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INTRODUCTION 

Westinghouse Hanford Company Analytical Laboratories are supporting the 
characterization efforts of the single shell tanks. The characterization of 
tank 241-U-110 was performed under Phase IA and 1B of the "Waste 
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210). r 

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in 
1944. The tank received first cycle waste, REDOX high-level waste, coating 
waste, and laboratory waste until 1975. Between July 7, 1975 and February 2, 
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were 
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000 
gallons of waste. 

The Analytical Laboratories performs all analytical analysis to the 
specifications of the "Quality Assurance Project Plan", WHC-SD-CP-QAPP-002. In 
accordance with WHC-SD-CP-QAPP-002 the following laboratory policies are being 
followed. Spikes are performed on either the undissolved sample, or the sample 
after dissolution as directed by the chemist. If the spike addition is found 
to be less than 20% of an analyte concentration, the spike recovery is not 
reported due to errors introduced by the precision of the sample analysis. The 
concentration of sptke additions will be re-evaluated before the start of 
phase IC. Two spiking routines are being used during phase IA and 1B. For the 
following analyses, Ion Chromatography, Inductively Coupled Plasma, Mercury 
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is 
spiked independently from the sample digestion. Any non-homogeneity of the 
sample could adversely affect the spike recoveries. For the radio-isotopic 
analysis and other analyses not specified above the spikes were performed by 
spiking an aliquot of sample after digestion. 

The laboratory does not report sample results from batch analyses that are 
questionable. The results from questionable batches are discarded and the 
analysis is repeated. Sample cards (laboratory travelers) for the repeated 
analysis are reissued for analysis after they have been stamped "rerun". 
Laboratory travelers are issued using a computerized routine according to a 
"sample point". This sample point label (segment-n) on the laboratory 
travelers and on the GEA analysis reports has no relationship to the sampling 
activities or the sample identification. All results in this data package 
relate only to the sample identified as segment 3 from core 6 taken from tank 
241-U-110. 

The organic analysis of this sample will be performed by Pacific Northwest 
Laboratories (PNL). Due to instrument and procedure problems, PNL has been 
unable to separate organics from the normal paraffin hydrocarbon present in 
the samples. The results from the organic analysis will be provided when 
available. 

Samples analyzed for'Total Organic Carbon between November 1, 1989 and 
February 22, 1990 were not acidified. The results from these analyses include 
total organic carbon, carbonate, and dissolved carbon dioxide from the air. 
The validity of these analyses are subject to interpretation. The total 
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organic carbon procedure was corrected and these analyses will be repeated 
wherever possible. · 

All sample results reported here by weight are reported as the "wet weight" 
of the sample. Some samples did noticeably lose moisture during the process 
of aliquoting and weighing the sample for digestion. The percent moisture was 
determined at the earliest opportunity so any errors introduced by the loss of 
moisture will bias the resulted in radiation exposure increases of about a 
factor of ten. In order to reduce and control radiation exposure to 
laboratory personnel the samples were not dried before aliqouting and 
digestion. This may result in some laboratory results being biased high. 

This report is formatted into sections corresponding to the type of 
dissolutions performed prior to analysis. A brief summary of analytical 
results is reported, followed by calibration data and an analysis batch 
report. Any notable observations regarding an analysis are noted on the batch 
report for that analysis. Copies of laboratory travelers can be found in 
Appendix A. 
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) ,,,tJ "- 5-f 1 CH~JJi9usTODY RECORD FOR CORE SAMPLING 

£w- B'1 W~i Sample Number 'if °f- 0 ft (3) Superv;so, .P ,{, d .,H_::-7. ( 1) Shipment Number 

(4) Tank / IOU.._ 
Radiation Survey Data: 

Over 7op Dose Rate 

Side Dose Rate 

Bottom Dose Rate 

Smearable Contamination 

(5) Riser / '7 (6) Segment ::J±;-3 (7) Cask Serial Number c_ / 0 '-3 
(8) FIELD (20) •LABORATO,RY (9) Shipment Description: 

L ,rM v-l ~, L, ~tn4/A.-v A. Work Package Number ~w-fo/-vi#f,f'i'-tv 

~ :tsm~ ~ B. Cask Seal Number For Future Use 

~ I, s:_rr:¥, C. Sampler Number Used ~3/ 
j_ De(. .L.t)~ D. Date and Time Sampler Unseated //-t_c./-/?9 1 /?CC 

(alpha) (alpha) 
E. Expected Liquid Content 

~7 £re:(, .L /J.e-r 
F. Expected Solid Content (beta-gamma) (beta-gamma) 

RPT~ RP~~ G. Dose Rate Through Drill String f, c7 /1,(V/;ld 
(5inaWre) (Signature) 

H. Expected Sample Length 
// I 

( 10) INFORMATION (Include statement of laboratory tests to be performed.*) 

~- -if;d~~ , , r 

fu~ Et)- tl,ZI t:, I,{/~ ~r----~ /,,- ~. /-i' 
*Reference laboratoryw~~ ~ 
Comments: 

( 11) POINT OF ORIGIN (13) DA TE AND TIME 

p.4/- q f 
RsJ,EASEQ. 

;~;; ✓ '17 

/IC () '1 -i t:l 

eal Intact Upon ReceiDt? 

Yes D No ~ Yes D No 

(14) DESTINATION 

1-- 2 2 5 
/..MS., RECIPIENT SIGNATURE • 1/ 

~ CJ,~'lf/( ;:0.?;!',{,,i-

(16) RECIPIENT NAME 

C, M, 5e,.de / 

(19) Seal Data Consistent with this Record? 
Shipment No. Sample No. 

(H) DATE AND TIME 
RECEIVED 

~ Yes O No E'.} Yes D No 
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Single Shell Tank Waste Characteri7.ation 
Summary 'of Core Sample 

Phase 
I-A 

Tank ID: 241-U-110 Date Sampling Initiated: 11-10-89 · 

Riser ID: 17 Date Sam piing Completed: 11-14-89 

Core ID: 006 

.... La!)Scrial No. F0029 
~ 

LabScrial No. 
REMARKS: CUSTOMER ID# 89-042 = Customer ID. No. 89-042 = · WAS RECEIVED EMPTY. .. Customer ID. No. e l eo 

" Cl) 
Last Segment? " Last Segment? NO 

Cl) 

LabSerial No. F0053 Lab Serial No. 
r'I °' = Customer ID. No. 89-043 = Customer ID. No. 
" " e ei eo 

" ' " Last Segment? Cl) Last Segment? Vl NO 

Lab Serial No. F0077 0 Lab Serial No. 
<'l ,.... 
.; 

Customer ID. No. = " 89-044 " Customer ID. No .. a ~ oil 

" " Cl) Last Segment? NO 
Cl) Last Segment? 

Lab Serial No. F0101 Lab Serial No. ... ... ... .; 
Customer ID. No . = Customer ID. No. .. 89-045 .,, 

a ei bu 

" Last Segment? " Last Segment? Cl) YES 
Cl) 

Lab Serial No. 
N 

LabSerial No. .,., ... .; = " Customer ID. No. " Customer ID. No. a §, bu 

" " Last Segment'! Cl) Last Segment? Vl 

"' 
Lab Serial No. <'l Lab Serial No. ... 

.; = Customer ID. No. " Customer ID. No. ., a [ bu ., 
Last Segment? 

., 
Last Segment? Cl) Cl) 

LlbSerial No. ..,. Lab Serial No. ,.._ ... 
;; 

= ., Customer ID. No. ., Customer ID. No . a fo bu ., " Vl Last Segment? Vl Last Segment? 

~ Prepared~y: (~?5<f':-y·-;;;' i(' H. S. RICH 
~ . Sign,iru1l/ -/ V I -· - _ Printed Name 

Date: 05-15-90 

ID 
,; 
Q) 

a: 

,-

Et 
(/) 

1------------------,-,,....,,,-------,,..-..... --:,,----------------------
V er i fie d by:-.:.•!f'7 __. r ·7 A{~,,.·~{ C. M. SEIDEL 

Sign~1;;e / Ptint,-d Namt' 
Date: 05-15-90 

Approved by:§~✓,._,£~ ~tl\ fu/"T l 
r.h / ..J..r .H. ay or 

. Signature fJ ~liPt\ --, 0 ,r, J01t};<; l'rintcdName 

Date: Cf·- 7- C?O 
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Tank 

Core 

Segment 

Customer Id. 

SUMMARY 

241-U-110 

6 

3 

89-044 

Untreated Sample 

Sample 

pH 12.00 

Percent Water 44.60 % 

Fusion Analysis 

Total Alpha 0.19 uci/g 
Total Beta 1330 uci/g 

GEA 
Cs-137 20.6 ·uci/g 

Uranium 5060 ug/g 

Water Digestion 

Fluoride 2910 ug/g 
Chloride <1130 ug/g 
Nitrate 53500 ug/g 
Phosphate 21700 ug/g 
Sulfate <11300 ug/g 

Total Organic Carbon 10800 ug/g 

** ALL .reported results are wet 

8 

DATA REPORT 

Acid Digestion Results 

Duplicate Sample Duplicate 

12.89 

44.40 % Aluminum 90269 ug/g 89127 ug/g 

Antimony LT ug/g 470 ug/g 

Barium 21 ug/g 40 ug/g 

Beryllium LT ug/g 1 ug/g 

Bislll.lth 17746 ug/g 21187 ug/g 

Boron LT ug/g LT ug/g 

Cadmium LT ug/g LT ug/g 
0.35 uci/g Calcium 521 ug/g 492 ug/g 
1460 uci/g Chromium 531 ug/g 529 ug/g 

Cobalt LT ug/g LT ug/g 
Copper LT ug/g LT ug/g 

25.8 uci/g Europium LT ug/g LT ug/g 
Iron 12927 ug/g 12762 ug/g 

6120 ug/g Lanthanum LT ug/g 52 ug/g 
Lead 212 ug/g 601 ug/g 
Lithium LT ug/g LT ug/g 
Magnesium 886 ug/g 3118 ug/g 
Manganese 5691 ug/g 5569 ug/g 

· Mercury 54 ug/g 28 ug/g 

Molybdenum LT ug/g 29 ug/g 

Nickel 107 ug/g 138 ug/g 
3400 ug/g Potassium LT ug/g LT ug/g 

<1130 ug/g Samarium LT ug/g LT ug/g 
51000 ug/g Selenium 411 ug/g 522 ug/g 
25900 ug/g Sil icon 3877 ug/g 4760 ug/g 

<11300 ug/g Silver LT ug/g LT ug/g 
Sodium 86491 ug/g 88734 ug/g 

9230 ug/g Stront h.111 517 ug/g 577 ug/g 
Sulfur 413 ug/g 456 ug/g 
Tantalum LT ug/g LT ug/g 
Thallium LT ug/g 260 ug/g · 
Thorium LT ug/g LT ug/g 
Tin LT ug/g 52 ug/g 
Titanium LT ug/g 22 ug/g 
Uranium LT ug/g 5655 ug/g 
Vanadium LT ug/g LT ug/g 
Zinc 193 ug/g 283 ug/g 
Zirconium LT ug/g 83 ug/g 

sample weight. LT: Less than instrument detection limit. 

revised August 13, 1990 
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Single Shell Tank 
Extrusion of Segment -- Physical T~sts 

Lab Segment Serial No.: F0077 

Analyst: Richard L. Weiss 

Customer ID: 89-044 

Date Extruded: 11-15-89 

Drainable Liquid Liquid Submitted for Segment Analysis? -- No 

V 

Gross 10 ml Tare Net 

Serial ·Date/Time I Es.timated 

Specific Calculated 

Appearance of Liquid: 

Nat collected 

Dimensions of Segment 

Phase 
I-A 

Complete Segment Obtained? No Length: 13.00" . Calculated Volume: 10.21 cubic in. 

Remarks None 
.,.: ,, 

' 

Appearance of Solid: 

Sample graded upward in color from medium brown to dark brown. The sample was firm and 
cohesive throughout, and there was a 2" segment at the bottom which was separated from the 
rest of the segment by a small void. 

Pcnctromctcr 6.3 · lbs/sq in I Remarks: None 

Homogenuation 

Procedure: T038A-00712 Revision: F I Quantity of Material 203.32 grams 

Date Homogenized: 12-21-89 I Time Homogenized: 5 Minutes 

Opperator: John R. Smith (65286} 

Laboratory Notebook Reference I 
WHC-N-313-4 9 

Nolclx,,I; No. l'.11-,oe No. 

!?!. 
~ Prepared H. S. Rich 

l'rinlt'<I Name 
Date: 5-15-90 ..., 

1-------,i+--_,;_-_,;_ _________ ,.,-----------------------1 
C. M. Seidel Date: 5-15-90 
l'rintcu Name 
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Customer ID: 89-044 

Volatile Organic Analysis 

Single Shell Tank 
Segment -- Subsamples 

Lab Segment Serial No. F0077 

I 

Phase 
lA 

VOA Sample I Laboratory Serial Number: 89-044-25 I Date Sampled: 11-15-89 

Particle Size Distribution Analysis J 

Particle Size Sample I Laboratory Serial Number: F0077 I Date Sampled: 11-15-89 

Homogenized Solids 

Undigested Solids Analysis I 
Laboratory Serial Number for Sample: F0077 I Date Sampled: 12-21-89 

Laboratory Serial Number of Duplicate Sample: F0078 

Fusion Analysis of Solids I 
Laboratory Serial Number for Sample: F0082 I Date Sampled: 12-21-89 

Laboratory Serial Number of Duplicate Sample:: F0083 

Laboratory Serial Number of Spiked Sample: 

Acid Digestion Analysis of Solids I 
Laboratory Serial Number for Sample: F0092 I Date Sampled: 12-21-89 

Laboratory Serial Number of Duplicate Sample: F0093 

Laboratory Serial Number of Spiked Sample: 

Water Digestion Analysis of Solids I 
Laboratory Serial Number for Sample: F0087 I Date Sampled 12-21-89 

Laboratory Serial Number'of Duplicate Sample: F0088 

Laboratory Serial Number of Spiked Sample: F0089 

Laboratory Notebook Reference 
WHC-N-313-4 9 

No1t>book No. l'iige No. 

Prepare H. S. Rich Date: 12-21-89 
P1inll'dNam~ 

Verified by: ·' C. M. Seidel Date: 12-21-89 
l'rinwd Name 

_f:or L. H. Taylor Date: Q-7-C/O 
1'1inll-d Naml' 
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,. _________ ];=-.):--·u-'--·---:U_-__ ·u_·-··_k __ "•_:= __ ,d·-·9--h __ ·•":--JL __ ll_ ... -_b __ 'C_b _________ J· 
~ P~rtlc1~ Slz~ A~~1yz~r 

u:::=• 11:::~~ 1i::::) c:~~ u::::::~ ~::::::i: f:::i: ir::~;~_~ .... ,y IE::: u· .. ·u ::11:: f::i][.!1::::<.:::•11•••' 11... .... i(::i,11_:[::r. :!::3 11::::::~ .. <1.![~?: .. ::::11 ... ::11:: 11:::::::: !!,,,,,::Jf:i::: ........ , .. _r:,,, u·•,11 ,t:\.11 ....... ···•11• ... ~::::;:1:,_J;:_ .. f::J:.. 
1 

__ yIA BRINKMANN 201q 

SAMPLE NAME: : 
FILE Nl~ME 

~=:~i: -II"- i::::1t 'T ::JC :f:J; 7r- ][ C ~:3 .... _._ 

SST,B000032,F0077,H20,SBK 
F00??.001 

-------------------------------------------------------------------------------
DATE 
TIME 
COJ\IFIG. 
CELL. TYPE 
~:i(-)MPI_E TYPI::: 

30/11/1989 ACQ. RANGE 
12:33 ACQ. MODE 
l ( 0. 7 t=,; l. ) (.)CO • TI ME 
MAGNETIC (3): SAMPLE SIZE 
REGULAR REQ. CONF. 

0. ~':j-.. , 1'.50 
Hf)l"IF-'I.._E 
i.t9Lt GE::C: 
'+ 

9'.'.':i. 00'.I. ( V) 

COUI\IT'::, 1.0l.E!0'.5 
S.N.F. 0.60 
'::1. D • l..J. ~Y7'71 
CDNCENTR.: 4.9E+06 #/ml 
E,Cll_ I DG :I. • '7E>--OP ~~ 

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

,~r. 
t!umber, Lenq th 
N1:.1mbe1-, (-kE•a 

l'-lUffll:Jf:?I"' ' Vr.., l um£:.~ 
~~ng th, (-)r-E:ii:i 

1...,1::inq th, Ve, 1 umr) 
~ea, Vol umf:? 
'· ,,- ·1 l l ·1· _,, tvJ C• 1-1 .. , I'_-_,, '1"' ·\· •. t';.;/ .. -1 It::!, 1· 1 

Ni11mber 
A1'"t.~d 
~•lumt'.:! 

1.96 p.m 
;,:_:~,. .. ?~5 jJ. Hi 

'+.0'+· Pm 
'.:l.iJ7 pm 
'.:.'i .. i:30 Pm 
l::l. 7;=:i. vm 

i?O. f.:>B Pm 

:L .Pt+ J->.m 
~5. l'·t JJ.m 

1'5.ll. Pm 

I Ols/'-r-"',/ we- I/ ,~ w~ 

fra-{;'-{.I~ wl,?£ {,4,/W, '1 /n 

13 

nil 

'::,. D. 

l .93 p.m 
;:.~ • o<:;; J.J.m 
r.~ • Ei'+ P,rn 
t, .. '.:l3 JJ.m 

'+ • '7~::i p,n 
10 • ;;2 l. p.m 
lf.:,. 9 l p.m 

l'1IODE COJ\11:::- I DEI\ICE: 

0 . 7~5 pm 100,00¼ 
l1,. '7'.:i JJ,m 

'·t l "6:L vrn 99. 19¼ 
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F"Fi:DCEqJ.3 CU-fEM T '.E:~TF-~V L AE-cS F•An=:;:T :n: CLE ("~fl,.UAL_ VS XE.:; 
V~A ~RI~5MANN 2010 

SAMPLE NAME: SST,8000032,F007j,H20,SBK 
FILE NAME : F0077.001 

D(-~TE 30/11/1989 ACQ. RANGE o. 5-1 '.50 COUNTS 101 E~O~-:i 
TIME 12:33 (i1CO. IYIDDE SAMPLE S.N.F. 0.60 
CONFIG. 1 (0.7 S1) ACO. t·IME t+C/lt SEC S.D.U. 5771. 
CELL TYPE MAGNETIC ( 3) I SAMPLE t=iIZE 't CONCENTR.: t+. C"/E-1-1)6 #/ml I 

SAMPLE TYPE REGULAI:~ REO. co1,1F. 95.00¼(V) I SOLIDS 1.?E-02 ¼ I 

----------------------- ----- -------------------------------------------------
PROBABILITY UOLUNE DENSITY GRAPH 

Name: SST,B000832,F8077,H20,SBK 
1. 7E-04 cc/11tlC100.0i!) Mean(nv): 4.04J.1111 

Mode at 5.00 J.1111 S.D.(nv): 2.84JJm 
m « SCALE RANGE (J11111: ADJUSTED » 

20. 0:<7 
('"''• · 18 0:.< J 

• I 

¢@ · 1b. 0:t. J 
I 

0 14.0:,:J 
I 

C· 12.0:t.~ 

~; 10 0:<_J 
' I 

8.0:,:J 
I 

t•~ b.0:.<~ 

4. 0i! J 
I 

2. 0:1. J 

0,0:,: 

e 

-1-··-··, 

0 16 24 32 

14' 

40 48 5b 

Median : 15. 11P~ 
Mean(V111): 20.68JIIG 
S.D.(w): 16.91Jlbl 
Conf(vm): 99.19 i! 

64 72 80 
Size (in microns) 

Linear Scale 
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PROCESS CHEMISTRY LABS PARTIC~E ANALVSI~ 
VIA BRINKMANN 2010 

SAMPLE NAME: SST,8000032,F0077,H20,SBK 
FILE NAME : F0077.001 
----------------------------------------------------------- -------------------
D()TE ~JO/ 11 / 1989 ACO. liANGE 0. 5-1~."iO COUl'H!:l 
TIME U:(: :]3 P,CO. MUDE !::iP1MPLf:: ~=;.1\1.F. 
CONF"IG. 1 ( 0. 7 Sl ) ACO. TIME l~l)t+ Si::.C s.o.u. 
CEL.L TYPE MAGNETIC ( 3) ' SAMPLE SIZE '1· CClNCENTR. ' 
SAMPLE TYPE REGLJU-)1~ 1:~E:.C!. CONF. 95.00¼<V) SCll_I DS 

PROBABILITY VOLUME DISTRIBUTION GRAPH 
Nilllle: SST,B080832,F0077,H20,SBK 
i.7E-04 cclml{100.0z) Mean(nv): 

S.D. (nv): 
-..o << SCALE RANGE Cvm): ADJUSTED>> 
C''" 100:t.7 

,. 90. Ox.J 
. . I 

~' 80.0:,:.J 
I 

o 70.0:,:.J 
I 

60. 0:,: .J 
I 

50. 0:,: _J 
I 

c:· 40. 0i. _J 
I 

('i,] 30. 0:< .J 
I 

I .,,..,,,, 20, 0:t.~ 

..., 10.0:,:~ 

4.04JIM 
2,84JIM 

Median : 15.llJJra 
Mean(vm): 20.68JIM 
S.D.{vM): 16,91JIM 
Conf(v~): 99.19:,: 

8 • B:,: +.= - - - - i------r-----y------,- -----r-----7------r - - - - -1- -----r-----1 ' ,,,.. I I 

0 8 16 24 32 40 48 56 64 72 80 

15 

Size (in microns) 
Linear Scale 

l.Ol.205 
0.60 
5771. . 
'·•• 9F.+06 :H/ml . 

:L .'7E-OP ¼ 
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PROCESS CHEMISTRY LABS PARTICI E ANALYSIS 
_Y._;,r ,=~ 1:.~J: ,~~ T t~J:::=: r"'l 1-:\ 1·,1 u··,1 ii::"::tS)• ::u_ c_:i, 

Ei: ·-.-- PM ·r :u~ :f3 -1- T t:;;;;:-:-:!--,::::;; __ 

SAMPLE NAME: SST,B000032,F0077,H20,SBK 
FILE NAME F0077.002 

Df.,TE 30/11/1989 ACO. RANGE 0.5-60 COUNTS 
TIME 12:58 {-1CO. 1'10DE S/~MF'LE !::-i.N.F. 
CONFIG. 1 ( (1. 7 S1) ACO. Til'1E lt(l1 SEC S.D.U. 
CELL TYPE : MAGNETIC ( 3) : SP1l"IPLE SIZE '+ CONCENTR.: 
SAMPLE TYPE REGULAR F<EQ. CONF. . 95.00¼(V) SOLIDS . 

t~1..:1mber, Leng th 
Num!Je1-, Ai-ea 
1'1'umber, Ve, lLllne 
LF.ng th, l~n~a 
C"' • 
C'ength, Vcilume 
(c;i:.,e,~,, Ve, l ume 
Vi:, l L1me, Mc,ment 

Nli:~mber 
tkea -Vei 1 Lime -

16 

.. . 

MEAN Di c:1metei-

1. 8 1-t J-'.m 
2.~m p. m 
3. 7 1-t p.m 
~) • f.JE~ p. m 
~5. ~13 P.m 
7.06 p. /Tl 

19. Oi.:1 p.m 

MEDIAN Diameter 

1 • 1 lt p. m 
'-t. Bf.J p.,n 

12. i:!4 p.m 

S.D. 

1.81 JJ.m ·• 

l. 9~:'i p.m 
r:.~~ 62 P.m 
:] • 9,.~ P.m 
't. c:.10 J-'.m 
9. '.]'7 p. m 

16.7'·• p.m 

MODE 

(). 55 JJ.m 
't. [16 p.m 

49. 19 }~ m 

fl31t5'7 
0.50 
6llt3 
b. '·tE+06 =H/ml 

1.BE-02 1/, 

CONF I DEI\ICE 

100. 00¼ 
93.0?X 
98. c'l 1 ¼ 



Br:~ n km~ n n 

SizE:." 

PROCESS GJ=l.~1""1 I s7-RV t AE-rf:3 F··d~R'T :I CLL:'::.: p~u,r?\L. VE~ I. Ei 
V :[ t-=-1 :~~;:< ~3 I r,u •< t-'I E:!i l'-1 • ...., ~:::! ,C) :I. ,() 

SAMPLE NAME: SST,B000032,F0077,H20,SBK 
FILE NAME ~ F0077.002 

DATE 30/11/1989 ACQ. RANGE 
TIME . 12:~·m ACQ • MODE . 
CONFIG. 1 ((I.? SU ACQ. TIME 
CELL TYPE . MAGNETIC ( 3) I Sf:11'1PLE SIZE . I 

SAMPLE TYPE REGULAH REQ. CONF. 

(I. 5·-60 COUNTS f:13 '-• '.~~; ? 
!:lP1MPLE S.N.F. 0. ~:iO 
'+01 !JEC G.D.U. 6 lL+~:I 
4 cm-tCENTR. : 6 • '·~E-H)6 =11/inl 

95.00¼(V> SCJLIDS 1. • ElE-·O,} ., ... 
--------------------------------------------------------------------- ---------

PROBABILITY NUNBER DENSITY GHOPH . ea- ··------------
Name: SST,B800032,F0077,H20,SDX. Local Median 1.14.JI• 

t''6.4E+06 UIMIC 99.61.) Local Mean(nll: L 78JJM 
~pae at. 8.70 JIii Local S.D.CnU:. 1.51p11 

(( SCALE RANGE (JIii): 8 - 10 » Local Conf C n I): 100. BU '.I. 

Qe.01.7 

Cf8.0i!J 
I 

"'!1'6. 8:1. ...J • I 

1"14 0:1.J ~,,, • • I 

rte.01.~ 
... 10. 0i! J . I 

...J) 0:< _J 

I I I 

, e../>, 0:<~ 
4 0:(J 

• I 

2.0:.<J 
I 

8.0:.< 

0 1 

. 17 

2 3 4 5 7 8 9 10 
Size.(in microns) 

Linear Scale 



-- -~---~---~-~~------------

SAMPLE NAME: SST,B000032,F007?,H20,SBK 
FILE NAME : F0077.002 

DATE 30/11/1989 ACQ. RANGE 
TIME 12: ~~8 ACC!. 1'10DE 
CONFIG. 1 (0.7 Sl> ACQ. TIME: 
CELL TYPE MAGNETIC ( 3) I SAMPLE SIZE I 

SAMPLE TYPE REGULAH REG!. COI\IF. 

0.5-60 COUNTS 
SAl'1Pl..E S.N.F. 
1+0 l EiE:C Ei.D.U. 
{.~ cm~CENTR.: 

95.00¼(V) SOLIDS 

PROBABILITY Nllt1BER DISTRIBUTION GRAPH 
Natlle: SS1\B000032,F0077,H20,SDX 
6.4E+06 tt/Ml( 99.6~) 

Local Median 1.06PM 
Local Mean(nl): 1.66P~ 
Local S.D.(nl): 1.51y111 
Local Conf(nl):10B.00 ~ 

I .·· 

I 

----,------r-----r-----7------r-----,------r-----,------r-----1 

18 

1 2 3 4 5 6 7 B ·9 10 
Size (in Microns) 

Linear Scale 

83l.~57 
(I.~~() 

t.:i :I.'-~:] 
6. l~E +Ol.1 t~/ ml 

l.6E-02 ¼ 
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UNDIGESTED SAMPLE ANALYSIS 
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N 
0 

Single Shell Tank Project 

Tank: 
Core: 
Segment: 
Customer ID: 

Laboratory .ID: 

pH 

Laboratory ID: 

% Of Water 

241-U-110 
6 
3 

89-044 

9 I 

Check 
Standard 

F0076 

101.10% 

F0076 

104.60% 

Blank 

F0097 

4.68 

- F0193 

7.5 

Untreated Sample Results 

Sample Sample Check 
Duplicate Standard 

F0077 F0078 · F0080 

12.00 12.89 100.90% 

F0077 F0078 F0176 

mg 44.60% 44.40% 96.50% 



,..,,,. 
'Iii,.,, 

0 

-

0 
0-~-
0 
:;;· 

'- '· 

Analytical Batch 

Lab Segment Serial No.: F0077 Customer ID.: 89-044 

pH analysis on solid sample 
Instrument AL10653 Undigested sample 

Procedure / Rev LA-212-103/A-3 

Technologist 6C269/M. FRANZ 

Date 12-22-89 

Temperature 23.0C 

Starting Time 08:00 

Ending Time 14:00 

Chemist R. E. BRANDT 

Description Lab. Id. Description 

1 INITIAL CHECK STD F0076 12 

2 BLANK F0097 13 

3 SAMPLE 89-044 F0077 14 

4 DUPLICATE 89-044 F0078 15 

5 ENDING CHECK STD F0080 16 

6 17 . 

7 18 

8 19 

Cl 20 

10 21 

11 22 

Primary Book Second Book Third Book 

Standard Tvoe 
No. & Aliquot No. & Aliquot No. & Aliquot 

LMCS CHECK STD 72C11/5.0 ml 

' 

- . 
. -

' , ' 

~~/ Prepa -~d by. .. / CJ ' . H. S. RICH Date: 
IY /4ir,nalurjl Prinlrd N3nu.• 

·t?t Verified by: ~ J(A ~OA~d C.M. SEIDEL Date: 
(/si~nnlUrl' ~ I'rintctlName 

21.,, 
I Approved hy:./JJij~Jicii(J; IJJ1Mj.. .+01 · · Date: 

. I Sign:illtrC ,<,-te1JJ,(jy1 Sro71 /}Jose) L,~k\.-d N1~Yl or 
I 

Lab. Id. 

Final Volume 
of Standard 

5.0 ml 

05-15-90 

05-15-90 

q-z-4'o 
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--
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0 
g-. ..,.· 
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Analytical Batch 

Lab Segment Serial No.: F0077 Customer ID.: 89-044 

Percent Water 
Instrument N/A 

Procedure/ Rev LA-564-101 /D-1 

Technologist 6B598/R. D. Hale 

Date 12-23-89 

Temperature 120c 

Starting Time 11 :OD 

Ending Time not recorded 

Chemist R. E. Brandt 

Description Lab. Id. Description Lab. Id. 

1 Initial Check Standard F0076 12 

2 Blank F0193 13 

3 Sample 89-044 FOO?? 14 

4 Duplicate 89-044 F0078 15 

5 Sample 89-049 F0173 16 

6 Duplicate 89-049 F0174 17 

7 Ending Check Standard F0176 18 

8 19 

9 20 
.,_,,. .. 

10 21 

11 22 

Primary Book Second Book Third Book Final Volume 

Standard Tvoe 
No. & Aliquot No. & Aliquot No. & Aliquot of Standard 

LMCS Check Standard 11 C11AG/1 ml 1 ml 

-·· --
Prepared ik ~~I H. S. Rich Date: 05-15-90 

- ) Printed Name 

Verified by: f:Z ---; M -::;; ;_/4/ 
~-· --·~.:;. .• I.::..!::.. 

C. M. Seidel Date: 05-15-90 
Si~~nat✓ l'rintctl N,unc 

-

Approved by:_$j[!f:!::~- kO,r L. H. Taylor Date: q-7-C,,D 
Si~na111rc ,t:,i-erJL, p VI 'Sr ,.c;ff /!,1oS.) Pri111~d NamL' 

I 



KOH FUSION ANALYSIS 
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Single Shell Tank Project 

Tank: 
Core: 
Segment: 
Customer ID: 

Laboratory ID: 

Fusion Digestion 

Total Alpha 
Total Beta 

GEA 
Cs-137 

Laboratory ID: 

Uranium 

241-U-110 
6 
3 
89-044 

·check 
Standard 

F008l 

96.60% 
.98.60% 

99.90% 

F0081 

106.40% 

l 2 0 6 0 0 8 9 5 

Blank 

F0192 

<l .81E-04 uci/L 
<6.0SE-04 uci/L 

<4.77E-02 uci/L 

F0192 

Fusion Analysis 

Laboratory Re~ults Of Solids 
Units Are Sample Wet Weight 

Sample Sample 
Duplicate 

F0082 F0083 

3.22 g/L 2.27 g/L 

1.85E-Ol uci/g 3.SOE-01 uci/g 
1. 33E+03 uci/g 1. 48E+03 uci/g 

2.06(+01 uci/g 2.58E+o1· uci/g 

F0082 F0083 

Spike of Check 
Sample Standard 
F0084 F0181 

* 91. 20% 
* 96.50% 

103.90% 96.00% 

F0180 F0181 

<8.60E-05 ug/L. 5.06E+03 ug/g ·6.12E+03 ug/g 106.56% 102.00% 

* Ratio Between Spike and Sample is Too Low _To Calculate 



N 
Ul 

Single Shell Tank Project 

Tank: 
Core: 
Segment: 
Customer ID: 

Laboratory ID: 

Fusion Digestion 

Total Alpha 

Total Beta 

GEA Cs-137 

Laboratory ID: 

Uranium 

241-U-110 
6 
3 

89-044 

Check 

Standard 
F0081 

96.60% 

98.60% 

99.90% 

F0081 

106.40% 

9 

Blank 

F0192 

<l.81E-04 

<6.0SE-04 
; 

<4.77E-02 

F0192 

<8.60E-05 

uci/L 

uci/L 

uci/L 

ug/L 

Fusion Analysis 

Sample Results On Laboratory Digestions 

Sample 

F0082 

3. 22 g/L 

5.96E-Ol uci/L 

4.27E+03 uci/L 

6.64E+Ol uci/L 

F0082 

l.63E-02 g/L 

Sample 

Duplicate 
F0083 

2. 27 g/L 

7.94E-Ol uci/L 

3.35E+03 uci/L 

5.86E+Ol uci/L 

F0083 

l.39E-02 g/L 

Spike of 

Sample 
F0084 

* 
* 

103.90% 

F0180 

106.56% 

* Ratio Of Standard To Sample Insufficient To Calculate Spike Recover 

Check 

Standard 
F0181 

91.20% 

96.50% 

96.00% 

F0181 

102.00% 



-~ 

('7'-•, 

0 

-

26 

0 
~. ... 
e. ... 
~ 
;,, 

"' p:: 

N 
0 
..-1 

f-'.. 
V) 
V) 

Analytical Batch 

Lab Segment Serial No.: F0077 Customer ID.: 89-044 

Fusion Dissolution 
Instrument N/A 

Procedure/ Rev LA-549-141 / A-.1 

Technologist 68598 / R.D. Hale 

Date 12-23-89 

Temperature 450C 

Starting Time 9:00 

Ending Time 11:00 

Chemist · S. A. Catlow ... 

Description Lab. Id. Description Lab. Id. 

1 Blank .F0192 12 

2 Sample 89-044 F0082 13 i 

3 Duplicate 89-044 F0083 14 

4 Sample 89-049 F0178 15 

5 Duplicate 89-049 F0179 16 

6 17 

7 18· 

8 19 
. - ' 

9 20 

10 21 

11 22 

Primary Book Second Book Third Book Final Volume 

Standard Type 
No. & Aliquot No. & Aliquot No. & Aliquot of Standard 

N/A 

_,,,,, 
- - - ' 

Prepared~~/)- _jl H. S. Rich Date: 05-15-90 
. //' "; ..... .., I Printed Name 

Verified by: ~-.~ A{;-"') ,-,✓ '..I',_/ C. M. Seidel Date: 05-15-90 
/ Sil(na I.' Printed Name . 

A p'proved by: -A~'v 4cd(J:; IJ11.tJi: Date: Cf- 7-qo 
. sir,11 .. 1u.-e 5f Pfh '2,1, "4-(51( IJlc'hS P1intL-d Name 

, 



Analytical Batch 

Lab Segment Serial No.: F0077 Customer ID.: 89-044 

Total Alpha and Total Beta 
Instrument Multi-detector · Fusion Dissolution 

Procedure/ Rev LA-548-101 / A-2 
Detectors 9, ·& 10; HW38295, & HW38316 

Technologist 
respectively. 

6B598/R. D. Hale 

Date 12-23-89 

Temperature 24C 
Samples were prepared in batch, but 
counted randomly. 

Starting Time 14:00 

Ending Time 15:00 

Chemist S. A. Catlow 

Description Lab. Id. · Description Lab. Id. 

1 Initial Check Standard F0081 12 

0 2 Blank : F0192 13 

3 Sample 89-044 F0082 14 

4 Duplicate 89-044 F0083 15 

5 Sample 89-049 F0178 16 

6 Duplicate 89-049 F0179 17 

7 Spike of 89-044 F0084 18 

8 Ending Check Standard F0181 19 

~ 20 .. ,, ·-

10 21 

11 22 

Primary Book Second Book Third Book Final Volume 

Standard Tvoe 
No. & Aliquot No. & Aliquot No. & Aliquot of Standard 

LMCS Check Standard 83B44/10 ml 10.0 ml 

Spike 83B44/10 ml Sample/5.0 uL 10.005 ml 

0 

°' :.;· 
0 -·-
:.;· 

iJ..1 

"' 

'' / 

Prepared~,:_ '~~~±;;;L, H. S. Rich Date: 05-15-90 
·,~ __ _....-r V Sij?,,turc ., Prinled Nam<' 

" ~ 

27 N 
CZ 

Verified by: ~- ~ _ -_Lid'~~~ C. M. Seidel Date: 05-15-90 
S~n· J'1i111ed Name 

1 Approved hy:~-0::.?,c<ilC#7~ ~/ .. L_. H. Taylor Date: q-1-cio 
!:ill',llillUrc ,Sfec/,,:;1,1 .?;rntt mos~ l'nnkd NamL" 

I 
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Analyte: Am241 

Procedure L0-508-002 

· Instrument: Detector # 9 

Technologist: R.A. Jones 
Date: 5..-5-88 

Page 1 of 1 

Revision: A-0 

Property Number: 

Payroll Number: 

Phase 
I-A 

HW38295 

65B01 

Calibration Standard ID: 36B40A8; 32B40B7; 36B40C7; 36B40A3; 36B40B3; 36B40C3 

Analyte Concentration: N/ A 

Type of Calibration: Efficiency 

Instrument Reading 

Dilution Concentration Units= 

1 

2 

3 

4 SEE AT rACHED SHEETS 

5 

6 

7 

8 

9 

10 
6 
.... .. 
" ... Comments: 

0\ 
~ ::i-------------------------------------J 
.:: t!r-------------------------------------1 
~ Prepared by: xf./J. ~ s Ag Cervantes '1 2 c-:-i , 
;_ I-----~-· _.::,:Sign!::.:.'..:a1u::_:rc:_,_~ ___ ,,,_ __ __.:l_:\~:,:lllll~Na~m:_c ___ ,:D~a:::te::.:: ==-::::/:::::::-=-=__,='l=O=::::.J 

Verified by:~. - , /\/1 ~-,, ~Jc M. Siedel. 
·2a l"I /Sigoalurc - 1\iu1111Namc 

o O . 0 ,r 
; Approved by: f{fitJk.~- /-i(?,7l:' IJ"J!Jk_ '-tr. H. Taylor 
v, I S1ina1u1·c ~+et>/, ~h 5,, .i5lt /}1o_<; <, l\iulll.lN.mc 

Date: 7.:.. I 2. - 1 0 

. Date: Cf- 7-c(() 



0 

c·. 

CJ""" 

0 

c .. '· 
~ f'!; 
··~:.:.,.,-

i';'\/j 

---
~ 

CALIBRATION SHEET FDR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002 

DETECTOR No. 9 

RADIONUCLIDE: 
HALF LIFE: 
COUNT TIME: 
CPM BKG: 

STANDARD SIZE 
ID 

36B40A8 

36B40B7 

36B40C7 

36B40A3 

36B40B3 

36B40C3 

36B40A6 

36B40B6 

36B40C5 

29 

1 

1 

1 

2 

2 

2 

5 

5 

5 

Am-241 
_ 157784 

5 
1. 4 

DATE 

05/05/88 

05/05/88 

05/05/88 

05/05/88 

05/05/88 

05/05/88 

CALIBRATED BY: 

TIME COUNTS @ 

0 DEG. 

86156 

151307 

221280 

56696 

101615 

141830 

TIME ZERO DATE <HD>: 

DATE COUNTED CHO): 

RA JONES 

COUNTS l!i 
9(1 DEG. 

85754 

151005 

220175 

58197 

103410 

145579 

HD (I 

COUNTS @ 

180 DEG. 

86607 

152761 

221234 

56226 

103823 

144373 

= 

15897 

15928 

(19/25/41+ 

COUNTS @ 

270 DEG. 

87377 

150073 

220973 

56766 

104376 

145452 



STANDARD SIZE STD AVE DECAY DECAY CORR EFFICIENCY 
ID VALUE CPM CORR CPM 

36B40AB 1 II 60570 17293 1. (10 17296 0.2855 

36B40B7 1 II 109900 30256 1. 00 30260 0.2753 

36B40C7 111 159700 44182 1. 00 lt41l3B 0.2767 

AVERAGE, 1 II = 0.2792 +I- @'351- 0.0109 3.8'3 1- ON 05/05/88 

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY 
ID VALU.E· CPM CORR CPM 

36B40A3 -::,11 
i;;.. 61800 11393 1.00' 113'34 0. 184Lt 

36B40B3 -::,11 
L.c. 110700 20660 1. 00 20663 0.1867 -· 

36B40C3 211 .. 161400 
C-

28860 1. (1(1 . 28864 o. 1788 

&.· AVERAGE, 2.a• = o •. 1833 +/- @95'1- 0.0079 4.30 '1- ON · 05/05/88 

0 
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY 

C::::' ID VALUE CPM CORR · CPM 

36B4o'A6 •511 59470 -1 1. 00 -i -0.0000 

36940B6 511 109800 -1 1. 06 -1 -0.0000 
N 

36B40C5 511 160100 -1 1. 00 -1 -o. oc,oo 
~·. 

-· AVERAGE, 511 = -0.0000 +/- @95'1• 0.0000 -99.92 '1• ON 05/05/88 

0,-., ---------------------------------------------·---------------------------
··NEW EFFS FOR DET 9 Arn-241 111 - . 0.2792 -:)II 

i;;;, = o. 1833 

511 = -0.0000 
-------------------------------------------------------------------------

30:, 
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Analyte: co60 

Procedure LQ-508-002 

Instrument: Detector 1/10 

Technologist: R.A •. Jones 

Date: 4-21-88 

Page 1 of 1 

Revision: A-0 

Property Number: 

Payroll Number: 

Phase 
I-A 

HW38316 

65B01 

Calibration Standard ID: 32B40A8; 32B40B7; 32B40C7; 32B40A4; 32B40B3; 32B40C4 

Analyte Concentration: N/ A 

Type of Calibration: Efficiency 

Instrument Reading 

Dilution Concentration Units == 

1 

2 

3 

4 SEE ATTj CHED SHEETS 
5 

6 

7 

8 

9 

10 
Ei 
·.: 
!= 
.: Comments: 

o..t----------------------------------------1 
~ "°i----------------------------------------1 ---
.:: :'!t--------------------------..;....-------------1 
':- Prepared by: ,d. a' ~ S,A, ·cervantes 
~ Sit,nillUl"C J~inuJ Name Date: 7-12- 9J-· 

Verified by/.,.. -- -v7 A II ~ :/t fl C • M O Se i de 1 
c:::: ~ -··.1. 7 ,-c.:: - . 

. /Sij;DillUl"C . "inu.lN.mc Date: 7- / Z ·- o/O 

Date: C/- 7-C°rC> 
f 

I 



CALIBRATION SHEET FDR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-50B-002 

DETECTOR N,::,. 10 
2 11 ,5 11 STD TIME ZERO DATE <HD> : 15883 

RADIONUCLIDE: Co-60 1 II STD TIME ZERO DATE <HD> : 15B83 
HALF LIFE: 1925 DATE COUNTED <HD) : 15912 
COUNT TIME: 5 DATE COUNTED 1 II (HD> 15'31't 
CPM BKG: -:,c-

L-....J 

CPM 1" BKG: 23 CALIBRATED BY: RA JONES HD (I = 0'3/25/44 

STANDARD SIZE DATE TIME COUNTS @ COUNTS @ COUNTS 1!8 COUNTS 1!8 
ID 0 DEG. '30 DEG. 1B0 DEG. 270 DEG. 

32B40AB 1 04/21/88 118636 118818 117690 118528 

32B40B7 1 04/21/BB 229200 2321B8 2308'35 230518 

32B40C7 1 04/21/88 346128 346588 346957 344687 
r~ 
c· 
C,•,_ 32B40A4 2 04/19/88 1(>5657 105173 105509 105768 

o, 32B40B3 2 0lt/19/88 202781 201303 202629 202870 

~~= 32B40C4 2 04/19/88 2'37058 297200 297951 296664 

-li-;;J:, ~I~· 

32B40A5 5 03/03/90 
:.:'\1 

32B40B6 5 03/03/90 
_..., 

- 32B40C5 5 03/03/90 

°" 



STANDARD SIZE STD AVE DECAY DECAY CORR EFFICIENCY 
ID VALUE CPIYI CORR CPM 

32B40A8 1 II 69550 23661 1. 01 23926 o. 31+1+0 

32B40B7 1 II 134700 46117 1. 01 '+6635 0.3462 

32B40C7 1" 201000 69195 1. 01 69972 0.3481 

AVERAGE, 1" = 0.3461 +;..:.. @95'1- 0.0040 1. 16 '1- ON 04/21/88 

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY 
ID VALUE CPM CORR CPM 

32B40A4 •:) II .... 70480 21080 1. 01 213(>2 C>. 3(>22 

32B40B3 -:) II .... 135100 40454 1. 01 40879 0.3026 
~<J:;i,.. 

~.1 

32B40C4 -=- 18 ._ 202400 59419 1. 01 600Lt2 0.2967 
(~"'' 

" ... , 

AVERAGE, 2" = 0.3005 +/- @95'1- 0.0065 2. 17 '1• ON 04/19/88 {"',;,, 

0 
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY 

L' ID VALUE CPM CORR CPM 

I .. ,,[.;/ 32B40A5 511 70160 -,i:::--,::._, 1. 01 -25 -0.0004 

c.:·. 
32B40B6 511 135700 -25 1.01 -25 -0.0002 

,~:\~-
32B40C5 5" 201900 ~.i:::--,::._, 1. 01 -25 -0.0001 

AVERAGE, 5" = -0.0002 +/- @95'1• 0.0002 -106.77 '1• ON 07/05/90 
~ 

0-,. -------------------------------------------------------------------------
NEW EFFS FOR DET 10 Co-60 1" = 0.3461 2" = 0.3005 

511 = -0.0002 
-------------------------------------------------------------------------

33 
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Analytical Batch 

Lab Segment Serial No.: F0077 

Instrument WA77228 & WA401934 

Procedure/ Rev LA-548-121 /C-3 

Technologist 69769/D.M. Southwick 

Date 01 /09/90 

Temperature 72 F 

Starting Time 12:30 

Ending Time 14:00 

Chemist S. A. Catlow 

Description Lab. Id. 

1 Initial Check Stan_dard F0081 

2 Bla_i1k F0192 

3 Sample 89-044 F0082 

4 Duplicate 89-044 F0083 

5 Spike 89-044 F0084 

6 Sample 89-045 F0106 

7 Duplicate 89-045 F0107 

8 Sample 89-049 F0178 

~ Duplicate 89-049 - F0179 ' 

1 o Ending Check Standard F0181 

11 

Primary Book 

Standard Tvoe 
No. & Aliquot 

LMCS Check Standard 89844/500 uL 

Spike 89844/100 ul 

I 

Customer ID.: 89-044 

GEA Analysis 
Fusion Dissolution 

Samples were prepared in batch, but 
counted randomly. 

Detectors 1, 2, 3, and 4. 

