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I have reviewed this report and certify that the package is in compliance with
"Quality Assurance Project Plan for the Chemical Analysis of Highly Radioactive
Samples in Support of Envirionmental Activities on the Hanford Site", WHC-SD-CP-
QAPP-002. I found it to be a true and accurate accounting both technically and
for completeness of the laboratory analyses performed on this sample.
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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 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 laboratory waste until 1975. Between July 7, 1975 and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

The Analytical Laboratories performs all analytical analysis to the
specifications of the "Quality Assurance Project Plan", WHC-SD-CP-QAPP-002. In
accordance with WHC-SD-CP-QAPP-002 the following Taboratory 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 Tess 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, Ion Chromatography, Inductively Coupled Plasma, Mercury
Hydride, Total Organic. Carbon, and Carbonate analyses the solid sample is
spiked independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radio-isotopic
analysis and other analyses not specified above the spikes were performed by
spiking an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. A1l results in this data package
relate only to the sample identified as segment 3 from core 6 taken from tank
241-U-110.

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

Samples analyzed for Total Organic Carbon between November 1, 1989 and
February 22, 1990 were not acidified. The results from these analyses include
total organic carbon, carbonate, and dissolved carbon dioxide from the air.
The validity of these analyses are subject to interpretation. The total



organic carbon procedure was corrected and these analyses will be repeated
wherever possible. '

A1l sample results reported here by weight are reported as the "wet weight"
of the sample. Some samples did noticeably lose moisture during the process
of aliquoting and weighing the sample for digestion. The percent moisture was
determined at the earliest opportunity so any errors introduced by the loss of
moisture will bias the resulted in radiation exposure increases of about a
factor of ten. In order to reduce and control radiation exposure to
laboratory personnel the samples were not dried before aliqouting and
digestion. This may result in some Taboratory results being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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0°”
N FC 507 3 a4 CHAIN-OF:CUSTODY RECORD FOR CORE SAMPLING
(1) Shipment Number M‘%ﬁ%&) Sample Number X?‘ 0 ﬁ {3) Supervisor j:(c /‘4 V~77 g
(4) Tank J‘lou\_ (5) Riser !’7 (6) Segment ﬁz (7) Cask Serial Number C_|O 2.3 v
Radiation Survey Data: (8) FIELD {20} -LABORATORY {9) Shipment Description:
Over Top Dose Rate L.SM V"} Hﬁ\ Z.Sm M/}/ A. Work Package Number Ju/‘ﬁ“ﬂ/ 2{00’&/
o P
Side Dose Rate 3L{MV,H7Q 3, Sm,é/ﬁo B. Cask Seal Number For Future Use
Bottom Dose Rate _thY Jh@' /- _‘S'm»A/M C. Sampler Number Used -#3 /
Smearable Contamination L beT, Z D D. Date and Time Sampler Unseated //—/5/’/7 , feo8
(alpha) (alpha) " .. 7/
_ E. Expected Liquid Content _Q&Z
LT z De s . 1737
{beta-gamma) (beta-gamma) F. Expected Solid Content Jf-p ‘o
RPT Rp@ M G. Dose Rate Through Drill String y&17 /,m//[ﬁé
(Signature) (Signature) . H. Expected Sample Length ' /9 Z

e 2076,
_ep-02/9, Woasls

*Reference la%WM

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

blapnatotg o flon fo e Anif il

Comments:

(11) POINT OF ORIGIN | (12) SENDERNAME (13)0;;7::;«50 TIME (14) DESTINATION (16) RECIPIENT NAME _ {17) DATE AND TIME
pdl-4 DL flyy oy (- (5= 4% 2225 |leom Seidel e
Y. /mmu A ARS RECIPIENT SIGNATURE / o 75
/7 Dites 0527 |\ Tpnest | ol sectid | s-r5-27
(15) Seal Intact Upon Release? (181/(%! Intact Upon Recemt’ (19} Seal Data Consxstent with this Record?
Shipment No. Sample No.
ﬁ Yes J No B Yes J No Yes ] No K Yes O No




.

ity

e
it

hnewd

A

Interim

Rev.B 3/27/90

SSCP-1

Single Shell Tank Waste Characterization

Summary of Core Sample

Phase

Tank ID:

241-U-110

Date Sampling Initiated:

11-10-89-

Riser ID: |17

Date Sampling Cdmplctcd:

11-14-89

CoreID; |006

_ Signature by f’g gllg A é e :\g g’}’l/ ;é Priated Nauie

Lab Serial No. F0029 . | LabSerial No.
- £ REMARKS: CUSTOMER ID# 89-042
& [ Customer ID.No. ~ 89-042 & | Customer ID. No. " WAS RECEIVED EMPTY.
(3] . &
)
“ | Last Segment? NO & | Last Segment?
Lab Serial No. F0053 Lab Serial No.
cl .0:
2 | Customer ID.No.  89-043 8 | Customer ID. No.
5 &
) -
A | LastSepment? NO & | LastSegment?
” Lab Serial No. Foo77 o | LabSerial No.
g Customer 1D. No. 89-044 gh Customer ID. No..
()
| Last Segment? NO A [ Last Scgment?
Lab Serial No. Fo101 Lab Serial No.
-+ -~
€ | Customer ID. No. 89-045 :‘j Customer ID. No.
55 - &
| Last Segment? YES & | Last Segment?
Lab Serial No. « | LabSerial No.
n —
Z{ Customer ID. No. % Customer ID. No.
o5
A Last Segment? @ | LastSegment?
° Lab Serial No. ¢ | Lab Serial No.
3 | Customer ID. No. & | Customer ID. No.
i | —
o] Last Segment? & | Last Scgment?
- Lab Seriat No. -+ | Lab Serial No.
§ Customer ID. No. & | customer ID. No.
5 B
@ | Last Scgment? “1 { Last Segment?
Prepared@y: : H. 8. RICH Date: 05-15-90
) Signatury Printed Name -
e
cpr E/
Verified by: . C.M.SEIDEL Date: 5 15.9
N , 5-15-90
Signature Printed Name
Approved by: 5:& JMQ@&C e For . g_T7-90
PP - H. Taylor Date: 7-7-4
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SUMMARY
Tank 241-U-110
Core 6
Segment 3
Customer Id. 89-044
Untreated Sample

Sample

pH 12.00
Percent Water 44.60 %

Fusion Analysis

Total Alpha
Total Beta

GEA
Cs-137

Uranium

0.19 uci/g
1330 yci/g

20.6 uci/g

5060 ug/g

Water Digestion

Fluoride
Chloride
Nitrate
Phosphate
Sulfate

Total Organic Carbon

W All  reported

2910 ug/g
<1130 ug/g
53500 ug/g
21700 ug/g

<11300 ug/g

10800 ug/g

DATA

REPORT

Duplicate

12.89

44.40 %

0.35 uci/g
1460 uci/g

25.8 uci/g

6120 ug/g

3400 ug/g

<1130 ug/g
51000 ug/g
25900 ug/g
<11300 ug/g

9230 ug/g

results are wet sample weight.

Acid Digestion

Aluminum
Antimony
Barium

Beryllium
Bismuth

Boron’

Cadmium
Calcium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium

Magnesium

Manganese

" Mercury

Molybdenum

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

Results

Sample Duplicate
90269 ug/g 89127 ug/g
LT ug/g 470 ug/g
21 ug/g 40 ug/g
LT ug/g 1 ug/g
17746 ug/g 21187 ug/g
LT ug/g LT ug/g
LT ug/g LT ug/g
521 ug/g 492 ug/g
531 ug/g 529 ug/g
LT ug/g LT ug/g
LT ug/g LT ug/g
LT ug/g LT ug/g
12927 ug/g 12762 ug/g
LT ug/g 52 ug/g
212 ug/g 601 ug/g
LT ug/g LT ug/g
886 ug/g 3118 ug/g
5691 ug/g 5569 ug/g
54 ug/g 28 ug/g
LT ug/g 29 ug/g
- 107 ug/g 138 ug/g
LT ug/g LT ug/g
LT ug/g LT ug/g
411 ug/g 522 ug/g
3877 ug/g 4760 ug/g
LT ug/g LT ug/g
86491 ug/g 88734 ug/g
517 ug/g 577 ug/g
413 ug/g 456 ug/g
LT ug/g LT ug/g
LT ug/g 260 ug/g-
LT ug/g LT ug/g
LT ug/g 52 ug/g
LT ug/g 22 ug/g
LT ug/g 5655 ug/g
LT ug/g LT ug/g
193 ug/g 283 ug/g
LT ug/g 83 ug/g

LT : Less than instrument detection limit.

revised August

13, 1990
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3/27/90

Single Shell Tank | | Phase

Extrusion of Segment -- Physical Tests A

ssf Rev.C

Lab Segment Serial No.:

Analyst: Richard L. Weiss

F0077

Customer ID: 89;044

Date Extruded:  11-15-89

Liquid Submiuedlfor Segment Analysis? -- No

Drainable Liquid
Gross 10mL Tare - Net
Serial Date/Time / Estimated
Specific Calculated
Appearance of Liquid:
Not collected
Dimensions of Segment
Complete Sagment Obtained? NO Length: 13.00" . Calcul_ated Volume: 10.21 cubic in.

Remarks None

Appearance of Solid: A
Sample graded upward in color from medium brown to dark brown, The sample was firm and

cohesive throughout, and there was a 2" segment at the bottom which was separated from the
rest of the segment by a smail void.

Penctrometer 6.3 “Ibs/sq in | Remarks: None
Homogcnization
Procedure: TO38A-00712 Revision: F Quantity of Material 208.32 grams
Date Homogenized: 12-21-89 Time Homogenized: 5 Minutes
Opperator: John R. Smith (65286)
Laboratory Notcbook Reference WHC-N-313-4 °
Notehook No. Page No.
Prepared Q @W%m[ H.S.Rich Date:  5-15-90
/4 Bignature / Prinied Name

Verified by: &m Al f”,;/,// C.M.Seidel - Date: 5-15-90

Printed Name

Approved by:

v Loes T Dt for

Signature Sfuﬂﬁe” j(off/¢10_§g Punthum

Taylor Date:_ 4~ 7-40
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04/24/90

SST-17 Rev.A

Single Shell Tank
Segment -- Subsamples

Customer ID: 89-044

Volatile Organic Analysis

Lab Segment Serial No. Foo77

VOA Sample Laboratory Serial Number: 89-044-25

Date Sampled: 11-15-89

Particle Size Distribution Analysis.

Particle Size Sample |Laboratory Serial Number: F0077

Date Sampled: 11-15-89

Homogenized Solids

Undigested Solids Analysis

Laboratory Serial Number for Sample: F0077 Date Sampled: 12-21-89

Laboratory Serial Number of Duplicate Sample: F0078

Fusion Analysis of Solids

Laboratory Serial Number for Sample: F0082 Date Sampled: 12-21-89

Laboratory Serial Number of Duplicate Sample:: F0083

Laboratory Serial Number of Spiked Sample:

Acid Digestion Analysis of Solids

Laboratory Serial Number for Sample:

F0092 Date Sampled: 12-21-89

Laboratory Serial Number of Duplicate Sample: F0083

Laboratory Serial Number of Spiked Sample:

Water Digestion Analysis of Solids

Laboratory Serial Number for Sample: Fo0o87 Date Sampled 12-21-89

Laboratory Serial Number of Duplicate Sample: F0088

Laboratory Serial Number of Spiked Sample:  F0089

Laboratory Notebook Reference
WHC-N-313-4 9
. @ . /7 Notebook No. Page No.
Q- -
T A\ H. S. Rich Date: 12-21-89
1 Printed Nane
Verified by: W/{// M C. M. Seidel Date: 12-21-89
o nlurL Printed Name:
Approved by +or” L.H. Taylor Date: @~ 7-90

Signature 57“6/)/,6,1 5@?7/7'@55 Printed Name
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SAMPLE NAME 3
FILE MNAME H

55T ROOOO
SOO077.001
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FOO77H20 s HRE
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DATE H
TIME P
COMFIG. 1
CELL TYPE 8

Mﬁmber,
Prinber
Mugnizer s
ffangths Area

Lemgth, Volume
Aeaa. Volume

&@1Hmﬁn Morent

Lenigth
Area
Vel uumes

o
wk
i

o
ijber
Airea

Yo lume

HA0/11/1989
1&:39
(0.7
MAGNETIC
SAMFLE TYPE @ REG

S51)

(3)

AL,
A6
ACE .
SAMPLE

RANGE " @
MODE t
TIME 4

51

ol

P

MEAN Diameter

1.94
e

&
4 Oy
3.87
5. B0
.72

0. 68

Hin
X1
P
Fin
Hm
Fm
Homn

MEDIAN Diameter

1.4
Gl
15.11

~%7@Jﬁ,dmLLWﬂ

P
Hm
i

0L 5150

whil b

Qﬁ.OOZ(Vf

d e

1.93
2.0
2L
Rk
.75
0.21
b1

MODE
0.75

75 B
G1.é4l

COUNTS H
S.M.F. s
S.D.U. s 5771
COMCENTR. : 4.9E+05 #/m)
HOLTDE s LG 7E-OR %

1018205

0,60

.0

Hi
Fin
Hain
Fm
Hin
P
i

CONFIDENCE

P ‘ 100, Q0%
@& HOY

H it 9. 19%

()Is)ﬂcdfc/ well 1o walew , nil ¢\77/W“/’(”" , Creept 77 a
fragdrom wb}-[ é@/M n7¢ o Corrers oF cumeTle.

Dgeciad purtrches < 4600
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EEROCESS CHEMISSTRY L AEES Fam T rol E AL YS 5
Bl SR 3 e N N M 0l i . SRRl O I 0 :

SAMFLE NAME : S8T,B000082, FO077,HA0 , SEK
FILE MNAME 2 FOO77.001 '

s e et et i e et 4t e Shete MM S eth e oy ALt ity ket Bt P Pt Shotn Bhge R Akt SO Sk WS (L Bete 99008 Srts S SIS RIS S iow Seeve SS See Fout feinn Fi (B BAben Sriee IS et St e anime et $Amkd SrRlS S e S i St P A SBerd St St By i M Mo 41S A SO ey AR0 S et ot iy ey S0

DATE r 30/11/7198%9 » ACR. RANGE @ 0.5-150 COUNTS : 101205
TIME : 12:33 ACE. MODE - @ SAMPLE S.N.F. : 0.60

CELL TYFE : MAGNETIC (3)1 SAMFLE SIZE @ 4 CONCENTR.: 4.9E+046 #/ml
SAMRPLE TYPE @ REGULAR REG. CONF. & 25.004(V) SOLIDS ¢ 1.7E-02 4

e i i Gh4m G P Gt Tt et Sieed S ens $00%0 $0000 S m St e o s Mkt S AAD g abh GO 0400 Shute bt e (A AoAm Seesd e S44eY Seent S ey b B e G4 Bt oAl Mook Beet o Lo ate MAVS ot Se4t iet imier hvae tem Mewrd VAR S L (R Lot s SRS Mg MO 4R LS tim ekt e mse eSSt e oty ot sems S

PROBABILITY VOLUME DENSITY GRAPH

: ;
CONFIG. : 1 (0.7 51) ! ACR. TIME  : 494 SEC PG.D.U. 5771

Name: SST,BORBA32,FB077,H20,SBK Hedian : 15.11pm
1.7E-04 co/ml(100.8z2) Hean(uv): 4.84pm Mean(vm): 20.68pm
Mode at  5.08 pm ' $.D.(nv): 2.84pm © 8.0, () 16.91pm
g ({ SCALE RANGE (ym): ADJUSTED >> . Conf(vm): 99.19
| 20.0‘.{-] ' :
18,0

1z
© 14,82

5 12,02
W 10.82-1 .
e B8
o 6.02-:

- 4827
2.6z~ : L
. -1 - J) S

Size (in microns)
Linear Scale

14
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Size {in microns)
Linear Scale

101205

0. 60

5771

4 FEAQAO
1.7E~08 %

H/ml

SAMPLE NAME SST 2 BOOODIR L FOOT7  HEO ,
FILE NAME FOO77.001
DATE A0/11/1989 ! ACH. RANGE 0. 5150 ! COUNTS
TIME 12:93 COADE. MODE SOMPLE OGLMLF.
CONFIG. 1 (0.7 S1) 1 ACE. TIME 494 SEC ! 5.D.U. :
CEL.L. TYFE MAGNETIC (3) 1 SAMFLE SI18E @ 4 bCONCENTR. &
SAMFLE TYFE REGULAR v REG . CONF. QI5.Q0% () v S0OLIDS
PROBABILITY VOLUME DISTRIBUTION GRAPH
Name: SST,BBB0A32,Fp877,H28, SBX Median @ 15.1ipw
1.7E-84 cc/ml(100.0z2) Mean(wv): 4.84pn Hean(va): 20.68pmx
| S.h.(w): Z2.84pm S.D.(uw): 16.91pm
. ({ SCALE RANGE (pwm): ADJUSTED )> Conf{vm): 99.19 %
. 18627
9862
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SAMFLE NAME : SS5T.BO00OO32,F0077,HR20,SEK
FILE NAME : FOO77.002

A et s cavts G S o s 40 A Pewp P S WY MBS Smaks Shide Gt S D Sobe Wi S D S roem S Ghiwe Mk ey St G e e (OSS Hhere e ey et b o S Ef? o Sete e sy ts M e et T St oSt At it S Gk gy PO Fomte s e ot Bt it St it e e o e ot Pty o S0 e e

DATE : 3071171989 | ACE. RANGE @ 0.5-40 v COUNTS s 83457

TIME : 12:58 i ACE. MODE : SAMFLE VB UNGF. : 0,50

CONFIG. : 1 (0.7 G81) VACR. TIME : 401 SEC v 5.D.U. 1 b6l43

CELL TYFE : MAGNETIC (3)! SAMRLE SIZE : 4 v CONCENTR.: &.4E+06&6 $t/ml
SAMPLE TYFE : REGULAR o RER. CONF.  x0 25.00%(V) v 85OLIDS : 1.8E-02 %

O o e m Shent TS S s Tate T S (S e S 00 . e . TP P 004 S S S GpArt g S et Semte S et Gheet Soues e WAMS Fafen 40 Sram P S LA oods Suiet MINe Suide Evre feves O Eis bt Sy el O (o e SRS Sy e St S WS¢ (e Sy e A @4t Bem et Sis Seemn o0y Soees RS LS mare Seam iet S e

TP : MEAN Diameter 5.D.

Muamber, Length 2 1.84 Pm 1.91 pm -

Number, Area s 2.58 Pm 1.95 Pm

Itmbers Volume : .74 pm DL, 42 Pm

| %gngth, Area : .62 pm L 3.92 Pm

- Lengths Volume H 5.33 pm 4.28 P

@ﬁea, Vo lume g 7.86 Pn Q.37 pm

Volume, Moment H 19.082 pm 14674 Pm
o MEDIAN Diameter | MODE CONFIDENCE
R -
Ndmber s 1.14 Em 0.5% Pm 100 .,00%
darea : 486 HPin G.o8A Pm QI.Q7%
vVolume H 12.24 pm 49 .19 Pm 98.41%

16
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Farticle 51z Faryan Loy =0T
PROCESS CHEMISTRY LLABS FARTICLIE SNALYS IS
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SAMPLE MNAME GEST BOOQOAR L FOO77,HAO 4 SR
FILE NAME : FOO77.002

e et ety e S s ooty e ST s TV Bt SOV s St oveh (et oo St Sme Qe ke e (S0 TS Camd P AR SO Sbuag (R LR S ey UUE UG bkt OSRS RRGS NS SLURY D Aes g SAR P04 Somye FHOOR Seibe e RS SISO Gud ok WS Sont e MAPES RES D e SR Gemds s 0SS st o PR et A e W et s W St e

: : 3071171989 | ACR. RANGE @ Q.5-a40 ¢ COUNTS T Q3457
TIME : 12:598 _ P ACE. MODE : SAMPLE I} B.NWGF. : 0,50
CONFIG. : 1 (0.7 51) ACR. TIME ¢ 401 QEC ! H.D.U. t hlad
CELL TYFE : MAGNETIC (3) ! SAMFLE SIZE @ 4 i CONCENTR.: &.4E+084 #/ml
SAMPLE TYFE :@: REGULAR P RER. CONF. @ 95.00%4(\V) VoaoLIng r LGEE-OE A

e e e s 0% e e s et B i R e A Sy RS e A S b (A R i (e oS G (e (e S ot Pkl A Seme g e O et e B St $004S 0 onse g edd et P St e e B4R S S 2008 et e WSS Gkt S et o B s LSS O e D Bl $UA gt T et e W Toocm e

PROBABILITY NUMBER DENSITY GRAPH

“Wane: SST,B0AAR32, FART7, 28, SUK Local Hedian @ 1.14m
6. 4E+86 #/m1C 99.67) : Local Hean(nl): 1.78pm
dlpde at = 8.78 pu ' : ~ Local §.D.(nl): 1.51pm

({ SCALE RANGE (pa): 8 - 18 > "~ Local Conf(nl):100.88
QZB.Bz-] o L

“18.82-

1. Bz -
16.8% ‘ w_

a:::M.Bz-JI

m.az—; F
-.-J‘B.Bz-Jl m
_Jl.ﬁz—:
‘-;b.aZ'Jl'-
4.Bz-1
2.8:{-1|
ot LU LI - _
ﬂ'.ﬁ.{"t— T T |
-8 1 2 3 4 5 b 7 8 9. 10

Size (in microns)
Linear Scale
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SAMFLE NAME : SS5T. BUUUUO:,FUH?? H20 . 5Bk
FILE NAME s FOO77.002

S s S s 00 e s GOS0t L 900 e Gy Gt R R e P W P Sy e S P TS AR AT Gebem et Sabvy gt St g ey S v g S ke Gy (e Senen 0t P Saekd Wt (i RS (et S et b et St 1000 RAD RO S e e GRS AR U (it WA SN LAY A LR s T S W e St PTRNS e e

DATE r 30/11/71989 ACR. RANGE @ 0.5-40 COUNTS HIE I )
TIME : 12:50 ACR. MODE : SAMPLE G.N.F. 050

CELL TYPE : MAGNETIC (3)! 9AMPLE SIZE @ 4 CONCENTR.: A.4E+0&8 d#/ml
SAMFLE TYFE @ REGULAR RER. CONF. = Q5.00%4(V) SOLIDS : l.6E-aR 4

S S o0 e art ) A e oy e G048 S et TS Pt R P Rt S SO e EEUSS (b CAS s (SURP gt e S e U Gt S Gy oy S Sl Sradd S D SEet P T St S W FiAk e et S4S ML N e S N Py Sl ek @ Srow i e G Gk SN G4 P P e e Gion fase Lav ot et eory e e

PROBABILITY NUHBER DISTRIBUTION GRAPH

Name: SST,B008832,F8077,H28,S0K Local Median @ 1.86pm
6.4E+86 #/m1( 99.06%) Local Hean(nl): 1.66pm
Local S.D.(nl): 1.51pm

{( SCALE RANGE (pa): 8 - 18 » Local Conf(nl):184.08 %
1%7-1

98 BA
BB B/-’
“I. B.{-’
Ga. B/—‘
58.8/.-:
%.Bz—:
“"’59.81—:
'*’5"‘"'2"8.02-:
%.Bz—:

i S ) Ry ) Ry (et Wy By
|- 3 5 '

& Size (in microns)
Linear Scale

CONFIG. 1 (0,7 81) CACE. TIME ¢ 401 SEC VoS.D.U r blad

l
!
[
|
|
|
i
|
(
|
[
[
|
|
|
|
[
|
I
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UNDIGESTED SAMPLE ANALYSIS




014

Single Shell Tank Project

Tank:

Core:
Segment: -
Customer ID:

Laboratory ID:
pH

Laboratory ID:

% Of Water

241-U-110

6
3
89-044

Check
Standard

FOO76

101.10%

FO076

104.60%

Untreated Sample Results

Blank . Sample Sample
' : Duplicate
Fo097 FoO077 - ~ Foo78
4.68 12.00 12.89
. F0193 ©FO077 FO078

7.5 mg - 44.60% 44.40%

Check

Standard

“F0080

100.90% =

FO176

96.50%



Analytical Batch

Lab Segment Serial No.: F0077

Customer ID.: 89-044

pH analysis on solid sample

Instrument AL10653 Undigested sample
Procedure /Rev | LA-212-103/A-3
Technologist 6C269/M. FRANZ
Datc 12-22-89
Temperature 23.0C
Starting Time 08:00
Ending Time 14:00
Chemist R. E. BRANDT
Description Lab, Id. Description Lab. Id.
1 | INITIAL CHECK STD F0076 12
2 | BLANK F0097 13
3 | SAMPLE 89-044 F0077 14
4 | DUPLICATE 89-044 F0078 15
5 | ENDING CHECK STD F0080 16
6 171
7 -18
8 19
9 20
10| 21
11 22
Primary Book | Second Book Third Book Final Volume
E: Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
2| |imcs cHECKSTD 72G11/5.0 mL 5.0 mL
2
“ > ; H. S. RICH Date:  05-15-90
X Sipas Printed Name
o .//Z [ Z i . z ﬁ
Verificd by: C.M. SEIDEL Date:  05-15-90
Signature Printed Name

N

21w

v '_‘Approvcd by: /QZ’/’('

AT M

i 5C

Lor

' Datc: Cf ~ 7"(/(}

Signawre SF20 e SroTl /1”;’05‘) LIHMMN &y]or
1




e

gl

L

ey

Tnterim

Rev.E
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Analytical Batch

Lab Segment Serial No.: F0077

Customer ID.: 89-044

4704790

Percent Water
Instrument N/A
Procedure/Rev || A-564-101/D-1
Technologist 6B598/R. D. Hale
Date 12-23-89
Temperature 120C
Starting Time 11:00
Ending Time not recorded
Chemist R. E. Brandt
Description Lab. Id. :Description Lab. Id.

1 | Initial Check Standard F0076 12

2 | Blank F0193 13

3| Sample 89-044 F0077 14

4 | Duplicate 89-044 F0078 15

5 | Sample 89-049 F0173 16

6 | Duplicate 89-049 FO174 17

7 | Ending Check Standard FO176 18

8 19

9 20

10 21

11 22

Primary Book Second Book | Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot { of Standard
LMCS Check Standard 11C11AG/1 mL 1 mL
H. S. Rich Date: 05-15-90
Printed Name
Verified by:___ C. M. Seidel Date:  05-15-90
Signaty Printed Name
A Date:_ 4~ 7"?0

Approved byﬁ&;ﬂﬁ:@ﬁm@_@&ﬂ-_ L0 | . Taylor
Signature Sf’e,/’h‘&ﬂ C)f,_jfjj@f‘) Printed Name
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KOH FUSION ANALYSIS




4

Single Shell

Tank Project

~ Tank:

241-U-110
Core: 6 a
Segment: 3
Customer 1ID: 89-044
‘Check
_ : Standard
Laboratory ID: Foo08l1
Fusion Digestion
- Total Alpha. 96.60%
Total Beta .98.60%
GEA -
Cs-137 99.90%
Laboratory ID: F0081
Uranium

106.40%

Blank

FO192

<1.81E-04
<6.05E-04

<4.77E-02

F0192
<8.60E-05

i,
&3
&

o
U1

Fusion Analysis

Laboratory Results Of Solids
Units Are Sample Wet Weight

Sample Sample Spike of  Check
Duplicate Sample Standard -
F0082 F0083 FO084  F0181
3.22  g/L 2.27  g/L
uci/L 1.85E-01 uci/g 3.50E-01 uci/g  * 91.20%
uci/L 1.33E403 uci/g 1.48E+03 uci/g  * 96.50%
uci/L  2.06E401 uci/g 2.58E+01' uci/g 103.90%  96.00%
F0082 FO083 FO180  FOI81
ug/L  5.06E+03 ug/g ' 6.12E+03 ug/g 106.56% 102.00%

*  Ratio Between Spike and Sample is Too Low To.Calculate



T4

Single Shell Tank Project

Tank:

Core:
Segment:
Customer 1ID:

Laboratory 1ID:

Fusion Digestion

Total Alpha
Total Beta

GEA Cs-137

Laboratory ID:

Uranium

* Ratio Of Standard To Sample Insufficient To Calculate Spike Recover

241-U-110

Check

Standard
F0081

- 96.60%

98.60%

99.90%

FO081

106.40%

Blank

F0192

Sample

F0082

3.22

<1.81E-04 uci/L 5.96E-01
<6.05E-04 uci/L 4.27E+03

FO192

<8.60E-05 ug/L

<4.77E-02 uci/L 6.64E+01

Fo082

1.63E-02

PR
3

M“
P

Fusion Analysis

g/L

uci/L
uci/L

uci/L

g/L

Sampie

Duplicate
F0083

2.27

7.94E-01
3.35£403

5.86E+01

FOO083

1.39E-02

g/L

uci/L
uci/L

uci/L

g/L

Sample Results On Laboratory Digestions

Spike of

Sample
FO084

103.90%

FO180

106.56%

Check

Sfandard
Fo181

91.20%
96.50%

96.00%

Fo181

102.00%
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Interim

4704190

Rev.E

SST-102

Analytical Batch

Lab Segment Serial No.: F0077

N/A

Customer ID.: 89-044

" Fusion Dissolution

Instrument
Procedure /Rev | LA-549-141 / A-1
Technologist 6B598 / R.D. Hale
Date 12-23-89
Teinperature 450C
Starting Time 9:00
Ending Time 11:00
Chemist 1S. A. Catlow
Description Lab. Id. Description Lab. Id.

1 | Blank ' F0192 12 '

2 | Sample 89-044 Foo82 13|

3 Dupiicate 89-044 Foo83 14

4| Sample 89-049 F0178 15

5 | Duplicate 89-049 FO179 16

6 ‘ 17

7 18-

8 19

9 20 i
10 21
11 20

Primary Book | Second Book |Third Book Final Volume
Standard Type' ' No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
N/A
1S ' , H. e&ﬂf}ljch D_ate:' 05-15-90
Verified by: 7/{ %4&)1? 4(4 c id/{ C. M. Seidel Date:  05-15-90
SignapufC ~ Prinied Name
Approvcd by: "XM : : Date: Y= 7=40
Signature Lshfme,, Scoff ficsS_ Pty
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102

Interim

Rev.E

. 47/04/90

-

Analytical Batch

Lab Segment Serial No.: F0077

Customer ID.: 89-044

Total Alpha and Total Beta

Instrument Multi-detector “Fusion Dissolution
Procedure /Rev || LA-548-101/A-2 Detectors 9, & 10; HW38295, & HW38316
- respectively.
Technologist 6B598/R. D. Hale
Date 12-23-89
Te ) Samples were prepared in batch, but
Mperature 24C counted randomly.
Starting Time 14:00
Ending Time 15:00
Chemist . |S. A. Catlow
Description Lab. Id. 'Description Lab. Id.
1 | Initial Check Standard FO081 12
2 | Blank T FO192 13
3 | Sample 89-044 F0082 14
4 | Duplicate 89-044 F0083 15
5 | Sample 89-049 F0178 16
6 | Duplicate 89-049 FO179 17
7 | Spike of 89-044 FOOB4 18
g | Ending Check Standard Fo181 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type . No. & Aliquot No. & Aliquot No. & Aliquot of Standard
LLMCS Check Standard 83B44/10 mL 10.0 mL
Spike - 183B44/10mL | Sample/5.0 uL 10.005 mL
Prepared l{y Q) / H. S. Rich Date:  05-15-90
ITTTA Ponted Name
Verified by: 27 C. M. Seidel Date:  05-15-90
Alure Printed Name

Approved by: /?jpjz%w,gcdlfﬂ”w ~ﬂj"ﬁ[_ H. Taylor Date:_ &4 =~ /%0

/ Signature &Te/’/[em 5'(0# /08§ Printed Name
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1/18/89 Interim

Rev.(Draft)

£ST-103

Page _1 of 1

Analyte:

Am241

Procedure  L()-508-002

Revision: A-0

| Instrument: Detector # 9

Property Number: HW38295

Technologist: R.A. Jones

Payroll Number:  65B01

Date:

5-5-88

Célibration Standard ID:

36B40A8; 32B40B7; 36B40C7; 36B40A3; 36B40B3; 36B40C3

Analyte Concentration: N/A

Type of Calibration; Efficiency
Instrument Reading
Dilution Concentration | Units =
1
2
3
4 SEE AT[TACHED SHEETS
5 B
6
7
8
9
10
Comments:

Prepared by:__x/ /] . M

S A. Cervantes

Signature il Nawne Date: 7" / Z,’ Ca 0\
Venﬁcd by: //m/m N | “"7/( / C. M. S1ede1 _
‘ugn.uulc " Mt Naime Date: 7" /2 - ‘7 4

Approved by:

4 1. Taylor

Signature ‘)7/'(‘4[]181/[ S(.M/,’OS(' Pt Name

Date:_4 - 7 ~90




' 36B4OCS

CALIBRATION SHEET FOR ALFHA/BETA SYSTEMS:

DETECTOR No.

