
-

tu,\ Westinghouse 
~ Hanford Company 

Laboratory Report 

0 0 / 2 J9 L 7
8- s-

5' 

JAN 1991 
RECEIVED 

£DMC 

222-S/RCRA ANALYTICAL 

PROJECT: SINGLE-SHELL TANK WASTE 
CHARACTERIZATION 

TANK: 241-U-110 

CORE: 5 

SEGMENT: 3 

CUSTOMER ID. NUMBER: 
89-040 ... ... 

0 
~ 

a, 

REPORT REVISION: 2 

DATE PRINTED: JUNE 4, 1990 

BEST AVAILABLE COPV 
. ,. 



Table of Contents 

Signature Form ...................................... -.- ............ 2 

Introduction ...................................................... 3 

Sampling and Custody Data ........................................ 6 

Sample Data Summary .............................................. 9 

Physical Test Results ........................................... 11 

Extrusion of Segment ...................................... 12 
Appearance of Solid ....................................... 12 
Homogenization ............................................ 12 
Single Shell Tank Segment - Subsamples .................... 13 
VOA Sampling .............................................. 13 
Photograph of Tank 241-U-ll Core 5 Segment 3 ..... ~ ........ 14. 
Particle Size Analysis .................................... 15 

Undigested Sample Analysis Results ............................•. 20 

Untreated sample Results Summary .......................... 21 
pH Anal,ysis ............................ .................. . 22 
Percent Water ...... ....................................... 23 

Lr• KOH Fusion Results .............................................. 24 

Fusion Analysis Results Summary ........................... 25 
Fusion Analysis Results of Laboratory Solution ............ 26 
Fusion Dissolution ........•............................... 27 
Total Alpha and Beta Analysis ............................. 28 
GEA Analysis .............................................. 29 
Uranium Analysis ........................................... 64 

Water Digestion Test Analysis ........................... ~ ....... 65 

Water Digestion Results Summary ..................... ~·····66 
Water Digestion Analysis of Laboratory Solutions .......... 67 
Water Digestion I ......................................... 68 
Water Digestion II ....................................... . 68.1 
Ion Chromatographic Analysis .............................. 69 
Total Organic Carbon Analysis .. (Samples not Acitified) .... 97 
Total Organic Carbon Analysis .. (Samples Acitified) ........ 98 

Acid Digestion Test Results .................................... 104 
Acid Digestion Data Summary .............................. 105 
Acid Digestion Analysis .................................. 106 
Inductively Coupled Plasma Specrographic Analysis ........ 107 
ICP Raw Data Summary ..................................... 107 .1 

Appendix A Analytical Analysis Cards 

1 



0 

{ •.. ' 

I have reviewed this report and certify that the package is in compliance with 
"Quality Assurance Project Plan" - WHC-SD-CP-QAPP-002. I found it to be a true 
and accurate accounting both technically and for completeness of the laboratory 
analyses performed on this sample. 
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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). 

Tank 241-U-110 has a 500,000 gallon capacity. This tank was 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 spike 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 5 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 
organic carbon procedure was corrected and these analyses will be repeated 

--: ... 
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. 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 moistur~ was 
determi.ned at the earliest opportunity to minimize any errors introduced by 
the loss of moisture. Drying samples before analysis resulted in radiation 

. . exposure increases of about·a factor of ten. In order to reduce ~nd control 
· • radiation exposure to laboratory personnel, the samples were not dried before 

aliqouting and digestion. This policy may result in some laboratory results 

5. 

being biased high. · · · 

This report is formatt~d into sections corresponding ~o 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 ar:ialysis are noted on the batch 
report for that analysis. Copies of laboratory travelers can be found in 
Appendix A • 
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CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING 

(2) Sample Number eq-o4-0 (3) Supervhor VL ;;;z ~ 
(1) Shipment Number .5- o1"1:-69 
(4) Tank :r.,H- 1.1-11 0 (S) Rim 

Radiation Survey Oata: 

Over Top Dose Rale 

Side Dose Rate 

Bottom Oose Rate 

Smearable Contamination 
C•lpna) 

Ll)d-

/'f (6) Segment -3 (7) Casi<SerialNumber /OISZ Jc/J. ll·1·"9 

(20) •LABORAlOJIY 

(~1a-91mm1) 

RPT~ 
CSi§n• ru,e) . 

(9) Shipment De;cript_ion: 

A. Work Package Nu!Tlber 

B. Cail: Seal Number 

C. Sampler Number Used 

D. Date c1nd Time Sampler Unseated 

E. Expected Liquid Co;itent 

F. Expe<ted Solid Content 

G. Dose Rate Through Drill String 

H. Expected Sample Length 

2-N -61-001n 1w 
For Future Use 

//-7-89 
o- z.oo/, 

l'f I 

(10) INFORMATION (Include sla lement of laborJlory lesU lo be performed. •J 

• Reference laboratory work request, if available. 

Comments: 

(11) POINT Of ORIGIN 

z.4\- U-\ I 0 

(15) Seal Intact Upon Release1 

~s • No 

(1l) OAl[ ANO TIME 
RELl.ASE,9. 

11-7-?i 
/tJ. ·oo ,;f-/Z1 

0 No 

(1•) DESTINA 110N 

2 21..:. l. ... 'o 

(16) 11ECIPIENT NAMl. (17) Dll.lE ANO TIMl 
R!CCIVlD 

zoovJ ,._,.,_,.,, 

( 19) Seal Data Consistent with 

ShipmentNo. 
~Yes D No 

fij1 ft,; /d.'<('() 

rs Record? 
Sample No. 

119.__Yes D No 



Single Shell Tanlc Waste Characterization Phase 
Summary of Core Sample I-A 

Tank ID: 241-U-110 Date Sampling Initiated: 9/19/89 

Riser ID: 19. Date Sampling Completed: 11/7/89 

Core ID: 5 

Lab Serial No. •' L.lb Serial No. - F0003 
00 

c 
Cw.1omcr ID. No. 89-038 -;; 

" Cw.comer ID, No. e ~ •• ., 
Vl Lisi Se1:men1? 

V ,...,., Scgmcnl'I NO Ill 

LabScrial No. F0027 LabScrial No. 
r1 "' 
c Cuslomcr ID. No, 89-039 

;; 
Custonicr ID. No. 

" 
., 

e e. •• ., 
Lasl Sei;mcnl? 

., 
Last Scgmcnl? v, NO Vl 

L.lb Serial No. F5001 LabScrial No. .... 0 

10 
~ 

.... 
u Cuslomcr ID. No. 69-040 ;; Cus1omcrlD. No .. ;; ., 
•• ~ . ., 

L.lsl Scgmcnl? l..1.~t Scgmcnl? Vl NO .. v, 

L.lbSerial No. F5003 Lab Serial No . .,, ... 
-;; ... 
" Cuslomer ID. No. 89-041 ;; Cuslomcr ID. No. 
;; " •• e. u 

Last Scgmcnl? La.~I Scgmcnl? Vl YES •U 
Vl 

LabScrial No. N Lib Serial No. 
"' .... 
-;; ;; 
u Cuslomcr ID. No. .. C11Slomcr ID. No. ;; l\ "" .. 

Las, Sc,:mcnl? 
.. Lal.I Scgmc111'/ Vl Vl 

, 
.,, LlbScrial No.·. .... Lab Serial No • .... 
;; i=i ., Cuslomcr ID. No . C11Slomcr ID. No. .; "' •• Bi .. 

Lasl Scgmcnl? 
., 

Last Sci;menl'I Ill Vl 

L.lbScrial No. .,, Lab Serial No . .... .... 
·R .; .. Cuolomcr ID. No . .., C11Slumcr ID. No • a i:io .. 
,u 

La.1 Scr,mcnl? 
... 

Vl Vl La,;1 Sc1:mc111? 

. ,. 

- ~/, 

i ,, 
N 
ri 

Prep'a¾d b(. ~~u~ H. S. Rich Date: 4/18/90 'sij,,11;11,J/ / ' -, . - Prinh:d Name· 

ID 

> •• 0:: 

Verified by:~- - -- AA _-s;.. :i/c :M s 'd 1 Date: ..- _ ·-· _ '1 . . e1 e 4/18/90 
Si~11;11un1 

/ P1inlL"tl Naml" · 

s .. 
..,:. 
(/) 

Ill Approvc~i,:,~_& ~t;y L.H.Toylor Date:_1-· / J-J_O 
Printed N;,me -
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SUMMARY DATA REPORT 

Tank 
Core 

Segment 
Customer ID 

untreated 

pH 
·Percent 
Water 

sample 

Sample 

12.28 

39.20% 

Fusion Analysis 

Total Alpha . 0.79 uci/g 
Total Beta 1930 uci/g 

GEA 
Cs-137 36.3 uci/g 

Uranium 13900 ugtg 

Water Digestion 

Fluoride 825 ug/g 
Chloride 1600 ug/g 
Nitrate 7480 ug/g 
Phosphate 3640 ug/g 
Sulfate 2500 ug/g 

241-U-110 
5 
3 
89-040 

Duplicate 

12.94 

39.06% 

0.69 uci/g 
1830 uci/g 

32.9 uci/g 

11700 ug/g 

2020 ug/g 
1490 ug/g 

72800 ug/g 
17300 ug/g 
2380 ug/g 

Total Organic Carbon and Carbonate (First Analysis*) 
2923 ug/g 1730 ug/g 

Total Oranic Carbon (Second Analysis*) 
<530 ug/g <530 ug/g 

*See introduction 

LT - Less Than Detection Limit 

10 

Acid Digestion 

Sample 

Aluminum 119471 ug/g 
Barium 3 ug/g 
Bismuth 3537 ug/g 

Boron LT 
Caanium LT 
Calcium 212 ug/g 
Cerium LT 
Chromium 593 ug/g 
Copper 69 ug/g 
Iron 8124 ug/g 
Lanthanum LT ug/g 
Lead·-· 709 ug/g 
Lithium LT 
Magnesium 915 ug/g 

Manganese 5067 ug/g 
Molybdenum 41 ug/g 
Nickel 51 ug/g 
Silver LT 
Sodium 75687 ug/g 
Strontium 692 ug/g 
Tantalum LT 
Tin 50 ug/g 
Titanil.BD 100 ug/g 
Zinc 59 ug/g 
Zirconium 104 ug/g 

,. 

Dupl.icate 

133517 ug/g 
747 ug/g 

3534 ug/g 

804 ug/g 

741 ug/g 
91 ug/g 
LT 

1494 ug/g 
923 ug/g 

8330 ug/g 
576 ug/g 

1192 ug/g 
980 ug/g 
988 ug/g · 

5340 ug/g 

846 ug/g 
28 ug/g 

527 ug/g 
80622 ug/g 

726 ug/g 
791 ug/g 

17 ug/g 
62 ug/g 

904 ug/g 
866 ug/g 
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Single Shell TanJc 
Extrusion of Segment ~- Physical Tests 

Lab Segment Serial No.: F5001 

Analyst: Richard L. Weiss 

Customer ID: 89-040 

Date Extruded: 11/08/89 

Drainable Liquid Liquid Submitted for Segment Analysis? -- No 

Gross <10 ml Tare Net 

Serial Datc(fimc I Estimated 

Specific •' Calculated 

Appearance of Liquid: 

No liquid was collected. 

Dimensions of Segment 

Phase 
I-A 

Complete Segment Obtained? No Length: 14.0 inches Calculated Volume: 11.0· c'ubic in. 

Remarks none 

Appearance of Solid: 

Sample was dark brown. Slighty moist on the lower surface drying towards top. The last 1 inch of 
the top of this sample was dry and crumbly with no cohesion. 

Penctromcter · .: ·'I ....... 1 .... s_._0_....-___ 1b_s_·1s_q_· i_n ... l_R_.e_m_a_r_ks_:_no_n_e _____________ ___,j 

Homogcnaation 

Procedure: T038A-00712 Revision: F I Quantity of Material 187.37 grams 

Date Homogenized: 11/10/89 I Time Homogenized: 5.0 Minutes 

Oppcrator: John R. Smith (65286} 

Laboratory Notebook Reference WHC-N-313-4 I " 4 
Norcb,,.~; No .. l~•~:c No. 

ol----..,..~---,,c.,1--__;--++-.~-J------------------­
m 

~ Prepare 
ri 

Herlene S. Rich Date: 3/27/90 · 
l'ri111,'tl N,ID1<' 

Cary M. Seidel Date: 3/27/90 
l1rin1cd Name · 

-~ Approved~&-~-.-.------
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Customer ID: 89-040 

Volatile Organic Analysis 

·single Shell Tank 
Segment -- Subsamples 

Lab Segment Serial No. F5001 

I 

Phase 
lA 

.VOA Sample I Laboratory Serial Number: 89-040-34 I Date Sampled: 11/08/90 

Sample shipped to PNL for analysis. 

Particle Size Distribution Analysis I 
Particle Size Sample I Laboratory Serial Number: · F5001 · I Date Sampled: 1"1/08/90 

Sample analysis" performed at 222-S 

Homogenized Solids 

Undigested Solids Analysis I 
Laboratory Serial Number for Sample: F5001 I Date Sampled: 11/10/90 

Laboratory Serial Number of Duplicate Sample: F5002 

Fusion Analysis of Solids I 
· Laboratory Serial Number for Sample: F5006 I Date Sampled: 11/10/90' 

Laboratory Serial Number of Duplicate Sample:: F5007 

Laboratory Serial Number of Spiked Sample: F5008 

Acid Digestion Analysis of Solids I 
Laboratory Serial Number for Sample: F5016 I Date Sampled: 11/10/90 

Laboratory Serial Number of Duplicate Sample: F5017 

Laboratory Serial Number of Spiked Sample: F5018 

Water Digestion Analysis of Solids I 
Laboratory Serial Number for Sample: F5011 I Date Sampled 11/10/90 

Laboratory Serial Number of Duplicate Sample: F5012 

Laboratory Serial Number of Spiked Sample: F5013 

Lahorntory Notebook Reference 
WHC-N-313-4 4 

NolL'OOOk No. ·" Page.· No. 

Herlene S. Rich Date: 3/28/90 
l'rinlt'<I N:unL' 

Cary M. Seidel Date: 3/28/90 
l'rinlcd Nnmc 

Approved b~-A( ?7~ L .\\-. Ta.y lo"" Date: .t/-l</-90 
PrinlL'<I NamL· Si~_nalurc 
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Parti~le Size Analysis: 

B r :i. 

F".9l""'t ic 1e-. I '-----------------------------------~ 
PROCESS CHE"J:":IT._,,_.STRY LABS PART I CLJ:=: Al',,l(~L VS :t: S_ 

VIA BRI Nl-<f"'IA_NN c;~_;;.?J,_'!,"",.>_ 
STATLSTICS 

3MIPLE NAME : SST, 800(11)31 , F5001 , 1-120, DBB/SBI( 
FILE NAME Ac\SST\F5001.003 . 

DATE 15/11/1989 ACQ. RANGE 0.5-150 COUNTS l '.3l11) 16 
TIME 11; (1t1 /',CQ.. MOOE SAMPLE S.N.F. o.cr_=j 
CONFIG. 1 (0.7 91) AC~J. TIME 568 SEC s.o.u. 1+37:) 
CELL TYPE MAGr~ETIC (3): SAMPLE SIZE t+ CUNCEMTH.: t+. 1E+06 U/ml 
SAMPLE TYPE REGULAR REQ. C• Nr-. 95.001.CV) SOLIDS 9 .::;r::-ci:_:J ¼ 
----------------------------------------------------------·-·---------·-·-·-·--·----·--·~---

. Number, Length 
Numbe,-, A1·ea 
Number, Ve, lume 
Length, A1·ea 
LE•nqth, Vc,lume 
,~i-r;,a, Volume 
Ve, lume, t1c,ment 

Number 
Area 
Volume 

MEAN Diameter 

1 .67 flm 
2.38 J,!m 
3.52 p.111 
3.37 P.m 
5.11 I'm 
7.7::i P.m 

2.0.86 P.RI 

MEDIAN Diameter 

0/99 p.m 
4.89 p.m 

11.63 )Im 

s.o . 

1.69 11.m 
1.03 }lrn 
e.~:;o p.m 
3. 8 1• f!m 
'•. 22 J,!rn 

10.(1!:l P.m 
21.23 fl,n 

MODE CONFIDENCE 

0.75 1'-m 1 (.t(l. ()(>}; 

I+. ?:Ci P.m 96.08\~ 
4.75 Pm fr6.CJ6}', 

Particle Size Analysis: 

,. 

15 
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SI-\MPLE NAME : SST, 13000031, F5001, H20, DOB/SEIK 
FILE NAME : A:\SST\F5001.003 

DrnE 15/11/1989 ACQ. RANGE 0.5-150 
TIME 11: 0 1, f.',CQ. MODE SAMPLE 
CDNFIG. 1 (0.7 S1> ACD.. TIME 568 SEC 

COUNTS 
!3.N .F. 
s.o.u. 

CELL TYPE MAGNETIC ( 3): 5At'1PLE SIZE t, CONCENTI~. : 
SAMPLE TYPE REGULAR REQ. COMF. 

PROBABILl'IY Nll1BER DENSITY G~nPH 
Hillie: SST,BB88031,FS881,H20,DBB/SBX 
1.1Et86 ff/Ml( 99.6:t.) 

Mode at 8.75 J'M 
<< SCALE RANGE (J'II): 8 - 18 >> 

55. 8:< 7 
49.5:t.~-
H.8:;c..J 

I 

38.5:f.~ 

33,8:<~ 

27 5:;c...l , I 

22.8:t.~ 

16.5:;c~ 

11. Hz~ 

s,57....J 
I 

8,0:t. 

e 1 2 3 

-- :--

S 6 

95.001/.CV) SOLIDS 

Local Median 0.99PM 
Loe a I Mean( 111): 1. GZvrn 
Local S.D.(nl): 1.4211111 
Local Canf(nl):100.80 X 

7 B 9 10 
Size (in Microns) 

Li11e,1r Scale 

" 

1 ~l'tO 16 
I)• C:l~_:i 

lt:37:':I 
't .1E+06 ti /ml 

9.5E-03 1/, 
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SAMPLE NAME: SST,B000031,F5001,H20,DBD/SBK 
r=ILE NAME : A:\SST\F5001.003 

DATF. : 15/11/1989 ACQ. r;'.ANGE 0.5-150 c• utns 
TIMF. 11 : (lit ACQ. MODE Sf',MF'LE S.N.F. 
CONFIG. 1 < o. 7 SU ACGI. TIME I 561:1 SEC S~D.U. 
CELL TYPE MAGt,!ETIC ( 3) : SAMPLE SIZE '+ 

, . CONCENTf.:. : I 

S?\MPLE TYPE REGLILAn REQ. Cot,IF. 95.001/.(V) SOLIDG 

PROBABILITY HUMBER DISTRIBUTION GRAPH 
Haae: SST,B88H031,F5001,H20,DBB/SBX 

4.1Ef8G I/Ml( 99.G'l.) 

<< SCALE RAHGE <P•>: 8 - 18 )) 
180:<7 

90,8:<.J 
I. 

88 8:< .J 
• I 

70.0:1.~ 

GO. ll:< ~ 
se. 0:1.-' 

I 

48.0:1.~ 

38.0:< .J 
I 

20. lli: ~ 
10. e:1.-1 

I 

Local Median 8.99pM 
Local Mean(nl): 1.6Zpm 
Local S,D.Cnl): 1.~Zp111 
Local ConFCnl):108.BB :1. 

8.0:1. 
8 

--,------r-----y-----1------r·----,------r-----,------r-----1 
1 2 3 '1 5 fi 7 0 9 10 

Size Cin Microns) 
Linear Scale 

,. 

13110 rt, 
(1.95' 
'•37'.:i 
4. 1 E+(l .. ~. 11.',1, I 

9. ~iF-•)3 r 
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SAMPLE NAME: SST,B000031,F5001,H20,D8B/SDK 
FILE NAME : f.l: \SST\F:-5001.(11)3 
-----------· ------------------------------------------- -----------------------
DATE 
TIME 
CONFIG. 
CELL TYPE 
SAMPLE TYPE 

1511t11qe9 
11 : 04 
l. C0.7 S1) 
MAGNETIC ( 31: 
REGULAR 

AC(}.. RANGE 
ACQ. MODE 
~)CQ. TIME 
SAMPLE SIZE 
REQ. COl'IF. 

0.5-150 
: SAMPLE 

5l,8 SEC 
I• 

9:'.i.(101/. !\/) 

COUNTS 1341)1<', 
S.N.F. 0.95 

:- S • D. U. : 1·t37::l 
I cm~CEtHR.: ,,.1FH).!, lt/1111 

SOL.J.l)S 9 .. •:;E---o::.t .,~ 

PROBABILITY VOLUl1E DEHSITY GRnPH 
H~Ne: SST,B888031,F5801,H28,DBBISBK Median : 11. G3pm 

Mcanlv•J: Z0.86}'11 
S.D.(w): 2l.23PN 
Conf(v11): 96.GG Y. 

9.SE-85 ccl11lUHll.8:1.) t1eanlnvl: 3.5ZP• 
Hode 1t S.89 I'll S.D.(nv): 2.59.l'M 

(( SCALE RnNGE (p1): ~DJUSTED )) 
28,01.7 

18.8:1....J 
I 

lG.8:1....J 
. I 

H.8:1..J 
I 

12.8:t...l 
I 

10.8:<..J 
I 

0. 01..J 
I 

G. H:1. ..J 
I 

4 O:c..J 
• I 

2.e:1. 

8.8:1. 

8 18 28 38 48 58 GB 78 88 90 100 
Size (in •icrans) 

Linear Scale 

" 
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fiAMPLE t~AME : SST, B(n)0031 , F5001 , H20, 013B/S8K 
FILE Mf\ME : A:\SST\F5001.003 

DATE 15/11/1989 ACC1• RANGE C•. 5-150 COUHT!:i 
Til'1E 11 :04 nco. MODE SAMPLE S.N.F. 
CONFIG. : 1 (0.7 S1> Act:2. TIME : 568 SEC s.o.u. 
CELL TYPE : MAGNETIC ( 3) ! SAMPLE SIZE : 4 cm~CENTR. : 
SAMPLE TYPE : REl3ULAR REQ. COMF, 95 .(11)¼ CV) SOI.IDS 

PROBnBILl1i' UOLUNE DIS'l'RIBLrrlOK GRAPH 
Ka•e: SST,BBBB031,F50Bl,H2B,DBBISBX 
9.5E-0S cclMH180.0:I.) Nean(nv): 3.52J'll 

•. S. D. (nv): 2.50J1111 
CC SCALE RANGE ()IN): ADJUSTED>> 

1001.7 · 

90 0:<..J 
• I. 

BD.01.~ 

70.8:<~ 

liH.0:t~ 

SB.Hz~ 

40 0-i..J 
• I 

38 0-i..1 
• I 

20.oz..1 
I 

rn.ez..1 
I 

Median : 11.63PM 
Mean(V11): 20.B&pM 
S.D.Cw): 21.23""9 
ConF(vM): 9&.&& 'l. 

H.Ox -----,------r-----,-----7------r-----,------r-----,-----7------1 
0 18 20 38 40 58 68 79 80 90 100 

Size ( in Microns) 
Linear Scale 

,, 

1'.:Jl1(•lh 
0.95 
,,373 
4.1E+06 41 /m 1 

9.5E-03 'I. 
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Single Shell Tank Project 

Tank: 
Core: 
Segment: 
Customer ID: 

241-U-110-
5 
3 

· 89-040 

Laboratory ID: 

pH 

%Water 

Approved b . .. 

Verified by: 

Check 
Standard 

FSOOO 

100.00% 

. 95.40% 

9 I · l 2 

Untreated _ Sample Results 

Blank Sample 

F5021 F5001 

· 4.8J 12.28 

0.4mg 39.20% 

H.S . Rich 

C.M. Seidel 

L.H. Tay,lo-r. 

Sample 
Duplicate 

FS002· 

12.94 

39.06% 

Date: 

Date: 

Dabe: 

3/30/90 

Check_ 
Standard 

F5004 

100.90% 

96.20% 

4/3/90 

4/3/90 

1/11/90 



Analytical Batch 

Lab Segment Serial No.: F5001 Customer ID.: 89-040 

pH analysis of the solid sample. 
Instrument AL10653 

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

Technologist 6C269 M. Franz 

Date 11/22/89 

Temperature ,. 24.9 C 

Starling Time 08:00 

Ending Time 11 :30 ' 

Chemist Richard E. Brandt 

Description Lab. Id. Description Lab. Id. 

1 Initial LMCS Check Std. FS000 12 

0 
2 Reagent Blank. F5021 13 

3 Sample 89-040 F5001 14 

4 Duplicate bf 89-040 F5002 15 

5 Final LMCS Check Std. F5004 16 

6 17 

7 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 72C11/5.0 ml 5.0 ml 

n 

0 o, 
.:.;· - ~ 

0 / 

:,;: 

1-Ll 
;, 

/ / 

Prepar~ YJ/JLY ~;L_ Herlene S. Rich Date: 4/5/90 
I 1/} - Sigu;ilu~ - ) 1,inlt~I Nam<' 

" r:,: 

22 
N 
0 -
r' 

"' "' 

Verified by~ Alf , ~., ~ / Cary M. Seidel Date: 4/5/90 
:.¾•atun• Printed Name 

Approved h~~.~ L L}{Tu. y / o r" Date: ,Y-1?-?0 
l'rinl,xl Nam~ 



Analytical Batch 

Lab Segment Serial No.: F5001 Customer ID.: 89-040 

% water in sample 89-040. 
Instrument N/A 

I 

Procedure/ Rev LA-564-101 /0-1 

Technologist 6B598 R. D. Hale 

Date 11/20/89 

Temperature ,. 120 C 

Starting Time 14:30 

Ending Time 15:05 

Chemist Richard E. Brandt 

Description Lab. Id. Description Lab. Id. 

1 Initial LMCS Check STd. F5000 12 

2 Reagent Blank F5021 13 
.. 

0 3 Sample 89-040 F5001 14 

4 Duplicate of 89-040 F5002 15 

5 Final LMCS Check Std. F5004 16 

6 17 

7 18 

8 19 

g 20 - 10 21 

11 22 

Primary Book Second Book Third Book Final Volume 

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

LMCS Check Standard 11C11AG/1.0g 1 gram 

0 
0-, 

:.;· 
!?. 

J 

✓ J ✓ 

"ct 

U-1 
:, 

1{ct ~-• ✓/4.C ~ Prcpa by:_L}--'E~ ',? - ,, • _,,ri .J) Herlene S. Rich Date: 4/5/90 
~/// Siv.11;1lurc ~ v ) l'rinlt~f Nam..-

" ll: 

23 N 
0 .... 
I-
(/) 
(/) 

Verified by,4- _ -5'. : '_t ./ Cary M. Seidel Date: 4/5/90 
~n:11un.• l'rinccdNamc 

Approved by~·¥ L, H,To.y/or Date: -<j,/'Z_ ·tt2. 
P1i11t,~l N;nn,• 

, 
Sr~natui-c 



KOH FUSION ANALYSIS 
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N 
U1 

9 I 2 G 5 9 Q 8 4 9 

Single Shell Tank Project· 

Tank 
Core 
Segment 
Customer ID: 

Laboratory ID: 

Fusion Digestion 

Total Alpha 
Total Beta 

GEA 
cs:.137 · 

Uranium " 

241-U-110 
5 
3 

89-040 

Check 
Standard 

F5005 

89.20% 
93.70% 

108.30% 

98.60% 

Fusion Analysis 

Laboratory Results of Solids 

Units are Sample Wet Weight 

Blank Sample Sample 
Duplicate 

F5020 F5006 F5007 

3 .31 g/L 2. 57 g/L 

<6. 23E-04 uci/L · 7. 90E-Ol uci/g 6.90E-Ol uci/g 
<3_. lOE-04 uci/L 1.93E+03 uci/g 1.83E+03 uci/g 

<0.0487 uci/L 3. 63E+Ol uc i/g 3. 29E+Ol uci/g 

<2.0 ug/L 1.39E+04 ug/g 1.13E+04 ug/g 

* Ratio of Standard to Sample insufficient to calculate spike recovery. 

Spike of Check 
Sample Standard 
F5008 F5009 

* 88.00% 
* 92.80% 

98.00% 109. 20% 

112. 00% 95. 40% 



N 
C'\ 

Single Shell Tank Project 

Tank 
Core 
Segment 
Customer ID: 

Laboratory ID: 

Fusion Digestion 

Total Alpha 
Total Beta 

GEA 
Cs-137 

Uranium 
.., 

241-U-110 
5 
3 

89-040 

Check 

Standard 

F5005 

89.20% 
95.40% 

105.90% 

98.60% 

Fusion Analysis 

Sample Results on Laboratory Digestions 

Blank 

F5020 

<6.23E-04 uci/L 
<3.lOE-04 uci/L 

<0.0487 uci/L 

<2.0 ug/L 

Sample 

F5006 

3.31 g/L 

2.63E+OO uci/L 
6.39E+03 uci/L 

Sample 

Duplicate 

F5007 

2.57 g/L 

1. 78E+OO uci/L 
4.68E+03 uci/L 

l.20E+02 uci/L 8.46E+Ol uci/L 

4.46E-02 g/L 2.91E-02 g/L 

*Ratio of Standard to Sample insufficient to calculate spike recovery 

Spike of Check 

Sample Standard 

F5008 F5009 

* 86.40% 
* 94.80% 

98.00% 98.00% 

112.00% 95.40% 



-· 

-
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Analytical Batch 

Lab Segment Serial No.: F5001 

" I 

Instrument N/A 

Procedure/ Rev LA-549-141 

Technologist 6B598 R. D. Hale 

Date 11 /22/89 

Temperature ,. 450 C 

Starting Time 10:30 

Ending Time 14:30 

Chemist S. A. Catlow 

Description Lab. Id. 