Description Lab. Id. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Second Book Third Book Final Volume 

No. & Aliquot No. & Aliquot of Standard 

22ml 

Sample/100 uL 22ml 

H. S. Rich Date: 05/16/90 
/Ii PrinledName 

Date: 05/16/90 

Date: {)- 7--fo 
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Single Shell TanJc Phase 
Calibration Record I-A 

Analyte: Isotope, Mixed Gamma 
Procedure LQ-508-003 Revision: A-0 

Instrument: GEA Detector ill Property Number: 401934 

Technologist: JL Anderson Payroll Number: 61413 

Date: 3/2/89 

Calibration Standard ID: 56840 01 
Analyte Concentration: N/A 
Type of Calibration: Gamma Energy Analysis (Efficiency) 

,.,. 
Instrument Readlng 

Dilution Concentration Units= 

1 

2 

3 SEE A TTACHED 
4 

5 

6 
.. ,.,.,. 

7 

·o 

9 

10 

Comments: 

--- A _..--,_ 
~~(¥~·,· _ _/-/ 

Date:~/;/ l:J.?) Prepare ,.. r· ,l'J.. ' H. s. Rich 
I/ -s~alur; A 1'1iui.-J Nam,· / 7 

Verified by:/?~~~A //f ~S-dcf C. M. Seidel Date: -z/i_V-1-o 
· Sign~ri, l'rinll'J Name 

Approved by: A~/Jw .-tciitC ,1')1f>Ji l-'or H T l 
~ 

/ Si;:11i1IUII!' S-iP tJ/1 t!,11, .SrL>tr il//1()<;<, k;,,,,t°N;inJY or 
Date: g_-1-qo 

I 



DETECTOR: 
GEOMETRY CODE: 
GEOMETRY DECSRIPTION: 
CALIBRATION DATE: 
ANALYST( S): 
STANDARD ID: 

ENERGY (KEV) 

fj"-,,,, EQUATION 0-165 KEV 

C,": 

EQUATION 165-1836 KEV 
0 

c·, 

GEA CALIBRATION RECORD 

DETECJOR: 
GEOMETRY CODE: 
GEOMETRY DECSRIPTION: 
CALIBRATION DATE: 
ANALYST(S): 
STANDARD ID: 

ENERGY (KEV) 

EQUATION 0·165 KEV 

36 

59.536 
88.032 

122.0614 
165.853 

279.1967 
391.668 
513.99 
661.65 

898.021 
1173.237 
1332.501 
1836.129 

42 
22 ML LIQUID, POS 2 

14-Feb-89 
J. L. ANDERSON/M. R. DOWELL 
56B40 D1 

EFFICIENCY (COUNTS/GAMMA) 

5. 72134 7E-03 
1.512568E-02 
2.041958E-02 
1.856472E·02 

1.042777E·02 
7.856059E-03 
6.838966E-03 
5.300241,E-03 
4.218416E-03 
3.785537E-03 
2.931033E-03 

LOG(EFF) = ·5.343694E+01 
+ 2.034704E+01 *LOG(ENERGY) 
+ ·2.088264E+OO *LOG(ENERGY) 0 2 

LOG(EFF) = 8.372735E+OO 
+ ·7.762489E+OO *LOG(ENERGY) 
+ 2.017698E+OO *LOG(ENERGY)"2 
+ ·2.447560E-01 *LOG(ENERGY)"3 
+ 1.067720E-02 *LOG(ENERGY)"4 

59.536 
88.032 

122.0614 
165.853 

279.1967 
391.668 
513.99 
661.65 

898.021 
1173.237 
1332.501 
1836.129 

LOG(EFF) = 

PROCEDURE LQ-508-003 

1 
43 
22 ML LIQUID, POS 3 

16-Feb-89 
J. L. ANDERSON/M. R. DOWELL 
56B40 D1 

EFFICIENCY (COUNTS/GAMMA) 

1.397695E·03 
3 .6414',8E-03 
5.035820E-03 

· 4.620516E-03 

2.619018E-03 
1.890740E-03 
1. 782478E·02 
1.392563E·03 
1. 117189E • 03 
1.007670E·03 
7.782502E-04 

-5.354869E+01 



+ 1.975356E+01 *LOG(ENERGY) 
+ -2.020858E+OO *LOG(ENERGY)"2 

EQUATION 165-1836 KEV 
LOG(EFF) = 4.001880E+01 

+ -2.857555E+01 *LOG(ENERGY) 
+ 6. 748440E+OO *LOG(ENERGY) "2 
+ 7.173093E-01 *LOG(ENERGY)"3 
+ 2.821780E-02 *LOG(ENERGY)"4 

GEA CALIBRATION RECORD PROCEDURE LC-508-003 

C' 

0 

r~, ,,,.,.,. 

37 



Single Shell Tank Phase 
Calibration Record I-A 

' 
Analyte: Mixed Isotooe Standards 

Procedure L0-508-003 Rovislon: A-0 

Instrument: GEA Detector #2 Property Number: 401934 

Technologist: JL Anderson Payroll Number: 61413 

Date: 9-1-88 

Calibration Standard ID: 56840 D1 

Analyte Concentration: N/A 
0- Type of Calibration: Gamma Enernv Analvsis ( Effi ci encv) 
C 

C,,· 

Q Instrument Reading 

C: 
Dilution Concentration Units= 

1 
<::-1.:f;:;!: 

2 
~---'. v.,.,,.., 

3 SEE A TACHED 
·f111-. 4 

- 5 

- 6 .!':,, 

Q'i. 7 
I 

8 

9 

10 
Ei 

·i:: 
.~ 

~ 
Comments: 

"' !'.? • .,.. .... ·-. ... 
./"I ...... 

Preparef bv~~~ 
.:: 

/ " H. Rich I)~ - 2.1.- °}{) ii s. Date: 
~ /Y--:, Sig1~un• Ptil1l•-d Nam•• ;. ., 

'/ / ~-_J// I:( 

Verified by: ~ ~ - ., M C. M. Seidel Date: 6'-z~-'70 
Si~ure 

-
38 Prinll-d Nnme 

··~ i Approved by: ~..fb,,vv $c.,,J;l;//Ju.-,JJ .fu,~L. H. Taylor 
vl I ---:-Si;:nalur.· n·f.viAt;,t;,,,., C,,-,di- /!,1r:,c.. ~ l~inl•~· N;1111L' 

Date: q- 7-C/0 

I 



/I"'"'\ ....... 

0 

-"' 

DETECTOR: 
GEOMETRY CODE: 
GEOMETRY DECSRIPTION: 
CALIBRATION DATE: 
ANALYST(S): 
STANDARD ID: 

ENERGY (KEV) 

EQUATION 0·122 KEV 

EQUATION 122·1836 KEV 

GEA CALIBRATION RECORD 

DETECTOR: 
GEOMETRY CODE: 
GEOMETRY DECSRIPTION: 
CALIBRATION DATE: 
ANALYST(S): 
STANDARD ID: 

ENERGY (KEV) 

3_9 

59.536: 
88.032 

122.0614 
165.853 

279.1967 
391.668 

513.99 
661.65 

898.021 
1173.237 
1332.501 
1836.129 

2 
42 
22 ML LIQUID, POS 2 

21 •0ct•88 
J. L. ANDERSON/M. R. DOWELL 
56840 D1 

EFFICIENCY (COUNTS/GAMMA) 

3.417000E·03 
1.090000E·02 
1.408000E•02 
1.516000E·02 
9.929000E·03 
7.578000E·03 
5.875000E·03 
4.927000E·03 
3.727000E·03 
3.085000E·03 
2.683000£·03 
2.102000£·03 

LOG(EFF) = ·-6.654070E+01 
+ 2.583780E+01 *LOG(ENERGY) 
+ ·2 .677550E+OO *LOG(ENERGY) "2 

LOG(EFF) = ·1.050740E+02 
+ 6.42ll950E+01 *LOG(ENER.GY) 
+ •1.503170E+01 *LOG(ENERGY)"2 
+ 1. 533670E+OO *LOG(ENERGY) ·3 
+: ·5.83ll530E·02 *LOG(ENERGY)"4 · 

59.536 
88.032 

122.0614 
165.853 

279.1967 
391.668 

513.99 
661.65 

PROCEDURE LQ•508·003 

-2 
43 
22 ML LIQUID, Pos· 3 

28-Sep-88 
J. L. ANDERSON/M. R. DOWELL 
56840 D1 

EFFICIENCY (COUNTS/GAMMA) 

898.021 
1173.237. 
1332.501 
1836.129 

1.476000E·03 
4.721000E·03 
6.589000E·03 
6.613000E·03 
4.692000E·03 
3.542000E·03 
2.810000E·03 
2.327000E·03 
1. 79000~E-03 
1.437000E·03 
1.2TTOOOE·03 
9.824000E·04 



EQUATION 0·165 KEV 

EQUATION 165•1836 KEV 

0 

C 

-

40 

LOG(EFF) = •5,826830E+01 
+ 2,165450E+01 *LOG(ENERGY) 
+ 0 2, 190930E+OO *LOG(ENERGY) "2 

LOG(EFF) R •2,233890E+01 
+ 1, 174520E+01 *LOG(ENERGY) 
+ •2. 739550£+00 *LOG(ENERGY) "2 
+ 2.655450£·01 *LOG(ENERGY)"J 
+ ·9.668420E·Ol *LOG(ENERGV)"4 



0 
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41 
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Single Shell Tame Phase 
Calibration Record I-A 

Analyte: Mixed Isotope Standards 
Procedure LQ-508-003 Revision: A-0 
Instrument: GEA Detector #3 Property Number: WA77228 
Technologist: J •. L. Anderson Payroll Number: 61413 
Date: 02/07/89 

I 

Calibration Standard ID: 56B40 Dl 
Analyte Conc.entration: N/A 
Type of Calibration: Gamma Enerqv Analvsis (Efficiencv) 

Instrument Reading 

Dilution Concentration Units= 

1 

2 

3 

4 SEE ATT \CHED 
5 

6 

7 

·a 
9 

10 

Comments: 

--
Prepared .by:~ ~ H. s. Rich Date: tJ. ~ Z!_-02;. 

- // "Sij\ua1ur~:/ 1'1iuh:J NlllllL· 

Verified by: I!_?~ .:: ;: -;" A/! . -<: _ · ,: ; / C. M. Seidel Date: 7- °?-iO 
Si JIUI'&.' 1'11111<-J N,,m<· 

Approved hy: jf j;;,flt_,i,v_}jcii[[. ft11AJJ-. {or L. H. Taylor 
. /si::n.ilUfL' ,~1-r'r,IJ,,P,,,, c;,-,11 /,,f,/.\(.<. P1iu1.-dN;11lll' 

Date: q~ 7-90 
, 



DETECTOR: 
GEOMETRY COOE: 
GEc»IETRY OECSRIPTION: 
CALIBRATION DATE: 
ANALYST(S): 
STANDARD ID: 

ENERGY (KEV) 

EQUATION 0·165 KEV 

0 EQUATION 165·1836 KEV 

(••"•· ... ~--

-
' C,,., 

GEA CALIBRATION RECORD 

DETECTOR: 
GEOMETRY COOE: 
GEOMETRY DECSRIPTION: 
CALIBRATION DATE: 
ANALYST(S): 
STANDARD ID: 

ENERGY (KEV) 

42 

3 
41 
22 ML LIQUID, POS 1 

· 2-Jul ·89 
J. L. ANOERSON/M. R. OO'JELL 
56840 01 

EFFICIENCY (COUNTS/GAMMA) 

59.536 
68.032 

122.0614 
165.85J 

279.1967 
391.668. 

513.99 
661.65 

898.021 
1173.2J7 
1332.501 . 
1836.129 

2.833765E·02 
2.881764E·02 
2.756557E•02 
2.270614E·02 

1.2857JOE·02 

7.841011E·03 
5.779292E·03 
4.773005E·OJ 
4.278530E·03 
3.371238E·03 

LOG(EFF) = ·1.113845E+01 
+ 3.484260E+OO *LOG(ENERGY) 
+ ·3.990659E·01 *LOG(ENERGY)"2 

LOG(EFF) = ·2.052334E+01 
+ 9.121736E+OO *LOG(ENERGY) 
+ ·1.553578E+OO *LOG(ENERGY)"2 
+ 8.018036E·02 *LOG(ENERGY)"3 

PROCEDURE LQ-508·003 

3 
42 
22 ML LIQUID, POS 2 

2-Jul-89 
J. L. ANOERSON/H. R. OO'JELL 
56840 D1 

EFFICIENCY (COUNTS/GAMMA) 

59.536. 
68.032 

122.0614 
165.853. 

279.1967 
391.668 

513.99 
661.65 

898.021 
1173.237 
1332.501 
1836.129 

7.455306E·03 
7.462748E·OJ 
7.578J02E·OJ 
6.965814E·03 

3,596591E·03 

2.318396E~03 
1.824191E·03 
1.461179E·03 
1.321243E·03 
1.011332E·03 

' 



0 

~,... ...... , 
,,,.,._ 

EQUATION 0·165 KEV 

EQUATION 165·1836 KEV 

LOG(EFF) = ·6.838496E+OO 
+ 0.019509E·01 *LOG(ENERGY) 
+ •9.970528E•02 *LOG(ENERGY)"2 

LOG(EFF) • J.082260E·01 
+ •1.4108J9E+OO *LOG(ENERGY) 
+ 1.042898E·01 *LOG(ENERGY) 0 2 
+ •5.074725E•03 *LOG(ENERGY)"J 

GEA CALIBRATION RECORD PROCEDURE LQ•508·003 

DETECTOR: 
GE04ETIIY COOE: 
GEOMETRY DECSRIPTION: 
CALIBRATION DATE: 
ANALYST(S): 
STANDARD ID: 

ENERGY (KEV) 

EQUATION 0•165 KEV 

EQUATION 165·1836 KEV 

43 

59.536 
88.032 

122.06'14 
165.853 

279.1967 
391.668 
513.99 
661.65 

890.021 
1173.237 
1332.501 
1836.129 

3 
43 
22 HL LIQUID, POS l 

2·Jul ·89 
J. L. AIIDERSON/H. R. D0'.IELL 
56B40 D1 

EFFICIENCY (COUNTS/GAMMA) 

2.020462E·Ol 
1.924344E·OJ 
2.027231E·03 
1. 712371E·03 

1.056509E·03 

7.115743E·04 
5.24J92llE·04 
4.5515ll5E·04 
4.22J636E·04 
3.139091E·04 

LOG(EFF) = ·5.J00788E+OO 
+ •3.550643E·01 *LOG(ENERGY) 
+ J.272635E·02 *LOG(ENERGY) 0 2 

LOG(EFF) n ·9.815549£+00 
+ 2.402920E+OO *LOG(ENERGY) 
+ •4.428877E·01 *LOG(ENERGY)"2 
+ 2.059131E·02 *LOG(ENERGY)"J 



(Jls, 

0 

Ei 
~ .. 
" -

°' ~ 

Analyte: Mixed Isotooe Standards 
Procedure 

Instrument: 

Technologist: ,1 I AnclPr"nn 

Date: ?-07-Rq 

CalibrationtStandard ID: 56840 Dl 
Analyte Concentration: N/A 

Page 1 of 1 

Revision: 

Property Number: 

Payroll Number: 

A-0 

Phase 
I-A 

401934 

61913 

Type of Calibration: Gamma Enernv Analvsis (Efficiencv) 

Instrument Reading 

Dilution Concentration Units= 

1 

2 

3 SEE A TACHED 
4 

5 

6 

7 

8 

9 

10 

Comments: 

""1-------------------------------------1 ---

H. S. Rich 
l\inu!Namc Date: 

Date: 

Date: 



GEA CALIBRATION RECORD 

DETECTOR: 
GEOMETRY CODE: 
GEOMETRY DECSRIPTION: 
CALIBRATION DATE: 
ANALYST(S): 
STANDARD ID: 

ENERGY (KEV) 

EQUATION 0-165 KEV 

EQUATION 165-1836 KEV 

GEA CALIBRATION RECORD 
I_,.. 

45 

59.536 
88.032 

122.0614 
165.853 

279.1967 
391.668 

513.99 
661.65 

898.021 
1173.237 
1332.501 
1836.129 

PROCEDURE LQ-508-003 

4 
41 
22 ML LIQUID, POS 1 

1-Sep-89 
J. L. ANDERSON/M. R. DOYELL 
56B40 Dl 

EFFICIENCY (COUNTS/GAMMA) 

2.682446E-02 
8.210956E-02 
1.118411E-01 
1.066653E-01 

5.704220E-02 

3.685958E-02 
2.541629E-02 
2.161710E-02 
1. 973393E-02 
1.484468E-02 

LOG(EFF) = -5.844056E+01 
+ 2.310700E+01 *LOG(ENERGY) 
+ 2. 371355E+OO *LOG(ENERGY) "2 

LOG(EFF) = -1.718967E+01 
+ 8.164155E+OO *LOG(ENERGY) 
+ -1.381,196E+OO *LOG(ENERGY)"2 · 
+ 7.025985E-02 *LOG(ENERGY)"3 

PROCEDURE LQ-508-003 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* G A M M A S P E C T R U M A N A L Y S I S 

·* 
* 

* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM 30-MAY-90 13:47:25 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
~ROR QUOTATION: 1. 96 SIGMA UNCERTAINTY 

E'fJ'VIRONMENTAL BACKGROUND SUBTRACTED 
~ CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 

1 MtthTIPLET ANALYSIS PERFORMED 

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1998. 
JUi!ALYZED BY: AJ 

5'AMPLE DESCRIPTION:~.?,~ ,:9?/ · 
GEOMETRY DESCRIPTION7.., .. 1jh~o 
S'M1PLE SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: 5.0000E-01 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANLOOO 

-. COLLECT STARTED ON 9-JAN-90 AT 13: 41: 59 
·C" 
COLLECT LIVE TIME: 

REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3006. SECONDS 
0.20 % 

DECAYED TO 0~ DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

NERGY CALIBRATION PERFORMED 23-NOV-89 
' FFICIENCY CALIBRATION PERFORMED 2-MAR-89 

46 

fU081 



222-S COUNTING ROOM 30-MAY-90 13:47:25 

P E A K A N A L Y S I S 

PK CENTROID ENERGY FWHM BACKGNO NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

lC 1126.46 562.70 1.41 645. 764. 

2C 1138.69 568.82 1.41 640. 1301. 

3 1209.44 604 .18 1.47 583. 8369. 

4 1323.29 661.08 1.54 419. 12295. 
48 661.82 35. 
SC 1591.64 795.25 1.56 321. 5855. 
6C 1603.76 801.31 1.56 274. 553. 
7 2346.14 1172.62 1.68 255. 5341. 
8 2664.59 1331.97 1.88 55. 4914. 

JJ 2729. 47 1364.44 2 .• 40 13. 144. 
~'O 2800.60 1400.04 1.92 13. 59. 
.11 2921. 54 1460.58 1.84 11. 172. 
118 146L77 182. 

if:if" ' 

~OR QUOTATION AT 1. 96 SIGMA ,_~ • 

~§~K CONFIDENCE LEVEL AT 85.0% 

Gsf:- MULTIPLET ANALYSIS CONVERGED NORMALLY 
B - ENVIRONMENTAL BACKGROUND PEAK 

7!11.,.,<.,~ 

'""·~·: 

· BAtKGROUNO SUBTRACTION PERFORMED USING FILE BKOOll 
13/lOKGROUNO DESCRIPTION: BKOOll 
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00 
W\CKGROUND LIVE TIME: 6000. SECONDS 

·.0,,-

47 

ERROR · NUCLIOES 
% 

10.1 CS-134, 
EU-152 

9.0 CS-134, 
B1-207 

2.3 SB-124, 
CS-134 

1.8 CS-137 
46.4 

3.0 CS-134 · 
9.3 CS-134 
2.8 C0-60 
2.8 C0-60 

18. 2 CS-134 
32.1 1-132,81-214 
16.2 K-40 

11.2 

F0081 



.l#WU' LC. ; C.0 .l 

DATA COLLECTED ON 9-JAN-90 AT 13:41:59 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LL0<7.90E-Ol LL0<7.90E-Ol 
AG-lOOM LL0<2.25E-Ol LLD<2.25E-01 
AG-llOM LLD<l.OSE+OO LLO<l.OSE+OO 
AM-241 LL0<9.30E-Ol LLD<9.30E-01 
AM-243 LLD<2.44£~01 .LLD<2.44E-Ol 
AR-41 LLD<l.44£-01 LLD<l.44£-01 
AU-198 LL0<2.00£-0l LL0<2.00E-01 
BA-133 LL0<3.00£-01 LLD<J.00£-01 
BA-139 LLO<S.05£-01 LLD<S.85£-01 
BA-140 LLD<7.76E-Ol. LLD<7.76E-Ol 
BA-141 LLD<6.03£-0l LLD<6.03E-Ol 
BE-7 LLD<2.07£+00 LLD<2.07E+OO 
81-207 LLD<l.98E-01 . LLD<l.98£-01 

1

, fij,r2 l2 LLD<2. 58E+OO . LLD<2. 58£+00 
: 81-214 LL0<8.68E-Ol LLD<0.68£-01 
C~-109 LLO<J.47£+00 LL0<3.47E+OO 
CE-139 LLD<l.32£-01 LLD<l.32£-01 
Ct-~141 LL0<2.02£-0l LL0<2.02E-Ol 
C,El?IU44 LLD<!. 75£+00 lLD<l. 75E+OO 
Cbi56 LLD<l.93£-01 LLO<l.93£-01 
Ci:57 LLD<l.08£-01 LLD<l.OOE-01 
C0-58 LLD<l.86£-01 LLD<l.06£-01 
CQ;;·60 2.34£+01 +-7 .09E-01 2.34£+01 +-7 .09E-Ol 

cfi:s1 
c~ .. 1134 

CS:J36 
·CS-137 
CS-130 
EU-152 

'E&:154 
EU-155 
FE-59 

·HF-181 
HG-203 
1-131 
I-132 
I-133 
1-134 
I-135 
K-40 
KR-85 
KR-85M 
KR-87 
KR-89 
tA-140 

LLD<l.51E+OO LLD<l.SIE+OO 
2.llE+Ol +-6.82E-01 2.llE+Ol +-6.82E-01 

LLD<l.BSE-01 LLD<l.BSE-01 
3.81E+Ol +-8.42E-Ol 3.81£+01 +-8.42E-Ol 

LLD<l.83£-01 LLD<i.83E-Ol 
LL0<2.61£-0l LL0<2.61E-Ol 
LLD<3.59E-Ol LLD<J.59E-Ol 
LL0<4.22E-Ol LL0<4.22E-01 
LL0<4.31E-Ol LL0<4.31E-Ol 
LLD<2.29E-01 LLD<2.29E-Ol 
LLD<l.81E-Ol LLD<l.81(-01 
LL0<2.32£-0l LLD<2.32E-Ol 
LLD<2.14£-0l LL0<2.14E-Ol 
LLD<2.29£-0l LLD<2.29£-0l 
LLD<2.70£-0l LLD<2.70E-Ol 
LLD<4.50E-Ol LLD<4.50E-Ol 
LLD<l.88E+OO LLD<l.88E+OO 
LL0<4.52£+01 LL0<4.52E+Ol 
LLD<l.30£-01 LLD<l.30£-01 

·LLD<4.97E-Ol LL0<4.97E-Ol 
LL0<7.42E+OO LL0<7.42E+OO 
LL0<9.05E-02 LL0<9.05£-02 

- ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
433.94 
657.76 
59.54 
74.67. 

1293.64 
411.80 
356.02 
165.85 
537.27 
190.23 
477. 59 
569.70 
727. 27 
609.32. 
88.03 

165.85 
145.44 
133.51 
846. 76 
122.06 
810.75 

1332.50 -0.53 
1173.24 -0.62 
320.09 
795.84 -0.60 
604.70 -0.52-
818.51 
661.6,~ .. -0.57 

1435.86 
1408.01 
1274.45 
105.31 . 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260.41 
1460.75 
513.99 
151. 17 
402.58 
220.90 

1596.20 

F0081 



LA-142 LLD<4.45E-0l 
MN-54 LLD<l.81£-01 
MN-56 LL0<2.17E-Ol · 
NA-22 LLD<l.lOE-01 
NA-24 LLD<2.33E-01 
NB-94 LLD<l.59£-01 

. NB-95 LLD<l.57£-01 
NB-97 LLD<l.20E+OO 

! NP-238 LLD<8.29E-01 
NP-239 LLD<l.04E+OO 

. PA-233 LLD<4.70E-Ol 
PA-234M LL0<3.78E+Ol 
PB-210 LLD<5.44E+OO 

• PB-212 LL0<3 .JOE-01 
PB-214 LLD<5.01E-01 
P0-210 LL0<2.06E+04 
P0-214 LL0<8.05E+03 
P0-216 LLD<l.67£+04 
PU-239 LLD<l.45E+03 
PU-241 LL0<5.32E+04 

. RA,:224 LLD<3. 57E+OO 
~226 LLD<3.27E+OO 
RJl,~oo L L0<6. 33 E-0 l 
RB~89 LLD<l.04£+00 
R,~~220 LLD<l.69E+02 
RU-103 LLD<2.11E-01 

i RO'RH106 LLO<J. 62E+OO 
·1 SJt,:124 LL0<2.52E-01 
sni125 "LLD<l.70E+OO 
SC-;,46 LLD<2.1JE-Ol 
SE-75 LLD<2.38£-01 

i SN~llJ LLD<2.89E-Ol 
SR-85 LLD<l.98£-01 
SR~91 LLD<J.54£-01 
SR-92 LLD<9.07E-02 
Tjt':'102 LLD<6.07E-01 
TC.:.99M LLD<l.16E-Ol 
TE-123M LLD<l.25£-01 
T<l1~125M LL0<3.20E+Ol 
TE-132 LLD<l.53£-01 
TH-228 LLD<l.09E+Ol 
TL-208 LL0<2.47£-0l 
U-235 LLD<2.17E-Ol 
U-237 LLD<6.23E-Ol 
W-187 LLD<5.94E-Ol 
XE-l31M LLD<5.77E+OO 
XE-133 LL0<3.81E-Ol 
XE-133M LLD<l.35£+00 
XE~l35 LLD<l.60E-01 
XE-138 LLD<l.21E+OO 
Y-88 LL0<6.00E-02 
V-91 LL0<4.73E+Ol 
Y-91M LLD<2.68£-0l 
ZN-65 LLD<S.03£-01 
ZR-95 LLD<J.46£-01 
ZR-97 LLD<l.84£-01 

LL0<4.45E-0l 
LLD<l.81£-01 
LLD<2.17E-Ol 
LLD<l.lOE-01 
LLD<2.33E-Ol 
LLD<l.59£-01 
LLD<l. 57£-01 
LLD<l.28£+00 
LL0<8.29E-Ol 
LLD<l.04E+OO 
LL0<4.70E-Ol 
LL0<3.78E+Ol 
LLD<S.44£+00 
LLD<3.30E-Ol 
LL0<5.01E-Ol 
LL0<2.06E+04 
LLD<8.05E+03 
LLD<l.67£+04 
LLO<l.45E+03 

. LLD<5.32E+04 
LLD<3.57E+OO 
LLD<3.27E+OO 
LL0<6.33E-Ol 
LLD<l.04£+00 
LLD<l. 69£+02 
LLD<2.11E-Ol 
LLD<3.62E+OO 
LLD<2.52£-0l 
LLD<l.70£+00 
LLD<2.13£-0l 
LLD<2.38E-Ol 
LL0<2.89E-Ol 
LLO<l.98£-01 
LLD<J.54£-01 
LL0<9.07E-02 
LL0<6.07E-Ol 
LLD<l.16£-01 
LLO<l.25£-01 
LLD<3.28E+Ol 
LLD<l.53E-Ol 
LLD<l.09£+01 
LL0<2.47E-Ol 
LL0<2.17E-Ol 
LL0<6.23E-Ol 
LLD<S.94£-01 
LL0<5. 77£+00 
LLD<3.81E-Ol 
LLD<l .35£+00 
LLD<l.60£-01 
LLD<l.21E+OO 
LLD<6.00£-02 
LLD<4.73E+Ol 
LLD<2.68E-Ol 
LLD<5.03E-Ol 
LLD<3.46E~Ol 
LLD<l.84£-01 

641.83 
834.83 
846. 76 · 

1274.55 
1368.60 
702.63 
765.78 
657.92 
984.45 
277. 60 
311. 98 

1001.03 
465.03 
239.00 
351.92 
804.00 
799.70 
804.90 
129.30 
148.57 
240.99 
186. 10 

1836.00 
1031.88 
549.73 
49} .08 
621.80 
602.72 
176.33 

1120.45 
264.66 
391.67 
513.99 
555.60 

1383.94 
1121.30 
140. 5"1'"' · 
159. OQ. 
109.27 
220.16 
84.37 

583 .14 
185. 71 
208.00 
685.74 
163.98 
81.00 

233.21 
249.79 
258.41 

1836.06 
1204.90 
555.60 

1115.55 
756.73 
743.33 

TOTAL 8.2SE+0l +-l.29E+00 
4.9 

8.25E+0l +-l.29E+00 

STANDARD DEVIATION u 0.04 

F0081 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* 
* 

G A M M A S P E C T R U M A N A L Y S I S 
* 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM 22-MAY-90 12:38:39 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: l / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 

1 ~ROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

tNVIRONMENTAL BACKGROUND SUBTRACTED 
~D CALCULATION PERFORMED 

' MEASURED ENERGY DIFFERENCES LISTED 
~TIPLET ANALYSIS PERFORMED ·· '. 

~NALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1002 
ANALYZED BY: AJ ,,,f:'.·· . 

SAMPLE DESCRIPTION: Fl92 
GEOMETRY DESCRIPTION: 
~11:MPLE SIZE: l .OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS' LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR: l.OOOOE+OO 

rotLECT STARTED ON 

COLLECT LIVE TIME: 
REAL TIME: 

9-JAN-90 AT 19:58:58 

3000. SECONDS 
3002. SECONDS 

DEAD TIME: 0.07 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 23-NOV-89 
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89 

50 
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222-S COUNTING ROOM 

P EA K A N A L Y S I S 

PK CENTROID ENERGY FWHM 
CHANNEL KEV KEV 

1 1322.80 660.84 1.47 
18 661.82 
2 2921.42 1460.52 2.04 
28 1461. 77 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

BACKGND 
COUNTS 

33. 

3. 

B - ENVIRONMENTAL BACKGROUND PEAK 

NET AREA 
COUNTS 

33. 
35. 
146. 

182. 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK00ll 
B'A€KGROUND DESCRIPTION: BKOOll 
Bj\CKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00 
BACKGROUND LIVE TIME: 6000. SECONDS 

-

51 

22-MAV-90 12:38:39 

ERROR 
% 

62.0 
46.4 
16.7 

11.2 

NUCLIDES 

CS-137 

K-40 



222-S COUNTING ROOM 22-MAY-90 12:38:39 

SAMPLE: Fl 92 
DATA COLLECTED ON 9-JAN-90 AT 19:58:58 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR . CORRECTED ERROR 

AC-228 LLD<l.03E-Ol 
AG-108M LLD<2.60E-02 
AG-llOM LLD<3.82E-02 
AM-241 LLD<l.54E-01 
AM-243 LL0<4.29E-02 
AR-41 LL0<3.48E-02 
AU-198 LLD<2.19E-02 
8&5133 LL0<4.59E-02 
gA~l39 LLD<9.13E-02 
BA~l40 LLD<l.04E-01 
BA-141 LLD<8.40E-02 
813:~7 LL0<2.45E-Ol 
B1-207 LL0<2.76E-02 
BiP212 LLD<4.40E-01 
BJ..~214 LL0<8.03E-02 
co~109 LLD<5.91E-Ol 
C&-139 LLD<2.07E-02 
cI:141 LLD<3.22E-02 
CtPR144 LLD<2.84E-01 
C0-56 LLD<2.34E-02 
c~J57 LLO<l.83E-02 
C0-58 LLD<2.81E-02 
C'lr-'60 LLD<l.31E-02 
CB..::.51 LLD<2 .12E-01 
CS-134 LLD<3.07E-02 
c~~l36 LLD<2.53E-02 
CS-137 LLD<4.77£-02 
CS-138 LLD<6.89E-02 
EU-152 LLO<l.30E-01 
EU-154 LLD<l.13E-01 

• EU-155 LL0<6.59E-02 
'FE-59 LL0<5.71E-02 
HF-181 LLD<2.39E-02 
HG-203 LLD<2.46E-02 
l-131 LL0<2.90E-02 
1-132 LL0<3.48E-02 
I-133 LLD<2.85E-02 
I-134 LLD<3.71E-02 
I-135 LLD<l.29E-Ol 
K-40 LLD<9.20E-01 

. KR-85 LLD<8.59E+OO 

. KR-85M LLD<2.16E-02 
KR-87 LL0<6.41E-02 
KR-89 LLD<l.09E+OO 
LA-140 LLD<3.16E-02 
LA-142 LLD<6.40E-02 
MN-54 LLDa::,i.94[-02 
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LLD<l.03E-Ol 
LLD<2.60E-02 
LLD<3.82E-02 
LLD<l.54E-01 
LLD<4.29E-02 
LLD<3.48E-02 
LLD<2.19E-02 
LLD<4.59E-02 
LLD<9.13E-02 
LLD<l.04E-Ol 
LLD<8.40E-02 
LLD<2.45E-Ol 
LLD<2.76E-02 
LLD<4.40E-01 
LLD<8.03E-02 
LLD<5.91E-01 
LLD<2.07E-02 
LLD<3.22E-02 
LLD<2.84E-Ol 
LLD<2.34E-02 
LLD<l.83E-02 
LLD<2.81E-02 
LLD<l.31E-02 
LLD<2.12E-Ol 
LLD<3.07E-02 
LLD<2.53E-02 
LLD<4. 77£-02 
LLD<6.89E-02 
LLD<l.30E-01 
LLD<l.13E-01 
LLD<6.59E-02 
LLD<S. 71E-02 
LLD<2.39E-02 
LLD<2.46E-02. 
LLD<2.90E-02 
LLD<3 .. 48E-02 
LLD<2.85E-02 
LLD<3.71E-02 
LLD<l.29E-Ol 
LLD<9.20E-Ol 
LLD<8.59E+OO 
LLD<2.16E-02 
LLD<6.41E-02 
LLD<l.09E+OO 
LLD<3.16E-02 
LL0<6.40E-02 
LL0<2.94E-02 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
433.94 
657.76 
59.54 

·14.67 
1293.64 
411.80 
356.02 
165.85 
537. 27 
190.23 
477 .59 
5§9.70 
727. 27 
609.32 
88.03 · 

165.85 
145.44 
133.51 
846.76 
122.06 
810.75. 

1332.50 
320.09 
795.84 
818. 51' 
661.65 

1435.86 
1408.01 
1274.45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260.41 
1460.75 
513.99 
151.17 
402.58 
220.90 

1596.20 
641.83 
834.83 

F0192 



LA-142 LLD<4.45E-Ol LLD<4.45E-Ol 
MN-54 LLD<l.BlE-01 LLD<l.81E-01 
MN-56 .· LLD<2.17E-Ol LLD<2.17£-0l 
NA-22 LLD<l.10£-01 LLO<l.10£-01 
NA-24 LLD<2.33E-01 LL0<2.33E-Ol 
NB-94 LLD<l.59£-01 LLD<l.59£-01 
NB-95 LLD<l.57E-Ol LLD<l.57£-01 
NB-97 LLD<l.28E+OO LLO<l.28£+00 
NP-238 LLO<B.29£-01 LL0<8.29E-Ol 
NP-239 LLD<l.04E+OO LLO<l.04£+00 
PA-233 LLD<4. 70£-01 . LLD<4. 70E-Ol 
PA-234M LLD<3.78E+Ol LLD<3.78E+Ol 
PB-210 LLD<5.44E+OO LLD<5.44E+OO 
PB-212 LLD<3.30£-01 LLD<3.30E-Ol 
PB-214 LLD<5.01£-0l LLD<5.01E-Ol 
P0-210 LLD<2.06E+04 LLD<2.06E+04 
P0-214 LL0<8.05E+03 LL0<8.05£+03 
P0-216 LLO<l.67£+04 LLD<l.67£+04 
PU-239 LLD<l.45£+03 LLD<l.45£+03 
PU-241 LLD<S.32£+04 LLD<5.32£+04 
'AA-224 LL0<3.57£+00 LLD<3.57E+OO 
RA-226 LLD<3.27E+OO LLD<J.27£+00 
~B-88 LLD<6,33E-Ol LL0<6.33£-0l 
M-89 LLD<l.04£+00 LLD<l.04£+00 
RN-220 LLD<l.69£+02 LLD<l.69£+02 

. d!Y-103 LLD<2.11E-01 ·lLD<2.llE-01 
RURH106 LLD<3.62E+OO LL0<3.62E+OO 
«B-124 LL0<2.52E-01 LLD<2.52E-01 
S8-125 LLD<l.70£+00 LLD<l.70£+00 

~s"c-46 LLD<2.13E-Ol LLD<2.13E-Ol 
' ~~-75 LLD<2.38E-Ol LLD<2.38£-0l 
i ~N-113 LL0<2.89£-0l LLD<2.89E-Ol 
, S,8-85 LLD<!. 98£-01 LLD<!. 98£-01 

R-91 LL0<3.54£-01 .LL0<3.54£-01 
· -92 LL0<9. 07£-02 LL0<9. 07£-02 

A-182 LL0<6.07£-0l LLD<6.07E-01 
-99M LLD<l.16£-01 LLD<l.16£-01 

,J-123M LLD<l.25£-01 LLD<l.25£-01 
E-125M LLD<J.28£+01 LL0<3.28£t01 
E-132 LLD<l.53E-0l LLD<l.53E-0l 
H-228 LLD<l.09£+01 LLD<l.09£+01 
L-208 LL0<2.47E-Ol LLD<2.47E-01 
-235 LLD<2.17£-0l LLD<2.17£-0l 
-237 LL0<6.23£-0l LLD<6.23E-Ol 
-187 LLD<S.94£-01 LLD<5.94E-Ol 
E-131M LLD<5.77E+OO LL0<5.77E+OO 

XE-133 LL0<3.81E-01 LLD<3.81£-0l 
X -133M LLD<l.35£+00 LLD<l.35£+00 
X -135 LLD<l.60£-01 LLD<l.60£-01 
X -138 LLO<l.21£+00 LLD<l.21£+00 
V 88 LL0<6.00£-02 LLD<6.00E-02 
V 91 LLD<4.73E+Ol LLD<4.73E+Ol 
V 91M LL0<2.68£-0l LLD<2.68£-01 
Z -6S LLD<5.03£-0l LL0<5.03£-0l 
Z -95 LLD<J.46£-01 LL0<3.46£-01 
Z -97 LLD<l.84£-01 LLD<l.84£-01 

641.83 
834.83 
846.76 

1274.55 
1368.60 
702.63 
765.78 
657.92 
984.45 
277 .60 
311.98 

1001.03 
465.03 
239.00 
351. 92 
804.00 

· 799. 70 
804.90 
129.30 
148.57 
240.99 
186.10 

1836.00 
. 1031.88 

549.73 
497.08 
621.80 
602. 72 
176.33 

1120. 45 
264.66 

.391.67 
513.99 
555.60 

1383.94 
1121.30 
140. "5•1 
159·. 00 
109.27 
228.16 
84.37 

583.14 
185.71 
208.00 
685.74 
163.98 
81.00 

233.21 
249.79 
258.41 

1836.06 
1204.90 
555.60 

1115.55 
756.73 
743.33 

a:i'ft~oi-~=i:29E~OO a,:2sE~oi-~=i: 29E~OO 
STANDARD DEVIATION= 0.04 
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MN-56 LLD<2.64E-02 
NA-22 LLD<3.52E-02 
NA-24 LLD<2.71E-02 
NB-94 LLD<2.93E-02 
NB-95 LLD<2.36E-02 
NB-97 LLD<4.63E-02 
NP-238 LLD<l.09£-01 
NP-239 LLD<l.43£-01 
PA-233 LLD<6.07E-02 
PA-234M LLD<2.96E+OO 
PB-210 LLD<6.08E-Ol 
PB-212 LLD<4.85E-02 
PB-214 LLD<6.66E-02 
P0-210 LLD<2.43E+03 
P0-214 LLD<2.78E+02 
P0-216 LLD<l.27£+03 
PU-239 LLD<2.51E+02 
PU-241 LLD<9.09E+03 
RA-224 LLD<5.50E-Ol 
RA-226 LLD<4.77E-Ol 
RB-88 LLD<l.98E-Ol 
lllr89 LLD<l.44£-01 
RN-220 LLD<2.35E+Ol 
JW,.;103 LLD<2.63E-02 
RURH106 LLD<5.53E-Ol 
SB~l24 LLD<2.50E-02 
~rl25 LL0<2.71E-Ol 
sc·-46 · LLD<3 .04E-02 
&Er75 LLD<3.41E-02 
SN-113 LL0<3.28E-02 
g'['-85 LLD<3. 77£-02 
~.,8~91 LLD<4.97E-02 
SR-92 LLD<2.99E-02 
r~tl82 LL0<9.06E-02 
~ ,. 

TC-99M LLD<l.94E-02 
1 ~&-123M-,LLD<2.01E-02 

TE-125M LLD<5.19E+OO 
it-132 LLD<2.28E-02 
"P;t-228 LLD<l. 90E+OO. 

· lf':.2oa LLD<2 .89E-02 
' U-235 LLD<J. 28E-02 

U-237 LLD<8.54E-02 
W-187 LLD<7.53E-02 
XE-131M LLD<8.52E-Ol 
XE-133 LLD<6.62E-02 
XE-133M LLD<l.87£-01 
XE-135 LLD<2.24E-02 
XE-138 LLD<l.65E-Ol 
Y-88 LLD<l.88£-02 
Y-91 LLD<l.28E+Ol 
Y-91M LLD<3.76E-02 
ZN-65 LLD<l.12E-Ol 
ZR-95 LL0<4.95E-02 
ZR-97 LLD<2.33E~02 

LLD<2.64E-02 
LLD<3.52E-02 
LLD<2. 71£-02 
LL0<2.93E-02 
LLD<2.36E-02 
LL0<4.63E-02 
LLD<l.09E-Ol 
LLD<l.43£-01 

. LLD<6.07E-02 
LLD<2.96E+OO 
LL0<6.08E-Ol 
LLD<4.85E-02 
LL0<6.66E-02 
LLD<2.43E+03 
LL0<2.78E+02 
LLD<l.27£+03 
LLD<2.51E+02 
LL0<9.09E+03 
LL0<5.50E-Ol 
LL0<4.77E-Ol 
LLD<l.98E-Ol 
LLD<l.44£-01 
LLD<2.35E+Ol 
LL0<2.63E-02 
LL0<5.53E-Ol 
LL0<2.50E-02 

_.LLD<2. 71£-01 
LLD<3.04E-02 
LL0<3.41E-02 
LLD<3.28E-02 
LLD<3. 77£-02 
LL0<4.97E-02 
LLD<2.99E-02 
LL0<9.06E-02 
LLD<l.94E:..02 
LLD<2.0lE-02 
LL0<5.19E+OO 

·LL0<2.28E-02 
LLD<l.90E+OO 
LLD<2.89E-02 
LLD<3.28E-02 
LLD<8.54E-02 
LLD<7.53E-02 
LL0<8.52E-Ol 
LL0<6.62E-02 
LLD<l.87£-01 

· LLD<2. 24E-02 · 
LLD<l.65E-Ol 
LLD<l.88£-02 
LLD<l.28E+Ol 
LLD<J.76£-02 
LLD<l.12E-Ol 
LL0<4 .• 95£-02 
LLD<2.33E-02 

-------------------. -------------------
TOTAL O.OOE-01 +-O.OOE-01 

ERROR QUOTATION AT 1. 96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 
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O.OOE-01 +-O.OOE-01 

846.76 
1274.55 
1368.60 
702.63 
765.78 
657.92 
984.45 
·277 .60 
311. 98 

1001.03 
465.03 
239.00 
351. 92 
804.00 
799.70 
804.90 
129.30 
148.57 
240.99 
186.10 

1836.00 
1031.88 . 
549.73 
497.08 
621.80 
602.72 
1,76. 33 

1120.45· 
264.66 
391.67 
513.99 
555.60 

1383.94 
1121.30 
140.51 
159.00 
109.27 
228 .16 
84.37 

583 .14 
185.71 
208.00 
685.74 
163.98 
81.00 

233.21 
249.79 
258.41 

1836.06 
1204.90 
555.60 

1115.55 
756.73 
743.33 



--------------~-----------------------

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* 
* 

' G A M M A S P E C T R U M A N A L Y S r S 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM 22-MAY-90 12:37:16 

AN ALYS IS PAR.AME TE RS 

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0 
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- I.SO KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY :~o 
E~VIRONME_NTAL BACKGROUND SUBTRACTED 
t[D CALCULATION PERFORMED 

, ftt~-i\SURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 
0)· 

. ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2740 
J(NALYZED BY: AJ 
·""·' ' : SAMPLE DESCRIPTION: F82 

GEOMETRY DESCRIPTION: 
; S'J\MPLE SIZE: 1. OOOOE-03 LI 
'S;IiANDARD SIZE: l.OOOOE+OO EA 

ANALYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR: l.OOOOE-01 

COLLECT STARTED ON 9-JAN-90 AT 13:43:56 -
Gg,~LECT LIVE TIME: 

REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3001. SECONDS 
0.03 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 17-MAR-89 
EFFICIENCY CALIBRATION PERFORMED 21-0CT-88 

55 
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222-S COUNTING ROOM 22-MAY-90 12:37:16 

SAMPLE: F82 
DATA COLLECTED ON 9-JAN-90 AT 13:43:56 
DECAYED TO O. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION I~ uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<l.84E+OO LLD<l.84E+OO 
AG-108M LLD<6.85E-01 LLD<6.85E-Ol 
AG-llOM LLD<4.03E+OO LLD<4.03E+OO 

M-241 LLD<4.65E+OO LLD<4.65E+OO 
AM-243 LLD<l.28E+OO LLD<l.28E+OO 
AR-41 LLD<4.97E-01 LLD<4.97E-Ol 
AU-198 LLD<5.33E-Ol LLD<5.33E-01 
BJ;\:J33 LLD<8.39E-01 LLD<8~39E-Ol 
BA-:)39 LLD<2.15E+OO LLD<2.15E+OO 
84;,;140 LLD<l. 98E+OO LLD<l. 98E+OO 
BA-141 LLD<l.94E+OO LLD<l.94E~OO 
B~- .LLD<5.54E+OO LLD<5.54E+OO 
'.81-207 LLD<4. 96E-Ol LLD<4. 96£-01 
BR12 LLD<6.88E+OO LLD<6.88E+OO 
Bk214 LLD<l .14E+OO LLD<l .14E+OO 
CD=109 LLD<l.65£+01 LLD<l.65E+Ol 
CE.c:139 LLD<4.86E-01 LLD<4.86[-0l 
CE-141 LLD<8.33E-Ol LLD<8.33E-Ol 
ClfPR144 LL0<6. 72£+00 LLD<6. 72E+OO 

1

C0-56 LLD<4. 73E-Ol LLD<4. 73E-Ol 
C0~57 lLD<4.63E-01 LLD<4.63E-Ol 
C0-58 LL0<4.39E-Ol LLD<4.39E-01 
ccr:io LLD<5.24E-01 LLD<5.24E-Ol 
CR-51 LLD<4.60E+OO LLD<4.60E+OO 
CS-134 LLD<4.55E-Ol LLD<4.55E-Ol 
ICS>l36 LL0<4.24E-01 LLD<4.24E-Ol. 
CS-137 6.64E+Ol +-2.57E+00 6.64E+Ol +-2.57E+00 
CS-138 LLD<l.11£+00 LLD<l. 11£+00 
EU-152 LLD<2.45E+OO LLD<2~45E+OO 
.EU-154 LLD<l .42E+OO LLD<l .42£+00 
EU-155 LLD<2.22E+OO LLD<2.22E+OO 
FE-59 LLD<l.01£+00 LLD<l.01£+00 
HF-181 LLD<6.20E-Ol LLD<6.20E-01 
HG-203 LLD<S.12£-01 LLD<5.12E-01 
1-131 LLD<5.95E-Ol LL0<5.95E-Ol 
1-132 LLD<2.11E+OO LLD<2.11E+OO 
1-133 LLD<5.80E-Ol LLD<S.BOE-01 
I-134 LLD<7.04E-Ol LLD<7.04E-Ol 
I-135 LLD<l.71E+OO LLD<l.71E+OO 
K-40 LLD<l.02£+01 LLD<l.02E+Ol 
KR-85 LLD<l.47£+02 LLD<l.47E+02 
KR-85M · LLD<5.47E-Ol LLD<5.47E-Ol 
KR-87 LLD<l.27E+OO LLD<l.27E+OO 
KR-89 LLD<2i22E+Ol LLD<2.22E+Ol 
LA-140 LLD<6.64E-Ol LLD<6.~4E-Ol 
LA-142 LLD<l.30E+OO LLD<l.30E+OO 
MN-54 LLD<4.48E-Ol LLD<4.48E-Ol 

56 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
433.94 
657 . .76 
59.54 
74.67 

. 1293.64 
411.80 
356.02 
165.85 
537.27 
190.23 
477 .59 · 
569.70 
727.27 
609.32 
88.03 

165.85 
145.44 
133.51 
846.76 
122.06 
810.75 

1332.50 
320.09-
795.84 
818.51 
661.65 0.10 

1435.86 . 
1408.01 
1274.45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260~41 
1460.75 
513.99 
151.17 
402.58 
220.90 

1596.20 
641.83 
834.83 

F0082 



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

222-S COUNTING ROOM 22-MAY-90 12:37:16 

P E A K A N A L Y S I S 
• 

PK CENTROID ENERGY FWHM BACKGND NET AREA -ERROR NUCLIDES 
CHANNEL KEV KEV 

1 1324.27 661. 75 1.61 
1B 661.85 
2 2921.94 1460.51 2.06 
2B 1460.85 

' 

I ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

COUNTS 

80. 