RADIONUCLIDE:  Am—241
HALF LIFE: 157784
COUNT TIME: 5
CRM BKG: 1.4
STANDARD SIZE DATE

ID
26B40A8 1 05/05/88
36B40B7 1 05/05/88
36B40C7 1 05/05/88

. 36B4OA3Z 2 05/05/88
36B40B3 e 05/05/88

v 36B40C3 e 05/05/88

- 36B40A6 5

26B40BE

w

]

29

9

CALIBRATED BY:

TIME COUNTS @

0 DEG.
86156

151307

&

g -

ad

'

i

21

56696
101615

141830

USING PRDCEDURE LO-508-002

TIME ZERO DATE (HD): 15897
DATE COUNTED ' (HD) : 1598
RA JONES HD O = 09/25/44
COUNTS @ COUNTS @ COUNTS @
90 DEG. 180 DEG. &£70 DEG.
85754 86607 87377
151005 152761 150073
220175 c21234 220973
58197 SE2EE SE766
103410 103823 104376
145579 144373 145452




STANDARD SIZE  STD DECAY
ID VALUE CPM CORR
36B40A8 1m 60s70 17293 1.00
36B40B7 1" 109900 30256 1.00
36B40C7 1m 159700 44182 1.00
AVERAGE, 1" = 0.2792 +/—- @954 0.0109
STANDARD sTD AVE DECAY
1D VALUE-  CPM CORR
3EB40A3 2" 61800 ° 11393 1. 00
36B40B3 2" 110700 20660 1.00
ZeB40CE  @" 161400  2B860 1. 00
AVERAGE, 2 = ‘0.1833 +/- ®35%  0.0079
STANDARD s AVE DECAY
1D VALUE CPM CORR
36B40A6 5" 59470 -1 1. 00
36B40B6 5" 109800 -1 1.00
36B40CS S 160100 -1 1.00
AVERAGE, 5" =  -0.0000 +/- ©95%  0.0000
“NEW EFFS ;a;ADET 9 Am-241 v =

DECAY CORR
cPM
17296
20260

44188

3.89 %

'DECAY CORR

CFM
11394

206643

4,30 %

DECAY CORR

- CPM

~99.92 %

EFFICIENCY

0. 2767

ON 05/05/88

EFFICIENCY

0. 1844
0. 1867
- 0.1788

ON - 0S/05/88
EFFICTIENCY

~0. 0000
~0. 0000
-0, 0000

ON 05/05/88

30s

2" = 0.1833

~0. 0000
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Inferim

1/18/89

Rev.(Draf1)

SST-103

Page 1

of 1

Phase
A

Analyte: C060 .

Procedure LQ-508- 002 Revision: A-0
Instrument: Detector #10 Property Number: HW38316
Technologist: R.A. Jones _ Payroll Number: 65801

Date: 4-21-88

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

Analyte Concentration: N/A

Type of Calibration: Efficiency

_ Instrument Reading
Dilution Concentration |Units =
1
2
3
4 SEE ATTACHED SHEETS
5
6
7
8
9
10
Comments:

Prepared by: /d a. G/I/MW

Signature ' S‘A * ]\EfdrN\:,intes' Date: 7/ / 2' 9&

Approved by:

€0 | H. Taylor

Signature

Verified by;/ 1;% 442 j;;d 2/ C.M. Seidel : _
. Signature - Prined Naine Date: 7 -/Z - 70

Date: §— 7-%0

; )‘fe/)/re,: SeltT J06S W Nane
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CALIERATION SHEET FOR ALPHA/BETA SYSTEMS:

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:

CFM BKG:

CAM 1" BKG:

STANDARD SIZE

ID

T3

B40QA8

32B40RE

32B40CS

32

o

r

n

4}

DETECTOR No.

DATE

04/21/788
04/21/88

04/21/88

04719788
04/19/788

04719788

03/03/90 °
03/03/90

03/03/90

2", 5" STD

1" STD

CALIBRATED RY:

COUNTS
0 DEG.

118636

mn
rn
]
n
<
o

246128

105657

202781

=97058

USING FROCEDURE LQO-508-002

TIME ZERO DATE (HD): 15883
TIME ZERO DATE (HD) : 158683
DATE COUNTED (HD): 1591&
DATE COUNTED 1" (HD) 15914
RA JONES -HD O = Q3/25/44
COUNTS @ COUNTS 2 COUNTS @
90 DEG. 180 DEG. &£70 DEG.
118818 117690 118528
32188 230895 220518
246588 346957 2446487
105173 105509 105768
201303 202629 202870
97200 297951

c96664




STANDARD SIZE STD AVE DECAY DECAY CORR EFFICIENCY

ID VALUE CFM CORR CPM
32RB40A8 i 69550. 23661 1.01 =392 0. 3440
32B40B7 1" 134700 46117 1.01 46635 Q. 3462
32B40C7 " 201000 69195 1.01 69972 0. 3481
AVERAGE, 1" = Q. 3461 +/— BISL Q. 0040 1.16 % ON ©04/21/88
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CFm
32B40A4 2" 70480 21080 1.01 =1302 0. 3028
S2B40B3 2" 135100 40454 S 1.01 40879 0. 3026
ii 22B40OC4 2" 202400 59419 1,01 60042 0. 2967
;“ AVERAGE, 2" = 0.3005 +/—- BIG% 0. 0065 2. 17 % ON 04/19/88
« STANDARD STS AVE DECAY DECAY CORR EFFICIENCY
B ID VALUE CFM CORR CPM
1 3EB40AS " 70160 -25 1.01 -5 -0. 0004
= 3=B40BE6 a" 135700 -25 1.01 -5 -0, 000z
- 3eh40CS =5 201900 -=29 1.01 -5 -0, 0001
m; AVERAGE, 5" = -0, 0002 +/~ @E35% 0. 0002 J—106.77 % ON 07/05/90
" NEW EFFS FOR DET 10 Cog0 v = 0.3461  av = 0. 3005
S" = -0. 0002

33,




~Analytical Batch

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

GEA Analysis

34

Interim

Rev.E

SST-102

4704/90

Instrument WA77228 & WA401934 Fusion Dissolution
Procedure /Rev ([ A-548-121/C-3
- 8_ 121/ Samples were prepared in batch, but
Technologist 69769/D.M. Southwick counted randomly.
Date 01/09/90
Temperature 72 F
Starting Time 12:30 Detectors 1', 2, 3, and 4.
Ending Time 14:00
Chemist S. A. Catlow
Description Lab. Id. Description - Lab. Id.
1 | Initial Check Standard FO081 12
2 | Blank o FO192 13
3| Sample 89-044 Foos2 1 14
4 | Duplicate 89-044 F0083 15
5 | Spike 89-044 F0084 16
6 | Sample 89-045 Foios .| | 17
7 | Duplicate 89-045 Fo107 18
g | Sample 89-049 'FO178 19
9 | Duplicate 89-049 - FO179 20
10 | Ending Check Standard Foi81 21
11 B 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot Nq. & Aliquot | of Standard
LMCS Check Standard | 89B44/500 uL 22 mL
Spike 89B44/100 uL '} Sample/100 uL 22 mL
reparé\by Q—M /) / H. S. Rich Date: 05/16/90
“‘ﬂ)ﬁﬁurp/ T P Printed Name ) ’
// —
Verified by -/ k i zg% VA/I C. M. Seidel ~ Date:  05/16/90
Sl saajure. Printed Name ’
Approved by: m £or L. H. Taylor Date: G- 7 =50
Signature 57('3/”“:’!'[ S{Dﬂjj()gs Puinted Name
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Interim

Rev.{Draft) 1/18:89

S§ST-103

Singlc Shell Tank
Calibration Record

Phase
A

Analyte: Isotope, Mixed Gamma

Procedure LQ-508-003 ' Revision: A-0
Instrument: GEA Detector #1 Property Number: 401934
Technologist: JL Anderson | Payrolt Number: 61413
Date: 3/2/89

Calibration Standard ID: 56B40 D]

Analyte Concentration: N/A

Type of Calibration: Gamma Energy Analysis (Efficiency)

Instrument Reading

Dilution Concentration |Units =

SEE ATTACHED

clo|lolvwlolulalw]|nv] =

-l

Comments:

Prepare by: LMK . H. S’ Rich

S al"): V Printed Niune

Date: /”.’77/// /@[)
i

// / C. M. Seidel

Printed Name

Verified by:

pae_7/1(/9 D

vy 7, ! ‘é

Approved by:
Sigui ature b’r()ﬂ/ldl/t <,,'C0rf /ﬂﬂ()ﬁ’s‘ l’imlnlNum

ylor

Date: (Z/7‘(/O




;?

DETECTOR:

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

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:

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

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-165 KEV

36

59.536
88.032
122.0614
165.853
279.1967
391.668
513.99
661.65
898.021
1173.237
1332.501
1836.129

LOG(EFF) =
+
+

LOG(EFF) =

+
+
+
+

59.536
88.032
122.0614
165.853
279.1967
391.668
513.99
661.65
898.021
1173.237
1332.501
1836.129

LOG(EFF) =

1

42

22 ML LraulD, POS 2
14-Feb-89

J. L. ANDERSON/M. R. DOWELL

56B40 D1

EFFICIENCY (COUNTS/GAMMA)

5.7213476-03
1.512568€-02
2.041958E-02
1.856472E-02

1.042777€-02
7.856059E-03
6.838966E-03
5.300244E-03
4.218416E-03
3.785537€-03
2.931033E-03

~5.343694E+01

2.034704E+01 *LOG(ENERGY)
-2.088264E+00 *LOG(ENERGY) "2

8.372735€+00

=7.7624LB9E+00 *LOGC(ENERGY)

2.01769BE+00 *LOG(ENERGY) 2
-2.447560E-01 *LOG(ENERGY) "3
1.067720E-02 *LOG(ENERGY) "4

PROCEDURE LQ-508-003

1

43

22 ML L1QulD, POS 3
16-Feb-89

Jd. L. ANDERSON/M. R. DOWELL

56B40 D1

EFFICIENCY (COUNTS/GAMMA)

1.397695E-03
3.641448E-03
5.035820€-03
4.620516€-03

2.619018€-03
1.890740€-03
1.782478€-02
1.392563E-03
1.117189€-03
1.007670€E-03
7.782502E-04

-5.354869€+01




EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

37

LOG(EFF) =

+ + 4+ o+

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

4.001880£+01
=2.857555E+01 *LOG(ENERGY)
6.748440E+00 *LOG(ENERGY) "2
7.173093E-01 *LOG(ENERGY)"3
2.821780E-02 *LOG(ENERGY) 4

PROCEDURE £Q-508-003




Single Shell Tank | Phase

Calibration Record - | I-A
Analyte: Mixed Isotope Standards
Procedure L0-508-003 ~ Rovision: . A-0
Instrument: GEA Detector #2 Property Number: 401934
Technologist: J1 Anderson Payrol! Number: 61413

Date: 9-1-88

Calibration Standard ID:  56B40 D1

Analyte Concentration: /A
’ Type of Calibration: Gamma Enerqy Analysis (Efficiency)
L a8
o
P Instrument Reading
- Dilution Concentration |Units =
| - 1 . :
3 SEE_AJTACHED
g 4
- 5
— 6
o ’ :
8
9
10
8
g
~ | Comments:
é Prcpare&)v%p : H. S. Rich - Date: HEF- 2./-DD
X W Sia /rfun Piinted Naune
& 77 |
. Verified by: //&'W M {/%!G/ C. M. Seide] Date: &- 26 - Y0
38 Muc Printed N.lmc ) )

{:OALH Taylor Date: G~ 740

hd llApprovcd by:

']

'\l-nulun ft’ld[]@t’l S([‘T’ /"/]o(‘( hinted Name
/-




DETECTOR: ‘ S 2

GEOMETRY CODE: . 42 )

GEOMETRY DECSRIPTION: 22 ML Llauip, POS 2
CALIBRATION DATE: : T 21-0ct-88
ANALYST(S): . : ~J. L. ANDERSON/M. R. DOWELL
STANDARD 1ID: 56B40 D1

ENERGY (KEV) ‘EFFICIENCY (COUNTS/GAMMA)

59.536:  3.417000E-03
88.032 1.090000€-02
122.0614 1.408000€+02
165.853 1.516000E -02

1 279.1967 9.929000€£-03
391.668 7.578000E-03
513.99 . 5.875000E-03
661.65 4.927000E-03
898.021 3.727000E-03
1173.237 3.085000€-03
1332.501 2.683000E-03
e} . 1836.129 2.102000£-03

EQUATION 0-122 KEV i )
LOG(EFF) = " -6.654070E+01

- + 2.583780E+01 *LOG(ENERGY)
d +  =2.677550E+00 *LOG(ENERGY) "2
< EQUATION 122-1836 KEV o :
o " LOG(EFF) =  -1.050740E+02 .
o +  6.428950E+01 *LOG(ENERGY) -
e +  =1.503170E+01 *LOG(ENERGY)"2
e +  1.533670E+00 *LOG(ENERGY)"3
. +  =5.838530E-02 "LOG(ENERGY) "4 -
o
reren GEA CALIBRATION RECORD PROCEDURE LQ-508-003
DETECTOR: .2
S GEOMETRY CODE: ) - 43 _
GEOMETRY DECSRIPTION: ' 22 ML Llaulp, POS 3
" CALIBRATION DATE: 28-Sep-88
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD 1D: , - 56840 D1
ENERGY (KEV) ' EFFICIENCY (COUNTS/GAMMA)

59.536  1.476000E-03
88.032 4.721000E-03
122.0614 6.589000€-03
165.853 ©  6.613000€-03
279.1967 4 .692000€-03
391.668 3.542000E-03
513.99 2.810000E-03
661.65 2.327000€-03
898.021 1.790000€-03
1173.237 . 1.437000€-03
1332.501 1.277000€-03
1836.129 9.824000€-04

39




EQUATION 0-145 KEV

EQUATION 165-1836 KEY

40

LOG(EFF) =
+

+

LOG(EFF) =

+ ¢ + 4

-5.826830E+01
2.165450E+01 *LOGCENERGY)
=2.198930E+00 *LOG(ENERGY) 2

~2.233890E+01

1.174520E+01 *LOG(ENERGY)
=2.739550€+00 *LOG(ENERGY) "2
2.6554506-01 *LOG(ENERGY) "3
=9.668420E£-03 *LOGCENERGY) "4
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Interim

Rev.(Drafi) 11889

S8T. 3

Single Shell Tank

Phase

Calibration Record A
Analyte: Mixed Isotope Standards
Procedure  LQ-508-003 Revision: A-0
Instrument:  GEA Detector #3 , Property Number: WA77228
Technologist: J.. L. Anderson Payroll Number: 61413
Date: 02/07/89 |
Calibration Standard ID: 56B40 DI
Analyte Concentration: N/A .
Type of Calibration: Gamma Energy Analysis (Efficiency)
. , Instrument F\eading
Dilution Concentration |Units =
1
2
3
4 SEE ATTACHED
5
6
7
‘8
9
10 |
Comments:
5 e — -
Prepared\by: s H. S. Rich Date:_DS= 2/~
// Sifwawre/ Printed Nawe
Verified by:@wﬂw C. M. Seidel Date:__ ~— 5-70
Sigehure Printed Name

ignature :ls'f"(flf’/’l@f‘LSLL’—/f M6 Printed Name
7 ; "

Approved by: !5 2 %2’ J‘g/’.fw/s)cﬁzﬂ CL— ﬁ"ng L.H. Taylor Date: 7’7—970
S




DETECTOR:
GEOMETRY COOE:
GEOMETRY DECSRIPTION:

" CALIBRATION DATE:

ANALYST(S):
STANDARD ID:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:

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

STANDARD 1D:

ENERGY (KEV)

42

59.536
88.032
122.0614
165.0853
279.1967

391.668

513.99
- 661,65
898.021
1173.237

1332.501 .

1836.129

LOG(EFF) =
.
M

LOGCEFF) =
hd
+
+

3

41

22 ML LlQuiD, POS 1
- 2-Jul -89

J. L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (tOUNTS/GAHHA)

2.833765€E-02
2.8B1764E-02
2.756557€-02
2.270614E-02

1.285730E-02

7.841011€-03
5.779292€-03
4.773005E-03
4.278530E-03
3.371238e-03

=1.113845E+01

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

-2.052334E+01

9.121738E+00 *LOG(ENERGY)
=1.553578E+00 *LOG(ENERGY) "2
8.018036£-02 *LOG(ENERGY) "3

PROCEDURE LQ-508-003

3

42

59.536

88.032
122.0614

165.853 .

279.1967
391.668
513.99
661.65
898.021
1173.237
1332.501
1836.129

22 ML LIQUID, POS 2
2-Jul-89

J. L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

7.455306€E-03
. 7.462740E-03
7.578302e-03
6.965814E-03

3.596591€-03

2.318396€E-03
1.824191€-03
1.461179€-03
1.321243€-03
. 1.011332e-03




EQUATION 0-165 KEV
LOG(EFF) = -6.838496E+00
+ 8.819509€-01 *LOG(ENERGY)
+  -9.970528E-02 *LOG(ENERGY) 2

EQUATION 165-1836 KEV
LOG(EFF) = 3.082260£-01
+  =1,410839€+00 *LOG(ENERGY)
* 1.042898E£-01 *LOG(ENERGY) "2
+  =5.874725E-03 *LOG(ENERGY)"3

GEA CALIBRATION RECORD PROCEDURE LQ-508-003

DETECTOR: 3
GEOMETRY CODE: 43
GEOMETRY DECSRIPTION: 22 ML LIQUID, POS 3
CALIBRATION DATE: 2-Jul-89
ANALYST(S): J. L. ANDERSON/H. R. DOMELL
STANDARD 1D: 56840 D1
ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)
59.536 2.020462€-03
88.032 1.924344E-03
122.0614 2.027231€-03
165.053 1.712371€-03
279.1967
391.668 1.056509€-03
513.99
661.65 7.115743€-04
898.021 5.24392BE-04
1173.237 4.551585€-04
1332.501 4.223636E-04
1836.129 3.139091€-04
EQUATION 0-165 KEV
LOG(EFF) = =5.300788E+00
+  +3.550643E-01 *LOG(ENERGY)
A 3.272635E-02 *LOG(ENERGY) "2
EQUATION 165-1836 KEV
LOG(EFF) = -9.815549E+00

+ 2.4029206+00 *LOG(ENERGY)
+  =4.4208877E-01 *LOG(ENERGY) "2
+ 2.059131€-02 *LOG(ENERGY) "3

43




Page 1 of__]

Phase
A
Analyte: Mixeéd Isotope Standards
Procedure 10-508-003 Revision: A-0
Instrument:  cEA Detector #4 : Property Number: 401934
Technologist: 1 | Anderson - Payroll Number: 61913
Date: 2-07-89
CalibrationiStandard ID: 56840 D]
b Analyte Concentration: . y/a
— Type of Calibration: Gamma Enerqy Analysis (Efficiency)
o . .
L) -
- Instrument Reading
Dilution Concentration | Units =
K
’ 1
e 2
™ 3 SEE_ATTACHED
— 4
— 5
_ 6
7
8
9
10
&
~| Comments:
%
"g ) ’
(] 03 '
2 H. S. Rich , / 2
E Prcpa@%{%/ A —— Date: 07 v D
Verified by: 4 4 C. M. Seidel 7ﬁ //70
44 - Sjgnature Prinidt Name Date: — o
c | Approved by: XZO_,Q// Mo ,X(PZCfWﬂL 4')fL H Taylor Date: 7—7-0
“ Sigwiwwie Sfenipn SO (0SS Mo ate:




GEA CALIBRATION RECORD PROCEDURE LQ-508-003

DETECTOR: 4

GEOMETRY CODE: 41

GEOMETRY DECSRIPTION: 22 ML LIQuiDp, PoOS 1
CALIBRATION DATE: _1-Sep-89
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD 1ID: 56840 D1

ENERGY (KEV) © EFFICIENCY (COUNTS/GAMMA)

59.536  2.682446E-02

88.032  8.210956E-02
122.0614 1.118411E-01
165.853 ©  1.066653E-01
279.1967

391.668  5.704220E-02

513.99

661.65  3.685958E-02
898.021 2.541629E-02
173.237 2.161710E-02
1332.501 1.973393€6-02
1836.129  1.48446BE-02

EQUATION 0-165 KEV
LOG(EFF) = -5.844056E+01 .
+ 2.310700E+01 *LOG(ENERGY )
+ 2.371355E+00 *LOG(ENERGY) "2

EQUATION 165-1836 KEV
LOG(EFF) = =1.718967€+01
+ 8.164155E+00 *LOGCENERGY)
+  -1.384196E+00 *LOG(ENERGY) 2 -
+ 7.025985E-02 *LOG(ENERGY)"3

GEA CALIBRATION RECORD PROCEDURE LQ-508-003

45
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**************************,**********

* L
* GAMMA SPECTRUM ANALYSIS - *
* *

* k k Kk k k k k k k k k k k k k k k k k k k k k k k ok k k Kk Kk k k k k &k

CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNfING ROOM ’ | 30-MAY-90 13:47:25

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
L&D CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED .-

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1998

ANALYZED BY: . AJ |

SAMPLE DESCRIPTION: 2L Fg/

GEOMETRY DESCRIPTION: /399 |

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01

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

|COLLECT STARTED ON 9-JAN-90 AT 13:41:59

o .
\COLLECT LIVE TIME:  3000. SECONDS

REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 % '

| | _ .
‘DECAYED T0 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

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

! - 46‘




FO081
222-S COUNTING ROOM 30-MAY-90 13:47:25
PEAK ANALYSTIS

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

1C 1126.46 562.70 1.41 645. 764. 10.1 CS-134,
EU-152
2C 1138.69 568.82 1.41 640. 1301. 9.0 CS-134,
‘ Bl-207
3 1209.44 604.18 1.47 583. 8369. 2.3 SB-124,
CS-134
4 1323.29 661.08 1.54 . 419, 12295. 1.8 CS-137
4B 661.82 35. 46.4
5C 1591.64 795.25 1.56 321. 5855. 3.0 CS-134-
6C 1603.76 801.31 1.56 274, 553, 9.3 (CS-134
7 2346.14 1172.62 1.68 255. 5341. 2.8 C0-60
8 2664.59 1331.97 1.88 55. 4914, 2.8 C0-60
=9 2729.47 1364.44 2,40 13. 144, 18.2 (S-134
90  2800.60 1400.04 1.92 13. 59. 32.1 1-132,BI- 214 |
L1 2921.54 1460.58  1.84 11. 172.  16.2 K-40. |

11B 1461.77 182. 11.2
qﬁm ’ ) :

ERROR QUOTATION AT 1.96 SIGMA ~
'REAK CONFIDENCE LEVEL AT 85.0%

Ge= MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

M,-‘!& .

* BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O11l
BACKGROUND DESCRIPTION: BKOO1l

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

Tl
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LOo4

DATA COLLECTED ON 9-JAN-90 AT 13:41:59

DECAYED TO

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA-140
BA-141
BE-7
81-207
0d<212
B1-214
cD-109
CE-139
cE=141
CEPR144
C0%56
€0-57
‘CQfSB
%CG?GO
CRis)
C53134

€5=136
€5-137
C5~138
EU-152
154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140

0. DAYS,
RADIONUCLIDE

ANALY

SIS

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED

LLD<7.90E-01
LLD<2.25E-01
LLD<1.05E+00
LLD<9.30E-01
LLD<2.44E-01
LLD<1.44E-01
LL0<2.00E-01
LLD<3.00E-01
LLD<5.85E-01

LLD<7.76E-01.

LLD<6.03E-01
LLD<2.07E+00
LLD<1.98E-01

ERROR

DECAY
CORRECTED

LLD<7.90E-01
LLD<2.25E-01
LLO<1.05E+00
LLD<9.30E-01

LLD<2.44E-01

LLD<1.44E-01
LLD<2.00E-01
LLD<3.00E-01
LLO<5.85E-01

LLD<7.76E-01

LLD<6.03E-01
LLD<2.07E+00

~ LLD<1.98E-01

LLD<2.58E+00

LLD<8.68E-0]
LLD<3.47E£+00
LLD<1.32€-01
LLD<2.02E-01
LLD<1.75E+00
LLD<1.93E-01
LLD<1.08E-01
LLD<1.86E-01

2.34€401

LLD<1.51E+00
2.11E+01

LLD<1.85E-01
3.81E+01
LLD<1.83E-01

LLD<2.58E+00
LLD<8.,68E-01
LLD<3.47E+00
LLD<1.32€-01

-~ LLD<2.02E-01
-LLO< . 756400

+-7.09E-01

+-6.82E-01

+-8.42E-01

LLD<2.61E-01

LLD<3.59E-01
LLD<4.22E-01
LLD<4.31E-0]
LLD<2.29E-01
LLD<1.81E-01
LLD<2.32E-01
LLD<2.14E-01
LLD<2.29E-01
LLD<2.70E-01
LLD<4,50L-01
LLD<1.88E+00
LLD<4.52E+01

LLD<1.93E-01
LLD<1.08E-01
LLD<1.B86E-01

2.34E+01

LLD<1.51E400
- 2.11E+01

LLD<1.85E-01

3.81E+01
LLD<1.83E-01
LLD<2.61€£-01

- LLD<3.59E-01

LLD<1.30E-01

"LLD<4,97C-01

LLD<7.42C+00
LLD<9.05E-02

48",

LLO<4.22€-01
LLD<4.31E-01
LLD<2.29E-01
LLD<1.81E-01
LLD<2.32E-01
LLD<2.14E-01
LLD<2.29E-01
LLD<2.70E-01
LLD<4.50€E-01
LLD<1.88E+00
LLD<4.52E+01
LLD<1.30E-01
LLD<4.97C-01
LLO<7.42£+00
LLD<9.05E-02

ERROR

+-7.09E-01
+-6.82E-01

+-8.42E-01

0.0000 HOURS BEFORE THE START OF COLLECT.
REPORT

" ENERGY COMPARISON

(KEV)

EXPECT

911

74

.07
433.
657.
59.
.67.
1293.
411,
356,
165,
537.
190.
477.
569.
127.
609,
88.
165.
145,
133.
846.
122,
810,
1332,
1173.
320.
795.
604.
818,
661,
1435.
1408.
1274.
105.
1099.
482.
279.
364,
667.
529.
847.
1260.
1460.
513,
151,
402.5
220.
1596.

94
16
54

64

DIFF

-0.53

-0.62

-0.60
-0.52 -

=0.57

FO081




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
P0O-214
P0-216
PU-239
PU-241

\-224

2226
R3-88
b5
RN=220
RU-103
RURH106
S$p-124
SB=125 -
SC=46
- SE-75
' SN=113
SR-85
SRég]
SR-92
TA-182
TL=99M
TC-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

|
|
I

LLD<4.45E-01
LLD<1.81E-01

LLD<2.17E-01"

LLD<1.10E-01
LLD<2.33E-01
LLD<1.59C-01
LLD<1.57E-01
LLD<1.28E+00
LLD<8.29E£-01
LLD<1.04C+00
LLD<4.70E-01
LLD<3.78E+01
LLD<5.44E+00
LLD<3.30E-01
LLO<5.01E-01
LLD<2.06E+04
LLD<8.05E+03
LLD<1.67E+04
LLD<1.45E+03
LLD<5.32E+04
LLD<3.57E+00
LLD<3.27E+00
LLD<6.33E-01
LLD<1.04E+00

"LLD<1.69E+02

LLD<2.11E-01
LLD<3.62L+00
LLD<2.52E-01
LLD<1.70E+00
LLD<2.13E-01
LLD<2.38E-01
LLD<2.89C-01
LLD<1.98E-01
LLD<3.54E-01

.LLD<9.07E-02

LLD<6.07E-01
LLD<1.16E-01
LLD<1.25E-01
LLD<3.28E+01
LLD<1.53E-01
LLD<1.09E+01
LLD<2.47L-01
LLD<2.17E-01
LLD<6.23C-01
LLD<5.94E-01
LLD<5.77E+00
LLD<3.81E-01
LLD<1.35E+00
LLD<1.60E-01
LLD<1.21E+00
LLD<6.00E-02
LLD<4.73E+01
LLD<2,68E-01
LLD<5.03E-01
LLD<3.46E-01
LLD<1.84E-01

8.25E+01 +-1,29E+00

49

LLD<4.45E-01
LLD<1.81E-01
LLD<2.17E-01
LLD<1.10E-01
LLD<2.33E-01
LLO<1.59E-01
LLD<1.57E-01
LLD<1.28E+00
LLD<8. 29E-01
LLD<1 . 04E+00
LLD<4.70E-01
LLD<3.78E+01
LLD<5.44E+00
LLD<3.30E-01

- LLD<5.01E-01

LLD<2.06E+04
LLD<8.05E+03
LLD<1.67E+04
LLD<1.45E+03

- LLD<5.32E+04

LLD<3.57C+00
LLD<3.27£+00
LLD<6.33E-01
LLD<1.04E+00
LLO<1.69E+02
LLD<2.11E-0]

LLD<3.62E+00

LLD<2.52E-01
LLD<1.70E+00
LLD<2.13E-01
LLD<2.38E-01
LLD<2.89E-01
LLD<1.98E£-01
LLD<3.54C-01
LLD<9.07E-02
LLD<6.07E-01
LLD<1.16E-01
LLD<1.25E-01
LLD<3.28E+01
LLD<1.53E-0)
LLD<1.09E+01
LLD<2.47E-01
LLD<2.17E-01

LLD<6.23E-01

LLD<5.94E-01
LLD<5.77E+00
LLD<3.81E-01
LLD<1.35E+00
LLD<1.60E-01
LLD<1.21E+00
LLD<6.00E-02
LLD<4.73E+01
LLD<2.68E-01
LLD<5.03E-01
LLD<3.46E<01
LLD<1.84E-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
26466
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

8.25E+01 +-1.29E+00

STANDARD DEVIATION = 0.04

F0081
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* GAMMA SPECTRUM ANALYSIS

*

*
*
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM ' 22-MAY-90

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

MYLTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1002
ANALYZED BY: AJ

gAMPLE DESCRIPTION: F192
EOMETRY DESCRIPTION:

12:38:39

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00

STANDARD SIZE: 1.0000E+00 EA

- ANALYSIS LIBRARY FILE: ANLOOO

|

‘ COLLECT STARTED ON 9-JAN-90 AT 19:58:58

COLLECT LIVE TIME:  3000. SECONDS
REAL TIME:  3002. SECONDS
DEAD TIME: 0.07 %

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

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM 22-MAY-90 12:38:39

PEAK ANALYSIS

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

1 1322.80 660.84 1.47 33. 33. 62.0 C(CS-137
1B - 661.82 35. 46.4

2 2921.42 1460.52 2.04 3. 146. 16.7 K-40
2B 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 BKOO1ll

BACKGROUND DESCRIPTION: BKOO11l

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

o
o

e
i b

o,
£
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222-S COUNTING ROOM ' -22-MAY-90 12:38:39

