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Note:

Only the ICP analytes which were within calibration limits are listed in the
ICP Data Summary. The ICP Raw Data Summary and the ICP Raw Data pages contain
the results of all ICP ?na]ytes.
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NOTE: : :
Due to re-evaluation of ICP data the following pages have been revised:
12, 131, 132, and 133-139.2.

Due to re-evaluation of initial source data the following pages have
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REVISION 2 OF CORE 12 SEGMENT 4

We have reviewed this report and certify that this data package meets the
requirements of "Quality Assurance Project Plan for the Chemical Analysis of
Highly Radioactive Samples in Support of Environmental Activities on the
Hanford Site* - WHC-SD-CP-QAPP-002. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample. This revision includes adjusiments to
prior reports based on a technical review of source data.

i@w\.n.__t }F'W Date [0~ 22- 9/
Data Coordinatdﬁan*iiéJh” %;T:qél‘

’Oamu/% :mfmte /0-22-7/

Daniel M. Thornton
Unit Manager

-

(———d—rqm_,,, }\ MW Date__ 26/ 20/ 3/

L P. Maypke ;
Laboratory Q.A. Officer
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INTRODUCTION
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Westinghouse Hanford Company 222-S/RCRA Analytical Laboratories are supporting
the characterization efforts of the single shell tanks. The characterization of
tank 24]1-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; construction was completed in 1944,
The tank received first cycle waste, REDOX high-level waste, coating waste, and
taboratory 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 perform all analytical analyses to the specifications
of 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, Inductively Coupled Plasma, Mercury
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is spiked
and digested independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radioisotopic
analyses and other analyses not specified above, the spikes were performed by
spiking an aliquot of sample after digestion.

1

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated.. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun”.
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the laboratory travelers
and on the GEA analysis veports, has no relationship to the sampling activities
or the sample identification. A1l results in this data package relate only to
the sample identified as segment 4 from core 12 taken from tank 241-U-110.

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

Samples analyzed for Total Carbon between November 1, 1989 and February 22, 1990
were not acidified. When samples are not acidified the results from this method
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 will be corrected by acidification of all future samples
and these analyses will be repeated whenever possible.
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A1l sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples Tost meisture during the process of aliquoting and
weighing the sample for digestion. The percent moisture was determined at the
earliest opportunity so any errors introduced by the loss of moisture will bias
the results high. Performing the analysis on the sample after removing the
moisture resuited in increased radiation exposure of approximately tenfoid. In
order to reduce and control radiation exposures to Taboratory personnel, the
samples were not dried before aliquoting and digestion.

This report is formatted into sections corresponding to the type of dissolutions
performed prior to analysis. A brief summary of analytical results is reported,
followed by calibration data and an analysis batch report. Any notable
observations regarding an analysis are noted on the batch report for that
analysis. Copies of Taboratory travelers can be found in Appendix A.

This revision has been issued to correct errors found in the initial Single Shell
Tank (SST) 241-U-110 data packages previocusly released. A formal technicail
review was performed on all of the data contained in the SST-241-U-110 data
packages. The review identified errors due to data transcription, calculations,
faulty spreadsheet and electronic reprocessing of original data scans. The
errors have been addressed and corrected. Any changes in pagination are a result
of data correction and realignment of sections of data.

Ion Chromatographic Analysis (Dionex) discrepancies were noted. The calibrations
and sample chromatagrams were electronically reprocessed to produce a clear copy
for duplication purposes. Not ail raw data files could be reprocessed using the
same initial parameters, and therefore the concentration values listed on the
chromatograms are slightly different from those Tisted on the laboratory
travelers. These discrepancies are due to program differences. The value listed
on the traveler is correctly reported.

Gamma Energy Analysis: (GEA), using the Jupiter GEA system, performs a peak
analysis on a spectrum and subtracts a background spectrum when the sample is
analyzed. When a report is generated at a date other than the original
processing date, any subsequent report will vary due to Jupiter GEA system
reconstructing the spectrum each time a report is generated from stored spectrum.
The variance between: the original value Jisted on the travelers and the
reproce:sed value is small. The value listed on the traveler is correctly
reperted.

Some Inductively Coupled Plasma (ICP) analysis data was found to include one or
more of the following: incorrect reporting of sample and duplicate results due
to inconsistent use of dilution factors; data transcription and calculation
errors. These problems were compounded by computational errors due to a flaw in
the spreadsheet program utilized for data reduction.

To correct these errors, the equations and format used to report the ICP data
were reviewed for each package and approved by the Laboratory Computer Control
Board (LCCB). The concentrations, determined by the ICP that were below the
instrument detection limit, were reported in the summary as "less than* values
caiculated from the 1nstrument detection T1imit and the sample preparation
information. TranscrIptlon and calculation errors were corrected.
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.(4) Tank /'/Q o

{1) Shipment Number S" 032~ g ?

CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

{2) Sample Number g?fcﬂ 7 s (3) Supervisor DCAZ'LV"HQ'H

{S) Riser /Q 2— {6) Segment

Q (022

&I/ (7} Cask Serial Number

(20) -LARORATORY

(8} FIELD

Radiation Survey Data:

Over Top Dose Rate

Side Dose Rate

Bottom Dose Rate
—Smearable Contamination -

Loer; !

(beta-ganuna) {beta-gamma}

RPT RPT
{Signature)

(9) Shipment Description:

A. Work Package Number
B. Cask Seal Numb_er

C. Sampler Number Used
-D. Date-and Time Sampler Unseated- -
E. Expected Liquid Content

F. Expected Solid Content

G. Dose Rate Through Drill String

2u) ~89- 660/
‘For Future Use
' ,?
[/-27-F7 /65D
%
70525

My~
7

ISE%V- te)

H. Expected Sample Length

(Jndude stalement of laboratory tests ta be performed.®)

T g ~EP-O 210 W

{10) INFORMATI

*Reference laboratory work requ

Wﬁ%

Comments:

/ /0 QE'R SleTURE ,:: 02 /{L

{11) POINT OF DRIGIN | {12) SENDER JAME {13) DATE AND TIME (14) DESTINATION | (16} ec%n;%m ! g (17) DATE AND TiME
/..... z RELEASED 22 25 Vo). NECEIVED
24 | 12727 P H25/€3

22107

4

{15) Seal intact Upon Release? | (18) seal Tntact Upon Receipt?

ﬁYes ] No ID%; [} No

pment No.
Yes [1No
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'Summary of Core Sample

Single Shell Tank Waste Characterization

Ta 10: | 241-U-110 Date Sawering Inrriaten:| 11-29-89
Riser ID: | R2 Date SawpLing Comwpreren:| 11-29-89
Core ID: | #12
= ————
SeaueRT SEGHENT
Lab Serisi No.  FO303 Lab Serisl No.
1 Customar 1D I'én. 89-069 8 Customar D No,
Last Segmant? NO Last Sogmant?
Lab Sarial l‘lt:.i FO417 Lab Serisl No.
2 | Customerid No. 89-070 ] Customer iD No.
Last Segment? NO t.ast Segmant?
Lab Sersl Nt:i.l FOA41 Lab Serial No,
3 | CustomariD No, B88-071 10 | Customer 1D No.,
Last Soammti? NO Last Segmamt?
Lab Sertat No. FO466 Lab Serisl No.
4 Custorner 1D No,  B89-072 1" Customar IO No.
Last Soqmnt? YES Last Segment?
Lab Serisl No. Laby Seriai No. y
5 Customar 1D P;Jo. 32 | Customaer ID No.
Last Segment? Last Ssgment?
Lab Sardal No. Lab Serel No.
L] Customer 1D l;lo. 13 | Customer 1D No,
Lawt anmami? Last Sagmant?
Lab Serisl Nu.! Lab Serisl No.
7 Customaer D ?:lo. 14 Customer D Na.
Last Soqmlnt} Last Segmant?
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Single Shell Tank Project Phase 1B

Tank:

Cora:
Segment:
Customer 1D:

241-U-1 ‘Iq
12
4

89-072

|

Untreated Sample Results:

pH

%Water

83mpla
12.53

44,10%

Fusion Analysis Results

Fuzion Dissolution

Total Alpha
Total Bota

GEA Cs-137

Uranlum

Sampla

2.88 gi.

SUMMARY DATA REPORT

Reported results are wet sample weight

£.97E-01 ucilg -

2.05E+03 uci/g
2.36E+01 ucifg

7.33E+03 uglg

Water Digestion Results

Watar Digestion

lan Chromatograph
Fluoride

Chloride

Nitrate

Phosphate

Sulfate

‘Total Qrganic Carbon

Noto: ICP elaments that did not mest calibration instrumant limits wera not included in this report.

Sample
9.80 gL

1.91E+03 ug/g
<1.03E+03 uglg
6.10E+04 ugfg
<1.03E404 ugfg
4,16E+03 uglg

8,98E4+02 uglg
|

Duplicate
12,53

44.368%

Duplicats
3.52 giu

<5.00E-01 uci/g
1.98E+03 ucilg

2.24E+01 ucifg

8.52E+03 ug/g

Duplicate

1.00E+01 g/L

1.42E+03 uglg
1.85E+03 uglg
4,70E+04 ugfg
<1.01E+04 ug/g
A.58E+03 ug/g

7.15E+02 ugl/g

ICP Analytical Results

Aluminum

Argenic
Barium
Beryllium
Bigmuth
Boron
Cadmium
Cslcium
Carium

Chromium
Copper
Europium
Iron
Lanthanum
Lead

Lithium
Magnasium
Mangenese
Marcury
Molybdanum
Nickel
Phosphorous

Potassium
Samarium
Selenium
Silvar
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

LT: Leas Than

NC: Not Calibrated

Sample

36826 uglg

185 uglg
78 uglg
S ug/y
6354 uglg
968 ugfg
28 ugly
432 uglp
1272 ughy

794 uglg
112 uglg
2% ug/g
6842 ugfg
129 uglg
875 uglo
39 uglg
1155 ug/g
5412 ugl/g
1477 ug/o
58 uglo
234 uglg
2159 ug/g

1560 ugly
1239 ugly
1188 uglg
9B ugfg
43084 ugly
526 uglg
928 uglg
256 uglg
5297 ugly
2829 uglg
141 uglg
81 ugl/g
15299 uglg
100 uglg
104 uplg
260 uglg

NOT CALC: Not Calculated

Duplicato

48263 uglo

g9 LT
51 uglg
3 ugly
5393 uglo
88 uglg

16 LT
515 ug/g

543 LT

825 uglg
83 LT
10 LT

8395 uglg
56 LT -

175 uglp
13 LT

173 uglg

€982 ugfg
1374 uglg
22 ugle
166 uglg
1587 ug/g

848 LT
810 LT
703 uglg
73 LT
568857 ug/g
658 uglg
708 uglg
109 LT
1093 uglg
185 uglg
89 ugl/g
24 uglg
8549 uglg
82 uglo
56 ugly
129 up/g
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PHYSICAL TEST RESULTS
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‘Single Shell Tank
Extrusion of Segment -- Physical Tests

Lap Secuent Serian #: F0465 Customer ID: 89-072
Auaryst: Richard L. Weiss  Dare Exrauoeo: January 29, 1990
Dratnaste Liouro | Lilmid Submitted for Segment Analysis? -- _NO
Gross <10ml Tare Ner
SERIAL : Date/Tine EstinaTED
SpECIFIC CALCULATED

Aepearance of Liour:  No 11qtfid was collected

Diuzusions oF SeaMENT

Completed Segmant Obtained? No ' Lengrn; 100m. CaLcuatep VoLume:

7.9

Remarks None

and very smooth in appearance.

ArPEARANCE OF SorIps: Light brown solids. Upper 1.5 in. medium browm

Penetroweter | 11.3 lbs/sq in | Remanxs: None
Homocen12AT 108 |
PROCEDURE ¢ T038A—b0712 Revision: F | Quawvity of Materian: 192,11 GraMs
Dare _HomoGENIZED 2 02-14-90 Time_HomocentzED & 5.0 Minutes
OperaToR S K. J. Patterson
Lasoratory Noresook REFETREHCE WHC~N-313-4 26
Notebook No. Pags No.
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Single Shell Tank
- Segment -- Subsamples

SST-5 Nev. D BI/B0  Tnienm

Las Secuent Seria #: F0465 Customer ID: 88-072
YoiariLe Orcaxtc AnaLysis
VOA Sawpre : Las Seriar #: 89-072-278 Date Samprep: 01-29-90
Sample shipped to PNL
Parvicre Stze Distrisurion Awaiysis
PARTICLE SIzE SampLe ¢ Las_Seria_#: FO465 Date_Sawpren: 01-29-90
Homogenized Solids |
Unorcestep Sotins AwaLysis
LARoRATORY SERIAL NUHBER; For Sampre: F0465 Date Sameren: 02-14-90
Lasoratory Seriat Nuwser' of DupLicate Sawere: FO0466
Fusion AunALYSIS OF Souois
LagoratoRY SERIAL Nuusegf oF SaMpLE: . F0470 Dare Sampren: 02-14-90
Lasoratory Seria. Nuwses of DupLicate SaweLe: F0471
Lagoratory SeriaL Nmaenl of Sepikep SampLe:! 0472
Acio Dicesrion Auarysis Eor SoL1ps
LaBoRATORY SERIAL NUMSER. OF SawpLe: F0480 Dare Sawpren: 02-14-90
LanoraTorY SERIAL Nuusenl of DupLicate Sawere: FO0481
Lanoratory Seriat Nueser of Seixep SampLe: F0482
Water Dicestion Awatysis of SoLips
LanoraTORY SeRtaL Nuuaan: oF SaMPLE! F0475 Date Sawpren: 02-14-90
Lagoratory Seriat Nuwser or DueLicatz Sawere: FO0476 ‘
LagoraToRY SERIAL Nuuaaa} ofF Seikep SampLe: F0477
Laboratory Notebook Reference WHC-N-313-~4 32

| Notebook No. Page No. ¢
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PFROCESS CHEMISTRY 1L . aksS

EFoaR T TELLE aSNSLYS T:

VIO ES T NMEIMENIN O 1 G

SAMFLE NAME

STaTIST IS

SET.BOOOR79 . FO465.GLLY-ETOH  SEK

FILE NAME FO&adS 001 -
DATE : 22/02/71990 | ACL. RANGE : Q.5-1350 i COUNTS r S3A3LG
TIME r 10:37 .1 ACH. MODE : SAMPLE ! S.NLF. s 0.91
COMFIG. s 1 (0.7 81 -1 ACR. TIME s 317 SEC { 5.D.U. : 28468
CELL TYFE : MAGHNETIC (3)! SaMPLE BIZE : 4 ! CONCEMNTR.: &.6E+048 #/m1
SAMFLE TYFE : REGULAR \ RER. CONF. r @T..00% (V) { SOLIDS 5 H.3E-03 %
MEAN Diameter S.D.
Mumbers Lenath : Q.99 Fm 0.94 pm
Number., Area 2 1.37 Pm 1.02 Bm
Numbeyrs Volume : 2.63 Pm 1.89 Pm
Length,. Area H 1.89 Em 3.85 Em
Lengthy Volume : 4.29 Pm 4.53 Pm
Areas. Veolume : ?.71 HEm 15.01 HEm
Velumes Moment H 32.70 Pm 24 .28 pPm
; MEDIAN Diameter MODE CONFIDEMCE
Number : i 0.81 Em 0.75 pm LO0.00Y%
Area H .58 pm 590.33 #m a5 .0%%
Yo lume : 32.99 Pm S0.33 Pn 99 .47%

T et o byl dged -
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BEST COPY
AVAILABLE
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Faar-rticle = o= e e Ly ey

EFROCESS C:FﬂEEﬁﬂ:ﬁEBﬂ”FE\f LOES FARTICLE AMSL YSXT S
VLS BRI NMEIMAanIN  S220 1 o
ST TISTICS

SAMFLE NAME SSTsBDOOE??QFGOQ&E,GLY*ETDH:SBK

FILE NAME FOabs.002
DATE : BE/02/71990 :I ACE. RANGE : 0.5-60 ! COUNTS r 14957
TIME : 10:591 ! ACR. MODE : SAMPLE ! S5.N.F. : 0.971
CONFIG. : 1 (0.7 B1) { ACR. TIME : 95 SEC i 8.D.U. : 3342
CELL TYPE : MABNETIC (3)! SAMFLE SIZE : 3 ! CONCENTR.: 7.2E+0& #/ml
SAMFLE TYFE : REGULAR : ! REQ. CONF. T P5.00% (V) ' SOLIDS s Q.1E-03 %
MEAN Diameter G.0.
MNumbers Length H 0.89 pm 0.98 Pm
Number: &rea H 1.33 Em 1.08 Pm
Numbevrs Yolume : Q.99 Pm 2.23 Pm
Lengths Area H 1.98 Pm 4.88 Fo
Lengths Volume H S.21 Pm S.81 pm
Areas Volume : 13.74 pPm 19.046 Pm
Velumes Moment H 40.19 Bm 18.79 Pm
MEDIAN Diameter MODE COMFIDENCE
Number H Q.71 Pm 0.5% Pm 100..00%
Area H . 4.24 pPm 53.27 Km &G0 ,.72%
Volume : ! S1.86 Pm Z3.87 HFm 28.88%

BEST COPY
AVAILABLE
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Single Shel) Tank Project

Tank: - 241-0-110
Core: 12
Segment: 4
Customer ID: 89-072

Check
Standard

Laboratory 1ID: F0464
pH 100.80%

Laboratory ID: F0416
%Hater 98.30%

Untreated Sample Results

Blank Sample
F0485 Fo465
9.72 12.53
Fo437 F0465

6.2mg 44.10%

Sample
Duplicate

F0466
12.53

F0466
44.36%

Check
Standard

F0468
100.90%

F0564
96.95%
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Single Shell Tank Project

Tank:
Core:
Segment:

_Customer ID: __

Laboratory ID:
Fusion Dissolution

Laboratory 1D:
Totat Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:
Uranium

241-U-110
12
4

. -89-072 . .

Check
Standard

F0469
97.20%
100.80%

Fo421
98.30%

F0469
83.70%

Fusion Analysis
Laboratory Results of Solids
Units for Samples Are Wet Weight

Blank Sample Sart.}ple
Duplicate
F0436 FO470 FO471
Complete 2.88 g/l 3.52 gt
F0484 F0470 FO471

<7.65E-058 wuci/L 5.97E-01 uci/g <5.00E-01 ucifg
4.40E-04 uciflL 2.05E+03  uci/g 1.98E+03 ucifg

F0436 FO470  FO4ATM
<4.81E-04 ucifl. 2.36E+01 wucilg 2.24E401 ucilg

FO484 F0470 FO471
<7.40E-05 g/L 7.332+03 ug/g 6.62E+03 uglg

Spike of
Sample

F0472
103.10%
112.10%

F0568
93.50%

F0472
123.20%

Check
Standard

F0473
95.40%
99.50%

F0569
97.30%

F0473
85.00%

LRETETEL 104,
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Single Shell Tank Project

Tank:
Core:
Segment:

_Customer ID:

Laboratory 1D:
Fusion Dissolution

Laboratory ID:
Total Alpha
Total Beta

Laboratory 1D:
GEA Cs-137 -

Laboratory ID:
Uranium

241-U-110
12
4

89-072 .

Check
Standard

F0469
97.20%
100.90%

Fo421
98.30%

F0469
83.70%

Blank

F0436
Complete

F0484
<7.63E-05 wcilt
4.40E-04

F0436

<4.81E-04 wucil 6.79E+01

F0484
<7.40E-05 g/L

Fusion Analysis
Results on Laboratory Digestions

Sample

F0470
2.88

F0470
1.72

uci. b5.91E+03

F0470

F0470

2.11E-02

git

uci/l.
ucift

uci/L

g/t

Sample
Duplicate

FO471
3.52

FO471
<1.76
6.96E+03

F0471
7.87E+01

Fo471
2.33E-02

Spike of

Sample
gL

F0472
ucil. 103.30%
ucill. 112.10%

F0O568
ucifl.  93.50%

F0472
gh. 123.20%

Check
Standard

F0473
95.40%
89.50%

F0569
97.30%

F0473
85.00%

T
il

e

T
LoD¥i
e
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- WATER DIGESTION TEST RESULTS
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Single Shell Tank Project

Tank:
Core:
Segment:

_.Customer 1D; .

Laboratory 1D:
Woater Digestion

Laboratory ID:

lon Chromatograph
Fluoride

Chlorida

Nitrate

Phosphate

Sulfate

Laboratory 1D:
Total Organic Carbon

241-U-110
12

4

89-072. ..

Check
Standard

F0426

90.80% .
98.70%

101.90%
100.80%
100.80%

F0474
97.50%

Blank

F0436
Complete

F0438

< 1.00E-01
2.02E-01
<1.00
<1.00
<1.00

F0486
2.60

. Laboratory. Segment Serial No.:

ppm
ppm
ppm
ppm
ppm

ug

Water Digestion

Sample

F0475
9.80

F0475

1.91E+03
<1.03E+03

6.10E+04
<1.03E+04

4.16E+03

FO475
8.98E+02

gL

ug/g
ug/g
ug/g
ug/g

‘uglg

uglg

Laboratory Results of Solids
Units Are Sample Wet Weight

Sample
Duplicate

FO476
1.00E+01

F0476

1.42E+03
1.65E+03
4,70E+04
<1.01E+04
3.56E+03

F0476
7.15E+02

F0465 .

g/l

up/g
ug/g
ug/g
vg/g
ug/g

ug/g

Spike of
Sample

0477
1.02E+01

F0429

85.60%

102.40%
108.40%
105.60%
110.30%

FO477
96.28%

Check
Standard

g/l

FO574

91.80%
97.50%

102.70%

101.50%
100.50%

FO478
96.70%

'
o,
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Single Shell Tank Project

Tank:

Core:
Segment:
Customer 1D:

Laboratory ID:
Water Digestion

{ahoratory ID;

Ton Chromatograph

Fluoride
Chloride
Nitrate
Phosphate
Sulfate

Laboratory ID:

Total Organic Carbon

241-U-110
12

4

89-072

Check
Standard

F0426

90.80%
99.70%
101.90%
100.80%
100.80%

Fo474
97.50%

Sample Results on Laboratory Digestions

Blank

FO486
Complete

F0438

< 1.00E-01

2.02E-01
<1.00
<1.00
<1.00

FO486
2.60

ppm
ppm
PPm
Ppm
ppm

ug

Water Digestion

Laboratory Segment Serial No.: F0465

Sample

F0475
. 9.80 oL

F0475

1.87E+01 ppm

<1.01E+01 ppm

5.986+02 ppm

<1.01E+02 ppm

4.08E+01 ppm

F0475
8.80E-03 gL

Sample
Duplicate

F0476
1.00E+01 gL

F0476

1.42E+01 ppm
1.65E+01 ppm
4, 70E+02 ppm
<1,01E+02 ppm
3.66E+01 ppm

FO476
745603 gl

Spike of
Sample

F0477
1.02E+01

Fo429

85.60%

102.40%
108.40%
105.60%
110.30%

F0477
96.28%

Check
Standard

gl

FO574

21.80%
97.50%
102.70%
101.50%
100.50%

Fo478
86.70%



ACID DIGESTION TEST RESULTS

131



Aluminum
Argenic
Barfum
Beryl L {um
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Holybdenum
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

132

Date Analyzed:

Procedure:
Analyst:

Instrument
starting
LNCS
Standard

%

101.78%
104.53%
96.48%
95.14%
102.63%
98.70%
95.29%
99.48%
95.82%
94.02X
97.48%
97.82%
97.36X
93.19%
99.82%
97.10%
98.54%
96.33%
99.31%
100.25%
96.28%
103.15%
97.96%
100.65%
100.93%
101.65%
96.97%
98.01%
99.04%
94.15%
99.75%
103.25%
99.41%
98.09%
106.26%
96.43X
95.88%
98.54%

100.08%
87.77%
90.21%
91.28%

88.42%

84.28%
97.96%

91.03%

97.08%

Q4.46%
92.02%

90.36%
89.46%

87.80%

ICP DATA SUMMARY

Acid Digestion

March 31.1990

LA-505-151/A-0

4. A. White

Reagent
BLANK

0.17
0,03 LT
0.00LT
0.00
035
0.16
0.01
0.08
0.20 LT
0.01LT
0.02 LY

.
oo8
Qo
-
-y

- O

s & 9
NN

.
N -
-
-

-‘QQ.QOOG-I
N

.
w

32LT

Sonp = N

-NONWO
-
-4 -

&
-
-

howNOOo OO
—l
GRIURRRS
~ -

g -y

OO0~ 0000000000000 0DO0O0O0O
-«

.
=]
n
-
-4

LT:
NC:

NOT CALC:

Less Than
Rot Calibrated
Rot Calculated

Wet
Weight
Ssmple

ug/g

260

Acid Digested Standard FO479
Reagent 8lank FO4B7

Sample F0480
Dupl icate FO481
Spike F0482
Digested Acid Standard F0483

Wet
Weight
Sample

buplicate
ug/g

48263
89 Lt
5%

3
5393
66
16 LT
515
S43 LY
8§25
63 LT
10LT
8395
56 LT
175
3L
173
982

Spike
Recovery
4

NOT CALC.
135.89%

NOT CALC.
0.00%
40.63%
37.09%
0.00%
144.51%
26.07%

NOT CALC.
20.59%
246.48%
141.46%
0.00%
HOT CALC.

25.32%
160.17%
148.31%

0.00%

NOT CALC.
45.91%

12.90%

181.10%
147.92%

35.82%
187.34%

LMCS

ACID
Digestion
%

88.04%

81.31%

77.25%
78.04%

82.27X%

81.06%

81.24%

BO.69%

79.69%

83.10%
82.38%

83.90%

Closing
LNCS
Standard

106.89%
105.48%
99.54%
98.55%
106.10%
101.92%
103.35%
102.80%
101.33X%
100.28%
100.98%
101.23%
102.65%
96.47X
103.03%
98.78%
104.28%
102.18%
96.B1%
101.70%
103.50%
94.76%
102.77X
103.81%
102.21%
104.62X
99.99%
101.61%
98.43%
94 .36%
103.48%
106.80%
108.40%
103.28%
109.55%
100.11%
102.09%
103.64%



Data Analyzed: March 31.1990

Procadura:
Analyst:

Aluminum
Antimony
Arssnic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Carlum
Chromium
Cobalt
Copper
Europlum
fron
Lanthanum
Lead
Lithium
Magnesium
Manganase
Mercury
Molybdsnum
Neodymium
Nicke!
Phosphorous
Potassium
Samarium
Selenlum
Bllicon
Sllvar
Sodium
Strontium
Sulfur
Tantaium
Thallium
Thorlum
Tin
Titanium
Tungstan
Uranium
Vanadium
Zine
Zirconium

135

LA-605-151/A-0
J. A, White

Instrumant
Starting
LMCS
Standard
%

101.78%
102.26%
104.53%
98.48%
95,14%
102.68%
98.70%
95.29%
99.48%
95.82%
94.02%
85.78%
97.48%
97.82%
97.36%
93.719%
929.82%
97.10%
98.54%
968.33%
99.31%
100.25%
89.33%
96,28%
103.15%
97.96%
100.65%
100.83%
82.30%
101.65%
98.97%
98.01%
99,04%
84.15%
99.75%
103.25%
99.41%
$8.,09%
84,28%
106.28%
98.43%
85.88%
98.54%

)

¥

Acid

, Digast.
. LMCS
Standard
%

100.08%
B7.77%
90.21%
91.28%

88.42%

84.28%
97.96%

‘|91 03%

97.08%
94.46%
92.02%
58.97%

20.26%
89.48%

87.80%

ICP RAW DATA SUMMARY

Reagent
BLANK

ppm

0.7
0.24
0.03 LT
0.00 LT
0.00
.35
.16
c.01
0.08
0.20 LT
0.01 LT
0.04
0.02 LT
0.00 LT
.05
.09
G.16
0.01
0.02
0.02
0.02
0.01
032 LT
0.02 LT
0.13
0.32 LT
0.23 LT
0.10
0.21
0.C3 LT
0.27
0.00
0.7
0.04 LT
0.08
0.08
0.08
0.08
0.04 LT
.71 LT
0.02 LT
0.13
0.02 LT

LT;: Less Than

NC: Not Calibratad

Wat
Waight
Sample

ugla

36826
974
185

78

6354
988
28
492
1272
794
493
112
21
€842
129
675
39
1166
5412
1477

792
234
2159
1560
1239
i1se
3791
93
43084
526
928
258
5297
2829
141
61
243
165299
100
104
260

NOT CALC: Not Calculatad
# Instrumant Standards Qutside Control Limits

Acid Digosted Standard FOA79
Resgoant Blank FO487
Sampla FO480
Duplicate FO481
Spike FO482
Digestad Acld Standard FO483

Wat
Walight
Sample

Duplicate
uglg

48263
444
89 LT
51
3
5393
66
16 LT
515
543 LT
825
98 LT
63 LT
i0 LT
8395
58 LT
175
13 LT
173
8982
1374
22
851 LT
188
1587
848 LT
810 LT
703
2084
73 LT
56657
658
708
109 LT
1093
B F: 1
69
24
118
8549
52
58
129

Spike
Recovary
%

NOT CALC.

135.89%

NOT CALC.
0.00%
40.83%
37.09%
0.00%
144.51%
265.91%
24.07%

NOT CALC.
20.59%
246.48%
141.48%

. 0.00%
NOT CALC.

25.32%
381.28%
160.17%
148.31%

0.00%

0.00%

NOT CALC.
445.91%

12.90%

181.10%
147.92%

35.82%
187.34%

Lmcs
ACID
Digastion
%

88.04%

81.31%

77.25%
78.04%
69.56%

82.27%

81.08%

81.24%

74.85%
50.89%

79.69%

83.10%
82.38%

83.30%

Closing
LMCS
Standard
%

106.89%
110.83%
105.48%
99,54%
98.55%
106.10%
101.92%
103.35%
102,80%
101.33%
100.28%
87.77%
100.98%
101.23%
102.65%
98.47%
103.03%
98,78%
104.28%
102,18%
96.81%
101.70%
95,03%
103.50%
94.76%
102,77%
103.81%
102.21%
85,22%
104.62%
99,99%
101.81%
98.43%
94,36%
103.48%
108.90%
108.40%
103.28%
84.98%
309.55%
100.11%
102.09%
103.84%

L T

*



Date Analyzed:
Procadura;
Analyst:

Aluminum
Antimony
Arsenle
Barium
Baryllium
Bismuth
Boron
Cadmlum
Calcium
Carlum
Chromium
Cobalt
Coppar
Europium
iron
Lanthanum
Lead
Lithlum
Magnasium
Manganese
Mercury
Molybdenum
Naodymium
Nickel
Phosphorous
Potassium
Samarium
Selsnium
Sillcon
Silver
Sodlum
Strontium
Sulfur
Tantalum
Thalllum
Thosium
Tin
Titanlum
Tungstan
Uranium
Vanadium
Zinc
Zirconlum

Dilution Factor

136

L

March 31,1990
LA-505-151/A-0

ICP Raw Data

LMCS Standard

J. A, White
Starting
instrumant
Standard
! ppm
85T-1 857-2 887-3
I
; 50.89
10.23 '
52.28
9.65
) 8.51
51.44
9.87 ;
9,53
9.95
9.58
9.40
8.58
9.75 .
9.78
9.74 ’
48.69
50.01
9.7
9.85
9.63
24.83
50.13
8.93
2.83
51.57
24.49
10.07
50.48
] 41.15
10.17
24.24
2.80
49,52
47.08
; 49,88
51.73
49.70 '
438.08
i 21.07
53.24
‘ 9.64
9.59
49.27
1.00 1.00 1.00

Recovary

%

101.78%
102.26%
104.53%
96.48%
95,14%
102.68%
98.70%
95.29%
99.48%
95.82%
- 94.02%
85.78%
97.48%
97.82%
97.36%
93.19%
99.82%
$7.10%
98.54%
96.33%
99,31%
100.25%
89,33%
96.28%
103.15%
57.96%
100.65%
100.93%
82,30%
101,85%
96.97%
98.01%
99.04%
94.15%
99.75%
103.25%
99.41%
98.09%
84.26%
106.268%
96.43%
95.88%
98.54%

Page 1 of 6

Acid Digested Standard FO479
Resgant Blank FO487

Sample F0480

Duplicate FO4B81

Spike FO482

Digested Acid Standard FO483

F0479 FQA487
LMCS Acld Reagent
Acid Digastion Blank
Digestion Standard
Standeard Recovery
ppm % PPM
" 07
0.24
0.02 LT
0.00 LT
. 0.00
10.01 100.08% 0.35
8.78 87.77% 0.18
9.02 90.21% 0.0%
9.13 91.28% 0.08
0.07 LT
0.00 LT
0.04
8.84 88.42% 0.01 LT
000 LT
0.05
8.43 84,28% 0.09
.80 97.26% 0.18
0.01
%.10 91.03% 0,02
0.02
¢.02
9.69 97.08% 0.01
-0,09 LT
0.02 LT
9.45 94.46% 0.13
9.20 92.02% A2 LT
0.086 LT
0.10
5,70 56.97% o
7.22 001 LT
9.04 90.38% 0.27
8.9%5 89.48% 0.00
017
.02 LT
0.08
0,06
0.08
0.08
0.04 LT
0.27 LT
0.00 LT
8.78 87.80% 0.13
0.01 LT
10.00 1.00



Date Anglyzed:

Procedurs:
Analyat:

Aluminum
Antimony
Arsanic
Barium
Beryilium
Biamuth
Boron
Cadmium
Calcium
Carium
Chromium
Cobalt
Capper
Europium
Iron '
Lanthanum
Lead
Lithium
Msagnesium
Manganese
Mearcury
Malybdenum
Neodymium
Nickol
Phasphoraus
Potassium
Samarium
Selanium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thaorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zine
Zirconium

Ditution Factor

137

* 31-Mar-30

LA-50%-151/A-0

Digastion
Waight
Voluma
Sample

Dilution
Throe
ppm

J. A. White

4820 ¢
FO480
Sample

Dilution
Two
ppm

" 2385.00
24.03
3.99
1.83
0.14
64.27
9,33
0.84
4.74
35.82
7.85
10.88
2.78

_ 0.59

' §5.96

2.36

11.32

1.14

11.14

52.17

14.24

1.27

17.92

3.58

21.71

44,84

35.42

20,48

36,55

2.59

415,33

5,07
9.48
7.44
51,06
27.27
3.67
1,52
6.21
268.22
2.15
1.17
5.12

" 101.00

ICP Raw Data
Acid Digasted Standard FO479
Reagent Blank F0487
Sample F0480
Duplicats F0481
Spike FO482
Digasted Acid Stendard FO483

Digestion
Weight 3935 ¢
Fo480 Volume 50 mi.
Sample Sample Sample
Duplicate Duplicata
Dilution Dilution Dilution
One Thrae Two
ppm pPM ppm
485,38 380.31
9,39 23.55
1.59 2.90
0.75 0.68
0.0% 0.10
61.25 56.94
1.27 2.84
0.27 0.35
4.41 4,08
12.28 14.78
10.03 8.5
4.75 9.8
1.08 1.28
0.21 0.24
87.62 66.15
1.25 1.36
8.51 ‘ 15.98
0.37 0.29
1.681 1.38
89.98 . 55.02
3.6 10.83
0.56 0.68
7.83 -4,33
2.26 2.73
2081 , 21.18
15.03 12.45
11.94 13.51
11,45 it.28
19,06 24,14
0,95 1.04
540.11 446.46
8.36 85.17
8.956 8.24
2.47 3.28
21,98 29.86
9.14 11.66
1.36 1.71
0.59 0.768
2.34 3.55
147 .48 142.49
0.98 1.25
1 0.77
2.5 2.54
21.00 . 101.00

206

Fo481
Sampla
Duplicate
Dilution
One

ppm

st
3.5
0.50 LT
0.40
0.02
42,5
0.52
0.08 LT
3.42
1.66 LT
7.28
0.23 LT
0.43 LT
0.03 LT
63.41
0.28 LT
1.38
-0.01 LT
1.17
53.07
1.70
G.17
-1.54 LT
1.31
12.35
0.88 LT
1.40 LT
5.54
16.42
0.18 LT
432.83
4.90
5.58
044 LT
8.81
1.48
0.54
0.19
0.93
67.37
0.41
0.44
1.02

21.00



Dats Analyzed:
Procadurs:
Analyst:

Aluminum
Antimony
Araanic
Barium
Beryltium
Bismuth
Boron
Cadmium
Calecium
Carium
Chromium
Cobalt
Coppear
Europium
lron

" Lanthanum
Laad
Lithium
Magnesium
Manganeaa
Mercury
Molybdanum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selanium
Silicon
Silvar
Sodium
Strontium
Sulfur
Tantalum
Thsllium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zine
Zirconium

Dilution Factor

138

31-Mar-30
LA-505-1S1/A-0 :

J. A. White

Digestion
Waight
Volume
Spike of
Sample
Ditution
Throe
ppm

3948 g

50.00
Spika of
Sampla
Dilution
Two
ppm

421.18
39.89
5.81
14,20
0.18
78.01
5.87
4.28
7.58
58.97
20.83
30.47
8.50
0.91
76.17
7.71
29,96
14.45
4.89
68.16
5.97
2,72
42.04
17.88
31.82
69.67
54.38
32,07
26.16
7.19
448.44
8.73
11.00
13.21
€9.83
40,73
19.22
15.29
8.15
392.78
2,76
4.4
20.74

101.00

Spika of
Sampla
Dilution

One
ppm

366.08
4.20
1.03

i1.84
0.02

' 40.75

3.04
2.84
6.54
4,73
17.25
10.41
3.29
0.086
5.20
3.08
8.65
11.83
4.13
58.65
.51
2,98
44.36
12,36
16.00
4,05
1.59
10.02
1.6
312
388.06
7.37
5.67
3.30
8.51
1.90
12.28
12.02
0.88
68.61
0.37
3.27
12,72
2.5
21.00

ICP Raw Data

Spike
Recovary

%

NOT CALC

135.89%

NOT CALC
-45.79%
40.63%
37.09%
-52.79%
144.51%
265.91%
24.07%
LT

NOT CALC
20.59%
248.48%
141.46%
-42.04%
NOT CALC

25.32%

381.28%

160.17%

148.31%

LT -82.24%
LT

-186.81%

NOT CALC
45.91

12.90%

181.10%
147.92%

LT
35.82%
187.34%

Acid Digested Standard F0O479
Reagent Blank FO4B7

' Digested Acid Standard F0483

Standard Acid
LMCS Digestion
Acid Standard
Digestion Recovery
ppm %
8.80 88.04%
8.13 81.31%
7.73 77.25%
7.87 78.04%
8.96 69.56%
B.23 82,27% -
8.11 81.06%
8.12 81.24%
7.47 74.65%
8.07 B0.69%
3.27
7.93 79.69%
8.3 83.10%
B.25 82.38%
5.42
8,37 83.90%
10.00

Sampls FO4B0
Duplicate FO481
Spike FO482

Jof 6



Aluminum
Antimony
Arsanic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Corlum
Chromium
Cabalt
Caopper
Europlum
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganesa
Mercury
Molybdenum
Neodymium
Nickel
Phosphorou
Potasslurn
Samarium
Selenlum
Silicon
Silver
Sodium
Strontlum
Sultur
Tantalum
Thalllum
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconlum

139

Date Analyz March 31.1930

Procedure:
Analyst:

8§ST-1

11.08
9.95

10.19
10.34
10.28
10.13
10,03

8.78
10.10

10.27

9.88
10.43
10.22

9.50
10.35
25,69

25.00
10.16

54.20

10.21

1.00

1357

LA-505-151/A-0

J. A. White

58T-2

53.16

10.12

4833

51.62

10.38

10.46

53.51

54.89

1.00

b 234G
ICP Raw Data
. Acid Digested Standard
Reagant Blank
Sample
Duplicate
i Spike
¢ Digested Acld Standard
Ending
‘ LMCs  Standard
' Standard  Recovery
%
S8T-3
. 53.44 106.89%
110.63%
52.74 105.48%
98.,54%
9.86 98.55%
106.10%
101.92%
103.35%
102.80%
" 101,33%
i 100,28%
B7.77%
100.98%
101.23%
102.65%
96.47%
103.03%
98.78%
104.28%
102,18%
24.20 96.81%
50.85 101.70%
95.03%
103.50%
47.38 94.76%
102.77%
103.81%
51.11 102.21%
42,61 B85.22%
104.62%
99.99%
101.61%
49,21 98.43%
47.18 94,36%
51.74 103.48%
106.80%
108.40%
51.64 103.28%
21.25 84.98%
109.55%
. 10.01 100.11%
: 102.09%
i 51.82 103.64%
1.00

F0479
F0487
F0480
F0481
Fo482
F0483
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Aluminum
Antimony
Arsenic
Barlum
Baryllium
Blsmuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Marcury
Molybdanum
Neodymium
Nicket
Phosphorou
Potassium
Samarium
Selonium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thailium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

139.1

R LR T ol by 11

Date Analyz March 31,1990
LA-505-151/A-0

Procedure:
Analyst:

Spika
Standard
LMCS

ppm
added

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.09
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

9.98
10.00
10.00
10.00
10.00
10.00

10.00
10.00

9.95

10.00
10.01

10.00
9.98

10.00

J. A. White

Splke
Standard
a3
Book |

#

somL
103C15C

+*
5.0mL
104C15D

S5T-1
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

25.00

25.00
10.00

50.00

10.00

$8T-2

50.10

10.00

50.10
50.10

10.00

10.00

50.10

50.10

ICP Raw Data

LMCS
Standards
Values
ppm
58T-3
50.00
50.00

10.00

50.00

50.00
§0.00

50.00
50.00
50.00

50.00
25.00

10.00
50.00

LMCS
Standard
iDs

Book

¥
78C11D
828388
77C11D

50f 6

Aclid Digestsd Standard
Reagent Blank

Sample

Duplicate

Splke

Digested Acld Standard

ACID
DIGESTION
LMCS
STANDARD
VALUES

ppm
In

Sample

100.00

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00
100.00
100.00
100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00

ACID
DIGEST,
LMCS

IDs
Book

#
81C1A
82C11A

F0479
FQ487
F0480
F0481
F0482
F0483



Aluminum
Antimony
Arsenle
Barium
Baryilium
Bismuth
Boron
Cadmium
Calelum
Corlum
Chromium
Cobalt
Copper
Europium
iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Marcury
Molybdanum
Neodymium
Micket
Phosphorou
Polassium
Samarlum .
Selenium
Sllicon
Sliver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorlum
Tin
Titanlum
Tungsten
Uranium
Vanadium
Zinc
Zirconlum

139.2

el 3875255/

Date Analyzed:
Procedure:
Analyst:
Cale. Cale.
Sample  Duplicate
FQ480 Fo481
ug/mi ug/mb.
355 380
9
2
1
0
61 4
9
0
5
i2
8
5
1
0
66 6
1
7
0 -
1
52
14
1
8
. 2
2
15
12
H
37
1
415 446
) 5
9
2
51
27
1
1
2
147 6
1
1
k]

HwO= OO OCONNAMOD=2LOO AL

-t jary ] -
ONM=2=-=N=2NO =N

“H4OON—2O=L2DOOWUN

ICP Raw Data
’ Acld Digested Standard
‘March 31,1990 Reagent Blank
LA~505-151/A-0 Sample
‘J. A. White Duplicate
Spika
Digested Acid Standard
Calc, RPD
Splke from
FoaB2 Summary
ug/mi
421 26.9%
4 74.8%
1.
14 41.8%
0 63.1%
M 16.3%
3 174.5%
4
8 4,6%
i 5
21 3.8%
30
3
0
76 20.4%
3
30 117.6%
14
5 148.0%
68 25.3%
6 7.2%
a 91.0%
44
18 34.0%
32 31.7%
4
2
' 10 51.3%
i 58.1%
3
448 27.2%
9 22.0%
6 26.9%
3
70 131.6%
41 175.4%
19 69.2%
15 87.2%
1 69.3%
69 56.6%
X 0 62.8%
4 60.2%
21 66.5%

F0479
F0487
F0480
F0481
Fo482
Fo483

DL
(2 sigma)

0.0745
0.0949
0.0223
0.0026
0.0004
0.0839
0.0083
0.0039
0.0002
0.1359
0.0039
0.0246
0.0158
0.0024
0.0073
0.0273
0.0032
0.0001
0.0011
0.0036
0.0049
0.2130
0.0147
0.0308
0.2122
0.1525
0.0631
0.0314
0.0183
0.0483
0.0010
0.0163
0.0273
0.0437
0.0122
0.0144
0.0035
0.0273

1.1405 |

0.0124
0.0017
0.0141

6 of 6
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ANALYTICAL DETECTION LIMITS
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8INGLE S8HELL TANK PROJECT
Analytical Detection Limits
: October 12, 1990

The following detection limits are derived on ideal matrices.
These values were derived by using either calibration standards or
pure matrix standards. Detection limits on actual single shell
tank samples are likely to be much higher. No information
regarding procedure detection limits is available for procedures
not listed in this report.

