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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 1A 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 1C. Two spiking routines are being used during phase 1A and 1B. For the
following analyses, lon 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 Taboratory 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. A11 results in this data package
£e1ate ?n1y to the sample identified as segment 3 from core 5 taken from tank
41-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.?ag$1es. 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




- . wherever possible.. -

A11 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 d1gest1on The percent moisture was

- determined 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 and control
~-radiation exposure to laboratory personnel, the samp]es were not dried before

- aliqouting and digestion. This po]1cy may resu]t in some laboratory results
" being biased high.

This report is formatted into sections corresponding to the type of

dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report.” Any notable observations regarding an analysis are noted on the batch

report for that ana]ys1s Copies of laboratory travelers can be found in
Appendix A : : ' S ’ :



" SAMPLING AND CUSTODY DATA




» CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING : '
(1] Shipment Number $-022-8% (2) Sample Number 83-040 (3) Supervisor % = M
(4) Tork _2dl-u—110 (5) Riser i (6) Segment 3 : (7) Cask Serial Number y0/3 7 FeL w1
Radiation Survey Data: (8) FIELD {20} -LABORATORY (9) Shipment Description: »
_Over Top Dose Rale ¢ 4//,7 s A. Work Package Number 2w -81-204s7 W
» 7 = g :
Side Dose Rate 5 M%-{,Q /A - B. Cask Seal Number For Future Use
Bottom Dose Rate /A A C. Sampler Number Used 59
{ .
Smearable Contamination LDet vl D. Date and Time Sampler Unseated /-7-89 T SAM
' A ' (‘)lph" :gw} E. Expected Liquid Content o-20%
(bf'.{.ﬁi,m.] (bﬂ,.,.::m,, F. Expected Solid Content 8o~/ 00 ‘
RPY > RPT L G. Dose Rate Through Drilt String 200 m;—/h;—
5'_? suee) (Signature) . - H. Expected Sample Length /9 '

(10) INFORMATION (Inc/ude statement of laboratory tests to be perfarmed.®)

*Reference laboratory work request, if available.

Characterite Seqnent qccoré:f:j'-\-o wHe - EP~0210

Comments:
. Core F5

{11) POINT OF ORIGIN {12) SENDER NAME

24%-v-110

s Lo L-

//ﬁ.//~

(13)OATE AND TIME
RELEASED .

1/-7-&

Zoow Afcq

,sm'osgs/;u—nu;?/ ; 7 /ﬂ.TUO/fM K

{14) DESTINATION (16) RECIPIENT NAME

2218 tad

l// D.l Bl

(17} DATE AND TIME
RECEIVED

zoow Arca . RECIPIENT SIGNATU

4k Loate

///7/‘6'  Jars

E’ﬁs O No

(15) Seat Intact Upon R::lease? (18) Sea! Intact Ulgon Receipt?

KYes

0 No ' @Yes : 3 Ne

Shipment No.

(19) Seal Data Consistent wilhﬁ Record?

Sample No.

R yes 3 No
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Interim

Rev.B 3/27/20

SST-1

Singlé Shell Tank Waste Characterization

Summary of Core Sample

Phase

A

Tank ID: . 241-U-110

Date Sampling Initiated:

9/19/89

RiserID: |19 ..

Date Sampling Completed:

11/7/89

CoreID: |5
. J 1abSerial Ne. - FOO003 Lab Serial No.
o0
g Customer 1D, No.  89-038 g Customer ID, No.
ch &
“
Y Last Segment? NO A | Last Segment?
Lab Serial No. F0027 Lab Serial No.
r > -
€ | Customer ID. No, . 89-039 € | Custonier ID, No.
& &
¢ | Last Segment? NO vi | Last Segment?
Lab Serial No. F5001 Lab Serial No.
« =)
¢ | Customer ID. No. 69040 5 | Customer 113, No..
ol IS
» | Last Segment? NO E‘o Last Segment?
- Lab Serial No. F5033 Lab Serial No.
% | Customér 1D, No. 89-041 g | Customer ID. No.
=]
37 B
| Last Segment? YES 5:' Last Segment?
- LabSerial No. « | LabSerial No.
g Customer ID. No, g} Customer ID. No.
(7]
& Last Segment? A | Last Segment?
—
° Lab Serial No.-, e | LabSerial No,
¢ [ Customer 1D, No. E. Customer 1D. No.
zn t
» | Last Segment? & | Last Segment?
- Lab Serial No. «+ | LabSerial No.
g Customer 1D, No. g Customer 1D. No.
LG G
A Lawt Sepment? A | Last Segment?

H. S. Rich

Printed Name”

Date: 4/18/90

Verilied by:

Signature

C.'M. Seidel

Printed Name

Date: 4/18/90

Approved hy_{;v‘,fA// 7

Signature

L_H,T&y}or

Drigted Name

Date: </-/ 9= 90




SAMPLE DATA SUMMARY




SUMMARY DATA REPORT

Tank 241-U-110

Core 5
Segment : .3

Customer 1D 89-040

Untreated Sample

Sample - bupl icate
pH ' - 12.28 ‘ 12.94
"Percent : ‘

Water 39.20% . 39.06%

Fusion Analysis

Total Alpha 0.79  uci/g 0.69 uci/g
Total Beta 1930 uci/g 1830 uci/g
GEA . C

Cs-137 ] 36.3 uci/g 32.9 uci/g

Uranium 13900 ‘ug/g 11700 ug/g

Water Digestion

Fluoride 825 ug/g 2020 ug/g

Chloride 1600 ug/g 1490 ug/g
Nitrate 7480 ug/g. - 72800 ug/g
Phosphate . : 3640 ug/g 17300 ug/g
Sul fate 2500 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

Aluminum
Barium
Bismuth

Boron

Cadmium
Calcium
Cerium

Chromium -

Copper
iron
Lanthanum
Lead " -
Lithium
Magnes ium

Manganese

Molybdenum

Nickel
Silver
Sodium -
Strontium
Tantalum
Tin

Titanium ,

Zinc

Zirconium

Sample

119471 ug/g
3 ug/g
v 3537 ug/g
LT
LT
212 ug/g
LT
593 ug/g
69 ug/g
8124 ug/g
LT ug/g
709 ug/g
LT
915 ug/g

5067 ug/g -

41 ug/g
51 ug/g
LT
75687 ug/g
692 ug/g
LT
50 ug/g
100 ug/g
59 ug/g
104 ug/g

Duplicate

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/g9-

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/9



PHYSICAL TEST RESULTS
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SST-3 Rev.C

Interim

3/27/90

Single Shell Tank

Extrusion of Segment -- Physical Tests

- Phase

Analyst: Richard L. Weiss

Lab Segment Serial No.: F5001

Customer ID: 89-040

Date Extruded:  11/08/89

Liquid Submitted for Segment Analysis? -- No

Drainable Liquid -
Gross <10mi Tare | Net
Serial Date/Time / Estimated
Specific Calculated
Appearance of Liquid:
No liquid was collected.
Dimensions of Scgment »
Complets Segment Obtained? NO Length: 14.0inches |Calculated Volume: 11.0'cubic 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.

Signaydc

Printed Name )

Penctrometer ' | 18.8 Ibs/sq in | Remarks: none
Homogcnimtibn ‘
Procedure: TO3BA-00712 Revision: F Quantity of Material 187.37 grams
Date Homogenized:. 11/10/89 Time Homogehized: 5.0 Minutes
Opperator: John R. Smith (65286)
Laboratory Notcbook Reference WHC-N-3134 * - 4
. - Notcbook No. . Page No.
2 _—
Prepared by: Herlene S. Rich Date:  3/27/30 -
Prined Name
. [,-l fl - ' . . .
Verified by:_(¢Z 21 /| 5 Cary M, Seidel Date: 3/27/90
: o Aopature - . . Psinted Name - ) .
APPTOVCd B,’;%J/ZJ/ ' I;.H.'Tay‘l‘or Dute: ’5/"/7- 70
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SST-S Rev.C

3/28/90

Laboratory Notcbook Refercnee -

‘Single Shell

Tank -

Phase
- 1A

Customer ID: ~ 89-040

Volatile Organic Arialysis

Segment -- Subsamples

Lab Segment Serial No.

F5001

VOA Sample Laboratory Serial Number:

89-040-34

Sample shipped to PNL for analysis.

Date Sampled: 11/08/90

Particle Size Distribution Analysis

Particle Size Sample

Laboratory Serial Number: - F5001

Date Sampled: 11/08/90

Sample analysis performed at 222-S

Homogenized Solids

Undigested Solids Analysis .

Laboratory Serial Number for Sample:  F5001

11/10/90

Laboratory Serial Number of Duplicate Sample:

F5002

Date Sampled:

Fusion Analysis of Solids

| Laboratory Serial Number for Sample: F5006

Date Sampled: 11/10/90°

Laboratory Serial Number of Duplicate Sample::

F5007

Laboratory Serial Number of Spiked Sample:

F5008

Acid Digestion Analysis of Solids

Laboratory Serial Number for Sample:  F5016

Date Sampled: 11/10/90

Laboratory Serial Number of Duplicate Sample:

F5017

Laboratory Serial Number of Spiked Sample:

F5018

Water Digestion Analysis of Solids

Laboratory Serial Number for Sample: F5011

Date Sampled  11/10/90

Laboratory Serial Number of Duplicate Sample:

F5012

F5013

Laboratory Serial Number of Spiked Sample:

WHC-N-313-4

Notebook No.,

4

Page No.

.P

Prcp'a red\by:

Herlehe S. Rich

Date: 3/28/90

. s | Printed Name
/ : N .
Verified by: " 2o A 2 zgé{c[ ~Cary M. Seidel Datc: 3/28/90
Sipnature Printed Name ’
Approved b&'/)y‘f{/ %K L 3 Tayler Date:_%/-/9-90
Signature / ’ Printed Name ’







Particle Size Analysis:

= 2 om koM &S vy
e
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Farticle
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STATISTICS

SAMFLE NAME : SST,RBOO0031,FS001,H20,DER/ SR
FILE NAHE A\BST\F5001.003

Y LARS FOARTICLE A

ANMAL NS T G

DATE : 1471171789 | ACG. RANGE @ J.5-150 i COUNTS
TIME 2 11:04 ! ACQ. MODE : SAMPLE HIE = 19\ Y
CONFIG. i1 (0.7 51) | ACH. TIME : 568 SEC t §5.D.4U.
CELL TYPE : MAGNETIC (3)! SAMPLE SIZE : 4 H

SAMPLE TYPE : REGULAR PRER. CONF. = 95.00%(V) | SOLIDS

MEAN Diameter : S.D.
Mumber, Length 1 1.67 pm 1.6% 1m
Humber. Area : - 2.28 pn . 1.93 pm
Number, Volume : ’ J.52 Pm ) 2.50 pmn
Length, Area H A.37 pm 3.894 Hm
Lengthy Volume : 5.11 pm H.22 Bin
nrea, VYolume H 7.75 Pm ) 10.03 Pm
Volume, HMoment : 20.86 Pm 21.23 Hm

MEDIAN Diameter . MODE
Number : 0.99 pm 0.75 Pm
Area H 4.89 pm - 4.75 Pm
Volume H 11.63 pa 4.7% Pm

Particle Size Analysis:
L] fa

15

: 134016
: 0.9

4373

CONCEMTR.: 4.1E+04 #/m]

T P.GE-03 Y%

COMF IDEMNCE,
100, Q0%
TH.03%
P& 486
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SAMPLE NAME @ §S5T,BQOA031.FSO01,H20,.DEE/SEK
FILE NAME : A:\SST\FS00L.003

— —— e e B e o e e e e S S o S S e o e B = em o o S

DATE : 15/11/71989 | ACR. RANGE : 0.5~-150 ¢ COURTS s 194016

TIME : 11:04 ! ACR. MODE : 9AMFLE P B.MNLF. 2 0,95

CONF1G. : 1 (0.7 51) vACR . TIME ¢ 368 BEC i S5.D.U. : 4373

CELL TYFE : MAGNETIC (3)! GAMPLE SIZE : 4 ! CONCENTR.: &4.1E+04 #/ml
] ’

SAMFLE TYFE : REGULAR REQ. CONF. = @5.00%(V) SOLING + ?.5E-03 4

PROBABILITY NIMBER DENSITY GRAPH

Name: SST,DBBEB831, FSB81,H28, DBB/SBK Local Median @ B.99m
4, 18486 #/m1C 99.62) Local Hean(ul): 1.62pm
Hode at B.75 pm Local S.D.(nl): 1,42pm
(C SCALE RANGE (pm): 8 - 18 »» Lacal Conf(nl):188.80 2

55.81']
49.52-: 1
44.82-:
38.5'/.-:
33.82—:
27.521
22.87.-:
16.52-:
11.82—:

B

[ |
f 9 18
Size {in microns)
Linear Scale




SAMFLE NAME = SST,BOOOOQj,FSDOi,HED;DBB/SBK
FILE NAME : AI\SST\F5001.003 ’

DATE.. 1 15/11/198%9 ACA. RANGE : 0.5-150 COUNTS : 134016
TIME T 11:04 ACQ. MDDE r SAMPFLE S.M.F. s 0,95
CONFIG. : S.D.U. : 4373

CELL TYPE  : MAGNETIC (3)! SAMFLE SIZE : 4 CCONCENTR,: 4.1E+04 #7a0)
SAMPLE TYFE : REGULAR REG. CONF. : 95.00%(Y) ! SOLIDS : UGE-0D ¥

| ' PROBABILITY NWR{BER DISTRIBUTION GRAPH ,
"Mame: SST,30808831,F5081,H28, DBB/SHX » Local Hedian : B.99m

1 (0.7 S1) ! ACE. TIME :+ F68 SEC

4. 15406 8/nlC 99.62) : Local Hean(nl)! 1.6Zpm
: _ Local §.D.(nl): 1.42gm
(€ SCALE RANGE (pm): 8 - 18 )) Local Conf(nl):108.80 %
19827 —1
Sﬂ.ax-’l - :
88, B! K
78.61-: - : ‘
66.6'/.-: :
SB.Bzf: :'-
48.8'/.-: :
BB.Bz-: :
28.82{ :
lﬂ.ﬂ'/.-Jl :
Lo S R I Ay e A Ey R By H
8 1 2 3 L] 5 6 1 8 9 18

Size Cin microns)
~ Linear Scale
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SAMFLE NAME :
FILE NAME :

S8T, kONO03I 1L ;FﬁC’C’I yH20, DER/SEIX

DATE : 15/11/198% | ACR. RANGE = ©,5-150 v COUNTS
TIME r 11:04 ' ACR. HMODE : SAMPLE G.M.GF.
CONFIG. : 1 (0.7 81) P ACE. TIME. « ThA SEC vSLDL.
CELL TYPE : MAGNETIC (3)! SAMFLE SIZE : 4 ! CONCENTR. =
SAMFLE TYFE : REGULAR ! RER. COWMF. : RT.00%Y) VOS0LIDS H

1 AI\SST\FE001.003

PROBABILITY VOLIME DENSITY GRAPH

Nawe: SST,B880831,F58081,H28, DBR/SBK

9.5E-85 cermi(180
Hode at  5.88 pm

ZB.B'/.‘-IV 4
lﬂ.ﬂZ'J' r—\
16.82-
H.Bz-:
lz.ﬁz—:
18.82-
!
.82- [ |
[n.l!z-Jl
4.8:4-:
2.0
8.87-1*

a 18

—
)

.82)

Hean{mwi:

3.52

S.D.tnv): 2.58pm
(( SCALE RANGE (pm): ADJUSTED > "

Hedian : 11.63pm
Mean{ve): 20.86pm
S.D.(wm): 21.23pm
Conf(vm): 96.66 %

I

I [ |

78 g8 98 108

Size Cin wicrons)
Lingar Scale

134014

s 0.9%
2 4377

L4 O HH/m)
PLEE-OR W
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SAMPLE NAME : SST, ROO0031,FS5001 JH2O ,DBR/GEK
F1LE MAME : AINSSTAFS00L, 003

e e e e e e e s e e ke ko Bt e o G e e e

OATE : 1571171989 | ACR. RANGE : 0,5-150 fCOUMTS
TIME : 11:04 1 ACE. MODE : SAMPLE ! §.N.F.
CONFIG. : 1 (0.7 S1) ! ACR. TIME : 5468 SEC v S.D0.U.
CELL TYPE : MAGNETIC (3)!) SAMPLE SIFE : &4 + CONCEN
SAMFLE TYPE : REGULAR 4 REQ. CONF., T GS.00% ) T S0lLIDS
PROBABILITY VOLUHE DISTRIBUTION GRAPYH
Name: SST,BHBDO3Y,F5081,H28,DEB/SBX Hedian @ 11.63m
9.5E-85 cc/ml(188.082) Heanlmv): 3.52pm Hean(vw): 2B,.86pm
.- S.0. (nv): 2.5Bpm S.D.(w): 21.23pm
(C SCALE RANGE (pm): ADJUSTED »> Conf(vn): 96.06 7
1882-]'
98.81-; -
Bll.B'/.-J|
76.87—:
ﬁﬂ.ﬂx—:
5B.0z -
4!1,8;«-"
BB.Bz—:
Zﬂ.ﬂz-',
lﬂ.ﬂzﬂ

Size (in microns)
Linear Scale

T 130014
: 0.95
: 47A73A
TR.: 4.1E+06 #i/ml
: R.SE-03 %



444444
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UNDIGESTED SAMPLE ANALYSIS
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Single Shell Tank Project | Untreated Sample Results o C 3um
Tok:  241-U-110.
Core: . 9

~ Segment: 3

Customer 10: - 89-040

Check , Blank Sample - Sample Check . “

Stondard N - Duplicate - Standard
loboratory ID: .~ F5000  F5021 - . F5001 F5007 5004
o - 100.00% 483 1228 12.94 100.90%
 oter | 19540%  0.4mg 139.20% 39.06% . 96.20%

Approved b% ‘ H.S. Rich Date: 4/3/90
Verified by: /%M /(/(5 C.M. Seidel Date: 4/3/90

Approved by?%/y 7 L L.H. Taylor. Date: *7// 7/70
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Interim

470490

Rev. E

SST-102

Analytical Batch

Lab Segment Serial No.: F5001

Customer ID.: 89-040

pH analysis of the solid sample.

Instrument AL10653
Procedure /Rev LA-Q{ 2-103/A-3
Technologist 6C269 M. Franz
Date | 11/22/89
Temperature -~ [24.9C
Starting Time | 08:00
Ending Timec 11:30
Chemist Richard E. Brandt
Description Lab. Id. Description _ Lab. Id,
1 | Initial LMCS Check Std. F5000 12
2 | Reagent Blank F5021 13
. 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
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot. | No. & Aliquot | No. & Aliquot | of S'Frandard
LMCS Check Standard | 72C11/5.0 mL 5.0 mL
Herlene S. Rich Date:  4/5/90
Printed Name
Cary M. Seidel Date:  4/5/90
Si Prinicd Name
Approved hy%/ 7;7 4 LHEYIO" Date:__¥//7-20
Sipnatare ' Printed Natne




Analytical Batch

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

Instrument N/A

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

Technologist 6B598 R. D. Hale

% water in sample 89-040.