SAMPLE: F192
DATA COLLECTED ON 9-JAN-90 AT 19:58:58
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REP O RT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
» ‘ DECAY (KEV)
MEASURED ERROR . CORRECTED ERROR EXPECT  DIFF -
AC-228 LLD<1.03E-01 LLD<1.03E-01 911.07
AG-108M LLD<2.60E-02 LLD<2.60E-02 433.94
AG-110M LLD<3.82E-02 LLD<3.82E-02 657.76
AM-241 LLD<1.54E-01 LLD<1.54E-01 , 59.54
AM-243 LLD<4.29E-02 LLD<4.29E-02 ' . 74.67
AR-41  LLD<3.48E-02 LLD<3.48E-02 1293.64
AU-198 LLD<2.19E-02 LLD<2.19E-02 411.80
QA%133 LLD<4.59E-02 : LLD<4.59E-02 : : 356.02
BA=139 LLD<9.13E-02 LLD<9.13E-02 - 165.85
BA-140 LLD<1.04E-01 LLD<1.04E-01 537.27
BA-141 LLD<8.40E-02 LLD<8.40E-02 190.23
BE~7 LLD<2.45E-01 LLD<2.45E-01 477.59
BI-207 LLD<2.76E-02 LLD<2.76E-02 569.70
BT2212 LLD<4.40E-01 LLD<4.40E-01 727.21
BI-214 LLD<8.03E-02 LLD<8.03E-02 ' 609.32"
CD-109 LLD<5.91E-01 LLD<5.91E-01 88.03
CE-139 LLD<2.07E-02 LLD<2.07E-02 . 165.85
CE-141 LLD<3.22E-02 LLD<3.22E-02 ' 145.44
‘OEPR144 LLD<2.84E-01 LLD<2.84E-01 133.51
‘Cpf56 LLD<2.34E-02 - LLD<2.34E-02 846.76
‘C6@57 LLD<1.83E-02 LLD<1.83E-02 : 122.06
C0-58 LLD<2.81E-02 LLD<2.81E-02 810.75
C0-60  LLD<1.31E-02 LLD<1.31E-02 1332.50
CR=51 LLD<2.12E-01 - LLD<2.12E-01 ‘ 320.09 -
'CS-134 LLD<3.07E-02 LLD<3.07E-02 : 795.84
C8=136 LLD<2.53E-02 'LLD<2.53E-02 : 818.51
CS-137 LLD<4.77E-02 LLD<4.77E-02 661.65
CS-138 LLD<6.89E-02 LLD<6.89E-02 1435.86
EU-152 LLD<1.30E-01 LLD<1.30E-01 1408.01
EU-154 LLD<1.13E-01 LLD<1.13E-01 1274.45
EU-155 LLD<6.59E-02 LLD<6.59E-02 105.31
FE-59  LLD<5.71E-02 LLD<5.71E-02 1099.25
HF-181 LLD<2.39E-02 LLD<2.39E-02 482.20
HG-203 LLD<2.46E-02 LLD<2.46E-02. 279.20
[-131  LLD<2.90E-02 LLD<2.90E-02 364.48
[-132  LLD<3.48E-02 LLD<3.48E-02 667.69
1-133  LLD<2.85E-02 LLD<2.85E-02 529.69
[-134  LLD<3.71E-02 LLD<3.71E-02 847.03
[-135 LLD<1.29E-01 LLD<1.29E-01 1260.41
K-40 LLD<9.20E-01 LLD<9.20E-01 1460.75
'KR-85  LLD<8.59E+00 LLD<8.59E+00 513.99 -
'KR-85M LLD<2.16E-02 LLD<2.16E-02 - 151.17
KR-87  LLD<6.41E-02 LLD<6.41E-02 . 402.58
KR-89  LLD<1.09E+00 LLD<1.09E+00 220.90
LA-140 LLD<3.16E-02 LLD<3.16E-02 1596.20
LA-142 LLD<6.40E-02 LLD<6.40E-02 641.83

MN-54  LLDxZ.94E-02 LLD<2.94E-02 834.83
52 ‘




LLD<4.45E-01
LLD<1.81E-01
o LLD<2.17E-01
LLD<1.10E-01
LLD<2.33E-01
LLD<1.59E-01
LLD<1.57E-01
LLD<]1.28E+00
LLD<8.29E-01
LLD<1.04E+00
LLD<4.70E-01
LLD<3.78E+01
LLD<5.44E+00
LLD<3.30E-01
LLD<5.01E-01
LLD<2.06E+04
LLD<8.05E+03
LLD<1.67E+04
LLD<1.45E+03
LLD<5.32E+04
LLD<3.57E+00
LLD<3.27E+00
LLD<6.33E-01
LLD<1.04E+00
LLD<1.69E+02
LLD<2.11E-01
LLD<3.62E+00
LLD<2.52E-01
LLD<1.70E+00

LLD<2.13E-01

LLD<2.38E-01
LLD<2.89E-01
LLD<1.98E-01
LLD<3.54E-01
- LLD<9.07E-02
LLD<6.07E-01
LLD<1.16E-01
LLD<1.25E-01
LLD<3.28E+01
LLD<1.53E-01
LLD<1,09E+01
LLD<2.47E-01
LLD<2.17E-01
LLD<6.23E-01
LLD<5.94E-01
LLD<5.77E+00
LLD<3.81E-01
LLD<1.35E+00
LLD<1.60E-01
LLD<1.21E+00
LLD<6.00E-02
LLD<4.73E+01
LLD<2.68E-01
LLD<5.03E-01
LLD<3.46E-01
LLD<1.84E-01

8.75E+01 +-1.29E+00
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LLD<4.45E-01

LLD<1.81E-01

LLD<2.17E-01
LLD<1.10E-01
LLD<2.33E-01
LLD<1.59E-01
LLD<1.57E-01
LLD<1.28E+00
LLD<8, 29E-01
LLD<1.04E+00

- LLD<4.70E-01

LLD<3.78E+01
LLD<5.44E+00
LLD<3.30E-01
LLD<5.01E-01
LLD<2.06E+04
LLD<B.05E+03
LLD<1.67E+04
LLD<1,45E+03
LLD<5.32E+04
LLD<3.57E+00
LLD<3.27E+00
LLD<6.33E-01
LLD<1.04E+00

LLD<1.69E+02 -
~LLD<2.11E-0!

LLD<3.62E+00

LLD<2.52E-01

LLD<1.70E+00
LLD<2.13E-01
LLD<2.38E-01
LLD<2.89E-01
LLD<1.98E-01

LLD<3.54E-01

LLD<9.07E-02
LLD<6.07E-01

- LLD<1.16E-01
-LLD<1.25E-01

LLD<3.28E+01
LLD<1.53E-01
LLD<1.09E+01
LLD<2.47E-01
LLD<2.17E-01
LLD<6.23E-01
LLD<5.94E-01
LLD<5.77E+00

LLD<3.81E-01

LLD<1.35E+00
LLD<1,60E-01
LLD<1.21E+00
LLD<6.00E-02
LLD<4.73E+0)
LLD<2.68E-01
LLD<5.03E-01
LLD<3.46E-01
LLD<1.84E-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
11031.88
549,73
497.08
621.80.
602.72
176.33
1120.45
264 .66
1391.67
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

8.25E+01 +-1,29E+00

STANDARD DEVIATION =

0.04
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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
PB-214
P0-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
AN-220
RU<103
RURH106
$8-124
SB<125
SC46
§F=75
SN-113
Sf-85
SR-91
SR-92
TA-182
TC-99M
TE-123M..
TE-125M
TE-132

pazs

- 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
IR-97

TOTAL

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

LLD<2.64E-02
LLD<3.52E-02
LLD<2.71E-02
LLD<2.93E-02
LLD<2.36E-02
LLD<4.63E-02
LLD<1.09E-01
LLD<1.43E-01
LLD<6.07E-02
LLD<2.96E+00
LLD<6,08E-01
LLD<4.85E-02
LLD<6.66E-02
LLD<2.43E+03
LLD<2.78E+02
LLD<1,27E+03
LLD<2.51E+02
LLD<9,09E+03
LLD<5.50E-01
LLD«<4,.77E-01
LLD<1.98E-01
LLD<1.44E-01
LLD<2.35€401
LLD<2,.63E-02
LLD<5.53E-01
LLD<2.50E-02
LLD<2.71E-01

- LLD<3.04E-02

LLD<3.41E-02
LLD<3.28E-02
LLD<3.77E-02

LLD<4.97E-02 -

LLD<2.99E-02
LLD<9.06E-02
LLD<1.94E-02
LLD<2.01E-02
LLD<5.19E+00

LLD<2,28E-02 -
LLD<1.90E+00. -

LLD<2,.89E-02
LLD<3.28E-02
LLD<8.54E-02
LLD<7.53E-02
LLD<8.52E-01
LLD<6.62E-02
LLD<1.87E-01
LLD<2.24E-02
LLD<1.65E-01
LLD<1.88E-02
LLD<1.28E+01
LLD<3.76E-02
LLD<1.12E-01
LLD<4.95E-02
LLD<2.33E-02

0.00E-01 +-0.00E-01
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LLD<2.64E-02
LLD<3.52E-02

LLD<2.71E-02

LLD<2.93E-02
LLD<2.36E-02
LLD<4.63E-02
LLD<1.09E-01
LLD<1.43E-01

© LLD<6.07E-02
"~ LLD<2.96E+00

LLD<6.08E-01

- LLD<4.85E-02

LLD<6.66E-02
LLD<2.43E+03
LLD<2.78E+02
LLD<1.27E+03
LLD<2.51E+02
LLD<9.09E+03
LLD<5.50E-01
LLD<4.77E-01
LLD<1.98E-01
LLD<1.44E-01
LLD<2.35E+01
LLD<2.63E-02
LLD<5.53E-01
LLD<2.50E-02

.LLD<2.71E-01
- LLD<3.04E-02
- LLD<3.41E-02

LLD<3.28E-02
LLD<3.77E-02

LLD<4.97E-02
LLD<2.99E-02

LLD<9.06E-02
LLD<1.94E-02
LLD<2.01E-02
LLD<5.19E+00

"LLD<2.28E-02

LLD<1.90E+00
LLD<2.89E-02
LLD<3.28E-02
LLD<8.54E-02
LLO<7.53E-02
LLD<8.52E-01
LLD<6.62E-02
LLD<1.87E-01

'LLD<2.24E-02 -

LLD<1.65E-01
LLD<1.88E-02
LLD<1.28E+01
LLD<3.76E-02
LLD<1.12E-01
LLD<4.95E-02
LLD<2.33E-02

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
249.79
258.41
1836.06
1204.90
555.60
1115,55
756.73
743.33
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

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

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

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

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

EgBOR QUOTATION: 1.96 SIGMA UNCERTAINTY
%ﬂVIRONMENTAL BACKGROUND SUBTRACTED

FLD CALCULATION PERFORMED

' MEASURED ENERGY DIFFERENCES LISTED

MULTIPLET ANALYSIS PERFORMED

oy .
"ANALYSIS OF SPECTRUM SAVED IN -DISK FILE: SD2740
ANALYZED BY: AJ

' SAMPLE DESCRIPTION: F82
GEOMETRY DESCRIPTION:

' SAMPLE SIZE:  1.0000E-03 LI -/ CONVERSION FACTOR: 1.0000E-01

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

COLLECT STARTED ON 9-JAN-90 AT 13:43:56
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %

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

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-0CT-88
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222-S COUNTING ROOM

SAMPLE:

F82

DATA COLLECTED ON 9-JAN-90 AT 13:43:56

DECAYED TO

NUCLIDE

56

Fo082

22-MAY-90 12:37:16

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

RADIONUCLIDE ANALYSIS REPORT
ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
LLD<1.84E+00 LLD<1.84E+00 911.07
LLD<6.85E-01 LLD<6.85E-01 433.94
LLD<4.03E+00 LLD<4.03E+00 657.76
LLD<4.65E+00 LLD<4.65E+00 59.54
LLD<1.28E+00 LLD<1.28E+00 74.67
LLD<4.97E-01 LLD<4.97E-01 1293.64
LLD<5.33E-01 LLD<5.33E-01 411.80
LLD<8.39E-01 LLD<8.39E-01 356.02
LLD<2.15E+00 LLD<2.15E+00 165.85
LLD<1.98E+00. LLD<1.98E+00 537.27
LLD<1.94E+00 LLD<1.94E+00 190.23
LLD<5.54E+00 LLD<5.54E+00 477.59
LLD<4.96E-01 LLD<4.96E-01 569.70
LLD<6.88C+00 LLD<6.88E+00 721.21
LLD<1.14E+00 LLD<1.14E+00 609.32
LLD<1.65E+01 LLD<1.65E+01 88.03
LLD<4.86E-01 LLD<4.86E-01 165.85
LLD<8.33E-01 LLD<8.33E-01 145.44
LLD<6.72E+00 LLD<6. 72E+00 133.51
LLD<4.73E-01 LLD<4.73E-01 846.76
LLD<4.63E-01 LLD<4.63E-01 122..06
LLD<4.39E-01 LLD<4.39E-01 810.75
LLD<5.24E-01 LLD<5. 24E-01 1332.50
LLD<4.60E+00 LLD<4.60E+00 320.09-
LLD<4.55E-01 LLD<4.55E-01 795.84
LLD<4.24E-01 " 'LLD<4. 24E-01 818.51
6.64E+01 +-2.57E+00  6.64E+01 +-2.57E+00 661.65 0.10

LLD<1.11E+00 LLD<1.11E+00 1435.86
LLD<2.45E+00 LLD<2. 45E+00 1408.01
LLD<1.42E+00 LLD<1.42E+00 1274.45
LLD<2.22E+00 LLD<2.22E+00 105.31
LLD<1.01E+00 LLD<1.01E+00 1099.25
LLD<6.20E-01 LLD<6.20E-01 482.20
LLD<5.12E-01 LLD<5.12E-01 279.20
LLD<5.95E-01 LLD<5.95E-01 364.48
LLD<2.11E+00 LLD<2.11E+00 667.69
LLD<5.80E-01 LLD<5.80E-01 529.69
LLD<7.04E-01 LLD<7.04E-01 847.03
LLD<1.71E+00 © LLD<1.71E+00 1260.41
LLD<1.02E+01 LLD<1.02E+01 1460.75
LLD<1.47E+02 LLD<1.47E+02 513.99

© LLD<5.47E-01 LLD<5.47E-01 151.17
LLD<1.27E+00 LLD<1.27E+00 402.58
LLD<2.22E+01 LLD<2.22E+01 220.90
LLD<6.64E-01 LLD<6.64E-01 1596. 20
LLD<1.30E+00 LLD<1.30E+00 641.83
LLD<4.48E-01 LLD<4.48E-01 834.83




222-S COUNTING ROOM

PK CENTROID  ENERGY
CHANNEL KEV

1 1324.27 661.75

1B 661.85
2 2921.94 1460.51
28 1460.85

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

B - ENVIRONMENTAL BACKGROUND,PEAK

- BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O012
- BAGKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46: 00
60000. SECONDS

BACKGROUND LIVE TIME:
Rl

.......

57

ANALYSTIS

22-MAY-90 12:37:16

NET AREA -ERROR NUCLIDES

% .
3.6 CS-137
13.9

18.1 K-40
3.8

F0082




% TECH. SPEC. = hkwkk (4 wkkx)
ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

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

2921.94 1460.51 150. 18.1 1.96E+01
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*

* 4 GAMMA SPECTRUM ANALYSIS

*
*
- %

*****************‘*******************

CANBERRA SPECTRAN-F V2,06 SOFTWARE

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

MCA UNIT NUMBER: 2  /  ADC UNIT NUMBER: 3.0

DETECTOR NUMBER: 3/  GEOMETRY NUMBER: 42

SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK

PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGHA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

[LD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED
1 {l:} . ¢ N

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3880

ANALYZED BY: A

SAMPLE DESCRIPTION: F83 . ,
GEOMETRY DESCRIPTION:
| SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
- STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL0OO

COLLECT STARTED ON 9-JAN-90 AT 17:32:47

GOLLECT LIVE TIME:  3000. SECONDS

REAL TIME:  3003. SECONDS
DEAD TIME: 0.10% |
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89 -
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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DECAYED TO

Fo083
222-S COUNTING ROOM WESTINGHOUSE HANFORD

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

RADIONUCLIDE ANALYSIS

22-MAY-90 12:41:22

REPORT

- NUCLIDE

ACTIVITY CONCENTRATION IN uCi/Ll ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<7.39E+00 LLD<7.39E+00 911,07
| AG-108M LLD<1.37E+00 LLD<1,37E+00 433,94
- AG-110M LLD<5.43E+00 LLD<5.43E+00 657.76
AM-241 LLD<2.60E+00 LLD<2.60E+00 59,54
AM-243  LLD<1.65E+00 LLD<1.65E+00 74.67
AR-41  LLD<2.15E+00 LLD<2.15E+00 1293.64
" AU-198 LLD<1.34E+00 LLD<1.34E+00 411.80
. BA-133 LLD<2.10E+00 LLD<2.10E+00 356.02
BA-139 LLD<4.96E+00 LLD<4.96E+00 - 165.85
BA-140 LLD<5.45E+00 LLD<5.45E+00 537.27
BA-141 LLD<5.02E+00 LLD<5,.02E+00 190.23
BE-7 LLD<1.22E+01 LLD<1.22E+01 477.59
1-207 LLD<1.31E+00 LLD<1.31E+00 569.70
81-212 LLD<2.02E+01 . LLD<2.02£+01 727.27
BI-214 LLD<4.18E+00 LLD<4.18E+00 609.32
£D-109 LLD<2.62E+01 LLD<2.62E+01 88.03
CE-139 LLD<1.12E+00 LLD<1.12E+00 165.85
‘CE-141 LLD<1.97E+00 LLD<1.97E+00 145.44
LEPR144 LLD<1.69E+01 LLD<1.69E+01 133.51
C0-56  LLD<1.37E+00 LLD<1.37E+00 846.76
£0-57  LLD<1.07E+00 LLD<1.07E+00 122.06
C0-58  LLD<1.50E+00 LLD<1.50E+00 810.75
£0-60  LLD<1.62E+00 LLD<1.62E+00 1332.50
CR-51  LLD<1.07E+01 LLD<1,07E+01 320.09
TS-134  LLD<1.68E+00 LLD<1.68E+00 795.84
£5-136  LLD<1.37E+00 LLD<1.37E+00 818.51 .
€S-137 5.61£+01 +-3,86E+00 5.61E+01 +-3.86E+00 661.65 -0.10
€S-138 LLD<2.87E+00 LLD<2.87E+00 1435.86
EU-152 LLD<6.30E+00 LLD<6.30E+00 1408.01
EU-154 LLD<4.31£+00 LLD<4.31£+00 1274.45
FU-155 LLD<4.33E+00 LLD<4.33E+00 105.31
FE-59  LLD<2.96E+00 LLD<2.96E+00 1099.25
HF-181 LLD<1.64E+00 LLD<1.64E+00 482.20
HG-203 LLD<1.36E+00 LLD<1.36E+00 279.20 |
1-131  LLD<1.51E+00 LLD<1.51E+00 364.48
1-132  LLD<1.76E+00 LLD<1.76E+00 667.69
I-133  LLD<1.46E+00 LLD<1.46E+00 529.69
1-134  LLD<2.05E+00 LLD<2.05E+00 847.03
[-135 LLD<6.77E+00 LLD<6.77E+00 1260.41
K-40 LLD<4.61E+01 LLD<4.61E+01 1460.75
KR-85  LLD<3.51E+02 LLD<3.51E+02 513.99
KR-85M LLD<1.45E+00 LLD<1.45E+00 151.17
KR-87  LLD<2.83E+00 LLD<2.83E+00 402.58
KR-89  LIMK5.27E+01 LLD<5.27E+01 220.90
LA-140 LLD<1.32E+00 LLD<1.32E+00 1596.20
LA-142 LLD<3.27E+00 LLD<3.27E+00 641.83
MN-54  LLD<1.58E+00 LLD<1.58£+00 834.83
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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
PB-214
P0-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
~ RB-89
RN-220
RU-103
RURH106
$B-124
SB-125
C-46
SE-75
§N-113
SR-85
SR-91
SR-92
TA-182
FG-99M
TE-123M.
TE-125M
TE-132
TH-228
-208
%%235
u-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
LR-95
IR-97

TOTAL

EBAR = ***** MEV/DISINTEGRATION

.55E+00
| .56E+00
.43E+00
.35E+00
.46E+00
.59E+00
.51E+00
.82E+00
.05E+00
.84E+02
.58E+01
.73E+00
.16E+00
.10E+05
.J9E+04
.06E+04
.49E+04
.01E+05
.02E+01
.16E+401
.35E+01
.80E+00
.34E403
.51E+00
.57E+01
.22E+00
.40E+01
.39E+00
.83E+00
.92E+00
.54E+00
.45E+00
.A48E+00
.76E+00
.11E+00
.07E+00
.38E+02
.25E+00
.35E401 -
.92E+00 |
.94E+00
.08E+00
.12E+00
.80E+01
.39£+00
.15E+01
.23E+00
.04E+00
.28E+00
.62E+02
.85E+00
.37E+00
.51E+00
.29E+00

.61E+0]1 +-3.86E+00

LLD<1.55E+00 846,

LLD<1.56E+00 1274,
LLD<1.43E+00 1368.
LLD<1.35E+00 702.
LLD<1.46E+00 : ~ 765.
LLD<6:59E+00 657.
LLD<5.51E+00 984.
LLD<7 .82E+00 277.
LLD<3.05E+00 311.
LLD<2.84E+02 1001,
LLD<3.58E+01 465.
LLD<2.73E+00 239,
LLD<4.16E+00 351.
LLD<1.10E+05 804.
LLD<1.39E+04 799,
LLD<7.06E+04 804.
LLD<1.49E+04 . 129.
LLD<5.01E+05 148.
LLD<3.02E+01 - 240.
LLD<3.16E+01 186.
LLD<1.35E+01 1836,
LLD<6.80E+00 1031.
LLD<1.34E+03 - 549,
LLD<1.51E+00 497.
LLD<2.57E+01 621.
LLD<1.22E+00 602.
LLD<1.40E+01 176.
.LLD<2.39E+00 1120.
LLD<1.83E+00 264.
LLD<1.92E+00 391.
LLD<1.54E+00 513.
LLD<2.45E+00 555,
LLD<2. 48E+00 1383,
LLD<5.76E+00 | 1121.
LLD<1.11E+00 , 140.
LLD<1.07E+00 - 159.
LLD<3.38E+02 109,
LLD<1.25E+00 . 228.
'LLD<7.35E+01 84,
LLD<1.92E+00 583.
LLD<1.94E+00 - 185.
LLD<5.08E+00 : 208,
LLD<5.12E4+00 - 685.
LLD<4.80E+01 - 163.
LLD<2.39E+00 81.
LLD<1.15E+01 233,
LLD<1.23E+00 249,
LLD<9. 04E+00 258.
LLD<1.28E+00 1836,
© LLD<6.62E+02 1204,
LLD<1.85E+00 555,
LLD<4.37E+00 1115,
LLD<2.51E+00 | 756.
LLD<1.29E+00" 743

5.61E+01 +-3.86E+00

~ MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 5.61E+01 (+-3.86E+00) UC/LI
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:41:22
PEAK ANALYSIS

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

1 63.98 32.57 1.26 764. 300. 27.2 CE-144
2 704.06 352.24 1.16 .  246. 167. 30.9 PB-214
28 351.90 109, 28.2

3 1166.20 583.14 . 1,53 95, 130. 28.0 EU-154,
3B 583.13 94, 24.1 TL-208
4 1218.31 609.18 1.49 - 114. 132. 29.8 BI-214,
4B 609.19 - 122. 21.0 RU-103

5 1323.09 661.55 1.60 108. 1310. 5.9 (S-137
5B 661.41 - | 8l. 28.8

6 1821.76 910.81 1.84 63. 80. 38.6

6B . 910.98 ; 84. 23.3 |

7 2920.80 1460.50 2.10 16. 574. 8.5 K-40

78 1460.58 - 611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

%_E.ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O13
BACKGROUND DESCRIPTION: BKG

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

oy
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% TECH. SPEC. = *dkkkk (4 ki)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC

CHANNEL - KEV COUNTS %
63.98 ' 32.57 300. 27.2 1.45E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

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

“F704.06 352.24 167. 30.9 1.45E+01
+1166.20  583.14 130. 28.0 1.69F+01
1218.31 609.18 132. 29.8 1.77E+01
¢1821.76 910.81 © 80. 38.6 1.48E+01
2920.80  1460.50 574, 8.5 1.57E402
g
Al
oy
Féy
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* GAMMA SPECTRUM ANALYSIS o *
* %*

* k k k k k k k k k k k k k k k k k k kK k k k k k k k k¥ k k k k¥ k *x * %

CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM | ' _ ' 22-MAY-90 12:57:40

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
L B '
ENVIRONMENTAL BACKGROUND SUBTRACTED
fCLD CALCULATION PERFORMED

EASURED ENERGY DIFFERENCES LISTED

MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE SD1000
¢ANALYZED BY: AJ

“SAMPLE DESCRIPTION: F84

AEOMETRY DESCRIPTION:
“SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
zSTANDARD SIZE: 1.0000E+00 EA o '

ANALYSIS LIBRARY FILE: ANLOOO

| ewen,

(COLLECT STARTED ON  9-JAN-90 AT 17:38:48
SOLLECT LIVE TIME:  3000. SECONDS
‘ REAL TIME: 3003, SECONDS
DEAD TIME:  0.10 %
DECAYED TO 0. DAYS, 0.0000- HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89-
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222-S COUNTING ROOM 22-MAY-90 12:57:40
PEAK ANALYSIS

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

1 93.93 46.86 1.14 351.. 105. 53.0

2C 1126.47 562.71 1.54 . 183. 186. 27.2 CS-134,
- EU-152 .
3C 1138.56 568.75 1.54 210. 285. 23.1 (S-134,
, BI-207
4 1209.44 604.18 1.49 221. 1797. 5.2 SB-124,
| ‘ CS-134
5 1323.32 661.10 1.47 149. 6884. 2.4 (S-137
5B ' 661.82 35.  46.4 .
6C 1591.62 795.24 1.46 92. 1210. 7.1 CS-134
7C 1603.60 801.23 1.46 87. 134. 21.5 CS-134
8 2346.20 1172.65 1.87 56. 1128. 6.2 C0-60
9 2664.57 1331.96 1.86 13. 1060. 6.1 CO0-60
10 2921.50 1460.56 1.63 5. 162. 16.0 K-40
308 1461.77 182, 11.2

E’u‘;".'_

«:RROR .QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85. 0%
o

AL - MULTIPLET ANALYSIS CONVERGED NORMALLY
‘8" - ENVIRONMENTAL BACKGROUND PEAK

‘Ha.,

¢BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11l
. BACKGROUND. DESCRIPTION: BK0011

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

&
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222-S COUNTING ROOM 22-MAY-90 12:57:40
SAMPLE: F84

DATA COLLECTED ON 9-JAN-90 AT 17:38:48

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

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY - (KEV) -
MEASURED . ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<2.06E+00 : LLD<2. 06E+00 911.07
AG-108M LLD<7.20E-01 LLD<7.20E-01 - 433,94
AG-110M LLD<3.92E+00 LLD<3.92E+00 657.76
AM-241 LLD<3.84E+00 LLD<3.84E+00 59.54
AM-243  LLD<1.05E+00 LLD<1.05E+00 74.67
AR-41  LLD<4.93E-01 . LLD<4.93E-01. 1293.64
AU-198 LLD<6.21E-01 LLD<6.21E-01 411.80
BA-133 LLD<9.63E-01 LLD<9.63E-01 356.02
BA-139 LLD<2.18E+00 LLD<2. 18E+00 165.85
pBA-140 LLD<2.14E+00 - -. LLD<2.14E+00 - 537,27
BA-141 LLD<2.15E+00 LLD<2. 15E+00 | 190.23
BE-7  LLD<6.79E+00 LLD<6.79E+00 477.59
~ BI-207 LLD<5.86E-01 LLD<5.86E-01 569,70
€B1-212  LLD<7.22E+00  LLD<7.22E+00 727.27
Cgtl)-m LLD<2.25E+00 ~ LLD<2.25E+00 609.32
- ¢b-109 LLD<1.50E+01 LLD<1.50E+01 | 88.03
(GE-139  LLD<4.94E-01 LLD<4.94E-01 165.85
CE-141 LLD<7.99E-01 LLD<7.99E-01 145.44
CEPR144 LLD<6.74E+00 LLD<6. 74E+00 133.51
€0-56  LLD<5.21E-01 LLD<5.21E-01 846.76
€0-57  LLD<4.35E-01 LLD<4.35E-01 122.06
L£D-58  LLD<4.57E-01 .. LLD<4.57E-01 . 810.75 »
“¢0-60 2.52E401 +-1.56E+00  2.52E+01 +-1.56E+00  1332.50 -0.54
— o 1173.24 -0.59
CR-51  LLD<5.03E+00 LLD<5.03E+00 320.09
-£5-134 2.18E+01 +-1.57E+00  2.18E+01 +-1.57E+00 795.84 -0.61
- 4 , | 604.70 -0.52
7S-136 LLD<4.96E-01 LLD<4.96E-01 818.51
- CS-137 1.06E+02 +-2.90E+00  1.06E+02 +-2.90E+00 661.65 -0.55
€S-138 LLD<6.89E-01 ' LLD<6.89E-01 1435.86
EU-152 LLD<1.18E+00 LLD<1.18E+00 1408.01
EU-154 LLD<9.67E-01 , LLD<9.67E-01 - 127445
EU-155 LLD<1.78E+00 LLD<1.78E+00 105.31 -
FE-59  LLD<1.15E+00 LLD<1.15E+00 1099.25
HF-181 LLD<7.35E-01 LLD<7.35E-01 482,20
HG-203 LLD<6.16E-01 LLD<6.16E-01 ~279.20
1-131  LLD<7.08E-01 . LLD<7.08E-01 364,48
1-132  LLD<6.05E-01 LLD<6.05E-01 667.69
1-133  LLD<6.64E-01 LLD<6.64E-01 529.69
1-134  LLD<7.39E-01 © LLD<7.39E-01 847.03
1-135  LLD<1.39E+00 LLD<1.39E+00 1260.41
K-40  LLD<9.13E+00 LLD<9. 13E+00 1460.75
KR-85  LLD<1.52E+02 LLD<1.52E+02 513.99
KR-85M LLD<4.99E-01 LLD<4.99E-01 151.17
KR-87  LLD<1.49E+00 LLD<1.49E+00 402,58
KR-89  LLD<2.49E+01 LLD<2.49E+01 220.90

LA-140 LLR<3.68E-01 LLD<3.68E-01 1596.20
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_ ‘ F0084
LA-142 LLD<1.38E+00 LLD<1.38E+00 641.83

MN-54  LLD<5.70E-01 LLD<5.70E-01 834.83
MN-56  LLD<5.87E-01 LLD<5.87E-01 846.76
NA-22  LLD<3.91E-01 - LLD<3.91E-01 1274.55
NA-24  LLD<6.13E-01 LLD<6.13E-01 1368.60
NB-94  LLD<4.96E-01 LLD<4.96E-01 702.63
NB-95  LLD<5.02E-01 LLD<5.02E-01 1 765.78
NB-97  LLD<4.75E+00 LLD<4.75E+00 657.92"
NP-238 LLD<2.24E+00 LLD<2.24E+00 984.45
NP-239 LLD<3.38E+00 ~ LLD<3.38E+00 - 277.60
PA-233 LLD<1.48E+00 LLD<1.48E+00 311.98
PA-234M LLD<9.84E+01 LLD<9.84E+01 1001.03
PB-210 LLD<1.76E+01 LLD<1.76E+01 465.03
PB-212 LLD<1.13E+00 LLD<1.13E+00 239.00
PB-214 LLD<1.59E+00 , LLD<1.59E+00 : 351.92
P0-210 LLD<5.80E+04 LLD<5.80E+04 804.00
PO-214 LLD<1.89E+04 LLD<1.89E+04 799.70
P0-216 LLD<4,45E+04 © LLD<4.45E+04 , 804.90
PU-239 LLD<5.92E+03 LLD<5.92E+03 129.30
PU-241 LLD<2.02E+05 LLD<2.02E+05 148.57
RA-224 LLD<1.21E+01 LLD<1.21E+01 240.99

RA-226  LLD<1.13E+01 LLD<1.13E+01 186.10
€RB-88  LLD<3.16E+00 - - LLD<3.16E+00 : 1836.00
RB-89  LLD<2.42E+00 LLD<2.42E+00 1031.88

'RN-220 LLD<4.89E+02  LLD<4.89E+02 : 549,73 .
(RU-103  LLD<6.34E-01 © LLD<6.34E-01 ‘ 497.08
- "RURH106 LLD<1.04E+01 LLD<1.04E+01 621.80
¢$B8-124 LLD<6.53E-01 . LLD<6.53E-01 602.72
SB-125 LLD<5.89E+00 LLD<5.89E+00 176.33
- €5C-46  LLD<5.37E-01 LLD<5.37E-01 1120.45
SE-75  LLD<7.77E-01 " LLD<7.77E-01 264.66
“SN-113 LLD<8.83E-01 _LLD<8.83E-01 v 391,67
+SR-85  LLD<6.69E-01 LLD<6.69E-01 513.99
SR-91  LLD<9.44E-01 LLD<9.44E-01 : 555.60
£8R-92  LLD<4.94E-01 LLD<4.94E-01 , 1383.94
TA-182. LLD<1.73E+00 LLD<1.73E+00 1121.30
~FC-99M LLD<4.47E-01 LLD<4.47E-01 140.51
'TE-123M LLD<4.48E-01 LLD<4.48E-01 - 159,00
“TE-125M LLD<1.36E+02" LLD<1.36E+02 10927
oTE-132  LLD<5.24E-01 LLD<5.24E-01 - 228.16
TH-228 LLD<4.75E+01 LLD<4.75E+01 84.37
TL-208 LLD<6.98E-01 LLD<6.98E-01 583.14
U-235  LLD<7.44E-01 LLD<7.44E-01 185.71
U-237  LLD<2.17E+00 LLD<2.17E+00 © 208.00
W-187  LLD<1.66E+00 LLD<1.66E+00 685.74
XE-131M LLD<2.00E+01 ‘ LLD<2.00E+01 163.98
XE-133 LLD<1.72E+00 LLD<1.72E+00 - 81.00
XE-133M LLD<4.69E+00 . LLD<4.69E+00 233.21
XE-135 LLD<5.41E-01 LLD<5.41E-01 249,79
XE-138 LLD<4.03E+00 LLD<4.03E+00 258.41
Y-88  LLD<3.00E-01 LLD<3.00E-01 '1836.06
Y-91  LLD<1.52FE+02 LLD<1.52E+02 1204.90
Y-9IM  LLD<7.14E-01 LLD<7.14E-01 555.60
IN-65  LLD<1.31E+00 LLD<1.31E+00 1115.55
IR-95  LLD<8.81E-01 LLD<8.81E-01 756.73
ZR-97 'LLD<4.69E-01 - LLD<4.69E-01 4 743.33

TOTAL 1.53E+02 +-3.65E400  1.53E+02 +-3.65E+00
| STANDARD DEVIATION = 0.04




EBAR = **%x* MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 2.33E-09 UC/LI

TOTAL MEASURED ACTIVITY = 1.53E+02 (+-3.65E+00) UC/LI

% TECH. SPEC. = *%kwkk (4 swkx)

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 %

93.93 . 46.86 105. 53.0 1.51E+401
1126.47 562.71 186. 27.2  7.94E+00
1138.56  568.75 285. 23.1 1.23E+01

C&603.60 801.23 134. 21.5 7.67E+00

PBEAKS ELIMINATED BY BACKGROUND SUBTRACTION

£7
CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS - %

921,50 1460.56 162. 16.0 1.54E+01
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CANBERRA SPECTRAN-F V2,06 SOFTWARE

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

L4

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 -/ ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

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

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

" (ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

‘ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

- MEASURED ENERGY DIFFERENCES LISTED
HMULTIPLET ANALYSIS PERFORMED . .

