
N302066-08 7158-008 
N302066-11 7158-011 
N302066·10 7158-010 

Lab id ~TH_A_N __ 
Protocol WHC·HEIS 
Version Ver 1.0 

Form DVO·CS 
Version .... 2-... 2~3 __ 

Report date 04/23/93 



SDG 7158 
Contact Dinkar Kharkar 

CHAIN OF 
QC BATCH CUSTOOY 

7158 EFL-1053 

QC SlMMARY 
Page 1 

SlJl4ARY DATA SECTION 
Page 4 

91',71JQ? lOQf\ , tJ .... 1··,,,. ~ .. !D.~I,• U 

CLIENT SAMPLE ID 

B07K05 
B07K11 
B07K13 
B07K17 
B07K19 
B07K22 
B07K25 

Reagent Blank 
Reagent Blank 
Lab Control Sa111>le 
Lab Control Sa111>le 
Replicate (N302066·01) 

TMA NORCAL 
REPORTING GRCXJP 7158 

QC SUMMARY 

MATRIX LEVEL 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

COLLECTED RECEIVED 

02/08/93 02/10/93 
02/09/93 02/16/93 
02/09/93 02/16/93 
02/12/93 02/18/93 
02/12/93 02/18/93 
02/16/93 02/22/93 
02/18/93 02/24/93 

02/08/93 

LAB DEPARTMENT 
SAMPLE ID SAMPLE ID 

N302066-01 7158-001 
N302066-02 7158-002 
N302066-03 7158-003 
N302066-04 7158-004 
N302066-05 7158-005 
N302066-06 7158-006 
N302066-07 7158-007 

N302066-09 7158-009 
N302066-12 7158-012 
N302066-08 7158-008 
N302066·11 7158-011 
N302066·10 7158·010 

Lab id ""TM""A""N'----
Protoco l WHC-HEIS 
Version Ver 1.0 

Form DVD-CS 

Version :.2::.:.2::3'---
Report date 04/23/93 



SDG 7158 

TMA NORCAL 
REPORTING GRCXJP 7158 

Contact Dinkar Kharkar PREP BATCH SUMMARY 
Client ~estinghouse Hanford 

Contract HBH·SW-069262 

TEST MATRIX METHOO 

Alpha Spectroscopy 
AM SOIL Americiun 241 in Soil 

NP SOIL Neptuniun in Soil 

PU SOIL Plutoniun, Isotopic in Soil 

u SOIL Uraniun, Isotopic in Soil 

Beta COlllting 
TC SOIL Technetiun 99 in Soil 

y SOIL Strontiun 90 in Soil 

Gas Proportional COlrlting 
80A SOIL Gross Alpha in Soil 

SOB SOIL Gross Beta in Soil 

Ganma Spectroscopy 
GAM SOIL Ganma Scan 

Kinetic Phosphorimetry 
U_T SOIL Uraniun, Total in Soil 

Li~id Scintillation 
C SOIL Carbon 14 in Soil 

PREPARATION PREP ---- PLANCHETS ANALYZED QUALi-
BATCH ERROR CLIENT RE BLANK LCS REP/ORIG MS/ORIG FIERS 

2436-024 
2436-124 

2436-024 
2436-124 

2436-024 
2436-124 

2436-024 
2436-124 

2436-024 
2436-124 

2436-024 
2436-124 

2436-024 
2436-124 

2436-024 
2436-124 

2436-124 

2436-024 
2436-124 

2436-024 
2436-124 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

10.0 
10.0 

10.0 
10.0 

20.0 
20.0 

15.0 
15.0 

15.0 

9.0 
9.0 

10.0 
10.0 

6 

6 

6 

6 

1 
6 

6 

1 

6 

6 

7 

6 

1 

6 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 X 

1/1 

Replicates and Matrix Spikes are those with original (Client) S&fll)le in this Safl1)le Delivery Group. 
Blank and LCS planchets are those in the same preparation batch as some Client, Replicate or Spike safl1)le. 

PREP BATCH SlJ4MARY 
Page 1 

SlMMARY DATA SECTION 
Page 5 

Lab id .:..:TMc::.A""N'---
Protoco l ~HC·HEIS 
Version Ver 1.0 

Form DVD-PBS 

Version ~2.:.:.2::.::3'---
Report date 04/23/93 



SDG 7158 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID 
MATRIX 

aJSTOOY 

B071:'.05 
SOIL 

EFL-1053 

B07K11 
SOIL 

EFL-1053 

B07K13 
SOIL 

EFL-1053 

YORK SlMMARY 
Page 1 

SlMMARY DATA SECTION 
Page 6 

LAB SAMPLE ID 
COLLECTED 

RECEIVED 

N302066·01 
02/08/93 
02/10/93 

N302066-02 
02/09/93 
02/16/93 

N302066·03 
02/09/93 
02/16/93 

96 !3~92 .. 61:192 
TMA NORCAL 
REPORTING GRWP 7158 

WORK SUMMARY 

' I 
., 

SUF· 

PLANCHET TEST FIX PREPARED 

7158-001 80A/80 03/18/93 
7158-001 80B/80 03/18/93 
7158-001 AM 03/24/93 
7158-001 C 03/26/93 
7158-001 GAM 03/03/93 
7158-001 NP 04/09/93 
7158-001 PU 03/24/93 
7158-001 TC 03/25/93 
7158-001 u 03/24/93 
7158-001 U_T 04/05/93 
7158-001 y 03/23/93 

7158-002 80A/80 04/06/93 
7158-002 80B/80 04/06/93 
7158-002 AM 04/08/93 
7158-002 C 04/08/93 
7158-002 GAM 03/03/93 
7158-002 NP 04/09/93 
7158-002 PU 04/06/93 
7158-002 TC 04/07/93 
7158-002 u 04/06/93 
7158-002 U_T 04/05/93 
7158-002 y 04/08/93 

7158-003 SOA/80 04/06/93 
7158-003 80B/80 04/06/93 
7158-003 AM 04/08/93 
7158-003 C 04/08/93 
7158-003 GAM 03/03/93 
7158-003 NP 04/09/93 
7158-003 PU 04/06/93 
7158-003 TC 04/07/93 
7158-003 u 04/06/93 
7158-003 U_T 04/05/93 
7158-003 y 04/08/93 

ANALYZED 

03/19/93 
03/19/93 
04/09/93 
03/26/93 
03/12/93 
04/10/93 
04/09/93 
03/29/93 
04/02/93 
04/05/93 
03/23/93 

04/06/93 
04/06/93 
04/12/93 
04/13/93 
03/12/93 
04/10/93 
04/12/93 
04/12/93 
04/09/93 
04/05/93 
04/08/93 

04/06/93 
04/06/93 
04/12/93 
04/13/93 
03/15/93 
04/10/93 
04/12/93 
04/12/93 
04/09/93 
04/05/93 
04/08/93 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

METHOO 

Gross Alpha in Soil 
Gross Beta in Soil 
Americiun 241 in Soil 
Carbon 14 in Soil 
Ganma Scan 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Technetiun 99 in Soil 
Uraniun, Isotopic in So i l 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Americiun 241 in Soil 
Carbon 14 in Soil 
Ganma Scan 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Technetiun 99 in Soil 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Americiun 241 in Soil 
Carbon 14 in Soil 
Ganma Scan 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Technetiun 99 in Soil 
Uraniun, Isotopic in Soil 
Uraniun, Total i n Soil 
Strontiun 90 in Soil 

Lab id .:.aTM..a..A=N __ 
Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD·C\IS 

Version :2..,..2==3'---
Report date 04/23/93 



SDG 7158 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID 
MATRIX 

CUSTOOY 

B07K17 
SOIL 

EFL-1053 

B07K19 
SOIL 

EFL-1053 

B07K22 
SOIL 

EFL-1053 

\«JRK SlMMARY 

Page 2 
SlMMARY DATA SECTION 

Page 7 

LAB SAMPLE ID 
COLLECTED 

RECEIVED 

N302066-04 
02/12/93 
02/18/93 

N302066·05 
02/12/93 
02/18/93 

N302066-06 
02/16/93 
02/22/93 

TMA NORCAL 
REPORTING GROUP 7158 

WORK SUMMARY, cont. 

SUF-
PLANCHET TEST FIX PREPARED 

7158-004 80A/80 04/06/93 
7158-004 80B/80 04/06/93 
7158-004 AM ' 04/08/93 
7158-004 C ; 04/08/93 
7158-004 GAM . 03/03/93 
7158-004 NP' 04/09/93 
7158-004 PU 04/06/93 
7158-004 TC 04/07/93 
7158-004 u 04/06/93 
7158-004 U_T 04/05/93 
7158-004 y 04/08/93 

7158-005 80A/80 04/06/93 
7158-005 80B/80 04/06/93 
7158-005 AM 04/08/93 
7158-005 C 04/08/93 
7158-005 GAM 03/03/93 
7158-005 NP 04/09/93 
7158-005 PU 04/06/93 
7158-005 TC 04/07/93 
7158-005 u 04/06/93 
7158-005 U_T 04/05/93 
7158-005 y 04/08/93 

7158-006 80A/80 04/06/93 
7158-006 80B/80 04/06/93 
7158-006 AM 04/08/93 
7158-006 C 04/08/93 
7158-006 GAM 03/03/93 
7158-006 NP 04/09/93 
7158-006 PU 04/06/93 
7158-006 TC 04/07/93 
7158-006 u 04/06/93 
7158-006 U_T 04/05/93 
7158-006 y 04/08/93 

ANALYZED 

04/06/93 
04/06/93 
04/12/93 
04/13/93 
03/15/93 
04/10/93 
04/13/93 
04/12/93 
04/09/93 
04/05/93 
04/08/93 

04/06/93 
04/06/93 
04/12/93 
04/13/93 
03/13/93 
04/10/93 
04/12/93 
04/12/93 
04/09/93 
04/05/93 
04/08/93 

04/06/93 
04/06/93 
04/12/93 
04/13/93 
03/13/93 
04/10/93 
04/12/93 
04/12/93 
04/13/93 
04/05/93 
04/08/93 

Client ~estinghouse Hanford 
Contract MBH-SW-069262 

METHOO 

Gross Alpha in Soil 
Gross Beta in Soil 
Americiun 241 in Soil 
Carbon 14 in Soil 
Ganma Scan 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Technetiun 99 in Soil 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Americiun 241 in Soil 
Carbon 14 in Soil 
Ganma Scan 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Technetiun 99 in Soil 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

Gross Alpha in So i l 
Gross Beta in Soil 
Americiun 241 in Soil 
Carbon 14 in Soil 
Ganma Scan 
Neptuniun in Soil 
Plutoniun, Isotopic in So il 
Technetiun 99 in Soil 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soi l 
Strontiun 90 in Soil 

Lab id ~™~A-N __ 

Protocol ~HC·HEIS 
Version Ver 1.0 

Form DVD-~S 
Version =--'2.:.::2:.3 __ 

Report date 04/23/93 



SDG 7158 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID 
MATRIX 

CUSTOOY 

8071:'.25 
SOIL 

EFL-1053 

Reagent Blank 
SOIL 

Reagent Blank 
SOIL 

\OIIC SlMMARY 

Page 3 
SUMMARY DATA SECTION 

Page 8 

LAB SAMPLE ID 
COLLECTED 

RECEIVED 

N302066·07 
02/18/93 
02/24/93 

N302066·09 

N302066· 12 

TMA • NORCAL 
REPORTING GROUP 7158 

WORK SUMMARY, cont. 

SUF-
PLANCHET TEST FIX PREPARED 

7158-007 80A/80 04/06/93 
7158-007 808/80 04/06/93 
7158-007 AH 04/08/93 
7158-007 C 04/08/93 
7158-007 GAM 03/03/93 
7158-007 NP 04/09/93 
7158-007 PU 04/06/93 
7158-007 TC 04/07/93 
7158-007 u 04/06/93 
7158-007 U_T 04/05/93 
7158-007 y 04/08/93 

7158-009 80A/80 03/18/93 
7158-009 808/80 03/18/93 
7158-009 AM 03/24/93 
7158-009 C 03/26/93 
7158-009 GAH 03/03/93 
7158-009 NP 04/09/93 
7158-009 PU 03/24/93 
7158-009 TC 03/25/93 
7158-009 u 03/24/93 
7158-009 U_T 04/05/93 
7158-009 y 03/23/93 

7158-012 80A/80 04/06/93 
7158-012 808/80 04/06/93 
7158-012 AM 04/08/93 
7158-012 C 04/08/93 
7158-012 NP 04/09/93 
7158-012 PU 04/06/93 
7158-012 TC 04/07/93 
7158-012 u 04/06/93 
7158-012 U_T 04/05/93 
7158-012 y 04/08/93 

ANALYZED 

04/06/93 
04/06/93 
04/12/93 
04/13/93 
03/15/93 
04/10/93 
04/12/93 
04/15/93 
04/16/93 
04/05/93 
04/08/93 

03/19/93 
03/19/93 
04/09/93 
03/26/93 
03/13/93 
04/10/93 
04/09/93 
03/31/93 
04/02/93 
04/05/93 
03/23/93 

04/06/93 
04/06/93 
04/12/93 
04/13/93 
04/10/93 
04/12/93 
04/13/93 
04/09/93 
04/05/93 
04/08/93 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

METHOO 

Gross Alpha in Soil 
Gross Beta in Soil 
Americiun 241 in Soil 
Carbon 14 in Soil 
Ga11111a Scan 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Technetiun 99 in Soil 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Americiun 241 in Soil 
Carbon 14 in Soil 
Ga11111a Scan 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Technetiun 99 in Soil 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Americiun 241 in Soil 
Carbon 14 in Soil 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Technetiun 99 in Soil 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

Lab id ""'TM'-'"A""N.._ __ 
Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD·CWS 
Version :2..:.a.2 ... 3.._ __ 

Report date 04/23/93 



SDG 7158 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID 
MATRIX 

aJSTOOY 

Lab Control ScllT4)le 
SOIL 

Lab Control Sa~le 
SOIL 

Replicate (N302066-01) 
SOIL 

EFL-1053 

\MJRK SlMMARY 
Page 4 

SlMMARY DATA SECTION 
Page 9 

LAB SAMPLE ID 
COLLECTED 

RECEIVED 

N302066-08 

N302066-11 

N302066-10 
02/08/93 
02/10/93 

TMA NORCAL 
REPORTING GROOP 7158 

WORK SUMMARY, cont. 

SUF-
PLANCHET TEST FIX PREPARED 

7158-008 80A/80 03/18/93 
7158-008 808/80 03/18/93 
7158-008 AM 03/24/93 
7158-008 C 03/26/93 
7158-008 GAM 03/03/93 
7158-008 NP 04/09/93 
7158-008 PU 03/24/93 
7158-008 TC 03/25/93 
7158-008 u 03/24/93 
7158-008 U_T 04/05/93 
7158-008 y 03/23/93 

7158-011 80A/80 04/06/93 
7158-011 80B/80 04/06/93 
7158-011 AM 04/08/93 
7158-011 C 04/08/93 
7158-011 NP 04/09/93 
7158-011 PU 04/06/93 
7158-011 TC 04/07/93 
7158-011 u 04/06/93 
7158-011 U_T 04/05/93 
7158-011 y 04/08/93 

7158-010 80A/80 03/18/93 
7158-010 808/80 03/18/93 
7158-010 AM 03/24/93 
7158-010 C 03/26/93 
7158-010 GAM 03/03/93 
7158-010 NP 04/09/93 
7158-010 PU 03/24/93 
7158-010 TC 03/25/93 
7158-010 u 03/24/93 
7158-010 U T 04/05/93 
7158-010 y 03/23/93 

ANALYZED 

03/19/93 
03/19/93 
04/09/93 
03/26/93 
03/13/93 
04/10/93 
04/09/93 
03/29/93 
04/02/93 
04/05/93 
03/23/93 

04/06/93 
04/06/93 
04/12/93 
04/13/93 
04/10/93 
04/12/93 
04/12/93 
04/13/93 
04/05/93 
04/08/93 

03/23/93 
03/23/93 
04/12/93 
03/26/93 
03/13/93 
04/10/93 
04/09/93 
03/29/93 
04/02/93 
04/05/93 
03/23/93 

Client ~estinghouse Hanford 
Contract MBH-SW-069262 

METHOO 

Gross Alpha in Soil 
Gross Beta in Soil 
Americillll 241 in Soil 
Carbon 14 in Soil 
Ganma Scan 
Neptunillll in Soil 
Plutonillll, Isotopic in Soil 
Technetillll 99 in Soil 
Urani1..m, Isotopic in Soil 

Uranillll, Total in Soil 
Stronti1..m 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Americi1..m 241 in Soil 
Carbon 14 in Soil 
Neptunilll1 in Soil 
Plutonilll1, Isotopic in Soil 
Technetilll1 99 in Soil 
Uranillll, Isotopic in Soil 
Uranillll, Total in Soil 
Strontilll1 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Americilll1 241 in Soil 
Carbon 14 in Soil 
Ganma Scan 
Neptunilll1 in Soil 
Plutonilll1, Isotopic in Soil 

Technetilll1 99 in Soil 
Uranilll1, Isotopic in Soil 
Uranilll1, Total in Soil 
Strontilll1 90 in Soil 

Lab id ~TM __ A=N __ _ 

Protocol ~HC-HEIS 
Version Ver 1.0 

Form DVD-C~S 
Version ~2"".2=3 __ _ 

Report date 04/23/93 



96 I 3~lQ7 reQ ' 
·~ \-, •1 ~ .. ro . ill 

TMA NORCAL 
REPORTING GROUP 7158 

SDG 7158 
Contact Dinkar Kharkar WORK SUMMARY, cont. 