Interim

4/04/90

Rev.E

SST-102

Date 11/20/89
Temperaturc .- |120C
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
3| Sample 89-040' F5001 . 14
4 | Duplicate of 89-040 F5002 15
5 | Final LMCS Check Std. F5004 16
6 17
2 18|
8 19
9 20
10 | 21
11 | 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
LMCS Check Standard 11C11AG/1.0g 1 gram
—— pa 1’ v awi =
Prepafed by: & P Herlene S.Rich = - - Date:  4/5/90
Signatyre ’ Printed Name
Verificd by: % M 5@%{/ Cary M. Seidel Date;  4/5/90
' _ Sanature _ Printed Name
Approved by%/‘{/j;,( L. H._Ei\/lo"' Date: ¥/-/9-9)
Signature Printed Name 7
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Single Shell Tank Project: | Fusion Analysis
Laboratory Results of §o1ids
Units are Sample Wet Weight

Tank .. 241-U-110
Core 5 ‘
Segment 3
Customer 1ID: 89-040
Check Blank Sample Sample Spike of Check
Standard Duplicate Sample  Standard
Laboratory 1D: - F5005 F5020 F5006 ‘ F5007 F5008 F5009
Fusion Digéstion : : 3.31¢g/L 2.57 g/L
Total Alpha 89.20% <6.23E-04 uci/L ~7.90E-01 uci/g 6.90E-01 uci/g * 88.00%
Total Beta ' 93.70% <3.10E-04 uci/L 1.93E+03 uci/g 1.83E+03 uci/g * 92.80%
GEA :
Cs=137 108.30% <0.0487 uci/L  3.63E+01 uci/g 3.29E+01 uci/g 98.00% 109.20%
Uranium ? 98.60% <2.0 ug/L 1.396+04 ug/g - 1.13E+04 ug/g 112.00% 95.40%

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




9¢

Single Shell Tank Project Fusion Analysis

Sample Results on Laboratory Digestions

Tank 241-U-110
Core 5
Segment 3
Customer ID: 89-040
Check BTank Sample Sample
Standard Duplicate
Laboratory ID: F5005 F5020 F5006 F5007
Fusion Digestion 3.31 g/L 2.57
Total Alpha 89.20% <6.23E-04 uci/L 2.63E+00 uci/L 1.78E+00
Total Beta 95.40% <3.10E-04 wuci/L 6.39E+03 uci/L 4.68E+03
GEA A
Cs-137 105.90% <0.0487 uci/L 1.20E+02 uci/L 8.46E+01
Uranium i 98.60% <2.0 ug/L 4.46E-02 g/L 2.91E-02

*Ratio of Standard to Sample insufficient to calculate spike recovery

Spike of
Sample
F5008
g/L
uci/L *
uci/L *

uci/L  98.00%
g/L 112.00%

Check
Standard
F5009

86.40%
94.80%

98.00%
95.40%



Analytical Batch

Lab Segment Serial No.: F5001 . " Customer ID.: 89-040
R Fusion Dissolution.
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
. ’f - Chemist -1 8. A. Catlow
W Description Lab. Id. ' Description Lab. Id.
@ 1 | Reagent Blank F5020 12 ’
E=3 2 | Sample 89-040" F5006 13
= 3| Duplicate of 83-040 F5007 14
Ley 4 15
» 5 16
6 17
g
7 18
- 8 19
- 9 20
o 10 21
11 22
Primary Book | Second Book |Third Book | Final Volume
g | standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
\ 3 fwa
i
|
g
Herlene S. Rich Date:  4/5/90
Printed Name '

~Rev.E

i _MM Cary M. Seidel ~Date:  4/5/90

Prined Name

Approved h%/fz 274 ‘ | LR T‘:‘/}""‘ Date: %7/7&

Sipnature 7 Piinted Noune
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Interim

4/04/90

Rev.E

SST-102

Analytical Batch

Lab Segment Serial No.: F5001

Customer ID.: 89-040

Total Beta + Total Alpha_analysis' of the

Instrument Multi-Detector Fusion Dissolution.
Procedure [Rev_|LAS48-101/A2 WASG705, WAST216, WASTETT,
Technologist 6C269 M Franz Samples were prepared in batch, but
'Date 11/29/89 counted randomly.
Temperature N/A |
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
2 | Reagent Blank’ . F5020 13
3| Sample 89-040 F5006 14
4 | Duplicate of 89-040 F5007 15|
_5 | Spike of Sample 89-040 F5008 16
6 | Ending LMCS Check Std. F5009 17
7 18
'8 19
‘-.9 20
1'0 21
11 22
Primary Book | Second Book * | Third Book | Final Volume
| Standard Type No. & Aliquot [ No. & Aliquot  [No. & Aliquot | of Standard
| LMCS Check Standard | 83B44/10 mL 10 mL
| spike "|83B44/10mL | Sample/1.0 uL 10.001 mL
reparéd by: o H. S. Rich ‘Date:  4/5/90
Signa Prinied Name '
Verified by/éVj_y C. M. Seidel Date: © 4/5/90
1 unlun Printed Name
Apprnvcd by;.- 7 ( L_.H-Ta\/}or
s.,\n ware Printed Name




v,
Snee’

ez

oy

29

Interim

Rev.E

SST-102

Analytical Batch

4/04/90

Lab Segment Serial No.: F5001

Customer ID.: 89-040

GEA Analysis
Instrument WA77228 & WA401934 Fusion Dissolution
Procedurc /Rev | LA-548-121/C-3 rsaa:]rrc;zlrtra‘;re prepared in batch, but counted
Technologist 6B598 R. D. Hale
Date 11/27/89
Temperature - N/A -
Sl;:,\rting Time 14:02
Ending Time 19:00
Chemist .1 S. A. Catlow
Description Lab. Id. Description Lab. Id.
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
v 8 19
19 20
1 10 21
R 22
L Primary Book | Second Book | Third Book | Final Volume
‘ Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
* LMCS Check Std. -1 30B44/2.5 ul 22 ml
| spike 30B44/200 ul | Sample/200 ul 22 mi
‘e : H. S. Rich Date:  4/5/90
) . Printed Name .
Verified by: _@«vﬂ //( &W C. M. Seidel Date: ~ 4/5/90
Shuature v Printed Name :
Approvcd hyp) //'{/ 7 4 L. H'.Taylo'w Date: /ﬁ%ﬂ
Signature Printed Name
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Rev.(Draft) 1/18/89

SST-103

Single Shell Tank Phase
Calibration Record I-A
Analyte: Isotope, Mixed Gamma
Procedure LQ-508-003 Revision: A-0
Instrument:  GEA Detector #1 Property Number:401934
Technologist: J. L. Anderson Payroll Number: 61473
Date; 3/2/89 -
Calibration Standard ID: 56340 D1 I
Analyte Concentration: N/A _ , ,
Type of Calibration: Gamma Energy Analysis (Efficiency)
. Instrument Reading
Dilution Concentration . | Units =
1
2,
9
4. SEE_ATTACHED
5| \
6 |
71
8]
9 |
10 |
C‘qmvments:
Prepared by: C) / - CA Davey Date:___ 4/18/90
\ < N, Si};;mfuﬂ ) : Printed Name
Verifie . :@Z; HI'S' Rich | Date:____4/18/90
0, Printed Name
Approved by%/Vﬂi( L.H. ﬂy/m’ Date: '///7/70

Siznature

Printed Nouine




DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

1

42 _

22 ML LIQUID, POS 2
14-Feb-89

J. L. ANDERSON/M. R. DO

56840 D1 . :

EFFICIENCY (COUNTS/GAMM

WELL

A).

59.536  5.721347€-03
88.032  1.51256BE-02
122.0614  2.041958E-02
165.853  1.856472E-02
279.1967
391.668  1.042777E-02
. 513.99  7.856059€-03
" 661.65  6.838966E-03
898.021  5.300244E-03
1173.237  4.218416E-03
1332.501  3.7855376-03
1836.129  2.931033€-03
" EQUATION 0-165 KEV -
LOGCEFF) =  -5.343694E+01
+  2.034704E+01 *LOG(ENERGY)
+. - =2.0B8264E+00 *LOG(ENERGY) "2
.EQUATION 165-1836 KEV : , .
LOGCEFF) = 8.372735E+00
+  -7.7624L89E+00 *LOGCENERGY)
+ .2.017698E+00 *LOG(ENERGY) "2
+  =2.447560E-01 *LOG(ENERGY)"3
+  1.067720£-02 *LOG(ENERGY) "4

-GEA CALIBRATION RECORD

DETECTOR:

GEGMETRY CODE:
GEOMETRY -DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 1Dz

ENERGY (KEV)

PROCEDURE LQ-508-003

.

43

22 ML LlaulD, POf 3
’ 16-Feb-89

J. L. ANDERSON/M. R. DO

56840 D1 :

- EFFICIENCY (COUNTS/GAMM

59.536 1.397695€-03
88.032 3.641448E-03
122.0614 °©  5.035820£-03
165.853 4.620516£-03

279.1967 '
391.668 2.619018€-03
513.99 1.890740€-03
661.65 1.782478E-02
898.021 1.392563E-03
1173.237 1.117189€-03
1332.501 1.007670£-03
1836.129  7.782502E-04

EQUATION :0-165 KEV .

' LOG(EFF) = -5.354869€+01

31

WELL

A) -



EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

32

LOG(EFF) =

1.975356E+01 *LOG(ENERGY)
-2.020858E+00 *LOG(ENERGY) "2

4 .001880E+01

-2.857555E+01 *LOG(ENERGY)
6.748440E+00 *LOG(ENERGY) "2
7.173093E-01 *LOG(ENERGY) "3
2.821780E-02 *LOG(ENERGY) "4

PROCEDURE LQ-508-003
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Interim

1/18/89

Rev.(Draft)

S§T-103

Single Shell Tank
" Calibration Record

Phase
A

Analyte: Mixed Isotope Standards

Procedure LQ-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: 56840 D1

Analyte Concentration: . - N/A

Type of Calibration:

Gamma Energy Analysis (Efficiency)

instrument Readihg
Dilution Concentration |[Units =
1.
>
3 . SEE |ATTACHED
4 .
51
6
7
8.
9
10
Comments:
Prepared by: /JmMDW CA Davey Date: 4/18/90
\mymh/ . Printed Nane
Ve”“‘“‘g!\,j " H.S. Rich Date:__4/18/90
Prinied Name ‘
Approved b&"l‘-)//{/7 L.h- ’l‘a\/lor Date: 7//?/70

Sig uuun.

Printed Naune




GEA CALIBRATION RECORD .-

DETECTOR:

GEOMETRY CODE:
GLEOMETRY DECSRIPTION:
CALIBRATION DATE: “ '
ANALYST(S):

STANDARD ID:

ENERGY (KEV)

ry

" J. L. ANDERSON/M. R.

59.536
n8.032
122.0614

- 165.853

279.1967
391.668
~513.99
661.65

- 898.021

1173.237
1332.501

-1836.129

EQUATION 0-165 KEV
| LOG

- EQUATION 165-1836 KEV

LOG

34

(EFF) =
‘ +
+

(EFF)

+ 4+ 44

PROCEDURE LQ-508-003

2

43

22 ML LIQUID,
28-Sep—-88

56B40 D1

POS 3
DOWELL

EFFICIENCY (COUNTS/GAMMA)

1.476000E-03
4.721000E-03
6.589000E-03
6.613000E-03

4.692000E-03

3.542000E-03
2.810000E-03
2.327000E-03
1.790000E-03
1.437000L-03
1.277000E-03
9.824000E-04

-5.826830E+01
2.165450E+01
-2.198930LE+00

-2.233890E+01
1.174520E+01
=2.739550L+00
2.655450E-01
-9.668420E-03

*LOG (ENERGY)

*LOG (ENERGY) "2

*LOG (ENERGY)

*LOG (ENERGCY) "2
*LOG(ENERGY) "3
*LOG (ENERGY) "4



GEA CALIBRATION RECORD

DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE: =
ANALYST(S):

STANDARD ID:

ENERGY (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

EQUATION 0-122 KEV
LOG

EQUATION 122-1836 KEV
LOG

35

(EFF) =
-+
+

(EFF) =

+ 4+ 4 +

PROCEDURE LQ-508-003

NN

2
2 ML LIQUID,
21-0ct-88

J. L. ANDERSON/M.. R. DOWELL

56B40 D1

POS 2

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

-6.654070E+01
2.583780LE+01
-2.677550L+00

-1.050740E+02
6.428950E+01
-1.503170E+01
1.533670E+00
~5.838530E-02

*LOG (ENERGY)

*LOG (ENERGY ) "2

*LOG (ENERGY )

*LOG (ENERGY) "2
*LOG(ENERCY) ™3
*LOG(ENERGY) "4
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Interim

Rev.(Draft) 1/18/89

SST-103

Single Shell Tank

Phase

Calibration Record A
Analyte: Mi xed Isotope Standard ,
Procedure 1.Q-508- 003 Revision: A-0
Instrument: Detector #3 (GEA) Property Number: WA77228
Techno!ognst' J. L. Anderson Payroll Number: 61413
Date: 7/31/89. '
Calibration Standard ID: .5'68'40 Dl
Analyte Concentration: = N/A ‘ :
Type of Calibration: Gamma Energy Analysis (Efficiency)
Instrument Reading
Dilution Concentration |Units =
1 .
3 SEE AJTACHED .
. .
5
6
7
8
9
10
Com,fnents:
Prcpared by: (‘,@va) DW CA Davey ~ Date:___4/18/90
© Siggaturg Prinied Naine
Venﬁ;d &?@ o Z . H.ls. lﬁiCh Date: 4/18'jqn
) ignaur . rinted Name
Approved by/7: / 7/ LA-H-TCWIO'/ Date: ’//7/70
Signature Printed Name 0




DETECTOR: 3
GEOHMETRY CODE: 41
GEOMETRY DECSRIPTION: 22 ML Llauip, POS 1

CALIBRATION DATE: 2-Jul -89
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD [D: 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 2.833765E-02
88.032 2.881764E-02

122.0614 2.756557E-02
165.853 2.270614E-02

279.1967

391.668 1.285730€-02
513.99

661.65 7.841011€E-03
898.021 5.779292E-03

1173.237 4 .773005E-03
1332.501 4.278530€E-03
1836.129 3.371238E-03
EQUATION 0-165 KEV
LOG(EFF) = -1.113845E+01

+ 3.484260E+00 *LOGCENERGY)
+  =3.990659E-01 *LOG(ENERGY) "2

EQUATION 165-1836 KEV

LOG(EFF) = =2.052334E+01
+ 9.121738E+00 *LOG(ENERGY)
+  =1.5535786+00 *LOG(ENERGY) "2
+ 8.018036E-02 *LOG(ENERGY) "3

GEA CALIBRATION RECORD PROCEDURE LQ-508-003
DETECYOR: 3
GEOMETRY CODE: 42

GEOMETRY DECSRIPTION: 22 ML Llaulb, POS 2

CALIBRATION DATE: 2-Jul-89
ANALYST(S): ' J. L. ANDERSON/M. R. DOWELL
STANDARD 1D: 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMHMA)

59.536 7.455306E-03
88.032 7.462748E-03

122.0614 7.578302€-03

165.853 6.965814E-03

279.1967

391.668 3.596591E-03 _
513.99

661.65 2.318396E-03
898.021 1.824191€-03

1173.237 1.461179€-03
1332.501 1.321243€-03
1836.129 1.011332€-03
EQUATION 0-165 KEV
LOG(EFF) = -6.838496E+00

37




B

.

o

+  8.819509E-01 *LOG(ENERGY)
+ =9.970528E-02 *LOG(ENERGY)"2

EQUATION 165-1836 KEV
LOG(EFF) = 3.082260E-01

+  =1.410839E+00 *LOG(ENERGY)

+ 1.042898E-01 *LOG(ENERGY) "2

+  -5.874725E-03 *LOG(ENERGY) ™3

o [

GEA CALIBRATION RECORD PROCEDURE LQ-508-003
DETECTOR: “ 3

GEOMETRY CODE: 43

GEOMETRY DECSRIPTION: 22 ML L1QUID, POS 3
CALIBRATION DATE: | 2-Jul-89
ANALYST(S): . L. ANDERSON/M. R. DOWELL
STANDARD- 1D _ 56840 D

ENERGY (KEV) _EFFICIENCY (COUNTS/GAMMA)

59.536  2.020462E-03

88.032  1.924344E-03
122.0614  2.027231E-03
165.853  1.712371€-03
279.1967 :

391.668  1.056509E-03

513.99

661.65  7.115743E-04
898.021  5.243928E-04
1173.237  4.551585E-04
1332.501  4.223636E-04
1836.129  3.139091E-04

EQUATION 0-165 KEV
LOG(EFF) = -5.300788E+00
+ =3.550643E-01 *LOG(ENERGY)
+ 3,272635E-02 *LOG(ENERGY) "2

EQUATION 165-1836 KEV .
LOG(EFF) = -9.815549E+00
' + 2.402920E+00 *LOG(ENERGY)
“+  =4.42BB77TE-01 *LOGCENERGY) "2
+ 2.059131E-02 *LOG(ENERGY)"3

GEA CALIBRATION RECORD PROCEDURE LQ-508-003

38
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RS E R E AR I I A A B SN G
¥ ¥
Y GAMMA SFECTRUM ANALYSTS %
- ¥
¥ ,

FO¥ F R RO K F R O K ¥ F W O P O O b W OF W o W W N W
CANRERRA SPECTRAM-F V2,04 SOFTWARE 47 o5

2228 COUNTING ROOM | JA-HOV-R? 12102155

u [}

ANALY S TS FARAMETIERS

MCA UNIT MUMRBER? 1 / ATIC UNTIT NUMRER? 2,0
DETECTOR NUMIDER? 2 / GROMETRY MUMRERY 42
SFECTRUM SIZE!  A096 CHANMELS

ORDER OF SHMOQTHIMG FUNCTION! 5

NUMRER 0OF BACKGROUNGO CHAMNELS! 4 ON EACH S1DE OF FEAK
FEAK COMFINENCE FACTOR! O5.0%Z

INERTIFICATION ENERGY WINODOW! - 1,350 KEV

ERROR AUOTATIOM! 1,924 SIGMA UMCERTAINTY

ENVIRONMENTAL EACKGROUND SURTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY NIFFERENCES LISTED

HULTIFLET ANALYSIS FERFORMED ’

SPECTRAL DATA READ DIRECTLY FROM MULTICHAMMEL ANALYZER ANO?
AMALYZED RYS YR

SANFLE NESCRIPTION! FS005 SEGMENT &
GEOMETRY DESCRIFTION!
SAKFILE SIZE¢ 1, 0000F+00 FA / CONVERSION FACTOR?: 1,0000F+00
STAMDARD SIZE! 1.0000G400 LA
ANALYSIS LIRRARY FILE! ANL20S
/37 Cgre
COLLECT STARTED OM 31 -MOV--89 AT 13112142

COLLECT LIVE TIME? 2000, GECONDS
REAL TIME? J00G. GECOMDS
BEAT TIME! 0.17 X
DECAYED TO 0, NAYSGY  0,0000 HOURYS EFFORE THE START 0OF CROLLECT

ENERGY CALTRRATION PERFORMED 17-MAR-09
EFFICIENCY CALIRRATION FERFORMED 21--0CT-88

40




. ‘ | s
202-6 COUNTING ROOM » ‘ : T--NOV--B2  14:0215%5

FEARK ANALYSIS

FK  GENTROID  ENERGY FUWHK  EACKEND  NET AREA FERROR  NUCLIDES
CHAMMEL KEV  KEV COUNTS COUNTS %
1 1324.05 661,64 - 1.62 210, 26184, 1.2 £85-137
1K | 661,85 - Z6. 13,9
2 2921.71 1440,29 2,15 bi 160, 16.3 K-40

2R ' 14450.,83 ' ' 1560 0 3.8

ERROK RUOTATION AT 1.96 SIGHA
FEAK CONFILDEMGE LEVEL AT 85,0%

B - ENVUIRONHMENTAL RACKGROUND FPEAK

RACKGROUND SURTRACTION PERFORMED USING FILE RKOO012
BACKGROUND RBEGCRIFTINN! EKG : '
¥y BACKEROUND COLLECT STARTED O Z0-AUC-88 AT 141446100 -
BRACKGROUMD A TVE TIMES 60000, SECOMNS

o

41




B it

27,
% c

a99..qQ 14102155
A Voo Vo D

COUNTINMG ROOM

SAMPLE! FG00G SEGM yT 6c§5$—

DATA COLLECTED ON -NOV-R? AT 17812142
DECAYED TO 0. DAYS, 0.0000 HOURS REFORE THE START OF COLLECT,
RADIODNUGLINFE ANALYSIS REPFPODRT
NUCLIIE ACTIVITY CONCENTRATION IN uCi/FA EMERGY COMPARISON
DECAY : (KEV)
MEASURED ERROR CORRECTED ERROR EXFECT  DRIFF
AM-~241  LLD<6.7BE-04 LLI6G s 78E =04 59,54
AM-=247  LLD<C1.75E-04 LIS 72504 74,67
BA-133  LLI: 1. 191704 LLIE1 9601 356,02
BA=-140  LLIN<A27E~04 LILJEA 27F-04 537,27
CEFR1AA LD 1 DAE-0Z . LLDZ1.0AE-07 13,51
CO-&0  LLD=ZG,50E-05 LLI<S,506-05 1332,50
CR- 51 ||n'9.unr 0 LIDE2 GRE-04 720,09
L8174  LILNZA L7605 LITSA  A7F 05 : 795.84
CH-177 S 6GE-02 +-2,R1F--04 5.650-02 +-9,2iFE-04 A61.,6%  =0.01
EU-152 LLDZL, 90104 LLI, Q0E-04 1108.01
EU-154  LLI<Z1,6BE-04 LIS 6BE-04 1274.,4%
EU-155 LLIET, 11604 LLIOEZ 11E-04 105,31
FE--59  LLD<7,50E-05 LLIO7 50605 1099.25
I-131  LLDEL 27604 CLLD41. 27604 764,48
K=40 LT, QOF-07 LD, Q0E-07 1460,75
LA=140  LLD<5, 81505 LLIES  @1LE-05 1596, 70
HN=54 LA 27605 (B 4 7E-0% RX4.83
MA~22  LLII<S,9BE~05 LTSS, ORE -0 1274, 55
NE=-95  LLD43, 97605 LLIC3, 97605 ,u,.,a
MF-2327  LLDZ6.20E-04 LLISG . 20E-04 Bé,
FU-239  1.LI<2.90E-01 LLJ1<2, 98E--01 1ﬂ?.h.
FU-241  LLD<3, 106401 LLIO<I 100401 149,57
RA-224 Llﬂ'2.0°F 037 LLRE2 02600 240,99
RA=224  1LLIC1, 92607 LIS, 92607 186410
RU--103  LLDs 1.?7r 04 TLLIEL W Q7504 197 .04
RULOZ D41, 27R-04 LLDEL 33E-04 197.08
RURH106 LLIZ1,91E~03 LLICL, 21603 (°1.90
SR-12%5 LLDI2.80E-04 LLDE9 BOE-04 74033
SE-7%  LLID<1,A6E-04 LLI 4604 2A4 bé
SN-113  1I.DE1.76E-04 LD 76E-04 T71.67
SR-85 - LAD<1,226-04 LLIEL 220604 13,99
TH=-228  LLD<7 22603 LLI=Z, 32607 R4, 37
U-235 LD, 265 04 LLIL 26504 185.71
Y-8a LLT<G . 081 LLD<CG, 08605 1836.06
ZN=-65 LD AAE- 04 LLDE1, 44F-04 1115,55
ZR--95 ||n<7.eRF 05 LLO57 BBE-05 756,73
TOTAL s.osnmom +~9.a15~04 5.455~09 +=9 BLE-04
ERAR = Xditd MEU/DISINTEGRATION

MEXIMUM PERMIGSARLE ACTIVITY
TOTAL MEASURED ACTIVITY =
Z TECH., SPEC, = 2500k (4=

ERRAR
LLI

RUATATINON AT 1,96
CONFIDNENCE LEVEL AT

SIGMA
8h.0%

42

Al NIV MTEN BCALRDS LI 110

X)

T

Ly LGE-08 UC/FEA

G, 65E-02 (+-9,81F-04)

e

ATLA L IV T I

UC/EA




FPEARKS FLIMIMATED

CENTROIN
CHAMMIEL

2921.71

43

EHERRY
LY

1440.39

RY BACKGROUMD

NET AREA
COUNTS

160,

ERROR

o
i

1()(3

GURTRACTION

GAMMAS/GBEC

2,09E4+01
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CANBERRA SPECTRAM-T vé;qf SOFTWARE g,

2722.-8 COUNTING ROOM »f~)yﬁ~unvn89 ;4:04:53-

ANALYSIS PARAMETERS

ADNC UNIT NUMRER? 1.0

MCA UNIT NUMRER? 2 ': /
CDETECTOR MUMRBER?R 1 / GLOMETRY MUMRER! 42

SFECTRUM SIZE! 4096 CHANNELS
ORINER OF SMOQTHIMNG FUMCTIOMS 5 '

MUMEER OF RACKEROUND CHANKELS! 4 ON EACH SIME OF FEAK
FEAK COMFINENCE FACTOR! 85.0%Z

INENTIFICATION ENCREGY WINDOW? k- 1,50 KKV

ERROR QUOTATIOM! 1.94 SIGHMA UNMCERTAINTY

m'.ENQIRﬂNMENTAL RACKGROUND SURTRACTEDN

o

LLD CALGCULATION PERFORMED
MEASURENDN ENERGY NIFFERENCES LIGTED
MULTIPLET ANALYSIGS FLERFORMED

9 8

AMNOLYCZED RY S

SAMPLE DNESCRIPTION? FS
GEDMETRY DEQSCRIFTION?