14. 

B - ENVIRONMENTAL BACKGROUND PEAK 

COUNTS 

3112. 
36. 
150. 

156. 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
-MiiKGROUNO DESCRIPTION: BKG 

BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00 
B~CKGROUNO LIVE TIME: 60000. SECONDS 
I~ 

0 

e 

57 

% 

3.6 CS-137 
13.9 
18.l K-40 
3.8 

F0082 



% TECH. SPEC.=******(+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

2921. 94 1460.51 150. 18.1 l.96E+Ol 

(;i's 

('·' 

(;j"> 

0 

e, 

"'\!t:? 

e;:::~ 

,:,.,\; i:~ 

-

58 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* G A M M A S P E C T R U M A N A L Y S I S * 

* 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:41:22 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0 
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42 
'SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 
0 . 

~N,VIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
~&ASURED ENERGY DIFFERENCES LISTED 

. MULTIPLET ANALYSIS PERFORMED 
C) 
ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3880 
·ANALYZED BY: · AJ 
~~f' . 

SAMPLE DESCRIPTION: F8l. 
~.~OMETRY DESCRIPTION: 
SAMPLE SIZE: l.OOOOE-03 LI 

'SlYANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBMRY FILE: ANLOOO 

/ CONVERSION FACTOR: l.OOOOE-01 

@.I.LECT STARTED ON 9-JAN-90 AT 17:32:47 

~LECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3003. SECONDS 
0.10 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 17-0CT-89 
· EFFICIENCY CALIBRATION PERFORMED 31-JUL-89 
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:41:22 

SAMPLE: F83 
DATA COLLECTED ON 9-JAN-90 AT 17:32:47 
DECAYED TO 0. DAYS, 0.0000 .HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

j NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<7.39E+OO LLD<7.39E+OO 
I AG-lOBM LLD<l .37E+OO LLD<l .37E+OO 
l AG-llOM LLD<5.43E+OO LLD<5.43E+OO 

AM-241 LLD<2.60E+OO LLD<2.60E+OO 
AM-243 LLD<l.65E+OO LLD<l.65E+OO 

, AR-41 LLD<2.15E+OO LLD<2.15E+OO 
AU-198 LLD<l.34E+OO LLD<l.34E+OO 

, BA-133 LLD<2.10E+OO LLD<2.10E+OO 
,B,A-139 LLD<4.96E+OO LLD<4.96E+OO 
BA-140 LLD<5.45E+OO LL0<5.45E+OO 
~~-141 LL0<5.02E+OO LLD<5.02E+OO 
AE-7 LLD<l.22E+Ol LLD<l.22£+01 
B1-207 LLD<l.31E+OO LLD<l.31£+00 
&i-212 LLD<2.02E+Ol . LL0<2.02E+Ol 
81-214 LL0<4.1BE+OO LL0<4.18E+OO 
C0-109 LLD<2.62E+Ol LLD<2.62E+Ol 
CE-139 LLD<l.12E+OO LLD<l.12E+OO 
'GE-141 LLD<l. 97E+OO LLD<l. 97E+OO 
fEPR144 LLD<l.69E+Ol LLD<l.69E+Ol 
t0-56 LLD<l.37£+00 LLD<l.37E+OO 
~~-57 LLD<l.07E+OO LLD<l,07E+OO 
C0-58 LLD<l.50E+OO LLD<l.50E+OO 

.£0-60 LLD<l.62E+OO LLD<l.62E+OO 
CR-51 LLD<l.07E+Ol LLD<l.07E+Ol 
"CS-134 LLD<l.68£+00 LLD<l.68£+00 
,.C.,~-136 LLD<l .37E+OO LLD<l .37E+OO 
"'cS-137 5.61E+Ol +-3.86E+00 5.61E+Ol +-3.86E+OO 
CS-138 LLD<2.87£+00 LLD<2,87E+OO 
EU-152 LL0<6.30E+OO LLD<6,30E+OO 
EU-154 LLD<4.31E+OO LLD<4.31E+OO 
EU-155 LLD<4.33E+OO LLD<4.33E+OO 
FE-59 LLD<2.96E+OO LLD<2.96E+OO 
HF-181 LLD<l.64E+OO LLD<l.64E+OO 
HG-203 LLD<l.36E+OO LLD<l.36E+OO 
1-131 LLD<l.51E+OO LLD<l.51E+OO 
I-132 LLD<l.76E+OO LLD<l.76E+OO 
I-133 LLD<l.46E+OO LLD<l.46E+OO 
1-134 LLD<2.05E+OO LLD<2.05E+OO 
1-135 LLD<6.77E+OO LL0<6.77E+OO 
K-40 LLD<4.61E+Ol LLD<4.61E+Ol 
KR-85 LLD<3.51E+02 LLD<3,51E+02 
KR-85M LLD<l.45E+OO LLD<l.45E+OO 
KR-87 LLD<2.83E+OO LLD<2.83E+OO 
KR-89 Ltol<5.27E+Ol LLD<5.27E+Ol 
LA-140 LLD<l.32E+OO LLD<l.32E+OO 
LA-142 LLD<3.27E+OO LLD<3.27E+OO 
MN-54 LLD<l.58E+OO LLO<l.58E+OO 
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ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
433.94 
657.76 
59.54 
74.67 

1293.64 
411.80 
356.02 
165.85 
537.27 
190.23 
477. 59 
569.70 
727. 27 
609.32 
88.03 

165.85 
145.44 
133.51 
846.76 
122.06 
810.75 

1332,50 
320.09 
795 ;84 
818.51 
661. 65 -0 .10 

1435.86 
1408.01 
1274.45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260.41 
1460.75 
513.99 
151.17 
402.58 
220.90 

1596.20 
641.83 
834.83 

F0083 



MN-56 LLD<l.55E+OO 
NA-22 LLD<l.56E+OO 
NA-24 LLD<l.43E+OO 
NB-94 LLD<l.35E+OO 
NB-95 LLD<l.46E+OO 
NB-97 LLD<6.59E+OO 
NP-238 LLD<5.51E+OO 
NP-239 LLD<7.82E+OO 
PA-233 LLD<3.05E+OO 
PA-234M LLD<2.84E+02 
PB-210 LLD<3.58E+Ol 
PB-212 LLD<2.73E+OO 
PB-214 LLD<4.16E+OO 
P0-210 LLD<l.10E+05 
P0-214 LLD<l.39E+04 

' P0-216 LLD<7.06E+04 
PU-239 LLD<l.49E+04 
PU-241 LLD<5.01E+05 
RA-224 LLD<3.02E+Ol 
RA-226 LLD<3.16E+Ol 
RB-88 LLD<l.35E+Ol 
RB-89 LLD<6.80E+OO 
~:-220 LLD<l .34E+03 
RU-103 LLD<l.51E+OO 
RURH106 LLD<2.57E+Ol 
i~:124 LLD<l.22E+OO 
SB-125 LLD<l.40E+Ol 
~-46 LLD<2.39E+OO 
sr-75 LLD<l.83E+OO 
S.1'Ar-113 LLD<l. 92E+OO 
SR-85 LLD<l.54E+OO 
Sll-91 LLD<2 .'45E+OO 
~8.-92 LLD<2.48E+OO 
T·A-182 LLD<5. 76E+OO 
f:~-99M LLD<l.llE+OO 
TE-123M-LLD<l.07E+OO 
i&-125M LLD<3.38E+02 
TE-132 LLD<l.25E+OO 
fl1>.:.228 LLD<7 .35E+Ol · 
}:.k-208 LLD<l.92E+OO 
0~235 LLD<l.94E+OO 
U-237 LLD<5.08E+OO 
W-187 LLD<5.12E+OO 
XE-131M LLD<4.80E+Ol 
XE-133 LLD<2.39E+OO 
XE-133M LLD<l.15E+Ol 
XE-135 LLD<l.23E+OO 
XE-138 LLD<9.04E+OO 
Y-88 LLD<l.28E+OO. 
Y-91 LLD<6.62E+02 
Y-91M LLD<l.85E+OO 
ZN-65 LLD<4.37E+OO 
ZR-95 LLD<2.51E+OO 
ZR-97 LLD<l.29E+OO 

LLD<l.55I+OO 
LLD<l. 56E+OO 
LLD<l.43E+OO 
LLD<l.35E+OO 
LLD<l.46E+OO 
LLD<6.59E+OO 
LLD<5.51E+OO 
LLD<7.82E+OO 
LLD<3.05E+OO 
LLD<2.84E+02 
LLD<3.58E+Ol 
LLD<2.73E+OO 
LLD<4.16E+OO 
LLD<l.10E+05 
LLD<l.39E+04 
LLD<7.06E+04 
LLD<l. 49E+04 
LLD<5.01E+05 
LLD<3.02E+Ol 
LLD<3.16E+Ol 
LLD<l.35E+Ol 
LLD<6.80E+OO 
LLD<l.34E+03 
LLD<l.51E+OO . 
LLD<2.57E+Ol 
LLD<l. 22E+OO 
LLD<l.40E+Ol 

... ,LLD<2. 39E+OO 
LLD<l.83E+OO 
LLD<l.92E+OO 
LLD<l.54E+OO 
LLD<2.45E+OO 
LLD<2.48E+OO 
LLD<5.76E+OO 
LLD<l. llE+OO 
LLD<l.07E+OO 
LLD<3.38E+02 
LLD<l. 25E+OO 

'LLD<7.35E+Ol 
LLD<l. 92E+OO 
LLD<l.94E+OO 
LLD<5.08E+OO 
LLD<5.12E+OO 
LLD<4.80E+Ol 
LLD<2.39E+OO 
LLD<l.15E+Ol 
LLO<l.23E+OO 
LLD<9.04E+OO 
LLD<l. 28E+OO 
LLD<6.62E+02 
LLD<l.85E+OO 
LLD<4.37E+OO 
LLD<2.51E+OO 
LLD<l .29E+oo· 

TOTAL 5.61E+Ol +-3.86E+OO 5.61E+Ol +-3.86E+OO 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE.ACTIVITY = 1.16E-08 UC/LI 
TOTAL MEASURED ACTIVITY = 5.61E+Ol {+-3.86E+OO) UC/LI 
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.846. 76 
1274.55 
1368.60 
702.63 
765.78 
657.92 
984.45 
277.60 
311. 98 

1001.03 
465.03 
239.00 
351. 92 
804.00 
799.70 
804.90 
129.30 
148.57 
240.99 
186 .10 

1836.00 
1031.88 
549.73 
497.08 
621.80 
602. 72 
176.33 

11·20. 45 
264.66 
391. 67 
513.99 
555.60 

1383.94 . 
1121.30 
140.51 
159.00 
109.27 
228.16 
84.37 

583 .14 
185. 71 
208.00 
685.74 
163.98 
81.00 . 

233.21 
249.79 
258.41 

1836.06 
1204.90 
. 555.60 
1115. 55 
756.73 
743.33 
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 

P E A K A N A L V S I S 

PK CENTROID ENERGY FWHM BACkGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1 63.98 32.57 1.26 764. 300. 
2 704.06 352.24 1.16 246. 167. 
2B 351.90 109. 
3 1166.20 583 .14 · 1.53 95. 130. 
3B 583.13 94. 
4 1218.31 609.18 1.49 114. 132. 
4B 609.19 122. 
5 1323.09 661.55 1.60 108. 1310. 
5B 661.41 81. 
6 1821. 76 910.81 1.84 63. 80. 
68 . 910. 98 84 . 
7 2920.80 1460.50 2.10 16. 574. 
78 1460.58 611. 

r? 

6RROR QUOTATION AT 1.96 SIGMA ' . PEAK CONFIDENCE LEVEL AT 85.0% 
0-: 

B - ENVIRONMENTAL BACKGROUND PEAK 
0 ... 

~. 
B~tKGROUND SUBTRACTION PERFORMED USING FILE BK0013 
B~CKGROUNO DESCRIPTION: BKG 

22-MAV-90 12:41:22 

ERROR NUCLIDES 
% 

27.2 CE-144 
30.9 PB-214 

28.2 
28.0 EU-154, 

24.1 TL-208 
29.8 B1-214, 

21.0 RU-103 
5.9 CS-137 

28.8 
38.6 

23.3 
8.5 K-40 

5.5 

BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00 
BACKGROUND LIVE TIME: 7000. SECONDS 

i :""!1' I ,;,i '\ 

.u' 
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% TECH. SPEC.=******(+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

63. 98 ' 3.2. 57 300. 27.2 1.45E+0l 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

~704 .. 06 352.24 167. 30.9 1.45E+0l 
!,"'1166.20 583.14 130. 28.0 1.69E+0l 

1218.31 609.18 132. 29.8 I. 77E+0l 
01•821. 76 910.81 80. 38.6 1~48E+0l 
2920.80 1460.50 574. 8.5 l.57E+02 

0 

c:~~;_ 

"'~ 

_, 

63 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* G A M M A S P E C T R U M A N A L Y S I S 

·* 
* 

* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM 22-MAY-90 12:57:40 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: . 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

to. 
ENVIRONMENTAL BACKGROUND SUBTRACTED 

ttLD CALCULATION PERFORMED 
l1~ASURED ENERGY DIFFERENCES LISTED 
ir:,1.JLTIPLET ANALYSIS PERFORMED 
0 :· 
ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SDlOOO 

<7.\~ALYZED BY: AJ 

"SAMPLE DESCRIPTION: F84 
~fOMETRY DESCRIPTION: 
tSAMPLE SIZE: l.OOOOE-03 LI 
r,~TANDARD SIZE: 1.0000E+OO EA 
ANALYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR: l.OOOOE-01 

COLLECT STARTED ON 9-JAN-90 AT 17:38:48 -
il.~OLLECT LIVE TIME: 

REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3003. SECONDS 
0.10 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 23-NOV-89 
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89 
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222-S COUNTING ROOM 

P E A K A N A L Y S I S 

PK CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV · KEV 

1 93.93 46.86 1. 14 
2C 1126.47 562.71 1.54 

JC 1138.56 568.75 1.54 

4 1209.44 604. 18 1.49 

5 1323.32 661.10 1.47 
5B 661.82 
6C 1591.62 795.24 1.46· 
7C 1603.60 801.23 1.46 
8 2346.20 1172. 65 1.87 
9 2664.57 1331. 96 1.86 

10 2921.50 1460.56 1.63 
"'9.0B 1461. 77 
t,..;,\ 

(ERROR :QUOTATION AT 1. 96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

0 

COUNTS 

351. 
183. 

210. 

221. 

149. 

92. 
87. 
56. 
13. 
5. 

t~,- MULTIPLET ANALYSIS CONVERGED NORMALLY 
'B· - ENVIRONMENTAL BACKGROUND PEAK 

COUNTS 

105. 
186. 

285. 

1797. 

6884. 
35. 

1210. 
134. 

1128. 
1060. 
162. 

182. 

r.BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
BACKGROUND DESCRIPTION: BKOOll 

ql1\CKGRQUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00 
BACKGROUND LIVE TIME: 6000. SECONDS _..,,, 

-
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22-MAY-90 12:57:40 

ERROR NUCLIDES 
% 

53.0 
27.2 CS-134, 

EU-152 
23.1 CS-134, 

BI-207 
5.2 SB-124, 

CS-134 
2.4 CS-137 

46.4 
7 .1 CS-134 

21.5 CS-134 
6.2 C0-60 
6 .1 C0-60 

16.0 K-40 
11. 2 



222-S COUNTING ROOM 22-MAY-90 12:57:40 

SAMPLE: F84 
DATA COLLECTED ON 9-JAN-90 AT 17:38:48 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE- THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<2.06E+OO LLD<2.06E+OO 
AG-lOBM LLD<7.20E-Ol LLD<7.20E-Ol 
AG-llOM LLD<3.92E+OO LLD<3.92E+OO 
AM-241 LLD<3.84E+OO LLD<3.84E+OO 
AM-243 LLD<l.05E+OO LLD<l.05E+OO 
AR-41 LLD<4.93E-Ol LLD<4.93E-Ol 
AU-198 LLD<6.21E-01 LLD<6.21E-Ol 
BA-133 LLD<9.63E-Ol LLD<9.63E-Ol 
BA-139 LLD<2.18E+OO LLD<2.18E+OO 

~A-140 LLD<2.14E+OO LLD<2.14E+OO 
BA-141 LLD<2.15E+OO LLD<2.15E+OO 

r.HE-7 LLD<6. 79E+OO LLD<6. 79E+OO 
BI-207 LLD<5.86E-Ol LLD<5.86E-Ol 

(B•J-212 LLD<7. 22E+OO LLD<7. 22E+OO 
.Jll-214 LLD<2.25E+OO LLD<2.25E+OO 
~eb-109 LLD<l.50E+Ol LLD<l.50E+Ol 
c§E-139 LLD<4.94E-Ol LLD<4.94E-Ol 
CE-141 LLD<7.99E-Ol LLD<7.99E-Ol 

"'CEPR144 LLD<6 .·74E+OO LLD<6. 74E+OO 
C0-56 LLD<5.21E-Ol LLD<5.21E-Ol 

rto-57 LLD<4.35E-Ol LLD<4.35E-Ol 
;,,Cp-58 LLD<4. 57E-Ol LLD<4. 57E-Ol 
."C0-60 2.52E+Ol +-l.56E+OO 2.52E+Ol +-l.56E+OO -CR-51 
--&S-134 

C'CS-136 
CS-137 
CS-138 
EU-152 
EU-154 
EU-155 
FE-59 
HF-181 
HG-203 
1-131 
1-132 
1-133 
1-134 
1-135 

, K-40 
1 KR-85 

KR-85M 
KR-87 
KR-89 
LA-140 

LLD<5.03E+OO LLD<5.03E+OO 
2.18E+Ol +-1.57E+OO 2.18E+Ol +-l.57E+OO 

LLD<4.96E-01 LLD<4.96E-01 
1.06E+02 +-2.90E+00 l.06E+02 +-2.90E+OO 

LLD<6.89E-Ol 
LLD<l .18E+OO 
LLD<9.67E-01 
LLD<l.78E+OO 
LLD<l.lSE+OO 
LLD<7.35E-Ol 
LLD<6.16E-Ol 
LLD<7.08E-Ol 
LLD<6.05E-Ol 
LLD<6.64E-Ol 
LLD<7.39E-Ol 
LLD<l.39E+OO 
LLD<9 .13E+OO 
LLD<l.52E+02 
LLD<4.99E-Ol 
LLD<l. 49E+00 
LLD<2.49E+Ol 
LL~~3.68E-Ol 
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LLD<6.89E-Ol 
LLD<l .18E+OO 
LLD<9.67E-Ol 
LLD<l. 78E+OO 
LLD<l.lSE+OO 
LLD<7.35E-Ol 
LLD<6.16E-Ol 
LLD<7.08E-Ol 
LLD<6.05E-Ol 
LLD<6.64E-Ol 
LLD<7.39E-Ol 
LLD<l.39E+OO 
LLD<9.13E+OO 
LLD<l.52E+02 
LLD<4.99E-Ol 
LLD<l.49E+OO 
LLD<2.49E+Ol 
LLD<3.68E-Ol 

ENERGY COMPARISON 
(KEV) · 

EXPECT DIFF 

911.07 
433.94 
657.76 
59.54 
74.67 

1293.64 
411.80 
356.02 
165.85 
537.27 
190.23 
477.59 
569.70 
727. 27 
609.32 
88.03 

165.85 
145.44 
133.51 
846.76 
122.06 
810.75 

1332.50 -0.54 
1173. 24 -0. 59 
320.09 
795.84 -0.61 
604.70 -0.52 
818.51 
661. 65 -0. 55 

1435.86 
1408.01 
1274.45 

105 .. 31 
1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260.41 
1460.75 
513.99 
151.17 
402.58 
220.90 

1596.20 
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LA-142 LLD<l.38E+OO 
MN-54 LL0<5.70E-01 
MN-56 LL0<5.87E-Ol 
NA-22 LLD<3.91E-Ol 
NA-24 LLD<6.13E-Ol 
NB-94 LLD<4.96E-01 
NB-95 LLD<5.02E-Ol 
NB-97 LLD<4.75E+OO 
NP-238 LLD<2.24E+OO 

1 NP-239 LLD<3.38E+OO 
PA-233 LLD<l.48E+OO 
PA-234M LLD<9.84E+Ol 
PB-210 LLD<l.76E+Ol 
PB-212 LLD<l.13E+OO 
PB-214 LLD<l.59E+OO 
P0-210 LL0<5.80E+04 
P0-214 LLD<l.89E+04 
P0-216 LLD<4.45E+04 
PU-239 LLD<5.92E+03 
PU-241 LL0<2.02E+05 
RA-224 LLD<l.21E+Ol 
RA-226 LLD<l.13E+Ol 

CR18-88 LLD<3.16E+OO 
RB-89 LLD<2.42E+OO 

~RN-220 LLD<4.89E+02 
rRU-103 LLD<6.34E-Ol 

RURH106 LLD<l.04E+Ol 
6;B-124 LL0<6.53E-Ol 
SB-125 LLD<5.89E+OO 

CSC-46 LLD<5.37E-Ol 
~E-75 LLD<7.77E-Ol 

•'"sN-113 LLD<8~83E-01 
~sR-85 LLD<6.69E-01 
., .. SR-91 LLD<9. 44E-0l 
~R-92 LLD<4.94E-OI 
TA-182· LLD<l.73E+OO 

-rC-99M LLD<4.47E-Ol 
TE-123M LLD<4.48E-Ol 

i°E-125M LLD<l .36E+02 .. 
clE-132 LLD<5.24E-Ol 

TH-228 LLD<4.75E+Ol 
TL-208 LLD<6.98E-Ol 
U-235 LLD<7.44E-Ol 
U-237 LLD<2.17E+OO 
W-187 LLD<l.66E+OO 
XE-131M LLD<2.00E+Ol 
XE-133 LLD<l.72E+OO 
XE-133M LLD<4.69E+OO 
XE-135 LLD<5.41£-0l 
XE-138 LLD<4.03E+OO 
Y-88 LLD<3.00E-Ol 
Y~91 LLD<l.52E+02 
Y-91M LLD<7.14E-Ol 
ZN-65 LLD<l.31E+OO 
ZR-95 LLD<8.81E-01 
ZR-97 LLD<4.69E-Ol · 

LLD<l.38E+OO 
LLD<5.70E-Ol 
LLD<5.87E-Ol 
LLD<3.91E-Ol 
LLD<6.13E-Ol 
LLD<4.96E-Ol 
LLD<5.02E-Ol 
LLD<4.75E+OO 
LLD<2.24E+OO 
LLD<3.38E+OO 
LLD<l.48E+OO 
LLD<9.84E+Ol 
LLD<l.76E+Ol 
LLD<l .13E+OO 
LLD<l. 59E+OO 
LLD<5.80E+04 
LLD<l.89E+04 
LLD<4.45E+04 
LLD<5.92E+03 
LLD<2.02E+05 
LLD<l. 21 E+Ol 
LLD<l .13E+Ol 
LLD<3.16E+OO 
LLD<2.42E+OO 

. LLD<4.89E+02 
LLD<6.34E-Ol 
LLD<l.04E+Ol 

r · LLD<6. 53E-Ol 
LLD<5.89E+OO 
LLD<5.37E-01 
LLD<7.77E-Ol 

. LLD<B. 83E-Ol 
LLD<6.69E-Ol 
LLD<9.44E-Ol 
LLD<4.94E-Ol 
LLD<l.73E+OO 
LLD<4.47E-Ol 
LLD<4.48E-Ol 
LLD<l. 36E+02 
LLD<5.24E-01 
LLD<4.75E+Ol 
LLD<6.98E-01 
LLD<7.44E-Ol 
LLD<2.17E+OO 
LLD<l.66E+OO 
LLD<2.00E+Ol 
LLD<l. 72E+OO 
LLD<4.69E+OO 
LLD<5.41E-Ol 
LLD<4.03E+OO 
LLD<3.00E-01 
LLD<l.52E+02 
LLD<7.14E-Ol 
LLD<l .31E+OO 
LLD<8.81E-Ol 
LLD<4.69E-01 

641.83 
834.83 
846.76 

1274.55 
1368.60 
702.63 
765.78 

. 657. 92·· 
984.45 ·. 
277 .60 

. 311. 98 
1001.03 
465.03 
239.00 
351. 92 
804.00 
799.70 
804.90 
129.30 
148.57 
240.99 
186.10 

1836.00 
1031.88 
549.73 
497.08 
621.80 
,602. 72 
0

176.33 
1120.45 
264.66 
391.67 
513.99 
555.60 

1383.94 
1121.30 
140.51 
159.00 
109··~-27 
228.16 
84.37 

583 .14 
185. 71 
208.00 
685.74 
163.98 
· 81. 00 
233.21 
249.79 
258.41 

1836.06 
1204.90 
555.60 . 

1115.55 
756.73 
743.33 

TOTAL l.53E+02 +-3.65E+OO 1.53E+02 +-3.65E+OO 

STANDARD DEVIATION= 0.04 
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EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= 2.33E-09 UC/LI 
TOTAL MEASURED ACTIVITY = 1. 53E+02 ( +-·3. 65E+OO) UC/LI 
% TECH. SPEC.=******(+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR 
CHANNEL KEV \ COUNTS % 

93.93 . 46.86 105. 53.0 
1126.47 562. 71 186. 27.2 
1138.56 568.75 285. 23.1 
1603.60 801.23 134. 21.5 

o,,· 

GAMMAS/SEC 

1.51E+Ol 
7.94E+OO 
l.23E+Ol 
7.67E+OO 

r~PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 
tl'!> 
'tENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
(fHANNEL KEV COUNTS ,· % 

C2921. 50 1460.56 162. 16.0 1.54E+Ol 

-ot-J,,:\.::., 
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. . 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* 
* 

G A M M A S P E C T R U M A N A L Y S I S 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:58:18 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 

, NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 

~ROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

"ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 

~EASURED ENERGY DIFFERENCES LISTED 
)tVLTIPLET ANALYSIS PERFORMED .. 
i!/...,,. .. , ' 

<t\NAL YSIS OF SPECTRUM SAVED IN DISK FILE: SD4881 
ANALYZED BY: AJ 

tSAMPLE .DESCRIPTION: FIBI 
'GEOMETRY DESCRIPTION: 
r&.~MPLE SIZE: 1. OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 

-ANALYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR: 5.0000E-01 

"'COLLECT STARTED ON - . . ~CbLLECT LIVE TIME: 
REAL TIME: 

9-JAN-90 AT 21:47:12 

3000. SECONDS 
3031. SECONDS 

DEAD TIME: 1.02 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT .·. 

ENERGY CALIBRATION PERFORMED 26-DEC-89 
EFFICIENCY CALIBRATION PERFORMED l-SEP-89 

69 

rUHH 



--~--·----~----- --~~ 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:58:18 

P E A K A N A L Y S I S 

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES 
CHANNEL KEV KEV COUNTS COUNTS % 

1 53.52 26.94 1.09 2647. 1374. 11.6 
1B 27.06 123. 34.3 
2 951.30 475.58 1.50 4649. 925. 22.0 CS-134 
JC 1126.85 563.33 1.57 3190. 3491. 6.5 CS-134, 

EU-152 
4C 1138.98 569.39 1.57 3111. 6628. 4.7 CS-134, 

BI-207 
5 1209.75 604.77 1.55 3004. 41038. 1.0 CS-134 
6 1323.62 661. 70 1.66 2076. 63912. 0.8 CS-137 
6B 661.35 379. 12.7 
7C 1591.87 795.82 1. 72 1666. 29757. 1.5 CS-134 
BC 1604.14 801.96 1. 72 1599. 2941. 7.8 CS-134 
9 2077.47 1038.67 1.87 1554. 402 • 32.7 CS-134 

.lOC 2335.39 1167. 68 _ 2.06 968. 634. 19.9 CS-134 
llC 2346.28 1173.13 2.06 950. 27131. 1.4 C0-60 

"'1'2 2664.80 1332.48 2.26 274. 24465. - 1.3 C0-60 
13 2729.85 1365.03 2.22 113. 815. 8.1 CS-134 

(lt4 2801.21 1400.74 2.60 92. 374. 13.2 B1-214 

C1~B 
2921.41 1460.88 2.44 -., 62. 818. 7.6 1(-,40 

1460.80 854. 7 .1 
c.~-
,gRROR QUOTATION AT I. 96 SIGMA 
f~AK CONFIDENCE LEVEL AT 85.0% 

~1- MULTIPLET ANALYSIS CONVERGED NORMALLY 
a' - tENVIRONMENTAL BACKGROUND PEAK 

frACKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
al_\CKGROUND DESCRIPTION: BKG 
.BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00 
BACKGROUND LIV£ TIME: 3000. SECONDS 

70 

--------------~--~ 

F0181 



LA-142 LLD<l.83E-Ol 
MN-54 LLD<8.51E-02 
MN-56 LLD<l.OlE-01 
NA-22 LL0<5.34E-02 
NA-24 LLD<7.43E-02 
NB-94 LLD<6.84E-02 
NB-95 LLD<B.OOE-02 
NB-97 LLD<5.74E-01 
NP-238 LLD<3.59E-01 
NP-239 LL0<3.79E-Ol 
PA-233 LLD<l.60E-Ol 
PA-234M LLD<l.81E+Ol 
PB-210 LLD<l.97E+OO 
PB-212 LLD<l.27E-Ol 
PB-214 LLD<l.76E-Ol 
P0-210 LL0<7.22E+OJ 
P0-214 LL0<3.73E+03 
P0-216 LL0<6.39E+03 
PU-239 LL0<5.10E+02 
PU-241 LLD<l.82E+04 
RA-224 LLD<l.29E+OO 

<AA-226 LLD<l.29E+OO 
RB-88 LLD<3.41E-Ol 

'itB-89 LL0<4.32E-Ol . 
t~N-220 LLD<6.96E+Ol 
RU-103 · LLD<8.38E-02 

@RH106 LLD<l.46E+OO 
SB-124 LLD<l.92E-01 

($8-125 LLD<5.59E-Ol 
lC~46 LLD<l.12E-Ol 

'·'SE-75 LLD<a.·99(-02 
rSN-113 LLD<l.lOE-01 
'SR-85 LLD<7.40E-02 
:;s~R-91 LLD<l.40[-01 
SR-92 LLD<4.77E-02 

• A-182 LLD<3.00E-Ol 
TC-99M LLD<3.90E-02 

it-123M LLD<4.36E-02 
I cif.E-125M LLD<l.21E+Ol 
1 TE-132 LLD<5.78E-02 

TH-228 LLD<3.95E+OO 
TL-208 LLD<l.OOE-01 
U-235 LLD<7.18E-02 
U-237 LLD<2.32E-Ol 
W-187 LLD<2.39E-Ol 
XE-131M LLD<l.98E+OO 
XE-133 LLD<l.45E-Ol 
XE-133M LLD<4.62E-Ol 
XE-135 LLD<5.41E-02 
XE-138 LLD<4.54E-Ol 
V-88 LLD<3.21E-02 
V-91 LLD<2.36E+Ol 
Y-91M LLD<l.06E-Ol 
ZN-65 LLD<2.27E-Ol 
ZR-95 LLD<l.37£-01 
ZR-97 LL0<7.73E-02 

LLD<l. 83E-01 
LL0<8.51E-02 
LLD<l.OlE-01 
LL0<5.34E-02 
LLD<7.43E-02 
LLD<6.84E-02 

. LL0<8. OOE-02 
LLD<5.74E-Ol 
LLD<3.59E-Ol 
LLD<3.79E-Ol 
LLD<l.60E-Ol 
LLD<l.81E+Ol 
LLD<l.97E+OO 
LLD<l.27E-Ol 
LLD<l.76E-01 
LLD<7.22E+03 
LLD<J.73£+03 
LLD<6.39E+03 
LLD<5.10E+02 
LLD<l.82£+04 
LLD<l.29E+OO 
LU:l<l. 29£+00 
LLD<3.41E-Ol 
LL0<4.32E-Ol 
LL0<6.96E+Ol 
LLD<8.38E-02 

. · ,LLD<l .46E+OO 
LLD<l.92E-Ol 
LLD<5.59E-01 
LLD<l.12E-Ol 
· LLD<8._99E-02 
LLD<l.lOE-01 

-LL0<7.40E-02 
LLD<l.40E-Ol 
LLD<4.77E-02 
LLD<3.00E-Ol 
LLD<3.90E-02 
LLD<4.36E-02 
LLD<l.21E+Ol 
LLD<5.78E-02 
LLD<3.95E+OO 
LLD<l.OOE-01 
LLD<7.18E-02 
LLD<2.32E-Ol 
LLD<2.39E-Ol 
LLD<l.98E+OO 
LLD<l.45E-Ol 
LLD<4.62E-Ol 
LLD<5.41E-02 
LLD<4.54E-Ol 

"LLD<3.21E-02 
LLD<2.36E+Ol 
LLD<l.06E-Ol 
LLD<2.27E-Ol 
LLD<!. 37E-Ol 

.LLD<7. 73[-02 

641.83 
834.83 
846.76 

1274.55 
1368.60 
702.63 
765.78 
657.92 
984.45 
277 .60 
311.98 

1001.03 
465.03 
239.00. 
351. 92 
804.00 
799.70 
804.90 
129.30 
148.57 
240.99 
186 .10 

1836.00 
103r:a8 
549.73 
497.08 
621.80 
602. 72 
176.33 

1120.45 
264.66 
391. 67 
513.99 
555.60 

1383.94 
1121.30 
140.51 

. 159'~00 
109.27 
228.16 
84.37 

583~14 
185. 71 
208.00 
685.74 
163.98 
81.00 

233.21 
249.79 
258.41 

1836.06 
1204.90 
555.60 

1115.55 
756.73. 
743.33 

TOTAL 7.96£+01 +-6.23E-Ol 

7-1 

7.96[+01 +-6.2~£-01 

STANDARD DEVIATION z 0.07 
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EBAR •*****MEY/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• 1.45£-09 UC/LI 
TOTAL MEASURED ACTIVITY a 7.96E+Ol (+-6.23E-01) UC/LI 
% TECH. SPEC. • *_'"**** ( +-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

53.52 26.94 1251. 13.2 
951.30 475.58 925. 22.0 

1126.85 563.33 3491. 6.5 
r-,!138.98 569.39 6628. 4.7 

1604.14 801.96 2941. 7.8 
~2011 .47 1038.67 402. 32.7 

2335 .• 39 1167 .68 634. 19.9 

GAMMAS/SEC 

l.32E+03 
6.21E+OO 
2.73E+Ol 
5.24E+Ol 
3.19E+Ol 
5.52E+OO 
9.66E+OO 

I €,;~729.85 1365.03 815. 8. I l.42E+Ol 
dao1.21 1400.74 374. 13.2 6.66E+OO ., 

c· 
PEAKS ELIMINATED BY BACKGROUND. SUBTRACTION 

<IT 
i CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 

(CHANNEL KEV COUNTS % 

c,1921.41 1460.88 818. 7.6 l.51E+Ol --
a,., 

' ' 72 
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Analytical Batch 

Lab Segment Serial No.: F0077 Customer ID.: 89-044 

Uranium Analysis 
Instrument WA77344 

Procedure/ Rev LA-925-1 06/ A-2 
Fusion Dissolution 

Technologist 68598/R. D. Hale 

Date 12/27/89 

Temperature 23C 

Starting Time 09:00 

Ending Time 11 :DO 

Chemist S. A. Catlow 

Description Lab. Id. Description Lab. Id. 

1 Initial Check Standard F0081 12 

2 Blank F0192 13 

3 Sample 89-044 F0082 14 

4 Duplicate 89-044 F0083 15 

5 Sample 89-049 F0178 16 

6 Duplicate 89-049 F0179 17 

7 Spike 89-049 F0180 18 

8 Ending Check Standard F0181 19 

9 20 .. -

10 21 

11 22 

Primary Book Second Book Third Book Final Volume 

Standard Type 
No. & Aliquot No. & Aliquot No. & Aliquot of Standard 

LMCS Check Standard 58838/.17 uL 5.7 ml 

Spike 54838/.16 uL Sample/.80 uL 6.2 mL 

,,.._,. 
, 

' 
, 

' V 

Prepar~by: c;~~L H. S. Rich Date: 05/16/90 
, J · Signa'nirc-) Printed Nam(• 

Verified by: -~V)//AA/f _L1;1 ~J?,,~ J C. M. Seidel Date: 05/16/90 
- sjK{i' ~ Primed Name • a1Ufl• 

A ;2~ ~ cdiJ f}:1LMJ_ -(c i' ~.H. Taylor Date: q- 1-t/o pprovedby:. ·· -~~~ 1 

Signature ,'1tt>IJJw .. tf:,.r,fh J/hoS(... .P1inll'(i Nam~ -, 



WATER DIGESTION TEST ANALYSIS 
0 
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Single Shell Tank Project 

Tank 241-U-110 

Core 6 

Segment 3 

Customer ID: 89-044 

Check 
Standard 

Laboratory ID: F0086 

Water Digestion 

Ion Chromatograph 
Fluoride 94.20% 
Chloride 104.60% 
Nitrate 104.80% 
Phosphate 97.40% 
Sul fate 97.20% 

Laboratory ID: F0086 

Total Organic Carbon/ 100.72% 
Carbonate 

9 2 n 6 a o 9 4 6 

Water Digestion 
Laboratory Results of Solids 
Units are Sample Wet Weight 

Laboratory Segment Serial No.: F0077 

Blank Sample Sample 
Duplicate 

F0098 F0087 F0088 

8.90 g/L 8.91 g/L 

< .1 ppm 2.91E+03 ug/g 3.40E+03 ug/g 
< .1 ppm <l.13E+03 ug/g <l.13E+03 ug/g 
<1.0 ppm 5.35E+04 ug/g 5 .10E+04 ug/g 
<1.0 ppm 2.17E+04 ug/g 2.59E+04 ug/g 
<1.0 ppm <l .13E+04 ug/g <l .13E+04 ug/g 

F0098 F0087 F0088 

6.37E-Ol ug/min 1. 08E+04 ug/g 9.23E+03 ug/g 

Spike of Check. 
Sample Standard 

F0089 F0186 

13.2 g/L 

117 .10% 92.80% 
113.00% 92.60% 
104.70% 102.40% 
117. 90% 95.80% 
109.90% 94.20% 

F0089 F0090 

81. 70% 103.27% 



Single Shell Tank Project Water Digestion 
Sample Results on Laboratory Digestion 

Tank 241-U-110 
Core 6 
Segment 3 

Customer ID: 89-044 Laboratory Segment Serial No.: F0077 

Check Blank Sample Sample . Spike of Check 
Standard Duplicate Sample Standard 

Laboratory ID: F0086 F0098 F0087 F0088 F0089 F0186 

Water Digestion 8.90 g/L 8.91 g/L 13.2 g/L 

Ion Chromatograph 

Fluoride 94. 20% < .1 ppm . 25. 9 ppm 30.3 ppm 117 .10% 92.80% 
\ 

·chloride 104.60% < .1 ppm <10.1 ppm <10.1 ppm 113.00% 92.60% 
Nitrate 104.80% 0.29 ppm 476 · ppm 454 ppm 104.70% 102.40% 
Phosphate 97. 40% <1 ppm 193 ppm 231 ppm 117. 90% 95.80% 
Sulfate 97. 20% <1 ppm <101 ppm <101 ppm 109.90% 94. 20% 

Laboratory ID: F0086 F0098 F0087 F0088 F0089 F0090 
Total Organic Carbon/ 100.72% 6.37E-Ol ug/min 9.62E-02 g/L 8.22E-02 g/L 81. 70% 103.27% 

Carbonate 



Analytical Batch 

Lab Segment Serial No.: F0077 Customer ID.: 89-044 

Water Digestion 
Instrument N/A Note: Sample is not spiked prior to 

Procedure / Rev LA-504-1 01 / A-2 
digestion. This procedure provides a sample 

Technologist 
to be spiked later with the appropriate 

6B107/N. E. Wright elements. 
Date 12-28-90 

Temperature 24C 

Starting Time 14:00 12-27-90 

Ending Time 10:28 12-18-90 

Chemist H. S. Rich 

Description Lab. Id. Description Lab. Id. 

1 Blank F0098 12 

0 2 Sample 89-044 · F0087 13 .. ' 

3 Duplicate 89-044 F0088 14 

4 Spike F0089 15 

5 16 

6 17 

7 18 - 8 19 - !'.:) 20 . ,,. ~~- . 

10 21 

11 22 

Primary Book Second Book Third Book Final Volume 

Standard Tvoe 
No. & Aliquot No. & Aliquot No. & Aliquot of Standard 

N/A 

0 
~ :.;: 
2. / ' A ...,. 

iJ.l 
;, 

Prepar~-/J::::nJ J H. S. Rich Date: 05-16-90 
r---1Signallll1,) l'rinlL'<I N:ime 

"' 
~ 

Verified by:~~ ~;;..~__dif~ C. M. Seidel Date: 05-16-90 
Si~\~fl• . Printed Name 

N -0 

77 -
V) 
V) 

•. Approved by:_&&Jif ~v ½,ort{; /Jlf..&JJ_ -fu, L.H. Taylor Date: C(--J-Cfo 
I . Signature f,,-j--{)f)Ji {i;rl ,<,,,.,-)1/ f}t/055 P1i11t,·d Nam,• 



Analytical Batch 

Lab Segment Serial No.: F0077 Customer ID.: 89-044 

Ion Chromatograph Analysis 
Instrument WB24721 Water Digestion 

Procedure I Rev LA-533-105/ A-3 

Technologist N. Wright/6B107 

Date 1-3-90 

Temperature 26C 

Starting Time 10:00 

Ending Time 15:00 

Chemist H. S. Rich 

Description Lab. Id. Description Lab. Id. 

1 Initial Check Standard F0086 12 

0 2 Blank 89-044'' F0098 13 

3 Sample 89-044 F0087 14 

4 Duplicate 89-044 F0088 15 

5 Spike 89-044 F0089 16 

6 Check Standard F0090 17 

7 Reagent Blank 89-049 F0194 18 

8 Sample 89-049 F0183 19 

9 Duplicate 89-049 F0184 20 ~, ~ -~ 

10 Spike 89-049 F0185 21 

11 Ending Check Standard F0186 22 

Primary Book Second Book Third Book Final Volume 

Standard Tvpe 
No. & Aliquot No. & Aliquot No. & Aliquot of Standard 

LMCS Check Standard 6C11 HF/100 uL 10.1 ml 

Spike 35C9-61/300 Sample/10 uL 5.31 ml 
.. 

0 
R:': .... 
0 / = 
:.;· 

µ.,l 

;, 

Prepar~by: ~ k;,,i H. S. Rich Date: .05-22-90 
I J/ Sign~rc ' / l'rinrt-<l Name 

"' p:; 

Verified by: ~~_A{_ ~~ C.M. Seidel Date: 05-22-90 
P1intctl N,;imc 

78 
N 
0 
~ 

_, 
Approved by:__&~~v,,JJc.lffC/JJ!i;,~ -f'o, L.H. Taylor Date: C/-7-·Ci() 

S1gn:1111rc .~fp,11/1Pl'l Xi>tr IY!os '; 1'1inll-d Nanll' 
, 



Single Shell Taruc Phase 
Calibration Record I-A 

Analyte: Ion Chromatograph 
Procedure LA 533-105 Revision: A-3 
Instrument: Dionex 4000 Property Number: WB24721 
Technologist: Nora Wriaht Payroll Number: 68107 
Date: 01-02-90 

Calibration Standard ID: Book. number 35C9-61 issued 12-08-89 

0 
Analyte Concentration: F=49.6: Cl=61.O; N03=500.5: P04=500u6: S04=500.5 (in ,oom) 
Type of Calibration: Quadratic least sauares 

~./·\~ 

°"' 
0 

, 

Instrument Reading 

C) Dilution Concentration Units= 

~'tjtti 1 

er 2 

3 
!f;",J 

4 See Attached Calibration Sheets" -- 5 
'.,. -- 6 

c;,. 7 
' 

8 

9 

10 
6 
·c 
!! 
~ 

Comments: 

"' I'.?, 
"" ·-· // ... 

//)-.., ·,,.--...._ , --.:: 

Preparb~~ 11'\//J / .. a H S. lich Date: 5-08-90 .. // ~11!)\:l'lu'r•· / - A1.111.:a am.-
u 

Verified by:~ -;.:., • JV/ ~->~11/ ~ 

CuM. Seidel Date: 5-08-90 
Sjt,,~1un, - . 

l'rin1,·il NamL' 79 ... 
Approved by: bdo/,A )3crif/r. ~~ +or 

0 ... L.H. Taylor Ci-7-<?() t-, Date: 
Ill 

f Sir,11~111r.-/j-/p,1f,P,,j// <;/l)1t Mo55' l~iul,'\I N;un,• -Ill 



DIONEX METHOD PARAMETERS - GROUT01.MET 

Detector Parameters 
Number of Detector·s. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Detector 1 Type . •..•..•••. • . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . CDM-1 

_ Report Options 
Run Time (minutes)......................................... 10. oo 
Detector 1 real time plot scale .•........•.. -• . . . . . . • . • . • . . • 2 o. O O 
Pr int Report. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes 
Print Replot. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes 
Autoscale Replot to Highest Peak ............................ Yes 
Print Retention Times on Chromatogram .....••.......•....... Yes 
List Peaks Not Found in this run ..•...•.•..•.........•.•... No 
Report Unknowns found in run ...••....•..•..•............... Yes 
Record Raw Data ••..•..•..••............. ,, ................... Yes 
Raw Data File Name: c:\dx\data\89120102.d09 
Record Result Data. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . No 

Integration Parameters 
·Sampling Rate (seconds) ................................... . 
Peak Threshold (mV or us/data pt interval) .. -. · ..........•... 
Starting Peak Width (seconds) ..••.....•...........•..•..... 
Peak Area Reject . .......................... · ................ . 