: 
'. It ' 

' 
CLIENT SAMPLE ID LAB SAMPLE ID " 

MATRIX COLLECTED SUF· 
CUSTOOY RECEIVED PLANCHET TEST FIX PREPARED 

-
1· 1 ~ 

. ' 

' 
COUNTS OF TESTS BY SAMPLE 

TEST METHOD 

80A/80 Gross Alpha in Soil 
80B/80 Gross Beta in Soil 
AM Americiun 241 in Soil 
C Carbon 14 in Soil 
GAM Ganrna Scan 
NP Neptuniun in Soil 
PU Plutoniun, Isotopic in Soil 
TC Technetiun 99 in Soil 
u Uraniun, Isotopic in Soil 
U_T Uraniun, Total in Soil 
y Strontiun 90 in Soil 

TOTALS 

MORK SlJIIARY 
Page 5 

SlJIIARY DATA SECTION 
Page 10 

REFERENCE CLIENT 

ASTM 1943-90, EPA 900 7 
ASTM 1943-90, EPA 900 7 
HASL 300/AM-02 7 

7 
7 
7 

HASL 300/PU-02 7 
HASL 300/TC-01 7 
HASL 300/U-04 7 
EPA 908.1; ASTM 2907-83 7 
HASL 300/SR-01,- 02 7 

n 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

ANALYZED METHOO 

TYPE 
RE BLANK LCS REP SPIKE TOTALS 

2 2 
2 2 
2 2 
2 2 
1 1 
2 2 
2 2 
2 2 
2 2 
2 2 
2 2 

21 21 

1 12 
1 12 
1 12 
1 12 
1 10 
1 12 
1 12 
1 12 
1 12 
1 12 
1 12 

11 130 

Lab id ..:..:TM..::.;A::..:.N __ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-C\IS 
Version ~2'""'.2_.3 __ _ 

Report date 04/23/93 



I 
SDG 7158 

Contact Dinkar Kharkar 

Lab S&q)le id N302066-08 
Dept S&q)le id 7158-008 

PARAMETER 

Gross Alpha 
Gross Beta 
Uraniun 233/234 
Uraniun 235 
Uraniun 238 
Total Uraniun (ug/g) 
Plutoniun 238 
Plutoniun 239/240 
Americiun 241 
Strontiun 90 
Technetiun 99 
Carbon 14 
Neptuniun 237 

GAMMA SCAN ANALYTES 
Potassiun 40 
Iron 59 
Chromiun 51 
Cobalt 60 
Zinc 65 
Rutheniun 106 
Cesiun 134 
Cesiun 137 
Ceriun 144 
Europiun 152 
Europiun 154 
Radi un 226 
Thoriun 228 
Thoriun 232 

LAB CONTROL SAMPLES 
Page 1 

SUMMARY DATA SECTION 
Page 13 

RESULT 
pCi/G 

9613~92 .. 689? 
TMA NORCAL 
REPORTING GRWP 7158 

LAB CONTROL SAMPLE 

2a ERR 
(CWNT) 

17 
7.3 
0.97 
0.20 
0.90 
0.24 

K>A 
pCi/G 

:::7. ·•<s / .. 
< 0'. 3 ·•··· 

••· o:3 
>0:2 < 

0;08 
0.009 J< (i.02 

-;:·.:-:·:· .... ·· . 

0.098 .. 0.02 
0.12 >o.o:s 
0.88 
0.70 

14 
0.26 

0.038 

. 0;8 
.··• a;/+ 
1() 

··· 0:02 

-._,:.···::-:: -:,\:.·.-::_.: 

i o_ f · 
<0;06 . 

.. / 0;1 · 

· 0.05 
· ... >0;2 . 

··/.:. . ..-o•:· 03 i -· 

• I 

RDL 
pCi/G 

l 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 
0.5 

50 
0.2 

0.05 

0.05 

0.029 0.05 
· : o;oi;i 
•·> 0:04 0.1 

:• <0:03 0.1 
< o:os·· ... 

············•~: t t ••···· 

QUALi-

FIERS TEST 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Matrix ~SO .... l'""'L ______ _ 

Material 

ADDED 2a ERR 
pCi/G pCi/G 

7.2 
3.8 
0.17 
0.016 
0.17 
0.052 
0 
0.036 
0.045 
0.40 
0.61 

25 
0.16 

0.007 

0.005 

REC 3a LMTS PROTOCOL 
X (TOTAL) LIMITS 

_n_ ·. 73-127 
95 75 -125 
99 i 65-135 

116·. -52-252 
92 68-132 

.>-.•:·- ... ·. 

100 : 68-132 

;oi 82-118 
97 80-120 

. 
120 :· 75-125 
ms ·• 81-119 
. .94 - 84-116 
.. so< 88-112 

60-140 

55-145 

Lab id -'-'TM~A""N'---

P rotoco l WHC·HEIS 
Version Ver 1.0 

Form DVD-LCS 
Version =2-=2=3 __ 

Report date 04/23/93 



I 

9613~9Z.6H98 
TMA NORCAL 
REPORTING GROUP 7158 

REAGENT ' BLANK 

,, 

SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066-09 
Dept sample id 7158-009 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Total Uranium (ug/g) 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
Technetium 99 14133-76-7 
Carbon 14 14762-75-5 
Neptunium 237 13994-20-2 

GAMMA SCAN ANAL YTES 
Potassium 40 13966-00-2 
Iron 59 14596-12-4 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 13982-39-3 
Ruthenium 106 13967-48-1 
Cesium 134 13967-70-9 
Cesium 13 7 10045-97-3 
Cerium 144 14762-78-8 
Europium 152 14683-23-9 
Europium 15 4 15585-10-1 
Radium 226 13982-63-3 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

REAGENT BLANKS 
Page 1 

SUNNARY DATA SECTION 
Page 11 

RESULT 
pCi/G 

~ 1 . 8 
.. ·. 1 • 5. 

,.· .... ,·o 

0 

.;; 0 ~.65 

> u 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

Matrix ~S~O~I~L ______ _ 

Material 

2a ERR MDA RDL QUALi-
(COUNT) pCi/G pCi/G FIERS 

3. 1 10 
3. 1 10 
0.056 0.3 
0.068 0.3 
0.056 0.3 

0.012 0.05 
0.012 0.05 
0.016 0.05 
0.31 2 
0.26 0.5 
6.6 50 
0.004 0.2 

0.05 

0.05 

0.05 

0. 1 
0.1 

Lab id THAN 

TEST 

80A 

80B 
u 
u 
u 
u T 

PU 
PU 
AM 
y 

TC 
C 
NP 

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

Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD -D S 
Version 2.23 

Report date 04/23/93 



SDG 7158 
Contact Dinkar Kharkar 

REPLICATE 
Lab Sllll'ple id N302066-10 

Dept sa"1)le id 7158-010 

TMA NORCAL 
REPORTING GRCXJP 7158 

REPLICATE 

ORIGINAL 
Lab s~le id N302066-01 

Dept Sllll'ple id 7158-001 
Received 02/10/93 

PARAMETER 
REPLICATE 2u ERR 

pCi/G (CCX.INT) 

ll>A 
pCi/G 

RDL 
pCi/G 

QUALi-
FIERS TEST 

Gross Alpha 
Gross Beta 
Uraniun 233/234 
Uraniun 235 
Uraniun 238 
Total Uraniun (ug/g) 
Plutoniun 238 
Plutoniun 239/240 
Americiun 241 
Stront i un 90 
Technetiun 99 
Carbon 14 
Neptuniun 237 

GAMMA SCAN ANALYTES 
Potassiun 40 
Iron 59 
Chromiun 51 
Cobalt 60 
Zinc 65 
Rutheniun 106 
Cesiun 134 
Cesiun 137 
Ceriun 144 
Europiun 152 
Europiun 154 
Radiun 226 
Thor iun 228 

REPLICATES 
Page 1 

SI.JIMARY DATA SECTION 
Page 15 

·/>.14·.}: 
·:,:··67>-/' 

5.3 
6.2 
1. 0 
0.10 
0.53 

-:•:•··:-: 
:::5: .... 

''":::"0~'2. 
?_0;'2:•: 

otf 
1.2 , o/o~ 
0.016 oioi 
0. 033 )0\02 .: 
0. 083 •o:os . 
0.69 0~8 
1.2 0.4 
5 .1 8 i. 
0.78 Ci ~02 

. \ 13 :.// . . 0.18 

.. ':}":'(j .... 

· .. u 
0. 73 

0.27 
0.40 
0.29 

:,•.:ai9,.·,. 
<::,2::-::,,, ... 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 
0.5 

50 
0.2 

0.05 

0.05 

0.05 

0.1 
0.1 

I.: .• ,·:•: 
. •.•.· ... · ... ·· ., .. _. B071C05 / .. 

Client Westinghouse Hanford 
Contract HBH-SW-069262 

Client sa"1)le id :::.B0:.:71C~0.::..5 _______ _ 

Matrix :::.SO:.:l..:L'-----
Collected :::.02::,/c.a:0:.:::8L../9'-"3'-----

Chain of custody id ~E:..:FL=--..:.1.a;;05:;.;:3<-----

ORIGINAL 
pCi/G 

2u ERR 
(CCXJNT) 

5.6 
6.1 
1.2 
0. 24 
0.55 
1.3 
0.019 
0.035 
0.075 

_1_.6_ 
1.2 
6.2 
0.49 

2.0 

0.87 

0.36 
0.63 
0.34 

ll>A QUALi- RPO 3<J PROT 
pCi/G FIERS X TOT LIMIT 

24 102 
3 38 

13 46 
···.·>.-: 

0.3 u 
0:3 < 

: 
24 57 

··· 1tos X 2 44 
0:03 / u 42 174 
0;02 ·;.; 8 59 .. 

· 0.02 / 4 35 
·· oi8 > u 
o;4 r. B 5 

.. .. 

:10 .:: u 
0.01 u 

0 

-~ ·. U 

: 3 U 
3 32 

3., ...•.• , ... · 
u 

o.4<. u 
'o.i.< u 
:-.1•:_;:;.''.. u 

0:6 ) u 
0 35 

65 139 
20 . 75 

Lab id "'"T"""HA"""N'---__ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-REP 

Version ~2"'-. 2=3~-
Report date 04/23/93 



SDG 7158 
Contact Dinkar Kharkar 

REPLICATE 
Lab saq>le id N302066-10 

Dept saq>le id 7158-010 

PARAMETER 

Thoriun 232 
Europiun 155 

REPLICATES 
Page 2 

SlMCARY DATA SECTION 
Page 16 

REPLICATE 
pCi/G 

u 
4;6 

2a ERR 

(COUNT) 

0.48 

TMA NORCAL 
REPORTING GROJP 7158 

REPLICATE, cont. 

ORIGINAL 
Lab Sllflllle id N302066-01 

Dept Sllflllle id 7158-001 
Received 02/10/93 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client Sllfllll e id :.B0""7K.a:.:::0.::.5 _______ _ 

Matrix :.SO::.:l:.:L'-------
Co l l ected .,,_02::.cl...:0.::.8/'-'9=3 ___ _ 

Chain of custody id ,:.E,._,FL=--.... 1D:::.:5._,,3'-----

IC)A RDL QUALi- ORIGINAL 2a ERR 
pCi/G pCi/G FIERS TEST pCi/G (COJNT) 

.. 2 ·,,.: 

0.57 

ll>A 
pCi/G 

QUALi- RPO 3a PROT 
FIERS % TOT LIMIT 

u 
4 40 

Lab id -"TM""Ae.:;N,.._ __ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-REP 
Version ,:.2.:.:.2::3,.._ __ 

Report date 04/23/93 



TMA NORCAL 
REPORTING GRWP 7158 

LAB CONTROL SAMPLE 

SDG 7158 
Contact Dinkar Kharkar 

Lab s~le id N302066·11 
Dept saq,le id 7158-011 

PARAMETER 
RESULT 2a ERR 
pCi/G (CWNT) 

Gross Alpha 
Gross Beta 
Uranh.rn 233/234 
Uran iun 235 
Uraniun 238 
Total Uraniun (ug/g) 
Plutoniun 238 
Plutoniun 239/240 
Americiun 241 
Strontiun 90 
Technetiun 99 
Carbon 14 
Neptuniun 237 

LAB CONTROL SAMPLES 
Page 2 

SI.N4ARY DATA SECTION 
Page 14 

17 

8.1 
0.68 
0.085 
0.66 
0.43 
0.006 
0.14 
0.12 
0.82 
2.8 

390 
0.29 

ll>A 

pCi/G 

·.·· 0.1 .··. 
._ ... ••: 

· 0.1 
•• 0.09 

··· O:oa· 
. ) 0:02 · 
. 0:02 
> 0:02 . 
: Q.9 ·.·. 
· cr.2 

....... >5· •.... ·•••. 

9'. 02 

RDL 
pCi/G 

10 

10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 

0. 5 
50 
0.2 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Matrix '""so ... I""'L ____ _ 
Material _________ _ 

QUALi· ADDED 2a ERR 
FIERS TEST pCi/G pCi/G 

REC 3a LMTS PROTOCOL 
X (TOTAL) LIMITS 

aoA . fsa . >· 
8os faot>·•···· 
u 
u 
u 

·•··•> 4:fa·•••·· 
/ B.211{ 

) 4~18 / 
U_T : i%s < 
PU \o :· 
PU 
AM 

y 

9.5 59 . 
4.8 1qt 
0.19 ,as• 
0. 018 iB 
0.19 fob 
0.018 Yaf 

~.043 <~i 
0.043 102 
0.48 . 100 > 

79-121 

74-126 . 
76-124 
41-159 
77- 123 
64-136 

TC 
C 

NP 

,ti 0.77 1% 
i esi 
ai 

78-122 
79-121 
80-120 . 
71 -129 
85-115 
88-112 ~~~~~2 > 90

~.20 

Lab id ""'TM"""A_N __ 

Protocol WHC· HEIS 
Version Ver 1.0 

Form DVD·LCS 
Version ~2.:.:.2:.:3 ___ _ 

Report date 04/23/93 



9613ll9Z .. 6902 
TMA NORCAL 
REPORTING GROUP 7158 

REAGENT BLANK 

S0G 7158 
Contact 0inkar Kharkar 

Lab sample id N302066-12 
Dept sample id 7158-012 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Total Uranium (ug/g) 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
Technetium 99 14133-76-7 
Carbon 14 14762-75-5 
Neptunium 237 13994-20-2 

REAGENT BLANICS 
Page 2 

SUNNARY DATA SECTION 
Page 12 

J 

RESULT 
pti/G 

Client 1Jestin9house Hanford 
Contract MBH-SVV-069262 

Matrix ~s~o~I~L ______ _ 

Material 

2o- ERR NDA RDL QUALi -
( COUIIT) pCi/G pCi/G FIERS TEST 

4.5 10 80A 

3.2 10 808 
0.044 0.3 u 
0.027 0.3 u 
0.011 0.3 u 

u T 
0.005 0.05 PU 
0.009 0.05 PU 
0.015 0.05 AM 
0.22 2 y 

0. 13 0.5 TC 
4.7 50 C 
0.004 0.2 NP 

Lab id THAN 

Protocol IJHC-HEIS 
Version Ver 1. 0 

Form DVD-OS 
Version 2.23 

Report date 04/23/93 



96131192 .. 6903 

!I 

SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066-01 
Dept sample id 7158-001 

Received 02£10£93 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Total Uranium (ug/g) 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Ameritium 241 14596-10-2 
Strontium 90 10098-97-2 
Technetium 99 14133-76-7 
Carbon 14 14762-75·5 
Neptunium 237 13994-20-2 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 17 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23·9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07K05 
Matrix SOIL 

Collected 02£08£93 
Chain of custody id EFL-1053 

RESULT 
pCi/G 

2a ERR 
(COUIIT) 

5.6 
6. 1 

1. 2 
0.24 
0.55 
1. 3 

0.019 
0.035 
0.075 
1. 6 

1. 2 
6.2 
0.49 

2.0 

0.87 

0.36 
0.63 
0.34 

MDA 
pCi/G 

t s>···•· .· .. .::,:. r .::·,. 
: Qt 3 · 
? 0/3 ·.• 

.. . 

.··.•< 0§03 ·:·/. 
... , . 