1 Reagent Blank F5020 

2 Sample 89-040-, F5006 

3 Duplicate of 89-040 F5007 

4 

5 

p 

7 

8 

9 

10 

11 

Primary Book 

Standard Tvpe 
No. & Aliquot 

N/A 

0 
'i?: .... 
g , 

. ; Pren•~~-;;~;/' 

Customer ID.: 89-040 

Fusion Dissolution. 

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 

Harlene S. Rich 
l'rinwJ Nam,• 

Date: 4/5/90 

~. Verified by: :fe7~ ~--;i./Vf_ .. ~ 
~ '• .. l_../ 

Cary M. Seidel 
Primed Name 

Date: 4/5/90 

~ Approved h"4--4-)'.0·-.. ·l-u•?'7"-c ---,''-4. ____ _ L, J-l., To:ylov· 
P1in1,-d N:un,· 



Analytical Batch 

Lab Segment Serial No.: F5001 Customer ID.: 89-040 

" . Total Beta + Total Alpha analysis of the 
Inslrumcnl Multi-Detector \ Fusion Dissolution. 

Procedure/ Rev LA-548-101/A-2 
Detectors 13, 14, and 15 
WA45709, WA57276, WA57277. 

Technologist 6C269 M Franz Samples were prepared in batch, but 

Date 11/29/89 counted randomly. 

Temperature -· NIA 

Starting Time 08:00 

Ending Time 13:30 

Chemist ... S. A. Catlow "' 

Description Lab. Id. Description Lab. Id. 

:1 Initial LMCS Check Std. F5005 12 

0 2 Reagent Blank'. F5020 13 

~ Sample 89-040 F5006 14 

4 Duplicate of 89-040 F5007 15 

5 Spike of Sample 89-040 F5008 16 

6 EndinQ LMCS Check Std. F5009 17 

; 7 18 

' ... .,,. 
8 19 

·. - .. 
Jl 20 

' 
·\ 

10 21 
'i'. 

11 22 .. 

Primary Book Second Book Third Book Final Volume 

Standard TvPe 
No. & Aliquot No. & Aliquot No. & Aliquot of Standard 

LMCS Check Standard 83B44/10 ml 10 ml 
··,"; 

.' Spike 83B44/10 ml Sample/1.0 uL 10.001 ml 

' 
0 
g,_ 

·,,.; 

..,. 
' :?. ~ .... 

Ill 
:, 

-., ~_/:I) P,~.ep;u ·d by:c . A"' - ~ H. S. Rich Date: 4/5/90 
- / Y "-7'Si!\ualurc7 . l'rinll'<l Name.-

"' p: 

Ver.ified by~,i!:- . ~~/ C. M. Seidel Date: 4/5/90 - . 
l)rintctl Name · 111 11i1IUf1..• . ,., 

N ,. , 

28 
0 -t..'.. 
Vl 
Vl 

Approved hy~~~- .?7 .( L.H-,TayloY 
Da lc: _ _j/-/4_Lto 

. Sip.nature l'rinll'<I Nam•• 



Analytical Batch 

Lab Segment Serial No.: F5001 Customer ID.: 89-040 

" . 
GEA Analysis 

In~trument WA77228 & WA401934 Fusion Dissolution 

Procedure/ Rev LA-548-121 /C-3 
Sample are prepared in batch, but counted 
randomly. 

Technologist 6B598 R. D. Hale 

Date 11/27/89 

Te,mperature ,. N/A 

Sq~rting Time 14:02 

Ending Time 19:00 

Chemist S. A. Catlow -

Description Lab. Id. Description Lab. Id. 

1 Initial LMCS Check Std. F5005 12 

0 2 Reagent Blank F5020 13 

3 Sample of 89-040 F5006 14 

H"'5 ,, ... ~ -jl- 4 Duplicate of 89-040 F5007 15 

5 Spike of 89-040 F5008 16 

6 Final LMCS Check Std. F5009 17 

7 18 - 8 19 - 9 20 
·. 10 21 ' 

:n 22 

< Primary Book Second Book Third Book Final Volume 

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

··~ !-MCS Check Std. 30B44/2.5 ul 22ml 

Spike 30B44/200 ul Sample/200 ul 22ml 
":-, 

., 

0 
f?:. 
"' 2 . 

. 

.... 

IJ.l 
;, 

~7.7 
Prcpa d by: ~:· ,,~ 1/>·_/ H. S. Rich Date: 4/5/90 

- / Y . •~u;iturc 7 Pri111etl Nam,• 

"' p:; 

Verified by:~-~ -~- J,/( ~~./ C. M. Seidel Date: 4/5/90 
~uatun.· · · l'rin1ci!N11n1c 

29 N 
0 -t-'., 
Ill 
Ill 

..... _ _,,, 

Approved hy'4~_z_L l., 1-t-To.y/o't' Datc:J/4A()· 
. Si~n;iturc / 1'11111,-d Nam,· 



0 

~·,· 

~ 

?.?. 
00 ... ·--... 

Single Shell Tank Phase 
Calibration Record I-A 

Analyte: I~.otope, Mixed Gamma 
Procedure LQ-508-003 Revision: A-0 

Instrument: GEA Detector ill Property Number:4019 34 

Technologist: J. L. Anderson Payroll Number: 61413 

Date: 3/2/89 

-· 

Calibration Standard ID: 56840 Dl I 

Analyte Concentration: N/A 

Type of Calibration: Gamma Enerqy Anal.vsis (Efficienc.v) 

" Instrument Reading 

Dilution Concentration Units= 
1 . 

2, 
0 

3; 

4· SEE AT ACHED 

5 

9 ·,-<-- .-

7 
, , 

·.B. 
, ' 

9 

10 

, 

C9mments: 

P,~c;pared by: (I~ l"v,u ,P..tA- CA Davey Date: 4LlBL90 

------- Si;1111fu~ ~J P1i11kd N.1m,• 

¥~rifichv: UfP :xJ~ / __, H.S. Rich Datc:_4_Ll8l90 
J ¾{m11,m!-'7 l'rin1cd Name 

,· . 11 

L. 11. 1a.ylol" _Approved byiZ4.·a??2 C:: Datc:--#9 Aia 
P1inl,'<I N.un,• 



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

ENERGY (KEV) 

EQUATION 0·165 KEV 

-EQUATION 165-1836 KEV 
0 

·GEA CALIBRATiON RECORD 

-- DETECTOR: 
GEOMETRY ,CODE: 
GEONETRY .DECSRIPTION: 
CALIBRATION DATE: 
ANALYST(S): 
STANDARD ID: 

ENERGY (K_EV) 

EQUATION :P-165 KEV 

31 

" 

59.536 
88.032 

122.0614 
165.853 

279.1967 
391.668 

513.99 
661.65 

898.021 
1173.237 
1332.501 
1836.129 

1 
42 
22 ML LIQUID, POS 2 

14-feb-89 
J_. L. ANDERSON/H. R, DOIJELL 
56B40 01 

EFFICIENCY (COUNTS/GAMMA) 

5. 721347E·03 
1.512568E·02 
2.041958E-02 
1.856472E·02 

1.042777E·02 
7.856059E·03 
6.ll31l966E·03 
5.300244E·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)"2 

LOG(EFF)": 8.372735E+OO 
+ ·7.762489E+OO *LOG(ENERGY) 
+ -2.017698E+OO *LOG(ENERGY) 0 2 
+ ·2.447560E·01 *LOG(ENERGY)"3 
+ 1.067720E·02 *LOG(ENERGY) 0 4 

PROCEDURE LQ-508-003 

1 
_43 
22 ML LIQUID, POS 3 

16·feb-89 
J, L. ANDERSON/H. R. DOIJELL 
56040 D1 

- EFFICIENCY (COUNTS/GAMMA) 

59.536 
88.032 

122.0614 
165.853 

279.1967 
391.668 
513.99 
661.65 

898.021 
1173.237 
1332.501 
1836. 1_29 

LOG(EFF) : 

1.397695E·03 
3.641448E·03 
5.035820E·03 
4.620516E·03 

2.619018E·03 
l.890740E·03 
1. 782478E·02 
1.392563E·03 
1 .117.189E·03 
1.007670E·03 
7.782502E·04 

·5.3~4869E+01 



+ 1.975356E+01 *LOG(ENERGV) 
+ ·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·Ol *LOG(ENERGY).3 
... 2.ll21780E·02 *LOG(ENERGY)"4 

GEA CALIBRATION RECORD PROCEDURE L0-508-003 

0 

32 



Single Shell Tank Phase 
Calibration Record I-A 

Analyte: Mixed Isotooe Standards 
Procedure L0-508-003 Revision: A-0 

Instrument: GEA Detector #2 Property Number: 401934 

Technologist: J. L. Anderson Payroll Number: 61413 

Date: 9-1-88 
,. 

Calibration Standard ID: 56B40 Dl 
Analyte Conceptration: ·. N/A 
Type of Calibration: Gamma Energy Analvsis (Efficiency) 

0 
•·' 

Instrument Reading 

Dilution Concentration Units= 

1 

2 

3 SEE ATTACHED 
4. 

5 
., ' - 6 

.. a;. 7 

,8 · 

9 

10 

Cpr:nments: 

;. 

prepared by: l 111.-E~ ~ CA Davey Date: 4LlBL90 
1'1inll'd Nami, 

... 
r..: ~~ ~P'/ __/ • • TTu / , 1 

Y~nfled /ff/~ Ar- H.S. Rich Date: _4.,llJl,L.90 
/ Sjtn.Ytun·} l'rinled Name 

l'I 

33 0 ,... 
!.'.. 
Vl 
Vl 

Approved b't3¥_d:/4/ L.H-10.ylor-- Da tc: __ iJ.t/.t.tJ 
· Si 0 n;,1Un• / l'1i11l,"<I N,uni, ,. 



0 

GEA CALIBRATION RECORD . 

DETECTOR: 
GEOMETRY CODE: 
GEOMETRY DECSRIPTION: 
CALIBRATION DATE: u 

ANALYS'l' ( S) : 
S'l'ANDARD ID: 

ENERGY (KEV) 

,, 
59.536 
nfl.032 

122.0614 
165.853 

279.1967 
391.668 
'513.99 
661.65 

898.021 
1173.237 
1332.501 
.J,836.129 

PROCEDURE, LQ-508-003 . 

2 
43 
22 ML LIQUID, PCS 3 

28-Sep-88 
J. L. ANDERSON/M. R. DOWELL 
56B40 Dl 

EFFICIENCY (COUNTS/GAMMA) 

1.4.76000E-03 
4..721000E-03 
6.589000E-03 
6.613000E-03 
4.692000E-03 
3.542000E-03 
2.BlOOOOE-03 
2.327000E-03 
1.790000E-03 
l.437000E-03 
l.277000E-03 
9.824000E-04. 

O'i· EQUATION 0-165 KEV 
LOG(EFF) = -5.826830E+Ol 

+ 2.165450E+Ol *LOG(ENERGY) 
+ -2.198930E+OO :+:LOG(ENERGY)ft2 

r,r . EQUATION 165-1836 KEV 
1~ 1.-,1 

34 

LOG(EFF) = -2.233890E+Ol 
+ l. l 74.520E+Ol 
+ -2.739550E+OO 
+ 2.655450E-Ol 
+ -9.6684.20E-03 

*LOG(ENERGY) 
*LOG(ENERGY)ft2 
*LOG(ENERGY)ft3 
*LOG(ENERGY)"4. 



GEA CALIBRATION RECORD PROCEDURE LQ-508-003 

DETECTOR: 
GEOME'!'RY CODE: 
GEOMETRY DECSRIPTION: 
CALIBRATION DATE: ~ 
ANALYST(S): 
s·r ANDARD ID: 

ENERGY (KEV) 

c~ EQUATION 0-122 KEV 

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 
56B40 Dl 

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 
2.683000E-03 
2.102000E-03 

LOG(EFF) = -6.654070E+Ol 
+ 2.583780E+Ol *LOG(ENERGY) 
+ -2.677550E+OO *LOG(ENERGY)ft2 

EQUATION 122-1836 KEV 
LOG(EFF) = -1.050740E+02 

35 

+ 6.428950E+Ol *LOG(ENERGY) 
+ -1.503170E+Ol *LOG(ENERGY)ft2 
+ l.533670E+OO *LOG(ENERGY)ft3 
+ -5.838530E-02 *LOG(ENERGY)ft4 



0 

0 

-

36 

Analyte: 

Procedure 

Instrument: 

Technologist: 

Date: 

Mi xetl Isoto 

L -508-003 

Single Shell TanJc 
Calibration Record 

e Standard 

Detector #3 (GEA) 

J. L. Anderson 
7/31/89 

Calibration Standard ID: 56840 Dl 
1--

Analyte Concentration: 
I--

N/A 

Revision: 

Property Number: 

Payroll Number: 

A-0 

Phase 
I-A 

WA77228 

61413 

Type of Calibration: Gamma Energy Analysis (Efficiency) 

. Instrument Reading 

Dilution Concentration Units = 
1 

~: ---------1------·---- --·-·"··------·•·"· ·---·---
3 SEE A TACHED 
4 

5 

6 

7 

8 

9 

10 
a 

·i:: 
~ 
A .... 

Comments: 

o-i--------------------------------------l 
~-
"° 
?::'. 1-----------------------------------------l .... 
2r--,......--"""i\--,,--:-::---i::---------------------------I 
~ Prepared by:....:.~--,,,,-------11----- Date: 4/18/90"----

Date: _-4,llB.,t._,_9...,._Q __ _ 

,,, i------,ff---.;.;._...;_ __ -:--------------------------J 
~ App.roved by~~-,u..,_r~-,-7~.::.iL=-----

H.S. Rich 
l'rinled Nnruc 

L. H. ~yle-r--
Pri111,-d N:110,• 

Datc:_if.fffp..____ 



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

ENERGY (KEV) 

- EQUATION 0·165 KEV 

EQUATION 165·1836 KEV 
0 

GEA CALIBRATION RECORD 

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

ENERGY (KEV) 

EQUATION 0·165 KEV 

37 

" 

59.536 
88.032 

122.0614 
165.853 

279. 1967 
391.668 

513.99 
661.65 

898.021 
1173.237 
1332.501 
1836.129 

3 
41 
22 ML LIOUID, POS 1 

2·Jul·89 
J. L. ANOERSON/M. R. OOUELL 
56B40 01 

EFFICIENCY (COUNTS/GAMMA) 

2.833765E·02 
2.881764E·02 
2.756557E·02 
2.270611,E-02 

1 .285730E·02 

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

LOG(EFF) = ·1.113845E+01 
+ 3.484260E+OO *LOG(ENERGY) 
+ ·3.990659E·01 *LOG(ENERGY) 0 2 

LOG(EFF) = ·2.052334E+01 
+ 9.121T~8E+OO *LOG(ENERGY) 
+ ·1 .553578£+00 *LOG(ENERGY)"2 
+ 8.018036£·02 *LOG(ENERGY) 0 3 

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 L0-508-003 

3 
42 
22 ML LIQUID, POS 2 

2-Jul-89 
J. L. ANOERSON/M. R. DOUELL 
56B40 01 

EFFICIENCY (COUNTS/GAMMA) 

7.455306E·03 
7.462748E·03 
7.578302E·03 
6.965811,E-03 

3.596591E·03 

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

·6.838496E+OO 



EQUATION 165-1836 KEV 

GEA CALIBRATION RECORD 

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

N STANDARD ID: 

~l~ 
ENERGY (KEV) 

(;!~~' 

o· 

tf!J 

:";~J 

- EQUATION 0·165 KEV 

--
·~ 

EQUATION 165-1836 KEV 

GEA CALIBRATION RECORD 

38 

+. 8.819509E·01 *LOG(ENERGY) 
+ ·9.970528£·02 *LOG(ENERGY)"2 

LOG(EFF) = 3.082260E·01 

" 

• ·1.410839£+00 *LOG(ENERGY) 
+ 1.042898E·01 *LOG(ENERGY)"2 
-t- ·5.874725£·03 *LOG(ENERGY)"3 

PROCEDURE LQ-508·003 

3 
43 
22 ML LIQUID, POS 3 

2·Jul·89 
J. L. ANDERSON/M. R. DOWELL 
56B40 D1 

EFFICIENCY (COUNTS/GAMMA) 

59.536 2.020462E·03 
88.032 1.924344E·03 

122.0614 2.027231E·03 
165.853 1. 712371E·03 

279.1967 
391.668 1.056509E·03 

513.99 
661.65 7.115743E·04 

898.021 5.243928£-04 
1173.237 4.551585£-04 
1332.501 4.223636£-04 
1836.129 3.139091E·D4 

LOG(EFF) = ·5.300788E+OO 
... ·3.550643£·01 *LOG(ENERGY) 
... . 3.272635£·02 *LOG(ENERGY)"2 

LOG(EFF
0

) = ·9.815549E+OO 
... 2.402920£+00 *LOG(ENERGY) :,.. ·4.428877E·01 *LOG(ENERGY)"2 
... 2.059131£·02 *LOG(ENERGY)"3 

PROCEDURE LQ-508·003 
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•J• t If' * * ~ ~ tf "-!( ~ 1! ll' 'I! \~ ~ >~ * ~ * * "ff it ~ ~ >'f '>! )Y * ~ 'ff )~ ~- 1! * t t 

:t· t 

t. B A M M (I !1 p r r, T r, IJ M (-i M (\ I. y s J n * 
)f :t 

r. t t ~- 'I! * * * * * * >'f 'If * ">'r "ff ~( * f.t "f! 'I! \y \:f >Y * >'f )Y ~ ~( \r '):, f.<. "ff ~' >Y ir. 

CMlfl(RRA srr~r:TRAN ··f" V2. 0/1 nor-n~ARF. ') 7 {J~ 

222··!3 COUNT I ,rn r-:0011 y···l·!0'-..'--89 1,:i l O:? l 55 

u 

A N A L Y S l f> P A R A M r. T r. ~ S 

MCf.: IJNIT M I.I M B H-: t 1 I AT.Ir, I.IMIT NIJMJH"R: 

vr.rr.::r.TOR NlJMDCf-:: 2 I G(OMf.TRY NlJNBr.R: 

SF'F.:CTF-:IJM !>I7.r.: 4091> C.HANJ.![I..S 
CIRDf.l~ or SMOOTHJ.NO FUNCTION: 5 
NIHlf:IF.:f: OF B A r, trn rm IJ IHI r.:l·IM!l•!F.:I. S: -1 01~ F:ACI-I 
PEAK CONFIDCNCC FACTORt 05,0Z 
I f.l [NT :C F :C r, 1H :C ON I: lff RB Y l.J:t N J)O 1,1 : + ·· :t , 5 0 KI: V 
ERROR IJlHHtH I ON: 1.. 96 fl J: GMt'I 1.JNCl::f-:TA J: NTY 

ENV :cr-:omtF.:IH Al. J::ACKGFrnlJNT.I nur:r fMCTl:T.I 
LI..J) Cf.\l .. ClJl .. fl T J: ON P(Rrn,rnr::: [I 
H F. MW R F. J) F. N E R G y D I r F E r\ f:I~ r, F. n I. .t n T r.: D 
M lJ I.. T .T. PI .. E T Ml A I .. Y f> Hi P r.::rw Or-: MC D 

SlJH: 

2,0 
12 

or- F'f:AK 

SF'l::CTR(II.. [lflT,~ Rr::r:n [IJ:f-ECTI.Y FFrnM Hl.11..TICl·IAl·!lffl. AMf.'11.YlET~ flNO: 
0 AN Al.. Y 7. C J) [I Y t I) R 

S~MPI..E JH:.n.crct F'T l ON: F5005 !11:GMF.NT 6 
\!":' GF.OMF.TRY DF.:SCf,IPTION: 

S r-1 M f'I.. r. S I 7.: F.: : :t , 0 0 0 () I: ·I· 0 0 F. () / CONVf:RGION rAClOR: 1,0000[-~00 
t:' S T MID AR I) fi I 7. C : 1. • <>()<><>I:.+()() I.~() 

AN A I .. Y !3 I S I.. :t.B RARY F II. [ : AN I.. 2 0 5 

27 ~ 
COL.I.. r.-:c T f> J.(\ r-:r r. [I ON /1· -·NOV·· fl 9 {fT :t 3 t 1. 2: '12 

~~ cnt. 1. r:r,r 1..:r.vr:: TI MF.:: 3000, SECONDS 
RC::fll .. THtr.: ~fOO!"'i, S(CONDS 

r;·~ BF.f.'IJ:i TI MF.:: 0, :t 7 X 

.DF.CAYF.:f.l TO 0, DAYS 1 0, ()()()() HOIJRH f;:[FDF:F.: n1r: :iTM-:T or CDl.1.1:"CT 

EN[R(1'( CAI .. T. [lRfi T :UHi rr:::Rror~MC [I 1. 7-·MAr~ -09 
EFr- I c:c r::Nr.:Y CflLI rm AT :CON f'E"FffORMF.T.I :?. :t ·-OCT·-80 
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'.:!:'2· .. f> GO\JIH I MG ROOM 

Pl?:Ai<· ANAI..YSIS 

PK CENTROID f.Nr.:RGY nJHM 
CHMINEL KCV KEV 

1 C~24.05 661.(,4 1,62 
lB 1>6:t.A5 

" . ~·, 292:t,71 :t'll,0,?.9 .:? • :t5 
2B 1.11!10,85 

ERROR AUOTATION AT 1,9~ SIGMA 
f'f.t"1K r.llNf I f.t(NC:f. 1..17.Vr:I.. AT 85 • O¾ 

I: A r, 1.; G N D 
COUNTS 

2:tO • 

6, 

B .. ENI.JHrnNMF.:NTAI. IiAGKGfrnlJN[I F"f:'.AK 

Nr.:T AREA 
_COUNTS 

26 :tfM • 
?,6. 
:t (JO• 

j, t-i {). 

BAGKGf~OIJN[I f>IJJHRACTION r·r.:RFORMf.[I trnING FIi. I:" BK0012 
BAr,KGROIJH[1 .DF.:SCRIPTIOI~: Bl<G 

1:RROR 
r. 

:t • :? 
:t 3 • 9 

16 •?, 
~L8 

to BACl-:GROIJND -COLl..l:CT !H ARTF. [I OM :rn-·AIJG ··88 AT 1 l,: 'It,: 00 -
B ti C: KO r~ ll lJ ND l. £ V 17. TIN I:: : M)OOO, SECONDS 
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~J:J· 

~l°':: 

e~ 

0 

0-· 

1.n, 

c·c 
~-·,,~ 

---
....... 

Gi"' 

27 --..,~-
)A"··I./OV --B9 .t 'l: ()'.?: '.'5~j :!2~·-5 COUNT H!G ROOH 

_.,, 
SAMPL.r.:: t f'50(}5 fif.·:OMf--J'IT 6 ~-
Dr.TA· COLLF.:CTl:.T.I ON _Y-(··NOV··B9 AT 13: :t:?: 42 
r,r.r.r.Yr.::D TO o. DAYS, 0.0000 HOURS F.ltFOfi:f:: THC srr.RT or- COl..l..(CL 

R A f.l I O I~ IJ C I.. l f.l F. · 't, f• ,> R F. P O R T 

NUGl..1.DE 

l'\H .. :?4:t 
flM·-2 4 3 
Bl'\·· 1.:f:f 
I~A·-1.1\0 
CF.Pro ,i-1 
co--.~ o 
CF!--51 
CS·· 13'1 

AC T I IJ I TY r, 0 NG r,:: NT fi: A T 1. 0 N HI 
.. 

Mt{)filmr.::D 

LI .. r.r < t, • 7 8 r. ·• 0 -1 
I .. I .. r.r < :t • 7 5F: ·• O '1 
1 .. 1..r.r<1 .• t191::•-0I\ 
1..1..D<'l, 27E·-OI\ 
LLT.r<.t, 01F.:··07, 

DECAY 
GORRf.CTED 

LL T.•<6, 7FH:'·-04 
1..1..J:1<1, 751:··0 11 

1..1 .. D·O., .',9f.··O '1 
L I..T.I { '1 t 2 71: ·- 0 'I 
1..1..D < :t. 04 r--03 

I..I .. D<5, 50[··05 l..l .. [1<5 • 50(··05 
- LU:•<9, 50[··0'1 1 .. 1 .. T.1<'7, 50E·-O 'l 

I..LJ:•<-1, f,71:.·-05 LI .. T.1<4 • f,71:··05 

J:::f~ROR 

C:i·-:t 37 :::; , t,:::;r::--02 +·-9. FH r:--0-1 ~. 65f.··O:? +··9, r, l r:>0-1 
EU·._:t. 52 
EIJ·· 15-1 
Ell-·1~5 
Ff.··59 
1 -- :t.31 
K-1\·() 
L f\ •· 1 '1 0 
t1N··5 'l 
NA .. ·:n 
NF.1··95 
NF'···:?37 
F'l.l·-239 
PU-•. ,~'11. 
f.!A .. ::?24 
RA·•22f, 
RlJ·· 1. OJ 
R11103 
r-:urm101, 
SB·· 1. 2~i 
SF.··75 
SN··:1.13 
SR-·05 
TH··.:?.:?O 
u .. -2is 
Y··OO 
ZN·-65 
ZR·-95 

1..1 .. J) < 1. • 9 ()I::·· 0 I\ 1..1 .. J:r < 1. , 9 0 [~ -· () -1 
1..LD<.t, (,P,f::··0-1 
L L r.r < ;7, , :t :t F.: -~ 0 1 
I.. I_, tr< 7 I ;i Or.::•• 0 5 
LI.D<.t, 27[··0'1 
1.U:r<:t, OOf.·-03 
1..1 .. D < ~ , 0 1.1.: •. 0 5 
1..1..D<-1, 27[··05 
I .. I. -D < 5 , 9 8 F.: ·• 0 5 
1 .. 1 .. D<J, 971.:'.··05 
1..1.1:r<n, 20F.:•-01 
LLD<?, <JOC·-01 
1 .. 1 .. D<J, l_Ol?.+01 
1.1..T.1<2, 02F>·07, 
I .. LD< :t, 93C.··03 
1..1 .. D<l, 271:.-·0'l 
LI.Ir<:t, 3~F:·-O'I 
1 .. 1. rr < .t , 9 :t r. •- o i 
I .. I..D<9, fl{)f:. .. 0'1 
1 .. ,1.. D < :t , 4 6 r:: ·- 0 I\ 
1..:1. D < .1 , 7 n F.: •- o" , 
LLD< 1., 2~~(-·0 '1 
1.1 .. [1{7, 32(·-()3 
l..:LD<.t, 2M:.·-04 
I.. I.. D < ,,, , 0 0 1.: •· 0 5 
f..l .. [I< :l , '14 f.'. ·• 0 'I 
I .. I. D < 7 , RR E' ·• 0 5 

Ll .. f.1·0 • MH:.··0-1 
LI..D<3, :t :t f.··Cl'I 
1..1 .. D<?, 50f.··05 
L.I. r.r< :t. 27[·-0-1 
I. I. D < :t • 0 ()ff·· 0 3 
I .. I.. D < 5 • 0 ,. f. -· 0 5 
LI .. D<-1, 271:··0~:; 
LI .. J:•<5 • 901:'··0~:, 
1..1 .. [I< 3 , 9 7 C •. 0 5 
Ll .. f.1<6, 201:.·-<'1'1 
LI..D<9, ?Of:'·-0:l 
U. D < :I • ,. QI::+ 0 1 
LI .. D<:? • 02[·-03 
I. LD< :t. ?:-ff ··03 

.,,. 1..1 .. D·O, 27C··Q1 
Ll..f.l·O, 331:··0'1 
LLJ:•< :l. 91 f:'··03 
1..1 .. D<9, OOC··O '1 
U.f.•·O, '16E··O'I 
LLD ·Ct , 7 61:'. ·- 0 '1 
1,.1..D< ,. • ~~~f.-·O 'l 
L.LD<7, 3:?f:'···03 
L.I. T.t< 1, 26f · .. OJ\ 
1 .. 1..D<(,. oor.::--05 
LLJ) 0. l\'11:·-0'I 
1_1..r.1<7. rrnr:--o::a 

TOTAi_ 5, l>f>l: .. ·02 +··?. FH f:'·-0'1 5 • t>::; r:-- o 2 + •· 9 , FH r •· o -1 

ED(!R ~= f.n'<.t.t:t. MC::1)/1:rIST.NTi:::or~ATION 
MA>:HtlJH Pl:RMl!3!'MBI .. F.: fiCTlVlTY =~ 1, 1M:•~on I.IC/1:A 
TOTAi.. MF.:f'l.!31JF:F.:f.r ACTIVITY" !:i,651:··02 <+· .. 9.IHl:·-04) IJC/EA 
¾ rr:r.:-,. nrEC I a: t.o:o.'<**~ ( +··)~):o~t) 