Procadure LA=-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedura . LA=325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit . = 0.002 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.
Solids were analyzed directly.

Procadure LA=362=131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL..
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g9/mL.

B=-1



Procedure LA=533=105
Anion Analysis on Dionex Model 4000i

Typical sample dilution was 0.000099g/mL

Fluoride
Detection Limit in solution = 0.09 ppm.

Chloride :
Detection Limit in solution = 0.04 ppm.

Nitrate ,
Detection Limit in solution = 0.24 ppm.

Phosphate
Detection Limit in solution = 0.13 ppn..

Sulfate
Detection Limit in solution = 0.13 ppm.

Procedure LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit = 5 ppm in solution
Typical sample dilution was 0.0l1g/mL

Procedure ﬁA—344-105
Total Organic Carbon
- Determination of Carbon Insolatlon by Combustion and Coulcmetry

Detection Limit = 5.5 ppm in solution
Typical sample qilution was 0.01g/ml,



2l 8305 . el

Procedure: LA-505-151 (Nominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis. '

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.
Typical sample dilutioﬁ for the Water Digestion was 0.000476 g/mL.
Typical sample dilution for the Acid Digestion was 0.000476 g/mL

Instrument Detection Limit ppm.

Aluminum . 0.0745 Antimony 0.1424
Arsenic £ 0.0223 ) Barium _ 0.0026
Beryllium . 0,0006 Bismuth 0.0839
Boron 0.0083 Cadmium 0.0039
Calcium 0.0002 Cerium 0.1359
Chromijum ; 0.0039 Cobait 0.0246
Copper : 10,0158 Europium 0.0024
Iron - 0.0073 Lanthanum 0.0141
Lead . 0.0273 Lithium 0.0032
Magnesium ©0.0001 Manganese 0.0011
Mercury ., 0.0036 Molybdenum 0.0049
Neodymium : 0.2130 ' Nickel 0.0147
Phosphorous - 0.0308 Potassium 0.2122
Samarijum 10,1525 Selenjum 0.0631
Silicon , 0,0314 Silver 0.0183
Sodium . 0.0483 Strontium 0.0010
Sulfur . 0.0163 Tantalum 0.0273
Thallium ' 0.0646 Thorium 0.0122
Tin ' 0.0144 Titanium 0.0035
Tungsten 90,0273 Uranium 1.1405
Vanadium , 0.0186 Zinc ¢.0017

Zirconium 1 0.0141

B-3
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0S¥ RCRA DATA ASSESSMENT

pATE __3-30-92 ; SAMPLES/MATRIX _Raw Sample F0465
REVIEWED BY 121,.f¥maxft4 KOH Fusion F0470
LABORATORY _222-S | _Yater Digestion F0475

CASE # _SST-241-U-110 Acid Digestion__F0480

SDG # Core 12, Seq 4, 89-072

DATA_ASSESSMENT SUMMARY

—
o

QUALITY CONTROL CHECK : ANALYSIS _ICP IC TOC

1. Holding Time 0 X X

2. Calibration 0 0 0

3. Analytical Blank 0 0 0

4. Lab Controt Samé]e . _X_ _N/A _N/A

5. Interference Check;Sam le _N/A__ _N/A _N/A

6. Matrix Spike | M 0 0

7. Duplicate Ana1v§is | M X X

8. N . —_— A A

9. -\\\\\\ i i i N
N

\ |

data had no problems
minor problems, data may be qualified
data qualified due to major problems/some data may be unusable

|
|

n B H

0
X
M

OVERALL ASSESSSMENT: _There was poor agreement between the sample and

the duplicate. Almost a]] of the matrix spikes had poor_recovery, and
some were_in the R (unuysable) range.

NOTES:

0 Refer to the correspohding attachments for explanation of any problems.



Ml 5545, 2363
|
i OSM RCRA DATA ASSESSMENT
DATE _2-%-92 SAMPLES/MATRIX _Raw Sample F0465
reviewen sy RL Shair KOH_Fusion F0470
LABORATORY _222-S ‘ _MWater Digestion _F0475
CASE # SST-241-U-110 Acid Digestion _F0480

SDG # _Core 12, Seq 4, 89-072

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK : ANALYSIS _pH % _Water /‘
1. __Holding Time X 0 __[____
2. Calibration _ 0 0 .
3. __ Analytical Blank wa_ N/A i
4. Lab Control Samélg, _N/A _ N/A_ I
5. Interference Check Sample 77N 7 S
6. __ Matrix Spike NA N/A —_
7. Duplicate Analysis 0 _0_ —_
8.
9. T T
10. ‘ __&___ — N
0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable
OVERALL ASSESSSMENT: \\\\\

“‘-5\\‘\‘
o~
NOTES: % \\\\“‘*xx

\-

o Refer to the corresponding attachments for explanation of any problems.
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Single Shell Tank Project Phase 1B

Tank:

Core:
Segmont:
Custamer |D:

241-U-110
12

4

89-072

Untreated Sample Results

pH

“%Water

Sampfn

12537

44.10%

Fusion Analysis Results

Fuston Dissolution

Total Alpha
Total Beta

GEA Cs-137

Uranium

Sample
2.88 gL

5.97E-01 ucifg
2.05E+03 ucilg

2.36E+01 ucifg

7.33€+03 uglg

Water Digestion Results

Water Digastion

lon Chromatograph
Fluoride

Chlaride

Nitrate

Phosphats

Suifate

Total Organic Carbon

Sample

9.86 g/l

1.91E+03 ug/gJd
<1.03E+03 uglgT
6.10E+04 uglg.T
<1.03E+04 ugfp T
4.16E+03 uglp.J

25,238

SUMMARY DATA REPORT

Reported rosults are wet sample weight

Duplicate
12,53

44.368%

BPuplicate
3.52 git

<5.00E-01 ucify
1.98E +03 uci/g

2.24E+01 uci/g

6.62E+03 ug/g

Duplicate

1.00E+01 g/iL

1.42E +03 ug/g
1.65E +03 ugly
4,70E +04 uglg
<1.01E+04 ug/g
3.96E+03 ug/g

8.98E+02 uglp. 7 74 S5E+02 uglg

ICP Analytical Results

Sample Duplicate
Aluminum 38828 ug/ly J 48283 ug/g
Argenic 185 uglg T 88 LT
Barium 78 uglg & 51 ugfg
Baryllium 5 uglg J 3 uglo
Bismuth 6354 ugfp J 5393 uglg
Boron 968 ug/g R 88 uyly
Cadmium 28 uglg J 16 LT
Calcium 492 uglp \J 515 uglg
Carlum 1272 wgig B 543 LT
Chromium 794 uglg T 825 uglg
Copper 112 uglg R 83 LT
Europium 2 uglig T 10 LT
Iron 6842 uglg J 8395 ugfg
Lanthanum 129 uglg T 56 LT
Lead 675 ug/y T 175 uglg
Lithium I wglg T 13 LT
Magnagivm 1155 ugly 173 ugfy
Manganaga £412 uglg €982 uglg
Mercury 1477 wglg T 1374 ugla
Molybdanum S8 uglg R 22 uglg
Nickal 234 wlg T 166 uglg
Pheaphorous 2159 uglp J 15687 ugl/g
Potassium 1560 uvgig R 848 LT
Samarium 1239 ugly T 610 LT
Selenium 1188 uglg I 703 uglg
Silver 98 ugfg J 73 LT
Sodium 43084 ugly J 56657 ugly
Strantium 526 uglg I 858 uglg
Sulfur 928 uglpg J 708 uglg
Tantalum 258 uglg R 109 LT
Thallium 5297 uglg T 1093 ugig
Thorium 2829 ugly T 185 ugly
Tin 141 uglg J 89 uglg
Titanium 8t uglg T 24 uglg
Uranium 1529% uglo T 8549 ugly
Vanadium 100 uglg J 52 uglg
Zinc 104 uglg J 56 ug/g
Zirconium 280 ugfg T 129 uglg

LT: Lesa Than
NC: Not Calibratad

~ NOT CALC: Not Calculated

Note: ICP elamonts that did not maot cnlib';ntion instiument limits wars not included in this report,




B RCRA QC
Name RL S[/vo-q _Date '5-[‘[—‘?2___

QC Check: __Holding Time

COMMENTS: _Holding time% for ICP elements were within limits. Holding
i

time was out of procedu}e limits for pH, TOC., and IC. The procedure does

not specify limits for % water. It should be noted that there was no

statement of work snecifvinq holding time limits. and the limits in the

OSM_procedure may not be achievable for SST core samples _and hot cell

prepatation.

ACTION: _Qualify out-of}Timjt analytes gér OSM procedure as estimated (J)

values, or estimated non-detects (UJ) for non-detects.

sample # constituent ' yvalue/qual sample # constituent value/qual

FO465 pH "
F0475 T0C J
F o
C1 UJ
NO3 L J
503 J
PO4 Ud

4 of 10
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_ RCRA_QC
Name QL_SW | pate _ 2—{1 -92_

QC Check: __Calibration

COMMENTS: Initial and continuing calibration are within_control for

ICP, IC, TOC, pH, and % water.

ACTION: None

sample # constituent ! value/qual sample # constituent value/qual

5 of 10
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L RCRA QC
Name QL Shgw-q © opate _ 5>-11-92%

QC Check: ___Analytical Blank

COMMENTS: _ICP e1ements!gre within control Jimits.

IC analytes ére within control limits.

10¢ gng1vsisfis within control limits.
pH: N/A
% _Water: N/A

ACTION: _ None

sample # constituent value/qual sample # constituent value/quail

6 of 10



RCRA QC

Name QL—SkaUQ Dne'a*ﬁ‘QZ-

QC Check: _Laboratory Control Sample

COMMENTS: _ No Laboratory Control Sample data provided for pH, % water,

TOC, or IC. The ICP efemgnts listed below were out-of-Timits for

Laboratory Control Sample.

H

ACTION: _Qualify out-of—1imjt analytes per OSM_procedure as estimated (J)

values, or as estimated non-detects (UJ) for non-detects.

sample # constituent : value/qual | sample # constituent value/qual

F0480 ‘ F0480

, Samarium J

Arsenic J ' Selenium J
Beryllium J Silver J
Cerium J Sulfur J
Chromium J Tantalum J
Europium J Thallium J
Mercury J Thorium J
Uranium J

Vanadium J

7 of 10
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RCRA QC

Name ;Q L Sblcw‘ef Date 3*”“71

qC Check: Interference Check Sample

COMMENTS: __No interference check sample data was supplied with data

package for ICP, IC, Totl_pH, or % _water.

ﬁ““‘“‘--.§__ ‘
—

\
\

ACTION: _None

sample # constituent yalue/qual sample # constituent value/qual

8 of 10



: CRA QC
Name QZ. S?’léb(}@i Date ?;"” ‘?7_

QC Check: Matrix Spike
COMMENTS: _ No matrix spjke data supplied with pH or % water. The

ICP elements Tisted be1bw were but of Timits for matrix spike. TOC and

IC analytes were within'1imits.

ACTION: alify out-of-1imit analytes per OSM procedure as estimated (J
values or estimated non-detects (UJ) for non-detects or rejected (R} for

unysable data. ‘
sample # constituent 'value/qual | sample # constituent value/qual

9 of 10

Fo480 : F0480
Aluminum J Molybdenum R
Arsenic J Nickel J
Barijum J Potassium R
Beryllium J Phosphorus J
Bismuth J Samarium N
Boron R Selenium dJd
Cadmium J Silver W
Calcium dJd Sodium J
Cerium R Strontium J
Chromium J Sulfur J
Copper - J Tantalum R
Europium J Thallium J
Iron J Thorium J
Lanthanum J Tin J
Lead J Titanium J
Lithjum J Uranium J
Magnesium R Vanadium J
Manganese J Zinc J
Mercury dJ Zirconium J



RCRA_QC
Name Ri_ykux4_ Date 2-11-92_

QC Check: __ Duplicate Ana1vsis

COMMENTS: _Duplicate Analyses were within control limits for pH, and

% water. The ICP, and1IC analytes which were out of control limits are

listed below, The TOC has out of confrol limits.

The relative percent d{ffenggge is_listed in parentheses. A value of

>20 RPD qualifies data as out of limit.

ACTION: _Qualify out-of-]imit analytes per OSM procedure as estimated (J

values.

sample # constituent value/qual | sample # constituent yvalue/qual

F0465 £0480

TOC J (31) Magnesium J (148)
' o Manganese J ( 25)
F0475 Molybdenum J ( 90)
F Nickel J ( 34)
1 Potassium J ( 59)
NO3 Phosphorus J ( 32)
Samarium J ( 34)

F0480 Selenium J ( 51)
Atuminum J { 27) Silver J ( 29)
Arsenic J { 50) Strontium J ( 28)
Barium J ( 42) Sodium J ( 22)
Boron J (174) Tantalum J ( 80)
Cadmium J ( 55) ThalTlium J (132)
Cerium J ( 80) Thorium J (175)
Copper J ( 56) Tin J ( 68)
Europium J (71) Titanium J ( 86)
Iron J ( 20) Uranium J ( 57)
Lanthanum J ( 78) Vanadium J ( 63)
Lead J (118) Zing J ( 60)
Lithium J (100) Zirconium J ( 67)



Tl §520.2570

Page 1 of 2_

~ OFFICE OF SAMPLE MANAGEMENT _VER-02-0175_
DATA PACKAGE VERIFICATlON CHECKLIST
PRESENT ABSENT

FIELD DOCUMENTATION;'

= WHC Chain-of-Custody : X

= Request for Analysis 5 X
SHIPPING DOCUMENTAT!ON '

= Airbill : N/A*

s WHC Shipping Order : N/A*

» Signature and Tally : N/A*

= HMSR, RSR or Off-site Property N/A*

Control Form (Circle One)

» Other:
ANALYTICAL RESULTS

= Case Narrative i X

» Data Reporting Forms N/A

= Raw Data ] X

» Diskette Deliverables N/A

» Sample Receipt Form . X

u Laboratorj Chain of Custbdy X

COMMENTS: VERIFICATION BY: DCB

* Samples hand carried to 222-5 Laboratory. Shipping documentation not required.

i

i

OSM DATA MANAGEMENT ADMINISTRATOR:

Jeanette M Duncan . M('M {3
{Print Name) : (sign Name) Date

OSM PROJECT COORDINATOR L7

KURT L STLVERS | Oﬁgﬁu’uﬂ S -T2 _

{Print Name) 3 (Slgn Name) Date
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Page 2 of 2

OFFICE OF SAMPLE MANAGEMENT oo
DATA PACKAGE VERIFICATION FORM o et Voo

VERIFICATION DATE: 03-19-92 NCR NUMBER:

DATE DATA PACKAGE RECEIVED: 10-24-91

SAMPLE DELIVERY GROUP: 222-s, 89-072, CORE 12, SEGMENT 4, REV. 2

SAMPLE NUMBERS: 89-072.

PROJECT: SINGLE SHELL TANK PROJECT COORDINATOR: LEELA SASAKI

DATA PACKAGE DEFICIENCIES:

SEE ATTACHED LISTS
VERIFICATION BY - DCB

LABORATORY DEFICTET\!CY RESPONSE DUE DATE:

OSM DATA MANAGEMENT ADMINISTRATOR:

Jeanette M Duncan ' 7’1-/3/49:
(Print Name) 1 (Sign Name) I bdte

OSM PROJECT COORDINATOR &

KURT L_SILVERS = W&&pgﬁw R

(Print Name) ' (Sign Name) Date




TAE ST w

DATA PACKAGE DEFICIENCIES
- 2228
CORE 12, SEGMENT 4, REV. 2, 89-072

L
GENERAL COMMENT Core 12, Segment 4, Rev. 2 : Request for Analysis
Laboratory Chain of Custody are not present in the data package. Please

[te] w -~ (=] [ 4] Lo w ~n
. . . . . . . .

— — — - (= — —
[=)3 (3] £ w nN = [=]
- L] - - - - L[]

submit paginate as part of the data package.

Page 157 - Crossfﬂut not signed and dated.

Page 167 - CrossLOut not signed and dated.

Page A-4 -~ Cross-Out not signed and dated.

Page A-9 - Cross;Out not signed and dated.

Page A-13 -~ Cros%—Out not signed and dated.
Page A-16 -~ Cros;—0ut not signed and dated.
Page A-17 - Cross-Out not signed and dated.
Page A-19 - Cross-Out not signed and dated.
Page A-22 - Cross-Out not signed and dated.
Page A-23 -~ Cro%s—Out not signed and dated.
Page A-26 - Cro%s-Out not signed and dated.
Page A-29 - Cro#s-ﬂut not signed and dated.
Page A-32 - Croés-Out not signed and dated.
Page A—34 - Cro#s—Out not signed and dated.
Page A-40 - Cro%s-Out not signed and dated.
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0SM RCRA DATA ASSESSMENT

DATE _ 3-30-92 | SAMPLES/MATRIX _Raw Sample F0465
reviewen By RL Shaveq KOH Fusion F0470
LABORATORY _222-S : _Water Digestion _F0475
CASE # _SST-241-U-110 f Acid Djgestion _F0480

sDG # _Core 12, Seq 4. 89-072

DATA ASSESSMENT SUMMARY

i

QUALITY CONTROL CHECK ANALYSIS _ICP IC T0C
1. __Holding Time 0 X X
2 Calibration 0 0 0
3 Analytical BTanE 0 0 0
4 Lab Control Samqie X N/A N/A
5. Interference Check:Sam 1e N/A _N/A _N/A
6. Matrix Spike . M 0 0
7 Duplicate Ana?véis M X X
8. N\ [ R U S
9 \ | S - "
10. \ - - -
0 = data had no péob]ems
X = minor problems, data may be qualified
M = data qua11fieq due to major problems/some data may be unusable
OVERALL ASSESSSMENT: _There was poor agreement between the sample and

the duplicate. Almost all of the matrix spikes had_poor recovery, and

some were in the R (unusable) range.

NOTES:

o Refer to the correspbnding attachments for explanation of any problems.



Wl 4400 (578
0SM RCRA DATA ASSESSMENT
paTE _ 2-0-92 SAMPLES/MATRIX _Raw Sample F0465
revienep oy _RL Shuirer KOH_Fusion F0470
LABORATORY _222-S : _Water Digestion _F0475
CASE # _SST-241-U-110 Acid Digestion _F0480

SDG # Core 12, Seq 4, 89-072

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS _pH . % Water f

1. Holding Time X 0 N
2. Calibration : 0 0

3 Analytical Blank

4, Lab Control San_xf&e___ I

Interference Check Sample

Matrix Spike

\

5

6

7. Duplicate Analysis
. .
9

J

T

0 = data had no pr‘iob1ems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: \

\
\
NOTES: ; \

\..__,

o Refer to the correspénding attachments for explanation of any problems.
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Singie Shell Tank Project Phase 1B

Tank: 241-U-110
Cora: 12
Segmaent: 4
Customar [D: 89-072

Untreated Sampie Results

Sample
pH . 12537
%Water 44,10%
Fusion Analysis Results

Samplq
Fusion Dissolution 2.88 gL
Total Alpha 5.975—01; ucifg
Total Beta 2.05E+03 ucilg
GEA Cs-137 2.36E+01: uci/g
Uranium 7.33E+03 ug/g

Water Digestion Results

Sample
Water Digestion 9.80
lon Chromatograph f
Fluoride 1.91E+03
Chiloride <1.03E+03
Nitrate 6.10E + 04
Phosphate <1.03E+04
Sulfate 4.18E+03
Total Organie Catbon B.98E+02

Nota: ICP elements that did not maet calibration inatrument limita ware not included in this report.

gL

uglgJ~
ug/gJ
uglg T
ugig J
uglg.J”

uglg 7

SUMMARY DATA REPORT
Reported resuits are wet sample weight

Duplicats
12,53

44.36%

Duplicate
3.52 g/l

<5.00E-01 uci/g
1.98E+03 uci/g

2.24E 401 uciig

8,.62E +03 uglg

Duplicate

1.00E+01 gL

1.42E4+03 uglg
1.BSE +03 uglg
4.70E+04 uglg
<1.01E+04 ug/g
3.56E+03 uglg

7.15E+02 uglg

ICP Analytical Results

Aluminum

Arsenic

Barium
Baryllium
Bismuth
Boron
Cadmium
Calcium
Carium

Chromium
Capper
Europium
Iron
Lanthanum
Lead
Lithium

_Magnesium

Manganese
Mercury
Molybdanum
Nickal
Phosphorous

Potassium
Samarium
Salenfum’
Silver
Sadium
Strontium
Sulfur
Tantalum
Thalliurm
Tharium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

LT: Less Than
NC: Mot Calibrated

Sample

36826

165
78

5
6354
ges
28
492
1272

734

112
21
6842
128
a7%
39
1166
5412
1477
58
234
2159

1560
1239
1188
98
43084
526
928
256
£297
2829
141
81
15299
100
104
260

NOT CALC: Not Calculated

‘Duplicate
ugig T 48263
uQig 89
uglg T 51
ugig J 3
ug/g .J 5393
uglg R 66
uglg T 16
uglg J 515
ug/g R 543
ugig T 825
ug/g R 63
ug/o T 10
ualg T 8395
uglg I 56
ugfp T 175
uglpg T 13
ugfe R 173
ugl/g N 6982
uglg 3~ 1374
uglg R 22
uglg J 166
ugfg .3 1567
ugfg R 848
wglg T 610
uglg T 703
uglg T 73
ug/g J 56857
uglg I 656
uglg I 708
ugig R 109
uglg T 1083
ugle T 185
uglg J 69
uglg T 24
ug/g J 8549
uglg J 52
uglg I 586
uglo T 129

ug/g
LT

uglg
uglg
uglg
uglg
LT

uglg
LT

ug/y
LT
LT
uglg
LT
ug/g
LT
ug/g
ug/g
uglg
ug/g
ugly
uglg
LT
LT
ugl/g
LT
ug/y
ugly
uglg
LT
ug/e
ug/g
uglg
uglg
uglg
uglo
uglg
ug/g



RCRA OC
Name @Sbmm Date 3“-['[-32_

QC Check: Holding Time

COMMENTS: _Holding times{for ICP elements were within limits. Holding

time was out of proceduré 1imits for pH, TOC, and _IC. The procedure does

not specifyv limits for %1water. 1t should be noted that there wés no

statement of work specifying holding time 1imits, and the Timits in the

0SM procedure may not be achievable for SST core_samples and hot cell

prepatation.

ACTION: _Qualify out-of-limit analytes per OSM procedure as estimated (J)

values, or estimated non;detects {UJ) for ndn—detects.

sampie # constituent value/quai sample # constituent value/qual

F0465 pH - Jd
F0475 TOC X
F d
Cl UJ
NO3 J
S03 J
P04 J

u

4 of 10



RCRA_QC
Name QLSLLCW‘O( Date 2“‘[7"?7—.

QC Check: _ Calibration

COMMENTS: _Initial and cbntinuinq calibration _are within control_for
Icp, IC, TOC, pH., and % water.

ACTION: None

sample # constituent value/qual sample # constituent value/qual

5 of 10



RCRA QC

Name QL,S%ﬂﬂﬂi % Date '%“L1’q2—

QC Check: Analvtical Blank

COMMENTS: ICP elements are within control limits.

IC analvtes are within control limits.

TOC analysis is within control limits,

pH: N/A

% Water: N/A

ACTION: None

samplie # constituent value/qual sample # constituent value/gual

6 of 10



RCRA QC

Name QL SL\CLU*?A| pate S~[71-92_

QC Check: _Laboratory C@ntro1 Sample

COMMENTS: _ No lLaboratory Control Sample data provided for pH, % water.

T0C, or IC. The ICP e1éments Tisted below were out-of-limits for

Laboratory Control Sample.

ACTION: _Qualify out-of-limit analytes per OSM procedure as estimated (J)

values, or as estimgted;non-detects (UJ) for non-detects.

sample # constituent .value/qual | sample # constituent value/qual
F0480 i F0480

: Samarium J
Arsenic J Sefenium J
Beryllium J Silver J
Cerium Jd Sulfur J
Chromium J Tantalum J
Europium J Thallium J
Mercury J Thorium J
Uranium J
Vanadium J

7 of 10



RCRA OC

Name ﬂL SL'lcw\@( | Date 3"”‘?1

QC Check: Interference Check Sample
{

COMMENTS No interference check sample data was supplied with data

package for ICP, IC., TOC, pH. or % water.

’\ .
\

\ _
\

ACTION: _None

sample # constituent Ga]ue[gua] sample # constituent value/qual

8 of 10



RCRA QC

Name QL Shd,u@t 2~ ” "‘77_

QC Check:

Date

Matrix Spike

COMMENTS: No matrix spike data_supplied with pH or % water. The

ICP elements 1isted helow were out of limits for matrix spike. TOC and

IC analytes were within limits.

\
\
\

ACTION: _Qualify out-of-ﬁimit analytes per OSM procedure as estimated {J)

values or estimated non—hetects (UJ) for non-detects or rejected (R) for

unusable data.

sample # constituent value/qual | sample # constituent value/qual
F0480 F0480
Aluminum J Mol1ybdenum R
Arsenic J Nickel J
Bayium J Potassium R
BerylTium J Phosphorus J
Bismuth J Samarium J
Boron R Selenium J
Cadmium J Silver J
Calcium J Sodium J
Cerium R Strontium J
Chromium J Suifur J
Copper J Tantalum R
Europium J Thallium J
Iron J ! Thorium J
Lanthanum J Tin J
Lead J Titanium J
Lithium J Uranium J
Magnesium R Vanadium J
Manganese J Zinc J
Mercury J oo Zirconium J

9 of 10



RCRA OC
Name RL Sf/lauq ' pate 2-11-92_

QC Check: _ Duplicate An§1vsis

COMMENTS: Duplicate Analyses were within control limits for pH, and

o water. The ICP., and IC analytes which_were out of control limits are

listed below. The TOC was out of control limits.

The relative percent difference is listed jn parentheses. A value of

>20 RPD qualifies data as out of limit.

ACTION: _Qualify out-of-limit anaiytes per 0SM procedure as estimated (J)

values.
sample # constituent value/qual | sample # constituent value/qual
FQ465 i F0480

TOC J ( 31) Magnesium J (148)

Manganese J ( 25)
Fo475 . Molybdenum J ( 90)
F J ( 23) Nickel J ( 34)
Cl UJ ( 46) Potassium J ( 59)
NO3 J ( 26) Phosphorus J { 32)

Samarium J { 34)
F0430 ; Selenium J ( 51)
ATuminum J ( 27) Silver J ( 29)
Arsenic J ( 50) Strontium J { 28)
Barium J ( 42) Sodium J { 22)
Boron J (174) Tantalum J ( 80)
Cadmium J ( 55) Thallium J (132)
Cerium J ( 80) Thorium J (175)
Copper J { 56) Tin J ( 68)
Europium J (71) Titanium J ( 86)
Iron J ( 20) Uranium J ( 57)
Lanthanum J ( 78) Vanadium J { 83)
Lead J (118) Zinc J { 60)
Lithium J (100) Zirconium J ( 67)

10 of 10
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Tal 5525, 2390)

INTRODUCTION

Westinghouse Hanford Company 222-S/RCRA 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 Singie-Shelled Tanks (WHC-EP-0210).

Tank 241-U-110 has a 500,000 gallon capacity; construction was completed in 1944,
The tank received first cycle waste, REDOX high-level waste, coating waste, and
Taboratory waste until 1975. Between July 7, 1975 and February 2, 1976, P-10
pumps were installed, and 41,700 gallons of 11qu1d waste were pumped from the
tank. Tank 241-U- 110 still conta1ns an estimated 195,000 gallons of waste.

The Analytical Laboratories perform all analytical analyses to the specifications
of WHC-SD-CP-QAPP-002. _ In accordance with WHC-SD-CP-QAPP-002 the following
Taboratory policies are' being followed. Spikes are performed on either the
undissolved sample, or the sample after disselution 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, Inductively Couplied Plasma, Mercury
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is spiked
and digested independentiy from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radicisotopic
analyses and other analyses not specified above, the spikes were performed by
spiking an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. :Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the laboratory travelers
and on the GEA analysis reports, has no relationship to the sampling activities
or the sample identification. A1l results in this data package relate oniy to
the sample identified as segment 4 from core 12 taken from tank 241-U-110.

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

Samples analyzed for Tota] Carbon between November 1, 1989 and February 22, 1990
were not acidified. When samples are not acidified the results from this method
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 will be corrected by acidification of all future samples
and these analyses will:be repeated whenever possible.



A1l sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples lost moisture during the process of aliquoting and
weighing the sample for digestion. The percent moisiure was determined at the
earliest opportunity so any errors introduced by the loss of moisture will bias
the results high. Performing the analysis on the sample after removing the
moisture resulied in increased radiation exposure of approximately tenfold. 1In
order to reduce and contro] radiation exposures to laboratory personnel, the
samples were not dried before aliquoting and digestion.

This report is formatted 1nto sections corresponding to the type of dissolutions
performed prior to analysis. A brief summary of analytical results is reported,
followed by calibration’ data and an analysis batch report. Any notable
observations regarding an analysis are noted on the batch report for that
analysis. Copies of laboratory travelers can be found in Appendix A.

This revision has been issued to correct errors found in the initial Single Shell
Tank (SST) 241-U-110 data packages previously released. A formal technical
review was performed on all of the data contained in the SS$T-241-U-110 data
packages. The review identified errors due to data transcription, calculations,
faulty spreadsheet and électronic reprocessing of original data scans. The
errors have been addressed and corrected. Any changes in pagination are a resuit
of data correction and realignment of sections of data.

Ion Chromatographic Analysis (Dionex) discrepancies were noted. The calibrations
and sample chromatagrams were electronically reprocessed to produce a clear copy
for duplication purposes. Not all raw data files could be reprocessed using the
same initial parameters,, and therefore the concentration values 1isted on the
chromatograms are slightly different from those Tisted on the laboratory
travelers. These discrepancies are due to program differences. The value Tisted
- on the traveler is correctly reported.

Gamma Energy Analysis (GEA), using the Jupiter GEA system, performs a peak
analysis on a spectrum and subtracts a background spectrum when the sample is
analyzed. When a report is generated at a date other than the original
processing date, any subsequent report will vary due to Jupiter GEA system
reconstructing the spectrum each time a report is generated from stored spectrum.
The variance between the original value listed on the travelers and the
reprocessed value is sma11 The value listed on the traveler is correctly
reporied.

Some Inductively Coupled PTasma (ICP) analysis data was found to include one or
more of the following: incorrect reporting of sample and duplicate results due
to inconsistent use of dilution factors; data transcription and ca]cu1at1on
errors. These problems were compounded by computational errors due to a flaw in
the spreadsheet program utilized for data reduction.

To correct these errors, the equations and format used to report the ICP data
were reviewed for each package and approved by the Laboratory Computer Control
Board (LCCB). The concentrations, determined by the ICP that were below the
instrument detection limit, were reported in the summary as "less than" values
calculated from the 1nstrument detection 1imit and the sample preparation
informatijon. Transcription and calculation errors were corrected.
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SAMPLING axo CUSTODY DATA



{1) Shipment Number S" 05 2-8 ?

CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

707 2

(3) Supervisor D C—AL V—"H\Lc'

(2) Sample Number
(4) Tank /f/@ 7 (5) Riser A& 2— {6) Segment A// {7) Cask Serial Number __C { 0?,"2-
Radiation Survey Data: (8} FIELD {20) - LABOAATORY {9) Shipment Description:
Over Top Dose Rate . A. Work Package Number o?LU -89~ 0(C, O/(,Lj
Side Dose Rate 2?222; & 1 B. Cask Seal Number For Future lise
C. Sampler Number Used ' 19

Bottom Dose Rate

-Smearable Contamination-. . .

) é z‘a;phl%éj .

{alpha)

Loer: <

{bela-gamma) {beta-gamma)

RPT RPT

(Sig ie) (Signature)

_D. Date and Time Sampler Unseated

(/- 29-5F (LSO

E. Expected Liquid Content

/2%

7052

F. Expected Solid Content
G. Dose Rate Through Drill String
H. Expected Sample Length

My
7

{10) INFORMATI

{Include statement of laboratory tests to be performed.*)

e~ 0 200 W

*Reference laboratory work requ

Sy

%%%f%(%%

A,
e

Comments:

§3Yes

(15} Seal Intact Upon Release? | (18} SealTatact Upon Receipt?
[J No [Q%s

[ No

pment No.
Yes ] No

{19) Seal Data Cdnsisient with this Record?

Sample No.
B es

{11) POINT OF ORIGIN | {12) SENDER AME {13) DATE AND TIME {13) DESTINATION (16) RECIPLENTMAME (17) DATE AND Tinae
Biry Dottty | aiisy | 3725 LMt R
SENBER SIGRATURE / _
2 o -

[ No
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Single Shell Tank Waste Characterization

Summary of Core Sample

Tawk ID: | 241-U-110 Dave SawpLing Ingtiaren:| 11-29-89
Riser ID: | R2 Date Samering Cowpreren:| 11-29-89
Core ID: |#12
2
SEGMENT ’ SEGHENT
Lab Serial No. 0393 Lab Serial No.
1 Customer IO No. , 89-068 8 | ‘customer 1D No.
Last Segment? " NO Last Segmant?
Lab Sarisl No. °  F0417 Lab Serial No.
2 | Customer D Na.  83-070 8 | Customer ID No.
Last Segment? : NG Last Sagment?
Lab Secial No. | F0441 Lah Serial No.
3 | Customar ID No.. 88-071 10 | Customer ID No.,
Last Segmant? =~ NO Last Sagmant?
Lab Serial No. FO4E5 Lab Sarial No.
4 Customer ID No.|  89-072 1 Custamer 1D No.
Last Segmant? YES Last Sagmant?
Lab Sarial No. Lab Serial No.
5 Customer ID No.’ ; 12 | Customer ID No.
Last Sagmant? Last Segmant?
Lab Seris No. Lab Sarial No,
6 Customar [0 No. 13 Customer !} No.
lLast Sagmant? Last Segmant?
Lab Sorial No. Lab Sarial No,
7 Customer ID No. 14 Customer 1D No.
Last Segment? ; Last Sagment?
av. C 77 “Tniarim ‘ —
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SAMPLE DATA

SUMMARY



i2

Single Shell Tank Project Phase 1B

Tank:

Core:
Segment:
Customer [D:

241-U-110
12

4

89.072

Untreated Sample Results -

pH

%Water

Sample
12.53

44.10%

Fusion Analysis Results

Fusion Dissolution

Total Alpha
Total Beta

GEA Cs-137

Uranium

Samf}le
H

2.88 giL

5.97E-01 uci/g
2.08E+03 ucilg

2.36E+01 uci/g

7.33E+03 ugly

Water Digestion Results

Water Digestion

lon Chromatograph

Fluoride
Chloride
Nitrate
Phosphate
Sulfate

Total Organic Carbon

Samﬁle

9.80 g/l

1

1.91E+03 uglg
<1.03€+03 ug/g
6.10E +04 ugly
<1.03E+04 uglg
4.16E+03 uglg

8.98E+02 ugfg

]
|

SUMMARY DATA REPORT
Reported results are wet sample weight

Duplicate
12,63

44,36%

Duplicate

3.52 gl

<5.00E-01
1.98E+03

2.24E+01

6.62E+03

Duplicate

1.00E+01

1.42E+03
1.85E+03
4.70E+04
<1.01E+04
3.56E+03

7.15E+02

uci/g
ucilg

ucifg

uglg

g/L

ug/g
ug/g
uglg
ugla
ug/g

ug/g

ICP Analytical Resuits

Sample
Aluminum 36826 uglg
Arsenic 165 uglg
Barium 78 uglg
Beryllium 5 ug/g
Bismuth 6354 ug/g
Baren 988 uglg
Cadmium 28 ug/g
Calcium 482 uglg
Cerium 1272 uglg
Chromium 794 ugfg
Copper 112 uglg
Europium 21 ugfy
Iron 8842 uglg
Lanthanum 129 uglg
Lead 875 up/g
Lithium 39 ug/g
Magnesium 1155 ug/g
Manganese 5412 ug/g
Mercury 1477 ug/g
Molybdenum 58 uglg
Nickel 234 ugfg
Phosphorous 2159 uglg
Potassium ) 1560 ugfg
Samarium 1239 uglg
Selenium 1188 ug/g
Silvar 98 ug/g
Sodium 43084 ug/g
Strontium 526 uglg
Sulfur 928 uglg
Tantalum 256 uglg
Thallium 5297 ug/g
Thorium 2829 uglg
Tin 141 uglg
Titanium 61 ug/g
Uranium 152929 ug/g
Vanadium 100 uglg
Zing 104 ug/g
Zirconium 260 ugly

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

Note: ICP elements that did not meet calibration instrument limits were not included in this report.

Duplicate

482863 uglg

89 LT

51 uglg
3 upfg
5393 ug/g
66 ug/g
16 LT
515 ugl/g
543 LT

825 ugly
63 LT
10 LT

8395 ugfg
56 LT

175 uglg
13 LT

173 uglg

6982 ug/g
1374 uglg
22 uglg
186 uglg
1567 uglg

848 LT
610 LT
703 ugly
73 LT
56657 ug/g
656 ugfg
708 uglg
108 LT
1093 uglg
185 ug/g
89 uglg
24 ug/g
8549 ug/g
52 uglg
56 uglg
129 ug/g
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PHYSICAL TEST RESULTS
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" Single Shell Tank
Extrusion of Segment -- Physical Tests

Lag Seament SeriaL #: F0465 Custower ID: 89-072
AnaLysT: Richard L. Weiss Date Extruoen: January 29, 1990
DramvaaLe Licuip Liquid Submitted for Segment Analysis? -- NO
Gross <1oml | Tase Ner
SERIAL 5 Date/TiMe Estimaten
SPECIFIC . | Carcuaten

Aeresrance of Liouo:'  No 1iquid was collected

Dimensions oF SEGMENT

Completed Segment Obtained? No Lengrn: 0™ Catcutatep VoLuke:  7.91n3

Remarks | None

Appearance OF SoLms:  Light brown solids. Upper 1.5 in. medium browm,

and very smooth in appearance.