Time· 

Integration Timed Events 

Description 

Calibration Parameters 

External or Internal Calibration .•.• ~ ..•....... ~~ .•.•.•... ~ 
Calibrate by Area or Height ........••.....•.. · •.....•..•.... 
Replace or Average calibrations ........................•... 
Number Of Levels for Calibration .....•.............•....... 
Calibration fit type ......................... ~ .............. . 
Response Factor for µnknown peaks ....•...•................. 
Default Injection Volume .................................. . 
Default Dilution Factor ...•....•..•...............•.•.•.... 
Area Reject for Reference Peaks •.......•................... 
Percent Retention Time Window_for Reference Peaks .........• 

80 

0.20 
0.400 
10.0 
1000 

External 
Height 
Replace 
6 
Quadratic 
o.o 
1.0 
1.0 
1000 
5.0 



•P· 
'-·· 

0 

IC Control File: C:\WINDOWS\AI400\METHOD\GRQUT01.TE 

Step Time Description ------------------------------------------------------Init · CDM AutoOffaet Off 
!nit CDM Recorder Mark OFF 
!nit CDM Temp. Comp. = 1.7 / Deg C 
!nit CDM Recorder Range= 1,000 us 
!nit CDM Cell ON 
!nit CMA Heater= 25 Deg. C 
!nit Valve A ON 
!nit Valve BON 
!nit Inject Valve OFF 
Init CIM Relay 1 OFF 
!nit CIM Relay 2 OFF 
!nit CIM AC 1 OFF 
!nit CIM AC 2 OFF 
Init GPM Start 
!nit GPM Hold Gradient Clock 
!nit GPM Reset ON 

1 0.0 CDM AutoOffaet ON 
1 0.0 GPM Reset OFF 
2 0.1 Inject Valve ON 
2 0.1 GPM Run Gradient Clock 
3 3.0 Inject Valve OFF 
4 3.5 CIM Relay 1 ON 
5 4.0 CIM Relay 1 OFF 

GpmFile: C:\WINDOWS\AI400\METHOD\GROUT01.GPM 
Lo Pressure Limit= 200 
Hi Preesure Limit= 2000 
Eluant 1 - DI WATER 
Eluant 2 - BICARBONATE 
Eluant 3 - CARBONATE 
Eluant 4 -

Time Flow 

0.0 2;0 
15.8 2.0 

81 

%1 

84 
84 

%2 

8 
8 

%3 

8 
8 

%4 

0 
0 

Comment 



c.:-.•, 

r:.·.i 

Component# 1 
Reference Peak 

Least Squares 
Least Squares 
Ka= 

FLUORIDE Retention Time 
FLUORIDE Window Size 

Slope = 2.85664E-004 
Intercept= 4.60391E-002 

-7.01211E-010 

0.98 
5.00% 

Level Amount Area Height 

1 l.00000E-001 1236 247 
2 2.49000E-001 3682 744 
3 4.96000E-001 7741 1533 
4 9.82000E-001 16531 3180 
5 l.92700E+000 37370 6795 
6 3.71100E+000 81106 13242 

Component # 2 CHLORIDE Retention Time 1.62 
Reference Peak FLUORIDE Window size 7.00% 

Least Squares Slope = 5.69042E-004 
Least squares Intercept = -2.52994E-002 
Ka= -l.42372E-008 

Level Amount Area Height 

1 
2 
3 
4 
5 
6 

Component # 3 
Reference Peak 

Least Squares 
Least Squares 
Ka= 

Level 

1 
2 
3 
4 
5 
6 

Component# 4 
Reference Peak 

Least Squares 
Least Squares 
Ka= 

l.20000E-001 1170 210 
2.99000E-001 3427 592 
5.95000E-001 6474 1222 
1. 17900E+000 13307 2165 
2.31200E+000 27960 4657 
4.45200E+000 58342 10771 

NITRITE Retention Time 2.00 
7.00% FLUORIDE Window Size 

Slope = 8.19167E-004 
Intercept = 3.87713E-001 

4.24548E-009 

Amount Area Height 

l.000O0E+000 6728 955 
2.49250E+000 17398 2609 
4.96040E+00O 36144 5455 
9.82350E+000 72479 10242 
l.92690E+001 156757 21248 
3.71110E+001 299406 37444 

NITRATE Retention Time 4.03 
10.00% FLUORIDE Window Size 

Slope = l.69781E-003 
Intercept= -3.38014E-003 

1. 19273E-008 

Level Amount Area Height 

1 9.99000E-001 6114 614 
2 2.49000E+000 15873 1479 
3 4.95500E+000 31781 2811 
4 9.81400E+000 66164 5536 
5 1.92500E+001 137582 10594 
6 3.70740E+001 285670 19231 

82 



f ~r;;. 
ro..J. 

0 

Component# 5 PHOSPHATE Retention Time 
Reference Peak 

Least Squares 
Least Squares 
Ka= 

FLUORIDE Window Size 
Slope = 4.52311E-003 
Intercept= 2.58616E-001 

-6.53030E-008 

Level Amount Area 

1 
2 
3 
4 
5 
6 

9.99000E-001 
2.49000E+000 
4.95500E+000 
9.81400E+000 
1.92500E+001 
3.70740E+001 

2494 
7725 

16061 
33837 
71926 

156060 

Height 

179 
511 

1043 
2134 
4526 
9414 

5.35 
7.00% 

Component# 6 
Reference Peak 

Least Squares 
Least Squares 
Ka= 

SULFATE Retention Time 
FLUORIDE Window Size 

7.10 
10.00%· 

Slope = l.96810E-003 
Intercept= 2.30818E-001 

-1. 00806E-008 

Level Amount Area 

1 
2 
3 
4 
5 
6 

9.99000E-001 
2.49000E+000 
4.95500E+000 
9.81400E+000 
l.92500E+001 
3.70740E+001 

7667 
19957 
41209 
86948 

178459 
375814 

Height 

464 
1147 
2360 
4959 

10251 
20962 

Component# 7 Oxalate Retention Time- 9.77 
10.00% Reference Peak 

Least Squares 
Least Squares 
Ka= 

FLUORIDE Window Size 
Slope = 0.00000E+000 
Intercept= 0.00000E+000 

0.00000E+000 

Level Amount Area H~~ght 

1 0.00000E+000 0 0 
2 0.00000E+000 0 0 
3 0.00000E+000 0 0 
4 0.00000E+000 0 0 
5 0.00000E+000 0 0 
6 0.00000E+000 98993 5848 

83 



12500 

10000 

7500 

5000 

2500 

0 · 08.oo 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 
Coneentration(ug/ml) 

10000 

7500 

UJ'} 5000 

0 

~.c;· 

r:·~ 

f:\,! 

(:p 

2500 

0 · 08.oo 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 
Coneentration(ug/ml) 

40000 

35000 

30000 

25000 

20000 

15000 

10000 

5000 

0 · 08.oo 

20000 

17500 

15000 

12500 

10000 

7500 

5000 

2500 

0 · 08.oo 
84 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 
Coneentration(ug/ml) 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 
Coneentration(ug/ml) 

Component: FLUOR 
Fit Type: Quadr 
Cone= ( -7.012105e-

( 2.856637e-004 * Res 
Standardization: 
Calibration: Heigh 

Component: CHLOR 
Fit Type: Quadr 
Cone= ( -l.423720e-

( 5.69042le-004 * Res 
Standardization: 
Calibration: Heigh 

Component: NITRI 
Fit Type: Quadr 
Cone= ( 4.245484e-O 

( 8.191672e-004 * Res 
Standardization: 
Calibration: Heigh 

Component: NITRA 
Fit Type: Quadr 
Cone= ( l.192733e-O 

( l.697806e-003 * Res 
Standardization: 
Calibration: Heigh 



10000 

7500 

5000 

2500 

0 • 08.oo 5.00 · 10.00 15.00 20.00 25.00 30.00 35.00 40.00 
Concentration(ug/ml) 

22500 

20000 

17500 

15000 

12500 
..;irJ 

10000 
tt" 7500 

t;'r, 5000 
2500 

0 
O' 0.08.00 

C'.'.'; 

--

85 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 
Concentration(ug/ml) 

Component: PHOSP 
Fit •rype: Quadr 
Cone= ( -6.530J02e-

( 4.523107e-003 * Res 
Standardization: 
Calibration: Heigh 

Component: SULFA 
Fit Type: Quadr 
Cone= ( -1.0080~9e-

( l.968097e-003 * Res 
Standardization: 
Calibration: Heigh 



DATA REPROCESSED ON Tue Jun 05 18:26:12 1990 

Sample Name: AUTOCALlR Date: Tue Jan 02 10:21:45 1990 
Data File 
Method 

A:\90010200.DOJ 
c:\windows\ai400\method\GROUT01.met 

ACI Address: 1 system: 1 Inject#: 3 Detector: COM 
========================================================---------------------
*********************** EXTERNAL STANDARD REPORT **************************** 

Stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

PEAK RET 
NUM TIME 

PEAK 
NAME 

1 
2 
3 
4 

1.00 FLUORIDE 
3.68 NITRATE 
5.52 PHOSPHATE 
6.65 SULFATE 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 1 

2820 

CONC. in 
ug/ml AREA 

1.236e+003 
6.114e+003 
2.494e+003 
7.667e+003 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

1.oooe-001 
9.990e-001 
9.990e-001 
9.990e-001 

247 
614 
179 
464 

1 
1 
1 
1 

0 
0 
0 
0 

0.00% 
0.00% 
0.00% 
0.00% 

File: A:\90010200.D0J Sample: AUTOCALlR 

0.810 

r"""·'-
,1,. •• , • 

0.710 

C."•: 0. 610 

us 
0, 

0 • .510 

0.410 

0. 310 · FLUORIDE 

0.210 

0.110 

0.010 

-0.090 

o.oo 

86 

NITRATE 

I 

SULFATE 

I 

PHOSPHATE 

I 

2.00 4.00 6.00 8.00 

I 

i: 
i 

I 



DATA REPROCESSED ON Tue Jun 05 18:10:27 1990 

Sample Name: AUTOCAL2R Date: Tue Jan 02 10:31:54 1990 
Data File 
Method : 

A:\90010200.D04 
c:\windows\ai400\method\GROUT01.met 

ACI Address: 1 System: 1 Inject#: 4 Detector: COM 
====================· - ===================== ·===·== ·========================== 
*********************** EXTERNAL STANDARD REPORT **************************** 

Stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected =,1 

PEAK RET 
NUM TIME 

PEAK 
NAME 

Number of Data Points= 
One Data Point per 0.2 ~econds 

Dilution factor= 1 

2821 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

----------------------------------------------------------------------- --------
1 
2 
3 
4 

¢:ji5 

~ 

0 

c::: 

0-- us 

0.98 FLUORIDE 2.490e-001 3.682e+003 
1. 55 CHLORIDE 2.990e-001 3.427e+003 
3.65 NITRATE 2.490e+OOO 1.587e+004 
5.53 PHOSPHATE 2.490e+OOO 7.725e+003 
6.67 SULFATE 2.490e+OOO 1.996e+004 

File: A:\90010200.D04 Sample: AUTOCAL2R 

1.800 

1.550 

1.300 

1.050 

0.800 

0.550 

0.300 

0.050 

-0.200 

0.00 

87 

FLUORIDE 

dHLCiRIDE 

2.00 

NITRATE 

I 
SULFATE 

I 

PHOSPHATE 

I 

4.00 6.00 

744 1 0 0.00% 
592 1 0 0.00% 

1479 1 0 0.00% 
511 1 0 0.00% 

1147 1 0 0.00% 

8.00 



DATA REPROCESSED ON Tue Jun 05 18:09:08 1990 

Sample Name: AUTOCAL3R Date: Tue.Jan 02 10:42:02 1990 
Data File 
Method : 

A:\90010200.D05 
c:\windows\ai400\method\GROUT01.met 

ACI Address: 1 System: 1 Inject#: 5 Detector: COM 
===========================================·================================= 
*********************** EXTERNAL STANDARD REPORT **************************** 

Stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

PEAK RET 
NUM TIME 

1 
2 
3 
4 

a,-5 

0.98 
1.57 
3.62 
5.53 
6.68 

PEAK 
NAME 

FLUORIDE 
CHLORIDE 
NITRATE 
PHOSPHATE 
SULFATE 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 1 

2820 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

4.960e-001 7.741e+003 1533 1 0 0.00% 
5.950e-001 6.474e+003 1222 1 0 0.00% 
4.955e+OOO 3.178e+004 2811 1 0 0.00% 
4.955e+OOO ·1.606e+004 1043 1 0 0.00% 
4.955e+OOO 4.12le+004 · 2360 1 0 0.00% 

File: A:\90010200.DOS Sample: AUTOCALJR 

0 4.050 

-c,f;; 3. 550 

3.050 

2.550 

Otis 2.050 

1.550 

1.050 

0.550 

0.050 

FLUORIDE 

<lHLORIDE I I 

NITRATE 

I 
SULFATE 

I 

PHOSPHATE . 
~ I 

- 0 • 4 5 0 , 1-r--.-,,-.,..-,-,,-.,....,.....,-,-..,.....,-,--.-,,-,,--,-,-,,---.-.-.--.-,.-.---.-..-.---.-.-.---.-....... --.-..-.-........ T"'"'T"-r-,-,--.-T"'"'T"-, 

0.00 2.00 4.00 6.00 8.00 



\ 
\ 

DATA REPROCESSED ON Tue Jun 05 18:06:54 1990 

==============-=====-==========================--==---==----=-----==---==----
Sample Name: AUTOCAL4R Date: Tue Jan 02 10:52:10 1990 
Data File 
Method 

A:\90010200.D06 
c:\windows\ai400\method\GROUT01.met 

ACI Address: 1 System: 1 Inject#: 6 Detector: COM 
=================================================================-===--===---
*********************** EXTERNAL STANDARD REPORT **************************** 

stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

PEAK RET 
NUM TIME 

1 
2 
3 
4 

C5 

0.98 
1.55 
3.57 
5.50 
6.67 

PEAK 
NAME 

FLUORIDE 
CHLORIDE 
NITRATE 
PHOSPHATE 
SULFATE 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 1 

2821 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

9.820e-001 l.653e+004 3180 1 0 0.00% 
1.179e+00O l.331e+004 2165 1 0 0.00% 
9.814e+00O 6.616e+004 5536 1 0 0.00% 
9.814e+ooo 3.384e+004 2134 1 0 0.00% 
9.814e+000 8.695e+004 4959 1 0 0.00% 

File: A:\90010200.D06 Sample: AUTOCAL4R 

0 
8.100 

,,t;; 7 .100 

6.100 

5.100 

0-,. 4.100 FLUORIDE 
us I 

3.100 LORIDE 

2.100 

1.100 
1 
l 
t 

0.100 

-0.900 

o.oo 2.00 

' 

I 8,9 

NITRATE 

I 

. . 
H 

4.00 

SULFATE 

I 

PHOSPHATE 

I 

6.00 8.00 



DATA REPROCESSED ON Tue Jun 05 18:04:22 1990 

Sample}..~ame: AUTOCAL5R Date: Tue Jan 02 11:02:18 1990 
Data File : A:\90010200.D07 
Method c:\windows\ai400\method\GROUT01.met 
ACI Address: 1 System: 1 Inject#: 7 Detector: COM 

*********************** EXTERNAL STANDARD REPORT **************************** 

Stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

PEAK RET 
NUM TIME 

1 0.98 
2 1.55 
3 3.50 
4 5.47 
5 6.63 

PEAK 
NAME 

FLUORIDE 
CHLORIDE 
NITRATE 
PHOSPHATE 
SULFATE 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 1 

2820 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

l.927e+000 3.737e+004 6795 1 0 0.00% 
2.312e+000 2.796e+004 4657 1 0 0.00% 
l.925e+001 1. 376e+005 10594 1 0 0.00% 
1. 925e+001 7.193e+004 4526 1 0 0.00% 
l.925e+001 1. 785e+005 10251 1 0 0.00% 

File: A:\90010200.D07 Sample: AUTOCAL5R 

0 18.000 

c\ 

¾C: 15. 500 

13.000 

10.500 

us 
0-• 8.000 

5.500 

3.000 

0.500 

-2.000 

0.00 

90 

FLUORIDE 

I 
HLORIDE 

2.00 

NITRATE 

I 
SULFATE 

I 

PHOSPHATE 

I 

4.00 6.00 8.00 



DATA REPROCESSED ON Tue Jun 05 18:30:16 1990 

Sample Name: AUTOCAL6R Date: Tue Jan 02 11:12:31 1990 
Data File : A:\90010200.D0B 
Method : c:\windows\ai400\method\GROUT01.met 
ACI Address: l system: l Inject#: 8 Detector: CDM 

----------------------=----------------------------------~-------------------
*********************** EXTERNAL STANDARD REPORT **************************** 

Stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

PEAK RET 
NUM TIME 

1 
2 
3 
4 

C•,i. 5 

0.98 
1.57 
3.43 
5.38 
6.55 

PEAK 
NAME 

FLUORIDE 
CHLORIDE 
NI'rRATE 
PHOSPHATE 
SULFATE 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= l 

2821 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RE'r 'l'IME 

3.71le+000 8.llle+004 13242 2 0 0.00% 
4.452e+000 5.834e+004 10771 2 0 0.00% 
J.707e+001 2.857e+oos 19231 1 0 0.00% 
3.707e+001 1.56le+005 9414 2 0 0.00% 
3.707e+001 3.758e+005 20962 2 0 0.00% 

File: A:\90010200.D08 Sample: AUTOCAL6R 

0 

~l;; 35. 500 

30.500 

25.500 

20.500 c,~. us 

15.500 

10.500 

5. 500 · 

0.500 

-4.500 

o:oo 

91 

FLUORIDE 
qHLORIDE 

I 

2.00 

SULFATE 
NITRATE 

I I 

PHOSPHATE 

I 

4.00 6.00 8.00 



DIONEX SCHEDULE - A:\90010300.SCH 

Inj# Sample Name Method Name Data File Vol. Dil. Int.Std. 

1 SETUP ••• \GROUT0l ... \900103001 1 0 
2 BLANK ..• \GROUT0l ... \900103001 1 0 
3 LMCS/6CllHF ... \GROUT0l ... \900103001 101 0 
4 6067 .•• \GROUT0l ... \900103001 101 0 
5 6068 ..• \GROUT0l ... \900103001 101 0 
6 LMCS/6CllHF ... \GROUT0l ... \900103001 101 0 
7 LMCS/73CllF ... \GROUT0l ... \900103001 101 0 
8 98B ... \GROUT0l •.. \900103001 1 0 
9 87 ..• \GROUT0l .•. \900103001 101 0 
10 88D .•. \GROUT0l ... \900103001 101 0 
11 89S •.. \GROUT0l •.. \900103001 101 0 
12 LMCS/6CllHF ..• \GROUT0l ... \900103001 101 0 
13 LMCS/73CllF •.• \GROUT0l .•. \900103001 101 0 
14 194B ..• \GROUT0l .•. \900103001 1 0 
15 183 ... \GROUT0l ... \900103001 101 0 
16 184D ... \GROUT0l ... \900103001 101 0 
17 185S ... \GROUT0l ... \900103001 101 0 
18 LMCS/6CllHF ... \GROUT0l ... \900103001 101 0 

f"? 19 LMCS/73CllF ... \GROUT0l ... \900103001 101 0 
., ,-, 

C:i"> 

0 

(:'..~ 

---c 

c:· 

~J 

.....,, 

92 



DATA REPROCESSED ON Fri May 11 08:08:33 1990 

==---======================================================================== 
Sample Name: SETUP Date: Wed Jan 03 10:34:40 1990 
Data File 
Method 

A:\90010300.DOl 
c:\windows\ai400\method\GROUT01.met 

ACI Address: 1 System: 1 Inject#: 1 Detector: COM 
============================================================================= 
*********************** EXTERNAL STANDARD REPORT **************************** 

Stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

PEAK RET 
NUM TIME 

PEAK 
NAME 

1 
2 

1.88 NITRITE 
3.55 NITRATE 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 1 

2821 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

5.418e-001 l.553e+003 
l.127e+OOO 6.16le+003 

271 1 
663 1 

0 
0 

0.00% 
0.00% 

File: A:\90010300.DOl Sample: SETUP 

...... ,! ... 

0 

us 

0.810 

0.710 

0.610 

0.510 

0. 410 

0.310 

0.210 

0.110 

0.010 

-0.090 

0.00 

93 

NITRATE 

I 

NITRITE 

I 

~J 

2.00 4.00 6.00 8.00 



DATA REPROCESSED ON Fri May 11 08:15:02 1990 

-------------------------------==========--=----============================= 
Sample Name: BLANK Date: Wed Jan 03 10:44:46 1990 
Data File 
Method 

A:\90010300.D02 
c:\windows\ai400\method\GROUT01.met 

ACI Address: 1 System: 1 Inject#: 2 Detector: COM 

*********************** EXTERNAL STANDARD REPORT **************************** 

Stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

PEAK RET 
NUM TIME 

PEAK 
NAME 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 1 

2821 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

1 1. 32 O.OOOe+OOO 2.449e+003 

File: A:\90010300.D02 Sample: BLANK 

251 1 

tt) 

~-,-~ 

(:l's. 

0 

,-~. , ...... ,,-

0.405 

0.355 

0.305 

0.255 

0.155 

0.105 

0.055 

0.005 

-0.045 

0.00 

94 

Unknown 

I 

2.00 
7~117 11 I 

4.00 
I I I I I 

6.00 
I I I I I 

8.00 
I I 



DATA REPROCESSED ON Fri May 11 08:41:21 1990 

-------=------=============================================================== 
Sample Name: LMCS/6C11HF Date: Wed Jan 03 11:25:04 1990 
Data File 
Method 

A:\90010300.D06 
c:\windows\ai400\method\GROUT01.met 

ACI Address: 1 System: 1 Inject#: 6 Detector: COM 
---------------==-====--===================================================== 
*********************** EXTERNAL STANDARD REPORT **************************** 

Stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

PEAK RET 
NUM TIME 

-.OJ 

1 
2 
3 
4 
5 

0.98 
1.53 
3.45 
5.50 
6.67 

PEAK 
NAME 

FLUORIDE 
CHLORIDE 
NITRATE 
PHOSPHATE 
SULFATE 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 101 

2820 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

6.784e+001 1.123e+004 2203 1 0 0.00% 
9.lOOe+OOl 9.533e+003 1700 1 0 0.00% 
7.566e+002 4.685e+004 4286 1 0 0.00% 
7.033e+002 2.319e+004 1515 1 0 0.00% 
7.015e+002 5.949e+004 3474 1 0 0.00% 

File: A:\90010300.D06 Sample: LMCS/6Cl1HF. 

0 

~! ~.,,.; 

4.550 

·1. 050 

(::) 3 .. 550 

J.050 
FLUORIDE 

2.550 

·C's us. 
2.050 

1.550 

1.050 

0.550 

0.050 

-0.450 

0.00 

95 

I 
HLORIDE 

I 

2.00 

NITRATE 

I 

SULFATE 

I 

PHOSPHATE 

I 

4.00 6.00 8.00 



DATA REPROCESSED ON Fri May 11 08:56:59 1990 

-------------------------------===============-=--===============------------
Sample Name: 98B Date: Wed Jan 03 11:45:15 1990 
Data File 
Met.hod 

A:\90010300.D08 
c:\windows\ai400\method\GROUT01.met 

ACI Address: 1 System: 1 Inject#: 8 Detector: COM 
-------------------------------==-------===--------==============--------==== 
*********************** EXTERNAL STANDARD REPORT **************************** 

Stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 1 

2820 

PEAK RET 
NUM TIME 

PEAK 
NAME 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

1 

0 

3.55 NITRATE 2.890e-001 1.472e+003 

0.170 

-0.080 

-0.330 

-0.580 

-J.830 

File: A:\90010300.D08 Sample: 98B 

NITRATE 

I 

- 1. o 8 o ,-.-, -,,--r---,---,--r-.-.---., --rl -,,-n-r-, I I I I 

4.00 o.oo 2.00 

96 

I I I I 

6.00 

172 1 

I I I I 

8.00 

0 0.00% 



c.~.: 

C"I,! 

_.., 

-
C"> 

DATA REPROCESSED ON. Fri May 11 09:01:38 1990 

----------------------------------------------------------------------------------------------------------------------------------------------------------
Sample Name: 87 Date: Wed Jan 03 11:55:18 1990 
Data File 
Method 

A:\90010300.D09 
c:\windows\ai400\method\GROUT01.met 

ACI Address: 1 System: 1 Inject#: 9 Detector: CDM 
---------------------------------------------------. -------------------------
*********************** EXTERNAL STANDARD REPORT **************************** 

stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

PEAK RET 
NUM TIME 

PEAK 
NAME 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 101 

2821 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

-------------------------------------------------------------------------------
1 
2 
3 
4 

us 

0.98 FLUORIDE 2.590e+001 
1.88 NITRITE 1. 20.oe+oo2 
3.50 NITRATE 4.764e+002 
5.53 PHOSPHATE 1. 926e+002 

File: A:\90010300.D09 Sample: 

3.600 

3.100 

2.600 

2.100 

1.600 
NITRITE 

FLUORIDE I 
1.100 

0.600 

0.100 

-0.400 

o.oo 

I 

2.00 

.NITRATE 

I 

4.00 

3.717e+003 738 1 0 0.00% 
7.270e+003 1091 1 0 0.00% 
2.859e+004 2728 1 0 0.00% 
5.271e+003 367 1 0 0.00% 

87 

PHOSPHATE 

I 

6.00 8.00 



DATA REPROCESSED ON Fri May 11 09:08:43 1990 

----------=--===--=========================================================== 
Sample Name: 880 Date: Wed Jan 03 12:05:22 1990 
Data File 
Method 

A:\90010300.D10 
c:\windows\ai400\method\GROUT01.met 

ACI Address: 1 System: 1 Inject#: 10 Detector: CDM 
====-======================================================================== 
*********************** EXTERNAL STANDARD REPORT **************************** 

Stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

PEAK RET 
NUM ·TIME 

1 
2 
3 
4 

0.98 
1.90 
3.52 
5.52 

PEAK 
NAME 

FLUORIDE 
NITRITE 
NITRATE 
PHOSPHATE 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor - 101 

2821 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

J.027e+001 4.420e+003 890 1 0 0.00% 
l.258e+002 7.312e+003 1164 1 0 0.00% 
4.538e+002 2.728e+004 2601 1 0 0.00% 
2.312e+002 6.860e+003 452 1 0 0.00% 

File:· A:\90010300.Dl0 Sample: 88D 

O'• . 

0 

C 

3.600 

J.100 

2.600 

2.100 

1.600 

1.100 

0.600 

0.100 

NITRITE 
FLUORIDE I I 

I 

NITRATE 

I 

PHOSPHATE 

I 

-0.400 ·1-,---,-,,--r-....-,--,--,-,---,--,-,---,--..--,--,-r-r-,--,-,-.-,'-,-,---r-,-,-,---.-,-,-,--.-,-,-,r.,-,,r,7,-,-,-7 

O·. 00 2.00 4.00 6.00 8.00 

98 



DATA REPROCESSED ON Fri May 11 10:27:40 1990 

============================================================================= 
Sample Name: 89S Date: Wed Jan 03 12:15:26 1990 
Data File 
Method 

A:\90010300.D11 . , 
c:\windows\ai400\method\GROUT01.met 

ACI Address: 1 System: 1 Inject#: 11 Detector: COM 
============================================================================= 
*********************** EXTERNAL STANDARD REPORT **************************** 

Stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

PEAK RET 
NUM TIME 

1 
2 
3 
4 
5 

·Cr 6 

0.98 
1.55 
1.90 
3.33 
5.35 
6.53 

PEAK 
NAME 

FLUORIDE 
CHLORIDE 
NITRITE 
NITRATE 
PHOSPHATE 
SULFATE 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 101 

2821 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

3.518e+002 7.491e+004 12408 2 0 0.00% 
3.717e+002 4.4J4e+004 8189 2 0 0.00% 
1. 388e+002 8.232e+003 1327 2 0 0.00% 
3.494e+OOJ 2.561e+005 18081 1 0 0.00% 
J.239e+OOJ 1. 296e+005 7944 1 0 0.00% 
2.970e+003 2.83le+005 16.160 1 0 0.00% 

File: A:\90010300.Dll Sample: 89S 

_, 

0,. us 

2.0. 700 

13.200 

15.700 
FLUORIDE 

13.200 

10.700 

8.200 

5.700 

J.200 

0.700 

-1.800 

o.oo 

99 

I 

HLORIDE 

I 

N:TRITE 

I 

2.00 

NITRATE 

I 
SULFATE 

I 

PHOSPHATE 

I 

4.00 6.00 8.00 



DATA REPROCESSED ON Fri May 11 10:37:30 1990 

--------------------------------. ----------==----===---===--=====--======-===-
Sample Name: LMCS/6CllHF Date: Wed Jan 03 12:25:31 1990 
Data File 
Method 

A:\90010300.D12 
.c: \windows\ai400\method\GROUT0i. met 

ACI Address: 1 System: 1 Inject#: 12 Detector: COM 
-------------------------------=====-===================================-===-
*********************** EXTERNAL STANDARD REPORT ***~************************ 

stop time= 9.40 Minutes 
Area reject= 1000 
Amount Injected= 1 

PEAK RET 
NUM TIME 

PEAK 
NAME 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 101 

2820 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

-------------------------· -----------------------------------------------------
1 
2 
J 
4 
5 

0.98 
1. 53 
3.48 
5.48 
6.63 

FLUORIDE 6.755e+001 
CHLORIDE 7.998e+001 
NITRATE 7.267e+002 
PHOSPHATE 6.98le+002 
SULFATE 6.858e+002 

File: A:\90010300.Dl2 sample: 

5.000 

0 4.500 

4.000 

J.500 

J.000 
FLUORIDE 

2.500 -
·.~·· us 2. 000 

1.500 

:.ooo 

0.500 

0.000 ,--~r 

-0.500 

0.00 

100 

I 
HLORIDE 

2.00 

NITRATE. 

I 

4.00 

l.115e+004 2192 1 0 0.00% 
9.207e+003 1492 1 0 0.00% 
4.618e+004 4121 1 0 0.00% 
2.303e+004 1504 1 0 0.00% 
5.840e+004 3392 1 0 0.00% 

LMCS/6Cl1HF 

SULFATE 

I 

PHOSPHATE 

I 

6.00 8.00 
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Analytical Batch 

Lab Segment Serial No.: F0077 Customer ID.: 89-044 

Total organic carbon from water digestion. 
Instrument WB39937 Samples were not acidified before analysis. 

Procedure/ Rev LA-344-105/ A-3 Results reported are TOC and carbonate 
combined. 

Technologist 80028/E. H. Colvin 

Date 01/03/90 

Temperature N/A 

Starting Time 08:00 

Ending Time 15:00 

Chemist A. E. Brandt 

Description Lab. Id. Description Lab. Id. 

1 Blank F0098 12 

2 Initial Check Standard F0086 13 

3 Sample 89-044 F0087 14 

4 Duplicate 89-044 F0088 15 

5 Spike 89-044 F0089 16 

6 Ending Check Standard F0090 17 

7 18 

8 19 

9 20 
i,•, ... 

10 21 

11 22 

Primary Book Second Book Third Book Final Volume 

Standard Type 
No. & Aliquot No. & Aliquot No. & Aliquot of Standard 

LMCS Check Standard 70C11 B/200 uL 2.2 ml 

Spike 70C11B/100 ug F0087 /200 uL 0.3ml 

Prepared by: ~""' (};, ,,,LA~ S. A. Cervantes Date: 05/17/90 
Siguatt(fc' . .,, l'rin1e<l Name 

Verified by: f?--~--~ A{ ~;/:~ft/ C. M. Seidel Date: 05/17/90 
~ualur..- ~ ' Printed Name 

Approved by:~A,_,,j{aill) liJ11'tJJ:-
· --Si~n:1111rc 1S+Pf)f1PJ!l Sr,ifr IJ1o5~ P1iull'dN:1ml' 

Date: Cf-7-C/O 
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% Difference~ 10 
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ti 
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!:lamp 1 €·? ~ STD·-DEG 

COULOMETER ANALYSIS REP• R·1 
r I CTCJC n(!?V. 0 

Date: 01-03-1989 l i mt:?: 

... . .... _ .. :;., 

11:21::lU 

Blank~ .6370091 
% Difference= 10 

Sample Size= 200 Dilution Factor - 11 
Min Readings= 7 Max Readinqs = 10 

~~eadinq 
l 

.. ::: 

.:~. 

---~--.:_. 

1;:; , .. , 

0 

') 

Anal ysi ~=, Ti me 
1.01 

..;;: II ,)1 

. :.~ .• () 1 

~::i • u .l 

/. (J 1 

~ '.:59. 4 - 4. 46~::o'.?6.:::; ) ( 11 ) / ( 200 

59. 4 .l~. 46:;:u:i3 ) < 11 > ; < 200 

103 
• 

< 12) -· 

Cou 1 c:imE't E~1•· 

u. (l(l 

~.=i I • :~:,U 

~:j fl • ,.1. 0 

i: Di ·f f er·Emce 
I)• (ll:. 

:L00.00 

1 i_i. (1•-1 . 

--- ~-,-•.• .. 5 .• _Q4 ... ~. 

':.:~ • ..:.i I 

1. t:l8 

l. 6b 

::::; • 0'.2 J ~521 q/L Carbon 

br.:lfllp l r,:-) nun By: 80028 ..... - .............. _ ..... _ ......... .. 



0 

Sample: F·-137 

Blank= .6370091 
% Difference= 10 

cnuuJ1··1ETE1:;; ,.,1,w1L.YS lS REPUH I 
Tl CTOC nf'N. 0 

Date: 01-03-1989 Timr": 

Sample Size= 200 Dilution Factor - 1 
Min Read i n<J~; ::: '7 l'laH r;;t?ad i ngs •= l O 

-- F,ei.,di ng 
1 

---- Analysis Time---- Coulometer ====%Difference== 
(,. 00 

:~3. 7 

1.u1 ·0.00 

.2 

·~,.. ~. 

5 

b 

7 

..:::. (11 

4.01 

~':,. 0 J. 

C'J. I) 1 

/.1)1 

4.463302) ( 1 )/( 200 

17.00 100. 00 

1CJ.9i.1 

21. 40 7.01 

:23. 1 () 3.46 

- 9.61B349E-02 q/L Carbon 

23.7 - 4.463302) t 1 )/( 200 > (12) - 8.015291E-03 Molar Carbon 

Sample Run By: 80028 _____________ _ 
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.. 

Sarnp 1 e: F -8El 

Blank= .6370091 
% Difference~ 10 

COLJLOMETER ANALYSIS REP• R·r 
TI CTOC 1:.:;;ev. 0 

Date~ 01-03-1989 Ti m1::.>: 1~5:51:11 

Sample Size= 200 Dilution Factor - 1 
Min Readings= 7 Max Readings~ 10 

f:;:F:!adinq 
1 

ArH":\l ysi s Ti ffiE'.;' 

1.01 
Cou 1 om(,;,t er 

o.ou 
i'~ Diffen:::nce 

.••, 

..::. 2.01 14.90 100.00 

0 ·.::::;.(I 1 1 "/ • ::iO 14. l:Jo 

.... @\:,,·.,··· ... ·,.:,,,· ··,·· ... · •+ . ,.~·-! 0. BO 

5.01 1 ~1. 70 4. :'.5/ 

6 o.01 :20.40 

7 7.01 20. c;o 

< :.;~o. t7 --- 4. 46::;263 > < 1 > ; < 200 8.218369E-02 q/L Carbon 

( 20.9 - 4.463263) ( 1 )/( 200) (12) - 6.848641E-03 Molar Carbon 

S,lmp l E• Run By: EIOO:::El -··············-·····-·-··--
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S.:H11ple: F-89 

Blank= .6370091 
% Difference= 10 

CCJULOl1ETER ftl'll~L YS IS f~EPIJH I 

TICTCIC Rt::~v. 0 

Date: 01-03-1989 T1111e: 

Sample Size = 200 Dilutior, F,actor - 1 
Min Readings= 7 M~x R~ddinqs = 10 

-- Rr~ar.J i nq ---i.-: t~n .. d yf,i s Time ---- Cc.>LI 1 om£~t. tu· 
__ .:.,i_ I• Oi ffen:~nc:1:.,• ::;;~ 

1 1 • 01 Ei. 0(1 -i::;.;,. :n 

:.2 2.01 148.8(1 94.22 

•-;~ 3.01 174.0I) -· 14.48 ·-· 

4.01 185.30 6. 10 

~,:j ~:i. 01 191.(11) '.,;!. i8 

0 6. (I 1 194. 10 1. oO 

1 ;,.01 l "i'6. li.l 1 • (1:2 

., 

F/6. 1 - 4. 463~:Vfl ) ( 1 ) / ( 2(1(1 - .9581833 q/L. Cc:1rbon 

196. 1 if. 4-633•1-1 ) ( 1 ) I ( 200 (12) = 7. CJEME16 l E-02 l'lc:ll ar Carbon 

Sample Run By: E-)0028 ______________ _ 
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0-----··•" 

S,,\mple: F-90 

Blank= .6370091 
X Difference= 10 

COULOMETER ANALYSIS REPORl 
TICTOC Rc.w. 0 

Dateg 01-03-1989 

Sample Siz~ = 200 
Min Reading~= 7 

,. i UIE.': 14: 13: O•l 

Dilution F<\ctor - 11 
Mdx Readings= 10 

~=Reading---- AnHlysis ·rime---- Coulometer =~== X Difference== 
i J. • IJ 1 ij. 1)1_, (). l)U 

45.90 100.00 

:::::. 01 

.. -·~ ..... - +.--t)l -- ·--- ·· -- ...§6.6~------· ... b. 01 

5 5.01 ~i8. ~(I 

0 o.01 59.90 2.34 

7 7.01 60.80 1 ... lti 

., 

\ 60. 1::1 4. 462796 ) ( 11 ) / < 200 

4. i.~62796 ) C 11 ) / < 200 

3. 098:546 q/L Carbon 

Mol i:.'\r Carbon 60.8 ) (12) -

Samp 1 e F~un Ely: 80028 ______ ,. _____ _ 

, 107 



ACID DIGEST-ION TEST ANALYSIS 
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ICP Results Data Summary 

Date Analyzed: April 19, 1990 Digested Acid Standard F1083 
Procedure: LA-505-151/A-0 Reagent Blank F1084 
Analyst: J. A. White Sample 89-044 F0092 
Digestion Acid Digestion Duplicate of 89-044 F0093 
Procedure: LA-505-159/A-0 Spike of F1085 F1087 

Digested Acid Standard F1088 

Instrument Acid Wet Wet 
Starting Digest. Reagent Weight Weight LMCS Closing 

LMCS LMCS BLANK Sample Sample Spike ACID LMCS 
Standard Standard Duplicate Recovery Digestion Standard 

% % ppm ug/g ug/g % % % 

Aluminum 100.37% 0.07 LT 90269 89127 NOT CALC. 100.63% 100.81% 
Antimony 105.91% -0.01 LT 105 LT 470 102.57% 
Barium 104.16% -0.01 LT 21 40 103.28% 92.28% 102.53% 
Beryllium 98.38% 0.00 LT 0 LT 1 97.50% 
Bismuth 108.36% 102.12% -0.01 LT 17746 21187 NOT CALC. 106.64% 
Boron 101. 73% 94.43% 0.03 21 LT 27 LT 134.81% 99.43% 
Cadmium 100.12% 93.46% 0.00 LT -7 LT -2 LT 89.32% 97.72% 
Calcium 106.89% 102.58% 0.09 521 492 146.72% 105.03% 
Chromium 95.51% -0.03 LT 531 529 235.92% 84.79% 93.30% 

0 
Cobalt 97.27% 0.02 LT 32 LT 50 LT 85.08% 86.00% 93.22% 
Copper 105.17"/. 99.09% -0.01 LT 0 LT 40 LT 100.71% 103.36% 

,r.:,, .. Europium 98.92% -0.01 LT -14 LT 0 LT 97. 72% 
' Iron 103.46% 0.03 12927 12762 NOT CALC. 94.41% 101.50% 

Ct• Lanthanum 94.12% 91.05% -0. 02 LT -33 LT 52 89.51% 92.92% 
Lead 106.64% 99.04% 0.01 LT 212 601 93.18% 104.61% 

0 
Lithium 106.08% -0.01 LT -37 LT -9 LT 91. 11% 93.39% 103.61% 
Magnesium 104.79% 97.56% 0.02 886 3118 4138.61% 102.45% 
Manganese 102.81% 0.01 5691 5569 NOT CALC. 92.70% 100.65% 
Mercury 102.27% -0.05 LT 54 28 101.94% 

ll:.(} Molybdenum 97.14% 93.73% 0.00 LT 10 LT 29 85.72% 97.14% 
Nickel 101.54% -0.01 LT 107 138 98.98% 92.68% 99.05% 

c:· Potassium 99.66% 82.65% -0.53 LT -1340 LT -302 LT 73. 37"/. 97.22% 
Samarium 99.36% -0.35LT -867 LT -58 LT 96.54% 

~--J Selenium 105.01% -0.06 LT 411 522 104.86% 
Sit icon 90.40% 75.18% 0.63 3877 4760 -114.70% 90.53% 
Silver 107. 97"/. -0.02 LT -41 LT 7 LT 53.52% 106.46% 
Sodium 102.01% 94.66% 0.06 LT 86491 88734 NOT CALC. 100.05% 
Strontium 105.80% 100.02% 0.00 LT 517 577 86. 77"/. 104.01% 
Sul fur 106.08% 0.03 413 456 107.95% 

~ Tantalum 96.38% -0.04 LT -81 LT 15 LT 27.57"/. 73.62% 96.12% 
Thallium 105.99% -0 .33 LT -143 LT 260 106.22% 
Thorium 106.38% -0.18LT -442 LT 35 LT 104.74% 
Tin 100.85% 0.02 LT 15 LT 52 102.74% 93.54% 98.35% 
Titanium 100.86% 0.13 -4 LT 22 90.61% 92.17% 101.40% 
Uranium 106. 74% -2.40 LT 771 LT 5655 103.29% 
Vanadium 99.32% -0.02 LT 3 LT 20 LT 100.05% 
Zinc 100.91% 93.05% 0.23 193 283 66.80% 98.82% 
Zirconium 101.51% -0.04 LT -11 LT 83 46.04% 93.47% 100.46% 

LT: Less Than 
NC: Not Calibrated 
NOT CALC: Not Calculated 

Prepared Date: May 21, 1990 

Verified Seidel Date: May 21, 1990 

Approved Taylor Date: q-746 
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Analytical Batch 

Lab Segment Serial No.: F0077 Customer ID.: 89-044 

Acid Digestion 
Instrument N/A 
Procedure/ Rev LA-505-159/A-0 

Technologist D. M. Southwick 

Date 01/02/90 

Temperature N/A 

Starting Time 9:00am 

Ending Time 16:00pm 

Chemist S. A. Jones 

·-

Description Lab. Id. Description Lab. Id. 

1 Reagent Blank F0099 12 

2 Sample 89-044 F0092 13 

3 Sample Duplicate F0093 14 

4 15 

5 16 

6 17 

7 18 

8 19 

- 9 20 
.. 

10 21 

11 22 

Primary Book Second Book Third Book Final Volume 

Standard Type 
No. & Aliquot No. & Aliquot No. & Aliquot of Standard 

0 
~~ .... 
0 

- --- .,,. ----- ~ 

:.;· 

~ 
;,-

' -- . - , ✓ 

( /\t:7S-r1~ L Prcpar'c.uJry:-------,. / , r /7 ::__ H. S. Rich Date: June 28, 1990 
· / I•· ---tri}';naturc / l'rinlcd Name 

" i::.: f/ 
A->"IA/"1 1vf /2R· I,,/~,/ Verified by:_ C. M. Seidel Date: June 28, 1990 - -~ I Si~1 urt• 

\.~ l'rin1cdNamc 
N 
0 

110 
.... 
E--< 
V) 
V) 

Approved by:~~v f1cpft{;/Jl1,f),/}t tt)r L.H. Taylor Date: Cl-1-C/o 
Signature 6fet1hP11 _t::;rrdf"t,J,105~ 1'1inll'<I N:tmt• 
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1 of 2 

Analytical Batch 

Lab Segment Serial No.: F0077 Customer ID.: 89-044 

ICP analysis of sample 89-044. 
Instrument WB39939 Only data directly related to the analysis of 

Procedure/ Rev LA-505-151 / A-0 
89-044 wil be included in this package. 
No inter-element corrections were made on 

Technologist J. A. White this data. 
Date April 19, 1990 

Temperature 70 F 

Starting Time 07:47 

Ending Time 15:00 

Chemist $.A.Jones 

Description Lab. Id. Description Lab. Id. 

1 Initial LMCS Check Std. na 12 Sample 89-043 F0068 

2 Digested Std. (81 C11 A) F1083 13 Duplicate of 89-043 F0069 

3 Reagent Blank F1084. 14 Sample 89-044 F0092 

4 Sample Comp. Core 13 F1085 15 Duplicate of 89-044 F0093 

5 Duplicate Core 13 F1086 16 LMCS Check Std. na 

6 Spike of F1085 F1087 17 Sample 89-047 . F0140 

7 Digested Std. (82C11A) F1088 18 Duplicate of 89-047 F0141 

8 LMCS Check Std. na 19 Sample 89-048 F0164 

9 Sample Comp. Core 5 F0899 20 Duplicate of 89-048 F0165 

10 Duplicate Core 5 F0900 21 Sample Comp. Core 8 F0959 

11 Acid Blank na 22 Duplicate of Core B F0960 

Primary Book Second Book · Third Book Final Volume 

Standard Type 
No. & Aliquot No. & Aliquot No. & Aliquot of Standard 

LMCS Check Std. 78C 11 J/1.0mL 82B38F/1.0mL 77C11 l/1.0mL 11.0 ml 

Digested LMCS (1) 81 C11A/5.0mL 50.0 ml 

Digested LMCS (2) 82C 11 A/5. 0ml 50.0 ml 

Spike F1087 34C11 CO/5.mL 34C11 CK/5.0mL F1085/0.51439 50.0 ml 

I ,~ -, 
✓ 

~ ✓ ~ 

Prepar~~~ 
)( c-- / _ _, 

,, )/)\ ,n ;f' H. S. Rich Date: May 24, 1990 
/ / Signature / - Printed Name ./7 

~) Verified by:_~--- _ AA ~,,/4/ C. M. Seidel Date: May 24, 1990 
.§0.aiun· 

l 
Printed Name 

,-\pproved by:.S~ dcitutlJ1~ +or L.H. Taylor 
I Signature :Si-Pn/1(!,n, Sr-off /J1oC,(, 1'1int,·d N:un~ 

Date: tl-?-CfCJ 
, 
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Analytical Batch 

Lab Segment Serial No.: F0077 Customer ID.: 89-044 

ICP analysis of sample 89-044. 
Instrument W839939 

Procedure/ Rev LA-505-151 / A-0 
Only data directly related to the analysis of 

Technologist 
89-044 will be included in this package. 

J. A. White 

Date April 19, 1990 No inter-element corrections were made on 

Temperature 
this data. 

70 F 

Starting Time 07:47 

Ending Time 15:00 

Chemist S. A. Jones 

Description Lab. Id. Description Lab. Id. 