ERROR rrnorr.TlON AT 1, 96 f,JGMf.l 

Ll..1) r.oNr-1.nr.::Nr.c 1..r.::vr:::1.. AT Or-i,O¾ 

42 

"' I l"tt:'Trl"Trr, r:,r-Ar.-r- 1.1rr,r lll"l""r, Tl.I TIJr" AIIAI v,·•Tr-

.. .. , 

ENCROY CDMPf.lRIBON 
(lffV) 

i:::xrr.::cr DI rF 

59, 5--~ 
7-1,67 

J'."'i(,,02 
5:?:7,27 
.t 3~, ::; 1 

,.:n~, ':'io 
~20, (Vi' 
7S'5 .El4 
f:, 6 :l , () !:, ·- 0 , 01 

1.-100,0l 
:l27'1,4~'i 

:t 05, ]1 
1.QS'?, ~5 
3fd, 41:J 

:t 1/.,0, ;-'5 
1. :=i?t,, ~o 

flJ-1.83 
127~.5~.'i 

7<'1:'i I 70 
86.~50 

:t.29,30 
,. '1fJ. S7 
2"10,519 
186 .l. () 
'1?7,0EI 
'197.08 
/,2 .t , BO 
j_ '?l,, J:3 
26'1 I 6(:, 
391,67 
:'H:f,?9 

.84 • 37 
185,71 

1.8](1,06 
:l:t.15,5~:i 
756,73 
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. ,., 
* ·* t '!< ,:, )" 

i' t ~- t 'ff )~ f. * * 1! ~ I!-: * \', )~ )~ 'I'! w. , .. )., ~-
' 

... ... 

t 
'~ G A M M A n r- r r, T R IJ M A H A I. y ('.• ,. ,) 

* 
-r. ·t \~ ~ * >:< * )'/. * * * * * * * )'/.. 'I/. 'If ~! ):! 'If 'I!. ,,, ):! tr ~' >Y )~ 

C~NBf.RRA SPCCTRAN-F V2,06 OOFTWARE 

" 
A N A '·· '( r, r f, r A R (\ H ,::: .T r.:: R s 

Mr. A lJ N I T N lJI✓• f.~ Er~ t 2 I 
rir. rr.::r: ror, NIJM nr.,~ : 1 / 
SF'r r.TRIJM !Hlf::: '109(, r,1-1AHNEl .. n 
oRr:rr.R or s11,oon1 n,r; nmr: r r o~n 
MUl1Bl:.R OF f.1Ar.1rnrrntJ1fT.I t.l·lt1NNF.:l .. f>: 

f'IJ)C I.INlT Nl.111Bl:f,: 1,0 
GC0M.1?:Tr~Y NlJMf.1f.F,: -12 

4 ON F.ACH BIJ.11: or F'FAK 
PEAK CONF[D~NC:I?. FACTOR: 05,0% 
If.lf,IHlFICATlON r::Nr::nnv IHl~JHHn -~-- :\., ~o Kl:.V 
ERR Of< f.HJO TAT I ON: 1. , 96 fi Hi MA llNCr.::RTA HIT Y 

a:J!i ENVIRONMF.:IHAI.. rcACl<GROtrnr.i mrnrr,nCTET.I 
LL.tr CAI..ClJI .. ATT.ON Pl?.RrfrnMED 

~/~ ~11:A!JlJRF.:J) ,F.:NJ:.r,r,y J)l F"FF.:f\[NCJ;:B I.. l nrrr.r1 
0;;') Mm.-:r r ru:::r ANAi.. ·rn rs rcRFnrrnr:D 

')~ ",:!' 

l r. 
•·' 

>~ »· 

o . SPl:CTF{AL r.ctHl'l, Rf AD DIRF::CTI..Y FF<OM MIJI. Tir.lMNNF.:I.. f.1MAI. YZl:R AN1: 
MIAl . .'(7.r.D ·-DY! VRE 

SAMPI. f. r.ir.:ncR Irr I ON: FS009 !1[Gl1F.:NT 10 
Lin' G F. OM,: TRY r.c F. ~ r, R l ~• T J OM : 

~' ... ~, )~ >Y 

~- ·,:, ))" >:, 

SAMPLE !1IZEr 1.ooooc+on EA / CONVCRSION FACTOR: :t,OOOOEtOO 
STA~DARD nxzc: 1,0000(~00 EA 

:;¾,g AN Al. Y S :rn LU:. r: ARY F I I.. f. : A 1-/ I. 2 0 5 

:Z-7- cJf!ir-
- COL.1 .. ECT SJllRTr.n ON y.-·N0 1/-·09 Al ,. 3: t4: :1c1 

.... 11) COl.l .. r::r;T 1 .. ·l \J,F. TI ME t .zooo • nr..coNJ)S 
R.r.At .. Tr11r.::: ~{004, SECONDS 
ltF. I'\ r.1 T I M F.: : 0, t 3 ¾ 

DECtWEf.1 T,O 0, T.l(W!1 r O, 0000 1-lf.llJRS Bl:F Orff Tiff ~TART OF COI.LEC T 

ENr.Rl.i'( Ctit..nmnr:r..m, rr:RFOf<i-f,:::J) 23··NOV ··A9 
EFF I r,1 F.NCY r.AL l DRAT l ON Pf.Rror~MF.:r.c ?··MAR··89 
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::!~::?-·fi COUNT J. NG ROOM 

p r:· A K 

Pl< CENTROID r.:m::~GY Fl~I-IM ... ' 

CHflNNEL i(l:,I) KEV 

1 1~24,:52 t,t,1. 70 1 I 5., 
1 fl /:>6J. 8,2 

·2 :?9~~.83 11\f.,1.2~ 1 • fJ 5 
:.'. B 1.<\td..77 

ERF:Of\ r.tJOTflTlON AT 1,96 SIGMA 
Pf.Al< CONf J. DEi'ICf. L.(l)f.l.. AT A::i, o;~ 

ti N A 

I:t-iCl-:GIHI 
COUNTS-

213, 

5. 

[I ... l:IWH\ONMF.NTt-iL f:iACKfrnOIJND Pf:'AK 

I.. y r. ,., l s 

lffT t-ara::A 
COUNTS 

368:?~. 
35. 
1b7. 

:I. 0 :! I 

· BtiCKrmOIJNf.1 SIJBTRACTION F'f.f~FDRMF.:f.l l.lSlNG Fll..F: I:1<0011 
BACKCf:OIJND f.lEfH-;f~:tr-·TION·: DK00:11 

0"' IiACKGROIJNf.l r,01.u.:r,T fil't-iRTF.:f.l ON 10·· •. IAl~·-85 AT 12:00:00 
B ti CK GR O lJ ND I,. J. I) f. T HI [ : t1 0 0 <) • S [CON r., S 

0 
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1:f~ROR NUCl..lDES 
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'16 • 4. 
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. 27 c;.---~ 

:?~=:-!··fi COIJIH H!G F-:OOM _>1'··1-!0V··fVi' 1,i:0,1:::;3 

/ 
SMIPI .. E: f5009 sr.oM~~Td~ . 
DATA · COI.Lr:crr::r., ON >1· .. l~OV· .. 89 AT :t 3: :t 'l: 3 b 
Df.C()Y(D TO O • DAYS, 0 • QOOQ HOlJR:i r:ir.ror~,::: Tl-II?: STflRT or r.01..1 .. r.cT • 

R A J) I O I~ IJ C I. I J) F. · A N A I.. Y S I . S R .F: P O F: T 

NlJCl..1.DE ACTIVITY CONCl::NTRATION HI 1.1C:i./EA 
" DECAY 

AM .. 2 'l :t LI .. f.l < -1 • 7 2 f:. ·• 0 '1 
f\ M ·- 2 4 3 I. I. r.1 < :t • 2 9 f:. ·• 0 '1 
Bf\··:I.JJ I..I .. D<1. • 51.C-·04 
BA·-140 LI .. D<3. 271:··0'1 
CE'Pr~:t-1'1 1..1..D<O. 7'1F.>·O'\ 
C0-·60 1..1..D<:-!, 60C·-OS 
CR·-5 :t LLD<7 • 53F.:··0'1 

r.::rrnoR CORR(GTJ::D 

LI..D<'1, 7:?f: ···O'! 
I.. I.. [I < 1 I :? 9 r. •• 0 -1 
1..1..D-<1 .• 5lC-·0'1 
LI. [1{3 I :?71:.,•0'1 
I. I.. f.l < 0 • 7 .,i F. ·- 0 'I 
l.l.. D<2, .',Of.-·05 
LI .. J)<7 • 531: ··0'I 

1.1.T.1<:?.. on:--or-; L..I .. r.i<i, o7r:--os 

r.RROR 

CS·· 13 '\ 
CS .. ·137 
ELJ·· 1 ~2 

5.71 F.:·-0:? +·-9, 091:.·-0'I 5. 71 l:.·-02 +·-9 •. 091:·-0'1 
1..1 .. D<H • 7!'il:. ··05 1..1..D<fl • 751:.-05 

0 El.l·-1~1. I .. LD<1 • 05F.:··04 I. LT.1<1 • O~ff·-0-1 
El.l·-155 

r'··° Ff.··59 
I..LD<2.11F.:·-O'\ LI .. D<:?,111:··04 

<:'::~~· l-131 
. 1<:--10 

1..1..D<f-i, 501:.··05 
u. D < 1 , 1 1 r:: ·- 0 '\ 
I.LD<9 • 13F.:··04 
1 .. 1 .. r,-::::1, 2(1r::--06 
1.1.f.1<2 • 87F.'.·-()~ 
I .. U)<3, 301:·-M5 
1 .. 1 •• D<~ • 721:.··05 
I..,. D < 5 , 4 1 f:. ·-0 4 
I..Lf.1<7, sor:--01 

0- L (\ •. 1. '1 0 
HN·-~ 1 

O'"' NA .. 22 
NB-· 175 

lf':' NF'--·" 7 7 ... , .. 
,,,,_ Pll .. 239 
'k. 

Pll-·2-1 J. 1..1..D<~? • Mff+<H 
';'\j RA·-:?2'l 1.1.D·ct, 7.,ir::--03 

RA ·<! 2 6 LI.. r.1 < :t • c', '! F.: •• 0 3 
- RlJ-·1.0~1 1..1 .. D·O • 0(1(··0'1 

R LI :t O 3 LI. J:I ·O • 11 f:' ·- 0 'I 
RIIFW :t 01> 1 •. 1.D·ct • 39F.:··03 

o-- Sf.1··125 1.1..D<O • 42C··0'1 
S F. ·- 7 5 L Lf.1 ·Ct • 2 1 f. ·• 0 4 
SN ·-11 3 1..1.D < 1 , 4 1 F.: ·- 0 -1 
SR-·05 l..1..D<9 • (1~~1::••05 
TH-:nA 1-LD<S, S 'l f.·-03 
U - 2 3 5 I .. '" r1 < :t t O 7 E ·• 0 '1 
Y·-80 
ZN·-f>5 
ZF:·-95 

, •. l..[I-(';!. 51. l:.·-05 
LLD<R • 71,f.··05 
LLI1<4, 46£·-05 

I..I .. D<5, 501:: .. ·0.5 
LLf.1·<1,141:.··0'1 
LI..D<9 • :t 3f::--o.,i 
1..1 .. D<:1. 2,'1 r.-• Q 6 
LLD<:?. 071: ··05 
LI. D<3 • :rnr:•-0::i 
1 .. 1 .. f.1<2, 72(-·05 
l.l .. f.l<5 I 41 f:'.,,()-1 
1..1. D<7. :::;or--01 
1..1 .. [I< 2 • (1 ':i r.-1- 0 1 
I. LD<1 • 711:··0Z 
1.1 .. D·O, 64E··03 

--1..r .. r.i<1 .• Ol1r. .. -04 
LI .. D·O, 11 f:'··04 
LU)·O • 391:··0Z 
l.l..[l<R. '1 ~?(··O 1 . 
LLD< 1 , :H f:' ·- 0 'I 
LI..D< 1, •1:t f::·-04 
1..LD<9. (121::-·05 
(_(_ J)<5 I 5'1 F.'.••O:~ 
LI .. D< 1, 071:·-0'1 
1..1 .. D < 2 , 5 H:-- 0 5 
LL. D < B • 71, f:' ·- 0 ~-,; 
LI.D<-1, "6F·· o~~ 

... -· ...... -· ........ -· ...... -· ... -· ............ -
TOTAL 5 • 7 ;t E·-02 +··S', 091:'··0-1 5. 7:tf:' .. •O:? +··9. 091:· .. 0'l 

EIMR =• **·:-:<:t,;~ Ml:.IJ /[I Hi I NTl:.GRA TI ON 
MA>:IMIJM f',f::F:MI!HMBI .. F:' ACTIVITY :r 1, :tf,f:'·-00 IJC/1:A 
TClTf.11 .. ME1'1,f.H.lf~F.:r.1 ACTlVITY ,r 5,711:.··0:~ <f··.S',09F:.·-O.,i) lJC/Efl 

- 7. n:r.1-1, Sf'J::c·a -:: ~~*:.~~o:o:< < +-•:(q~:.~.\'< > 

ERR Or~ rm O J.f;I T I ON AT :t • 9 6 r, I GM f\ 
Ll.fJ CONr r..r.,r.m:r.:: 1..r.=:vr.1.. AT 05, o:, 
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r.Nr.ROY ~OMPARJ.60N 
(Kf.','> 

CXPCC:T DJ.fF 

fi9.5'l 
71\.c':.,'7 

3':'it,, 02 

133.'.51 
1.:1:12.~o 

~~,!O • O'? 
7S'5.El1 
6f>1,i'>5 

1.'108.0l. 
127'1.15 

105.31 
1.079.-:!5 

361.-HI 
1-1<',0 • 75 
,. 59(1. 20 

83-1.83 
12711.5~:; 

7/15, 70 
R,S.~30 

129.30 
-1.-10,:i? 
210. 1?9 
Hl6.10 
'197.08 
197.<HI 
f.,=,,11. [10 
1.76,33 
2f.--'l,6li 
3S't,67 
51.3,i:>9 

ft1.3i' 
185.:71 

1.8]6,06 
U :15. 55 
756,73 

0:05 



r-~.'L 

C;~i 

,-; 
.,,..,, .. ,)> 

(':>" 

~ ~!..'l-/-
1 .,'! 

(.'"' ~,-, 
,J,1. •• ,.,-

f'(Ai<S 1::1 .. T. NJ. NATC [1 BY f.cACi\GROlJN [I SlJ l! H:tir. TI ON 

CFNTF.:O:tf.l 
CHANNEL 

fNERBY NET AREA ERROR GAMMAS/nrc 
j( f. I} C:OllNTS % 

292~.8~ 11~1.2J 1 t-7, 15,7 1 ,. 5?f.+0 1 

" 

.......,. 

~a~: 
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t t. t ~ ~' )!'. )!.: * ~\· * ~ * * 'if 'I'! )~ 1~ t )t t >t ~'. ,r ~' \~ * \:f ~f ~f ~'. ,.tr -..:, >:r ,:, t 1· 
t t 
-r. G A 11 11 A !l F' r: C T r~ IJ 11 A N A L. y I'' ,) l G ,r. 
t t 
-r. * * * * *- \~ >'! 'If )~ 1! "ff * * * * >r * 'I! \~ f: )~ rr * * ,t * ~' >:r ft ff )~ ~f t ,:, * 

222·-S COIJNT l NG rrno~L -2 7 .• NO I) •. 8 9 1 9 : 1 (, : 0 :i 

.ANAl .. 'ffiIS P A R ~ M C T C R S 

MC fl IJ N I T N IJ 11 T:: f:' R t 2 / I\ DC IJ N l T MI.I Im r:rn 1 , 0 
fl[TF.CTOR NlHrnr.rn :I. / Of.OMl?.Tf<Y NUMBER: '12 
SF'F:CTRIJM n:t zr.:: - -1096 CIMMMl:.LS 
ORDER OF SMOOTHHIG FlJNCTT.ONt 5 
N!.IMBF:r: or J?.ACKorrnuND CIMlrnF.:1..6: 4 01~ f:'Af;H n:tnr: or- f'l:AK 
PEAK CONFIDENCE FACTOR: O~,O¾ 
I D F. NT J F l CAT :C ON F. MF.: R G Y ~ll MT.• 0 l\l! + ·• .t , !"5 0 K F:: V 
ERf<OR r.llJOTATT.ON: 1.,96 fi!OMA lJNCl::RTAJ.NTY 

ENV I RONMF:.NTAI.. BACKOf<ClllNT.1 GIJBT f<ACTf;'.1) 
S",. LL. D C f.11.. CUI..AT T. 0 N P[f<FOrmr-: D 

MEA9URF.:D ENERGY DIFf-'ERENCl:.6 LI9TED 
©t;/! 

MUI .. T J: PL[T Mlf.11.. yr, r r, rr.Rr-or~MCD 

r"' ,,,_,~i" 

SPF::crr:til. DAT f\ Rf.AT.I II I Rl:.CTI. Y rr<Ol1 11IJ1. TI Cl·IANMf:'I. AIMt. Yi.'l:.F< AN 1: 
~ ANAi .. '/7.J::D DY.: DH 

C':':' 

SAMF'Lr. T.IF:'._SCR 1 F'T I ON t f'··SOOO 
GEOMETRY ~EDCRif'TION: 
SMIPL F. fLt Z E: 1 , 00 OOF.: ··03 I .. I 
STANDARD r,rzr.: :t,oooor.+oo [A 
ANALY9:tB LIBRARY FILE: ANt20~ 

I COl~VF:T< SI OM f-' f.1r.Tor::: 2, 0 OOOE ··<H 

COl..l .. l?:CT GJ.(.il~TCD ON 27··NOV··fl9 flT ,.0:25:,19 

COLLECT LIVF. TIMF.:: c~,-
Rr:At TrMr.: 

:moo. !31:CONT.IS 
JQ06, Sf.GONDS 
'0,;?(l 'X DF.A-JJ THIF.:t 

Df.C:AYF.:T.1 JO 0 • T.IAYB r O • 0000 - HOIJF'rn r-1r:r-_1mr Tiff STArH Of COi. l..ECT 

EMF.RO'( CAI .. r DRAT ION rtr<FORMr: r., 2J··NOV -09 -
EFF l CI ENCX Cfll.:trmAT l ON f'F.:RFORMF.:D 2··11Af~ .. 89 · 
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:!22·-S r.OIJIH I NG ROOM 

PK CENTROlf.l F.lffRGY ·. Fl~HM 
(;JMNNEL. KEV i,EV 

1 1i21., 1:t U,1, 65 1. :'j2 
" I 

1B l16l. .8'2 
2 2923 .-:I.II 1111;1 •, ;rn 1.94 
2B 1.ttt,l.77 

E~ROR QUOTATION AT 1.96 !1IBMn 
f'r.flK emir- :rnr-:Ncr:: 1..r.vn. fl r R5, o¾ 

flNAl .. YSIS 

f.lACKGIHI lffT MffA 
COUNTS COUNTS 

263. 51192. 
~15. 

8. 1 '15 • 
1.02 I 

B ·· 1::NVI RO.NMF.:NTAL DACKGROIJNf.l Pl:AK 

I<ACKCHl11JN[I f>IJJHRACT I ON f'f:RFORMJ::[I un I NB r II. r BKOO 11 
f .f) BA C K B H O IJ N re f.l F. !1 C R I P T I O N : BK O O 11 

2 7 .• NO ~1-· 0 9 1 9 : 1 6 : 0 5 

ERROR NIJCI..I f.lF.:S 
r. 

o.9 r,n--137 
-'l .'1. 4 

17.4 K·-·40 
U. ,2 

l~~CKCRO IJN [I COl..l..f::C T nr A RT [f.l rm 1 O •· .JAN·-05 IH 12: 0 0: ()0 
f">,~ B t'i CI\ G rm lJ nn I.. I V ,.:: T I Mr.:: : . M) Q Q • fi r:: r, mm s 

4_9: 



:?~2-.. n COIJNT I NG rm OM 27·-Nf.lV-·89 1? i :t f..: O:=i 

St1MPl..r.: r- --5008 
IlflTA COLLF.:CTED ON 27···1-rnV•·89 t'H 1f3:25f49 

-[l[Cfl'(([I TO () • DAYfi, 0 • 0000 l·IOURS BF.FORi::: rr-1,::: START or- COl .. 1..ECT, 

R f.l D :t O I-! IJ r, L ··r r, F: A I~ f.l I. Y !3 I S R[F'OF:T 

NUCI .. J:DE Ac; T I ~ I T '( CON r,,::: NT RA T T. 0 N HI - 1.1 r, i. / I .. I 
IrF::CAY 

MF.f.lDURfD _ERROR CORR[£T[D FRROR 

AM·· 2-11 1.1.D<~. :=;or::+oo 
AM-·2'1 :l l..l .. D<9. ,,or.::--o 1 
Ii A- 1 ~3 LI.D<IJ, 91>1::·-(H 
BA·· :t 1)0 1.1.D<:t • 93r::+oo 

1 •• 1 •. D<t, • -~t,r.::+oo­
_1..I.f.l<.1 • 6 :t 1:.·-0.t 
1..1.r.i.-::.1. t,:u::+oo 
1.1 .. D< 1 .• 971::·-01 

1.1.r,<3. 5or+oo 
I..I..D<9, t,Of.-·0.1 
I. LD<O, 961:.··01 
LI .. D·O. ?ir::+oo 
1..1 •. D<li • 2(,C+OO 
L. I. f,I < :t I () :t r: •• 0 j 

1..1.r:1<-1, 6:?r.+oo 
1..1 .. D< l. 971:.-·0 t 

Cf.PR1.'1'1 
C0 .. 60 
CR .. ~:t 
CS-· 1. :s 1I 
CS·-137 

~ EU.·· i52 
{'.,.; E Ii-· 1. f-i 4 
• .. , EU .. 155 

3,97E+02 
LLD <8, 9 5f:: ·-O :t 
1 •• 1 .• .D<f-i • 2(,1:.-·01 
1 •. 1.D< :t • 1.,3 E + 00 
I.LD<3, 2'\F.:··O:t 
I •• I.. D< (, • 7 41:. - 01 
1.1.n<11, 1,oF.:+00 
1.u:1<1, 8'1F.:·-o:t 
1 • .1,.T.1<1. • 54(··01 

+·-~. 9 -1 r:+oo 3, 97r.+02 +···5, 94 r +oo 

FF.·· 59 
I·· 1. J:1. 

01,:- '10 
LA·-1:10 

O'>, MN-·54 

, ,rs•. NA-22 
,d Nfl··95 

NP··?.:J7 
PLl·· 239 
F'LJ .. 2A 1 
RA-·22'1 

""'""RA·-226 
RU·· 103 
RI.J1.0J 

,cr,JHIRH:t06 
SB·-125 
Sf.··7~ 
SM·-113 

_ 1.1.J)< _:t • 7 c", F.: ·- 0 1 
I.LD·O • 751:.··0:t 
1 •• / •• D<-'1 , 0 9 r.:: + 00 
I .. LD<fl • 3:!-F.:+03 
1.1.1:i< 1, oir.:+os 
1..1 .. J:i·O, 091::+01 
1.1 •. D·O, 05F:.+01 
I.UD<l>, 3,r.:, .. 01 

'·· '·· D < (, , 7 0 r.:: -· 0 1 
1.1.:o<a. inr::+oo 
1.1.ri<:=; .1ir.+oo 
I .. I .. D<7, J5t -01. 
I.I.D<H, :=;~r::--01 

SR·· f):5 · LLD<5 • 55F.:··01 
TH-·220 1..1 .. D< 'I.:-Vi~C+01 
U-235 L.LD<I.,, 97F.>·01 
Y-RR u, ... t!!'i 
ZR-·95 

I. L [I< :t , :5 0 r.: ·• 0 1 
I.. I.. r., < '1 , 2 1.1::-- Q 1 
LLT.1-~~2, 951:.·~01 

L.I..D<O. 9fll:.··01 
1 •• 1 •• D<f"i • :!t,f.··O 1 
LI..D·O • 631:+00 
1.1..JJ<J, :• '1E·-01 
l .. l .. D<t,, 74F.··01 
I..LD<4, l>Or:+oo 
1..1..DO ,O'lf:"·-0:t 
1 •• 1..D< 1., 3'1 C··O 1 
I .. I.J:i<:t, 761:.·-0:t 
LLD<:t • 75f::·-01 
l •• 1 •• D<4. 09C+OO 
LLD<5, 3:?.l:+03 
LI..D ( 1 • 831:+05 
1 •• 1 .. D·O. Q9E+Ol. 

'LI .. D·O, 05E+01 
LI..D<t,, :!-71:.··0:t 
I.. I.. D < ti , 7 Q,::: -· 0 1 
LLD<0,301:+00 
LI. r.1 < 5 • '1 3 r + 0 0 
1 •• I..D<7 • J~'iC .. ·Q 1 
LLJ:r-:::o, ~:i5[ ··01 
Ll..f.1<5, :~5[·-01 
1..1 .. [1{'1, J?C+(}1 
I..Lf.1<6 I· 971:••01 
1.1 .. f.l< 1, ::001:.·-0 :t 
1 •• 1 .. D<it, 21.f.-·01 
1.1..D<;?, 95E··O:t 

.... - ............ ·- .... ·- ..... ·- ·- - .. ·- ·- .. 
TOTAL J, 97E+O? +-·~, 9'11::·l-00 

Ef.:AR == **>~1.-* HEV/r11 s I NTr:r::rMT I ON 
MAX HIIJM P f:::RM I !1 fl f.l T:ll. F.: f: CT I V I TY ,~ :t , 1 t, F. ... 0 0 IJ C / L. I 
TO J A I.. 111:: A f, lJ R t::D A r. T I V J. TY ,, J • 9 7 I:: +<>:? < + .. 5 , 9 -1 ,::: I· () Q ) lJ C / L. I 
~! T E C 1-1 • fl f'J:: r, , ,., * * * * >'.: >'t ( + ·• ft 1t >t. * ) 

ERROR fllJOTATT.ON AT 1 .• 96 !iIGMA 
LI.T.1 CONFID.r.J./CE I.F.VF.I. AT 05, fl::! -

50 

F.HEROY COMPART.GON 
< 1-':F'.') 

EXF'f:TT JHFF 

59, 5·1 
71,(,7 

356.02 
::;37,27 
1.:-IJ.~i1 

:t:?-3~!.~rn 
:-no, 09 
79f"i, O<'l 
6f..:t, 65 

1108,01 
1.274,'15 

105,31 
1. 099 •' 25 
Jt,it.~0 

1'160,75 
159b,'..H> 
8]4,83 

765,70 
8.',. ~() 

129,:-50 
·11f1,:57 
2'10,99 
186.10 
-197,0f:J 
11'77,08 
62 j , _80 
176,J3 
2.',1.f.,~, 
391.67 
513 t ~~l'J 

041,37 
:t B5.71 

183f.o,06 
u. ,. :) '~j~:j 

7::i6, 73 

·-0, 00 



l .~ . 
~-j;: i 

M.I .. r.ir.::rr.::r.rr-:ri P(tii<S IJl:.f~C usr-:n f.rl Tl-I[ MltiLY!1J:S' 

f'f.f-lKn ELlMlNl'ITF.:T.I BY T.-!f-lCKCROIJNfl nur::rraif;TlON 

CENTROID ENERGY NF.:T AREA ERROR BAMMf-15/SEC 
CHMINl:::L KEV COlJN TS ¾ 

2923,14 1461,JA 115, 17,4 1,J7ft01 

" 

.. :. . .... 
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"' t t t -+' 'f. ~ * )~ * '/f. ~·- ~ t ~ I ~ -.r ,r )~ ~ \~ \:, t t ~ \~ )~" ):( ,:, ..,:~ \~ 

t 
t. G A 11 M A n p r: C. T R IJ 11 A N A ,. y n 1 ~ ... 
r 
t * _)_\' * * * )~ .>'! )~ 'I! "' )~ )~ f! *. * * * tf ~- )t >r "if ~~ 'I! 1,( 't )~ 'it .'I! 1,( 

CANBERRA SPl.~r.TRMl··F V2, Ob r,ot-TIJARF. 
~7~ 

222··!1 COI.IIH H!G ROOM ~--l-!0 1)·-89 

" 
A N f.\ L Y S I S P f.\ R A H E T E R S 

HCft IJN :CT NIJMBF.R ! , / 
[l[TCCTOR NtJMnr.::rn ,. / 
SF'l:CTRlJM !H lF.: ~ JI 091, Cl·IANNF.:I..S 

M)C IJIH T NI.IMBl:f.: l 
or.::oMr.::TRY NlJMBEr,: 

5. 

l, 0 
A'1· ., .... 

ORf.lCR Of SMOOTHH/0 flJNCTJ.ON~ 
NlJMP.l:r~ or JMf:Kf-ROlJND r,1-,nNN[.I. !1: ~ ON fACH !>IT.If OF Pl:AK 
Pl?:AK CONFIDENCE FACTOR: A~,O~ 
Ifl F.IH :C F I CAT HJ N I:. NI:. R G Y ~Jl N f.1()1,J : + .. 1 , 5 0 ,, I: V 
EF:ROR f)lJOT(I T J. ON: :t, 96 fi J. fiMA llNCr.::rnti J. NTY 

'6,0· . ~ 

ENV 7. RONHF.:NTAI. BACK(3n01.IND fHJBTRACTr.f.l 
F'-. Lt. f.l Cf.l I.. CUL.AT J. ON Pf.RF OfHI r.:: D . 