1. 0000E+00 EA
1.0000100 LA

SAMPLE SIZE!
STANDARD SIZE!

VRE

ANNALYSRIS LIRRARY FILE?! ANL20%

_ 27 &
COLLECT STARTED ON/y{~NOU~89 AT %331413&

g

009 SEGMENT 10

/ CONVCRSION FACTOR: 1,0000FE+00

COLLECT LIVE TIHE? 2000, SECONNS
: REAL TINME? J004, SECONDS

CBEAD TIME? 0.12 X

DECAYEDR' TO

CSPECTRAL DATA READ ﬂIRECfLY FROM MULTICHANNEL ARALYZER ANLY

0+ DAYSs  0,0000 HOURS REFNRE THE START DF COLLECT

ENERGY CALIRRATION PERFORMED
EFFICIENCY CALIRRATION FERFORMED  2-HAR-89

44

23--NOV -89




4 27 ="
222-5 COUNTING ROOM : ‘ /y;lnou~

F I AaK A NNMLY & T8

PK CENTROIN ENERGY  FWNHM 7" BACKGHD NET AREA  FERROR

CHANMEL KEU © KEV COUNTS- COUNTS %
1 1224.52 461,70 - 1.54 217, 74827, 1,0
1R 56.‘1&8‘2 35, A6.4 -
0 090087 1461.27  1.45 5, 147, 15.7

2R g 1461.77 » ” 1892, 11.2

ERFEOR RUOTATION AT 1.9246 SIGHA
FEAK COMFIDENCE LEVEL AT 85.0%

E - FHYIRONMENTAL EACKGROUND F'lEAR

CBACKEGROUND SURTRACTION FERFORMED USING FILE EKQO11
~ BACKGROUNED DESCRIFTIONT EROO11
FACKGROUND COLLEGT STARTED ON 10-J0AN-83 AT 12:100:00 -

BEACKGROUMND LTUE TIME: H000,. SECOMDS

45

89 14104153

- NUCLIDES

5137

K=-40




27 o
ann.q AT ROV -89

228 CHODUNTIME RODM 14309102

<
SANPLE! F5009 smnﬁgﬂr¢qub/

DATA -COLLECTED ON =NOU-R9 AT 12:1483264

DECAYED TO BAYS,  0,0000 HOURS REFORE THE START OF COLLECT.
RADIODNUCLIDE: ANALYSIS REFORT
NUCLIDE ACTIVITY CONGENTRATION IN uGi/En EMERGY COMFARISON
o DEGAY . (KEA)
MEASURED ERROR CORRECTED ERROR EXFECT  DIFF
AM= 241 LLI<A, 72E-04 LLIEA, 72F~04 59,54
AM-247  LLI<A, 29E-04 LLIEL . 29E-04 74,67
BA=133  LLIOCL, G16-04 LLDEL 51604 256,02
EA-140 1LD<3, 27604 LLDCT  27F~04 517,07
CEFR144 LLN<8,74E-04 LR 74F-04 133, 5]
CO-40  LLDE2,40G~0F LLDE2, 0605 1332,50
CR-51  LLI<7,52E-04 LLI7 s GAE-04 320,09
CS=124  LLI<Z, 07605 LI, 07F~05 : 795,84
CH-137 S,71E=02 +-9,09F-04 G 71E=02 49, 09F-04 661,65 0:05
EU~152 LLD<A,75E-05 LLDCA . 75605 ’ 1408,01
€ El-1 LI, OSE-04 LLIS1 . 05F =04 1274.15
_EU-155  LLDZ2,11E-04 LI, 11F-04 105,31
P~ FE-59  LLD<S.50E-05 vln 5.50E-05 1079, 25
e 17130 LLDL, LAE-04 LI 1AE-04 764,48
“K=40 LILI<9 . 1ZE-04 LLIED 1 TE=04 1160.,75
e LA=140  LLIET, 26604 1ln '3 RGE-064 159620
MM-GA  LLIE2,87E-05 ||nf9.ﬂ7r -0% 824,93
T NA-22  LLIT 38E-05 LLO<X  ZRE-07 127455
L NR=95 LLN<2, 70605 Iln*” 79605 765,78
“UNFe2Z7 0 LLDLSALE- 04 LIS A1 F 04 B6 .50
oo PU-239  LLDC7,50E~01 L7 GOF~01 129,30
PU-241  LLD<2, 656401 LLT2, 656401 148,57
™y RA=224  LLR<1,74E-03 LI 7AF -0 240,99
RA=226  LLIE . GAE-02 LLICL, 6AE-03 1RA 10
= RU-103  LLIEL 06604 LLIEL 0604 497,08
__RUI0Z  LLD<1,1L1F-04 LI ALE-01 197,08
RURH106 1.IL.IZ1 . 39603 LLJ 1 907 621,80
op SE-125  LLD<R, 42604 LI, A2E-01 176,33
SE-75  LLIZ1,21E-04 1T 1 2UF-04 264,64
SN-112  LLI<L,A1E~04 LLIE1 A1E-04 291,47
SR-85  LLRE9,62E-05 LLIE9 42605 513,00
TH=-228  LLD<S.5AE-07 LIS SAE-03 R4,37
U-225  LLI<L, 07E-04 LLIEL, 07F 04 185,71
Y88 LLIZ2, 51E-05 LI .,1l-od 4 1834,06
IN-65%  LLI<B, 74505 LLIEE, 76F-0%5 1115,55
ZR-95  LLICAL A6E-05 1T ,4AL 0% 756,73

TOTAL

R T T T W P P

s are me s gre e ass

Sy71E-02 -9, 09F-04 Ha 7102

i

F=9, 09F-04

ERAR = X%aXx MEV/DISINTEGRATION

MAXINMUM PERMISSARLE ACTIVITY r 1 16F-0f UC/Eﬁ

TOTAL MEAS HRFn ACTIVITY = 5,7215-02 (+-5,09E--04) UC/EN
4 TECH, Ci_r' HOF S H 0 BNE T & ST B .
ERRDR QRUNDTATIDN AT 1,926 SICMA

LLI CONFIDENCE LEVEL AT 05.0%

46




T

FEARS ELIMIMATED Y RACKGROUMD SURTRACTION

CENTROIN FNERGY NET AREA  ERROR  BAMHAS/GLEC
CHAMMEL KEW COUNTS %

29922,87  1441.23 147, 15,7 1.59F+01

47
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CANRERRA SPECTRAM-F V2,04 SOFTWARE

222-6 COUNTING ROOM },‘ - A-Q?mNOU“ﬂ? 191161305

ANALYSISE FARAMETERS

MCA UNIT NUMEER:

2 /- ANC URIT RUHMERER? 1.0
DETECTOR MUMRER: - 1 /. GEOMETRY NMUMRER! A2
SFECTRUM GIZE! . 4096 CHAMNELS ‘ ‘ '
ORDER OF SMOOTHIMG FUMCTIOM! 5

NUMRER QOF RACKGROUND CHANKELS! 4 ON FACH SINE 0OF FEAK
FEAK COMFIRDENMCE FACTORS: 94%.,0% ' IR
INENTIFICATION ENERGY WINDROW! +- 1,50 KEV

ERROR QUOTATIONM! 1.96 SIGMA UMCLERTAINTY

ENVIRDNMENTAL RACKGROUND SURTRACTEDRD
LLD CALCULATIOM PERFORMED ’ :
MEASURED ENERGY NIFFERENCES LISTEDR
HULTIFLET AMALYSIS FERFORMED

SFECTRAL DATA READ DIRECTLY FROM MUL TICHARMEL ANALYZER AN1t
ANALYZED Y3 nM '

SAMPLLE DEESCRIFTION: F-5008
.. BEONETRY DNESCRIFTION? |

SANFILE QIZE! 1.0000E--07 I.X / CORVERSION FOCTOR? 2,0000f-01
STAMDARD SIZCE! 1,0000E+00 FA '
ANNALYST S L.IRRARY FILE! ANL20S

-

COLLECT STﬂRTED OM 27-MOV-89 AT 18:25:49

COLLERT LIVE TIME! J000., SECONDS
REAL TIME? Jooa. GECONMDS
DEAR TIMES . " 0,20 %
DECAYED TO 0. DAYSs  0,0000 HOURS REFORE THE START OF COLLEGT

ENERGY CﬁLIBRnTrON FERFORMER 23-NOV-89
EFFICIENCY CALIRRATINON FERFORMED = 2-MAR-Q9

48




©an2.-6 COUNTING ROOM

PEAK AMALYSIS

PK  CENTROIN FNERGY ~ FNHM - BACKEND RET AREA

CHANNEL KEV - - KEV  COUNTS  COUNTS
1 122440 461,85 1,52 263, 51192, -
1R : 661,82 _ 35,
28 1461,77 B 182,

ERROR QUOTATION AT 1.96 SIGHA
FEAK COMFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL RBACKGROUND PFAK 

27-NOV--82 12116105

ERROR

“Z

0.9
44 .4
17.4

11.2

FACKGROUND SURTRACTION FERFORMED USING FILE ERK0O11

BACKCGROUMD DESCRIPTION? RBKOO11
KACKGROUND COLLECT STARTER ON 10--JAR-85 AT 12100100

EACKGROUMD LIVE TIMES: 4000, SECOMDS

49

NUCLIDES

£5-137

K~40




AN ...Q
P Y ]

MAYIMUM PERMISSARLE ACTIVITY -
MEASURED ACTIVITY =
SFEE, =

TOTAL
Z TECH,

ERROR QUOTATION AT 1.94
CONFIDEMCE ILEVEL

LLT

50

COUNTING ROOM

SIGMA
AT 85%.0%

FJe2726402 (A
HERERR Ch-KEnk)

1o16F- ()ﬂ UC/LI
51 24E100)

A7-ROV--R9

SAMPI.ES F-5008
DATA COLLECTED ON 27-ROV-89 AT 18125!4%
* COECAYED TO 0. NAYS, - 0,0000 HOURS
Famn:l n NUECLTDRE ANAMALYSIS R
CNUCLINE ACTIVITY COMCENTRATION IM - wuCi/I.I
NECAY
MEASURED :ERRDR CORRECTED FRROFR
AM- h.t LLNZZ . 50E4+00 LILDZZ . G50F+00
Al-243  LLD<9, 68501 LLDC9 68601
BA-127  LLD<B.26E-01 LLN4B,96E-01
BA-1A0 LI.D=Z1.23E4+00 LLDZS1 . Q2E 400
CEFRLAA LLD=6 . 265400 L6 266400
CO-60 LILDI1.61E-01 LLIZ1  6AF=0)
CR-51 LILT%A . 626400 LELDEA, 62F+00
CS-134 LLN<L.976-01 : LLI<L, 976-01
Cs-137 3.97E4H02 45,9400 2976402 45, 24F 400
“FEU 152 LLDZR. 925601 LILD=R, 956--01 :
o EU=154  LLD4G 264601 lln GV R6E-01
FEEU-155  LLDEZ1AZER00 LLDEL . 62F+H00
. e FE-59 LIDET  2AE-01 |1|f3.?41-01
- I~ LLDS6G 745 -01 ILLD=6 74601
3 K- 40 LLDZAL0E+00 LLICA, 60F+00
CLA-110 LD, BAE-01 LLIEL RAF-01
£ MM--54 LIS o 5AE 01 LLIY 5AE-01
gy HA-22 LI 76E=01 LD t 7ar 01
' MR- 95 LS. 725601 LT SE-01
e NP=237  LLIC4,096400 LD 4 09r+oo
TURPUS239  LLDCSS C2ZEL0T LLDES, 32407
SFPU-241 LDl . B2E4+05 LLDZL RIGHOS
RA-224 LD, Q096401 lnn~1.09r401
=~ RA=-226 1L, 05E+01 TADEL L OSEFOL
LRUS107 D46 37601 LLD6 27E-01
RULOZ LLIEG . 70601 LT 6.70F 01
o RURHL104 LLI8 . ZBE+00 LLOSR,,ZRF+00
GE-125 LLDSS.AZEF0O LD, 4 00
SE-75 WL .3;F 01 LLIE7 35601
SN-=-11%  LILD<B.SSE-01 LLDERS5E--01
SR+B5 - LLALS F‘F -01 LLDCS . 55601
TH-228 LLD<4,3?2E401 LLINE4 326401
u-23% LILNZA . 97E-01 A5G 276--01
Y-88 ||r*1.,or -01 LDl SOR-01
ZN-65 LT ~01 LD, 21601
ZR-95 LLmzq 9,5.01 LLDE2 . 9SE--02
TOTAL Je976402 4-5.94E400 Jv927E402 +-5,9245100
EEAR = %Xk MEVU/NIS tNTrrnnTION

ucsix

F P

~ARS

17

BEFORE THE START OF COLLECT.

ORT

FMERGY COMFA

(KEWY)
EXPECT
9051
B -
356,02
537.27
133,51
1222.50
120,09
790,84
6L AT
01
1274.,45
105,31
1099 .20
J64.48
1460.75
1596.20
834,83
A274. 55
765.78

39,50
129,30
148,57
240,99
186.10
A497.08
1272.08

=

621.80

174.33
204,66
201,47
S1ZL.e0 .
4,37
' 71
1RZA. 06
1115,55
756,73

RO N o

NIFF

RIGON



AlLL METECTER FCARKS WERE USED IM THE AMALYSIS °

FEARS ELIMINATER BY RACKCGROUND SURTRACTION

CERTROIN ENERGY NET AREA ERROR  GAMMAS/SEC
CHAMMIEL KLV COUNTS L
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¥ tAMMNA SPFECTRUMNM ANALY S X G
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CAMBERRA SFECTRAM-F V2.06- SOFTWARE. ‘ 15 ’
2229 COUNTIMNG ROOM : , : )}{~NDU~B9

ANALYSIS PAROGMETETRS

MCA UNIT NUMRER? 2 / ATIC UNIT NUMRERS 1.0
ODETECTOR MUMRER? s / OEOMETRY MUMRBERS 42
SEECTRUM SIZE! 2094 CHANNELS

ORNER OF SMOOTHIMG FUNCTION! 5.

NUMEER OF BACKGROUND CHANNELS? 4 ON EACH SIDE OF. FEAK
FEAK COMFIRENMCE FACTOR! 85,04 .
INENTIFICATION ERERGY WINDOQWS - 1,050 KKV

ERROR QUOTATION? 1.246 SIGHMA UMCERTAINTY

ENVIRONMENTAL RACKGROUND SURTRACTED
LLD CALCULATION FPERFORMED

MEASURED ENERGY NIFFERENGES LIGTEN
NUITTFIFT AMALYSIS PERFORMED

,SPECTRAL HATA READ DIRECTLY FROM MULTICHARKEL ANALYZER AMNI1S

AMALYZED Y3 UR

SAMPLE DESCRIFTION! FH006 SECMENT 7
GFOWMETRY DESCRIFTION!

SAMFILLE SIZES 1. 0000E--07 1Y
STAMDARD GIZE! 1.0000E400 LA

ANNLYSIS LIERARY FTIF' nyl“OQ

COLLECT GTARTED n{/y( wov -89 AT 15109:33

COLLECT LIVE TIMES 1000. SECONRS
REAL TIMED 1001, SECONDS

ﬂth‘TIMEz 0.10 %

DECAYED TO 0. DNAYS, 0,0000 HOURS EFFORE THE START 0OF COLLECT

EMERGY FAIJH RATION FERIFORMED 23-N0V-39
EFFICIENCY CALIRRATINON FERFORMED 2-HAR-B89

52

/ CONVERSION FACTOR! 2,00005

w

-01

¥

¥

¥

£ £ % € %

15126123




2204 COUNMTING ROOM /YZ”NOU'

FFAK nNALY

o]
—
3

FK  CENTROIN FNEREY  FUHM RACKEMD NET AREA S FRROR

CHAMMEL KW Ky COUMTS COUNTS A
1 1224.47 66148 1.53 EEA 5165, 2.7
1R 61,82 12, 48 .4
-2 2927.01 1461, 73] 1.95 1. 535, 28.8
QB ]4()]077 \()10 ]]02

ERROR RUDTATIOM AT 1.94 SIGHA
FLARK COMFIDEMCE LEVEL AT 85.0%

E - ERUIRDNMENTAL BACKERDUND PEAR

BACKGROUND SURTRACTION PERFORMER USING FILE RKOO11

BACKGROUND DESCRIFTIONT RBKOO11
RACKGROUND COLLECT STARTED OM 10-JAN-85 AT 12100300
HACKGRDUND LIVE TUME: GO0 SECORNRS

23

g2 15124

MUCL TDE

K=40

~

J



27 ot

v/yf»muumn9

151326123

2206 COUNTIMG ROOM -

SAHPLE! FG006 SEGMFNT,7;§§; ‘
DATA COLLECTER nn;ﬁ?~nou~99 AT 15:09132

DECAYED TN DAYS:  0,0000 HOURS REFORE THE STYART OF GOLLECY.

RADIONUCLIDE ANALYSIS REFORT

uta/ll

CONCENTRATION

HAXIHUM FERMISCARLE ACTIVITY := 1,16F-0R uC/LI
TOTAL MEAGURED ACTIVITY = 1,200102 ({4+3.61E400)
Z TECH« SFEC, = RRRN00r  Ch=X10r)

ucrsL.1

GIGMA

ERROR AQUOTATION AT 1.94
LLD CONFIRENCE LEVEL AT B%5,0%

54

NUCLINE ACTIVITY N ENMFREY COMFARISON
: N NECAY : (KEY)
MEASURED ERROR CORRECTERD FRROR EXFECT  RIFF
CAM-241 LLDZA, 7LEHF00 LIS 24F 00 50,54
AM--243  LLD<L 3315100 LD, 3IL400 74047
BA-122  LLI<9 . 30E-01 LI Z0E-01 I54,02
BA-140  LLD<2.0BE+00 LLI2,0BF+00 S27.27
" CEFRLAA LI 9 LUE4+00 LLT=8. 186400 133.51
Cn-=60 LLIOE2061E-01 LLDZ2,61F-01 1222, 50
CR-51 (N (B 4 RAE+00 LLDZ4,BAE+00 220,09
€S-131 LLD=3,.3%E-01 LLID<T, IGE-01 795,84
C C&R-127 1V 20E4+02 4=, 6AF+00 1.20F+02 -,.atrroo A41 .60 0.03
em EU-152  LLDC1, 566400 LLDEA W BAE+00 1108.,01
COEN=154 LLDE5, 33601 LIS, 33601 S 10274,95
P E-155  LLI<2.25E400 LLDE2 . 25F+00 105,31
- FE-~59 LTS SAE-01 LIS SAF-01 1099,25
DO Lg%l LLD<4, 28001 LLIW G, 93601 364,48
= =10 LILDE7 0 32E400 LLIE7 0 22F 400 1A450.7%5
= LA=140 LD, ARE-01 TLIST  1BE-01 1596,20
o MN-54 LLIE2. 89601 LLDE?,896-01 134,03
. MNA-22 LLES1,BOR--04 LLn~1 BOE-01 " 1274,55%
1E NR-95 LILDZ2, 90E-01 LLDZ2,90F 01 765,78
_ NP=237  LLD<5. 566400 LLDES, 560400 8450
L PU-R239 LILD%6. 934032 LLntA 9AC+O7 129,30
g FU=240 LLIA2, 31E405 LLIER, 3AEH0S 118,57
RA~224  LLf< 1.,urro1 IIH'I.PFF101 240,99
. RA=226  LLRZ127E402 Llﬂ’ 276401 186.10
FU-102  LLR<S6A1E-01 P 41r -01 497,08
= R1)1.03 LLISG . 75501 LI 6.7or 01 197,08
_ RURHA0A 1LLD41,00E+01 LLDS1, 00E+01 421,80
D% qR-125  LILD"6.BREF00 LLICA BRRE+00 176.33
8E-75 LLD=8,0315-01 CLLDEg, 031E-01 254,86
SN--112  LLI<92,405-01 LLI<9, A0F =01 391.n/
eR-B9 LIS cSOE-01 LA GOF--01 S51%.
TH--2249 l:r:n.oor401 LLDEG 00401 84.37
U-225 LILDER ¢ 26F--01 LIS 36F-01 aps, 71
Y80 Il"" 9=r -02 LLIEG  25E-02 1B74,.06
ZM-65 LLDS7 27601 LLDS7,.276-01 1115,55
ZR~95 LLOZ7 007501 - LLI 7 07E-01 756,73
TOTAL 1,206 1072 +~3.61E+oo' 1.305+03 b3 61ftoo
ERAR = %X1%% MEV/DISINTEGRATINN




FEARS ELIMINATED RBY RACKEGROUND SURTRACTION

CENTROID
CHAMNMEL

202%.01

55

FNERGY MNET AREA FERROR CGAMMAS/SEC
KLY caountg: %

1441.3%1 G5 28.8 105E+01




e

v

(el
s

SAMNPLE DESCRIFTION? FG0O07 SEGHENT B
- GEOMETRY DRESCRIFPTION?