PeneTROMETER 11.3 tbs/sq in Remarks: None
HomoceM1zAT 10N |
ProcEDURE ¢ T038A-06712 Reviston: F | Quawtity oF Majeriac:  192.11 GraMS
Dare Homogenizep @ : 02-14-90 Time HomogENIZED: 5.0 Minutes
OPERATOR : K. J. Patterson
L asoratory NoTEBOOK REFER;ENCE WHC-N-313-4 26
! Notebecok No. Pags No.
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~ Single Shell Tank
. Segment -- Subsamples

VoratiLe Orcanic ANALYSIS

Las Secsent SeriaL #: F0465 ’ Customer ID:

89-072

VOA SawpLe Las Seria. #: 89-072-278 Date_Sawpep: 01-29-90
Sampie shipped to PNL

ParTicLE SIzZE DISTRIBUTIOHE AwaLysis

ParTICLE Stze SAMPLE Las_Seria._#: F0465 Date_Sawerep: 01-29-90
Homogenized Solids

Unprgestep Sorips AwaLysis

Lasoratory SerIAL Numser For SampLe: F0465 Dare Samprep: 02-14-90
Lasoratory SeriaL Nuwser oF Dupricate Samere: F0466

Fuston AwaLysis oF SoLips

LasoraTory SeriaL MuMeer oF SaMpLE: FQ470 Dare Sameten: 02-14-80
l.asoratory SeriaL Nuwser or Dupricate SampLe: FO0471

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: FO472

Acip Dicestion AwaLysis of SoLlps

LasoraTory Seriai Numser oF SampLe: F0480 Dare Samerep: 02-14-90
LagoraTory Seriat Numser EF Dupricate Samere: F0481

Lasoratory SeriaL Numser oF Sepikep Sampie: F0482

Water Dicesrion AwaLysis 6F SoLips

Lasoratory Ser1AL Numser oF SaMpLe: F047%5 Date Saweren: 02-14-90
Lagoratory Seria Numser of DupLicate Sameie: F0476

Lasoratory SeriaL Numser ofF Spikep SaMpLe: F0477

Laboratory Notebook Reference WHC-N-313~4 32

‘ Notebook No. Page No. »';

Intenm
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FEOCESS CHEMISTRY LaRsS Fam T Il B aSainddal WS 1S

LAT Sy B Rty R o0y
L S TS T ITST T

SAMPLE NAME SSTpBOOOE??pEQQéE;GLY—ETDHsSEH

FILE MAME FOadS . 001
DaTE r BR2/OB/1L990 toACH. RANGE p 0.5-150 i COUNTS P S33H5
TiME r 10237 ! ACE. MODE r SAMPLE b S5.NLGF. : O.71
CONFIG. : L (9.7 81) ! ACR. TIME ¢ 317 SEC ! 5.D.U. : 2848
CELL TYFE + MAGRMETIC (3)1 SAMPLE BIZE 1 4 ¢ CONCENTR.: &.6E+0O48 H/ml
SAMFLE TYFE @ REGULAR + REE. COMF. 1 PELQOKOWM I S0LIDS P OLHJEE-OB %
. MEANM Diamster S.D.

Mumbeir s Length H 0.9%9 Em 0.94% REm
Mumber . Aires H 1.37 Pm 1.02 pm
Mumber s Yo lume H 2.43 Bm 1.89 HEm
Length. Grea H 1.8% pm 3.9% Pm
Langth.s VYolume 5 4.89 RBm 4.53 Pm
Areas Volume s .71 Pm 15.01 Bm
Volumes Moment s F2.F0 HBm 24.28 Hm

MEDIAN Diametar MODE CONFIDENCE
Mumb ey H 2,81 Ppm 0.7% Pm 100,00
Area : 4.58 $m S0, 33 Pan 85 .09Y%
Yol imes H IJ2.9%9 Hm S0.33 B F7.67Y%

avm et A'-?;é/- szw/ s a%fﬁ"—?@m'

BEST COPY
AVAILABLE
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SEMFLE NAME

a

#

14325.2407

SO . BOGOETD s FO4ES  BLY-ETOM, SBK

FILE NAME FO4bS, 001
DATE : BR/OR/1990 | ACA. RANGE @ 0.5-150 1 COUNTS s BARLS
TIME s 10:37 ! ACH. MODE : SAMPLE ! S.M.F. : 0,91
CONFIG. : 1 (0.7 51) | ACR. TIME : 317 SEC { 5.D.U. : 2868
CELL TYFE : MAGNETIC (3)! SAMFLE SIZE : & | CONCENTR.: &.46E+06 #/ml
SAMFLE TYPE : REGULAR ! RER. COMF. : 95.00%(Y) | S0LIDS b.IE-03 %
PROBABILITY VOLUME DENSITY GRAPH
Name: SST,B6A8Z73,Fa46d, GLY-ETOH, SBK Median : 32.9%m
6.35-85 co/mi(188.82%) " Meani{nv)}: 2.63m Hean(um): 32.98pm
Made at 49.88 mm " 8.0 Gw): 1.39em S.D.{um): 24.281m
{{ SCALE RANGE (pm): ADJHSTED >»> Conftum): 99.67 %
25.82-1 ,
22.52-)
vyt
20,82 [
1?.53-{
15.82-"
12.5:4—:
13.3::—: '
le{ }
5.8z-
2,54 H
8.82 il - ; T l 1 1 I !
4 11 22 13 44 55 66 1 L1 93 118

18

Size {in microns)
Linear Scale



IR ARAN

SAMFLE NAME 3 SST,BOOGE??5#0455,GLY“ETDH,SBH

FILE NAME s FO4ss ., 001

DATE ' r 2R/02/1990 ACR. RANGE : 0.5-150 COUNTS : 5336

TIME : 10:37 ACEH. MODE @ SAMPLE S.MNLF. : 0,91
5.D.U. s PR68

CONFIG. : 1 (0.7 81y ACR. TIME : 317 SEC
CELL TYPE : MAGNETIC (3)1 SAMPLE SIZE 1 4

COMCENTR. &

b EE+OH #H/ml

SEMFLE TYPE : REGULAR ! REQ. CONF. : 95.00%(Y) SOL.IDS 6.BE~0T %
PROBABILITY UOi.BME BISTRIBUTION CRAPH
Hame: SST,B088279,F8465, GLY-ETOH, SBK Median : 32.99m
6.3E-85 coc/mi(180.82) ' Mean(mvi: 2.63m Hean({um): 32,905
' 8.0.(a): 1.8%m 8.D. (vw): 24.28ym
({ SCALE RANGE (pm): ADJUSTED > Conflvm): 99.67 %
1832-{ Y

95.8:;-:
80.8x~
78.82-)
Gﬂ.ﬁxﬁ
58. 82
43.6‘/.-"
33.62—{
ZB.‘dz-Jl
ia.Bz-f
B.8x

9% 118

Size (in micrens)
Linear Scale

19



E v a4 v koM = Ty Ty

F=aribEicoc e 53 e e Loy =T

EEROCESS CHEMISTERY t.Aass AT ICLE aiail vwsSIXo
VAT S ERFe LRI ey I S
ST T TST T EEs
|

SETWROOOEZY . FOO46T . GLY-ETOH , 8RK

SAMFLE MAME

" mE

FILE MNAME FO4LT ., 002
DATE » BRAO2/1990 1 4ACE. RANGE @ O.5-460 i COUNTS r 14997
TIME 2 1051 i ACE. MODE t SAMPLE =Y 4 % i 0.21
COMNFIG. r L (0.7 81) 1 aCt. TIME : 7% SEC | 8.D.U. 1 3348
CELL TYPE 1 MAGBNETID (3)) SAMFLE BIZE @ 3 ! CONCENTR.: 7.2E+0& #/ml
SAMFLE TYFE @ REGBULAR ! REB. CONF. r FE.00%N fB0LIDS ¢ FLIE-O3 %
MEAN Diameter 5.D.
Mumber . Length H .89 Pm 0.93 Pm
NMumbeyrs Area H 1.33 pm 1.08 HFm
MNumber . Voluwnes 3 2.89 pm 2.23 Bin
Length.s Arsa H 1.98 pm 4.88 Pm
Lerngth. Yolume : S.21 Bm 5.81 MEm
Areas Yolume H 13.74 Hm 19.046 Pm
Volume. Momert 2 40,19 Pm 18.78 Fm
MEDIAN Diameiter MODE COMFIDEMCE
Mumber H D.71 Pm D.5T RPm 100,00
Area ] 4.24 PBm S3.27 Bm &0 .7e%
Velume H Sl.246 Bm E55.827 Pm Q5 .88%

BEST COPY
AVAILABLE



7ol 33202405

SAMPLE" NAME S8T . BOOOBRT7R FOQL&S . GLY~ETOH s SEE
FILE MAME r FO445,002

. —— — — ————

COUNTS s 146957

DATE t 22/08/1990 | ACR. RANGE 11 0.5-60 i

TIME : 10:51 i AEE. MODE : SAMPLE P BLNMLF. : .71

COMFIG. ;L (0.7 51y 1 ACR. TIME : 99 BEC t 8.D.U. : 334

CELL TYPFE r MAGNETIC (331 SAMPLE BIZE : 3 i COMCENTR.: 7.2E+04 #/ml

SAMPLE TYFE @ REGULAR

REE. CONF. 1 25.00%{WM) s0LIDS : F.1E-03 %

PROBABILITY NUMBER DENSITY GRAPH

Name: SST,B888279, FaB465, GLY-ETOH, SBH Local Median @ 0.7
7.2E+86 #/ul{ 99.92) Local Meanfal): 4.87pm
Mode at  B.78 im Local §.D.(ul): B.68im

{{ SCALE RANGE (pm): 0 - 18 }> ) Lecal Conf(nl): 108.88 2
35.82-1 -

31.5;4—‘I
28. Bx—:
24.5?.-1
21.6'/.-'l
1?.52-:
14.Bx—‘l
18.52-i

?.z-{
355 i}ljr
N

a

T | : 1 ! I
i 2z 3 4 5 & 7 8§ 9

Size (in microns)
Linear Scale

e e e e e e —
j~~]

21



2l ddeha. b

SAMPLE MAME @ SST.BOOOR79,FO0445,BLY-ETOH.SEBK
FLLE MAME : FO4s5.002
BATE T RR/OB/1790 | ACE. RANGBE @ 0.5-40 COUNTS : 16957
TIME 3 10:51 ! AER. MODE 1 BAMPLE S.N.F. : 0.71
CONFIG. : 1 (0.7 81) { ACE. TIME : 95 SEC 5.0.U. : I34E
i
!

CELL TYFE : MAGMETIC (3) SAMPLE SIZE : 3 COMCENTR.: 7.2E+D4 #/m]
SAMFLE TYFE 3 REE. CONF. 1 @5.00%V) S0LIDS : FU1E-O3 %

REGLUIL-AR

PROBABILITY NUMBER DISTRIBUTION §RAPH

Name: SST,D8080279,FAB465, GLY-ETOH, SBK Local Median @ 8.7ipm
7.2E486 #/m1{ 99.92) ; Local Meaniul): 8.87m

f Local S.D.(nl): B.68ym
{( SCALE RANGE (pm): B - 18 > Local Conf(nl):108.88 %
1802~ ‘

Ba.ﬂz—:
BB.Bx-}
?B.Bx-{

|

1

|

!

}

|

: t

68,82 ‘l
SB.BZ-’[ f :
' }

1

|

|

}

t

|

|

49.82- '
38, B'A*:
ZH.FJ',:—JI
18. Em-:

8.8z ""I ------ [— ----- T ----- -] ——————
@ i 2 3

3 I M Rt S =
4 5 6 7 8 9 1

Size (in microns)
Linear Scale

22
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UNDIGESTED SAMPLE RESULTS



ve

Single Shell Tank Project

_Tank: _ 241-U-110
Core: 12
Segment: 4

Customer ID: 89-072

Laboratory ID:
pH

Laboratory ID:
YHater

Check
Standard

F0464
100.80%

F0416
98.30%

Untreated

Blank

F0485
9.72

F0437
6.2mg

Sample Results

Sample

F0465
12.53

F0465
44.10%

Sample
Duplicate

F0466
12.53

F0466
44.36%

Check-
Standard

F0468
100.90%

F0564
96.95%
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Analytical Batch

La8 Secuent Seria #:F0465

N/A

TNSTRUMENT
Procenure /Rev LA-212-103/A-1
| TechnoLoGisT Mary Franz
| Date March 06,1990
TEMPERATURE 21.9 C
Starting TINE 1000
| Enping Time 1530

Customer 1D:89-072

pH analysis of the solid sample

Chemrst R. E. Brandt

Descripyion tas ID DescripTION Las _ID
1| initial LMCS Check Std. Fo464 12
2 | Roagent Blank ' FO485 13
3 | sampia 89-072 FO465 14
4 | Duplicats Semple __ 89-072 F0468 15
§ | Final LMCS Check Std.” FO468 18
6 ' 17
7 18
8 19
9 20
10 ! 21
1 ‘ 22

Privary Book # Secono Book # Thiro Br# FinaL Vou.

StanparnTyee & Avrcuor Vor, & Avtauor Vor. | & Ater.Vor.| oF Sin.
LMCS Check Standard 72C11-8/1.0 mi. 1.0mL

§57-102 Rev. F 9/7/90

Interim




PN A § 1

Analytical Batch

v

Las Secuenr SerraL #:F0465 Custoner ID:89-072

INSTRUMENT N/A % Water in Sample 89-072
Procepure /Rev LA-564-101/D-1
TecunoLogIsT R. D. Hale
Dare March 02, 1990
TEMPERATURE 120. C
Starting TIME 1400 03-01-90

 Enping TIme 1430 03-02-90
Ciiemzst R. E. Brandt

DescrIpTION ' Las 1D | DescrIPTION Lag ID |

1 Initial LMCS Chack Std. FO418 12 Duplicata Sampls 89-074 FO514
2 Reagant Blank F0437 13 Sampia 89-075 FO537
3 Sample éMTO FO417 14 Duplicate Sampla 89-075 F0538
4 Duplicate Sample 88-070 FOo418 16 Sample 89-078 FOS561
5_| Sample ei_9-071 o441 18 _| Duplieats Sampls 89-076 FOS62
3] Duplicate Sample i89—0':"‘! FO442 17 | Final LMCS Check Std FO564
7 Sample 8:5%072 FO4E5 18
a Duplicats Sampia 789-072 FO466 19
9 Sample éQ—OTS F0489 20
10 | Duplicate Sampla 89-073 Fo490__ | 21
11 §‘.’.T-El—' éB—O‘M- F0513 22

Primary Book # Sscono Book # Tuiro Be# Finar VoL.

Stanparn  TYPE & Arrouor VoL, & Avrcuor VoL. % Acer.Vor.| o Sw.
LMCS ghock Standard 11C11AH/1.0 mL 1.0 mi

e

SST-102 Rew. F 9/7/30 Interim
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KOH FUSION RESULTS



8c

Single Shell Tank Project

Tanlc

Core:
Segment:
Customer ID:

Laboratory ID:
Fusion Dissolution

Laboratory ID:
Total Alpha
Total Beta

Laboratory 1D:
GEA Cs-137

Laboratory ID:
Uranium

241-U-110
12

4

89-072

Check
Standard

F0469
97.20%
100.80%

FO421
98.30%

F0469
83.70%

Fusion Analysis
Laboratory Results of Solids
Units for Samples Are Wet Weight

Blank Sample Sample Spike of
Duplicate Sample
F0436 FO470 FO471
Complete 2.88 afl 3.52 g/l
F0484 F0470 F0471 FO472

<7.65E-05 wciflL 5.97E-01 wuci/fg <b5.00E-01 ucifg 103.10%
4.40E-04 ucil. 2.05E+03 ucifg 1.98E+03 ucifg 112,10%

F0436 F0470 F0471 FO568
<4.81E-04 uciflL 2.36E+01 ucifg 2.24E+01  ucilg 93.50%

F0484 F0470 F0471 F0472
<7.40E-05 gL 7.33+03 uglg 6.62E+03 uglg 123.20%

Check
Standard

F0473
95.40%
99.50%

F0569
97.30%

F0473
85.00%



62

Single Shell Tank Project

Tank: 241-U-110
Core: 12
Segment: 4
Customer 1D: 89-072
Check
Standard

Laboratory ID:
Fusion Dissolution

Laboratory ID: F0469
Total Alpha 97.20%
Total Beta 100.90%
Laboratory ID: F0421
GEA Cs-137 98.30%
Laboratory 1D: F0469

Uranium 83.70%

Fusion Analysis
Results on Laboratory Digestions

Blank Sample Sample Spike of
Duplicate Sample
F0436 FO470 FO471
Complete 2.88 ofl. 3.62 g/L
F0484 - FO470 FO471 Fo472

<7.63E-05 ucilL 1.72 ucifL <1.76 uci/t. 103.30%
4,40E-04 uci/L 5.91E+03 wuci/l 6.96E+03 ucil 112.10%

FO436 F0470 FO471 FOb68
<4.81E-04 wuci/L 6.79E+01 ucifL 7.87E+01 ucilk  93.50%

Fo484 F0470 F0471 F0472
<7.40E-05 giL 2.11E-02 a/l 2.33E-02 g/L 123.20%

Check
Standard

F0473
95.40%
99.50%

F0569
97.30%

FO473
85.00%

7 S

4
53

‘-zlai-!‘-:
s

;

£

A T
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Analytical Batch

Las Seevent Seria #:F0465 Customer 1D:89-072

InsTRUMENT N/A Fusion Dissolution

Proceoure /Rev__| LA-549-141/A-1

TecunoLog1sT R. D. Hale
| Date March 10, 1990

TEMPERATURE 450 c

Starting TiME 0800
_Exoing Trme 1gdo

CremisT S. A. Catlow

Descr1PTION Las ID DescripTIoN Lag 1D

1 Reagant Blank f FO436 312 Sample 89-077 F1085
2 Sampls éB-O?O F0422 13 Duplicate Sample 89-077 F1098
3 | Ouplicats Sample ___89-070 Fo423 14 | Sample 89-078 F1119
4 | Sample 88-071 F0446 15 | Duplicato Samgle 89-078 F1120
5 Duplicate Sample :89-071 FO447 168 Sampls 29-079 F1143
6 | Sample 83072 FO470 17_| Duplicats Sample 89-079 F1144
7 Duplicats Sampla '89-072 F0471 - 18 Sampla 89-080 F1167
8 | Sample 239-075 Fo442 | 19_| Duplicate Sample 89-080 F1188
o | ouplicats Sample 88075 F0443 20

10 Sample .89.078 FOS66 21

11_| Duplicats Sample 'sa.076 FO567 22

Primary Book # Secone Book # Turro Bk# | Fmwar Vou.

Stanparo_TypE & Avtavor Vor. % Attovor Vor. | & Awar.Vor.| oe Stp.
NIA

$ST-102 Rev. F 9/7/80 Interim
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Analytical Batch

Las Seaent Sertar #:F0465 Custouer 1D:89-072

INSTRUMENT WAGK7277 Total Beta & Total Alpha
. Analysis of the Fusion

Procepure / REV LA-508-101/C-2* Dissolution.

TeCHNOLOBIST Mary Franz Detector #15

e cazzssen ey e el e
Toweure | N/ 101 Saeice sl e ben prepred
Starting TiMe 08:30 sample mount size.

Exoing TiMe 10:30

Cuemist S. A. Catlow

DescripT1ON Las _ID Descriprion Las _ID

t’ Initial LMCS Chock Std, ; FO469 12

2 Reagent Blank F048B4 13
'3 | Sample 83-072 FO470 14

4 Duplicate Sampla 8IB-072 FO471 15

"5 | Spike of Sampla 89-072 FO472 16

6 Final LMCS Check Std. ; FO473 17

7 : 18

8 19

9 20

10 1 21

11 I 22

| Priuary Book # Secono Book # Thiro Bk# Finat Vot.

Stanparo _Type & Avrauor Vor. & Atiavor Vo.. | & Aiar.Vor.| oF Stw.
LMCS Chack Standard 13284410 mlL N/A

Spika . 132844/10 mL FO470/1.0 ul NIA

S5T-102 Rev. F 9/7/30 Intorim

e e e




Single Shell Tank
Calibration Record

AnaLyTE: i

PROCEDURE § LQ-508-002 ‘t Revision: A-0

Instrument:  Detector #15 ¢ Property Numger: WAS7276
| Tecwworosist: R.A. Jones i PavroLy Numger: 65801

Dare: March 3, 1990

CaviraTion Stawoarp ID: 3GB4OA8 36B40B7; 36B40 7, 36B40A3; 36B40B3; 36B40C3;
3SB4OA6 36B40B6: 36B40C5

AnaLyte Concenrrarion:  N/A

Tvre oF CALIBRATION: Efficiency

§5T-103 Rev. (Draft} 9/15/30 Short  Intarim

32

CALIBRATION SHEET FOR ALP;HA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No.DET 15
' TIME ZERO DATE (HD): 15897
EADIONUCLIDE: Am-241

ALE LIFE: 154497 DATE COUNTED (HD): 16595
COUNT "TIME: 5
CPM BKG: 0.5

CALIBRATED BY: RA JONES




33

kil ﬁ J ﬁ*@@
STANDARD SIZE DATE = TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
1D - 0 DEG. S0 DEG. 180 DEG. 270 DEG.
36B40AS 1 03/03/90 0056 92907 92752 92932 93124
36B40B7 1 03703790 0109 164871 165823 165202 164885
36B40C7 1 03703790 0123 738572 238414 237538 237678
368403 2  03/03/90 0136 73407 73242 73418 73818
36B40B3 2 03703790 0148 133719 133387 132740 133381
36840C3 2 03703790 0202 187656 182370 188565 189527
36B40A6 5  03/03/90 0214 65974 63160 64479 65939
38B40B6 5 03703790 0227 137241 133185 127193 132343
36B840C5 03703730, 0240 182035 182021 175939 183009
STANDARD SIZE  STD  AVE DECAY  DECAY CORR EFFICIENCY
i) VALUE  CPM  CORR CPM
36B40A8 1" 60570 18585 1.00 18644 .3078
36B4087 1" 109900 33039 1.00 33142 0.3016
36840€7 1" 159700 47610 1.00 47759 0.2991
AVERAGE, 1" = 0.3028 +/- @95%  0.0088 2.92 % ON 09/09/90
STANDARD STD AVE DECAY  DECAY CORR EFFICIENCY
1D VALUE CPM CORR CPM
36B40A3 2" 61800, 14694 1.00 14740 0.2385
3684083 2" 110700' 26659 1.00 56743 "5216
36B40C3 2" 161400 37708 1.00 37823 0.5343
AVERAGE, 2" = 0.2381 +/- 095% 0.0071 2.99 % ON  09/09/90
STANDARD STD AVE DECAY  DECAY CORR EFFICIENCY
1D VALUE CPM CORR CPM
36B40A6 5" L 12977 1.00 13018 0.2189
36840B6 5" 109800 26498 1.00 96581 0.2421
36840C5 5" 160100 36150 1,00 36263 0.2265
AVERAGE, 5" = 0.2292 +/- @95%  0.0232 10.11 % ON 09/09/90
NEW EFFS FOR  DET 15  Am-241 1" = 0.3028 2" = 0.2381
5" = 0.2292




2l 3525.2418

Single Shell Tank
Calibration Recard

AMALYTE ! Co®® .

PROCEDURE : 1Q-508-002 ' Revision: A-0

TusRument:  Detector #15 Property Numser: WAS57277

Tecunorosist:  R.A. Jones : PavroLt Numser: 65801

Dare: May 3, 1990

CaLigration Stanoaro ID: 100840A2; 100B40B1; 100B40CI; 32B40A4; 32B40B3;
32B40C4; 32B40A5; 32B40B6; 32B40CS5

AnaLYTE CONCENTRATION: N/A

Tyee of CALIBRATION: Eff‘ici'encz

SST-103 Rev, {Draft) $/15/90 Short  Intorim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002
DETECTOR No. 15

2,5" STD TIME ZERQ DATE (HD): 15883
RADIONUCLIDE: Co-60 - 1" STD  TIME ZERO DATE (HD): 16573
HALF _LIFE: 1925 DATE COUNTED iH ): 16595
COUNT TIME: 5 DATE COUNTED 1" (HD) 16595
CPM BKG: 8
CPM 1" BKG: 8

CAL;BRATED BY: RA JONES

B |

34



P2l 53247

STDARD SIZE ~ DATE = TIME CQUNTS @ COUNTS @ COUNTS @ COUNTS @
1D ; 0 DEG. 90 DEG. 180 DEG. 270 DEG.
100B40A2 1  03/03/90. 0253 111380 110747 111696 111703
100B40B1 1 03703790 0305 327251 207654 226737 227044
1008401 1 03703790 00318 398474 337446 327088 326036
32B40A4 2 03/03/90 0330 86815 86915 86832 86082
3784083 2 03/03 0342 169113 168274 168936 167860
3%840C4 2 03/03/90 0354 243994 243963 244914 244649
32B40A5 5 03/03/90 0406 73505 72852 75820 75343
39B40B6 5 03703 0417 148130 155479 156650 154379
35840C5 5 03/03/90 0430 322669 720281 220005 224735
STANDARD SIZE  STD - AVE DECAY  DECAY CORR EFFICIENCY
i) VALUE - CPM CORR CPM
100B40A2 1" 67290 22268 1.01 22445 0.3336
10084081 1" 137800 45426 1.01 45783 0.3323
1008401 1I* 139760 65444 1.01 65965 0.3303
AVERAGE, 1" = 0.3321'+/- @95%  0.0032 0.96 % ON 09/08/90
STANDARD SID ' AVE DECAY  DECAY CORR EFFICIENCY
1D VALUE CPM CORR Y
32B40A4 2" 70480 17324 1.29 22387 0.3176
3584083  2v 135100 33704 1.29 43554 0.3224
3584004 2" 302400 43868 1.29 63149 0.3120
AVERAGE, 2" = 0.3173 +/- @95%  0.0102 3.21 % ON 09/09/90
STANDARD STD © AVE DECAY  DECAY CORR EFFICIENCY
1D VALUE CPM CORR cPM
328405 5" 70160° 14868 1.29 19213 2738
3284088 5" 135700° 30724 1.%9 33703 15926
32B40CS hd 201900 44381 1.29 57351 0.2841
AVERAGE, 5" = 0.2835 +/- @95% 0.0184 6.48 % ON 09/09/90
NEW EFFS FOR DET 15 Co-60 1" = 0.3321 2" = 0.3173

B = 0.2835
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Tl 88 2470

Analytical Batch

Lae Secuent SemtaL #:F0465

TNSTRUMENT N/A
Proceoure /Rev | LA-548-121/C-2
TechnoLosrsT R. D. Hale

| Date March 14, 1990
TEMPERATURE 23 C
Starring Tive 0900

| Enping Time 1000

Customer 1D:89-072

GEA Analysis
Fusion Dissolution

Samples are prepared in batch,

but’ counted randomly.

Cugmrst S. A. Catlow
DescrIpTION Las 1D DESCRIPTION Lag_ID

1 Initial LMCS Cheok Std:. FO421 12 | Dupiicate Sample 89-076 FO567

2 | ReagentBlank 0436 13_| spike _ 89.078 FOS68

3 | Sampls ._88-070 Fo422 14 | Final LMCS Chack Std. FO558

4 | Duplicato Sampls  88-070 E0423 18

53 Sample 89-071 F0446 16

8 Duplicats Sampla 89-071 Fo447 17

7 | Sampis 88-072 FO470 18

3 Duplicate Sample ; 89-072 FO471 19

9 | sample " 89-071 FO442 20

10 Duplicat Sn_rg‘el_e i 89-071 F0443 21

11 Sample 89-076 FO566 22

Primary Book # Secono Book # Twiro Bi# FruaL Vou.

|_Stanparo_Tyee & Arrouor Vou. & Actouor Vor. | & Awar.Vor.i of Sto.
| LMCS Check Standard 122B44/500 ub. 22 mL

Spike 127844/500 ul FO447/50 ut 22 mlL

S5T-102 Rav, F 9/7/90 Intorim
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Auaryre: Isotope, iMixed Gamma
PRrOCEDURE : LQ-508-003

Revision: A-0

InsTRUMENT GEA Detector #1

ProrertY NuMser:

401934

Tecanorogrst: J. L. Anderson

PavroLL Numsen:

61413

Date: February 14, 1990

CaigraTion Stanpago ID: j56B40 D1

{l_AnALYTE CONCENTRATION: N/A

Tyee oF CALIBRATION: ‘Gamma Energy Analysis (Efficiency)

CoMMENTS 2

SST-102 Rov. (Draft) 9/4/90  Interim
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DETECTOR: :
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-1463 XEV

EQUATION 165-1836 KEV

GEA CALIBRATICN RECORD

DETECTOR:

GEOMETRY CODE:
GEOMETRY, DECSRIPTION:
CALIBRATION DATE:
AHALYST(S):

STANDARD ID:

ENERGY (KEV)

EQUATION 0-165 KEV

.

59.536
88.032
122.0614
165.853

[y 144

1

42

22 ML LIOUID, POS 2
14-Feb-89

J+ L. AHDERSON/M. R. DOWELL

54840 D1

EFFICIENCY (COUNTS/GAMMA)

5.7213476-03
1.512568E-02
2.0419586-02
1.8564728-02

279.1967 -

391.668
§13.99
661,45

898.021

1173.237
1332.501
18356.129

LOGCEFF) =
+
. +

LOG{EFF) =

+ 4+ + +

1
59.536
B88.032

122.0614
165.853
279.1967
391.468
513.99
561,45
a98.02%
1173.237
1332.501
18346.129

LOG(EFF) ‘=

1.042777E-02
7.856059€-03
6.838966E-03
5.300244E-03
4.218416E-03
3.785537E-03
2.9310336-03

-5.343694E+01
2.034704E+01 *LOG(ENERGY)

+2.088264E+00 *LOG(ENERGY) "2

8.372735e+00
=7.762489E+00 *LOG(ENERGY Y

2.017698E+00 *LOG(ENERGY) "2
=2.447560E-01 *LOG(ENERGY) "3
1.067720E-02 *LOG(ENERGY) "4

PROCEDURE LQ-508-003

1

43

22 ML L1GUID, POS 3
16-Feb-89

J. L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

1.397695E-03
3.641448E-03
5.035820e-03
4.620516E-03

2.619018E-03
1.890740E-03
1.782470E-02
1.3925636-03
1.117189E-03
1.007670E-03
7.782502E-04

~5.354869E+01
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Pallscs. 08

* 1.975356E+01 “LOG(EKERGY)
+  ~2.020858E+00 *LOG(ENERGY)*2

EQUATION 165-1835 KEV .

LOGCEFF) = 4 ,.001880E+01
~2.857555E+01 *LOG(ENERGY)
6. 74B440E+0D *LOG(ENERGY) "2
7.173093E-01 *LOG(ENERGY) "3
2.821780E-02 *LOG(ENERGY) "4

P

+ + + %

GEA CALIBRATION RECORD PROCEDURE LQ-508-003
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* GAMMA SPECTRUM ANALYSIS

*

*
*
*

***********,*************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-5 COUNTING ROOM 27-AUG-90 13:08:43

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1. / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5 '
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0% -

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED !

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1070
ANALYZED BY: VR

SAMPLE DESCRIPTION: F421 SEG F

GEOMETRY DESCRIPTION:

SAMPLE SIZE: 1.0000£E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA :

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAR-90 AT 11:00:58
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME:  3005. SECONDS
DEAD TIME:  0.17 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

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

40



7Rd k. 245
222-S COUNTING ROCM j 27-AUG-90 13:08:43
PEAK ANALYSIS

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

1¢ 1127.46 563.20° 1.34 317. 456. 13.9 Eﬁsié34'
2C 1139.52 569.23 1.34 456. 822. . 12.2 3?55334,
3¢ 1210.35 604.63° 1.41 394, 5339. 3.3 CS-134
4C 1219.45 609.18: 1.41 323. 79. 30.4 RBIi2%4’
' U-10

5 - 1324.22 661.55 1.47 366. 9209. 2.1 CS-137
58 661.82 35. 46.4

6C 1592.53 795.69 1.55 258, 3769. 4.0 CS-134
7C 1604.74 801.80 1.55 227. 359. 14.3 (S-134
8 2347.09 1173.10 1.74 °  186. 4807. 3.0 CO0-60
9 2665.49 1332.42. 1.97 37. 4508. 3.0 C0-60
10 2731.21 1365.31 2.48 13. 101, 22.6 CS-134
11 2921.74 1460.68 2.12 11. 187. 15.5 K-40

118 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS;CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACYION PERFORMED USING FILE BKQULL
BACKGROUND DESCRIPTION: BKOO11

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME:  6000. SECONDS :

41
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222-S COUNTING ROOM 27-AUG-90 13:08:43

SAMPLE: F421 SEG F
DATA COLLECTED ON 14-MAR-90 AT 11:00:58

42

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
; DECAY (KEV)
MEASURED @ ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<7.86E-01 LLD<7.86E-~01 911.07
AG-108M LLD<1.96E-01 LLD<1.96E-01 433.94
AG-110M LLD<8.94E-01 LLD<8.94E-01 657.76
AM-241 LLD<8.34E-01 LLD<8.34£-01 59.54
AM-243 LLD<2.10E-01 LLD<2.10E-01 74.67
AR-41  LLD<1.48E-01 LLD<1,48E-01 1293.64
AU-198 LLD<1.70E-01 ‘LLD<1.70E-01 411.80
BA-133 LLD<2.57E-01 LLD<2.57E-01 356.02
BA-139 LLD<5.05E-01 LLD<5.05E-01 165.85
BA-140 LLD<7.04E-01 LLD<7.04E-01 537.27
BA-141 LLD<5.12€-01 LLD<5.12E-01 190.23
BE-7 LLD<1.78E+0Q0 LLD<1.78E+00 477.59
BI-207 LLD<1.69E-01 LLD<1.69E-01 569.70
BI-212 LLD<2.47E+00 LLD<2.47E+00 727.27
BI-214 1.70E-01 +-1.58E-01 1.70€-01 +-1,58E-01 609.32 -0.14
€D-109 LLD<3.08E+00 LLD<3.08E+00 88.03
CE-139 LLD<1.14£-01 LLD<1.14E-01 165.85
CE-141 LLD<1.77E-01 LLD<1.77E-01 145.44
CEPR144 LLD<1.51E+00 LLD<1.51E+00 133.51
C0-56  LLD<1.88E-01 LLD<1.88E-01 846.76
C0-57  LLD<9.58E-Q2 L1.D<9,58E-02 122.06
C0-58 LLD<1.83E-01 LLD<1.83E-01 810.75
C0-60 2.14E+01 +-6.73E-01 2.14E+01 +-6.73E-01 1332.50 -0.08
. ' 1173.24 -0.14
CR-51  LiD<1.38E+00 . LLD<1.38E+00 320.09
CS-134 1.36E+01 +-5.63E-01 1.36E+01 +-5.63E-01 795.84 -0.15
o 604.70 -0.07
CS-136 LLD<1.85E-0! LLD<1.85E-01 818.51
CS-137 2.85E401 +-7.04E-01 2.85E+01 +-7.04E-01 661.65 -0.10
CS-138 LLD<1.38BE-01 LLD<1.38E-01 1435.86
EU-152 . LLD<3.23E-01 LLD<3.23E-01 1408.01
EU-154 LLD<3.09E-01 LLD<3.09E-01 1274.45
EU-155 LLD<3.73E-01 LLD<3.73E-01 105.31
FE-59  LLD<4.20E-01 LLD<4.20€E-01 1099.25
HF-181 LLD<1,95E-01 LLD<1.95E-01 482.20
_HG-203 LLD<1.60E-01 LLD<1.60E-01 279.20
[-131  LLD<1.97E-01 LLD<1.97E-0]1 364.48
[-132  LLD<2.60E-01 LLD<2.60E-01 667.69
1-133  LLD<1.90E-01 LLD<1.90E-01 529.69
1-134  LLD<2.70E-01 LLD<2.70E-01 847.03
1-135  LLD<4.06E-01 LLD<4.06E-01 1260.41
K-40 LLD<1.90£+00 LLD<1.90E+00 1460.75
KR-85  LLD<4.08E+01 LLD<4,08E+01 513.99
KR-85M LLD<1.12E-01 LLD<1.12E-01 151.17
KR-87  LLD<4.37E-01 LLD<4.37E-01 402.58
KR-89  LLD<6.52E+00 LLD<6.52E+00 220.90
LA-140 LLD<7.35E-02 LLD<7.35E-02 1596.20



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106 |
$8-124
$8-12%
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
u-237
W-187
XE-131M
XE-133
XE-133M
XE-135
- XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
ZR-97

TOTAL

43

LLD<3.84E-01
LLD<1.75E-01
LLD<2.12E-01
[.LD<1,03E-01
LLD<1.68E-01
LLD<1.59E-01
LLD<l,.60E-01
LLD<1,08E+00
LLD<8.25E-01
11D<8.99E-01
.L.D<4,03E-01
LLD<3.46E+01
LLD<4,65E+00
LLD<2.86E-01
LLD<4,25E-01
LLD<1.64E+04
LLD<6.88E+03
LLD<1.32E+04
LLD<1.30E+03
LLD<4.57E+04
LLD<3,.12E+00
LLD<2.72E+00
LLD<G,32E-01
LLD<9.12E-01
LLD<1.46E+02
LLD<1.78E-01
LLD<3.28E+00
LLD<3.08E-01
LLD<1.46E+00
LLD<2.22E-01
L1D<2.20E-01
L1D<2.49E-01
LLD<1.79E-01
11D<3.03E-01
LLD<7.70E-02
LLD<6.21E-01
LLD<1.02E-01
LLD<}.CG2E-Q1
LLD<2.77E+01
LLD<1.34E-01
LLD<9.61E+00
LLD<2.18E-01
LLD<1.81E-01
LLD<5,.53E-01
LLD<5.51E-01
LLD<4.72E+00
LLD<3.42E-01
LLD<1.18E+00
LLD<1.44E-01
LLD<1.09E+Q0
LLD<6.00E-02
LLD<4.84E+01
LLD<2.29E-01
LLD<4.36E-01
LLD<3.02E-01
LLD<1.59E-01

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

6,37E+01 +-1,14E+00

LLD<3.84E-01
LLD<1.75E-01
LLD<2.12E-01
LLD<1.03E-01
LLD<1.68E-01
LLD<1.59E-01
LLD<1.60E-01
LLD<1.08E+00
LLD<8.25E-01
LLD<8.99E-01
LLD<4.03E-01
LLD<3.46E+01
LLD<4.65E+00
LLD<2.86E-01
L.LD<4.25E-01

. LLD<1.64E+04

LLD<§.88E+03
LiD<1.32E+04
LLD<1.30E+03
L LD<4.57E+04
LLD<3.12E+00
LLD<2.72E+Q0
LLD<6.32E-01
LLD<9.12E-01
LLD<1.46E+02
LLD<1.78E-01
LLD<3.28E+00
LLD<3.08£-01
LLD<1.46E+00
LLD<2,22E-01
LLD<2.20E-01
LLD<2.49E-01
LLD<1.79E-Q1
LLD<3.03E-01
LLD<7.70E-02
LLD<§.21E-01
LLD<1.02E-01
LLD<1.09E-01
LLD<2.77E+01
LLD<1.34E-01
LLD<9,61E+00
LLD<2.18E-01
LLD<1.81E-01
LLD<5.53E-01
LLD<5.51E-01
LLD<4.725+00
LLD<3,42E-01
LLO<1.18E+00
LLD<1.44E-01
LLD<1.09E+00
LLD<6.00E-02
LLD<4.84E+01
LLD<2.29E-01
LLD<4.36E-01
LLD<3.02E-01
LLD<1.59E-01

641.83
834.83
846.76
1274 .55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
583.14
185.71
208.00
685.74
163.98
8l1.00
233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

6.37E+01 +-1.14E+00

STANDARD DEVIATION =

0.04
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EBAR = **%x* MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI

TOTAL MEASURED ACTIVITY = 6.37E+01 (+-1.14E+00) UC/LI
% TECH. SPEC, = wawiww (ywwwx)

FRROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

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

1127.46  563.20 456. 13.9 1.95E+01

1136.52  569.23 - 822, 12.2  3.55E+01
1604.74 . 801.80 . 359, 14.3  2.06E+01
2731.21 1365.31 $ 101, 22.6  9.06E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

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

2921.74 1460.68 - 187. 15.5 1.77E+01
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CANBERRA SPECTRAN-F Vé.OG SOFTWARE
222-5 COUNTING ROOM

ANALYSIS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 1

SPECTRUM SIZE:

/
/
4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND' CHANNELS:

PEAK CONFIDENCE FACTOR: 85.0% -

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY
ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE $D1071

ANALYZED BY:

JLA

SAMPLE DESCRIPTION: F-436 SEGMENT-U
GEOMETRY DESCRIPTION: .