- ¢ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4881
ANALYZED BY: AJ

| GEOMETRY DESCRIPTION ' N

«SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
=ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 9-JAN-90 AT 21:47:12

“COLLECT LIVE TIME:  3000. SECONDS
REAL TIME:  3031. SECONDS

DEAD TIME: 1.02 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT ..
ENERGY CALIBRATION PERFORMED 26-DEC-89 ’

EFFICIENCY CALIBRATION PERFORMED 1-SEP-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD
PEAK

PK CENTROID
CHANNEL

1 53.

2 951

4C 1138,

5 1209.
6 1323.

7C 1591,
8C 1604,
9 2077.
~1oC 2335,
11C  2346.
<12 2664,
13 2729,
©14  2801.
-5 2921,

52

.30
3C 1126.

85
98

ENERGY FWHM
KEV

26
27

475.

563
569

604.
661.
661.
795.
801.
1038.
1167.
1173.
1332.
1365.
1400.
1460.
1460.

.94
.06
58
.33

.39

KEV
1.

—

NN =
- e o o o

09

1.50
1.

57

.57

ERROR QUOTATION AT 1.96 SIGMA

REAK CONFIDENCE LEVEL AT 85.0%
€;- MULTIPLET ANALYSIS CONVERGED NORMALLY

ANALYSIS

BACKGND
COUNTS

2647.

4649.
3190,

3111.

3004.
2076.

1666.
1599.
1554,
968.
950.
274.
113.
92.
62.

B”- ENVIRONMENTAL BACKGROUND PEAK

vy

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O14
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00

BACKGROUND LIVE TIME:

70

3000. SECONDS

NET AREA
COUNTS

1374.

123.

925.
3491.

6628.

41038.
63912.

379.

29757.
2941.
402.
634,
27131.
24465, .
815.
374.
818.

854.

22-MAY-90 12:58:18

ERROR
%

11.
34.3
22.
6.

4‘

O +—

12.7

SO = WO NN —

7.1

e s e e o o o o
N~ WHeEONNDO oo ~

6

0
5

NUCLIDES

CS-134
€S-134,
EU-152
CS-134,
BI-207
CS-134
CS-137

€S-134
CS-134
CS-134
CS-134
€0-60
€0-60
CS-134
BI-214
K-40

Fo181




LLD<1.83E-01
LLD<8.51E-02
LLD<1.01E-01
LLD<5.34E-02
LLD<7.43E-02
LLD<6.84E-02
LLD<8.00E-02
LLD<5.74E-01
LLD<3.59E-01
LLD<3.79E-01
LLD<1.60E-01
LLD<1.81E+01
LLD<1.97E+00
LLD<1.27E-01
LLD<1.76E-01
LLD<7.22E+03
LLD<3.73E+03
LLD<6.39E+03
LLD<5.10E+02
LLD<1.82E+04
LLD<1.29E+00
LLD<1.29E+00
LLD<3.41E-01

LLD<4.32E-01

LLD<6.96E+01
LLD<8.38E-02
LLD<1.46E+00
LLD<1.92E-01
LLD<5.59E-01
LLD<1.12E-01
LLD<8.99E-02
LLD<1.10E-01
LLD<7.40E-02
LLD<1.40E-01
LLD<4.77E-02
LLD<3.00E-01
LLD<3.90E-02
LLD<4.36E-02
LLD<1.21E+01
LLD<5.78E-02
LLD<3.95E+00
LLD<1.00E-01
LLD<7.18E-02
LLD<2.32E-01
LLD<2.39E-01
LLD<1.98E+00
LLD<1.45E-01
LLD<4.62E-01

LLD<5.41E-02

LLD<4.54E-01
LLD<3.21E-02
LLD<2.36E+01
LLD<1.06E-01
LLD<2.27E-01
LLD<1.37E-01

LLD<7.73E-02

© 7.96E+01 +-6.23E-01
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LLD<1.83E-01
LLD<8.51E-02
LLD<1.01E-01
LLD<5.34E-02
LLD<7.43E-02
LLD<6.84E-02

LLD<8.00E-02

LLD<5.74E-01
LLD<3.59E-01
LLD<3.79E-01
LLD<1.60E-01
LLD<1.81E+01
LLD<1.97E+00
LLD<1.27E-01
LLD<1.76E-01
LLD<7.22E+03
LLD<3.73C+03
LLD<6.39E+03
LLD<5. 10E+02
LLD<1.82E+04
LLD<1.29E+00
LLD<1.29E+00
LLD<3.41E-01
LLD<4.32E-01
LLD<6.96E+01
LLD<8.38E-02

-LLD<1.46E+00

LLD<1.92E-01
LLD<5.59E-01
LLD<1.12E-01

'LLD<8.99E-02

LLD<1.10E-01

-LLD<7.40E-02

LLD<1.40E-01
LLD<4,77E-02
LLD<3.00E-01
LLD<3.90E-02
LLD<4.36E-02
LLD<1.21E+401
LLD<5.78E-02
LLD<3.95E+00
LLD<1.00E-01
LLD<7.18E-02
LLD<2.32E-01
LLD<2.39E-01

LLD<1.98E+00

LLD<1.45E-01
LLD<4.62E-01
LLD<5.41E-02
LLD<4,54E-01

"LLD<3.21E-02

LLD<2.36E+01
LLD<1.06E-01
LLD<2.27E-01

'LLD<1.37€-01
LLD<7.73E-02

641.83 -
834.83
846.76
1274.55
1368. 60
702.63
765.78
657.92
984,45
277.60
311.98
1001.03
465.03
239,00
351.92
804.00
799.70
804.90
129.30
148,57
240.99
186.10
1836.00
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
- 159700
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

7.96E+0]1 +-6.23E-01

STANDARD DEVIATION = 0.07



EBAR = *%**% MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.45E-09 UC/LI

TOTAL MEASURED ACTIVITY = 7.96E+01 (+-6.23E-01) UC/LI
% TECH. SPEC. = swkiown (4 ww)

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 %

53.52 26.94 1251. 13.2  1.32E+03
951.30 475.58 925. 22.0 6.21E+00
1126.85 563.33 3491. 6.5 2.73E+01
+4138.98  569.39 6628. 4.7 5.24E+01
1604.14  801.96 2941. 7.8 3.19E+01
%2077.47 1038.67 402. 32.7 5.52E+00
2335.39 1167.68 634. 19.9 9.66E+00

- €2729.85 1365.03 815. 8.1 1.42E+401
f§801‘21 1400.74 374. 13.2 6.66E+00

PEAKS ELIMINATED BY BACKGROUND. SUBTRACTION

? WY ' .
- GENTROID ENERGY NET AREA ERROR GAMMAS/SEC
‘CHANNEL KEV ~ COUNTS %

55921.41‘ 1460.88 818. 7.6 1.51E+01

-y
s

o

.72
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Analytical Batch

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

Uranium Analysis

Instrument WA77344
Procedure /Rev || A-925-106/A-2 Fusion Dissolution
Technologist 6B598/R. D. Hale
Date 12/27/89
Temperature 23C
Starting Time 09:00
Ending Time 11:00
Chemist S. A. Catlow
= '
= Description Lab. Id. Description Lab. Id.
e 1 { Initial Check Standard F0081 12 '
s 2 | Blank ’ F0192 13
- 3 [ Sample 89-044 F0082 14
ﬁ 4 | Duplicate 89-044 F0083 15
. 5 | Sample 89-049 F0178 16
G
| 6 | Duplicate 89-049 F0179 17
o 7 Spike 89-049 F0180 18
e g | Ending Check Standard FO181 19
i 9 20 o
o 10 21
11 22
Primary Book | Second Book |Third Book Final Volume
- . & Ali i i d
E Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot [ of Standar
A LMCS Check Standard | 58B38/.17 uL 5.7 mL
Spike 54B38/.16 uL | Sample/.80 uL 6.2 mL
E’_ \& 1/1/’7/ Gl )
. Prepar' by: MML H. S. Rich Date: 05/16/90
R = Sipnattre } Printed Name
E 7 .
73 | Verified by:_{ i ) C. M. Seidel Date:  05/16/90
Sighature Printed Name '
S , 7/ 0 e ) ] ] .
g;' Approved by:fg KMV/OC&ZDW?M ~for L.H. Taylor Date: 4~ 7-40

Signature J()-fpﬁ) wn SC O‘n’ FNoSS  Printed Name
7




« WATER DIGESTION TEST ANALYSIS
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SL

Single Shell Tank Project

Tank 241-U-110
Core 6
Segment 3

Customer ID: 89-044

9

Check
Standard
Laboratory ID: FO086
Water Digestion
Ion Chromatograph
Fluoride 94.20%
Chloride 104.60%
Nitrate 7104.80%
Phosphate 97.40%
Sulfate - 97.20%
Laboratory ID: F0086

Water Digestion
Laboratory Results of Solids

Units are Sample Wet Weight

Laboratory Segment Serial No.: FO077
Blank Saﬁp1e Sample Spike of  Check
Duplicate Sample  Standard
FO098 Foo8s7 F0088 F0089 FO186

8.90 g/L 8.91 g/L 13.2  g/L

<.1 ppm 2.91E4+03 ug/g 3.40E+03 ug/g 117.10%  92.80%
<.1 ppm <1.13E+03 ug/g <1.13E+03 ug/g 113.00%  92.60%
<1.0 ppm 5.35E+04 ug/g 5.10E+04 ug/g 104.70% 102.40%
<1.0 ppm 2.17E+04 ug/g 2.59E+04 ug/g 117.90%  95.80%
<1.0 ppm <1.13E+04 ug/g <1.13E+04 ug/g 109.90% 94.20%

FOO098 FO087 FOO88 FO089 FO0S%0

Total Organic Carbon/ 100.72% 6.37E-01 ug/min 1.08E+04 ug/g 9.23E+03 ug/g 81.70% 103.27%

Carbonate



9L

g
Single Shell Tank Project
Tank " 281-U-110
Core 6
Segment 3
Customer ID: 89-044
Check

Standard
Laboratory ID: FOO086
Water Digestion
Ion Chromatograph
Fluoride 94.20%
‘Chloride 104.60%
Nitrate 104 .80%
Phosphate 97.40%
Sulfate , 97.20%
Laboratory ID: FO086

Total Organic Carbon/ 100.72%
Carbonate

b 274690947
Water Digestion
Sample Results on Laboratory Digestion
Laboratory Segment Serial No.:  F0077
Blank Sahp]e : Samb]e. Spike of  Check
‘ Duplicate Sample Standard
F0098 F0087 F0088 F0089 FO186
8.90 g/L = 8.91 g/L 13.2 g/L
<.1 ppm 25.9 _ppm - 30.3 ppm 117.10% 92.80%
<.1  ppm <10.1 ppm <10.1 ppm 113.00% 92.60% -
0.29 ppm 476~ ppm 454 ppm 104.70% 102.40%
<1 ppm 193 ppm 231 ppm 117.90% 95.80%
<1  ppm <101  ppm <101  ppm 109.90% 94.20%
F0O098 F0087 FO088 FO089 F0090
6.37E-01 ug/min 9.62E-02 g/L  8.22E-02 g/L 81.70% 103.27%
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Rev.E
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Analytical Batch

Lab Segment Serial No.: F0077

Customer ID.: 89-044

Water Digestion

Printed N

Instrument N/A _ Note: Sample is not spiked prior to
Procedure /Rev | LA-504-101/A-2 digestion. This progedure provide.s a sample
' to be spiked later with the appropriate
Technologist 6B107/N. E. Wright elements.
Date 12-28-90
Temperature 24C
Starting Time 14:00 12-27-90
Ending Time 10:28 12-18-90
Chemist H. S. Rich
Description Lab. Id. Description “Lab. Id.
1| Blank F0098 12
2 | Sample 89-044 Fo087 13
3 | Duplicate 89-044 Foo88 14
4 | Spike F0089 15
5 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquolt No. & Aliquot No. & Aliquot of Standard
N/A
z< ,;’} —
Prepar -%)/KJ H. S. Rich Date:  05-16-90
Signature )" . Printed Name
Verified by: /Z‘m A 4//%(/ C. M. Seidel Date:  05-16-90
* Siguaflre — T © Printed Name
2 Approved by: }Zﬁ/WVMWM ~or L.H. Taylor Date: d-7-40

/ Signawre 6?‘6/7/\ eli’l;ng )7, /oSS




Analytical Batch
Lab Segment Serial No.: F0077 Customer ID.: 89-044
lon Chromatograph Analysis
Instrument WB24721 Water Digestion
Procedure /Rev || A-533-105/A-3
Technologist N. Wright/6B107
Date 1-3-90
Temperature 26 C
Starting Time 10:00
Ending Time 15:00
Chemist H. S. Rich
= Description Lab. Id. Description Lab. Id.
o 1 1 Initial Check Standard FO086 - 12
" 2 | Blank 89-044+ F0098 13
o 3| Sample 89-044 Foos7 14
. 4 | Duplicate 89-044 F0os8 15
Ay
5 | Spike 89-044 F0089 - |16
o
6 | Check Standard F0090 17
o 7| Reagent Blank 89-049 FO194 18
—— g | Sample 89-049 F0183 19
- 9 | Duplicate 89-049 FO184 20
o 10 | Spike 89-049 F0185 21
11 | Ending Check Standard FO186 22
Primary Book | Second Book |Third Book Final Volume
g Standard Type No. & Aliquot | No. & Aliquot No. & Aliquot | of Standard
E| ]LMCS Check Standard | 6C11HF/100 uL 10.1 mL
Spike 35C9-61/300 Sample/10 uL 5.31 mL
.| Prepardg vy: DL Fod H. S. Rich Date:  .05-22-90
2 }/ Signagre” 7] Printed Name
o "
Verified by: Zﬁ/;/«r/m /f// {W C.M. Seidel. Date:  05-22-90
Sigwiture - Primed Name
78 S 1/4 -~ y N
‘| Approved by: B lompn S w/@)/}\_ o L.H. Taylor Date: ¥~ /- %0
2 / Signatare ST/ /14 _5(()77" VIS S Prinked Name
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Izterim

Rev.(Draft) 171839

Single Shell Tank
Calibration Record

Phase

Analyte: Ion Chromatograph
Procedura LA 533-105 Revislon: A=3
Instrument: Dionex 4000 Property Number: [y{B24721

Technologist: Nora Wright

68107

Date: 01-02-90

Payroll Number:

Calibration Standard ID:

_Book. number 35C9-61 issued 12-08-89

Analyte Concentration:

F=49.6; C1=61.0; N03=500.5; P04=500.6; S04=500.5 (in ppm)

Type of Calibration: QUadratic least squares

SST-103

el MOSS, Mined Nume

7 Signatute ,‘5‘1( Crhep

Instrument Reading
Dilution Concentration |Units =
1
2
3
4 | see Attached| Calibration| Sheets.
5
5T
7 [
8
9
10
Comments:
—~ e N D
Prepared b . Date: ~N]—
P y ure H]’Il%l&l NE-}l;I\eCh ate A= (1300
Verified by: /(// M C.M. Seidel Date:  5-08-90
Sifnaluie Pasied Name v
Approved by: S ZoaUD & 4 for L.H. Taylor . G =T




DIONEX METHOD PARAMETERS - GROUTO1l.MET

Detector Parameters
Number of DetectorS..ceeeeeeeeeeecceaceancan e
Detector 1 TYPe. ceceeccoscocccscesssosssascsancocesess ceceeses. CDM~1

Report Options

Run Time (mlnutes)............... ..... ceesecceceascnssassess 10.00
Detector 1 real time plot sCal@.ceiieecscesvessssasasesecass 20.00
Print Report..ciceececcccacecens ceeeccsserrscnaana veseasases Yes
Print RePlot..ceeeesesecasccsessnesasscssssasssscseanssssssse YES
AutoScale Replot to Highest PeaK....eeeoeene e e eeseseen Yes
Print Retention Times on Chromatogram..... coseeran sessessss Yes
List Peaks Not Found in this run........cteveveeecceceses.. NO
Report Unknowns found in FUN.....cceeeseocesacssccacns eeeee Yes
Record Raw Data@..ccecssseccsnanans Ceecescesasense secssesecsss Yes
Raw Data File Name: c:\dx\data\89120102.d09
Record Result Data@.eeeeesecesssssasssassanss sececescnseaess NO

b

e Integration Parameters
Sampling Rate (SeCONdsS) ...icitieitersesscesecasssnosacansanns 0.20

e Peak Threshold (mV or uS/data pt interval).......... ceseec.. 0.400
Starting Peak Width (seconds).............................. 10.0

€ Peak Area Reject.......iveevennn. B tiesesasssss 1000

Hi i

s Integration Timed Events

™ Time Description

—— , Calibration Parameters

o External or Internal Calibration...c.ececeseescsacicassesssss External
Calibrate by Area or Height.....ieeeeneeeeoecennens eesss... Height
Replace Or Average CalibratiONS...iceseescsssecacesesasasass Replace
Number Of Levels for Calibration..... ceetaecsnes B
Calibration fit type........... cecesscsnnsescseaance «+ee... Quadratic
Response Factor for unknown peakS.......... ceseessse eese.e. 0.0
Default Injection VOlumE...eeeeeseescsenscncnsaasa cececens 1.0
Default Dilution Factor....i.eeeceeceesescecsoscascnssasaass 1.0
Area Reject for Reference PeaKS.....iceeeocescoscscsenee .o 1000
Percent Retention Time Window for Reference Peaks.......... 5.0
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IC Control File:

Step Time Description
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 M Relay 1 OFF
Init CIM Relay 2 OFF
Init CIM AC 1 QOFF
Init CIM AC 2 OFF
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON
1 0.0 CDM AutoOffset 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 QFF
4 3.5 CIM Relay 1 ON
5 4.0 CIM Relay 1 QFF

GpmFile: C: \WINDOWS\AI400
Lo Pressure Limit = 20
Hi Pressure Limit = 2000

Eluant 1 - DI WATER
Eluant 2 - BICARBONATE
Eluant 3 - CARBONATE
Eluant 4 -
Time Flow %1 - %2
0.0 2.0 84 -8
15.8 2.0 84 8

81

C:\WINDOWS\AI400\METHOD\GROUTO1.TE

\METHOD\GROUTOI GPM

Comment




Component # 1 FLUORIDE Retention Time 0.98
Reference Peak FLUORIDE Window Size 5.00%

Least Squares Slope 2.85664E-004

Least Squares Intercept 4.60391E-002

Ka = -7.01211E-010

Level Amount Area Height

1 1.00000E-001 1236 247

2 2.49000E-001 3682 744

3 4.96000E-001 7741 ‘1533

4 9.82000E-001 16531 3180

5 1.92700E+000 37370 6795

6 3.71100E+000 81106 13242
Component # 2 CHLORIDE Retention Time  1.62

Reference Peak FLUORIDE Window Size 7.00%

5.69042E~004
=-2.52994E-002

Least Squares Slope
Least Squares Intercept

Ka = -1.42372E-008
Level Amount Area Height
1 1.20000E-~-001 1170 210
2 2,99000E-001 3427 592
3 5.95000E-001 6474 1222
4 1.17900E+000 13307 . 2165
5 2.31200E+000 27960 4657
6 4.45200E+000 58342 10771
Component # 3 NITRITE Retention Time 2.00
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = B8.19167E-004
Least Squares Intercept = 3.87713E-001
Ka = 4.24548E-009
Level Amount Area Height
1 1.00000E+000 6728 955
2 2.49250E+000 17398 2609
3 4,96040E+000 36144 5455
4 9.82350E+000 72479 10242
5 1.92690E+001 156757 21248
6 3.71110E+001 299406 37444
Component # 4 NITRATE Retention Time 4.03
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 1.69781E-003
Least Squares Intercept = =3,.38014E-003
Ka = 1.19273E-008
Level Amount Area Height
1 9.99000E-001 6114 614
2 2.49000E+000 15873 1479
3 4.95500E+000 31781 2811
4 9.81400E+000 66164 5536
5 1.92500E+001 137582 10594
6 3.70740E+001 285670 19231
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Component # 5 =  PHOSPHATE Retention Time 5.35
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope 4.52311E-003

Least Squares Intercept 2.58616E-001

i

Ka = -6.53030E-008
Level Amount Area Height
1 9.99000E-001 . 2494 179
2 2.49000E+000 7725 511
3 4.95500E+000 16061 .1043
4 9,.81400E+000 33837 2134
5 1.92500E+001 71926 4526
6 3.70740E+001 156060 9414
Component # 6 SULFATE Retention Time 7.10
Reference Peak = = FLUORIDE Window Size 10.00% -
Least Squares Slope = 1.96810E-003 ‘
Least Squares Intercept = 2.30818E-001
Ka = -1.00806E-008
< Level Amount Area Height
1 9.99000E-001 7667 464
2 2.49000E+000 19957 1147
i 3 4.95500E+000 41209 - 2360
4 9.81400E+000 \ 86948 ‘ 4959
d 5 1.92500E+001 178459 10251
o 6 3.70740E+001 375814 20962
s Component # 7 Oxalate Retention Time 9.77
Reference Peak FLUORIDE Window Size 10.00%
Lo Least Squares Slope = 0.00000E+000 -
g Least Squares Intercept = 0.00000E+000
® Ka = 0.00000E+000
- Level Amount Area - Height
1 0.00000E+000 0 0
o 2 0.00000E+000 0 0
3 0.00000E+000 .0 0
4 0.00000E+000 0 0
5 0.00000E+000 : 0 0
6 0.00000E+000 98993 5848
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10000
7500
5000
2500

0.08

40000

© 35000

30000
25000
20000
15000
10000
5000
0.08.

20000
17500
15000
12500
10000
7500
5000
2500
0.08

0.50

1.00

1.50 2.00 2.50 3.00
Concentration(ug/ml)

3.50

4.00

Concentration(ug/ml)

.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50

L

I~

-

-

00

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

Concentration(ug/ml)

00
84

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

Concentration(ug/ml)

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

( 2.856637e-004 * Res
Standardization:

Calibration: Heigh
Component: CHLOR
Fit Type: Quadr
Conc = ( -1.423720e-
{ 5.690421e-004 * Res
Standardization:

Calibration: Heigh
Component: NITRI
Fit Type: Quadr
Conc = ( 4.245484e-0
( 8.191672e-004 * Res
Standardization:

Calibration: Heigh
Component: NITRA
Fit Type: Quadr

Conc = ( 1.192733e-0
( 1.697806e-003 * Res
Standardization:

Calibration: Heigh




=
e
'

e~

39

N

10000
7500
5000
2500

0.08

22500
20000
17500
15000
12500

NG
10000

7500
5000
2500
0.08

.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

.00 5. 00 10. 00 15.( 00 20. 00 25, 00 30. 00 35. 00 40. 00

Concentratlon(ug/ml)

Concentration(ug/ml)

85 -

Component: PHOSP
Fit Type: Quadr
Conc = ( =-6.530302e~
( 4.523107e-003 * Res
Standardization:

Calibration: Heigh

Component: SULFA
Fit Type: Quadr
Conc = ( =1.0080%9¢-~
( 1.968097e-003 * Res
Standardization:

Calibration: Heigh




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

Sample Name: AUTOCAL1R Date: Tue Jan 02 10:21:45 1990
Data File : A:\90010200.D03

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

ACI Address: 1 System : 1 Injecti: 3 Detector: CDM

hkkkkhkkkhkkkhhkkkhkkkkhkkhxx EXTERNAL STANDARD REPORT hhkkkkkkhkhhhhhkkkhhhkhhhkkk

Stop time = 9.40 Minutes Number of Data Points = 2820
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 1.00 FLUORIDE 1.000e-001 1.236e+003 247 1 0 0.00%
2 3.68 NITRATE 9.990e-001 6.114e+003 614 1 0 0.00%
3 5.52 PHOSPHATE 9.990e-001 2.494e+003 179 1 0 0.00%
4 6.65 SULFATE 9.990e-001 7.667e+003 464 1 0 0.00%
N

File: A:\90010200.D03 Sample: AUTOCAL1R

o
. 0.810
e
" 0.710
51 NITRATE
£y 0.610 l
3
_ 0.510 SULFATE
- 0.410
us
o
0.310 " FLUORIDE
0.210
0.110
0.010
_0'090 llllllIIIIIIllllllIIIllllIlllllllllllllllllllll
0.00 2.00 4.00 6.00 8.00
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DATA REPROCESSED ON Tue Jun 05 18:10:27 1990

Sample Name: AUTOCAL2R Date: Tue Jan 02 10:31:54 1990
Data File : A:\90010200.D04
Method : c¢:\windows\ai400\method\GROUTO1l.met _

HE System : 1 Inject#: 4 Detector: CDM

ACI Address

kkkkkkkkhkkkkkkkkkkkkkkx EXTERNAL STANDARD REPORT *hkkkkkkkkhkkdkdkkkhkkhkkhkxxkkk

Stop time = 9.40 Minutes Number of Data Points = 2821
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 0.98 FLUORIDE 2.490e-001 3.682e+003 744 1 0 0.00%
2 1.55 CHLORIDE 2.990e-001 3.427e+003 - b92 1 0 0.00%
3 3.65 NITRATE 2.490e+000 1.587e+004 1479 1 0 0.00%
4 5.53 PHOSPHATE 2.490e+000 7.725e+003 - 511 1 0 0.00%
5 6.67 SULFATE . 2.490e+000 1.996e+004 1147 1 0 0.00%
L File: A:\90010200.D04 Sample: AUTOCAL2R
Lo
< 1.800
o NITRATE
“#  1.550
o
SULF
or 1.300 SULFATE
1.050
niais FLUORIDE
tus J ;
0.800 HLORIDE
PHOSPHATE
0.550
0.300
0.050
=0.200 FrTTTTTT LA L L L L B B
0.00 2.00 4.00 _ 6.00 8.00
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DATA REPROCESSED ON Tue Jun 05 18:09:08 1990

Sample Name: AUTOCAL3R Date: Tue. Jan 02 10:42:02 1990
Data File : A:\90010200.D05 ,

Method : c:\windows\ai400\method\GROUTO0l.met

ACI Address: 1 System : 1 Injecti: 5 - Detector: CDM

khkkkkkhkkhkkkkkkhkkkkkkxkx EXTERNAL STANDARD REPORT *kkkkkkkkhhkkkkhkhkhkhhkkkkhkkk

Stop time = 9.40 Minutes Number of Data Points = 2820
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 0.98 FLUORIDE 4,960e-001 7.741e+003 1533 1 0 0.00%
2 1.57 CHLORIDE 5.950e-001 6.474e+003 1222 1 0 0.00%
3 3.62 NITRATE ' 4.955e+000 3.178e+004 2811 1 0 0.00%
4 5.53 PHOSPHATE 4.955e+000 '1.606e+004 1043 1 0 0.00%
&5 6.68 SULFATE 4,.955e+000 4.121e+004 - 2360 1 0 0.00%
L File: A:\90010200.D05 Sample: AUTOCAL3R
e | |
4.050
o
% 3.550
& NITRATE
' 3.050 v l '
A

SULFATE

- 2,550

. 2.050
Sus FLUORIDE

C23 -
P2 525c3

JHLORIDE

35

1.550

A

PHOSPHATE

)

1.050

XTI TEro0
AR

A e
XTI e
WA

-
'

KX

0.550 .

x5

2y

S et S

K

==
X

q

Ty
=
- “

[

X3

=0.450 T TTTTT L LI B O
0.00 2.00 4.00 6.00 8.00
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DATA REPROCESSED ON Tue Jun 05 18:06:54 1990

Date: Tue Jan 02 10:52:10 1990

Sample Name: AUTOCAL4R
Data File : A:\90010200.D06
Method : c:\windows\ai400\method\GROUTO1l.met
ACI Address: 1 System : 1 Injecti: 6 Detector: CDM
kKkkhkkkkhkkhkkhkkhkkhkxkkkkkkx EXTERNAL STANDARD REPORT *kkkkkhkkkkkkkhhkkhkhhkkhkhkkkk
| Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
| :
[ PEAK RET PEAX CONC. in REF % DELTA
i NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 9.820e-001 1.653e+004 3180 1 0 0.00%
2 1.55 CHLORIDE 1.179e+000 1.331le+004 2165 1 0 0.00%
3 3.57 NITRATE 9.814e+000 6.616e+004 5536 1 0 0.00%
4 5.50 PHOSPHATE 9.814e+000 3.384e+004 2134 1 0 0.00%
<5 6.67 SULFATE 9.814e+000 8.695e+004 4959 1 0 0.00%
| M
- File: A:\90010200.D06 Sample: AUTOCAL4R
(83
D
8.100
£
“ 7,100
= NITRATE
~; 6.100
ok | SULFATE
™  5.100 |
-~ 4.100 FLUORIDE
usS
3.100 ?
2.100 Eh
$ ﬂﬁ
1.100 - a8 Bt
h Tt
0 :1: 0 }:1 ;1 l“w
HAK j EhRALE
0.100 s i N )
\ ~0.900 71T lll-ll] LN U L L B
0.00 2.00 4,00 6,00 8.00
N
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DATA REPROCESSED ON Tue Jun 05 18:04:22 1990

SamplaPName: AUTOCALSR Date: Tue Jan 02 11:02:18 1990
Data File : A:\90010200.D07

Method : c:\windows\ai400\method\GROUT(01l.met

ACI Address: 1 System : 1 Injecti: 7 Detector: CDM

khkkkkkkhkhkhkkhkkkkkkkxkkx*x FEXTEFRNAL STANDARD REPORT #*%kkhkxkkkkkhkhkkkhkhkkhxkxkkhx

Stop time = 9.40 Minutes Number of Data Points = 2820
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 0.98 FLUORIDE 1.927e+000 3.737e+004 6795 1 0 0.00%
2 1.55 CHLORIDE 2.312e+000 2.796e+004 4657 1 0 0.00%
3 3.50 NITRATE 1.925e+001 1.376e+005 10594 1 0 0.00%
4 5.47 PHOSPHATE 1.925e+001 7.193e+004 4526 1 0 0.00%
5 1l 0 0.00%

6.63 SULFATE 1.925e+001 1.785e+005 10251

File: A:\90010200.D07 Sample: AUTOCALSR

s
> 18.000
& 15.500
L
13.000
o NITjATE SULFATE
10.500 ( |
us FLUORIDE
& 8.000
QHLORIDE
5.500
3.000
0.500 i ,
-2.000 ||l||||||l|||||||—|||l|l||||||]|||||||||||]||l||
0.00 2.00 4.00 6.00 8.00
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DATA REPROCESSED ON Tue Jun 05 18:30:16 1990

Sample Name: AUTOCALG6R Date: Tue Jan 02 11:12:31 1990

Data File : A:\90010200.DO0S8
Method : c:\windows\ai400\method\GROUTO1l.met
ACI Address: 1 System : 1 Injecti: 8 Detector: CDM

==

KhKkKKAKKRKAAKKKARAAN*A %  EXTERNAL STANDARD REPORT A*kkhhkkkkh kAR kR Rkh kK Rk khkkk

Stop time = 9.40 Minutes Number of Data Points = 2821
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 0.98 FLUORIDE 3.711e+000 8.l1llle+004 13242 2 0 0.00%
2 1.57 CHLORIDE 4.452e+000 5.834e+004 10771 2 0 0.00%
3 3.43 NITRATE : 3.707e+001 2.857e+005 19231 1 0 0.00%
4 5.38 PHOSPHATE 3.707e+001 1.56le+005 9414 2 0 0.00%
@§5 6.55 SULFATE 3.707e+001 3.758e+005 20962 2 0 0.00%
N File: A:\90010200.D08 Sample: AUTOCAL6R
en
< 40.500
| oo
.~ 35.500
" 30.500
\V‘E
-= 25,500 : SULFATE
NITRATE
20.500
£ us l
FLUORIDE
15.500 ¢HLORIDE !
| : PHOSPHATE
. [
10.500 % l
o
i f
5.500 . ; ho Lri}
~ ! : ARKY i
. _ REHRY KeB
X By Lk
0.500 ol e by P EHRRR,
=4.500 FrrTTTTT B L L O

0.00 2.00 4,00 6.00 8.00
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Sample Name

Method Name

DIONEX SCHEDULE - A:\90010300.SCH

Data File Vol.