1‘v.fv.xr\.*.vxf‘f.f».vxrz:.».\'».?x.\-'if»:«f.f».vvs:rxm:'v»:m:«.s:r R BB SR A
:c " EAMMA SPFECTRUM ARALY SIS | :
ixx#mx«.>x>:<>zrxv*»xQx;x:.»'xf»z#x‘vw)xt«»:-wm.x_)r‘;:«*w#»:*_».v.xﬁ'»x?
CANBERRA SFECTRAN-F v:e.os,' SOF TWARE ' . 27&5;

' 222-5 COUNTING RODM WESTINGHOUSE HANFORD / NOU-R9 15120854

ANALYSIS PARANETERS

MCA UNXT NUMRBER?® ™ 2 / ARG UNIT RUMBER? -Z.0
DETECTOR NUHHFP’ N / GEOMETRY MUMEERY! 41
SPECTRUM SIZE! 4096 CHANKELS

ORDER OF SMOOTHING FUMCTIONM? 5]

NUMBER OF RACKGROUMND CHAMNELS: 4 ON EACH SIDE OF FEAK
FEAK COMFINENCE FACTOR?: 85.0% ’ ‘ ' '
INENTIFICATION ENERGY WIMDOWD b~ 150 ‘KEV

ERROR AQUOTATIOM! 1.274 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SURTRACTEDN
LLID CALCULATION PERFORMED

MEAGUREDR ENERGY NIFFERENCES LISTEN
MUWLTIFLET ANALYSIS PERFORMED

SPECTEAL IATA READ RIRECTLY FROM MULTICHANNEL ARALYZER AN1?

ANALYYZED RYS VR

SAMFLE SIZ2E? 1L0000F-07 1.X / CONVERSINN FACTOR: 2.,0000E-01
STAMDARD QSIZE!Y 1.0000E400 A

ANALYSIS LIPRﬁRY,FILE: AN)L 205
7

COLLECT STARTER ON/.}.—.‘!(JU--G"? AT 15114104

COLLECT LIVE TIME! - 1000, SECONDS
REAL TIME? 21002, SECONDS

IFEATDY TIME? . 0.20 %

DECAYEDR T0 0, DAYSs  0,0000 HOURS BEFORE THE START OF GOLLERT

EMERGY CALIRRATION PERFORMED 17~ﬁCT"Q9
EFFICIENCY CALIRRATION FERFORMED Z1-.0U1.-R9




!

)
I

0
o}

)

exemy

9028 COUNTING ROOM WESTINGHOUSE HANFORT

FEAR AN AL

PK  CENTROIN ENERGY  FUHM BACKENR
CHAMMEIL iy KLV COUNTS
1 PARAY 32,27 1,10 1611,
2 1322.45 66 72 1.60 77,
P 661.78
3 2000,39  1461.292 2,32 14.
IR 14460.97

ERRNRE RUOTATION AT 1.96 SIGHA
FEAK COMFINEMCE LEVEL AT 85.0%

I - EMUTIROMMENTAL BACKGROUND FEAK

BACKGROUND SURTRACTION FERFORMET USING FILE RKOO13

RACKEROUMNTI DESCRIFTION! RACKGROUMD

Y 51 98

NET AREA
COUNTS

B19.

41920,
2

207,
qj()o

77 &
/?¥"NOU“89 15020054

FREOR NUCLINES
i
14,4 CE-144
2.1 0H-137
208.6
15,0 K-40
1.8

CACKGROUMI COLLEGCT STARTER OM 28-JURN-B9? AT 15500800

EACKGROUMD 1LLTVE TIME? H0000, GECAONIS

57




[ 2728 COUNTING ROOH WES ITINGHOUSE Hnurnnn 2;;-NOU~G9 15170554
SAMFLE! F5007 SEGMENT %ﬁ :
DATA COLILECTED nn!ﬁ? NOV-89 AT 15114104 . '
RECAYED TO 0% DAYS, 10,0000 HOURS. REFORE THE START OF COLLECT.
RADIONDECLIDE ANALYSIS REFDRT
NUCLIDE ACTIVITY CONCENTRATION IN  wuGi/lLI EMEROY COMFARTSON
. NECAY (REV)
HEASURED ERROR . CORRECTED  ERROR EXFECT  DIFF
AM=241  LLI1,29E400 llﬂ{1.29F+00 59,54
AM=243  LL0S6,61E-01 LLIG 6101 74,67
BA-133  LLIOS7, 26501 LLIE7, 24601 I56.00
CBA-140  LLD<2. 03E400 LLIE2 . 0ZF400 577,27
CEFR144 LILD<4 i 72E+00 D6 72E+00 123,51
CO~40  LLICI,3GE-01 LLDE3,I5E--01 1332,50
CR-51  LLI<A,240+00 LIL.DEA, 24F 400 220,09
CH134  LLI<S, 17E-01 LLDZS, 17F-01 . 795.04
CS-177 CBLAGEHOL b2, BBEH00 BLAGEHOL 42, ARE+00 661,65 0,07
EU-152  LLI2, 506400 CLLDER,50E400 1108.,01
e EU-154 LLD<LA4E+00 LLIG1 W AAE+00 _ . 1274.45
EU-155  LLA<149F+00 LI 69EA 00 105,12
e~ FE-59  LLD<A. 201501 LLDER, 70501 . 1009, 75
CI-13L LLIS,BIE-01 LILN4S . BIF-01 764,40
e K-40 LI LAE+01 LLIZ1 1A O 1160,7%
LA-140 Iln:6.4 R0 ML AGE-01 - 1596, 20
2NN 4 LLIKACS2E-01 LA S2F~01 A31,83
NA~22 110 .6°F -01 LLIEG, 62F-01 1274,55
.NBm9ﬁ LIS, 46501 LLDSE, 46601 764%,78
i NF=227  LLD<Z.07E+00 LLIEE L 076400 BA.50
PU-2T9 LLNS, 9903 LLIZS, 99F+03 129,30
FOPU-241 LADE2, 045105 LIDZR. 0G40 148,57
g RA=224 LLD1,14E401 LD, LAR+OL 240,99
' RA-226  LLICL IBELOL LLICL ABEHOY 1R6,10
e RU=103 LAD<S, 07501 T L6, 07601 497,04
RULOZ  LA.D<6, 39601 LLI<6 . 39F-01 197,08
— RURHL06 LILT<9,A7E4+00° LI AZE+00 621,80
SB35 LAD<S, 300400 LLD<T, 306400 176,33
o gE-75 ||nf7 OLE-01 L7 01E-01 264,64
T OSN-113 LLD<8, 0RE-01 LLDEE , OBE-01 791 .67
SR-8% lln,u.ovr-01 LLD<G, 89601 G313, 99
TH~228 lln” 26E+01 LLIET D4R 0L 14,37
U=225  LLD<7, 11E-01 ||n 7 11E 01 185,71
Y--a4g r:n A 99601 RN 4 PPE-01 1836.06
IN-65  LLIZ1,246E400 ||n (26E4H00 115,85
IR-95  LLI<7 . A4E-01 ||nf7 44501 756,73

L L T T L

B.AGEFOL +~2 . BBEH00

D It

By A6EH0L

TOTAL | =2, BREF00
ERAR = stk MEY/NISINTEGRATION
MAXIMUM FERMISSARLE ACTIVITY =
TOTAL MEASURED ACTIVITY =

% TECH, SPECQ. = KAR¥AK (4

1.16F-08
B.46E+01
~XNUN)

uwesly

(+-2,8RE+00) UC/LI

AT 1,96
CONFIDENGE LEVEL

ERRDR RUDTATINON SIGHA
LLN AT 8G.0%

58

e PEAKQ MOT IHGFN T AMAI YOTR



.....

CENTROTIN ENERGY
CHAMMIL N
57,70 32,23

CLIHIMATED

FEARS

CENTROIN ENERGY
CHANMEL iy

14461 .29

2022.719

59

NET AREA ERROR

COUNTS

819.

%

14.4

CAMHAS/SEC

2.85F+01

RY HACNOROUNH,SUBTRACTION

NET AREA
COUMTS

007,

ERROR
Z

CAMMAS/SER

5.12E+01
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CANRERRA SPECTRQN“F‘V?.06 squwnnE | 27 é_/

222-8 COUNTING ROOM WESTINGHOUSE HANFORD VU-HOV-89  1410B120

u .

ANALYSIS FARAMETERS.:

MCA UNIT NUMRER! 2 / ANEC UNIT NUMRER?! 2.0
DETECTOR NUMRER! I .7 GEOMETRY NUMRER: 41
SFECTRUM SIZE! 20946 CHAMNELS

ORTER QF SMOOTHING FUNGCTLOM! S

HUMRER OF EACKGROUNIN CHANNELS! A ON EACH SINE OF FPEAK
FEAK COMFINEMNCE FACTOR?! 95.0% _

INERTIFICATION ENERGY WINDOW! f- 1,50 KEV

ERROR QUATATION? 1,946 SIGHA UNCERTAINTY

ENVIRONMENTAL EACKEROUMD SURTRACTED

LLIY CALCULATION PERFORNED

U MEASURED ENEREY DIFFERENCES LISTED
CMULTIPLET AMALYSIS FERFORMED

SFECTRAL BATA REATR DIRECTLY FROM MULTICHANMEL ANALYZER AN1:

ANALYZED By _ VR

CSAMFPLE DESCRIFTION! FGO20 SEGMENT 21
GEOMETRY IEGSCRIFPTION!

SaMPLLE SIZE! 1.,0000F-07 1.X / CONVUERSION FACTOR?! 1,0000F400

STANDARD GIZE! 1,0000C400 FA
ANALYSIS LIKRARY FILE! AML20S

7 ;
- COLLECT STARTER OM 3 0-NOV-89 AT 13118006

COLLECT LIVE TIME!? J000, SECOMNDS
REAL TIME 002, SECONNS

DEAT TIMES 0,07 X
DECAYED T0 - D4 DAYS:  0,0000 HOURS BEFDRE THE START OF COLLECT

ENERGY CALIRRATION FERFORMED 1.7-0CT-3%9
EFFICIENCY CALIBRATION FERFORKED 21-JUlL.-89

60"




222-9 COUNTIMNG ROOM WESTINGHOUSE HAMFORT

FK CENTROID
CHANNEL

1R
2 1822.82
2H
2 2022.49
IE

ENERGY
KEV

609,71

409,49
211,324
211,29
11461.324
1496097

FEARK N NA

FUWHM RACKGND

KEV COUNTS
1.47 106,
1.87 70,
2.2 2.

ERROR QUOTATION AT 1,94 SIGHA
FEAK COMFINENCE LEWEL AT 835.0X

E - EMUIRNDNMENTAL EACKGROUND FEAK

Lt =

/y{lmov~89

.Y 8 1 &

MET AREA  ERROR
COUNTS 4

164, 24,7

150, 8.3

S50 D2.4

g4, . 8.4
L09. 8.4

648, 1.8

EACKGROUND SUETRACTION FERFORMED UGING FILE EKOO13

RACKGROUNT

NMESCRIFTIONS

RACKGROUND

HACKGROUND COLLECT STARTER ON 28--JUN-89- AT 15100100

EACKGRAQUMT

61 -

LIVE TIMER

H0000, GECOMTY

-

141081720

MUCL IS

RI-214
RU--103

K-40




FG020 SEGMENT 21 ‘ ‘
0ATA COLLEGTEDR nn/%z -NDV-B2 AT 121101064
DECAYEDR TO 00 NAYS,  0,0000 HOURS
RAanDIToNUCL INDEF n N n LY 8 18 R
NUCLIRE AFTIUTT( ronr"vrrnTruu IM  uGi/ll
. - DECAY
MEASURERD ERROR CORRECTED FRROR
AM=241  LLN<S,27E-02 LLNZS, 23602
AM-242  LLI<Z,R7E-07 LLIOSX, R7F-02
EN-133  LLDES,235-02 LLDEG 23602
BA-140  1LN<1,A46E-01 LIS AGE 01
CEPR1AA LLLD<S.01E-01 LLISS  01F-01
CO-60 LLIO<4, 706027 LILOZ4,.706~02
CR-51 L2 9BE-01 LLNE2 4 9RE-01
S-124  LLDCA,ALE-02 [ B 4 ALE-02
CS-137 LLD=4,876-02 LD 4 87c-02
EU-152 LILDE2,.B2E-01 LLOC2,82E-01
& EU-154  LLD<1, 77601 (WS 1 77601
EU-1G5  LLICL 13501 LLD<L  136~01
€T FESG9 LI IRE-0R LLDOS9,IRF-02
: I-171 LLIDSS  S2E-02 ||nﬁm.9°r -02
- gea0 LLDCL, 255100 LLIEY, 266400
o LAS140  LLDCS, P6E-0 ) LIS 96FE-02
F MN-TA LLIA.L0E-02 LLOZA . 10F-07
% NA-22 LLTEG, 120-02 LLDZSG 12602
HE-95 LLISAAZE-0D LLDOSA,A2F--07
UF MP-227  LLDE1,BIE-01 LLD41 . RIF--01
. FU=239  LLDCA4, 136402 LLIO4, 1365402
W PU-241 0 LR S1E404 ML, SR 404
g RA=224  LLD=ZB,A4E-01 LLDER.AAF-01
TULURA-226 0 LLNEY 01601 LI, 016-01
wm RL=107  LLDSZ, SAE-02 TLLIST  SEE-00
RULOZ LLDET, 24502 LLIDESE, 7AF--02
= RURN10G LLIZ? 50601 LLIE7 . 5O - ~01
. SRE-129 LI« 4 24E-01 LLI4, 246-01
Y QE--75 LIS 22FE--00 LLNS, 22F-02
SM--113 LT 4 aGnE--02o LLDNC4,006-02
QR--05 LLISAVSIE-02 LLIZA V5602
TH=228  LLI<1.BBE+00 LLIE1  BREF00
U--235 LLDET, SOE-02 LLDCG, 586-02
Y- 88 LIS SAE=02 LIS  SAE--02
IN<GS LI, 10E-01 LLTS1, 1OF-01
ZR~95 LLR<7 . 04E-02 lun 27 8AE-02
TOTAL o.oom~o1 +~o.oos~01 Q.OOE~01 s~o 00E-01

229 COUNTING ROOM WESTINGHOUGE HANFURD

SAMMLITS

ERROR CUOTATION
LLI

CALLL DETEGTEDR

FL.AKS El..61.2NINnTI:'.[I

— NCNTOOTINR . CMERGY

AT 1.94
COMFIRENGE IFUFI

PLARS WERE USED

SIGHA
AT 85.0%

ny HACNBROUND

IN Tfr ANALYGIE'

SURTRACTION

;1 oy
)ép"HUUmﬁ9u 1400120

e

¢ L BAMMHAC /e

oprey s Py 0y

REFORE THE, oTﬁRT nr COLLECT.

F F aORrRT

EHERUY COMPARIGSON
(KFW) .
CXPECT RIFKF
€9, 54
I 4 t(.}
306,03
SA2.27
122,51
1332.50
220,09
5,04
61 .45
1408,01
“1274.45
105,31
10992.,25
Th4,10
1440,75
1524,20
RIA.83
1274,.58
C 765,79
24,50
129230
128,57
240,99
124,10
A7 .00
A97.,08
423,80
126,33
?(\'1. 06({)
321,67
513,99
R4,37
195,71
1874.,04
1115,55

706,73




RN T N R Ry [ TN LUty & fu

1218.57 09,31 164, 21.3 6.0 46E400
1R22.82 211,324 SB. un 2.29E400
a8,

—_

2922,49  14481.34 H0Y. 9,00E401

)

124

o
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Interim

4704790

Rev.E

" §8T-102

Analytical Batch

Lab Segment Serial No.: F5001

Customer ID.: 89-040

Uranium Analysis.

Instrument WA77344 Fusion Digestion
‘ Procedure /Rev || A-925-106/A-2 -
Technologist  |6C269 M. Franz
Date 11/28/89
Temperature N/A
Starting Time 08:00
J Ending Time 14:30
Chemist S. A. Catlow
Déscription Lab. Id. . Description Lab. Id.
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 Final Volume
{ Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
| LMCS Check Standard | 58B38/1 ul ‘ 5.7 mi
| spike 58B38/1 ul Sample/10 ul 5.8 ml
Prepared by Q ‘ ?_S(/ H. S. Rich Date:  06-05-90
Vi ] s.bu fury Printed Name
Verified by /ﬁ /M {M/ / ' C. M. Seidel Date:  06-05-90
Sighature Printed Name
Approved by/w/ /// ( L.H. Taylor Date: §-/e-20
Slgn ature Printed Name
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WATER DIGESTION TEST ANALYSIS




99

Single Shell Tank Project

Water Digestion
Laboratory Results of Solids
Units are Sample Wet Weight

241-U-110

Tank
Core 5
Segment 3
Customer 1D: 89-040
Check

- Standard
Laboratory ID: F5010
Water Digestion
Ion Chromatograph
Fluoride 94.30%
Chloride 95.60%
Nitrate 97.00%
Phosphate 96.90%
Sulfate 98.90%
Total Organic Carbon/ 99.20%

Carbonate

Water Digestion Il
Total Organic Carbon " 96.60%

Laboratory Segment Serial No.: F5001
~ Blank Sample Sample Spike of .
N ' Duplicate Sample
F5022 F5011° F5011 F5013
9.41g/L 9.2g/L 10.4 g/L
<0.1ppm 8.25E+02 ug/g - 2.02E+03 ug/g -68.00% |
<0.1 ppm 1.60E+03 ug/g 1.49E+03 ug/g’ - 54.,80%
<1.0 ppm  7.48E+03 ug/g 7.28E+04 ug/g 77.90%
<1.0 ppm  3.64E+03 ug/g 1.73E+04 ug/g 85.60%
<1.0 ppm  2.50E+03 ug/g  2.38E+03 ug/g 98.60%
6.0 ug 2.92E+03 ug/g  1.73E+03 ug/g 92.20%">'
These samples were not acitified before analysis.
10.38 g/L 9.92 g/L 10.48 g/L
3.3ug <5.30E+02 ug/g <5.54E+02 ug/g 96.20%

These samples were acidified before analysis

" Check
Standard
F5014

90.60%

104.00%
97.70%
97.10%
96.20%

100.10%

97.30%



’ Single She]] Tank Project

| o
f ~ o |
o  Tank 241-U-110
f Core - ‘ 5 -
f : Segment - | 3
; . . Customer ID: 89-040
Check
Standard
Laborator ID: ~ F5010

Water Digéstion I

Ion Chromatograph

Fluoride . - 94.30%
Chloride ' 95.60%
Nitrate ' _ 97.00%
Phosphate ’ 196.90%

Sulfate . 98.90%

" Total Organic Carbon/ ~ 99.20%
Carbonate :

Water Digestion II

Total Organic Carbon  96.60%

Water Digestion .
Sample Results on Laboratory Digestion

These samples were acidified before analysis

Laboratory Segment SerialfNo.:' F5001 A . .
Blank = Sample Sample = Spike'of. o Chéck
» o _ Duplicate o Sample . Standard
F5022 F5011  F5012 F5013 - F5014
9.41gl 9.2/L 10.4gL -
<0.1 ppm 7.75E400 ppm " 1.86E+01 bpm | 68.00% 90.60%
- <0.1 ppm 1.50E+01 ppm 1.37E+01 ppm 54.80% 104.00%
<1.0 ppm 7.04E+01 ppm 6.70E+02 ppm. ~ .77.90% 1 97.70%
<1.0 ppm  3.43E+00 ppm 1.59E+02 ppm 85.60% 97.10%
<1.0 ppm 2.36E+01 ppm 2719E+01 ppm - 98.60% 96.20%
6.0ug  2.75E-02 g/L :1.04E-02 g/L | .92.20% . 100.10% -
‘ © These samples were not acﬁtjfied before analysis . »
| 10.38 g/L 9.92 g/L 10.48 g/L
3.3ug <5.5E-03 g/L <5.5E-03.g/L 96.20% 97.30%
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Interim

404590

S§T-102

Analyticai Batch

Lab Segment Serial _’No.:" 'F5001

Customer ID.: '89-040

Water Digestion

" Rev.E

Instrument N/A Note: Sample is not spiked prior to
Procedurc/Rev  {LA-504-101/A-2 digestion. This procedure provides a sample
- 1o be spiked later with the appropriate
Technologist 80725 S. Cervantes’ elements.
Date 11/27/89 |
| Temperature . l22c
| 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 141
4| Spike 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 Type No. & Aliquot | No. & Aliquot [ No. & Aliquot | of Standard.
ANA
A Spike (see note) -
_ Y<K . H. S. Rich Date:  4/5/90
=TS Printed Name ;
Verified by: éz/w A/ M/ C. M. Seidel Date:  4/5/90
funature Prnted Name )
Appmvcd by; /,;//f/ ( L.\";'\/a\/’o)/ Datc: //f/ﬁd.
Signaufre Printed Nune




Interim -

4/04/90

Analytical Batch

Lab Segment Serial No.: F5001 -

d

Customer ID.: 89-040

Water Digestjon - Second Leach.

Rev.E

.°°SST-1 02

Prinfed Name

Instrument N/A
Procedure /Rev || A-504-101 / A-2 N.OTE: Sample is not spiked prior to
— - : digestion. This procedure provides a sample
Technologist E. Colvin to be spiked later with the appropriate -
| Date 06/29/90 elements.
| Temperature o Not Reported.
| Starting Time 06/27/90: 08:00
| Ending Time 06/29/90; 11:30
| Chemist H.Rich
Descriptioh 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 | sample - 89-041 F5043 16
6 | Duplicate 89-041 F5044 17
~ 71{Spike 89-041 F5045 - 18
8 19
9 20
1 10 21
L 11 22
Primary Book | Second Book |Third Book | Final Volume
" No. & Aliquot ] i i of Standard
| standard Type q No. & Aliquot | No. & Aliquot
1 N/A
Prepared by: \/ /{«/»Zb»., W S. A. Cervantes Date: 8-09-90
: Slgmlure [} B Printed Name '
Verified by:_{_ 'z » _ C. M. Seidel Date:  8-09-90
Siagature Printed Name
Approved byﬂ? ( ‘ ~ L.H. Taylor Date: S~/6~90

blg;n lllll(.