SAMPLE SIZE:

1.0000E-01 LI

STANDARD SIZE: 1.0000F+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAR-90 AT 12:26:23
COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
3001. SECONDS
"0.03 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NQV-89

EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

45

27-AUG-80 13:13:16

PARAMETERS

ADC UNIT NUMBER: 1.0
GEOMETRY NUMBER: 42

4 ON EACH SIDE OF PEAK
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

/ CONVERSION FACTOR: 1.0000E-+00



L N &
222-S COUNTING ROOM 27-AUG-90 13:13:16
"PEAK ANALYSTIS

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

1 1324.38 561.65 1.53 40. 52. 45.6 (S-137
1B ' 661.82 35. 46.4
2 2922,13 1460.87 2.07 8. 194. 14.8 K-40

28 1461.77 182, 11.2
ERROR QUOTATION AT 1.96 SIGMA
PEAK-CONFIDENCE LEVEL AT 85.0%
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0O1l

BACKGROUND DESCRIPTION: BKOO1l
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

BACKGROUND LIVE TIME:, 6000. SECONDS

46



222-5 COUNTING ROOM 27-AUG-90 13:13:16

SAMPLE: F-436 SEGMENT-U
DATA COLLECTED ON 14-MAR-90 AT 12:26:23

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
( DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD<1.24E-03 LLB<1.24E-03 911.07
AG-108M LLD<2,52E-04 LLD<2.52E-04 433.94
AG-110M LLD<4.41E-04 LLD<4.41E-04 657.76
AM-241 LLD<1.52E-03 LLD<1.52E-03 59.54
AM-243 LLD<4.29E-04 LLD<4,29E-04 74.67
AR-41  LLD<3.67E-04 LLD<3.67E-04 1293.64
AU-198 LLD<2.12E-04 ‘LLD<2.12E-04 411.80
BA-133 LLD<4.21E-04 LLD<4.21E-04 356.02
BA-139 LLD<9.27E-04 LLD<9.27E-04 165.85
BA-140 LLD<8.81E-04 LLD<8.81E-04 537.27
BA-141 LLD<9.08E-04 LLD<9.08E-04 190.23
BE-7 LLD<2.21E-03 LLD<2.21E-03 477.59
BI-207 LLD<2.47E-04 LLD<2.47E-04 569.70
BI-212 LLD<3.74E-03 LLD<3.74E-03 727.27
BI-214 LLD<8.46E-04 LLD<8.46E-04 609.32
CD-109 LLD<5.88£-03 LLD<5.88E-03 88.03
CE-139 LLD<2.10E-04 LLD<2.10E-04 165.85
CE-141 LLD<3.38E-04 LLD<3.38E-04 145.44
CEPR144 L1D<2.82E-03 LLD<2.82E-03 133.51
C0-56 LLD<2.05E-04 LLD<2.05E-04 846.76
C0-57  LLD<1.79E-04 LLD<1.79E-04 122.06
C0-58  LLD<2.81lE-04 LLD<2.81E-04 810.75
C0-60 LLD<3.73E-04 LLD<3.73E-04 1332.50
CR-51  LLD<2.03E-03 LLD<2.03E-03 320.09
CS-134 LLD<3.00E-04 LLD<3.00E-04 795.84
CS-136 . LLD<2.68E-04 LLD<2.68E-04 818.51
CS-137 LLD<4.81E-04 LLD<4.81E-04 661.65
€5-138 LLD<7.32E-04 LLD<7.32E-04 1435.86
EU-152 LLD<1.04E-03 LLD<1.04E-03 1408.01
EU-154 LLD<1.01E-03 LLD<1.01E-03 1274.45
EU-155 LLD<7,24E-04 LLO<7.24E-04 105.31
FE-59  LLD<4.30E-04 .LD<4,30E-04 1099.25
HF-181 LLD<2.61E-04 LLD<2,61E-04 482.20
HG-203 LLD<2.61E-04 LLD<2.61E-04 279.20
I-131 LLD<2.93E-04 LLD<2.93E-04 364.48
1-132 LLD<2.98E-04 LLD<2.98E-04 667 .69
1-133  LLD<2.29E-04 LLD<2.29E-04 529.69
1-134  LLD<3,08E-04 LLD<3.08E-04 847.03
1-135  LLD<1.49E-03 LLD<1.49E-03 1260.41
K-40 LLD<9.27€-03 LLD<9.27E-03 1460.75
KR-85  LLO<7,79E-02 LLD<7.79€E-02 513.99
KR-85M LLD<2.17E-04 LLD<2.17E-04 151.17
KR-87  LLD<5.54E-04 LLD<5.54E-04 402.58
KR-89  LLD<1.15E-02 LLD<1.15E-02 220.90
LA-140 LLD<4.13E-04 LLD<4.13E-04 1596.20
LA-142 LLD<6.29E-04 LLD<6.29E-04 641.83
MN-54  LLD<2.72E-04 LLD<2.72E-04 834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
P8-214
PO-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC~-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
u-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
"Y-91
Y-91M
IN-65
IR-95
ZR-97

TOTAL

48

Hal §iih . O3

" LLD<2.31E-04

LLD<3.24E-04
LLD<3.15E-04
LLD<3.18E-04
LLD<2.93E-04
LLD<5.34E-04
LLD<1.38E-03
LLD<1.46E-03
LLD<6.42E-04
LLD<5.40E-02
LLD<6.01E-03
LLD<4,55E-04
LLD<6.66E-04
LLD<2.27E+01
LLD<2.22E+00
LLD<1.39E+01
LLD<2.35E+00
LLD<8.31E+0]
LLD<5.60E-03
LLD<4.92E-03
LLD<1.98E-03
LLD<1.01E-03
LLD<2.10E-01
LLD<2.45E-04
LLD<5.76E-03
LLD<2.54E-04
LLD<2.64E-03
LLD<3.04E-04
LLD<3.31E-04
LLD<3.25E-04
LLD<3.42E~-04
LLD<4.47E-04
LLD<5.12E-04
LLD<9.06E-04
LLD<1.87E-04
LLD<2.02E-04
LLD<4.76E-02
LLD<2.38E-04
LLD<1.86E-02
LLD<2.78E-04
LLD<3.30E~04
LLD<9.03E-04
LLD<9.68E-04
LLD<9.89E-03
LLD<7.16E-04
LLD<2.05E-03
LLD<2.36E-04
LLD<1.79E-03
LLD<1.88E-04
LLD<1.39E-01
LLD<3.38E-04
LLD<7.69E-04
LLD<4.59E-04
LLD<3.07E-04

0.00E-01 {-0.005-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

a

LLD<2.31E-04
LLD<3.24E-04
LLD<3.15E-04
LLD<3.18E-C4
LLD<2.93E-04
LLD<5.34E-04
LLD<1.38E-03
LLD<1.46E-03
LLD<6.42E-04
LLD<5.40E-02
LLD<6.01E-03

' LLD<4,55E-04

LLD<6.66E-04
LLD<2.27E+01
LLD<2.22E+00
LLD<1.39E+01
LLD<2.35E+00
LLD<8.31E+01
LLD<5.60E-03

‘LLD<4,92E-03

LLD<1.98E-03
LLD<1.01E-03
LLD<2.10E-01
LLD<2.45E-04
LLD<5.76E-03
L.LD<2.54E-04
LLD<2.64E-03
LLD<3.04E~04
LLD<3.31E-04
LLD<3.25E-04
L1D<3.42E-04
LLD<4.47E-04
LLD<5.12E-04
LLD<9.06E-04
LLD<1.87E-04
LLD<2.02E~-04
LLD<4.76E-02
LLD<2.38E-04
LLD<1.86E-02
LLD<2.78E-04
LLD<3.30E-04
LLD<9.03E-04
LLD<9.68E-04
LLD<9.89E-03
LLD<7.16E-04
LLD<2.05E-03
LLD<2.36E-04
LLD<1.79E-03
LLD<].88E-04
LLD<1,.39E-01
LLD<3.38E-04
LLD<7.69E-04
LLD<4.59E-04
LLB<3.07E-04

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

0.00E-01 +-0.00E-01

846.76
1274.55
1368.60

702.63

765.78

657.92

984.45

277.60

311.98
1001.03

465.03

239.00

351.92

804.00

799.70

804.90

129.30

148.57

240.99

186.10
1836.00
1031.88

549.73

497.08

621.80

602.72

176.33
1120.45

264.66

391.67

513.99

555,60
1383.94
1121.30

140.51

159.00

109.27

228.16

84.37

583.14

185.71

208.00

685.74

163.98

81.00

233.21

248.79

258.41
1836.06
1204.90

555.60
1115.55

756.73

743.33



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

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

1324.38  661.63 52. 45.6. 2.55E+00
2922.13 1460.87 194, 14.8 1.84E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

MCA UNIT NUMBER: 2 /
DETECTOR NUMBER: 1

ANALYSIS PARAMETERS

ADC UNIT NUMBER: 1.0
GEOMETRY NUMBER: 42

SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0% |

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1077

ANALYZED BY:

EMB

SAMPLE DESCRIPTION: F470
GEOMETRY DESCRIPTION:

SAMPLE SIZE:

1.0000E-03 LI

STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOGOO

COLLECT STARTED ON 14-MAR-90 AT 19:33:21
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: = 3001. SECONDS
DEAD TIME: - 0.03 %

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

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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/ CONVERSION FACTOR: 2.5000E-02

29-AUG-90 08:02:36
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222-S COUNTING ROCM 29-AUG-90 08:02:36
PEAK ANALYSIS

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

1 1324.27 661.58 1.50 45, 1129. 6.1 CS-137
1B ~ 661.82 35. 46.4
2 2922.71 1461.16 2.10 3. 185. 14.7 K-40

2B 1461.77 182. 11.2
ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%
B - ENVIRONMENTAL BACKEROUND PEAK
BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO1l
BACKGROUND DESCRIPTION: BKOOl1

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: . 6000. SECONDS

sl
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222-S COUNTING ROOM 29-AUG-90 08:02:36

SAMPLE: F470
DATA COLLECTED ON 14-MAR-90 AT 19:33:21 .
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADION U:C LIDE ANALYSIS REPORT

52

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
‘ DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<4.77E+00 LLD<4.77E+00 911.07
AG-108M LLD<1.39E+00 LLD<1.39E+00 433.94
AG-110M LLD<6.23E+00 LLD<6.23E+00 657.76
AM-241 LLD<8.69E+0Q0 LLD<8.69E+00 59.54
AM-243 LLD<2.59E+00 LLD<2.59E+00 74.67
AR-41  LLD<1.39E+00 LLD<1.39E+00 1293.64
AU-198 LLD<1.21E+00 LLD<1.21E+00 411.80
BA-133 LLD<2.22E+00 LLD<2.22E+00 356.02
BA-139 LLD<5.15E+00 LLD<5.15E+00 165.85
BA-140 LLD<4.90E+00 LLD<4.90E+00 537.27
BA-141 LLD<5.07E+00 LLD<5.07E+00 190.23
BE-7 LLD<1.25E+01 LLD<1.25E+01 477.59
BI-207 LLD<1.16E+Q0 LLD<1.16E+00 569.70
BI-212 LLD<1.92E+01 LLD<1.92E+01 727.27
BI-214 LLD<3.45E+00 LLD<3.,45E+00 609.32
CD-109 LLD<3.78E+01 LLD<3.78E+01 88.03
LE-139  LLD<1.17E+00 LLD<1.17E+00 165.85
CE-141 1LD<1.79E+00 LLD<1.7SE+00 145.44
CEPRI44 LLD<1.61E+01 LLD<1.61E+01 133.51
C0-56  LLD<1.19E+00 LLD<1.19E+00 846.76
C0-57  LLD<1.05E+00 LLD<1.05E+00 122.06
C0-58  LLD<9.41E-01 LLD<9.41E-01 810.75
C0-60  LLD<1.21E+00 LLD<1.21E+00 1332.50
CR-51  LLD<1.07€E+01 LLD<1.07E+01 320.09
£5-134 11D<1.08E+00 LLD<1.08E+00 795.84
€S-136 LED<1.31E+00 LLD<1.31E+00 818.51
€s-137 - 6.79E+01 +-4.47E4+00 6.79E+01 +-4.47E+00 661.65 -0.07
£S-138 LLD<2.57E+00 LLD<2.57E+00 1435.86
EU-152 LLD<5.66E+00 LLD<5.66E+00 1408.01
EU-154 LLD<4.04E£+00 LLD<4.04E+00 1274.45
EU-155 LLD<4.42E+00 LLD<4.42E+00 105.31
FE-59  LLD<2.59E€+00 LLD<2.59E+00 1099.25
HF-181 LLD<1.54E+00 LLD<1.54E+00 482.20
HG-203 LLD<1.28E+00 LLD<1.28E+00 279.20
[-131  LLD<1.46E+00 LLD<1.46E+00 364.48
[-132  LLD<1.88E+00 LLD<1.88E+00 667.69
1-133  LLD<1.38E+00 LLD<1.38E+00 529.69
1-134  LLD<1.70£+00 LLD<1.70E+00 847.03
[-135 LiD<4.92E+00 LLD<4.92E+00 1260.41
K-40 LLD<3.62E+01 LLD<3.62E+01 1460.75
KR-85  LLD<3.95E+02 LLD<3.95E+02 513.99
KR-85M LLD<1.19E+00 LLD<1.19E+00 151.17
KR-87  LLD<3.13E+00 LLD<3.13E+00 402.58
KR-89  LLD<5.60E+01 LLD<5.60E+01 220.90
LA-140 LLD<1.37E+00 LLD<1.37E+00 1596.20
LA-142 LLD<2.89E+00 LLD<2.8%E+00 641.83
MN-54  LLD<1.12E+00 LLD<1.12E+00 834.83



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
$8-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC~99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
.XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
IR-95
IR-97

TOTAL

Tl bl EMA4

LLD<1.34E+00
LLD<1.35E+00
LLD<1.26E+00
LLD<1.06E+00
LLD<9.45E-01
LLD<7.55E+00
LLD<3.38E+00
LLD<7.18E+00Q
LLD<3.17E+00
LLD<2.90E+02
LLD<3.55E+01
LLD<2.51E+00
LLD<3.16E+00
LLD<7.62E+04
LLD<1.09E+04
LLD<6.39E+04
LiD<1.34E+04
LLD<4.66E+05
LLD<2.72E+01
LLD<2.44E+01
LLD<]1.44E+01
LLD<5.37E+00
LLD<9.88E+02
LLD<1.32E+00
LLD<2,05E+01
LLD<8.92E£-01
LiD<1.35E+01
LLD<1.21E+00
LLD<1.62E+00
LLD<1.76E+00
LLD<1.73E+00
LLD<2.26E+00
LLD<1.64E+00
LLD<3.48E+00
LLD<1.01E+00
LED<1.03E+00
LLD<3.26E+02
LLD<1.13E+00
LLD<1,11E+02

"LLD<1.26E+00

LLD<1,.66E+00
LLD<4.96E+00
LLD<4.09E+00
LLD<4.76E+01
LLD<4.25E+00
LLD<1.08E+01
LLD<1.14E+00
LLD<8.80E+00
LLD<1.36E+00
LLD<4.97E+02
LLD<1.71E+00
LLD<3.15E+00
LLD<1.98E+00
LLD<1.09E+00

- e

6.79E401 +-4.47E+00
EBAR = *%%** MEV/DISINTEGRATION

LLD<1.34E+00 846.76
LLD<1.35E+00 1274 .55
LLD<1.26E+00 1368.60
LLD<1.06E+00 702.63
LLD<9.45E-01 765.78
LLD<7.55E+00C 657.92
LLD<3.38E+00 984.45
LLD<7.18E+00 277.60
LLD<3.17E+00 311.98
LLD<2.90E+02 1001.03
LLD<3.55E+01 465.03
LLD<2.51E+00 239.00
LLD<3.16E+00 351.92
LLD<7.62E+04 804.00
LLD<1.09E+04 799.70
LLD<6.39E+04 804.90
LLD<1.34E+04 129.30
LLD<4.66E+05 : 148.57
LLD<2.72E+01 240.99
LLD<2.44E+01 186.10
LLD<1.44E+01 1836.00
LLD<5.37E+00 1031.88
LLD<9.88E+02 549.73
LLD<1.32E+00 497.08
LED<2.08E+01 621.80
LLD<8.92E-01 602.72
LLD<1.35E+01 176.33
LL.D<1.21E+00 1120.45
LLD<1.62E+00 264.66
LLD<1.76E+C0 391.67
LLD<I.73E+00 513.99
LLD<2.26E+00 655.60
LLD<1.64E+00 1383.94
LLD<3.48E+00 1121.30
LLD<1.01E+00 140.51
LLD<1.03E+00 159.00
LLD<3.26E+02 109.27
LLD<1.13E+00 228.16
LLD<1.11E+02 84.37
LLD<1.26E+00 583.14
LLD<1.66E+00 185.71
LLD<4.96E+00 208.00
LLD<4.09E+00 685.74
LLD<4.76E+01 163.98
LLD<4.25E+00 81.00
LLD<1.08E+01 233.21
LLD<1.14E+00 249.79
LLD<8.80£+00 258.41
LLD<1.36E+00 1836.06
LLD<4.97E+02 1204.90
LLD<1.71E+00 555.60
LLD<3.15E+00 1115.55
LLD<1.98E+00 756.73
LLD<1.09E+00 743.33

T e e T T "

6.79E+01 +-4.47E+00

MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 6.79E+01 (+-4.47E+00) UC/LI
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ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

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

2922.71 1461.16 © 185, 14.7  1.75E+01

54



P2l 582, 2459

k ok ok ok % ko d ok d ok ko ok ok ok ok ok k k ok K ok ok Kk ok k ok ok ok Kk ok ok ok k %k

&«
*
*

GAMMA

SPECTRUM ANALYSIS

*
*
*

ok ok ok ok ok ok ok ok ok ok k ok k Rk ok ko ok hkok ok ko kohk ok ohk ok ok hk ok k k ok kK

CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM

SPECTRUM SIZE:

29-AUG-90 08:07:31

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 1

/ ADC UNIT NUMBER: 1.0

GEOMETRY NUMBER: 42

4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5 '
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0% -

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1,96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS QOF SPECTRUM SAVED IN DISK FILE: SD1079

ANALYZED BY:

EMB
SAMPLE DESCRIPTION: F471

GEOMETRY DESCRIPTION:

SAMPLE SIZE:

1.0000E-03 LI

STANDARD SIZE: 1.0000£+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAR-90 AT 21:47:50

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO

3000. SECONDS
. 3001. SECONDS
10.03 %

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECf

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-5 COUNTING ROOM 29-AUG-90 08:07:31
PEAK ANALYSIS

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

1% 93.35 46.58 2.27 238. 53. 95.7 PU-240,
f EU-155

2% 99.70 49.75. 2.27 372. 36. 96.4 U-234

3 1324.26 ©661.57 1.46 47. 1301. 5.7 (€S§-137

3B 661.82 35. 46.4

4 2922.43 1461.03 2.09 8. 169. 16.0 K-40

48 1461.77 - 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

$ - MULTIPLET ANALYSIS.CONVERGEb DUE TO LACK OF CHI-SQ IMPROVEMENT
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0O01l
BACKGROUND DESCRIPTION: BKO0O1l1

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: . 6000. SECONDS
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222-S COUNTING ROOM

SAMPLE: F471
DATA COLLECTED ON 14-MAR-90 AT 21:47:50

29-AUG-90 08:07:31

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<3.46E+00 LLD<3.46E+00 911.07
AG-108M LLD<1.49E+00 LLD<1.49E+00 433.94
AG-110M LLD<6.67E+00 LLD<6.67E+00 657.76
AM-241 LLD<9.14E+00 L1D<9.14E+00 59.54
AM-243 LLD<2.79E+00 LLD<2.79E+00 74.67
AR-41  LLD<1,22£+00 LLD<1.22E+00 1293.64
AU-198 LLD<1.21E+00 LLD<1.21E+00 411.80
BA-133 LLD<2.25E+00 LLD<2.25E+00 356.02
BA-139 LiD<5.18E+00 LLD<5.18E+00 165.85
BA-140 LLD<5.33E+00 LLD<5.33E+00 537.27
BA-141 LLD<4.70E+00 LLD<4.70E+00 190.23
BE-7 LLD<1.15E+01 LLD<1.15E+01 477.59
BI-207 LLD<1.00E+00 LLD<1.00E+Q0 569.70
BI-212 LLD<1.79E+01 LLD<1.79E+01 727.27
BI-214 LLD<3.89E+00 LLD<3.89E+00 609.32
CD-108 LLD<3.85E+01 LLD<3.85E+01 88.03
CE-139 LLD<1.17E+00 LLD<1.17E+0Q0 - 165.85
CE-141 LLD<1.85E+00 LLD<1.85E+00 145.44
CEPR144 LLD<1.66E+01 LLD<1.66E+01 133.51
C0-56  LLD<9.36E-01 LLD<9.36E-01 846.76
C0-57  LLD<1.11E+00 LLD<1.11E+00 122.06
C0-58  LLD<1.33E+00 LLD<1.33E+00 810.75
C0-60  LLD<1.49E+00 LLD<1.49E+00 1332.50
CR-51  LLD<1.20E+01 LLD<1.20E+01 320.09
CS-134 LLD<1.34E+00 LLD<1.34E+00 795.84
CS-136  LLD<1.16E+00 LLD<1.16E+00 818.51
Cs-137 7.87E+01 +-4.78E+00 7.87E+01 +-4.78E+00 661.65 -0.08
€S-138 LLD<1.59E+00 LLD<1.59E+00 - 1435.86
EU-152 LLD<6.46E+00 LLD<6.46E+Q0 1408.01
EU-154 LLD<2.55E+00 LLD<2.55E+00 1274.45
EU-155 LLD<4.63E+00 LLD<4.63E+00 105.31
FE-59  LLD<2.59E+00 LLD<2.59E+00 1099.25
HF-181 LLD<1.56E+00 LLD<1.56E+00 482.20
nG-203 LLD<1.40E+00 LLD<1.40E+00 279.20
I-131  LILD<1.58E+00 - LLD<1.58E+00 364.48
[-132  LLD<2.17E+00 LLD<2.17E+00 667.69
I-133  LLD<1.40E+00 L1D<1.40E+00 529.69
1-134  LLD<1.49E+00 LLD<1.49E+00 847.03
1-135  LLD<5.56E+00 LLD<5.56E+00 1260.41
K-40 LLD<3.82E+01 LLD<3.82E+01 1460.75
KR-85  LLD<3.78E+02 LLD<3.78E+02 513.99
KR-85M LLD<1.18E+0C LLD<1.18E+00 151.17
KR-87  LLD<3.11E+00 LLD<3.11E+00 402.58
KR-89  LLD<5.84E+01 LLD<5.84E+01 220.90
LA-140 LLD<1.56E+00 LLD<1.56E+00 1596.20
LA-142 LLD<2.93E+00 LLD<2.93E+00 641.83
MN-54  LLD<1.06E+00 LLD<1.06E+00 834.83
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MN-56 ~ LLD<1.06E+00 ° LLD<1.06E+00 846.76
NA-22  LLD<7.56E-01 LLD<7.56E-01 1274.55
NA-24  LLD<1.42E+00 LLD<1.42E+00 1368.60
NB-94  LLD<1.15£+00 LLD<]1.15E+00 702.63
"NB-95  LLD<1.11E£+00 LLD<1.11E+00 765.78
NB-97  LLD<8.08E+00 LLD<8.08E+00 657.92
NP-238 LLD<5.29E+00 LLD<5.29E+00 984.45
NP-239 LLD<7.75E+00 LLD<7.75E+00 277.60
PA-233 LLD<3.39E+00 LLD<3.39E+00 311.98
PA-234M LLD<2.53E+02 LLD<2.53E+02 1001.03
PB-210 LLD<3.28E+01 LLD<3.28E+01 465.03
PB-212 LLD<2.54E+00 LLD<2.54E+C0 239.00
PB-214 LLD<3.19E+00 LLD<3.19E+00 351.92
P0-210 LLD<I1.01E+05 LLD<1.01E+05 804.00
PO-214 LLD<$.80E+03 LLD<9.80E+03 799.70
P0-216 LLD<5.84E+04 LLD<5.84E+04 804.90
PU-239 LLD<1.46E+04 LLD<1.46E+04 129.30
PU-241 LLD<4.80E+05 LLD<4.80E+05 148.57
RA-224 LLD<2.75E+01 LLD<2.75E+01 240.99
RA-226 LLD<2.70£+01 LLD<2.70E+01 186.10
RB-88  LLD<7.92£+00 LLD<7.92E+00 1836.00
RB-89  LLD<5.74E+00 LLD<5.74E+00 1031.88
RN-220 LLD<1.04E+03 LLD<1.04E+03 549.73
RU-103 LLD<1.31E+00 LLD<1.31E+00 497.08
RURH106 LLD<2.36E+01 LLD<2.36E+01 621.80
SB-124 LLD<1.26E+00 LLD<1.26E+00 602.72
SB-125 LLD<1.39E+01 LLD<1.39E+01 176.33
SC-46  LLD<1.53E+00 LLD<1.53E+00 1120.45
SE-75  LLD<1.77E+00 LLD<1.77E+00 264 .66
SN-113  LLD<1.75E+00 LLD<1.75E+C0 391.67
SR-86  LLD<1.66E+00 LLD<1.66E+00 513.99
SR-91  LLD<2.17E+00 LLB<2.17E+00 555.60
SR-92  LLD<1.06E+00 LLD<1.06E+00 1383.94
TA-182 LLD<3.33E+00 LLD<3.33E+00 1121.30
TC-99M LLD<1.10E+00 LLD<1.10E+00 140.51
TE-123M LLD<1.13E+00 LLD<1.13E+00 159.00
TE-125M LLD<3.52E+02 LLD<3.52E+02 109.27
TE-132 LLD<1.23E+00 LLD<1.23E+00 228.16
TH-228 LLD<1.24E+02 LLD<1.24E+02 84.37
TL-208 * LLD<1.30E+00 LLD<1.30E+00 583.14
U-235  LLD<1.80E+00. LLD<1.80E+00 185.71
U-237  LLD<4.82E+00 LLD<4.82E+00 208.00
W-187  LLD<4.44£+00 LLD<4.44E+00 685.74
XE-131M LLD<4.65E+01 LLD<4.65E+01 163.98
XE-133 LLD<4.42E+00 - LLD<4.42E+00 81.00
XE-133M LLD<1.08E+01 LLD<1.08E+01 . 233.21
XE-135 LLD<1.23E+00 LLD<1.23E+00 249.79
XE-138 LLD<S.05E+00 LLD<9.05E+00 258.41
Y-88 LLD<7.52E-01 LLD<7.52E-01 1836.06
Y-91 LLD<4.65E+02 LLD<4.65E+02 1204.90
Y-91IM  LLD<1.64E+00 LLD<1.64E+00 555.60
IN-65  LLD<4.11E+00 LLD<4.11E+00 1115.55
IR-95 LLD<2.16E+00 LLD<2.16E+00 756.73
ZR-97  LLD<1.14E+00 LiD<1.14E+C0 743.33

- v - = - A A — —

TOTAL 7.87E+01 +i4.78E+00 7.87E+01 +-4.78E+00

EBAR = *%***x MEY/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 7.87E+01 (+-4.78E+00) UC/LI
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% TECH. SPEC. = *wkbnk (q_ink)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT U$ED IN ANALYSIS

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

93.35 46.58  53. 95.7 7.80E+00
99.70  49.75 ' 36. 96.4 4.05E+00
PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

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

2922.43 1461.03 169, 16.0 1.60E+01
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CANBERRA SPECTRAN-F Vi.OS SOFTWARE
222-S COUNTING ROOM

DETECTOR NUMBER: 1
SPECTRUM SIZE:

27-AUG-90 13:22:40

ANALYSIS PARAMETERS
MCA UNIT NUMBER: 2

/
4096 CHANNELS

ADC UNIT NUMBER: 1.0

GEOMETRY NUMBER: 42

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:
PEAK CONFIDENCE FACTOR: 85.0% °
IDENTIFICATION ENERGY WINDOW: +- 1,50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY
ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUMMiQVED IN DISK FILE: SD1084

ANALYZED BY: _
SAMPLE DESCRIPTION: F568

GEOMETRY DESCRIPTION:

SAMPLE SIZE:

1.0000E-03 LI

STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 15-MAR-90 AT 04:41:44
COLLECT LIVE TIME:

DECAYED TO

REAL TIME:

DEAD TIME:

0. DAYS,

3000. SECONDS
© 3006. SECONDS
"0.20 %

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89

EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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4 ON EACH SIDE OF PEAK

/ CONVERSION FACTOR: 5.0000E-02



222-5 COUNTING ROOM 27-AUG-90 13:22:40
+PEAK ANALYSIS

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

1¢ 1127.31 563.13 1.39 475. 428. 17.4 Ecs-134,
‘ . U-152
2C 1139.70 569.32 1.39 485. 740. 14.4 Bgs-134,
: -207
3 1210.36 604.64 1.47 520. 4961. 3.1 CS-134
4 1324.22 661.55 1.53 326. 13178. 1.8 CS-137
4B 661.82 35. 46.4
5C . 1592.50 795.68 1.50 258. 3527. 4.2 (S-134
6C 1604.72 801.79 1.50 246. 368. 13.7 CS-134
7 234708 1173.09 1.79 210. 4735. 3.0 CO-60
8 2665.49 1332.42 1.86 39. 4119. 3.1 C0-60
9 2730.86 1365.14 1.58 7. 99, 21.4 CS-134
10 2922.13 1460.87 2.48 10. 172.  16.0 K-40
108 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0O11
BACKGROUND DESCRIPTION: BKOO11l

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: = 6000. SECONDS
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222-S COUNTING ROOM 27-AUG-90 13:22:40

SAMPLE: F568
DATA COLLECTED ON 15-MAR-90 AT 04:41:44

62

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONU C LIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
- DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<7.40E+00 LLD<7.40E+C0 911.07
AG-108M LLD<2.06E+00 LLD<2.06E+00 433.94
AG-110M LLD<1.06E+01 LLD<1.06E+01 657.76
AM-241 LLD<8.73E+00 LLD<8.73E+00 . 59.54
AM-243 LLD<2.29E+00 LLD<2.29E+00 74.67
AR-41  LLD<1.23E+00 LLD<1.23E+00 1293.64
AU-198 LLD<1.86E+00 "'LLD<1.86E+00 411.80
BA-133 LLD<2.82E+00 LLD<2.82E+00 356.02
BA-139 LLD<5.43E+00 LLD<5.43E+00 165.85
BA-140 LLD<6.94E+00 LLD<6.94E+00 537.27
BA-141 LLD<5.59E+00 LLD<5.59E+00 190.23
BE-7 LLD<1,93E+01 LLD<1.93E+01 477.59
BI-207 LLD<1.78E+00 LLD<1.78E+00 569.70
8I-212 LLD<2.31E+01 LLD<2.31E+01 727.27
BI-214 LLD<1.01E+0l LLD<1.01E+01 609.32
CD-109 LLD<3.37E+01 LLD<3.37E+01 88.03
CE-139 LLD<1.23E+00 LLD<1.23E+00 165.85
CE-141 LLD<1.90E+00 LLD<1.90E+00 145,44
CEPR144 LLD<1.58E+01 LLD<1.58E+01 133.51
C0-56  LLD<1.78E+00 LLD<1.78E+00 846.76
€0-57  LLD<1.03E+00 LLD<1.03E+00 122.06
C0-58  LLD<1.76E+00 LLD<1.76E+00 810.75
C0-60 1.96E+02 +LG.41E+00 1.96E+02 +-6.41E+00 1332.50 -0.08
: 1173.24 -0.15
CR-51  LLD<1.43E+01 LLD<1.43E+01 320.09
CS-134 - 1.27E+02 +-5 53E+00 1.27E+02 +-5.53E+00 795.84 -0.17
604.70 -0.06
CS-136 LLD<1.79E+00 LLD<1.79E+00 818.51
€S-137 4.08E+02 +-8 75E+00 4,08E+02 +-8.75E+00 661.65 -0.10
Cs-138 LLD<1.38E+00 LLD<1.38E+00 1435.86
EU-152 LLD<3.04E+00 LLD<3.04E+00 1408.01
EU-154 LLD<3.24E+00 LLD<3.24E+00 1274.45
EU-155 LLD<4.02E+0Q LLD<4.02E+00 105.31
FE-59  LLD<4.53E+00 LLD<4.53E+00 1099.25
HF-181 LLD<2,13E+00 LLD<2.13E+00 482.20
HG-203 LLD<1.65E+00 LLD<1.65E+00 279.20
"1-131  LLD<2.07E+00 LLD<2.07E+00 364.48
[-132  LLD<2,80E+00 LLD<2.80E+00 667.69
1-133  LLD<1.94E+00 LLD<1,94E+00 529.69
1-134  LLD<2.53E+00 LLD<2.53E+00 847.03
1-135  LLD<4.50E+00 LLD<4.50E+00 1260.41
K-40 LLD<1.85E+01 LLD<1.85E+01 1460.75
KR-85  LLD<4.26E+02 LLD<4.26E+02 513.9%
KR-85M LLD<1,22E£+00 LLD<1.22E+00 151.17
KR-87  LLD<4.55E+00 LLD<4.55E+00 402.58
KR-89  LLD<6.73E+01 LLD<6.73E+01 220.90
LA-140 1 1D<6.86E-01 LLD<6.86E-01 1596.20



- Tkl

LLD<3.84E+00

LA-142 LLD<3.84E+00 641.83
MN-54  LLD<1.73E+00 LLD<1.73E+00 834.83
MN-56  LLD<2.ClE+00 LLD<2.01E+00 846.76
NA-22  LLD<1.07E+00 . LLD<1.07E+00 1274.55
NA-24  LLD<1.S50E+00 LLD<1.50E+00 1368.60
NB-94  LLD<1.58E+Q0 LLD<1.58E+00 702.63
NB-95  LLD<1.63E+00 LLD<1.63E+00 765.78
NB-97  LLD<1.28E+01 LLD<1.28E+01 657.92
NP-238 LLD<7.72E+00 LLD<7.72E+00 984.45
NP-239 LLD<9.48E+00 LLD<9.48E+00 277.60
PA-233 LLD<4.17E+00 LLD<4.17E+00 311.98
PA-234M LLD<3.77E+02 LLO<3.77E+02 1001.03 -
PB-210 LLD<4.92E+01 LLD<4.92E+01 465.03
PB8-212 LLD<3.06E+00 . LLD<3.06E+00 239.00
PB-214 LLD<4.56E+00 LLD<4.56E+00 351.92
PQ-210 LLD<1.62E+05 LLD<1,.62E+05 804.00
P0-214 LLD<6.74E+04 LLD<6.74E+04 799.70
PO-216 LLD<1.36E+05 - LLD<1.36E+05 804.90
PU-239 LLD<1.38E+04 LLD<1.38E+04 129.30
PU-241 LLD<4.87E+05 *LLD<4.87E+05 148.57
RA-224 LLD<3.34E+01 . LLD<3.34E+01 240.99
RA-226 LLD<2.9CE+01 : LLD<2.90E+01 186.10
RB-88  LLD<9.27E+00 LLD<9.27E+00 1836.00
RB-89  LLD<9.20E+00 LLD<9.20E+00 1031.88
RN-220 LLD<1.53E+03 LLD<1.53E+03 549.73
RU-103 LLD<1.87E+00 . LLD<1.87E+00 497.08
RURH106 LLD<3.23E+01 LLD<3.23E+01 621.80
SB-124 LLD<3.09E+00 LLD<3.09E+00 602.72
5B-125 LLD<1.54E+01 . LLD<1.54E+01 176.33
SC-46  LLD<2.20E+00 LLD<2.20E+00 1120.45
SE-75  LLD<2.27E+00 | LLD<2.27E+00 264.66
SN-113 LLD<2,55E+00 LLD<2.55E+00 391.67
SR-85  LLD<1.87E+00 LLD<1.87E+00 513.99
SR-91  LLD<3.06E+00 . LLD<3.06E+00 555.60
SR-92  LLD<1.10E+00 LLD<1.10E+00 1383.94
TA-182 LLD<6.32E+00 | LLD<6.32E+00 1121.30
TC-994 LLD<1.06E+00 LLD<1.06E+00 140.51
TE-123M LLD<1.14E+00 LLD<1.14E+00 159.00
TE-125M LLD<3.04E+02 . LLD<3.04E+02 109.27
TE-132 LLD<1.44E+00 LLD<1.44E+00 228.16
TH-228 LLD<9.91E+01 LLD<9.91E+01 84.37
TL-208 LLD<2.21E+00 LLD<2.21E+00 583.14
U-235 LLD<1.94E+00 LLD<1.94E+00 185.71
U-237 LLD<5.64E+00 LLD<5.64E+00 208.00
W-187  LLD<5,34E+00 LLD<5.34E+00 685.74
XE-131M LLD<5.26E+01 LLD<5.26E+01 163.98
XE-133 LLD<3.69E+00 LLD<3.69E+00 81.00
XE-133M LLD<1.26E+01 - LLD<1.26E+01 233.21
XE-135 LLD<1.48E+00 LLD<1.48E+00 249.79
" XE-138 LLD<1,.12E+01 - LLD<1.12E+01 258.41
Y-88 LLD<8.79E-01 LLD<8.79E-01 1836.06
Y-91 LLD<4.23E+02 LLD<4.23E+02 1204.90
Y-91M  LLD<2.32E+00 - LLD<2.32E+Q0 555.60
IN-65  LLD<4.60E+00 - LLD<4.60E+00 1115.55
ZR-95  LLD<3.07E+Q0 - LLD<3.07E+00 756.73
IR-97  LLD<1.49E+0C LLD<1.49£+00 743.33

1
--------------------------------------

TOTAL 7.31E+02 +-1.22E+01 7.31E+02 +-1,22E+01
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EBAR = *ick* MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1,73E-09 UC/LI

TOTAL MEASURED ACTIVITY = 7.31E+02 (+-1.22E+01) UC/LI
% TECH. SPEC. w *wwiww’ (4 wiowx)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

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

1127.31 563.13 428, 17.4  1.83F+01
1139.70 569.32 740, 14.4  3.20E+01
1604.72 801.79 368. 13.7 2.11E+01

2730.86 1365.14  99. 21.4  8.B4E+00

. PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

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

2922.13 1460.87. 172, 16.0 1.63E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-5 COUNTING ROOM 27-AUG-90 13:28:16

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5 '
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0% -

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1087
ANALYZED BY: MAX

SAMPLE DESCRIPTION: F569

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI ./ CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOCO

COLLECT STARTED ON 15-MAR-90 AT 07:10:10
COLLECT LIVE TIME:  3254. SECONDS
REAL TIME: ' 199. SECONDS
DEAD TIME: -1535.18 %
DECAYED TO 0. DAYS, 0.0000 HQURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-5 COUNTING ROCM - 27-AUG-90 13:28:16
'PEAK ANALYSTIS

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

1€ 1127.55 563.25 1.38 459. 523. 12.7 E331§34,
’ -152
2C 1139.64 569.29 1.38 494, g890. 11.4 B%S;é;4,
3 1210.42 604.67 1.52 526. 5470. 2.9 CS-134
4 1324.31 661.60 1.59 393. 9861. 2.1 CS-137
48 661.82 38. 46.4
5C. 1592.64 795.75 1.54 258. 3854. 4.0 (S-134
6C 1604.90 801.88 1.54 258, 405. 14.2 (S-134
7 2347.09 1173.10 1.83 230. 5233. 2.9 CO0-60
8 2665.64 1332.50 1.90 72. 4671. 2.9 (0-60
9 2730.89 1365.15 1.76 - 20. 92. 25.4 (S-134
10 2922.37 1460.99 2.02 11. 178. 15.9 K-40

108 1461.77 197. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O11
BACKGROUND DESCRIPTION: BKOO11

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME:  6000. SECONDS
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222-S COUNTING ROOM 27-AUG-90 13:28:16

SAMPLE: F569
DATA COLLECTED ON 15-MAR-90 AT 07:10:10

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATIONEERY uCi/LI ENER?ZES?MPARISON ‘
' D
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<7.24E-01 LLD<7.24£-01 911.07
AG-108M LLD<1.84E-0l LLD<1.84E-01 433.94
AG-110M LLD<8.41E-0] LLD<8.41E-01 657.76
AM-241 LLD<7.59E-01 LLD<7.59E-01 59.54
AM-243 LLD<2.01E-0l LLD<2.01E-01 74.67
AR-41  LLD<1.15E-01 LLD<1,15E-01 1293.64
AU-198 LLD<1.64E-01 LLD<1.64E-01 411.80
BA-133 LLD<2.45E-01 LLD<2.45E-01 356.02
BA-139 LLD<4.12E-01 LLD<4.12E-01 165.85
BA-140 LLD<6.21E-Q1 LLD<6.21E-01 537.27
BA-141 LLD<2.36E-01 LLD<2.36E-01 190.23
BE-7 LLD<1.72E+00 LLD<1.72E+00 477.59
BI-207 LLD<1.70E-01 LLD<1.70E-01 569.70
BI-212 LLD<2.23E+00 LLD<2.23E+00 727.27
BI-214 LLD<1.00E+00 LLD<1,00E+00 609.32
CD-109 LLD<2.87E+0C LLD<2.87E+00 88.03
CE-139 LLD<1.12E-01 LLD<1.12E-01 165.85
CE-141 LLD<1.72£-01 LLD<1.72E-01 145.44
CEPR144 LLD<1.43E+00 LLD<1.43E+00 133.51
C0-56 LLD<1.73E-01 LLD<1.73E-01 846.76
C0-57 LLD<9.2BE-02 LLD<9.28E-02 122.06
€0-58 LLD<1.69E-01 LLD<1.69E-01 810.75
C0-60 2.05E+01 +-6,38E-01 2.05E+01 +-6.38E-01 1332.50 -0.00
: . 1173.24 -0.14
CR-51  LLD<1.27E+00 LLD<1.27E+00 320.09
CS-134 . 1.28E+0! +-5.38E-01 1.28E+01 +-5.38E-01 795.84 -0.10
I 604.70 -0.03
CS-136 LLD<1.71E-0 LLD<1.71E-01 818.51
€S-137 2.81E+0] +-6.78E-01 2.81E+01 +-6.78E-01 661.65 -0.05
C5-138 LLD<9.04E-02 LLD<9.04E-02 1435.86
EU-152 LLD<3.59E-01 LLD<3.59E-01 1408.01
EU-154 LLD<2.89E-01 LLD<2.89E-01 1274.45
EU-155 LLD<3.56E-01 LLD<3,56E-01 105.31
FE-59  LLD<3.89E-01 LLD<3.89E-01 1099.25
HF-181 LLD<1.81E-01 LLD<1.81E-Q1 482.20
HG-203 LLD<1.50E-01 LLD<1.50£-01 279.20
[-131  LLD<1.91E-0} LLD<1.91E-01 364.48
[-132 LLD<2.26E-01 LLD<2.26E-01 667.69
[-133  LLD<1.76E-01 LLD<1.76E-01 529.69
I-134  LLD<1.83E-01 LLD<1.83E-01 847.03
1-135 LLD<3.87E-01 LLD<3.87E-01 1260.41
K-40 LLD<1.82E+00 LLD<] . 82E+00 1460.75
KR-85  LLD<3.74£+01 LLD<3.74E+01 513.99
KR-85M LLD<1.02€-01 LLD<1.02E-01 151.17
KR-87  LLD<3.42E-01 LLD<3.42E-01 402.58
KR-89  LLD<7.88E-01 LLD<7.88E-01 220.90
LLD<6.32E-02 LLD<6.32E-02 1596.20

LA-140
687



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
P0-216
PU-239
PU~241
RA-224
RA-226
RB-88
RB-89
RN-220
RY-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
u-237
W-187
XE-131M
XE-133
XE-133M
XE-135
-XE-138
Y-88
Y-~-91
Y-91M
IN-65
I{R-95
IR-97

TOTAL

&8

LLD<3.12E-01
LLD<1.66E-01 :
LLD<1.74E-01

LLD<9.83E-02

LLD<1.44E-01

LLD<1.53E-01

LiD<1.62E-01
LLD<8.22E-01
LLD<7.78E-01
LLD<8.62E-01
LLD<3.87E-01 .