0/02 . 
CL02 

(6;8 
,. SiL4 

i=o ·. 
.<='\ 0 / 01 

RDL 
pCi/G 

QUALi -
FIERS TEST 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 

0.5 
so 
0.2 

0.05 

0.05 

0.05 

0.1 
0. 1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

80A 
80B 
u 
u 
u 
U T 
PU 
PU 
AH 
y 

TC 
C 

NP 

GAM 
GAH 
GAH 
GAH 
GAM 
GAH 
GAH 
GAM 
GAH 
GAH 
GAM 
GAH 
GAM 

WHC·HEIS 
Ver 1 . 0 
DVD·DS 
2.23 
04£23£93 



TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET, cont I 

SDG 
Contact 

Lab sample id 
Dept sample id 

Received 

PARAMETER 

Thorium 232 
Europium 155 

DATA SHEETS 
Page 2 

7158 
Di nlcar Kharlcar 

N302066-01 
7158-001 
02l10£93 

CAS NO 

7440-29-1 
14391-16-3 

SUMMARY DATA SECTION 
Page 18 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07K05 

Chain 

RESULT 
pCi/G 

u 
4;4 

Matrix SOIL 
Collected 02£08£93 

of custody id EFL-1053 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALi -

FIERS TEST 

0.57 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

GAM 
GAM 

\JHC-HEIS 
Ver 1.0 
DVD - D S 
2.23 
04£23£93 



96 l3~l9Z .. 69ll5 

I;} 
i; 

SDG 7158 
Contact Dinlcar Kharlcar 

Lab sample id N302066·02 
Dept sample id 7158-002 

Received 02£16£93 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96·1 
Uranium 238 7440-61·1 
Total Uranium (ug/g) 
Plutonium 238 13981-16·3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97·2 
Technetium 99 14133-76-7 
Carbon 14 14762-75·5 
Neptunium 237 13994-20·2 

GAMMA SCAN ANAL YTES 
Potassium 40 13966-00·2 
Iron 59 14596-12·4 
Chromium 51 14392-02·0 
Cobalt 60 10198-40·0 
Zinc 65 13982-39·3 
Ruthenium 106 13967-48·1 
Cesium 134 13967-70·9 
Cesium 137 10045-97·3 
Cerium 144 14762-78·8 
Europium 152 14683-23·9 
Europium 154 15585-10·1 
Radium 226 13982·63·3 
Thorium 228 14274-82·9 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 19 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

RESULT 211 ERR MDA 

I .. . 

Westinghouse Hanford 
MBH·SVV-069262 

B07K11 
SOIL 
02£09£93 
EFL-1053 

RDL QUALi · 
pCi/G (COUNT) pCi/G pCi/G FIERS TEST 

5.6 10 BOA 
9.0 10 808 
0.20 0.3 u 
0.051 0.3 u 
0. 16 0.3 u 
0.52 u T 

0.014 0.05 PU 
0.019 0.05 PU 
0.018 0.05 AM 

0.31 2 y 

5.6 0.5 TC 
4.2 50 C 
0. 13 0.2 NP 

2.6 GAM 
0.05 GAM 

GAM 
1. 2 0.05 GAM 

.:c_ u-,:" GAM 

-• u : .. GAM 
u . GAM 

0.05 GAM 
GAM 

0. 1 GAM 
0. 1 GAM 

0.59 GAM 
0.48 GAM 

Lab id TMAN 
Protocol \IHC·HEIS 

Version Ver 1 . 0 
Form DVD·DS 

Version 2.23 
Report date 04£23£93 

I 



I 

SDG 
Contact 

Lab sample id 
Dept sample id 

Received 

PARAMETER 

Thorium 232 

DATA SHEETS 
Page 4 

9613~92.69'06 
TMA NORCAL 
REPORTING GROUP 7158 

I DATA SHEET, cont 

7158 Client 
Dinkar Kharkar Contract 

N302066-02 Client sample id 
7158-002 Matrix 
02[16[93 Collected 

Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07K11 
SOIL 
02[09[93 
EFL-1053 

CAS NO 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALi -
FIERS TEST 

7440-29-1 u GAH 

Lab id THAN 
Protocol WHC-HEIS 
Version Ver 1. 0 

Form DVD-OS 

SUMMARY DATA SECTION Version 2.23 
Page 20 Report date 04[23[93 



9613ll92*6907 

Ill 
SOG 7158 

Contact Dinkar Kharkar 

Lab sample id N302066-03 
Dept sample id 7158-003 

Received 02£16/93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chrom i um 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 21 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440 - 61 - 1 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76-7 
14762-75 - 5 
13994-20-2 

13966-00 - 2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

\Jestin9house Hanford 
MBH-SVV-069262 

B07K13 
SOIL 
02/09/93 
EFL-1053 

RESULT 
pCi/G 

211 ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALi -
FIERS TEST 

14 
·.·• 150 

Ci. 76 . 
0.012 

• <\0.77 i. 
.. / 2.1 ·.· 

<~<Loo1 
0.014 

·••••· O .004 0.29 
160 

~0.15 
0 

9 ; 6 
·• ....... u ...... 

u 
.. 46 

·.· ... ·•:..>:u>;· .. ·· 
·••.··u .. 
...... u •.. 
. u .. 
.. u . 

· ... :: u ·•·· 
. . . 

·••·•··<.·• U •:: ... 
. ··• 0}91 \ 

•· .. :••·····•·• o·~ .. s9·-::-••· 

7.2 
9.0 
0. 19 
0.046 
0. 19 
0.52 
0.014 
0.014 
0.012 
0.44 
2.5 
3.9 
0. 12 

2.4 

1. 1 

0.53 
0.36 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 

0.5 
50 
0.2 

0.05 

0.05 

0.05 

0. 1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

BOA 
808 
u 
u 
u 
U T 
PU 
PU 
AM 
y 

TC 
C 

NP 

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

\JHC-HEIS 
Ver 1. 0 
DVD-OS 
2.23 
04/23/93 



TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET, cont 

SDG 7158 
Contact Di nkar Kharkar 

Lab sample id N302066·03 
Dept sample id 7158-003 

Received 02£16£93 

PARAMETER CAS 110 

Thor i um 232 7440·29·1 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 22 

Client Westinghouse Hanford 
Contract MBH·SVV - 069262 

Client sample id B07K13 

Chain 

RESULT 
pCi/G 

Matrix SOIL 
Collected 02£09£93 

of custody id EFL-1053 

211 ERR 
(COUNT) 

NOA 
pCi/G 

RDL 
pCi/G 

QUALi -
FIERS TEST 

GAM 

Lab id THAN 
Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD·DS 
Version 2.23 

Report date 04£23£93 



961349Z1"6909 

SDG 7158 
Contact Dinkar k'.harkar 

Lab sample id N302066-04 
Dept sample id 7158-004 

Received 02l18l93 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 7 

SUMMARY DATA SECTION 
Page 23 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

\Jestin9house Hanford 
MBH·SVV-069262 

B07k'.17 
SOIL 
02l12l93 
EFL-1053 

RESULT 
pCi/G 

2t1 ERR 

(COUNT) 
MDA 

pCi/G 
RDL 

pCi/G 
QUALi · 
FIERS TEST 

13 
24 

0. 37 
0.081 
0.34 
1. 4 
0.026 
0.35 
0.078 
2.7 
7.9 
4. 1 

0. 18 

2.5 

1. 6 

0.87 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 

0.5 
50 

0.2 

0.05 

0.05 

0.05 

0.1 
0. 1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

BOA 
80B 
u 
u 
u 
U T 
PU 
PU 
AM 
y 

TC 
C 

NP 

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

WHC·HEIS 
Ver 1 . 0 
DVD-OS 
2.23 
04l23l93 



SDG 
Contact 

Lab sample id 
Dept sample id 

Received 

PARAMETER 

Thorium 232 

DATA SHEETS 
Page 8 

9613~192 .. 6'9 IO 
TMA NORCAL 
REPORTING GROUP 7158 

!I DATA SHE ·ET, cont 

7158 Client 
Dinkar Kharkar Contract 

N302066-04 Client sample id 
7158-004 Matrix 
02L18l93 Collected 

Chain of custody id 

1:.• " 

Westinghouse Hanford 
MBH·SVV-069262 

B07K17 
SOIL 
02L12L93 
EFL-1053 

CAS NO 
RESULT 

pCi/G 
211 ERR 

(COUNT) 
NOA 

pCi/G 
RDL 

pCi/G 
QUALi -
FIERS TEST 

7440- 29-1 GAM 

Lab id THAN 

Protocol \.IHC·HEIS 
Version Ver 1 . 0 

Form DVO -D S 
SUMMARY DATA SECTION Version 2.23 

Page 24 Report date 04l23L93 



9613l-192.69\ I 

SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066-05 
Dept sample id 7158-005 

Received 02£18£93 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 9 

SUMMARY DATA SECTION 
Page 25 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 

13981-16-3 

14596-10-2 
10098-97-2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 
, f 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

I 
Westinghouse Hanford 
MBH-SVV-069262 

B07K19 
SOIL 
02£12£93 
EFL-1053 

RESULT 
pCi/G 

2a- ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALi -
FIERS TEST 

9.2 
35 

0.17 

0.025 
0. 16 
0.73 
0.009 
0.20 
0.058 
3.5 

45 
4.3 
0. 13 

4.4 

3.0 

1. 1 
0.62 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 
0.5 

50 
0.2 

0.05 

0.05 

0.05 

0. 1 

0. 1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

80A 
808 
u 
u 
u 
U T 
PU 
PU 
AM 
y 

TC 
C 

NP 

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

\IHC-HEIS 
Ver 1.0 
DVD-OS 
2.23 
04£23£93 



1~11 
SDG 

Contact 

Lab sample id 
Dept sample id 

Received 

PARAMETER 

Thor i um 232 

DATA SHEETS 
Page 10 

9613492 .. 6912 
TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET, cont 

't 

7158 Client 
Dinlcar Kharlcar Contract 

N302066-05 Client sample id 
7158-005 Matrix 
02l18l93 Collected 

Chain of custody id 

211 ERR 

: I ·: : 

Westinghouse Hanford 
MBH-SVV-069262 

B07K19 
SOIL 
02l12l93 
EFL-1053 

CAS NO 
RESULT 

pCi/G C COUNT) 
MDA 

pCi/G 
RDL 

pCi/G 
QUAL I -

FIERS TEST 

7440-29-1 GAH 

Lab id THAN 
Protocol \IHC-HEIS 
Version Ver 1 . 0 

Form DVD-OS 

SUMMARY DATA SECTION Version 2.23 
Page 26 Report date 04£23l93 



I 

9613492 .. 6913 

· .. :.=.···1 
:/ 

U} 

SOG 7158 
Contact Dinlcar Kharlcar 

Lab sample id N302066·06 
Dept sample id 7158-006 

Received 02L22L93 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61 - 1 
Total Uranium (ug/g) 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596 - 10-2 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 11 

SUMMARY DATA SECTION 
Page 27 

10098-97-2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967 - 70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

I 
Westinghouse Hanford 
MBH-SVV-069262 

B07K22 
SOIL 
D2L16L93 
EFL-1053 

RESULT 
pCi/G 

211 ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALi -
FIERS TEST 

•.•;; 7 ... ·.. 9. 2 
.· _ ...... 
570 23 

2 '. 5 0.41 
0.081 0.081 
1.3 0.28 

> > 3 •. 9 • • 0. 97 
. \ 0 ; 002 0.010 
>> 0.620 0.015 
< o . a1s o . o 11 

u 
75 

•· .. u\ 
u ..... .. 

....... :··· u/\.· 

1. 6 

7.6 
4.3 
0.82 

2. 1 

1. 4 

0.67 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 

0.5 
50 

0.2 

0.05 

0.05 

0.05 

0.1 
0.1 

Lab id 
Protocol 

Version 
Form 

Version 
Report date 

TMAN 

BOA 
808 
u 
u 
u 
U T 
PU 
PU 
AM 
y 

TC 
C 

NP 

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

WHC-HEIS 
Ver ,. 0 

DVD-OS 
2.23 
04L23L93 

I 



TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET, cont I ····.•.·.• .. ··•.•· :/\:·=·· ..•... 

SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066-06 
Dept sample id 7158-006 

Received 02£22£93 

PARAMETER CAS NO 

Thor i um 232 7440-29-1 

DATA SHEETS 
Page 12 

SUNNARY DATA SECTION 
Page 28 

; 

Client IJestinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07K22 
Matrix SOIL 

Collected 02£16£93 
Chain of custody id EFL-1053 

RESULT 
pCi/G 

u 

20' ERR 
(COUNT) 

NDA 
pCi/G 

RDL 
pCi/G 

QUALi -
FIERS TEST 

.U GAM 

Lab id TMAN 
Protocol IJHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 04£23£93 

I 



I ••.•.·.·· I : 

SDG 7158 
Contact Dinkar Kharkar 

Lab sample id N302066·07 
Dept sample id 7158-007 

Received 02£24£93 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Total Uranium (ug/g) 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
Technetium 99 14133-76-7 
Carbon 14 14762-75-5 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 13 

SUMMARY DATA SECTION 
Page 29 

13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH·SVV-069262 

B07K25 
SOIL 
02£18£93 
EFL-1053 

RESULT 
pCi/G 

211 ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALi -
FIERS TEST 

8.7 
780 

3.7 
0. 10 
3. 7 

12 ... 

0 

0~007 
0.008 

. 0. 12 

4500 · 

-0.54 

3.5 
u 
u 

19 
u 

3.9 
u 
u 

.u 
u 

11 
27 

0.44 
0.053 
0.44 
3.0 
0.005 
0.009 
0.012 
0.26 

41 
4.4 

0.46 

1. 7 

0.72 

1. 7 

0.52 

10 
10 
0.3 
0.3 
0.3 

0.05 
0.05 
0.05 
2 

0.5 
50 

0.2 

0.05 

0.05 

0.05 

0. 1 

0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

BOA 
BOB 
u 
u 
u 
U T 
PU 
PU 
AM 
y 

TC 
C 

NP 

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

WHC·HEIS 
Ver 1.0 
DVD·DS 
2.23 
04£23£93 



I 

SDG 
Contact 

Lab sample id 
Dept sample id 

Received 

PARAMETER 

Thorium 232 

DATA SHEETS 
Page 14 

9613~92 .. 6916 
TMA NORCAL 
REPORTING GROUP 7158 

DATA SHEET, cont 

7158 Client 
Dinkar Kharkar Contract 

N302066·07 Client sample id 
7158-007 Matrix 
02l24l93 Collected 

Chain of custody id 

·. ·. 

Westinghouse Hanford 
MBH·SVV-069262 

B071C25 
SOIL 
02l1Bl93 
EFL-1053 

CAS NO 
RESULT 

pCi/G 
217 ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALi· 
FIERS TEST 

7440-29-1 u GAM 

Lab id THAN 
Protocol \IHC·HEIS 
Version Ver 1.0 

Form DVD·DS 

SUMMARY DATA SECTION Version 2.23 

Page 30 Report date 04l23l93 

I 



Westinghouse Hanford 
Company 

qi11uq1 6·g11 
11;J . ,J Lt t . .. 1 ~ I 

CHAIN OF CUSTODY 

PROJECT NUMBER: 92-336 

Company Contact --'-W=e.:..:.nd=-y'--"';.:._.:..:.:.:;==,:__------------ Telephone ( 509) 37 6-215 3 
Project Designation/Sampling Locations ........ 2;..::4...,J_-_._T -_J...,Q ..... 6...._ ________ Collection Date 1.;-~ -9~ 

n (!) 09/{) Borehole Number: 299-Wl0~196 
Ice Chest No. S/V1 L ~ '6' lJ: Reid Logboo~.~~SJ 

Bill of Lading/Airbill No. ;:;i.5 3l?_CfS° 3o 3LJ Offsite Property No. -{)-(J 

Method gf Shipment -.:..:.A.:.:IR~(-=E.:..:.ME::.:R.:..:Y""') _________________________ _ 

Shipped to _u~Jlll..1....1,,..i;L..J..._ _____________________________ _ 

Possible Sample Hazards/Remarks Keep samples chi 11 ed . All analysis per 1 ab statement af work 

~ lW ~ab.aruyfvwMfuiif!h:£ ~cl 1:f1J-~ 
Sample Identification 

lx120 ml., amber glass, soil, CLP-VOA 

l x25O ml. , amber glass, soil , CLP-Semi-VOA 

lx25O ml., amber glass, soil, Anions-SO4,PO4,NO2-NO2,CL, F, pH 

lx250 ID] amber: g]ass, soj] 
' 

Icel~~ me:ta]s , Bi 

_J .... x,._5 ..... D.u.O--11D.u..]..__.,-=a mw.r.b.i.ce;.i..r:~g J ..... a ... s'""s-, _s:u.a.,_.i ..... J --!g,...r:.I.Ja~s .,_s .... a,....J+'pu..b ...... a _, gr o s s bet a , GE A , i o c ]!Id i o g Ca co , R 11 1 o c C e H 4 C s 1 
isotopic u, total u, Am241, Np237 , Pu238/239/240 • sr90 ,TC99•ci 

' +x25O ml. , amber glass, NO2-NO3, Cl , F, pH 
...;:;__.:.,.__""7""r-:::11"""7'""""":" _________ _ 

lx25O ml. , amber glass, soil , ICP/AA metals , ,, 
Jx5QQ mJ amber: gJass, soil gr:oss aJpba, gros 

J) j.,1...6~~'...!-.i~~!.!!'.!..,.illLLLpt::L.Qrl.ll..::ilio;..s.;...~t..1.oup~i !::::!c ~U...;.:..i.;...tot-tj,:;a=l-.w.U 
4
, ~A_m_24_1_,_NP_2_3_7_, _P u_2_3_8_/ 2_3_9_/_24_O_. _______ -i 

(Sign and Print Name) 

Date Time 

Final Sample Disposition 

Disposal Method: Disposed by: Date/Time: 

Comments: 

--------------- - ---··--·---------- ·-· - -·--- - ,-



(Th1A ;:,·,: 1 - soil) 

@ Westinghouse 
Hanford Company ' SAMPLE ANALYSIS REQUEST 

Collector -~ >. s . . ~ ~ Date ,;J-~-9'3 
Company Contact W~ndy S. Thomps~n Telephone ( 509 )376-2153 

Sample 
* 

Date Time 
Number and Type of Sample Containers/Analysis Requested Number Collected Collected 

P>b7J<ot; s d-~-£/3 o-CJ/0 V ~xl20ml. ; amber CJl ass, soil , CLP-VOA 
✓ lx250 ml. , amber glass, soil, CLP-Semi-VOA 

/ lx250 ml., amber glass, soil, IC Anions,SOA P0,1 NO~-NO~ ~i 

' 
,,.. 