Analytical Batch

Lab Segment Serial No.: F5001 , ~ Customer ID.:':‘89-04OV

lon Chromatograph Analysis

Instrument WB24721 Water Digestion

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

Technologist 6B107

Date 12/01/89

Temperature .. [25C

Starting Time 10:30

| Ending Time ) 14:45 ‘
w0 Chemist . | H.S. Rich : * Chromatogram only
& Descriptioh Lab. Id. . Description Lab. ld.
& 1 | Initial LMCS Check Std. F5010 12 -
o 2 |EluentBlank * 13
o~ 3 | Reagent Blank | F5022 14
m&  4 Sample of 89-040 F5011 15
gt 5 | Duplicate of 83-040 - F5012 |16
,&E 6 | Spike of 89:040 ' __| Fs013 17
7 | Ending LMCS Check Std. F5014 - 18

o 8 19
- g 20
o { 10 21

kR 22.

~|Primary Book | Second Book |Third Book | Final Volume -
§ ; Standard Typs. '|No. & Aliquot | No. & Aliquot [ No. & Aliquot | of Standard
= | | LMCS Check Standard | 6C11HC/100 ul : 1 10.1 ml
Spike 40C9-A/50 ul | Sample/100 ul ' 5.15 ml

H. S. Rich Date: 4/5/90

lf H ' i’ Sifhature Printed Name -~
P o ; .
Verified byré’@aﬁ-‘.ﬂ@ C. M. Seidel Date:  4/5/90
o . . Sunalure ' Printed Name '
69 = > o : -
& [ Approved byé;;)*/‘//‘ /?7[— N L.H. /ﬂ\/}o" Date:_¢/~/9-50
73 Signatdre i Printed Name i )
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Interim

Rev.(Draft) 1/18/89.

SST-103

Single Shell Tank
Calibration Record

Phase
A

Analyte: Ton Chroniatograph :

Procedure LA-533-105 Revision: A-3
Instrument: Dionex 4000 Property Number: {24721

Technologist: Nora Wright

Payroll Number:  §B107

Date: Dec. 1,

1989

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

Analyte Concentration:

F-49.6; C1-61.0; N03-500.5; P04—500.6; 504-500.5 (1n ppm)

Type of Calibration:

Instrument Reading
Dilution Concentration Un'its=
1
2
3 SEE ATTACHED CALIBRATION SHEETS
4 |
5
6
7
8 |
9
10 |
Commenté:v

Preparcd by: (u W DM CA Davey ~4N18/90
Sigpatlil ) [ Printed Name Date:
Verified by: ' M// H.S. Rich Date:__g/18/90
"/ngn.uuu-/ ‘ Printed Name . —_— )
Approved bycﬂ Z‘L[ CLLH .7/qy/ar Date: 7//7/70
Signatuy¢

Printed Name




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

Inj¢ Sample Name Method Name Data File Vol. Dil. Int.Sstd.
1 SETUP ..« \GROUTO1 ...\891201021 1 0
2 BLANK ... \GROUTO1 ..+.\891201021 1 0
3 LMCS/6Cl1HC . . . \GROUTO1 «».\891201021 101 0
4 AUTOCAL1R .o \GROUTO1 ...\891201021 1 0
5 AUTOCAL2R ..« \GROUTO01 ...\891201021 1 0
6 AUTOCAL3R u ' « s « \GROUTO1 «..\891201021 1 0
7 AUTOCAL4R <« « \GROUTO1 ++2.\891201021 1 0
8 AUTOCALSR ..« \GROUTO01 ...\891201021 1 0
9 AUTOCALGR . «««\GROUTO01 ...\891201021 1 0
10 LMCS/6C11HC «+.\GROUT01 ...\891201021 101 0
11 BLANK ) o« « \GROUTO1 ...\891201021 1 0
12 5022b ‘ ...\GROUT01 ...\891201021 1 0
13 5011 ‘ . «.\GROUTO01 ...\891201021 51 0
14 5012d .+« \GROUTO01 ...\891201021 51 0
15 5013s .« « \GROUTO1 ...\891201021 51 0
16 LMCS/6C11HC ... \GROUTO1 ...\891201021 101 0

€y

el

1%

!i:‘j:’

i

L
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.DIONEX‘HETH(D PARAMETERS - GROUTO1.MET

Detector Parameters
Number of Detectors........ ............ ‘e s esenvassseasenseeae 1
Detector 1 Type...seeceeeecrnatieennonnnnsecananns ceieeennne CDM-1

Run Time (minutes).......c..ciiieiinnnnnn. e seeaeaaeaa 10.00
Detector 1 real time plot scale...c.ccevecenaas e eas e 20.00
Print Report...cceeese et essseaneas et e et et ereenssenanneeanns Yes
Print Replot........ [ chreeisanaes ceeesensecenans Yes
AutoScale Replot to nghest PeaK.ieeeoeeeontnnnnnoa ceene e Yes
Print Retention Times on Chromatogram.......cceeceeeeeecens Yes
List Peaks Not Found in this run.............. ceseseceaacnee No
Report Unknowns found in run......... wese s e en ceeseseasann Yes
Record Raw Data@..veeeeeeeececcccccnnoonss e e s ese e e Yes

Raw Data File Name: c: \dx\data\89120102 d09

Record Result Data.,; ...................................... No

Integration Parameters

Sampling Rate (SECONAS) ctteireeeroreinecorannncaosssasanenss 0.20
Peak Threshold (mV or uS/data pt 1nterva1).., .............. 0.400
Starting Peak Width (seconds) ....................... eeeaee 10.0

.Peak Area RejJeCt ..t cteeereeeeeeateannnscenacnnans e e eereenean 1000

Integration Timed Events

Time Description

‘Calibratioanarameters

External or Internal Calibration......... ceeenan Cereeeaeee External
Calibrate by Area or Height..........c.vvvtveeeeeeeanaea... Height
Replace Or Average Calibrations.............. e s e e e . Replace
Number Of Levels for Callbratlon ......... e e et e e e 6
Calibration fit type....ciiiiiiiiteinreerieneerennnnns eeeee Quadratic
Response Factor for unknown peaks....... testieessnessaessses 0.0
Default Injection Volume........... cteeecersanssan ceeensens 1.0
Default Dilution FacCtor... ... eeieeeiteeeeeionencenncnanan . 1.0

Area Reject for Reference PeaKS....eeeecoeeee- it e s eseccaanes 1000

Percent Retention Time Window for Reference Peaks.......... 5.0
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Component # 1 FLUORIDE = - Retention Time. 0.98

Reference Peak FLUORIDE Window Size 5.00%
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 v 2.46800E-001 ‘ 3814 a 699
3 4,.91100E-001 : 8014 1443
4 9,72500E-001 18242 . .3026
5 "1.90770E+000 37268 o 6331
6 3.67410E+000 82101 ‘ 12310
Component # 2 CHLORIDE ‘Retention Time 1.62
Reference Peak FLUORIDE -  Window Size 7.00%
Least Squares Slope = 5.,28651E-004 :
Least Squares Intercept = 2.16821E-002
Ka = . o o -4.60837E-009
Level Amount '~ Area Height
1 1.21800E-001 1174 ) 211
2 3.03500E-001 3127 . 534
3 6.03960E-001 6384 1090
4 1.19610E+000 13048 . 2257
5 2.34610E+000 26949 4596
6 4.,51840E+000 56310 9249
Component # 3 NITRITE Retention Time = 2.00
Reference Peak FLUORIDE - Window Size 7.00%
. Least Squares Slope- = 8.19167E-004 :
Least Squares Intercept = 3.87713E-001
Ka = A _ 4.24548E-009
Level Amount '~ Area Height'
1 1.00000E+000 6728 . 955
2 2.49250E+000 : 17398 2609
3 4.96040E+000 36144 5455
4 9.82350E+000 - 72479 10242
5 1.92690E+001 156757 21248
6 3.71110E+001 - 299406 37444
Component # 4 " NITRATE Retention Time  4.03

Reference Peak " FLUORIDE" Window Size .10.00%
Least Squares Slope 1.94357E-003
Least Squares Intercept -1.10952E-001

Ka = -~ 1.78504E-008

Level Amount Area Height
1l 9.99000E-001 5537 519
2 2.49000E+000 15382 1323
3 4.95550E+000 ' 33066 2632
4 9.81380E+000 C 67697 4864
5 1.92492E+001 142777 9168
6

73 3.70730E+001 : 296013 - 16606




%

Component # 5 PHOSPHATE = Retention Time  5.35

Reference Peak - FLUORIDE Window Size . 7.00%
Least Squares Slope = 4.25699E-003
Least Squares Intercept = 1.29081E-001
Ka = = ° ' -2.86430E-008
Level Amount : Area Height
1 9.99200E-001 2588 . 195
2 Y 2.49050E+000 11460 648
3 4.95640E+000 16063 1091
4 9.81580E+000 33316 - 12235
5 - 1.92531E+001 72002 ' 4693
6 3.70804E+001 149467 o 9246
- Component # 6 . SULFATE - Retention Time 7.10 -
. Reference Peak FLUORIDE = Window Size = 10.00%
Least Squares Slope = 2.01226E-003 ’ .
Least Squares Intercept = 2.11736E-001
Ka = | o . -1.25909E-009
Level Amount Area Height
1 9.99000E-001 8490 ' 472
2 '2.49000E+000 20937 1134
3 4.95550E+000 42330 . 2329
4 9.81380E+000 84876 | 4644
5 1.92492E+001 182078 ~ 9631
6 3.70730E+001 373505 18512
Component # 7 ©  Oxalate Retention Time = 9.77
Reference Peak FLUORIDE Window Size ©10.00%
Least Squares Slope = 0.00000E+000 ' :
Least Squares Intercept = 0.00000E+000
Ka = 0.00000E+000
Level Amount - Area - Height
1 0.00000E+000 0 0
2 0.00000E+000 0 0
3 . 0.00000E+000 ' ’ 0 (0]
4 . 0.00000E+000 0 0
5 0.00000E+000 ; 0 0
6 .0, 00000E+000 98993 5848

T4




40000 [~

12500 |~

10000 |~

7500

5000

2500 -

3.50

1.50 2.00 2.50 3.00 7.00

Concentration(ug/ml)

0.08 50 —5.50 1.00

10000 =

7500

5000 —

2500 -

0.08.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50

Concentration(ug/ml)

35000
30000
25000
20000 -
15000 |~
10000 |~
5000

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

0.08 60 —5.00

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

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

( 3.045016e-004 * Resp )+
Standardization:

Calibration: Height
Component: CHLORIDE
Fit Type: Quadratic

Conc = ( -4.608369e-009
( 5.286507e-004 * Resp )+
Standardization:

Calibration: Height
Component: NITRITE
Fit Type: Quadratic
Conc = ( 4.245484e-009 *

( 8.191672e-004 * Resp )+
Standardization:

Calibration: Height
Component: NITRATE
Fit Type: Quadratic
Conc = ( 1.785043e-008 *

( 1.943571e-003 * Resp )+
Standardization:
Calibration: Height



10000
7500
5000
2500
0.0§

20000
17500
15000
12500
10000
7500
5000
2500
0.08.

.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

Concentration(ug/m1)

00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Concentration(ug/mi)
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Component: PHOSPHATE
Fit Type: Quadratic
Conc = ( -2.864303e-008

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

-~ Component: SULFATE

Fit Type: Quadratic
Conc = ( -1.259086e-009
( 2.012255e-003 * Resp )+

Standardization:
Calibration: Height




khkhkhkkhkkhkhhhhkhkk AUTOMATIC CALIBRATION UPDATE Khkhhkkkhhhkkkhhhkhkhkkk

Method File: C:\WINDOWS\AI400\METHOD\GROUTO1l.MET

Calibration Level : 1

kkhkkkkkkkkkkkkkkkkkkkkkk hkkhkkkkhkxkkkhkhkkkkhkkkkkkkixx

PEAKS NOT FOUND IN THIS RUN

Adjusted Ret Time Reference Peak

hkkkhkikkhkhkkhkhhkkhkkhkhikkkkkkkk

Thkkkkkkkkkkdkkhkhkk COMPONENTS FOUND IN THIS RUN

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 0.98 0.98 0.98 3.257e+002 3.257e+002 3.257e+002
2 CHLORIDE 1.62 1.62 1.62 2.477e+002 2.477e+002 2.477e+002
3 NITRITE 2.00 2.00 2.00 9.671e+002 9.671e+002 9.671e+002
4 NITRATE 3.72 4.03 4.03 6.260e+002 5.327e+002 5.327e+002
5 PHOSPHATE 5.22 5.35 5.35 2.065e+002 2.065e+002 2.065e+002
6 SULFATE 7.10 7.13 7.13 4.,943e+002 4.943e+002 4.943e+002

g;”DATZ-\ REPROCESSED ON Thu May 24 15:24:24 1990

Fri Dec 01 12:44:23 1989

| Sample Name: AUTOCALLR Date:

Data File : C:\DX\DATA\89120102.D04
Method : C:\WINDOWS\AI400\METHOD\GROUT01.MET.
Interface : 1 System : 1 Inject#: 4 Detector: CDM

kkkkhkkhkkkhkkkikhkhkhkkkhkkkkkkkkkx¥

(hikxknkhhkkkkkhhkhhkkxk%x EXTERNAL STANDARD REPORT

M$top time = 9.40 Minutes Number of Data Points = 2821
sArea reject = 500 One Data Point per 0.2 seconds
'émount Injected = 1 Dilution factor =1
L
PEAK RET PEAK CONC. in REF % DELTA
"NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 1.000e-001 2.405e+003 326 2 0 0.00%
2 1.30 0.000e+000 1.254e+003 125 2
3 1.62 CHLORIDE 1.200e-001 1.534e+003 248 2 0 0.00%
4 2.00 NITRITE 9.990e-001 7.143e+003 967 2 0] 0.00%
5 4.03 NITRATE 9.990e-001 6.104e+003 533 1 0] 0.00%
6 5.35 PHOSPHATE 9.990e-001 2.958e+003 206 1 0] 0.00%
7 7.13 SULFATE 9.990e-001 9.725e+003 494 1 0] 0.00%

77



usS

1.800

1.550

1.300

1.050

0.800

0.550

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

NITRITE

 NITRATE

SULFATE
FLUORIDE

, CHLORID

PHOSPHATE

i
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CkkkKkKKARKKKRKIR AR K I KK AUTOMATIC CALIBRATION UPDATE khhhhhhhhhhhhhhhhhhhkk

Method File: C:\WINDOWS\AI400\METHOD\GROUTO01.MET

Calibration Level : 2 . 7
kkkkkkkkkhkkkkkkkkkkkkx% . PEAKS NOT FOUND IN THIS RUN *kkkkkkkhhhhhkkkkkkkhhhkkk

Adjusted Ret Time Reférence Peak

Oxalate

kkkkkkhkhkhkhhkhkkhkhkk 'COMPONENTS FOUND IN THIS RUN Ckkkkkkkhkhkhkkkkhkhhhkkhkhkhk

COMP COMPONENT . OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 0.98 0.98 0.98 7.641le+002 7.641e+002 7.641e+002
2 CHLORIDE l1.62 1.62 1.62 5.715e+002 5.715e+002 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 -1.328e+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

24 15:24:51 1990

Sample Name: AUTOCAL2R

7 Data File C:\DX\DATA\89120102.D05 )
| Method C:\WINDOWS\AI400\METHOD\GROUTO01.MET, -
| Interface : 1 System : 1 Inject$: 5

Date: Fri Dec 01 12:54:32 1989

Detector: CDM

gﬁif**********%*********  EXTERNAL STANDARD REPORT
vy 4
Stop time = 9.40 Minutes

khkkkkkkkkhkkkkkkkkkkkhkkkkkkkkkk

R

2821

SULFATE

79

2.490e+000

‘Number of Data Points =
¢Area reject = 500 -One Data Point per 0.2 seconds
T%mqunt Injected = 1 Dilution factor =1
~EEAK  RET PEAK CONC. in : REF % DELTA
~ NUM - TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE - 2.490e-001 5.336et+00 764 2 0 0.00%
2 1.30 ' ’ 0.000e+000 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+004 673 1 0 0.00%
7 7.22 2.174e+004 1148 1 0 0.00%




us

File: C:\DX\DATA\89120102.D05 Sample: AUTOCAL2R
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kkkkkkkkkkkkhhrhkhrhr AUTOMATIC CALIBRATION UPDATE
Method File: C: \WINDOWS\AI400\METHOD\GROUTOl MET

Calibration Level : 3
***********************

kkkkkkhhkkrrkhkrkFhrkhk &k

PEAKS NOT FOUND IN THIS RUN #k*xkkxkdhkkxkkkkkkkhhhrhxhkk

Adjusted Ret Time  Reference Peak

_____ e e e e e e

Oxalate 8.53 : 1

Xhkkkkkhkhkdkdkkhkdkkkhhixkk

*hkkhkkkkhdhkkhdhhhhkd :COMPONENTS FOUND IN THIS RUN

COMP COMPONENT OLD MEASURED NEW OLD " MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT - HEIGHT
1 FLUORIDE "0.98  0.98 0.98 1.542e+003 1.542e+003 1.542e+003
2 CHLORIDE 1.62 1.62 1.62 1.125e+003 1.125e+003 1.125e+003
3 NITRITE 2.02 2.02 2.02 5.458e+003 5.458e+003 5.458e+003
4 NITRATE 4.02 3.97 -3.97 2.817e+003 2.642e+003 -2.642e+003
5. PHOSPHATE 5.40 5.35 5.35 1.102e+003 1.102e+003 1.102e+003
6 SULFATE 7.22 2.340e+003 2.340e+003 2.340e+003

7.22 7.22

ﬁmDATA REPROCESSED ON- Thu May 24 15:25:22 1990

/

Fri Dec 01 13:04:42 1989

AUTOCAL3R Date:
C:\DX\DATA\89120102.D06 -
C: \WINDOWS\AI400\METHOD\GROUT01 MET

1 System : 1 Inject#: 6

w,Sample Name:

~ Method
Interface

Detector: -CDM

L
***********************

vEY

EXTERNAL STANDARD REPQRTV'**%*******************%*****

Number of Data Points =

Stop time = 9.40 Minutes 2821
“Area reject = 500 One Data Point per 0.2 seconds
-Amount Injected = 1 Dilution factor = 1
~REAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
mwl 0.98 FLUORIDE 4.960e-001 1.066e+004 1542 3 0 0.00%
-2 1.32 0.000e+000 1.892e+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 2340 1 0 0.00%
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4.955e+000

4.306e+004
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File: C:\DX\DATA\89120102,DOGHSampfé:“AUTOCALJ ¢ et
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_0°90011vl-llllfll T I B S —— I ™
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khkhkhkhhhhkhkhkhhhdhkkkk AUTOMATIC CALIBRATION UPDATE R R R L R L

Method File: C:\WINDOWS\AI400\METHOD\GROUTO1l.MET

Calibration Level : 4

kkkkkhkkkkkkhkkkkkkkhkkkkk hkkkkkkkhkkhhkhkhkhkkhkhkkkkkik

PEAKS NOT FOUND IN THIS RUN

Adjusted Ret Time Reference Peak

kkhkkkkhkkkkkhkkkkhkkkkhkkkkkk kkkkhkkkhkhkkkhkkkhkkkkhkhkhhkkhkhikk

.COMPONENTS FOUND IN THIS RUN

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 0.98 0.98 0.98 3.070e+003 3.070e+003 3.070e+003
2 CHLORIDE 1.62 1.62 1.62 2.314e+003 2.314e+003 2.314e+003
3 NITRITE 2.02 2.00 2.00 1.033e+004 1.033e+004 1.033e+004
4 NITRATE 3.97 3.88 3.88 4.872e+003 4.872e+003 4.872e+003
5 PHOSPHATE 5.35 5.28 5.28 2.245e+003 2.245e+003 2.245e+003
6 SULFATE 7.22 7.13 7.13 4.658e+003 4.658e+003 4.658e+003

¢»DATA REPROCESSED ON Thu May 24 15:25:51 1990

Sample Name: AUTOCAL4R Date: Fri Dec 01 13:14:52 1989

C_}‘.