LLD<3.57E+01
LLD<4.39E+00

LLD<2.70£-01 -

LLD<4.18E-01
LLD<1.54E+04

LLD<6.40E+03

LLD<1.30E+04
LLD<1.24E+03

LLD<4.57E+04 -
LLD<2,96E+Q0
LLD<2.64E+00

LLD<3.44E-01
LLD<3.82E-01

LLD<1.44E+02

LLD<1.71£-01
LLD<3.00E+00
LLD<3.09E-01

LLD<1,38E+00

LLD<2.04E-01
LLD<2.02E-01
LLD<«2.33E-01
LLD<1.64E-01
LLD<2.80E-01
LLD<7.87E-02
LLD<5,90E-01
LLD<9.22E~02
LLD<I.03E-01
LLD<2.66E+01
LLD<1.28E-01
LLD<9,26E+00
LLD<1.96E-01

LLD<1.76E-01 -

LLD<5.18E-01
LLD<5.18E-01
LLD<4.68E£+0Q
LLD<3.20E-01
LLD<1.15E4+00
LLD<1.35E-01
LLD«3.99E-01
LLD<6,95E-02
LLD<4.43E+01
LLD<1.61E-01
LLD<4.48E-01
L1D<2.81E-01
LLD<1.49E£-01

6.14E4+01 +-1.07E+00

LLD<3.12E-01
LLD<1.66E-01

© LLD<1,74E-01

LLD<9,83E-02
LLD<1.44E-01
LLD<1.53E-01
LLD<1.62E-01
LLD<8.22E-0]
LLD<7,78E-01
LLD<8B.62E-01
LLD<3.87E-01
LLD<3.57E+01
LLN<4.39E+00
LLD<2,70E-01
LLD<4.18E-01
LLO<I,54E+04
LLD<6,40£+03
LLD<1.30E+04
LLD<1,24E+03

-LLD<4.57E+04

LLD<2.96E+00
LLD<2.64E+00
LLD<3.44E-01
LLD<3.82E-01
LLD<1.44E+02
LLD<1.71E-01
LLD<3.00E+00
LLD<3.09E-01
LLD<1.38E+00
LLD<2.04E-01
LLD<2.02E-01
LLD<2.33E-01
LLD<1.64E-01
LLD<2.80E-01
LLD<7.87E-02
LLD<5.90E-01
LLD<9.22E-02
LLD<1.03E-01
LLD<2.66E+01
LLD<1.28E-01
LLD<9.26E+00
LLD<1.96E-01
LLD<1.76E-01
LLD<5.18E-01
LLD<5.18E-01
LLD<4.68E+00
LLD<3.20E-01
LLD<1.15E+00
LLD<1.35E-01
LLD<3.99E-01
LLD<6.95E-02
LLD<4.43E+01
LLD<1.61E-01
LLD<4.48E-01
LLD<2.81E-01
LLD<1.48E-01

- -y -

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
583.14
185.71
208.00
685.74
163.98
81.00
233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

- -

6.14E+01 +-1,07E+00

STANDARD DEVIATION =

0.05



Pl 4515 0954
EBAR = *w%% MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.46E-09 UC/LI

TOTAL MEASURED ACTIVITY = 6.14E+01 (+-1.07E+00) UC/LI
% TECH. SPEC. = wwddkw (jp_dkwk)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT QSED IN ANALYSIS

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

1127.55 563.25 . 523. 12.7 2.06E+01
1139.64  569.29 - 890. 11.4  3.54E+01
1604.90  801.88 © 405. 14.2  2.14E+01
2730.89 1365.15 92. 25.4 7.57E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

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

2922.37 1460.99  178. 15.9 1.55E+01

69
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Analytical Batch

Las SecMent Seriar #:F0465

WA77344

INSTRUMENT

Praceoure /Rev | LA-925-106/A-2
TecunoLoGist Sue Lai

Date June 22,1990
| TeMpeRATURE N/A

STARTING TIME 0800
| Exorng_ Time 11f40

Customer 1D:89-072

Uranium Analysis
Fusion Dissolution

CHEMIST S..A. Catlow
DescripT1ON. : Las 1D | Descriprion Las ID
1__|_initial LMCS Cheok Std. FO468 12
2 Rangent 8lank : Fo484 13
3 | sampis ' 85.070 FG470 14
4 | Duplicate Sampis 89-070 FO471 15
S Spike of Sample 89-070 F0472 18
6 _|_Finsi LMCS Check Sta. FOA73 17
7 i 18
8 19
9 20
10 21
11 22
Primary Book # Secono Book # Tuiro Bx# { Fruar Vou.
Stanparo Tyee & Arzovor Vor. Artouor Vo.. | & Ater.Vou.| oF Sto.
| LMCS Chock Standard EBE38/1 ul. 5.7 mi.
Spike 58838/1 ul. FO4701 ul 5.7 mL

$ST-102 Rev, F 9/7/90 Intarim




71

ad b . Chah

WATER DIGESTION TEST RESULTS



cL

Single Shell Tank Project

Tank;:

Core:
Segment:
Customer ID:

Laboratory ID:
Water Digestion

Lahoratory ID:

lon Chromatograph
Fluoride

Chloride

Nitrate

Phosphate

Sulfate

Laboratory ID:
Total Organic Carbon

241-U-110
12

4

89-072

Check
Standard

FO426

90.80%
99.70%
101.90%
100.80%
100.80%

Fo474
97.50%

Blank

F0486
Complete

F0438

<1.00E-01 ppm

2.02E-01 ppm
<1.00 ppm
<1.00 ppm
<1.00 ppm
F0486
2.60 ug

Water Digestion

Sample

F0475
2.80

FO475

1.91E+03
<1.03E+03

6.10E+04
<1.03E+04

4.16E+03

FO475
8.98E+02

g/L

ug/g
ug/g
ug/g
ug/g
va/g

ug/g

Laboratory Results of Solids
Units Are Sample Wet Weight

Laboratery Segment Serial No.: F0465

Sample
Duplicate

F0476
1.00E +01

F0476

1.42E+03
1.65E+03
4.70E+04
<1.01E+04
3.66E+03

F0476
7.15E+02

gL

ug/g
ug/g
ug/g
ug/g
ug/g

ug/g

Spike of
Sample

F0477
1.02E +01

F0429

85.60%
102.40%
108.40%
105.60%
110.30%

F0477
96.28%

g/l

Check
Standard

FO574

91.80%
97.50%
102.70%
101.50%
100.50%

F0478
96.70%

IR Sy v o T



€L

Single Shell Tank Project

Tank:

Core:
Segment:
Customer ID:

Laboratory ID:
Water Digestion

Laboratory ID:

lon Chromatograph
Fluoride

Chloride

Nitrate

Phosphate

Sulfate

Laboratory ID:
Total Organic Carbon

241-U-110
12

4

89-072

Check
Standard

F0426

20.80%
99.70%
101.90%
100.80%
100.80%

Fo474
97.50%

Blank

F0486
Complete

F0438

<1.00E-01
2,.02E-01
<1.00
<1.00
<1.00

FO486
2.80

Sample Results on Laboratory Digestions

ppm
ppm
ppm
ppm
ppm

ug

Water Digestion

Laboratory Segment Serial No.:

Sample Sample
Duplicate
FO475 Fo476

8.80 g/l 1.00E+01

F0475 F0476

1.87E+01 ppm 1.42E+01
<1.01E+01 ppm 1.65E+01
598E+02 ppm 4.70E+02

g/L

ppm
ppm
ppm

<1.01E+02 ppm <1.01tE+02 ppm

4,08E+01 ppm 3.56E+01

FO475 FO476
8.80E03 g/l 7.15E-03

ppm

g/L

F0465

Spike of
Sample

FO477
1.02E+01

F0429

85.60%
102.40%
108.40%
105.60%
110.30%

FO477
96.28%

gL

Check
Standard

F0574

91.80%
97.50%
102.70%
101.50%
100.50%

F0478
86.70%

ST LIRE j24
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Analytical Batch

Las SecMeNT SerIAL #:F0465

Customer ID:89-072

INSTRUMENT N/A Water Digestion
Procepure /Rev LA—SO4-101/A_—§ Note: Sample is not sg1ked
: prwr to digestion.

TectnotocIsT S.: Cervantes Bg°§e1u§§ ?Q%Z;dﬁfth samp'le to
| Dare March 07, 1390 appropmate elements.
| TEMPERATURE 25 C

StarTiNGg TIME 1300 03-06-90

EnpIng TIMe 1045 03-07-90

CHemist H. S. Rich

DescripTION Las ID DescripTION Las ID

1 Raagant Blank V FO4856 12

2 Sample 89-072 FO475 13

3__{_Dupilcate Sample 89-072 F0478 14

s | sukeofsampls evo72 FO477 15

5 16

6 17

7 18

8 . 13

9 20

10 21

11 i 22

Primary Book # Secono Book # Turro Bx# | Frnar Vou.

Stanparn TyrE & Airovor Vou. & Attovor Vor. | & Acer.Vor.| o Sm.

N/A

Spike {Saa Nota)

S§5T-102 Rev. F 9/7/90 Interim
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Analytical Batch

Las SecMent Serian #:F0465 Custower 1D:89-072

I NSTRUMENT DIONEX 4000 Ion Chromatograph Analysis
Proceoure / Rev LA-533-105/A-3 Water Digestion
TECHNOLOGEST N. E. Wri ght
Date April 06, 1990
TEMPERATURE 22 ¢
StartINGg TiME 11:00 04-05-90
Ewping Tive 15:15 04-05-90
CHemisT H. S. Rich

DescripTioN Las ID Descripvion Las ID
1 Initial LMCS Chack Std. F0426 12 Sample 89-076 FO571
2 Reagent Blank ; FO438 13 Duplicate Samplo 85-076 FO572
<) Sampls 89-070 F0427 14 Sample Core-007 F0983
4 Duplicate Sample BEB-OTO F0428 18 Duplicate Sample Core-007 FO984
5 Spike of Sample 839-070 FD429 16 7] Duplicats Sample 89-043 FOO54
8 Sample 85—071 FO451 17 Final LMCS Check Std FO574
7 Duplicate Sampla 8:.’]-071 FQ452 18
8 | sample 89-072 FO475 19
] Duplicats Sample 8I9-072 FO478 20
10 §am9[a 83-075 FO547 21
11 Duplicate Sampie 819-075 FO548 22

Primary Book # Secono Book # Thiro Bx# Finae VoL.

StanpARD TYPE & Avrauor Vou. & ALrquor Vo. | & Awar.Vou.| oF So.
LMCS Chack Std. GlC‘l THO/M00 ul 10.1 mL
Spike 35C9-77/300 uk. FO427/50 ul 5.3 ml.

SS8T-102 Rav. F 9/7/90 Interim
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Single Shell Tank
Calibration Record

y

ANALYTE: Ion Chro;natograph

ProceDuRE 2 LA-533-105 Revision: A-3
Tustrumens:  DIONEX 4000 ProperTy Numser: WB24721
Tecunorostst:  Nora Wright PavroLe Numeer:  6B107
Dare: April 03, 1990 '

CaLiBRATION Stanoao ID: 35C9-77 issued April 02, 1990

Anavte Concentration: F 60.0 C1 76.0 N0, 611.0 PO, 606.0 SO, 589.0

Tvee ofF CALIBRATION: ‘Linear

CoMMENTS

av, ra ntun!'n -



Wt 8870 L4601
DIONEX METHOD PARAMETERS - SST.MET

Detector Parameters _
Number of Detectors l LA L BN I L I B B R I B B B R N R NN RS 1
Detector 1 Type . 8 8 % % o0 b s et b s e A RS eSS s CDM

: Report Options
Run Time (minutes)..Ql....'....l...l...'...l..'....l'.....l 11.50
Detector 1 real time Plot SC2lE.cecseessescsssossssssceaseas 20,00
Print REPOIrt.cescesscscscsscccassssacnsssssssancssssscsasnss YES
Prlnt Replot......'.'.“.....l..‘...l"........l'....ll....‘ Yes
AutoScale Replot to.Highest PeaK..eicecsescssntacsssasesaas Yes
Print Retention Times on Chromatograme .ccseeccssscsscscasess Y&S
List Peaks Not Found in thisS rUn...eeeeeeesscesessecssceaess NO
Report Unknowns found in IrN...cccescssssescscscssasnssssess YOS
Record Raw Dat@.ccccenescrettsectscacsrsensssctassssnsessss I@S
Raw Data File Name: ‘A:\20040300.D0S
Record Result Data.'......................-................. No

! Integration Parameters
Sampling Rate (S@CONAdS).eeerscsacssecssacssssscnsssscssansss 0.20
Peak Threshold (mV or uS/data pt interval)....ccceeceessess 0.400
Starting Peak Width (seconds)...ceccresccccsssncscncsasasss 10.0
Peak Area RejeCl..ccivseeessscssccarsssscascssanacsnsssanssse 1000

Integration Timed Events

Time Description

Calibration Parameters

External or Internal Calibration.....ceccceescccsceassececcass External
Calibrate by Area or Height.....vicveveececeeceeasuaresss... Height
Replace Or Average CalibrationS..eeeeeseensessearseecnsaasss Replace
Number Of Levels for CalibratioN....ccceecscsecccccaascncas 6
Calibration fit CypPe...ccinecerseccsersccnncssssennasesssass Quadratic
Response Factor for UnkNown peakS..:.scccessccecnssosssanssss 0.0
Default Injection Volume.....ceeeeeenccvcersscsccscacncsssons L.O
Default Dilution FACtOr..iccescsesocnsossrcscasscsnassssnsass 1.0

Area Reject for Reference PeaXKS.:ssecescessccasessasssessess 1000
Percent Retention Time Window for Reference PeakS..s.sece0es 5.0



78

2l 5525, 2467

FLUORIDE Retention Time
C:\WINDOWS\AI400\METHOD\SST.MET

Component # 1
Reference Peak

l1.02

Least Squares Slope = 4.11817E-004

Least Squares Intercept = =6,11181E-002

Ka = ‘ -3.36922E-010
Level Amount Area Height
1 1.19800E-001 1733 320
2 2.98500E-001 4705 821
3 5.94100E-001 9348 1644
4 1.17650E+000 21998 3547
5 2.30800E+000 37180 5315
6 4.44440E+000 74116 - 11092

CHLORIDE Retention Time
C: \WINDOWS\AI400\METHOD\SST.MET

7.20825E=-004

-7.89437E-002

Component # 2
Reference Peak

Least Squares Slope =
Least Squares Intercept =

1.62

Ka = -1.05413E-008
Level Amount Area Height
1 1.51700E-001 1456 241
2 3.78110E-001 4024 594
3 7.52480E-001 8080 1191
4 1.49020E+000 17215 2702
5 2.92300E+000 28370 4066
6 S.§2950E+000 59291 9183

NITRITE Retention Time 1.95
C:\WINDOWS\AI400\METHOD\SST.MET

= 6.03697E~-004

= 4.43064E-~-001

Component # 3
Reference Peak
Least Squares Slope
Least Squares Intercept

Window Size

Window Size

Window Size

Ka = 3.82504E-009

Level Amount Area Height

1 1.06990E+000 8937 1360

2 2.66670E+000 25698 3518

3 5.30700E+000 53506 7323

4 * 1.05099E+001 114215 15244

5 2.06146E+001 218918 28443

6 3.97026E+001 440177 49476
Component # 4 BROMIDE Retention Time 3.00
Reference Peak FLUORIDE Window Size 5.00%
Least Squares Slope = 1.66948E=003
Least Squares Intercept = 2.80223E-001
Ka = ; -5.76698E-010

Level Amount Area Height

1 1.00100E+000 0 495

2 2.49500E+000 0 1341

3 4,96500E+000 0 2740

4 9.86850E+000 0 5689

5 1.92877E+001 0 11502

6 4] 22240

3.71471E+001
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it 33 (Red

Component # 5 NITRATE
Reference Peak
Least Squares Slope ==
Least Squares Intercept =

Ra =

Level Aﬁount

Retention

2.11324E-008

Time

3.70
C:\WINDOWS\AI400\METHOD\SST .MET
2.26506E-003
~5.58779E-001

Window Size

Area Height
1 1.21960E+000 7363 607
2 3.03970E+0C0 15564 1518
3 6.04950E+000 39111 2906
4 1.19805E+001 83794 5858
5 2.349591E+001 132213 9250
6 4,52580E+001 274103 17468
Component # 6 PHOSPHATE Retention Time 6.03

Reference Peak
Least Squares Slope =
Least Squares Intercept =
Ka = :

Level Aﬁount

6.51026E-003
=-2.98628E-001
=1.07878E-007

C:\WINDOWS\AI400\METHOD\SST.MET

Area Height
1 1.20960E+000 3420 198
2 3.01490E+000 9585 519
3 6.00000E+0Q00 19755 1057
4 1.18824E+001 32539 1886
5 2.33068E+001 69406 3876
6 4.48876E+001 142872 8003

Component # 7 SULFATE Retention Time 7.48

Reference Peak
Least Squares Slope =
Least Squares Intercept =
RKa =

Level Amount

3.09635E~003
-7.42866E-001
-2.82182E-008

C:\WINDOWS\AI400\METHOD\SST.MET

Window Size

Window Size

Area Height

1 1.17560E+000 10745 515

2 2.93030E+000 26326 1236

3 5.83170E+000 50588 2357

4 * 1.15491E+001 75004 4005

5 2.26530E+001 163581 8158

6 4.36284E+001 343157 16953
Component # 8 ., 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 = ! 0.000Q00E+000

Level Amount Area Height

i 0.00000E+000Q 0 0

2 0.0000QE+QQO 0 0

3 0.00000E+000Q 4] 4]

4 0.00000E+000 0 0

5 0.00000E+000 0 Q

6 98993 5848

0.00000E+000



12200

Response

10100

Response

54420

Response

24460

Response

80

RELRNANAY

0 Toncentration(ug/ml) %.88884

0 Concentration(ug/m1) 6.19245

Component: FLUORIDE

Fit Type: Quadratic
Conc = ( -3.36§9224e-010
( 4.118173e-004 * Resp )+

Component: CHLORIDE

Fit Type: Quadratic
Conc = ( -1.054134e-~008
( 7.208249e¢-004 * Resp )+

Component: NITRITE

Fit Type: Quadratic
Conc = ( 3.824921e-009 *
( 6.037006e-004 * Resp )+

0 00§centration(ug/ml) 43.6729

1

0 Concentration(ug/ml) 70,8618

Component: BROMIDE

Fit Type: Quadratic
Conc = { -5.766983e-010
( 1.669477e-003 * Resp )+



19210

Response

8803

Response

18650

Response

81

P! 552 .2hh
Component: NITRATE
Fit Type: Quadratic
Conc = ( 2.113242e-008 *
( 2.265060e-003 * Resp )+
CObcentration(ug/mI) 49,7838

Component: PHOSPHATE

Fit Type: Quadratic
Conc = ( -1.078779e-007
( 6.510264e-003 * Resp )+

Concentration(ug/mi) 49.3764

Component: SULFATE

Fit Type: Quadratic
Conc = ( -2.821818e-008
( 3.0956352e-003 * Resp )+

COﬁcentration(ug/mI) 47.9912



P2 5305, 060

DATA REPROCESSED ON Mon  -Jul 02 13:05:05 1990

Sample Name: AUTOCAL1R Date: Tue Apr 03 10:17:01 1990
Data File : A:\90040300.D03

Method ! C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address: 1 System : 1 Cycle#: 3 Detector: CDM

!
kkkdhkhkkhkhhkkhrrkhkhikkhhrsr EXTERNAL STANDARD REPORT dhhkkkkkhhhhhhhkkdhhhhhhhhiht

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 ' 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 1.02 FLUORIDE : 1.198e-001 1.733e+003 320 1 0 0.00%

2 1.63 CHLORIDE [ 1.517e-=001 1.456e+003 241 1 0 0.00%

3 3.75 NITRATE ' 1.220e+000 7.363e+003 607 1 0 0.00%

4 6.07 PHOSPHATE : 1.210e+000 3.420e+003 198 1 0 0.00%

5 7.52 SULFATE : 1.176e+000 1.075e+004 515 1 0 0.00%
0.65 3.7

7.52

us

-0.10

g

Minutes



DATA REPROCESSED ON Mon Jul 02 14:37:19 1990

Sample Name: AUTOCALZ2R

Data File : A:\90040300.D04

Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycled: 4

Date: Tue Apr 03 10:29:21 1990

Detector: CDM

e dede ke dek gk kd ke kedk Rk ok kdkokddk ok ok % e de de de ke ke ke ok dede Je do kK de ke de de ke dede do ke ke ke ke ke

EXTERNAI, STANDARD REPORT

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 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
1l 1.02 FLUORIDE 2.984e-001 4.705e+003 821- 1 0 0.00%
2 l1.62 CHLORIDE 3.783e-001 4.024e+003 594 1 0 =-1.02%
3 3.73 NITRATE 3.039%9e+000 1.956e+004 1518 1 0 =0.44%
4 6.02 PHOSPHATE 5.755e+000 9.585e+003 519 1 0 -0.82%
5 7.47 SULFATE 6.145e+000 2.,633e+004 1236 1 0 =0.67%
1.69
3.73
7.47
1.02
us
1.62
6.02
-6.19 ; f ' . ! :
0 2 4 6 8 10

Minutes

83



Y2l 55252468

DATA REPROCESSED ON Mon Jul 02 14:37:59 1990

Sample Name: AUTOCAL3R Date: Tue Apr 03 10:41:41 1990

Data File : A:\90040300.D05
Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cycle: 5 Detector: CDM

o an et v

kkkkkkkkkkkhkkkhkhkkkkhk EXTERNAL STANDARD REPORT %t ded s s s e & e ek de e ok

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 : 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 1.02 FLUORIDE 5.941e-001 9.348e+003 1644 1 0 0.00%

2 l.62 CHLORIDE 7.523e~-001 8.080e+003 1181 1 0 =-1.02%

3 3.70 NITRATE 6.051e+000 3.91lle+004 2906 1 0 =-1.33%

4 6.03 PHOSPHATE 8.564e+000 1.976e+004 1057 1 0 -0.55%

5 7.48 SULFATE 8.817e+000 5.059e+004 2357 1 0 =-0.44%
3.19

3.70
7.48
1.02
us
1.62
6.03
-0.33 ]

84

Minutes

10



DATA REPROCESSED ON Mon Jul 02 14:38:33 13890

Sample Name: AUTOCAL4R Date: Tue Apr 03 10:54:02 1990

Data File : A:\90040300.D06
Method : C:\WINDOWS\AI40C\METHOD\SST,MET
CIM Address: 1 System : 1 Cycle#: 6 Detector: CDM

kkhkkhhhhkrhkhhihhhkokkr EXTERNAL STANDARD REDPORT ettt e o dedo oo e de oo oo ok de s dooe e e de e e ko ook

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 L 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 1.02 FLUORIDE E 1.177e+000 2.200e+004 3547 1 0 0.00%
2 1.63 CHLORIDE : 1.490e+000 1.722e+004 2702 1 0 0.00%
3 3.687 NITRATE . 1.198e+001 8.379e+004 5858 1 0 =2.22%
4 6.03 PHOSPHATE 1.460e+001 4.206e+004 2212 1 0 -0.55%
5 7.50 SULFATE 1.496e+001 1.068e+005 4931 1 0 =0.22%
6.47 :
: "3J7
7.50
1.02
us 1.63
6.03
)}

-0.51 ' - + + + i

Minutes

85



DATA REPROCESSED ON Mon Jul 02 14:39:07 1990

—_ s s v e s e s st A . e - s e e e P A e i et . .
— o e s ———r— e ]

Sample Name: AUTOCALSR : Date- Tue Apr 03 11:06:22 1990
Data File : A:\90040300.D07

Method C: \WINDOWS\AI400\METHOD\SST MET
CIM Address: 1 System : 1 CYcle# 7 Detector: CDM

- aian -

dede ko dedode de e de ook e e o de ke ke ke EXTERNAL STANDARD REPORT &k e dedededo i dede dode d do de e e dede & ke oo e e de e ke ke

Stop time = 11.50 Minutes_ Number of Data Points = 3450
Area reject = 1000 } One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
FEAK RET PEAK ‘ CONC. in REF % DELTA
NUM TIME NAME ; ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 3.050e+000 4.520e+004 7323 1 0 0.00%
2 1.63 CHLORIDE : 3.751e+000 3.558e+004 5631 1 o 0.00%
3 3.60 NITRATE , 2.86%9e+001 1.757e+005 11209 1 0 =4.,00%
4 6.02 PHOSPHATE ‘ 2.675e+001 8.81lle+004 4535 1 0 -0.82%
5 7.50 SULFATE ) 2.728e+001 2,192e+005 10100 1 o =-0.22%
12,42
3.60
7.50
1.02 ;
us 1.63 |
6.02
P i
" ; L N s 1
.1.20 T ‘ T T T T
0 2 : 4 6 8 10
Minutes

86



A ETA AT

DATA REPROCESSED ON Mon!Jul 02 14:39:42 1990

St — — — — —

Date: Tue Apr 03 11:18:42 1990

Sample Name: AUTOCALGR

Data File : A:\90040300.D08
Method : C:\WINDOWSNAI400\METHOD\SST.MET
CIM Address: 1 System @ 1 Cyclei: 8 Detector: CDM

khkkkkkkkhhkkhkhhkkkirkrkx EXTERNAL STANDARD REPORT ddekkkkhhikkhikkhhkkihrhhihhihd

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 ' One Data Point per 0.2 seconds
Amount Injected = 1 . bilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 5,778e+000 9.886e+004 14697 2 0 0.00%
2 1.63 CHLORIDE 7.060e+000 7.699e+004 11887 2 o 0.00%
3 3.52 NITRATE 5.544e+001 3.641e+005 21314 1 0 =-6.22%
4 5.92 PHOSPHATE 5.042e+001 1.851e+00%5 8060 1 0 =2,47%
5 7.40 SULFATE 5.218e+001 4.591le+005 20537 1 0 =-1.55%
23.50
3.52
7.40
1.02
1.63
us
5.92
-2.17 + j = = ' i
0 2 i 4 6 8 .10

Minutes

87
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0 T0T T Te\SMOPUTA\:D TR\SMOPUTM\:D TLS ¥1
) T0T T TE\SMOPUTM\:D Te\SMODUTIM\:D asvs €T
0 T0t T Te\SMOPUTAM\:D> Te\sSMopulm\:d LYS 2T
0 T0T T Te\SMOPUTA\:!D Te\SMOPUTA\:D asLy TT
0 T0T T Te\smoputa\:o Te\sSMOopuTs\:o GLY 0T
0 T0T T Te\SMOpUTM\:o Te\SMopuTM\:D azsv 6
0 T0T T Te\smoputs\:do Te\SMopuim\:o 1114 8
0 10T T TE\SMOPUTM\:D TE\SMOPUTA\ID © S62F% L
0 T0T T Te\smoputm\:0 Te\SMOpuTA\:D asey 9
] T0T T Te\SMOPUTA\:D Te\SMOPUTA\:D LZY S
0 1 T Te\SAOPUTA\:D Te\smopuim\:o g8ty v
0’ TO0T T Te\sSMopuTM\:D Te\SMOPUTM\:D OH-TTIO9/SOWI €
0 T T Te\SMopuTM\ :0 Te\SMOpuIm\:D JNYIE z
] T T Te\Smoputm\:d Te\SMopuTm\:d dNLIS T
PAS JUI UOTINTTA Suniop 9TTd ®3R°@ SWeN POYlIeH sweN @Tdues aoofur

HOS*0050¥006\:V - TINQIHOS XIANOIQ _ :

SEWITEICG 184,

32 =



Thu Apr 05 11:44:48 1990!

s et e e o e e et e ot e e ey

! Sample Name: SETUP C Date:
]

Data File 2 c:\windows\aid400\data\?00-«59463.d01

h
Method ci\windows\ai40O0\method\sst.met '
H

CIM Address: 1 System : 1 Cyclet: i Detector: CDM
FERKKEKKREKKKRKKRKAKKKX EXTERNAL STANDARD REFPORT XAXXKEKKKKKKKRRKRKKKKRXKKR
Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number aof Data Points = 3430 One Data Foint per 0.2 seconds
Areareject = 1000 j
Amount Injected = 1 Dilution factor = 1
FEAK RET FPEALK, + QONG. in REF % DELTA
NuM  TIME MNAME § ug/ml AREA HEIGHT BL PEAE RET TIME
0.01

i
ug ' ! T
!
1
900 0 2 i 3 g 10
| | i |

89 ;



al Bl 2474

——— et ek et i et ——rcm=

== — — e ———

BLANK : Date: Thu Apr 058 11:37:04 19901

c: \wlndnws\a1400\data\900—596 .42

c:\windows\ai400\method\sst.met
1 System : 1 Cycled: 2 Detectaor: CDM !

.
= mmas

! Sample Mames:
i Data File

! Method

1 CIM Address
== S===otmme s

KERKEKEKKRRKKKKRKKRRKREX  EXTERNAL STANDARD REFORT RREKKKKKEKKKXKAKKKKRKRKRKKK

1)
]
)
1
]

on BE B BF

Start Time = 0.00 minutes . Stop time = 11.30 Minutes

Numbar af Data Foints = 34350 Une Data Point per 0.2 seconds

Areareject = 1000 '

Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK . CONC. in REF % DELTA

NUM TIME NAME . uwg/ml AREA HEIGHT BlL. FEAK RET TIME
1 1.38 ., 0.000e+000 1.,021e+Q03 106 1

0.13

us

-0.02 ' P j
¢ 2 f 4 6 8 10
Minutes .

S0



Tal 5%

i

F L3

2475

Pt

Data Fila :

Me thod

CIM Address: 1

System

! Sample Name: LMCS/6C11-HO

1

c:\windows\ai400\data\?00-=-3963.d03
¢ \windows\ai400\method\sst.met
Cycled#: 3

Detector:

CDM

Date: Thu Apr 08 12:09:1i8 19901

]
1
]
13
[}
1)

Start Time
Number of Data Points

= Q.00 minutes

Areareject = 1000

= 3450

Stop time =

11.50 Minutes
One Data Point per 0.2 seconds

KEXKKRRRKRKKRKRKKKKARAKX  EXTERNAL STANDARD REFORT  AXKKKRRKKKKXKKKKKKKKRKKKKK

Amount Injected = 1 D%lutinn factor = 101
PEAK RET PEAK. ] CONC. in REF 7% DELTA
NUM  TIME NAME ug/mil AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 5.097e+001 9.542e+003 1452 1 0 =1.64%
2 1.58 CHLORIDE 7.181e+001 7.920e+003 1209 1 0 ~3.0&6%
2 Z.32 NITRATE 6.1062+002 3I.9392+004 2949 1 (o] O.Q0%
4 5,88 FHOSFHATE 4. 038e+002 I2.002a+004 1084 1 0 —-0.348%
o 7 .02 SULFATE . & 26B8e+002 S.312e+004 2626 1 o -53.18%
3.30 :
352
A
7.02
.00
us 1.68
5.88
_—_fl o S— L
_“‘b——_ﬂ—ﬂ
: 4
‘042 ’ i i o T
21 2 4 6 8 16

Mirittae



ot e et et e e e e e gt =t i i = e = e
! Sample Name: 43BR oo Date: Thu Apr 08 12:21:34 19901
i Data File c:\windows\aidQo\data\700-394&3.d04 H
i Method c:\windows\aid00\method\sst.met !
v CIM Address: L System : 1 Cycled: 4 Detectat: CDM !

[ Ry e — g s gy g e e

FEEXKKKKKKKKRRRKAKKKKKRX  EXTERNAL STANDARD REFORT  XXKRKERKXKXKEXXXXKKKXKKKKKK

Start Time = 0,00 minutes Stop time = 11.50 Minutes
Number aof Data Foints = 3430 One Data Foint per 0,2 seconds
Arearaject = 1000
Amount Injected = 1 Dﬁlution factor = 1
PEAK RET PEAK i CONC. in REF % DELTA
NUM TIME NAME " ug/ml AREA HEIGHT EBL PEAK RET TIME
1 1.60 CHLORIDE | 2.0172-001 1.746a+004 266 1 0 =-2.04%
i
0.25 ;
1.60
o N —
ud
A
-0.94 ) o ) ’ ;
0 2 i 4 6 8 10
Minutes )

92



. DATA REPROCESSED ON Thu Aug 23 13:22:47 1990

Sample Name: 475 5 .
A:\90040500.D10

Date: Thu Apr 05 14:35:06 1990

Data File :
Method : c:\windows\ai4o0\method\sst.met
ACI Address: 1 System : 1 Inject#: 10 Detector: CDM

kkkkkkhhkkihhkhkhkkhhkkk®c EXTERNAL STANDARD REPORT *ihwkkkhfdkhhikohhhdkhkhhhkihihsd

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 : One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK ' CONC. in REF % DELTA
NUM TIME NAME g ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 1.986e+001 3.223e+003 493 1 0 0.00%
2 1.38 0.000e+000 1.031le+003 149 1
3 1.93 NITRITE ' l.467e+002 9.369e+003 1239 1 0 0.00%
4 3.52 NITRATE ' 5.977e+002 3,801e+004 2887 1 0 0.00%
5 7.17 SULFATE , 4.085e+001 2.343e+003 132 1 0 0.00%

File: A:\90040500.D10 Sample: 475

Y SO — S —— S—
3,550 % ------------------------------------ ?----. .....
3.050 % .................................... ; ..........
2.550 % .................................... % ..........
us 2.050 é ------------------------------------ % ..........
1.550 -:1 ------------------------------------ :. ..........
1.050 | é .................................... S
0.550 % ............ SULFATE mmmcaceamecusan- ? ..........
L I _—
-0. 450 |——r——— : —r— ; S — ; ——
0.00 , 5.00 10.00

93



Yt 55252478

DATA REPROCESSED ON Thu Aug 23 13:24:13 1990

e e e e e —————]

Sample Name: 476D K Date: Thu Apr 05 14:47:21 1990
Data File : A:\90040500.D11
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 11 Detector: CDM
kkkhkhkhkhkkkkrhikkkkrhht EXTERNAL STANDARD REPORT hkkkdddkikkhdkkikidkhhikikihikik
Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 " One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK i CONC. in REF % DELTA
NUM TIME NAME : ug/ml AREA HEIGHT BL PEAK RET TIME
1l 1.02 FLUORIDE : 1.572e+001 2.360e+003 366 1 0 0.00%
2 1.60 CHLORIDE i 1.652e+001 1.143e+003 197 1 0 0.00%
3 1.93 NITRITE ; 1.243e+002 7.294e+003 1000 1 0 0.00%
4 3.53 NITRATE : 4.702e+002 2.966e+004 2279 1 0 0.00%
5 7.12 SULFATE g 3.565e+001 1.927e+003 111 1 0 0.00%
File: A:\20040500.D11 Sample: 476D
4,050 F-omcmmmmoccaaiaeennnan ceemmem e dramemmemmanmmmaceoemcomcsseesanas N
3,550 fonmusmcmmmemasnmnnanan ceememeanaas fememeremeetmmeccaseaesnnn s hoecmoanen
3.050 |f-memmmmmmecseecueeran e demmemmemme et e amemanne
| & ]
NITRATE X X
2.550 f--evesaumcamarannanaan e Rt deeeemiememmimmmmmmemmecaseecneeen- SR
us 2.050 Fo T omomsmsassesssssess r' i """""" ? ----------------------------- ? ----------
1.850 fpr=-m=-m=-= NITRITE """ - e momonnmn ? ---------------------------- { """""
1,050 fe--n=mmuuun-- S B LG R LR P e SRR PR R Feceamannns
FLUORIDE ' ' '
0,550 foemaendoncecfuennmneea Bl ceananan deeercmennes SUFATE----=sarmmemnana- bammmmmaan
0.050 | o ooz o docazomecezozod®acecnanonoszacenaoz: fomooeoooos
_0'450 1 1 1 [ i l! 1 1 ] i i 1 ] L} ] 1 I } ] i [ 1 1
0.00 5.00 10.00
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DATA REPROCESSED ON Thu Aug 23 13:17:53 1990

Sample Name: 4298 | Date: Thu Apr 05 13:58:17 1990
Data File : A:\90040500.D07

Method : c:\windows\ai400\method\sst.met

ACI Address: 1 System : 1 Inject#: 7 Detector: CDM

M . s e e i s e et o e e e e e P . St e P . Y e i s e — v e s e et
= e —t e

Kkkkkhkhrhkkhrkkahkhkhkok  EXTERNAL STANDARD REPORT #kkkkkkhkhrkhnhkkkkhkkikhrkrhik

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 . One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET  PEAK " CONG. in REF % DELTA
NUM TIME NAME ; ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE ' 3.052e+002 7.634e+004 9685 2 0 0.00%
2 1.58 CHLORIDE . 4.348e+002 5.743e+004 8656 3 0 0,00%
3 1.93 NITRITE . 1.089e+002 6.323e+003 836 4 0 0.00%
4 3.35 NITRATE ‘ 3.839e+003 2.908e+005 17987 1 0 0.00%
5 5.77 PHOSPHATE ’ 3.452e+003 1.356e+005 6762 2 0 0.00%
6 6.93 SULFATE ‘ 3.527e+003 3.404e+005 16085 2 0 =-6.31%
File: A:\90040500.D07 .Sample: 429S
. E i
19,928 Fasemcmeomceeneonaaa. NETRATE==="-== dresesmsssssmsssssescemossesasioniaa. pommesaam--
[} ]
17428 povesermssssmssmssenses (I TN . — S
| E :
14,928 }ecmmmcacmacnccnaramanaaflocnanaa. .. R AR hemaananne
¥ ! !
® . .
: i :
12,428 5 IR Jemmeaermmcans . IR YR
5 ' i3 ‘
i% : A H
i ! R
uS 9,928 5 dramemmnmenas - R PRSP
34 ] ] !
b : inie) - +
& {PHOSPHATE {5 :
] 3 gi :
yJTY:) SN T AU . B LN W— -, — fonnanneann
; : Rae :
‘. - o : 4K :
B : B :
4.928 T TR . RR 11 PR S
W 7 : i :
2.428 - R s L boseennons
4k g ! S :
d S RN [ Q : '
_0.072 AN e R 1 S K v I TRKR RN R T T I . i : T

0.00 ‘ , 5.00 10.00



DATA REPROCESSED ON Thu Aug 23 13:37:04 1990

Sample Name:

e

LMCS / 6011-!—10 Fos7¢
pata File : A:\90040500.D19

Date: Thu Apr 05 16:25:34 1990

Inject#' 19

Method - H \w;ndows\a14OO\method\sst met
ACI Address: 1 System HE R

e g A fe K W de e Kk K Ked e d e e de i de ek

Stop time = 11.50 Minutes

Area reject = 1000
Amount Injected = 1

EXTERNAL STANDARD REPORT

9o 96 de B S de de 9 6 K de e i K de ek de ke ke K de ke ok ok kk

Detector: CDM

st e s st PP e s . e st i et e st it
—

Number of Data Points =

One Data Point per 0.2 seconds
Dllutmon factor = 101

3450

PEAK RET  PEAK CONC. in REF % DELTA
NUM TIME  NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 5.094e+001 9.493e+003 1451 1 0 0.00%
2 1.58 CHLORIDE 7.021e+001 - 7.816e+003 1180 1 © 0.00%
3 3.53 NITRATE 6.154e+002 3.890e+004 2971 1L 0 0.00%
4 5.85 PHOSPHATE 6.079e+002 2.009e+004 1091 1 O 0.00%
5 6.95 SULFATE 6.252e+002 5.262e+004 2619 1 0 =-6.08%
File: A:\90040500.D19 Sample: LMCS/6C11-HO
:
4,050 fammnmmmencaes SR S OO S
11 T demeemccmeiccsacmcaecsecncemccamtcasbocanaannan
NITRATE :
3,050 |eene- SO S S % .......... SULFATE - o aeeceecuemccanchonecennen
P 2111 | SO R : ES SRR PO S
us 2.050 p-~pLygReoE™ """t . % """"" j""""""'“ """""""""""""""
HLORIDE : 5 o
1,550 faeeees SR N Ty T30 . AR SR

1.050 f-nnen- R

0.550 |noneem

0.050 bocooopidNER .