-~ ·- / lx250 ml. , -·- .. . . . - gla'.i::,; :;oil, ICP/AA metals, Bi, CN, Hg .. .. 

- r.7 / lx500 ml., glass, soil, gross alpha, gross beta, GEA, 
~,,l ✓ including Co-60,Ru~l06,Ce-144,Cs-137, isotopic U, Am-241 

-~,~ Np-237,Pu-238,-239,-240,Sr-90,Tc-99,total U, C-14 

6o7 KD '7 w ~ j-~-9~ Q/}3{) ti ~ 3X t./D~: ~IJ.A .. '. "'l<'lr..A eLP- vo-A- • /I ~ 

>( ~Oml. , amber glass, Joi l, CLP-VOA alt/ 
tp u-:i.. lx25~., amber glass, soil, CLP-Semi-VOA 1/1/ 
i-- ) , , ..... lx250 ml~amber glass, soil, IC Anions, S04 ,PO~O?-N03,i H 

lx250 ml., g~s, soil, ICP/AA metals, Bi,.9/< Hg 
lx500 ml., glass~oil, gross alpha, gr~beta, GEA, 

nncluding Co-60, Ru~, Ce-144,[s-l;(, isotopic U, Am-24 

~-99, ~p-237, Pu-238,-239,-24~r-~;f! total U, C-14 

7K 
IX' v lx120 ml., amber glass, s,P'fl, C~OA 

,1Y< .A <Jl1...5 lx250 ml., amber glas✓,soil, CLP-S~-VOA 
I'./ r U 

lx250 ml., amber ✓a'ss, soil, IC Anions~.,PO. NO .... -N0,,,1 H 
lx250ml., glasy,soil, ICP/AA metals, Bi, C~Hg' 

... _, 

lxSOO ml. ,_,g'(ass, soil, gross alpha, gross beta~EA 

;n,_,,,,L,, rn_t:.n o,,_,nt:. r ... _1,1,1 r.,._,17 ; c-n+nni r 11 ~-?4 

Np5'l37,P~-238,-239,-240,Sr-90, Tc-99, total U, C-14 "' V 
*Type of Sample A = Air L = Liquid SE = Sediment T = nssue X = Other 

DL = Drum liquids 0 = Oil SL = Sludge w = Water 
DS = Drum Solids s = Soil so = Solid WI = Wipe 

Field Information Samples support the 241-T-106 characterization (soil).All analysis per lab 
statement of work. 

I 

Special Handling and/or Storage KEEP SAMPLES CHILLED. 

Possible ~M~ 
ti/. 

fUf 7UJJtlt,tJ.cbJL&J t(}(ffi-gu f ,/ 
l 'bJ --·-•- ..z _______ ,_ - -···--



D 

~-------- ------- - --

Westinghouse Hanford 
Company 

QL 13ug7 "-.··q1~1 
.dJ fl a..."li\.V I; 

' I 
;.· CHAIN OF CUSTODY 

PROJECT NUMBER: 92-336 

Company Contact Wendy S. Thompson Telephone ( 509) 376-2153 

Project Designation/Sampling Locations 241 _ I- 1 06 Collection Date :;l -9 -<-l3 __.___._..__..___............______ m '1I 
Borehole Number: 299-HI0:-196 Time· D</301 0[30 

Ice Chest No. ~SML.d-~ Field Logbook No. Ei:- 1 _ 105~
1'5@ 

Bill of Lading/Airbill No.------:--,:-,---,,--~---------· Offsite Property No.l<.Y13--o-o/9D- 3 
~-0 -1D-9'3 

Method of Shipment, AIR ( EMERY) -r:Kl&-K, 

BOl kll 

l;i;l20 ml., amber glass, soil , CLP-VOA 

lx25O ml., amber glass , soil , CLP-Semi-VOA 

lx25O ml .. amber glass. soil , Anions-SO4,PO4,NO6-NOa.CL, f. pH 

11,250 ID] amber: g]ass, soj] 
' 

ICElM me:taJs, Bi 

lxsaa mJ , amber g]ass, soil 

BDlK13 
lx12Oml., amber glass, soil, CLP-VOA 
lx250 ml., a:mbe1· gla~s, ~oil, CLP-Semi_VOA 
lx25O ml., amber glass, soil, Anions-S04,PO4, NO2-NO3, Cl, F, pH ....;,;__.;;__ ______________ _ 

Date Time 

-1- ·/t,• 7> ll'f-'J 

Final Sample Disposition 

Disposal Method: Disposed by: Date/Time: 

Comments: 

'i ') u 
- . . : . ·:· :,. .~ ~ ·-: .. 



(Th1A ;:,·;; 1 - soi 1) 

@ Westinghouse I 

l SAMPLE ANALYSIS REQUEST Hanford Company ' 
I 

1;, 

Collector fl)~ S-- /~bVv · Date cJ-9- Cf3 
Company Contact 

v 
Wendy S. Thompson Telephone ( 509 )376-2153 

Sample 
* Date Time 

Number and Type of Sample Containers/Analysis Requested Number Collected Collected 

(D 5D1kll ~-9-9~ 0830 V 
v s lxl20ml., amber qlass, soil, CLP-VOA 

✓ lx250 ml. , amber glass, soil, CLP-Semi-VOA 
;,I 1x250 ml., amber glass, soil, IC Anions,SOA PO A NO?-NO,~I 

, ,, 
· ·• .-:...: -... · • lx250 ml . , glas-s";-,o-soil, ICP/AA metals, Bi, CN, Hg 

- ,/ lx500 ml., glass, soil, gross alpha, gross beta, GEA, 
including Co-60,Ru~106,Ce-144,Cs-137, isotopic U, Am-241 
Np-237,Pu-238,-239,-240,Sr-90,Tc-99,total U, C-14 

@ {)()11( 13 s c:2-1-13 og30 V lxl20ml., amber glass, soil, CLP-VOA ,, lx250 ml., amber glass, soil, CLP-Semi-VOA CJ ~ ..... 

i/ 11x250 ml . , amber glass, soil, IC Anions, S011 ,P0 11 ,NO?-N03,1 H 

/ lx250 ml., glass, soil , ICP/AA metals, Bi,. CN, Hg 

✓ lx500 ml., glass, soil, gross alpha, gross beta, GEA, 

including Co-60, Ru-106, Ce-144,Cs-137, isotopic U, Am-24 
~p-237, Pu-238,-239,-240, Sr-90, Tc-99, total U, C-14 

,, 
~ v~ ~ ~ 4Dinl. llMher-<Jt11.~<. 11v,1n ( _ C!.LP-vDft 

(:§ l(),01J<li1 ~~ ,;;_q_93 0115 I V 1 / ~ bcl...2_0 ml., amber glass, soil, CLP OA 
I 
~ a~ lx250 ~mber glass, S)}~AP-Semi-VOA 

• z.""1 I 

Ux250 ml., am~ass4~1, IC Anions, SO.,PO. NO~-NO~,I H 
lx250ml., glassA~~/AA metals, Bi, CN, Hg' 

L.. .., 

lx500 ml., $1,ffir soil, gr~pha, gross beta, GEA 

; n,-.1 ,,,H~/4_&:n o,,_ 1n&: r,,_,,,,, ~7 ;,-,.,+,-,n;,- II Am-?11 

Np=2Wu-238~-239,-240,Sr-90, Tc-99,~l U, C-14 

/ ~ 
*Type of Sample A = Air L = Liquid SE = Sediment T = Tissue X = Other 

DL = Drum Liquids 0 = Oil SL = Sludge w = Water 
OS = Drum Solids S = Soil so = Solid WI = Wipe 

Field Information Samples support the 241-T-106 characterization (soil).All analysis per lab 
statement of work. 

7+o f ct .!lo 
q~-33.,ip 

Special Handling and/or Storage KEEP SAMPLES CHILLED. 
I 

Possible Sample Hazards .J a/fn.J-J.f 11 /J -;#. I "I z:_ A/'J ~ w ~ /2~.c::C Z. 
I Yfl:to J /) a d 1 it 17 I ' / 1 /~ ?:;,/ . V / 1, 

\ ;1 If .A"!,( ff/ .~ .3 (./l '--;Ii _,..,,-1 }1 /!-f/'TT/' d./2.l-'Cl ; 171c1rrr /2r1d tXlcfl.~.JJ7,__. _ _.) ' 
, i .. ; 

---·---::·-····---···-·- ··•--- ·--- - -· -· ··--· -··--·•··-----······ ···-·- ------·· --------- . · --···· ·-· ·-·. ··•· - ···--··--- ·- ···--·•·•·•·-- --··· - · -·- I ( . .J.. ,_ .. 



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

Westinghouse Hanford 
Company 

0,.,bt I 1UQ? t:Q? I . ",Jl;~"'1w..,,~ 

CHAIN OF CUSTODY 

Custody Form Initiator l<l2.n d.,y S . --rflo TV\.,pbcr\ PROJECT NUMBER: 92-336 

Company Contact Wendy S. Thompson Telephone {509) 376-2153 

Project Designation/Sampling Locations ........ 2 .... 4 ..... J_-~J -_J ..... 0 ... 6...._ _______ _ 

Field logbook No. EF' _~OE~ 

Offsite Property No. tJ ) rt: . 
-drvc__v r 

Possible Sample Hazards/Remarks ...!.K~e~e~p"""'s~a:!.!!m~o..!..l e~s~c:.!.!h..Li .!..ll.!..le~d!..:.·-..l:i.w.__5.l.!.U.1...!..,l...l..J...l..~D:.i..eL...r ....1J..i..a~b _s;wt..ua..i..te~r:1=-e ..... ou..t~--1.1..u.i....>-----

--l- ( +~~ 

lx120 ml., amber glass, soil. CLP-VOA 

lx250 ml., amber glass, soil, CLP-Semi-VOA 

lx250 ml .. amber glass, soil, Anions-S04,P04,NOb2-...Jt.:..::~O~J..a..•C:.<.JL-',......._F ..... ,-1D..,_H.__ __________ _ 

h:25• ml , amber glass, soil 
' 

........ 1 x,._5..,,..•u.i.0_,mw...l.___.,,_.wam.w.bJJ:e'-'-r_g~J .... a,_,s...,_s ..... , _s,.._oL.J.i_..l ..... , -!g~r .... o...,_s..,_s_,_a~.J'+'p"-'b .... a...,_, gro!-s beta _ GEA , -; rr-111di og Co59 _ R11i~-~ r,,. ~~ (cc~ 7, 
~ BD1 K \9 1sotop1c U, total U, Am241, Np237,Pu238/239/240• 5rgo,Tcgg•ci 

lx120ml., amber glass, soil, CLP-VOA 
lx250 ml., amber gla33, 3oil, CLP-Semi_VQA 
lx250 ml., amber glass, soil, Anions-S04,P04, N02-N03, Cl, F, pH ...;;:__.:,__ ______________ _ 
lx250 ml., amber glass, soil, ICP/AA metals, Bi, CN, Hg 

...., Jx5QQ ml . amber gla_ss . soil gross alpba gross beta GEA iocl11dir5 Co5e !,'?~11~~ Ce·Az; Cs13 · ,,,...... , , .. .. , au, r'"'tc .. , 
~ isotopic U, total U, Am24 , Npz37,Pu238/239/240, Srgo, Tcgg, 14 
~ ~~~~~~~~-------------1 

Time Received By 

//,''()() 

Final Sample Disposition 

Disposal Method: · Disposed by: 

(Sign and Print Name) 

Date 

Date/Time: 

Time 

. /L..J3 ',·, ~ 
A-6000-~07 ( 12/9 21 



(Th1A ::,·,: 1 - soil) 

@ Westinghouse ,. 
SAMPLE ANALYSIS REQUEST Hanford Company ' !' 

Collector lUJ)J{ tP 1A .~ 71tirntM OYL Date d-l?--Cf3 
Company Contact Werttiy S. Thompso~ Telephone ( 509 1376-2153 

Sample 
* Date Time 

Number and Type of Sample Containers/Analysis Requested Number Collected Collected__... 

(2{)7K It s dl----t'd -9.~ C/1!~ lx120ml., amber glass, soil, CLP-VOA 
lx250 ml., amber glass , soil, CLP-Semi-VOA 
lx250 ml., amber glass, soil, IC Anions,SO~ POA NO~-NO~ nl 

. , - ,, 
. .... · -. lx250 ml . , gla'.:i::. ·; .;oil, ICP/AA metals, Bi, CN, Hg 

- lx500 ml. , glass, soil, gross alpha, gross beta, GEA, 
including Co-60,Ru~l06,Ce-144,Cs-137, isotopic U, Am-241 
Np-237,Pu-238,-239,-240,Sr-90,Tc-99,total U, C-14 

-0/Jl x,q s :J-Q ~9~ 0I~ lxl20ml., amber glass, soil, CLP-VOA 
lx250 ml. , amber glass, soil, CLP-Semi-VOA 
lx250 ml . , amber glass, soil, IC Anions, S04 ,P0 4 ,NO?-N0vl H 

lx250 ml., glass, soil, ICP/AA metals, Bi,. CN, Hg 
lx500 ml., glass, soil, gross alpha, gross beta, GEA, 

~ncluding Co-60, Ru-106, Ce-144,Cs-137, isotopic U, Am-24 
Np-237, Pu-238,-239,-240, Sr-90, Tc-99, total U, C-14 

Pi>? K/5' tu ~--td-93 0130 3'1L/On<l ~ of_fVM ·, ~-- C!.LP.,YDt\-
I~ tsr ;).-<? -93 -~ ml., amber glas;, soii, CLP-VOA ~,J--;i ... , ';) ~93 
' lx250 ~ber glass, soil, CL~i-VOA 

lx250 ml., ambe~s, so,0"c Anions, SO.,PO. NO~-NO~, H 
lx250ml., glass, soi~A metals~Bi, CN, Hg' 

L. .., 

lx500 ml., gla¢oil, gross a~~beta, GEA 

inr111~i~~,:;n R11-1nf> r~_,,1,1 r,-117 ~;,.. 11 llm-?LI. 

Np=_p:r,'Pu-238,-239,-240,Sr-90,'Tc-99, total U, ~ 
/ 

*Type of Sample A = Air L = Liquid SE = Sediment T = Tissue X = Other 
DL = Drum Liquids O = Oil SL = Sludge w = Water 
OS = Drum Solids S = Soil so = Solid WI = Wipe 

Field Information Samples support the 241-T-106 characterization (soil).All analysis per lab 

statement of work. 
1 -PrCt'Jf cJ:---A= 9-;;>----;Jsl, 

Special Handling and/or Storage KEEP SAMPLES CHILLED. 