MF.AfHJRF.:f.l F.:Nr.rrnv JH r r-r.:ra::.,~CF.:!1 I.. I !1 Tf.J) 
t'.i?.'.;li Mlll.. Tl Pl..l?:T Mlf.\l.. 'ffi J. S Pf.f<FOF~MED 

0 .SPC::r.Tr~AL T.IIHA Rl:Af.l flH~F.:CTI.Y FROM MIJI.TY.Cl·IANNEI. f.lNAI..Ylr::r~ Mil: 
zy,;. ANAI .. Yll?:D f.lY l IJR 

t~ SAMPLE DESCRIPTION! F50U6 BEBMENT 7 
GfOM[TRY D[SCRlPTIONt 

\~ ~ ,r 

t' )~ 
.,., 

C'.'. ~:iAMF'Lf. !HZE: 1,00001::··0~ I..I / r.o,~~•rrrn:rnM Ff.:CTDF:~ 2,0000F·•·01 
STANDARD nrzr.::: t.oqoor.::too [A 

. AN A I •. Y !H n , .. :u: r: ARY FI I. F : (l ~I...:? 0 5 

-· ~1 C!fj;v 
...,.. COI..I .. CCT !iTART(D ml~-NOV-·9? A.T ,. 5? Q9: :B 

COl..l.[CT LI VE TI Mf.: 1000 • nr.cormn 
O"> Rf.Al ... TJ.M(f ,.QQ1 .• fif.CONDS 

S£AD TlMEt 0.10 X 

DE"CflYEf.1 TO o. DAYn, o, oo<)() 1-101ms r::r:ror::r: nrr: srt-irn or r.nr .. u::r.r 

El-ll?:f::0'( r.AI.. I nr~AT T.ON p,:::r~FOf,:M[[I ?3·-NOV·-39 
EFFJCIF.:NCY. CAL:rnr<ATION F"Ef-:ror-:11r=::r.1 2···11Af~·-89 

• !~ • ~l"I • I ?'" 11--'1'01 • I 
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'..".!::::2···!i f:OlJN rING f.:OllM 

F' f:' A K 

PK f;f:.NTfWIT.I 1:lfffrnY nJHM 
CHANNEL l(f.lJ Kf.V 

1 1321\, 1\7 t,61,M) L~3 
1B f,bl,82 

. '") 2923,01 1'16:t,31 1,95 
~B l'ltil,77 

ERROR fHJOTATION AT 1, 91, SIGMA 
F' r. I\ I, r. 0 N r r.r, G·I r, f. I.. ,::: V,::: I.. I\ T fl 5 , 0 r. 

A I~ f-1 I. V S I S 

BACK GMT.I IH:T Al~l:A 
COUNTS COUNTS 

33& 5165, 
l 2 , 

'1 t 55. 
,'> 1 • 

[1 ·• EN 1.JH:ONM[IHAI.. T.·fflCKGROIJND Pl:f-lK 

IIACI\GROIJND SIJT.ITf~ACT l ON f'f:TffOF:MF.:T.1 IJG I l~G FI I..F.: BKOO 11 
~ BtiCKGfWIJN[I DEsr.r~:CPTIOH: f:1\0()11 

BtiCKfrnlllJNf.l COl..l..f.CT STAIHF:D ON 1. O··.JMl··fl5 AT 1. ~: ()(): 00 
p,, BAf;J\GF:OIJNT.I LC 1JF.: T 1111:: 6000. !°>F.COHJ)fi 

0 

r: rrn or~ 1-!IJf;I.. I DEB 
i. 

2,7 C!1··137 
-16 • ·1 

21L8 K-40 
u.. 2 



22~·-·fi COUNT I NG ROOM 

,/ . 

SAMPLE t f-5006 f>EGM5~T .7 ~ 
Dr"lTA r.nu.r:cn:n ON 7:-·NO•r-:-09 AT 1. 5: 09: 33 .. 
Df.CAYf::D TO O, DAYS 1 0, 0000 HOIJRB f.·!f:TOr~r:: Tiff !HART OF COi. L l:CT, 

RADIONUCl .. ·IDr:· ANf.ll..YSJ:fi Rt=:POf~T 

NUCI. :rnF.: /\CT :CV :C TY (jONCrNTRAT JON :tN I.JC:~ /I .. l 
~ DCCAY 

HEA!11JRtr.1 r::rrnor~ r,orrnr::rn:r.r r.RRIJR 

AM· .. 2'1:t 1..1 .. 1:r<'I, 7f.,r.+oo 1..1 .. T.1<4. u,r:+oo 
AM·.· 2 II .1 I.. I.. f.l < 1. , .J :t t: I· 0 0 . I •. I.. D < 1. , 3 .J E + 0 0 
IM··:l?,?, 1..1.T.1<9, :7-0E··O:l 1..1..J)<?, ~OE·-0:l 
BA·-1 '10 Ll..f.1<2, 08f.+oo LLD<:?, 001:+00 
cr::.PR1. '111 U.f.1<8. 1.t=1r::.+oo u .. r.i<a, ,.nr.=:+oo 
C Cl··/, 0 I.I.. D < 2 , 6 :l E ··· 0 :l' L. L. D <:? , b :l I:·· 0 :l 
CF:·-:':i:t LLJ:•<'1, fMr::·+oo 1..I..Il<4, 041:+0o 
CS·· 1. 3 11 1.1..D<.J, J!'if.·-01 1..1 .. D<.J, :!5C···O .t 
cs-- 1 i 7 j , 2 o E + o 2 + ·-?, • f., :t r: + o o · :t , 2 or:+ o:;, + •- :~ • t, :t r + o o 

CT) Ell··P'.i2 1.1.T.1·0, f:if..r::+oo L. I. T.l·O, 5tir::+oo 
EIJ~- 1. 5 11 l •• l.T.•<!l, .JJl::···O 1 I.J .. T.•<5, 3:1C-·O 1 

r"'•~ EIJ·· :t 5:-5 
FF .. ~9 

@Ji I =·. 1. :{ 1. 
1,-10 n. . 

-· :LA·-110 
c,,. MN-·5'1 

MA .. ·22 
U'1 Nfl·-95 

NP-<!37 
PU·-239 
f'll·-2'1:l 
RA ··~?.'I 

...,.. RA··:?26 
RLl·· 10?, 

~ RI.I 1. 03 
rrnrm:t ot, 

.o,.. Sll·• 125 

Sf.·· 75 
SN··U 3 
SR··B'.5 
TH-<!?.~l 
Ll-:?3~ 
Y-•rrn 
ZN··{, ~'i 
ZF:·-95 

1 .. 1.n<2. 2::;r::+00 
I .. I.. T.I < 5 • 5 4 F.: •• 0 :t 
1..1 ... D<t,, 9:-H~·-01 
l.l..f.1<7,32E+OO 
l..1..J)<3, :t ffF.·-0 :l 
1..1 .. D<,2 • :19r.~ ·• 01 
,_ I. J;I < 1 , r, 0 E ·- 0 :t 
LI. D < 2 , 9 0 F.: •• 0 :t 
1..1..r.r<5, 5l,r:::+oo 
1.1.T.1<6, 931:.+03 
1.LD<2,i1F.:+05 
1 •• 1 .. r,<:1 .• 25r.=:+01 
1.U)·O, 27F.:+01 
1.1.D<l,, '11 E·-0 :l 
1..1 .. D<t,, 751.=:-•01 
1.1.r.r-o. oor.+01 
1..1.rr<1>,aor.+oo 
1..1..D<fl, O~II:: -0 t 
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V, 

Analytical Batch 

Lab Segment Serial No.: F5001 Customer ID.: 89-040 

" . 
Uranium Analysis. 

Instrument WA77344 Fusion Digestion 

Procedure/ Rev LA-925-106/ A-2 

Technologist 6C269 M. Franz 

Date 11/28/89 

Temperature N/A 

Starting Time 08:00 

. Ending Time 14:30 

Chemist S. A. Catlow 

Description Lab. Id. . Description 

1 Initial LMCS Check Std. F5005 12 

2 Reagent Blank F5020 13 
,. 

3 Sample of 89-040 F5006 14 

4 Duplicate of 89-040 F5007 15 

5 Spike of 89-040 F5008 16 

6 Final LMCS Check Std. F5009 17 

7 18 

.. 8 19 

9 20 
, .•. 

,10 21 

11 ' 22 

Primary Book Second Book Third Book 

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

LMCS Check Standard 58B38/1 ul 
,:· 

Spike 58B38/1 ul Sample/10 ul 

-~ 

: 

( ~-~y H. S. Rich J:>;repared by:_;;.. /_ -..L t /J Date: 
· ····-·· , , Sigo:Ctun/ 

h 
Primed Narul' 

Verified by:e~;/1/( ~~~; /. C. M. Seidel Date: 
Si• iatur,· . ( l'rintctl Name 

Approved 2o/~ -~ C L.H. Taylor Date: 
Printed Naml.' , Signature 

Lab. Id. 

Final Volume 
of Standard 

5.7 ml 

5.8 ml 

06-05-90 

06-05-90 

!-/t&,-'10 
-



'' td I 

WATER DIGESTION TEST ANALYSIS 

65 



9 I ~,..)_ ,f •. "_r···~ ,.-.:. {) ;Q O ·~ o· "- . ,,. ~? ' t.ll ·.,' ' . 

en 
Single Shell Tank Project 

Water Digestion 

en 
laboratory Results of Solids 

Units are Sample Wet We.ight 

Tank 241-U-110 
Core 5 

Segment 3 
customer ID: 89-040 Laboratory Segment Serial No.: F5001 .. 

Ch.eek Blank Sa111ple Sample Spike of . Check 

Standard 
.Duplicate Sample Standard 

Laboratory ID: F5010 F5022 F501 l - F5011 F5013 F5014 

Water Digestion 
9 .41 g/L 9. 2 g/L 10. 4 g/L 

Ion Chromatograph 

Fluoride 94.30% <0.1 ppm 8. 25E+02 ug/g 2.02E+03 ug/g . 68.00% 90.60% 

Chloride 95.60% <0.1 ppm 1. 60E+03 ug/g 1.49E+03 ug/g· . 54.80% 104.00% 

Nitrate 97.00% <1.0 ppm 7.48E+03 ug/g 7. 28E+04 ug/g 77.90% 97.70% 

·Phosphate 96.90% <1.0 ppm 3. 64E+03 ug/g 1. 73E+04 ug/g 85.60% 97 .10% 

Sulfate 98.90% <1.0 ppm 2. 50E+03 ug/g 2.38E+03 ug/g 98.60% 96.20% 

Total Organic Carbon/ 99.20% 6.0 ug 2. 92E+03 ug/g 1. 73E+03 ug/g 92.20% 100.10% 

Carbonate 
Thes.e samples were not acitified before analysis. 

Water Digestion II 
10.38 g/L 9.92 g/L 10.48 g/L 

.Total Organic Carbon 96.60% 3.3 ug <5. 30E+02 ug/g <5. 54E+02 ug/g 96.20% 97.30% 

These samples were acidified before analysis 



9 I 

Single Shell Tank Project Water Digestion. 
O"I Sample Results on Laboratory Digestion --.J 

Tank 241-U-110 

Core 5 

Segment 3 

. Customer ID: 89-040 Laboratory Segment Serial No.: F5001 .. 

Check Blank Sample Sample Spike of Check 
Standard Duplicate Sample Standard 

Labor a tor ID: F5010 F5022 F50ll F5012 F5013 - F5014 

Water Digestion I 9.41 g/L 9. 2 g/L 10. 4 g/L 

Ion Chrom_atograph 

Fluoride 94.30% <0.1 ppm 7. 75E+OO ppm l.86E+Ol ppm 68.00% 90.60% 
Chloride 95.60% <0 .1 ppm 1. SOE+Ol ppm l.37E+Ol ppm - 54.80% 104.00% 
Nitrate 97.00% <1.0 ppm 7. 04E+Ol ppm - 6.70E+02 ppm 77.90% 97.70% 

Phosphate 96.90% <l. 0 ppm 3. 43E+OO ppm 1. 59E+02 ppm 85.60% 97.10% 
Sulfate 98.90% <1.0 ppm 2. 36E+Ol ppm 2.19E+Ol ppm 98.60% 96.20% 

· Total Organic Carbon/_ 99.20% 6.0 ug -2. 75E-02 g/L . 1.04E-02 g/L 92.20% 100.10% 
Carb9nate These samples were not ac.itified before analysis 

Water Digestion II 10.389/L 9. 92 g/L 10. 48 g/L 

Total Organic Carbon 96.60% 3 .3 ug <5. SE-03 g/L <5.SE-03 g/L 96.20% 97.30% 
These samples were acidified before analysis 
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Analytical Batch 

Lab Segment Serial No.: FS00t Customer ID.: 89-040 
., 

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

Procedure/ Rev LA-504-101 /A-2 digestion. This procedure provides a sample 

Technologist 
to be spiked later with the appropriate 

80725 S. Cervantes· elements. 
Date 11/27/89 

" Temperature ,• 22C 

. Starting Time 11 /22/89 08:00 

Ending Time 11/27/89 15:00 , ' 

Chemist H. S. Rich 

Description Lab. Id. Description Lab. Id. 
. 1 Reagent Blank F5022 12 

2 Sample of 89-040 F5011 13 
.. ' 

3 Duplicate of 89-040 F5012 14 

4 Soike of 89-040 F5013 15 

5 16 

' 6 17 
,; 

7 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 

N/A 
! 

Spike (see note) 

I 

·' 

., -- , 
/ , 

,. 

:~/J J1Jepare H. S. Rich Date: 4/5/90 
ltr 'Sif'udlu r~ 1 PrinreJ Name 

)/erified by:~'-"".,%,; Ad ~ C. M. Seidel Date: 4/5/90 
• ' ··}~n:tlun• Printed Namu 

~pp roved hy~ ~L L. \-\; 'fo.y Jo...,- Date: ff /??/fr} 
Si1',n.11k l'1i111, .. 1N,11m· 



C"I 
0 .... 

. 

. Analytical Batch 

Lab Segment Serial No.: ·FS001 Customer ID.: 89-040 .... 

" I 

Water Digestion - Second Leach. 
Instrument NIA 

Procedure/ Rev LA-504-101 / A-2 NOTE: Sample is not spiked prior to 

Technologist 
digestion. This procedure provides a sample 

E. Colvin to be spiked later with the appropriate 
Date 06/29/90 elements. 

Temperature Not Reported. 

. Starting Time 06/27/90: 08:00 

· Ending Time 06/29/90; 11:30 

Chemist H. Rich 

.· 

Description Lab. Id. Description Lab. Id. 

1 Blank 89-041 F5054 12 

2 Sample 89-040 F5011 13 

3 Duplicate 89-040 F5012 14 

4 Spike 89-040 F5013 15 

·5 Samole 89-041 F5043 16 

6 Duplicate 89-041 F5044 17 

7 Spike 89-041 F5045 18 

: 8 19 

.9 20 
' . 

10 21 

11 22 

Primary Book Second Book Third Book Final Volume ,, 
No. &Aliquot No. & Aliquot No .. & Aliquot of Standard 

Standard Tvoe 

N/A 
" 

·,;: 

' 

·: 

Prepared by: .xi~~ S. A. Cervantes Date: 8-09-90 
·~ ' Printed Name 

Yerified by:___c:1 ,,, -'-A-1 /vf ~~ ~ h ./ C. M. Seidel Date: 8-09-90 
iii, '-"" ~ - Printed Name Si ature 

A:pproved by:ef~. 2 ( L.H. Taylor Date: Z-lt-?o 
. , Signature/ Pri11IL'dNamt:' 



Analytical Batch 

Lab Segment Serial No.: F5001 Customer ID.:. 89-040 

" . 
Ion Chromatograph Analysis 

Instrument WB24721 Water Digestion 

Procedure/ Rev LA-533-1 05/ A-3 

Technologisi 6B107 

Date 12/01/89 

Temperature ,. 25C 

Starting Time 10:30 

Ending Time 14:45 

Chemist " 
H. S. Rich * Chromatogram only 

Description Lab. Id. Description Lab. Id. 

1 Initial LMCS Check Std. F5010 12 

2 Eluent Blank * 13 

3 Reagent Blank F5022 14 

4 Sample of 89-040 F5011 15 

5 Duplicate of 89-040 · F5012 16 

6 Spike of 89-040 F5013 17 

7 Ending LMCS Check Std. F5014 18 - 8 19 

9 20 

10 21 

.11 22 

.-

Primary Book Second Book Third Book Final Volume 
·, No. & Aliquot No. & Aliquot No. & Aliquot of Standard 

Standard Tvoe · 
... 

LMCS Check Standard 6C11HC/100 ul 10.1 ml . ' 

Spike 40C9-N50 ul Sample/100 ul 5.15 ml 
i 

' 
0 
~ .... -
e. ;',., , .... 

Ill 
.;. 

. :~ '~f-::1 P:rcpare by:_f .:-:-,n~urc \ _Hl H. S. Rich Date: · 4/5/90 
Prinwd Naml.' 

"' p:: 

Verified by:~ _ _; .; · iJ!{ ~ C. M. Seidel Date: 4/5/90 
- ~~lun• . - Printed Na~1c . n 

l'I o9 0 .... 
i.:. 
Vl 
Vl 

App_rove<.I hy: :;-/./, ?.z {_ L. H, 1aylo v Date: ~/f-f?d ,,,. . 

Sif,O;&I re 1'1inlL-<l N;un•· 
I 



Single Shell Tanlc Phase 
Calibration Record I-A 

Analyte: ran Chromatograph 

Procedure LA-533-105 Revision: A-3 

Instrument: Dionex 4000 Property Number: WB24721 

Technologist: Nora Wri qht Payroll Number: 6B107 

Date: Dec. l • 1989 
,. 

Calibration Standard ID: Book number 35C9-60 issued 11-22-89 

tn· 
Analyte Concentration: F-49.6: Cl-61.0; N0..,-500.5; P0n-500.6; S0n-500.5 (in oom) ., 
Type of Calibration: 

.. 

Instrument Reading 

Dilution Concentration Units= 

1 

2 

3 SEE A TACHED CALIBRA ""ION SHEETS 

4 

5 

6 

7 

8 

9 
.• 

10 

Comments:• 

;. 

Prepared by: ( ~ a~k·; 11) l) 11\ , _Q).,j/ CA Davey 
Date: 4/18/90 

- ~ni ~ u l'iinlL'd N,un•· .. 
i:t; :4 ·'\ '-r /_A // _,/ 

Verif b}. ~Zlij ~r-- · H.S. Rich Datc:-4.,l.18/90 

70 fl\ 
0 ... 
i.:. 
Ill 
Ill 

- -IY ----s· ,✓ Prin1ctl Name • agnalur. 

Approved;~~~ t: l .If ,1o.ylo~ Da tc: _fdt/tt1 
P1in1,-J N,1111<' 



DIONEX SCHEDULE - C:\DX\SCHEDULE\89120102.SCH 

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

1 SETUP ••• \GROUT0l ••• \891201021 1 0 
2 BLANK ••• \GROUT0l ••• \8912 01021 1 0 
3 LMCS/6C11HC ••• \GROUT0l ••• \8912 01021 101 0 
4 AUTOCALlR ••• \GROUT0l ••• \891201021 1 0 
5 AUTOCAL2R ••• \GROUT0l ••• \891201021 1 0 
6 AUTOCALJR " ••• \GROUT0l ••• \891201021 1 0 
7 AUTOCAL4R ••• \GROUT0l ••• \891201021 1 0 
8 AUTOCAL5R ••• \GROUT0l ••• \891201021 1 0 
9 AUTOCAL6R ••• \GROUT0l ••• \891201021 1 0 
10 LMCS/6Cl1HC ••• \GROUT0l ••• \891201021 101 0 
11 BLANK ••• \GROUT0l ••• \891201021 1 0 
12 5022b ••• \GROUT0l ••• \891201021 1 0 
13 5011 ••• \GROUT0l ••• \8912 01021 51 0 
14 5012d ••• \GROUT0l ••• \891201021 51 0 
15 5013S ••• \GROUT0l ••• \891201021 51 0 
16 LMCS/6CllHC ••• \GROUT0l ~ •• \891201021 101 0 

- ,,.. 
~•~,J} 

,,,,,_ 
\'. ... 

ifXWt · 

0 

t?} 

t:fl 

71 



DIONEX.METHOD PARAMETERS - GROUT01.MET 

Detector Parameters 
Number of -Detectors . .................... , ........ ~ ... -. . . . . . . . 1 
Detector 1 Type .. , .................................. , . . . . . . . . CDM-1 

Report Options 
Run Time · (minubes)·, ........... -· .............. ."-........... . . . . 10. 00 
Detector 1 real time plot scale .................•.......... 
Pr int Report . ......... _ ............... · ...................... . 
Print Replcit . ....... · _. ......................... ~ ........... . 
Autoscale Rep lot to Highest Peak .•.•••...••. -~ ...•..••...... 
Print Retention Times on Chromatogram ....•.•....•...•...... 
List Peaks Not Found in this run ..............•............ 
Report Unknowns found in run ....................•........... 
Record Raw Data . .......................... ·· .................. . 
Raw Data File Name: c:\dx\data\89120102.d09 

20.00 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 

Record Result Data· .. :- ......... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . No 

Integration Parameters 
Sampling R·ate (seqonds) ............. • ..................... . 
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 ........... ~ .............. . 
Cal ibra-tion fit type. -................................ _ ..... . 
Respons~ Factor for unknown peaks ............ : .......... : .. 
Default -Injection Volume .•.........•..............•........ 
Default Dilution ractor .............•...... ~ .............. ·. 
Area Reject for Reference Peaks ........................... . 
Percent Retention Time Window for Reference Peaks ......... . 

72 

0.20 
0.400 
10.0 
1000 

External 
Height 
Replace 
6 
Quadratic 
0.0 
1.0 
1.0 
1000· 
5.0 



-· ..;. ... 

O· 

-

Component # 1 FLUORIDE Retention Time 
Reference Peak FLUORIDE Window Size 

Least Squares Slope = 3.04502E-004 
Least Squares Intercept = 3.36166E-002 
Ka= -7.42672E-010 

Level· Amount Area Height 

1 9.72100E-002 1547 ·292 
2 " 2'.46800E-001 3814 699 
3· 4.91100E-001 8014 1443 
4 9~72500E-001 18242 .3026 
5 · l. 90770E+000 37268 6331 
6 3.67410E+00O 82101 12310 

Component# 2 CHLORIDE Retention Time 
Reference Peak FLUORIDE Window Size 

Least Squares Slope 
Least Squares Intercept 

= 5.28651E-004 
= 2.16821E-002 

-4.60837E-009 Ka= 

Level Amount Area 

1 1.21800E-001 1174 
2 3.03500E-001 3127 
3 6.03960E-001 6384 
4 1~19610E+000 13048 
5 2.34610E+000 26949 
6 4.51840E+000 56310 

Height 

211 
534 

1090 
2257 
4596 
9249 

0.98 
5.00% 

1.62 
7.00% 

Component# 3 NITRITE Retention Time 
Ref.erence Peak FLUORIDE Window size 

2.00 
7.00% 

Lea.st Squares Slope· = 8 .19167E-004 
Least Squares Intercept= 3.87713E-001 
Ka= 4.24548E-009 

Level Amount 

1 
2 
3 
4 
5 
6 

1.00000E+000 
2.49250E+000 
4,. 96040E+000 
9.82350E+000 
1.92690E+001 
3.71110E+001 

Area 

6728 
17398 
36144 
72479 

156757 
· 299406 

Height· 

955 
2609 
5455 

10242 
21248 
37444 

Component# 4 NITRATE Retention Time 4.03 
Reference Peak 
Least·squares 
Least Squares 
Ka= 

FLUORIDE Window Size . 10. 00% 

73 

Slope = 1.94357E-003 
Intercept= -1.10952E-001 

1.78504E-008 

Level Amount Area Height 
---,--.-----· --------------.-----------------------
1 9.99000E-001 5537 519 
2 2.49000E+000 15382 1323 
3 4.95550E+ooo 33066 2632 
4 9.81380E+000 67697 4864 
5 1.92492E+001 142777 9168 
6 3.70730E+001 296013 16606 
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Component# 5 
Reference Peak 

Least Squares 
Least Squares 
Ka= 

PHOSPHATE Retention Time 
FLUORIDE Window Size 

Slope = 4.25~99E-003 
Inter~ept = l.29081E-001 

-2.86430E-008 

Level Amount Area Height 

1 9.99200E-001 2588 195 
2 " 2'. 49050E+OOO 11460 648 
3 4.95640E+OOO 16063 1091 
4 9.81580E+OOO 33316 ·2235 
5 1. 92531E+001 72002 4693 
6 3.70804E+001 149467 9246 

5~35 
7.00% 

Component # 6 SULFATE Retention Time 7.10 
Reference Peak FLUORIDE Window size 10.00% 
Least squares Slope -. 2.0i226E-003 
Least Squares Intercept = 2.11736E-001 
Ka= -1.25909E-009 

Level Amount Area Height 

1 9. 99000E.-001 8490 472. 
2 2.49000E+OOO 20937 1134 
3 4.95550E+OOO 42330 2329 
4 9.81380E+OOO 84876 4644 
5 1~92492E+001 182078 9631 
6 3.70730E+001 373505 18512 

Component# 7 Oxalate Retention Time 9.77 
10.00% Reference Peak FLUORIDE Window Size 

Least Squares Slope = O.OOOOOE+OOO 
Least Squares Intercept= 
Ka= 

Level Amount 

O.OOOOOE+OOO 
O.OOOOOE+OOO 

Area Height 
--------.. ------------------------------------------
1 O.OOOOOE+OOO 0 0 
2 O.OOOOOE+OOO 0 0 
3 0,. OOOOOE+OOO 0 0 
4 O.OOOOOE+OOO 0 0 
5 O.OOOOOE+OOO 0 0 
6 O.OOOOOE+OOO 98993 5848 

74 



12500 

10000 

7500 

5000 

2500 

0·08.oo 

10000 

7500 

CJ 
5000 

2500 

a.so 

" 

1.00 1.50 2.00 2.50 3.00 3~50 4.00 
Concentration(ug/ml) 

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

. ~-
c.: ~ 40000 

c: 35000 

30000 

_,., 25000 

20000 

15000 

10000 

5000 

0-08.oo 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 

17500 

15000 

12500 

10000 

7500 

5000 

2500 

Concentration(ug/ml) 

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

Component: FLUORIDE 
Fit Type: Quadratic 
Cone= ( -7.426720e-010 

( 3.045016e-004 *Resp)+ 
Standardization: 
Calibration: Height 

Component: CHLORIDE 
Fit Type: Quadratic 
Cone= ( -4.608369e-009 

( 5.286507e-004 *Resp)+ 
Standardization: 
Calibration: Height 

Component: NITRITE 
Fit Type: Quadratic 
Cone= ( 4.245484e-009 * 

( 8.191672e-004 *Resp)+ 
Standardization: 
Calibration: Height 

Component: NITRATE 
Fit Type: Quadratic 
Cone= ( l.785043e-008 * 

( l.94357le-003 *Resp)+ 
Standardization: 
Calibration: Height 



10000 

7500 

5000 

2500 

0·08.oo 5.00 10.00 

20000 

17500 

15000 

12500 

10000 --
7500 

Ii"""' ,.......,.-
5000 

er, 
2500 

t:) 
0· 08.oo 5.00 10.00 

{,~• 

.(W"•--; 
'/'e.•; 
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15.00 20.00 25.00 30.00 35.00 
Concentration(ug/ml) 

15.00 20.00 25.00 30.00 35.00 
Concentration(ug/ml) 

40.00 

40.00 

Component: PHOSPHATE 
Fit Type: Quadratic 
Cone= ( -2.864303e-008 

( 4.256992e-003 *Resp)+ 
Standardization: 
Calibration: Height 

Component: SULFATE 
Fit Type: Quadratic 
Cone= ( -1.259086e-009 

( 2.012255e-003 *Resp)+ 
Standardization: 
Calibration: Height 



********************* AUTOMATIC CALIBRATION UPDATE ********************** 
Method File: C:\WINDOWS\AI400\METHOD\GROUT01.MET 
Calibration Level : 1 
*********************** PEAKS NOT FOUND IN THIS RUN ************************* 

Name 

Oxalate 

Adjusted Ret Time 

8.53 

" 

Reference Peak 

1 

******************** COMPONENTS FOUND IN THIS RUN ************************ 
COMP 

NUM 

1 
2 
3 
4 
5 
6 

COMPONENT 
NAME 

FLUORIDE 
CHLORIDE 
NITRITE 
NITRATE 
PHOSPHATE 
SULFATE 

DATA REPROCESSED 
(\~ 

ON 

OLD MEASURED NEW OLD 
RET.TIME RET.TIME RET.TIME HEIGHT 

MEASURED 
HEIGHT 

0.98 0.98 0.98 3.251e+oo2 3.257e+002 
1. 62 1. 62 1. 62 2.477e+002 2.477e+002 
2.00 2.00 2.00 9.67le+002 9.67le+002 
3.72 4.03 4.03 6.260e+002 5.327e+002 
5.22 5.35 5.35 2.065e+002 2.065e+002 
7.10 7.13 7.13 4.943e+002 4.943e+002 

Thu May 24 15:24:24 1990 

NEW 
HEIGHT 

3.257e+002 
2.477e+002 
9.67le+002 
5.327e+002 
2.065e+002 
4.943e+002 

J
~.~: Sample Name: AUTOCALlR Date: Fri Dec 01 12:44:23 1989 
Ct• Data File : C:\DX\DATA\89120102.D04 

Method : C:\WINDOWS\AI400\METHOD\GROUT01.MET 
,,,., Interface : 1 System : 1 Inject#: 4 Detector: COM 
--------------------------------===-----=======--============================ 

'~********************** EXTERNAL STANDARD REPORT **************************** 
'. JI,,,., 
'l !:./-', 

·stop time = 9. 4 0 Minutes 
rirea reject= 500 
Amount Injected= 1 

':".J 
PEAK RET 

n'frUM TIME 

1 0.98 
G.1,,2 1. 30 

3 1. 62 
4 2.00 
5 4.03 
6 5.35 
7 7.13 

PEAK 
NAME 

FLUORIDE 

CHLORIDE 
NITRITE 
NITRATE 
PHOSPHATE 
SULFATE 

77 

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 

l.OOOe-001 2.405e+003 326 2 0 0.00% 
o.oooe+ooo l.254e+003 125 2 
l.200e-001 l.534e+003 248 2 0 0.00% 
9.990e-001 7.143e+003 967 2 0 0.00% 
9.990e-001 6.104e+003 533 1 0 0.00% 
9.990e-001 2.958e+003 206 1 0 0.00% 
9.990e-001 9.725e+003 494 1 0 0.00% 



us 

File: C:\DX\DATA\89120102.D04 Sample: AUTOCALlR 

1.800 

1.550 

1.300 

1.050 

0.800 

0.550 

0.300 

0.050 

-0.200 

0.00 

NITRITE 

NITRATE 

.1 
FLUORIDE 

I CHLORID 

I 
PHOSPHATE 

I 

"' 2.00 4.00 

SULFATE 

I 

6.00 8.00 



· ********************* AUTOMATIC CALIBRATION UPDATE ********************** 
Method File: C: \WINDOWS\AI400\METHOD\GROUT01.MET 
Calibration Level : 2 
*********************** PEAKS NOT FOUND IN THIS RUN ************************* 

Name Adjusted Ret Time Reference Peak 
------------------------------------------------ -----
oxalate 8.53 1 

" 
******************** COMPONENTS FOUND IN THIS RUN ************************ 

OLD MEASURED NEW OLD COMP 
NUM 

COMPONENT, 
NAME RET.TIME RET.TIME RET.TIME HEIGHT 

MEASURED 
HEIGHT 

NEW 
HEIGHT 

1 FLUORIDE 0.98 0.98 0.98 7.64le+002 7.641e+002 7.64le+002 
2 CHLORIDE 1. 62 1. 62 1. 62 5.715e+002 5.715e+do2 5.715e+002 
3 NITRITE 2.00 2.02 2.02 2.628e+003 2.628e+003 2.628e+003 
4 NITRATE 4.03 4.02 4.02 1.491e+003 1. 328e+003 • 1. 32 8e+003 
5 PHOSPHATE 5.35 5.40 5.40 6.728e+002 6.728e+002 6.728e+002 
6 SULFATE 7.13 7.22 7.22 1.148e+003 1.148e+003 1.148e+003 

~DATA REPROCESSED ~,,) ON Thu May 24 15: 24: 51· 1990 

c=================================================== ·======================== 

~

. Sample Name: AUTOCAL2R . . Date: Fri Dec 01 12:54:32 1989 
D'ata File : C: \DX\DATA \89120102. D05 . 
Method : C: \WINDOWS_\AI400\METHOD\GROUT01.MET, ·. 
Interface : 1 System: 1 Inject#: 5 Detector: COM 

(;\:,,;.-_ ----------. ---------------------------------------------------------------
* * * * * * * * * * * * * * * * *******.EXTERNAL STANDARD REPORT **************************** 

· stop time= 9.40 Minutes 
C:Area reject= 500 
.,,Amount Injected = 1 
,., ~j. . 