-0.450 T T T T T

hmevoclarrcsdeocnns

bt L LI Y L Y S X 0

it sassvsssnweenerameasaas
]

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

----------

----------

----------

0.00

S A T A AT T e s
2! A ,g'.'...'.'.'
E . g ok A ety o
2 i ey Zomoar
TERXTD

-

-

et m -
=

(24

e ey LA L R L e R LR LA Ll LAl Sl ol b



Analytical Batch

i
|

LaB SeGMENT SERIAL #:FQ&BS

Customer ID:89-072

INSTRUMENT WB24721 Ion Chromatograph Analysis
Proceoure/Rev | LA-533-105/A-3 Water Digestion
TecHNoLOGIST N. E. Wright * Run for Fluoride only
Date Aprilil2, 1990
TEMPERATURE 22.5 C
StarTiNG TIMe 1100
Exping Time 1420
CHemIST H. S. Rich

DEescrIPTION ; Las ID DescrIPTION Las ID
1 Initial LMCS Check Std. I FO426 12 Sirﬂ)le 89-078 FO571%
2 Reagent Blank s F0438 13 Final LMCS Chack Std. FO574
3 Sample 89-(;70 F0427 | 14
4 Duplicate Sampla 89-!070 F0428 15
s Spike of Sample 89—670 F0429 16
6 Sampla 89-071 FO451 17
7 Duglicate Sampls 89-!071 FQ452 18
8 Sample 89-?072 FO475 19
o | Duplicate Sampls 89-072 F0476 20
10 Sample 89-0785 FO547 21
1 Duplicate Sample 89-507'5 FO548 22

Primary Book # Secono Book # Tuiro Bx# FinaL VoL.

STANDARD TYPE & Avtovor VoL. % Aviouor Vo. | & Aar.VoL.| oF Stp.
LMCS Check Std. 6611!‘!0[100 ul 10.1 mL
Spike for 89-072 3%(:9-77!300 ul. F0427/50 ul 5.3 mL

§ST-102 Rev. F 9/7/90 Interim

97




Single Shell Tank
Calibration Record

ANALYTE Ion Chromitoqranh

Procepure: _ LA-533-105 Revision:  A-3
Iustrument:  DIONEX 4000 Proreprty MNumser: WB24271
Tecuworosist: N.E, Wright PaveoL Nuweer:  6B107
Dare: April 11, :1990

CaLtsrariow Srawoaro ID: 35C9-79 issued April 10, 1990

AnaLYTE CoONCENTRATIONS F49 (1 66 PO, 609 NO. 611 SO, 596 (ppm)

Tyee oF (CaLiBRATION: Linear

CoMMENTS :

SST-103 Rev. (Draft) 9/4/30  Interim
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DIONEX METHOD PARAMETERS - SST.MET

©  Detector Parameters
Number of Detectors - . ‘;Q ' EEERENREEENE I NI B B B L & 8 88 % & &8
Detector l Type * " b :' 'Y EEEENREEE A I I B AN B R B I N N L a @ & 8 & 38

, Report Options

Run Time (Minutes).cceesesssscasccsscasessssctoncrsssscccnss
Detector 1 real time pPlot SCale@.ccceresscccracenracccnninne
Prlnt Reportl......."..'UIIl.....l..'ll-........llII'I-...
Prlnt Replot..l-.....l....l..l.l.'l......‘.l.l.......DICIO.
autoScale Replot to Highest PeaKeeeseecconanvessacavocnosss
Print Retention Times on Chromatogram..ccececvesssecsssccencn
List Peaks Not Found in this ruNlisisecscesccctvssccccncenccss
Report Unknowns found in XUNi.csscssasccsscscsoacnsccsscscs
Record RAW DATA..cceessstssssersoscssssssssnnsocsscascassocncss
Raw Data File Name: A:\90040979.D08

Record Result DatA.iesecevsecscsasnissssssaanssssssssvscssncsnas

Integration Parameters
Sanmpling Rate (SECONAS)..eecccscetssssssasaresesccssnsossanns
Peak Threshold (mV or usS/data pt interval).....ccccceescnne
Starting Peak Width (seconds)..............................
Peak Area REJE@CT.ctrisasanecvesesstsssssosenctnasssosnsannas

Integration Timed Events

Time Description

1
cDM

11.50
20.00
Yes
Yes
Yes
Yes
No
Yes
Yes

No

0.20
0.400
10.0
1000

! Calibration Parameters
External or Internal' CalibratioN.cssscccccacsiisssnccccnsss
Calibrate by Area or Height.ivicseostonsncevecranacsssosnns
Replace Or Average CalibrationsS....cccececersssccaccscnnens
Number Of Levels foriCalibration....ccsveescsascsccsasccnes
Calibration fit LYPe@:i.ceeteeteesossosssssscnccsncasssssasans
Response Factor for UNKNOWN PeaKS...cccacsecccsacsssssosnsanaae
Default Injection VOlUmME..esessavsasescsscsssstsssssscssssane
Default Dilution FaCloOr..ccecessscvsssnsssanctcssacssasosnss
Area Reject for Reference PeaKS....sceesevecscnscassscsonses
Percent Retention Ti@e Window for Reference PeaKS.:sseceoecss

External
Height
Replace
6

Quadratic

0.0
1.0
i.0
1000
5.0



al 35705 24BN

Component # 1 - FLUORIDE Retention Time 1.00

Reference Peak C:\WINDOWS\AI4O00\METHOD\SST.MET Window Size
Least Squares Slope = 3.68480E~004
Least Squares Intercept = =1.99974E-004
Ka = : -4 .02362E-009

Level Amcunt Area Height

1l 9.78000E-002 l6e68 300

2 2.43800E-001 3642 607

3 4.85200E~001 9315 1320

4 9.60800E-001 18456 2776

5 1.88460E+000 35592 5385

6 3.62900E+000 83552 11233
Component # 2 . CHLORIDE Retention Time 1.60
Reference Peak :  C:\WINDOWS\AIL400\METHOD\SST.MET Window Size
Least Squares Slope = 6,15991E~004
least Squares Intercept = =~3.39552E~002
Ka = _ -1.21610E-008

Level Amount Area Height

l 1.31700E-001 2313 358

2 3.28400E~-001 3676 587

3 6.53500E~001 6685 1135

4 1.29410E+000 14160 2092

5 2.53800E+000 28199 4705

6 4.88900E+000 62634 9921
Compeonent # 3 NITRITE Retention Time 1.95
Reference Peak C\WINDOWS\AT400\METHOD\SST .MET Window Size
Least Squares Slope = T7.28693E-004
Least Squares Intercept = 2.72186E-001
Ka = : 3.36454E-009

Level Amount Area Height

1 1.18960E+000 ' 9937 1360

2 2.99000E+000 25698 3515

3 5.95050E+000 53506 7323

4 1.17843E+001 114215 15244

5 2.39442E+001 2189138 28443

6 4.45185E+001 440177 49476
Component # 4 *  NITRATE Retention Time 3.38
Reference Peak C: \WINDOWS\AI400\METHOD\SST.MET Window Size
Least Squares Slope = 2,06336E-003
Least Squares Intercept = =2.78230E-001
Ka = ' 2.72813E-010

Level Amount Area Height

1 1.21960E+000 7900 677

2 3.03980E+000Q 19225 1565

3 6.04950E+000 40617 3098

4 1.19800E+001 84027 6111

5 2.35000E+001 171346 11368

100 6 4.52600E+001 368906 22029



5155252485

Component # 5 PHOSPHATE Retention Time 5.80

Reference Peak C:\WINDOWS\AT4 00\METHOD\SST.MET Window Size
Least Squares Slope = 5.30474E~003
Least Squares Intercept = 1.89883E-001
Xa = j -4,.78291E-008

Level Amount Area Height

1 1.21550E+000 3360 198

2 3.02990E+000C 9889 536

3 6.02970E+000 20802 1103

4 1.19412E+001 43160 2270

5 2.34230E+00) 88767 4565

6 4.51110E+001 186751 9238
Component # 6 SULFATE Retention Time 6.85
Reference Peak : C:\WINDOWS\AT400\METHOD\SST.MET Window Size
Least Sgquares Slope = 2.26381E~003
Least Squares Intercept = 6.72726E-003
Ka = f -~1.34143E-008

Level Amount Area Height

1 1.18960E+000 10771 557

2 2.96520E+000 25693 1297

3 5.90100E+000 51993 2607

4 1.16860E+001 108657 51358

5 2.29231E+001 220178 10811

6 4.41480E+001 472662 22498
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.CG0000E+0Q00

Level Amount Area Height

1 0.00000E+000 0 0

2 0.00000E+000 0 0

3 0.00G00E+000 0 0

4 0.00000E+000 0 0

5 0.00C00E+000 0 0

6 0.00000E+0Q00 98993 5848
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Tl 5520 2484

IC Control File: C:\WINDOWS\AI4O00\METHOD\GROUTOl.TE

Step Time - Descriptian
Init 'CDM AutoOffset Off
Init /CDM Recorder Mark OFF
Init CDM Temp. Comp. = 1.7 / Deg C
Init CDM Recorder Range = 1.000 us
Init 'CDM Cell ON
Init CMA Heater = 25 Deg. C
Init ‘Valve A ON
Init ‘'Valve B ON
Init -Inject Valve OFF
Init .CIM Relay 1 OFF
Init .CIM Relay 2 OFF
Init 'CIM AC 1 OFF
Init -CIM AC 2 OFF
Init GPM sStart
Init .GPM Hold Gradient Clock
Init ‘GPM Reset ON
1 0.0 cCDM AutoQffset ON
1 0.0 GPM Reset OFF
2 0.1 Inject Valve ON
2 0.1 'GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 .CIM Relay 1 ON
5 4.0 'CIM Relay 1 OFF

102



12360

Response

10910

Response

54420

Response

24230

Response

103 O
0

Component: FLUORIDE

Fit Type: Quadratic
Conc = ( -4.023616e-009
( 3.684797e-004 * Resp }+

Concentration(ug/ml)

3.9919

Component: CHLORIDE
Fit Type: Quadratic
Conc = ( -1.216103e-008

Concentration(ug/ml)

5.3779

Component: NITRITE
Fit Type: Quadratic

Coqcentration(ug/ml)

48.9704

Component: NITRATE
Fit Type: Quadratic

Concentration(ug/ml)

49.786

( 6.159914e-004 * Resp )+

Conc = { 3.364537e-009 *
( 7.286927e-004 * Resp )+

Conc = { 2,728131e-010 *
{ 2.063355e-003 * Resp )+



10160 Component: PHOSPHATE
Fit Type: Quadratic
Conc = ( -4.782909e-008

{ 5.304744e-003 * Resp )+

Response

0 Concentration(ug/mi) 49.6221

24750 Component: SULFATE

Fit Type: Quadratic
Conc = ( -1.341431e-008
( 2.263806e-003 * Resp }+

Response

0 Concentration(ug/ml) 48.5628
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Method File:
Result File:

AUTOMATIC CALIBRATION UPDATE dedkkkhkhdhdhrkhhdhhkhkrkkxikx

C:\WINDOWS\AL400\METHOD\SST.MET
CALDATA.RLO -
Sample Name: AUTOCALLIR
Interface #: 1 Cycle #: 3
Start time = 0

Calibration Level : 1
Result File Date: Wed Apr 11 10:22:06 13990
Stop time = 11.50
Area reject = 1000 One DataPoint per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
kkkkhkhhkkkkhhhkkkkhkkkkkhkk DEAKS NOT FOUND IN THIS RUN hikkdkbhkhihkhkhhkhdhdhhirin

Name Adjusted:Ret Time  Reference Peak
FLUORIDE 1.00 0
Oxalate 9.77 1

e e ek ook e ek e e e e ek ok COMPONENTS FOUND IN THIS RUN KRARRKRKRERRERRR KRR IT TR

COoMP COMPONENT OLD MEASURED NEW oLD MEASURED NEW
NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
2 CHLORIDE 1.60 1.60 1.60 3.580e+002 3.583e+002 3.583e+002
3 NITRITE 1.95 1.95 1.95 1.360e+003 1.360e+003 1.360e+003
4 NITRATE 3.38 3.67 3.67 4.680e+002 6.767e+002 6.767e+002
5 PHOSPHATE 5.80 6.00 6.00 1.800e+002 1.983e+002 1.983e+002
6 SULFATE 6.98 6.98 1.980e+002 5.565e+002 5.565e+002

6.85
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DATA REPROCESSED ON Mon Jul 16 10:15:06 1990

Date: Wed Apr 11 10:22:06 1990

Sample Name: AUTOCALIR

Data File : A:\90040979.D03

Method

C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1

HE ]

Cyclei: 3

Detector:

CDM

% e de e Je Je de ke g e de e de ke Je ke ke e de ke ke ok k

EXTERNAL STANDARD REPORT

KRKERKRKXKK KT KKIRhkhkhikkkikk

Stop time = 11.50 Minutes - Number of Data Points = 3451
Area reject = 1000 - One Data Point per 0.2 seconds
Amount Injected = 1 pilution factor = 1

PEAX RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.38 0.000e+000 1.,225e+003 140 2

2 1.60 CHLORIDE 1.317e~-001 2.313e+003 358 2 0 0.00%

3 1.95 NITRITE 1.190e+000 9.937e+003 1360 2 0 0.00%

4 3.67 NITRATE 1.220e+000 7.900e+003 677 1 0 0.00%

5 6.00 PHOSPHATE 1.216e+000 3.360e+003 1%8 1 0 0.00%

6 6.98 SULFATE 1.19C0e+000 1l.C077e+004 557 1 0 0.00%

1.55

1.95

-0.16
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V2l 5515 . 2494

AUTOMATIC CALIBRATION UPDATE U ——

C:\WINDOWS\AI4QO\METHOD\SST.MET

CALDATA.R10 -

AUTOCAL2R Calibration Level : 2
Interface #: 1 Cycle #: 4 Result File Date: Wed Apr 11 10:34:25 1990
Start time = 0 Stop time = 11..50

Area reject = 1000 Onie DataPoint per 0.2 seconds

Amount Injected = 1 Diluticn factor = 1
khkRkkhkRRkhkhhkhkhrkhkhhkhkkk PEAKS NOT FOUND IN THIS RUN *kkkkkakkkkrkiAhkikkhkrhrkrkik

wkdkkhkkkkkhkkkkkkikkikik
Method File:
Result File:
Sample Name:

Name Adjusted Ret Time Reference Peak

Oxalate 9.77 1l

kkkhkkihkkhkkhkkkikkhkhkkikx

kkkhkkkkkkdkhkkkhdhdd CdMPONENTS FOUND IN THIS RUN

COMP COMPONENT oLD MEASURED NEW CLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUCRIDE 1.00 1l.00 1.00 6.160e+002 6.067e+002 6.067e+002
2 CHLORIDE 1.60 1l.60 1.60 4.8%0e+002 5.866e+002 5.866e+002
3 NITRITE 1.95 1..95 1.95 3.515e+003 3.515e+003 3.515e+003
4 NITRATE .67 3.63 3.63 1.234e+003 1.565e+003 1.565e+003
5 PHOSPHATE 6.00 5.98 5.98 4.370e+002 5.364e+002 5.364e+002
6 SULFATE 6.98 6.97 6,97 9.220e+002 1.297e+003 1.297e+003

7



DATA REPROCESSED ON Mon Jul 16 10:16:39 1990

Sample Name

: AUTOCAL2R Date: Wed Apr 11 10:34:25 1990
Data File : A:\90040979.D04
Method ! C:\WINDOWS\AI400\METHOD\SST.MET .

CIM Address: 1 System : 1 _Cyclei: 4 Detector: CDM
kkkkkhkhhhkhkkhkkikhkhhkkkkikhk EXTERNAL STANDARD REPORT khkkhkkhkhhhhkhkhkhkhkhikkkhkhkikikkik®k
Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point pexr 0.2 seconds
Amount Injected = 1 bilution factor = 1
PEAK RET PEAXK CONC. in REF % DELTA
NUM TIME NAME, ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.00 FLUORIDE 2.438e-001 3.642e+003 607 1 0 0.00%
2 1.38 0.000e+000 1.159e+003 132 2

3 l1l.6¢ CHLORIDE 3.284e-001 3.676e+003 587 2 0 0.00%
4 1.95 NITRITE 2.990e+000 2,570e+004 3815 2 0 0.00%
5 3.63 NITRATE 3.040e+000 1l.923et+004 1565 1 0 0.00%
6 5.98 PHOSPHATE 3.030e+000 9.889%9e+003 536 1 0 0.00%
7 6.97 SULFATE 2.965e+000 2.569e+004 1297 1 0 0.00%
3.96

1.95
us
3.63
.97
1.0
1. As.ga

-0.36

108

g
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AREKRKKKRRRRKKRRR A KKK H)
Method File:
Result File:
Sample Name: AUTOCAL3R

Interface #: 1 Cycle it 5
Start time = 0

Area reject = 1000

Amount Injected = 1
& e e b WK K ke B ke KR ek e R ke ke kR ke kk

CALDATA.R10

AUTOMATIC CALIBRATION UPDATE
C: \WINDOWS\AI400\METHOD\SST.MET

Calibration Level

o e e e de de g 9 Je K K e e de % de I de Kok ke ke

I

Result File Date: Wed Apr 11 10:46:43 1990

Adjusted Ret Time

Stop time = 11.50
One DataPoint per 0.2 seconds
Dilution factor = .

PEAKS NOT FOUND IN THIS RUN thdkikikdkkhkkdrkkhhhkhhakkrk

Reference Peak

Oxalate 9.77

S e e de de de de de ke de ke ke kek ok kkkkk

CQMPONENTS FOUND IN THIS RUN

kA RRRRERKKER R RKK**)

COMP COCMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEXIGHT HEIGHT
1 FLUORIDE 1.00 11.00 1.00 1.226e+003 1.320e+003 1.320e+003
2 CHLORIDE 1.60 1.60 1.60 1.017e+003 1.135e+003 1l.1l35e+003
3 NITRITE 1.95 1.95 1.95 7.323e+003 7.323e+003 7.323e+003
4 NITRATE 3.63 3.58 3.58 2.460e+003 3.098e+003 3.098e+003
5 PHOSPHATE 5.98 5.97 5.97 9.480e+002 1.103e+003 1.103e+003
6 SULFATE 6.97 6§.97 1.890e+003 2.607e+003 2.607e+003

6.97
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DATA REPROCESSED ON Mon Jul 16 10:17:20 1990

Sample Name: AUTOCAL3R | Date: Wed Apr 11 1.0:46:43 1990

Data File : A:\90040979.D05
Method ¢ C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cyclei: 5 Detector: CDM

Kk krkdkkkhkhkkhkkhhkkkndh EXTERNAL STANDARD REDORT  #idkdkkokdoedhaddkiondhhddkhhstdr

Stop time = 11.50 Minutes | Number of Data Points = 3450
Area reject = 1000 L One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK , CONC. in _ REF % DELTA
NUM TIME NAME 5 ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE , 4.852e-001 9.315e+003 1320 1 0 0.003%
2 l1.60 CHLORIDE 6.535e=001 6.685e+003 1135 1 0 0.00%
3 1.95 NITRITE : 5.951e+000 65.351e+004 7323 1 0 0.00%
4 3.58 NITRATE ; 6.050e+000 4.062e+004 3098 1 0 0.00%
5 5.97 PHOSPHATE ; 6.030e+000 2.080e+004 1103 2 0 0.00%
6 6.97 SULFATE : 5.901e+000 5.199e+004 2607 2 0 0.00%
8.14
1.95
us

3.38
6.97

1.00
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Yl 3575 . 2495

e o e e e e e e ek e ek ke ke kR AUTOMATTC CALIBRATION UPDATE khkkkhkkhkhhkkkhhhkhhrrhk
Methed File: C:\WINDOWS\AI400\METHOD\SST.MET
Result File: CALDATA.RLO

Sample Name: AUTOCALAR ; Calibration Level : 4
Interface #: 1 Cycle #: 6 Result File Date: Wed Apr 1l 10:59:03 1990
Start time = 0 Stop time = 11.50
Area reject = 1000 One DataPoint per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
*krKkRRRKAKkX*A kA RkE*kekhkk® DEAKS NOT FOUND IN THIS RUN ikkkkkikkikkhkhkhkhkhhihihk
Name Adjusted Ret Time  Reference Peak
Oxalate 9.77 . 1
dkkderdkdkidkiddichkhkkkihk CQHPQNENTS FOUND IN THIS RUN de e de Je K de de de ke ke Kk kK ke de ke de ek ke ok
coMp COMPONENT QLD MEASURED NEW OLD MEASURED NEW
NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT

1 FLUORIDE 1500 1.00 1.00 2.625e+003 2.776e+003 2.776e+003

2 CHILORIDE 1.60 1.58 1.58 2.088e+003 2.092e+003 2,092e+003

3 NITRITE 1.95 1.95 1.95% 1.524e+004 1.524e+004 1.524e+004

4 NITRATE 3.58 3.53 3.53 4.753e+003 6.11l1le+003 6.111le+003

5 PHOSPHATE 5.97 5,93 5.93 1.886e+003 2.270e+003 2.270e+003

6 SULFATE 6.97 6.93 6.93 4.005e+003 5.358e+003 5.358e+003
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DATA REPROCESSED ON Mon Jul 16 10:17:59 1990

Sample Name: AUTOCAL4R’ Date: Wed Apr 11 10:59:03 19290
Data File : A:\90040979.D06

Method : C:\WINDOWS\AI4OQO0\METHOD\SST.MET

CIM Address: 1 System : 1 Cyclei: 6 Detector: CDM

kkkkkkkkkhdkkkkkkukkkn® ' EXTERNAL STANDARD REPORT

e e +ie de e Bt de ke e €t i e e g K ke e e g o ki ok Kk

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 ; One Data Point per 0.2 seconds
Amount Injected = 1 " Dilution factor = 1
PEAK RET PEAX CONC. in REF % DELT2
NUM TIME NAME ‘ ug/ml AREA HEIGHT BL PEAK RET TIN

kR 1.00 FLUORIDE 9.608e-001 1l.846e+004 2776 1 0 0.00%

2 1.58 CHLORIDE 1.294e+000 1l.416e+004 2092 2 0 0.00%

3 1.95 NITRITE 1.178e+001 1.142e+005 15244 2 0 0.00%

4 3.53 NITRATE 1.198e+001 8.403e+004 6111 1 0 0.00%

5 5.93 PHOSPHATE 1.194e+001l 4.31l6e+004 2270 2 0 0.00%

6 6.93 SULFATE 1.169e+000 1.087e+005 5358 2 0 0.00%
16.85

1.95
us
3.53
6.93
1.00 .
.53 - , ' ' ' i
0 2 4 6 8 10

Hinutes
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Yal 5575.2497

Calibration Level

AEKKKAKRKKKRKKERKR R Kk Ahkkik*

: 5

Result File Date: Wed Apr 11 11:11:21 1990

kkkkkkkhkhkkikkkkkhkin AUTOMATIC CALIBRATION UPDATE
Method File: C:\WINDOWS\AI400\METHOD\SST.MET

Result File: CALDATA.R1O

Sample Name: AUTOCALSR

Interface #: 1 Cycle #: 7!

Start time =0 Stop time = 11.50

Area reject = 1000

Amount Injecte

d =1

One DataPoint per 0.2 seconds
Dilution factor =

khkkkhhkhkhhkikhkkkkrhhkd PEAKS NOT FOUND IN THIS RUN rkkkkkhkkdhkhdhhhkhkrkhkik
Name Adjusted Ret Time  Reference Peak
Oxalate 9.77
& Kk KKk ke ek ke ke ke e J ok ke ke ke ok ke COHPONENTS FOUND IN THIS RUN KhkkRkkhkkhkhkkRRkikkkkdhkkkiks:
coMp COMPONENT QLD MEASURED NEW QLD MEASURED NEW
NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT

1 FLUORIDE 1}00 1.00 1.00 5.315%e+002 5.385e+003 5.385e+003

2 CHLORIDE 1.58 1.60 1.60 4.066e+003 4.705e+003 4.705e+003

3 NITRITE 1.95 1.95 1.95 2.844e+004 2.844e+004 2.844e+004

4 NITRATE 3.53 3.47 3.47 9.250e+003 1.1l37e+004 1.137e+004

5 PHOSPHATE 5,93 5.88 5.88 3.876e+003 4.565e+003 4.565e+003

6 SULFATE 6.90 6.90 8.158e+003 1.081le+004 1.081le+004
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Pl 5525 2490

DATA REPROCESSED ON Mon Jul 16 10:18:38 1990

Sample N
Data Fil
Method

CIM Addr

Date: Wed Apr 11 11:11:21 1990

ame: AUTOCALSR
e : A:\90040979.D07
: C:\WINDOWS\AI4O00\METHOD\SST .MET
ess: 1 : 1 Cycles#: 7

Detector: CDM

AkkRkhkRkRhkkhkkkkkrkki® EXTERNAL STANDARD REPORT hakkhkkkhkhkhhkhkhrhhhhhhirhiik

———

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 ~ One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

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

1l 1.00 FLUORIDE 1.885e+000 3.559e+004 5385 1 0 0.00%

2 1.60 CHLORIDE 2.538e+000 2.820e+004 4705 2 0 0.00%

3 1.95 NITRITE 2.3%4e+001 2.189e+005 28443 2 0 0.00%

4 3.47 NITRATE 2.350e+004 1.71l3e+005 11368 1 0 0.00%

5 5.88 PHOSPHATE 2.342e+001 8.877e+004 4565 2 0 0.00%

6 6.90 SULFATE 2.292e+001 2.202e+005 10811 2 0 0.00%
31.40

1.95
us
3.47 .50
O A 5.88
-2.85 ' ' ' f

14

&

Himutes

10
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s e e o e e e e ok o ke ok e e o e e e AUTOMATIC CALIBRATION UPDATE e e s e e e o ok e e ok ok e e ok o ok e R

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

Result FPile: CALDATA.R10

Sample Name: AUTOCALG6R Calibration Level : 6
Interface #: 1 Cycle #: 8 Result File Date: Wed Apr 11 11:23:42 1990
Start time = 0 Stop time = 11.50

Area reject = 1000 One DataPoint per 0.2 seconds
Amount Injected = 1 Dilution factor 1
kkkkkkhkhhhhkkhkkhkkikkxt  DEAKS NOT FOUND IN THIS RUN

Je Je K e e Je i de do g de vk ke do ke dode ke ok ok ok kkkk

Name Adjusted Ret Time  Reference Peak

Oxalate 9.77 1

hhkkhkkkhkkhkihhkhhdkihik:

e o de de e e e ok ol de ke de e e ook e ke 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 1.00 1.00 1.00 1.109e+004 1l.123e+004 1.123e+004
2 CHLORIDE 1.60 11l.60 1.60 9.183e+003 9.921le+003 9.921e+003
3 NITRITE 1l.95 1l.95 1.95 4.948e+004 4,948e+004 4.948e+004
4 NITRATE 3.47 3.38 3.38 1.747e+004 2.203e+004 2,203e+004
5 PHOSPHATE 5.88 5.80 5.80 8.003e+003 9.238e+003 9.238e+003
6 SULFATE 6.90 6.85 6.85 1.695e+004 2.250e+004 2.250e+004



73l

DATA REPROCESSED ON Mon Jul 16 10:19:17 1990

Sample Name
Data File
Method

CIM Address:

*% 29 w8

AUTOCALG6R Date: Wed Apr 11 11:23:42 1990
A:\90040979.D08

C: \WINDOWS\AI400\METHOD\SST.MET

1 System : 1 Cyclei: 8 Detector: CDM

J A de de de d K e i de de de de ke ke ke de ol Rkl dede

EXTERNAL STANDARD REDORT *kkknkhkhkhkhkhkhidhkkirhhhkkihhhs

Stop time = 11.50 Minutes | Number of Data Points = 3450
Area reject = 1000 . 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 1l.00 FLUORIDE ; 3.629e+000 B.355e+004 11233 2 0 0.00%

2 1.60 CHLORIDE . 4.889e+000 6.263e+004 2921 2 0 0.00%

3 1.55 NITRITE : 4.452e+001 4.402e+005 49476 2 o 0.00%

4 3.38 NITRATE 4.526e+001 3.689e+005 22029 1 0 0.00%

5 5.80 PHOSPHATE 4.51le+001 1l.868e+005 9238 2 0 0.00%

6 6.85 SULFATE 4.415e+00)l 4.727et+005 22498 2 0 0.00%
57.65

1.95
us
6.85
1.00
L /ﬁ<ii

-5.23 L l ¥ T i

116
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924 55752501 ,
DIO#EX SCHEDULE - A:\90041200.SCH

Inject Sample Name _Methoh Name Data File Volume Dilution Int Std

1 SETUP c:\windows\ai c:\windows\ai 1 1 0
2 BLANXK c:\windows\ai c¢:\windows\ai 1 1 o
3 IMCS/6C11-HO c:\windows\ai c:\windows\ai 1 101 o
4 438B c:\windows\ai c¢:\windows\ai 1 1 0
5 427 c:\windows\ai c:\windows\ai 1 101 0
6 428D c:\windows\ai c:\windows\ai 1 101 0
7 4298 c:\windows\ai c:\windows\ai 1 101 0
a 451 c:\windows\ai c:\windows\ai 1 101 0
9 452D c:\windows\ai c:\windows\ai 1 101 0
10 475 cr\windows\ai c:\windows\ai 1 101 0
11 476D c:\windows\al c:\windows\ai 1 101 0
12 547 c:\windows\ai c:\windows\ai 1 101 0
13 548D c:\windows\ai c¢:\windows\ai 1 101 o
14 571 c:\windows\ai c¢:\windows\ai 1 101 o
15 572D c:\windows\ali ec:\windows\ai 1 101 0
16 983 c:\windows\ai c¢:\windows\ai 1 21 0
17 984D c:\windows\ai c:\windows\ai 1 21 o]
18 IMCS/6Cl1-HO c:\windows\ai c:\windows\ai 1 101 0
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Tl 830 £9ll

—r e S e

Date: Thu Apr 12 11:33:35 1990

et

Sample Name: LMCS/6C11-HOQ

Data File : 90041200.D03
Method : c:\windows\ai400\method\sst.met
CIM Address: 1 System : 1 cyclei: 3 Detector: CDM

& % ke K de K de ode de e A e 3¢ do de dede e ke ke K keke ke ke

T T TTTITITIIT L2 LY EXTERNAL STANDARD REPORT

0.00 minutes:
3451

Start Time =
Number of Data Points =
Areareject = 1000

Amount Injected = 1

Stop time = 11.50 Minutes
One Data Point per 0.2 seconds

Dilution factor = 101

PEAK RET PEAK CONC. in : REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
i 1.00 FLUCRIDE 5.450e+001 9.780e+003 1489 1 0 0.00%

2 1.60 CHLORIDE 7.288e+001 7.890e+003 1258 1 Q0 0.00%

3 3.57 NITRATE - 5.993e+002 3.943e+004 3009 1 0 5.42%

4 6.17 PHOSPHATE 5.81l6e+002 2.084e+004 1060 2 0 6.32%

5 7.18 SULFATE 5.781e+002 5.320e+004 2564 2 0 4.87%

3.38 ;

g ‘357

» 7.18

1.00

us 1.60

! 6.17
-0.34 4 4 + ¢ }

0 2 i 4 6 8 10
Minutes



DATA REPROCESSED ON Mon Oct 08I08:14:08 1990

Sample Name: 438B ‘ Date: Thu Apr 12 12:45:50 1990
Data File : A:\90041200.D04
Method : c:\Windows\ai4oo0\method\sst.met
ACI Address: 1 System : 1 Inject#: 4 Detector: CDM-1
REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ
External 1l 1 3451 ©5Hz 0.00 1l1.50 1000
Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name Code
File: A:\90041200.004 Sample: 4388
0.500
0.250 ljnknoun
0.000 - A ™ -
uS -0.250
-0.500
-0.750
-1.000 L T T T T T+ I 1 T I T T T3 T T T T T ' T T 1
0.00 5.00 10.00
Minutes
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Sample Name: 475 f Date: Thu Apr 12 12:59:25 1990
Data File : 90041200,.D10

Method ! c:\windows\ai400\method\sst.met

CIM Address: 1 System : 1 Cycle#: 10 Detector: CDM

kkkkkkkhkkkkhhkhkkkrkrkhik® EXTERNAL STANDARD REPORT #kkkkkkkkhkhkhrikhhibhhhhirn

0.00 minutes
3451

Stop time = 11.50 Minutes
One Data Point per 0.2 seconds

Start Time =
Number of Data Points =
Areareiject = 1000

Amount Injected = 1

Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA .
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLOORIDE 1.865e+001 3.115e+003 504 1 0 1.67%

? 1l.40 0.000e+000 1.978e+003 272 1
3 1.95 NITRITE 1.252e+002 9.586e+003 1320 1 0 0.00%
4 3.57 NITRATE 5.706e+0Q02 3,677e+004 2872 1 0 5.42%
5 7.18 SULFATE 3.209e+001 2.443e+003 137 1 0 4.87%
3.18

; ‘ 3.57
oS 1.95

1.02
1.40
7.18

J .

-0.31 t , t + t ;
0 2 4 6 g 10
Minutes
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Tl 3k, Callh
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T

Date: Thu Apr 12 13:11:40 1990

Sample Name: 476D .
Data File : 90041200.D11
Method ¢ c:\WwWindows\ai4oo0\method\sst.met

CIM Address: 1 System : 1

Cycle#: 11

Detector:

CcDM

3¢ g g Jo fe Je e e R de ode e de e e e Yo ke ke de de ek

Start Time = 0.00 minutes
Number of Data Points = 3450
Areareject = 1000
Amount Injected = 1

EXTERNAL STANDARD REPORT

Dilution factor = 101

Stop time = 11.50 Minutes
One Data Point per 0.2 seconds

o de X e de e Kk de e e de e g de de K ke de ke dede ke e ke ke ke

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 1.419e4+001 2.435e+003 384 1 4] 1.67%

2 1.38 0.000e+000 1l.818e+003 213 2
3 1.62 CHLORIDE 1.368e+001 2.012e+003 277 2 o, 1.04%
4 1.95 NITRITE 1.030e+002 7.316e+003 1020 2 4] 0.00%
5 3.58 NITRATE 4.549%e+002 2.918e+004 2317 1 (] 5.91%
6 7.17 SULFATE 2.548e+001 1.902e+003 108 1 0 4.62%
2.56
3.58
us 1.95
1.02 ?
.3uf?
7.17
J A
: 1
-8.24 1 , t 1
o 2 ' 4 6 10

Hinutes
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DATA REPROCESSED ON Mon Oct 08 08:11:35 1990

Sample Name: 4295 , Date: Thu Apr 12 13:22:35 1990
Data File : A:\90041200.D07
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 7 Detector: CDM-1
REPCORT VOLUME DILUTION POINTS RATE START STCP AREA REJ
External 1 101 3450 b5Hz 0.00 11.50 1000
Pk. Ret Component . Concentration Height Area Bl. %Delta
Num Time Name : Code
1 1.00 FLUORIDE ’ 292.080 8669 67713 2 0.00
2 1.60 CHLORIDE : 394.323 7505 48260 2 0.00
3 1.95 NITRITE ; 3479.557 39647 336532 2 0.00
4 3.38 NITRATE ' 3747.008 18071 293247 1 0.00
5 6.02 PHOSPHATE ; 3360.118 6632 135640 2 Q.00
6 7.07 SULFATE ' 3334.760 16122 343503 2 0.00

File: A:\90041200.D07 Sample: 4295
50.000 :

45.000 NITRITE
40.000
35.000

30.000

25.000

U5 94000

NITRATE
SULFATE

15.000

FLUORIDE
0 PHOSPHATE

10.000
5.000

0.000 nliE)

-5.000 — T T [T T 1 7 T T T T T T

0.00 ; 5.00 10.00
. ; Minutes
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Val 35252507

— o o t T o e s e e e e

—

Sample Name: 6Cl1HO E Date: Thu Apr 12 14:21:13 1990

Data File : 900-5485.D01
Method s C:\WINDOWS\AI4O00\METHOD\SST.MET
CIM Address: 1 System : 1 Cyclei: 1 Detector: CDM

dkkkkkhkkkkhkkhkokkhkikk  EXTERNAL STANDARD REPORT ikkkrkhkkkirhhkkhkkhhdhhhh®

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Points = 3451 One Data Point per 0.2 seconds
Areareject = 1000 '
Amount Injected = 1 Dilution factor = 1 | O\
PEAK RET PEAK * CONC. in — REF % DELTA
NUM TIME  NAME ; ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE f 5.455e-001 9.806e+003 1506 1 0 0.00%
2 1.60 CHIORIDE ? 7.267e~001 7.884e+003 1267 1 0 0.00%
3 3.58 NITRATE ‘ 6.182e+000 4.03le+004 3130 1 0 5.91%
4 6.18 PHOSPHATE ! 5.66%9e+000 2.050e+004 1043 2 0 6.61%
5 7.18 SULFATE ; 5.724e+000 5.282e+004 2564 2 0 4.87%
%10\
3.45 7
. 3.58
y
7.18
1.00
us 1.60
6.18
«0.33 $ s * + + :
0 2 i 4 6 8 10
Minutes
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728 WL ol

Analytical Batch

Las Secwent SemriaL #:F0465

WB39937

Custover ID:89-072

INSTRUNENT Total Organic Carbon from water
Procepure /Rev | LA-344-105/A-3 digestiof.
TECHNOLOGIST E. Colvin
Date March 15, 1990
TEMPERATURE N/ A
StarTING TIME 0800
- Exping_ TiMe 1100
CEmMIsT R. E. Brandt
DescripTioN Lag 1D Descriprion Lag ID
1_| _initial LMCS Chock Std. FO474 12
2 Reagant Blank . F0488 13
3 | Sampia 69-072 FO475 14
4 Duplicats Sampia '89-072 FO0478 15
5 Spikas of Sampla .89-072 Fo477 18
6 | Final LMCS Chack Std. ; Fo478 17
7 i 18
] 19
9 20
10 21
11 22
Primary Book # Secono Book # Turro Bk# | Frwar Vou.
Stanoaro _Type & Avtauor Vou. & Aviavor Vo. | & Aor.Vou.l ofF Sto.
LMCS Check Standard 70C11Cr200 ul 22mlL
Spike 80C11/200 ul F0475/200 ul 0.5 mL

SST-102 Rav. F 9/7/30 Interim




The photocopies on the following pages 125 to 130
are the beét copy available from originals of poor

reproducible quality.
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S LINTA Wi I

COULOMETER ANALYSIS REFORT
TICTOD Rev. O

Sample: F-474 1 Date: OI~15-1990 Time: 0&6:04:30
Blank = LI7118%92 . Sample Size = 200 Dilution Factor = 11
% Differonce = 10 : Minm Readinas = 7 Marx Readings = 7
mm Reading s=== Analyg%s Time ==== Coulomater ==== ¥ Differsnce ==
i L.?l 0. 00 0,00
2 E.;l : I7.00 100, 00
z z. 01 50. 20 26.29
A Aoy HE. &0 b4
5 5.0 54, S0 2,37

£ Ha Ol 55,40 Q. P

7 Fadl 2. 80 0.72
EE.E - R.A00068 30 11 Y/ 0 200 ) =  R.PIEF96 g/l Carbon
B5.6 — TL.600068 YL 11 ) /¢ 200 Y (12) = .(24383F Molar Carbon

Sample Run By: S0O0RE
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COULOGMETER AMALLYSIS REFQORT
TICTOD Rev. O

Sample: F-486 ! Date: O03I-15-1990 Time: O5:56:27
Blank = N/A Sample Sire = 200 Dilution Factor = 1
“ Difference = 10 : Min Readings = 7 Max Ra&adings = 7

Reading ==== Analysis Tims ==== Coulometer ==== 3 Difference =

i

1 1,01 Q. Qi O, 00

=2 2,01 0. 80 100,00

. 3 z.01 1,40 42, 86
: 4 4;01 1.80 22,22
s s aae e

. & &.01 2.30 8. 70
7 7.01 260 11.54

BLANK VALUE = 2.6 / 7.005646 = 3711292 ug/minute

Sample Run By: GOOZE
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F-475

Sample:

Elank =
% Difference

== Roadi nea
b

=

4

&

i

~

i w

&OIT6E

HEOOELE ¥ (

(I Ko

127

CET7LLIR92

10

1.1

COULOMETER ANALYSIS REFPORT

TICTNE Rev. O
Date: OI=15-1920 Time

200 Dilw
7 Mae

Sample Size =
Min Readings

Analysis Time ==== Coulometer ===
LJod Q.30
2,01 1.80
Tet2l 20
Z
4501 .10
L0l T, 60
&5 01 4,00
7.0l 4,20
YL 200 ) = B.798007E~-03F
Y/ 200 (12 =  7.3T167ZE-04

1.1

Sample Run By:

H Qe

aed & 2

tion Factor =
Readings =

= %

Ditferancea
V=180, 67

o e
o S

Z0.TFT

1&. 153

1z2.89%

10,00

4.76

g/l Carbon

Mol ar Carbon

a0l2s



COQULOMETER ANALYSIS REFORT
! TICTOC Rev. O

Sample:s F—-a47& . ‘ Date: Q3= 1519250 Times Qb 5400

Blank = (3711392 : Sample Size = 200 Pilution Factor = 1.1
L Difference = 10 . Min Readings = 7 Max Readings = 7

== Repading s=z=== Analvsis Time ==== Coulomster ==== ) Differsnce ==

i 1.01 0.00
2 2.01 1.50
i1 .01 2,30
4 4,01 2,80
5 .01 .50
q
& P . A0
7 7ol T 90

TR o~ 20600374 )0 1.1 Y/ 0 200 ) = 7.14794T7E~03
MR e DLGEOOIETA YO 1.1 AL 00 Y 1EY = B.906621EE-04

i HSample Run RBy:

128

Q.00

100, OO

24,78

/L. Carbon

Molar Carbon

gO02Aa

. St e 202 Pt . o e et



Sample: =177

Rl ank

b

128

72l 5505251

= LE7L1E92

]

COULOMETER

Difference = 10 f
Reoadding =m== Analvéiﬁ
i 1.01
2 2.01
i Fa01
g 4{01
b ﬁéﬂl
& .01
7 7;&1
g2 2.600011 ) ( 1~1§)/(
5 - 200001 ) 1.1°) /¢

ANALYSTIS REFORT

TICTOC Rev, Q

Dates

OZ-13—-1770 Time:

06 422 54

Sample Size = 200 Dilution Fachoar = 1.1

Min Readings = 7

Time

Coulomptar msmmm
(s als]

10T 00

113.10

117.00

118.80

119.80

fi

CHALE gl T

= §.E371666E-02

Sample Run By:

4

Max Readings = 7

Diftarence ==

Q.00

10D, 00

arbon

Folar Caribon

goa2a8
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Sa
Bl

e
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mola: F—478

ank = JIT7L1292

Difference =

Reading ==== Analysis

E

i}

.l

- 2.600374 3 ( 11

L = DLAHDOTITA Y (

o

11

COULOMETER ANALYSIS REFORT
TICTOC Rev. ©

L

y 7

Dates: DIZ-15~1990

Sample Bize = 200
Min Readings = 7

Time ==== Coulometer

200 )

200 ) (1E)

0. 00

il
HU:

LT

44,70

0530

2.89847%

24154

Sample Run

Times: D& 5o 54

Dilution Factor = 11
Max Readings = 7

m==== % Difference ==
0. 00

100, G0

20,13

g/L Carbon

Mol ar Carbon

By: BOGRER



ACID DIGESTION TEST RESULTS
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Aluminum
Arsenic
Barium
Beryllium
Bismuth
Boron
Cacdmium
Caleium
Cerium
Chromium
Copper
Eurcpium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Melybdenum
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

132

Date Analyzed:

ICP DATA SUMMARY

March 31.1990

Procedure: LA-505-151/A-0
Analyst: J. A. White
Instrument Acid' Wet
Starting Digest.  Reagent Height
LMCS LMCS, BLANK Sample
Standard Standard
% X pom ug/g
101.78% 0.17 36826
104.53% 0.03 LY 165
96.48% 0.00 LT 78
95.14% i 0.0¢ 5
102.68% 100.08% 0.35 6354
98.70% 87.774 0.16 968
95.29% 90.21% 0.0% 28
99.48% 91.28% 0.08 492
95.82% ' 0.20 LT 1272
94.02% 0.01 LT 794
o7.48% 88.42% 0.02 LT 112
97.82% : 0.00 LT 21
97.36% 0.05 6842
93.19% 84.28% 0.09 129
99.82% 97.96% 0.16 675
97.10% ' 0.0 39
98.54% 91.03% 0.02 1155
96.33% ) 0.02 5412
99.31% ! 0.02 1477
100.25% 97.08% 0.01 58
96.28% { Q.02 LT 234
103.15% 94.45% 0.13 2159
97.96% 92.02% 0.32 LT 1560
100.65% 0.23LT 1239
100.93% j 0.10 1188
101.65% 0.03 LT 98
96.97% 90.36% 0.27 43084
98.01% 89.46% 0.00 526
99.04% : 0.17 928
94.15% 0.04 LT 256
99.75% 0.08 5297
103.25% 0.06 2829
$99.41% 0.06 141
98.09% : 0.06 61
106.26% 1.71 LT 15299
96.43% . 0.02 L7 100
95.88% 87.80% 0.13 104
98.54% ‘ 0.02LT 260
"LT: Lless Than
! NC: Mot Calibrated
" NOT CALC: Not Calculated

Acid Digestion

Acid Digested Standard F0479
Reagent Blank FO487

sample FO480

Dupticate F0481

Spike F0482

Digested Acid Standard F0483

Wet
Weight LMCS
Sample Spike ACID
Dupt icate Recovery Digestion
ug/g % %
48263 NOT CALC. 88.04%
89 LT
51 135.89% 81.31%
3
5393 NOT CALC.
66 0.00%
16 LT 40.63%
515 37.09%
543 LT 0.00% 77.25%
825 144.51% 78.04%
63 LT 24.07%
0 LT
8395 NOT CALC. 82.27%
56 LT 20.59%
175 246_48%
13LT 141.46% 81.06%
173 0.00%
6982 HOT CALC. 81.24%
1374
22 25.32%
166 160.17% 80.69%
1567 148.31%
248 LT 0.00%
&10 LT
703
73LT
56657 NOT CALC.
656 45.914
708
109 LT 12.90% 79.469%
1093
185
69 181.10% 83.10%
24 147.92% 82.38%
8549 )
52
56 35.82%
129 187.34% 83.90%

Closing
LMCS
Standard
%

106.89%
105.48%

99.54%

98.55%
106.10%
101.92%
103.35%
102.80%
101.33%
100.28%
100.98%
101.23%
102.65%

96.47%
103.03%

98.78%
104.28%
102.18%

96.81%
101.70%
103.50%

94.76%
102.77%
103.81%
102.21%
104.62%

99.99%
101.61%

98.43%

94.36%
103.48%
106.80%
108.40%
103.28%
109.55%
100.11%
102.09%
103.64%



W 5’:’?2%.251 i
Analytical Batch
Lag SecMent SeriaL #:F0465 Customer ID:89-072
INSTRUMENT N/A | Acid Digestion
Proceoure/Rev | LA-505-159/ A-O NOTE: Sample s not spiked
L pr'ior to digestion. This
Techiotosist J. White rocedure ?rowdes a sample to
D maren o7, 1950 | Seehiked, letr it o
TEMPERATURE N/A .
Starting TIME 03-06-90
Exping_Time 03-06-90
CHEmMIST S. A Jones
DescrIPTION Las ID DescripTION Las ID
k| Roagent Blank Fo487 12
2 Sampla 89-072 FQ480 13
3 | Duplicats Sampio 88-072 F0481 14
‘4' Spiks of samplo 8b-072 Fo482 15
5 ' 18
8 17
7 18
8 19
3 20
10 l 21
11 : 22
Privary Boog # Secono Book # Turp Bx# Finat Vou.
Stanparo Ty & Aviauor VoL. & Avtovor Vo.. | & Avar.VeL.| of Stp.
NIA
Spike 6104015BI5 mi 103C15D/6 mi. 50 mL

55T-102 Rev. F 9/2/90 Intarim
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Analytical Batch

La SEGMENT SERIAL #:FO;‘&GS

Custouer ID:89-072

IRsTRUMENT ICP ICP Analysis of 89-072
: Sample analysis after Acid
Proceoure/Rev | LA-505-151 / A-1 Digestion
TECHNOLOGEST Janice A. White
Dare March 31, 1990
TEMPERATURE N/A
StarTiNg TIME 0748
Exoing Time 1415
CHeMisT S. A. Jones
DESCRIPTION Las ID DescriPTioN Lag ID
1 LLMCS Chack Std. NIA 12 Duplicate Core Comp. 5 F0912
2 | Digested Sta. F0479 13 | 1MCS Check std. N/A
3 Reagent Blank Fo487 14 Sample n9-083 FO744
4 Sample 85-072 FO480 15 { Duplicate Sample 89-083 FO745
[ Duplicate Sampla 85;-072 FO481 168 Sampla 89-084 FO768
6 Spika of Sample 39!-072 Fo482 17 Duplicata Sampls 89-084 FO76%
7 | Digested std. ' FO483 18 | Acid Digest Std. FO771
8 | LMCS Chack Std. NIA 19 | LMcs check std.
9 Sampla Core Comp. 6 FO936 20
10 Duplicate Cors Comp, 6 F0936 21
11 Sample Core Comp. B FOa11 22
Privary Book # Secowp Book # Tuirp Bi# FinaL Vou.
Stanparp Tyee & Ariauor Vou. & Artevor Vou. | & Awar.VoL.| oF S,
LMCS Check Standard 78C11F1.0 mi 82B38C/1.0 mL 77¢11F1.0 mL | 11.00 mL
Digested LMCS {1} B.‘I C11A/5.0 mL 50,00 mL
Digosted LMCS (2) 5201 1A/5.0 mL 50.00 mL
Spike 103C15C/5.0 mi. 104150/5.0 mL 89-072/.3936 ¢ | 50.00 mL

SST-102 Rev. F $/7/90 interim
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Data Analyzed: March 31.1890

Procedure:
Analyst:

Aluminum
Antimony
Arsanic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Carium
Chromium
Cobalt
Copper
Europium
lron
Lanthanum
Load
Lithium
Magnasium
Manganese
Marcury
Molybdenum
Neodymium
Nickel
Phosphiorous
Potassium
Samarium
Selenjum
Silicon
Silver
Sadium
Strontium
Sulfur
Tantalum
Thattium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

138

LA-505-151/A-0
J. A, White

Instrument
Starting
LMCS
Standard
%

101.78%
102.26%
104.53%
96.48%
95.14%
102.68%
98.70%
95.29%
99.48%
95.82%
94.02%
85.78%
97.48%
97.82%
97.36%
93.19%
99.82%
97.10%
98.54%
96.33%
99.31%
100.25%
82.33%
96.28%
103.15%
97.26%
100.65%
100.93%
82.30%
101.65%
96.97%
98.01%
29.04%
94.15%
99.75%
103.25%
20.41%
98.09%
84.28%
106.26%
96.43%
95.88%
98.54%

Acid
Digest,
LMCS
Stnrgdard
%

100.08%
87.77%
30.21%
91.28%

88,42%
84.28%
97.96%

91.03%
i

97,08%

94,46%
92.02%

56.97%

90.36%
89.48%

871.80%

ICP RAW DATA SUMMARY

Reagant
BLANK

PPmM

Q.17
0.24
0.03 LT
0.00 LT
0.00
0.35
0.16
0.01
0.08
0.20 LT
0.01 LT
0.04
0.02 LT
0.00 LT
0.05
0.09
0.16
0.01
0.02
0.02
0.02
0.01
0.32 LT
0.02 LT
0.13
0,32 LT
0.23 LT
.10
0.21
0.03 LT
0.27
0.00
0.17
0.04 LT
.08
0.08
0.06
0.06
0.04 LT
.71 LT
0.02 LT
0.13
0.02 LT

LT: Less Than

NC;: Not Calibrated

Wat
Weight
Sample

uglg

36826
974
165

78

6354
968
28
492
1272
794
493
12
21
€842
129
675
39
1185
5412
1477
58
792
234
2159
1560
1239
1188
37
28
43084
526
928
256
5297
2829
141
&1
243
15298
100
104
260

NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

Acid Digested Standard FO479
Reagent Blank FO487

Sample FO480
Duplicate FO481
Spike FO482
Digested Acid Standard FO483
Wet
Waight LMCS
Sample Spike ACID
Duplicate Recovary Digestion
ugfg % %
48263 NOQT CALC, 88.04%
444
89 LT
51 135.89% 81.31%
3
5393 NOT CALC.
66 0.00%
16 LT 40.63%
515 27.09%
543 LT 0.00% 77.25%
825 144.51% 78.04%
98 LT 265.91%  69.58%
63 LT 24.07%
10 LT
8395 NOT CALC, 82.27%
56 LT 20.58%
175 246.48%
13 LT 141.48% 81.06%
173 0.00%
6982 NOT CALC. 81.24%
1374
22 25.32%
851 LT 381.28% 74.65%
166 160.17%  80.69%
1567 148.31%
848 LT 0.00%
610 LT
703
2084 0.00%
73 LT
56657 NOT CALC.
656 445,91%
708
109 LT 12.90% 79.69%
1083
185
69 181.10% 83.10%
24 147.92% 82.38%
118
8549
52
56 35.82%
129 187.34%  83.90%

Clesing
LMCs
Standard
%

106.89%
110.863%
105.48%
29.54%
98.55%
106.10%
101.92%
103.35%
102.80%
101.33%
100,28%
87.77%
100.28%
101.23%
102.65%
98.47%
103.03%
98.78%
104,28%
102.18%
96.81%
101.70%
95.03%
103.50%
94.76%
102.77%
103.81%
102,21%
85.22%
104.62%
99.99%
101.61%
98.43%
94.36%
103.48%
106.80%
108.40%
103.28%
84.98%
109.55%
100.11%
102.09%
103.64%



Date Analyzed:
Procedure:
Analyst:

Aluminum
Antimony
Arssnic
Barlum
Beryllium
Bismuth
Boron
Cadmium
Calcium
Carlum
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsisn
Uranium
Vanadium
Zinc
Zirconium

Dilution Factor

136

Tt

March 31.1990
LA-505-151/A-0
J. A. White

S5T-1

10.23
2.65
9.87
92,53
9.95
9.58
9.40
8.58
9.76
9.74
9.71

9.85
9.63

8.93
9.83

24.49

24.24
.80

49,70

9.59

1.00

L
Fa

55T-2

51.44

9.78

48.69
50.01

10,07

10.17

51.73

53.24

1.00

Laatacy

ICP Raw Data

Starting
LMCS
Instrumant
Standard
ppm

§5T7-3
* 50.89
52.26

9.51

24.83
50.13

51.67

50.46
41.15

49.52
47.08

49.88 °

49.05
21.07

2.64

49.27

1.00

Standard
Racovary

%

101.78%
102.26%
104.53%
96.48%
95.14%
102.68%
98.70%
95.29%
99.48%
95.82%
94.02%
85.78%
97.48%
97.82%
97.36%
93.19%
$9.82%
97.10%
28.54%
96.33%
9%.31%
100.25%
89.33%
96,28%
103.15%
97.96%
100.65%
100.93%
82.30%
101.65%
96.97%
98.01%
92.04%
94.15%
99.75%
103.25%
99.41%
98.09%
84.26%
106.26%
96.43%
95.88%
98.54%

Page 1 of 6

Acid Digested Standard FO479

Reagent Blank FO487

Sample FO480
Duplicate FO481
Spike FO482

Digested Acid Standard FO483

F0479
LMCS
Acid
Digestion
Standard
pPPM

10.01
8.78
9.02
2.13

8.34

8.43

9.80

9.69

9.45
9.20

5.70
7.22
9.04
8.95

8.78

10.00

Fo487

Acid Rengent

Digastion
Standard
Rocovary

%

100.08%
87.77%
90.21%
91.28%

88.42%
84.28%
97.96%
91.03%

97.08%

94.46%
92.02%

56.97%

90.36%
£89.46%

87.80%

Blank

ppm

0.17
0.24
0.02 LT
0.00 LT
0.00
Q.35
0.16
0.01
Q.08
0.07 LT
0.00 LT
0.04
Q.01 LT
0.00 LT
0.05
C.09
Q.16
0.01
0.02
0.02
0.02
0.01
-0.09 LT
0.02 LT
.13
0.12 LT
0.06 LT
.10
a1
0.01 LT
0.27
Q.00
0.17
0.02 LT
.08
0.06
0.06
0.08
0,04 LT -
0.27 LT
0.00 LT
0.13
Q.01 LT

1.00



Date Analyzed:
Procedure:
Analyst:

Aluminum
Antimony
Arsenic
Barium
Baryllium
Bismuth
Boron
Cadmium
Calcium
Catium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdanum
Neocdymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution Factor

137

31-Mar-90
LA-505-151/A-0
J. A. White

Digestion
Waeaight .¢}820 g
Volume Fo480
Sample Sample

Dilution Difution
Three . Two
ppm © ppm

355.00
' 24.03
' 3.99
1.83
0.14
| 64.27
| 9.23
" 0.84
L 4,74
. 35.82
7.65
10.88
2.76
. 0,59
. 65,96
2.36
11.32
1.14
11.14
| 52,17
' 14.24
1.27
17.92
3.58
21.71
! 44,64
¢ 38.42
" 20.48
! 36.55
2.59
. 415.33
" B,07
. 9,48
7.44
51.06
27.27
' a.67
1.52
6.21
266.22
2.18
117
5.12

101.00

F0480
Sample

Dilution
One

ppm

485.38
9.39
1.59
0.7%
0.05

61.25
1.27
0.27
4.41

12.26

10.03
4,75
1.c8
0.21

87.62
1.28
6.51
0.37
1.61

659,98

3.6
0.56
7.63
2.26

20.81

16.03

11.94

11.45

19.086
0,95

540.11
6.36
8.9%
2.47

21.98
9.14
1.36
0.59
2.34

147.48
0.96

1
25

21.00

ICP Raw Data

Acid Digested Standard F0479
Reagent Blank F0487

Sample F0480
Duplicate FO481
Spike F0482

Digested Acid Standard FQ483

Digestion
Weight
Volume
Sample
Duplicate
Dilution
Threa
pPM

3935 ¢g
S0 mL
Sample
Buplicate
Dilution
Two
ppm

380.31
23.585
2.90
0.68
0.10
56.94
2.84
0.35
4.06
14,76
6.5
2.8
1.28
0.24
68.15
1.36
15.98
0.29
1.36
55.02
10.83
0.68
-4,33
2,73
21.18
12.45
13.51
11.28
24.14
1.04
446,46
5.17
8.24
3.26
29.88
11.66
1.7
0.76
3.55
142.49
1.28
0.77
2,54

101.00

2 of 6

F0481
Sample
Duplicate
Dilution
One

ppm

361.71
3.5
0.50 LT
0.40
0.02
42.5
0.52
0.08 LT
3.42
1.66 LT
7.26
0.23 LT
0.43 LT
0.03 LT
63.41
0.28 LT
1.38
-0.01 LT
1.17
53.07
1.70
0.17
-1.54 LT
1.31
12.35
0.68 LT
1.40 LT
5.54
16.42
0.18 LT
432.83
4,90
5.68
0.44 LT
8.61
1.46
0.54
0.19
0.93
&67.37
0.4
0.44
1.02

21.00



Date Analyzed:
Procedure;
Analyst:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Carium
Chromium
Cobait
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodyrmium
Nickel
Phosphorous
Potassium
Samarium
Selenium

. Silicon

Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thortium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zing
Zirconium

Dilution Factor

138

31-Mar-80
LA-505-151/A-0
J. A, Whita

Digestion
Weight
Valume
Spike of
Sample
Dilution
Threa
ppm

3948 g
50.00
Spike of
Sample
Dilution
Two
ppm

421.18
39.89
5.81
14.20
0.18
78.01
5.87
4.28
7.58
58.97
20.83
30.47
6.50
c.91
76.17
7.7
29.96
14.45
4.839
68.16
8.97
2,72
42,04
17.86
31.82
69.67
54.36
32.07
26.16
7.1¢

448.44 .

8.73

11.00

18.21

69.83
40,73 .
19.22 '
15,29

8.15
382.78 .

2.76
4.4
20.74

101.00

Spike of
Sample
Dilution

One
ppm

368.08
4.20
1.03

11.84
0.02
40.75
3.04
2.84
'8.54
4.73
17.25
10.41
3.29
0.06
5.20
3.08
8.65
11.83
4.13
58.65
0.51
2.98
44.36
12.36
16.00
4.05
1.5¢
10.02
11.18
3.12

388.08
7.37
5.67
3.20
8.51
1.90

12.28
12.08
0.86
68.61
0.37
3.27
12.72
25
21.00

ICP Raw Data

LT

LT
LT

LT

Spike
Recovery

%

NOT CALC

135.89%

NOT CALC
-45,79%
40.63%
37.09%
-82,79%
144.51%
265.91%
24.07%

NOT CALC
20.59%
246.48%
141.46%
-42.04%
NOT CALC

25.32%
381.28%
160.17%
148.31%
-82.24%

-186.81%

NOT CALC
45.91

12.90%

181.10%
147.92%

35.82%
187.34%

Acid Digested Standard FO479
Reagant Blank F0487

Sample F0480
Duplicate FO481
Spike F0482

Digested Acid Standard FO483

Standard
LMCS
Acid
Digestion
ppm

8.80

7.73
7.87
6.96

8.23

8.11

7.47
8.07

3.27

7.93

8.31
8.25

§.42

8.37

10.00

Acid
Digestion
Standard
Recovery

%

88.04%

81.31%

77.25%
78.04%
£9.56%

82.27%

81.06%

81.24%

74.65%
80.69%

79.69%

83.10%
82.38%

83.90%
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Aluminum
Antimony
Arsenlc
Barium
Berylllum
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Coppser
Europium
fron
Lanthanum
Lead
Lithium
Magnasium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorou
Potassium
Samarium
Selgnium
Silicon
Silver
Sodium
Strontlum
Suliur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zing
Zirconium

i39

P2t 5525 .25¢0Y

ICP Raw Data
Acid Digested Standard
Date Analyz March 31,1990 Reagent Blank
Procedure: LA-505-151/A-0° Sample
Analyst: J. A. White . Duplicate
: Spike
Digested Acid Standard

' Ending
_ LMCS  Standard
Standard Recovery

%
SST-1 §ST-2 . SST-3

53.44  106.89%

11.06 ' 110.63%

52.74  105.48%

9.95 . 99.54%

. 9.86 98.55%

53.16 106.10%

10.19 ; 101.92%

10.34 , 103.35%

10.28 . 102.80%

10.13 101.33%

10.08 ; 100.28%

8.78 ; 87.77%

10.10 : 100.98%

1012 . 101.23%

10.27 ' 102.65%

48.33 96.47%

51.62 103.03%

9.88 98.78%

10.43 _ 104.28%

10.22 1 102.18%

! 24.20 96.81%

© 50,85  101.70%

9.50 : 95.03%

10.35 ; 103.50%

L 47.38 94.76%

25.69 i 102.77%

10.88 103.81%

R 102.21%

42.61 85.22%

10.46 104.62%

25.00 . 99.99%

10.16 101.61%

| 49.21°  98.43%

" 4718 94,36%

[ 5174  103.48%

53.51 106.80%

54.20 ; 108.40%

51,64  103.28%

21,25 84.98%

54.89 109.55%

' 1001 100.11%

10.21 - 102.09%

51.82 1083.64%
1.00 1.00 1.00

F0479
F0487
FO480
Fo481
F0482
F0483
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Aluminum
Antimony
Arsenic
Barium
Baryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Irgn
Lanthanum
Lead
Lithium
Magnesium
Manganesa
Mercury
Molybdenum
Neodymium
Nickel
Phosphorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

139.1

Date Analyz March 31,1980

il 3 Ll

Procedure; LA-505-151/A-0

Analyst:

Spike
Standard
LMCS

ppm
added

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.09
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

9.98
10.00
10.00

10.00
10.00

10.00

10.00
10.00

9.95

10.00
10.01

10.00
9.98

10.00

J.-A. White

Spike

Standard

D

Book

#

5.0 mL

103C15C
+

5.0mlL

104C15D

 SST-1

" 10.00

10.00

© 10.00
! 10.00
| 10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00

10.00
10.00

25.00

50.00

10.00

S57-2

50.10

10.00

50.10
50.10

10.00

10.00

50.10

50.10

ICP Raw Data

LMCS
Standards
Values

ppm
S8T-3

50.00
50.00
10.00

50.00

50.00

50.00

50.00
50.00
50.00

50.00
25.00
10.00
50.00

LMCS

50f 6

Acid Digested Standard
Reagent Blank

_ Sample
Duplicate

Spike

~ Digested Acid Standard

ACID
DIGESTION
LMCS

Standard STANDARD

IDs
Book

#

78C11D
82B38B
77C11D

VALUES

Ppm
in

Sample

100.00

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00

100.00
100.00

100.00

100.00
100.00

$9.50

100.60
100.10

100.00
99.80

10.00

ACID
DIGEST.
LMCS

IDs
Book
#

81C11A
82C11A

F0479
FO487
F0480
F0481
Fo482
F0483



Aluminum
Antimony
Arsenic
Bariums
Beryllium
Bismuth
Boron
Cadmium
Calcium
Carium
Chromium
Cobalt
Copper
Europium
fron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Necdymium
Nickel
Phosphorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thalllum
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

139.2

Tal §3lh.2926

Date Analyzed:
Procedure:
Analyst:
" Cale. Cale.
Sample  Dupiicate
F0480 Fo481
ug/mL ug/mL
as5 380
9 4
2 1
1 0
0 0
61 43
g 1
0 0
5 4
12 2
8 7
5 0
1 o
0 o
66 . 66
1 0
7 1
0 -0
11 1
52 55
14 11
1 0
8 -2
2 1
21 12
15 1
12 i
11 6
37 16
1 0
415 446
5 5
g 6
2 0
51 9
27 1
1 1
1 0
2 1
147 67
1 0
1 0
3 1

ICP Raw Data

. Acid Digested Standard
March 31.1990 Reagent Blank
LA-505-151/A~0 Sample
J. A, White Duplicate

: Spike

Digested Acid Standard
Calc. RPD

; Spike from
0482 Summary

" ug/mL

T 421 26.9%

4 74.8%
1
14 41.8%
0 63.1%
41 16.3%
3 174.5%
4
8 4.6%
5
21 3.8%
30
3
0
76 20.4%
3
30 117.6%
, 14
5 148.0%
68 25.3%
8 7.2%
3 91.0%
44
18 34.0%
32 31.7%
4
' 2
10 51.3%
11 58.1%
3
448 27.2%
9 22.0%
6 26.9%
3
70 131.6%
41 175.4%
19 69.2%
15 87.2%
1 69.3%
69 56.6%
0 62.8%
4 60.2%
21 66.9%

F0479
F0487
F0480
F0481
F0482
F0483

iDL
(2 sigma)

0.0745
0.0949
0.0223
0.0026
0.0004
0.0839
0.0083
0.0039
0.0002
0.1359
0.0039
0.0246
0.0158
0.0024
0.0073
0.0141
0.0273
0.0032
0.0001
0.0611
0.0036
0.0049
0.2130
0.0147
0.0208
0.2122
0.1525
0.0631
0.0314
0.0183
0.0483
0.0010
0.0163
0.0273
0.0437
0.0122
0.0144
0.0035
0.0273
1.1405
0.0124
0.0017
0.0141
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ICP cCalibration Report

Procedure: LA-505-151 Revision: A-0
Instrument: WB39939

Technologist: J. A. White

Date: March 31, 1990

Calibration Standards for ICP Program "SST"

Element 'Standard Elenent Standard
Aluminum _88T-3 ’ Antimony SS8T-4
Arsenic '8SST-4 Barium S8T-2
Beryllium , 88T=2 Bismuth SST-4
Boron - 88T-3 Cadmium S8T-2
Calcium ' S8T=-2 Cerium SST-5
Chromium . 88T~2 Cobalt ssr-2
Copper ' SST-2 Europium S8T=-5
Iron . 88T=2 Lanthanum 58T-5
Lead . 88T-4 Lithium S5T-1
Magnesium  88T=-2 Manganese SS8T-2
Mercury ' 88T-3 " Molybdenum SsT-3
Neodymium - S8T=-5 Nickel SST-2
Phosphorous * 88T-3 Potassium SST-1
Samarium . 8ST-5 Selenium SST-4
Silicon © 8873 Silver S8T-2
Sedium 58T-1 Strontium 8sT=-2
sulfur : 88T-3 Tantalum SST-3
Thallium - 88T-4 Thorium SsT-4
Tin ' 88T=4 Titanium 58T-3
Tungsten ' 88T=-3 Uranium S8T-4
Vanadium - 88T=-2 Zinc s5T-2
Zirconium ' 88T~=-3

ICP sStandard Fermulations
SST-0: :
Calibration blank, 1 M ultrex HNO3.

SsT-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO, 10,000 ppm in 5% HNO; Lot# 14394A

K KNO, 10,000 ppm in 5% HNO, Lot# 143792

Na  NacC 10,000 ppm in 5% HNa Lot# 14400A
200 miL of stangard made by comblnlng 25 mL HC1/HNO; mixed acid, 1
mL each single element standards, and water.

140
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S5T=-2: !
Stock solutions from VHG 1labs, Inc., 180 Zachary R4. #5,
Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Wa, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppnm
Lot# 0-119A
SM~-20 Vv, Cr, Mn, Fe, Co, Ni, Cu, 2Zn, Ag, & Cd 100 ppm

Lot# 0-119B
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

S8T-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:
Al Al 10,000 ppm in 10% HCl Lot# 9-053A
B H BO, 10,000 ppm in 1% NH,OH Lot# 9-335A
. Hg Hg 13 000 ppm in 5% HNO ﬁot# 8-6568
Mo Mo 10,000 ppm in 5% HCIl Lot# 9-159T
P P 10,0002ppm in 5% HNO3 Lot# 9-180A
Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
s ) SO in H20 Lot# 9-231M
Ta Tacf}LS 10 ooo ppm in 5% HCl/tr HF Lot# 9-335M
Ti Ti 10, 000 ppm in 5% HF Lot# 9-079EE
W W 10,000 ppm in 5% HF/tr HNO, Lot# 8-685L
Zr Z2rCl,0 10,100 ppm in 5% HCl iot# 9-078G
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO33.

1

S5T-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
sM-50 Ga, In, T1, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D
Solution is used directly for calibration.

S8T-5: !
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
5M-60 5S¢, ¥, La, Ce, Pr, Nd, Sm, Eu, G4, Tb, Dy, Ho, Er, Tnm,
¥b, & Lu 100 ppm Lot# 7-165F
50 mL of SM—-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO,.



3.

Jal§hca.

cad?

31-Har=90 07:48234

Conditian Value : Hin /  Max o
VACUUR = 37.21 : 7.000 /s 9Q.90 '
SPTEHP = 38.60 : 37.40 / 39.04
HA INS = 233.2 : 220.0 /  247.0
-1000V = ~1005 ~1l¢lo / =990
CIEMP = 24.20 ' 19.00 / 35.00
+3Y o $.160 4.750 / . 230
+12V = 12.15 : 11.70 / 12.30
-12v = «]12.2 : -12.3 /7 =11.7
+24V = 23.16 . 22,99 /  26.50
-100V a =100 ~10L /. =99.0
©o+Sysa = 5.150Q . 4.759Q /  N.230
+E1SVER = 15.14 : 14,70 /  1%5.30
=-19vVsQ = -15.2 : ! ~15.3 / -14,7
Position Calibration kn Progresse
SLIT M ALEHA DETA ALPHA BEIA ALPHA BETA
FOS’/N ! SLIT SLIT LAMEDAL LAHRBDAL LAHEDAZ LAMBDAZ2

Pravious data 3§

INSTIR 0.00000 587.348 1.00106 -0.6934 1.90008 -0.0G04 0.00000 0.00000
Current data

IHBTIR 0,00000 S87.206 1.00105 ~0.6533 1.00009 -0,0G61l3 0Q.00000 0.9Q0000
START THE PLASHA NOW, PLEASE.31-Mar-90 Q7:56:28
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Yol 55700550

Sample name

"+ sSTO
$ 58T -

Frogranme ‘
HAME MY INT RSD
i
AL 1.27 1.34
sp Q.34 1.04
oo 0.76 1.42
BA 2.12 1.06
3E 0.52 0.29
BI 2.76 1.84
3 2.67 l.44
o 1.66 1.67
cA 0.36 1.12
CE 3.96 1.21
ck 0.93 5.89
co 0.19 0.60
tu 1.82 1.03
BU 2.27 1.3
FE 1.05 0.53
LA 0.28 1.07
PR 0.2 0.24
LI 2.32 1.24
KNG 0.33 0.91
HM 0.58 1.89
HG 2.94 .14
Ha 1.30 0.12
ND 3.2 1,97
NI 2.41 1425
P 0.79 2.31
K 1-98 0-99
SH 2.81 1.19
51 2.03 1.09
agG 8.13 l.28
Ha 2.95 11.37
SR 2.31 . 6.87
5 0.54 :1.43
1A 2.26 ‘0.7
. TL 2.37 "0.49
TH 0.69 , 096
SN 0.93 ,0.54
TL 2.28 0.98
u 0,97 "1.89
u 2.80 1.2¢
vl 2.59 1400
N 2.06 .71
2R 3.11 0.79
Sample name $ S5T1
Programome t SST
NAME HV INT RSB
LI 649,65 0.82
¢ 15.37 0.4S
NA 75.00 - 0249
Sample nane 3 §8T2
Progaramma + S8T

Al-~H#ar~90¢ 08131246

31-Mar-90 08236320

31-Har-90 (B8:I38:24




Fraqramnme
NAME

SB
as
Bl
PB
SE
IL
TH
SN
U

Programme
MAME

CE
EU
LA
R

Sample name

Sample name

NAME MY INT
): 1.3 398.40
BE 618.01
(241} 343.84
ca §75.18
CR 79.83
<o 1.43
cu 131.69
EE 166.89
Ha %14.80
HN 350.19
NI 184.74
Al 959.91
Sk 697 .07
vl 237 .54
ZN 669.67
Sample nane H
Prograasme :
NAME MV INT
AL 25.08
B BG7 434
HO 703,22
KO 325.73
P 58.38
SI 92%.90
S 42.64
Ih 131.18
TI 593.48
1] 74.93
Ik 190.94

LY

KV INT

7.34
136447
116.23

5.29

54,90
54.92
19.46
230.98
13.57

-
»
-
»

NV INT

16.53
654469
7.71
18.61

RSD

0.46
0.42
1.26
0. 46
3.81
1.88
0.46
1.17
1.06
0.78
1,10
0.50
0.566
0.48
0.89

S5T3
88T -

' gsh

1.54
1.93
2.73
2.49
2.45
2.50
2,41
266
1.71
2.41
1.72

55T4
SSI

~ RSD

0.19
0,63
0.63
0.79
l.16
Q.81
"'0.27
10.98
0.08

- BSTS
8T

i RSD

0.51
0.67
0.57
' Q.32

Fl-¥ar~-90¢ 08141331

3l-Mar-90 08144353

31-Har-90 08:48347
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RLLE R kN

58 15.72 7.5

Programme name § S3T . Channel naase § AL Polynomial type & CC
Curve Hin Int Hax Int Curve Coefficients
: co €l g2 c3

CRY1  1.2081 26.334 -0.2670GOE+0L 0.210008E+01

Programse nama @ S&T. Channel name  SBl Polyrnomial type : CUT
Curve  Hin Int Hax Int Curve Caeffictents
co C1 c2 €3

CrRV1 0.3217 7.7112 -0.483441E+01 0.142748E+02

Frogranme name : SST Channel nane © AS Palynomial type @ CC
Curve Kin Int Mdax Int Curve Coefficienty
; co cl g2 c3

CRVUL  0,7220 143,29 -0.56003BE+00 0.736B92E+00

Pragramme namg : SST Channael nz2me I RA Polynomial type ; CC
Curve Min Int HBax Int Curve Caefficiants
! co cl £2 c3

CRY) 2.0184 413.32 =0.1072328+0Q 0.3504699E-01

|
[
L
'

Pragramme name : B5I Charnel nawe : BEl Polynamial +type : CC
Curve Min Int ¥ax Int Curve Casfficients
€0 151 c2 c3 :

CrV1 0.497% 648.91 -0.169612E-01 0.323893E-01

Programme name : 98T Channel name : BI Polynomial type : CC
Curve Hin Int Max Int Curve Coafficients

co 1 ca c3

145



Tal 45525384

ERY1  2.6217 123.04 -0.243213E+01 0.861313E+00

:

Programme name @ SET Channel nang Polynomial typae I EC

:t B
GCurve Hin Int Max Int Curve Cosfficienta
‘ co Ccl c2 ' C3

CRUL  2.5403 910,71 =-0.15462GE+00 0.578258E-01

Progranma name & SST Channel name : CD Folynowial type @ CL
Curva Hin Int Hax int Curve Coefficients
co c1l c2 ca

CRVL  1.5770 261,03 =0.970258E-01 0.584493E-01

Frogramme Rame ST Channel pame : CA Paolynamial type = CC
Curve Hin Int Max Int Curve Coefficients
: Co cl (39} c3

CRV1 0.3;42 G03.91 =0.128076E-01 0.347956E-01

Programme name 3 SSf Channel name : CE Polynomial type & CC
Curve Hiin Int Hax:Int Curve Coefficients :
R - co c1 c2 ca

CRvl 2.8164 17.344 ~=0.437482E+01 (.1473565E+01

¥Frogramme name I SST . Channel name & CR Palynosial typo : CC
Cucve  Hin Int Max Int Curve Coefficients
' co Cl c2 * Cc3

CRrV1 0.8826 83.827 =-0.235470E+00 0.253466E+00

Pragramne nawe 3 ss# Channel nama ¢ CO Polynomial type @ CC
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[CRUT—07TOZT 15005 ~0.30760GE+01

Progqramme namse § 557 Channel name

Curve Hin Int Max Int
‘ co

CRV1 1,7293 138.2% -0.280337E+Q00

Programme name 3 §8T - Channel nase

Curve Hin Int Max Int
co

CRVL 2.1375 687.43 -0.696175E-01

Programume name * 3557 Channel name

Curve Hin Int Hax Int
. co

CRV1 0.9937 175.23 =0.126143E+Q0

Frogramme name * SST Channel nawe

Curve Hin Int Max Int.
: co

CRV1 0.2701 B8.0906 -0.7G6294E+00

Praogramme nane § SST Channel name

Curva #in Int Max Int
co

CrV1 09,3255 5.35584 -0.4569378E+01

Programme pame : 58T Channel nang

Curve Hin Int MHax #nt
' co

0.16163BE+02

oy Polynaomial type
gurve Coefficionts
CL
0.154003E+00

: EU Polynaxial tygpe
Curve Cosfficients
Cl c2
0.306550E~01

t FE Polynomial typs

Curve LCoeflicients
gl c2

0.12059268+00

: LA Polynamial type
Curve Coefficients
c2
¢.269505E+01

s PB Folynomial type
Curve Coefficients
cl £2
0.197772E+02

: LI Polynomiszl type

Curve Coefficients
c1 c

an

ca

£3

c3

c3

c3a

c3

=

o e

SR

T

B TR A e N 2

o

s



148

Pl 530300

.