Int.Std.

9

BLANK
LMCS/6C11HF
6067

6068
LMCS/6C11HF
ILMCS/73C11F
98B

87

88D

89S
LMCS/6C11HF
LMCS/73C11F
194B

183

184D

1858
LMCS/6C11HF
LMCS/73C11F

92

...\GROUTO1
. ..\GROUTO1
. ..\GROUTO1
.. .\GROUTO1
...\GROUTO1
. . .\GROUTO1
.. .\GROUTO1
. ..\GROUTO1
...\GROUTO1
.. .\GROUTO1
. . .\GROUTO1
. ..\GROUTO1
. ..\GROUTO1
.. .\GROUTO1
.. .\GROUTO1
. ..\GROUTO1
. . .\GROUTO1
.. .\GROUTO1
.. .\GROUTO1

...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001
...\900103001

[elejololeololNeoNoloNoNoloNoNoNoNoleNolNo)




Sample Name: SETUP Date: Wed Jan 03 10:34:40 1990
Data File : A:\90010300.D01

Method : c:\windows\ai400\method\GROUTO1l.met

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

kkkkkkkhkkkkkkkkhkxkkkkk* EXTERNAL STANDARD REPORT ,kkkkkkkkhkkkkkhkrkkkkrkkhkhhkkhkk*

Stop time = 9.40 Minutes Number of Data Points = 2821
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 1.88 NITRITE 5.418e-001 1.553e+003 271 1 0 0.00%
2 3.55 NITRATE 1.127e+000 6.161le+003 663 1 0 0.00%

File: A:\90010300.D01 Sample: SETUP

0.810
i NITRATE
<2 0.710

0.610

0.510

e 0.410
us

NITRITE

0.310

0.210

0.110

i
0.010 ]

=0.090 (1717 TTT I L L I I L BB AR
0.00 2.00 4,00 6.00 8.00
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DATA REPROCESSED ON Fri May 11 08:15:02 1990

Sample Name: BLANK Date: Wed Jan 03 10:44:46 1990
Data File : A:\90010300.DO02

Method : c:\windows\ai400\method\GROUTO1l.met

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

kkkkkkkkkkkkkkkkkkkkkkx* EXTERNAL STANDARD REPORT **kkkkkkkkkkkkkkkhkkkkkkhkkk*k

Stop time = 9.40 Minutes Number of Data Points = 2821

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 1.32 ' ~ 0.000e+000 2.449e+003 251 1

File: A:\90010300.D02 Sample: BLANK

5.0%
.~ 0.405
i~

0.355
£y
LA 0.305
i Unknown
w£
_ 0.255
& 0.205

us

. 0.155
()

0.105

0.055

0.005 \MJ/ﬂ““Mﬂ PN \\\\////ﬁ\\u

Y M\»Vm \\Hm¢////”““x\\
=0.045 7T T T T T T T T T T 7T L L L B BB B O I L
0.00 2.00 4.00 ) 6.00 8.00
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DATA REPROCESSED ON Fri May 11 08:41:21 1990

Sample Name: LMCS/6C11HF Date: Wed Jan 03 11:25:04 1990
Data File : A:\90010300.D06

Method : c:\windows\ai400\method\GROUTO1l.met

ACI Address: 1 System : 1 Injecti: 6 Detector: CDM

kkkkkkkkkkkkkkkkkkkk*kkx EXTERNAL STANDARD REPORT *kkkkkkkkkkhkhkkhkhkhhkhhhkhhkkhk

Stop time = 9.40 Minutes Number of Data Points = 2820
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 ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 6.784e+001 1.123e+004 2203 1 0 0.00%
2 1.53 CHLORIDE 9.100e+001 9.533e+003 1700 1 0 0.00%
| 3 3.45 NITRATE 7.566e+002 4.685e+004 4286 1 0 0.00%
| 4 5.50 PHOSPHATE 7.033e+002 2.319%e+004 1515 1 0 0.003
%WS 6.67 SULFATE 7.015e+002 5.949e+004 3474 1 0 0.00%
™ File: A:\90010300.D06 Sample: LMCS/6C1l1HF . .
| .
o NITRATE
G 4.550
- 4,050 SULFATE
\ ;ag.:jf
oy 3.550
g
3.050
! - A FLUORIDE
— 2.550
| CHLORIDE
& us 2.050 PHOSPHATE
1.550
1.050
0.550
0.050 J
=0.450 1T I L L I O LI B AL B AL L rrrrprrrrro
0.00 2.00 4,00 6.00 8.00
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DATA REPROCESSED ON Fri May 11 08:56:59 1990

Sample Name: 98B Date: Wed Jan 03 11:45:15 1990
Data File : A:\90010300.DO0S8

Met.hod : c:\windows\ai400\method\GROUTO1l.met ,

ACI Address: 1 System : 1 Inject#: 8 Detector: CDM

Kkkkrkhkkkkkkkkkkkkkkkkkx EXTERNAL STANDARD REPORT H*kkkkkkkkkkhkkkhkkkhkhkkkhkkxk

Stop time = 9.40 Minutes Number of Data Points = 2820

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 3.55 NITRATE 2.890e-001 1.472e+003 172 1 0 0.00%

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

NITRATE
B
0.170
g’_‘pe,
i
-0.080
o
S
o
-0.330
g
us
- -0.580
=
-3.830
-1.080 71717171777 L A LB B R BB LU

0.00 2.00 4,00 6.00 8.00
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DATA REPROCESSED ON Fri May 11 09:01:38 1990

Sample Name: 87
Data File
Method :
ACI Address: 1

A:\90010300.D0S
c:\windows\ai400\method\GROUTO1l.met
System : 1

Date: Wed Jan 03 11:55:18 1990

Inject#: 9

Detector:

CDM

kkkkkkkkhkkkkkhkkkkkkkkkk

EXTERNAL STANDARD REPORT

dhkkkhkhhkhkhhkhkkhkhbhkkhkhkkhkhkkhkkhkkhkk

Y

Stop time = 9.40 Minutes Number of Data Points = 2821
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 ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 2.590e+001 3.717e+003 738 1 0 0.00%
2 1.88 NITRITE 1.200e+002 7.270e+003 1091 1 0 0.003
3 3.50 NITRATE 4.,764e+002 2.859e+4+004 2728 1 0 0.003%
4 5.53 PHOSPHATE 1.926e+002 5.271e+003 367 1 0 0.00%
=<3 File: A:\90010300.D09 Sample: 87
N
R
3.600
ﬁ? 3.100 -NITRATE
s
L 2.600
54
e 2.100
- us 1.600 '
o | NITRITE
FLUORIDE | '
1.100 ‘
| | PHOS PHATE
0.600
0.100 | S
=0.400 7T TTTT I OTUTO] r|||] T T T T T T rillJI T T T T T
0.00 2.00 4.00 6.00 8.00




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

Sanple Name: 88D Date: Wed Jan 03 12:05:22 1990
Data File : A:\90010300.D10 N

Method : c:\windows\ai400\method\GROUTO1l.met

ACI Address: 1 System : 1 Inject#: 10 Detector: CDM

kkkkkkkkkkkkkkkkkkkkkk*x EXTERNAL STANDARD REPORT *kkkkkhkkkkkhkhhhhkkhkkkhkhkhkhk

Stop time = 9.40 Minutes Number of Data Points = 2821
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 ' ug/ml AREA - HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 3.027e+001 4.420e+003 890 1 0 0.00%
2 1.90 NITRITE : 1.258e+002 7.312e+003 ll64 1 0 0.00%
3 3.52 NITRATE 4.538e+002 2.728e+004 2601 1 0 0.00%
4 5.52 PHOSPHATE 2.312e+002 6.860e+003 . 452 1 0 0.00%
o File: A:\90010300.D10 Sample: 88D
LA
3.600
)
. 3.100
o NITRATE
£ 2,600
EAY
-  2.100
T us , ,
g 1:600 NITRITE
FLUORIDE | |
1.100 :
PHOSPHATE
0.600 '
0.100 )
—
=0.400 T T T T T T T ITT] I B L B B R B
0.00 2.00 . 4.00 6.00 8.00

98




Sample Name: 89S Date: Wed Jan 03 12:15:26 1990
Data File A:\90010300.D11 : ,

Method : c:\windows\aid00\method\GROUTO1l.met

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

khkkkkkkhkhkhkhkhkhkkhkhkhkkkhkkikx

EXTERNAL STANDARD REPORT

Numb

hhkkkhkkkhkhhkhkkhkkkhkhkhkhkhkkhkhkkkk

Stop time = 9.40 Minutes er of Data Points = 2821
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 ug/nl AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 3.518e+002 7.491e+004 12408 2 0 0.00%
2 1.55 CHLORIDE 3.717e+002 4.434e+004 8189 2 0 0.00%
3 1.90 NITRITE . 1.388e+002 8.232e+003 1327 - 2 0 0.00%
4 3.33 NITRATE 3.494e+003 2.561e+005 18081 1 0 0.00%
5 5.35 PHOSPHATE 3.239e+003 1.296e+005 7944 1 0 0.00%
¥ 6 - 6.53 SULFATE 2.970e+00} 2.83le+005 16160 1 0 0.00%
P File: A:\90010300.D11 Sample: 89S
mn" .
o 20.700 NITRATE
o
_ 13.200 SULFATE
W
¥ 15.700
o FLUORIDE
— 13.200 '
10.700
& s &HLWRIDE PHOSPHATE
8.200
5.700
3.200
0.700
g TR 10O o o o e B L R S R S BRI L LB
0.00 2.00 4.00 6.00 8.00
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Sample Name: LMCS/6C11HF : " Date: Wed Jan 03 12:25:31 1990
Data File : A:\90010300.D12

Method : c:\windows\ai400\method\GROUTO01l.met ,

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

*kkkkkkkkkkkkkkkkkkkkkx FEXTERNAL STANDARD REPORT *kkkkkkkkkhkkhkkhkhkkkhkhkkkkkkkk

Stop time = 9.40 Minutes Number of Data Points = 2820
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 ug/ml AREA  HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 6.755e+001 1.115e+004 2192 1 0 0.00%
2 1.53 CHLORIDE _ 7.998e+001 9.207e+003 1492 1 0 0.00%
3  3.48 NITRATE 7.267e+002 4.618e+004 4121 1 0 0.00%
4  5.48 PHOSPHATE 6.981e+002 2.303e+004 1504 1 0 0.00%
5- 6.63 SULFATE 6.858e+002 5.840e+004 3392 1 0 0.00%
N File: A:\90010300.D12 Sample: LMCS/6C11HF
. 5.000 ‘
o .
- NITRATE
& 4.500
. 4.000 SULFATE
s 3.500
™ 5000
- FLUORIDE
.  2.500 o
@ US . oo '$HL0RIDE PHOSPHATE
1.500
2.000
0.500
0.000 |—— —
=0.500 7177 TT T T[T T T T LB N T rprrrrrom
0.00 2.00 4.00 6.00 8.00

100




2

101

Interim

4/04/90

Rev.E

SST-102

Analytical Batch

Lab Segment Serial No.: FO077 Customer ID.: 89-044

Total organic carbon from water digestion.,

Instrument WB39937 Samples were not acidified before analysis.
Procedure/Rev || A-344-105/A-3 . Results reported are TOC and carbonate
combined.
Technologist 80028/E. H. Colvin
Date 01/03/90
Temperature N/A
Starting Time 08:00
Ending Time 15:00 )
Chemist R. E. Brandt
Description Lab. id. Description Lab. Id.
1|Blank , F0098 12
2 | Initial Check Standard F0086 13
3| sample 89-044 F0087 14
4| Duplicate 89-044 F0088 15
5 | Spike 89-044 F0089 16
6 | Ending Check Standard F0090 7
7 . 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot [ No. & Aliquot | No. & Aliquot | of Standard
LMCS Check Standard - | 70C11B/200 uL 2.2mL
Spike 70C11B/100 ug | FO087/200 uL 0.3 mL
Prepared by: Mﬂ ( 2:1' '4_/_-@ S. A. Cervantes Date:  05/17/90
Signatyfe _ A Prinicd Name '
Verified by:%@ﬂ | C. M. Seidel Date:  05/17/90
fnature Printed Name
Date: /-7 -%0

Approved by:m&n/_«gm& |
: Signature (s—l-p :/!/ 1272} ~§C()# /7/1055 Printed Name
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e 01

.0l

/.01

B.ul

D.1 /7 8B.006160H =

Date:

== Coul ometer

REFOR
Rev. O

Ol=-03-193% Trmes

200

Mess

u, Qo

170

R 18]

KANTIN

N

a4, )

4.6l

S.10

COE7O0V L W7 L UG e

samnple RKun By:

Readings =

80028 ..

11200209

il
B

7% Difference -
(J, I

160,00
LS. Ly
240400
ll../c.:
15,00
1dawua

7. 80



COULOMETER ANGLYSIS REFUORT
TICTOC Rev. O

} Sample: STD-BEG Date: QL—0E-—-19289 Timess 11:21: 18

r Blanl: = (&Z70091 Sample Size = 200 Dilution Factor =
“ Dittference = 10 Min Readingsg = 7 Max Headings = 10

| == Reading ==== Analysis Time ==== (Cpulometer ==== % Difference
' 1 1.0l 000 (a G
|

o atdl 47 .50 LOG. G0

o3 ) - CALOL Yd. B0 L, Q-

e ._._.__*__..’.‘_._._ _-...- R f".LIA “I—)j"""——‘-ﬂ‘-ﬂ'—ﬂ—-—- — t':}:'l-. (‘)L.L—A.«- RS — ,‘;...-_'-:.,'._,,5.14()4'_ e

o] ' Ga 0l S/ T

o o.ul = A 10 l.u8

o~ / 7.0l 5 4 A4 : 1.ab

CBYed = A 43265 ) 1L Y /0 R2OG ) me AL0Z1EEL afl. Carbon

( 59.4 — 4,463267 1 ( 11 ) /¢ 200 ) 12y = (28179354 Molar Carbon

sample Run By: 80028
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COULOMETER

Sample: F-87

Blank = .6370091
% Difference = 10

== Reading ==== Analysis Time

1 1.01

Date:

AMALYS LS REFOFR )

TICTOC Rev. O

O1=-035~1909 Time:

135: 35237

Sample Bize = 200 Dilution Factor = |1
Flinm Readings = 7 Flax Readings = 10

La01

Saal

4 4.01

) H.01

(= ©atild

7 Va0

237 = 4463302 Y (1 )/«

23.7 = 4.463302 ) 1 )/«

104

1

200

200

)

) (L2

Coul ometer ===
C0QL00

17.00

19.90

23,10

SEL70

F.618L49E~-02

H.O01lS291E~-03

Sample Run Ry:

7 Difference ==
(W A1V

100,00
14,57
7.01
G40
.46

PR S
P P

¢/L Carbon

Molar Carban

e s s e s s St s
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Sample:

Blank =

7 Difterence =

== Reading
1

20,9 -

20.9

105

F-88

. 6E70091

4. 453267

- 4.46E286F

COULOMETER ANALYSIS REFORT

TICTOC

Datet:

10

==== Analysilis Time

l1.01

' ~-»~w\.;«ai.‘}.x.-;“,-"l'.-¢4 . (:) i -
Ha01
6.01

7.01

YO 1 ) /70 200 ) =

YO 1 Y/ 200 )y (1) =

Bample Size =
Min Readings = 7

Rev. O

01-03-1989

200

Coul ometer

Q. Q0O

l4.90

17250

1. 80

19.70

20. 40

20,90

8. 21836%E~-02

6. 8486841 E-03

SHample Run Ry:

Time: 1351

11

Dilution Factor = 1
(NET

I3

Readings = 10

ssmmamam /L

Difference

(WP

1Q0., 00

ld. 8o

0.1

4,57

oy o

Ha 3

.::\. [ :E":Tl

g/l Carbon
Flolar Carbon

gooze




COULOMETER GMNALYSIS REFORI
TICTOC Rev. ©Q

Sample: F-89 Date: Ql-03-1989 Time:

Rlank = .&I70091

% Difference = 10 Min Readings = 7 e

== Reading ==== Analysigs Time s==z= Coulometer s

1 , 1.01 el
P < 2,01 148.80

it 3,01 174,00 -

e

oy .

&2 4 4.01 185,30
e

T o Hae 1 191,00
o 6.1 194.10

- 7 701 196. 10

£,
L

14:03: 44

Sample Size = 200 Dilution Factor = 1
Readings = 10

4 Difference ==

—-137.21

1.60

10

196,01 = 4.463341 ) 1 )/ 200 ) = L.958183% q/L. Carbon

( 196.1 = 4.4463341 ) 1 )/ 200 )(12) = 7.984861E~02

Sample Run Hy:

106, .

Molar Carban




\

( 60.8 = 4.4627%24 ) 11 1/ 2200 ) (12)

COULOMETER ANALYSIS REFPORT
TICTOC Rev. 0O
Sainple: F-90 Date: 01-03-198%9 Times 14:1135:04

Hank = .6370091 Sample Sizey = 200 Dilution Fyctor = 11

%4 Difference = 10 Mirn Readings = 7 FMax Readings = 10

z= Reading ===s= Analysis Time === Coulaneter ==== % Difference ==
1 l.wul 0. 0w PN W)

& £al 45. 90 100,00
& - Z.01 5. 20 Lda7e

R BT S S Y QP G SO A S - @01

o
w
L]
=
p—
44
4%
&g
¢
b
{

o 0.01 57490 2,34

7 7.01 650.80 1.4a

608 - 4.462796 Y ( 11 )/ 200 ) = Z.098%46 /L Carbon

29821322 Malar Carbon

I

Sample FRun Hy: 80028 __
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ACID DIGESTION TEST ANALYSIS



ICP Results
Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:
Instrument
Starting
LMCS
Standard
%
Aluminum 100.37%
Antimony 105.91%
Barium 104.16%
Beryllium 98.38%
Bismuth 108.36%
Boron 101.73%
Cadmium 100.12%
Calcium 106.89%
Chromium 95.51%
Cobalt 97.27%
Copper 105.17%
Europium 98.92%
Iron 103.46%
Lanthanum 94.12%
Lead 106.64%
Lithium 106.08%
Magnesium 104.79%
Manganese 102.81%
Mercury 102.27%
Mo lybdenum 97.146%
Nickel 101.54%
Potassium 99.66%
Samarium 99.36%
Selenium 105.01%
Silicon 90.40%
Silver 107.97%
Sodium 102.01%
Strontium 105.80%
Sul fur 106.08%
Tantalum 96.38%
Thallium 105.99%
Thorium 106.38%
Tin 100.85%
Titanium 100.86%
Uranium 106.74%
Vanadium 99.32%
Zinc 100.91%
Zirconium 101.51%
(.
Prepared Dby:
Verified
Approved

109

April

Dig

19,

Acid -

est.
LMCS

Standard

102.
94,
93.

102.

99.

91

99.

97.

93.

82.

75

94.
100.

93.

%

12%
43%
467
58%

09%

.05%

04%

56%

73%

65%

.18%

667
02%

05%

1990
LA-505-151/A-0
J. A. White

Acid Digestion
LA-505-159/A-0

Data Summary

Digested Acid Standard
Reagent Blank

Sample 89-044
Duplicate of 89-044
Spike of F1085

Digested Acid Standard

Wet
Reagent Weight
BLANK Sample
ppm ug/g
0.07 LT 90269
-0.01 LT 105 LT
-0.01 LT 21
0.00 LT 0LT
-0.01 LT 17746
0.03 21 LT
0.00 LT -7LT
0.09 521
-0.03 LT 531
0.02 LT 32LT
-0.01 LT oLt
-0.01 LT =14 LT
0.03 12927
-0.02 LT -33 LT
0.01LT 212
-0.01LT -37LT
0.02 886
0.01 5691
-0.05 LT 54
0.00 LT 10 LT
-0.01 LT 107
-0.53 LT -1340 LT
-0.35 LT -867 LT
-0.06 LT 411
0.63 3877
-0.02 LT -41 LT
0.06 LT 86491
0.00 LT 517
0.03 413
-0.04 LT -81 LT
-0.33 LT -143 LT
-0.18 LT -442 LT
0.02 LT 15 LT
0.13 -4 LT
-2.40 LT 771 LT
-0.02 LT 3LT
0.23 193
-0.04 LT -11LT

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

"_"ff.f) |
N AN L .

P

Wet
Weight
Sample

Duplicate
ug/g

89127
470
40
1
21187
27 LT
21T
492
529
50 LT
40 LT
oLt
12762
52
601
-9 LT
3118
5569
28
29
138
-302 LT
-58 LT
522
4760
7LT
88734
577
456
15 LT
260
35 LT
52
22
5655
20LT
283
83

S. Rich

by: ///ér/w /{/

py: jz&mmm mﬁ‘ff H.

Seidel

Taylor

61’6/‘/?61:1 Seott Moss

F1083
F1084
F0092
F0093
F1087
F1088

Spike
Recovery
%

NOT CALC.
103.28%

NOT CALC.
134.81%
89.32%
166.72%
235.92%
85.08%
100.71%

NOT CALC.
89.51%
93.18%
91.11%

4138.61%

NOT CALC.

85.72%

98.98%
73.37%

-114.70%
53.52%

NOT CALC.
86.77%
27.57%

102.74%
90.61%

66.80%
46.04%

Date: May

Date: May

LMCS
ACID
Digestion

100.

92.

84
86.

9.

93.

92.

92.

93.
92.

93.

21,

21,

%

63%

28%

.79%

00%

41%

39%

70%

68%

.62%

54%
17%

47%

bate: ¢ - 7-G0

Closing
LMCS
Standard

100.
102.
102.
97.
106.
99.
97.
105.
93.
93.
103.
97.
.50%
92.
L61%
103.
.45%
100.

101
104
102

101

104

107

101

1990

1990

%

81%
57%
53%
50%
64%
43%
72%
03%
30%
22%
36%
72%

92%

61%

65%

.94%
97.
99.
97.
96.

14%
05%
22%
54%

.B6%

90.
106.
100.
104.
.95%

96.
106.
104.

98.
.40%
103.
100.

98.
100.

53%
46%
05%
01%

12%
22%
74%
35%

29%
05%
82%
46%
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Interim

4704/90

Rev.E

SST-102

Analytical Batch

Lab Segment Serial No.: F0077

Customer ID.: 89-044

Acid Digestion

Instrument N/A
Procedure /Rev | LA-505-159/A-0
Technologist D. M. Southwick
Date 01/02/90
Temperature N/A
Starting Time 9:00am
Ending Time 16:00pm
Chemist S. A. Jones
Description Lab. Id. Description Lab. Id.
1 | Reagent Blank F0099 12
2 | Sample 89-044 F0092 13
3| sample Duplicate F0093 14
4 15
5 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
H. S. Rich Date: June 28, 1990
& Printed Name
,77 S
Verified by:_~ C. M. Seidel Date:  June 28, 1990
s.nl ure Printed Name
Approved by: ,m & é)f L.H. Taylor Date: &= 7-70
Simawe Efeyphey S iSSP




9

70

111

7

1 of 2

Axialyﬁcal Batch

Lab Segment Serial No.: F0077

C'ustpmer ID.: 89-044

ICP analysis of sample 89-044.

Signature 57‘6!7/79” SCO# 4’]059 Prinfed Name

Instrument WB39939 Only data directly related to the analysis of
Procedure /Rev | |A-505-151/A-0 89-944 wil be included in this package.
- No inter-element corrections were made on
Technologist J. A. White this data.
Date April 19, 1990
Temperature 70F
Starting Time 07:47
Ending Time 15:00
Chemist S. A. Jones
Description Lab. Id. Description Lab. Id.
1 | Initial LMCS Check Std. na 12 |Sample 89-043 F0068
2 | Digested Std. (81C11A) F1083 13 | Duplicate of 89-043 FO069
3| Reagent Blank F1084 14 | Sample 89-044 Fo092
4| Sample Comp. Core 13 F1085 15 | Duplicate of 89-044 F0093
5 | Duplicate Core 13 F1086 16 | LMCS Check Std. na
6 | Spike of F1085 _F1087 17| sample 89-047 F0140
7 | Digested Std. (82C11A) F1088 18 | puplicate of 89-047 FO141
g [ LMCS Check Std. na 19 | Sample 89-048 FO164
g | Sample Comp. Core 5 F0899 20 | Duplicate of 89-048 FO165
10 | Duplicate Core 5 F0900 21 Sample Comp. Core 8 F0959
11 | Acid Blank na 22 | Duplicate of Core 8 F0960
Primary Book | Second Book * | Third Book Final Volume
- L&Al i ' d
g| |standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standar
2| |LMCS Check Std. 78C11J/1.0mL |82B38F/1.0mL |77C11I/1.0mL | 11.0 mL
Digested LMCS (1) 81C11A/5.0mL 50.0 mL
Digested LMCS (2) 82C11A/5.0mL 50.0 mL
Spike F1087 34C11C0O/5.mL | 34C11CK/5.0mL |F1085/0.5143g |50.0 mL
.%, L2 ]
;3. L — AI7 . e _— I/ // #’
-+ Qi . Q .
Prepared by: _ H. S. Rich Date:  May 24, 1990
lﬁ Si guature Prnted Name .
= /o -
Verified by: Cizozef N C. M. Seidel Date:  May 24, 1990
) * Sifiature Printed Name ‘
S
- lA])proved by: A _‘&MM Lo~ L.H. Taylor Date: 9= /-0
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Interim

Rev.E

SST-102

20f

Analytical Batch

1/04/90

Lab Segment Serial No.: F0077

Customer |ID.: 89-044

ICP analysis of sample 89-044.

Instrument WB39939
Pt R | nsis 1 K ot e
Technologist J. A. White
Date April 19, 1990 No inter-element corrections were made on
Temperature 70F this data.
Starting Time 07:47
Ending Time 15:00
Chemist S. A. Jones
Description Lab. Id. Description Lab. Id.
1 | Initial LMCS Check Std. N/A 12
2 | Sample Composite 15 | F1037 13
3| Duplicate Composite 15 | F1038 14
4 | Final LMCS Check Std. N/A 15
5 16
6 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
LMCS Check Std. 78C11J/1.0mL [82B38F/1.0mL |77C11l/1.0mL | 11.0mL
Digested LMCS (1) 81C11A/5.0mL 50.0 mL
Digested LMCS (2) 82C11A/5.0mL 50.0 mL
Spike F1087 34C11CO/5.mL |34C11CK/5.0mL |F1085/0.5143g |50.0 mL
b )
Preparc\yt/ M /Z, H. S. Rich Date:  May 24, 1990
7.7 \“§rgn;1um Printed Name
Verified b)/%M M M C. M. Seidel Date: ~ May 24, 1990
Sigfaturc Printed Name
Approved by: /QWF/««,XM Mg €or L. H. Taylor Date: 4=7-50

Slynllme 5—/8/)/]9” §/L77/1,().9$

Printed Name
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ICP
Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

SST-1

Aluminum

Antimony 10.59

Arsenic

Barium 10.42

Beryllium

Bismuth

Boron 10.17

Cadmium 10.01

Calcium 10.69

Cerium 9.18

Chromium 9.55

Cobalt 9.73

Copper 10.52

Europium

Iron 10.35

Lanthanum

Lead

Lithium 10.61

Magnesium 10.48

Manganese 10.28

Mercury

Mo lybdenum

Neodymium 9.08

Nickel 10.15

Phosphorou

Potassium 24,91

Samarium

Selenium

Silicon

Silver

Sodium 25.50

Strontium 10.58

Sul fur

Tantalum

Thallium

Thorium

Tin 50.43

Titanium

Tungsten

Uranium

Vanadium

Zinc 10.09

Zirconium

Dilution 1.00

Factor

114

Results

Raw

April 19, 1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0
LMCS Standard

Data Report

Digested Acid Standard
Reagent Blank

Sample 89-044
Duplicate of 89-044
Spike of F1085
Digested Acid Standard

Starting LMCS
LMCS Standard Acid
Instrument Recovery Digestion
Standard Standard
ppm % ppm
SST-2 SST-3
50.18 100.37%
105.91%
57.77 115.53%
104.16%
9.84 98.38%
54.29 108.36% 10.21
101.73% .44
100.12% 9.35
106.89% 10.26
91.75%
95.51%
97.27%
105.17% 9.91
9.89 98.92%
103.46%

47.15 94 . 12% 9.1
53.43 106.64% 9.90
106.08%

104.79% 9.76
102.81%
25.57 102.27%
48.57 97.14% 9.35
90.76%
101.54%
57.86 115.73% 9.34
99.66% 8.27
9.94 99.36%
52.51 105.01%
45.20 90.40% 7.52
10.80 107.97% 7.42
102.01% 9.47
105.80% 10.00
53.04 106.08%
48.19 96.38%
) 53.00 105.99%
53.29 106.38%
100.85%
50.43 100.86%
20.93 83.72%
53.48 106.74%
9.93 99.32%
100.91% 9.31
50.76 101.51%
1.00 1.00 10.00

F1083
F1084
F0092
F0093
F1087
F1088

Acid
Digestion
Standard
Recovery
%

102.12%
94.437%
93.467%

102.58%

99.09%
91.05%
99.04%
97.56%

93.73%

93.37%
82.65%

75.18%

94 .66%
100.02%

93.05%

Reagent
Blank

ppm

0.07 LT
-0.01 LT
-0.02 LT
-0.01 LT

0.00 LT
-0.01 LT

0.03

0.00 LT

0.09
-0.31 L7
-0.03 LT

0.02 L7
-0.01LT

"-0.01LT

0.03
-0.02 LT

0.01 LT
-0.01 LT

0.02

0.01
-0.05 LT

0.00 LT
-0.64 LT
-0.01 LT

0.1
-0.53 LT
-0.35 LT
-0.06 LT

0.63
-0.02 LT

0.06 LT

0.00 LT

0.03
-0.04 LT
-0.33 LT
-0.18 LT

0.02 LT

0.13
-0.02 LT
-2.40LT
-0.02 LT

0.23
-0.04 LT

1.00

Page 1 of

Weight
Volume
Sample

Dilution
Three

ppm

Digestion
0.4932
50.00
Sample

Dilution
Two

ppm

890.41
-15.39
-6.24
-1.89
-0.13
175.05
-1.03
-1.17

-79.44
-0.39
-2.64
-4.25
-1.50

127.51
-5.47
-5.74
-3.64

56.13

-1.65
-119.90
-2.04
98.76
-123.50
-94.10
-14.61
27.32
-5.64
853.15

-11.88
-89.99
-58.41

-2.72
-6.11
-521.30
-3.80
-7.94

101.00




ICP

g
mL

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

115

0.00986 g/mL

Sample

Dilution

One
pPpm

865.76
1.03 LT
0.28 LT
0.21
0.00 LT

193.79
0.21LT

-0.07 LT
4.50
-6.82 LT
5.24
0.31L7
0.00 LT
-0.13 LT
122.79
-0.33 LT
2.09
-0.36 LT
4.92
53.73
0.53
0.09 LT

-15.59 LT
1.06

102.72

-13.22 L7

-8.55 LT
4,05
38.24
-0.41 LT

845.25
5.63
4.07

-0.80 LT
-1.41 LT
-4.36 LT
0.15 LT
-0.04 LT
0.59 LT
7.61LT
0.03LT
1.01
-0.11LT

21.00

1

Weight
Volume
Sample
Duplicate
Dilution
Three

ppm

.00

Digestion
0.4717 g
50.00 mL
Sample
Duplicate D
Dilution
Two

ppm

840.82
1.9
0.64
0.24
0.07
199.88
1.51
-0.23
4.64
-0.60
2.35
3.40
0.26
-0.09
120.40
0.13
14.34
-0.26
29.41
52.54
2.83
0.31
-45.69
1.26
125.09
-20.64
-4.01
6.49
44,91
-0.10
837.12
5.44
9.41
0.01
5.57
2.92
1.30
0.11
1.66
17.58
0.52
2.67
0.88

101.00

0.00943 g/mL

Sample
uplicate
Dilution

One
ppm

825.41
4.44
0.75
0.38
0.01

195.76
0.26 LT

-0.02 LT
3.97
0.06 LT
4.99
0.47 LT
0.38 LT
0.00 LT

116.81
0.49
5.67

-0.08 LT
2.84

51.04
0.26
0.28

-10.76 LT
1.30

115.56

-2.85 LT

-0.55 LT
4,92

46,11
0.07 LT

824.33
5.35
4.30
0.14 LT
2.46
0.33 LT
0.49
0.21
1.1

53.35
0.19 LT
1.41
0.78

21.00

Weight
Volume
Spike of
Sample
Dilution
Three

ppm

1.00

Digestion
0.5143 g
50.00 mL
Spike of
Sample
Dilution
THo'

ppm

507.09
13.40
-0.58
10.83

0.02
160.79
14.10
9.00
20.40
-30.01
30.54
8.30
9.26
-0.57
218.35
7.16
17.21
9.24
416.09
56.88
-2.46
8.93
-66.75
9.91
116.71
-34.01
-36.47
7.17
42.19
4.89
838.67
14.46
67.98
-0.70
-18.49
-19.12
14.05
9.35
-2.06

-175.80
-0.93
25.48

1.83

101.00

Page 2 of &

0.01029 g/mL

Spike of
Sample
Dilution
One

ppm

473,99
14.24
1.02
10.57
0.03
176.36
10.25
10.03
14.91
1.54 LT
19.37
9.83
10.82
0.04 LT
212.56
9.85
20.87
10.65
37.95
57.54
-0.27 LT
9.87
0.47 LT
11.36
118.22
9.41
0.62 LT
9.37
25.60
5.7
827.74
14.97
12.69
3.53
7.30
2.21
10.97
9.90
1.00
60.96

0.32 LT

13.50
5.97

21.00

Spike
Recovery

%

NOT CALC.