_fEAK 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 0.98 FLUORIDE· 2.490e-001 5.336e+003 764 2 0 0 .·00% 

0:,..2 1.30 o.oooe+ooo 1. 573e+003 137 2 
3 1. 62 CHLORIDE 2.990e-001 3.784e+003 571 2 0 0.00% 
4 2.02 NITRITE 2.490e+000 1. 793e+004 2628 2 0 0.00% 
5 4.02 NITRATE 2.490e+000 1.565e+004 1328 1 0 0.00% 
6 5.40 PHOSPHATE 2.490e+000 1. 303e+oo4 673 1 0 0.00% 
7 7.22 SULFATE 2.490e+000 2.174e+004 1148 1 0 0.00% 
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us 

File: C:\DX\DATA\89120102.O05 Sample: AUTOCAL2R 

4.050 

3.550 

3.050 

2.550 

2.050 

1.550 

1.050 

0.550 

0.050 

-0.450 

0.00 

NITRITE 

I 

NITRATE 

I 
FLUORIDE 

I CHLORID 

I 

PHOSPHATE 

I 

" 2.ob 4.00 6.00 

SULFATE 

I 

8.00 

0 
co 



********************* AUTOMATIC CALIBRATION UPDATE ********************** 
Method File: C:\WINDOWS\AI400\METHOD\GROUT01.MET 
Calibration Level : 3 
*********************** PEAKS NOT FOUND IN THIS RUN ************************* 

Name Adjusted Ret Time Reference Peak 
-----~--------------------- - -------------------·---
oxalate 8.53 1 

" 
******************** COMPONENTS FOUND IN THIS RUN ************************ 
COMP 

NUM 

1 
2 
3 
4 
5-
6 

COMPONENT 
NAME 

FLUORIDE 
CHLORIDE 
NITRITE 
NITRATE 
PHOSPHATE 
SULFATE 

.,0 DATA REPROCESSED ON 

OLD MEASURED NEW OLD 
RET.TIME RET.TIME RET.TIME HEIGHT 

MEASURED 
HEIGHT 

0.98 0.98 0.98 1.542e+003 1.542e+003 
1.62 1. 62 1.62 l.125e+003 1~125e+003 
2.02 2.02 2.02 5.458e+003 5.458e+003 
4.02 3.97 3.97 2.817e+003 2.642e+003 
5.40 5.35 5.35 l.102e+003 l .. 102e+003 
7.22 7.22 7.22 2.340e+003 2.340e+003 

Thu May 24 15:25:22 1990 

NEW 
HEIGHT 

L 542e+003 
l.125e+003 
5.458e+003 
2.642e+003 
1.102e+003 
2.340e+003 

c..-:. / == . ==================. ===,========= ·=============== . ==================== 
'~--• Sa~ple Name: AUTOCAL3R Date: Fri Dec 01 13:04:42 1989 

(.,, Data File : C:\DX\DATA\89120102.D06 . 
. Me'bhod : C: \WINDOWS\AI400\METHOD\GROUT01.ME'l\ 

_ . .; Interface : 1 System : 1 Inject#: · 6 Detector: , CDM 
(j1=i-------- --------------------------------------- --- ------------------- ---
*********************** EXTERNAL STANDARD REPORT .**************************** 

!,J's 
Stop :time= 9.40 Minutes 

,,.-,y, • 
··Area :reJ ect = 500 
:~mount Injected = 1 

~AK 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 0.98 FLUORIDE 4.960e-001 l.066e+004 1542 3 0 0.00% 

l~2 1.32 o.oooe+ooo l.892e+003 183 4 
3 1. 62 CHLORIDE 5.950e-001 6.856e+003 1125 2 0 0.00% 
4 2.02 NITRITE 4.955e+000 3.642e+004 5458 1 0 0.00% 
5 3.97 NITRATE 4.955e+000 3.403e+004 2642 1 0 0.00% 
"6 5.35 PHOSPHATE 4.955e+000 1. 655e+004 1102 1 0 0.00% 
7 7.22 SULFATE 4.955e+000 4.306e+004 2340 1 0 0.00% 
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********************* AUTOMATIC CALIBRATION UPDATE ********************** 
Method File: C:\WINDOWS\AI400\METHOD\GROUT01.MET 
Calibration Level : 4 
*********************** PEAKS NOT FOUND IN THIS RUN ************************* 

Name 

Oxalate 

Adjusted Ret Time 

8.53 

u 

Reference Peak 

1 

******************** COMPONENTS FOUND IN THIS RUN ************************ 
COMP 

NUM 

1 
2 
3 
4 
5 
6 

COMPONENT 
NAME 

FLUORIDE 
CHLORIDE 
NITRITE 
NITRATE 
PHOSPHATE 
SULFATE 

e,:1'DATA REPROCESS.ED ON 

OLD MEASURED NEW OLD 
RET.TIME RET.TIME RET.TIME HEIGHT 

MEASURED 
HEIGHT 

0.98 0.98 0.98 3.070e+003 3.070e+003 
1. 62 1. 62 1. 62 2.314e+003 2.314e+003 
2.02 2.00 2.00 1. 033e+004 l.033e+004 
3.97 3.88 3.88 4.872e+003 4.872e+003 
5.35 5.28 5.28 2.245e+003 2.245e+003 
7.22 7.13 7.13 4.658e+003 4.658e+003 

Thu May 24 15:25:51 1990 

NEW 
HEIGHT 

3.070e+003 
2.314e+003 
l.033e+004 
4.872e+003 
2.245e+003 
4.658e+003 

'~============================================================================ 
·1 Sample Name: AUTOCAL4R Date: Fri Dec 01 13:14:52 1989 

C· Data File : C:\DX\DATA\89120102.D07 
r, Method : C:\WINDOWS\AI400\METHOD\GROUT01.MET 
""' Interface : 1 System : 1 Inject#: 7 Detector: CDM 
C ============================================================================ 
*********************** EXTERNAL STANDARD REPORT **************************** 

~Stop time= 9.40 Minutes 
lirea reject= 500 
:~l,}mount Injected = 1 

-·PEAK RET 
NUM TIME 

1 0.98 
1:;,, 2 . 

1. 32 
3 1. 62 
4 2.00 
5 3.88 
6 5.28 
7 7.13 

83 

PEAK 
NAME 

FLUORIDE 

CHLORIDE 
NITRITE 
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 

9.820e-001 1. 985e+004 3070 3 0 0.00% 
o.oooe+ooo 2.037e+003 204 4 
l.179e+000 l.429e+004 2314 2 0 0.00% 
9.814e+000 8.0lle+004 10329 2 0 0.00% 
9.814e+000 6.865e+004 4872 1 0 0.00% 
9.814e+000 3.387e+004 2245 1 0 0.00% 
9.814e+000 8.594e+004 4658 1 0 0.00% 



us 

18.000 

15.500 

13.000 

10.500 

8.000 

5.500 
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NITRITE 
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9 
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I 
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********************* AUTOMATIC CALIBRATION UPDATE ********************** 
Method File: C:\WINDOWS\AI400\METHOD\GROUT01.MET 
Calibration Level : 5 
*********************** PEAKS NOT FOUND IN THIS RUN ************************* 

Name 

Oxalate 

Adjusted Ret Time 

8.53 

" 

Reference Peak 

1 

******************** COMPONENTS FOUND IN THIS RUN **~********************* 
COMP 

NUM 

1 
2 
3 
4 
5 
6 

COMPONENT 
NAME 

FLUORIDE 
CHLORIDE 
NITRITE 
NITRATE 
PHOSPHATE 
SULFATE 

0 DATA REPROCESSED ON 

OLD MEASURED NEW OLD MEASURED 
HEIGHT HEIGHT RET.TIME RET.TIME RET.TIME 

0.98 0.98 0.98 6.413e+003 6.413e+003 
1.62 1. 62 1.62 4.62le+003 4.62le+003 
2.00 2.00 2.00 2.127e+004 2.127e+004 
3.88 3.82 3.82 9.173e+003 9.173e+003 
5.28 5.27 5.27 4.705e+003 4.705e+003 
7.13 7.15 7.15 9.655e+003 9.655e+003 

Thu May 24 15:26:20 1990 

NEW 
HEIGHT 

6.413e+003 
4.62le+003 
2.127e+004 
9.173e+003 
4.705e+003 
9.655e+003 

~ 
Sample Name: AUTOCAL5R Date: Fri Dec 01 13:25:03 1989 

t"' Data File : C: \DX\DATA \89120102. D08 
~~ Method : C:\WINDOWS\AI400\METHOD\GROUT01.MET 
~z Interface : 1 System: 1 Inject#: 8 Detector: CDM 
Vo=========================================================================== 
*********************** EXTERNAL STANDARD REPORT **************************** 

, Stop time= 9.40 Minutes 
' Area reject = 500 
1 ,Nnount Injected= 1 

·.,, '•:] 

1 
'.•c•,•;· '~ 

3 
4 
5 
6 
7 

RET 
TIME 

0.87 
0.98 
1. 62 
2.00 
3.82 
5.27 
7.15 

PEAK 
NAME 

FLUORIDE 
CHLORIDE 
NITRITE 
NITRATE 
PHOSPHATE 
SULFATE 

85 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 1 

2820 

CONC. in 
ug/ml AREA 

REF 
HEIGHT BL PEAK 

o.oooe+ooo l.558e+003 311 2 
l.927e+000 4.002e+004 6413 2 0 
2.312e+000 2.746e+004 4621 2 0 
l.925e+001 1. 578e+005 21272 2 0 
l.925e+001 l.434e+005 9173 1 0 
l.925e+001 7.282e+004 4705 1 0 
l.925e+001 1. 842e+005 9655 1 0 

% DELTA 
RET TIME 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
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I 
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********************* AUTOMATIC CALIBRATION UPDATE ********************** 
Method File: C:\WINDOWS\AI400\METHOD\GROUT01.MET 
Calibration Level : 6 
*********************** PEAKS NOT FOUND IN THIS RUN ************************* 

Name 

Oxalate 

Adjusted Ret Time 

8.53 

" 

Reference Peak 

1 

******************** COMPONENTS FOUND IN THIS RUN 
OLD MEASURED NEW OLD 

************************ 
COMP 

NUM 
COMPONENT 

NAME RET.TIME RET.TIME RET.TIME HEIGHT 
MEASURED 

HEIGHT 
NEW 
HEIGHT 

1 FLUORIDE 0.98 0.98 0.98 1. 231e+004 1. 231e+004 1. 231e+004 
2 CHLORIDE 1. 62 1. 62 1. 62 9.258e+003 9.258e+003 9.258e+003 
3 NITRITE 2.00 2.00 2.00 3.746e+004 3.746e+004 3.746e+004 
4 NITRATE 3.82 3.72 3.72 1. 661e+004 1.661e+004 ·l.661e+004 
5 PHOSPHATE 5.27 5.22 5.22 9.261e+003 9.261e+003 9.261e+003 
6 SULFATE 7.15 7.10 7.10 1.853e+004 1.853e+004 1.853e+004 

{,:'\;DATA REPROCESSED ON Thu May 24 15:26:49 1990 

..._._==========================·================================================= 
c:,, Sample Name: AUTOCAL6R Date: Fri Dec 01 13:35:14 1989 

Data File 
CJ> Method 

Interface 

C:\DX\DATA\89120102.D09 
C:\WINDOWS\AI400\METHOD\GROUT01.MET 
1 System: 1 Inject#: 9 Detector: CDM 

f'============================================================================ 
*********************** EXTERNAL STANDARD REPORT **************************** Lf1, 

,,,.stop time = 9. 40 Minutes 
'Ar~a reject= 500 
:•~mount Injected = 1 

-PEAK RET 
NUM TIME 

r;-. 1 0.87 
;,• 2 0.98 

3 l. 62 
4 2.00 
5 3.72 
6 5.22 
7 7.10 

PEAK 
NAME 

FLUORIDE 
CHLORIDE 
NITRITE 
NITRATE 
PHOSPHATE 
SULFATE 

87 

Number of Data Points= 
one Data Point per 0.2 seconds 

Dilution factor= 1 

2821 

CONC. in 
ug/ml AREA 

REF 
HEIGHT BL PEAK 

o.oooe+ooo 2.351e+003 547 2 
3.711e+000 7.957e+004 12312 2 0 
4.452e+000 5.649e+004 9258 2 0 
3.707e+001 3.001e+005 37457 2 0 
3.707e+001 2.963e+005 16607 1 0 
3.707e+001 1.508e+005 9261 1 0 
3.707e+001 3.762e+005 18535 1 0 

% DELTA 
RET TIME 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 



40.500 

35.500 

30.500 

25.500 

20.500 us 

15.500 

10.500 

5.500 

0.500 

-4.500 

0.00 

NITRITE 

FLUORIDE 

CHLORID 

I 

. .. 2.00 

NITRATE 

I 

PHOSPHATE 

I 

4.00 

SULFATE 

I 

6.00 8.00 

co 
co 
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DATA REPROCESSED ON Thu May 24 16:07:25 1990 

===============================-==========-----------------------------------
Sample Name: BLANK Date: Fri Dec 01 13:55:28 1989 
Data File 
Method 

C:\DX\DATA\89120102.Dll 
C:\WINDOWS\AI400\METHOD\GROUT01.MET 

ACI Address: 1 System: 1 Inject#: 11 Detector: CDM 

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

Stop time= 9.40 Minutes 
Area reject= 500 
Amount Injected= 1 

PEAK RET 
NUM TIME 

2 
3 

1. 32 
4.37 

PEAK 
NAME 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 1 

2821 

CONC. in 
ug/ml AREA 

o.oooe+ooo 7.598e+oo2 
o.oooe+ooo 5.511e+oo2 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

89 1 
27 1 

File: C:\DX\DATA\89120102.Dll Sample: BLANK 
LfJ 0.150 

. 0 .125 
~ 

0 0.100 

0.075 

0.050 

-us 0.025 

o.opo 

· -0.025 

-0.050 

-0.075 

Unknown 
I 

Unknow 
I 

Unknown 
I 

-0.100 t-,--,---,-,---,--,-,--,-,---r---,-,--,-,---.--,--,-~~~~~~~~--r-~~~---.-~-,--~~~~~ 

0.00 2.00 4.00 6.00 8.00 

.90 



DATA REPROCESSED ON Thu May 24 17:03:05 1990 

================================================================--==-==------
Sample Name: LMCS/6C11HC Date: Fri Dec 01 13:45:23 1989 
Data File 
Method 
Interface 

C:\DX\DATA\89120102.Dl0 
C:\WINDOWS\AI400\METHOD\GROUT01.MET 
l system: l Inject#: 10 Detector: CDM 

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

Stop time= 9.40 Minutes 
Area reject= 500 
Amount Injected= 1 

PEAK RET 
NUM TIME 

1 0.98 
2 1. 30 
3 1. 62 
4 3.93 

""5 5.28 .,.,,.,6 7.20 
.-:·-~ 

0,, 

3.43 
0 

-~ ·, .. , ' 
in, 

......... 

(·\!" 

us 

a-

PEAK 
NAME 

FLUORIDE 

CHLORIDE 
NITRATE 
PHOSPHATE 
SULFATE 

0.98 

1.62 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 101 

2820 

CONC. in 
ug/ml AREA 

REF 
HEIGHT BL PEAK 

5.922e+001 1. 247e+004 1870 3 0 
o.oooe+ooo l.602e+003 143 4 
7.23le+00l 9.939e+003 1389 2 0 
6.02oe+oo2 4.035e+004 3048 1 0 
6.002e+002 2.082e+004 1392 1 0 
6.133e+002 5.440e+004 2934 1 0 

3.93 
7.20 

5.28 

% DELTA 
RET TIME 

0.00% 

0.00% 
5.83% 
0.00% 
0.00% 

-0.34 H-t+t-H-t+t-H-t+t-H-t++-H-t++-H-t++--IH-t++--IH--+-H+H-H+-H I I I I I I I r+ I I I I I I I t-t-H-H-tH-H-t-H-H+H+++t-H-t-f-i--t+t 

o.o 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 

Minutes 
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DATA REPROCESSED ON Thu May 24 16:09:52 1990 

-----------------------------------------------· ----------- . __________ . _____ _ 
Sample Name: 5022B Date: Fri Dec 01 14:05:58 1989 
Data File 
Method . 
ACI Address: 

C: \DX\DATA \89120102 .. D12 
C:\WINDOWS\AI400\METHOD\GROUT01.MET 
1 sys~em: 1 Inject#: ·12 Detector: CDM 

*********************** EXTERNAL STANDARD REPORT·**************************** 
., 

Stop time= 9.40 Minutes 
Area reject= 500 
Amount Injecte.d = 1 

PEAK RET 
NUM TIME 

1 1. 32 

PEAK 
NAME 

Number of. Data Points = 
One Dat~ Point per 0.2 seconds 

Dilution factor =.1 

2820 

CONC. in 
ug/ml AREA 

o.oooe+ooo 6.425e+oo2 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

69 1 

File: C:\DX\DATA\89120102.D12 Sample: 5022B 

~, 1 - Unknown 
0.061 

I ,,,,;..;...!.' 

~. 0.011 

O· -0 .. 039 
R;,;,-
"'-·aH 

-0.089 
tJ') 

-0.139 

us 
-0 .]89 

-· -0.239 

-0.289 

-0.339 

-0.389 

-0.439 

-0.489 

0.00 2.00 4.00 6.00 8.00 

92 



DATA REPROCESSED ON Thu May 24 16:16:01 1990 

Sample Name: 5011 Date: Fri Dec 01 14:17:03 1989 
Data File : C:\DX\DATA\89120102~D13 
Method : C:\WINDOWS\AI400\METHOD\GROUT01.MET 
ACI Address: 1 system: 1 Inject#: 13 Detector: COM 

----·------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT **************************** 

" 
Stop time= 9.40 Minutes 
Area reject= 500 
Amount Injected= 1 

PEAK RET 
NUM TIME 

1 0.87 
2 1.00 
3 1.32 
4 1.63 

005 2.02 
6 3.87 

--~7. 5.37 
8 7.33 

er, 

PEAK 
NAME 

FLUORIDE 

CHLORIDE 
NITRITE 
NITRATE 
PHOSPHATE 
SULFATE 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 51 

2821 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

o.oooe+ooo 8.864e+002 158 2 
8 ._300e+000 3.074e+003 472 2 0 ~ 0. 00% 
o.oooe+ooo 1. 588e+003 148 2 
1.487e+001 3.444e+003 560 2 .o 0.00% 
1. 761e+002 2.690e+004 3700 2 0 0.00% 
7.043e+002 1.008e+005 6751 1 0 0.00% 
3.233e+001 l.855e+0O3 134 1 0 0.00% 
2.37le+001 2.714e+003 141 1 0 0.00% 

Q File: C:\DX\DATA\89}20102.D13 Sample: 5011 

@¾; 

i •. u 8.100 
NITRATE 

7 .100 I 

-· 6 .100 --
5 .100 

NITRITE 
us 4 .100 

3.100 

2 .100 

.FLUORf~EORI 
1.100 Unk,J'iowf PHOSPHATE SULFATE 

I I 
0.100. 

-0.900 
o.oo 2.00 4.00 6.00 8.00 

93 , 

------- -



DATA REPROCESSED ON Thu May 24 16:17:25 1990 

Sample Name: 5012d Date: Fri Dec 01 14:41:09 1989 
Data File 
Method 

C:\DX\DATA\89120102.D14 
C:\WINDOWS\AI400\METHOD\GROUT01.MET 

ACI Address: 1 system: 1 Inject#: 14 Detector: COM 

*********************** EXTERNAL STANDARD REPORT **************************** 
"' 

Stop time= 9.40 Minutes 
Area reject= 500 
Amount Injected= 1 

PEAK RET 
NUM TIME 

1 0.98 
2 1. 32 
3 1. 63 
4 2.02 .. 

a,s5 3.88 
6 5.35 

.. ,,,,7 :' 7.33 

PEAK 
NAME 

FLUORIDE 

CHLORIDE 
NITRITE 
NITRATE 
PHOSPHATE 
SULFATE 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 51 

2820 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

1. 922e+001 8.536e+003 1178 3 0 0.00% 
o.oooe+ooo 1. 140e+003 113 4 
1.336e+001 3.023e+003 503 2 0 0.00% 
1. 720e+002 2.517e+004 3607 2 0 0.00% 
6.694e+002 9.334e+004. 6436 1 0 0.00% 
1.580e+002 1. 069e+004 716 1 0 0.00% 
2.196e+001 2.275e+003 124 1 0 0.00% 

0"" ,.. File: C:\DX\DATA\89120102.014 Sample: 5012d 

0 

~- 8.100 
tfi:, 

· 7 .100 NITRATE 
,r:;;',',:, 

I ~rii,~~.-
6.100 -

~'" 5.100 
O"'-· NITRITE 

us 4.100 I 

3 .100 

2.100 FLUORIDE 

I PHOSPHATE 
1.100 I SULFATE 

I 
0.100 

-0.900 
I I I rn 

0.00 2.00 4.00 6.00 8.00 
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DATA REPROCESSED ON Thu May 24 16:31:13 1990 

=====================================================-====--===--------------
Sample Name: 5013s Date: Fri Dec 01 14:51:36 1989 
Data File : C:\DX\DATA\89120102.DlS 
Method : C:\WINDOWS\AI400\METHOD\GROUT01.MET 
ACI Address: 1 System: 1 Inject#: 15 Detector: CDM 

==================================================================-----=-----
*********************** EXTERNAL.STANDARD REPORT **************************** 

" Stop time= 9.40 Minutes 
Area reject= 500 
Amount Injected= 1 

PEAK RET 
NUM TIME 

1 
2 
3 
4 

Os·· 
6 

,,.,,a 

1.00 
1. 33 
1.63 
2.02 
3.95 
5.37 
7.37 

PEAK 
NAME 

FLUORIDE 

CHLORIDE 
NITRITE 
NITRATE 
PHOSPHATE 
SULFATE 

Number of Data Points= 
One Data Point per 0.2 seconds 

Dilution factor= 51 

2821 

CONC. in 
ug/ml AREA 

REF % DELTA 
HEIGHT BL PEAK RET TIME 

2.598e+001 8.808e+003 1616 3 0 0.00% 
o.oooe+ooo 5.729e+002 61 4 
3.264e+001 7.164e+003 1240 2 0 0.00% 
2.479e+002 3.702e+004 5350 2 0 0.00% 
2.716e+002 3.472e+004 2738 1 0 6.28% 
2.503e+002 1.677e+004 1145 1 0 0.00% 
2.485e+002 4.348e+004 2336 1 0 0.00% 

File: C: \DX\DATA\89120102. 015 Sample: 5013s 

0 

us 

9.000 

6.500 

4.000 

1.500 

4 - NITRITE 

1 - FLUORIDE 
~ - CHLO 

I 
2 

5 - NITRATE 
I 7 - SULFATE 

I 
6 - PHOSPHATE 

I 

-1.000 .....,-,-,,----,--r,--,--,r,--,--,----.,----,----.-,----,-.---,----,-.---T-r-.---.-r-.---,-,--.---,-,--,-,-,----.---.-.--r
1

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

2.00 4.00 6.00 8.00 
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DATA REPROCESSED ON Thu May 24 16:33:12 1990 

===============================================-.----------------------------
Sample Name: LMCS/6C11HC Date: Fri Dec 01 15:02:03 1989 
Data File : C:\DX\DATA\89120102.D16 
Method : C: \WINDOWS\AI400\METHOD\GRO.UT0L'MET 
ACI Address: 1 system: 1 Inject#: 16 Detector: CDM 

===================================================== ·======================= 
*********************** EXTERNAL STANDARD REPORT **************************** 

"' 
Stop time= 9.40 Minutes Number of Data Points= 2821 
Area reject= 500 One Data Point per 0.2 seconds 
Amount Injected= 1 Dilution factor = 101 

PEAK RET PEAK CONC. in REF % DELTA 
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME 

0.98 FLUORIDE 5.705e+001 1. 240e+004 1799 3 0 0.00% 
1. 32 o.oooe+ooo 1.165e+003 121 4 
1. 63 CHLORIDE 7.679e+001 8.402e+003 1477 2 0 0.00% 
3.93 NITRATE 6.066e+002 3.904e+004 3070 1 0 5.83% 
5.37 PHOSPHATE 6.042e+002 2.143e+004 1402 1 0 0.00% 
7.38 SULFATE 5.963e+002 5.357e+004 285d 1 0 0.00% 

File: C:\DX\DATA\89120102.D16 Sample: LMCS/6CllHC 

o·· 
Ci'' . 4.050 

3.550 

3.050· 

-
2.550 -· 

~ 2.050 us 

1.550 

1.050 

0.550 

1 - FLUORIDE 

- CHLORIDE 

I 

2 

0.050 1-------

,•'""··, 

4 - NITRATE 

I 6 - SULFATE 

I 

5 - PHOSPHATE 

I 

7 - Unk 

I 

-0.450 1-r-,-,-,--r-r-,-,---,.---,--,-,-,----,,-,-.-----.-,-,-;---.--,---,-,-,--,_,-,--,--,--r--~~~~~~~~ 

0.00 2.00 4.00 6.00 8.00 
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Analytical Batch 

Lab Segment Serial No.: F5001 Customer ID.: 89-040 

" I 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 S. Cervantes 

Date 11/29/89 

Temperature 25C 

Starting Time 11 /28/89 10:30 

Ending Time 11/29/89 13:00 

Chemist R. E. Brandt 

Description Lab. Id. Description Lab. Id. 