: L
e “n

Programsme nama 3 SSI:

Curve Hin Int Hax Int

Chi¥l 0.2005 540.54

Progqramme name : S5ST
Curve Min Int Hax Int

CRV1  0.9342 367.60

Pragrammae name SSTE
Curve Min Int Max Int

CRY1 2.7886° 739.38

]

Progranme nase 3 58T
Curve Hin Int Max Int

CRV1 1.238% 342.Q0

Programme name = SST

Curve
1

CRVUL  3.0466 19.544

Prograsme name § ST

Curve Hin Int Max Int

[ X XTK] s

Hin Int Max Int

o T TT ST TE U T T7 TS RET U0 0 77T E=0]

Channel nawe

co
-0.122972E-01

Channel name

co
-0.3337975-01

Channel name

_ co
0.209582E+00

Channel nane

" Co

-0.200928E+00

Fhannel name

co
-0.,416322E+01

Channel nama

co

=.HG Folynomial typa

Curve Coefficiants
o2

0.388743E=-01

3 MN Polynomial type

Curve Coefficients
c2

0,573233E-01

: HG Falynomial type

Curve Casfficiaents
€1 c2
0.713996E-01

$ HO Polynomial type

Curve Coafficients
ci c2

0.154135E+00

$ ND Polynomial typs

Curve Coefficients
£1 £2

0,129817E+01

T NI Polynomial type

Curvae Coefficients
c2

e

ce

ce

cc

cc

cc

c3

c3

c3

e

c3

c3

%

ol B

5
"
e
v
Sor
o

L d



Programse name 3 S8BT Channel name & P o Pnlynauial'wpa‘: cC
Curve Min Int Han Int ' " Gurve Coefficients
. TGO . Cl ca c3
; .
CRV1 0.74890 SS.HIQ =0.721094E+0¢ 0.9158G0E+00Q ' i
Frogramme name : S8T. Channel name : K Polynaomtal type 3 CC
Curve Hin Int Hax Int Curve Coefficients
co cl g2 c3
ERVI 1.8845 16.139 =-0,740930E+01 0.373515E+01 ;
Proqrasne name 3 88T Channel nama I SM Polynamial type ¢ CC
Curve Min Int Hax Int Curve Goefficients
; co ci c2 c3
CRV1 2.6723 16.507 =0,.4A3I8SAE+Ol  0.154943E+01
Pro4yramae name * SS,T Channel name : §E Polynomial type I CF
Curve Min Int Hax Int Curve Coefficieats ‘“'.
J co c1 c2 c3
CRV1 1.1682 57.724 ~0.228795E+01 0.186063E+01 ' v
| : o bR
Prograsme nama 3 S5T Channal name $ 51 Polynomial type ¢ CC ,';
W N N B L
Curve Hin Int Kax' Iat Curve Coefficiants
. . co c c2 : 3 #e
H . ™
LRY1 1,9241 100.69 -9Q.1078798+01 0.532650E+00 Fo
Programme nawe S Ssl'.l.' Channel name I AG Polynomial type : CC X
Curve Hin Int Nax Int - Gurve Coefficients
Co . Go : Cl c2 C3
CRUL  7.7257 587.91 ~0.2947GGE+00 0,36246IE~01
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Programne naag : SST

Curve Kin Int Hax Int

CRV1  2.8073 78.746

Programse namae 3 HST

furve Min Int Max Int

CR¥i 2.197¢ 73:.93

Programme name 3 S8T

Curve Hin Int HMax IIlﬂ‘-

CxV1 0.5114 44.770

Pragraame name : SST

Curve Min Int Max Int

cRV1 2.1451 ~137.74

$ST

Curve Hin Int Max Int

frograsme nhame o

CRVL 2.2490 57.661

t

Programnne nawe © SST

Hin Int Max Iat

3

Curve

"ERVL 77357 SB7.01 -0.29A7GGEI00  Q.3GZAGIErOL

C

Ghanﬁelznaué

co
=0.205090B+01

Channal nise

co
-0.G65745E-01

Ghamnnel name

co
~0,639361E+00

Ehannal name

" g0
-0,875728E+00

Channel namg

@
~Q.450506E+0]

Channel name

co

f'&q - Polynomial typs
Curve Coefficients
€1 2

0.694043E+00

T SR Polynomial type

Curva Coefficients
cl c2
Q,2878649E~-¢1

s 8 Folyncnial type

Curve Cog2ficients
€1 B
0.118767E+01

T TA
Curvae Coefficients
cl c2

¢.387933E+00

s TL2
Curve Coefficients

0.190301E+01

: IH

Curve Coefficients

a

ae

Polynomial type

Polynomisl type

Palynomial type

ca

€3

c3

€3

c3

c3




RLLRUA BaN )

-
R -
»

BR.'JL 0.6596 . 20.432 -0.‘._"700?.BE+01 F 4,% ™ . l—

Y
r_é‘,-t"‘

Programme name $ 55T Channel nam: al +ype 3 CC
Curve Min Int Hax Int Curve Coerricients
‘ £o C1 c2 c3

CRrRVL 0.8879 242.52 =0 .406305E+00Q 0.434706E+00 '

Programme name 3 SST Channel name 2 TI Paolynoaial type @ CC

Curve Hin Int Max Int Queva Coefticients
: co c1 c2 ca

CRV1 2.1666 622,10 -0.193213E+00 0,847176E-0L

Pradramne name 2 SST Channel name : W Folynamial type & CC
Curve Hin Ink Hax ;Int Curve Cnefficiants
: co ¢l c2 ca

CRV1 0.9240 78,673 ~0.85761G6E+00 0.674096E+00

Polynomial type t CC +

Proqramumse name : S8T Channal name I U
Curve Kin Int Hax Int Curve Coafficients ! P
: £ 1 ca c3 i
TRYL 2.6568 14.250 ~0.259567B+02 0,928132¢+0L . Wl
Praogramme name : SST Channel name $ V) Polynamisl tyge 3 CU ,I
Curva Min Int Hax‘ Int Curve Coefticients
' co £1 c2 C3 oo

CRrRU1 2.5514 249.41 ~0.228713E+00 0.851505E-01

Programme nams ! SST Charnel name : ZN Folynomial type i CC A

Curvae Min Int Hax Int Curve Coefficients (S
’ co Cl c2 c3 (‘. :

R T .
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ok JEE

CRV1

1.954% 709,16 -0.G31G3I2JBr@} : 0.299574E-01
Y AR " O .
. S
[ v R

Programme nams 3 587 Channel name 3 zﬁ i Polynamial type

Curve

CRY1

Min Int MHax Int Curve Cagfficients
. cl ca2

co |
2.9580 200.48 -0.328879g+00 0.266207E+00

c3

gt

)
EEape
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T
e
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PLAE DR R R

Nitric Acid Blank

Sample name : HND3J

Froaramae : 88T 31-Nar-90 09:02:33
HAME MV INT COMCEN RSD
Al 1.44 0,258 6G.32
Sty 0.37 ¢.A00 16.89
Ag 0.85 0,065 14,89
*a 2.45% 0.QL7 8.990
Be 0.5%9 104002 7.62
Bi 3.19 - 0.341 2.87
B : 3.65 " 0,056 7.96
td 1.87 . 0.013 6.67
Ca 0.39 0.001 12,69
Ce 3.43 0.4692 9.55
Cr 0.96 - 0.008 11 .21
Co Q.20 ' 0.210 11.7%
Cu 2,07 . 0,039 8.09
En 2.63 | 0.011 10.43
Fe 1.17 ' 0.015 13.98
La 0.30 ° 0.055 7.51
Pb 0.25 = 0.3¢3 7.53
Li 2.63 0.024 9.36
Mg 0.34 0.001 9.92
Hn 0.64 ~ 0.003 1.04
Ha 4,40 0.105 11.77
o 1.45 | 0.023 7.19
N J3.38 | 0.483 12.56
Ni 2.76 ¢.039 10.89
P 0.93 0.131 13.35
K 2.22 0.872 7«44
Sn 3.26 - 0,688 9.49
Se 1.38 0.280 9.85
8i 2.30 . 0,146 8.86
(Y 9,47 0.048 8.92
Na 3.39 - 0.300 9.87
Sr 2,39 9,008 8.68
s 0.%59 0.063 .62
Ta 2.59 . 0.129 13.45
Tl L.76 0,742 20.40
™H .79 | 0.489 9.51
sn 1.04 . 0,046 9G.48
Ti 2,57 : 0.025 8,12
u 1.12 « 0.098 7.69
u 3.24 4,096 2.36
v 3.03 0.029 16,060
Zn 2.31 4.007 2.91
Zr 3.42 . 0.082 7.94

i
|
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Tl 33t LM

IMCS Check standard #78Cl1llF

* Programme
HAME

Al
Sh
As
Ba
Be
Bi
B

Cd
Ca
Cw
Cr
Co
Cu
Eus
Fe
L
Pb
Li
Hg
in
Hg
Ho
Nd
Wi
P

34

Sm
Se
Si
Ay
Na
Sr
]

Ta
T1
Th
Sn
T
W

1]

v

Zn
Ir

Sample nane H
S$ample code 1 & SST1

76CILE
S8t
MY INT  CONCEN

l.46 0.390
1.06 10.226
0.93 .0.128
193.29 " 9.6486
0.58 0.002
3.24 ' 0,420
172.42 . 9.873
164.69 9.529
286.26 9.948
.46 9.%82
38.02 9,402
0.72 . 8.578
65.12 : 9.748
2.26 | 0.020
8l1.78 . 9.736
0.32 - 0.097
0.25  0.323
128,03 ~ 2.710
2%3.81 . 2.854
168,93 9.633
3.4) 0.034
1.48 , 0.027
10.09 2.933
90.19 . 9.6A28
0.96 0.155
8.54 24.491
3,02 0.325
3.36 | 3.971
2.27 0.130
g.91 ' 0.028
47.889 24.242

342.78 .2.801
Q.77 . 0,277
2.49 ¢ 0.091

275 ' 0.719
0.79 . 0.517
115.27 49.704
2.45 . 0.014
1.32 0,235
3.43 ' 9.969
2.90 0,018
322- 13 H 9\‘538
9.32 0.059

dl~Mar=-90 09:07:01
RSD

7 .47
0. 14
5.97
1.71
12.30
13.55
i.37
1.04
1.59
1.08
0.84
0.58
1.50
3.72
L.04
1.60
14.14
1.76
1.13
0.97
49.74
17.73
0.47
0.78
2,39
1.01
25.14
1.47
13.41
20.14
1.53
1.70
1.93
12.09
15.08
7.87
Q.98
18.19
2.67
7.597
12.28
0.94
16.97
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R LR 4 Wik

' 1LMCS Check Standard #82B38C

Frugramme
NAME

Al
Sh
Asg
Ba
Be
3t
B

od
Ca
Ce
Cr
g0
Cu
Eu
Ee
La
Pb
Li
Mg
Hry
Hg
L 1-]
Nd
Hi
P

L4

Gm
Se
Si
Aq
Ha
sr
s

ity
T1
Th
Sn
T4
N

U

v

in
r

Sample nane H
Sample code 1 @ 55I2

82B3BC
gST
HVU INT  CONCEN

3.31 4,282
.38 0.500
2.56 1.325
2.96 0.022
0.57 0.002

61.13 51.442
6.206 0.208
1.89 0.013
0.93 0.020
3.48 0.7465
1.28 ‘0.089
0.19 0,022
3.32 0.231

321,38 9.782

1,54 0.060

17.681 )46.0687
2.77 50.010
2.43 0.009
9.55 .0.009
0.78 ‘0,011
3.65 .0.051
1.46 . 0.024
3.87 0.869
2.79 L 0.042
1,17 0.350
2.03 .0.174
9.31  10.065
1.45 | 0.401
3.20 0.626

288.58 10,165
3.13 ' 0,124
2.65 | 0.0l10
0.68 0.164
2,83 | 0.221
5.98 ; 6.106

10.40 51.728
1.17 0.101
2.94 © 0.056
1.06 0.060
8.53  §53.235
5.54 | 0.243
2.52 0.014
3.67 | 0.149

3l«Mar«~90 09:11:44
RSD

0.99
11.2%5
1.56
8.01
9.89
0.29
15.86
12.22
0.10
9.65
3.41
75.00
2.17
0.99
6.29
Q.52
0.87
22.62
1.79
5,34
25.91
2,83
2.37
10,27
A.61
£61.56
.41
5.87
2.77
0.46
30.21
9.36
10.17
6.17
0.3¢0
Q.45
1.3z
3.63
41.82
0.28
0.61
.47
G.42
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ﬁ;"é‘r,’;a iy

IMCS Check Standard #77Cl1iF

Sample name :
Sample code 1 &
P;ogramne :
NAME MV INT
Al 25.50
Sb 0.45
As 71.68
Ba 2.75
De 294.27
Hi 4,24
B 5.57
e 2.17
Ca 0.94
Ce 3.43
Cr 1.13
Co 0.21
Cu 2.37
Eu 2.66
Fa 1.54
La 0.30
Pt 0.26
Li 2.62
Mg 0.43
LE 0.92
Mg 350.66
Ho 326.53
Nd 3.58
Ni 6.98
P 27.10
R 2.21
Sh 3.29
Se 28.35
si 79.28
Ag 17.64
Na 3.61
8p 2.68
8 42,1323
Ty 123,64
T1 28.58
Th 0.94
Sn 1.57
Ti §B81.223
W 32.13
u: 4.65
V. 115.91
Zn 3.61
Zr 188.19

CONCEN

90.890
1.5375
S52.264
0.031
9.5%14
1.301
0.167
0.030
0.020
¢.587
¢.048
0.242
0.084
Q.912
0,059
0.049
0.488
0,023
0.006
0.019
24.827
50.126
0.485
0.501
51.574
0.829
0.736
50.463
41.148
0.345
©.453
0.011
49,519
47.073
49.876
1.318
0.274
49.046
21.066
17.177
92.643
0.047
49.37¢

3i-Har—=-9¢ 09:16:32
RSD

0.20
8.65
1.43
7.74
0.53
1.
T.91
l.61
0.56
14.95
9.12
20.37
7.14
13.85
5.61
22.71
8.11
18.58
2.189
3.88
1.51
0.66
11.9¢
2.64
1.58
13.37
14.32
1.05
1.10
‘.lus
2.52
11.35%
1.02
1.01
0.57
6.57
1.72%
0.25
1.27
4.76
0.95
2.19
0.3




P2t 5325 2045

lAcid Digested IMCS Standard F0979

Sample name v
Sample code 1§ REAGNe—
Sample code 2 1 mmwr o f- ® o
Sample code 3 @ RENECT ole & =
Progranmme : 88T  Dr6%? "31umar-90 09:21:55
HANE MV INT  CONCEN RSD
Al 1.55  0.58% 10.06
Sb 0.37 ‘0.457 9,02
As . L.24 0.3%55 2.98
By 2,5  0.019 12,39
Be 0..60 0.002 6.29
Bi 14.12 10.008 0.91
B 154,46  .§.777 1.14
Ca 156.00 9.021 1.06
Ca 262.50 9.128 0.99
Ce 3.39 D.626 15.93
Cre 1,04 0.027 11.89
Lo 0.20 0.179 13.89
Cu 59.24 8.942 1.03
Eut 2.56 0.009 16,79
Fe 1.63 ¢.070 7.41
La 3.4 8,428 0.84
Fb 0.72 9.796 1.46
Li 2,39 0.021 16.29
Mg 234.49  9.103 0.47
Hry 1.07 '0.028 2.08
Hy 3.44 0.036 6.03
Ho 54.17 9.689 0.81
Nd 3.70 0.635 11.18
N3, 2.78 0.041 14.83
P 11.10 9.446 4.11
K 4,45 9.202 0.43
- 3,12 0.474 20.95
S 140 0.320 15,01
Si 12.72 5.697 2.13
Ag 207.26 7.218 0.65
Na 15,97 9.036 0.52
sr 313.06 2.946 0.96
5 0. 80 p.308 2.51
Ia 2.55 0.112 13.77
Tl 2.72 0.664 10.42
Th 5.78 0.432 15.07
Sn 1.42 0.213 5.24
Ti 3.13 6.072 4,43
u 1.34 0.246 5.04
U 3.18 3.536 17.34
v . 3.01 0.028 16.09
Zn 295.13 8.780 0.31
Zr 3.33 0.058 20.65

i

]
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- B 3%0h. 0540

Reagent Blank F0487

Sample nyme H
Sample code )} 3
Sample code 2
Sanple code 3 @
Frogranme H
NANE MV INT
Al 1.35
St 0.36
Asn 0.78
Ba 2.19
Be 0.53
Bi 3.15
B 5.43
C.f 1.81
Ca 2.77
Ca 3.01
Cr 0.93
Co 0.19
Cu 1.91
Eu 2.29
Ez 1.46
La .32
Pt 0,20
Li 2.41
Mg 9.81
Ney Q.87
Hy 3.21
Ho 1.35%
Nd 3.13
Ni 2,53
4 0.93
K 2.02
Gm 2.85
Se 1.28
Si 2.42
Ag 8.32
Na 3.34
5r 2.41
S ©.68
Ta 2.32
T1 2.41
Th 0.71
Sn 1.07
Ti 2.97
'] 1.03
] 2.83
v 2.73
Zn 6,43
Zr 3.15

rasy
BLANK
29072
DIRECT
§5T

CONCEN
0.167
.0.238
10,015
0.003
0,001
‘0.348
0,159
0.009
0.084
0,068
0.001
0,043
0.014
0.001
0.0%0
0.092
0.158
¢.007
0.019
0.016
'0.020
0.008
-0.094
0.015
0.128
0.121
0.059
0.102
¢.213
0,007
0.27¢
0.003
0.173
0.024
.0.078
0,064
0,057
0.058
0.038
0.272
0.004
0.131
0.009

3l-Har-90 ($9:27:38
RSD

ie.32
12.49
S7.74
20.16
15.95
7.78
G- 29
7.51
0.50
39.39
53.91
57.28
15.11
68.88
2.43
164,90
26.02
11.76
0.31
2.3%
$4.52
13.01
-41.11
20.42
11.72
42.97
54,726
14.90
9.40
47.07
2.68
13.93
4.58
2.49
42.97
38.49
19.29
1.85
7.22
70.94
G62.30
9.16
29.30




Pl 3503 L7

Sample 89-072, F0480

Sample name : FAB0

Sample gode 1 : SAMPLE

Sample code 2 & 1€0-10

Sample code 3 3 89072

Programme t SST 31-¥ar-90 09:33:11
NAME MV INT CONCEN DILCOR RSD
al 2.95 3.515 355.090 1.81
Sb . 0.36 ¢.238 24.029 28.3%
hs 0.91 . 0.040 3.9949 *J«30
Ba 2.48 " 90.018 1.82% 9,78
Be Q.57 . 0,001 0.140 7.53
Bi 3.48 T 0,636 64.267 5.77
B 4,37 ¢.092 $.337 5.39
Ld 1.80 9.008 Q.842 8.18
Ca 1.71 0,047 4,741 0.31
te 3.21 0.353 35,920 19.15
cr 1.23 . 0.076 7.654 6.27
Co 0.20 0,108 10.884 17.32
Cu %.00 0,027 1.748 12.47
Eu 2.46 ° 0.006 0.587 20,83
fe G.AG 0,653 65.9%56 0.34
La 0,29 . 0.023 2.339 30.53
Pb 0.24 0.112 11.319 0.00
Li 2.46 9.011 1.139 22.63
Heg 3.15 0,110 11,139 0.56
#r 9.61 ;| 0,317 52.169 .33
Hy 4.91 © 0.341 14,238 21.82
e 1.39 0,013 1.266 34.16
N 2.34 0,177 17.919 45,40
Ni 2.73 0.035 1.579 14.64
P 1.02 0.215 21.707 6.66
K 2.10 0 0,442 44,5641 23.56
Sm 3.04 | 0.351 35.419 21.34
Se 1,34 ¢.203 20.484 12.99
si 2.70 0.362 36.547 4,35
-] B.84 0.026 2.586 20.10
Na 8.88 4,112 415.33 0.77
Sr 4.006 0.050 S.070 1,55
8 0.62  0.094 9.476 11,38
Ia 2.43 0.074 7.243 20.99
11 2.63 0.506 51.062 16.57
Ih 0.7 - 0.270 27.272 17,21
8n 1.02 . ¢.036 3.673 18.68
Ti 2.46 . 0.015 1.517 19.74
] 1.06 0.062 6.214 17.53
4 3.08 2.636 266.22 17,09
v 2.95 ° 0.021 2.145 12.16
Zn 2.4% 0.012 1.174 2.00
Zr 3.30 ¢.051 5.117 18.41%
Bilutian factor ! 191.000




Sample 89-072, F0480

Sample nhanme : Fago
Sample code 1 I 500-10
Sample code 2 : SAMPLE
Sample code 3 : B9072
Prograune ! SS8T 3l-Har-90 09:28:34
NAKE My INT GONCEN DILCOR RSD
AL 12.28 2%.112 405.389 2.44
Sb . 0.37 ¢ Qa4A7 9,393 $5.53
As .86 T 0.076 1.594 13.59
Ba 2.83 | 0,036 0.748 2.75
Be 0.59 L 0.002 0.047 2.2
Bi G.07 | 2.9 61,248 1L.66
B 3.72  : 0.060 1.265 $.96
[ 1.88  0.013 0.266 4,63
Ca 6.39 0.21¢ 4,406 2.4)
Ca 3.36 | 0.584 12.261 7.67
Cr 2.81 - 0.478 10.028 2.11
Co 0.21 ¢ 0.2326 4,752 8.25
Cu 2.1  0.082 1.082 3,08
Eu 2.59  0.0l0 0.2058 ?7.55
Pe 35.65 | 4.173 87.624 2.34
La 0.31 n.0%9 1.24% 2.62
Pb 0.25 0.310 6.3907 6.38
Li 2,535 0.0189 0,372 8.96
Ko 2.29 0,077 1.613 2.31
Hn 98.82 3.332 69,976 1.99
Hg 5.34 0.172 3.602 18.06
Ho 1.48 | 0.026 0,555 7.90
Hd 3.49 - 0.363 7.633 15.01
Ni 3.39 0.108 2.250 3.27
P 1.87 0.991 20.810 1,70
K 2.18 06.716 15.034 3.75
Sm 3.18 0.569 11.941 8,04
Se 1.52 ¢.5a5 11.448 2.74
5i 3.73 0.908 19.06G4 1.76
3] 9,38 . 0.04a3 0.9492 6.83
Na 40.01 '25.719 540.11 2.19
Sr 12.83 ° 0.303 6.339 2.35
g 0.90 , 0.426 8.946 4.84
Ta 2.56 0.117 2.46% 9.99
Tl 2.92 - 1.047 21.98¢ 7.66
Th 0,78 0.435 9.140 7.35
Sn 1.08 . 0.065 1.360 6.99
Ti 2.61 n.028 0.592 5.48
] 1.14  0.112 2.343 2.8%
u 3.55 | 7.023 147,48 2.94
Y 3.22 0.046 0.961 3.57
in 3.65 - 0.048 1,002 1,51
Zr 3.96 | 0.119 2.503 3.56
Dilution factoe : 21.0000

1

|
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Sample 89-072 Duplicate,

F0481

Sample nawe :
Sasple code 1 ¢
Sample code 2 @
Sample code 3
Frogramme H
NAME MY INT
Al 3.06
Sh 0,35
As 0.80
Ba 1.26
Re 0.56
Bi 3.40
B 3.16
] 1.72
Ca 1.52
Ce 3.406
Cr 1.18
Ca 0.20
Cu 1.90
Eug 2.33
Ee G.4A8
La 0.29
Pb 0.25
Li 2.35
Mn Q.66
Hr 10.10
Ho 4.44
Ho 1.35
Nd 3.17
Ni 2.66
P 1.02
K 2.02
Sm 2.90
Se 1.29
133 2.47
Ag 2.42
Na 9,32
5r 4.09
5 0.61
Ta 2.34
Tl 2.52
Th 0.72
Sn 0.97
Ti 2.37
] 1.02
u 2.95
v 2.83
in 2.31
ir J.21
Dilution facter

F481
DiESAH
100-10
89072
SST

| CONGEN

3.765
0.232
0.029
0.007
0.001
0.564
' 0,028
0,003
© 0.040
0.146
0.064
0.097
©0.013
0.002
© 0.655
0.013
0.158
. 0,003
, 0.013
T 0.545
0.107
0.007
-0.043
' 0,027
0.210
0.123
C0.134
0.112
0.239
© 0,010
4,420
0.051
D 0.082
; 0.032
' 0,296
{0115
1 0.017
0,008
" 0.03%
1.411
T 0.012
" 0.008
;0.025

H 161.000
1

31-Har~-99 09:a3:18

DILCOR

380.31
23.%549
2.903
0.5683
0.103
56.938
2.836
0.350
4.056
14.753
6.502
9.793
l.281
0.236
66,151
1.361
15.980
0.289
1.360
§5.017
10.831
0.680
~-4.327
2.733
21.183
12.449
13.510
11.327S
24.137
1.036
446.46
3.169
8.337
3,264
29.836
11.662
1.712
0.764
3.351
142.49
1.250
0.766
2.536

RSD

0.47
12.24
4.44
15.68
11.51
3.38
12.44
2.29
0.3%
27.78
1.36
41.94
14.08
25.07
Q.41
30.55%
31.46
335,45
D.17
0.320
24.39
24.05
-37.85
1¢.34
13.640
26G.489
3l.28
8.39
2.48
25.07
0.39
Q.55
3.85
9.32
24.90
23.98
18.19
22.97
17.49
135.49
17.56
7.42
17.06




Pl 53l .Cobl

Sample 89-072 Duplicate, F0481

Sample name : F48)
Sample code 1 ! 500-10
Sample code 2 @ DUPSAM
Sanmple code 3 @ 89072
Progqramme : 88T Jl-Mar-90 0D9:483133
NANE MY INT ;UNCEN BILCOR RSD
Al 9.47 17.224 351.71 0.92
5b . 0,35 " 0.167 3.497 13.09
As 0.79 0.024 0.495 40,63
Ba 2.51 . 0.019 0.404 12.36
Pe Q.55 0.00] 0.017 42.74
i 5.06 2.024 42.500 2.38
B 3.10 0,025 9.521 2'.16
cd 1.71 . 0,003 0.063 30.33
Ca 5.04 '0.163 3,413 0.70
Ce 3.02 ;0.079 1.663 127.44
Cr 2.29 , 0.346 7262 1.95
Co 0.19 0.0l 0.226 229,13
Cu 1.95 - Q. 020 0.429 24.8%
Eu 2.31 1 0,001 0,026 144,06
Ee 26.09 "3.020 63.413 g,.36
La Q.29 10.013 ¢.283 80.03
Pb Q.14 " 0,066 1.384 17.32
Li 2.31 ~3.001 -0,013 =G17.37
M1 1.7%  0.056 1.172 0.44
Hn . 44,75 P 2.327 53.072 0.34
Ha 4.97 C0.081 1.701 20.49
Ho 1.36 0.0Q08 0.169 44,44
Nd 3.15 «0,.069 -1l.454 -159,406
Ni 2.98 . 0,062 1.308 12.15
P 1.43 ' 0.5B8 12.354 6.91
|14 1.99 , 0,032 0.680 45%5.80
Sm 2.86 - 0.067 1.399 145,68
Se 1.37 0.264 3.535 16,354
81 3.49 . 0.782 16,421 3.11
Ag 8.37 0,008 0.177 83.30
Na 32.64 20.601 432.63 0.67
Sr 10.42 0,233 4.899 0.34
) 0.76 0.266 $.978 3.82
Ia 2.31 0.021 0,437 89,78
T1 .58 0.410 2.60% 38.295
Th 0.71 0.069 1.455 8%.77
8n 0.99 0.026 0.536 24,13
T4 2.39 0.009 0.1H8 40.07
L] 1.04 - 0,044 D.928 23.8B6
u 3.14 3.208 67.373 17.94
v 2.%1 0.020 0.410 20,30
Zn 2.75 0,021 0.438 5.06
Zr 3.30 0.048 1.017 23.79
Dilution factaor I 21.0000

'

is2
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Spike of Sample 89-072, F0482

Sample name :
Sample code 1 3
Sample code 2 2
Sample coda 3
rogramme H
HAME HY INT
Al 3.26
Sh 0.37
AS G.B4
Ba 4,91
Be .98
Ei 3.6%
2] 3.68
Cd 2.38
Ca 3.52
Ce 3.36
Cr 1.74
Ca 0.21
Cu 3.24
Eu 2.57
Fe 7.30
La ¢.31
Py 0.25
Li 4,17
Mg 1.56
#n 12.38
Hg 3.76
Mo l.64
Nd 3.53
Hi 4.02
P 1.12
K 2.17
Sm 3.16
Se 1.40
5i 2.%1
An 10.10
Na 9.3%
Se .31
S 9.63
Ta 200
Tl 2.73
Th 0.77
Sn 1.37
Ti 4,07
w 1,09
u 3.22
v 3.01
in 3.51
Zr 3.89
Dilution factor

Fa82
100-10
SPIKE
89072
88t

CONCEN

4,170
0.395
0.057
0.141
0.002
0.772
0.058
0.042
0.07%
0.584
0.206
0.302
0.064
0.009
0.734
0.076
0.297
0.143
0.048
0.675
0.059
0.052
0.416
0.177
0.315
0.690
0.538
0.3:8
0.259
I 0,071
. AL440

0.086G

0,109

0.131

0.691

0.403

0,190

0,151

0.081

3.289

¢.027

0.044

0.205

: 101.000

'
1

31-Har-990
DILCAR RSD
421.18 1.14
39.889 4.17
S.805 0.00
14.260 0.32
0.134 11.64
79.005 3.98
5.872 1.27
4.276 1.05
7.578 0.51
S8.971 1.39
20.830 1.54
30.474 3.09
G.502 0.73
¢.912 1.60
76.167 0.76
7.712 4.08
29.962 10.18
14,445 0.4l
4.891 0.49
68.159 0.73
5.969 12.03
e 272 1.78
42.044 11.98
17.860 1.82
31.821 1.75
69.66% 2.56
94.355 1.59
32.072 3.53
26.164 1.44
7.190 2.61
448,44 0.43
#.728 0.29
10.996 B.66
13.214 4.32
69,034 18.77
40.728 0.00
i9.216 .65
15.293 0.51
B.149 9.54
392.78 1.31
2.75%8 15.11
4.09% 1.01
20,739 0.22

09:57:514
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Spike of Sample 89-072, F0482

Sample name : Fa82
Sample code I & S500-10
Sample code 2 * SPIKE
Sample cnde 3 & 89072
Programme i 88T
NANE MY INT CONGEN
Al 9.57 17.431
Sh 0.125 0.200
.3 0.83 0,049
Ba 13.30 0,564
Be 0.56 0.001
Bi 4,96 1.9241
B S5.17 0,145
cd 3.98 0.135
Ca 9.31 0.311
Ce .12 0.223
cr 4.17 0.821
Co 0.22 0.496
Cu d.84 0.15%7
Euix 2.36 0,003
Fe 26.79 3.105
La 0.34 0.146
P 9.2% 9.316
Li 9.61 0.563
Mg 5.37 0.197
Hn 49.39 2.793
Hg 3.28 0.024
Mo 2.22 0.142
MNd 4,83 2.113
Ni 7.78 0.589
4 - 1.62 0.762
K 2.04 0.193
Sm 2.86 0.076
Se 1.49 0,477
S1i 3.02 0.531
An 12,23 0.148
Na 29.58 18.479
Sr 14.50 0.351
S 0,77 0.270
T2 2.66 0.157
Tl 2.358 ., 0.405
Th d.71 0.091
En 2.28 0.585
Ti 9.08 0.576
u 1.03 0,041
u 3.15 3,267
v 2.89 0.018
In 7.26 0.156
Ir $.39 0.606
Pilution factor : 21.0000

Jl-Hap-90
DILCOR RSN
366.06 0.73

4.197 22.96
1.026 7.74
11.839 0.43
0.022 13.20
40,754 1.27
3,035 2.42
2.843 1.67
6,536 0.329
4,73} 20.68
17.351 0,79
10.409 6.79
3.290 1.76
0.0%9 24.12
+ 199 0.33
3.075 1.06
G.G45 7.22
11.831 0.24
4,129 0.890
$H.645 0.51
0.510 3.83
2.981 .98
44,364 136.07
12.359 1.52
16,002 3.16
4,053 31.53
1.594 53.87
10.016 4.60
11.156 1,88
2.116 2.2d3
388.06 0.4l
7.369 0,31
5.670 3.99
3,296 S.67
8.512 21L.03
1.903 22.40
L2.284 2.78
12.091 1.09
0.861 8.13
68,607 8.32
0.374 i.348
3.274 0.54
12.724

1.22

10:43:09
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e 3576 2555

t

Acid pigested IMCS Check Standard

Sample name H
Sample code 1 2
Sample code 3
Sample code 2 @
Froqramne H
HAME MV INT
Al F.46
Sb 0.36
As ’ 1.1¢
Ba 163,24
Be 0,63
Bi 3.27
B 3.38
cd 1.95
Ca .14
Ce 8.20
Cr 31.99
to 0.62
Cu 1.94
Eis 3.02
Fe 69.27
La 0.31
< 0,25
Li 197 .26
Mg 2.19
Hn 142,35
Ha 3.22
Ho 1.52
Nd 7.96
Ni ?%.97
P 1.00
K 1.99
Sm 2.86
Se 2.99
51 3.11
Aq 9.71
Na 3.35
Sr 2.49
8 0.74
Ta 22.7¢
Tl 2.77
Th Q.77
Sn 20,05
Ti 99.62
] 1.07
u 3.28
I} 2.93
in 3.86
ir 34,56

1CP2B
DIREST
DIRECT
89072
55T

CONCEN

!9.304
T Q.266
0.254
g.13t
. 0.003
' Q. 448
0.041
04,017
' 0.306
7.735
" 7.874

6,9%6 .

. 0.018
0.023
. 8,127
i 0. Q97
0.138
. 8.106
0.073
8.124
0.020
- Q.033
" 7.465
8.069
“0.194
"0.034
; 0.0753
0.579
0,057
0.372
. 9.00%
0,235
. 7.929
L 0,768
+0.393
1 B.310
8.246
i 0,067
:5.420
. 0.031
F0.034
2,373

31-Har=90
RSD

3.01
29.5¢0
3.10
1.4%
12.32
16.94
13.12
1.21
1.74
4.45
3.17
5.71
44.11
11.86
.83
24.05
31.46
1,54
3.2%
2.83
5.99
16.07
l.44
J.54
19.87
637 .59
202.98
4.066
7.39
19.17
24,539
34.8%
2.11
1.62
17.25
27 .55
4,73
3.28
3l.08
17.82
27.16
4.91
2.59

10:08:11




Sample name ¢ HND3
Froqranme : 58T 31-#ar-90 10:12:36
HAWE HY EINT  CONCEN RSD
Al 1.38 0.227 4,38
5h 0.36 0.314 13.12
As 0.81 0.040 14.990
LE] 2.32 0.010 3.79
I . 0.57 0.001 2.51
Bd 3.06 0,266 S.43
8 3.00 0.019 6.04
td L.80  0.008 g.83
Ca 9.38  0.001 S.36
Cr 3.26 ¢ 0.441 3.58
cr 0,92 =0.002 =-198,70
Co ¢.20 | 0.167 9.68
Cu 1.98 0.025 3.06
Eu 2.50 . 0.007 2.46
Ee 1.15 0,013 5.81
La 0.30 0.037 14.63
Ph 0.25 | 0.171 0.090
Li 2.51 0,015 2.85
Mg 0.34 | 0.001 10.17
Hn 0.62 0.002 16,04
Ha 3.04 0.008 A5.67
Ho 1.39 . 0.014 2.77
N 4,61 . 1,825 156.21
Ni 2.68 0.029 5.00
P 0.93 0.133 16,93
X 2,12 0.524 6.90
G © 3.09 0.436 3.65
Se 1.33 0.189 15.02
Si 2.21 0.099 4.50
aq 8.98 0.031 4.97
Na 3.20 ' 0.170 3.19
Sr 2,49 0.005 .54
5 0.58 0,046 19.98
T3 2.47 0.0B4 11.41
T1 2.66 | 0.553 4,17
Th 0.76 . 0,332 4.90
Sn 1.02 0.03%9 1.92
Ti 2.47 0.018 4.81
W 1.07 ' 0.063 9,28
] 3.07 2.349 3.65
v 2.96 0.024 13.91
Zn 2.25 0.006 11.51
Ir 3.31 - 0.053 4,33

1

1

1
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IMCS Check Standard #78Cl11F

Sample name H
Sample code 1 3
Pragramne H
NAME MV INT
Al 1,51
Sb 1.11
As 0.97
B 199.34
Be 0.61
Bi 3,27
] 178.94
td 178.48
Ca 295.9¢
Ce 9.83
cr 40,49
to 0.73
Cu 67.39
Bu 3.40
Fe B6.17
La 0,33
4] 0.26
Li 130.20
Ko 268.37
#n 179.135
Mo 1.54
Nd 10.53
Ni 96.77
3 1.00
K 8.86
Sm 3.15.
Seo 3.58
Si 23.35
Ag 9.31
N2 38,97
Sr 335.29
S 0.82
Ta 2.61
Tl 2.88
Th Q.82
Sn 125,60
Ti 2.53
'] 1.490
U 3.s8
v 3.01
in 342.85
Ir 3.41

t

78C1LE
8ST1
ssT

‘CONCEN

" 0.493
11.063
. 0.15%
| 9.954
i 0.003
" 0,433
10.192
10.335
10.280
10.133
16.028
' 8.777
10,098
0.033
10.26%
T0.115
0.363
9.878
10.428
'10.218
¢.038
0.037
9.503
10.350
0,199
25.692
0.520
4.366
0.171

. 0.043
24.998
.10.161
0.329
0.136
0.984
0.4673
54.193
0.021
0.288
7.261
0.028

' 10.209
0,079

Ji-Har-99
RSD

10.46
1.20
G.74
0.69

11.3%

l4.62
0.64
2.22
Q.77
1.99
1.46
2.390
0.69
4.28
1.51
6,20
8.33

«27
1.63
l.44

19.89

13.13
l.12
1.88

14.13
1.96

17.50
1.68

12.28

14.4%
0.90
0.84
6,38

14.32

12.87
8.83
2.35

13.34
8.76
7.99

24.23
1.62

13.72

10:16:39
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Yol 55052556

IMCS Check Standard #82B38C

Sample namw
Sample code 1
Programme

HAME MY INT
Al 3.38
Sb .39
A 2.62
Ba 2.55
Be .57
Bi 53.07
B 5.27
(W} 1.87
Ca 0.95
Ce 3.46
Cr l1.28
Co 0.20
Cu 3.33
Eis 33%.49
Fe 1.59
La 18,22
P 2.85
Li 2.41
M 0.78
Hg J.49
Ho 1.47
Nd 3.82
Ni 2.76
P 1.19
K 2.01
Sm 9.51
Se 1.44
94 3.22
An 296,789
Ma 3.09
Se 2.64
8 0.67
Ta 2.83
11 S.72
Th 10.73
Sn 1.19
Ti 2.95%
¥ 1.08
U 8.71
v .09
in 2.56
Ir 3.68

CONCEN

- 44428
0.723
1,370
0,032}

- 0,002

53.196

- 0,150
¢.012

. 0.021

F0.732

- 0.088
0.070

, 9.233

10.123

" 0.069

¥a8.331

Sl.61l8
4.007
0.009

" 9.011

0.040

9.026

0.802

0.039

0.365

. 0,098

10.381
0.397
0.63%

10.462

©0.093

. 0.0L0
0.158
0,222

. 6.374

53.508
0.111
0,057

. 9.070

54,8807
9.015

| 0.150

d1l-Har-90 10:20:585
RSD

0ul4
3.01
0.50
1.30
G.A7
9.29
10.48
4.59
0.17
1.41
2.89
23.08
0.23
0.16
6.20
0.14
0.24
19.97
0.83
.03
3.38
1c.89
7.30
11,20
2.69
21.14
0.13
4,87
0.34
.27
9.48
2.27
3.04
1.83
1.69
0.07
3.09
2.67
4.7G6
0.16
0,37
J.51
1.07
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pL LR NI 4e)s 1o

IMCS Check Standard #77¢11F

Proqramme
HANE

Al
Sh
As
Ba
Be
Rt
B

Cd
Ca
Ca
Er
GCo
(M3
En
Fe
La
Pb
Li
Mg
Hn
Hg
Mo
Nd
Ni
P

14

Sm
Se
Si
An
Na
5S¢
S

Ta
Tl
Ih
Sn
Ti
u

U

v

Zn
ir

Sample name H
Sample gode 1 I SHI3
$ S

77C11E
ST

My INT  CONGEN
26.72 153.443

0.44  1.408
72,33 52.741

2,33 0,020
304.80 9.855

3.99 1.087
5.07 0.138
2.02 4.021
0.96 0.021
3.10 0.194
1.04 0.029
4.20 0.108
2.20 0.059
2.40 "0.004
1.43 0.047
0.29 "0.014
0.26 0.349
2.37 - 0.004
0.46 - 0,006
0.90 0.018
341.91 24.203
331.22 50.850
3.24 0.044
6.74 T 0.474
52.52  47.379
2.02 0.138
2.96 | 0.23%
28.70 S51.106
82,03 42,612
17.02 0.323
B.20 ' 0.224
2.50 0.005
41.98  '49.214
123.91 47.179
29.56  S51.742
0.89 ' 1.018
1.51 ! o0.251
611.81 S51.639
32.40 21.245
4.46 15.450
120.24 . 10.011
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits
' October 12, 1950

The following detection limits are derived on ideal matrices.
These values were derived by using either calibration standards or
pure matrix standards. Detection limits on actual single shell
tank samples are likely to be much higher. No information
regarding procedure detection limits is available for procedures
not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/nL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technigue

Detection Limit = 0.002 ppm in solution .
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.
Solids were analyzed directly.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in sclution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

B-1




Procedure
Anion Analysis

Typical sample

Fluoride
Detection

Chloride
Detection

Nitrate
Detection

Phosphate
Detection

Sulfate
Detection

Procedure

Determination of Carbonate in Solutions by Coulometry

Detection Limit
Typical sample

Procedure
Total Organic C

LA-533-105
on Dionex Model 4000i

dilution was 0.000099g/mL

l

Limit in solution
L;mit in solution =
Limit in solution =
Limit in solution =

Lfmit in solution =

LA=-622~-102

0.09 ppm.

0.04 ppm.

0.24 ppmn.

0.13 ppm.

0.13 ppm.

= 5 ppm in solution

dilution was 0.01g/mL

LA=344-105
arbon

Determination of Carbon Insolation by Combustion and Coulometry

Detection Limif
Typical sample

= 5.5 ppm in solution

dilution was 0.01g/mL




Procedure: LA-505-151 (ﬁominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis. '

Typical sample di1utionff0r the Fusion Dissolution was 0.00019 g/mL.
Typical sample dilution for the Water Digestion was 0.000476 g/mL.
Typical sampie dilution for the Acid Digestion was 0.0b0476 g/mbL

Instrument Detection Limit ppm.

Aluminum 0.0745 Antimony 0
Arsenic 0.0223 . Barium 0
Beryllium 0.0006 Bismuth 0
Boron 0.0083 Cadmium 0
Calcium 0.0002 Cerium . 0
Chromium 0.0039 Cobalt 0
Copper 0.0158 Europium 0
Iron 0.0073 . Lanthanum 0
Lead 0.0273 Lithium 0
Magnesium 0.0001 Manganese 0
Mercury 0.0036 Molybdenum 0
Neodymium 0.2130 Nickel 0
Phosphorous 0.0308 Potassium 0
Samarium 0.1525 Selenium 0
Siticon 0.0314 Silver 0
Sodium 0.0483 Strontium 0
Sulfur 0.0163 Tantalum 0
Thallium 0.0646 Thorium 0
Tin 0.0144 Titanium 0
Tungsten : 0.0273 Uranium 1
Vanadium 0.0186 Zinc 0
Zirconium 0.0141

.1424
.0026
.0839
.0039
.1359
.0246
.0024
.0141
.0032
.0011
.0049
.0147
.2122
.0631
.0183
.0010
.0273
.0122
.0035
.1405
.0017
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