1 Initial LMCS Check Std. N/A 12 

2 Sample Composite 15 F1037 13 

3 Duplicate Composite 15 F1038 14 

4 Final lMCS Check Std. N/A 15 

5 16 

6 17 

7 18 

8 19 

9 20 

10 21 

11 22 

Primary Book Second Book Third Book Final Volume 

Standard Type 
No. & Aliquot No. & Aliquot No. & Aliquot of Standard 

lMCS Check Std. 78C11 J/1.0ml 82B38F/1.0ml 77C11 l/1.0ml 11.0 ml 

Digested lMCS (1) 81C11A/5.0ml 50.0 ml 

Digested lMCS (2) 82C11A/5.0ml 50.0 ml 

Spike F1087 34C11 CO/5.ml 34C11 CK/5.0ml F1085/0.51439 50.0 ml 

-h~ , I 

' , , 

.~ ~/~£ Prepa d byL--· ~ _ · -e/1 ·- H. S. Rich Date: May 24, 1990 
- / / ~:igtffl1urc v ) l'rinlcd Nam(' 

fft1 . - --S> ~1 Verified by """'. -:4"/ ;v( =--- !'- _ C. M. Seidel Date: May 24, 1990 
si_:il.,1un• Printed Name 

Approved by:~vclicdtt 1/!AAM-, -f:or L. H. Taylor Date: t?-?-90 
Si1:nallll'C <-IPJ1l1PJ,1 c.;/,# /t1ut; ~ Piinkd Name 

, 
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ICP Results Raw Data Report 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 
Calcium 
Cerium 
Chromium 
Cobalt 
Copper 
Europium 
Iron 
Lanthanum 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Neodymium 
Nickel 
Phosphorou 
Potassium 
Samarium 
Selenium 
Sil icon 
Silver 
Sodium 
Strontium 
Sul fur 
Tantalum 
Thallium 
Thorium 
Tin 
Titanium 
Tungsten 
Uranium 
Vanadium 
Zinc 
Zirconium 

Dilution 
Factor 

Date Analyzed: 
Procedure: 
Analyst: 
Digestion 
Procedure: 

SST-1 

10.59 

10.42 

10.17 
10.01 
10.69 
9.18 
9.55 
9.73 

10.52 

10.35 

10.61 
10.48 
10.28 

9.08 
10.15 

24.91 

25.50 
10.58 

50.43 

10.09 

1.00 
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April 19, 1990 
LA-505-151/A-0 

J. A. IJhite 
Acid Digestion 

LA-505-159/A-0 
LMCS Standard 

Starting 

Digested Acid Standard 
Reagent Blank 
Sample 89-044 

Duplicate of 89-044 
Spike of F1085 

Digested Acid Standard 

LMCS Standard 
Instrument Recovery 

Standard 

LMCS 
Acid 

Digestion 
Standard 

ppm 

SST-2 

54.29 

9.89 

47.15 
53.43 

9.94 

10.80 

53.29 

53.48 

1.00 

ppm 

SST-3 

50. 18 

57.77 

9.84 

% 

100.37% 
105.91% 
115.53% # 
104. 16% 
98.38% 

108.36% 
101. 73% 
100.12% 
106.89% 
91. 75% 
95.51% 
97.27% 

105.17"/. 
98.92% 

103.46% 
94.12% 

106.64% 
106.08% 
104.79% 
102.81% 

25.57 102.27"/. 
48.57 97.14% 

90.76% 
101.54% 

57.86 115.73% # 

52.51 
45.20 

53.04 
48.19 
53.00 

50.43 
20.93 

9.93 

50.76 

1.00 

99.66% 
99.36% 

105.01% 
90.40% 

107.97% 
102.01% 
105.80% 
106.08% 
96.38% 

105.99% 
106.38% 
100.85% 
100.86% 
83. 72% # 

106.74% 
99.32% 

100.91% 
101.51% 

10.21 
9.44 
9.35 

10.26 

9.91 

9.11 
9.90 

9.76 

9.35 

9.34 
8.27 

7.52 
7.42 
9.47 

10.00 

9.31 

10.00 

F1083 
F1084 
F0092 
F0093 
F1087 
F1088 

Acid 
Digestion 
Standard 
Recovery 

% 

102.12% 
94.43% 
93.46% 

102.58% 

99.09% 

91.05% 
99.04% 

97.56% 

93.73% 

93.37% 
82.65% 

75.18% 

94.66% 
100.02% 

93.05% 

Reagent 
Blank 

ppm 

0.07 LT 
-0.01 LT 
-0.02LT 
-0.01 LT 
0.00 LT 

-0.01 LT 
0.03 
0.00 LT 
0.09 

-0.31 LT 
-0.03 LT 
0.02 LT 

-0.01 LT 
. -0.01 LT 

0.03 
-0.02 LT 
0. 01 LT 

-0.01 LT 
0.02 
0.01 

-0.05 LT 
0.00 LT 

-0.64 LT 
-0.01 LT 
0. 11 

-0.53 LT 
-0.35LT 
-0.06 LT 
0.63 

-0.02 LT 
0.06 LT 
0. 00 LT 
0.03 

-0 .04 LT 
-0.33 LT 
-0.18LT 
0.02 LT 
0.13 

-0.02 LT 
-2.40 LT 
-0.02 LT 
0.23 

-0. 04 LT 

1.00 

Page 1 of 4 

Digestion 
IJeight 0.4932 
Volume 50.00 
Sample Sample 

Dilution Dilution 
Three Two 

ppm 

1.00 

ppm 

890.41 
-15.39 
-6.24 
-1.89 
-0. 13 

175. 05 
-1.03 
-1. 17 
5. 14 

-79.44 
-0.39 
-2.64 
-4.25 
-1.50 

127.51 
-5.47 
-5. 74 
-3.64 
8. 74 

56.13 
0.10 

-1.65 
-119.90 

-2.04 
98.76 

-123.50 
-94.10 
-14 .61 
27.32 
-5.64 

853.15 
5. 10 
0.13 

-11.88 
-89.99 
-58.41 
-3.04 
-2.72 
-6. 11 

-521.30 
-3.80 
1.91 

-7.94 

101.00 



ICP Page 2 of 4 

0. 00986 g/ml Digestion 0. 00943 g/ml Digestion 0. 01029 g/ml 
g IJeight 0.4717 g IJeight 0. 5143 g 
ml Volume 50.00 ml Volume 50.00 ml 

Sample Sample Sample Sample Spike of Spike of Spike of Spike Standard 
Duplicate Duplicate Duplicate Sample Sample Sample Recovery LMCS 

Dilution Dilution Dilution Dilution Dilution Dilution Dilution Acid 
One Three Two One Three Two One Digestion 
ppm ppm ppm ppm ppm ppm ppm % ppm 

Aluminum 865.76 840.82 825.41 507.09 473.99 NOT CALC. 10.06 
Antimony 1.03 LT 11. 91 4.44 13.40 14.24 
Arsenic 0.28 LT 0.64 0.75 ·0.58 1.02 
Barium 0.21 0.24 0.38 10.83 10.57 103.28% 9.23 

lO Beryllium 0.00 LT 0.07 0.01 0.02 0.03 
Bismuth 193.79 199.88 195. 76 160.79 176.36 NOT CALC. 

(!'_" 
Boron 0. 21 LT 1.51 0.26 LT 14.10 10.25 134 .81% 
Cadmium ·0.07 LT ·0.23 -0.02 LT 9.00 10.03 89.32% 

u'"' 
Calcium 4.50 4.64 3.97 20.40 14.91 146.72% 
Cerium ·6.82 LT ·0.60 0.06 LT ·30.01 1. 54 LT 15.40% 8.87 

0 Chromium 5.24 2.35 4.99 30.54 19.37 235.92% 8.56 
Cobalt 0.31 LT 3.40 0.47 LT 8.30 9.83 85.08% 8.60 

c::· Copper 0.00 LT 0.26 0.38 LT 9.26 10.82 100 .71% 
Europium -0.13 LT -0.09 0.00 LT -0.57 0.04 LT 

'sc'(; Iron 122.79 120.40 116.81 218.35 212.56 NOT CALC. 9.44 
Lanthanum -0.33 LT 0.13 0.49 7.16 9.85 89.51% 

;J/"''w•• Lead 2.09 14.34 5.67 17 .21 20.87 93 .18% 
\.-. 

Lithium -0.36 LT -0.26 -0.08 LT 9.24 10.65 91. 11 % 9.34 

'.1~·<1,q Magnesium 4.92 29.41 2.84 416.09 37.95 4138.61% 
Manganese 53.73 52.54 51.04 56.88 57.54 NOT CALC. 9.27 
Mercury 0.53 2.83 0.26 -2.46 -0.27 LT 
Molybdenum 0.09 LT 0.31 0.28 8.93 9.87 85.72% 

-· Neodymium -15.59 LT -45.69 -10. 76 LT -66.75 0.47 LT NOT CALC. 7.74 
Nickel 1.06 1.26 1.30 9.91 11.36 98.98% 9.27 

V" Phosphorou 102. 72 125.09 115.56 116. 71 118. 22 NOT CALC. 
Potassium -13.22 LT -20.64 -2.85LT -34.01 9.41 73 .37"/4 
Samarium -8.55 LT -4.01 -0.55 LT -36.47 0.62 LT 

Selenium 4.05 6.49 4.92 7 .17 9.37 
Sil icon 38.24 44.91 44. 11 42. 19 25.60 ·114.70% 
Silver -0.41 LT -0.10 0.07 LT 4.89 5. 71 53.52% 
Sodium 845.25 837.12 824.33 838.67 827.74 NOT CALC. 
Strontium 5.63 5.44 5.35 14.46 14.97 86.77% 
Sulfur 4.07 9.41 4.30 67.98 12.69 
Tantalum -0.80 LT 0.01 0. 14 LT -0.70 3.53 27. 57"/4 7.33 
Thallium -1.41 LT 5.57 2.46 -18.49 7.30 
Thorium -4.36 LT 2.92 0 .33 LT -19.12 2.21 
Tin 0.15 LT 1.30 0.49 14.05 10.97 102.74% 9.35 
Titanium -0.04 LT 0. 11 0.21 9.35 9.90 90.61% 9.23 
Tungsten 0.59 LT 1.66 1. 11 -2.06 1.00 
Uranium 7.61 LT 17.58 53.35 -175 .80 60.96 5.01 
Vanadium 0. 03 LT 0.52 0.19 LT -0.93 0.32 LT 
Zinc 1.01 2.67 1.41 25.48 13.50 66.80% 
Zirconium -0.11 LT 0.88 0.78 1.83 5.97 46.04% 9.33 

Dilution 21.00 1.00 101.00 21.00 1.00 101.00 21.00 10.00 
Factor 

115 



ICP Page 3 of 4 

Acid Ending Spike Spike 
Digestion LMCS Standard Standard Standard 
Standard Standard Recovery LMCS ID 

Recovery Book 
% % ppm # 

added 34C11CO SST-1 SST-2 
SST-1 SST-2 SST-3 34C11CK 

Aluminum· 100.63% 50.41 100.81% 10.00 
Antimony 10.26 102. 57"/4 10.00 
Arsenic 57.88 115. 75% # 

Barium 92.28% 10.25 102.53% 10.00 10.00 

a'. Beryllium 9.75 97.50% 
Bismuth 53.43 106.64% 10.00 50. 10 

t.'511•, Boron 9.94 99.43% 10.00 10.00 

Cadmium 9.77 97.72% 10.00 10.00 

Cr'- Calcium 10.50 105.03% 10.00 10.00 
Cerium 88.66% 8.86 88. 57"/4 # 10.00 10.00 

0 Chromium 84.79% 9.33 93.30% 10.00 10.00 

Cobalt 86.00% 9.32 93.22% 10.00 10.00 

c:::" Copper 10.34 103.36% 10.00 10.00 

Europium 9.77 97.72% 10.00 

t:-1.'·~ 
Iron 94.41% 10. 15 101.50% 10.00 10.00 

Lanthanum 46.55 92.92% 10.00 50.10 
~ .. Lead 52.41 104.61% 10.00 50.10 
'i~, .. 

Lithium 93.39% 10.36 103.61% 10.00 10.00 

Magnesium 10.25 102.45% 10.00 10.00 

Manganese 92.70% 10.07 100.65% 10.00 10.00 

Mercury 25.49 101.94% 
Molybdenum 48.57 97.14% 10.00 - Neodymium 77.36% 8.75 87.52% # 10.00 10.00 

Nickel 92.68% 9.91 99.05% 10:00 10.00 
,~..,'-,, Phosphorou 59.26 118.51% # 10.00 

Potassium 24.31 97.22% 10.00 25.00 
Samarium 9.65 96.54% 10.00 

Selenium 52.43 104.86% 
Sil icon 45.26 90.53% 10.00 
Silver 10.65 106.46% 10.00 10.00 

Sodium 25.01 100.05% 10.00 25.00 

Strontium 10.40 104.01% 10.00 10.00 

Sulfur 53.97 107.95% 
Tantalum 73.62% 48.06 96. 12% 9.95 
Thallium 53.11 106.22% 
Thorium 52.47 104.74% 50. 10 

Tin 93.54% 49.18 98.35% 10.00 50.00 

Titanium 92.17% 50.70 101.40% 10.00 

Tungsten 20.97 83.88% # 

Uranium 51. 75 103.29% 50.10 

Vanadium 10.01 100.05% 

Zinc 9.88 98.82% 10.00 10.00 

Zirconium 93.47% 50.23 100.46% 9.98 

Dilution 1.00 1.00 1.00 · 
Factor 

116 



ICP Page 4 of 4 

ACID ACID 
DIGESTION DIGEST. 

LMCS LMCS LMCS LMCS 
Standards Standard STANDARD 

Values IDs VALUES IDs 
Book Book 

ppm # ppm # 
SST-3 78C11J in 81C11A 

82B38J Sample 82C11A 
77C11 I 

Aluminum 50.00 1D0.00 
Antimony 
Arsenic 50.00 
Barium 100.00 
Beryllium 10.00 

@~ Bismuth 100.00 
Boron 100.00 r~-~ .. 
Cadmium 100.00 
Calcium 100.00 

a-- Cerium 100.00 
Chromium 100.90 c, Cobalt 100.00 

c·" Copper 100.00 
,.,.,,. Europium 

\ .,r"'~ 
Iron 100.00 

'1,);,1. Lanthanum 100.00 

..:"'"''" 
Lead 100.00 

tn•· Lithium 100.00 

~-~~,~ 
Magnesium 100.00 
Manganese 100.00 
Mercury 25.00 
Molybdenum 50.00 99.80 
Neodymium 100.00 - Nickel 100.00 

{.~ 
Phosphorou 50.00 100.00 
Potassium 100.00 
Samarium 
Selenium 50.00 
Sil icon 50.00 100.00 
Silver 
Sodium 100.00 
Strontium 100.00 
Sul fur 50.00 
Tantalum 50.00 99.50 
Thallium 50.00 
Thorium 
Tin 100.00 
Titanium 50.00 100.10 
Tungsten 25.00 
Uranium 
Vanadium 10.00 
Zinc 100.00 
Zirconium 50.00 99.80 

Dilution 10.00 
Factor 
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Procedure: 
Instrument: 
Technologist: 
Date: 

Calibration 

Element 

Aluminum 
Arsenic 
Beryllium 

Qi, Boron 
:f'•:C:.· Calcium 

Chromium 
()7"11. Copper 

Iron 
O· Lead 

Magnesium 
Cr Mercury 
,~c Neodymium 

Phosphorous 
Samarium 
Silicon ~,, 

<'<I, '~ Sodium 
Sulfur 
Thallium 
Tin 
Tungsten 

0,,, Vanadium 
Zirconium 
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ICP Calibration Report 

LA-505-151 
WB39939 
J. A. White 
April 19, 1990 

standards for 

Standard 

SST-3 
SST-4 
SST-2 
SST-3 
SST-2 
SST-2 
SST-2 
SST-2 
SST-4 
SST-2 
SST-3 
SST-5 
SST-3 
SST-5 
SST-3 
SST-1 
SST-3 
SST-4 
SST-4 
SST-3 
SST-2 
SST-3 

ICP 

Revision: A-0 

Time: 07:47 

Program "SST" 

Element 

Antimony 
Barium 
Bismuth 
Cadmium 
Cerium 
Cobalt 
Europium 
Lanthanum 
Lithium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Strontium 
Tantalum 
Thorium 
Titanium 
Uranium 
Zinc 

Standard 

SST-4 
SST-2 
SST-4 
SST-2 
SST-5 
SST-2 
SST-5 
SST-5 
SST-1 
SST-2 
SST-3 
SST-2 
SST-1 
SST-4 
SST-2 
SST-2 
SST-3 
SST-4 
SST-3 
SST-4 
SST-2 



0 

0 

ICP standard Formulations· 

SST-0: 
Calibration blank, 1 M ultrex HNO3 .. 

SST-1: 
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874. 
Individual element solutions as follows: 

Li LiCO3 10,000 ppm in 5% HNO3 Lot# 14394A 
K KNO3 10,000 ppm in 5% HNO3 Lot# 14379A 
Na NaCO3 10,000 ppm in 5% HNO3 Lot# 14400A 

200 mL of standard made by combining 25 mL HC1/HNO3 mixed acid, 1 
mL each single element standards, and water. 

SST-2: 
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5, 
Manchester, NH 03103. Mixed element standards as follows: 

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm 
Lot# 0-119A 

SM-20 V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm 
Lot# 0-119B 

50 mL of each mixed standard are added to a 250 mL volumetric flask 
and diluted to volume with 1 M HNO3. 

SST-3: 
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874. 
Individual element solutions as follows: 

Al Al 10,000 ppm in 10% HCl Lot# 9-053A 
B H3 BO3 10,000 ppm in 1% NH4OH Lot# 9-335A 
Hg Hg 10,000 ppm in 5% HNO 3 Lot# 8-656S 
Mo Mo 10,000 ppm in 5% HCl Lot# 9-159T 
P p·10,ooo ppm in 5% HNO3 Lot# 9-160A 
Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ 
S (NHd 2SO4 in H2O Lot# 9-231M 
Ta TaC15 10,000 ppm in 5% HCl/tr HF Lot# 9-335M 
Ti Ti 10,000 ppm in 5% HF Lot# 9-079:EE. 
W W 10,000 ppm in 5% HF/tr HNO3 Lot# 8-685L 
Zr ZrCl 2 O 10,100 ppm in 5% HCl Lot# 9~078G 

50 mL of each mixed standard are added to a 250 mL volumetric flask 
and diluted to volume with 1 M HNO33. 
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SST-4: 
Stock solution from VHG labs; Inc., 180 Zachary Rd. #5, Manchester, 
NH 03103. Mixed element standard as follows: 

SM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100 
ppm Lot# 0-119D 

Solution is used directly for calibration. 

SST-5: 
Stock solution from VHG labs, Inc., 180 Zachary Rdo #5, Manchester, 
NH 03103. Mixed element standard as follows: 

SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, 
Yb, & Lu 100 ppm Lot# 7-165F 

50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to 
volume with 1 M HNO3 • 
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19-Apr-90 07::-1CJ:21 

Condition V:;il1.1e Hin I H;;i:-: 

VACUUM H,. 74 7 .000 I 50.00 
SPTF:MP 38. 70. :• 7.00 I 39.00 
HAINS = 235.R 220.0 I 247.0 
--1 ooov -1005 -1010 I -9<)0 
CTEMP -· 23.65 19.00 I 35.00 
+5V = 5.160 4.750 I 5.250 
+12V ·- 12.14 ll..70 I 12.30 
-12V = -12.2 -12.3 I -11.7 
+24V = 23.16 2:!. 50 I 2G.50 
··lO0V -100 -101 I -99.() 
+5VSt1 5.150 4.750 I 5.250 
+15VSO = 15.14 14.70 I J.5. :10 
-15VSQ = -15.2 -15.3 I -H.7 

Po5ition Calibration in Progress 
SLII PH ALPHA BETA ALPHA BETA ALPHA BETA 
POS'N SLIT SLIT LAMBDAl LAMBDAl LAHBDA2 LAMBDA2 

Pl'eviou5 d:~ta 
INSTR 0.00000 586.483 1.00096 -o.3e43 1.00009 -0.0675 0.00000 0.00000 
C•Jr rent. dal:.a 
INSTR 0.00000 587.525 1.00102 0.31641 1.00009 -0.0667 0.00000 0.00000 
START THE PLASMA NOW, PLEASE.19-Apr-90 07:47:14 



S:;11-ple r,.:1me SSTO 
Pi-ogi-:amme SST 19-Api--90 oe:12:0() 

HAME 111.J HIT RS[1 

AL 2.02 0. !~6 
SB 0.38 1.41 
AS 1.10 1.16 
Rl'l 4. 0(; 1.19 
BF. 0.70 (). 9 CJ 
BI 3.93 1.41 
B 4.65 l.El2 
CD 2 .38 1.48 
CA 0.49 o. s:~ 
CH 5.47 1.21 
CR l.4CJ 3. CJl 
co 0.25 0.58 
cu 3.01 L 11 
EU 4.24 1.30 
FE 1.67 l. 92 
LA 0. 3G 0.48 
PB 0.27 0.94 
LI 4.07 0.98 

?"? I 
HG 0.4(, 0.77 
HN 0.7B 0.84 
Hll 4 .(,3 0.23 

C." I HO 1.71 0.90 
ND 5.87 0. 9'.J 

o" I MI 3.48 1.25 
p 1.28 2.5CJ 

0 I 
I( 3.43 o. r,CJ 
JH 5.25 I.. ;?.o 
SE 1.77 0.54 

c·, I SI 3. :• 7 l. O~i 
AG 15.51 1 .. 2~j 
HA 5.63 1. 34 
SR 3,77 1.02 
s 0.75 l.BO ,,..,,.,._.,. 

I TA 3.80 l.'11 ~-.~,., 

'IL 4.43 1.3:3 
,:~~, I TH 1.10 1.05 

SN 1. 2~i 3. O~i 
TI 3. (,3 1.19 

ll:OIO':;"Q I 
IJ 1.3B l. o::! 
u 5 .31 1.19 
Vl 4.42 l.ln 
ZN 2.42 0.91 

(Ji., ZR 4.7r, 1.07 

5:;imple n:,1me SSTl 
Pro9r:amA1e SST J.<J-Apr-90 OB:H,:0'1 

NAME MV INT RSD 

LI 417.24 J. .20 
I{ 13 .63 0.90 
Nr, 60 .13 1.10 

S:;imr,le n.3me : SSJ.'2 
Progr:amoie : SST l<J-Apr-90 OB: 1B:O:• 
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NAME HV lNT RST.1 

BA 278.36 0. 2El 
BE 483.l'/ 0.26 
C:(I cl2J..CJ3 0 ~•,., ·•-•..:.-
CA 3~l.8G 0.23 
CR 67.<J<J 2. 9'1 
CIJ 5 .C,2 0.30 
cu <J4 .95 0.39 
n; 123. 57 0.44 
MG olJ J.U .22 0.2B 
MN 26<J.40 0.50 
NI 157.<J6 0.48 
Al:l 443.38 0.51 
SR 4<Jl. fJ:• 0. ;!<.J 
Vl H,6.57 0. ~16 
ZN 614 .54 o.:• '3 

Sample n.::Jme SST:3 
Progr.amme SST l <J-·A pr --90 08:20:44 

HAHE MIJ INT f<SD 

'q" Al. 21.20 o. '.'i'l 
B G5G. 5& o. s:2 

r HG 7G9.40 0. 7 <J 
MO 294.93 0.117 
I' (11.18 1..11 

(~ SI 7'7 .63 0. •19 ,, 
,. 
.J ~0.45 0. () '7 

c, IA 124.10, 0.63 
TI 435.4:1 0. C,O 

c· IJ 64.46 O.GfJ 
ZR 152.lG o. 5;3 

!~.8 

r:> Saniple name SST4 
Pr 09r.;imn1e SST 19·-Apr-90 OB:22:5-4 

r1J NAME HV INT RSD 

SB 7.1(, 1.20 
!'IS 122.50 1.01 
DI 102.90 1.013 
p[i 4.% 1.0:3 

~ 
SE 51.~55 0.6B 
IL ,n.7r, 1.40 
TH 13.78 1.01 
SN 237 .10 0 _9·1 
u 12.39 O.G5 

S:anip l li name SST'.:i 
Pi:-09r.301n1c~ SST 19-Apr-9-:> 08:2~i:2'7 

NAME MV INT RSD 

CE l !\. 6& 0. 4B 
El.I 442. 41 0.60 
LA 5.53 0. 60 
ND 16.65 0.23 
,.., ,,, r r:c " A,, 
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Char,r,e l n;;ime AL P • lyr,omial type cc 

C1.1rYe Min Int M.3:~ Ir,t C1JrYe Coefficients 
co Cl C2 c:1 

CRVl 1.9228 22.261 -0.527706E+Ol 0,2&072<\E+Ol 

NaMe N1Jn1t,er Int. Cone True Cale Cone :,;: Error CurYEi 
CX) (Y) <Y> Cone Error 

!iST0 0 2.0240 0.0000 0.0000 -0.000 -0.000 CRVl 
SST3 0 21.201 50,000 50.000 50.000 0.0000 0,0000 CRVl 

Pro3r.a1mme rran1e : SST Channel name SBl P• lynomi-31 type cc 

U! C1Jrve Min Irrt Ma:-: Int Curve Coefficients 
co Cl C2 c:3 ,.,,, . . ,. 

C:RVl 0.3572 7.51[,6 -0,55435<\E+Ol 0.1474351-:+02 

O'·· 
Name Nu,.ber Ir,t. Cone True C-31 e Cor,c ;, Error Cur VE-! 

a. (X> ( Y) < Y) Cor,e Error 

C" SSTO 0 0.3760 0.0000 0.0000 0.0000 0.0000 CRVl 
SST4 0 7,1587 100.00 100.00 100.00 0.0000 0.0000 CRVl 

/:/if":" 

c~--
f'ro9r:an1me r,:;ime : SST Channel n.an1e AS Polyntrnial type cc 

77:•~3 

C•.Jl'V!? Mirr Int ti.,;: Int Curve Coefficients 
co Cl c·• ,. C3 

CRVl 1.04,2 128.63 -0.9080031-:+00 O.B23710E+OO 

Cr', 
Name Number :Ir,t. Cone True Cal.c Cone 7. Error C•.JJ'Vt-l 

( X) (Y) ( Y) Cone l-:rrnr 

BSTO 0 1.1023 0.0000 0.0000 -0.000 -o. ooc, CRVl 
SBT4 0 122.50 100,00 ·100.00 100.00 0.0000 0.0000 CRVl 

Programme n-3me : SST Ch:anne I r,.;ime BA cc 

Curve Min Int M-3:< Int Curve Coefficients 
co Cl C2 C3 

CRVl 3.8602 292.27 -0.296277E+OO 0.729147E-Ol 
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N.aime Number Ir.-t .• Cane Tr•.Je c .• lc Cone ¼ Error Curv ,.~ 
<X) ( '() ( Y) Cone Err or 

ss:ro 0 4 .06:{3 0.0000 0.0000 0.0000 0.0000 CRVl 
SST2 0 2?8.3G 20.000 20.000 20.000 0.0000 0.0000 CRVl 

Programme n:;ime : ssr Ch:;mnel n .• m~ BEl Polynomial type cc 

C•.1rve Mirr Int Ma:< Int Curve Coeffici1rnt~ 
co Cl C2 C3 

CRVl O.G697 507.33 -0.2922./lSE-Ol 0,414536E-Ol 

Name Number Int. Cone True Cale Cone i: Error Curve 
(X> ( '[) ( y) Cone Error 

SSTO 0 0.7.050 0.0000 0.0000 0.0000 0.0000 CRV 1 
S8T2 0 483. 17 20.000 20.000 20.000 0.0000 0.0000 CRVl 

Pro9ramn1~~ name : ssr Ch.-~nnel l),3hlt> BI Pc,l.ynomial type cc 

C1Jrve Mirr Int M-3X Int Curve Coe ff ic i er,ts 
0 co Cl C2 C3 

CRVl 3.7316 108.05 -0.39687.GE+Ol 0.101038E+Ol 

NamE! N1Jmt,er Int. Cone Tr•Je C<1lc: Cone X Error Curve 
<X> ( '{) ( y) Corre Error 

SSTO 0 3.9200 0.0000 0.0000 0.0000 0.0000 CRVl 
SSH 0 102.CJO 100.00 100.00 100.00 0.0000 0.0000 CRVl 

Programme name : SST Char,nel. name B Polyrr • l]l_ial type cc 

C•.1rve Min Int M:3:{ Int C!Jl'V(~ Coefficients 
co Cl C2 c::i 

Cf<Vl <\,4166 689.39 -0.356566E+OQ 0, ?r,f>975E-Q l 

NanHi Number Ir,t. Cor,c: True C.;:,lc: Cone: ,; El'ror Curve 
(X) ( Yl CY) Cor,c Error 

!lSTO 0 4.6490 0.0000 0.0000 0.0000 0.0000 CRVl 
SST3 0 656.SG 50.000 50.000 50.000 -0.000 -0.000 CRVl 

SST Ch:;mr,el n;_ime C[I Polynomial. type cc 
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C•Jrve Hin Int H-:1:{ Int Curve Coefficients 
co Cl C2 C3 

C f~Vl. 2.2588 338.03 -O.l48813E+OO 0,625878E-Ol 

Name Number Int. Cone True Cale Cane ¼ Error C•JrVf! 
( X l ( 'I') ( '() Cone Error 

!3STO 0 2. 3777 0.0000 0.0000 0.0000 0.0000 CRVl 
SST2 0 321.93 20.000 20.000 20.000 0.0000 0.0000 CRVl 

Chanr,el r,:3n1e CA Polynomial type cc 

C•.irve Mir, Int M.;rn Int C•Jrve Coefficients 
co Cl C2 c::1 

C I<Vl 0.4G-45 411.45 -0.2498CJlE-Ol 0.511025E-Ol 

Name N•Jmber Int. Cor,c True C.;ilc Cane X Error C•Jrv,:1 
<X> ( 'fl ()') Cone Error 

SSTO 0 0.4890 0.0000 0.0000 0.0000 0.0000 CR'Jl 
SSl2 0 391.86 20.000 20.000 20.000 0.0000 0.0000 CRVl 

Programme name : SST CE Pcll~•nomi-31 type cc 

C •.u- ve Min Int M-:1:~ Int CurYe Cot~ ff i c ients 
co Cl C2 Cc, 

CRVl '3.1981 16,440 -0.1074·\2E+02 0.1%:3(:,lE+Ol. 

N-3R1e Number Ir,t. Cone Irue C.3lc Cor,c /. Error Curve - < X l (Y) ('l') Cone Error 

SSIO 0 5.-4717 0.0000 0.0000 0.0000 0.0000 Cl<Vl. 
SSI5 0 15.657 20.000 20.000 20.000 ·-0, 000 -0.000 Cl"<Vl 

Programme n3me : SST Channel n.::ime CR Polynomial type cc 

Cl.lrYe Min Int M-:1:< Int CurYe Coeffici~nts 
co Cl C2 C'.3 

CRVl 1.4123 71.394 -0.4470G-4E+OO 0.30071GE+OO 

NaniE· Number Int. Cone True Cale Cane Z Error Curve 
(X) (t) CY) Cone Error 

ssro 0 1.4867 0.0000 0.0000 0.0000 0.0000 CRVl 
C (~ 'T'') r_r7 .......... ~ ,,,.... nnn "1" .,....,..,I\ '11'\ ,,. - ··" ,,., ,., •• - "I 
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Programme n'3me : 65? Char,ncl n.,irue co Polyr,nn1i:c1l type cc 

C•.1rve Hir, Int H:;i:< Int Curv~ Coefficients 
co Cl C2 

CRUl 0.2492 S.8975 -0.979891E+OO 0.373529E+Ol 

Name Number Int. Coric 
( Y) 

Tr•Je 
( y) 

Cale 
Cone 

Cor,c 
Error 

X Error Curve 
(Xl 

SSTO 
SSI2 

0 
0 

0.2623 0.0000 0.0000 0.0000 0.0000 CRVl 
5.6167 20.000 20.000 20.000 -0.000 -0.000 CRVl 

Programme n:i'lmP. : SST Channel name cu Polynomial type cc 

Curve Min Int M-lX Int Curve Caefficier,ts 
co Cl C2 

CRVl 2.8560 <J9.6<J3 -0. fal539?9E+00 Q. 2171534E+00 

Name Number Int. Cor,c Tru..,. C.;lc Cone ;,; Err cir C•Jrve 
(·X.i (Y) ('f ) ':one Err!H 

ss:ro (\ '.J.1)063 0.00(10 0.0000 0.0000 0.0000 CRVl 
SST2 0 9'1.94f:, 20.000 20.000 20.000 -0.000 -0.000 CRVl 

Programme n;;ime : SST Channel nahle EU l'Dl.yr,omi.;l type cc 

C•Jrve Min Int Mm-: Ir,l Curve Coefficients 
co Cl C2 

Cf<Ul 4.0261 4G4.53 -0.1CJ3441E+OO 0.45&443E-Ol 

N.3111e N1Jmber Ir,t. Cane Ir 1J(! c.,lc Cone r. Error CIJ!'VI? 

IX> ('I') ()') Cone Error 

S\31'0 0 4.23BO 0.0000 0.0000 0.0000 0.0000 CRVl 
SGI5 0 442.41 20.000 20.000 20.000 0.0000 0.0000 CRVl. 

Programme name : SST Channel name FE Polyno111i.s1l type cc 

Mir, Int l'\.a:{ Ir,t Curve Coefficients 
co Cl C2 

CRl..'l 1.5878 129.75 -0.274221E+OO 0.1640736+00 

c::i 

C3 

c:1 
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Name N1.1mber Ir,t. 

SSIO 
5SI2 

0 
0 

Programme rrami;, 

C•.1rve Hin Int 

Ci<Vl 0.3"20 

H,3nie Nun·,ber 

ssro 0 
SST5 0 

c,,rve Min Int 

Cl~Vl 0.2530 

N,1n1e Number 

SS'CO 0 
SSH 0 

Pr c1gr amme r, .,\llW 

C•.1rve Hin Int 

CRVl :3. 8G93 

Ii ;im e N1Jmbf)r 

SSl'O 0 
SS'Il 0 

()() 

l. 6713 
123.57 

SST 

H-3:, Int 

5.8083 

Int. 
(X) 

0 .3&00 
5.5317 

SST 

;1.:1:< Int 

5.2094 

[rrt. 
< X) 

0. 2G(," 
4.%1:l 

SST 

M-:1:, Int 

438.10 

Int. 
(X) 

4.0730 
417. 24 

SST 

Cor,c 
('!') 

0.0000 
20.000 

Channel. 

co 

True 
( y) 

0.0000 
20.000 

n.;ime 

-0.l39220E+Ol 

Cone Ir•.1e 
(Y) ( y) 

0.0000 0.0000 
20.000 20.000 

co 

-0.56'l270E+Ol 

Conr. True 
( '!') ( y) 

0.0000 0.0000 
100.00 J.00.00 

Ch:ar,ntc l n:ame 

co 

-0,492<JOOE+OO 

Cr.inc Ir1Je 
('y') CY) 

0.0000 0.0000 
50.000 50.000 

Char,nel n-,in1e 

C.,ilc 
Cone 

Cone 
Error 

Z Error Curve~ 

-0.000 
20.000 

LA 

Curvr. 
Cl 

-0.000 
0.0000 0.0000 

Polynomi.al type 

Coefficients 
C2 

0, 31H,723E+Ol 

Cale Cone :~ Errol" 
Ctlne trror 

0.0000 0.0000 
20.000 0.0000 0.0000 

PB Pc1lynomi..3J. type 

Curve Coefficients 
C:l C2 

0.21299~JE-~02 

Cale Cone r. Errnr 
c,.Jrrc: Error 

-0.000 --0.000 
100.00 0.0000 0.0000 

LI Polynomi.::il type 

C1JrVP. C• (~ff ic i,:,n •.-; 
Cl C2 

0.121017E+OO 

Cc1lc Cane I. Error 
Cone: Error 

-0.000 -0.000 
50.000 0.0000 0.0000 

MG Palyr,c1mi.al type 

CRVl 
CRVl 

cc 

Curve-? 

Cf<Vl 
l:"i('Jl 

cc 

Curve 

Cf!,1 l 
CRVl 

cc 

C•JrYe 

Cl~V l 
CRVl 

cc 

C~1 

C3 

C3 



C•Jrve Hin Int M-3X Int Curve Coefficier,ts 
co Cl C2 C3 

CRVl 0.4326 439.14 -0.217983E-Ol 0. 478733F.··O l 

Na111e N•Jmber Int. Cone Tr•.Je c .• 1c Cone 7. Error Curvr.! 
IX> (Y) ( y) Cone E.rror 

SSTO 0 0.4553 0.0000 0.0000 -·0.000 -0.000 CRV l 
SSI2 0 418. 22 20.000 20.000 20.000 -0.000 -0.000 CRVl 

ProgramMe r,:;,me SST Ch.;mne l. r,.:1me MN Polynomial t:r-pe cc 

C•Jrve Mir, Int H:rn Int Curve Coefficients 
co Cl r? c::1 

CT<Vl 0.7388 282.87 -0.579004E-Ol 0.744540E-Ol 

0 N.:ime Number Int. Cor,c Tr•Je Cale Cane 7. Error C•Jrve 
<X> ( '{) ( y) Cont~ Error 

SSTO 0 0. 7777 0.0000 0.0000 0.0000 0.0006 CR 1,11 
ss·.r2 0 269.40 20.000 20.000 20.000 0.0000 0.0000 CRVl 

Programme r,:;ime SST C:h-3ronel name HG Palync,mial type cc 

;.,.C· Curve Hin Int Ma:< Int C•.Jrve Coefficients 
co Cl c-:i C'.3 

t~·-· 
CRVl 4.3982 807.87 ··O. 303682E·~OO 0, [:,;,37B8E·-Ol 

Nan1e Number [nt. Coric- Ir•Je C .31 c- Ci,nt~ ,. Eri- • r C1.1rve 
(X > (Y) (''[') Cor,c- Error 

SST0 0 4.G297 0.0000 0.0000 -0.000 ··O. 000 CRVl 
SSIJ 0 76 1:J.40 50.000 50.000 S0.000 0.0000 0.0000 CRVl 

Pr • gr ::imD1e name SST Channel nanw MO Polynomial type Cl: 

C•.irve Min Int M:a:-: Int Curve Coefficients 
co Cl C? 

CRVl l.G201 309.67 -0.290791E+OO 0,170519E+OO 

Name Numt,er rr,t. Cone True Cale Carie ,. Error Curv1? 
( X) < n ('{) Cane Error 

SSH, 0 J..7053 0.0000 0.0000 ··0.000 -·O. fl Of> CP.V 1 ,.., .. "'I",, ,... ., 0 .JI C,,, ~J"\. ('\{\"'- ~n rt rtn c·n Ahh "' ,,,,r,r.. " 
r,.,..,..,.. ,.. r, 
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Programme name : SST Channel n-Jme N[I Pcilynomial type~ cc 

Curve Min Int Max Int Curve Coefficients 
co Cl C2 

CRVl 5.57~0 11.478 -o.1oqo22t+o2 o.185644E+o1 

Name Number Int. 
( Xl 

Corre: 
(Yl 

True 
( y) 

[;:3 le: 
Cone 

Cc1rrc 
Error 

% Error C•Jrve 

SST0 
SSI5 

0 
0 

5.8727 0.0000 0.0000 0.0000 0.0000 CRVl 
16.646 20.000 20.000 20.000 0.0000 0.0000 CRVl 

Programme name : SST Channel r,;3me NI Polynomial type cc 

Curve Hin Int t1al{ Int Curve Coefficients 
co Cl C2 

CRVl 3.3022 165. 8f, -0.450011E+OO 0. l 2"HG2E+ 1JO 

Name N1Jmber Int. Cone True Cale Cone 1/. Error Cur v c~ 
lXl (Y) ( Y) Cone ~: r r n r 

ss:ro 0 3.4760 0.0000 ().0000 0.0000 0.0000 CRVl 
ss·r2 0 157. 96 20.000 ?.0.000 20.000 -0. 000 ·-0. 000 CRVJ. 

Programme name : SST Ch.31·,ne l name p I'ol.ynomial type cc 

Curve Hin Int Ha:-: Int Curve Coefficients 
co Cl C2 

CT<Vl 1.2138 64.234 -0.10GG55E+Ol 0.8347GlH+OO 

N'3me N•Jmber Int. Cone Tr•.ie C., le Corre: 1/. Error Cur vi:-) 
( Xl (Y) (Y) Cone F.rror 

ss:ro 0 1 • 2777 0.0000 0.0000 0.0000 0.0000 CRVl 
SST3 0 &l. 175 50.000 50.000 50.000 -0.000 -0.000 CRVl 

Programm~ name : SST Ch.,r·,nel name f: Polynomial t,•pe cc 

Curve Min Int Ha:< Int Curve Coefficienla 
co Cl C2 

CRVl 3.2&04 14.309 -O.l68307E+02 0.490405E+Ol 

C3 

C3 

C., ,, 
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Name 

SSIO 
5511 

N1Jmbel' Int. Cone 
< Y) 

0 
0 

( X) 

3.4320 0.0000 
13.G28 50,000 

Tr•Je 
( y) 

C::i le 
Cone 

Cone 
Error 

0.0000 0.0000 0.0000 
50.000 50.000 0.0000 

% Error C•.J1•ve 

Cll.Vl 
0.0000 CRVl 

l'l'o9r.3mn1i! r,:ame : SST Ch:annel r, :ame SM Polyr,omi-!11 type cc 

C•.Jl'Ye 

CRVl 

Name 

!,STO 
SST5 

Curve 

CRVl 

BHT0 
SSH 

Min Int M-il>: Int C•Jrve Coefficients 
co Cl C2 

4.9904 14. :337 -0.125057E+O?. 0.2380G'lF.+Ol 

N1Jmber Int. Cone Tr •Je C.;ilc Cone ::,,: Erl'or Curve 
( X) < '() (Y) C!Jnc Error 

0 5.2530 0.0000 0.0000 ··O .000 -0.000 CRV1 
0 13.654 20.000 20.000 20.000 0.0000 0,0000 CRVi 

SST Channel r,ame SE Polynomi:al type_ CC 

Hin Int H,rn Int Curve Coefficients 
co Cl C2 

1.6825 54.131 -0.355749E+Ol 0.200874E+Ol 

Number Int. Cone Tr 1Je C:3lc Cone ;~ Error C•.Jrve 
( X l (Y) ( Y) Cone Error 

0 I. 7710 0.0001) 0.0000 -o.ooc, ··O. 000 Cli\,,'l 

0 51. 55:1 100.00 100.0() 100.00 0.0000 0.0000 CRVl 

Pro9r:;imme r,aroe SST SI Polynor,·,i.al type 

Curve 

C f<Vl 

SSTO 
SSD 

Min Ir,t M::iJ< Int Curve Coefficients 
co Cl C2 

3.2028 81.~07 -0.227014E+Ol 0.673364Et00 

N•Jmber Int. Cont: 
( y) 

0 
0 

( X) 

3.3713 0.0000 
77.f:,25 50.000 

T.rue 
( '() 

C.,1lc 
Con1: 

Cone 
Error 

0.0000 0.0000 0.0000 
50.000 50,000 0.0000 

CRVl 
0.0000 C:RVl 

SST Cb:rinnel. n.;ime AG Pol.ynonii.;il type cc 

C3 

c:~ 

C3 
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Curve H i11 Int 11::n: lr,t C•.Jrve Coefficient-;; 
co Cl C2 

CRVL 14. 73':J 465.55 -0.725194E+OO 0.41':i7435F.-Ol 

Name Number Int. Cone True C.;ilc Coric :>.: Error 
! X > (Y) (Y) Cone Error 

!,STO 0 15.514 0.0000 0.0000 -0.000 -0.000 
SS'.I2 0 443.38 20.000 20.000 20.000 0.0000 0.0000 

Programme r,:ame SST Ch.ar,nel n.ame NA Pr.1lynomi .3l type 

Curve Min Int 11-3!< Int Curve Coefficients 
co Cl C:2 

CRVl 5.3441 G3.140 -0.51G007E+Ol 0.917291E+OO 

Name Number Int,. Cone True 
(X > ( Y) (Y) 

SSTO 0 5.6253 0.0000 C.Q000 
SSTl 0 60.134 50.000 50.000 

J>ro9ramn1e r,:ame ~,SI Channel. n.'3me 

C•.irve Mir, Ir,t 11-:1:< Int, 
co 

Cl<Vl :3. 5802 5U,.42 -0. l ::;-H::13E+O0 

N.;imt' NumbP.r rr,t. Cor,c True 
(Xl (Y) ( Y) 

SSTO 0 3.'!687 0.0000 0.0000 
si;n 0 ,. (\ 1 o'.) ':.• 

. t I ~- • •,• •,J :~0 .. 0 1")() 'J(). 000 

SST 

Curve Min Int H:;i:< lnl 
co 

C:~lc Coric r. Error 
Cone Error 

0. 0(:00 0.0000 
50.0QO (J .•)000 0.0000 

SR PciJ.ynomial type 

C1Jrv<~ Coefficients 
Cl u 

0. 4!J'J'l~1-.:JC·•O L 

r.,~ l ,. 
C1Jric 

0. (lOOO 
''.!0.000 

,. ., 

Cunc: 7. E:rror 
Error 

0.0000 
-0.000 ··O. 000 

Pt!lynomi.al type 

Curve Co~fficients 
Cl C2 

CRVl 0.7161':i 42.473 -0.950130&+00 0.125956E+Ol 

Name N,.,mber 

!lSTO 0 

Jr,t. 
< X) 

Cc11·,c 
(Y) 

0.0000 

True 
(Y) 

0.0000 

C:;il.c: 
Cone 

0.0000 

Ccmc 
Error 

0.0000 

CIJl'VO 

CR'Jl 
CRVl 

cc 

C•Jrve 

CRVl 
CRVI 

Ct: 

C 1J r v f·~ 

CIH/1 
l~f(V l 

cc 

CRVl 
c c•r•, " All\ JIICl c:.n """ a.::./\ A.I\.(\ c·n. ""'"" .,.. ,._,..,.,. 

"' """J"I.A ""T'I 'I 

c::i 

C:l 

CJ 



• v-vv \J',/ • 4'J'J 

f'rogrammc r,an,e SST Channc,l r,ame TA Polynomi<1J. type cc 

Curvl? Hin Int. i'la:( Int Curve Coefficients 
co Cl ("I .,. c::1 

CR\Jl 3.6113 130.30 -o .1579<:Jr,F.+01 0.4156341::+00 

N.3m1,.• Number I r,t. Cone True! r..,.iJ.c Cone i. Errt!!' CUl'V(·? 
< X) ( Yi ('i) Cone Error 

SSTO 0 ~• -8013 0.0000 0.0000 0.0000 0.0000 CR\/l 
SS!3 0 124. l 0 50.000 50.000 50.000 -0.000 -0.000 CRIJl 

Programme name SST Ch:;mne 1 r,:;in1e TL2 f'olynomial type cc 

Hin Int M-'lX Int Curve Coefficients 
co Cl C2 C3 

' Ci CRVl 4.212<.J 45.944 -0.112779E+02 0.254313E+0l 

N:3me N•Jmber Int. Cone: TJ'IJQ Cale Cone ¾ Error C1Jrv1~ 
( X) ( Y) ( 'i) Cone Err,n 

SSTO 0 4.4347 0.0000 0.0000 -0.000 -0.000 CRVJ. 
SSH 0 43.756 100.00 100.00 100.00 0.0000 0.0000 CF<Vl 

Programme name : SST Char,r,e 1 name IH Polyncrn>.i..al type cc 

Curve Hin Int Ma:{ Ir,t C•JrYP. Coefficients 
GO Cl C2 C'' ., 

CRVl 1.0118 14. '165 -0. 8(,487~E+0l 0.7B8C,44£+01 

Name Number Int. C or,c- True C.3lr. Cor,c: i. Error Curve 
(X) ('O (Y) Cane Error 

SSTO 0 1.0967 0.0000 0.0000 0.0000 0.0000 CRVl 
SSH 0 13. 777 100.00 100.00 100.00 0.0000 0.0000 CRVl 

Chanr,el nc~mc SN Polyr,on1ial type cc 

Curve Min Int Hax Int Curve Coefficients 
co Cl C? C3 

CRVl 1.1919 248.95 -0.531989E+OO D.4240DBE+OO 
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N1Jn1ber Int. Cone 
CY> 

True 
( Y) 

Cale 
Cone 

Cone 
Er-ror 

SST0 
SST4 

0 
0 

Pro9r:;1n1n1e n:ame 

CurYe Hin Ir,t 

CRVl 3.4453 

N:ame Number 

SST0 0 
SBT3 0 

Pr o~~r amn, e rn1me 

Cur Ye Mir, Int. 