1 Initial LMCS Check Std. F5010 12 

2 Sample 89-040 F5011 13 

3 Duplicate of 89-040 F5012 14 

4 Spike of 89-040 F5013 15 

5 ReaQent Blank F5022 16 

6 Final LMCS Check Std. F5014 17 

7 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 Std. 70C11 B/11 ul 2.4 ml 

Spike 70C11 B/50 ug Sample/200 ul 2.4 ml 

Prepared by: ·.///4~:../,?- . t:1 ~ S.A. Cervantes Date: 8/09/90 
. Signatu6\ Printed Name 

Verified by: /1/ /1,,,,-rl M ~--.,,,..~ / C. M. Seidel Date: 8/09/90 
~naturl' - I Printed Name 

V (_ %-It- '10 Approved by:4/(~ ~ L.H. Taylor Date: 
S1gna1u PlinlL-d Nam<" 



o, 

, 

u 

Sci.mp 1 e: ElTD / 50 ID 

Blank= .6107053 
% Difference - 10 

COULOMETER ANALYSIS REPORT 
TICTOC nev. 0 

Date: 11-28-1.9!39 Ti mf,~: 14:25:27 

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

--- ·Reading 
1 

---- Analysis Time==== 
1.01 

Co1.1larneter 
o.oo 

% Di f·fen,mcrJ 
0. 00 

2 2. (l 1. 0:::-'") 
...J..:.. .. 10 100. 00 

3 3. 01. 5~:i. 4·0 5.96 

4 4.01 56. f.].(l 1.77 

5 5.01 57.20 1. ,'.j.() 

6 6.01 57.80 1. 04 

7 7.01. 58.40 1.~ 0:3 

58. 4 - 4. 2784·04 ) ( 11 > / ( 200 = 2.976688 g/L Carbon 

58.4 - 4.278404) ( 11 )/( 200) (12) - .2480573 Molar Carbon 

Sample Run By: 80725 __________ _ 

· .· 97. l 



•(,;f 

re C 

ror~ 

0 

~.:.l~ 

tr_i 

C 

er~ 

" 

Samp l. t:!: 50 11 

Blank= .6107053 
% Difference= 10 

COULOMETER ANALYSIS REPORT 
TICTOC Rev. 0 

Datt?: 11-20-1989 Ti f!H::?: 1 "l: 52: 22 

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

·-- f~eading 
1 

---- Analysis Time==== Coulometer % Difference 
0.00 1.01 0.00 

2 2.01 2. 2C> 100.00 

-y 

--~· :~;. 01 '.2. BO 21. 4::!. 

4 4.01 3. 3<) J5. 1::i 

.,. 

5 5.01 3.90 1~:i. :::n 

6 6.01 4.40 11 . ~;,b 

7 7.01 L(. • Cjl(I l.0.20 

8 8.01 5.50 10.91 

9 9.01 6.00 B. 3~::-

( 6 - 5. 499926 > < 1. 1 ) / ( 200 ) 2. 750407E--02 g/L Cad)On 

( 6 - 5.499926) ( 11 )/( 200) (12) = 2.292005E-03 Molar Carbon 

.•.97 .2 Sample F-:un By: f307 2:-j __ , __________ _ 



0 

" 

Sample: 5012 

Blank= .6107053 
% Difference - 10 

COULOMETER ANALYSIS REPORT 
TI CTOC f~E-~v. 0 

Dab~: 11-28-191:!9 Time: 15:08:24 

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

== Reading 
1 

Analysis Time 
1 .. 01 

Caul c)met.E:ir 
1. 1. (I 

o/. Di ff t:irence --­
-400. 00 

2 211 01 1. 80 30.89 

--::---· 3.01 2. '1-0 2'.:i. 00 

4 4.01 :3. 00 20.00 

t::-
~J 5.01 

..,. 
-.:.•. 60 16.67 

6 6.01 4. 10 1 ~2. ;~() 

7 7.01 4 .. 60 l O-. 87 

8 8. 01 5. 2<) 1 :I. • ~34-

9 9. 01. 5.80 1().3Ll-

1 (l 10.01 6.30 7.94 

6.3 - 6.110408 > ( 11 )/( 200 > = 1.042758E-02 g/L Carbon 

6.3 - 6.110408) ( 11 )/( 200) (12) - 8.68965E-04 Molar Carbon 

97.3 



""'··' ~. 

" 

Sample-~: 5013 

Blank~ .6107053 
% Difference - 10 

COULOMETER ANALYSIS REPORT 
TICTOC Rr.'?v. 0 

Datr?: 11-28-1909 Time: 15:27:25 

Sampl1:~ Si;;~~=:::: 200 Dilution F,,H:.tcw· --· ll 
Min Readings= 7 .Max Readings - 10 

...... Read i.ng 
1 

i-)nal. ysi s T:i mr,? 
1.01 

Coul omr.?.ter 
o.oo 

% Di ff<,'?r·1cincc-:~ 
0.00 

2 ·2. 01 47. '-1-0 100.00 

:5 :3. 01 4-9. 70 4.63 

4- 4. 01. 50.60 l. 7f3 

,,. 

t:' ~:i.01 51.20 1 17 
;.;J 

. 

6 6.01 51. 70 0.97 

7 7.01 52. 3(> 1" 1 ~j 

( 52.3 - 4.~78478) ( 11 )/( 200 - 2.641104 g/L Carbon 

( 52.3 - 4.278478) ( 11 )/( 200) (12) - .2200987 Molar Carbon 

Sample F~un By: 
EI0725 _____________________ _ 

. 97 .4 



0 

-

.. 

Sample: 5022 
,. 

Blank= .6107053 
'l. Difference - 10 

COULOMETER ANALYSIS REPORT 
TICTOC Fo:£N. 0 

Date: 11---2B-1989 Ti me: l 5: ~5<7: 51 

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

--·- Reading 
1 

Anal y<.:;ii s Ti me 
1. 01 • 

Ccit.tl crn1eter 
0.00 

'l. D:i.·ffE~r-ence ...... 
o.oo 

2 2.0:L 1. 70 l.00.00 

..• 3.01 2. 2(> 2~~. 7~5 .. ~, 

4 4.01 2.80 '"'1 4·~ .. ::. . ' -.~. 

5 5.01 
-,, -,, . 
-~· • . .::,(J 1 ~j. :l ~':i 

6 6.01 3.80 1 :3. 1.6 

7 7.01 4. ~':iO 1. '.S .• ~:i6 

8 8.01 4.90 8. 16 

< 4.9 - 4.889519) ( 11 )/( 200 > = 5.764485E-04 g/L Carbon 

4.9 - 4.889519) ( 11 )/( 200) (12) = 4.803737E-05 Molar Carbon 

Sc~mp 1 e nun By: 80725 ____ , ______ _ 

97.5 



0 

,er,; 

" 

S 1 c:··ro/.5o 1'
1 

amp e: ~ i 

COULOMETER ANALYSIS REPORT 
TICTOC R!:N. 0 

Date: 1 l. -·-28-·- l. 989 Time: l.6:02:34 

Blank= .6107053 
X Difference - 10 

Sample Size== 200 Dilution Factor - 11 
Min Readings= 7 · Max Readings - l.0 

::::== Re.:;\d in g 
1 

2 

·:r ·-· 

4 

~':i 

6 

7 

---- Analysis Time 
1.01 

2.01 

3.01 

4.01 

5.01 

6. Ol. 

7.01 

Cou l CJ met er-
0. 00 

~:i3. •lO 

f.i6. ~:o 

57.20 

57.80 

58. ,1-0 

58.90 

X Di f ·f <?.r-ence 
0.00 

1 00. 00 

c:- 1 ~::i ..J. 

l. ~57 

1. 04 

l.. (>3 

0~85 

~:iB. 9 - 4. 27900 l. ) C 11 ) / ( 200 

< 5El.9 - 4.279001 ) ( 11 )/( 200 ) 02) = 

3. 004 l. ~:.i~3 g/L Car-bon 

• 2~5()~':.463 

Samp l c-~ f~1-1n By: 8072!.:i 

,, 97 .6 
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Analytical Batch 

Lab Segment Serial No.: F5001 Customer ID.: 89-040 

.. . 
Total Organic Carbon 

Instrument WB39937 from Water Digestion II. 

Procedure/ Rev LA 344-105/ A-3 

Technologist 
Samples were acitified before analysis .. 

E Colvin/80028 

Date 06/28/90 

Temperature N/A 

Starting Time 0800 

Ending Time 1130 

:Chemist R. Brandt 

Description Lab. Id. Description Lab. Id. 

1 Initial LMCS Check Std. F5010 12 
' 2 Reagent Blank F5022 13 

3 Sample 89-040 F5011 14 

4 Duplicate 89-040 F5012· 15 

5 Spike F5013 16 

6 Final LMCS Check Std. F5014 17 

7 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 Std. 70C11 D/18ul 2.2ml 

Spike 80C11 N200 uL Sample/200 ul .5 ml 
,' 
,) 

,., 

:p,repared by: v1J,I JL._ ~ S.A. Cervantes Date: 08/09/90 
Siguature fl Primed Name.-

Verified by:~ - 01_~ ~ / C.M. Seidel Date: 08/09/90 
-~~IUft' f Printed Name 

Approved by:~·,~~ 
Signature / 

L.H. Taylor 
P,inlL'd N,unL" 

Date:_fdf/fo ,-
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ICP Results Data Summary 

Digested LMCS Standard F5015 
Date Analyzed: February 22, 1990 Reagent Blank F5023 
Proced\,lre: LA-505-151/A-0 Sample F5016 
Analyst: D. M. Southwick Duplicate F5017 
Digestion Acid Digestion Spiked Sample F5018 
Procedure: LA-505-159/A-0 Digested LMCS Standard F5019 

Laboratory ID# 

Instr1.111ent Acid Wet Wet 

f"¾. 
Starting Digest. Reagent Weight Weight LMCS Closing 

LMCS LMCS BLANK Sample Sample Spike ACID LMCS 
t,;9"),_ Standard Standard Duplicate Recovery Digestion Standard 

% % ppm ug/g ug/g % % % 

C'• Aluminum 98.80% -0.05 LT 119471 133517 NOT CALC. 113.50% 99.40% · 

0 
Barium 97.92% -0.01 LT 3 747 . 81.66% 97 .• 80% 98. 57°/4 
Bismuth 97.72% 91.70% -0.08 LT 3537 · 3534 NOT CALC. 100. 73% 
Boron 95.35% 91.85% 0.02 8 LT 804 88.08% 97.58% 
Cadmium 95 .97°/4 91.80% -0.04 LT -8 LT 741 NOT CALC. 96.60% 

Lfl' 
Calcium 99.34% 108.35% 0.06 212 91 65.35% 101.90% 
Cerium 90.73% -0.36 LT 36 LT 43 LT 10.00% 69.20% 91.68% 

:~-e!'·"'":,~t 
Chromium• 92.05% -0.12 LT 593 1494 132.36% 84.79% 92.27°/4 
Copper 98.71% 99.05% 0.00 LT 69 923 95.04% 101.92% 

i~,,·" Iron 94.88%. 0.07 8124 8330 NOT CALC. 99.65% 95'.88% 
Lanthanum 91.54% 88.40% -0.07 LT 5 LT 576. 67:60% 93.81% 
Lead 90.76% 87.60% -0.18LT 709 1192 66.75% 92.75% -~' Lithium 104.42% -0.02 LT .-1 LT 980 NOT CALC. 101.05% 105.95% 

- Magnes.ium 98.53% 98.65% 0.01 915 988 -33.20% 100.40% 
Manganese 94.59% 0.01 5067 5340 NOT CALC. 97.60% 94 .69"/4 

o-,; Molybdenum 91.69% · 93.79% 0.00 LT 41 846 89.23%. 91.78% 
Nicke.l 94.36% 0.00 LT 51 28 100.76% 96.25% 94.95% 
Si Lver 99.02% -0.07 LT 6 LT 527 62.17°/4 102.65% 
Sodium 94.44% 96.10% 0.04 LT 75687 80622 NOT CALC. 97.TI¾ 

Strontium 99.83% 99.20% 0.00 LT 692 726 84.53%' 102.81% 
Tantalum 93.50% -0.05 LT 24 LT 791 91.72% 94.32% 
Tin 91.16% 0.00 LT 50 17 91.00% 92.75% 92.29% 
Titanium 96~60% 0.12 100 62 89.85% 104.00% 97.24% 
Zinc 95. 71% 93.75% 0.02 59 904 92.53% 98.20% 
Zirconium 95.06% -0.04 LT 104 866 91.99% 94 .59"/4 95.75% 

LT: Less Than 
NC: Not Calibrated 
NOT CALC: Not Calculated 
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Analytical Batch 

Lab Segment Serial No.: F5001 Customer ID.: 89-040 

., . Acid Digestion of sample 89-040 . 
Instrument N/A 
Procedure/Rev LA-505-159/ A-0 

Technologist S. A. Jones 

Date 11/28/89 

Temperature .. 72C 

· Starting Time 11:00 

Ending Time 16:00 

Chemist S.A. Jones 

Description Lab. Id. Description Lab. Id. 

1 Digested LMCS F5015. 12 

2 Sample 89-040 F5016 13 

3 Duplicate of 89-040 F5017 14 

4 Spike of 89-040 F5018 15 

5 Reagent Blank F5023 16 

6 OiQested LMCS F5019 17 

7 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 

Digested LMCS 34C11 C/5.0 ml 35C11/5.0 ml 25.0 mL 

Spike of 89-040 103C15C/5.ml 104C15D/5.ml Sample/.5269 25.0 ml 

, 
' 

, , 

Perepareibv: C:::S ~_/)J 4/17/90 H. S. Rich Date: 
,I -----sm<a IU !'c ) l'rin1Cl1Nam1.-

Verified by:_~;i,~, ~ C. M. Seidel Date: 4/17/90 
~ ,,nalun.• l'rintcJ Name 

Approved by~~ .. a~ (_ L. H .'fo.yJor' Datc:J/2/4 
l'lin1,-d Nam,• 
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Analytical. Batch 
.. 

Lab Segment Serial No.: F5001 Customer ID.: 89-040 

" ' ICP analysis of sample 89-040. 
Instrument WB39939 No inter-element corrections have been made 

Procedure/ Rev LA-505-151/A-0 on this data. 

Technologist D.M. Southwick 

Date Feb.22, 1990 

Temperature ,. 70 F 

Starting Time 08:00 

Ending Time 14:57 

Chemist S.A. Jones 

Description Lab. Id. Description Lab. Id. 

1 Initial LMCS Check Std. 12 

2 Digested Star.idard 34C11 C F5015 13 

3 Reagent Blank F5023 14 

4 Sample 89-040 F5016 15 

5 Duplicate of 89-040 F5017 16 

6 Spike of 89-040 F5018 17 

7 Digested Standard F5019 18 

8 Closing LMCS Check Std. 19 

: q 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 Std. 81C11A/1.0 mL 82C11A/1.0 mL 11.0 mL 

Digested LMCS Std. 34C11 C/5.0 mL 25.0 mL · 

Spike of Sample 89-040 103C15C/5. mL 104C15D/5. mL Sample/.526 g 25.0 mL 

~ ~ 

/ , , 

~repare~: ~ f H.S. Rich Date: 4/16/90 
j'/ -:rifJlalurcr / - 1'1in1c<l Nam<' 

Verified by:&~ ✓- ,11/( ~~- _/4/ C.M. Seidel Date: 4/16/90 
jify,nalur<" 

' 
l'rinicdNamc 

Approved hy:~{.; .. ~( L .H -""fo.ylov- Date:J_ffhJ 
1'1i11l,'<I Nam•• 



Raw Data Summary 
ICP Results 

Date Analyzed: February 22, 1990 Digested LMCS Standard F5015 Procedure: LA-505-151/A-0 Reagent Blank F5023 Analyst: D. M. Southwick Sample F5016 
Digestion Acid Digestion Duplicate F5017 
Procedure: " , LA-505-159/A-0 Spiked Sample F5018 

Digested LMCS Standard F5019 

Instrument Aci,d Yet Yet 
Starting Digest. Reagent Yeight Yeight LMCS Closing 

LMCS LMCS BLANK Sample Sample Spike ACID LMCS 
Standard Standard Duplicate Recovery Digestion Standard 

% % ppm ug/g ug/g % % % 

Aluminum 98.80% -0.05 LT 119471 133517 NOT CALC. 113.50% 99.40% 
Antimony -0.14 LT 221 913 NOT CALC. 
Arsenic -0.01 LT 100 110 NOT CALC. 
Barium 97.92% -0.01 LT 3 747 81.66% 97.80% 98.57"-' 

0 · Beryllium 0.00 LT 0 LT 1 NOT CALC. 
Bismuth 97.72% 91.70% -0.08 LT 3537 3534 NOT CALC. 100. 73% 

~ Boron 95.35% 91.85% 0.02 8 LT 804 88.08% 97.58% 
Cadmium 95 .97"-' 91.80% -0.04 LT -8 LT 741 NOT CALC. 96.60% (',t,. __ Calcium 99.34% 108.35% 0.06 212 91 65.35% 101.90% 
Cerium 90.73% -0.36 LT 36 LT 43 LT 10.00% 69.20% 91.68% 

(:~:)· Chromium 92.05% -0.12 LT 593 1494 132.36% 84.79% 92.27% 
Cobalt 70.67% # -0.16 LT 26 LT 24 128. 57"-' 141.45% 123.40% # r.7-, Copper 98.71% 99.05% 0.00 LT 69 923 95.04% 101.92% 
Europium -0.01 LT 1. LT 3 LT NOT CALC. 

L#1 Iron 94.88% 0.07 8124 . 8330 NOT CALC. 99.65% 95.88% 
Lanthanum 91.54% 88.40% -0.07 LT 5 LT 576 67.60% 93.81% 
Lead 90.76% 87.60% -0.18 LT 709 1192 66.75% 92.75% 
Lithium 104.42% -0.02 LT -1 LT 980 NOT CALC. 101.05% 105.95% 
Magnesium 98.53% 98.65% 0.01 915 988 -33.20% 100.40% 
Manganese 94.59% 0.01 5067 5340 NOT CALC. 97.60% 94.69% 

~:· Mercury 0.00 LT 4 22 NOT CALC. 
Molybdenum 91.69% ··93.79% 0.00 LT 41 846 89.23% 91. 78% - Neodymium 78.96% # -0.49 LT -76 LT 554 NOT CALC. 79.84% # 
Nickel 94.36% 0.00 LT 51 28 . 100. 76% · 96.25% 94.95% Ct'- Phosphorous 37.79% # 108.30% 0.13 2090 1996 53.34% 107.06% 
Potassium 88.36% # -0.86 LT -125 LT 734 NOT CALC. 43.80% 90 .39"-' 
Samarium -0.40 LT 67 LT 56 LT NOT CALC. 
Selenium -0.04 LT 554 1109 NOT CALC. 
Sil icon 70.91% # 72.70% 0.04 LT 851 571 422.28% 71.86% # 
Silver 99.02% -0.07LT 6 LT 527 62.17"/4 102.65% 
Sodium 94.44% 96.10% 0.04 LT 75687 80622 NOT CALC. 97. Tri. 
Strontium 99.83% 99.20% 0.00 LT 692 726 84.53% 102.81% 
Sulfur 0.04 277 384 NOT CALC. 
Tantal.um 93.50% -0.05 LT 24 LT 791 91.72% 94.32% 
Thall 1ium -0.29 LT 799 827 NOT CALC. 
Thorium -0.35 LT 48 64 NOT CALC. 
Tin 91.16% 0.00 LT 50 17 91.00% 92.75% 92.29% 
TitanJum 96.60% 0.12 100 62 89.85% 104.00% 97.24% 
Tungsten -0.04 LT 2283 278 NOT CALC. 
Uranium -2.27 LT 12591 11627 NOT CALC. 
Vanadi.um 10.26% # -0:02 LT 41 41 0.27"/4 0.00% # 
Zinc 95.71% 93.75% 0.02 59 904 92.53% 98.20% 
Zirconium 95.06% -0.04 LT 104 866 91.99% 94.59% 95.75% 

LT: Less Than 
NC: Not Calibrated 
NOT CALC: Not Calculated 

.107. l # Instrument Standards Outside Control Limits 



ICP REPORT 

ICP Results 

Digested Acid Standard F5015 
Date Analyzed February 22, 1990 Reagent Blank F5023 
Procedure: LA-505-151/A·O Sample F5016 
Analyst: D. H. Southwick Duplicate F5017 
Digestion Acid Digestion Spiked Sample F5018 
Procedure: LA-505..it59/A-0 . 

Instrument Acid Yet Yet 
Starting Digest. Reagent Weight Weight LHCS Closing 

LHCS LMCS BLANK Sample Sample Spike ACID LHCS 
Standard Standard Duplicate Recovery Digestion Standard 

% % ppn ug/g ug/g % % % 

Aluminum 98.80% -0.05 LT 119471 133517 NOT CALC. 113.50% 99.40% 
Antimony -0.14LT 221 913 
Arsenic -0.01 LT 100 110 
Barium 97.92% -0.01 LT 3 747 81.66% 91:80% 98.57% 
Beryllium O. 00 LT 0 LT 1 
Bismuth 97.72% 91.70% ·0.08 LT 3537 3534 NOT CALC. 100.73% 

_,..,, Boron 95.35% 91.85% 0.02 8 LT 804 88.08% 97 .58% 
Cadmium 95.97% 91.80% ·0.04 LT -8 LT 741 NOT CALC. 96.60% 

•:::-•· Ci!lcium 99.34% 108.35% 0.06 212 91 65.35% 101.90% 
Cerium 90.73% -0.36 LT 36 LT 1,3 LT 10.00% 69.20% 91.68% 

C?- Chromium 92.05% -0.12 LT 593 1494 132.36% 84.79% 92.27"-' 
Cobalt 70.6,!. -0.16 LT 26 LT 24 128. 5,1. 141.45% 123.40% # 

(-· Copper 98.71% 99.05% 0.00 LT 69 923 95.04% 101.92% ~,,; ... ~!' 

.. ~~ 
Europium -0.01 LT 1 LT 3 LT 
Iron 94.88% 0.07 8124 8330 NOT CALC. 99.65% 95.88% 

t(~;_; 
Lanthanum 91.54% 88.40% -0.07 LT 5 LT 576 67.60% 93.81% 
Lead 90.76% 87.60% -0.18LT 709 1192 66.75% 92.75% 

r· Lithium 104.42% ·0.02 LT -1 LT 980 NOT CALC. 101.05% 105.95% 
• ... , Milgnesium 98.53% 98.65% 0.01 915 988 -33.20% 100.40% 

Manganese 94.59% 0.01 5067 5340 NOT CALC. 97.60% 94.69% .::\,m Mercury 0.00 LT 4 22 
Molybdenum 91.69% 93.79% 0.00 LT 41 846 89.23% 91.78% -~ Neodymium 78.96% -0.49 LT -76 LT 554 NOT CALC. 79.84% # 
Nickel 94.36% 0.00 LT 51 28 100.76% 96.25% 94.95% 
Phosphorous 37.79% 108.30% 0.13 2090 1996 53.34% 107.06% 

r,;.., Potassium 88.36% -0.86 LT -125 LT 734 NOT CALC. 43.80% 90.39% .. u 
·samarium -0.40 LT 67 LT 56 LT 
Selenium -0.04 LT 554 1109 
Silicon 70.91% 72.70% 0.04 LT 851 571 422.28% 71.86% # 
Silver 99.02% -0.07 LT 6 LT 527 62.1r.<. , 102.65% 
Sodium 94.44% 96.10% 0.04 LT 75687 80622 NOT CALC. 97. 7,1. 
Strontium 99.83% 99.20% 0.00 LT 692 726 84.53% 102.81% 
Sulfur 0.04 277 384 
Tantalum 93.50% -0.05 LT 24 LT 791 91.72% 94.32% 
Thallium -0.29 LT 799 827 
Thorium -0.35 LT 48 64 
Tin 91.16% 0.00 LT 50 17 91.00% 92.75% 92.29% 
Titanium 96.60% 0.12 100 62 89.85% 104.00% 97.24% 
Tungsten -0.04 LT 2283 278 
Uranium -2.27 LT 12591 11627 
Vanadium 10.26% -0.02 LT 41 41 0.00% # 
Zinc 95.71% 93.75% 0.02 59 904 92.53% 98.20% 
Zirconium 95.06% -0.04 LT 104 866 91.99% 94.59% 95.75% 

LT: Less Than 
NC: Not Calibrated 
NOT CALC: Not Calculated 
# Instrument Standards Outside Control Limits 
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lCP Results 

Date Analyzed 
Procedure: 
Analyst: 
Digestion 
Procedure: 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 

!!"''lll Boron 
Cadmium 

~ Calcium 
Cerium 

a"• Chromium 
Cobalt 

0 Copper 
Europium 

e-,. Iron 
· Lanthanum 

tn Lead 
Lithium 
Magnesium 
Manganese 

·~c! Mercury 
Molybdenum -· Neodymium 
Nickel 
Phosphorous 
Potassium 

C"> Samarium 
Selenium 
Silicon 
Silver 
Sodium 
Strontium 
Sulfur 
Tantalum 
Thallium 
Thorium 
Tin 
Titanium 
Tungsten 
Uranium 
Vanadium 
Zinc 
Zirconium 

Dilution 
Factor 

February 22, 1990 
LA-505·151/A·O 

D. M. Southwick 
Acid Digestion 
LA-505-159/A·O 

., 
Starting 

LMCS Standard 
Instrunent Recovery 

Standard 
ppn X 

98.80 98;110% 
0.00 
0.00 

97.92 97.92X 
o.oo 

97.72 97.72% 
95.35 95.35% 
95.97 95.9-rl. 
99.34 99.34% 
90.73 90.73% 
92.05 92.05% 
70.67 70.67% # 
98.71 98. 71% · 
0.00 

94.88 94.88% 
91.54 91.54% 
90.76 90.76% 

104.42 104.42% 
98.53 98.53% 
94.59 94.59% 
0.00 

91.69 91.69% 
78.96 78.96% # 
94.36 94.36% 
37.79 37.79% # 
88.36 88.36% # 
0.00 
0.00 

70.91 70.91% # 
99.02 99.02% 
94.44 94.44% 
99.83 99.83% 

o.oo 
93.03 93.50% 

0.00 
o.oo 

91.16 91.16% 
96.60 96.60% 
21.33 
32.32 
10.26 10.26% # 
95.71, 95.71% 
94.87 95.06% 

1.00 

1'09 

Digested Acid Standard 
Reagent Blank 

Sample 
Duplicate 

Spike of Sample 
Digested Acid Standard 

LMCS Acid 
Acid Digestion 

Digestion Standard 
Standard Recovery 

ppm % 

9.17 91.70% 
9.19 91.85% 
9.18 91.80% 

10.84 108.35% 

9.91 99.05% 

8.84 88.40% 
8.76 87.60% 

9.87 98.65% 

9.36 93.79% 

10.83 108.30% 

7.27 72.70% 
9.37 
9.61 96.10% 
9.92 99.20% 

9.38 93.75% 

10.00 

F5015 
F5023 
F5016 
F5017 
F5018 
F5019 

Reagent 
Blank 

ppm 

·0.05 LT 
·0.14 LT 
·0.01 LT 
~0.01 LT 
0.00 LT 

·0.08 LT 
0.02 

-0.04 LT 
0.06 

·0.36 LT 
·0.12 LT 
·0.16LT 
0.00 LT 

·0.01 LT 
0.07 

·0.07 LT 
-0.18 LT 
·0.02 LT 
0.01 
0.01 
0.00 LT 
0.00 LT 

·0.49 LT 
0.00 LT 
0.13 

·0.86 LT 
·0.40 LT 
·0.04 LT 
0.04 LT 

·0,07 LT 
0.04 LT 
0,00 LT 
0.04. 