103.28%

NOT CALC.
134.81%
89.32%
146.727%
15.40%
235.92%
85.08%
100.71%

NOT CALC.
89.51%
93.18%
91.11%

4138.61%

NOT CALC.

85.72%
NOT CALC.

98.98%
NOT CALC.

73.37%

-114.70%
53.52%

NOT CALC.
86.77%

27.57%

102.747%
90.61%

66.80%
46.047

Standard
LMCS

Acid
Digestion
ppm

10.06

[o-]

.56

10.00




ICP ’ Page 3 of 4

Acid Ending Spike Spike
Digestion LMCS Standard Standard Standard
Standard Standard Recovery LMCS {»]
Recovery Book
% % ppm #
added 34C11C0 SST-1 SST-2
SST-1 SST-2 SST-3 34C11CK
Aluminum 100.63% 50.41 100.81% 10.00
Antimony 10.26 102.57% 10.00
Arsenic 57.88 115.75% #
Barium 92.28% 10.25 102.53% 10.00 10.00
™ Beryllium . 9.75 97.50% .
Bismuth 53.43 106.64% 10.00 50.10
P Boron 9.94 99.43% 10.00 10.00
cadmium 9.77 97.72% 10.00 10.00
o Calcium 10.50 105.03% 10.00 10.00
Cerium 88.66% 8.86 88.57% # 10.00 10.00
- Chromium 84.79% 9.33 . 93.30% . 10.00 10.00
‘ Cobalt 86.00% 9.32 93.22% 10.00 10.00
& Copper 10.34 103.36% 10.00 10.00
Europium 9.77 97.72% 10.00
e Iron 94.41% 10.15 101.50% 10.00 10.00
' Lanthanum 46.55 92.92% 10.00 50.10
e Lead . 52.41 104.61% 10.00 50.10
™ Lithium 93.39% 10.36 103.61% 10.00 10.00
g Magnesium 10.25 102.45% 10.00 10.00
Manganese 92.70% 10.07 100.65% 10.00 10.00
I Mercury 25.49 101.94%
Mol ybdenum 48.57 97.14% 10.00
. Neodymium 77.36% 8.75 87.52% # 10.00 10.00
Nickel 92.68% 9.91 99.05% 10.00 10.00
e Phosphorou 59.26 118.51% # 10.00
Potassium 24.31 97.22% 10.00 25.00
Samarium 9.65 96.54% 10.00
Selenium 52.43 104 .86%
Silicon 45.26 90.53% 10.00
Silver 10.65 106.46% 10.00 : 10.00
Sodium 25.01 100.05% 10.00 25.00
Strontium 10.40 104.01% 10.00 10.00
sulfur 53.97 107.95%
Tantalum 73.62% 48.06 96.12% 9.95
Thallium 53.11 106.22%
Thorium 52.47 104 .74% 50.10
: Tin 93.54% 49.18 98.35% 10.00 50.00
Titanium 92.17% 50.70 101.40% 10.00
Tungsten 20.97 83.88% #
Uranium 51.75 103.29% 50.10
Vanadium 10.01 100.05%
Zinc 9.88 98.82% 10.00 10.00
Zirconium 93.47% 50.23 100.46% 9.98
Dilution 1.00 1.00 1.00°

Factor
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ICP

Aluminum
Antimony
Arsenic

Barium

Beryllium
Bismuth

Boron

Cadmium
Calcium

Cerium

Chromium

Cobalt
Copper

Europium

Iron

Lanthanum

Lead

Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium

Nickel

Phosphorou
Potassium
Samar jum
Selenium
Silicon

Silver
Sodium

Strontium

Sut fur

Tantatum
Thallium
Thorium

Tin

Titanium
Tungsten
Uranium

Vanadium

Zinc

Zirconium

Dilution

Factor

117

LMCS
Standards
values
ppm

SST-3
50.00
50.00

10.00

25.00
50.00

50.00

50.00
50.00

50.00
50.00
50.00

50.00

25.00

10.00

50.00

LMCS
Standard
IDs

Book

#

78C11J
82B38J
77C111

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

Page 4 of &

ACID
DIGEST.
LMCS

1Ds
Book

#
81C11A
82C11A
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Procedure:
Instrument:
Technologist:
Date:

Calibration Standards for ICP Program "SST"

Element

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron

Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sul fur
Thallium
Tin
Tungsten
Vanadium
Zirconium

118

ICP calibration Report

LA-505-151
WB39939

J. A. White
April 19,

Stahdard

SST-3
SST-4
SST-2
S5T-3
SST-2
SST-2
SST-2
SST-2
SST-4
SST-2
S5T-3
SST-5
SST-3
SST-5
S5T-3
S5S8T-1
SST-3
SS5T-4
SST-4
SST-3
SST-2
SST-3

1990

Revision: A-0

Time: 07:47

Element

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontiun
Tantalum
Thorium
Titanium
Uranium
Z2inc

Standard

SST-4
SST-2
SS5T-4
S5T-2
SS5T-5
S5T-2
S5T-5
SST-5
SST-1
S5T-2
SST-3
SST-2
SST-1
S5T-4
SS5T-2
SST-2
SST-3
SST-4
S5T-3
SST-4
SST-2




fx-u

3

ICP Standard Formulations .

SST-0:
Calibration blank, 1 M ultrex HNO3..
SsT-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:
Li LiCcO; 10,000 ppm in 5% HNO, Lot# 14394A
K KNO, 10,000 ppm in 5% HNO, Lot# 14379A
Na NacCoO, 10,000 ppm in 5% HNO, Lot# 14400A
200 mL of standard made by combining 25 mL HC1l/HNO; mixed acid, 1
mL each single element standards, and water.

SST-2:
Stock solutions from VHG 1labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:
SM-10 Li, Na, X, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A .
SM-20 v, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm

Lot# 0-119B
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SsT-3: .
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:
Al Al 10,000 ppm in 10% HCl Lot# 9-053A
B H;BO, 10,000 ppm in 1% NH,0OH Lot# 9-335A
Hg Hg 10,000 ppm in 5% HNO; Lot# 8-656S
Mo Mo 10,000 ppm in 5% HCl Lot# 9-159T

P P 10,000 ppm in 5% HNO3 Lot# 9-160A
Si .Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ

Ta TaCl5 10,000 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 Zrcl,0 10,100 ppm in 5% HCl1l Lot# 9-078G
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO33. ‘
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SS8T-4:
Stock solution from VHG 1abs, 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.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tmn,
Yb, & Lu 100 ppm Lot# 7-165F
50 mL of SM-60 is added to a 250 mL volumetrlc flask and diluted to
volume with 1 M HNO,.
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19-Apr-90 07:39:21%

Condition Value Min / Mawu
VACUUHM = 16.74 7.000 / 50.00
SPIEMP = 38.70. 37.00 /  39.00
MAING = 235.8 220.0 /2470
-1000QV = -100%5 -1010 /. =99¢

s CTENP = 23.65 19.00 / 35.00 ’
+5Y = 5.160 4.750 /S 5.2%0

e +12y - 12.14 11.70 /12,30

* -12v = -12.2 -123.3 /7 =11.7

" +24Y = 23.16 34.580 / 26.50

e ~100V = -100 -101 /7 -99.0
+5U8Q = 5.150 4.750 / 5.25%0

(o) +15VsQ = 15.14 14.70 /0 15.4Q
~13V8Q = -15.2 -15.3 /  -1l4.7

L

' Position Calibration in Progress ,

~ SLIT FM ALFHA EETA ALPHA HETA ALFHA EETA

i FNS’'HN SLIT SLIT LAMHEDIA1 LAMBDAl LAMEBDA2 LAMEDAZ
Previous data :

o INSTR 0.00000 586.483 1.0009G6 -0.3843 1.00009 -0.0675 0.00000 0.0000Q
Current data :

p%q INSTR 0.00000 587.525 1.00102 0.31641 1.00009 -0.06G7 0.00000 0.00000

START THE PLASHMA NDW, PLEASE.19-Apr-90 07:47:14

tans
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Sample nanme
Programme

HAME M

AL
SH
AS
RA
RE
BI

Ch

TL

ZN

iR

Sample nanme
Programme

NAME M
LI 4
K

NA

Sample name
Progranme

: S8T0
S

ST
V INT RS
2.02 0.96
0.38 1.41
1.10 l1.16
4.06 1.19
0.70 06.99
3.93 1.41
4.65 l1.82
2.38 1.48
0.49 0.82
5.47 1.21
1.49 3.91
0.26 0.58
3.01 l.11
4.24 1.30
1.67 1.92
0.36 0.48
0.27 0.94
4.07 0.98
0.46 0.77
¢.78 0.84
4.63 .2
1.71 0.90
5.87 0.99
3.48 1.25
1.280 2.59
3.43 0.69
9.25 1.20
1.77 0.54
3.37 1.05
15.51 25
5.63 1.34
3.77 1.02
0.75 1.80
3.80 1.41
4.43 1.33
l1.10 1.05
1.25 3.0%
3.63 1.19
1.38 1.8d
9.31 1.19
4.42 1.14
2.42 0.91
4.76 1.07
: 5STH
: SST
v INT RSO
17.24 1.20
13.63 0.90
60.13 1.10
: 5872
: 88T

19-Apr-90

J9-Apr-90

19-Apr=-90

08312300

0B:lG:04

0B:18:04
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NAME MV INT RS
BA 278,36 0.28
HE 493,17 0.26
co 321.93 0.82
chA 391.86 0.23
CR 67.99 2.97 i
co 5.62 0.30
cu 94.95 0.39 '
EE 123.57 0.44 :
MG 419.22 0.28
HN 269.40 0.50
NI 157.96 0.48 :
AR 143.38 0.51 f
SH 491 .83 0.29 !
vl 166.57 0.26 !
ZN 614.54 0.39 :
i
Sample name : SS8T3 :
Programme : §67T 19~Apr-90 0R:20:44 '
NAME MU INT RSD
AL 21.20 0.57
E 656.56 0.52
HG 769.40 0.79
KO 294.93 0.47
r 61.19 1.41 )
S1 77 .63 0.49 ;
5 20,45 0.07 _
h 124,10, 0.63 '
TI 435.43 0.60 ;
" 64.46 0.68 !
K 152.16 0.53 !
[
Sample name : S574 h
Programme : S5T 19-Apr-90 08:22:54 \
NAME MV INT KST i
!
SH 7.16 1.20 ‘
AS 122.50 1.01 i
Bl 102.90 1.08 :
PIs 4.96 1.03 '
SE 51.55 0.68 !
TL 43,760 1.40
TH 13.78 1.01 :
SN 237.10 0.91 e
U 12.39 0.6%
1
Sample name : SSTH i
Proagramme T S8T 19-Apr-99 08:25:27 ,
NAME MU INT RSD !
CE 15.66 0.48
ELI 442,41 0.60
LA 5.53 0.60
ND 16.65 0.23
oM 12 a5 n A
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Curve

CRrRV1

Name

55TO
5813

Curve

CRVL

Name

§STO
§8T4

Curve

CRV1

Name

8STO
5T4

Curve

CRV1

Proqramme name

Mirn Int Max

1.9228

Numbee

(=R

Fr ogqramnme name

Min Irmt Max

0.3372

Numbtrer

o Q

Frogramme name

Min Int Hax

1.0472

Number

[=Ne)

Programme name

Min Int Max

3.8602

SST

22.261

Int.
(X)

2.0240
21.201

§8T

7.5166

Int.
(X)

0.3760
7.1587

66T

129.63

Int.
X))

1.1033

22.30

§8T

Int

Int

Int

Int

Channel name :

co
-0.527706E+01
Canc True
<) Y)

0.0000
30.000

0.0000
50.000

Channel name :

co

=0.554354E+01

Conrc True
(Y) {Y>
0.0000 0.0000
100,00 100,00

Channel name =

Co

-0.908003E+00

Comnc True

Y Y)

0.0000
19¢.00

0.0000
©100.00

Channel name =

Co

292.2327 -0.296277E+00

AL Polyromial type

Curve Coefficients

c1 c2
0,260724E+01
Cale Conc Z Error
Conc Ecror
-0,000 -0.000
50.000 0.0000 0.0000
SE1 Polynomisl type

Curve Coefficients
Gl c2

0.147435E+03

Calc Conc % Error
Conc Error
0.00C00 00,0000
100.00 0.0050 0.0000
AS Polynomial type

Curve Coefficients

353 c2
0.B23710E+00
Calce Cone 7 Error
Conc Error
-0.00¢0 -0.000
100.00 0.0000 0.0000
BA Polyrnomial type

Curve Coefficients
C1 c2

0.729147E-01

Curve

CRV1
CRrV1

I

Curve

CRV1
ZRV1

Curve

CRVL
CRV1

c3

GC3

C3
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Name Nunber Irnt. Conc True
(X)) () ()

S8T0 [¢) 4.0633 0.0000 0.0000

5812 0 278.36 20.000 20.000

Programme name I SST Charnel name :

Curve Mim Int Max Int
co
CRV1 0.6697 507.33 -0.292249E-01
Name Number Int. Cornc True
(X) Y) (Y)
SETO 0 0.7050 0.0000 0.0000
S6T2 0 483.17 20.000 20.000

Programme name @ SST Channel name @

Curve Min 1nt Hax Int
: co
CRVIL 3.7316 108.05 -0.396876E+01
Name Number Int. Conc True
(X) () Y)
SSTO 0 3.92860 0.0000 0.0000
S§5T4 0 102.90 100.00 100.00

Programme name @ SST Channel name :

Curve Min Int Max Int
co
CRV1 4.4166 G6B89.39 -0.35G6G566E+00
Name Number Int. Conc True
{(X) Y) )
G58TO 0 4.6490 0.0000 0.0000
SHT3 0 656.56 50.000 50.000

Praogramme name @ 55T Chanrnel name &

Calc Conc % Error
Canc Error

0.0000 0.0000

20.000 0.00Q0 0.0000
REl Folynomial type

Curve Coefficients
C1 cz2

0.41453GE~Q1

Cale Conc 7 Error
Conc Error

0.0000 0.0000

30.000 ©.0000 0.0000
BI Pniynomial type

Curve Coefficients
Cl c2

0.101038E+01

Calc Corc L Error
Conc Error
0.0000 0.0000
100.00 0.00Q0 0.0000
R Folyrnomial type

Curve Coefficients
Cl c2

0.76G69735E-01

Calc Conc %z Error
Corc Error

0.0000 0.0000

30.000 -~-0.000 -0.000
ch Folyrnomial type

Curve

CRVI
CRV1

Curve

CRV1
CRV1

Curve

CRrRY1
CRrY1

Curve

CRV1
CRrv1

: Cc

Cy

C3
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9 3 7

?
&

9

Curve Min Int Hax Int

Curve Coefficients

co Cl c2 C3
CRrV 2.2588 338.03 -0.148813LE+00 0O,625678E-01
Name Number Int. Conc True Cale Conc % Error Curve
(X) (Y) (Y) Conc Error
BSTO 0 2.3777 0.0000 0.0000 0.0000 0.0000 CRV1
SHI2 0 321.93 20.000 20.000 20.000 0.0000 0.0000 CERV1
Frogramme mame : S8T Charnrel name & CA Folyrnomial type : CC
Curve Min Int Max Int Curva Coefficients
co Cl c2 c3
CRV1 0.4643 411.45 =-0.249891E-01 0.31102%E-01
Name Number Int. Conc True Cale Cange % Error Curve
{(X) (Y) Y) Conc Error
5S8T0 o] 0.4890 0.0000 Q.0Q000 ¢.0000 0.0000 CRV1
SGI2 0 391.86 20.600 20.000 20.000 0.0000 0.0000 CRV1
Programme name :@ §5T Chamne) name ! CE Folyrnomial type : CC
Curve Min Int #Hax Int Curve Coetfficients
co C1 c2 ca
CRV1 5.1981 16.440 =0.107442E+02 0.196361E+01
Name Number Int. Coric Irue Calc Canc 4 Error Curve
(X Y) (Y) Conc Error
SSTI0 0 5.4717 0.0000 0.0000 0.0000 0.0000 CKRV).
SGTIS 0 15.6%7 20,000 29.000 20.000 ~-0.000 -0.000 CRV1
Frogramme name @ §8T Chanrmel name o CR Polynomial type : CC
Curve Min Int Max Int Curve Coefficients
Co 1 c2 C3
CRV1 1.4123 71.394 -0.447064E+00 0.30071GE+00
Name Number Int. Cone True Calc Conc % Error Curve
(X) (Y) Y Conc Error
5570 o 1.4867 0.00Q00 9.0000 0.0000 0.0000 CRYL
SaeT D L2 Q9T 20 _QaNn 20 _ 000 a0 00N Fa WA TAYAY s N Pas 1A |

126




@‘a.-,

Frogramme rame : ST

Curve Mim Int Hax Int
CRV1 0.2492 5.8975
Name Nuymbtier Inte.
{(X)
5670 0 0.2623
SHI2 0 5.6167

Progqramme name : $5T

Curve Min Int Hax Int

CRV1 2.8360 99.693
Name Numtier Int.
X
558T0 o] 4.0063
S5T2 (o} 94.946

Frogramme rname : SST

Min Int Max Int

Curve
CRV1 4.0261 A464.53
Name Number Int.
(X))
5570 Q 4.2380
8T8 Q 442.41

Programme name : SST

Curve Min Int Max Int

CRV1 1.5878 129.79

oo Lom g YUY TTUoUY T

Charnel name @ CO Folyrnmial type

Curve Coefficients

Co Cl c2
-0.979891E+00 0.373529E+01
Cone True Calc Corc Z Error
(Y) {Y) Cane Error
0.0000 0.0000 0.0000 0.0000
20.000 20.000 20.000 =0.000 =~0.000

Channel name & CU Palynomial type

Curve Coeificiertis
co C1 c2

~0.653979E+00 0.217534E+00

Conc True Cale Conc % Error
{Y) (Y) Tonc Error

0.90000 0.000C 0.0000 §.0000

20.000 20.000 20.000 -0.000 -0.00¢0

Channel name ! EU Folynomial type

Curve Cogefficients

co Cl 2
~0.193441E400 0.456443E-01
Caonc True Cale Conc %z Error
() (Y) Conc Error
©.0000 0.0000 0.000G 0.0000
20.000 20.000 20.000 0.0000 0.0000

Channel name : FE Folyromial type

Curve Coefficients
co Cl 2

-0.274221E+20 0.164073E+00

TNV

cC

c3

Curve

CRV1
CRV1

CcC

Lurve

RV
CRvl

(e

(W]

Curve

CRV1
CRV1

C3
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Frogramme name Charnrel name

Min Int Max

~0.139220E+01

Programme name Charmel name

~0.3567370E+01

Pragramme nane Charnnel name

Min Int Max

~0.493900E+00

@

Programme name Charnnel name

Conc % Error
Error

-0.000
0.0000 0.0000

FPolynomial type

Curve Coefficients

0.3B6723E+01

c2
Canc % Error
Error
0.0000

0.0000 0.0000

Polynomial type

Coefficients

0.21299IE+02

c2
Canc % Error
Error
-0,000

0.0000 0.0000

Polynomial type

Curve Coefficients

0.121017E+0Q

(92}
Canc %Z Erraor
Error
~0.000

0.0000 0.0000

Folynomial type

Curve

CRV1
CRV1

Curve

CkV1

DHEVL

C3

Curve

CrV1

CRYU1L

C3

Curve

CkV1
Ckvl

- CC
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1

S

Curve Min Int Hax Int

Curve Coefficients

Co Cl €2 C3
CRV1 0.4326 439.14 -~-0,217983E-01 0.478733E-01
Name Number Int. Conc True Cale Conc Z Error Curve
{X) (YY) (Y Conc Error
SSTO o] 0.45%5 0.0000 0.0000 =-0.000 =0.000 CRY L
5612 Q 418.22 20.000 20.000 20,000 -0,000 -0.000 CERV1
Programme name : $ST Chanrel name : MN Folyrnomial type 3 CC
Curve Mirn Int Max Int Curve Coefficients
: co C1 ] Ca
Crvl 0.7388 2B82.87 -0.379004E-01 0.744540E~-01
Name Number Int. Conc True Calc Cornire: £ Error Curve
(X 1) (Y) Coru Error
55T0 0 0.7777 0.0000 0.0000 0.0000 0.0000 CRYL
S8I2 0 269.40 20.000 20.000 20.000 0.0000 0.0630 CRV1
Proaramme name : $ST Channel npame : HG Folynomial type : CC
Curve Hin Int HMax Int Curve Coefficients
Co C1 c2 c3
CRV1 4.3982 807.87 -0.303682E+00 0.65378BE-01
Name Number Int. Conc True Cale Conc Z Error Curve
(X) Y) oY) Canc Error
§ST0 4] 4.6297 0.0000 0.0000 -0.000 -0.000 CRV1l
SST3 0 769.40 50.000 S0.000 350.000 0.0000 0.0000 CERVl
Programme name : SST Chanrnel rname ¢ MO Polyromial type @ CC
Curve Min Int Max Int Curve Coefficiernts
Co cl c2 (]
CrVl 1.6201 309.67 -~0.290791E+00 0.170519E+0C
Name Number Int. Cont True Calc - Cane % Error Curve
(X) (Y3 ) Cone Error
S6GTO O - L.7093  ©.0000 . 0.0000 -0.000 -0,000 CRV1
G T 0 he Ko IF, L« B+ ] WA NN oY TA NN T s WINATYATAY S0 _Nn0n o __NAONH D_ONNDA oty
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&

Programmne name @ SST

Curve Min Int Max Int
CRV1 5.5790 17.478
Name Number Int.
(X)
SS8TO 0 5.8727
S5TS 0 16.646

Programme name : 8$ST

Curve Min Int Max Int
CRV1 3.3022 165.86
Name Number 1Int.
1)
S6T0 0 3.4760
§S5T2 Q 157.96

Programme name : S§6T

Curve Min Int Max Int
CRV1 1.2138 64.234
Name Number Int.
(X)
55710 0 2777
58T3 Q 61.175

FProgramme name : SST

Curve Min Tnt Max Int

CRVL 3.2604 14.30%2

Channel npame : NI

Folynomial type

Curve Coefficients
co C1 c2
-0.109022E402 0.185644E+01
Coare True Cale Cone % Error
(Y) (@ ®) Conc Error
0.0000 0.0¢600 0.0000 0.0000
20.000 20.000 20.000 0.0000 10,0000

Channel name :© NI

Curve
Co c1

-0.450011E+00

Corc True Calc
(Y (Y) Cornc
0.0000 0.0000 0.0000
20.000 20.000 20,009

Charmnel name @ F

Folynomial type

Coefficients

0.129462E+00

£2
Conc Z Error
Errar
0.0000
-0.000 ~-0.000

Folynomial type

Curve Coefficients
Co c1l c2
~0.10669%E+0)] 0.33A761E+00
Conc True Calce Cane %Z Error
Y?» (Y) Cone Error
0.0000 0.0000 0.0000 ¢.0000
50.000 50.000 S50.000 -0.000 ~0.000

Charnel name I K

Polynomial type

Curve Cnefficients

Co Cc1

-0.168307E+02

Cc2

0.490403E+01

Curve

CRVY1
CRV1

Curve
CRV1

CRV1

L

Curve

CRUYL
CkV1

C3
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Name

SGTO
8571

Programme name :

Curve

CRV1

Name

58T0
58TS

Number Int.
(X)

Q 3.4320

Q 13.628

ST

Min Int Max Int

4.9904 14.337

Number Int,.
(X)

0 5.2530

0 13.604

Programme name : SST

Curve

CRV1

Name

58TO
55T4

Min Int Hax Int

1.6825 %4.131)

Number Int.
(X)

0 1.771

0 21.353

Frogramme name [ S5ST

Curve

CRV1

Name

§8T0
S8T3

Programme name @

Minm Irt Max Int

3.2028 Bl.S507

Mumbier Irt.
(X)

(o] 3.3713

0 77625

§8T

Corc
Yy

0.0000
50,000

Charnel

Co

-0.12505

Caonc

(&g

0.0000
20.000

Channiel

co
~0.3%574
Cornce
Y>

0.0000
100.090

Channel

co

~0.22701

Cone
(YD)

0.0000
30.000

Charnnel

True
(Y)

¢.0000
50.000

namne

7E+02

True
(Y)

0.0000
20.000

fame

9E+0Q1

True
{Y)

0.0000
100.00

namne

AE+01

True

)

0.0000
30.000

nane

Calc
Canc

0.0000
30.00Q

: SM

Conc % Error
Error
0.0000
0.0000 0.0Q000

Folyrmomial type

Curve Coefficients

Cl c2
Q0.23B067E+01
Calc Conc % Errar
Conc Error
-0.000 =~-0.000
20.000 0.0000 0.0000

. SE

Polynomial type

Curve Coefficients

C1

0.200874E+01

Calc
Conc

-0.000
160.00

: 51

c2
Conc %L Error
Error
~-0.000
0.0000 0.0000

Polynernial type

Curve Coefficients

cl

0.67336AE+00

t.alc
Conc

0.0000
50.000

I AG

gz
Conc % Error
Error
0.0000
0.0000 0.0000

Folyrmamial type

Curve

CRV1
CEV1

Curve

CRV1

CRV1

Ca

Curve

ChkV1
CRrV1

- CC

Curve

CRrRV1
CRV1

: CcC
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)

;
9

Curve Min Int Hax Int

Curve Coefficients

€0 Cl c2 cd
CRVL 14,739 469.5%5 -0.7235194E+00 0.467435E-01
Name Number Int. Canc True Calc Conc % Error Curve
(D] () (Y? Canc Error
58T0 0 15.514 0.0000 ¢.0000 -0.000 =-0,000 CRY 1L
SGI2 0 443.38 20.000 20.000 20.000 0.0000 ©0.0000 CRV]
Programme name : S8T Charinel name : NA Folyrnomial type : CC
Curve Min Int Max Int Curve Coesfficients
co [} c2 c3
CRV1 J.3441 63.14¢ -0.51G6GOQ7E+01 0.917291E+00
Name Number Int. Come True ' Cale Conc % Error Curve
(X)) (Y) (S B Cone Error
$9T0 0 5.62%3 0.0000 (.GO00 0.0000 ¢.02000 CRV1
SGT1 0 60.134 50,000 %0.000 Y%0.000 9.0000 0.0000 CRVI
Frogramme name : 5ST Charne) name : SE Folynomial type : CC
Curve Min Int Hax Int Curvi Coefficients
o [ Ca Cc3
CkVl 3.5802 S516.42 -~0.154A433E+00 0.4097030-0L
Name Numbier Int. Core True Cale Conc Z Errar Curve
(X (Y) (Y) Cane Error
§5T0 o] 2.7687 0.0000 Q.00060 0.0000 0.0000 CRV
§5T2 0 AL .0E U000 20,0000 F0.000 -0.000  -D.000 LRV
Proaramme name I 88T Charnel name I § Folynomial type : CC
Curve Mirn Int Max Int Curve Coetficients
co 1 - Cc2 c3
CRV1 0.7166 42.473 -0.950130E+00 0.125956E+01
Name Number  Irt. Cane True Calc Cone % Error Curve
(X) (Y) (YY) Conc Error
88T0 0 0.73543 0.0000 0.0000 0.Q0000 0.0009 CRV1
SuTa n A0 A<l _ SN _AQ0ND LW NN AYAVAY o 0N, DN nH0 O 00N falst AR
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Curve

CRV1

Name

55TO
5813

Curve

CRV1

Name

58T0
§5T4

Curve

CRV1

Name

S510
§65T14

Curve

LRVl

Programme nzme

Min Int Max

3.6113

Number

[a sl

Proaramme name

Min Int Max

4.2129

Number

Programme nanme

Min Int Max

1.0418

Number

oo

Praogramnme name

Min Int Max Int

1.1919

TOTYUT

SST

130.30
Int.
(.9

3.8013
124.10

§ST

45.944

Int.