Data File : C:\DX\DATA\89120102.D07
~} Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET
“| Interface : 1 System : 1 Inject#: 7 Detector: CDM

i =m=======

#*********************** EXTERNAL STANDARD REPORT kakkkkkkkkhkkhkhrkhkhhhhhhrkht

LA

Number of Data Points = 2820
One Data Point per 0.2 seconds

Dilution factor = 1

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

83

 ~PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
ﬁhl- 0.98 FLUORIDE 9.820e~-001 1.985e+004 3070 3 0 0.00%
T2 1.32 0.000e+000 2.037e+003 204 4
3 1.62 CHLORIDE 1.179e+000 1.429e+004 2314 2 0] 0.00%
4 2.00 NITRITE 9.814e+000 8.011e+004 10329 2 0] 0.00%
5 3.88 NITRATE 9.814e+000 6.865e+004 4872 1 0] 0.00%
6 5.28 PHOSPHATE 9.814e+000 3.387e+004 2245 1 0 0.00%
7 7.13 SULFATE 9.814e+000 8.594e+004 4658 1 0 0.00%




usS
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hkkkkhkhhkkkhkkhhhkrkd AUTOMATIC CALIBRATION UPDATE kkkkkhkkhkkkkhkkhhkhhkxk

Method File: C:\WINDOWS\AI400\METHOD\GROUTO1.MET

Calibration Level : 5

kkkkrkhhhkhkkkkkhkkkkkkkxk hkhkkrkkkkhkkkkhikhkhkkkkkk*

PEAKS NOT FOUND IN THIS RUN

Adjusted Ret Time Reference Peak

kkkkkkkkhkkkhkkkhkkkk COMPONENTS FOUND IN THIS RUN *%**********************

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 0.98 0.98 0.98 6.413e+003 6.413e+003 6.413e+003
2 CHLORIDE 1.62 1.62 1.62 4.621e+003 4.621e+003 4.621e+003
3 NITRITE 2.00 2.00 2.00 2.127e+004 2.127e+004 2.127e+004
4 NITRATE 3.88 3.82 3.82 9.173e+003 9.173e+003 -9.173e+003
5 PHOSPHATE 5.28 b.27 5.27 4.705e+003 4.705e+003 4.705e+003
6 SULFATE 7.13 7.15 7.15 9.655e+003 9.655e+003 9.655e+003

ﬁﬁDATA REPROCESSED ON Thu May 24 15:26:20 1990

Date: Fri Dec 01 13:25:03 1989

Sample Name: AUTOCAL5SR
& Data File : C:\DX\DATA\89120102.D08
. Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET

* Interface 1 System : 1 Inject#: 8 Detector: CDM

kkkkkkkkkkhkkkkkkkkkkkkkkkkkk

L
kkkkkkkkkkkkkkkkkkkkkkk

1

EXTERNAL STANDARD REPORT

Stop time = 9.40 Minutes Number of Data Points = 2820
‘Area reject = 500 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor =1
LEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.87 0.000e+000 1.558e+003 311 2
) 0.98 FLUORIDE 1.927e+000 4.002e+004 6413 2 0] 0.00%
3 1.62 CHLORIDE 2.312e+000 2.746e+004 4621 2 0 0.00%
4 2.00 NITRITE 1.925e+001 1.578e+005 21272 2 0 0.00%
5 3.82 NITRATE 1.925e+001 1.434e+005 9173 1 0 0.00%
6 5.27 PHOSPHATE 1.925e+001 7.282e+004 4705 1 0 0.00%
7 7.15 SULFATE 1.925e+001 1.842e+005 9655 - 1 0] 0.00%
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kkkkhhkkhhkkhhrhhrhkd AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\GROUTO1l.MET

Calibration Level : 6

kkkkkkhkhkkhkkhkkhkikkhkhhkkkkk* PEAKS NOT FOUND IN THIS RUN

Adjusted Ret Time Reference Peak

khkkkkkkhkkkkhkkhkkhkkkkhkk%k

kkkkkkkkhkkhkhkkhkhxkkhkkhkkkk®kx

kkkkkkkkkkhkkkkhkhkkkhkkkhhkkkk

*hkkkkhkkhkkhkkkddrkxd COMPONENTS FOUND IN THIS RUN

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT 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 1.661le+004 '1.661e+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:\DX\DATA\89120102.D09

~. Sample Name: AUTOCALG6R
Data File :

5 Method :
Interface : 1

ra

System : 1

Date: Fri Dec 01 13:35:14 1989

C:\WINDOWS\AI400\METHOD\GROUTO1.MET
Injecti:

9

Detector: CDM

—

khkkkkkkkkkkrhkkhhkihkkkkkk

(5%

9.40 Minut
500

~Stop time
"Area reject

EXTERNAL STANDARD REPORT

hhkkkhkhhkkkkkhkhkhkhhkhkhhhkhhkhkhkxk*®

es Number of Data Points = 2821
One Data Point per 0.2 seconds
Dilution factor = 1
CONC. in REF % DELTA
ug/ml AREA HEIGHT BL PEAK RET TIME
0.000e+000 2.351e+003 547 2

3.711e+000 7.957e+004 12312 2 0 0.00%

' 4.452e+000 5.649e+004 9258 2 0 0.00%
3.707e+001 3.001e+005 37457 2 0 0.00%
3.707e+001 2.963e+005 16607 1 0 0.00%
3.707e+001 1.508e+005 9261 1 0 0.00%
3.707e+001 3.762e+005 18535 1 0 0.00%

~fmount Injected = 1
~PEAK RET PEAK
NUM TIME NAME
w1l 0.87
2 0.98 FLUORIDE
3 1.62 CHLORIDE
4 2.00 NITRITE
5 3.72 NITRATE
6 5.22 PHOSPHATE
7 7.10 SULFATE
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File: C:\DX\DATA\891201023D03 slmpTe AUTOCALG?

1
1

PHOSPHATE

3

SULFATE

-4.500 [—
0.00

88



89

This page intentionally left blankK.



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

Sample Name: BLANK Date: Fri Dec 01 13:55:28 1989
Data File : C:\DX\DATA\89120102.D11

Method : C:\WINDOWS\AI400\METHOD\GROUTO1.MET

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

kkkkkkkkkkkkkkkkkkkk*xk% EXTERNAL STANDARD REPORT ***xkkkkkkkkhhkkhkkkhhkhhhkkhdk

L] 3

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 = 1
PEAK RET PEAK k CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
2 1.32 0.000e+000 7.598e+002 89 1
3 4,37 0.000e+000 5.511le+002 27 1

File: C:\DX\DATA\89120102.D11 Sample: BLANK

50,150
e ©0.125
P Unknown

0.100 '

i 0.075

0.050

S 0.025

0.000

Unknown
--0.025

-0.050

-0.075

-0.100 frrr T L I L B B B
0.00 2.00 4.00 6.00 8.00
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DATA REPROCESSED ON Thu May 24 17:03:05 1990

Sample Name: LMCS/6CL1l1HC Date: Fri Dec 01 13:45:23 1989
Data File : C:\DX\DATA\89120102.D10

Method : C:\WINDOWS\AI400\METHOD\GROUTO1l.MET

Interface : 1 System : 1 Inject#: 10 Detector: CDM

hkhkkkhkkkhkhkkkhkkkhkkhkkhkkhkkhkkkkxk

EXTERNAL STANDARD REPORT **kkkkkkkkkkkkkhkkkhkkxhkhAk**k

Stop time = 9.40 Minutes Number of Data Points = 2820
- Area reject = 500 One Data Point per 0.2 seconds
. Amount Injected = 1 Dilution factor = 101
| .
| PEAK RET PEAK CONC. 1in REF % DELTA
. NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
| 1 0.98 FLUORIDE 5.922e+001 1.247e+004 1870 3 0 0.00%
\ 2 1.30 : 0.000e+000 1.602e+003 143 4
3 1.62 CHLORIDE 7.231e+001 9.939e+003 1389 2 0 0.00%
4 3.93 NITRATE 6.020e+002 4.035e+004 3048 1 0 5.83%
‘nS 5.28 PHOSPHATE 6.002e+002 2.082e+004 1392 1 0 0.00%
6 7.20 SULFATE 6.133e+002 5.440e+004 2934 1 0 0.00%
[
3.43
-
o 3.93
o 7.20
28
TRl
0.98
s
| 1.62 5.28
L
J 1.3
-0.34 }HHHHIHHEHHIHHIHHI}HHHHIHIHHHIHHHHI{HIHHHIH‘.HHH[‘.HHHH[...,
0.0 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 : C:\DX\DATA\89120102.D12 :

.Method <t C:\WINDOWS\AI400\METHOD\GROUTO1l.MET

ACI Address: 1 System : 1 Inject#: 12 - Detector: CDM

kkkkkhkhkkhkkkhkhhkhhkdkhkk .EXTERNAL STANDARD REPORT = **kkkkkkkkkhkkkkhkhkkkhkhkhkk

Stop time = 9.40 Minutes : Number of Data Points = 2820

- Area reject = 500 o ‘One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor =1 '
PEAK RET  PEAK : CONC. in . ' 'REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.32 | 0.000e+000 6.425e+002 69 1

File: C:\DX\DATA\89120102.D12 Sample: 50228

5 S “ 1 -~ Unknown
0.061 |
o _-0.011,‘,-,\} :
£ -0.039 |
.
-0.089
i
-0.139
™F :
™F -0.189
qS
~-0.239
e -0.289 ‘ \
-0.339
-0.389 ’
-0.439
'0-489 lllrl‘lllllllllllllIll_ilrllllllllllllIIlIIlIIII[Il

0.00 . 2.00 . ~4.00 ‘ 6.00 8.00
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DATA REPROCESSED ON Thu May 24 16:16:01 1990

Fri Dec 01 14:17:03 1989

Sample Name: | . Date:
Data File C:\DX\DATA\89120102.D13
Method : C:\WINDOWS\AI4O00\METHOD\GROUTO1l.MET

ACI Address: 1 System : 1 Inject#:

5011

13 - Detector: CDM

kkkkkkkKkkkkkkkkkkkk**% EXTERNAL STANDARD REPORT

o 1

Stop time = 9.40 Minutes

kkkkkkkkkkkkkkkkkkkkhkkkhkkkkk

, , Number of Data Points = 2821
Area reject = 500 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 51
PEAK RET PEAK CONC. in _ REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
-1, 0.87 0.000e+000 8.864e+002 158 2
2 1.00 FLUORIDE 8.300e+000 . 3.074e+003 472 2 0 " 0.00%
3 1.32 : 0.000e+000 1.588e+003 148 2
4 . 1.63 CHLORIDE 1.487e+001 3.444e+003 560 2 .0 0.00%
) 2.02 NITRITE 1.761e+002 2.690e+004 3700 2 0 0.00%
6 3.87 NITRATE 7.043e+002 1.008e+005 6751 1 0 0.00%
] 5.37 PHOSPHATE 3.233e+001 1.855e+003. 134 1 0 0.00%
fMB 7.33 SULFATE - 2.371et+001 2.71l4e+003 141 1 0 0.00%
o File: C:\DX\DATA\89120102.D13‘Samp1e: 5011
o |
L 8,100
o NITRATE
m,».A‘ i 7 . 100
hﬁ' :
™ 6.100
ge. 5100 ,
NITRITE
4.100
us
3.100
2.100 »
FLUOREHEORIDG |
1.100 -UnK‘ owh "§ PHOSPHATE SULFATE
0.100°
-0.900 LI L L L B B B R R A T Tl T T T T [Trrrro
0.00 2.00 4.00 6.00 ' 8.00
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DATA REPROCESSED ON Thu May 24 16:17:25 1990

Sample Name:
Data File : C:\DX\DATA\89120102.D14
Method : C:\WINDOWS\AI400\METHOD\GROUTO1l.MET
ACI Address: 1 System : 1 Inject#:

50124

Date: Fri Dec 01 14:41:09 1989

14 Detector: CDM

kkkkhkhhkkkhkkkkkkkkkkkkkkkk

EXTERNAL STANDARD REPORT

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

Number of Data Points =

Stop time = 9.40 Minutes 2820
Area reject = 500 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 51
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 1.922e+001 8.536e+003 1178 3 0 0.00%
2 1.32 0.000e+000 1.140e+003 113 4
3 1.63 CHLORIDE 1.336e+001 3.023e+003 503 2 0 0.00%
4 2.02 NITRITE 1.720e+002 2.517e+004 3607 2 0 0.00%
6“5 - 3.88 NITRATE : 6.694e+002 9.334e+004. 6436 1 0 0.00%
6 5.35 PHOSPHATE 1.580e+002 1.069e+004 716 1 0 0.00%
we? - 7.33 SULFATE 2.196e+001 2.275e+003 124 1 0‘ 0.00%
s File: C:\DX\DATA\89120102.D14 Sampie: 5012d
m_ PO .
el .
.. .8.100
LI
NITRATE
= 7.100
g
6.100
== 5,100
& NITRITE
4.100 .
us
3.100
2.100 FLUORIDE
0S
}CHLORI PHOSPHATE
1.100 knowh SULFATE
0.100 o S
-0.900 T T T T [TT T T T T T T T[T T [T T T T T T T[T T T T

0.00 2.00 4.00 6.00 8.00

94



DATA REPROCESSED ON Thu May 24 16:31:13 1990

5013s
C:\DX\DATA\89120102.D15 :
C:\WINDOWS\AI400\METHOD\GROUTO1.MET
1 System : 1 Inject#:

Sample Name:
Data File
Method

ACI Address

khkkkkkkkhkkikkkhkkkkkkhkkkk

Date: Fri Dec 01 14:51:36 1989

: CDM

15 Detector:

EXTERNAIL STANDARD REPORT **k&kkkkkkhkhkkhkkhkhhhhkkkkd Ak

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 = 51
PEAK RET PEAK CONC. in ' . REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 2.598e+001 8;808e+003 1616 3 0 0.00%
2 1.33 - 0.000e+000 5.729e+002 61 4
3 1.63 CHLORIDE 3.264e+001 7.164e+003 1240 2 0 0.00%
4 - 2.02 NITRITE 2.479e+002 3.702e+004 5350 2 0 0.00%
CDS .. 3.95 NITRATE 2.716e+002 3.472et+004 2738 1 0 6.28%
6 5.37 PHOSPHATE 2.503e+002 1.677et+004 1145 1 0 0.00%
Q&J 7.37 SULFATE 2.485e+002 4.348e+004 2336 1 0 0.00%
g File: C:\DX\DATA\89120102.D15 Sample: 5013s
- “ : ‘
“"9.000
Ly
e
-~ 6.500 4 - NITRITE
w‘
w3 4,000
' 5 - NITRATE )
7 - SULFATE
1 - FLUORIDE .
- 6 - PHOSPHATE
1.500
-1.000 71T [TT T T T T T T T[T T T T I R R B O R
' 2.00 4.00 6.00 8.00
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DATA REPROCESSED ON Thu May 24 16:33:12 1990

Date: Fri Dec 01 15:02:03 1989

ILMCS/6C11HC ,
C:\DX\DATA\89120102.D16
C:\WINDOWS\AI400\METHOD\GROUTO01 .MET

1 System : 1 Inject#: 16

Sample Name
Data File
Method

ACI Address

' Detector: CDM

kkkkkkkkkkkkkkkkkkkkk*% EXTERNAL STANDARD REPORT hkkkkkkkhhkkkhhhhkkhhhhkhhkkk

9.40 Minutes

Stop time = 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 ' o | REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE '5.705e+001 1.240e+004 1799 3 0 0.00%
2 1.32 . 0.000e+000 1.165e+003 121 4
3 1.63 CHLORIDE 7.679e+001 8.402e+003 1477 2 0 0.00%
4 3.93 NITRATE 6.066e+002 3.904e+004 3070 1 0 5.83%
__5;' 5.37 PHOSPHATE 6.042e+002 2.143e+004 1402 1 0 0.00%
6 - 7.38 SULFATE 5.963e+002 5.357e+004 2850 1 0 0.00%
[ ) )
File: €:\DX\DATA\89120102.D16 Sample: LMCS/6C11HC
o
e - 4.050
Ly '
, 3.550 4 - NITRATE
o ’ 6 - SULFATE
@§  3.050-
2.550
: 1 - FLUORIDE .
& 2.050
5 - PHOSPHATE

us 3 - CHLORIDE

1.550

1.050

0.550

0.050

-0.450

II!llilllIllll_llllllI,VI‘II-IIIIl|IIIA|IIIII||IIlII_I
0.00 o 2.00 4.00 6.00 8.00
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Interim

4j04/90

Rev.E

SST-102

Analytical Batch

Lab Segment Serial No.: F5001

Customer ID.: 89-040

Total drganic carbon from water digestion.

Standard Type

Instrument WB39937 Samples were not acidified before analysis.
Procedure /Rev | LA-344-105/A-3 Results reported are TOC and carbonate
Technologist S. Cervantes combined.
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 | Reagent 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 4 Final Volume
No. & Aliquot | No. & Aliquot No. & Aliquot | of Standard

LMCS Check Std.

70C118/11 ul

2.4 ml

Spike

70C11B/50 ug

Sample/200 ul 2.4 mi

Prepared by: ot

ki (0 (oeiin X  S.A Cervantes Date:  8/09/90

Signatut Printed Name
Verified by: ﬂ//m/] /Vf 6,//4/ C. M. Seidel Date:  8/09/90
© Sfepature = ' Printed Name

o
Approved by: ‘/’3/?‘/«2,, /

Sig,na\luy(

L.H. Taylor Date:__§ -/4- 76

Printed Name




PR

Sample:

Bl ank =

COULOMETER ANALYSIS REFORT
TICTOC Rev. ©

STD/50/0 Date: 11-28-1989 Time: 14:25:27

6107053 Sample Size = 200 Dilution Factor = 11

% Difference = 10 Min Readings = 7 . Max Readings = 10

-3

i

4

]

b

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1

1.01 Q.00 0O.00

2,01

Lh
3

2,100 10000
.01 55G. 40 S.58
4.01 Db 40 1.77
5.01 57.20 1.40
6.01 57.80 1.04

7.01 58. 40 1,03

( 58.4 - 4.278404 ) ( 11 )/ 200 ) = 2.976488 g/L Carbon

( 58.4 - 4.278404 Y ( 11 )/ ( 200 ) (12) = 2480373 Molar Carbon

Sample Run By: 807205

-.97.1




24

E
=

Sample: S011

Rlanlk = .&1L07053
Difference =

W/

== Reading ==== Analysis Time mm=s Coulometear =

1

()

P

a

1)

COULOMETER ANALYSIS REFORT

TICTOC Rev. 0

Dates 11-28-178% Timea: 1452 22

1.01% . 0. 00
C2.01 2.20
FH. 01 2.80
4.01 .30
5.01 F.90

6.01 4.40

7.01 4490

7.01 G. 00

(6 — 5.499926 ) 11 )/7( 200 ) wm o 2. 750407E-02

( & —

5. 499926 ) (

~97.2

11 )/¢ 200 ) (12) = 2,.292003E-03

Sample Run Ry: 80725

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

sz A Difference =
0. 00

10O, OO0

10.91

B35

g/L Carbon

Mol ar Carban




b

(

( 6.3 = 6.110408 )Y 11 )/ C 200 ) (1) = B.68963E-04 lolar

6.3 - 6.110408 ) ( 11 K/ 200 ) = 1.042758E-02

COULOMETER AMALLYSIS REFORT
TICTOC Rev. ©

Sample: H012 Date: 11-28-1948%9 Time: 15:08:224

Blank = .6107033 Sample Size = 200 Dilution Factor = 11
% Difference = 10 - Min Readings = 7 Max Readings = 10

== Reading ==== Analysis Time ==== Coulometer ==== 7% Difference ==

1 1.01 1.10 =400, 00

2 ‘ 2.01 1.80 6. 89

! .01 2.40 285,00

q 4,01 .00 20,00
9 5.01 2. 40 16467
b 6.01 4.10 ' 12,20
7 7.01 4.60 10.87
(3] 8.01 5. 20 ' 11.54
? Q.01 9. 80 10,24
10 10.01 bLE0 7.94

o'

g/l. Carbon

Carbon

97.3



2 i
w3

2

%.

(

(

Sample: S5013

Blank = .6l07053
v Difference = 10

k3

&)

52.7 ~ 4,278478 ) 11

5.3 — 4,278478 ) ( 11

. 97.4

COULOMETER ANALYSIS REFORT
TICTOC Rev. O

= Reading ==== Analysis

1.01

2,01

.01
4.01
H.01
.‘S-(M

7.01

Y/ ¢

)/ (

Date

11

~28-1989 Time: 19:27:28

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

Time ====

200

200

)

Y (12D

Caul ometer ==== % Difference ==
0. 00 O, 00 ‘

47.40 ) 100, Q0
49.70 4. 467
50.460 ‘ 1.78
51. 20 1.17
51.70 | 0.97

HG2.30 1.15

= 2.641184 g/L Carbon

= L2200987  Molar Carbon

2
wd e et s s bemrd Sembe e Baae S e

Sample Run By: BO725



COULOMETER

S02%

Sample:

Blank =
7 Difference =

LH107053
10

el == Reading ==== Analysis

1 . O '
o 1.01
Lo v

2 2.01
[
L ! Z.01
i

4.01

S.01

&)

6,01
7 7.01

a 8.01

( 4.9 —- 4.889319 Y ( 11 )/ (

200

( 4.9 - 4.889319 Y ( 11 Y/ (

200

97.5

Date:

TICTOC

Sample Size =
Min Readings = 7

) =

Y (12) =

ANALYSIS

11--28-178%

REFORT
Rev. O

200

Time ==== Coulomelear ss=m=m=

0. 00

1.70

R e)

.80

4. 50

4.90

5. 764485E-04

4.80573I7E-05

Sample Run BRy:

Time:

Dilution Factor =
‘Max Readings =

11
10

7% Difference
0. 00

100,00

il T

e e B -t

21.4%

1515

13,14

15,56

B.146

g/L Carbon

Mol ar Carbon

BO725



S B
s

Sample: sTD/Jb/4

Blank = (6107053
7% Difference = 10

COULOMETER ANMALYSIS REFORT
TICTOC Rev. ©
Time: 16:02: 34

Date: 11--28--198%9

Dilution Factor = 11
"Max Readings = 10

Sample Size = 200
Min Readings = 7

== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1

k3

2

)

8.9 = 4.279001 ) ( 11

.9 = 4,2779001 ) ( 11

97.6

Lo 01

1.01 0. 00 0. 00

2.01 53.40 100,00

.01 Sh. 30 9. 10

4.01 57.20 1.9

S.01 57.80 1.04

28. 40

7.01

a8.%0

)/ (200 ) =  Z.004155

g/L Carbon

Y/ (200 ) (12)

« 25035467 Molar Carhbon

Sample Run By: 80725
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Interim

4704/90

Rev.E

SST-102

Analytical Batch .

Lab Segment Serial No.: F5001

Customer ID.: 89-.040

Total Organic Carbon

Instrument WB39937 from Water Digestion Il.
Procedure /Rev |LA 344-105/A-3 ' _
- Samples were acitified before analysis..
Technologist 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 CheckStd. | 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 i8
8 19
9 - 20
10 21
11 22
-“|Primary Book | Second Book |Third Book ‘| Final Volume
{ standard Type INo. & Aliquot | No. & Aliquot [ No. & Aliquot | of Standard
-4 LMCS Check Std. 70C11D/18uL 2.2 mL
| Spike | 80C11A/200 uL | Sample/200 uL .5 mL
Prepared by: S.d//,m/lem Q/W%—V;é@ S.A. Cervantes Date: 08/09/90
Si puature ] Printed Name
| Verified by:_( ;2}(7 \ C.M. Seidel _bate; 08/09/90
finature Printed Name '
Approved by @//ﬁl 7‘74 P[_ 'Hn'q Taylor Date: ///6/70
Signawre /- vinted Name

7
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ACID DIGESTION TEST ANALYSIS



{5

e

Gt

i1

v -

ICP  Results

Date Analyzed:

Procedure:
Analyst:
Digestion
Procedure:

Laboratory ID#

Aluminum
Barium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium"
Copper
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Molybdenum
Nickel
Silver
Sodium
Strontium
Tantalum
Tin
Titanium
2inc
Zirconium

105

Instrument

Starting
LMCS
Standard
%

98.80%
97.92%

97.72%

95.35%
95.97%
99.34%
90.73%
92.05%
98.71%

94.88%

91.54%
90.76%
104.42%
98.53%
94.59%

91.69% -

94.36%
99.02%
94 .44%
99.83%
93.50%
91.16%
96.60%
95.71%
95.06%

Data Summary

Febfuary 22, 1990

LA-505-151/A-0

D. M. Southwick
" Acid Digestion
LA-505-159/A-0

Acid -

Digest.
LMCS
Standard
%

91.70%
91.85%
91.80%
108.35%

99.05%

88.40%
87.60%

98.65%

93.79%.