Possible Sample Hazards ~)>ti/rX..pb # I -,t. # ;;2. QM I) (1 du2 a c UV-L 
½ft ./-a. /Q:?O~~lrl ~cJ ~~~, ~ 

-::;/:==(\ ~ l-0 ~LL/l_ ~ "?Y ~ _,--.. /-n ,?f'Yl fl /1 rf' ..I ,-) 0 (__ ---rT I U . f . i .. ) I . • 

(j I' A-0000-..\d 6'(oa-791 l 



9613~92 .. 6~~3 
Westinghouse Hanford 
Company , CHAIN OF CUSTODY 

Custody Form Initiator Uknct.g '2). 7Ylornp&in 
Company Contact Wendy S. Thompson 

PROJECT NUMBER: 92-336 

Te~phone (509) 376-2153 

Project Designation/Sampling Locations __.2 ..... 4~J--I ..... -..... J ..... 0 ..... 6 ________ Collection Date 2, -1 lt,- q 3 

Ii~·l31@:)140 Borehole Number: 299-WI0-196 

Ice Chest N~?ifiF?s / 'J----
Bill of Lading :; {,/(f ~$ f_-#=- / 8' 3 ~ 

Field Logbook No. EFL-l0 53 

Off site Property No. /If/ I}-
' 

Method of Shipment JttR (EIJIERV l - T{L).Jc...t::.. UJ1.,rZ,,-((o- q 3 

Possible Sample Hazards/Remarks Keep samo l es chi 11 ed . A 11 anal ysi•s per lab statement of ,mrk 

.:Sru1,_,fh'-I . &J Da<l¼qcfl ve .:--Jw,.o lL{2 ID , . o ~ ii\ 0. I~ 
~ :;l {L) r'ltrn. \fOO:,u) Clef) ~mple Identification 1 

C!) --B=--07""-'1< ......... · J""-'¢)'-'---------
lx120 ml., amber glass, soil , CLP-VOA 

lx250 ml. , amber glass, soil, CLP-Semi-VOA 

lx250 ml . . amber glass, soi 1 . Anions-S04,P04,NOz-N03.CL, F, pH 

1.2so wJ a!!lbec g]ass, soj] 
' 

ICelA~ !!leta]s , Bi 

_l,_,,x,._.5"""'0.u..0-"w ..... J_, .... a ..... w ..... b""'ec...___._g,..._J...._a S.;,..s,..,~so.,_i....,,]___,g..,..c...,_a...,,s_._s -1.a ...... J...,..p.,_,_h...._a _gross beta GEA i nr J 11di og Coeo R 11 • r Ce, 44 . C ~ 1 7 

,Q:D7K uY::2-lb-q3? isotopic U, total U, Am241, Np237,Pu238/239/240,r ~9o,Tcgg ' Ci -'' 

lx120ml., amber glass, soil, CLP-VOA 
lx250 ml., ambe1 glass, soil, CLP-SemLVOA 
lx250 ml., amber glass, soil, Anions-S04,P04, N02-N03, Cl, F, pH __ ,:__ _____________ _ 
lx250 ml., amber glass, ICP/AA metals, Bi, CN, Hg 
Jx500 mJ , awbec glass, gro~s aJpba, gro~s beta, GEA _ ioc]11ding Co50, [h1105 C914· , Cs13 7 

3x40MI ·sotopic u, tota.] U, Am241, Np237,Pu238/239/240, Srgo, Tcgg, C14 

(Sign and Print !'Jame) 

Time Received By Date Time 

/( {t() 

Final Sample Disposition 

Disposal Method: Disposed by: Date/Time: 

Comments: 

·---------·---------------- ----------------___ J)~7: l 



(Th1A ::,·;:1 - soil) 

@ Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

Collector I ).o i] /11 .l S . /rl f) m. ~ Date j-1 l,-9 ~ 
Company Contact 'vlendy S. ThompJon Telephone ( 509 )376-2153 

Sample 
* 

Date nme 
Number and Type of Sample Containers/Analysis Requested Number Collected Collected 

D Ro1k;;i;;. s _j-11,.,4 ) 1310 lxl20ml., amber qlass, soil, CLP-VOA 
lx250 ml. , amber glass, soil, CLP-Semi-VOA 
lx250 ml., amber glass, soil, IC Anions,SOA P0 11 NO.,-N0.,(~~ 1 

, . ' - - , r 
. . - lx250 ml., gl a:;·::,;· ~oil , ICP/AA metals, Bi, CN, Hg 

- lx500 ml., glass, soil, gross alpha, gross beta, GEA, 
including Co-60,Ru~1•6,Ce-144,Cs-137, isotopic U, Am-241 
Np-237,Pu-238,-239,-240,Sr-90,Tc-99,total U, C-14 

1,._A1 

rt tff&. _q3 l'N._20ml., amber glass, so1il~ -jA1>-VOA 
~ ...-\ "' 1x2sO'mJ_., amber glass~, CLP-Semi-VOA 

lx250 mi'~ber gla~soil, IC Anions, S011 ,P011 ,NO?-N03,1 H 

lx250 ml., gl~il, ICP/AA metals, Bi, CN, Hg 
lx500 ml., ~s, ~. gross alpha, gross beta, GEA, 

includi~o-60, Ru-lO~e-144,Cs-137, isotopic U, Am-24 
Np-~ Pu-238,-239,-240, s~o, Tc-99, total u, C-14 

~ W11<"-l uJ )- \\,Jt3 l \40 .3V40N\l .J\ mber Ci\lt,c;s 11 trfn(: r1P- VDf+-
IX .. ~20 ml. , -'amber glass~ soi 1~ CLPjQA .J-

"=z -,l.?-'13 lx2~ml., amber glass, soil, ~-Semi-VOA 

x250 ~. amber qlass, soiV,IC Anions, SO,,PO. NO,.,-N0 ... ,1 H 
lx250ml. ,"~ass, soil, Ir;yfAA metals, Bi, CN, Hg' '-- .., 

lx500 ml., g~s, soiy{gross alpha, gross beta, GEA 

i nf"l 11rli~n rn-h~ ne:: r,,_,1111 rc-_1-:n i,-n+nnir II Am-?11 

Np=237,P~-2~3~240,Sr-90, Tc-99, total U, C-14 

JP '-

*Type of Sample A = Air L = Liquid" SE = Sediment T = Tissue X = Other 
DL = Drum Liquids 0 = Oil SL = Sludge w = Water 
DS = Drum Solids s = Soil so = Solid WI = Wipe 

Field Information Samples support the 241-T-106 

statement of work. ~~ec.t ~ 9'.2-33 b 
characterization (soil).All analysis per lab 

Special Handling and/or Storage KEEP SAMPLES CHILLED. 

'3/l Jn \{RR * I \J) D (l 6lo Cl~ . Possible Sample Hazards 

~~r(/) (\AA,~~ 
ii'/ v 

----- ---- - - . - --· ---- - .. 



Westinghouse Hanford 
Company CHAIN OF CUSTODY 

PROJECT NUMBER: 92-336 

Company Contact Wendy S. Thompson Telephone ( 509) 376-2153 

Project Designation/Sampling Locations ___.?'-='4....,1_-..._T -_J~Q ..... 6.____ ________ Collection Date ~ -18-9 3 

Borehole Number: 299-WI0-196 

Ice Chest No. SM LI too 
Bill of Lading/Airbill No. all-#" 1757~ 

Time· 0~5D',Ot3Q 
.J 

Field Logbook No. EC:-L-lO:J 

Off site Property No. N /ff • 
Method _of Ship~ent -"-'-A=! R.:......i.(.:::.E:..:.ME::.:R.!...!Y~) _________________________ _ 

Shipped to ....L.L;:w..:;.Li.U.Jl..l...CU------------------------------

Possible Sample Hazards/Remarks Keep samples chi 11 ed . All analysis per Jab statement af ,mrk 

~o,ti l io 12Il~ ~, :11:0 i,o nM\7lJ'.Wl cu;;aie, 
~ ~ , SI\ 6: / ~ Sample Identification 

D B0JK)5"" 
1~120 li1 l . , amber glass, soi 1 , CLP-VOA 

lx25O ml. , amber glass, soil, CLP-Semi-VOA 

amber l as·s soil Anions-SO PO4,NOz-NO3.Cl, F, pH 

amber: g]ass, soj] 
' 

ICElA~ me:ta]s, Bi 

D Field Transfer of Custody (Sign an·d Print Name) 

Relinquished By Date Time Received By Date Time 

'). -2 '1"· "() 1: ,o 

Final Sample Disposition 

Disposal Method: Disposed by: Date/Time: 

Comments: 

'i7u 



(Th1A ::, ·. 1 - soi 1) 

@ Westinghouse 
,: 

Hanford Company SAMPLE ANALYSIS REQUEST 

Collector W,Q./t~ $;.71inmp,101U Date ~- Lf3~3 
Company Contact --ndy S. Thompson Telephone ( 509 1376-2153 

Sample 
* 

Date Time Number and Type of Sample Containers/Analysis Requested Number Collected Collected 

D f)f)710.,5 s :l-lR-C£. ) /J25D lxl20ml., amber qlass, soil, CLP-VOA 
lx250 ml., amber glass, soil, CLP-Semi-VOA 
lx250 ml., amber glass, soil, IC Anions,S0 11 PO,, NO.,-N0'2 "' 1 - ,, 

. . •. ·-- lx250 ml. , gla::;::;-; :;oil, ICP/AAmetals, Bi, CN, Hg 
- lx500 ml., glass, soil, gross alpha, gross beta, GEA, 

including Co-60,Ru~106,Ce-144,Cs-137, isotopic U, Am-241 
Np-237,Pu-238,-239,-240,Sr-90,Tc-99,total U, C-14 

~D?K1., uJ {J-/13-93 OYJ ."1/J .~vuoml f)mJ:Pr dd~°S9-~;r~r"1 &ftVDA-
I)( 1.((120ml. , -'amber gl asr, soi1, CLP-VOA 7/ 
'11~ 

.... 
lx~ ml., amber glass, soil, CLP-Semi-yd'A --.,, p--t) r,__, lx250™-l., amber glass, soil, IC Ani()lf's, S04 ,P04 ,NO?-N03,1 H 

c7 lx250 ml.~lass, soil, ICP/AA meta1s, Bi,. CN, Hg 
lx500 ml., g~s, soil, gross -~ha, gross beta, GEA, 

including Co-60,~-106, c,e-;-(4,Cs-137, isotopic U, Am-24 
Np-237, Pu-238,-239~40/fir-90, Tc-99, total U, C-14 

.,.,. \~ ~ ,.,.., 
)A_ ~,,,_..... lxl20 ml., amberNs, so~ CLP-VOA 

I f1 o- lx250 ml., ambet;H'5lass, soil, ~-Semi-VOA ,-
0.x250 ml., ai✓er qlass, soil, IC An'i-Ons, SO .• PO. NO~-N0,,. 1 H 
lx250ml., _¢ass, soil, ICP/AA metals,~ CN, Hg' 

L. .,j 

lx500 my, glass, soil, gross alpha, gros~ta, GEA 

i nr1/4i~n rn_t::n R11- 1nt:: r,,_,,,,, rc:-_117 ;,."-1-"~ II Am-?4 

Ng/237,Pu-238~-239,-240,Sr-90, Tc-99, total U, C~ 

V "'- -•Type of Sample A = Air L = Liquid SE = Sediment T = Tissue X = Other 
DL = Drum Liquids 0 = Oil SL = Sludge w = Water 
OS = Drum Solids s = Soil so = Solid WI = Wipe 

Field Information Samples support the 241-T-106 characterization (soil).All analysis per lab 
statement of work. Pmiecr~ Q2-33b -o ' 

Special Handling and/or Storage KEEP SAMPLES CHILLED. 
, 

Possible Sample Hazards ~M-<olP .& I ( I\ ft Qcia) Cl c.,T: I I D uh 1b ~,5nu_"/e]yn 
-#= d itJ YJ ((MLl11[{ iLi a ~ ' I V 

. 
ti{~-' -

A-€000-406 10~!91) 



QL' i 3uq~ 6g•17 
J r,,1 h, l.1 ,::.~ ,.i) , . 

EBASCO SERVICES INCORPORATED 

BY _____ DATE ___ _ 

CHKD.BY ___ DATE ___ _ 

SHEET __j__ OF_S~_ 
DEPT. 

OFS NO._____ NO. __ _ 

CLIENT __ "'""'(,...,/£ ...... S'd ............ d ..... U"""'cd""-"'--'W"'"l...._e-_ ___,c;ff.L...,j...,..,..tYi...F'-=1'./l.:..:~=·::> ________________ _ 

SUBJECT 

U-l~2- -

Cf(./ 

581 2-88 

r:--1-11-4 

H - (;"" z - c. - Cr o ) 
1-1-C'l. - o - C re() 
/-1--Jl!:I 1-1/- (1) 

v- / -14 

t:; ·nac...i~ho( r...v/ 607kt 
7 ✓,rf'- 11- /z.._ 

J 

,,Jts,r ? 

'{_-t-Pt;-



9613li92-69Z8 
EBASCO SERVICES INCORPORATED 

BY ____ DATE __ _ 

CHKD. BY __ DATE __ _ 

SHEET_!:_OF_f_ 
DEPT. 

OFS NO._____ NO. __ _ 

CLIENT _________ __;_ _______________ _ 

PROJECT _________________________ _ 

SUBJECT 

~ ~~rtv~ 

l$ c. - /3K<o ce,u._~ ( tv ~;:t 
1-13 ~[{ (_ T?t-c w7) 
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TMA/Norcal N3-02-066-7158 241-T-106 Samples 

Gross Alpha/Beta 

Sample# 7158-001 7158-002 7158-003 7158-004 7158-005 7158-006 7158--007 7158-008 7158-009 - ----7158-010 

Cust W . # 807K05 807K11 807K13 807K17 807K19 8071<22 8071<25 LCS BLANK REPLICATE 

Type Soil Soil Soil Soil Soil Soll Soil Soil Soll Soil 

Aliquot (g or I) 0.100 0.100 0.100 0.100 0.050 0.050 0.050 1.000 1.000 0100 

Sample Weight (g or Q 0.081 0.093 0.108 0.131 0.057 0.05-4 0.075 0.112 0.108 0.071 

Counted Weight (g or Q 0.081 0.093 0.108 0.131 0.057 0.05-4 0.075 0.112 0.108 0.071 

(GROSS BETA) 

Gross Counts 699.000 1581 .000 1515.000 11297.000 6685.000 2767.000 3768.000 991 .000 107.000 727.000 

Time (min) 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 "'° Gross CPM 6.990 15.810 15.150 112.970 66.850 27.870 37.680 9.910 1.070 7.270 O',, 

BKG CPM 0.945 0.961 1.340 1.047 1.038 1.185 1.442 0.926 0.950 0.965 -,C.,.S 
Observed CPM 6.045 14.849 13.810 111 .923 65.812 26.665 36.236 8.984 0.120 6.285 ,,,... 

Alpha to Beta Xtalk 0.284 0.297 0 .311 0.331 0.266 0.264 0.280 0.314 0.311 0.276 "--D 
Observed Alpha 0.300 0.205 0.370 1.033 0.393 0.434 0.336 2.535 -0.036 0.417 r-...3 

~ 
Beta to Alpha Xtalk 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.008 ~ 

True CPM 5.970 14.815 13.721 111 .803 65.812 26.613 36.205 8.203 0.131 6.180 "--:D 
Efficiency (CPM/DPM) 0.415 0.412 0.408 0.405 0.421 0.421 0.416 0.408 0.408 0 .418 LJ.J 

1"'-.) 
DPM of Aliquot 14.385 35.958 33.629 276.057 156.324 63.213 87.031 20.107 0.322 14.785 

Reported Results (pCUg or pCi/1) 64.800 162.000 151 .000 1244.000 1410.000 569.000 783.000 9.060 0.145 66.600 

Calculated Results (pCUg or pCi/1) 64.799 OK 161 .971 OK 151 .481 OK 1243.500 OK 1408.326 OK 569.484 OK 784.060 OK 9.057 OK 0.145 OK 66.599 OK 

Reported MDA 4.920 5.000 5 .950 5.300 10.200 10.800 12.100 0.495 0.501 4 .990 

Calculated MDA 4.917 OK 4.995 OK 5.956 OK 5.303 OK 10.160 OK 10.855 OK 12.119 OK OA95 OK 0.501 OK 4 .984 OK 

Results> MDA? YES YES YES YES YES YES YES YES NO YES 

[GROSS ALPHA) 

Gross Counts 38.000 30.000 45.000 112.000 45.000 49.000 41 .000 262.000 3.000 48.000 

Time (min) 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 

Gros&CPM 0.380 0.300 0 .450 1.120 0.450 0.490 0.410 2.620 0.030 0 .480 

BKGCPM 0.080 0.095 0 .080 0.087 0.057 0.058 0.074 0.085 0.066 0.063 

Observed CPM 0.300 0.205 0 .370 1.033 0.393 0.432 0.336 2.535 -0.036 0.417 

Beta to Alpha Xtalk 0.006 0.006 0 .006 0.006 0.006 0.006 0.006 0.006 0.006 0 .006 

True CPM 0.264 0.116 0 .288 0.362 -0.002 0.272 0.119 2.486 -0.037 0 .380 

Efficiency (CPM/DPM) 0.109 0.102 0 .091 a.on 0.139 0.144 0.117 0.089 0.091 0 .124 

DPM of Aliquot 2.424 1.138 3.161 4.704 -0.013 1.891 1.015 27.930 -0.404 3.064 

Reported Results (pCUg or pCi/1) 10.780 5.100 14.300 22.000 -1.140 16.700 8.680 12.600 -0.182 13.700 

Calculated Results (pCUg or pCi/1) 10.917 OK 5.126 OK 14.240 OK 21.188 OK -0.122 . 17.037 OK 9.145 OK 12.581 OK -0.182 OK 13.801 OK 

Reported MDA 5.430 6.370 6 .530 8.080 7.190 6.910 9.740 0.685 0.594 4 .230 

Calculated MDA 5.447 OK 6.343 OK 6 .524 OK 8.041 OK 7.211 OK 7.021 OK 9.761 OK 0.688 OK 0.593 OK 4.249 OK 

Results> MDA? YES NO L)... YES YES NO u. YES NO ( .,,C YES NO YES 
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TMNNorcal N3-02-066-7158 

GIOSI Alpha/Beta 

Sample# 7158-011 

Cust. I.D. # LCS 

Type Soil 

Aliquot (g or I} 1.000 

Sample Weight (g or I} 0.118 

Counted Weight (g or I} 0.118 

[GROSS BETA] 