0

4.4347
43.756

55T

14.A065
Int.
(X)

1.0967
13.777

SST

248.95

Int

Int

Int

Ty

Channel

Cco

TS TV

name

~0.137996E+01

GCone
(G @]

0.0000
50.000

Charnel

o

-0.11277
Conc
(Y

0.0000
100.00

Channal rname I

o

-0.86487

Conc
(Y)

0.0000
100.00

Chanrel

o

True
(Y)

0.0000
20.000

name

9E+02

True

(Y

0.0000
10¢.00

9E+01

True
()

0.0000
100.00

name

-0.331989E+00

AR =arars

IA

A ERAAY

Polyniomial

Ve VUV

Curve Coefficients

Cl
0.415634AE+00
Lale Conc
Canc Error
0.0000 0.0000
30.000 -0.000
TLZ

Polyriomial type

c2

4 Error

~-0.000

Curve Coefficients

Ccl
0.254313k+01
Calc Conc
Cong Error
-6.000 -0,000
100.00 0.000Q0

TH

Polynomial type

c2

% Error

0.0000Q

Curve Coefficients

C1
0.7886G44E+0Q1
Cale Cormc
Conc Error
0.0000 0.0000
100.00 0.0000

5N

Folyrnomial type

C2

Z Error

0.0000

Curve Coefficients

Cl

0.424008BE+00

c2

type

LRVY

Ca

Durve

CRUY
CRY1

Curva

CRV1
CRV1

Curve

CRU1
CRrRU1

C3
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Name

$STO
SST4

Number

Qo
0

Frogramme name

Curve

CRV1

Name

$8TO0
SGT3

Min

3.4453

Number

0
0

Programme nane

Curve

CkV1

Name

85TOQ
SST3

Min Int Max Int

1.3075

Number

[« R =]

Frogramme name

Curve

CRV1

Name

SSTO
SST4

Min Int Max

9.0432

Numtier

Programme name

Int.
(X5

1.2547
237.10

S8T

Int Max Int

457 .20

int.
(x>

3.6267
43%.43

E5T

67.678

Int.
(X))

1.3763
64.435

§ST

13.014

Int.
(X)

5.3087
12.394

S8T

Int

Core
(Y)

0.0000
100.00

True
YD

0.0000
100.00

Channel name

co

~0.419948BE+00

Conc
(YD)

0.0000
50.000

Channel

True
(Y)

0.0000
50.000

name

~0.10909GE+901

Cone
(Y)

0.0000
50.000

Charnnel

True
N

0.0000
50.000

rname

=0.749247E+02

Cone
CY)

0.0000
100.00

True
1)

0.0000
1090.00

Channel rname

Cale
Cone

~0.000
100.00

TI

Conic
Error

~0.000
0.0000

Polynomial

%Z Error

0.0000

type

Curve Confficients

€1

Calc
Cone

0.0000
50.000

W

0.115795E400

Conc
Error

0.0000
~0.000

{99

Z Error

-0.000

Folynomial type

Curve Coefficients

@

«792657E+00

Cale
Cone

0.0000
50.000

u

Conc
Errorv

0.0000
-0.000

ca2

% Error

-0.000

Folynomial type

Curve Coefficients

C1

Calce
Conc

0.0000
100.00

V1

0.141137E+02

Cone
Error

0.0000
0.0000

Polynemial type

C2

Z Error

0.0000

Curve

CRV1
CRV1

C3

Curve

CRU1
LRVL

C3

Curve

CkL1
CRVL

Curve

CRrRY]
CrV1

- CC
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Tiw

Curve Min Int #ax Int

CRV1 4.1949 174.90
Name Number Int.
(X))
S8T0 4] 4.4157
SSI2 0 166.57

Proqramme rname : S5T

Curve Min Int Max Int

CrV1 2.296% 645.27
Name Numbier Int.
(X))
55TO 0 2.4173
S8T2 0 614.54

Programme mname : SST

Curve Min Int Max Int

CRV1 4.5261 159.77
Name Number Int.
X2
S8TO 0 4.7643
SST3 0 152.16

Curve
co Cl

Coefficients

~0.544610E400 0.12333G6E+Q0

Conc True Calce
(Y) Y) Conc

0.0000 0.0000 -0.000

20.000 20.000 20,000

Charinel name : ZIN

Gurve
co CL

cz2
Cone X Error
Error
-0.000

-0.000 -0.000

Folyrnomial type

Coefficients

cz2

~0,789814E~01 0.326729E-01

Conc True Cale
(Y) (Y) Canc

0.0000 0.0000 0.0000
20.000 20.000 20.000

Charnel name @ ZKk

Corce %Z Error
Errar

0.0000
-0.000 ~0,000

Folynomial type

Curve Cgefficients

Co C1

2
s

-0.161619E+01 0.33922GE+CO

Conc True Calc
) Y) Conc

0.0000 0.0000 0.0000
50.000 50.000 50.000

Conc Z Ecrcor
Error

0.0000
-0.000 -~0.000

Curve

CRVL
CRrV1

v CC

ca

Curve

CRVl
CrU1

C3

Curve

CRV1
CRV1
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ICP Data Report - Acid Blank - (File 1)

Sample name

Programme L
NAME MY INT
Al 1.95
Sh 0.37
A 1.07
Ba 2.85
He 0.69
i 3.76
3] 4.49
Cet 2.28
Cxa 0.48
Ce 3.20
Cr 1.29
Co Q.26
Ly 2.88
Eu 4.02
Fe 1.60
La 0.3%
|4 0.26
Li 4.01
Mg 0.441
M 0.75
Hqg 3.89
Ho 1.64
Nd 5.38
Ni 3.33
P 1.27
K 3.27
Sm 4.99
Se 1.70
5i 3.23
Ag 14.76
Na 5.3%9
Sr 3.62
[ 0.72
Ta 3.63
T1 14.16
Th 1.05
Sn 1,231
Ii 3.46
W 1,30
U 5.04
v 1.16
in 2.34
Zr 4.59

HNDJ
ST

CONCEN

-0.199
-0.039
~0.031
(~0.015
-0.001
~0.167
~0.013
~0.006
~0.000
~0.534
(~0.058
0.000
~0.028
(~0.010
-0.012
~-0.032
" ~0.043
~0.007
~0.001
~0.002
(~0.049
-0.012
(-0.906
~-0.020
-0.004
-0.775%
-0.623
-0.139
-0.092
-0.035
-0.253
-0.006
-0.044
-0.073
(-0.701
~0.2376
-0.018
-0.020
(-0.059
~3.735
{-0.031
-0.003
-0.058

19-Apr-90
KSD

—-21.62
~-57.28
-35.43
~13.46
~-22.94
-9.26
~14.19
~3.54
-37.80
~14.27
~5.90
ko Ak Ak
~14.78
~-11.14
-22.18
-18.33
-144.34
-68.58
-l1g.92
-13.86
-7.27
-21.56
~8.91
-11.69
-~531.46
-14.72
-14.98
-26.84
-17.41
-15.27
-15.23
-14.57
-i.67
-14.82
-13.24
-21.29
-20.97
-13.00
-20.24
~13.04
~-11.46
-39,44
~14.15

08:44:143
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ICP Data Report - IMCS Check Standard 78C11J - (File 2)
S5ample name » 74011
Sample wode 1 I SST1
Sample code ¥ : DIRECT
Proaranme : §8T 19-Apr-90 0B:48:34 9
NAME MV INT CONCEN RSD ’E’)JO
Al 2.02 -0.013 -393.9%5 \
Sl 1.Q08 10.306 1.08
As 1.17 0.057 24.65
Ba 143.20 10.145 0.69
Be 0.72 0.001 30.70
Bi 3.92 ~0.009 -390.64
k 134.59 92.966 0.37
Cd 160.15 9.87S 0.17
Ca 204.52 10.427 0.74
Ca 10.07 9.035 0.59
Cr 32.084 9.427 0.43
Co 2.89 %.018 0.357
Cu S50.17 10.260 0.51
Eu 4.60 0.016 11.83
Fe 63.21  '10.098 0.40
La 0.37 0.048 20.40
Ph 0.27 0.028 43.30
Li BY9.66 10,357 0.50
Mg 214.58 10.251 0.47
Mr 136,15 10.079 0.34
Hn 3.95 (-0.044 -7.94
Ho 1.75 0.008 48.490
Nd 10.71 8.972 2.24
Ni €0.53 9.974 0.19
P 1.35 0.061 36.28
K 8.43 24.525 0.30
Sm 5.01 -0.575 -22.70
Se 3.40 3.272 0.48
51 J.31 -0.040 -45.96
Ag 14.91  -0.02B  ~26.79
Na 32.79 24.917 0.33
Sr 254.70 10.283 0.68
[} 0.91 0.200 .19
Ta 3.70 ~0.043 ~44.43
T1 4.39 -0.106 -120.90
Th 1.09 -0.053 ~-167.03
S 117.72 49.380 0.22
Ti 3.49 -0.01G6 -24.97
W 1.60 0.17% 7.38
u 5.39 1.077 6G6.40
Y 4.28 -0.017 -33.23
ir 305.53 9.904 0.18
Zr 4.65 =-0.038 -36.27

137




Sample name
Sample code 1
Sample code 2

Programme

NAME MU INT
Al 3.67
5l 0.42
As 2.98
Ba 4.30
He 0.74
Bi 57 .46
B 5.40
(] 2.48
Ca "0.73
Ce 5.75
Cr 1.68
Co 0.28
Cu 4.10
Eu 217 .80
Fe . 2.00
La 12.43
Pb 2.77
Li 4.43
Ng .59
Hr 0.91
Hg 4.56
Mo 1.83
Nd 6.12
Ni 3.69
r 1.65
3 3.40
Sa 9.47
Se 1.93
Si 4,21
Ag 244.24
Na 5.66
Sr 3.93
S 0.87.
T 4.22
Tl 6.75
Tt 7.80
5n 1.44
Ti 4.14
W 1.42
[V} 9.18
v 6.31
in 2.69
Ir 5.15

82R30F
S8T2
DIRECT
SS8T

CONCEN

4.203
0.659
1.548
0.017
0.001
54.091
0.0G8
0.007
0.012
0.5%0
©0.058
0.062
0.238
9.748
0.067
Y46.675
53.326
0.044
0.006
0.010
-0.005
0.022
0.465
0.027
0.308
-0.167
10.049
0.319
0.563
10.691
0.036
0.008
0.140
0.173
5.88]
52.868
0.08B0
0.039
0.038
54.596
0.233
0.009
0.132

19-Apr-90
KSD

1.52
5.63
2.05

14.28
27.77
0.47
3.399
10.95
1.25
14.46
5.97
6.00
1.78
0.28
27 .96
0.17
0.33
19.70
0.74
2.54

-52.91

7.87
22.94
19.97

7.52

-32.75
0.83
5.03
3.60
0.28

89.17
12.5%
10.23

9.35

1.93

Q.36

3.41

6.67
72.86

1.19

1.69

9.21

7.08

08:52:57

ICP Data Report - IMCS Check Standard 82B38F - (File 3)
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ICP bata Report - ILMCS

Check Standard 77C11I - (File 4)

Progqramne
NAME

Al
Sty
As
Ba
e
Bi
R

Cel
Ca
Ce

T1

Sn
Ti

in
ir

S5ample nawme
Sample code 1
Sample code 2

MV INI

21.57
0.46
71.94
1.29
244.2
4.89
5.42
2.61
0,75
3.51
1.50
0.29
3.27
4.27
1.95
0.37
0.28
4.13

0.52

1.04. .

399.37
293.51
5.79
7.41
66.26
3.40
5.31
28.39
72.02
22.2
5.78
3.87
42.73
122.84
25.50
1.22
1.71
447 .29
2B.21
6.19
86.99
3.56
154.39

77C1)1
5813
DIRECT
55T

CONCEN

50.973
1.263
58.350
0.017
10.097
0.971
0.059
0.015
0.013
0.073
0.005
T 0.115%
0.058
0.002
0.046
0.027
0.390
0.007
0.002
0.019
25.808
49.758
-0.158
0.510
)54.245
-0.132
0.147
53.466
46.228
0.316
0.146
0.004
152.876
49.478
G3.960
0.983
0.193
51.373
21.266
12.420
10.1€4
0.037
50.736

19-Apr-90 09:02:22

\ %DLH

0.24
5.26
0.32
10.32
1.63
1.41
5.14
11.90
0.67
85.92
95.47
6.52
6.13
74.28
3.70
24.74
9.3%9
A0.18
1.60
1.02
0.58
0.43
~100.24
0.95
1.07
-80.12
52.52
0.71
0.06
0.94
19.94
21.45
0.082
0.72
0.57
4.04
9.76
0.16
0.47
1.28
2.07
2.26
0.11
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ICP Data Report - Acid Digested Standard 81Cl1l1A - (File 5)

gamp{e DELLS H
ample code 1
Sample code 2
Sample code 3
Programme :
NAME MV INT
Al 2.11
S5b Q.37
As 1.44
Ba 3.83
Ke ¢G.70
ki 14.03
R 1272.77
Cel 151.70
Ca 201.2
Ce 3.08
Cr 1.39
Co 0.36
Cu 48.56
Eu 3.88
Fe 1.84
La 2.71
Fb 0.73
Li 3.82
Mg 204.24
M 0.89
Hy 3.96
Mo 596.56
Nd 5.41..
Ni 3.28
P 12.46
K 5.12
Sm 4.80
Se 1.70
5i 14.54
Aq 174.24
Na .5.94
Sr 247 .86
5 0.93
Ta 3.50
T1 4.00
Th 1.02
5n 1.47
Ti 4.84
W 1.52
U 4.90
v 4.04
Zn 287 .2
ir 4.46

E1083
81C11A

UIRECT
DIREST
S8T

CONCEN

0.229
-0.049
0.275
(-0.017
~0.000
10.212
9.443
9.346
10.258
(~-0.772
(-0.030
-0.012
9.909
(-0.016
©0.02

9.1095
9.904
(~-0.031
9.756
0.008
(-0.043
9.354
(-0.0664
(-0.033
9.337
8.265
(-1.072
-0.151
7.518
7.419
9.466
10.002
0.222
(-0.1206
(-1.116
(-0.573
0.092
0.140
0.110
(-5.829
(-0.046
9.305
(-0.10%

19-Apr-90 09:07:31
RSt

31.49
-180.83
9.95
~-20.65
-141.52
.64
0.82
1.27
0.57
-15.81
-41.13
-51.96
0.71
~-17.94
33.66
0.91
}.43
~-22.41
0.513
16,27
-19.37
0.88
-24.79
~-31.5%
3.79
0.63
-13.13
~53.17
6.68
0.59
0.71
0.60
S99
~d2.37
~14.91
~16.68
9.79
3.27
21.00
-16.47
-11.84
Q.41
-14.92




W

ICP Data Report - Reagent Blank - (File 6)
Sample mamne : F1084
Sample code 1 : KEAGEN
Sample code 2 @ DIRECT
Sample code 3 : 000013
Programme : SST 19-Apr-90 09:12:39
NAME MY INT CONCEN RSD
Al 2.035 0.068 59.96
Sk 0.38 -0.003 =916.63
Ag 1.08 -0.022 -50.24
Ba 3.96 -0.008 -35.37
ke 0.71 0.000 28.39
Bi 3.92 -0.006 ~797.45
B 5.08 0,033 2.92
Cd 2.38 0.000 6376.32
Ca 2.16 0.0835 0.70
Ce 3.32 -0.306 -35.66
Cr 1.39 (-0.029 ~-12.21
Co 0.27 0.022 34.69
Cu 2.935 -0.011 -37.,31
Eu 4.09 —0.007 -27.58
Fe 1.87 0.032 14,36
Ls 0.3% -0.022 -50.94
b 0.27 0.014 150.01
Li 3.99 -0.010 -47.62
My 0.78 0.015 7.20
M 0.22 0.011 4.16
Hey 2.83 (-0.033 -9.08
Ho 1.69 -0.003 ~-74.48
Nd 5.953 (-0.640 -21.86
Ni 3.42 -0.008 -60.28
P 1.41 0.114 12.79
K 3.32 -0.528 -24.44
Sm 3.10 -0.354 ~-30.58
Se 1.74 -0.064 -26.70
Si 4.31 0.631 16.43
[LI2] 5.13 -0.018 -2B.5
Na 5.69 0.059 76.24
Sr 3.7¢0 -0.003 -40.42
S 0.78 0.034 6.50
Ta 3.72 -0.03%3 ~-47.06
T1 4.30 -0.331 ~21.52
Th 1.07 -0.176 ~43.,95
Sn 1.2 0.016 107.80
Ti 1.74 0.129 2.0G6
W 1.35 =-0.019 -35.11
u S5.14 -2.399 ~29.80
) 4,29 ~0.016 -21.91
YA 9.48 0.231 1.22
Zr 4.66 -0.036 -34.1%
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Report - Sample

F1085 - (File 7)

ICP Data

Sample name H
Sample code 1 :
Sample code 2
Sample caode 3 @
Programme :
NAME MV INT
Al 4.10
Sk 0.39
As 1.12
Ba 4.18
Be 0.74
Bi 5.40
B 1.98
Cd 2.39
Ca 1.52
Ce $5.99
Cr 1.70
Co 0,27
Cu 3.08
K 4.31
Fe 9.83
La 0.37
Pb 0.28
Li 4.15
Mg 0.88
M 8.02
Hg 4.11
No 1.76. .
Nd 5.72
Ni 3.64
P 2.14
K 3.47
Sm 9.35
Se 1.83
Si 4.10
Any 15.84
Na 13.44
Sr 5.07
5 0.93
Ta 3.86
T1 4.57
Th 1.12
5n 1.30
Ti 3.70
W 1,42
U 5.495
v 14.535
n 7.71
Ir 4.86
lilution factor

F108%3
SAMFLE
100-10
0Q0013
4sT

CONCEN

$.418
0.172
0.018
0.009
0.001
1.487
0.02%F
0.001
0.053
0.232
0.064
0.045
0.017
0.003
1.338
0.024
0.234
0.009
0.021
0.540
(~0.034
0.009
~0.292
9.021
0.719
0.186
0.236
0.1233
0.494
0.015
7.173
0.053
0.100
0.025
0.337
0.20¢
0.021
¢.008
0.035
1.924
0.016
0.173
0.032

101.000

19-Apr-90
DILCOR RSD
547.20J/ 0.81
17.373 26.19
1.858 22,98
0.869 19.07
0.134 6.25
150.15/ 0.66
2.561 3.21
0.072  49.13
5,321 1.22
23,469 27.20
6.a597 5.18
4.527 19.24
1.706 17.32
9.324 42.80
135.13Y  o.g8
2.474 18.23
23.663 20.99
0.949/, 34.97
2.071 14,02
54,494 1.44
(-3.456 -7.45
0.878 11.15
-29.50 -43.58
2.105 5.99
72,6207 .36
18.822 42.10
23.804 30.12
12.444 2.49
s9.851Y  6.26
1.52% 30.69
724,43V 0.4%
5.376/  9.58
10.050 20,51
2.561 59,21
44,990 23.79
20.179Y  21.98
2.141 26.56
0.850 22.37
3.496 22.08
194.34 20.58
1.657 20.90
17.465/ 0.60
2.278 26.87

09:17:05
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ICP Data

Report - Sample F1085 - (File 8)

Sample
Sample
Sample
Sample

NAHE

Al
St
As
Ba
De
Bi
B
Codl
} Ca
]

]

9

Th
Sn
Ti
W
u
v
Zn
Zr

frame
code
caode
code

Frogramme

]

Dilution fa

£ -

o3

v INT

11.60
0.39
1.15
4.37
0.74

10.44
5.01
2.42
4.1%
5.57
2.94
0.28
3.16
4.30

40.70
0.37
0.29

4.12,

1.83
35.10
4.19
1.80
9.69
3.97
4.85
3.45
$.32
1.92
3.65
15.85
42.19

9.71 .

1.07
3.88
A4.58
1.12
1.33
3.74
1.45
95.59
4.54
3.64
4.94

ctor

F108%
SAMPLE
500-10
000013
S8T

CONCEN

24.956
0.260
0.039
0.022
0.001
6.584
0.027
0.003
0.187

©0.193
0.438
0.059
0.033
0.003
6.404
0.040
0.5%11
0.006
0.066
2.5595
(-0.029
0.016
~0.342
0.065
2.904
0.092
0.163
0.308
1,533
0.016

33.54%
0.243
0.402
0.035
0.371
0.163
0.031
0.013
0.057
3.938
0.015
0.105
0.061

: 21.0000

19-Apr-99
DILCOR RSO
$724.07 0.56
5.470Y 16.34
0.813Y B.0G
0.467Y 12,31
0.031Y 4.8
138.27 0.67
0.574Y  6.67
0.060¥ 20.70
3.925 0.36
4.055/  58.07
9.193/ 1.3
1.229 38.30
0.700/ 13.37
0.058 65.98
134,49 0.29
0.839/  24.35
10,735/ 9,62
0.124 69.90
1,386 0,29
53,656 0.20
(-0.601 ~9,B82
0.335/, 13.38
-7.186/, -44.51
1.356 11.66
62.670 2.21
1.9227/ 144,38
3.416 7787
6.468Y  13.53
32.199 2.75
0.331 51.32
704,44 0.20
5.110 0.21
9,439/; 1.10
0.730/ 17.69
7.797/  35.9%
3.423 66.05
0.644/ 24.10
0.264y 30.83
1.193/ 6.08
82.692/ 18.67
0.325/ 42.0%
2.214 0.59
1.278 17.58

09:21:46
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ICP Data Report - Spike of Sample F1085 - (File 11)
Sample name : Fl1087
Sample code 1 : SPIKE
Sample code 2 I 100~10
Sample code 3 : 000013
Programme : 8ST 19-Apr-90 09:33:58
NAME MV INT CONCEN DILCOK RSD
Al 3.95 $5.021 507.09 0.42
Sh 0.39 0.133 13.402 29.40
As 1.10 ~-0.006 -0.582 ~131.41
B.a H.93 0.107 10.6831 1.87
Be 0.71 0.000 0.020 152.03
Bi 5.950 1.592 160.79 3.06
B 6.47 0.140 14.099 0.83
Cd 3.80 0.089 8.997 1.16
Ca 4,44 0,202 20,399 1.34
Le 5.32 -0.297 ~30.01 ~40.41
| Cr 2.49 0.302 30.544 0.76
\ Co 0.28B 0.082 8,300 9.46
| Cu 3.43 0.092 9.264 5.83
| Eu 4,12 '=0.006 -0.566 -43.79
‘ i Fe 14.85 2.162 218.3%5 1.12
La 0.38 0.071 7.161 15.75
| Pb 0.27 0.170 17.2190 14.43
o i 4.03 0.092 9,244 a.74
Mg 86.51 4,120 416,09 1.10
LA Mr 8.34 0.563 56.883 1.21
Hy 4.236 (-0.024 (-2.4461 -12.56
’ J— Mo 2.22 ©.088 B8.933 1.99
Nd 5.52 (-=0.661 (-66.75 -31.22
B Ni 4.23 C.0908 9.907 5.58
o 13 2.66 1.156 116.71 3.69
- { 3.36 -0.337 -34.01 -45,.88
he Sm .10 -0.361 ~36.47 -40.03
Sa 1.81 0.071 7.1G69 63.81
- Si 3.99 0.418  42.189 4.24
h [1%a) 16.35 ¢.048 4.889 84.71
g Na 14.68 B.304 838.67 0.63
(R Sr 7.26 0.143 14.464 0.43
5 1.29 0.673 67.976 0.29
v Ta 3.78 -0.007 ~0.700 -2235.49
T1 4.36 -0.182 -18.49 -G2.27
w—es Th 1.07 -0.109 -19.12 -43,37
Sn 1.9%8 0.139 14.047 4.7%
£ Ti 4.43 0.093 9.345 3.03
5 W 1.35 -0.020 -2.095 -73.63
U 5.19 -1.741 -175.8 -51.50
v 4.34 -0.009 -0.926 -39.04
in 10.14 0.252 25.479 0.53
\ Zr 4.82 0.018 1.827 70.96
Pilytion factor : 101.000
Sample nmame ¢ Fl1o087
Sample code 1 : SPIKE
Sample code 2 : 500-10
Sample cade 3 : 000013
Frogramme s 58T 19-Apr-9%0 09:38:1¢
NAME MV INT CONCEN DNILCOR R8Il
Al 10.68 23,571 473.99 9,93
|
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ICP Data Report - Spike of F1085 -~ (File 12)

Sample nase
Sample code
Sample code
Sample coie
Programme

NAME M

Al
Sk
As
B
Re
ki
B

cd
Ca
Co
Cr
Co
Cu
Eu

in
Zr

Diluytion fa

W) -
EIRIRIRL

V INT

10.68
Q.42
1.16

10.96
0.74

12.24

11.02

10.01

14.39
5.91
4.55

el

5.38
4.28
63.36
0.48
0.31
B.26
38.20
37.586
4.44
4.46

7.65
8.02
3.52
5.27
1.99
¥.18
21.33
AB.GO
21.16
1.23
4.21
4.57
1.11
2.49
7.70
l.44
9.91
4.54
22.10
9.60

ctar

.86

F1087
SPIKE
500-10
000013
88T

CONCEN

22.571
0.678
0.049
0.503
0.001
8.396
0.488
0.477
0.710
0.073
0.922
0.468
0.51%

. 0.002

10.122
0.469
0.994
0.507
1.807
2.740

~0.013
0.470
0.022
0.541
9,630
0.448
0.029
0.446
1.219
0.272

39.416
0.713
0.604
0.168
0.348
0.105
0.922
0.471
0.049
2.903

0.015

0.643

0.284

21,0000

19-apr-90
DILCOR KSD
473.99 6.5:
11.242 4.35
1.021 14.61
10.565 0.24
0.028 8.84
176.36 0.47
10.254 1.00
10.036 0.88
14.914 0.51
1.540 73.99
19.370 0.03
9,831 5,31
10.824 0.24
0.040 45,94
212.56 0.a7
9.854 1.26
20.872 0.00
10.652 0.10
37.950 0.31
57.543 0.62
-0.265 -7.65
9.871 1.15
0.460 646,39
11.358 0.70
118.22 1.18
9.406 8.78
0.617 172.07
9,365 1.19
25.604 0.66
5.708 16.77
827.74 0.16
14.969 0.35
12.688 1.74
3.529 0.14
7.299 14.95
2.208 41.76
10.967 0.69
9.897 0.22
0.999 11.10
60.957 11.26
0.319 23.24
13.503 0.69
5.970 1.20

09:38:10
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gy

ICP Data Report - Acid Digested Standard 82CllA - (File 13)

Sample
Sample
Sample
Sanple

NAME

TAa

Th
Sn
Ti

L
Ir

nane
corde
code
code

Progranme

[

1

1

V IRT

5.80
0.39
1.42
30.62
0.79
1,21
.31
2,52
5.75
9.92
29.93
2.56
3.10
4.70
59.21
0.38
0.28
81.25
2.33
25.29

4.47

1.897°

10.04
75.07
1.49
3.38
5.22
3.23
4.33
16.78
6.23
3.96
0.92
21.42
4.59
1.14
23.32
83.30
2.31
5.66
4.42
4.5%
32.26

rioos
DIGEST
UDIRECT
000013
88T

CONCEN

10,063
0.246
0.262
9.228
0.004
0.280
0.050
0.009
0.269
B.866
B.55%
8.600
0.019
0.021
9.441
0.08B3
0.341
9.339
0.090
9.270

-0.010
0.031
7.736
9.268
0.176

~0.263

-0.067
2.921
0.645
0.0%59
0.577
0.008
0.207
7.325
0.304
0.352
9.354
9.226
0.739
3.010
0.000
0.070
9.328

19-Apr-90
RSO

1.4%
18.33
2.84
l.74
4.42
13.02
11.73
21.14
1.89
0.56
1.83
3.63
29.28
4.16
1.52
9.76
18.04
2.39
1.63
1.6%
-47 .80
R, 35
14.91
1,33
B.13
-30.60
-135.8%
2.60
4.64
8.32
9.74
11.46
6.34
0,93
38.16
21.91
1.2l
1.68
3.69
11.19

2.50
1.63

09:43:08
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ICP Data Report - Acid Blank - (File 14)
Sample name = HNOZ
Frogramme : SST 19-Apr-90 09:48:24
NAME MV INT CONGCEN RSO
Al 1.96 -0.169 -16.21
Sh 0,37 - -0.044 ~66.67
As 1.07 -0.029 -17.39
Ba 3.86 ~0.015 -9.37
Fe .69 -0.000 ~-43.59
ki 3.79 ~-0.139 ~34.05
B 4.67 0.001 332.54
Cd 2.26 -0.007 -9.03
Ca 0.47 -0.001 -13.58
Ce 95.23 =0.467 -12,83
Cr 1.29 (-0.060 -7.45
Co 0.26 -0.020 -56.25
Cu 2.88 ~-0.037 ~9.05
Eu 4.04 ~-0.009 -10.82
Fe 1.61 ~0.010 -3.63
La 0.3% '=0.030 -32.83
Fb 0.27 0.071 45.83
Li 4.08 0.001 551.09
My 0.4 -0.000 -29.04
Hm 0.75 -0.002 ~35.38
Hg A.19 (-0.029 ~10.54
Ho 1.63 ~0.012 ~9.72
Nd 5.42 (-0.847 -9.40
Ni 3,33 -0.019 -24.70
P 1,297 ° 0.012 168.99 .
K 3.29 -0.696 -9.86
Sm .02 -0.546 -12.2
Se 1.71 -0.129 -19.31
Si 3.26 -0.078 -8.60
as 14.89  -0.029 =-14.95
Na 5.38 ~-0.22 ~11.66
S5r 3.64 -0.005 -12.98
S 0.72 -0.038 ~13.19
Ta 3.62 ~0.074 -10.21
Tl 4.19 (-0.628 -10.05
n 1.05 ~-0.334 -16.76
Sn 1.21 ~0.021 -39.90
Ti 3.47 ~-0.019 -12.54
u 1.31 ~0.051 -12.488
U 5.07 -3.387 -10.46
v .21 ~0.025 -0.48
in 2,33 -0.003 ~6.18
ir 4.61 -0.053 ~9.39
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ICP Data Report - LMCS

Check Standard 78Cl1l1J

(File 15)

Sample name :
Sample cade 1 @
Sample rcode 2 @
Programme :
NAME MV INT
Al 2.00
Shy 1.09
As 1.16
ba 146.91
e 0.71
Bi 3.84
B 137.29
Cd 162.34
Ca 209.66
Ce 10.14
Cr 33.25
Co 2.87
Cu $1.3%
£l 4,54
Ee ' 64.73
La 0.37
Fb 0.27
Li 91.73
My 219.3%
Hrt 138.86
Hg 4.09
Ko 1.73--
Nd 10.76
Hi 81.91
r 1.34
¢ 8.591
Sm 4.93
Se 3.42
Si 3.27
Ag 14.G68
Na 33.43
St 261.95
S 0.93
Ta 3.65
Tl 4.31
Th 1.07
Sn 120.18
Ti 3.43
W 1.35
u 5.30
v 4.20
yAN] 311.25
ir 4.60

78C113
§8T1
DIRECT
85T

CONCEN

-0.068
10,591
0.044
10.416
0.000
-0.088
10.173
10.012
10.689
9.175
9.551
9.727
10.517
0.014
10.346
0.036
0.078
19.608
10.479
10.381
(~-0.03%5
0.004
9.074
10.154
0.051
24.914
(-0.775
3.316
-0.067
(-0.039
25.903
10.580
0.217
-0.062
-0.328
-0.189
50.427
(-0.023
0.136
-0.080
-0.026
10.091
-0.057

19-Apr-90
KSD

~15.38
1.18
18.97
0.94
-123.72
~-28.19
0.595
0.92
0.06
1.22
1.09
0.57
0.088
7.31
0.7l
30.93
0.049
0.70
0.97
.91
~11.99
36.37
3.81
0.63
34.41
1.12
~-4.39
2.236
~9.81
-6.98
0.87
0.96
A.BY
-5.75
-16.88
~33.69
0.94
~5.97
8.71
-3%51.61
-17.47
0.484
-6.57

09:52:37
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ICP Data Report - IMCS Check Standard 82B38F -

(File 16)

Sample rname . B2R3BE
Sample rode 1 1 SSTI2
Sample code 2 : DIRECT
Programme T SST 19-Apr-90 09:37:20
NAME MV INT CONCEN RSD
Al 3.63 4,198 1.58
Sb 0.41 0.506 1.68
s 2.96 1.528 0.96
Ba 4.20 0.010 17.94
Be 0.72 0.001 34.69
ki 57.66 4,288 0.89
B 5.47 0.063 4.91
Cd 2.42 0.003 40.50
Ca 0.72 0.012 0.64
Ce 5.63 0.314 13.05
Cr 1.63 0.044 11.62
Co 0.27 0.024 9.12
Cu 4.03 T 0.224 1.56
Eu 220.96 9.892 0.09
Fe 1.97 0.048 S.086
La 12.55 )47.153 Q.49
Pb 2.77 93.426 0.77
Li 4.28 0.025 17.91
Hno 0.59 0.006 0.89
M 0.91 0.010 2.66
Hg 4.89 0.017 14.65
Mo 1.79 0.014 15.81
Nd 6.00 0.235 35.1%
Ni. 3.65 0.022 14.24
P 1.62 0.286 $.77
K 3.33 -0.487 -21.59
Sm 9.43 9.936 0.75
Sa 1.88 0.2326 G9.77
Si 4.16 0.531 3.11
Ag 246.50 10.797 0.49
Na 5.53 -0.091 -31.98
Sr 3.89 0.005 13.79
S 0.86 0.134 10.36
Ta 4.16 0.147 3.21
Tl 6.65 3.646 1.78
Th 7.8% 53.294 0,50
Sn 1,42 0.070 6.68
1i 4.05 0.049 6.51
W 1.39 0.009 92.71
U 9.10 53.477 1.11
v 6.20 0.220 3.16
in 2.64% 0.007 7 .86
Zr 5.07 0.105 B.25
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ICP Data Report - LMCS Check Standard 77C1l1I - (File 17)