·0,05 LT 
·0.29 LT 
-0.35 LT 
0.00 LT 
0.12 

·0.04 LT 
·2.27 LT 
·0.02 LT 
0.02 

·0.04 LT 

1.00 

Sample 
Digestion 

Weight 
Volune 
Sample 

Dilution 
Three 

ppm 

2262.30 
-2.98 
-0.36 
0.06 

-0.02 
66.98 
-1.27 
-4.71 
-2.00 

·32.28 
-3.75 
0.49 

-0.15 
-0.61 

153.84 
-4.03 
13.42 
·1.32 
17.32 
95.96 
0.08 

-0.03 
·70.06 

0.97 
39.58 

-86.34 
·33.58 
10.48 
16.11 
-6.44 

1433.20 
13.10 
5.25 

-5.30 
·16.61 
·27.46 

0.94 
1 .90 

43.22 
• 1.11 
-0.92 
-1.29 

1.00 

page, 1 of 3 

F5016 
0.01894 

0.4734 g 
25.00 ml 

Sample Sample 

Dilution Dilution 
Two One 
ppm ppm 

2242.70 2181.20 
-1.41 4.19 
o.11 1.89 
0.53 1.01 

-0.03 0.01 LT 
69.72 73.14 
-0.49 0.15 LT 
·1.99 ·0.15 LT 
4.02 7.40 

·16.39 0.68 LT 
11.22 16.78 
-1.39 ·0.06 LT 
0.37 1.31 

-0.32 0.02 LT 
149.84 149.40 
-2.15 0. 10 LT 
3.47 10.87 

-0.68 ·0.02 LT 
17.45 16.95 
94.32 92.65 
0.23 0.59 
0.24 0.79 

·21.03 ·1.44 LT 
1.48 2.39 

31.58 32.00 
·35.45 ·2.37 LT 
-17.07 1 .28 LT 
10.66 18.15 
45.39 16.87 

, -2. 73 0. 11 LT 
1437.80 1390.50 

13.10 12.87 
9.68 11.03 

-3.13 0.45 LT 
·10.60 15.13 
-13.27 0.90 

0.92 1 .79 
0.29 0.97 
3.22 5.74 

136.82 238.42 
·0.74 0.78 
0.20 1.11 
o.11 1.96 

101.00 21.00 



ICP Results 

Date Analyzed 
Procedure: 
Analyst: 
Digestion 
Procedure: 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 

t.l) Boron 
Cadmium 

'<:(, Calcium 
Cerium 

fJ", Chromium 
Cobalt 

0 Copper 
Europium 

,f"ii>,. 
···· Iron 

·Lanthanum ',r• 
'•·' 1 Lead 

Lithium 
Magnesium 

,,._,_ Manganese 
'· '~ Mercury 

Molybdenum 
-Neodymium 

Nickel 
-Phosphorous. 
r;,,. Potassium ' ; "' Samarium 

Selenium 
Sil icon 
Silver 
Sodium 
Strontium 
Sulfur 
Tantalum 
Thallium 
Thorium 
Tin 
Titanium 
Tungsten 
Uranium 
Vanadium 
Zinc 
Zirconium 

Dilution 
Factor 

Digestion 
Lleight 
VolUlle 
Sample 

Duplicate 
Dilution 

Three 
ppn 

2712.00 
-8.94 
-1.72 
-0.10 
-0.06 
71.77 
-1.55 
-5.08 
1.84 

-43.80 
-2.55 
0.49 

-1.17 
-0.84 

169.19 
-6.40 

-13.42 
-1.67 
20.08 

108.47 
-0.58 
-0.39 

·75.81 
0.57 

40.55 
-103.80 
-45.17 
-1.n 
11.60 
-7 .• 26 

1637.60 
14.75 
7.79 

-8.09 
-43.33 
·35.40 

0.35 
1 .25 

-10.20 
-2.58 
-0.89 
-2.24 

1.00 

Sample 
Duplicate 

F5017 
0.02031 

0.5078 g 
25.00 ml 

Sample ' Sample 
Duplicate Duplicate 
Dilution Dilution 

Two 
ppm 

1776.80 
15.93 
0.64 

15.18 
-0.01 
99,55 
16.33 
15.05 
15.10 

·17 .91 
30.34 
28.85 
18.76 
-0.30 

193.26 
10.55 
22.78 
19.91 
12.18 

124.97 
-0.13 
17.18 

-10.30 
19.56 
54.11 

-17.88 
-18.30 
17.98 
95.81 
9.22 

925. 16 
29.92 
10.15 
14.30 
-6.93 

-13.36 
17.41 
18.47 
4.39 

148.06 
-0.66 
18.35 
17.59 

101.00 

llQ 

One 
ppm 

1589.30 
18.56 
2.24 

14.08 
0.01 

94.24 
15.22 
15.59 
15.06 
0.88 LT 

33.86 
23.23 
17.56 
0.06 LT 

176.29 
11. 71 
24.21 
17.86 
10.87 

113 .43 
0.45 

16.16 
11.25 
18.51 
48.36 
14.91 
1. 14 LT 

22.53 
87.40 
10.71 

817.21 
27.00 
12.03 
16.07 
16.81 
1.29 

16.74 
17.29 
5.64 

236.17 
0.83 

16.92 
17.69 

21.00 

Spike of 
Digestion 

Weight 
Volume 

Spike of 
Sample 

Dilution 
Three 

ppm 

1804.80 
o.oo 

-1.52 
14.70 
-0.07 
93.56 
16.23 
13.06 
7.81 

·46.41 
19.41 
33.32 
17.80 
-0.84 

198.76 
4.76 
1 .22 

18.94 
13.55 

129.74 
-o. 71 
16.41 

-50.07 
18.95 
53.07 

·76.31 
-48.94 

8.01 
127.32 

4.86 
914.80 
30.28 
6.75 
9.60 

-42.72 
-39.04 
17.38 
17.83 
1.25 

-22.34 
-2.67 
18.07 
15.42 

1.00 

page 2 of 3 

Sample F5018 
0.02105 

0.5262 g 
25.00 ml 

Spike of Spike of Spike Standard Acid Ending 
Sample Sample Recovery LHCS Digestion LMCS 

Dilution Dilution Acid Standard Standard 
Two One Digestion Recovery 
ppm ppm % ppm % ppm 

1828.70 1859.00 NOT CALC. 11.35 113.50% 99.40 
15.93 21.59 
0.29 2.56 

15.59 16.40 81.66% 9.78 97.80% 98.57 
-0.02 0.01 

103.36 109.70 NOT CALC. 100. 73 
16.77 17.78 88.08% 97.58 
15.76 17.88 NOT. CALC. 96.60 
13.60 17.54 65.35% 101.90 

·16.98 1.00 LT · 10.oox 6.92 69.20% 91.68 
30.96 38.94 132.36% 8.56 84.79% 92.27 
32.23 26.26. 128.57"-' 14.15 H1.45% · 123.40 
19.30 20.46 95.04% 101. 92 
-0.29 0.07LT 

198.15 203.63 NOT CALC. 9.97 99.65% 95.88 
10.47 13.63 67.60% 93.81 
21.30 28.27 66.75% 92.75 
20.34 21.05 NOT CALC. 10.11 101.05% 105.95 
12.28 12.61 -33.20% 100.40 

128.51 130.87 NOT CALC. 9.76 97.60% 94.69 
0.15 0.54 

17.49 18.72 89.23% 91.78 
-10.00 12.94 NOT CALC. 79.84 
19.95 21.23 - .100. 76% 9.63 96.25% 94.95 
53.81 54.67 53.34% 107.06 

-18.20 17.49 NOT CALC. 4.38 43.80% 90.39 
-17.31 1.44 LT 
17.55 26.01 

106.47 102.36 422.28% 71.86 
9.65 12.56 62. 17"-' 102.65 

946.02 959.77 NOT CALC. 97.77 
30.67 31.47 84.53% 102.81 
11.06 13.89 . 
14.44 18.75 91.72% 93.84 
-8.15 16.72 

·12.35 1.54 
18.06 19.25 91.00% 9.28 92.75% 92.29 
18.93 20.08 89.85% 10.41 104.00% 97.24 
4.34 6.47 

157.72 275.52 .30.52 
-0.63 0.92 
18.91 19.74 92.53% 98.20 
18.26 20.54 91.99% 9.44 94.59% 95.56 

101.00 21.00 10.00 1.00 



ICP Results 

Date Analyzed 
Procedure:. 
Analyst: 
Digestion 
Procedure: 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

"it:irBismuth 
Boron 

•-:;:f Cadmium 
Calcium 

f-j'• cerium 
Chromium 

0 Cobalt 
Copper 

!":J";, Europium 
Iron 

L,f:t Lanthanum 
Lead 
Lithium 
Magnesium 

~'\¥ Manganese 
Mercury 

- Mo l ybdem.111 
Neodymium 

-·Nickel 
.. Phosphorous 

.a_;,; Potassium 
Samarium 
Selenium 
Sil icon 
Silver 
Sodium 
Strontium 
Sulfur 
Tantalum 
Thallium 
Thorium 
Tin 
Titanium 
Tungsten 
Uranium 
Vanadium 
Zinc 
Zirconium 

Dilution 
Factor 

.. 
LMCS 

Standard 
Recovery 

% 

99.40% 

98.57% 

100. 73% 
97.58% 
96 .• 60% 

10.1.90% 
91.68% 
92.27% 

123 •. 40% # 
101.92% 

95.88% 
93.81% 
92.~ 75% 

105.95% 
100.40% 
. .94.69% 

-91.78% 
79.84% # 
94.95% 

107.06% 
90.39% 

7'.86% # 
:102.65% 
97. 77"J. 

102.81% 

-94 .. 32% 

,92.29% 
97.24% 

0.,00% # 
,_98.20% 
95.75% 

:111 

Page 3 of 3 

. ACID ACID 
DIGESTION DIGEST. 

Spike Spike LMCS LMCS LMCS LMCS 
Standard Standard Standards Standard STANDARD 

LMCS ID Values IDs VALUES IDs 
Book Book Book 

ppm # ppm # ppm # 
added 5.0 ml 81C11A in 81C11A 

103C15C 82C11A Sample 82C11A 
+ 

10.00 5.0 ml 100.00 100.00 
104C15D 

10.00 100.00 100.00 

10.00 100.00 100.00 
10.00 100.00 100.00 
10.00 100.00 100.00 
10.00 100.00 100.00 
10.00 100.00 100.QO 
10.00 100.00 100.90 

t 10.00 100.00 100.00 
10.00 100.00 100.00 

10.00 · 100.00 100.00 
10.00 100.00 100.00 
10.00 100.00 100.00 
10.00 100.00 100.00 
10.00 100.00 100.00 
10.00 100.00 100.00 

10.00 100.00 99.80 
10.00 100.00 100.00 
10.00 100.00 100.00 
10.00 100.00 100.00 
10.00 100.00 100.00 

10.00 100.00 100.00 
10.00 100.00 
10.00 100.00 100.00 
10.00 100.00 100.00 

9.95 99.50 99.50 

10.00 100.00 100.00 
10.00 100.00 100~10 

10.00 100.00 100.00 
9.98 99.80 99.80 

10.00, 
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U-· "l-·89 11: .18 
Method/St•ndard Rnull Unil1 

LA-212-103 NONE 

An1ly1t-2 Anltyll-3 

HII Hro 

limo Compfe-lad 

AnalyJl-4 

H,. 

Chorgo c­
~!87'.)L 

Customer ID 

Hfl 

llorunt 

I) 

_.._,,,..,o-ii:,1 

6' 
Pl 
t-' 

'-< 
[/l 
I-'• 
[/l 

0 
Hi 

C/.l 
0 
t-' 
I-'• 
p. 

C/.l 

! 
t-' 
(l) 



I I· 2 n 

Sarial Na Sawi:PN Polnl Priori,, 

F· SOOJ.--·5010 SEGMEN1·~2 -1.l- 7·-89 · .11: ~ 19 
O.termination Method/Standard 

i. H20 I..A-564--1.0.t 

Chorvt~ 

WB75L -t) 

Samp .. Sin 

? 
Remartia. Celc;ulalion1. Re,i.lts: 

2'1 , ts.--S,o c::;. 

23, ~--1, s- T. 

.2.'-/,32.."35 

Analyst• 2 

{~r 
Mn 

,,- '1,f- f'i 
c,,-

Seriel No. &rnplc, Point 

Ot-te,miMtion Methcd!Slandard 

;-: H20 
S.mpi. Siu 

? 
Remarks, ca1euLationt:, Ruulls: 

. Mc·•- j"'fll" ·-,.- s· ., •. LE I. ,.;, .. ,.· ::f...,.;/'5f;')i~_• ... _ 
Lf'IC!:l ID, __ ../1.Cif..11.f,, _ 

~ 't, t>-O 7'j ~. 

23,'1~0"3 T7 
.2, '-/, 02 $ ~I 

Hrs 

Dll1 

/(-J-f 
Time Comp1e 1ea 

CuttorMt ID 

if -1)(/o 

2 <./, 3 2 .Z.3 v../'2.-
J.1C.j 

An1lyal .3 An1lyst-S 

"'7!}~ 
H"' 

DIie PrlOf'lty 

11- 7-89 11. I '.? l.9 
Re5oull Unit, ON.roe Code Rerun& 

t.1.J.87 ~)l~ 0 

0 9 ·7 

· Se-ri,it No. &A,ric,le PolM 

Dllerminalion Mt>lhod/Sland6rcl 

Dote 

1.t-
Rnun Unill 

Time IMued 

7--89 .1..1.: ·2 

1/. H2Ci U~-·564-.tO.t ·1. 
Semple 511::11 

--:., 

DI.IPL.'[ CATE SAl-!F'l..E 

Clle 

//-2./ 

Serial No. 

6 

T 
Iv I 

H•I 

Se rnp1e P:,int 

Cu1tomu ID 

,. 

~-2.177 c..,,Z... 

Hrl Hro 

Dall 

F 5000~-5~10 SE:GMENT--1 11-- 7--89 1.1: 1. 
Cll!'lerminalion M.thodtSlanCMi,d RHUR Unrb Ch.arQe Code 

'!., F~ECCJ'·JE!":Y ~JB?:'.ii.. 
Salflplv SIZI 

Remerk1, Calcul1tion1,-R1t1ult1: 

Anll;1l•2 Analyst-3 

H" Hu 

Priority 

0 

ttro 

Priority 

19 
Rerun, 

() 



j 

U1 

q ,Q_: 
.r· -./' 3 

Svrlal No. Sampta Point 

F 5021.-5310 BEGME~IT-22 
De-term1nauon Mtthod/S'll.ndard A111M Unltt 

:'. H20 LA-564-101- ~ 
Sample Sile 

Aernarlu1. Cek::ulaliona. Rea.ults: . 

C••rve Cod• 

1'1B75L 
Cuatorner ID 

. ... 

Priorlt, 

,18 
11o, .... 

0 

REA;;i!~i-H BIJ,NK 

'7,.S ,"II 6"'3 (;.., 
23.'{I c-3 f: 

(0, 000'1 }, ) 

Z ~, 'l/'/'-J Iv I 

__.,...., . 

2.3, C./J 'iO ~-;:---·--; 1 "/ _.d 
,.,,.lysl • 3 Anaty11:-, 

H,o Hra Hca Hra 

eo,. 

/I- 2./ 
Tim@ Com~~led 

IW-6800-()III (~·10-1131 



9 0 4 

~ .-------------------------------------------------------------------,[I) 
&iirialNa. S..MpliProlftt 

F 5006.-6000 SEGMENT-7 

FUSION LA-549-141 

°"'" Time - . l'rlarity 

Rnull Unlll 

GIL 

11-, 7-89 11: 2 18 
Qio191 Co<lo 

WB75L 
11o ..... 

. o. 
Sample atz• I 

? . ft •of.O 
1------------------····-.-T•"i"?T~sll'r--.... -,or:,,....,,--:---t 

""1nofb.C.IQ,lallono,llnull•: U·i. • U:>1:.U:t:,U:it:;t.~ ·***** 
GRAMS SAMPLE • f.!.15:_ 
VOLUME ON --
COMF•LETION . ~ J,,,J:_.. 

···· > ,:,. 1;.f,J5 tAH::< 
'11.,,22~-89 :1: £2::~E,:.!58 
.~ti ..... , . .,, .,1 . .,. . ... ~~ .. ,.., .• :_. 

~ 
·14ra Hn 

,-,1-.P'i 

~1(11-10-&11 

,, 

F 5007. -610(1 s·EGMENT-8 

FUSION 
,-.ploSln 

? 

LA-549-141 6/L 

11- 7-:-89 11: 2 

- --- Ii· . 14-,fa~f ID 

_,,. 
18 

0 

- 2,oo l't l--
t-=---:-~>e:'.,..."'"2:'t"-:'.".111~, ------~----··-..-,,.,..,.,,,.-,-...,,,..,.......,..,......,.,,...,....,.,...,.,,...., ...... --1 

h;+;tc,n.,r.ll<••,r,t_***--t*·it•'l"**il-**; 
DUPLICATE ANALV..S,I.S. 
GRAMS SAMPLE J.~?!.ll.~...1-­
VOLUME ON -
COMPLETION _2e~ .,,,,G, 

' --

An•tyst-2 Analylt-3 

SEQUE:i-lc:E li : 5 
1,JT l : . 38. I 7(t6 • 
1,.iT 2: ::;8. E.845 

HET 1.JEIGHT: 

--- ~ l~. 5139 61s:o'.tt1S 

·11..,22,-s·; @ 14:27:26 
-u~*** .... .,.~·•· .. ···· l~ 

1-J.£..~=c-L::....-+.--------t------+ 
H1' 

s.n-1 No. Sunple Polnl 0ote T,.,.1-. 
F 5020,-6300 SEGMENT-21 11.:. 7-89 11: 4 

~hod/Slandanf Rnull Unil• 

FUSION LA-549-141 GIL 
Cultoma1 ID 

? 
Rtm,.ru, Calculations. Re:w1t:1: 

REAGENT BLANK 

Ant•1 Alllt;lt· 2 Analyll •3 Analylt ·• Analyll • S 

Hrl Hro Hrs Hro ... 
DIie/; Tlrn,e Compillle<I 

-7-

l'rlorlry 

18 
llon.N 

0 

_, 1~•1O• .. l 

I-'• 
0 
:;! 

0 
I-'• 
[/l 
[/l 

0 
t-' 
s:: 
rt 
I-'• 
0 
:;! 



Set'ial NO. StuTl:plc Point 

F 5020.-6320 SEGMENT-·21 
Oet.rmm• tion Method/Standard 

AT LA-508-101. 
SlmpJe Sire 

7 

Aem~,u. Ca!cufotlons. Re&ulla: 

REAGENT BLANK 

Analyst •2 

Hr• 

Time Completed 

Serial No S11mpte PC){nt 

Aetull Unita , 

'-1CI /L 

I 

Char;i. Coda 

i--JB75L 

CuttE>ffl.,.10 

""''~t• .. 

Hrs 

f' ~i007 .-6120 SEGMENT-8 l.l- 7-Rf 
[)etuminatior, Method/Stand ltd R~t"Ult Unlls. 

AT LA-5•8--101 uCI/L 

Sampte Stz~ 

? 

Remarks, Calculation,. f11uut1s· 

DUPLICATE SAMPLE 

Hn 

,\nlll~-3 

Oiarve Code 

WB75L. 

Cu•tomu 10 

Anaf,,..t·6 

.... 

Ptlorfr~ 

1.8 

Priority 

19 

Rerun!! 

0 

t"l ·-~; ,., 0 

Sena! No, Semple- PolM 

'F ooo~ .• •·-6520 SEGMENT-6 
Oeterm1n1lion Mothod/Sland&rd 

AT LA-548-101 

sample Size 

? 

Rllmai'ks, C..1cu1•1icin5, 11111:nult&: 

LMCS CHECK SAMF·LE 
LMCB ID~.,6'~-

o.,. 
-11-

R111uH Uniil:1 

'l. RECOVERY 

Analyst• 2 Analylt-3 Anall'Sl-4 

Hr& Hra Hra 

Onto Time Comol~l•d 

11~zr;,-~'1 

S.,r111 Ne. S1rnpte Polnl 

F 5006.-61)20 HEGMENT-7 

De1e-rminalicn ._.e1r-.0t11Suine1era Result units 
AT LA-568-·101 uCI/L 

Sample Size 

7. 

.. ,.. . .,..,., Analytl • 3 Analy11 -.ti 

Hr• Hrs 

... 

Analyst-5 

ti!.(/': 
Hr• 

Charge Code 

WB75L 
C1.r.11ome, ID 

Hrs 

Priori'ty 

19 

Priority 

19 

>-3 
0 
rt 
Pl 
I-' 



co 

!.~-----------------~---------------~~ 
lt;/P- l~/1,. £ 

-- Alphrc'~ulitiD!l by E!IB D11 11·30·198, 1l 02:Sl:!6 
Det i16 2 •inch IOll!lt Alph1 lff, ; ,22 
Suple ~ize : I ea Dilutill!I : I 

).., &unl 11 

Ir 
• 0.2 s 8, l'IOOE-&7 uCi/ea alphil 

Iv 

flwnl I 2 

- il.2 < 6. 756BE-07 uCilu 1lphl 
I~ 

h,(t­

'5/ _..___ __ ,l 
/::, 

lo 

Alpha Calculation by DI! on ll·29·198q at 21:S0:3b 
ht tl6 2 ·inch -o,Jnl Alpha eff. : ,:U 
Sa,p!e size : .5 al ~ilution 1 IOI 

Nc~nl I I 

SI 
------···--- - Q, 6 

10 

Mount I 2 

n 
-------·--- • 0. 6 

10 

l.6612E+OO uti/L 11,hl 

uqs7E+OO uCi /l ilph1 

0ZL9·'L00S :l 

-f5ll - ·" Jo 

Alpha CalculatiDn by BH Dn 1!·29-1989 1t 21:46:03 
&et 116 2 ·inc~ 1ounl Alpha tff. : .22 
Sup!r 1iz• : 10 •L &i!ut!D!I : l 

" 
!01111l 4 I 

• 0.6 9.!728E-03 aCifL lipha 
10 

nount I 2 

no 
• • 0.6 • S,6Sl4E·03 uCi/l llpha 

JO 

ozs9-·soos =1 

16/v-
__,_7 ...... I __ . -' 

/D 

Mpha Calculation by D~ on l1·2'1-1'18~ 1t 21:51:35 
Det Ile 2 ·inch IOllllt Al phi eH. : ,22 

/0 
.Suple sin : .5 •L Dilution : 10! 

Mount t I 

" --··-····---- - 0.1, 2,b884Ei{)0 uCl IL alpha 

~ount t ; 

68 
• o.6 ~ 2.Sbm+oo ue111 1lph1 

0209-·9009 :l 



Serial No Samp,le Point Date Tiffie laauad 

F 5009.~6520 SEGMENT-10 l.1- 7-'89 11: 3 

Oelerminelion MethOOISi.!lridard Rttr.un Un1t1 Charpe Code 

AT LA-548-101 'l. RECCIVERY WB75L 

Aem4rkr.. Calcula ~re. Rt!~I~ 

LMCS CHEC,f ~MPLE 
LMCS rD 3 '/'-/ _ 

j 

0&1• Time Cornp'9te<I 

/(,,,zf~i7 

A.n• lysl ~ 3 

Cu1tome, ID 

}<.-r 

<2B.O°lo 
L ~603-J... 

Priorjty 

19 

~IIFl-10-83) 

0 9 7 

Serial No. Sampla Poi~ 

F 5008.-6220 SEGMENT-9 
Me,thod/Sl.111.,dard 

o.,. 
11-

~es1,,1lt Unit, 

7nf :n·ir; 
I':,',.., \-U 1'1 

AT LA-508-101 % RECOVERY 
Sampi. Si?lil Cu1tomer ID 

7 l<!:>C 
Remorki, Calcul1ti0f'lt, Resviai: 

SP I ~:E SAMPLE Ff &>ob ._ 
SPH.E 1.D ~~ ;t._...,..-:) 
S~Il<E \l[!D.J!' - . .//J~ ~~ ~- b 

.· . A.~ 
\"',. ~ ("'\ . \,__) 

~~-
A.natv,1 • 2 Analyst· 3 Anely!t - 4 A.nllllyBt 5 

Hr> th th 

Time Completed 

/1-2 --ft 

Priority 

19 

Reruns 

0 

M-N00-0!!1 (~·10-93) 



9 :l 
,, 

r,-:-;------------------------------------------;3 
lb/ 7- / C/z- ~ 

1/~~ ~ 
, 

0 
- ~ '2.. 1tss- _ .. (, f:: 

Alp~• Ciltulation by EIIB on ll-:SO-IM et Ol:03:II 
Btl tl 6 2 -inch aount Al pAa eff, : .22 
Sa1ple size ! 10 •L Bi!Dtion : I 

ftcunl I I 

•26 

10 
- 0.2 • 8.6814[-03 vCi/L lllpha 

K011nt I 2 

m 

10 
- 0.2 • B,927JE-{13 aCi/L ilpha 

oiss-·5oos .:1 

/O ~ 
::r' 

;/J'J 
Alpha CalculatiDn by D~ Dn 11-2'1-1'111'1 at 22:22:04 
Del Iii 2 ·inch •ount Alpha eff, : .22 

--S,11ple sin : . l 1L Dilution : 101 
lo 

!lounl t I 

- il.b • 8.87J&E+OI uCill alpha 
10 

lloun\ I 2 

m 
---------- - 0.6 8,91:rot~OI uCi/l alphJ 

10 

.. 

ozzg-·eoos .:l 

pi 

0 
::l 

g. 
(I) 

~ 
tn 
t-'• 
0 
::l 
0 
t-'• 
tn 
tn 
0 
~ 
i:::: 
rt 
t-'• 
0 
::l 



l_ 

~ 
~ 

Mt!hod/SLlnCl&rd 

n 
'>y' 
!'t, 

TB LA-508-101 
A&~utt Un1b 

uCI /L 
Sample Stu 

? 

Remerks. CeSculatiom. Results: 

REAGENT BLANK 

< 

Analysl • 3 An•lyst • A 

H,a Hrs 

s-
Setial No. S.mplc Poinl o.,. 
F 5Ci<)7. -6125 SEGMENT-8 11·- 7-

Oet•rmination "'1othodlS1Rnd1i110 RHUM Unill 

TB LA-5Q8-101 uCiiL 

f: OZ-

Analyst - 1 Ar.alyst - 4 

. 'e, 't 
H•s .... 

D.ale Time Compf.elec:l 

II- ,Zt:?-: ft;-

i a 

·Priorily 

18 
Reruns 

<) 

Cuslomer JO 

An•ty1I. S 

MwMD41 (R-10-93) 

Priority 

19 
Aeruna 

0 

Cualorr-er 10 

AN!y61•5 

M-6&:,0--061 (R-10-&31 

Serial No. Sample- Point 

F ~~)5.-6525 SEGMENT-6 
Dreterminatio" 

TB 

,, 
: 

~,ttt-.od!Stand&rd 

LA-548-101 

°"'• 11- 7-M llriorffy 

19 
Retun Unit• ""'""" % RECOVERY 0 

Customer 10 

Remerks, C&lc\.tl1ti0n1. Resu111: ·~ 

LMCS CHS~ SAMPLE 
LMCS ID ,ifJ eflf h a: 

. /il. 93.7% I ""3~-:, . l 
• \ 

0
li\\'\ -

Analys.t-1 Analyll-2 

Time Compteted 

"4-M<D-<>!1 !R•>O·BJl 

7-rf 
Serial No. S.mplc Polnl Cat• 
F 5006.-6025 SEGMENT-7 ll--

P'rlortty 

19 

Oelerrnin&lion lw'li!lhod/SUlnd11rd RHuh Unll1 Ct1arg1 Co-oe Rerun• 
TB LA-·508- .l 01 uCI/L WB75L 0 

Semple Si.te Cua1orner 10 
''l 

Analyit-2 Analyel • 3 ,lne:ly1l • °' Analyal • 5 

/4Al/ .... 
Dole Time Completed 

//- ,l 'i -f<; 

1-3 
0 
rt 
Pl 
~ 

t:;c 
CD 
rt 
Pl 

~ 
Pl 
~-

'-< 
[/l 

t-'• 
[/l 



9 0 9 0 

,--------------------------------------------~~ rt 
Ill 
I-' /{.,/ ,._ 

fl(Q( 

_j C/ 7 Mabl~ion by EIIB DP 11-30-1989 at 02:51:14 
/L-? l!et j[61 (2 -inch 101111t Bela rH. : .m 

Suple sin : l H Dilution : 1 

!fount t I 

~-~~-------- - 17.0 9.0724E-C6 uCi{ea •eta 
/,:., • 10 

llounl I 2 
<~.\79 ~}L 

163 
- 17.0 6.BllOE-06 uCi/u heta 

10 

sz[g-·ozos .:1 

/h(t,;-

i5J~~5" - IP 
lo 

l!:/f!2]L 
lo 

Beta C,ltula\ion by OM Dn 11·29·!,'B9 at 21:50:34 
Del II& 2 -inch ltllunt Bela eff, : .2'ii 
Sa1pl, size : ,5 1l Mlution : ivl 

~cunt t i 

1535'35 

10 

l!olint I 2 

- IB.u • 4.7942E+03 uCi/L h~la 

- 18,0 • I. 5')58Et03 uCi/L beta 
10 

S2L9·-LOOS .:I 

IO 

l5'lo 
/.:, 

liet1 C,l~ulatioo bt Dl1 Dn 11-29-t,89 at 21:46:vl 
Det llb · 2 -inch 1011nl l\eta eff, : ,291 
5111,ili 1i1t : 10 al liiiution : 1 .. 
l\ount I i 

8861 
- 18. 0 • !. 3~38E-Ol uti /L beta 

Iv 

l!O\lnt t 2 

iS98 
- 18.0 • 1.3031E·OI uCHL beta 

IG 

szs9-· SOOS .:l 

I&,(,,,_ 

~os~o? -t? ,~ 

~O'(!t./l 
lo 

Bet• Calculatfon by DK on 11-29-1989 .t 21!51!33 
Det 116 2 -inch tount Bela eH, : • 291 
Satplt sia : .5 IL Dilution : IOI 

llount I I 

2v520B 

!O 

~ount I 2 

204141 

10 

- 18.0 c b.4!0'1E+Ol uCi/L bt!ta 

- Ie.O • 6,3775E+G3 uCi/l beh 

szog-·goos .:1 

~ 
Cl> 
rt 
Ill 

5' 
Ill 
I-' 
~ 

Cl) 

I-'• 
Cl) 

0 
::l 

g. 
Cl> 

"rj 
~ 
Cl) 

I-'• 
0 
::l 
t:/ 
I-'• 
Cl) 
Cl) 

0 
I-' 
~ 
rt 
I-'• 
0 
::l 



.1 9 

t-3 
----,-~-L:---------------------------.-.Cf---,-i)-------;.._ ______________ ~ 

Octt Tlffltfuued PrtOrily 

F 5009. ···6525 SEGMENT-10 11- 7~139 11: 3 19 
Oeterm,nation Jle,utt Unit1 
TB LA-548-·101 i. RECOVER 

Ana1yc1 -1 Anel)"Bt -2 Anolyllt ·4 An111yst-S 

Hro Hro Hrs. 

Time Compl,pt~ 

&tn1I No. Sal"npa P0int Oltct o.r u ~ Priorily f-1 
F 5008.-6225 SEGMENT-9 11-· 7rRr, )13 19 b:I 

Dete-rmW'laticn Method/Suiftdard ~1utl Unrll C:Nrgt COd:e 

TB 1..A-598-101 % RECOVERY l'-1875L 

Cuoicmer ID 

Remorh. C.loulahon•. Re,ut,11:~ .._ / 
SPIKE SAMF'l.11"" p,.,.,., ll,V "-
SP I KE ID ..:Fo..~~.ir f 6/_-o 
SPIKE VOLUMr_mac.f l_p", • 

~lp,A&-~~ lo.~~ is~ 
Anal~-2 ,..,.1y., .• Analyst .. ! 