Gross Counts 1241 .000 

Time(min) 100.000 

Gross CPM 12.410 

BKGCPM 0.963 

Observed CPM 11.447 

Alpha to Beta Xtalk 0.319 

Observed Alpha 2.665 

Beta to Alpha Xtalk 0.006 

True CPM 10.617 

Efficiency (CPM/DPM) 0.406 

DPM of Aliquot 26.151 

Reported Results (pC~g or pCi/1) 11 .800 

Calculated Rnults (pC~g or pCi/1) 11 .780 

Reported MDA 0.507 

Calculated MDA 0.507 

Results> MDA? YES 

(GROSS ALPHA) 

Gros, Counts 273.000 

Time(min) 100.000 

Gros1CPM 2.730 

BKGCPM 0.065 

Oblerved CPM 2.685 

Beta to Alpha Xtalk 0.006 

TrueCPM 2.801 

Elf,ciency (CPM/DPM) 0.086 

DPM of Aliquot 30.248 

Reported Rnults (pCVg or pCi/1) 13.600 

Calculated Rnults (pCVg or pCi/1) 13.625 

Reported MDA 0.623 

Calculated MDA 0 .622 

Results > MDA? YES 
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0.104 

0.324 

0.028 
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0.234 
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0.506 

OK 0.506 

NO 

10.000 

100.000 

0.100 

0.072 

0.028 

0.006 

0.027 

0.083 

0.330 

0.150 

OK 0.149 

0.882 

OK 0.879 

NO 
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OK 
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TMA/Norcal N3-02-066-7158 241-T-106 Samples 

Carbon 14 

Sample# 7158-001 7158-002 7158-003 7158-004 7158-005 7156-006 7158-007 7158-008 7158-00II 7158-010 

Cust. I.D. # B07K05 B07K11 B07K13 B07K17 B07K19 B071<22 8071<25 LCS BLANK REPLICATE 

Type Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Sample Count 1 1125.000 656.000 689.000 752. 698.000 20.000 ~.000 9689.000 10311. 1103.000 

Sample Count 2 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Sample Count 3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Sample Count Time 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 

WsubS1 8.917 15.254 14.524 13.311 14.338 13.901 14.630 3.144 9.649 9.094 

WsubS2 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
".:0 

Wsub53 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o--,, 
Blank Count 1 1130.000 708.000 708.000 708.000 708.000 708.000 708.000 1130.000 1130.000 1130.000 -
Blank Count 2 997.000 676.000 676.000 676.000 676.000 676.000 676.000 997.000 997.000 997.000 LJ.J 

..r:;. 
Blank Count 3 1026.000 691 .000 691 .000 691 .000 691 .000 691 .000 691 .000 1026.000 1026.000 1026.000 '-D 

Blank Count time 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 J"'-;) 
WsubB1 6.878 14.136 14.136 14.136 14.136 14.136 14.136 8.878 8.876 6.878 • cr-~ 
WsubB2 10.052 14.803 14.803 14.603 14.803 14.803 14.803 10.052 10.052 10 052 .,•.oc.__o 
WsubB3 9.770 14.483 14.483 14.483 14.483 14.483 14.483 9.770 9.770 9.770 ~ 

Blank CPM Average 10.480 6.914 6.914 6.914 6.914 6.914 6.914 10.480 10.480 10.480 
_.z=:. 

Sample CPM average 11 .250 6.580 6.890 7.520 6.980 7.200 6.840 96.890 10.390 11 .030 

NetCPM 0.770 -0.354 -0.024 0.606 0.066 0.286 -0.074 86.410 -0.090 0.550 

Decay Correction 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Efficiency 0.631 0.616 0.643 0.650 0.619 0.631 0.577 0.860 0.622 0.640 

DPM of Aliquot 1.220 -0.575 -0.038 0.932 0.106 0.453 -0.129 130.924 -0.145 0.859 

Aliquot 0.107 0 .103 0.110 0.106 0.103 0.102 0.107 1.000 1.000 0.126 

Repolted Results (pCi/1) 5.139 u -2.515 l,-(. -0.154 u__ 3.962 lA- 0.465v{.. 2.001 (,(. -0.541 (.,{_ 58.946 -0.065 3.075 

Calculated Results (pCi/1) 5.136 OK -2.515 OK -0.154 OK 3.961 OK 0.465 OK 2.000 OK -0.541 OK 58.975 OK -0.065 OK 3.072 OK 

Repolted MOA 9.900 5.013 4.493 4.817 4.989 4.942 5.151 1.012 1.074 6.294 

Calculated MOA (method 1) 5.803 5.021 4.504 4.623 4.996 4.949 5.160 0.594 0.630 4.859 

Calculated MDA (method 2) 5.811 5.023 4.505 4.625 4.998 4.951 5.162 0.594 0.631 4.865 
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TMAfNorcal N3-02-066-7158 241-T-106 Samples 

Carbon 14 

Sample# 7158-011 7158-012 

Cust. l.D. # LCS BLANK 

Type Soil Soil 

Sample Count 1 10034.IAAJ 791.IAAJ 

Sample Count 2 0.000 0.000 

Sample Count 3 0.000 0.000 

Sample Count Time 3.280 100.000 

WsubS1 2105.636 12.656 

WsubS2 0.000 0.000 ·.....o 
WsubS3 0.000 0.000 0---.. 

Blank Count 1 708.000 708.000 -(..:N 
Blank Count 2 676.000 676.000 _J:: 

Blank Count 3 691 .000 691 .000 "--,0 

Blank Count time 100.000 100.000 
r,,:; 
t 

WsubB1 14.136 14.136 ~ 
WsubB2 14.803 14.803 l."s-...0-

WsubB3 14.483 14.483 :t.J-..: 
u, 

Blank CPM Average 6.914 6.914 

Sample CPM average 100.340 7.910 

NetCPM 93.426 0.996 

Decay Correction 1.000 1.000 

Efficiency 0.700 0.608 

DPM of Aliquot 133.485 1.638 

Aliquot 1.000 1.000 

Reported Results (pCi/1) 1964.500 0.736 

Calculated Results (pCi/1) 60.120 0.736 OK 

Reported MDA 0.454 0.523 

Calculated MDA (method 1) 0.455 0.524 

Calculated MDA (method 2) 0.455 0.524 
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TMA/Norcal N3-02-066-7158 241-T-106 Samples 

TECHNETIUM 99 

Sample# 7158-001 7158-002 7158-0)3 7158-004 7153-005 7158-006 7158-007 7158-008 7158-009 7158-010 

Cust I.D. # 8071<05 8071<11 807K13 807K17 807K19 807K22 8071<25 LCS BLANK REPLICATE 

Type Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil 

Aliquot 2.00000 2.01000 2.00000 2.00000 2.01000 2.05000 2.04000 1.00000 1.00000 2.00000 

A""rage Net CPM 40.23000 192.57000 187.IMOOO 1408.24000 1987.20000 1458.81000 4881 .97000 20.ll4000 1.30000 51 .27000 

P-Factor 2.34000 2.34000 2.34000 2.34000 2.34000 2.34000 274000 2.34000 2.34000 2.34000 

Yield 0.54230 0.28510 0.62480 0.60500 0.36360 0.62180 0.65620 0.68550 0.46370 0.66450 

Reported Results 39.10100 354.20000 158.53000 1231.50000 2866.10000 1206.10000 4482.70000 31 .73100 2.96580 40.66500 

Calculated Results 39.09699 OK 354.20790 OK 158.52986 OK 1225.00248 OK 2866.05506 OK 1206.13936 OK 4482.73917 OK 31 .73694 OK 2.95508 OK 40.66317 OK '-,,0 
8kg 1 0.44000 0.72000 0.50000 0.52000 0.69000 0.72000 13.32000 0.55000 0.54000 0.52000 0-,.,, 

Time 1 61 .80000 77.30000 77.30000 63.10000 63.10000 63.10000 11 .00000 61.80000 61 .80000 61 .80000 -LN 
SF 1 0.97800 1.02700 1.03300 1.06200 1.07300 1.02700 1.01300 1.02700 1.03800 1.04500 -!= 

Reported MDA 0.42022 0.92373 0.35908 0.43295 0.82483 0.46348 5.04020 0.77051 0.86311 0.39520 ~ 
Calculated MDA 1 0.37372 0.84958 OK 0.32657 OK 0.39136 0.75412 OK 0.42273 OK 4.78941 OK 0.69422 1.02781 0.35428 f""-..j 

' Results> MDA ? YES YES YES YES YES YES YES YES YES YES . 'C!i'-, 
•~,J::) 
t>J 
<CV'-.. 

Printed on 11-0ct-93 Page 1 of 2 



TMNNorcal N3-02-066-7158 

TECHNETIUM 99 

Sample# 7158-011 

Cust I.D. # LCS 

Type Soil 

Aliquot 1.00000 

A-.ge Net CPM 31.45000 

P-FIIC1Dr 2.34000 

Yield 0.73990 

Reported Results 44.80400 

Calculated Results 44.80335 OK 

8 kg 1 0.54000 

Time1 124.40000 

SF1 0.94400 

Reported MDA 0.44404 

Calculated MDA 1 0.41 289 OK 

Results > MDA ? YES 

Printed on 11-Oct-93 

7158-012 
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0.50172 

YES 

241-T-106 Samples 

OK 

OK 

Page 2 of 2 

(..Al 
;r-

'-.,,D 
r--J 
!I 
o---. 
"--.D 
L:N 
-.....J 



TMA/Norcal N3-02-066-7158 241-T-106 Samples 

Total Uranium 

Sample# 7158-001 7158-002 7158--003 7158-004 715&-005 7158-008 7156-007 7158-008 71sg.ooe 

Cust 1.0 . # B07K05 B07K11 B07K13 B07K17 B07K111 8071<22 8071<25 LCS BLANK 

Type Soll Soil Soll Soil Soll Soil Soil Soil Soll 

Final Result (ug/1) 83.12800 26.45000 26.01600 69.81600 38,85300 48.99500 153.43000 15.74100 0.08000 

Prep Volume (I) 0.02000 0 .02000 0.02000 0.02000 0.02000 0.02000 0.02000 0.02000 0.02000 

Aliquot (g or I) 0.25000 0 .25000 0.25000 0.25000 0.25000 0.25000 0.25000 1.00000 1.00000 '-..,0 

Reported Results (ug/unit aliquot) 6.65000 2.11600 2.08130 5.58530 2.93220 3.91960 12.27440 0.31480 
C'" ... 

0.00160 -
Calclulated Results (ug/un it aliquot) 6.65024 OK 2.11600 OK 2.08 128 OK 5.58528 OK 2.93224 OK 3.91960 OK 12.27 440 OK 0.31482 OK 0.00160 OK t...:N 

___z: 

MDA 0.08000 
-...,0 
r-..:; 

Results> MOA ? YES YES YES YES YES YES YES YES NO t 
0-..... 
'-53 
o..i 
0.3 
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TMNNorcal N3-02-066-7158 

Total Uranium 

Sample# 7158-010 

Cust. 1.0. # REPLICATE 

Type Soil 

Final Result (ugn) 82.09900 

Prep Volume (I) 0 .02000 

Aliquot (g or I) 0 .25000 

Reported Results (ug/unit aliquot) 6 .60000 

Ca lclulated Results (ug/unit aliquot) 6.56792 OK 

MDA 

Results > MDA ? YES 

Printed on 11-Oct-93 

7158-011 7158-012 

LCS BLANK 

Soil Soil 

21 .43100 0.08000 

0 .02000 0.02000 

1.00000 1.00000 

0 .42860 0.00160 

0 .42862 OK 0 .00160 

0.08000 

YES NO 

241-T-106 Samples 

OK 
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TMA/Norcal N3-02-066-7158 241-T-106 Samples 

Isotopic Uranium 

Sample# 7158-001 7158-002 7158-003 7158-004 7158-005 7158-006 7158-007 7158-008 7158-00II 7158-010 

Cust I.D. # B07K05 8071<11 B07K13 B07K17 B07K19 B07K22 8071<25 LCS BLANK REPLICATE 

Type Soil Soil Soll Soil Soil Soil Soil Soil Soil Soll 

U232 Tracer Added (DPM) 10.540 10.540 10.540 10.540 10.5-40 10.5-40 10.540 10.ffi 10.ffi 10.52 

Sample Size (g or ij 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Tracer BKG (CPM) 0.007 0.020 0.022 0.010 0.017 0.022 0.017 0.019 0.005 0.014 

Tracer Counts 144.000 457.000 499.000 431 .000 934.000 430.000 667.000 175.000 170.000 224.000 

Counting Time {min) 151 .830 185.220 185.220 185.220 384.050 168.150 255.850 151.830 151 .830 151 .830 

Detector Etticiency 0.254 0.257 0.280 0.233 0.261 0.279 0.266 0.280 0.233 0.270 

Reported Yield 0.351 0.902 0.905 0.942 0.879 0.861 0.924 0.384 0.454 0 513 "'° cr-,. 
Calculated Yield 0 351 OK 0 902 OK 0.905 OK 0 942 OK 0.879 OK 0.861 OK 0 .923 OK 0.384 OK 0.455 OK 0513 OK -IU233/234) t..N 

-&:. 
BKG (CPM) 0.004 0.01 1 0.004 0.001 0.006 0.004 0.006 0.006 0.007 0003 '-,;O 

Gross Cou nts 151 000 72000 81 .000 185 ODO 231.000 224 .000 525.000 158.000 1.000 262 000 .f"',..) 

U235 Counts 1.000 0 000 0.000 1.000 0.000 1.000 1.000 1.000 0.000 0000 
.. 
O"'>, 

Branch Ratio 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 . '-,0 . 
Tracer Counts 0.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000 0.000 0.000 ... .fe 

Reported Results (pCi/g or pCi/1) 4.947 0.723 0.758 2.025 1.168 2.463 3.737 4.307 0.000 5.582 :C) 

Calculated Results (pCi/g or pCi/1) 4.960 OK 0.722 OK 0.760 OK 2.023 OK 1.167 OK 2.465 OK 3.738 OK 4.305 OK -0.001 . 5.594 OK 

MDAReported 0.308 0.100 0.073 0.085 0.049 0.107 0.069 0 .264 0.215 0.164 

MDA Calculated 0.199 . 0.085 . 0.059 . 0.076 . 0.042 . 0.085 . 0 .062 . 0.178 . 0.133 . 0.072 

Results> MDA? YES YES YES YES YES YES YES YES NO YES 

[U235] 

BKG (CPM) 0.007 0.004 0.003 0.002 0.002 0.003 0.002 0.001 0.001 0.001 

Gross Counts 6.000 2.000 2.000 10.000 5.000 7.000 12.000 7.000 0.000 4.000 

U235Counts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Branch Ratio 0.826 0.826 0.826 0.826 0.826 0.826 0.826 0.826 0.826 0.826 

Tracer Counts 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 /)SI'- 0.000 0.000 

Table Counts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o:fa: 0.000 0.000 

Reported Results (pCUg or pCi/1) 0.201 u. 0.013 U. 0.012 Ll 0.134 0.019 C(_ 0.081 l{_ 0.104 0.234 0.000 0.104 

Calculated Results (pCUg or pCi/1) 0.200 OK 0.016 . 0.016 . 0.130 OK 0.021 . 0.087 OK 0.101 OK 0. OK -0.004 . 0.100 OK 

MDA Reported 0.308 0.097 0.089 0.102 0.047 0.103 0.066 0.256 0.260 0.198 

MDA Calculated 0.191 . 0.051 . 0.041 . 0.034 . 0.037 . 0.046 . 0.026 . 0.056 . 0.057 . 0.043 

Results> MDA? NO NO NO YES NO NO YES NO NO NO 

[U238) 

BKG (CPM) 0 .001 0.001 0.004 0.000 0.001 0.004 0.001 0.001 0.001 0.002 

Gross Counts 54.000 56.000 81 .000 169.000 194.000 120.000 524.000 147.000 0.000 108.000 

U235 Counts 1.000 0.000 0.000 1.000 0.000 1.000 1.000 1.000 0.000 0.000 

Branch Ratio 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Tracer Counts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Reported Results (pCUg or pCi/1) 1.760 0.587 0.767 1.859 0.994 1.315 3.7« 4.030 0.000 2.310 

Calculated Results (pCUg or pCi/1) 1.756 OK 0.585 OK a.no OK 1.658 OK 0.992 OK 1.318 OK 3.746 OK 4.023 OK -0.004 . 2.305 OK 

MDA Reported 0.254 0.080 0.073 0.085 0.039 0.107 0.055 0.211 0.215 0.164 

MDA Calculated 0.164 . 0.019 . 0.038 . 0.052 . 0.013 . 0.067 . 0.037 . 0.137 . 0.047 . 0.051 

Results > MDA? YES YES YES YES YES YES YES YES NO YES 
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TMA/Norcal N3-02-066-7158 

Isotopic Uranium 

Sample# 7156-011 

Cust 1.0. # LCS 

Type sou 

U232 Tracer Added (DPM) 10.540 

Sample Size (g or~ 1.000 

Tracer 8KG (CPM) 0.01 3 

Tracer Counts 414.000 

Counting Time (min) 168.150 

Detector Effic iency 0.269 

Reported Yield 0.864 

Calculated Yield 0.864 

[U2331234] 