Sample name : 77CLLT
Sample code 1 ¢ 8SST3
Sample code 2 ! DIRECY
Programme : 8BS8T 19-Apr-90 10:01:41
NAME MV INT  CONCEN KSD
Al 21.27  50.184 0.81
Sh 0.47 1.322 7.83
As 71.23 57.76% 0.66
Ba 4.34 0.020 13.06
Be 238.03 9.83¢ 0.55
Bi 4,97 1.052 3.17
B 5.56 0.070 0.75
co 2.62 ° 0.015 10.58
Ca 0.78  0.013 0.27
Ce 5.58 0.221 45.03
i Cr T 1.50 0.004 99.35
Co 0.30 0.153 3.73
o Cu 3.30 0.064 8.8¢
Eus 4.33 0.004 27.48
P Fe 1.97 0.049 13.03
B La 0.37 0.030 45 .81
3 Pb 0.29 0.454 9.76
e Li 4.23~  0.019 2.23
Hg 0.52 0.003 4.16
e Mni 1.04 0.019 4.69
Hg 395.71 25.568 0.10
e Mo 2B6.55  4B.572 0.80
o Nd 5.81 -0.108 -91.66
— Ni 7.35 0.501  0.75%
(o P 70.59 )57.863 1.03
K 3.45 0.0B2 129.01
= Sm 5.39 0.3148 32.2°
Se 27.91 52,507 0.60
— Si 70.49 45.198 0.49
Mg 22.48 0.326 0.77
Na 5.087 0.220 21.74
i Sr 3.92 0.006 18.45
S 2.86 )%3.038 0.68
) Ta 119.75%  48.190 0.69
Tl 25.27  52.99%5 1.13
Th 1.24 1.117 6.33
Sn 1.74 0.20% 5.94
Ti. 439.15  50.431 0.96
u 27.78  20.931 0.69
u 6.29 13.916 4.64
Y 84.9%5 9.932 0.%4
Zr 3.56 0.037 0.71
Zr 152.09 49,976 0.9%
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ICP Data Report - Acid

Blank - (File 22)

Al
Sla
fis
Ba
Be
Bi.
B

Cd
Ca
Ce
Cr
Co
Cu
Eu
Ee
La
Fb
Li
Hq
Mry
Hg
Mo

Sample rame
Frogramme

NAME

HNO 3
S8T

CONCEN

-0.232
-0.113
~0.034
(-0.019
-0.001
(-0.203
=0.005
(-0.010
-0.001
(-0.622
(-0.063
-0.016
(~0.036
(-0.012
(~0.014
~0.035
-0.014
(-0.027
-0.001
-0.002

19-Apr-90 10:31:48

RSD

-13.88
-13.52
-8.71
-4.18

-12.25
-b.26
-13.04
-6.6%
-6.40
-7.35
-5.68
-32.52
-5.6%3
-3.81
-2.73
-21.74
-6G.47
-10.09
-6.44
-9.26
-10.83
-7.46
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oy

Sample riame

Programme 19~Apr-90 10:35:25
NAME MV INT CONCEN RSD

Al 1.92 (-0.278 -11.1¢

St 0.37 -0.128 -245.38

AG 1.05 ~-0.044 .-8.81

Ea 3.78 (-0.021 -11.59

He N.68 -0.001 ~20.00

Bi 3.71 (-0.225 -20.%3

;] 4.53 ~0.009 ~66.96

Cd 2.20 (-0.011 ~1,19

Ca 0.47 -0,001 ~-12.74

Ce 35.12 (-0.688 ~13.14

Cr 1.26 (-0.068 -3.506 |
Co 0.206 -0.001 ~300.01

Cu 2.82 (-0.040 -10.19

Ew 3.95 (-0.013 -9.75

Ee 1.57 (=0.017 -38.84

La 0.35 -0.030 -13.32

g 0.26 -0,128 ~-9.62

Li 3.82 (-0.031  -10.12

Mg " 0.44 -0.001 -15.46

M 0.74 (-0.003 ~21.26

Hg 4.46 -0.011 -108.21

Mo 1.60 (-0.017 -20.41

Nd 5.32 - (-1.030 -7.12

Ni 3.27 (-0.026 ~6.49

13 1.26 -0.013 -178.13

{ 3.24 (-0,.937 -10.43

Sm 4.92 (-0.B04 -11.85

Se 1.68 (-0,188 -10.69

Si 3.18 (-0,127 -11.19 ]
S A 14.53 (~-0.0406 -11.30 |
Na 5.36 (-0.337 -15.02 |
Sr 3.57 (-0.008 -14.01

8 0.72 (-0.048 -37.62

Ta 3.57 (-0,095 -16.69

1 - 4,12 «(-0.813 -15.82

Th 1.03 (-0.492 -15.42

Sn 1,20 -0.025 -14,32

Ti 3.40 (-90.026 -11.09

W 1.30 (-0.063 ~8.04

] 4.96 (-4.982 -12.47

Y 4.15 (-0.033 ~-17.17

n 2.29 (-0,004 -23.36

Zr 4.54 ~-0.07% -12,22
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ICP Data Report (File 28)

Sample rame : FO
Sample code 1 [ SAMPLE
Sample code 2 : 100-10
Sample code 3 : 89044
Frogramme . 68T 19-Apr-90 10:5G6:34
NAME MV INT CONCEN DILCOK RSD
Al 5.41 8.816 890.41 2.20
Sta 0.37 -0.152 ~15%.39 -44,70
As 1.02 (-0.062 {(~-6.240 -6.84
Ba 3.81 (-0.019 (~1.893 -7.33
Re 0.67 -0.001 -0.134 -35.22
Bi 5.64 1.733 175.03 1.99
B 4,52 ~0.010 -1.028 ~16.42
cd 2.19 (-0.012 (-1.167 -11.73
Ca 1.49 0.051 9.144 0.75
Ce 3.07 (-0.786 (-79.40 -5.20
Cr l1.47 ~-0.004 -0.385 =-163.14
Co 0.26 -0.026 -2.641 ~8,.23
Cu 2.01 (-0.042 (~4.248 -6.96G
Eu1 3.91 (~0.01% (-1.501 ~6.49
Fe - 9.37 1.2362 127.91 0.64
< La 0.35 -0.054 -5.468 ' -7.14
Pb 0.26 -0.057 ~5.737 ~-97.28
o Li 3.78 (~0.036 (-3.63%8 -4.09
Ng 2.26 0.087 8.737 1.00
P K 8.24 0.9556 56.133 1.09
Hey 4.64 0.001 0.097 554.13
Ho 1.61 (~0.016 (~1.651 -9.68
e Nd T.23 ~(~1.188 (-119.9 -5.32
Ni 3.32 -0.020 ~-2.040 -10.%9
o F 2.45 G.978 98.,7%6 2.83
K 3.18 (-1.223 (~123.5 ~3.41
-~ Sm 4.86 (-0.932 {-94.10 -T.51
i Sn - 1.70 -0.145 -14.61  ~-15.47
Si 3.77 0.270 27.317 5.29
g A 14.36 (~0.054 (-5,461 -5.39
Na 14.83 8.447 833.15 1.18
8 Sr 5.00 0.050 5.096 1.60
S 0.76 0.001 0.1237 602.74
Ta 3.52 (~0.118 «(-11.88 ~2.41
- . T1 4.08B (-0.891 (-89.99 -8.20
Th 1.02 (-0.578 (-50.41 -5.16
- Sn 1.18 (-0.030 (-3.041 -~19.43
Ti 3.39 (-0.027 (-2.721 -6.70
L W 1.30 (~0.061 (-6.11) ~-30.22
u A4.94 (-5.161 (-521.3 -7.63
v 4.11 (-0.038 (~3.799 ~13.46
Zn . 2.99 0.019 1.905 4.25
Zr 4.53 -0.079 ~7.937 ~-8.17
Pilution factor ! 101.000
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ICP Data Report (File 29)
Sample mame T E92
Sample code 1 @ DAMPLE @
Sample code 2 I 500234
Sample code 3 : 89044
Programme . SST 19~Apr-90 11:00:5%
NAME MY INT  CONCEN  DILGOR ESD
Al 17.44  41.227 B865.76 0.74
St 0.38 0.049 1.032 86,60
As 1.12 0.013 0.277 38.19
Ba 4.20 0.010 0.205 23,34
He 0.70  -0.000 -0.002 -251.12
Bi 13.06 9.228 193.79 0.26
B 4.78 0.010 0.205 58.75
Cof 2.32  -0.003 -0.071 -16.56
Ca 4.68 0.214 4,495 0.45%5
Ce $.31 -0.325 -(.818 -29.,04
cr 2.32 0.250 5.241 1.95
Ly co 0.27 0.015 0.314 52.04
Cu 3.01 0.000 0.004 3582.99
o Eut 4.10 -0.006 -0.134 -22.45
i Fe 37.31 5.847 122.79 0.03
o, L3 0.36 -0.01% -0.325 -90.14
- Ph 0.27 0.099 2.087 21.43
Li 3.93 -0.017 -0.363 ~16.50
i Hq 5.35" 0.234 4,920 0.36 .
Hri 35.14 2.559 53.732 0.39
e Hg 5.01 0.025 0.529 20,48
Ho 1.73 0.004 0.094 48.09
o Nd 5.47 (-0.743 (-15.59 -4,85
il Ni 3.86 0.050 1.056 6.19
P 7.14 4.891 102.72 2.17
e K 3.30 -0.629 -13.22 -19.12
Sm 5.08 -0.407 -8.549 -22.43
=3 Se 1.87 0.193 4.050 12.01
Si 6.08 1.6821 38.241 0.37
. Ag 15.10  -0.019 -0.405  -30.90
ail Na 49.50 40.250 845.25 0.32
Sr 10.31 0.268 5.632 0.31
— 8 0.91 0.194 4,073 3.91
Ta 3.71 ~0,038 -0.803 -26.732
o Tl - 4.41 -0.067 ~1.406 ~182.29
- Th 1.07 -0.208 -4,361 -30.69
| sn 1.27 0.007 0.148 84.07
Ti 3.61 -0.002 -0.042 -95.21
¥ 1.41 0.028 0.594 61.87
u 5.33 0.362 7.607 161.32
v 4.43 0.002 0.034 248.71
Zn 3.89 0.048 1.011 0.83
Zr 4.75 -0.005 -0.107 -191.19
Dilution factor : 21.0000Q
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ICP Data

Report (File 30)

Sample
Sample
Sample
Sample

NAME

Al
S
As
Ba
e
Bi
B
Cd
Ca
Ce
Cr
Co
Cu
Eu
o Te
La

v, * Ph
€ Li

w

& " Si

b

In
ir

riame
cade
code
code

FProgramme

=

Dilutior fa

W =

<
« . —
=
H

os-OoW
.

N LN

O~ T

5.89
4.84
2.34
1.39
5.47
1.56
0.27
3.02
4,22
B.94
0.36
0.27
4.05
6.54
7.76
5.06

1.72. .

5.63
3.57
2.76
3.39
5.24
1.80
4,03
15.49
14,66
5.08
0.83
3.8B0
4.46
1.10
1.28
3.64

" 1.40

.32
4.46
3.23
4.79

ctor

F93
DUPSAM
100-10
BY044
86T

CONCEN

g.325
0.118
0.006
0.002
0.001
1.979
0.015

-0.002
0.046
-0.006
0.023
0.034
0.003

-0.001
1.192
0.001
0.142

-0.003
0.291
0.520
0.028
0.003

-0.452
0.012
1.239

-0.204

-0.040
0.064
0.445

-0.001
0.288
0.054
0.093
0.000
0.055

10.029
0.013
0.001
0.016
0.174
0.003
0.026
0.009

101.000

19-Apr-90¢
DILGOR kSD
840.82 1.32
11.9173 54,49
0.638 266.306
0.243 5B.63
0.073 23.80
199.88 2.15
1.513 33.61
-0.225 ~46.66
4.638 1.61
-0.595 -907.87
2.349 18.10
3.395 23.13
0.264 93.66
-0.085 ~-140,17
120.40 1.49
0.130 866.06
14.341 15.00
~-0.261 -42.53
29.414 1.38
52.539 1.59
2.831 16.84
0.310 26.25
-45.6Y -14.38
1.360 41.95
125.09 3.30
~20.64 ~-21.79
~-4.008 -142.193
6.492 37.89
414.909 1.59
-0.098 -331.92
837.12 1.55
3.444 2,24
9.414 9.29
0.014 4804.04
5.565 85.40
2.921 173.33
1.299 17.44
0.109 161.78
1.65% 92.32
17.581 173.33
0.519 60.40
2.674 2,61
0.879 48.82

11:05:08
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ICP Data Report (File 31)
Sample mame : F913
Sample code 1 . DUPSAM
Sample code 2 ! 500-1¢g
Sample code 3 < B9044 .
Prcogramnme s 88T 19~-Apr-90 11:09:18
NAME MV INT ° CONCEN DILCOR RSI
Al 17.10 39.305 a3%.41 1.1
Sh 0.39 0.211 4.438 42.63
hs 1.15 0.036 0.750 19.63
B 4.31 0.018 0.376 17,11
Be 0.72 0.001 0.013 65.65
Bi 13.15 9.322 193.76 0.92
B 4.81 0.012 0.2599 52.31
Cd 2.36° -0.001 -0.018 -165.23
Ca 4.19 0.189 3.967 1.12
Ce 3.47 0.003 0.055 4355.11
Cr 2.28 0.237 4,987 3.71
Co 0.27 0.022 0.471 63.10
Cu 3.09 . 0,018 0.381 34.81
Eu 4.23 -0.000 -0.004 -~-1187.8
Fe 35.57 5.563 116.81 0.82
La 0.37 0.023 0,487 44,10
Pb 0.28 0.270 3.666 7.89
Li 4,04 -0.004 -0.084 -129.03
Mg 3.28 -0.135 21.842 0.90 .
Hn 33.42 2.431 51.042 0.90
Hqg 4.82 0.013 0.264 51.23
Mo 1.78~ - 0.013 0.277 . 16,88 -
Ndl S5.60 ~-0.512 -10.76 ~28.94
Ni 4.6 0.062 1.302 6.48
p 7.87 $.503 1)5.96 1.36
K 32.40 =0, 130 ~2.8119 ~24.79
Sm 5.24 ~0.026 -0.550 +-489.43
Se 1.89 0.2324 4.921 17.02
Si 6.49 2.100 44_.105 2.24
Aqg 15.58 0.003 0.069 265.93
Na 4B8.42 39.2%4 g24.33 .94
Sr 9.98 0,255 5,345 0.97
S 0.92 0.205 4.303 3.1
Ta 3.82 0.007 0.140 187.11
Tl 4.44 0.117 2.4%7 182.72
Th 1.10 - 0.016 0.331 625.18
5n 1.91 0.023 Q.48Y 21.3606
Ti 3.71 - 0.010 0.212 35.72
"] 1.44 0.053 1.110 21.63
u 5.49 2.540 53.350 31.77
v 4.49 0.009 0.189 104.47
im 4.47 0.067 1.411 2.54
Ir 4.87 0.037 0.784 39.19
Dilutian factor @ 21.0000
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ICP Data Report - Acid Blank - (File 32)

Sample name
Programne

NAME. M

Al
Sh
As
Ba
Be
Bi
R

Cd
Ca
Ce
Cr
Co
Cus
Ev
Fe
La
Pb

in
ir

V INT

1.93
0.37
1.05
3.80
0.68
3.71
4.406
2.21
0.47
5.14
1.2

0.26
2.83
3.97
1.60
0.33
0.327
3.83
0.44
0.74
4.58
l.62
5.30
3.24

1.389

3.23
4.94
1.70
3.18
14.57
5.28
3.58
0.72
.3.957

4.12"

1.04

1.19

3.41
1.30
4.97
4.14
2.29

4.55

HNO3
85T

CONCEN

-0.253
-0.074
-0.044
(-0.019
-0.001
(-0.224
-0.014
(-0.010
-0.001
(~0.647
(-0.068
-0.,017
(~0.038
(-0.012
-0.012
~0.036
~0.000
(-0.029
-0.001
-0.003
~0.003
(-0.015
(-1.071
{~0.030
- 0.008
(-1.002
(~0.744
-0.145
(~0.129
(-0.044
(~0.316
-0.008
-0.042
{~0.09%
(~0.799
(-0.463
(~0.028
(-0.025
(~0.061
(-4.780
(-0.034
(-0.004
-0.072

19-Apr-90

RSD

-26.96
AKAAKA K
-12.16
~-10.60
~3.14
-101.23
-8.76
-8.1%
-10.24
296.6%
~2.99
~8.34
-5.23
-9.79
-h.64
~9.66
-8.69
-33.82
-8.10
~7.%9
-9.02
~33.34
-7.21
-11.20
-8.74
-4.68
-21.36
~1l0.48

11:13:28
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9

ICP Data Report - ILMCS Check Standard 78C11J - (File 33)
Sample rame : 78C11J7
Sample code 1 : SS8T1
Sample code 3 © DIRECT
Programme : S8BT 19-Apr-90 11:17:13
NAME MV INT CONCEN RSD
Al 1.97 -0.137 -15.35
Sk 1.07 10.257 0.36
As 1.14 0.034 24.39
B 144.69 10.258 0.70
Be 0.69 -0.000 ~34.64
Bi 3.79 -0.141 -3.68
B 134.29 9.943 0.6%5
oF 158.51 9.772 0.97
Ca 206.02 10.503 0.%57
Ce Y.98 B.857 . 0.92
Cr 32.51 9.330 0.99
Co 2.76 9.322 0.29
Cu 50.52 10.336 0.70
Lu 4.47 | 0.011 B8.04
Fe 63.53 10.150 0.88
La .37 0.024 18.23
Pl 0.27 0,014 39G.68
Li 89.69 10.361 0.52
Mn 214.46 10.2A5 0.70
LIy 135.96 10.065 0.84
Hg .24 (-0.026 ~7.84
No 1.70 -0.001 -1929.08
Nd 10.59 4.752 1.94
NiL 79.98 9.903 0.96
P 1.34 0.053 32.82
K 8.39 24.306 0.90
Sm 4.86 (-0.947 -4,23
Sa 3.34 3.158 0.80
Si 3.21 -0.112 -8.22
An 14.44 (-0.050 -5.18
Na 32.89 25.012 0.87
Sr 257.58 10.401 0.66
8 0.91 0.196 15.52
Ta 3.58 (-0.092 -13.15
Tl 4.2 ~0.496 -15.01
Tih 1.06 -0.300 -10.64
Sn 117.24 19,177 0.77
Ti 3.3 (-0.029 ~-53.66
W 1.54 0.129 15.81
v .21 -1.327 -19.07
v 4.14 (—0.034 -18.06
Zr 304.88 9.882 0.86
ir 4.5% -0.074 -8.91
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ICP Data Report - LMCS Check Standard 82B38F -

(File 34)

Pragramme
NAME

Al
Sk
As
ba
Be
Bi
B

Cd
Ca
Ce
Cr
Co
Cuy
Ewu
EFe
La
Pb
Li
Hey
My
Hy
Mo
Nt
Ni
3

|4

Sm
Ser
Si
Ag
Na

Sr

Sample name
Sample code 1
Sample code 2

MY INT

3.58
0.41
2.90
4.15
0.72
96.81
9.34
2.37
0.72
5.56
1.60
0.26
3.98
218.383
. 1.95
12.40
2.73
4.16
0.58
0.89

5.12

1.75.

5.93
3.57
1.62
3.39
9.31
1.86
4.09
243.27
5.45
3.85
0.85
4.10
6.61
7.75
1.40
4.00
1.38
8.98
6.18
2.60
5.02

82138F
SST2
UIRECT
SST

CONCEN

4.069
0.452
1.477
0.006
0.001
53.426
0.053
~0.00Q
0.012
0.17%
0.034
0.002
0.213
1 9.772
0.046
246.35%4
$2.410
0.011
0.00G
0,009
0.032
0.008
0.110
0.012
0.482
-0.683
9.6%54
¢.176
0.487
10.646
-0.159
0.003
0.120Q
0.125
5.532
52.474
0.061
0.043
0.001
51.730
0.217
0.006
0.088

19-Apr-90
RSD

1.38
4.98
1.89
29.78
5.88
1.49
7.04
-957.56
2,17
483.32
7.54
149.99
0.87
1.47
7.99
1.62
1.22
23.99
1.89
6.31
5.958
17.90
49.02
43.995
.00
~16.148
0.99
16.23
3.07
1.11
-19.64
27.75
0.61
10.61
1.17
1.49
1.59
4.73
d77.54
1.10
2.11
5.67
8.18

11:21:30
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ICP Data Report - ILMCS Check Standard 77Cl1lI - (File 35)

Sample riame : 77C111
Sample cade 1 @ SST3
Sample code 2 : DIRECT
Proagramme 58T 19-Apr~90 11:25:06
NAME ¥V INT  CONCEN KST
nl 21.36 50.406 0.19
Sk 0.46 1.208 6.91
As 71.36 57.875 0.46
Ba 4.28 0.016 20.19
Be 235.91 9.750 1.00
Bi 4.91 0.991 2.95
B 5.46 0.062 i.82
to 2.59 0.013 19.09
Ca 0.74 0.013 1.21
Ce 5.50 0.059 193.49
Cr 1.49 0.000 2621.02
Co 0.29 0.118 3.16
Cu 3.26 0.055 10.19
Eu 4.27 0.001 153.56
Fe 1.95 0.045 6.19
La 0.236 0.009 89.21
- Pb . 0.28 0.284 4.33
Li 4.15 0.009 27.52
e My 0.51 0.003 5.92
® Hr 1.02 0.018 6.79
. Hey 394,44 25,489 0.91
L Mo 286.54  48.570 0.58
Nd 5.70  -0.317 ~-25.18
~rem Ni 7.35. 0.502 1.43
P 72.26  )59.255 1.62
. K 3.0 -0.160  ~96.82
b S 5.31 0.135 106.53
Se 27.87  52.432 1.18
i Si 70.59 45.263 0.59
aq 22.41 0.322 0.69
o Na 5.76 0.128 44.89
' Sr 3.87 0.004 24.51
e g .43.60 153.973 1.14
W Ta 119.44  4B.062 0.84
T1 25.32 53.112 0.17
s Th 1.22 1.004 6.24
Sn 1.73 0.201 1.41
- Ti 441,46  50.698 0.22
u 27.83  20.969 0.26
o ) 6.23 13.003 1.81
& v 85.93 10.005 0.09
T 3.53 0.036 3.64
Zr 152.84 S50.232 0.26
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APPENDIX A
ANALYTICAL ANALYSIS CARDS




o “3 i £, 0 v P =y
ot
Serisl No Sample Poiat Date Time Tesuad Priority Sarial No. Sampie Point Case Tere isaued Prigrity
77.-5003 = =2 11,—1 5-89 | 10:22 146 F T77.-0001] SEIMENT=R 11-15-89 | 10:22 18
Determination Maihed/Suandard Result Urits Crarpe Code Rerure Detarmination Method/Slandard Resuit Unita Charge Cods Racurs
HOMOGZT LI-000-200 NONE WB73L (8] VOA SAMF LI-000-200 NONE WE75L Q
Sample Sizs Cusicmer 10 Sample Size Customer 1D
?
' F-oyy 3.3\4 - F7-04y
Remarsg, Calculangns, Rasuits: PRemarky, Calculations, Results: ‘,.F;.s’
IS DUFLICATE SAMFLE
/ R e FI30 IR v
5777&7?‘0’ 227/ | e 223 ~
. ,J-r& 2 X g i
}r/( /L}“<Z/‘5;$7 24 Lot A PR L
c o/ ITre
gt N RRY 09 9 oo, A RD 3
Analysi- 1 ,(L)—r Am‘y!\-?M') Anatyst -3 ] (\1 Analyst - 4 Anatyst -5 Analyst -V Kot Anaiyat-2 Aaglyst - 3 Analyst - 4 Analyst -§
. . ")

ELr  lhzeo & 2P &S | (1300 A%

Hrs RHr3 Hrs Hra Hrs Hrs Hra Hrs Hrs Hrs
12-2)-%7 )5 s
Cata Time Compiated Lab Uni Mge Cale Time Compicied Lab Unit Mge .

S s
A/
54-8200-081 [R-10-43) 34-580C-081 {R-17-&3)
[
/ . 2.3 -3

Sarat No, Sample Point Date Time isvued Prigrity Serisl No. Sampie Point Cate Tima asoed Prigrity .
F 77 .-8002] SEGMENT-Z, 11-315-8%9 | 10:22 24 & 77 .—8000 SESMENT 2= 11-15-89 | 1022 18
Ceterminaticn Method/Slardard Rasvit Unhs Charge Code Freruns Determination Mathca Standard Rascitt Lnits Charge Code Recune
FRT-SIZE LI~000-200 NONE WEB7 3L, Q AFFR/QTR LI-0Q0-200 NOME WB75L 0
Sampla Size - Custorer 1D “|'samgie Size Customer D
> »

6. 794 F9-04y m'%} 0 2233 29-044
Remacks, Caiculatiors, Resuts. a2 7 ore 2d ¢ BetTP Remarxs, Calculatitins, Result: L e URloO
PARTICLE SIZE K g -';i; bony f. JAR 1D# OO% Yerotonn cler i)
DISTRIBUTION -_— B. JAR TARE WT. 221.89

Shovple 8 0-7?3 C. JaR I'QELYL WT.421.00
Resultc: 5. EoB=d y
aris £. E?g.ﬁtoh /hhrgTH«-B/u ?'sub s
£ F. ] MARK
See efadef slect (4) [rh "?ﬁ‘:’{‘ urt b N_,g i ] ﬂf gy, 3 pece hellsoet
fo dack. Basr Llar SeSuast
blz’: u-.‘vc- éwiafur M’l54 with salids bat pet ‘kfs‘ "f—
E:'s:
Anaiyst -1 s3 - &g Anolyst -2 Anglyat -3 Anstyst - & Analyst-§ Analyst-1 £L &7 | Analyst-2 M;&‘fﬂwyu -3 Andlysl - & Andlyst -5
Wi d V=4 < erf s Yoizoo L=t
MHry Hrs Hrs Hrs Hry . Hrs Hrs Hrs. Hrs Hrs
RN
Date T Compicied Lad Unit Mgr Cute Time Compiated Lab Unit Mgr
. S | 9ms

$4-6300-061 (R-10-83)

-

S4£800-61 {A-10-83}

saly4adoad [eoLsAyd




I o &y A = V]

9 | 2 H I o1 4
Sesia} No. Sample Pomt Deate Time 3sved Priority Sacial No. Sample Point Date Time lsausd Priority
F 75.-35315] SEGMENT-L 11-15-89 [ 10322 19 F 77,5015 SEGMENT-2 11-15-89 | 10:22 19
Daterminausn Method/Sandare Resuit Units Charge Code Asruna DCatarmination Merihod/Slandard Result Unita Churge Code Roruns
oH LA-212-103 % RECUOVERY WB7 5L 0 oH LA-212-103 NONE WE735L (v
Sample Size Customer 10 Sample Size Cuse !
x = TS5Y04a

s 2./50% [ 190 conf

Remarka, Caiciialons, Results: ~ e marks. Caicutatins. Results:

Kotfle Hlﬂ?

LMCS CHECK SAHFLE P F/ o2
pH FOUND SAMFLC] EMF 2 3.0 3—7;/
STD ID =4 ' qn”
SAMFLE T _zéz ]‘O\ l%
(o1
10.09
e - M- 313-¢
Analysi -4 Analyst«2 Analye! -3 Anaiyst - 4 Anaiyg) -8 Analyst - 1 Analyst -2 Analyst -3 Analyw - 4 Analyst -3
229 2lort] (73800 \LRefl0 120265 whamt
% 7 Hr3 Hrs Hes [T, § gM Hrs
M- In
Daca Time Completad Lab Unit Mge Outg Time Complated Lan Unit Mgr
j2-22-5] [, 12-22-§9
Iy 540800081 (R-10-83) / [} B4-240C-001 [R-10-43)
Seorial No. Samgie Poind Dete Time ssued Prority Sarisl No. Semple Point Cate Time Jssued Priodty
F 78.~-511% SEGMENT-Z 11-15-89 | 10:22 .19 = SC).-55151 SEGMENT-3 11-15~89 } 1022 12
Determination MeitedStandard Result Units Charge Code RM\;!" Cetermiration Matnod/Standara Rasult Units Charge Code Rarums
oH LA-212-103F NONE WE730L Q oH LA—212-103Z % RECOVERY WEB75L G
Semnle Size Customer 1D Sample Size Cusicmer 1D
il
? 25825 [/2.582 08 083044 > .y
Romarx, c.llczu!- sionsiFiasda: 2 > 7./ Remaris, Calculazicns, Resuits: ¥ =
H LMCS CHIECK SANMFLE
A -.rﬁ?mf"_"zza w207 g4 _FOUND_z2.
SAMPLE TE 230
100.9% o
10.0%
[oYol6)
Analyst - 1 Araiyst -2 Analyst-3 Analyst- 4 Anaiyst - § Aralyst - 1 Analyst « 2 Analyst -3 Analyst - 4 Analysi - §
[ L
L0027 I R A y ST
Hrs Hrs Hrs mw Hes Hrs Hrs Hie
Wz ) S
Oun Time Compietad Lab Unil Mgr % Gute Time Comgleted Lab Unit Mg Q/
R-22.57 (g 22257 P22,
P

$4-6800-081 {R-10-43

$4-0500-081 (R-10-83)

adwes pL|0S jo sLsA|euy Hd




£ ] 3 £ 8, H ' i 2 ol
] 205 01 018
Serial No Sample Point Dato Time tssved Prionty
F 97 .-531% SEGMENT-22 11-15-89 | 10:26 18
Oetermination Maerthod/Standard Resyit Units Charge Code Reruns
pH LA-212-103 NONE WE7S5L. 4]

Sampie Size

?

“0885044

Ramarks, Cavcusations, Resung:

1P et

LMCS CHECK,K SAMELE
H FOUND
. 8TD ID 2
 SAMPLE Tgﬁ%
Analyst - 1 Analyst -2 Anslyst -3 Analyel - 4 .A'n:llyu -8 -
Wz M‘ Frs Hrs Hre ey
a2
Date 7 TTime Compieted Lab Unit Mgr
JR-22-59 iz . WA

54-8800-241 [R-10-33}

a|dweg pL0oS 40 sLsA|euy Hd




- L am & #
Secul No. Sampie Point Date Time tasued Prioeity Serial No . Samole Point Dete Time faed | Pricrity
£ -5 —15- 127

F 193, -551c] SEGMENT-V 11-17-89 | 10:34 18 76,-5510f SEGMENT-1 11-15-89 | 10:2%2 12
Detarminstion Meihad/Standard Result Units Cherge Coce Rerurs Dﬂ-rmintl:on Mathod/Slandad Resutt Units Crarge Code Rewurs
v H20 LA—S64-101 " WE7SL 0 % H20 LA-564-101 % RECOVERY WE7SL 0
Sampie Size Customer 1D Sample Size Customer 1D
? 089049 Inl -
Remarke, Caiculations, Regults: i Remarks, Cateulations, Resutis: é; )
REAGENT BLANK LSS FHECH SOMPLE (7. 195 % 0% o 5760

A < D_MelAC % 5

/2 © .
22086 ¢ 22 3 .= ¢ 22,7593 6. 23,0249
22, O%?TT 22/205 g SR T . T 2, 6303
I . .

22,0795 we 2.1 1285 VL3 weé 2f. 9434 Wwo 22,2222
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