CRVl l. 3075 

H<1me Nun,t,er 

SSTO 0 
SST3 0 

Programme name 

C IJ["JE! Min Ir,t 

CRVl 5.0432 

Ham,~ H1J~1bei-

SST0 0 
SSH 0 

Pro•,1r:;imme name 
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IX) 

1.2547 0.0000 0.0000 -0.000 -0.000 CRVl 
237.10 100.00 100.00 100.00 0,0000 0.0000 CRVl 

SST Channel r,.'Jme TI Po 1 yr.om i. :a1 l t.~• pe cc 

Hax lr,t C•JrYe CoP.fficieroti; 
co Cl c·:, 

457.20 ·-0.419948E+OO 0.1157951::+00 

Int. Cone True Cale Cone z Error Curve 
C X> CY) <Y> Cone Error 

3.(~2&7 0.0000 0.0000 0.0000 0.0000 CRV:t 
435.43 50.000 50.000 50.000 -0.000 -0.000 t;RVl 

SST Channel r,.c1me w Pill ynolll i. a 1 ty;:,e cc 

Max Int Curve Coef:fici.er,t.s 
co CJ ("J 

67.G78 -0 .10909C,E+Ol 0. 792(,57!':+00 

Int. Cone True Cale Cone % Error CurYe 
C X > ( y) (Y) Cor,1~ Error 

J.3763 0.0000 0.0000 0. 00(:-,') 0.0000 CRVl 
(,4.455 50.000 50.000 50.000 -0.000 -0.000 CRVl 

SST Channel n.;1me u Polyr,omi.31 t:;pe cc: 

th:< Int Curve Coefficier,ts 
co Cl C2 

13.014 -0.7ft92<\'/E+02 O. Hl 137E • ·02 

Int. Cone True Cale Conr. ¼ Error CurYe 
C X) ( y) ('{) Cone Error 

5.3087 0.0000 0.0000 0.0000 0.0000 CT~VJ. 
12. 3<.)4 100.00 100.00 100.00 0.0000 0.0000 CRVl 

SST Char,ne l r,.'3me Vl Polyncmi:;il type cc 

C3 

C3 

C3 



C•Jrve Min Int Ma:{ Int Curve Coeffici1mts 
co i:J. C2 C3 

CRVl 4.1949 l'i4..'JO -0.544Gl0E+OO 0.12333GE+OO 

N:aime Number Int. Cone True C.:ilc Car,c 4 Ei·ror C•Jrve 
IX> ( Y) ( '{) Cone Err or 

SS'I0 (J .4.,n57 0.0000 0.0000 -0.000 -0.000 C:RVl 
S872 0 lGG.57 20.000 20.000 20.000 -0.000 -0.000 CRVl 

Programme name : SST Channel name ZN Polynomi-::11 type cc 

Curve Hin Int M.;i:< Int C•Jr ve CoefficiP.n-Ls 
co Cl ('" 

'"' c::i 

C RVl 2.2%5 645.27 ·-0.78CJ814E··Ol 0.32&729E-Ol 

Name Number Int. Cone True C.,dc: Cone i. Err-or C•Jrve 
( Xl ( Y) (Yl Cone Error 

SSTO 0 2.4173 0. Q(JOC) 0.0000 0.0000 0.0000 CRVl 
SS'I2 0 614.54 20.000 20.000 20.000 -0.000 -0,000 C!Wl 

Char,nel name ZR cc 

C•.1rve Mir, Int Ma:< Int C•Jrve Coef f i c i e r,t s 
t:o Cl C" "' C3 

CRVl 4.5261 159.77 -0.lGlGl':JE+Ol 0.33922GE+CO 

Name N1J111t,er Int. Cone Ir•Je Cale- Cone ): Error Curve 
(Xl ( Y) ( '() Coric Error 

SST0 0 4.'7643 0.0000 0.0000 0.0000 0.0000 Cl-<Vl 
SST3 0 152.1(:, 50.000 50.000 50.000 -0.000 ·-0. 000 CRVl 
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ICP Data Report - Acid Blank - (File 1) 

Sample naru~ HN03 
Pro9ran1me SSI 19-Apr-90 08:44:13 

Nr:'!ME MIJ INT CONCF.N RSD 

Al l.95 -0.199 -<! l. r,~! 
Sb 0.37 -0.039 -57.28 
A-Ei 1. O'/ ··O. 031 -:• 5.43 
Il-:1 3.85 (-0.015 -13.'IG 
lle 0.69 -0.001 -22.94 
Bi 3.76 -0. lf,7 -CJ. :~e, 
B -4 .-49 -0.013 -14.l'J 
Cd 2.28 -0.006 -3.54 
[::i 0. ,HJ -0.000 -::17. 80 
C<~ 5.20 -0.534 -14 .27 
Cr 1.29 (-0.058 -5.CJO 
Co 0.26 0.000 UH-AH 
l::u 2.88 -0.028 -14.78 
E•J 4.02 (-0.010 -11.111 
Fe 1. 60 -0.012 -22.18 
1 •. ,1 0.35 -0.032 -18.33 
Pb 0.26 -0.043 -14'l. 34 

~ Li 4.01 -0.007 -(,8. 58 
Mg o. 44 -0.001 -18.92 

c· Mn 0.75 -0.002 -13.86 
H3 3.89 (-0.049 -7.27 
Ho 1. 64 -0.0l~! -21.56 ,::.')' Nd 5.38 (-0.906 -8.91 
N :i 3.3:3 -0.020 -11.69 
p l.27 -0.004 -531.46 
K 3.27 -0.775 -14.72 

c· Sm 4.99 ··0. 623 -14.98 
Se 1.70 -o .13<J -2G.84 
Si 3.23 -0.0<J2 -17. 41 

"'' Ag 14. 7(, -0.035 -15.27 "'•~.,: 
N::i 5.3'3 -0.253 --1 ~) .. 2:3 

f'~"•:. Sr 3.62 -0.00G -14. 57 
s 0.72 -0.044 -i.G7 

·:'7;11 
T:;i 3.G3 -o. 07:J -1.4 .82 
Tl 4.16 C ··O. 701 -1:• .24 
Th 1.05 -o. 37r, ··21. 29 
s r, 1.21 -0.018 -20.9'/ 
ii 3.46 -0.020 -13.00 
IJ 1. :rn (-0.059 -20.2'1 
u 5 .04 -3.7:35 ··13. 04 
V 4 .1(, (-0.031 -ll..'16 

c~~ Zn 2.34 -0.003 -3CJ.44 
Zr 4.S<J -0.058 --14. U.> 
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ICP Data Report - LMCS Check Standard 78C11J (File 2) 

S;;implc r,.;ime 78C:l. lJ 
S:.1mple r.:!ode l SSTl 
Sarupl.e C'llde 2 D IREC'! 
Pr-c1~~1r-amn1e SST l <j-Apr·-90 0EI :4EI :~• 4 

. rP 
HAME MIJ INT CONCEN RSD (t:'>] 
Al 2.02 -0.013 --3<J3. 95 
Sb 1.08 10 .:306 1.08 
As 1.17 0.05'/ 24. 65 
B.;i 143 .20 10. 145 0. 69 
Be 0.72 0.001 30.70 
Bi 3.92 ··0. 009 -390.64 
B 134.~i9 9.%6 0 • ~-17 
Cd 160.15 <J.875 0. l'/ 
Ca 204.52 10.427 0. '/4 
Ct-) 10.07 <J.035 0.59 
Cr 32.84 9.427 0. -43 
C (J 2.09 9.018 0.57 
Cu ~iO .17 10.260 0.51 
Eu 4.GO 0.01(, 11.83 
Fe (,3. 21 ·10.09B 0.40 
J.,'I 0.37 0.048 20.40 
Pb 0.27 0.028 43.30 

C Li 89.GG 10.357 0.50 
tig 214.58 10.251 0.47 
Mn 136.15 10.079 0.34 
Hg 3. <J5 (-0.044 -7.94 
H() l. '.'5 0.008 48.40 
Nd 10.71 8.972 2.:-?~ 
N:i. 80.5'.3 9. c175 0. l 9 
p 1.35 0.061 36.28 
I{ 8.4.3 24.525 0.30 
Sm 5.01 -0.575 -22.70 
Se 3.40 3.272 0.48 
Si ~1.31 -0.040 -45. 9(, 
A'.J 14.91 -0.028 ··26. 79 
N:a 32.79 24.917 0.33 
Sr 254.70 10.283 0. C,B 
s 0.'Jl 0.200 ii • l 9 
T :~ 3 .70 -0.043 -44.43 
Tl 4.39 -0 .1 OG -·l.20.<JlJ 
Th 1.09 -0.053 ·-167.03 
Sr, 117.72 49.380 0.22 
Ii 3.49 -0.0lG -24.97 
w l.GO 0.175 7.38 
u 5.39 1.077 GG.40 
V 4.28 -0.017 -33.23 
Zn 305.53 9.904 o. 18 
Zr 4.65 ··O. 038 -36.27 
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ICP Data Report LMCS Check Standard 82B38F - (File 3) 

Sample name 821•381: 
S.;1mple code l SST2 
S.,1mple code 2 IIIRECI ~w PrrJ3r.amme SST 19-Apr-90 08:52:57 

HAME MIJ INT CONCEH RSD 
,i 

Al 3.G7 4,203 1. s;i 
Sb 0.42 0.659 5.63 
As 2.98 1.548 2.05 
B-'l 1.30 0.017 14 .28 
Be 0.74 0,001 27,7'.' 
B:i 57,4G 54.091 0.47 
B 5.40 0.058 3.39 
Cd 2.48 0.007 10.95 
C.,1 0.73 0.012 1.2~ 
Ce 5.75 0.550 14. 46 
Cr 1.6B 0,058 5.97 

o,, Ct) 0.28 0.0&2 G.00 
C•J 4.10 0.238 1. 78 .. ~-·- E•.1 217.80 <J.74.8 0.28 

~-....... Fe 2.08 0.067 27.9G 
L:,, 12.43 )46.675 0. l '/ 
Pb 2.77 53.326 0.33 
Li 4.43 0.04.4 19.70 

_,,, H3 0.59 0.006 0.7'1 
Hr, 0. <J l 0.010 2.54 

C: Hg 4.56 -0.005 --52.91 
H (l 1.83 0.022 7.87 

·~:c~ Nd (:,.12 0.4(:,5 22.94 
Ni 3.69 0.02'7 19. 97 
p 1.65 0.30B 7. ~52 

c:: 11 3.40 -0. H,7 -32.75 
Sn1 CJ.47 10.049 6. 8:3 

~\,.,_~ Sc! 1.93 0.319 5.03 
Si 4.21 0.5&3 3. 60 
A•J 244.24 10.691 0.28 .,._.,. 
H:..i 5.66 0.036 89. l '7 
Sr 3.95 0.008 12.55 
s 0.87 0.140 11.23 
T :1 4.22 0.173 CJ. 35 

~ Tl G.75 5.BBl J. .93 
Th 7.80 52. 8(",8 0.36 
!in 1.44 0.0B0 3.41 
T:i. 4 .14 0 ,05') G.67 
IJ 1.42 0.038 72. 8(, 
u 9.18 54.S9r, l. 19 
V 6.31 0.233 l..6') 
Zr, 2.69 0.009 9.21 
Zr 5.15 0.132 7.0B 
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ICP Data Report - LMCS Check Standard 77C11I - (File 4) 

S.;:imple. n.allll! 77Cll.I 
S.!!mple. code. 1 SSI3 

1 i J'-l ~ Sample code 2 DIRECT 
Pro9r:arnme ssr 19-Apr-90 09:02:22 

NAME MV INT CONCEN RSD 

Al 21.57 50.973 0.24 
Sb 0.46 l. 263 5.26 
As 71.94 58.350 0. ~• 2 
B :,l "l.29 0.017 10.32 
Be 244. 28 10.097 l..63 
Bi 4.B<J 0.971 1.41 
B 5,42 0.059 5.14 
Cd 2.61 0.0lS 11.90 
Ca 0,75 0.013 0.67 
Ci~ 5.51 0.073 85.92 
Cr 1.50 0.005 CJ5.4? 

0 
Co 0.2<J 0.115 6.52 
Cu 3.27 0.058 C. • 1 3 
t,1.1 4.27 0.002 74. ~18 
fe 1.95 0.046 3.70 
L-:1 0.37 0.027 24.74 

c;i.) Pb 0,28 0,3')0 8. 3::1 
Li 4. 13 0 .00'1 '10. lB 
M3 o. 5?. 0.003 l • C, 0 

........ Mro l. 04 ... 0.019 1.02 
H3 399.37 25.808 0. 5El ,-,, Mo 29:l. 51 49.758 0. "13 

"'<1•1•-' 

Nd 5.79 -0.15ll ··100.24 

•~,.c:. Ni 7.41 0.510 0.95 
p G&.26 )54.245 1.07 
K 3.40 -0.132 -80.12 r~···. .. ,,,, Sm 5.31 0.147 53.52 
Se 28.39 53.4&6 0~71 

(\.~ Si 72.02 46.228 0.06 

A'.3 22.28 0,316 0.94 
Na 5.78 0. 14(, 19.94 
Sr 3.87 0.004 21 . 4~j ,. 
,> 42. 73 )52.876 0.82 
I:;i 122.84 49.478 0.72 

Tl 25.50 53.5(10 o. :;;7 
0-. Th 1. 22 0.983 4.04 

Sn 1.71 0.193 o.n, 
Ii 447.29 ~jl. 37'.~ O.lG 
w 28.21 21.:H,6 0.47 
u (, .19 12.420 1.28 

V 86.99 J.O.HM 2 .O'.I 

7.n 3 .56 o. 037 2.26 
Zr 154.39 50.756 0.11 
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ICP Data Report - Acid Digested Standard 81C11A - (File 5) 

~ample nam~ noo:1 
amp.e code l 8lC11A 

Sample code 2 DIRECT 
Sample code 3 D HiESI 
i'ro9rc1mme SST 19-Apr-90 09:07:31 

NAME HV IHI CONCEN RSI! 

Al 2.11 0.228 31.49 
Sb 0.37 -0.049 -180.83 
As 1.44 0.275 9 c.-c· • J J 

(l:;J 3.83 (-0.017 -20.65 
lle 0.70 -0.000 -14l.~i2 
Bi 14.03 10.212 0.64 
I) J.27.77 9.-443 0.82 
Cd 151.70 9. 34[, 1.27 
Ca 201.23 10.258 0. 5'.l 
Ce !3.08 (-0.772 -15.81 
Cr 1.39 (-0.030 -;! J. .. 1 :3 
Co 0.26 -0.012 -51.9f, 
Cu 48.56 9.909 0.71 
E• . .1 3.88 (-0.0H, -17.94 
Fe l.84 0,028 23.6(, 
L:,1 2.71 9.105 0.51 
Pb 0.73 9.904 l • 43 
Li 3.82 (-0.031 ·-22.41 
Hg 204.24 9.756 0.53 
Hr, 0.89 0.008 16.27 
H•1 3.% (-0.043 -19.3'7 
Ho 56.5€, 9.354 0.88 - Nd 5.41... (-0.864 -24.79 
Ni 3.28 (-0.025 ·-31 .. 55 
p 12.46 9 .33'7 3.i''J 
K 5 .12 8.265 0. r,3 
Sm -4.00 (-l.072 -1:-1.13 
s (~ I.. 70 -0.151 -53. 17 
Si 14.54 7.!HO 6.&B 
Ag 174.24 7.419 0.59 
Na J.5 .94 9.4(,f:; 0.:11 
Sr 247.86 10.002 o.r,o ,. 
,J 0.93 0.222 5 • ~,CJ 
T-:1 3.50 (-0.126 -·22. 37 
Tl 4.00 (-1.11(, -14.91 
Th 1.02 (-0.573 -16.68 
Bn 1.47 0.092 <J. 7 ') 
Ti -4 .84 0 .140 3.27 
w 1.52 0 .110 21.00 
u 4 .<JO (-S.829 -16.'17 
V 4.04 (-0,04.& -11.84 
z r, 287.21 <J.305 0.41 
Zr 4 .46 (-0.105 -1'1.92 
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ICP Data Report - Reagent Blank - (File 6) 

San1p le r,:;ime Fl084 
Sampl?. code l REAGEN 
Sampl.~ code 2 D IREC'I 
S:;1mple code 3 000013 
Programme SST 19-Apr-90 09:12:~19 

NAME M!J INT C0NCEN RSD 

Al 2.05 0. OE,8 59. 9f, 
Sb 0.38 -0.005 -91(,.63 
As 1.08 -0.022 -50.24 
Jl,iJ 3. 9r, -0.008 -:35. :37 
Be 0.71 0.000 28. 3 ~, 
Bi 3.92 -0.006 -797.45 
B 5.08 0.03:• 2.92 
Cd 2.38 0.000 637&.32 
C.1! 2.H, 0.085 0. 70 
CE;/ 5.3'.l -0.306 -:~5. 66 
Cr 1.39 (-0.029 --12. 21 
CcJ 0.27 0.022 34.GCJ 
Cu 2.95 -0.011 -37.31 
Eu 4.09 .-0. 007 -27.51:J 

~i; 
Fe 1.87 0.032 14.36 
L."il 0.35 -0.022 -50.94 
Pb 0.27 0,014 150.01 

....-:-:, u. 3. CJ9 -0.010 -41.62 
H3 0.78 0,015 7.20 
Mn 0,92 0.011 4.lG 
H~J 3.83 (-0.053 -9.0B 
H~> l.&9 -0.003 ··74.48 - Nd 5. 53· (-0.540 -21.86 
Ni 3.42 -0.008 -GO. :rn 

C.' p 1.41 0 .114 12. 7':J 
I< 3.32 -0.528 -24.44 

~l:/0 Sm 5. l 0 -0.354 ·-30. 5EI 
Se 1.74 -0.0&4 -2[,.70 
Si 4.31 0. G31 H,.43 

(.-_:· 
A'.1 15 .13 -0.018 ·-28.'.SO 
N., 5.69 0.05CJ 76.20 

·r'-1,,i. 
.:; \-,1 Sr 3.70 -0.003 -40.42 

s 0.78 0.034 6.50 
1'm<'lf."A1 

T,"I 3.7?. -0.035 -4.?. 06 
Tl 4.30 -0.331 --21. 52 
Th l.07 -0.17(, -43.95 
Sn 1.29 0.0lG 10? .. 80 
H '1.74 0. 1:?LJ 2.0G 

0- w 1.35 -0.019 -:•~\. 11 
u 5. l '1 -2.:3CJ':J ·-29. BO 
'J 4.29 -0.016 -21.91 
Zn <J. 48 0.231 1.22 
Zr 4.66 -0.03G -34. 1:5 
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ICP Data Report - Sample Fl085 - (File 7) 

5:c1mple name F1085 
Sample code 1 SAMPLE 
s.:1mple c:ade 2 100-10 
s.nmple c:o,je 3 000013 
Pro9r ;irnnie SST l<J-Apr-90 09:17:05 

NAME NV INT CONCEN DILCOR RSD 

Al 4.10 5.-41B 547.20/ 0.81 
Sb 0 .39 0.172 17.373 2G.19 
As 1. 12 0.018 1.85H 22.98 
B:,1 4.18 0.009 0.869 19.07 
Be 0.74 0.001 0.13-'I 6.25 
B :i 5.40 1.4B7 150 .15/ o.G6 
B 4.98 0.025 2.561 3.:n 
Cd 2.39 0.001 0.072 49.13 
C;_i l C"'l 

• .JM 0.053 5.321.I 1.::u 
Cfl 5.59 0.232 23.469/ 27.20 
Cr 1.70 0. 0(,4 G. -'159 5.18 
Co 0.27 0.045 4.527 l CJ. 24 
Cu 3.08 0.017 1.706 17.32 
F.1..1 4.31 0.003 0.324/ 42.80 r--, F1i 'J.83 1.338 135.l:4 0.88 
L :3 0.37 0.024 2. -'174 18.23 
pt, 0.28 0.234 23.663 20. ~)<J 

Li 4 .15 0.009 O.CJ49/ 34.'l'l 
Mg 0.88 0.021 2.071 14.02 
Hn 8.02 0.540 54.494/ 1.44 
Hg 4. 11 (-0.034 (-3,456 -7.45 - MCI l. 76,, 0.009 0.878 11.15 
Nd 5.72 --0. 292 -2'9.50 -4::1.511 

(~!· Ni 3.64 1).021 2. l 05 5.99 
p 2 .14 0.719 72. 620✓ 2.26 

~-t:· K 3.4.7 0.186 18.822 42. l 0 
Sm 5.35 0.236 2:•• 804 30 .12 
s,~ 1.83 0.123 12--1144_.1 2.49 

c:- Si IJ. 10 0.494 -4''J.851 6.26 
A':J 15.8-4 0.015 1.525 30.fi'J 

:\~ Na 13 .-44 7.173 72-4.43y 0. 4~5 
Sr 5.07 0.053 5. 371; 0.58 
s 0.83 0.100 10.050 22. ~~ 1 
I ;,1 3.81:. 0.025 2. ~ (:i l 59. :i I 
n 4.57 0.33'l cl'.:!. 990 j 23. "l9 
Ih 1.12 0.200 20.179 21.98 
s r, l. .30 0.021 2.141 21:, .. 5h 

0-- Ti 3.70 0.008 O.B50 22 .. 3'l 
w L42 0.035 3.196 22.0U 
u S. 45 1.924 194.34 20.58 
V 4.55 0.016 l .657 20. ~)0 
7. r, 7.71 0.173 17 .4651 O,GO 
Zr -4.8G 0.032 3. ;]78 26.87 

[1 i l•.1t ior, factor : 101.000 
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ICP Data Report - Sample Fl085 - (File 8) 

S:c1n1plo r,:;im!.? Fl085 
Sample code l SAMPLE 
S:;imple code 2 500-J.O 
S.ample ,:-adt~ :3 000013 
Programme SST 19-Apr-90 09:21:4(; 

NAME HV IN'! COi'!CEH [I ILCOR RS[I 

Al 11.G0 24.95(; 5::?4. 07 0.56 
Sb 0.39 0.260 5.470~ H,.34 
fl~; 1.15 0.039 0. 81::l 8.06 
[I.,! 4.37 0.022 o. 4e,7./ 12.31 
De 0.74 0.001 0. 031✓ 4.81 
Bi 10.44 &.584 138. 27 ./ 0. E,7 
B 5.01 0.027 0.574 G.&7 
Cd 2.42 0.003 o.or,oJ 20.70 
Ca 4. l 5 0.107 3.925 0.% 
Ce 5.57 0.193 4.055✓ 58.07 

V Cr 2.94 0.438 9.193 / 1. 38 
Co 0.28 0.059 1.229 :rn. 30 
C.•J 3.1(-, 0.033 o.7ooJ 13. :37 
F.u 4.30 0.003 0.058 ()5. 98 

F •~ 40. 70 G.404 134. 4{1/ 0.28 
La 0 .3'7 0.040 0.839 24. 315 
Pb 0.29 0.511 10.735/ 'J. C, 2 
Li 4.12 0.006 0.124 69.CJO 
Mg 1. 83 0.OGG 1.386 o. :ig 
Hn 35.10 2.555 53.G5G 0.20 

C' H9 4.19 (-0.029 (-0.601/ -9.B:! 
Ho 1.80 0.OlG o. 335/ ]3.38 

~ •. e,·: Nd 5.&9 -0.342 -7.186 -44. ~il 
Ni 3.97 0. 0()5 1.356✓ 11.GG 

,(l'"ct•.• p 4.85 2.984 G2.G70/ 2. 21 ,, . 
~,-·r••• I: 3.45 0.09?. 1. 922 144.38 

("'-., Sm 5.32 0 .1G3 3.4H,/ '7 7. ~;'] 
S~! 1.92 0.308 G.168/ 13.53 
Si 5.65 1.533 32.198 3. 7~i 
A'] 15.85 0.OlG o.:ni/ 51.32 
N.:i 42.19 33.545 704. 44 0.20 
Sr 9.71 0.243 5.110 0.21 - 8. 43E1/; s 1. 07 0.402 1. 10 

0,. 
Ta 3.BB o. 0:35 0.730 ✓ 17.u<J 
Il 4.SO 0.371 7_797./ 35. 9~1 
Ih 1.12 0.1G3 3.42:3 <,C,.05 
s r, 1. 33 0.031 o. e:,44J 24.10 
Ii 3. 7"\ 0.013 0, 264✓ 30.83 
w 1.45 0.057 1.19:~✓ G.OB 
u 5.59 3.938 82.G92/ 18.(,7 
V 4.54 0.015 0.32::i/ 42.05 
Zn 5.64 0.105 2. 214 0. 5') 
Zr 4.94 0.OGl 1. 27Elj 17. ~i8 

Di lut ior, f:c11~toi- : 21.0000 
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ICP Data Report - Spike of Sample F1085 - (File 11) 

S:ilmpl!? r,:ame Fl08'7 
S.3mple! code 1 SP IKE 
5-3hlple code 2 100-10 
S::1mplt! code 3 000013 
Pr • 9r amnie SST l<J-Apr-90 09::• 3:58 

NAHE MV INT CONCEN DILCOR RSD 

Al 3.95 5.021 507.09 0.42 
Sb 0 .3CJ 0.133 13.402 2'L40 
A!:i 1.10 -0.006 -·O. 582 -151. 41 
B:,1 ::; .53 0.107 10.831 1.87 
Be 0.71 0.000 0.020 152.03 
Bi 5a50 1.592 H,O. 79 3.06 
B 6. -47 0.140 14. 099 o. e:• 
Cd 3.80 0.089 8.997 l.H, 
c~ 4.44 0.202 20.399 1. :rn 
Ct~ 5.32 -0.29'/ ·-30 .OJ. -40.41 
Cr 2.49 0.302 30.544 0.76 
Cr., 0.2B 0.082 8.300 9. 4f, 
Cu 3.43 0.092 9. 264 5. Bel 
F.1.1 4.12 -0.00G -0.5f,C, -4.3.79 

LO Fe 14.85 2. 1(,2 218.35 1.12 
L.;i 0.38 0.071 7.161 15.75 
Pb 0.27 0. 170 17.210 14.43 
1.:l 4.03 0.092 'l.244 'l.74 
M3 ElG .51 4 .120 4 lC,. 09 l. 1 () 

C,')1 Mr, 8.34 0. 5E,3 5G.883 1. 21 
H'J 4 .2f, < ··O. 024 (-·2.461 -12.56 

-- Mo 2.22 O.OBfl 8.933 1. 90 
Nd a;· ~ .. , 

;:.i • .:.i ..... (-0.GC,l (-(,6. 75 ···21. :;_~2 

r··· Ni 4. 2~~ 0 .09fl 9.<J07 ~:,. 5El 
~ •• > ,' p 2 .66 1.15G 116.71 3.59 

I( 3.36 -0.337 -34.01 -45.88 
"i(} Sn1 5.10 -0.3&1 -·36. 47 -4.0. 0:1 

Se l .131 0.071 7.169 63.81 ,~-,-, Si 3.99 0.418 42.189 4.:M 
~ .~,. 

11'.J 1(-,.55 0.048 4. 8139 84.71 

,r,; N.:i 14.69 B.304 838.67 O.G3 
Sr 7.2G 0.143 14.464 0.43 
s 1.29 0. r,·13 67.976 0. 2~) 
T:;1 3.78 -0.007 -0.700 -235.49 
Tl 4.3& -0.188 -18.49 -62.27 -- ·rn 1.07 -0. lfl9 -19.12 ·-43.37 
Sn l. ~i8 0 .1 :19 14. 047 4.n) 
•r . 4.43 0.093 9.345 3.03 

G"> 
.., :L 
w 1.35 -0.020 -2.055 -73.65 
u 5.l"J -1.741 -175.8 -51. 50 
V 4.34 -o. oo~, -0.926 -3~1.04 
Zn 10.14 0.252 25.479 0.53 
Zr 4.82 0.018 1.027 70.96 

Di lutior, f.actor : 101.000 

S:3n,ple r,~me E'l087 
S.;imple code l SPIKH 
Sc1mple code 2 500··10 
S.3mp le code :3 00001:1 
Pro9r<.1Mme SST l ~l-A pr -90 09:38:le 

NAME MV INT CONCEN [I ILCOR RSII 

Al 10.68 22.571 t\73.CJ<J 0 53 
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ICP Data Report - Spike of F1085 - (File 12) 

Sample n.al'IH! E'lOB'/ 
s.~n1ple code l SPIKE 
s.c1111ple code 2 500-l.O 
S-!\Olple code 3 000013 
Programme SST 19-Apr-90 09:38:10 

NAME H'J INT CONCEN Dll.COR RS[I 

Al 10.68 22.571 4'1::1.99 0. 5:l 
Sb 0.42 ().(,78 14.242 4.35 
As l. .16 0.019 l. 021 14.61. 
B.;3 10.96 0.503 1.0.5(,5 0.24 
Be 0.74 0.001 0.028 8.8'\ 
lli 12.24 8.3913 176.3(, 0.17 
[l 11.02 0.488 l0.;J51\ 1. 0() 
Cd 10.01 0.477 10.026 0.88 
G-:1 14.39 0.710 14.'-114 0.51 
C°" 5.51 0.073 1.540 73. 9':l 
Cr 4.55 0. 9:12 l 'J. 370 0. 0:1 
Co 0.39 0.1[,8 9.831 ::;. 31 
Cu 5.38 0.515 10.824 0. 2:1 
Eu 4 .:.rn 0.002 0.040 45.'H 

t-r.O fl' (;3.36 10.122 212 .. ~i(, 0.37 
L:,1 0.49 0 .41:.9 9.854 1.26 
i;t:, 0.31 0.991\ 20. 873 0.0() 
L:i 8.26 0.507 10.G52 0.10 
H9 38.20 1.807 37. 'i50 0.31 c~ Hr, 37.58 2.710 57.543 0.&2 
Hg .., • 41\ -0.013 -0.2G5 -7.(1:.i 
Ho 4.4G 0.170 CJ• 8"J l l. l~'i 
Nd 5.BEf" 0.022 0. 468 64&.39 

r: Ni 7.65 0.5-U 11. 358 0.70 
p 8. 02 s. 6:• 0 118 .22 1.18 
I{ 3.52 0.448 9.406 8.78 

·:-..Ci Sm 5.27 0.029 o. (,J.7 11;!.07 
Se 1.99 0.44G 9.365 1.19 

C> Si :5, l 8 1.219 25. (104 0. C,G 
A') 21.33 0.272 5.708 H,.77 
N.a '18.GO 39.41G 827.74 0. lG 

~ll Sr 21.16 0.713 14.9G9 0.35 
s 1. 23 O.Ci04 12.688 1. 7 !l 

-= I,-,1 4.2l 0. H,8 3.529 0. 1-1 
Tl 4. 57 o.:H8 'I. 299 l 4. 9::i - Ih l . l l 0.105 2.208 41. 7f, 
Sn 2.49 0. 52~J 10.967 O.G'J 
Ti 7.70 0.471 9.897 0.22 

O'• l,J 1.44 0.048 0.999 11.10 
u 5.51 2.903 G0.957 11. 26 
V 4.54 0.015 0.319 2~•- 2'\ 
Zr, 22.10 0.643 13.~jOJ O.b9 
Zr 5.GO 0.284 5.970 1.20 

Dil1Jtion f.actor : 21,0000 

145 



ICP Data Report - Acid Digested Standard 82CllA - (File 13) 

8.;imple nelMO l'10(1 FJ 
5:nmple cod1? l £111:a:s-r 
S:~n111le codl" ::~ BIIU'.C'I 
S::imple code 3 000013 
Programme! ss·r 19-Apr-90 09:4~• :0B 

NAME MV INT CONCEN RSCI 

Al 5.00 10.0&3 l. 4~'i 
Sb 0.3<J O. :Hr, 18.33 
As 1.42 0.262 ~]. 83 
B;;i 130.G2 9.228 1.74 
Be 0.79 0.00'1. 4. 4::-: 
Di 4.21 0. 280 13.02 
B 5.31 0.050 11. 7:,1 
Cd 2.52 0.009 21.14 
Ca 5.75 0.269 1. 89 
c,~ 9. 9C) 8.066 0.56 
Cr 29.93 El .. 55~~ 1. 83 
Co 2 I ~j(J B.600 :3.63 
C•J 3. "IQ 0.019 29.20 

r-.... Eu 4.70 0.021 4.lG 
Fe 59.21 9.441 1.52 
l:;.1 0.38 0.0B3 9.76 

_ ... !',- Pb 0.2B o.~• 41 18. 04 
Li 81.25 9.339 2.39 

·,:.Ji, Mg 2.33 0.090 1.03 
Mn 125. 2CJ 9.270 1.65 
Hg 4.47 -0.010 -47.UO -= M IJ 1. 99· 0.031 8.35 
Nd 10.04 7.736 4.51 

C' Ni 75.07 9.268 1.53 
p 1.49 0.176 8.D 

,¢ I( 3. :rn -o. 2(,3 -50.GO 
.Sm 5.22 -0.067 ··135.85 

(.:•:.• Se 3.2'.3 2. 921 2.60 
Si 4.33 0.645 'I. (,-1 

,::iv1 A'.:1 l&.78 0.059 8. :i2 
N:a 6.25 0.577 9. 74 
Sr 3.% 0.008 11. 4(, 

..... r.'1 s 0.92 0.207 f,.34 
Ta 21.42 7.325 0.93 
Tl 4.59 0.304 38.16 - Th 1.14 0.352 21.51 
Sn 23.32 9. :i54 l.21 

~~ 'Ii 83.30 9.22G 1. GB 
w 2.31 0.739 3. G9 
u 5.66 5.010 11. l 'J 
V 4..-42 0.00() 
Zn 4..55 0.070 2.50 
Zr 32.26 9.328 l. 63 
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ICP Data Report - Acid Blank - (File 14) 

S.ample r,am~ HNO::I 
Progr,3n1me SST 19-Apr-90 09:48:24 

NAME MV INT CONCEN RSD 

Al 1. 9G -0. 169 -lG.21. 
Sb 0.37 -0.044 ··f,f,.(,7 
As 1, 07 -0.029 -}7.3C) 
B:a 3. 8f, -0.015 -9. '.37 
UP. O.G9 -0.000 -43.5'3 
(Ci 3.79 -0.13<J -34.03 
[I 4.67 0.001 332.54 
Cd 2.2G -0.007 -9.03 
C;i 0.47 -0.001 -13.:58 
C(;, 5.23 -0.4G7 -12.83 
Cr 1.29 (-0.0GO -'1.45 
Co 0. 2(, -0.020 -56.25 
C•J 2.88 -0.027 --9 .. 05 
E•J 4.04 -0.00CJ -10.82 
l'e 1.61 -0.010 -3. r,3 
L :a 0.35 '-0.030 -32.83 

er:, Pb 0.2'/ 0.071 45.83 
Li 4. 013 0.001 551.0CJ 
Hg 0.45 -0.000 -29.0 11 
Hn 0.75 -0.002 •·35. :rn 
Hg -'\. 19 (-0.029 ·· l O. 5-t 

t.:~1 Ho 1. r,3 -0.012 -5.72 
Nd 5.'12 (-0.047 ~9.40 
Ni :3. 33 -0.019 -24.70 - p l. 29 ... 0.012 lbB.99 
K 3.29 -O.G% -9.BG 

C' S111 5.02 -0.546 -12.21 
Sf~ 1. 71 -0.129 -19.31 

4;::~ Si 3.26 -0.078 -8.bO 
A'.;J 14.89 -0.029 -14.95 

C> 
N.;i 5.3B --0. 227 -l 1.b(, 
Sr 3.&4 -0.005 -12.'JB 
s 0.72 -0.038 -13.l<J 

,,.,,,,Q 
~ \.;, T -!l 3. r,2 -0.074 -10.21 

Tl 4.19 (-0.628 ·· 10. O:i 
n, 1.05 -0.334 -H,.7G 
s r, l. 21 -0.021 -39.90 
Ti '.3. 47 -0.018 -12.54 
IJ 1.31 -0.051 -1::l.08 
u 5.07 -3.387 -10.46 

U"' V 4.21 -0.025 -0.48 
Zr, 2,33 -0.003 -G.18 
'ZI" 4.Gl -0.053 -CJ. 3~} 
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ICP Data Report - LMCS Check Standard 78Cl1J - (File 15) 

Sample n;;ime 78Cll..l 
S.:imple code l SSTl 
Sample i:ode 2 [I IRECT 
PrrJ3ramme SST 19-Apr-CJO 09:52:3'/ 

NAHE HV INT CONCEN RSD 

Al ::i.oo -0.068 ·-1:i .38 
Sb 1.09 10,591 1.18 
/Is l.H, 0.044 19. 97 
D.a1 14C,. CJl 10.41(, 0 .<J4 
Ite 0.71 0.000 ·123.72 
Bi 3.84 -0.088 -28.18 
B 137.29 10.173 0 C:I:?' 

• ._J ._J 

Cd H,2. 34 10.012 0.92 
Ca 209,(;(, 10.GBCJ o. 0(, 
Ce l 0.14 9.175 1.22 
Cr 33.25 9.551 1.09 
Co 2.87 9. 727 0.57 
Cu 51.35 .10.517 0.88 
Eu 4.54 0.014 7.31 

~ Ee 64.73 10.34(, o. 71 
L.;i 0,37 0. 03(, 30.93 
Pb 0.27 o. 0'/8 0. 0() 
Li 91.13 10.C:,08 0.70 

c, t-13 :n<J.85 l.0.479 0 .CJ') 

Hn 138.BG 10.281 0.91 
H9 4.09 (-0.035 -11.,,c, - I\() 1. 73~ 0.004 %.3'1 
Hd 10.76 9.07(, '.3. ::,1. 

C' Hi 81.91 10.154 0.63 
I' 1.34 0.051 34. 41. 

.. c I< 8.51 24.914 1 . l ~~ 
Sm 4.93 (-0.775 -4.3<) 
Se 3.42 3.31(, 2.26 
Si 3.27 -0.067 -9.81 
A3 14. GB (-0.039 -G.98 

;:"J N.;i 33.43 25.503 0. 87 
Sr 2&1.95 10,580 0.% 
s 0.93 0.217 4 • f, :1 
I:;i 3.65 -0.0&2 -5.75 
Tl 4.31 -0.328 ··16. 88 
Th 1.07 -0.199 -23.69 
Sn 120.18 50.427 0.9'1 

0- Ti 3.43 (-0.023 -5 .Si' 
w l ~·c-.JJ 0.13G 8. 71 
u 5.30 -0.080 -351.61 
V 4.20 -0.02G -·l.7. 4 '/ 
Zr, 311.25 10.091 0.84 
Zr 4.60 -0.057 -G.57 
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ICP Data Report - LMCS Check Standard 82B38F - (File 16) 

Sample name 82B38l: 
S,1mpl~ code 1 SST2 
Sample code 2 DIREC'I 
f'rograrnnie SST 19-Apr-'JO 09:57:20 

NAME MV INT CONCEN RSD 

Al 3.(,3 4. 198 1.58 
Sb 0.41 0.50G 1.68 
As 2.% 1.528 0.96 
B.;1 4.20 O.OlO 17.':J4 
Be 0.72 0.001 34. (,9 
Bi 57. GC, 54.288 0.85 
B 5,47 0. OC,3 4. CJ 1 
Cd 2.42 0.003 40.50 
C.;i 0.73 0.012 Cl.G4 
Ce 5.63 0. 31 'l l'.3.05 
Cr l.G3 0.044 11. 62 
Co 0.27 0.024 9.12 
Cu 4.03 0.224 1.~iG 

0 E•J 220.% 'J,892 0.09 
Fe l.97 0.048 5. ElG 

c-. L.:1 12.55 )47.153 0.49 
Pb 2.i'7 53.42G 0.77 

rr,''"'4, Li 4.28 0.025 17,<Jl 
...,.,,:,• 

H3 0.59 O.OOG 0.89 
Hn 0.91 0.010 2.66 - H9 4.89 0.017 14.G5 
Ho 1.79 0.014 15.01 

c·' Nd G.00 0.235 35. 1 !:·, 
Ni 3.65 0.022 14 .2.11 

""" 
p ].(,2 0.20G 5.77 ·~~,,. : I< 3.33 -0.487 -21.53 
Sm 9.43 9.93G 0.75 

~""::··i S,"? 1.88 0.22(, 5.77 
Si 4.H:, 0.531 3.11 

(",A A':] 246.50 10.797 0.4CJ 
Ha 5.53 -0.091 -31. <JS 
Sr 3.89 0.005 13. 'l<J 
s 0. 8(, 0.134 10.% 
Ta 4.H, 0.147 3.21 
Tl G. C,5 5.G4G I. 7EI 
Th 7.85 53.294 0.50 

~ 
Sr, l.42 0 ,O'lO G. c, 13 
Ti 4.05 0.049 G.51 
\,/ l. 39 0.009 92.71 
u 9. l 0 53. 1177 1.11 
V G. 20 0.220 3 .16 
Zn 2.64 0.007 7.86 
Zr 5.07 0.105 8 .,., .... ..., 
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ICP Data Report - LMCS Check Standard 77C11I - (File 17) 

S:an1ple n.3me 77Cl. J. I 
S<1 mp le codP. l SST3 
s.,rnple code 2 [1 IREC'.1: 
Pr 09r:;imn1e SST 19-Apr-90 10:01:<IJ. 

NAME HV INI CONCEN I<SD 

Al 21.27 50.184 0.81 
Sb 0.47 1. 322 7.83 
As "/1.7.3 57.7&5 0. Gf, 
B;;1 4.34 0.020 13.08 
Be 239.03 9. 83EJ 0.55 
Bi 4.97 1.052 3.17 
D 5.56 0.070 0.75 
Cd 2.62 0.015 10. :18 
C:;i 0.74 0. 0 l :1 0.23 
Ce 5.58 0.221 45.03 -- Cr 1.50 0.004 99.35 
Co 0.30 0.153 :Ln , .. C•J 3.30 0.064 0. BO 
F.u 4.33 0.004 37.48 

C1 Fe 1.97 0.049 13.03 
L.,i 0.37 0.030 45.131 
Pb o. 29 0.454 9. 7 (; 
Li 4. 23 .- 0.019 2.23 
H9 0.52 0.003 4. u; 

C' Mr, 1.04 0.019 4 .69 
H3 395.71 25.5b9 0.10 

":~:·: Mo 28G.55 48.57:.! 0.80 
Nd 5.81 -0.108 --91.66 

,.,.. .. Ni 7.35 0.501 0.75 
1,,_~, . p 70.59 > 57. EJr,::1 1.02 

K 3.45 0.082 129.01 
~\1 Sm 5.39 0.318 32.27 

Se 27.91 52.507 0.G0 
Si 70.49 45.198 0.4CJ -= 
A9 2~L48 0.326 0.77 
N.; 5.f.17 0.220 21.74 
Sr 3.92 0.006 18.45 
s 42. EIG )53.038 0. GEi 

f::~~ I:,1 119. 75 48.190 0. 68 
Tl. 25.27 52.995 1. 1 :3 
Th 1.24 l.1L7 6.33 
Sn l.74 0.205 5 .CJ'! 
H 4:39.15 50.431 0.% 
1,1 27.78 20.931 0. (,8 
u G.29 13,91G 4. (,4 
V 84.95 9.932 0. :'i 4 
Zr, 3. sr, 0.037 0.71 
Zr 152.09 49. 9'/G 0.95 
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ICP Data Report - Acid Blank (File 22) 

1,:1mple n:~me : IIN00 
Programme : SST 19-Apr-90 10:31:48 

NAME H INT CONCEN RSD 

Al 1. 94 -0.232 --7.B'l 
Sb 0.37 -o. 113 -52.71 
As 1.06 -0.034 -3.67 
B.;i 3.81 (-0.019 -5.82 
Be 0.69 -0.001 -26. 'J6 
Bi. 3.73 (-0.203 -12.90 
B 4.58 -0.005 ... r,5. 95 
Cd 2.22 (-0.010 -7.10 
Ca 0.48 -0.001 -B.33 
Ce 5.15 (-0.622 -&.75 
Cr l.28 (--0.063 -·3. BG 
Co o. 2r, -o. ou; -2:3. 08 
Cu 2.84 (-0.036 -7. EIG 
Eu 3.98 (-0.012 -5.47 
Pe 1.59 (-0.01-1 --1. 4 ~5 
L-,1 0.35 .-0. 035 -29.40 

e-,t Pb 0.27 -0,01-1 -173.20 
'1 Li :3. 85 (-0.027 -'J. 2<1 

H3 0.44 -0.001 -b.52 c:·, Hr-, 0.75 -0.002 -13.88 
119 4.40 -0.015 -13. s=-! 

0 Ho 1.62 -0.014 -8.71 
Hd 5.31 (-1.045 -4 .18 
Ni :3 .27 (-0.026 -8.51 _,, 
p 1.28 0.002 809.7'1-
I{ 3.28 -o. 744 -12.25 

t""'' ..... ~. Sm '\,95 (-0. 728 -G. 2 G 
51! 1.70 -0.148 -13.04 

. ~~-C.i Si 3.21 -0 .111 -6.65 
A9 14.(,2 (-0.042 -G.40 

C~" 
H.;i 5.30 (-0.300 -7.25 
Sr 3.59 -0.00'l -5.60 
s 0.73 -0.037 -32. s::! 