8KG (CPM) 0.005 

G ross Counts 435.000 

U235 Counts 1.000 

Branch Ratio 1.000 

Tracer Counts 1.000 

Reported Results (pCUg or pCi/1) 4.977 

Calculated Results (pCUg or pCi/1) 4.984 

MDII Reported 0.110 

MOA Calculated 0.090 

Results> MOA? YES 

[\J235] 

8KG (CPM) 0.002 

Gross Counts 12.000 

U235 Counts 0.000 

Bnlnch Ratio 0.826 

Tracer Counts 0.000 

Table Counts 0.000 

Reported Results (pCi/g or pCi/1) 0.167 

Calculated Results (pCi/g or pCi/1) 0.164 

MDA Reported 0.107 

MOA Calculated 0.03-4 

Results > MDA 7 YES 

(\J238) 

8KG (CPM) 0.000 

Gft>sa Counts 417.000 

U235Counts 1.000 

Bnlnch Ratio 1.000 

Tracer Counts 0.000 

Reported Results (pCi/g or pCi/1) 4.793 

Calculated Results (pCi/g or pCi/1) 4.797 

MCA Reported 0.088 

MDII. Calculated 0.054 

Results > MDA? YES 

Printed on 11-0ct-93 

7156-012 

BLANK 
Soil 

10.540 

1.000 

0.020 

872.000 

384.050 

0.257 

0.829 

OK 0.830 

0.011 

13.000 

0.000 

1.000 

1.000 

0.044 

OK 0.043 

0.044 . 0.059 

NO 

0.004 

2.000 
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TMA/Norcal N3-02-066-7158 241-T-106 Samples 

Isotopic Plutonium 

Sample# 7158-001 15&-002 7158-003 7158-004 7158-005 7158-008 7158-007 7158-008 7156-009 

Cust.l.D. # B07K05 8071(11 B07K13 B07K17 B07K111 8071<22 8071<25 LCS BLANK 
Type Soil Soil Soil Soil Soll Soil Soil Soil Soil 

l"'u ... ~2 l 1J..__- r rnJIJ ~<l lCt"'M)---.,-:_,-vvOO ... . .:>oOOO ... ... uuW 4 .vulJOO - "oOOO 4.ot\000 4.dt\000 4.86000 4.86000 

Sample Size (g or I) 1 00000 1.00000 1 00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

Tracer 8KG (CPM) 0 00000 0.00173 0 ocooo Q ()0348 0 00079 0 00000 0 00159 0.00237 0.00079 

Tracer Counts 9LO ::mooo 933.00000 928 JOOOO 1C~5.00000 92 7 00000 882.00000 927.00000 1002.00000 745.00000 

Counting Time (min) 721 .82000 710.98000 710 98000 725.32000 729 03000 729 03000 729.03000 723.40000 723.40000 

Detector Etticiency 0.40890 0.37410 0 36910 0.37820 0.27170 0.41220 0.36400 0.39480 0.39970 '-...0 
Reported Yield 0 63210 0 .72160 0 72820 0.76720 0.96280 0 .60440 0.71860 0 .72110 0.52990 cr-.. 

Calculated Yield 063161 OK 0 72082 OK 0 72763 OK 0 76695 OK 0.96236 OK 0 60392 OK 0 71788 OK 0.72066 OK 0 52975 -OK O,J 
(Pu238) ~ 

8KG (CPM) 0.00609 0.00606 0 00693 0 .01043 0.00079 0.00079 0.00079 0.00316 0.00000 "-D 
Gross Counts 11 .00000 5.00000 2 00000 23 00000 5 00000 2 .00000 1.00000 4.00000 3.00000 

r--.., 
• Branch Ratio 1.00000 1.00000 1 00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 a,... 

Tracer Counts 0.00000 0.00000 0 00000 0.00000 0.00000 0 .00000 0.00000 0.00000 0.00000 ~;D 
Reported Results (pCi/g or pCi/1) 0.01692 u 0.00235 u -0 00708 (....{.. 0 .03215 ,l.,t_ 0.00946 4 0.00248 ,{,{ 0. 00000 t.{_ 0004~w- 0.00882 ....?:: 

f'...) 
Calculated Results (pCi/g or pCi/1) 0.01596 OK 0.00162 -000691 OK 0.03305 OK 0.01045 OK 0.00353 0.00100 0.00375 0.00882 OK 

MOA Reported 0.02970 0 .01 410 0.03160 0.03460 0.01810 0.01900 0.0181 0 0.02090 0.02250 

MDA Calculated 0.02359 0 .02270 0 .02438 0 .02743 0.00835 0 .00877 0.00835 0.01541 0.00000 ERR 

Result5> MDA? NO NO NO NO NO NO NO NO NO 

[Pu239) 

8KG (CPM) 0.00000 0.00260 0 .00087 0.00000 0 .00000 0 .00000 0.00159 0.00158 0 .00158 

Gross Counts 54.00000 13.00000 7.00000 2185.00000 894.00000 8.00000 4.00000 369.00000 2.00000 

Branch Ratio 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

Tracer Counts 0 .00000 0 .00000 0 .00000 0.00000 0.00000 0 .00000 0.00000 0.00000 0 .00000 

, Reported Result5 (pCi/g or pCi/1) 0.13040 0 .02582 0 .01414 l{ 4.63400 2.11200 0 .01984 0.00709 £;(_ 0 .80500 0 .00294 

Calculated Result5 (pCi/g or pCi/1) 0.13048 OK 0 .02620 OK 0.01505 OK 4.63541 OK 2.11257 OK 0.01986 OK o.006n OK 0.80508 OK 0.00252 

MDA Reported 0.01850 0 .02250 0 .01800 0.01640 0 .01810 0.01900 0.01810 0.01670 0 .02250 

MDA Calculated 0 .00000 ERR 0.01487 0 .00864 0.00000 ERR 0 .00000 ERR 0 .00000 ERR 0.01185 0.01090 0 .01485 

Result5> MDA? YES YES NO YES YES YES NO YES NO 
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TMA/Norcal N3-02-066-7158 241-T-106 Samples 

Isotopic Plutonium 

Sample# 7158-010 7158-011 7158-012 

Cust I.D. # REPLICATE LCS BLANK 
Type Soil Soil Soil 

Pu242 r, ,, .... c r ,\!JUeC (lJr'M) ..l Cl)OuO 4.86000 4.doOOO 

Sarnµ le Size (g or I) 1 00000 1.00000 1.00000 

T r,c" r BKG (CPM) O :0079 0.00079 0.00079 

Tracer Counts 10,,5 00000 692.00000 931 .00000 

Counting Time (min) 723 40000 729.03000 729 03000 

Detector Efficiency 0 38980 0.37680 0 34690 

Reported Yield 0.79890 0.51800 0.75720 

Calculated Yield 0 7\\860 OK 0.51791 OK 0 75700 OK 

{Pu238) 

BKG (CPM) 0 00473 0.00000 0 00000 

Gross Counts 16 00000 1.00000 0 00000 

Branch Ratio 1 00000 1.00000 1 00000 

Tracer Counts 0.00000 0.00000 0.00000 

Reported Results (pCi/g or pCi/1) 0.02603 0.00317 0.00000 

Calculated Results (pCi/g or pCi/1) 0.02516 OK 0.00317 OK 0.00000 ERR 

MDA Reported 0.02210 0.02420 0.01800 

MDA Calculated 0.01724 . 0 .00000 ERR 0.00000 ERR 

Results> MDA? YES NO NO 

[Pu239] 

8KG (CPMJ 0.00000 0.00159 0.00079 

Gross Counts 62.00000 332.00000 2.00000 

Branch Ratio 1.00000 1.00000 1.00000 

Tracer Counts 0.00000 0.00000 0.00000 

, Reported Results (pCVg or pCi/1) 0.12400 1.04800 0.00235 

Calculated Results (pCVg or pCi/1) 0.12402 OK 1.04751 OK 0.00335 . 
MDA Reported 0.01530 0.02420 0.01800 

MDA Calculated 0.00000 ERR 0.01588 . 0.00832 . 
Results> MDA? YES YES NO 
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TMA/Norcal N3-02-066-7158 241-T-106 Samples 

Americium 241 

Sample# 7158-001 7158-002 7156-003 7158-004 7158-005 7158-008 7158-007 7158-008 7158-009 

Cust 1.0 . # B07K05 B07K11 B07K13 B07K17 B07K1 9 B07K22 B071<25 LCS BLANK 

Tvoe Soil Soi l ~oil Snil Soil Soil Soil Soil Soil 

Am~ • .:, ; , .. ...... , ,.Ji.Jed ~.J , ' :vi) • c.,.iuO .; :.•..>VUO .. .:•..1vJO - • .J JUO J .•_,vJO J ,•:,00() 4 ~5000 4.95000 4.95000 

Sample Size (g or I) 1.00000 1.00000 1 00000 1 00000 1 00000 1.00000 1.00000 1.00000 1.00000 

Tracer BKG (CPM) 0 00173 0.00261 0 00348 0 00261 0 00158 0.0031 6 0.00000 0.00173 0.00346 

'° Tracer Counts 993.00000 981.00000 1131 00000 1168 00000 1153 00000 1228 00000 1094.00000 1006 00000 864.00000 a--. 
Counting Time (min) 723.40000 706.67000 706 67000 706.67000 710.98000 710.98000 71 0.98000 723.40000 723.40000 t..N 

,...s::::, 
Detector Efficiency 0.38810 0 41970 0.40720 0 40260 0 39970 0 39910 0.38640 0 38410 0.36830 '-,.0 

r--.) 
Reported Yield 0.71 330 0 66640 0 79210 o o:;730 0 81850 0 87230 0.80390 0 73020 0.65240 • a-,, 

Calculated Yield 0.71363 OK 0.66695 OK 0 79230 OK 0.82806 OK 0 81886 OK 0.87269 OK 0.80448 OK 0.73052 OK 0.65323 . OK "--:D--[Am241) ...r:. 
8KG (CPM) 0.00346 0.00522 0.00348 0.00609 0.00316 0.00000 0.00473 0.00779 0.00520 

Gross Counts 224.00000 15.00000 6.00000 330.00000 182.00000 10.00000 9.00000 497.00000 6.00000 

Branch Ratio 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

Tracer Counts 2.00000 2.00000 2.00000 2.00000 2.00000 2.00000 2.00000 2.00000 2.00000 

Reported Results (pCVg or pCi/1) 0.49270 0.02052 v.. 0.00395 l{ 0.62010 0 .34480 0.01456 0.00816 u_ 1.08800 0.00000 

Calculated Results (pCVg or pCi/1) 0.49349 OK 0.02120 OK 0.00304 0.61892 OK 0.34408 OK 0.01455 OK 0.00741 1.08599 OK 0.00062 

MDII Reported 0.02490 0.02800 0.01890 0.02350 0.01860 0.01390 0.02250 0 .03190 0.03190 

MOA Calculated 0.02224 0.02533 0.01945 OK 0.02239 OK 0.01860 OK 0.01199 0.02201 OK 0 .02859 0.02899 

Results> MOIi? YES NO NO YES YES YES NO YES NO 
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TMA/Norcal N3-02-066-7158 

Americium 2•1 

Semple# 7158-010 

Gust 1.0 . # REPLICATE 

Tyoe Soil 
-

Am243 Trd1.. t" r AdU~d (DPM) .;_ ..i.JUO 

Sample Size (g or I) 1 00000 

Tracer 8KG (CPM) 0.00261 

Tracer Counts 947.00000 

Counting Time (min) 699.98000 

Detector Efficiency 0.37660 

Reported Yield 0.723 70 

Ca lculated Y,~ld 0 72434 OK 

[Am241] 

8KG (CPM) 0.02174 

Gron Counts 233.00000 

Branch Ratio 1.00000 

Tracer Counts 2.00000 

Reported Results (pCVg or pCi/1) 0.51010 

Calculated Results (pCVg or pCi/1) 0.50905 OK 

MDA Reported 0.04960 

MDA Calculated 0.04566 OK 

Results> MDA? YES 
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Soil 

4.95000 

1.00000 

0.00173 

11 15.00000 
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572.00000 
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0.01920 
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BLANK 
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0.00476 
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TMA/Norcal N3-02-066-7158 241-T-106 Samples 

Neptunium 237 

Sample # 7158-001 7158-002 7158-003 7156-004 7158-005 7155-008 7158-007 7158-008 7158-0011 7158-010 

Gust. I. D. # 807K05 807K11 807K13 807K17 807K19 807K22 8071<25 LCS BLANK REPLICATE 

i •.1•H:O Snil Sn il Sn il Sni l Soil Soil Soil Soil Soi l Soil ·-- ----- ------
L .r .1 ,.; ' / I " C ' J ., ' .J l i • ~ ' J ; l . ; , J 1 j .• _;' ,i,) 1 l •lO l,:,;Q ll..,/J :., , 0 lu/5 S20 1075 520 1075 520 

G,u~s Alµhct (dµ m} 0 ~>'2 0 068 0 Otl9 0 09tl 0 090 0.597 0.293 2.849 0.000 0.545 

8kg CPM 0.001 0.001 0.000 0.003 0.000 0.003 0.003 0.001 0.001 0.003 ",,,.Q 
a-... 

Tracer Counts 0 000 0.000 0 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -(J,,J 
Yield 0.539 0.482 0.688 0.473 0.621 0.654 0.574 0.386 0.527 0.629 .J::. 

.......0 
Ahquol (g or I) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 r-,..:, 

• Eff1cienC\' 0 386 0.388 0 384 0 374 0.36g O 355 0.355 0 377 O 395 0.362 ·O",. 

Reported Results (pC1/g or pC1/l) 0 244 0.063 0 058 0.09 1 0 0tl5 0 411 0.230 3 324 0 000 0.391 -
Calculated Results (pCi/g or pCi/1) 0.244 OK 0.063 OK 0.058 OK 0.092 OK 0.065 OK 0.411 OK 0.230 OK 3.324 OK 0.000 ERR 0.391 OK 0---. 

MDA Reported 0.014 0.016 0.004 0.025 0.005 0.019 0.023 0.022 0.0,5 0.023 

MDA Calculated 0.0,5 OK 0.016 OK 0.004 OK 0.025 OK 0.005 OK 0.019 OK 0.023 OK 0.022 OK 0.0,5 OK 0.020 
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TMA/Norcal N3-02-066-7158 

Neptunium 237 

Sample# 7158-011 

Cust. I.D. # LCS 

Type Soi l 

C01,111 i1me (min) 11 43.780 

Gross Alpha (dpm) 4.274 

Bkg CPM 0.002 

Tracer Counts 0000 

Yield 0.459 

Aliquot (g or I) 1.000 

EH1ciency 0 400 

Reported Results (pC,/g er ;,Cr/I) 4.163 

Calculated Results (pCi/g or pCi/1) 4.194 

MDA Reported 0.024 

MDA Calculated 0.021 
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TMA/Norcal N3-02-066-715'8 

Strontium 90 

158-001 0.99800 56. 

807K05 1.53200 

Soil 2.25400 52.00000 50.00000 

3,00900 35.00000 33.00000 0.49800 

0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 

DELTA= ~1~~~ :l,$m;1 
• ~-;,i:,.;.,s.' 

Y@MILK REPORTED CALCULATED 

1 COMP= 0.46500 

2COMP= !lll;j!,r.,,;,;2( '" ·' fkl~~ 
NA llj\~lt,l!f.ittt.-l ~ "fil!E_ .' ~~. 

7158-002 0.56800 26.00000 33.00000 0.51260 

807K11 1.10300 22.00000 33.00000 088010 

Soil 2.01700 16.00000 33.00000 0.47640 

0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 

I''~ DELTA= J•,.• '93580 ' 
. .i:c~·· ~3;:....,_........,;. 

Y@MILK REPORTED CALCULATED 

1 COMP= 0.12700 

2COMP= NA ~'t~~f~'/f:iifi~~ ~~~~ ,;u;, ··; .. • 

7156-003 0.34600 21 .00000 33.00000 0.46260 

B07K13 0.88100 17.00000 33.00000 0.47500 

SoH 1.79500 16.00000 33.00000 0.44820 

0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 

DELTA= i)~~ 

Y@MILK REPORTED CALCULATED 

1 COMP= 0.13000 

2COMP= ht;~;:·J'---~~~ ~~~~i NA ~ JI:....~~ i; II :. ; ' , +~. 
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TMA/Norcal N3-02-066-7158 241-T-106 Samples 

Strontium 00 

7158-004 0.56800 1853.00000 33.00000 0.47220 0.99000 

807K17 1.10400 1502.00000 33.00000 0.44820 0.99520 

Soil 2.01700 123Q.OOOOO 33.00000 0.51800 0.99650 

3.17400 581 .00000 20.00000 0.47500 1.00580 

5.27000 518.00000 33.71000 0.60110 1.00100 

0.00000 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

~ ' DELTA= 87~ -...-..........-.~---· t.:.,-,.J,·--;-·~•- .. ,U __ W:, ___ .-:,_--.,;,,_ on ,O..,.JT~il,¥,l4~~.-0. 

PRODUCT NBS CORR. REPORTED CALCULATED Calculated Calculated -.....0 
0--. 