Hrs Hr, " .. "" 
Diile Time Compleled 

11~~7,Yf 

Raru,11 
I) 

(I) 

rt 
Pl 

~ 
Pl 
t-' 

'-< 
t/l .... 
t/l 

0 
::s 
g. 
(I) 

~ 
t/l 
I-'• 
0 
::s 
t:;l' .... 
t/l 
t/l 
0 
t-' 
i:: 
rt .... 
0 
::s 



9 0 9 

~ 

-----------------------------------------------7g 
//,/ t, 1 i; 1- ~ 

'g'SJ 3 ~1 b '1 C, 6 - - I? ~ 
- /o - I 7 I~ £" 

ht.i Ciltulation ~y EIIB Dn ll-lv-li8'1 1t Cl:03:os 

/.::, 
tel ta 2 -inch •DUJlt &et, ,u, : . 291 
Siaple she : 10 1l Di lut.i en : I 

Kounl I I 

8573 
- 17,0 • l.3007E:• I uCifl beh 

10 

!!o,Jnt t 2 

em 
• 17,0 I. miE-01 uCi /L beti 

IG 

szsg- ·Goos :i 

Beta C;alcul.ilion bv JIii DTI 11·2'i-19Bi at 22:22:01 
itt 116. 2 ·iAch lll()UTit !eta ,ff. : .2'11 
Sa11Ple dze : ,I ml DilutiOII : IOI 

ffcur,t I I 

4b9b6 
--------- • la,o • 7,S146E+03 uCifL ~th 

Iv 

llount I 2 

45804 
- IB,C = 7,1329[;03' •CIIL ~et« 

10 

.. 

szzg-·soos :l 

5" 
Pl 
t-' 

'< 
[/) 

t-'• 
[/) 

0 
::l 

g. 
(1) 

~ 
[/) 

t-'• 
0 
::l 

0 
t-'• 
[/) 
[/) 

0 
t-' 
i:: 
rt 
t-'• 
0 
::l 



t-' 
Vl 

<J £ '11 .S. 

•'• _ .·. ·.a, IGl/9. .'· ., .. - . 
~ -S.rial ·rw. - S.mple Point I°"'• 

Tf"'- lula'd "'"""" F ~l!)Of~ • ·-q6230 SEGMENT-9 1.1- 7-89 11: 3 19 
OMarmlnation UethDG/St.ndard I"°'"~ Uoill 

Chofil ~ "°""'" 
GEA LA-548-121 % RECOVEP'{ WB75L 0 

Sampll! Sin Curt-ID 

? :::2oo ) 
Remarit.s. Calcula1iona. Re1uh1: 

SPTl<E S~\l-1F-•LE r~ f "'" r,g CUI~-~}'._ f'··IKE ',.J . -....L~-

~i~ 

Ar-..1~1 .. t An&IY81-2· A.fl.l!llyst-3 ,..,..,.,.,., A,,-1~1-~! 

~ /J97t' 41C/ 
Hr5 Hr> K-> Hrs Hrs 

llote T1mt1 Completed ubUn~ I //-2-7 (---
... ~, 1•-10-13) 

- -- . C""". c"'. 
,__ 

387I 
Serial No. ,I Slmpto Point I Det• 

Tim• IMlll'O Priori!)' 

5020~--t,330 SEGMENT-21 11- 7-89 ll: 5 18 
Dete,=nlrv.1ion I Anul!Unlts MelhOl:!fSlanOarCI C•• r;,oCO<le Aeruna 

GG\ Lt..-548···1.2.t uCI/L l•JB?'._iL n 
Simple Sia 

Li ·7' 
cu,10rnet 10 

? IM.L 
Remsrt:s, Calculslion::11, Results: rEN~:~:~ -< '-1.'c l ~(j__, 

\ 

l.n:r;,57 r Ana1y11 .;z ANll)'tt -3 Anar,,t • • An•trst.' 

~/ 
Hrs "" H'" Hr, Hr, 

01111 "\"ime Ccmp~IPd 
ub~ I //-2,? C~ . 
~ ,_. .• eoo .. 0111 (R•10·831 

I 
I 
I 
I 
I 
I 

I 

,·"\. --~, 
' 0 ·J 1 3 

---· . 
'' ~'?73 

Sert.I~. Somolc Pom1 
rt• 

F 50Cf7 :i -i:-J::;o 9EG11ENT-8 1.1-
Ceterminatlo., Mothod/S!a~rO I R .. ult UnUI 

GEf~ LA-548-121 1.1C I iL 
S.mple S.ia 

) •• d1.) I -::- ,_,_, _, s-
~marke. C&tculltion1, Rnull1: 

DlJPL. IC/HE !;,AMPLE 

·- -
Tinw IIIUld Prtortty 

7-89 11: 3 19 
Charge Cod• """"" 1,m75t.. t) 

C...OfMrtD 

.. 

;:J1 '6.'-\~ ~ 
. 

\ 

~ -"3 :dlq u.,i IC' 
Anlll'ftl • 1 

Zta~ 
... ,,.,,,., •2 .Analyst-3 Analyst-• ;;;; 

Hns H,. .... Hra Hn 

o.,. TirM" Compleled 
Lab~ l 11~.2-7 ~ j 

~,-,,,.,..... 1 --- .,._,(11-10·131 

.Ill 

• ' -
J {, 1/J_.. 

Serial I'·• ii Sample Poinl I Oate 
Time lu.d Priority 

F 5(n)9. --6f:.::;o SEGMENT-.1.0 11- 7···09 l.1; 3 1.9 
oe1e,minaticn ,..e,rioa/Stanc,1rd I Reoull Unit• Ch,irge- Code Af.run1 

i:lEA LA-~--=i8·-121 ,: RECO'-!ERV l.-!B7!:•L 0 

Samplt SiJ:e cft/ Cu110rner IC 

? , ,<;- ?c,C n,L .,,,.,,,~ J-L. ST0.30~ 
RerNrk9, CeleulaliOn!, RellJIU" 

~cf110-~0 
o\{ 

[_MCS CHEGt-'.. Sf-,!·1PLE 
Ll'1CS i:u , ______ ,. __ , __________ . 

\ -~ S."1 \ 'lo '--\oo..,_ \!!:loo ,:;. 1/£ ~ ~.'a9 g0qlJ 

--

1'Z657K ANllysl • 2" An1ty1I - 3 Al'\aly,t • I A,.lr•t• 5 

cntJ 
Hr, Hr• Hr, Hr5 Hn 

0.1• Time Compliet.-d 
ub~ I //-)-57 ---- 5,4-&a)~f (A•IO•l.3) 

C'} 

i 
Ill 

t::::I 
::s 

Qq 
(I) 

l'i 
'-< 

S' 
Ill 
t-' 

'-< 
{/l 

I-'• 
{/l 

0 
Hi 

I' 

g. 
(I) 

~ 
{/l 

I-'• 
0 
::s 
0 
I-'• 
{/l 
{/l 

0 
t-' 
~ 
rt 
I-'• 
0 
::s 



9 

,. •• L•• ._. 
- a'• ,., .... 

S.,1a1 ,.., ) Sample Pola!· I Dall !Tl..,._ Prk,nty 

F ~,()(),', --6<"""'( C:F [::M~•-1T·-··· 1-1- 7-89 11: ;,: 19 ""·• .J •, .I .,..J .. _, _ ,. I,_,.,. I 

O.tern,:naltOn W.thod/Sl1M1,d I FIHvtt Una. Ch•rvo Codo Rerun• 

GEA LA-5'1-8-J~~.!. uCI/L WB7~'iL rj 
S.m,,le Sin 

,ru I Cuolomer ID 

'? '1<:'o~ l-...1 .r 
Aemol'l!;t, C1lculalir>na. Rasulla: 

Cs,l'o? .. ~ /.9.. 
I 

\. d..D UJU _ err °:).\nc~ 

I- l4~ 

"'t~'tt 
An.f!llys!-2 An•lysl •3 ...... 1y1, •• .An•tyst - 5 

~u 
H,. H,. H,. H" Hrl. 

Dole 

//-'}_,? 
Time C~ple-led 

LabU~ I - .. ~l(R•I0,113) 

9 

• Serial "'°· . S,mpta Point Dalo 

F YlOS,-6530 BEGMENT-6 .1.J- 7·-fl9 1.1: 2 19 
Oeierm il"lllion Mo1ne>e11St-,id1rd RH~lt Unitl 

GEA LA-5•18-121 ,. RE.COVEPY 
SamS)lrl Siu I 

? ,s-2.40.,-,,l- A'>//.. L-- €ft I 

Remarb, C.lculalions. FleMJlb.: 

LMCS CHECK SAMPLE 
Lf1CS ID ___ _ 

Analyat •2 Anll)'8'1•3 AnaIys1 - 4 

H,. Hro Hrs 

C.le . 

//-2-7 

Chorgo Code 

l•JB75L 
Cll1lomer ID 

STO 
,.· 

Lo£-.~ 

M&ll'lf •5 

Hrl 

0 



9 

Se1ial'N0. 011,. 
F 5010.-6340 BESMENT-21 11- 7-~~ 11: 5 

Ol'Mrffl~Uon MllthoC:1/$1andlrd Rnutt Unftl Chlrc,t Code 

u LA-92::,-.1 Ot, G/L 

? 
Aemeru. C.lcu'-t,ons, Reauna: 

REAGENT BLAN!< 
~~C>..\,, S.\\ei-s - too~ 

(o\)( ~.\\o-s) (,\"){,) 

-G ~\ -.c,) 

WB75L 
Cu>IOtroerlO 

~~; -ol 
~,.,~+5pK ; ,Z.J 

_-, 
~ -<\.7 ci~ 

Al'l&fyst• I 

Hr• 

0 

-·•~·10·113) 

Seiria1 NO. Doi• Time I-WO Priomy 

F 5007.-6140 BEGMENl-8 11- 7-89 U: :3 23 
Dete,.mina1ion O\aro,e CoCh! 

u LA-·925--106 G/L l•JB75L. 
Sample Siu Custome,r ID 

? /00-10-/00 

•n•lySI •3 ,.,...,,.., - 4 Anaty•t-5 

Hrs ..... HII ,..,, 
zt?-

O.tr Time Cornplete-d 

/I·.?&· rf 
... -NCX,.Ql!I' (R-10-aJJ 

5 

Se,ia!
0

No, &8,,r.ple Poinl O.te Time luued Priori!,-

F .~00~~-~~~4() SEGMENT-6 .H- ?-89 11: 2 23 
O.terminalion Method/Sl1ncard Rooult LJnij• °"""' Code At, .... 

lJ :,: RECDVEF'.Y l,JB75L 
Sample Sim cu.- 10 

f"11 ,YI! , ".J' I. MC!3 CHECK sr.,MPLE 101 a _;t:) ~&/ ,_ 
LMC:3 rn ___ ·c~.ttl~. • ~-./ -r,t.e. _. $If 

1-6/'f( 11J: 5., z-L/ 100A. 

--· . (t,){s:~'{)-")(.,)(,010) = 
,".-\l.!J -. llo 

Ar\111"1-1 Allllyll•4 Allll)"ll-li 

Hr, Hra 

Pn.to Timo COmDl~l•d 

11,1;,"'.tr'r 
:M-oooo-oe1 (11-10-113) 

S.rial No. · S.,nple Poin1 o.,. TifM luued Pric,tty 

f~ 5006.·-6040 SEGMENT-·7 H·- 7-89 ll: 2 23 
Oe1emllnatlon U.,ehoo/Si,ncard Rt1utt LJnita Charge Coda 

u LA--925- l (16 l-J875L 
sampltt sue Cuatomer 10 

100-10- /00 0 
Aem;uti.s, Calculations, Results: 

'5.\.a~ ..... \oo'>,. ;s .. ,--,,,& : .;:_£,, 

s~~f¥k: . 5? 

(o-~)(_-.;.~~0c.,)( \D\Oj : ~ .\c \-~ 
• S'ir- -. lJ.- 0 

Anelytl•I Anafyat-2 .,._n• ,)"S1·3 An11ys1. • Analy• l -5 

~ 
Hrs H,s ""' Hr• 

DolO Time Cornplt-led 

11-;:.. ,-f7 
M-68:D--Oet (R•10•831 



F 5006,-6040 

.. 

F 5007 .-6140 

( 
. _2, \ ,, J,'b/ £-S-

(oo()'i1) .s.~74, 'f.til _J{, 1'il'.1 ':' ~-'f~E-¢. 

/_ O"d'?'i!{t•SZ.( ~-:~)]~ •',:J . 
.::i ~-1 I£ ~2-

F 5020.-6340 

f f)o09Vl5,f>71,, Xrt.1-~(,()1) = 5,6rG-7 

{tr>--R)[i:{.,31)(1-~~j]-.~tJ 3.IJs-E=~ I. 

:.~/-R3~<!5,_ 
< ~ , 0 X I 0- '3- / J._ 

l . i 

. 
I"-
,-



I-' 
co 

·:-1 
-~ I ! ~'; ,.~ '"ll O 9 """ 7 f·-. i;-~ ;.:i 1 -!,,_, ~':~ -,_/ -"-;,~ r~ 1. • ,: 

c 
.-------------------------------------------------------------,1"'1 § 

Serial No. ·sarnp1e Poinl Dale Timtl'bloet.1 Prlo<11y 

-F. '.:•009.·-6::>40 SEOME:NT···i.O Lt- 7-·89 11: ~; 2:5 
O.lermin•lion Me1hodJSltftd1rd Aetu11 Unlta Ch•r;ci Codi Aifruna 

u l.A-925-106 % FlECOVEF:Y \~B75L !) 

Samp5e Size CuolomorlD 

? -LOO i"tJ3'? ~, 
Remarlt. CilJculaUon1, Flnull1: 

U•1gs CHEC_K s.e.,~i::•u=· q~ /\CD ,/1 
LML:s rn.~63.Js: lD.u-co S7tY : . IG 

(1~{s.&;i.·'tJ(.,)(1010) - sl~~~< ''17 
• '-f 7-, Ii . =. 'd,_q3 / J}:i.° .. -}.. 

Analrt1 • 1 ANlysl-2 ANll)'ll•J Arialvt,l • • An•l)'ll-5 

Hr,. Hrl 

D•la 

/!,?f-f 
Time Completed 

S.filil Ho. Samii'- Point 

F ::.i(>:)8. --6 240I SE:.GMENT --'? 
Oo1e,ml .. 1~0 ) loltlhod/S,-ndord 

u LA-··925-.106 
S.mple s. .. 

? L, 

DIie (TilNluued 

11-- 7-:-89 I 11: 3 
Re1ult Ur-ill 

'l.. RECOVERY 
Cna,voCodo 

WB75l. 
Cu1lo1Mr lb 

Re':11111.~ee1eui.at10~, .Ae .. u~u,: ~ . _ I{ 1 • , It .i./ £. 
!:,,··'IKE Shl1F'Llo \- SOOlor. J' ·;J. v 1.1-"- :f~ • ' 
Sf"ll-:E rnp-f'/S3 .. L.. e. IO - •·'O\ c. . • 0 .I· 7e,, 
!,';PIKE VOI.JJFrt:.b~OA 3.ss·-;,;19q~r~r-+SiY<, .• 0 

Prlorily 

23 
RoM>t 

0 

. ; 5f1k ,1,..1'.,,. 10.::,A ........ y 
11$-ik t1a.P--s.1..~·'i (l<~)(s.l9~ ..A·V(\<:>,a) __ -") 

--~-"r- ,-Z?-.~lo _<t\~& 
Analyol -1 Ana!ysl-2 ...... lyll-3 Analyal-4 Anolpl•fi 

Hr> Hn! Hr. Hr• 

/I-.Jf,f9 
SH&Oll-Gel 111-10-IJI 

I-'• 

§ 
g-
P> 
I-' 
'< 
tll 
I-'• 
tll 

0 
Hi 

g. 
CD 

~ 
tll 
I-'• 
0 
::s 
t::I 
I-'•· 
tll 
w 
0 
I-' 
i:: 
rt 
I-'• 
0 
::s 



__, 
co . __, 

f,-3 _SI 'f, 

'7-3 61, •g 

'"?-il l,i,, C 

°C..h '~r6 == -Z.-3 ..s g 'e 

rf 61 ".$' 
[),, -L\. r::s }CL'7)1](~~Cl(IO? 

.: l'' / (-z-0l1' '1L"'SJ(i.6()0(lj 

Ot,59-"6005 .:1 

. (i,Jppq) . 

(z-;1 'If, '/T }(b6""o ') 
otizg-·soos .:1 C, 

I-'· 
t/l 
t/l 
0 
I-' 
~ 
rt 
I-'· 
0 
~ 



Samph Poinl 

11 ·· 7-El9 Jl: 'l-

' 

PrUlty 

:i.7 

1-120-DGST LA·-504-·l.01. ½ RECOVERY l~B75l. 0 
Sample Saa 

"""•rks, C111;u11111on1, Rnurta: 

SPIKED ANAL VS IS 
BRAMS SAMPLE '•O·'flJ VOLUME DN -~----.fl-• 
COMPLETICJN J/)Q ML 
VOLUME SP H:F.. ---- --···· 
·sPIKE ·ID ·-------

1-%- -~ 
\.C½ -~\~ ,ro 

Anaiylt•t .... 1ye1.2 Anaorst-3 

'iJcn)-5 
Hnl H,. 

Serial Mo. Sample Point 

F 5011.,-7000 SEGMENT-12 
MelP'IOCIISUindan:t 

H2D-DGST LA-50•l·-10l. 
· Sample Size 

? 
FlePNi,._5, C.k:ulalklns, RHUftl: 

Gt~AMS SAMPLE ~ 9'-/CJ(j c; 
VOLUME ON --------·-···v 

COMF'LE:T I iJN __ j(J0__.11'4------

Analyst • I, • i Analyst • 2 
T11- ..S .._. f]I 
J)t..~ 

H<, 

Otte Time Completed 

H'11 

G/L 

Anolrst • • 

Hrl 

IM-M00-Gl!I l~•l0-131 

Dato ri-- Priority 

l9 11.- 7--89 l1: 3 
Ron•>1 

l~B75L 0 

(. .J, l J 

9 0 9 

Serial Na, S.mptt, l'Oinl Dalo 

t= . 5i:;:z2: ·· r',00 ~3E6MENT--?3 l1.--
Deterrnint!lhon Mefhod/St1ndard Result Unllt 

H2Cl··D!3ST L.A-504--1.01 G/L. 
Sample Size 

? 
Remark:!. CelculatioM. Re&Ulb: 

RE.AGENT BLANK 

Analyst•1 

'807,5 
Hq, 

Tim• Completea 

Ar.alyat-3 

Hno 

Tl'"9lnuad 

7-89 .L1: 5 

.. 

Priort,y 

.18 

0 

S. rial No. Sample Poinl Dale Timt, ... UICI Priori!)' 

1;:· F · 5012. ···7 LOO SEGMENT-··13 11- 7-89 1.1.: 3 
o..te-rmlnation Melt.odlStanda,d 

H20-Dc,sT LA-·5(14-101 
Sample Size 

7 
Remarks, Cllcul11ions, Ae1ults: 

DUPLICATE ANA~YSIS 
GRAMS s,=it·1F"LE ... «...7'.~~-D..!2 
VOLL!t'IE OI\I i.J 
C{JMF"LE"!' !O!'l_· ./00...rn:./ __ 

llllftull Uni11 

GIL. 

• 9 -a,og..- = 
/too 

C\.d..D-35\~. 
. . . . 

Analy.t-2 4nalrst -3 

Hrs "'' 
D1te Time Compleled 

I I -.;J. "}-'i/'i 

L~B'?5l. t, 
Custoirr.r 10 

Y1- o,t o 

-.. -;_ :-· 



__, 

S.ritl No. Sa~• Point 

F 5012.-7100 SEGMENT-M 

H20 DGST L..A··-504···101 

DlF:ECT 
Remari.1, Caleulalion1. Fl,esult1: 

DLIPL. I CrHE ANALYSIS 
GV~RALM_ S SAl1PLf.' _t_'l.._f.p_'J._111_ 

l1 IJME ON .:, 
cOMPLET ION_S.Om.~ 

q .9~l; G ~~\~ 
q_qd,~ )~ 

,.,,.,,.,,.' 

Da10 TitnG Cotnplet:'!ld 

.. 

" ./ 

Da'8 Tlmol-

Rtsull Units 

GIL 

11- 7-89 .tt: 3 

... ' 

C,_rgoc;..,. 

l:.'.nDi. 

Hrt 

Pno,tty 

26 

"""'"' 
(> 

0 

Sent.I No. S.mpl• 13oil'lt 

F ~;t:,1·~ .• - 7'2.00 SF.Gi'IENT-hl 

Ollt'!lrmine1lon Melf'\Od!Standard 

H:CO-·DGST I A-504-1•.)l. 

~m.ar.u, CalclJl&tlcns. Result&: 

SPil'-"ED Al~AL"r'Sf9..... 
GRi-\MS S~,MPI..F. __ ,.;,.,1.__IJJ9 
\/CJLUl1E fJN 
CfJMPl..El"ION~ _,C/)_~-~---
VOLUl·IE SF'I :Io ..... J) .... ___ _ SPt~""~~ -i·D\ ... -···. 

\.01..{~ e. \ \Q 

°"'" 

Sc,rjal Ho. Sarr.pl• Point 

Cate Tltne luuod 

l . .1.- 7-89 :11.: •l 

Retu4t Unltt 

Y. RE.CUVERY 

Dalo 

ChArge Codo 

E21i)I 

F ~n11.-1ono 5E5HF.NT-L u.- 7-89 

Daterrnln1tior, ~hOd/Sl•ndard 

H',:,f.1-· PC'ST I_ !\-•::'),1•.+··.l.O:l 

Sample Slzfl 

DIRECT 
Remarks. C&lculatlons, flflultl: 

GF;:,w1s s~"\l•FLE ,5/.!..f V.­
voL. UME mi 

COl~:-~~-4~--~~j~ -·· 
\.Oo~G 

1

519-

An1IYl,I• 1 

02:? 

6-27-90 

Re14,1\t Units 

13/L 

CMr~ Code 

C~ !.l'l 

Hn 

Prlo•lty 

?.l, 
Ron,na 

(! 

,.,. 
.:.0 

Re<un• 

0 

~ 
Pl 
rt 
CD 
ti 

t, 
f-'· 

I.Q 
CD 
Ul 
rt 
f-'· 
0 
!:j 

,_. ,_. 



N 
0 

9 l 

S....i• INo. Sample Poirit Cate Priority 

.!.8 SEGME:NT·-·2~) 
Re9Ult Units 

r 1_,f)--5:33-1,c,5 

? 
Aemaru, Cllcu1a1iona. Atsu,1t1: 

REAGEi\lT 8LAl\iK 

Ar-.lyst -2 An• iyll-3 

H,• Hr> 

Time Completed 

S.ri• I No. 

F 50.1.1.-7071 SEGMENT-12 
0.l•fmin•tian 

F 
S.mpl• S4zt 

? 

Rnult Unit• 

LA-5.3:~-105 PPM 

-10 
· Ramark•. Cllculatlons. R-esults: 

" 

Analyst -1 An.alyM .. 2 Analytt• 3 

(J~101 
Hrs Hrs 

Time Cornple-t~ Lib Unit Mgr 

11- 7·-•8<; l.1.; 5 

Anal"'' - 4 

°'""" Coda 
llJ8?:3L 

Custom. ID 

Tim• .. ..,.... 

11- 7-89 :t! ~ 3 

!) 

19 
Aeruna 

0 

err; 

0 9 I 

~ti• I No. Sll.mple Point 

F :;0.1 O .. ···7!571 SE!3MENT--11 
De1em,ination 

F 
Sa!T'llle Size 

.t00-·.10 

"-49thod/Standatd 

LMCS CHECK SAtlPL.E 
LMC!:l ID __ (LC .• l.Ll:t.~----

Hro 

Tima Cornph:slod 

&trial No. 

Dole Thn1 luued 

.11.-· 7-E9 _! 1.: 

,: F:ECIJVERY \,J875I.. 0 
Custome, ID 

11...ao ... 1111-10-a1 

Dot• Time luu8d Priori!)' 

F 501.2, --?:L71 SEGT·1ENT-· .1. 3 11- 7-89 11: ·, ·-· 19 
Ootermln•llon Mell'lod/Standard Result Unlls CNr~Cod• RnruM 

F Lh-533·· 105 WB75L 0 
Sample Sii• Customer 10 

? -10 
Rtlm1rka, Calculations. RMulls: 

DUPLICATE SAMPLE 

Analys1 .. ,1 

Hr• 



9 ca e~ 
-c~ ~.J 9 f\ V 9 

H 

r---------------------------------------------------------------------,0 ::s 
Seri•I No. Sample Point 

F 50l~.-7571 SEGME~IT-15 
o.t• rmination 

F 
Sam.,.. Sli• 

l(H)-10 

Me11'10d/Stat1d.,d 

L.A--5T:-- J.O~ 

Remarlu,, CAlcul4llons. Resull3; 

LMr.S CHECK ;,;f\f<jPJ .. E 
U1CS ID _t.,e,_/III.~---

Analywt • 2 

"' 

Result Unil• 
11- 7-89 .1.1: '1 19 

t.JB75L 1) 

.Anal-,.t •• 

Hr1 

Set-111 No. 5,a,..pi., ~oint O:a1e Tlm• 1-.,.,d 
F 5013.-7271 SEGMENT-14 11- 7-89 11: 4 

Oe,.nninaUon Method1S1Andatd 

F U.\-53~;-105 

Sim~,. Si10 
? . ioo L."'.' \O-L 

Rem,iuk~. Calcu ationa. Reaull3: 
SF'IKE S?'tl'lPLE 'F Sol I 
SP l l(E ID 4 Ol:. <J--=--A... 
SF' I KE vo~..s.o.,,..._L 

. 05 i-,..t_) "t9. '°7'9 (_'5l) 
,0 

AttAlyil• 2 

4: 5 
Ou• Time Cornpl•lad 

\ l-L-89 

R• tult Units 
i'. RECOVERY 

Cu1totni1r 10 

69-046 

)( \00 

Analyst.• 

Hr• Hn 

"'"""' 19 
C') 
::r' 
ti 
0 
s 
Pl 
rt 
0 

(lq 
ti 
.§ 
::r' 
I-'• n· 

5' 
Pl 
I-' 

'-< 
(/1 

I-'• 
(/1 

0 
Hi 

g. 
(1) 

::i;:: 
Pl 
rt 
CD 
ti 

t;1 
I-'• 

(lq 
CD 
(/1 

rt 
I-'• 
0 
::s 



H 

,-----------------------------------:------:----7§ 
s.rtal No. S..m"'9 Poinl 00!9 Tl!Ml-

F 5011,-7072 SEGMENT-12 11- 7-89 11: 3 19 
Determination flilitult Unltl 

CL LA-533-105 PPM WB75L 0 

7 0- 0 

Hra 

S.mp!• Point 

SEGMENT-14 

t.- lOi--,L 
maf'M;, C.ICUI tlon•, Rosults: 

SP I t:E SAMF'LE 
SPIKE [D ~~C9: -A. 
SPIKE VUC .S'}ul, 

AMlJIC Unit1 

7. RECOVERY 

-

~) ( 32.IJ) -(14.9)( 1.10) 
)l 100 "' s 4 B o/o 

Oos-J ( 
$.oS 

ndysa-1 ,.,,,Iyo(. 2 

H" 

14:4S .. Time COmpl•le-d 

51) 

Priority 
19 

Sllrl•I No. Ssmple Point 

F 5010.-7572 SEGMENT-11 11- 7-89 11: 3 
R.ooultlJNu, 

CL 

~lllodJSla-rd 

LA-533-105 7. RECOVERY 
Ct>orv,,~ 

WB75L 

100-10 
Remark,. Ca:tc;u1toon1. ~tta: 

LMCS CHECI( SAl'1~E 
LMCS ID _...J.,~-

Hro Hr> 

Tims Con,ple1ed 

Cuo1.,.,.., ID 

8 

Aaa,-,.t-3 Anal:,.t • • 

.... 

Priority 

19 

S.rlal No. Satnploll Paint °""' Tlmo ,_ l'rtcritJ 
F 5012.-7172 SEGMENT-13 

0tr.rmir,1tion UethodJSt• ndard 

CL LA-533-11)5 PPM 

11- 7-89 11: 3 19 
Cho,g,o~ 

WB75L I) 
S.m~e Siz• Cuatonwt 10 

Rem.1rli!t, CAilculatKX'I•, Result.I: 

DUPLICATE SAMPLE 

--• 
Hro 

C) 

::r' 
ti 
0 
s 
Pl 
rt 
0 

Q'Q 
ti 
.§ 
::r' 
I-'• 
n 

5' 
Pl 
I-' 

'-< 
[/l 

I-'• 
[/l 

0 
Hi 

g. 
(D 

~ 
Pl 
rt 
(D 

ti 

t::I 
I-'• 

Q'Q 
(D 
[/l 

rt 
I-'• 
0 
::l 



N 
w 

I I 

H 

.----------------------------------,---------------------------------,§ 
F 5014.-7572 SEGMENT-15 

CL 

100-10 

"' 

t.lo1hod/S..ndard 

LA-533-105 

Analyoi-2 

th 

Tlma Compl.Ced 

11- 7-89 11: 4 

Y. RECOVERY 
a.,91 Code 

WB75L 

;olfoOo/o 
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