<'·"--~ ·~ '\.i t.;i 3.59 (-0.089 -5. 6:, 
Tl '\ .13 (-0.7'/0 -3.Bl 
Th 1.0'\ (-0.'\42 -2.73 
Sn 1. :rn -0.022 -21. 7cl 
ti 3.42 (-0.023 -r,. 4 7 
w 1.31 -0.052 -10. O~J 
u 4.CJCJ C-4.5H, -r,. 4 4 

~ l\.,i V 4.H, (-0.031 -9 .8(', 
Zn 2.31 -0.004 -10.83 
Zr 4·.5G -0.069 -7. 4 (, 
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ICP Data Report - Acid Blank - ·(File 23) 

S:~mple n:ame @i2 
Programme T 

HAHE MV ~ CONCEN 

Al 
Sb 
fts 
B.,1 
'.He~ 
Bi 
B 
Cd 
Ca 
c~ 
Cr 
Co 
C•J 
E1J 

l:e 
L:;i 
Pb 
L:l 
Mg 
Mn 

"~1 
Ho 
Nd 
Ni 
I' 
H 
Sni 
Sf:! 
Si 
A9 
Na 
S1• 
s 
I.;i 
Tl 
Th 
Sn 
Ti 
w 
u 
V 
'Zn 
Zr 

152 

1.92 (-0.278 
0.37 -0.128 
l.05 -0.044 
3.'78 (-0.021 
0.68 -0.001 
3.71 
4.53 
2.20 
0.47 
5.12 
1.2& 
0,2(, 
2.82 
3.95 
1.57 
0.35 
o. 26 
3.82 
0.44 
0.7-l 
4.4G 
l.C:iO 
5.32 
3.27 
1.2G 
3.24 
4.92 
l.GB 
3.18 

14.53 
5.2U 
3.57 
0.'i'2 
3.57 
4.12 
1.03 
l.20 
3.40 
1.30 
4.% 
4.15 
2.29 
4.54 

(-0.225 
-0.00CJ 

(-0. 011 
-0.001 

(-0.688 
(-0.0f,8 
-0.001 

(-0.040 
(-0.013 
(-0.017 
-0.050 
·-o.12u 

(-0.031 
-0.001 

(-0.003 
-0.011 

(-0.017 
(-1.030 
(-0. 026 
-0.013 

(-0.937 
(-0.804 
(-0.188 
(-0.127 
(-0.046 
(-0.337 
(-0.008 
(-0.048 
(-0.0<J5 
<-0.813 
(-0.492 
-0.025 

(-0.026 
(-0.0&3 
(-4.982 
i-0.033 
(-0.004 
-0.075 

19-Apr-90 10:35:25 

RSD 

-11. 18 

. -8. Ell 
-11.59 
·-20. 0() 
··20. 5~J 
-6[:,.CJ(i 
-1. l'J 

··12. 7'1 
-13. HI 

-5.56 
-300.01 
-10.19 
-9. '75 

-38.84 
-1:3.32 
-9. (,2 

-10.12 
-15.:\6 
··21. 26 

·· l 08. 21 
-20.41 
-7.I;l 
-6.48 

-178.13 
·· 10. 43 
-11. 85 
-10.G<J 
-11.l~J 
-11.30 
-15.02 
-14.01 
-37.(,2 
-lG.G<J 
-15.82 
-15.42 
-14.~• 2 
-11.0'J 

-8.04 
-1~1.47 
--17. 17 
-23.36 
-12.22 



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

ICP Data Report (File 28) 

S.imple name E'92 
S.;imple code l SAMPLE 
S.;imple code 2 100-10 
Sample r.ode 3 8CJ044 
!'!• • gramme SST 19-Apr-90 10:5G::38 

NAME MV INT CONCEN DILCOR R!:if.i 

Al 5.41 8. 81.6 890.41 2. ~~o 
St:, 0.37 -0.152 -1!':, .3<J -44.70 
As 1.03 <-O.OG::! <-·G.240 -f,. ~1'1 
B.,i 3.B1 (-0.019 (-1. 893 -7.2:3 
Be O.f,7 -0.001 -0.134 -35.22 
B:i. 5.G4 1.733 175.03 l. lJ9 
B 4.52 -0.010 -1.028 -H,.112 
Cd 2.19 (-0.012 <-1. 1G7 -ll.73 
C.;i 1.49 0.051 5.144 0.75 
C•a1 5.07 <-0.78G ( ·-79. 40 -5. :rn 
Cr l. 47 --0.004 -0.385 -lf,3.14 
Co 0. 2G -0.02G -2.G41 -8.25 
CIJ 2.81 (-0.042 (-4.:?.48 -G. 9G 
Eu 3.91 (-0.015 (-1.501 -(,. 49 
Fe 9.37 1.2r,2 127.51. 0. f,4 

~ l.:;i 0.35 -0.054 -5.-lGB -7.14 
Pb 0.2G -0.057 -5.737 -57.28 

(:,.' Li 3.78 (-0.03G (-3.G38 -4.05 
Hg 2. 2(, 0.087 8.737 J..00 

c~,. Mn 8.24 O.SSG SG.133 1.0CJ 
,·"'···' H'.-) 4.64 0.001 0. O<J7 554.13 

Ho l. (, l c-o.ou; (-1.C,5::J -CJ.GB -· Nd ~. 2:• ~· (-1.188 (-119.9 -~i.:12 
Hi 3.32 -0.020 --:.:i. 040 -10. 5'-J 

C,'.:, p 3.45 0.978 98.756 :i. n::1 
I( 3.18 (-1.223 (-123.5 -3.41 

i.i.,r;:: 
Sm 4.8(, (-0.932 i-94.10 -5. ~; l 
!.i I-! 1.70 -0.145 -14.fll -1 :5. 47 
Si 3. 77 0.270 27.317 5 I 2~5 

(~~/: A'=l 14.JG (-0.054 (-5.461 -5.39 
N.;i 14.83 8.447 853.15 1. lEl 

;,,-,~ Sr 5.00 0.050 5.0% l.GO 
s o. 7(, 0.001 0.127 f,02.7• 
T :,1 3.52 (-0.118 (-11.88 -2.41 
Tl •LOB (-0,891 (-89.99 -8.20 
Th 1.02 (-0.578 (-50.41 -5.lG 
s r, 1.1B c-o. o:• 0 (-3.041 -·19.43 
T:i. 3.39 (-0.027 <·-2.'nl -(,.70 

c•l l,J 1.30 (-0.0(11 <-f,.lll -30.~12 
u 4 .94 C-5.lGl (-521.3 -7. G2 
V 4 .11 <-o. o:-1a (-3.7CJCJ -13.4(, 
Zn 2.<JCJ 0.019 1.905 4.25 
Zr 4.53 -0.079 -7.937 -8.17 

Di lut ior1 factor : 101.000 
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ICP Data Report (File 29) 

Sample r,ame l:'92 
S;;imple code] l Dl'tMPI.P.i0 
Sample code 2 500-~ 
S:,imple code 3 89044 
Programme SST 19-Apr-90 11:00:5::) 

NAHE MV INT CONCEN lilLCOR RSD 

Al 17.84 41. 227 865.76 0.74 
Sb 0.38 0.049 1.032 8G.60 
As 1.12 0.013 0.277 38.1 <J 
B .a 4.20 0.010 0.205 23.34 
Be 0.70 -0.000 -·0. 002 -251. 12 
Bi 13.06 <J.228 19:3. 79 0.26 
B 4.78 0.010 0. :.105 58.75 
Cd 2.32 -0.003 -0,071 -1G,5G 
Ca '1. GB 0.214 4,4':)5 0.45 
c,~ 5.31 .-0. 325 -G.818 ···29 .134 
Cr 2.32 0.250 ~i. 241 J. • CJ!'j 

lfl Co 0.27 0.015 0.314 52.fl4 
C•J 3.01 0.000 0, 00:1 :1582. 9<J 

c-· . E1..1 4.10 -0.00G -0.134 -22. 45 
Ee 37.31 5.847 122.79 0,03 

C'' 
[..3 0 .JG -0.015 -·O. 325 -90.14 

, i,' Pb 0.27 0.099 2.087 21.'13 
l.i 3_.93 -0.017 -0.363 -lG.50 _,.., Mg 5 _35, 0.234 4.CJ::!O 0.36 
11 r, 35.14 2.559 53.732 0.3CJ 

C' Hg 5.01 0.025 0. 52~) 20,48 
Mo 1, 73 0.004 0.094 48.09 

~tJ. Nd 5.47 (-0.743 (-15.59 -4.85 
Hi 3.BG 0.050 1.05G r,. :~9 
p 7.14 4.891 102. 72 2. l. '.7 

C·· K 3.30 -0,629 -13.22 -lCJ.12 
Sm 5.08 -0.407 -8.549 -·22.43 

'.'.'\] Sr-, l. 87 0.193 1\.050 12.01 
Si 6.08 l. 02 l. 38. 21\l 0.37 
Ag 15. l 0 -0.0l<J -0.405 -30.90 
N::t 49.50 40.250 8'l5.25 o. :~2 
Sr 10.31 0.2(:,8 5J,32 O.'.31 ,, ., 0.91 0 .194 4.073 3.91 
I.;i 3.71 -0.038 -0. 80:3 -';?[,. 7~! 

0-.. Tl 4.41 --0. 067 -1.11or, -182.29 
Th 1.07 -0.208 -4.3f>l -30.69 
Sn 1.27 0.007 o. 1'\8 84.07 
Ii 3. (":,l -0.002 -0.042 -95.21 
IJ 1.41 0.028 0.594 Gl. 87 
l) 5.33 0.3Ei2 7.r,o7 l(":, l. 32 
V 4.43 0.002 0.034 248.71 
Zn 3.89 0.0~8 1.011 0.83 
Zr 4.75 -0.005 -0.107 -191.J.':) 

Dilution fact.or : 21.0000 
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ICP Data Report (File 30) 

S.;imple name rn 
S,1mplo code 1 DUPSAM 

Sample code 2 100-10 
S:rimple 1~ode 3 8':J04'1 
Pr 09r- ,irnnie SST 19-Apr--90 11:05:0EI 

NAME MV HIT CONCEN DILGOR RS[I 

Al 5.22 8. :• 25 B40.82 1 '),, . ..,.:, 
Sb 0.38 0.118 11.913 54.49 
As 1. 11 0.006 0.(,38 26(,. 3t°, 
Ba 4.10 0.002 0.243 5B.G3 
Be 0.72 0.001 0.073 33.BO 
ll:L 5.89 l. 979 199.88 2.15 
B 4.84 0.015 1.513 33. r:, 1 
Cd 2.34 -0.002 -0.225 -'Ir:.. (j(j 
C.:i l. 39 0.046 4.u3B 1. G l 
Ce 5.47 -0.00(, -0.595 -907.87 
Cr 1. 5C, 0. 02:~ 2.349 18.10 
Co 0.27 0.034 3.395 23.13 
Cu 3.02 0.003 0.2C,4 93.r:.G 
E IJ 4.22 ·-0.001 -0.085 -140.17 

,.01 'E'e 8.94 1.192 120.40 1.45 
L.;i 0. J(;, 0.001 0.130 8(,6. OG 

r., Pb 0.27 0.142 14.341 15.00 . 
Li 4.05 -0.003 -0. 2(,1 -42.53 

C.1 
H3 6.54 0.291 29.414 l. 38 
Hr, 7.76 0.520 52.539 1.55 
H9 5.06 0.028 2.831 16.84 
Ho 1.72 .. , 0.003 0.310 2G.25 
Nd 5.63 -o. 4~;2 -·45. G<J ··14. 38 

C tH 3.57 0.012 1. ~160 41. 9!5 
p 2.76 1.239 125.0CJ 3. :10 
1: 3.39 -0.20'1 -20.64 ·-21. 78 <t.c~: Sm 5 .. 24 -0.040 -4.008 -142.15 
Sn 1.80 0.064 (,. '192 37.119 
Si 4.03 0.4'15 4-1.909 l.5CJ 
A9 15 .49 -0.001 -0.098 -331. 92 

N N:,i 14.GG o. :.me 837.J.2 l. 55 
Sr 5.08 0.054 5.444 2.24 
s 0.83 0.093 CJ. '114 9.20 
T.;i 3.80 0.000 0.01'1 '180'1. 04 
Tl 4.4(:, 0.055 5. 5f,5 85.40 
Th 1.10 0.029 2.921 175,'.33 
5 r, 1.28 0.013 1.299 17. 44 

0-- Ti 3.G4 0.001 0.109 l&l.78 
IJ 1.40 O.OlG l.&55 92.32 
u 5.32 0.174 17.581 173.33 
V 4.46 0.005 0.519 (:,0. 40 
Zn 3.23 0.02(, :2.G74 2.Gl 
Zr 4. 7') 0.009 0.879 48.82 

Dilution f::ic;tor- : 101.000 
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ICP Data Report (File 31) 

Sampl<! r,;ime I:';) '._l 
Sample code 1 DUPSAM 
S,,mple code 2 500- le:> 
S;.imple code 3 BCJ044 
Pr c9r::inin1e SSI l':J-Apr-90 11: 09: HI 

NAME MV INI CONCEN DILCOR RSD 

Al 17.10 39.305 825.41 1.11 
Sb 0.39 0.211 4.438 42.G3 
As 1.15 0.036 0.750 19. &:3 
Ba 4.31 0,018 0. :J7G 17,11 
Be 0.72 0.001 0.013 65.65 
Bi 13.15 9.322 195.76 0.92 
D 4. 81 0.012 0.259 52.31 
Cd 2.36. -0.001 -0. 018 -165.23 
Ca 4.19 0.189 3.%7 1.12 
C~? 5.47 0.003 0.055 4355.11 
Cr 2.28 0.237 4.987 3.71 
Co 0.27 0.022 o. 471 G3.10 
Cu ~l. 09 0,018 0.3B1 34.81 
Eu 4.23 -0.000 --0. 004 ·-1187.8 

"" Fe 35.57 5,5G3 lH,.81 0.82 
L-1) 0.37 0,023 0,487 44.10 

C,·' Pb 0.28 0.270 5.&6G 7.89 , •. Li 4.04 -0.004 -0.084 -129.03 

C.i: 
H9 3.28 ·O. 1a5 2.El42 0.90. 
Mn 33,42 2.431 51.042 O.CJO 
Hg 4.82 0.013 0.264 51.23 - Ho l. 78• 0.013 0.2'77 1 G. 88 
Nd 5 ,f,O -0.512 -10.76 ···28. <JO 

C"' Hi ~:1 .. •JG 0 .0(;2 1,:307. 8.48 
' p 7.B7 5.503 ll5.5f. 1.36 

I{ 3.40 ·-0 • l :)(, ···2. 1=J"1 13 ·-~.i. 'lCJ 
.. ,~:0i Sm 5.24 -0.02[:, -0.550 ··489.45 

SI;! l. EICJ 0.234 4. •)21 l 'l. <)2 
r·~, Si 6.4CJ 2.100 44.105 2.24 ........ ,, 

A9 15.58 0.003 0.069 265.93 
,';'\q N:;i 48.42 3'). 2~;4 824.3:• 0.94 

Sr 9.98 0 .. ?.55 5. :345 () .97 
s 0 .92 0.205 4. 30:• ::J.84 
Ia 3.82 0.007 0,140 187. 11 
Tl 4 .4EI o. 117 2.45? 1El2. 7;! 
Th 1.10 O.OH, 0.:-1:n 625.113 
Sn 1.31 0.023 0.48'l 21.36 

{1' Ti 3.71 0.010 0.212 35. '72 
IJ 1 .44 0.053 l.110 21.63 
u 5.49 2.5'10 5·3 _350 31.'77 
V 4 .4CJ 0.009 0.189 104. 4'1 
Zr, 4.47 O.OG7 1.411 2.54 
Zr 4.87 0.037 0.784 39.19 

lli l•Jtior, f:;ictor : 21.0000 
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ICP Data Report - Acid Blank (File 32) 

5:ample r,.3rne HN03 
Pro9r:amn1e SST l<J··Apr-90 11:13:28 

NAME MV INT CONCEN RSD 

Al 1.93 -0.253 -H,.20 
Sb 0.37 -0.074 -40.00 
Ar. 1.05 -0.044 -:rn .44 
B:,1 3.80 (-0.019 -8.•)5 
Be 0.6B -0.001 -2(,.15 
Bj_ 3.71 (-0.224 -28.45 
B 4. 4c, -0.014 -35.03 
Cd 2.21 (-0.010 -5.79 
C:;1 0.47 -0.001 -11.27 
c~~ 5.14 (-0.647 -8.84 
Cr 1.26 (-0.0GB ··4. 38 
Co 0.26 -0.017 -44.Gl 
C•J 2.83 (-0.038 -12.Gl 
E1J 3.97 (-0.012 -8.86 
l'e I. &O -0.012 -l'l.73 
L.;i 0 .35 -0.03G -2(, .% 
Pb 0.27 ·-0.000 kAAl<.1«-AI, 

cs, Li 3.83 (-0.029 -12.lG 
M9 0.-44 -0.001 -10.GO 

c·· 11n 0.74 -0.003 -5.1-1 
H9 4.58 -0.003 -101.25 
Ho 1.&2 (-0.015 -13.?G 

Cl Nd 5.30 (-1.071 -8 .15 
Ni 3.24 (-0.030 -10.24 
p 1.29 0.008 2%.65 
1: 3.23 (-1.002 -2 .99 

C Sm 4.94 (-·0.744 -8.:H 
Sc, 1.70 -0.145 -5.23 

-..,r:_,:, Bi 3.18 (-0.129 -9.79 
A':J 14 .57 (-0.044 -(, .64 
Na 5 .. 28 (-0.316 ··9. 66 

ri""'~ S1· 3.58 -0.008 -8.69 '!., ... 

s 0.72 -·0. 042 -33.5;'.! 

f.'\~ T.;i 3.~;7 (-0.095 -8 .10 
Tl 4.12 · (-0.799 -·'l. 55 
Th 1.04 (-0.4&3 -9.02 

-= Sn 1.19 (-0.028 ··33.34 
T:l 3.41 (-0.025 -'7.21 
w 1.30 <-0.0&l -11.20 
u 4 .97 ( ·-4. 780 ·-8. 74 

iJ'> V 4.14 (--0.034 -4.68 
Zr, 2.29 (-0.004 -21. 36 
Zr 4 C'C' .~..., --0. 072 -JO.SB 
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ICP Data Report - LMCS Check Standard 78CllJ - (File 33) 

Sample r,::ime 78Cll.1 
S.clmplP. code 1 SSTl 
San1ple CO•:I~~ 3 [I IT-!ECT 
Pr 1:19r.11111n1e SST 19-Apr-90 11:17:13 

HAMH MV INT CONCEN RSD 

Al 1.97 -O.l~l7 -15.35 
Sb 1.07 10.257 0.36 
As 1.14 0.034 24.35 
B~l 144 .69 10.253 0.70 
Be 0. (,9 -0.000 ··34. 64 
Bi 3.79 -o. 141 -3.68 
B 134.29 9,943 0.65 
Cd 1:'.iB.51 9. 772 o.97 
C.;i 20(,.02 10.503 0. ~i'l 
c~ ':').913 8.857 o.n 
Cr 32.51 9.330 o. CJ'.') 
Co 2.7G 9.322 0.25 
C1J 50.52 10.336 0.70 
Eu 4.47 0.011 8.04 

c---. l'e (,3.53 10.150 0.88 
L.;. 0.37 0.024 18.23 
Pb 0.27 0.014 396.08 ,:,, Li 99.69 10.3(,1 0.52 
H3 2J.4. 4C, 10.245 0. 70 

C,'} Hr, 135.% 10.0&S 0 .8'1 
H9 4.24 (-0.026 -7. ~l4 
Ho 1.70 -0.001 -109.08 .....,,. 
Nd 10 .59'" 8.752 1.CJ"t 
Ni 79.98 <J. CJOS 0.% 

C"" .,,.;, p 1.34 0.053 32. 8~! 
1: 8.39 2'1.306 0 .<JO 

•;,.r:-: Bm 4.85 (-0.947 -4.23 
S11 3.34 3.158 0.80 

c::· Si 3.21 -0. 112 -8.22 
A'J 14 .44 (-0.050 -5. 18 
Na 32.89 2::-i .012 O.B7 

""\.~ :i ·,,;;, Sr 257.58 10.401 0.66 
s 0.91 0.1% 15.52 - Ta 3.58 (-0. 092 -13.15 
Tl 4.24 ··0.496 -15 .01. 
Ti, 1.06 -0.300 -10.64 - Sr, 117.24 49 .177 0 .77 
I:I. 3,38 (-0.029 -5.66 

ez:,,,. w 1.54 0.129 15.81 
u 5.21 -1.327 -19.07 
V 4.14 (-0.034 -18.0(, 
Zr, 304.88 9.882 0.86 
Zr- 4.55 -0.074 -0.91 
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ICP Data Report - LMCS Check Standard 82B38F - (File 34) 

Sample r,:3me 8:!Ir38F 
!i:;imp le code 1 SST2 
il::imple code 2 II IREC'! 
Pra9r..i111n1e SST lCJ-Apr-90 11:21:20 

NAME MV INT CONCEN RSI) 

Al 3.58 4.0(,9 J • :rn 
Sb 0,41 0.452 4.98 
As 2.90 1.477 1.8!:J 
D.-a 4 .15 0.006 29.78 
Be 0.72 0,001 5.88 
h 5C,.Bl 53.426 1. 49 
D 5.34 0.053 7.04 
Cd 2.37 -0.000 -557.~j(j 
C.,; 0.72 0.012 2. l 'J 
Ce 5.56 0.175 413.32 
Cr l.&O 0.034 7.54 
Co 0. 2(, 0.002 149.99 
Cu 3,9B o. 21::1 0.87 
E•.J 218,33 9.772 1.47 

0 E'e l. 95 0.046 7.95 
L.;i 12.40 )4C,. 554 1.62 

!',;'-· Pb 2.73 52.410 ] • ~12 
·,; Li 4.H, 0.0ll 25.9') 

H-:i 0.58 0.006 l • E19 
C> Hn 0.89 0,009 G.31 

H~• 5.12 0.032 5.5B 
He> l. 75, 0.008 l'/.<JO 
N<J 5.93 0.110 4CJ. u:~ 

C' 
Ni 3.57 0. 0 l :~ 43.9~) 
p ] . &2 0. ;~02 (,. 00 
t~ 3.29 -0.(,83 ·· H,. lEI 

~>:.·::' Sm 9.:n 9.6~4 O.CJtJ 
Sr? l • Bf, 0.176 l r,. 2:• 

(,'..,..,! Si 4.09 0.487 3. 07 
!-;;..,., 

Ag 24:3. 27 10.646 1.11 

~''\l 
N .• S.45 -0. l 5CJ -19.&4 
Sr 3.85 0.003 ?.7. 7::; 
s 0. El5 0.120 o. r, 1 

-,..n T:r:i 4.10 0.125 10. C,l 
T.l 6.61 5.532 1..1 '7 
Ih 7.75 52.474 l.'19 
Sn 1.40 0.0C,l J. 5CJ 

:t:'J-
Ti 4.00 0.043 <\.7:l 
IJ 1.38 0.001 377. 53 
u 8.98 51.750 1. lo 
V 6. ]8 0.2l"l 2. 11 
Zn 2.i;o 0 .OOG 5. c'i7 
Zr 5.02 0.088 B.lEI 
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ICP Data Report - LMCS Check Standard 77C11I - (File 35) 

!,ample name 77Clll 
S:,1mplt? cnde 1 SST3 
Sample code 2 DIRECT 
Prcl3ramme SST J.CJ-Apr-90 11:25:06 

NAHE HV INT CO~lCEN RSD 

1\1 21.3G 50.406 0. l <J 
Sb 0.4f, 1.288 C,. 31 
As 71 .3(, 57, B'.15 0.46 
l!.'.l 4. :.rn O.OlC, 20.l.CJ 
Be 235.91 9.750 1.00 
Bi 4.91 0.991 2.95 
B 5.4(, 0.062 1. s:~ 
Cd 2.59 0.013 19.09 
C;1 0.74 0.013 1.21 
Ce 5.50 0.059 193.40 
Cr 1.49 0.000 2G21.02 
Co 0.29 0.1113 3.1& 
Cu 3.2& 0.055 l O. 19 
Eu 4.27 0.001 153.5G 
Fe 1.95 0.045 G. l 'J 
L-'1 o. 3(, 0.009 89.21 
Pb 0.28 0.204 4.33 
Li 4.15 0.009 27.52 

,.,._:•··· ; 
Mg 0.51 0,003 5 .. CJ 2 
!In 1.02 0.018 G.79 
\l~J 394.44 25.485 0.91 
!lo 2BG .54 48.570 0.58 
Nd 5.70 -0.317 -25.18 
Ni 7 .35, 0.502 1.43 
p 72.26 )59.25~) 1.6::! 

c·•. I{ 3 ,,)0 -0. lf,O ·-9(,.82 
Sn1 5.31 0. 135 1%.53 
Se 27.B'l 52.432 1. 18 
Si 70.59 45.263 0.5<.i 
A'] 22.41 0. :322 0. (:,CJ 
N.;i 5.7u 0. 12£1 44. B<J 
Sr :3.87 0.004 34.51 
r• ., -43.GO )53.973 1. 14 
!,'.l 119.44 48.062 0.84 
Tl 25.32 53. 112 0. l '/ 
Th 1.22 1.004 r,. 23 
Sn l. 73 0.201 1.41 
Ti 441.'IG 50.698 0.22 
LI 27.83 20.969 O. :!G 
u r,. 23 13,003 1.131 
V 85.53 10.005 0.0':J 
Zr, 3.53 0.036 :3. G-4 
Zr 152.84 50.232 0.2G 
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APPENDIX A 

ANALYTICAL ANALY.SIS CARDS 



...... 

-i":'\ 
·7 --:~ 

"~ 
I"";; 

f ~ 

, 
f~; n 

':'" 
!.,;t 

A f.-:: 
!!";:..:if 

? n7 
~ 

,:J 

.----------------------------------------------------------------~~ 
Seri!SI No I S.ml)le POiit 

F 77. -5(11)3 ~ 
O.to I nm. laued 

11-15-89 10:22 
Proitp 

16 

°'1terminal1on 

HOMOGZT 
Uethod,'$ta.ida,d 

LI-000-200 
Rr,ul( Ul"!ilt 

NONE 
Cl'la,pt Code I Aoru<'O 

W875L 0 

Sam~e &ze CuslOmef 10 

7 "i{'"f • GJ 'f 
R&ma,..,a, C.ak:t,4.Qt'IQ("t, Q.in,..1rs: 

9rf'c;,m Cl' 7r n; 2 .:::-t / ,Pr 

coHt1 Jr.le:- )2-2_1-~r 

~--:{J:..\~O 

AMlysl ·S 

Hn Hr, H<S Hn Hr, 

I 2.-2..J-r;. 7 
Cate Time Compl41e-<J Uta Unot Ug, 

,~fi1 ~ 

I 
Serial No. I S.mpte Point 

F 77.-5002 ~ 

~lenniriat1on .t.lethod,'Slardard 

PRT-SIZE LI-000-20(1 

S.mpla Sile 

? t,. '7', 
~m1,k4, Calcule1ic~. Flc.)U413: 

PARTiCLE SIZE 
DISTRIBUTION 

£u&(,,Jt~! 

~'2 

.f U- 4.fll./4/. S ¼:/, a) 

5,,ill-MC0-0151 [R • IO•dl) 

o.,. I TI,r,,a IH....:!i 

11-15-89 10:22 
Pi'i\111 Unh:1 

NONE 
Ctiarae COdl! 

WE75L. 

Cu51D"r.e-r 10 

ff1•D'-/ 
r.-..,,_a..,&¢".:' zi.10 

"T"Pt..; ~ 

~;L, .. .;.... o. f ~j 

J' 
PriQri1y 

24 

R.-.m• 
(l 

,i.r,al),.11 • 2 Anal'f'!l • 3 .Arialy'II • -4 Ali-411-,at-S 

H" Hr, Hr. Hr• l+1 

n.,,. T,n,. Ccmpletcd 

V 
S4-f.a00-..041 (P:-10·"11 

Ser.at ""-o. I Sam~ Po;nt 

F 77. -5001 :!lEOtldo~ 
Co,. 1T~IA!Ad 

11-15-89 10:22 

Oetermina:tior, Me!hod)$l411r,dard RHIAt Ul"litJI Cn.t.rge Code 

VOA SAMF' L I-000-2(H) NONE WB75L 

S.mplt!' Siie 

? .3,'<3.1 
Aem1Jr1c:i, Calculat10ne. A~l1S: 

DUPLICATE SAMPLE 
~e,.,:; 

-•~?,s'-J'l 
T'•l'lt ~.,_"} 

1~ 3 :z. !J 

Time Co~pN!te-d 

Cuatomer ID 

'1f"f·O"/ 

"" ...---. ~Sl,,r--;\ _A__,_, l.)N L 

3 
An&fy'lt .,& Aria!y~t -5 

H,. H,. Hn 

Ulb Unll Wglf' "'-rfl ~ 

Pn.;,-1ty 

18 

FletUl'tl 

(j 

~l :A•lO•&JI 

2,.-
Seri•I No. I Sampl~ Point 
F 77.-5000 s~~·-,M1~~-,~~~,~-~£~- o.,. I TIIN ll&IOd 

11-15-89 1(1: '22 "'is'"', 
O.r.,min•!io., ~hco.:s, .... dar::! 

APPR/OTr'. l.I-000-200 

Sim~!• Sl.::e 

' flfl,l0 
Al!rnl"-1, C.!C:ulll~s. Ae,ulti: 

A. JAi'/ I Di+ COS' 
B • J AF: TARE WT • 2.?. I. i 'I 
q, J_AR TOTA.I. WT .4Z.l.OO 
11. C-B= l'l'l-1\o 

Result Unils Char;e Code Aon.no 

NO~JE W875L () 

Cu1?omer 10 

,;I&[-o 

~~ ..... rl.e~t';i!,N~ \o o 

E. EST. VOL./L.ENGTH-J3i,..,..-~h/s 
F. VISUAL REMARKS ' . 
P1ucJi /J<wl,/. -s~f't bf.•w,J ~~ ~;,.i "/L .. e-...py 5fe-U. h.l/4~.-l 

/,y tt;. 1.r:1fF;·~ 4 l"frd. ~~u;11,..-:, /.,, J,.,,.k. ~.-, Lia,,.. s--:5~ ~~',,,, 1.J-.~,''b"'"'°"J;•.,.,. o,., • Ml•eJ w'll'I. ~t.'.lJ b.,.+ ,_,.{- b •~ r;~ 
ee-sldu...._ 1 r 

Ar'1411)'WI • .g An41i,,.t•5 

Ho'> Mrs .... H,a Hu 

11-;r-'y<f 
o.,. Time C.::impl-ol!td 

.~~ 
~:'161 t~•10-UI 

l 

V, 

(') 

'1J __, 

,:J 
""l 
0 

"C 
(1) 

""l 
ri" .... 
(1) 
V, 



N 

0 Q 

"C 

---------------------------------------------------------,::c 
S.rial ... 0. S,a~'e Poiftt 

F 76.-5515 SEGMENT-! 
~t~ISt.anCare 

LA-212-103 

Re111•---:1, Cm~I~, R"ults: 

LMCS CHECI< SAMPLE 
pH FOUND~, I I 
STD ID U~ 
SAMPLE T -~ 

Ara!y,t •2 

"'' 
Tl,,... C0'rnol~ed 

Serl.al No. Sl,,...,,14 ?o,nt 

F 78.-5115 SEGMENT-3 
Oet1rmin.,ion 

oH 
Mctl"'.od,'Slvidard 

LA-212-1(13 

ANly!1 • 2 

Hrs 

Tl"""Cor.s~ 

Qeie r.,... tuued 

11-15-89 10:22 
Re-sutt\Jruta 

1/. RECOVERY 
Cka'w" ~ 
WB75L 

Customer 10 

0.14 TitM !uu,ed 

Result Units 

NONE 

11-15-89 10.:22 

Char,;• C.... 
WB75L 

Cus.tomclf ID 

PriO"f) 

19 

Priority 

.19 

089044 

An.lll'f11 • .C 

-

Set-·•I No. S.IT'lpi., Point 

F 77.-5015 SEGMENT-2 
Der~rmlnatiOl'I ~l"od/Sland•rd 

pH LA-212-103 

o.a,., Tlmt Com~l~\9d 

J2-i2-i'J 

sari .. ~c. S.mp-le Pair.! 

F 80.-5515 SEGMENT-5 
::.1.,miNtier, 

oH 

Se.mple Sire 

? 

Ml<nod1Star.-d1rd 

LA-212-103 

Remar'l1, Cl!cula:!cns. P.es:Jlls: 

LMCB CHECK SAMPLE 
oH FOUND _ _ll!.!.J2.._ __ 
5TD ID ---22.J:!i..l 
SAMPLE TERF::_.=:::.HI 

De1e TI!M IM""6d 

11.-15-89 10:22 

Ctulr;e Code 

NONE W875L 

De,te Ti"'°" 1NW"d 

11-15-89 10:22 

Reault Unics Cha,QII Coda 

% RECOVERY W875L 

Lo.09/ 
loO.°itf-o 

/ 10.00 
An.mlysc - 4 

Hn H,s Hn Hro 

011e Time Comple1e-:;t 

;;,;.z-W 

Pl'1,otlty 

19 

P,;o,i!y 

19 

Aor.-

0 

::c:,, 
::, 
llJ __, 

0 
-ti 

(/") 
0 __, 
--'• 
0. 

(/") 

llJ 
3 

"C __, 
ct) 

7 



w 

n n 
') I 1 

"'O 

,------------------------------------------------------------------,::c 
S.ri•I No Semple i'~n1 Dlte Tim• la1"'8d Prio,;ty 

F 97.-5315 SEGMENT-22 11-15-89 10: 26 18 

OetermiNlion t.tr,efflod/Sundlrd ~'4.MI Units C,,.rge Ced< 

WB75L 
Ron,n• 

pH LA-212-10.3 

Sample Size 

? 

Aim&,ki. Caecu1ai'.on1, A1ci..q;: 

LMCS CHE~-K AHf'•LE 
pH FOUND ~ 

. STD ID P 
SAMPLE T _ 

NONE 0 

,,noly>I. I .• 

"i?t . 
Hrt 

)::,, 
::s 
llJ 
--' 

0 
-t, 

(/) 

0 
--' 

Cl. 

(/) 
llJ 
3 

"'O 
--' 
(0 



0 0 7 
.~ ., 6 

--0 

.-------------------------------------------------------------------,~ 
0atr: rll'T'l91~ 

F 193.-531( SEGMENT-V 
D811rm.in11lon ~It Units 

'l. H20 LA-564.-101 

7 

REAGE:NT BLANK 
(j) ~ 
22. og-6:r · 
22 I() f6? f, 
'2. :2.., 0 715 l,J<J} 

1.2,0 gr..; 1.,v6) 

~ 

2 2, 12 as 
22J20'S 

2 2- / r Z? 
22- 1120 

Hrs 

11--1.7-89 1.0:-34 

An.tl)"91-4 

Hn 

~C<>do 

l-lB75L 
Cus,.,.,,.,10 

SU1'!11 No S...,p5- ~,,, Dato riffle taa~ 

F 78.-5110 SEGMENT-3 11-15-89 10:22 
Oetermir.•tlon MieU1~SU~e,d Re~lt Unit• Ctaat-p::.00. 

'l. H20 LA-564-.101 1/. WB75L 
Sampla S,zu CUIIO(TI_, 10 

18 

0 

~r!Olity 

19 -4) 

? 083044 
Aem¥1t~, c.ic:ulmli01"!1, Fiwsults. 

DUPLICATE SAMPLE 

G, 2 2. , L/ 2. 0/ 
I · l_ I, S ? 3 3. 

IA 2 2.... a'-( r' '? 
{;v. 2 u'-J rs 

Oate Til'TW!I Cemp!~e-d 

/2-ZJ-ff 

.... 

Se-ridl No. Samo"= ?oint De-!e Time !u....-d Priorily 

F 76.-5510 SEGMENT-! 11-1::,-89 10:22 19 

Ott1rmin-Al10r, ""'8rtlcd/Slar,,dard RMut1 UnM. C,,•J?C.... 
'l. H20 LA-564-101 'l. RECOVERY WB75L 

C~lOfflfl 10 

Remarks, c»ci..1.a1!Q('l5- ~'8111iuf~ 

t.-z.t9 ~ to!./, w LMCS CHECK SAMPLE 
LMss ID l/c.lltf:G- (/; ~ 

C-, 2 z. 7 5 'I 3 G- . 2 3. {.) z '-I 11' 

-r: 7../,:111f- T. 2- /. G303 

we 2/. 963'-I 1,,.1tf> -:22.,2-22_2_ 

vlJ..21. 959 I w@ 2 2. zl 07 

0.lt Time Compl-ct&d 

/Z-23-a1 

Sena! No S..rngoe Poirw 

F 77.-5010 SEGMENT-2 

Dr.-trr:"lina::on M4iriodi514M.tr'!1 

:,: H20 LA-564-101 

t S4mclc Siu 

? 

Aem,rl(a. ea1cu1a1lont, Ae-Jt.ills: 

c, 
r: -;..z.CJ1S1 

:.11, P-310 

~ J...2, L/3 C.b 
w~ 2 z . ...,~ 2 r 

0.1• 

AMl;,1 • 5 

Ho 

DIie Tim. la&otd 

11-15-89 10:22 

Reault Units Charg4 Cod. 
:,: 

(Joi/le 

WB75L 

202. 

2.'-f(;jl,., 

Priority 

19 

Rer.ina 

0 

n 
ct) 
::, 
M-

=== '1J 
M
et) 
-s 
:z::, 
::, 
'1J __, 

Vl 



0 ., 2 6 0 

-0 

-----------------------------------------------------------,~ 
S,enal So. I 5.IIT"ple POim I Oo•• I Tlmt IH..«1 

F 176.-551~ SEGMENT-E 11-17-89 10:31 
O.termir.at1on Uethod/S1al"ldMd I AtHull Unrt1 0-r;e Cede 

Y. H20 LA-~64-101 Y. RECOVERY WB75L 

7 /11-,L 

19 
A°""" 

(I 

n 
Ctl 
::, 
r+ 

::e: 
p., 
ri" 
Ctl 
-s 
)::, 
::, 
p., __, 

:I '$1.C>~ q~J::f5.4 ~-
Vl 

Hr•-' - ,. 
D.ale Tirr-9 Comp'.leted 

/1.-2.1,M - I 



I I J 0 

"Tl 

,----------------------------------------------___:_------~Bi 
... ,.-.... -""------...... --,,..--,...,.-.-------"..,.,,-°""'------r.-r-~.,.--,--.,.,,P.,..lo..,~,..,, I· . r;;:::;:;-.;:-----'----r.:,-,c-=--:-.. -=•.;..-:.-,------r:co.,.------r:Tl"" ... ----...... ,.,-IO,-ft-,t 

F 83.-610 SEGMENT-8 11-15-89 10123 18 SEGMENT-7 11-15-8~ 10123. 18 

flolMrila,Cl"""ll--t: 

DUPLICATE ANAL¥.SU~ 
GRAMS SAMPLE.__.;:·•-~~-~'"""~~
VOLUME ON 
COMPLETION ?q.> "1~ 

Hr• Hr, 

Fl-..tfUna· 

GIL 

HII 

o,o,goc.
WB7~L 
C:-1 

08904 

- ,,EC!UP.ICE It : 5:3 
. WT 1: 35. 6514 

IJT 2: 36. Hi5'21 

MET 1iEIGHT: 

-0 

· ·--· > cJ. 45:'-;6 GP.Atf;:: 

.............. ......,._ .. os:s7:.;1 
.. . ·:s: **""*
~-! ~:· 1,ifL,,. 

' I 

°"'" 

FUSION 
i S.mp1• 5ni 

llaull Ur,lto 

13/L 
Cl'ol,v,o~ 
WB75L 

C....-10 

-0 

()~~\-1,., . 
. , .. f ·n':t:t::t.i:t::r:tHi<t•~t i<l.:t::U: 

a,.r,1ua.ce • : 57 • 
t~T t: 31.23€6 
!,JT 21 32. 4309 

\JET 1,IEIGHT: 

--· > o. \i443 GP.AMS 

"" 

----- - - - - -· 
llatp,plo Paint 

SEGMENT-U 

G/L 

Dltt Tl-- -,., 

11-17-89 10133 18 
°'"191~ 

WB75L 
c,_,.,,c 

089049 

0 

REAGENT BLANK 

Molyll-S 

0 
::s 
0 

0 
::s 



9 n 

-I 

,-----------------------------------------------------------------,g_ 
S.,i4,t No. s..,,,.,,i. P::,ii,t 

F 81.-6520 SEGMENT-6 
U4thodiStandetd 

AT LA-548-101 
Sampl• Si~• 

? 

AefT'.u•o,. CIICutltlcna, ~11: 

LMCS CHEC~;__,_SAJ'1PLE 
LMCS 10 __ ,_J_Gf_~~--

Dill• T\rlial1.1o11d. 

11-15-89 10:22 

Auul1 Units 

;: RECOVERY 
~ Code 
W875L. 

Customtr 10 

9~-~r:;z.~ 

PT1crity 

19 

9. • i_."' 'o-~ - ()0();,.. ·-,., 

Hr. 

Time Camplr.ad 

Serlal No. S..tftpl• POint 

F 83.-6120 SEGMENT-8 

Mt1~od1S1.and.61~ 

AT LA-548-101 
Sample Size 

? 

S\emaru, =.a:cuiaucns, Results. 

DUPLICATE SAMPLE 

A..,.,.. ·5 

~ 
Hn Hr> Hn 

Oak.I Ti1111e ~ -19 11-15-89 l<l: 23 

Ros1.111 Uni11 Rt,..m, 

uCI IL I) 

Cuttom., I0-

08!J04~ 

Maly,t-, 

,.,, Hra 

o. .. 

SEGl'1ENT-U 11-17-89 10:33 18 

uCI/L WB75L 0 

R»marll, C.ku!•tlom.. Re5Ylts· 

REAGENT BLANK 

....,.!yst .. 3 Analy>l •.5 

Serid No. S&~p,'4 POtl'lt 

F SEGMENT-? 

-sz:iu 
Aetr.,ulls, CaleLll1licf'11, R.sulls: 

Hn 

i4~1{R·10·'3J 

ocie Tl,,r-4\a~ 

~!t.rlf UndS 

uCi /L 

11-1.::1-se;, 10,2:s 

.... 

CMt;ie Code 

l1Jl'.i75L -<) 

ii, __, 

J:> __, 

__, 
'< 
Vl 

Vl 

0 
::, 

CJ 

Vl 
Vl 
0 

0 
::, 



IO 

Jj_ 
/i) 

C: 
0 

•r-
+-' 
:::, 
r-
0 
V) 

'1 /1-V) 

·r-
a ~ 
C: /,:;, 0 

·r-
V) 
:::, 

_ __J'_ LJ.. 

Q.) 10 .c 
+-' 

C: 
0 

V) 

•r-
V) 

>, 
r-
n:, 
C: 

c:c 
n:, 
.c 
0. 
r-
c:c 
r-
n:, 

+-' 
0 
f-

- /,o 

A!phil Cal:~l•tion by DJI on l2-23-19e9 .it 17:01:25 
!ti 19 2 -inth 10,,nt Al~ha eH. : .1833 
SallflE sir! : .5 1l Dilution : IOI 

10 
J.O • 7,H61HI uti/L alpha 

IO 
• 1.0 • 4.4~71,E~I uCl/L .ilph1 

ozog-·zs .:1 

-{,.;} 

Alpha. Cilltuhlioft by D!1 on 12-n-111S; .t 21:30:50 
Bet 19 2 ·inch toont Alpha ~f. : , 1833 
Saple 5ia : 10 I!. Dilution : 1 

B 
--------- • 1,0 ( l.B!f7E-~ uCi /L alpha 

Iv 

8 
------- • 1.0 < J,Bl07E·04 uCi/L i.lph1 

10 

oz~9-·z51 .:1 

0 0 

Cf ( 2,. 

21 ~-..... --=--- - I. o 
10 

3o 

/0 

illph1 Calculatlrei by DN Bn 12-B-1~9 at 21:33:28 
Del n 2 -in,h aounl Alpha eH. : ,1833 
S..1J!>lt sin: .5 1l Dilution : IOI 

~oor.t t I 

22 

10 

llount t 2 

30 

10 

- /,0 

1.0 ~.1'5b9H! uCill clph1 

1.0 • 9,'2BIE~I uCi/L alpha 

Alphi ~l~ulltia11 ty llK on 12-23-1989 at 21:31:46 
M 19 2 -inth to.int Alpr~ tH. : .1833 
Sa•ple size : 10 al Dilution : I 

llount I I 

m 

10 

!lount t 2 

m 

1.0 

- 1.0 9.4BSBE·03 uCilL .!phi 

10 

0259-. LS .:I 

u 



9 Q 

-l 

.---------------------------------------------------------------,~ 
Ser'..aJ Ho. DI!• TIIN -.......:1 

~ 181.-6520 SEGHENT-J lJ.-17--89 10:32 
Mttl"lod/St.-,d• rd 

AT LA-548-1(•1 1/. RECOVERY W975L 
Cu•tcfflilf 10 

-3/ 
9. · \ \l / [~GOd-.-? 

Hr, 

Pticrity 

19 

0 

S..i•I No. 

F 84.-6220 SEGMENT-9 

AT 

S.mpe Siz.a 

? 

SPI l(E 
SPIKE 
SPil<E 

Method/St.ar,d• rd 

LA-548-101 

Analyst• 2 

0.1• Tim• 1--..ed 

11-15-89 10:23 

eri.rge Code 

'X. RECOVERY WB75L 

H,s 

"'"""' 19 

IJJ _, 

_, 
'< 
Vl 

Vl 

0 
::I 

c-+ 
::I" 
(0 

"T'I 
C: 
Vl 
-'· 
0 
::I 

Cl 
-'· 
Vl 
Vl 
0 _, 
C: 
c-+ 

0 
::I 



C 
0 
.,-

-+-> 
::, 
r-
O, 
V) 

C,/z_ V) ..... 
Cl t./ ¥-( 
C 
0 10 

"'--!,...L.,__ - / • .:, 

.,-
V) 
::, 

??(_ LL 
Alpha Calrnhtil)j\ by llM on 12-25-!qeq &\ 21:33:59 
M Jq 2 -inch ffi!nt Al phi ~H. : , 1633 

Q.) 
/o ..s::::. 

Suple sia : .5 •L Diiution : -101. , 

-+-> 
llount I I 

C 
0 

441 
V) 
•,- ·····-······ • I .O 
V) 10 
>, 
r-
~ Kount 9 2 
C 

c:c 
S6i 

~ 
..s::::. 1,0 ~ l.~l7E+Ol uCi/L alphl 

10 
r-
c:c 
r-
~ 

+,J 
0 
I-

'l /i. 
~'10 ,..:--'--- - (,0 

10 

37?.. 
lo 

0 

Alpha Calcuiation by])" Ill! !J-23-191!9 1t 21:jl:17 
ht n 2 ·inch 1DUnt "1ph1 tH, : , 1535 
Saplt size : io •L lrilution : i 

ll~nt I I 

3\'v 
--··········· - 1.0 • q_nelt-03 uCi/L •l~ha 

10 

IIOiJ»t I 2 

m 
----------- • .l.0 • 8.B~~-o. uCi/L 1lph1 

10 

0Z!i9•' l8l .:! 

6 

C> ...... 



,_. 
,_. 

9 f1 
·.=' I 3 

-I ,----------------------------------------------~~ 
Slr•e:I Ne. S,amp,le ~int 

F 81. -652::• SEGMENT-6 

~i,o,d;Standa,d 

TB LA-548-101 

-
Doll 

Serial Na. S.mpl,e F'olfTt 

DIie Tirr,e ll&ued 

11-15-89 10:22 

Rnu/1 Unit1 

¾ RECOVERY 
°"'lJ" c
WB75L 

Cuslorftef' iC 

Hrs 

0.1• Timit luuied 

F 83.-6125 SEGMENT-8 11-15-89 1(1:23 

Cetermln.alion Method/Standard 

TB LA-548-101 
Retui1 Unit• 
\.\CI/L 

Cho,goC

W875L 

°"'"'°""'' 10 

Prlartty 

19 

Sample Sii• 

? 08~04 
Remarti:.1, Calculatiomi, RetuUa: 

DUPLICATE SAMPLE 

Analyt1 • 3 ·.'' 

Hra 

~ialNo. 

F 192.-632:: SEGMENT-LI 1..1-17-8'7 10:34 18 
Reun Unrt• Ae<tJn• 

TB LA-548-101 uCI/L WB75L 0 
S.mpa Size 

? /0;,..l__ 

ev.tomierlO 

08~049 
Aem•rks, Cllculstlane, ~esul1W: 

REAGENT BLANK 

..,,,,,.,.. .. Ar-.lysl.-3 Analy,1 ·• 

..... ..... 

!lorial Mo. ii 5o., ... Pc,nl I 0.11 I Tlm• ,_ Prioril)' 

F 82.-6025 SEGMENT-7 1..1-15-89 11):23 19 

O.t..-rnina~toff INthodlStendard I R .. u11 U,,ila Cl'\lr;e COdl R1rut1i1 

T8 LA-548-101 uCI/L WB75L (I 

S.ff\?14 Siz:e Cu•n·fj~4i1 ? ,100 -/o -50,:, 
Remarks, C.l::u1ti1ion,, Re~u1t:s: 

!) 