Y@MILK REPORTED CALCULATED 0.83131 1.00000 RESULTS RESULTS MDA Re..ulta > MDA ? -t~c··--·-· ... "·' , . , . . ' ' - .· -.. , .. ···.,1"E2r · , .. , ~ 1 COMP= 62.05600 t _,.,._ '.c.cl2194 ':" ... · ~ ! 82.31300 ~~ ,, · ·f?,~ 'i.aA·•'~ 2$:h:: 1'' 0.73llde :,;· · · ,-,R,. :' -'i;l.es 
-,) J•~;, )': >' P· '.'' itf~'1;'i;f·· . \J, JI!• --.\..•I• i. • • •·• • ~ . - . . • .:~-~-.. - .. • _......_ ·_, _s=, 

2COMP= NA •J;.,,jl:;94~.Jt~,..,i',.,:-:iJ P-FACTOR C-ZERO 

Wui,!f.~ "° 1.85000 r-,.,;, 
ll 

71~ 0.56800 971 .00000 33.00000 0.44510 "''"' f "''''" f .,;,. "'1"'f ·t•l"'I "~'",,•~ !II'•'"~ -,._,, i~'"'""l!.'!"l'I -0', 

B07K19 1.10300 848.00000 0.49100 /',~·2{M•r•'•·"J~•~~~•t••·~·-~·-,-•· ;"3t·,'foma •••• rit 18 . ···~~-~,,.,..,;~•J,,. ••, ' ':t•~s~~ '·'"· V•,·· its' •~;~NA;ti•f; tf "'· .•. ,,o 
33.00000 1.01110 :14 .. . ~ •.• 1, .. ,._o;r~:,;,;,,i.,_ •... ~:;,.:.-101•.~ "·.1, ;.-,-1,~ . •;:,~~s1.9: .. ~:,20._ .10 .. :,1,;,f--~ -Soil 2.01700 689.00000 33.00000 0.46100 "<',d'' [' """ , ...,,, ' ""' ,. I"' ,. ,,, ''"•' ' .,.( d (, • oi"'" . ,, ', ,~ _. ' • C "'-..0 0.99420 ti-.~ .~14t, ·9- , •. /. :,n;~ ;Lp o..peero,,ytii~~.7, .,.El;~~- ljJt.;' 1"8.~~l.!~;;,;;,i:~.'.,o.,mc,. 

3.17400 532.00000 33.00000 0.47980 o.oos10 ~~-1~58W t~ilt~,D-~•lf~~~t,.~ rt .;f~O()e8.~';JJ:tt 211.~ "J~1 i,:79MO !•t!'.,·12.didi 4'i· ~f?iljrn o:~ 
5.04700 336.00000 33.00000 0.42240 o.99530 ·.;~\e.11366 T;~i" o~}(~:t:"'005o2.t:, ·: 1483 .. 1212. \ 'l ~.,~:;t;,~'.'·o.~1.1;:r'.:::, ,-. 1,:r:t~ A~-~ ~-~ 

r·-1 ., ':lr1~·~-·•··-··· ,, ... ,·1•"· ~ --,-·,,~-o:~;f:••a~ it~ ~"~t·-,.~ .. , ... 0.00000 0.00000 0.00000 0.00000 000000 ·· 000000 ··1ro ·p ooooorr · · o ·· ··• · ····,. ·····,, 9 , · ··· 0.00000 . ,:~hi\; . • .~t~i,.~f ;"',~"--\:~ • . .. ,,~-;'.-'. }ff!-·•· • ~_1;.~l ·;~, • ,J/•r-:, • ,t'f\~f • ~·,1-,_.?~~.,ii,;'f(-
0.00000 0.00000 0.00000 0.00000 oooooo ii~N lobboo .-1·:t 'ooqof !,',•~, "·--:,1, .;J:.o'•· '~!t-•-:.t";,·o ' ;,,}'~ ijO()p'JO. ii-t,1 •'o" . ,(,;,:,.,·~:Jootli:n1 

. '"-Iii-> -.'.,.;., . ""-•••· ,-::.l;/,,;l!'.',t~~I .,. -~ ,,•~.t''!' ><', .' : i• t•' ,:, . :'.lfi'·•• '• ; W,!''/ ·~'t :~<•,_' ';. Olj 
DELTA= ri• ,L,.,i~J suMS: ~Lil,; 1042 tt ·,··~ :m~;::,!\., i:; 1so.s,~ 21~ n!;.t7.;;eo, - -~ .:Jr;t;'~i;;;;J.:'~! .. 

PRODUCT NBS CORR. REPORTED CALCULATED Calculated Calculated 

Y@MILK REPORTED CALCULATED 0.80172 1.00000 RESULTS RESULTS MDA Results > MDA ? 

1 COMP= 
, ..... :~r/t~ ·'.\~ _.::•;. •• 

33.84200 32.49600 '.;;iii,~t _-,, .. , ~ :;~ilii,t; ,: 
2 COMP= NA ., } 'I' r 32.+1$tf ~ '!,\11 ,•,, •• P-FACTOR C-ZERO •·~- .·- ,;/;. . ......, ••· -cf,..,...-•·•' • · '' s: 

1.85900 

7158-000 0.56800 20.00000 33.00000 0.51750 1.00920 

8071<22 1.10400 13.00000 33.00000 0.42660 0.99450 

Soil 2.01700 16.00000 33.00000 0.39330 1.01430 

0.00000 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 

DELTA= i, ,, .4,7.285031 

PRODUCT NBS CORR. REPORTED CALCULATED Calculated Calculated 

Y@MILK REPORTED CALCULATED 0.72208 1.00000 RESULTS RESULTS MDA Results > MDA ? 

1 COMP= • !1-'}"""'oni> l ,,~ -0.10488 ~...: •. -01013d ,, 4.. ;, I,_- OK ii...,. 0$7995 U(:·f:','' ;-,· Noff k NA ., ,i .. ,o •. i'·l • , .• ,' _,.,... # ~~, ·-t\.,,, H .. •. ; •~ - .,~1h.M.l><~••M ' , • ....:..... ~--:..,:,,; -~.tr~·1~- ~ ......,..,.. 

2 COMP= -0.00000 ',t-.~_:' ._~-~~~:b~f:."C. ;, P-FACTOR 

1.85000 
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TMA/Norcal N3-02-066-7158 

Strontium 90 

71~7 0.56800 20.00000 

8071<25 1.15100 19.00000 

Soil 2.01700 14.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

DELTA= hd{~.11ijz_ 

Y@MILK REPORTED 

1 COMP= 0.10000 

2COMP= NA 

71 0.00800 400. 

LCS 1.53200 241 .00000 

Soil 2.16600 218.00000 

3.00900 177.00000 

4.15600 188.00000 

0.00000 0.00000 

0.00000 0.00000 

DELTA= 

Y@MILK REPORTED 

1 COMP= 10.42400 

2COMP= NA 

715&-009 0.00800 21 .00000 

BLANK 1.53200 13.00000 

Soil 2.16600 9.00000 

0.00000 0,00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

Y@MILK REPORTED 

1 COMP= NA 

2COMP= -0.16030 

Printed on 14-Oct-93 

33.00000 0.44960 

33.00000 0.51800 

33.00000 0.44360 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

PRODUCT 

CALCULATED 0.67855 

P-FACTOR 

1.85900 

50.00000 0.49300 0. 

33.00000 1.09030 

33.00000 0.49800 

33.00000 0.43300 

50.00000 0.42840 

0.00000 0.00000 

0.00000 0.00000 

PRODUCT 

CALCULATED 0.71448 

P-FACTOR 

1.85900 

50.00000 0.50650 1.00210 

33.00000 0.48740 1.00360 

33.00000 0.43300 0.99410 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 

PRODUCT 

0.73488 

P-FACTOR 

1.85900 

NBS CORR. 

1.00000 

C-ZERO 

;.ki~J>- ' •106 

NBS CORR. 

1.00000 

C-ZERO 

i, "· 1,t~j 

NBS CORR. 

1.00000 

C-ZERO 

t- \,c~ ~ J 

241-T-106 Samples 

REPORTED CALCULATED Calculated Calculated 

MOA Results > MOA ? RESULTS 

0.12297 :.:;..;i;"""'"""i.· ;i,.:·w t·: 0.8709!!. t- ;. ~-- u. 

REPORTED CALCULATED 

REPORTED 

RESULTS 

Calculated Calculated 
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TMA/Norcal N3-02-066-7158 

Strontium 00 

7158-010 

BLANK 

Soil 

7158-011 

LCS 

Soil 

7158-012 

BLANK 

Soil 

0.99800 

2.16300 

2.42300 

S.00900 

68.00000 

15.00000 

53.00000 

63.00000 

4.15600 86. 00000 

8.03200 179. 00000 

8.47800 110.00000 

DELTA= ~U~ 

Y@MILK REPORTED 

1 COMP= NA 

2COMP= -0 12700 

0.56800 325.00000 

1.15100 271 .00000 

2.01700 264.00000 

3.17400 158.00000 

5.04700 107.00000 

0.00000 0.00000 

0.00000 0.00000 

DELTA= ~ ~~ 

Y@MILK REPORTED 

1 COMP= 10.93800 

2COMP= NA 

0.56800 15.00000 

1.15100 9.00000 

2.08000 13.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

0.00000 0.00000 

DELTA= ''.'\!~~3] 

Y@MILK REPORTED 

1 COMP= NA 

2COMP= -0.12360 

Printed on 14-Oct-93 

50.00000 

33.00000 

33.00000 

33.00000 

50.00000 

131 25(XJ(l 

60.00000 

CALCULATED 

33.00000 

33.00000 

33.00000 

33.00000 

33.00000 

0.00000 

0.00000 

CALCULATED 

33.00000 

33.00000 

33.00000 

0.00000 

0.00000 

0.00000 

0 .00000 

CALCULATED 

0.45010 

0.49720 

0.49750 

0.41720 

1.07000 

0.46360 

0.49710 

0.60340 

0.46100 

0.60620 

0.42310 

0.41450 

0.00000 

0.00000 

049480 

0.44820 

0.42680 

0.00000 

0.00000 

0.00000 

0.00000 

0.99660 

1.00990 

1.00000 

0.99800 

0.119780 

0.99250 

0.99400 

PRODUCT 

0.6855-4 

P-FACTOR 

1.85000 

1.00250 

0.99300 

1.00430 

0.99450 

1.CXXl10 

0.00000 

0.00000 

PRODUCT 

0.73872 

P-FACTOR 

1.85000 

1.00980 

0.U9520 

0.99450 

0.00000 

0.00000 

0.00000 

0.00000 

PRODUCT 

0.81886 

P..FACTOR 

1.85000 

NBS CORR. 

1.00000 

C-ZERO 
11,c1 • .J,:r,t,l~•· 
~ :t,.,.J .~ A 

NBS CORR. 

1.00000 

NBS CORR. 

1.00000 

C-ZERO 

~.i;;i;1£L.-l.,..1 

REPORTED CALCULATED 

RESULTS RESULTS 

REPORTED 

RESULTS 

CALCULATED 

RESULTS 

Calculated Calculated 

MDA Results > MDA ? 

Calculated Calculated 

MDA Results > MDA ? 

REPORTED CALCULATED Calculated Calculated 

RESULTS RESULTS MDA Results > MDA ? 

241-T-106 Samples 

-o.1ooes ~~J,,.,'.:!4~ ui · >;){t~~;.; 9;~ .ittt~:dt:•1~. 4, 
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TMA/Norcal N3-02-066-7158 241-T-106 Samples 

Gamma Spectro5copy 

Sample# 71 1 1 71 7 71 71 

Cust. I.D. # 807K05 B07K11 B07K13 B07K17 B07K19 8071<22 8071<25 LCS BLANK 

Type Soll Soil Soil Soll Soll Soll Soll Soil Soll 
A quot (g OI 190. 163. 1 1.6 196.1 153. 1. 1.00000 

Counting Time (min) 110.93000 110.95000 1ss.eoooo 100.93000 101 .13000 127.78000 101.21000 163.46000 

{Cobalt 60; co«JJ 
Background CTS 139.00000 114.00000 126.00000 423.00000 0.00000 269.00000 84.00000 5.00000 0.00000 

Background CPM 0.02200 0.02080 0.02910 0.02910 0.06010 0 .02200 0.02910 0.020l!O 0.06010 

NetCPM 53.87400 57.32600 67.93200 194.59300 213.12000 132.50800 25.28400 1.14500 0.10700 

Branch Fraction 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 '-..:0 
Efficiency O.OO.OS 0.00382 0.00388 0.00388 0.00324 0.00408 0.00368 0.00382 0.00343 er--. 

Reported Reaulta (pCtlg or pCi/1) 31 .e6000 OK 48.92000 OK 45.85000 OK 139.80000 OK 211 .40000 OK 74.61000 OK 19.25000 OK 135.00000 OK < 
(.J,,j 

Calculated Reaulta (pCl/g or pCl/t) 31 .24571 48.36525 45.24726 138.16506 209.11588 73.84152 19.06054 135.01722 14.05195 ...::: 
Reported MDA NA NA NA NA NA NA NA NA 13.98000 ,,D 

Calculated MDA 0.28976 0.3118311 0.304-40 0.43140 0.11158 0.43821 0.22642 14.47218 11.73485 r~ 
• Detect/Non Detect Detect Detect Detect Detect Detect Detect Detect Detect Non Detect a-.... 

[Cesium 137; C$-137] '-..0 
Background CTS 0.00000 0.00000 0.00000 0 .00000 0.00000 0.00000 0.00000 25.00000 0.00000 LJ"1 

r-..., 
Background CPM 0.03850 0.00000 0.02830 0 .02630 0.02560 0.03850 0.02830 0.00000 0.02580 

NetCPM 1.08500 1.05800 1.00800 1.52500 1.88300 1.65800 0.82800 1.39e00 0.11000 

Branch Fraction 0.85100 0.85100 0.85100 0.85100 0.85100 0.85100 0.85100 0.85100 0.85100 

Efficiency 0.00831 0.00718 0.00794 0.00794 0.00684 0.00831 0.00794 0.00732 0.00673 

R6j)Olted Rnulta (pCi/g or pCl/t) < l~ . < l{ . < L<.. . < l,L . < ll . < l,(_ . < l{ 100.00000 OK < 

Calculated Resulta (pCVg o, pCJn) 0.36305 0.50601 0.38553 0.82178 0.94888 0.53306 0.27207 100.94882 9.35943 

Reported MDA 0.36360 OK 0.50890 OK 0.38820 OK 0.82200 OK 0.94820 OK 0.53380 OK 0.27260 OK NA 9.37500 

Calculated MDA 0.02905 0.00000 0.02784 0.02538 0.04175 0.02923 0.03004 16.84711 4.58872 

Detect/Non Detect Non Detect Non Detect Non Detect Non Detect Non Detect Non Detect Non Detect Detect Non Detect 

(Thorium 228; Th-228) 

Background CTS 1863.00000 1574.00000 1002.00000 0000000 2638.00000 3042.00000 842.00000 0.00000 88. 00000 

Background CPM 0.21080 0.25790 0.08580 0.18600 0.16070 0.21080 0.18600 0.25790 0.18070 

NetCPM 3.88700 3.64000 3.39800 2.17300 2.08900 1.27100 0.54000 0.48000 0.25800 

Branch Fraction 0.44800 0.44800 0.44800 0.44800 0.44800 0.44800 0.44800 0.44800 0.44800 

Efficiency 0.02354 0.01928 o.02ieg 0 .02289 0.01844 0 .02354 0.02269 0.01888 0.01731 

Repo,11ed Rnulls (pCVg or pCl/t) 0.90120 OK 1.27300 OK 0.89370 OK < u. . 0.82780 OK 0 .28100 · - OK 0.15940 OK < < 

Caloutal8d RNUlta (pCVg o, pCi/1) 0.87217 1.23388 0.86389 0.56891 0.80391 0 .27402 0.15551 24.78860 14.98620 

Reported MDA NA NA NA 0.60760 OK NA NA NA 24.81000 OK 14.900'.Xl 

Calculated MDA 0.40939 0.56995 0.45335 0.04325 0.91538 0.54984 0.27096 12.87527 1e.on81 

Detect/Non Detect Detect Detect Detect Non Del9ct Detect Detect Detect Non Detect Non Detect 
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TMA/Norcal N3-02-066-7158 241-T-106 Samples 

7158-010 7158-011 7158-012 

REPLICATE LCS BLANK 
Soll Soll Soil 

168.-....u NOl IN NOIIN 
1e3.5e000 PACKAGE PACKAGE -....o 

Cl', 
232.00000 -

0.02200 LN ,-
56,(),W)() ,,0 

1.00000 1.00000 1.00000 r-v 
0.00408 • ,,:r,,... 

32.69000 OK ERR ERR "'-...0 
32.15741 ERR ERR U7 

OK NA ERR ERR tJ,,J_ 

0.25549 ERR ERR 
Detect Detect Detect 

0 .00000 

0.03850 

0.82900 

0.86100 0.85100 0.85100 

0.00631 

< ERR ERR 
0.27942 ERR ERR 

OK 0.27990 OK ERR ERR 
0.02410 ERR ERR 

Non Detect Detect Detect 

0.00000 

0.21080 

4.50e00 

0.44800 0.44800 0 .4-4800 

0.02354 

1.05300 OK ERR ERR 
1.01845 ERR ERR 

OK NA ERR ERR 
0.03781 ERR ERR 

Detect Detect Detect 