96.10%
 99.20%

93.75%

'Digested

Digested
Wet
Reagent Weight
BLANK Sample
ppm - ug/yg
-0.05 LT 119471
-0.01LT 3
-0.08 LT 3537 -
0.02 8 LT
-0.04 LT -8 LT
0.06 212
-0.36 LT 36 LT
-0.12 LT 593
0.00 LT 69
0.07 8124
-0.07 LT 51T
-0.18 LT 709
-0.02 LT =17
0.01 " 915
0.01 5067
0.00 LT 41
0.00 LT 51
-0.07 LT 6 LT
0.04 LT 75687
0.00 LT 692
-0.05 LT 24 LT
0.00 LY 50
0.12 160
0.02 - 59
-0.04 LT 104
LT: Less Than
NC: Not Calibrated’
NOT

CALC: Not Calculated

LMCS Standard

Reagent Blank
Sample
Duplicate
Spiked Sample
LMCS Standard

Wet
Weight
Sample

Duplicate
ug/g

133517
747
3534
804
741
91
43 LT
1494
923
8330
576 .
1192
980
988
5340
846
28
527
80622
726
791
17
62
904
866

Spike
Recovery
%

NOT CALC.
. 81.66%

NOT CALC.
88.08%

NOT CALC.
65.35%
10.00%
132.36%
95.04%

NOT CALC.
.67.60%
66.75%

NOT CALC.
-33.20%

NOT CALC.
89.23%
100.76%
62.17%

NOT CALC.

F5015
F5023
F5016
F5017
F5018
F5019

LMCS

ACID
Digestion
%

113.50%
97.80%

69.20%
84.79%

99.65%

101.05%

97.60%

96.25%

84.53%

91.72%
91.00%

89.85%

92.53%
91.99%

92.75%
104.00%

94.59%

Closing
LMCS
Standard
) %

99.40%
98.57%
100.73%
97.58%
96.60%
101.90% .
91.68%
92.27%
101.92%
95.88%
93.81%
92.75%
105.95%
100.40%
94 .69%
91.78%
94.95%
102.65%
97.77%
102.81%
94.32%
92.29%
97.24%
98.20%
95.75%
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Interim

4/04/90

Rev.E

§ST-102

Analytical Batch

Lab Segment Serial No.: F5001

L .

Customer D.: 89-040

Acid Digestion of sample 89-040.

Instrument N/A ‘
Procedure /Rev 1] A-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 | Digested LMCS F5019 17
7 ‘ 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book °| Final Volume
| standard Type No. & Aliquot | No. & Aliquot No. & Aliquot | of Standard
Digested LMCS 34C11C/5.0 mL }35C11/5.0 mL 25.0 mL
Spike of 89-040 103C15C/5.mL | 104C15D/5.mL |Sample/.526g |25.0 mL
: k H. S. Rich Date:  4/17/90
= L : Printed Name
Verified by_%__/_% M C. M. Seidel Date:  4/17/90
Siduature Printed Name
Approved byc//% Z C L 'H'T;*)’Jo" Date: f//féd
P ignawve & Printed Nuine
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Interim

4/04/90

Rev.E

SST-102

Analytical Batch

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

o v

ICP analysis of sample 89-040.

Instrument WB39939 No inter-element corrections have been made
Procedure /Rev | LA-505-151/A-0 on t‘his 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 Standard 34C11C | 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 | Fso18 17
7 | Digested Standard F5019 18
g | Closing LMCS Check Std. ' 19
9 | 20
10 21
11 ' - 22
Primary Book | Second Book |Third Book | Final Volume
| standard Type No. & Aliquot | No. & Aliquot No. & Aliquot of Standard

| LMCS Check Std. 81C11A/1.0mL {82C11A/1.0 mL 11.0 mL

| Digested LMCS Std. 34C11C/5.0 mL 25.0 mL -

i Spike of Sample 89-040 | 103C15C/5. mL |104C15D/5. mL |Sample/.526 g |25.0 mL
7/ ; H.S. Rich - Date:  4/16/90
ature Piinled Name :

Verified by:( % __A/_Z < 224,_/&( C.M. Seidel Date:  4/16/90
unature Printed Name

Approved by: /:1//6/ 7 L H ’0" | Date: '}//7@
Signature Printed Nawne ,
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ICP  Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Aluminum
Antimony
Arsenic
Barium

- Beryllium

Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper -
Europium
Iron
Lanthanum
Lead
Lithium
Magnes ium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium

'Tungsten

Uranium
Vanadium
Zinc
Zirconium

107.1

Instrument
Starting

LMCS

Standard

%

98.80%

97.92%

97.72%
95.35%
95.97%
99.34%
90.73%
92.05%
70.67%
98.71%

94 .88%
91.54%
90.76%
104.42%
98.53%
94.59%

91.69%
78.96%
94.36%
37.79%
88.36%

70.91%
99.02%

94 .44%

99.83%

93.50%

91.16%
96.60%

10.26%
95.71%
95.06%

" Raw Data

February 22, 1990
LA-505-151/A-0

D. M. Southwick
Acid Digestion

~ Acid
Digest.
LMCS
Standard
%

91.70%
91.85%
91.80%
108.35%

99.05%
88.40%
87.60%
98.65%

93.79%

#  108.30%

# 72.70%

96.10%
99.20%

#
93.75%

LT:

NC:
NOT

LA-505-159/A-0 -

Reagent
BLANK

' ppm

~0.05 LT
~0.14 LY
~0.01 LY
=0.01 LY
0.00LT
~0.08 LT
0.02
~0.04 LY
0.06
~0.36 LY
~0.12 LY
-0.16 LT
0.00 LT
-0.01.LT
0.07
-0.07 LT
-0.18 LY
-0.02 LT
0.01
0.01
0.00 LY
0.00 LY
=0.49 LT
0.00 LY
0.13
-0.86 LY
=0.40 LT
-0.04 LY
0.04 LT
-0.07 LT
0.04 LT
0.00 LT
0.04
-0.05 LY
-0.29 LY
-0.35 LT
0.00 LY
0.12
©-0.04 LT
-2.27 LY
-0.02 LT
0.02
-0.04 LY

Less Than

Summary

Digested LMCS Standard
Reagent Blank

Sample

Duplicate

) Spiked Sample
Digested LMCS Standard

Wet Wet

Weight Weight
Sample Sample
Duplicate
ug/g ug/g
119471 133517
221 913
100 110
3 747
oLT 1
3537 3534
8LY 804
-8 LY 741
212 91
36 LT 43 LY
593 o 1494
26 LT 24
69 923
LY 3LT
8124 - 8330
S5LT - . 576
709 1192
1LY 980
915 '+ 988
5067 5340
4 22
41 846
-76 LY - 554
51 28
2090 1996
125 LT 34
67 LY 56 LT
554 1109
851 571
61LY . 527
75687 80622
692 726
277 . 384
24 LT 791
799 ' 827
48 64
50 17
100 : 62
2283 278
12591 ’ 11627
41 : 41
59 904
104 - 866

Not Calibrated
CALC: Not Calculated
# Instrument Standards Outside Control Limits

F5015
F5023
F5016
F5017
F5018

"F5019

Spike

LMCS
ACID

Recovery Digestion

NOT
NOT
NOT

NOT
NOT

NOT

NOT
NOT

NOTY

NOT
NOT

NOT

NOT
NOT

%

CALC.
CALC.
CALC.
81.66%
CALC.
CALC.
88.08%
CALC.
65.35%
10.00%
132.36%
128.57%
95.04%
CALC.
CALC.
-67.60%
66.75%
CALC.
-33.20%
CALC.

CALC.

89.23%
CALC.
100.76%
53.34%
CALC.
CALC.

%

113.50%

97.80%

69.20%
84.79%
141.45%

' 99.65%
101.05%

97.60%

- 96.25%

43.80%

NOT CALC. -
422.28%

NOT
NOT
NOT

NOT

NOT
NOT

62.17%
CALC.
84.53%
CALC.
91.72%
CALC.
CALC.
91.00%
89.85%
CALC.
CALC.
0.27%
92.53%

" 91.99%

92.75%
104.00%

94.59%

Closing
LMCS
Standard
%

99.40%

98.57%

100.73%
97.58%
96.60%

101.90%
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%

71.86%
102.65%
97.77%
102.81%

94.32%

92.29%
97.24%

0.00%
98.20%
95.75%

#
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ICP  Results

Date Analyzed

Procedure:
Analyst:
Digestion
Procedure:
Instrument
Starting
LMCS
Standard
%
Aluminum 98.80%
Antimony
Arsenic
Barium 97.92%
Beryllium
Bismuth 97.72%
Boron 95.35%
Cadmium 95.97%
Calcium 99.34%
Cerium 90.73%
Chromium 92.05%
Cobalt 70.674
Copper 98.71%
Europium
Iron 94.88%
_ Lanthanum 91.56%
" Lead 90.76%
Lithium 104.42%
" Magnesium 98.53%
Manganese @4 .59%
Mercury
Mol ybdenum 91.69%
Neodymium 78.96%
Nickel 94.36%
Phosphorous 37.79%
Potassium 88.36%4
"Samarium
Selenium
Silicon 70.91%
Silver 99.02%
Sodium 94 .44%
Strontium 99.83%
Sulfur
Tantalum 93.50%
Thatlium
Thorjum
Tin 91.16%
Titanium 96.60%
Tungsten
Uranium
Vanadium 10.26%
2inc 95.71%

Zirconium 95.06%

108

Icp

REPORT

Digested Acid Standard

February 22, 1990
LA-505-151/A-0

D. M. Southiick
Acid Digestion
LA~505-159/A-0 .

Acid
Digest.
LMCS
Standard
%

91.70%
91.85%
91.80%
108.35%

99.05%

88.40%

87.60%

98.65%

93.794

108.30%

72.70%

96.10%
99.20%

93.75%

Reagent Blank

Sample
Duplicate

Spiked Sample

Wet

Reagent Weight
BLANK sample
ppm ug/g

-0.05 LT 119471

-0.14 LT 221
-0.01LT 100
-0.01 LT 3

0.00 LT oLT
-0.08 LT 3537
0.02 8LT
-0.04 LT -8 LT
0.06 212
-0.36 LT 36 LT
-0.12 LT 593
-0.16 LT 26 LY
0.00 LT 69
-0.01 LY 1LY
0.07 8124
-0.07 LY 5LY
-0.18 LY 709
-0.02 LT “1Ly
0.01 915
0.01 5067
0.00 LT 4
0.00LY 41
-0.49 LT -76 LT
0.00 LY 51
0.13 2090
-0.86 LY -125 LY
-0.40 LY 67 LY
' -0.04 LT 554
0.04 LT 851
-0.07 LY 6 LY
0.04 LY 75687
0.00 LY 692
0.04 277
-0.05 LY 24 LY
-0.29 LT 799
-0.35 LY 48
0.00 LY 50
0.12 100
-0.04 LY 2283
-2.27 LY 12591
-0.02 LY 41
0.02 59
-0.04 LY 104

LY: Less Than
NC: Not Calibrated

NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

Wet
Weight
Sample

Duplicate
ug/g

133517
913
110
747

1
3534
804
741
9
43 LT
1494
24
923
ILr
8330
576

© 1192
980
988

5340
22
846
554
28
1996
734
56 LY
1109
571
527
80622
726
384
791
827
64
17
62
278
11627
41
904
866

F5015
F5023
F5016
F5017
F5018

Spike
Recovery
%

NOT CALC.

81.66%

NOT CALC.
88.08%

NOT CALC.
65.35%
10.00%
132.36%
128.574
95.04%

NOT CALC.
67.60%
66.75%

NOT CAlLC.

-33.20%

NOT CALC.

89.23%
NOT CaALC.

100.76%

53.34%
NOT CALC.

422.28%

62,174
NOT CALC.

84.53%

91.72%

91.00%
89.85%

92.53%
91.99%

LMCS .

ACID
Digestion
%

113.50%

97.80%

69.20%
84.79%
141.45%

99.65%

101.05%

97.60%

96.25%

43.80%

92.75%
104.00%

94.59%

Closing
LMCS
Standard
%

99.40%

98.57%

100.73%
97.58%
96.60%

101.90%
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%

71.86%
102.65%
97.774
102.81%

94.32%

92.29%
97.24%

0.00%
98.20%
95.75%



ICP  Results
Date Analyzed
Pracedure:
Anélyst:
Digestion
Procedure:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth

{ Boron

Cadmium
Calcium
Cerium

" Chromium

Cobalt

Copper
Europium

- lron
‘Lanthanum

Lead
Lithium

" Magnesium

~ Manganese

Mercury
Molybdenum

" Neodymium

Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

'February 22, 1990

LA-505-151/A-0

D. M. Southwick

Starting

Acid Digestion
LA-505-159/A~0

L] [

LMCS Standard

Instrument
Standard
pPpm

98.80
0.00
0.00

97.92
0.00

97.72

95.35

95.97

99.34

90.73

92.05

70.67

98.71
0.00

94.88

91.54

90.76

104.42

98.53

94.59
0.00

91.69

78.96

94.36

37.79

88.36
0.00
0.00

70.91

99.02

94 .44

99.83
0.00

93.03
0.00
0.00

91.16

96.60

21.33

32.32

10.26

95.71-

94.87

1.00

109

Recovery

S %

98:80%

97.92%

97.72%
95.35%
95.97%
99.34%
90.73%
92.05%
70.67X #
98.71% -

94.88%
91.54%
90.76%
104.42%
98.53%
94.59%

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

70.9M% #
99.02%
b 4k
99.83%

93.50%

91.16%
96.60%

10.26%X #
95.71%
95.06%

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
© =014 LT
-0.01 LT
=0.01 LT
0.00 LT
-0.08 LT
0.02
-0.04 LT
0.06
-0.36 LT
-0.12L7
-0.16 LT
0.00 LY
-0.01 LT
0.07
-0.07 LY
-0.18 LT
-0.02 L7
0.01
0.01
0.00 LT

0.00 LT.

=0.49 LT
0.00 LY
0.13
-0.86 LT
-0.40 LT
-0.04 LY
0.04 LT
~0.07 LT
0.04 LT
0.00 LT
0.04
-0.05 LT
-0.29 LT
-0.35 LY
0.00 LT
0.12
=0.04 LT
=2.27 L7
-0.02 LT
0.02
-0.04 LT

1.00

Sample
Digestion
Weight
Volume
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
TR
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

0.4734 g
25.00 mL
Sample

Dilution
Two

ppm

2242.70
-1.41
0.1
0.53
-0.03
69.72
-0.49
-1.99
4.02
-16.39
11.22
-1.39
0.37
-0.32
149.84
-2.15
3.47
-0.68
17.45
94.32
0.23
0.24
-21.03
1.48
31.58
-35.45
-17.07
10.66
45.39
. ~2.73
1437.80
13.10
9.68
=3.13
-10.60
-13.27
0.92
0.29
3.22
136.82
-0.74
0.20
0.1

101.00

3

F5016
0.01894

Sample

Dilution
One

ppm

2181.20
4.19
1.89
1.01
0.01 LT

73.14
0.15LY
-0.15 LT
7.40
0.68 LT
16.78

-0.06 LT
1.31
'0.02 LT

149.40°

0.10 LY -~

10.87
=0.02 LY
16.95
92.65
0.59
0.79
-1.44 LT
2.39
32.00
-2.3717
1.28 LT
18.15
16.87
0.11LTY
1390.50
12.87
11.03
0.45LT
15.13
0.90
1.79
0.97
5.74
238.42
0.78
.1
1.96

21.00



ICP  Results

Date Analyzed

Procedure:
Analyst:
Digestion
Procedure:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
P2 Boron
Cadmi um
=T caleium
Cerium

-~ &% chromium

Cobalt
e Copper
~ Europium
" Tron

FH,

% Magnes ium
. . Manganese
%ﬁgMercury
Molybdenum
= Neodymium
Nickel

™ phosphorous

Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
2irconium

(]

Dilution
Factor

Digestion
Weight
Volume
Sample

Duplicate

Dilution
Three
ppm

2712.00
-8.94
-1.72
-0.10
-0.06
7.
-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
-1.77
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
'Smwﬁe ' Sample
Duplicate Duplicate
Dilution Dilution
Two One
ppm ppm
1776.80 1589.30
15.93 18.56
0.64 2.24
15.18 14.08
-0.01 0.01
99.55 94.24
16.33 15.22
15.05 15.59
15.10 15.06
-17.9 0.88
30.34 33.86
28.85 . 23.23
18.76 17.56
-0.30 0.06
193.26 176.29
10.55 1.71
22.78 24.21
19.91 17.86
12.18 10.87
124.97 113.43
-0.13 0.45
17.18 16.16
-10.30 11.25
19.56 18.51
54.11 48.36
-17.88 14.91
-18.30 1.14
17.98 v 22.53
95.81 87.40
9.22 10.71
925.16 817.21
29.92 27.00
10.15 12.03
14.30 16.07
-6.93 16.81
-13.36 1.29
17.41 16.74
18.47 17.29
4.39 5.64
148.06 236.17
-0.66 0.83
18.35 16.92
17.59 17.69
101.00 21.00

11Q

LT

LT

Spike of
Digestion
" Weight
Volume
Spike of
Sample
Dilution
Three

ppim

1804.80
0.00
-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
-0.71
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

Sample

0.5262 g

25.00 mL
Spike of
Sample
Dilution
Two

ppm

1828.70
15.93
0.29
15.59
-0.02
103.36
16.77
15.76
13.60
-16.98
30.96
32.23
19.30
-0.29
198.15
10.47
21.30
20.34
12.28
128.51
0.15
17.49
-10.00
19.95
53.81
-18.20
-17.31
17.55
106.47
9.65
946.02
30.67
11.06
14.44
-8.15
-12.35
18.06
18.93
4.34
157.72
-0.63
18.91
18.26

101.00

F5018

0.02105 |

Spike of
Sample
Dilution
One

ppm

1859.00
21.59
2.56
16.40
0.01
109.70
17.78
17.88
17.54
1.00
38.94

LT

26.26 .

20.46
0.07
203.63
13.63
28.27
21.05
12.61
130.87
0.54
18.72
12.94
21.23
54.67
17.49
1.44
26.01
102.36
12.56
959.77
31.47

LT

LT

13.89

18.75
16.72
1.54
19.25
20.08
6.47
275.52
0.92
19.74
20.54

21.00

Spike
Recovery

NOT CALC.

81.66%

NOT CALC.

Standard
LMCS

Acid
Digestion
Ppm

11.35

9.78

88.08%

NOT CALC.
65.35%
"10.00%
132.36%
128.574
95.04%

NOT CALC.
67.60%
66.75%

NOT CALC.

-33.20%

NOT CALC.

89.23%
NOT CALC.
-..100.76%

53.34%
NOT CALC.