L\.~~°' ·~ . p-i 

c,.;s,~ Anal),11 • 2 M • :Y11 ·3 Analyst •4 Analyst• 5 

f -~ 
Hrs/ Hra Hra Hra Hra 

- --
Cote Tlma C0!Tlp14'tfd 

uo u,. Yg~:,/ ~ l JR 
/J--23~ 

CJ __, 

__, 
'< 
(/) 

(/) 

0 
::I 

c-+ 
:::r 
Cl) 

"Tl 
C: 
VI ..... 
0 
::I 

c::, ..... 
(/) 

VI 
0 __, 
C: 
c-+ ..... 
0 
::I 



s= 
0 .,.. 
.µ 
::::, ,... 
0 

~I 
§i 

.,.. 
Ill 

!I 
.µ 

s= 
0 

Ill .,.. 
Ill 
>, ,... 
~ 
s= 

ex: 
~ 
.µ 
Q) 

c:i 

,... 
~ 
.µ 
0 
I-

}0('1.,,

ZoZ Cos 
~~ 

"J_c5">i 
r 

!(J/1-

-~O 

Eth C~lcul.itit11 by D!1 on 12-23-1989 1t 16:40:32 
ht 110 2 -inc:h 1ount ht• e-H. : .3005 
Suplr slzr : .5 •L Dilution : 101 

llounl t I 

707b3 

lml!nl H 

705l4 

!I 

• 30.0 • 4.27c3Et03 uCi/L b~til 

- ~0.0 a 4,2m~+03 vCifL bttl 

.szog- · za .:1 

2140 
/0 

- -:ro 

,l_ CJ 0 
I,:, 

lleh C;iltuhti11n by D" °" 12-23-1~9 at 21:2~:0l 
M 110 2 ·iRtb 110Unt 8ft, rH, : • 3005 
Satple sin : 10 Ill. Dilution : I 

"D'.lf\t I 1 

2b0 
------------· • ~O.O < 6,0•mE-61 uCifl brta 

10 

"CWli t 2 

300 
---------- • ~.O ( 6.ose5E-04 uCi/l bth 

10 

52£9•'26l .:I 

V' l/ 0 

JD('l,-

S<f c/~ o 
s-

Sv l.f71-
5 

JO/~ 

To 

llrh Calcul1tion by D" ort 12-23-11'99 ;it 21:2S:42 
lrfl 110 2 -inch 1ount 8th tff, : .3005 
S.ljllt shr : ,5 •L Pilution : !Ol 

"ount t I 

SHl,ll 

5 

llollJlt t 2 

~m 
5 

- 30,0 • 3.2890£+03 uCi/L bet& 

- 30.C, 3. 4108M3 uCi /L brh 

Si! l9•'£8 .:I 

'1!lll. - ?'-o 
/o 

/~17 -

u 

/O 

tj 
i: 

Bet• Cilcul•licn bl DI! on 12-23-lm at 21:26: l::S 
ht tlO 2 -foch •olBlt Bet, rif, : ,3005 
Saeple sin : 10 al Dilution : I 

icunt t l 

9413 

10 

"Ollll\ I 2 

0 C: 

%13 

10 

• 30.0 • U660HI vCill beh 

- 30,0 • J.mBE.-01 nCi /L ~eta 

Si!59·' l8 .:I 

6 

N ...... 



...... 
w 

9 f'\ 
L • ',;: I 

-I 

.---------------------------------------------------------------,~ 
Serial NG. 0.ta T..,,. IN\.Alld 

F 181.-6525 SEGMENT-J 11-17-89 10:32 19 
Oefflrmin• tior, Ro""'" 

TB LA-548-101 % RECOVERY WB75L 0 
Sample Site 

? L 
A1mar111, CIICull.tlcr,1. Retutts: 

~lnt.•5 ,· 

Hr.1 th 

S.,i•I No. S.mi:141 Point 

F 84.-6225 SEGMENT-9 
Utl~/$1and• rd 

LA-548-101 

RemdrW.J, Cll~ult.llOn1, Ro1ult1: ~ 

SPI l<E SAMPLE ~~ 
SPIKE ID ~~'-/ 
SP I KE vm:::o~· -.;,\.... 

Hrl 

De~ TI1t1• luuod 

11-15-89 1(1: 23 

~ .. ult Unit• Chari" Code 

:X. RECOVERY W975L 

Time C0mpleied Lab Unit 

Priority 

19 

-

llJ ..... 

en 

0 
::, 

rl
=r
ct) 

,, 
c:: 
en 
0 
::, 

en 
en 
0 ...... 
c:: 
rl-
-'• 
0 
::, 



C: 
0 

r-. 
0 
(I) 
(I) 

io/ ,z., 

i5 l'/!11' -C: 
0 

(I) 

::::s 
u.. 
QJ 

..c: 
~ 

C: 
0 

(I) .,.... 
(I) 

>, 
r-

"' C: 
<t 

"' ~ 
QJ 
co 

r-

"' 

s 

hb Cllculalian ~1 ll!I Dll 12-23-1989 it 21:29:22 
9rl 110 2 -ind aount 'S~ta !ff. : .3~5 · 
Su~h 5izr : ,5 al »ilulion :,. 101 , 

llounl I I 

mn 

5 

IIDWII I 2 

- 50,0 • 4.482BEt03 uti/L beta 

- 30.0 s 4,30£SE•03 uCi/L beh 

szzg-·va .:1 

/o/~ 
J'J . .07 

/0 

9'foO 
lo 

Sett Calcu!lti1111 br iMI DII !2-21-1989 ,t 21:25:41 
ltt II O 2 -!rtth 1101111t Bela tff, : .3005 
Sia;,1, 5i:t : 10 al Dilution : I 

llouat 4 I 

92()7 

!O 

10 
- ~.O • l,lo41E·O! uCi/l btta 

szsg-· 1s1 .:1 6..._ ______________________________________________________ __. 
I-

f 



9 •'cl "1 
fu t.) n 7 

IC,O~ I 'J CJ g. 3 
3 

S..iol No., £~ Sample Point I Cot• I Tlmo !Mwtd "'-''' S.,,wl "°· is..,,.,,. Point lo... r-r-•-uod IP g,, 

F 192.-633r SEGMENT-LI 11.-17-89 10:34 18 .F 81. --b:',:0,0 EiEGMENT-6 .l.1-15-89 10:22 

Or.errn"111ion Meltloll/S~n~rc3 IAewl Un;t, 
CN,go c,,c. - Oe111!1rlf'fNilion ,_.1'1f"lod/Sla,,da,d I""'"" \Jnll> 

C .. ,g,,~ IP ::J 
ct) 

GEA LA-:;48--121 uC Ill. WB75L 0 GEA LA-548-121 % RECOVEf~Y \~B75L ,.~ 
S.m\ Si,e 

Ctator.iet I 0 S..mpl• $.r• Cuatorr..10 '< 
? ~~ 089 u ~, 9 . ., Sao} 5-V Sq R(J• 

F'8~rk;1, C:.J<;\Jlitlon•, Re-,::,ilt•: Aema.'11.t, carc::.i1at!OM, Re1ulb: ::J 

REAGENT BLANK -:l 
I 

~MCS CHECK SAMPLE 
g,, 

fs:,lo7 < \.\_.l 7 Wll t'--- r·1c:-3 ID _E/'i8.4-t./-- 105.lo?sv '< 
I G~o ' 6' V, 

}: ' -~(J 3\.{ /a,:)..~'3 _, 

I· i 
V, 

--' 

I 

137 
0 

J I c/) o.<&1' / 3.9\3' C\9.,9Cfo 

~J/4.,; Ana1)"11 -2 Analyr. • 3 """'"" - ~ -tlV Aral~1-'.:i Analyst• ,6 qje_, 
ct) 

N'lal~l•1 ~~•-!! 
'o) lFih~ /4n6/ s::: 

Hfl .... Hfl Hnl Hra .... 1-1 ... H,a Ht• Hto V, _, 
0 o ... TITml Camp~td uo vnn "'9' It! Cale Tim• COfl'!pl<tt•<: uovr.~~ [if 
::J 

/-f- Cj o /7~. J-r-"Jo Cl - \ ~1 (Pl·IO·&lJ - ' l ~1{FI 
_, 

...... V, 

" ----- V, 

I -- -- "· - .,_ , ....... 0 

1, 7-'I" ':3 <lS!6 s::: 
I°"'" I Tl .... -"" 

Priority . Ser~I No, :~ -p• Point Io.,. Ir. ... ,..,_ IP 
Seu! No. :ii S.mole '"'"' 11--15-89 10:23 19 F 83.--61:;c SEGMENT-8 1.1.-).5-89 10:2~; _, 
F 82.-6030 SEGMENT-? 0 I Reoull Uni<> 

Cho~ Code Ao"-"'• C:.tcrr,innition MIIP'lodiSl.and..,.d IR...,.,.,.,,'" Cha,geeode I• ::J 
DeternUNIOOn t.Hthod/$t!!.ndlfd 

WB75L 0 GEA LA-548-121 llCI/L. W87'5L. 
GEA LA-548-121 llCI/L 

--' 

Cuslomer IC Sample Size 0.al01'Mf 10 
S.,mpi~ Su• o8g t/Jt.../ ? lo() A ~9ot/Ci ? \l.)Cl ~ 

Aerr..art.•, C.lculalions. Resul1a: 
Flemard, Calcolali'Jrc,. Fl,e,1,,lls: DUPLICATE SAMPLE 

I 

;) • <Y.o' >=' I \- ~lo' 
l F IOI 'v;. G}-f pd/!)_ (S-1 I ~l9--~ ~ ~ S?; ~ I °er s S",~G, 

: . 
;, 

j - ,. 

,\Nlrst · 3. Nlaly!!l •4 M•to,.t. !i ·' An• l:,s1., Al'llllywi. :z An•I~ •3 Ar,alysl•-' Analyst· 5 
Anal~-1 An.alylt · 2 c;.vt/ 'f};,s; /;_ r, "") I <j;,J f1,,~k•nr,, 

'-

.... .... H11 ..,, Hro Hr• H11 
H,s Hr, H<• 

I 

Time Compre:ed L.abUn~ 

fc:¥ 
Oa•• Time Compl• t•d l.abU..;,,/ 11\ Cale /-9· 9 o /~f-<jU ; 

I - k--M00--01!1 jA•10·6.1\ ~ I \ ~1 fR 



...... 
en 

Tima Complr.ed 

I 

_,,11.,o.a1 

I 0 4 

o.,. 

l-'1-'ili 

8 

I-C-s«I0-481 iR ·16·&l) 

0 
::, 

0 ..... 
C/) 
Cl) 

0 __, 
C: 
.-+ 

0 
::, 



\ 
Serial No. 

u LA-925-106 0 
l!offlple!lin 

? /l)0-1()-500 

0..,,,,.1D 

'311-0'14 
Plo1Mlt1, C.lculllioM, _,,., 5". 1,, )- -

s1u< 5'c/ 8 J 'i" 
S~I<. ilol. 1~,i. 

(.~IJtJ 7:;) ( o.os-7" )(, t?9.r) ::: 3.J/'F- 8 
· oo '1-r '° r-J./tJo{~ J- O. i)fj~ 

Sen• INo. --F 82;-6040 SEGHENT-7 
~ Tme I- PT<ot1,y 

11-15-89 10123 23 --Id IINwlt\Jrito ~e
WB75L LA-925-106 GIL 

Slff"IPI• Sin 

? I P0-/0-/00 

F 

0 ,.-f 
I 9 

s-piol'<>"'1 
83.-6140 SEGMENT-8 

Cote Tl.,. -
11-1:5-89 10;23 

Mefl'lod/S'-'!dlrd A•vft Unilt Q\o,vo Cado 

WB7~L 
S.mploS... ., 

LA-925-106 G/L 

. /PP - 'P-,11JD 
llomartt1,C.Jculot.,.._, ~Ill: . -<,1,:J.-4 
DUPLICATE SAMPLE ~-

eu.-.10 

?'l-OL/-LJ 

~ 
23 -0 

Serial No. 

F 
O.ta T1IN -~- Priority 

SEGMENT-6 

u 
Samplo s, .. 
? 1,0-u;-n;,C 

Flern.1rlla. Ca!culalic,,., Flnull1: 

11-15-89 10:22 23 
l'laull u.,~, CN'V" ea,. 

% RECOVERY WB75L 
llm,n• 

0 

LMCS CHECK SAMPLE 
LMCS ID fl A.3:fl 

6"" ,J"'· /001.. 
.5,tl( 5"1-e;~ ff' 

• l'1 eJ 
.5~2) 

s:, ""' x. 1 '7D i. o. ac.o .5~.:J. 1/-t i. /,..J ,., -5.7,...t 
r ,.,, S.f
'- '~::u; -S'.1 

Ml~-3 

C: 
-s 
PJ 
::s 
-'• 
s::: 
3 

)::, 
::s 
PJ __, 
'-< 
Vl 
-'• 
Vl 

0 
-t, 

ri" 
::r 
co 
.,, 
s::: 
Vl 
-'• 
o. 
::s 
CJ 
-'• 
Vl 
Vl 
0 __, 
s::: 
ri" 
-'• 
0 
::s 



9 I 2 Q 0 I 0 0 

c:::: ____________________________ ....:__ _____________ !~ 

Settal Ho. S.m~le Poirit 

F 181.-6540 SEGMENT-J 
D•t• T1ffl4 INlr,,l,ld Prt<>rit, 

11-17-89 10:32 23 
O.t11rninat1on Uemod/Sllrdard FleM,\t Unitl °'"'II" Codi LI LA-925-106 ;: RECOVERY WB75L 
5&r.'!clleS.m c-10 

'? ltJrJ -✓tJ-/00 

.... ,.,..., An.l!yOt-5 

Hr• Hf• Ht• 

Serial Mo. S.l'T"pe Pcinit 
F 180.-6240 SEGMENT-I 

O.termir,ttlcn Ml,thod./Standl rd 

u LA-925-106 

Sample Su• ., 
. I~ -JtJ -5°" 

~Point 

SEGMENT-LI 

Ost• Tln\9 tnll«I Priority 

11-17-89 10:31 23 

Ftet'-"l \Jni'1a Charge Code 
7. RECOVERY W875L 

Cuatomer ID 

Dam Time~Qd 

~tUnib 

GIL 

11-17-89 10:34 

Ct'!a(Q!t Codd 

WB75L 

0.ntorMr 10 

Ro,_ 
0 

Priority 

18 

::s ~-
~ 
:i:,.. 
::s 
Pl 
I-' 
~ 
Ul ~
Ul 

0 
- 1-h 

8 
::,
(!) 

1-rj 
~ 
Ul ~-
0 
::s 
t, ~
Ul 
Ul 
0 
I-' 
rt 
~ ~-
0 
::s 

- - - - -----, 



9 

S,rral No. S.mpl• Point 011e T.me!SMAd 

F 98,-7300 SEGMENT-23 11-15-89 10:26 

O@t:e,mi~atlon Meihod/Stattdat'd 

H20-DGST LA-504-101 

Rem..-i.S. Cah:ulilliona. ~1,1,;lt1: 

REAGENT BLANI<:. 

Ar..alys1 • 1 A,,_,"'1 - 2 

Hro 

Re11UI\ Unitt 

GIL 

ubV~ 

Hro 

c,,,~ Code 

WB75L 

Serial No. S.mple ?oinf C&I• Time IM1Ad 

F 89.-7200 SEGMENT-14 11-15-89 10:24 

Oetermit).11100 

H20-DGST 
....,.hed/'!4anoard Ae:sult \Jt'lila 

LA-504-1•1- ~ RECOVERY 
Oia•p Coda 

WB75L 

Cu11oma, 10 

Prlo,ity 

18 -0 

Priority 

19 

-· r.1 

089044 
Remark!, earcu11tlon,. ~ultt: · 

SPll<ED ANALYSIS 
!3RAMS SAMF'LE__,_~ f.#-0 0 o/ 
VOLUME ON 
COMF'LETION __ 5_g_.ml__ 
VOLUME SP I~-
SP I KE ID--'-~---

.Ana')',• -1 Ana1ySt -3 

Hrl Hn 

Timd Comp!~ted 

0 

Sona! No. ~ Ps,;nt O.ta Tl,,,. 1stul!d Pricrity 

F 87.-?00t SEGMENT-12 11-15-89 10:23 19 

Oel&rm1"1h,on Ur.hocl/Sll l'ldl rd Aesl.111 Unl\s Cnarga O:ldl -H20-DGST LA--504-101. G/L WB75L 0 

CI.ISIOnMit' ID 

Remartr.a. Calculaliont, Rnult'I.: 

GRAMS SAMF'LE , '"r'-1-S cl q, 
VOLUME ON I 
COMPLETION 50 ".I'> 

,r.2 I 7,., 

~ .9() ~, 

,Serrll No. S.l'T'lpitl fao!N oa~e Time !a!Ad 

F 88.-7100 SEGMENT-13 11-15-89 10:24 

IMthod/Slardl,IJ 

H20-DGST LA-:504-101 
R.asult Unib 

GIL 
C?l•r;e CoM 

WB75L 

Sample size C(JslOfflef' 10 

? 

Rern1ric1, C:alculetlone, ReMJlll: 

DUPLICATE ANALYSIS 
GRAMS SAMF'LE_._~v.A 
VOLUME ON r 
COMPLETIDN~~ 

J..__ 

PtiorilV 

19 

R"""'• 
() 

q A\-;, ,-..S\_ '8-'1'::il 

Anal)"1 • 1 Analy~ • 2 Analyt,l •3 AIIIIVS,t • I 

f31D7 
Hn Hn Hr• 

-I (11-10-131 

~ 
P-1 
~ 
Ctl 
-s 
c::, ..... 
Ctl 
V) 

~ ..... 
0 
::, 



N 
C) 

2 

...... 
,-------------------------------------------------------------------,g 

Sari.al No !&,-:,pt• Poir,c Oat• T1'"4 !.,.._.d Pno,11y 

F 87.-7071 SEGMENT-12 11-15-89 10:24 19 

Method/StanOflrd Result \..!nil.a Ota,v:e~ 

F LA-53::5-10!:I F'PM WE75L 
C1.a1om,a,, 10 

08904:4 

Analyat •2 

Hrs Hr, 

~ S.r.ip'-'Po1t1C Dlte Ttme la&L'«i 

r 89.-7271 SEGMENT-14 11-15-89 10:24 
O.-.erm~,1tlon 

F 

Hn 

Oate 

-90 

,...-,r,,od,/S'tal'ld4rd 

LA-::,33-1(>5 

Analyst-2 

Time Comp!e19d 

Ree.ui1 Uniu 

Y. REC01)ERY 
Ch~Cc,m 

WB75L 
Cullol'Mr IC 

Priorifi, 

19 

"""""' l) 

I 
I 

·1 

S-.mpM ';'ou,t o.,. 
F 86.-7571 SEGMENT-11. 11-15-89 

Tim.a tu.Ad 

10:23 
Oetermin,1tio" ~hodJSl&l"d•r<I 

F l.A-533-105 

Semple -Sii• 

100-10 
Aemris. Cale1.1l.stioos. fM.tullt; 

LMCS CHE1;1(A -~AMEJ..E 
LMCS .10_,u_r.:.fL.ttL_ 

Analy,I • 2 

S,e,Jal No. S.m.pie ,oint 

Re-Mt Uniib 

Y. RECOVERY 

Ana~-4 

Hr, 

c .. ,.,. Code 

WB75L 
c .. .,.,,.,10 

0.M Ti-, __ 
F 88.-7171 SEGMENT-13 1.1-1::>-89 1<):24 

WtM<!JS~"d O,arg-eeoda 

F LA-5-33-105 PPM WB75L 

CU•tcrnar IC 

Aon,r,1 
(I 

l'neri!y 

19 

08~044 
Rema,11s. Calcul.ltiona. Resul11: 

DUPLICATE SAMPLE 

AnelyM.' 

Hn 

ct> 
ti) 

c+ _,_ 
0 
:::, 

,., 
--' 
C 
0 
-s 
0. 
ct> 

:t::, 
:::, 
PJ 
--' 



N -

9 ,r~ 

fu 
.---. 
~- ;. 6 

------

f'\ 
' J 0 -? .. ) 

>-< 

r------------------------------------------------------------,g 
Sencl No, S..mpc PoW'lt 

F 186.-7571 SEGMENT-• 
0.'!iafminaho+" Method.'S4and.ard 

F LA-533-105 
s.~~ 

100-11) 
Ai!m.lu, Caiculalklna, ~ee,.oUS: 

LMCS CHECf,1 SAl:_Fj'i,.,_E 
LMCS IO _p_~..J:~. 

~~~~d-. 

Cate I Ti.,.,. la:sued 

11-17-89 I 10:33 
Result Un"•• O"lrpCoda 

ii. RECOVERY WB75L 
ClHl!ontt 10 

088049 

~d---~ 

Priorn,, 

19 
R"""" 

(I 

Ana>,,t - l Anlf)"lt·'"' 

Hr> Hrs Hro 

Time Completed s 
_ _,,,, 111-10-.. , 

S.riaP Ne. I S.1'""19kll ~,N 

F 98.-7371 SEGMENT-23 
o... ,1- ........ 

11-15-89 10:26 
....,.;.., 
18 

Oetefmination ~nodt~andiud Result Ur1ka O,ug.Coda Ro,...,. 

(I F LA-53:3-105 PPM WB75L 
o.,.,,,...., IC 

089044 

REAGENT BLANK 

-<,\~ 

Analyst -2 An.ailyst •:, Analy1t •' 

..... Hr1 H<• 

Time Com~l4t~ 

>-

n 
::r 
-s 
0 
3 
llJ 
<+ 
0 
.c 
-s 
llJ 

1-C 
::r ..... 
n 
::i::,, 
:J 
llJ __, 
'-< 
Vl 
...I 

Vl 

0 
-+, 

<+ 
::r 
(t) 

::e:: 
llJ 
<+ 
(t) 

-s 
c:::J 

i~-
(t) 
Vl 
<+ ..... 
0 
:J 

"Tl __, 
C 
0 
-s ..... 
0. 
(t) 

::i::,, 
:J 
llJ __, 
'-< 
Vl 
...I 

Vl 



N 
N 

Q •. r"> 
:, i ',• 

...... 
~----------------------------------------------------------------,g 

Sero.a.I No S.,r,p,le Pcu,t Do• Time lalu!'d 

F 87.-7072 SEGMENT-12 11-15-89 10:24 

U.t!"lod:~ lt'ldard Aa'IUt Unil1 Cha,voCod<I 

WB75L CL LA-533-105 PPH 
Cu1tccr-er I 0 

Prio,lly 

19 

08804 

I 

--<\_()\ ff~ 

,,,.1.,..-2 At1alv,1.- 4 

Hn, th Hrs 

St,tiel No. San"f,1• Poin1 Date TkTw !11~ 

F 98.-7372 SEGHENT-23 

~rrniNt1on_ 

CL 
U1:'.hod/Sl11iidar,d 

LA-533-105 
R:-.il1 Unol!s 

PPM 

Rem.!!r1'S, CIIC~lt!Or'II, F!esutts: 

REAGENT BLAl'lK 

. <0 \ f'frY\. 

... ,,.tyst -2 .. ,,..,... • 3 

w 
Hr> '"'' 

T11TWS Compl•te<I 

11-15-89 10:26 

AMly,I • & 

ti<> 

CM,ge CO<!• 
WB75L 

"'""''' 18 

Senal N,o. Sar,.pl,9 ?o1t'II 

F 86.-7572 SEGMENT-11 
Cine Tlm<1 lu1..:.-d 

11-15-89 10:23 
"'~ 
19 

Determino1.!ion Miel1'od/S..1n~fTJ Rnult '-"'till Ch1ri9 Code 

CL LA-5~53-105 % RECIJVERY W875L 

SIIT'l"i. Size 

10(>-10 

Aema<ll1, Ci!culations, Fte~ults: 

LMCS CHECK SAMf'LE 
LMCS ID _fre,/L_L!:__P'_ 

9,¼ l 

~.l 

An.aly~t • 1 An•l~l • 2 A,u,'y,t • l 

?d 'lJ"t,ui .... 
Timv Completed 

Serial No. 

F 88.-717~ SEGMENT-13 
U.tt-od/St&n<Urd 

CL l.A-533-10:S 
SampJe Size 

7 OD-/0 
Rerrat\.J, Calc,..I.Olion,, Re3uUs: 

DUPLICATE SAMPLE 

Ana.ly-tt:-4 

Hrs 

M-&!CO--Ol1 IFMQ, 13J 

D<•• Pricwity 

11-15-89 10:'24 19 
Chug. Cod• 

WB75L 
CullQfflot IC 

08304(\ 

::::r ..... 

__, 
'< 
V) ..... 

<.O 
ct) 
V) 

c-t-..... 
0 
::, 

C"") 

::::r __, 
0 
-s ..... 



Sam.p'• Pc,.inl 

SEGMEl'lT-0 

11)0-10 

LMCS CHEC~ SAMB-E 
LMCS ID~v=--=.~~/}'--!...:H~IF __ 

9 

11-17-89 10:33 

"/. RECOVERY 

c,,a,,_.c

WB75L 

.P 
() 

19 

0 

f}, ,_., 

---~, .. "° 89. -7272 s.SEG°M~NT-14 
Dete,ml,....l!oin MilthodlStar.d• rd Result Unir. 
CL LA-533-105 ,. F:ECIJVERY 

&lmgfe Su:e c..it-tom.r ID 
? 

sP'ik~lcuSAMPtt•i:; ooe-r 
SP I l<E IO ....35.~_':') -:$) I 
SF IKE v•ClJflE::,_::loo""'-Ll 5 .... L 

I • 

.<~.~-)(/_l'll.'7) - c.,f 1;,!:,,,::, I ~ I .,, ,,., (/ q L - ~-_-,_/_ ·,, I{;(; = /.;j. c.. , I~ 
( . 3rr ,nL T( l-0"''') { ·) . ~I 

...;S"".3 

A.nelyc1 .. 2 

'"" 

-3-90 

...... 
0 
:::s 
n 

"'fc}"' :::r 
-s 
0 

Roo' 3 
l1J 
M-
0 

-s 
l1J 

:::r ..... 
(") 

J::, 
:::s 
l1J __, 
'< 
V) ..... 
V) 

0 
--t-, 

M-
:::r 
(t) 

:e: 
l1J 
M-
ct) 

-s 
c::::, ..... 

u::i 
ct) 
V) 

M-..... 
0 
:::s 

n 
::r __, 
0 
-s ..... 
Cl.. 
ct) 

J::, 
:::s 
l1J __, 
'< 
V) ..... 
V) 



".'l '~ 0 6 

..... 
,----------------------------------------------------------------------,g 

Serial No. S.mp .. P-ol"1 o.i. llffl9 twu-ed 

F 98.-7373 SEGMENT-23 1.t-15-89 10:26 
C.t..-mina1ion Metl'\od/Sl•n~rd 

N0-3 LA-533-105 

? + 
Reffl.arlla. C.lcul.tion!, Fle:sulb: 

REAGENT Bf-ANK 

St11al No. S,a,npie ?;.r,t 

Re:tult Units 

F·PM 
c""'i" Codo 

WB75L 

C• ta Tlana 1-t.ied 
F 88.-7173 SEGHENT-13 11-15-139 10:24 

Ulffiod,,~a,d 

LA-533-105 
SamplG S.zw 

Re•uH Unita 

PPM 
°"'9oCodo 
WB75L 

Cu..,_rlC 

PnOffl)' 

19 -0 

Prior.I~ 

19 

? 0-;4!) 08904 
Fle.•n.arks, CIIC.,;i.t,001. Resi..111· 

DUPLICATE SAMPLE 

.Analy.t -• 

Hn .. ,, Hr, 

S-i.al No. 

F 

N03 

o.,. 
86.-7573 SEGNENT-11 11-1:i-89 10:23 

J.lllhodJS1,ltU:Mrd RNl.lN Units Char;e Code 
LA-533-105 % RECOVERY WE75L 

OJltOINlr JO 

Mtiy,1•3 Anoly,t•· 

Hr, Hrs 

-0 

_,(R-10-~ 

Senti No. Sample ~nt O.te Tim• ~ 

F 87.-7073 SEGMENT-12 11-15-89 10:24 
r1nutt Llnlta c .. ,voe... -N03 LA-533-105 PPM WB75L 0 

n 
::r 
-s 
0 
3 
0J 
M
o 
-s 
0J 

::,-

.... 
0 
::::, 

:z 



N 
u, 

7 

...... 
~--------------------------------------------------------------,g 

F 186.-7~73 SEGMENT-0 

N03 LA-533-105 

100-10 

LMCS CHEC~ SAMn'LE 
LHCS ID ~,.._//- nF 

Dole ~- Prlon!y 

11-17-89 10:33 19 
A""'l l.'nila ~COM lleNnO 

¾ RECOVERY WB75L 0 
o._,c 
83049 

S.rill No. 9&,T,_?! Point 
F 89,-7273 5EGMENT-l4 Cele ~-11-15-89 10:24 

Ollt•tffllne11on W.ff'IOdl'Stand.ard ANui1 Uflita 
N03 LA-533-105 'l. RECOVERY 

Sample Size ~ID 
? 

Ram-1r1l1, k:Ul•llons, Result.: 

SPIKE SAMPLE I 
SPIKE ID 35~ 

-0 

. SP I KE VOCTfflE~ ......,L/ S ..,_L . . 

. {11;-)(3-19<1 )- ( 476)(J/#Jtl /Ob = 1 c4, 7% 
. C>C ) 50 / (ID/) ; ;'. •. 

-.:5:'..:3 

1-3-90 

n 
::r 
-s 
0 
3 
SlJ 
c-t 
-s 
0 

-s 
SlJ 

"O 
::r 
--'• 

_, 
'< 
V) 

--'• 
V) 

0 
-+, 

c-t 
::r 
(1) 

::e: 
SlJ 
c-t 
(1) 

-s 
0 
--'• 

co 
V) 

c-t 

0 
:J 

:z 
c-t 
-s 
SlJ 
c-t 
(1) 

)::, 
:J 
SlJ _, 
'< 
V) 

V) 



N 
O"I 

0, .,,.· 8 

...... 
~-----------------------------------------------------------------,g 

Serial No. Sl1n91 ?;int Oa,. T~ 1-a.,ed 

F 98.-7374 SEGMENT-23 11-15·-89 10: 26 

Ol!tffflil'lation Metl'l,od/SZ:ffld.lrd RnlA Units 

P04 LA-533-105 PF'H 

~rlls. Calcul11tiom1. R.•ull.: 

REAGENT BLANK 

S&mple Poi.,.,I Ost• Tim• ~ 

SEGMENT-13 11-15-89 10:24 

F\e:SUII Unitt 

PPM 
"-°""" 
WB75L 

C:US--10 

Prion1y 

18 

PrM)f"i,., 

19 
_.,.... 

(! 

089044 
Remart1, C1lc:.d1nions. Resut11: 

DUPLICATE SAMPLE 

Aot1.lysl • 3 ...,,...,. •• 4 

.... Hrs 

St!rioll Ne Sa~clia ?oi,nl 

F 87.-7074 SEGMENT-12 
Oat. Tim41 taa.«! 

11-15-89 10:24 
Pri""'7 
19 

Oetermin•tion Ue1hQd/S,ai,Cl,rd Result UnitJ c .. ,..CoG. "°'""' F'04 LA-53:5-105 PF'M WB75L 0 

S~mpje SIZ!! 

? 0- O 

c...ie.....10 

08904~ 

S!Mlll No. &!~i. Point 0.!41 Time luuad Prlotlfy 

F SEGMENT-11 ll-l~'>-89 10:23 19 
Oe!:ermi.ialiott I'll"""" 
F'04 % RECOVERY 0 

5afYlpleSia Cuatomtr ID 

100-10 

Aem11rllis, =.si.cu1et1ono, R.!11ult5: 

LMCS CHECK SAM~E 
LMCS ID /-, C: II /J.i::_ __ _ 

M.-,.l-4 

Hrt -

} 

r> 
::,-
-s 
0 
3 
l)J 

rt-
0 

-s 
l)J 

::,-...... 
n 
l> 
::, 
l)J _.. 
'< 
Vl ...... 
Vl 

0 
-ti 

rt-
::,-
ct) 

=== l)J 
rt-
ct) 

-s 
0 ...... 
ct) 
Vl 
rt-...... 
0 
::, 

""Cl 
:::,-
0 
Vl 

"C 
::,
l)J 
,.-I
ct) 

l> 
::, 
l)J _.. 



I 6 n .f 

0.te Tl""9 IM!Ad 
11-15-89 10:24 

Deletmirwll0f"I 

P04 
IYetflodlSrandard 
LA-533--105 

Anul1 Unil1 
% RECO\/ERY 

c.,,,.,_ 10 

Al'!al','94-1 Anatvst-2 

Cob: 

\ -3- 0 

Ao"'"" 
0 

F 186.-7574 SEGMENT-0 11.··17-89 10:33 19 
Oeierm i111tion IMl!'l(:xj/$ta.ndard 

P04 LA-533-105 % RECOVERY WB75L 0 

100--.10 

LMCS CHE(;~;_ SAt1tLE 
L~ICS ID-.:l,C-=./..c./..c./1...c Ir __ 

lc,q l .. y qG"~ 
/ 7~J.-



N 
co 

9 0 a 

..... 
,-------------------------------------------------------------------------~g 

&911• 1 No. ~IT'!~ ?oil"lt Cate Tff'""!elNI.Ad Prio-1ty 

F 88.-717~ SEGMENT-13 11.-15-89 10:2~ .19 

Oefermin• lion ,_,1en,od.'~and4rd Fle,ult Unit.I Ch• rgia Code 

504 LA-5.3.3-.t05 PF·H WB75L 

? -.-o 
Ftemull1, C.ak:t.Aatlons, ~nutts: 

DUPLICATE SAMPLE 

Analyst -3 

"l"'•1 No.99. -737~5 S.-s!:~NT-23 

CusJotT'iC'1' IC 

08!:104~ 

.... Hn 

S,e,-•1 N:,. s.,..pi. i:tou,t O•~ TIIW'e 1-....ied 

F 87.-7075 SEGMENT-12 11-15-89 10r24 
Ul!!thod/Star-d• td Aftuk Uni1a Cherii,, ~ 

WB75L LA-533-105 PPM 
CuetomerlO 

_., 
19 

08~044 

Ana!Y'I • 2 

.... .. ,. .. .. 

S.r\al No. Scmpi,e Point 

F 86.-7575 SEGMENT-11 11-15-89 
M.t.,od/Sc•f"!d• r<t AelUtl Ullttl 

S04 LA-533-105 Y. RECOVERY 
Samgle Siz-e 

100-10 
Rel'Nlr\l, C.lcul•tions. Re-si..lts: 

LMCS CHECK SAMPLE 
LMCS ID~_£_ 

/.GJ61/ ?-

/ 7. d-,d-

Cu.lomr. ID 

Priofitr 

19 

n 
:::r 
~ 
0 
3 
lll 
c+ 
0 

~ 
lll 

:::r 
-'· 
n 
:r:,, 
::I 
lll 
--' 
'< 
Vl _,_ 

0 
-ti 

c+ 
:::r 
ct) 

::e:: 
lll 
c+ 
ct) 

~ 

Cl 

ct) 
ti) 

c+ _,_ 
0 
::I 

(./) 
C 
--' 



N 
~ 

n 
7 2 0 J' 

f.1 A u n 
":-.f 

, .-, I 

....... 

.-------------------------------:------------7g 
s.r.a1 No. S•~p+11 Poinl O•!o T!fflillU~ Priority 

F H36. -757:C:,j SEGMENT-• 11-17-89 I 10:33 19 
Celer:nin•llcn Method1S1and.ard 

LA-533-105 
pie Slze 

arka, C&I~1i0m1, R.wlt!: 

LMCS CHE~!". S~1PJ_E 
L.MCS ID__ (}// I__E__ 

P-.ult Unk!I 

'l. RECOVERY 

~W.¾"'~ 

CO"'VOC<>dl Rerun. 

WB75L 0 

Cu''1JS1J0'1~ 

C\ \.\~d--% 

An;l~t · 3 .&n.!,,i ~• 

H,. liN -
s 
~1£R-10-IJ'J 

Seri~ I Samg'8 P'oim 
F 89.-7275 SEGMENT-14 

Date I Tll'M la,ucd 
11-15-89 10:24 

Oei.f'!"!",fnation Metl"lod'Stln~rd Au...it Units 

S04 L.A-533--.105 Y. RECOVERY 

Sar:ii:;le Size 

? 

R9tN1r1!1, C.a1Cu1.!ciona, ~ts: 

SPIKE SAMPLE ,_ I 
SP I KE ID 3 SC.':l- "-' 
S,PIKE VOITIME;...300...._L/5 ...... L 

cnarg. Cod< 
~JB75l_ 

Cu1tonw, ID 

Priofiiy 
19 

Ro...,. 
0 

f· · ) . I v, ~J) ·~ )(zq7e, - cC.c- J. ff_-:-) 
.-' jC'cJ(.::SN) ( ) 

v.;OC /cR,9'/4 
L.,_.><....:e~...!...::::.__ /c,I 

J.3 

.4.n.aly'11-1 AM11~t-2 An•l~-3 A:1tttyst. 4 ...., •• ,... -5, 

Hro Hr, 

c_-. 
Dire Ti,,,. Com,:lr.ed 

\ - 0 

n 
:::, 
-s 
0 
3 
Sll 
M
o 
.0 
-s 
Sll 
0 
:::, _,_ 
(') 

)> 
::::s 
Sll 
--' 
'< 
V, _, 
V, 

0 
-+, 

c-t
:, 
(t) 

=== Sll 
M
(t) 

-s 
0 
-'• 
.C2 
(t) 
V, 

c-t-_, 
0 
::::s 

Vl 
C: 
--' 

:::, 
Sll 
M
(t) 

)> 
::::s 
Sll 
--' 
'< 
V, _, 
V, 



w 
C) 

9 2 0 ·h 0 0 

-I 

~--;::~==~:===========~;;;;~;;;=========~~Oo;;,.::::::::::l~Tl~mo~~l=u-i-:;;uod;::i~Prio<i;;~ty:-----------------------------------Pr1_-,;,,_--l ~ 
Sl!r:.at N::. Sample '?oil'II iO -o 18 S.rial Ho S.mplc ?o,nl Oita Time ISIUfd -···, 

•F 98.-7326 SEGMENT-2
3 

ll-l
5
-S

9 
. 

1
"'" F 86.-7526 SEGMENT-11 11-15-89 10:23 19 ~ 

Ol'ITermlNltlon Meltiod/Standard Reaul'I Un~• O\arg,e Codi! ~n• 
TDC LA-344-105 WB7 5L c) o" .. '"""''"'" lololl1od/S1an4an, AnlJI u..u, ~ C4do llor"'1a '1J 

TOC LA-344-1<:>5 'Y. RECO'v'ERY W875L O ::, 
G/L 

S&ff'lple Site Cu•t~10 

? "J.()0VL 
P.m.an11, Ca1cu1att0,t,J, ~u111: 

REAGENT BLANK 

~•-3 ...,,..,,., .. 
Hfo Hn - .... a-· 

Date Time Comp+eted 

J-'3-'IO 
54-6900-0e1 iR•to-S,, 

~rial ~C- Slimp:. ;:,:,aM a... Tl<M~ Priority 

F 88.-7126 SEGMENT-13 11-15-89 10:24 19 
Met!"iod/Sl.anGard Aesutt' Unit!i Ct-arg• Coda 

TOC LA-344-105 GIL W875L 
\ 

Rematkl, C.lcuf•t,cns. Results.: 

DUPLICATE SAHF'LE 

..... .... 

I-J-10 

~~-m-P'°----,.~-,,----'---------...._ _______ -+Coo--1""'4f--l~~--..L...--f;:;• 

? '2«:l,u. -2 L. 
1-Ae-m-•n-,"",'"'c.:::.lc.:::u:....,.ee,.,.,.~.--=:L. .. ~: "-....;:,=,:::..et..:=---------.L..---------l ~ 

LMCS CHEC~ SAMP::E ci-
LMCS IO 70CI/Jt_ o 

. 6%\S 3. 
. I DO , 7 2 '?;, 

::, 

l> 
::, 
'1J __, 
'< 
(/) 

-'• 1-A_n_al,--l'O_I_• :-, ---,-,A:-na-:.,,.-, _-:2,-----T,.,,.-_ -,--,,_,-. C--3 ---,-,.,,-11,-,.-.-4---r,-Anoiy.-,---1-, ~,,.------,f (/) 

0 l-f/l...j.!..J.="'-'e:.....-..1----H-ra---+---,..-,.-----l---,..,.---~,---.... ----II ::S .. 
M' 

µ,::==.....!:<:::;..:=.J..--~Tl-.. -C<>-moie,--e,1--+,-.----.....J---.----.L..------II ~ 

~ 2: 2t2.. :e: 
l-.5-9D Sl~1 (R-10-83) ~ 

CD 
-s 

s.-.. - . ·I .!amp!• .... ac I Dole I r,.,. Ju- l'rlority 'F 87,-7026 SEGHENT-12 11-15-89 10:23 19 
OlitermlM!lon M.l:hool$taf\4erd IR"UllUnlls TOC LA-344-105 G/L 
54.mJHe Size 

? :i.ao"''-
Fit~.r1u. ea:wation.. RaS1Jt11,: 

q_(o\<2 -§)~ 
An.alyst. 1 AMl)'111•2 Anal7at •l Analyst• ii 

1<Jt? :2 1 

t11U-- ,..,. .... th 

°""' Tima CompWted 
L.lbU~ 

j_ /-'J-'ltl 
-

Cl\a,;o Cedo 

""""" WB7:iL 0 

CusloU8'90"14. 

All.1,i,t-,SJ :? 
'?ef~ ,,_ ·-Hn 

-'• 
0 
::, 



9 6 0 

t-3 
-----------------------------------------------------------.0 

Se-~ial Ne. Sarno"8 Poinl C.1e Time tul.Ad 

89.-7226 SEGHENT-14 11-15-89 10:24 

M• tliodiSlandard 

TOC LA-344-105 

~1~'Ek:~~yt•s: v ff 7 
SPIKE ID 70c.~ 
SP I KE VOCT.JF!t. 1.t)/).~ 

RHYlt\Jrl1t1 Cf'large Codi 

% RECOVERY WB75L 

(17~./-5.J:t,' -(:i 3. 7 -!5_. l{)y /.3,..151//f. "i.-, l( 
. u-;-/ ~ 1. 

Anl!llyst • 2 

aoo:i 7 
Hn 

Time CompMted 

l-3 ...;;o 

Anafylt •, 

'8 
8},7 

Priority 

19 

Ao<tmO 

0 

Se.i•I No Samplie Poinl D• te Time INtl«t Priority 

F 90.-7526 SEGMENT-15 11-15-89 10:24 19 
Method/Standard Anult Unilt Chuge Code 

WB75L """'"" TOC LA-·344-105 t. RECOVERY 
SampJe Size 

7 :i.otJrz1. -2 1. 
Rern.l'W.1, C.alcula!10ns. RMulls: 

LMCS 
LMCS 

: YJ,. 

Analyst- 1 

CHECK SAM$E 
ID 70CII 

Analysl • 2 

Time Compl~ed 

. ~): :Ji> 

An.1lyst · 3 Analyst~ 4 

0 

Cultomff 10 

·~ .... 

( / o 3. 2?f.:·. 
'-w:tz·#-; 7i 

Hn 

rt 
PJ 
f-' 

0 
Ii 

I.Q 
PJ 
::::1 
I-'· (1 . 

(") 
PJ 
Ii 
O' 
0 
::::1 

~ 
::::1 
PJ 
f-' 
"< 
Ul. 
I-'· 
Ul 

0 
::::1 

rt 
::,
(1) 

:E: 
PJ 
rt 
(1) 
Ii 

t:, 
I-'• 
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S.rial Ne. ~~ ?o,nl 

F 92.-8000 SEGMENT-17 
~tlodl'Star,dard 

ACD-·DGST LA-505-159 

R1tm&tl:t. ClliC',,llaltQC"'- ~111· 

GRAMS SAMPLE ___ _ 
VOLUME ON -· -. 
COMPLETION ~0.,-.,,..::--\' 

/~oo 
Hrs 

Doi /4/: u 
Tlmd cor.iple1td 

0.11 nme ,~ Pnol"'TY 

11-15-89 10:25 23 

I.LI_ 

c,,..11" c
WB75L 

~-10 
U8!:)044 

..,J 'l ,, 

...,,.,.,., -1 

Time Comp""1ed 

Sena! No. S.mpe POfr,t Oe'te Tim• 1....,od Priority 

F 93.-8100 SEGHENT-18 11-15-89 10:25 23 
U.1."10d:~1d •nt.111 Uni1& 

ACD-DGST LA-505-159 ..r;...,t..J,_ !J/.,-,., L 

Rer.,arh., Cak.ula\ions, ~es\iltir 

DUPLICATE ANALYSIS 
GRAMS SAMPLE 
VOLUME ON ----
COMF'LETION SOw..Q 

Analyu • 1 Analyst• 2 

(a9"")(,9 kfV\I 
Hrs .... 

~;1/J Tim• Corripleted 

'6 

An•l)(11 • 3 

Ctsarg.Cedol Ao...., 

WB75L (J 

0. 

0 _,_ 

0 
::::s 
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,--------------------------------------------------------------~ 

Seri.I !'ic. S.mJi"e PciN: Dl1'0 r-.. ~ 

F 1084.-8350 SEG.COMP#20 2-16-90 8:16 

ICP LA-505·-l.51 
S.mpi. Siz:o 

? --:;:; I I{~ l,. 
Remarlu, CIICUatlof'&. R41ult1: 

REAGENT BLAl'-JK. 

PPM 

Analyst• 4 

Cr-.'V"C

E21Dl 
Cu•t:offlitf 10 

000013 

Oete •~ \nued 
$eNt No. Sim~• l'-ctnt 
F 93.-8150 SEGMENT-18 11-,t5-89 10: 25 

C)otemiit110on 

ICP 
Method/St.anc:ard 

LA--505-151 
fl,,esult Unib. 

PPM 

Sample Size 

? 100 -1J 
Piemarks, Calcul11icr.1, ~!Is: 
DIJF'LICATE SAMPLE 

tj''' f-'-1_,u 

Ma~-4 

tir• 

Tirr.1 comp!oettd 

26 

Pnonty 
23 

All runs 
(l 

San.I Ne. Sa,..,,.~ 
i~ 1[)8::.~.--855() 

ICP 
Momod.'Sllnd.Hd 

LA·-505-·151 

,._,.._, 
2-16··90 8: U:, 

REC::_OVERY 
C>,afie Code 

E21.Dl 
Cuaot"Mr ID 

-,tty 

26 -() 

00001.3 

Malyst-3 MO!y,I. 4 .... 1y.1.5 

Hr> 

Tifflc Compe~ 

Serial No, SampMI Poir4 
F 92.-8050 SEGMENT-17 

0.te, TttMI~ 

11.-15-89 1(>:25 

C.h!:rtT"ir-.tion Mt-u\0-=-'Sllr,-dard Re-full U.,ita CN~Codil 
WB75L ICP L.A-505-151 PPM 

Sample 3i.t~ 

? 10()-1iJ 
, 

e S-ot-, o 
I 

Cu110mer IC 

Remarks, Calci.J.ations. Res"'lta: 

PriClll'ity 

23 ·~ 0 
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0J 
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.----------------------------------------------------------------,~ 

Serial Ne. Sample Poii,t Pf'io<ity i I S.,,el No. S.r,,,piit~nt o... Tlffoiel~ ltrlOl"tlr 

F 1087.-8250 SEG.CQMP~23 2-16-90 8:16 26 

ICP 

SFLKE 
GPH'.E 
SF IKE 

.... !lodJS'.

l.A·-505- l 5 l 

SAMPLE 
ID 

Attult IJnila 

vor=-~'~ 

Rorun. 

0 

eu-10 

0001.3 

AN!ytt-5 

SEG.COl'IF'ff24 2-16-90 8:16 26 

LMCS CHECt:. SAMPLE 
LMCS ID_~CII A 

R<N11..", .. 

i'. RECOVERY 

Ana!ylll. 3 Anoly••· 

Chor111C:O. 

E21Dl 
Cuatof'W 10 

000013 
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