422.28%

62.174
NOT CALC.

84.53%

91.72%

91.00%
89.85%

92.53%
91.99%

6.92
8.56
14.15

9.97

10.11

9.76

9.63

4.38

9.28
10.41

9.44

10.00 .

page 2 of

Acid
Digestion
Standard
Recovery
%

113.50%

97.80%

69.20%
84.79%
141.45%

99.65%

101.05%

97.60%

96.25%

43.80%

92.75%
104.00%

94 .59%

3

" Ending
LMCS
Standard

ppm

99.40

98.57

100.73
97.58
96.60

101.90
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

71.86
102.65
97.77
102.81

93.84
92.29
97.24
.30.52

98.20
95.56

1.00



ICP  Results
Date Analyzed
Procedure: - . Page 3 of 3
Analyst:
Digestion
Procedure:
. ACID ACID
) ‘v . ‘ DIGESTION DIGEST.
‘ LMCS Spike Spike LMCS LMCS LMCS LMCS
Standard Standard Standard Standards Standard STANDARD
Recoveryy .. LMCS 1D Values IDs VALUES . IDs
Book Book Book
% pom - # ppm # ppm #
added 5.0 m 81C11A - in 81C11A
103c15¢C 82C11A Sample 82C11A
. + .
Aluminum 99.40% . 10.00 5.0m.  100.00 100.00
Antimony . 104C15D
Arsenic : ‘ :
Barium 98.57% 10.00 100.00 . 100.00
- Beryllium : : : )
Wﬂishuth 100.73% . . 10.00 - 100.00 100.00
Boron 97.58% 10.00 100.00 - 100.00
“t* Cadmium 96.60% o 10.00 100.00 ‘ . 100.00
Calcium 101.90% 10.00 100.00 , 100.00
€r% cerium 91.68% - 10.00 100.00 - 100.00
Chromium 92.27% 10.00 - 100.00 100.90
{23 Cobal t 123.40% # 10,00 100.00 : 100.00
Copper 101.92% 10.00 100.00 . 100.00
7P+ Europium ’ , ) -
lIron 95.88% 10.00 *100.00 100.00
LEY Lanthanum 93.81% _ 10.00 100.00 , 100.00
. Lead 92.75% o 10.00 100.00 . .100.00
T2% Lithium 105.95% 10.00 100.00 100.00
" Magnesium 100.40% 10.00 100.00 " 100.00
5§ Manganese 94.69% . 10.00 - 100.00 100.00
. Mercury
===Mo | ybdenum 91.78% 10.00 _ 100.00 ' 99.80
Neodymium 79.84% # 10.00 100.00 100.00
=Nickel 94.95% 10.00 100.00 100.00
... Phosphorous 107.06% 10.00 100.00 100.00
- %4 potassium ©90.39% 10.00 " 100.00 100.00
| Samarium ' .
Selenium ‘ '
Silicon 71.86% # 10.00 100.00 100.00
Silver 102.65% 10.00 100.00 ‘
Sodium . 97.77% 10.00 100.00 . 100.00
Strontium 102.81% i -10.00 100.00 . 100.00
Sul fur ) ’
Tantalum 94..32% 9.95 99.50 , 99.50
Thatlium : : :
~Thorium .
Tin 92.29% o 10.00 100.00 100.00
Titanium 97.24% 10.00 100.00 100.10
Tungsten : ’ )
Uranium ‘ :
Vanadium 0.00% #
Zinc 98.20% 10.00 100.00 , ©100.00
Zirconium 95.75% ' 9.98 99.80 99.80
Dilution ' - : ) 10.00°
Factor ; . 4

B B B
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3 S
>

- ‘,s:\mplé ‘hqme ﬂ A A ‘ o
1'1‘0!)1‘ 1mms.* - R e . ‘._ S "'"--I;‘ot-*‘)o 13016043
" NAKE e g INT  concen leILUR y ”1uun

Al .24 ~0.141  ~1 555 8,40
Sk - - 0.23 -0.123.. -1.352  -60.00
A 0.9 0 0.200 2,305, 0 B.94

 Ea A L 2,66 -0.00%  ~0.0%2 -1l.89

Be: '0,51%.-;0 000 ~0.005 1 -5.25
Bio 0 10415 Lo B.GB4 97.719 0 (1.54
T 96,03 L 8.668 0 95.3%1 . l.l4
cd 70,64 © B.724 0 95,967 2,69

L Ca - 145,73 0 9.031 . 99,542 1.4

L Ce - 0 3.58 . -0.249 ~2.741 -4.06
Cr T LLE)L (0,117 (~1.290 ~15 .54
Co - 0.21 (=0.281 (~2.096  =%.17
Cul 37.13 8.974 9.2 1.3
E D075 -0.,005 . ~0.060 (.20
PL o 1.11 ~0.017 -0.18% ~24.73

- La . 1.86 H.822 0 91,539 1.6G4 -

“Wu R Y B.251 90,759 2.08
Tekd T 2.78 . -0.016 -0.174 —5 .90
Mg - 141.05 He95y 9. 525 1.94
eMn 0.7 0.015 0.162 27 .69
o He o T 2070 20,018 00162 9.96
EPo, o e 1a1a 0 =0,007  -0.073 -4.,29
Gl L e =04 1B2 e =2.005 =50.00 -

Nt 20260 =0.012 7 F=0.131 =6.49

w0 10016 . 9,443 103.87 . 2.49.
““““ Y O §.032 . 88,357 . 1.0%

eSm 3047 -0.406 -4, 462 3.9

T 8e . 0 1al6 =0,048. ~0.526 0 -37.55

L 2.29  0.011.  0.12% 49.14

TAg 156.96 .- 90002 99,019 - 1.5
SNa s UULLLE7 L BOS86 94,449 1.4

A 0 198,28 90076 99.833 1.48

R 0.63 . 0.041 0.446 . 57.16
b 2.38 -0.036  -0.391 ~53.74
Tl : 2.74° 0 =0.337 . -3.601 ~19.32

Tihh o 1.04 0 -0.344  -3.782 0.00

Sr) 0099 0 00108 1LLEG - 4054

Ti - 7 2,420 -0,018 ~0.14%  ~10.76

W 1,00 - 0,095 1.047 1.5
U f._3 48 ~1.543 ~16.98 ~8.46
N 3.00 -0.021 -0.331 ~'u.;b'
g 144./6 Y BL70)1 95,706 1.6G4
SURR L L 3046 ~0.038 0 -0.865 3.2

Dilution factar 't 11.0000




Sample rame
Frogramma

NANE

a0
Sl
A
Ba
oy
Bi
u
Gl
Ca
Ce
Gr
Ga
Cu
B
Fe
L=
Fl
ol
@%M

“
sl 1 Y
Hy
£ H 0

Mt
TN

T4
Y
U

Y
2

.
Zr

Dilutian

114

MV

INT

S
1.36
Q.az2
Q.72
O
A

(VN

G
EAPRG § <1
-

.98
1.46
0.7

.48
1.04
0.22

-

2,00
2,67
1.11
g.32
O.24
2.76
0,54
G.63

R
la i

20.63
4.0%
2,27
0.9
.47
5.4z
1.13

10,74

.77

G.48

2.66

.....

1.60

.41

factar

-

(%]
o}
o

1Y

1T10A
61

CONCEN

-0.071
-Q.163
=0.0LE
(-0.014
~0.000
(=0, L80

0.002
(-0.0%51
(-0.090%
(-0.%50%
(-0.303
~0.170
-0.01%G
(-0.010
(-0.018
~-0.074
~0.193
(-0.01%

0.006

0.00%
~0.00¢

£.335
(-0.65%9
-0.0322

0.010

(-0.99%.

(~0.520

(-0.079
(=0, 252
-0, 006
-0.036
(~0.09%
(=0.677
-0. 546
~0.019
(~0.019
-0.05%
(~3.024
(~0.046
(-0.018
-0, 054

11.00090

S(=0.201

......

DILTOKR T

~0 T
SN IA:T
~0L LY

(0. 154
“O 005 =Y LB

L.976  ~11.44

0.038  DE4.17

5 4 ~3 54

-0.17

-3 .63

-9, 57

SR
~10.50
~51, 96

~4.,97

(~G.107 RGN OB

~0 17 -

Gl.690

(~7.546 =19.01%

~3.607

~0 30N
(-G.212
Q.63
(—-33.27
(-0.501
(~0.2
=0 B9

- (]
‘x.).w/:.

PR P,
g4 A e

e
Aot w dan

1

" Ky
v/



S2Clin
587 28-Fel~-90 132028123

Sample name
Programme

NAME MV INY CONCEN DILCOR RGO

Al .33 bB.98% 98. IOW O.8&7
Sk 0.33 0.020 : 216050
0

A 0.9l w209 GO
Ba 105 .44 0.902 U/ U’ﬂ 1.02
Be 0.590 ¢.0pd O.020 (RN
ki 2.95 0.02¢6 O.282 16.92
i 3.06 0.011 0.121 5.0
Ll L33 (~0.042 (~0.460 ~7.07
Ca 3.00 0.053 0.5978 I R
Cea .08 G.249 490.?ﬁﬂ 1.26
O 18,11 B.368 %) ovu L.G8
G .07 G.42a a .12
2.0 ~0.0L13 ~20 .44
Gl 0.016G WG
30,18 B.626 Lot
.33 -0.002
0,25 0.036
82.73 9.49%
1.48 0 0GG
VIR §.9599
2.70 O.Ul& 0.171
23 ¢.0Ll8 0,194
11,19 7.178 78.956
L o BLE78 94.3062
L.03 0.067
2.48 (-0.946
G4y ~0.40%
CELL6e 3435
2.71 0.332
G.66 -0.02%8
3. 55 ~0.1G7
2.74 -0.002
wd, 0.65 0.075
Ta 15,61 B5.498
i A a.79 -0.105
i 1.09 0.008 370.006
b 11.21 G.367 1L30
T G2 .30 §.782 96 .50 Lad
(W 0.92 -0.009 QL0099 ~13LLE0
u G649 2.938 F2.817 ]
Ui 2.98 -0.027 =0,5293 0 G
Zin 2010 0.010 GLloy LEL1G

doala

ir 25.98 8.624 94.867 1,25

Py .-'..

Dilution factor * 11.0000
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Gample name PERCT Y PR W
Programme 56571 da-Fek-90  Lardanald

NAME MV O INT CONCEN RGN

Al 1.38 -0.023 -”9
Gl (.33 ~0.074 - .LO
As .76 0.02% 27,940
I K :.'.u(.)"l ”"O-OOG) ""‘.) " \3.1)
Ee ¢.51 -0, 0G0 -1, 24
Tad 4.11 4,884 1.50
|4 DIALOT 1.837 1.72
Cud 16.33 1.8?6 L.89
(] aH.67 2,167 L.aR
Ce 350 =440 ~2 .09
Cr 1.09 (~0.176 ¥, ‘
Go D.23 (-0 238
Gt “9.81 1981
Bl 2.09 (~-0.00%9
Fe Laad 0.09%
L O0.66 1.768
Pl 0.30 1.752
ek i 2.77  -0.017
Mo gy .40 1.975
b ) D.6S 0.007
M - 2051 =0.009
i 7.78 1.872
Ml 3.99 (~Q.695
= 9,77 ~0.011
P %.08 2.166
K 2.79 0.876G
WESm 3,43 (~0.%0%
: 1.1%5 -0.087
o - ¢ 4,20 1.4%4
a1 40.57 1.674
R S.43 1.922
w3 1 44 .86 1.984
a9 0.6 0.080
e -1 2 .34 ~-0.0G3
. T 2.72 ~0.450
b 1.04 {(-0.34 u z
S 0.6 0 025
i 3.26 113

0.491 -0.0]0

o

< -

G .o ("'.I..ﬁ(;
.99 ~Q.02%

o

34.86 l.['.:/\.)
J.4d -0.048

e,
il

2%
-
v

116
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Samnple namne :

Programnmne

22-Fab-90 132390108
NAME MV OINT CONCEN RS

fil 1.37 ~0.049

Gl Q.E2 -0.1388
A .70 ~0.012
[t 2aGa QL0006

Wi 0.51 ~0.000
i 2,47 =0.Q77
& %10 0.01% :
£l 155  (=0,03%9 :
0 4,16 0.0%59 G A
C e 5.54 ~0.362 b4
Oy 1.1 (-0.117 5,
Co Gu22 ~Q.160
oy L0 0.004
E SLPR S -Q.007
Fe 1, 4] 0.071
L 0.52 =0.074
B H.%24 ~0.181
Li 2079 =0.01%
g.64 0.01%3
0.64 0.006
TS —0.,004
1.l -0.003
4.18  (=0.487
2,92 ~0.0061
1,10 0.132
i 7049 (~0.861
—0 . 395
-0 . 086
- ) 0.038
i §.96 (~0.06H
5,74 0. 044
Gy 2.71 =0.004
7 0.6 0.043
_ia 2.35  -0.0%54
T 2.75 0 -0.29%
el b 1.04  ~0.352
G 0.86 0.004
T4 3,35 0.123 506
i 0.89  -0.03%5 . 5
u 3.833 -2.274 i, 2% ’
Y 2.02  -0.017  -34.94
AY 2,31 0.02% §.,01
7y 3,40 -0.035 —d 4G




Yanple namne ¢ PEOLG
Frogreamme . 88T

NAME MV INT CONCEN

ol lg.67 )54.700
Sy 0.33 -0.034
A 0.74 0.003
B 2.86 0.013
[ 0.5 -0.001
I 3949 qd .700
I3 2.62 -0.01%
Cul Lo (=0.04%3
Ua Gu7Y 0.098
Ce K ~0.400
Cr 1. 0.274
o ~Q.034

T
oo

v

i

<
L
N
=
G

G & 0.009
Eu 2. -0.008

NI B

R N

Fa
La (VI
P Q.2
Li 2.7

M %

3,659
~0.0%53
0.08%
—0.017
T 0.436
, WM 26.34 ﬁ.do
' e 2,62 0.00%
erbia .19 0.00G4
Nl 4,16 (-0.51%
CoN i 2,40 0.036
S 1.72 0.770
K 2049 (0,869
y-pmed ) Gadb ~0.416
” L.2% L260
Sl 3.74 1.107
8.98 (~0.067

[
w2
«
a2
{d v

»,

[

-~

g P, A
S g IRV 29.068
o

U
= o s
o H
-
=

! 560,320
5 0.74  0.236

5 WD

-t 2.32
Tl 2.76
ol 1.04
Gry 0. 3%

Ti 2.56
W 0.98
u 3.72 0 3.337
v 2.01 - -0.018
Zn 2.01 0.00%
Zr Sa0d 0.003

Id tution factor 3 41.0000
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anl ay

DILCOR

2RANLLY
-1L.411
Tull4
0,932

L VI IR
(n ‘.‘) / |. v
,...0 ‘\ \‘ /
(“1.Vt/

R
"i W G323

149. ci‘l
~2.184
G467
-0 . 678
17.448
UﬂquV

O D
O

s L nd

0,236
~-21.03

L.av?
31876
(-3 .45
~17.07
lO.b(J

&.ZMJ
136.82
- 0 - ".' ‘l r‘

G 196

0.110

Fel—-90

KRG

L.02
~LL3.0
261.80
11.03
-11l.4%6
2270
-2L.70
=30

-}

IOt

"~ o
P, LS
da F - .:' wd

Franua?



Sample
Froaramme

NAME

fa l
[ I A

Gh

A
%
[
B

Bi

..lt

i

119

e e

INT

T
“owd A
-
0.33
N o
w /
Ly [ ol oy
A
3 [
0.91
2.38
2,73
l . [
“ d
FR

-
.
Q.54
0L58
) )

2.

Q.80
] lJ

“.b/
1.04
0.&4

Py o1
O
24095
.54

HNOE
S8

CONCEN

~0.198
~0.089
(~0.050
(-0.014
~0e 004
(-0.174

(~0.01%9.

(-0.0%1
(~0.106G
(-0, 489
=~0.207
- ULO
(-0J00s
(-G.00Y
(-0.01E
~0.055
-0.060
(~0.018
(-0.000
~0.001
C=0.014
-0.01%
(-0.656
(-0.027
-0.008
(~G.974
(-0.496
(~0.210
(-0.111
(-0.080
(~0.296
~0.006G
(-0.078
(-0.10%
(-0.641
(~-0.382
-0.017
(-0.019
~0.045
(~-2.972
=0.037
(~0.022
-0. ()-.Au

dd-Feal-90

VIR
~GLL6%
N R

ol S

EG.6O

L vt ow

“G.UH

—a4.u7

. 9%

-1L.9v
~12 .09
bl SR
LT
- a6

T Wl

w

500




- l:\

Sample
Sample code
FProgreanme

NAME

Al
SRW
i &
Fa
[t g
R
I§]

Cod
Ca
Ce
or
Co
Cul
B
[P e
EﬁLl

1L

fe
s M
He
qmﬁu
o Nl
L

N

K
o gm
oy v G
i)
=
Na
owerld 1
&)
N

T1
Tin
S
T
W
U
Y
in
Zr

Dilution

Pl

120

1

sz a3 30

Fy INT

.50
5015
B.75
2. 59

3.50
1.2l

2449
.03
16,57
S
O.6H4
ﬁ.?ﬁ
2.78
1.0%
Q.87

"

u-»J

0.94
J.%52

;).04
1.76G

-
o ond

ictor

FH01G
10010

Qo
v

CONCEN

59 209
-~0.030
-0.004
“0.001
-0.000
0.663
-0.01%

(=0.694
0.010
0.394

(-0.839%5

—Ou:.l-.i..n
0.104
0.159

(-0.064

14.190
0.130
0.059%2

-0.052

-0.LO4

=-0.272
0.009

-0.00%2

(=0.009
~0.013

101.600

2A-Telb-20

DILCOL

2A6GA WY
-2 ‘) bt (J
—.U o
GO.0598
-Q. Oﬂﬂ

G 481G
-0.146
=06 L“

~0.029
(70,06
0.967

~35. 56
10.482
16,107

(~6.436

R RERE D)
N RO A

~1E. 6]
w27 L A
0.943
~G. 217
1. 597

)
g
40 A2l

~1.110
(-0.918
~1.394

R IS R

o WA e

~LEREL7E

=440.12

a9, 87
~-L4) .97
G.lG

“ 19,50

B Nt A
SR )

~ L0 G

-34.11
458 .24
~1l4a0,07
"7"53
Al.U J
""/ux.f/
3.4
4L

2.71

&
LoaG
.61

e
AT



FOGOLG
2-10
56T 22-Feh-90 14100324

Sample name
Sample code 1
Pragramme

NAME MV INT CONCEN  DILCOR RSN

Al 116.26  )363.53 2igl.2 1.19
Sia .30 0.696 4,189 5.238
At 1.00 0.314 1.667 2,84
B 4,65 0,1G6E 1.009 1.9¢
e 0.5% 0.001 0.007 a6, a9
B 1o.98 12.189 7501386 1.6
I AN 0.02% Gulas HLEO
Cul L.G7 (=0.024 (~0.146 ~13.77
O ar.es 1.2%4 7,403 L.16
Ce .73 0.114 O.H34 45,758
Cr 7.0l 2.796 LELP79 TG4
Co O.es -0.010 =)L OSH  —209, 14
Gl DLy QLay [TV i

A Y 0.005 Q.0 a6

84.91 )24.900 1149, L. 4y
¢.34  0.016 6.0 ¢.00
0.30 1.812  10.872 B.ah

2.68 -(.004 ~G.L0R2 -9, 20
44 .80 2.82% L6935 1.43
133.21 15,442 .”.LJH 1,15
3.36 0.099
L.6%3 G.130
4.4 -0.240

g 4.,1% 0,398 9,89 G.77
P, 6.oLb P 51,995 1L.adg
% 257 ~-0.39%5 - B0 L 4
Sy 3.7 0.215 L. a7y Dl LGS

5 @0k 3.02% L. 149 B.07
i 5,99 2,611 16 EG6GY 15005
i) 10.59 0.018 0.111 aa,06
N, 210,66 )“'1 75 189005 O.63

& 48 .27 2.14% L2 567 1.049
a LGy 1.859 11.034 IR
Th 2.896 0.074 0.4a47 LEg.67
T1 J.3U 2.211“.’ L. 4.05%
Th L.12 0.151 0La02 26099

L N AT R SRR S I

S 1.
1 3.6
L 1.6

0.299 1.pas 0

0.162 0.974 1

0,957 5.74 4019
1

U 6.2 H49.736 AGB .42 4%
v 3.9 0.130 0.780 G
an .1 0.185 1.109 L.4l

]
(N
W

0.327 L.960 a4l

»
]

Dilution factar : 6.00000

121




Sample

Progranme

NAME

al
Sy
A
Ita
Be
i
i
Gl
{ia
Cea
Cr
Co
Cu
Eu
Fe
l.a
Lk
L
|33 i"l r]

o
LN

21227

..“4
-
Y H

\.»' “ \Jd

G.5?

2.593

1.1

2.90
)

3.44

HNOE
58T

CONCERN

(-0.014
(-0.04%9
(0,106
-0.4140
(—0.248
~0.116G
-G,.019
-0.008
(~0.021
(-0.0%91
—0.24%
-0.017
(~0.00G
~0.001
-0.0
~0.013
(~0.796
~0.020G
=0.0135
(~1. 0“;
"0 4.; ]
~0.13%
-0.028
(-0.072
(~0.264
~0.003%
(-0.062
-0.074
-0.451
(-0.35371
~0.013
-0.01l6
~Q0.04%
(-2.568
-0.031
(-0.031
-0.039

22-Fola-90

’Sn

"., f-U‘l

o DA A
27 .61
w30 .48
~ G340
NG D]

N T
RO
we bW i)
LaLad
N0
GRS

Rt R § O

12,11
<4, 00

—

".89.11

e
JuJV

— s
A

-
l. (W .’\)

R T R
v wb oo fi

~-13 -37
=19, 50

=7 .27
~38.30
“13.90
-27. ﬁ
- l .l. - -..) 7
=10, 63
=-2.30
=-16G.40

14504253



Sample
Sample

Frogramme

MAME

Al
Gl
A
i)
[
i
u

(o
Ca
e
Lr
Co
Cu

lu

Zn
Zr

Dilution

123

1

INT

9.87
G.33
0.73
2.70
0.541
d.l4

L
R 4 ..‘

L.agd

20
TR A

Bahl
1.39
0.23
2.02
76
6.0
G.33
0,35
2077
Bau6
9.81
2254
L-:q
3.94
4.34
L.36
2.46
3.458
L.17

)

ae w *2

8.90

16.18

G858
D.6S
2.31
P
-r u o

.04
96
M.ﬂe
0.939
d.48
2.99
1L.77
.48

factor

F501710
100-10

8871
CONCERN

26,851
~0.08%
~0.017
~0.00¢1
=0.001
0.711
(-0.01%
(-Q0.0%0
0.018
~0.434
=-0.03%
0.00%
“0.012
(-0.008
L.67%5
~-0.063
-0.133
~0.017
0.199
1L.074
~0.006G
~0.004
(~0.751
0.006
0.401
(-1.02%
~0.44%7
=-G.017
0.11%
(-0.072
16.213
0.146G
0.077
(=0.060
-0.429
-0.351
0. OOJ
-0.007
0.013
-0.101
-0.036G
(~0.00Y
=~0.024

101.000

DA-TFal-90

DILCOR

"U ‘JJG

=Q Q6
71. /,J
(1.8

~l. 172
(-0Q.8537
169419
=G 403

~ld.az

~l.674

20,077

1OD.L7

—

v I

\ " '"I(l

A;J. l/
~1.767
L1596

v vy o
7792

P

-2, \.J\}()

(=0.893

- (B
Safd

14308040

REGT

~“H.67
0.90
40

Low L,

4.

~7 6
317.2%
~31.64

90. 18
~19., 14
~15.78

~20.6 ‘J



E50171
2%0-10
887 23-Felb-90 14114101

Sanple name
Sample code 1
Programme

NAME My INT CONCEN DILCOR ﬁSH

Al 15.0¢ 45,358 L7768 1.01
Gk Q.36 ' 368 [Rs ; 7091
A ' 0.7% WL Qubad GALE
B G.943 0.370¢ L5.176G .19
i) 0.%52 “0.0060 ~H7.51
ki 4.61 2.428 1.50
[H] 7,33 0.394

< C

| Cd 4.7% 0.367 2016
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1
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1
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1.66126400 oli/L alpha
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------------- - 0.6 = 2.6BAAEX00 WLiAL alpha
Bount & 2
b8

mrmmmeeemmeme o Q06 = 2,5683E400 wli/L  alphe
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Bt 415

Mount ¢ |
426

{4

Nount ¢ 2

2 -inch sount
Saspie size ! 10 ol

Alpha off, : .22
Bilvtion i |
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Ripha Calculation by DM on 1)-29-1989 at 22:22:04
6/5'2 Det #1& 2 -inch soumt  Alpha eff, ; .22
anple size & .1 b Ditution ¢ 103
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Bet 416 2 -inch mount
/o Sasple size ¢ 10 sl

Mount 1 {

s - R e

---------- - 1.0 =

Bets eff, 2 .29
Dilutien ! §

LJ007E-01 uli/L beta

1,3192e-01 uCi/L beta
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