OCT 06995

ot
, ENGINEERING DATA TRANSMITTAL Pagetof |
= ﬁz#(/ |17 623167
2. To: (Receiving Organization) 3. From: (Originating Organization) 4. Related EDT No.;_r, .
Distribution Waste Management Laboratory N/A
5. Proj./Prog./Dept./Div.: 6, Design Authority/ Design Agent/Cog. "1 7. purchase Order No.:
Engr.: R
Tank 241 ER-311 Grab/Waste Keith Fuller N/A
Management /PPC/WML
8. originator Remarks: 9. Equip./Component No.:
This document ‘is being released into the supporting document N/A
system for retrievability purposes. 10, System/Bldg./Facility:
241-ER-311
11. Receiver Remarks:  ° 11A. Design Baseline Document? [] ves  [X] no 12. Major Assm. Dwg. No.:
For release. . N/A
13. Permit/Permit Application No.:
N/A
14. Required Response Date:
10/06/98
15. DATA_TRANSMITTED [42] ()] (H) 149
Approva Reaso | Origi | Receiv
l(tAe)m : s;(,g;t R(:v) (E) Title or Descripﬁon of ppl. ?r::; na;or e-r
No. (B) Document/Drawing No. No. No.. Data Transmitted Des‘:!g- - Dispo | Dispo-
nator mitta - sition
sitio
n
1 | HNF-1645 N/A 0 Tank 241-ER-311, Grab Q 2 1 1
. Sampies ER-311-98-1,
ER311-98-2, ER311-98-
3 Analytical Results
the Final Report
16.. : KEY
Approval Designator’ Reason for Transmittal (G) Disposition (H) & (1)
[¢]
E, S, Q, D or N/A 1. Approval 4. Review 1. Approved 4. Reviewed no/fcomment
(see WHC-CM-3-5, 2. Release 5. Post-Review 2. Approved w/comment - 5. Reviewed w/comment
Sec.12.7) 3. Information6. Dist. (Receipt Acknow. 3. Disapproved w/commenté. Receipt acknowledge
Required)
17. SIGNATURE/DISTRIBUTION
(See Approval Designator for required signatures)
ég; é’,‘; €J) Name (K) signature (L) Date R(:a)- é:‘: (J) Name (K) Signature (L) Date
- (M) MSIN (M) MsIN
P. son P.
son
Design Authority
Design Agent L
2 11 Cog.Eng. R. K. Fulter FZNH Fplfr )
2 | | | cos war. 0.8 vardy ALA. ALK ol
2 | QA T. L. Tung (%4_. Z = {’7 /p/;/r
safety ” i
£nv. A
18. 19. 21. DOE APPROVAL (if required)
ctrl. No.
Diaz N/A {1 Approved
2 sty I3 Approved W/comments
ignature of Authorized Representative {1 Disapproved w/comments
Date Date -
Originator for Receiving Organization

BD-7400-172:1



)

HNF-1645 Rev. 0

Tank 241-ER-311, Grab Samples,
ER311-98-1, ER311-98-2, |
ER311-98-3 Analytical Results for the
Final Report

Keith Fuller
Waste Management Hanford, Inc., Richland, WA 99352
U.S. Department of Energy Contract DE-AC06-96RL13200

EDT/ECN: EDT-6231675 uc: 2070
Org Code: 7576B Charge Code: MD378
B&R Code: EW 3120074 Total Pages:

Key Words: Tank 241-ER-106, 241-ER-106, ER-106, ER Farm, Grab, Liquid
Grab, Analytical Results, Final Report

Abstract: N/A

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government or any agency thereof or
its contractors or subcontractors.

Printed in the United States of America. To obtain copies of this document, contact: Document
Control Services, P.0. Box 950, Mailstop H6-08, Richland WA 99352, Phone (509) 372-2420;
Fax (509) 376-4989. _

Z/Z/W /04/77

Release Approval Date " Release Stamp

Approved for Public Release

A-6400-073 (01/97) GEF321



HNF-1645 REV. 0

WASTE MANAGEMENT LABORATORY

TANK 241-ER-311 GRAB SAMPLES,
ER311-98-1, ER311-98-2, ER311-98-3
ANALYTICAL RESULTS FOR THE FINAL REPORT

Project Coordinator: Keith Fuller

Prepared for the U.S. Department of Energy
0ffice of Environmental Restoration
and Waste Management

by

© 222-S Laboratory
Waste Management of Hanford, Inc.
P.0. Box 700
Richiand, Washington



HNF-1645 REV. 0

THIS PAGE INTENTIONALLY LEFT BLANK

ii



HNF-1645 REV.0
TABLE OF CONTENTS

Narrative . . . . . . . ... oo oL e e e . 1
ER-311 Sample Breakdown (Attachment 1) . . . . ... ... .... 11
Sample Data Summary . . . . . . . . . 0Lt e e e e e e e e e e 14
Chain of Custody Forms . . . . ... ... ... e e e e e 19
Sample Handling . . . . . . ... .. ... .... e e e e e e e e e e 25
Breakdown Hork11st # 25656 (2422 2423, 2424) ............ 27
Inorgan1c Ana]yses e e e e e e e e e e e e e e e e e e e e e e 29
Differential Scénning Calorimetry (DSC)
DSC Worklist # 25683 (2422, 2423, 2428) . . . . . . . v v v v v v v 31
DSC Worklist # 26395 (2422, 2423, 2424) . . . . . v v v v v v v o » 38.1
Thermogravimetric Analysis (TGA)
TGA Worklist # 25684 (2422, 2423, 2428) . . . . . . . v v v v v v o . 39
Specific Gravity Analysis (SpG)
SpG Worklist # 25685 (2422, 2423, 2424) . . . . . . v v v v v v v'u . 47 .
pH Analysis (pH) : .
pH Worklist # 25682 (2422, 2423 2424) . . . L. o s e e e e e e 55
Hydroxide Analysis (OH) )
OH Worklist # 25686 (2422, 2423, 2424) . . . . . . . . . . . v . .. 56
Ion Chromatography Analysis (IC) A
IC Worklist # 25687 (2422, 2423, 2428) . . . v . v v v v v v v o v« 67
IC Worklist # 25860 (2422) . . . . . .. ... ... e e e e e e e 80
Inductively Coupled Plasma Spectrophic Ana]ySis (ICP) :
ICP Worklist # 25774 (2422, 2423 2424) . ... ... .. e e e e e 89
Induct1ve1y Coupled Plasma by Mass Spec Analysis (ICP/MS)
ICP/MS Worklist # 26268 (2422, 2423, 2428) . . . . v v v v v o v o 97
Total Inorgan1c Carbon / Tota1 Organic Carbon Analys1s (TICTOC)
_TICTOC Worklist # 25689 (2422, 2423, 2424) . . . . . . . . . ... 132
Total Organic Carbon Analysis (T0C)
.............. 163

TOC Worklist # 25688 (2422, 2423, 2424)

ifi




HNF-1645 REV. O
TABLE OF CONTENTS (Contents)

Uranium Analysis (U)

U Worklist # 25692 (2422, 2423, 2424) . . . . . . . . . . . . . .. 184
Radiochemical ANATYSES . . . . .t e e e e e e e e e e e e e e e 198
Gamma Energy Analysis (GEA)
GEA Worklist # 25694 (2422, 2423, 2424) . . . . . . e e e e . . 200
" Strontium 90 Analysis (Srg0)
Sr90 Worklist # 25691 (2422, 2423, 2428) . . . . . v v v v v o . . 234
Americium 241 Analysis (Am241)
Am241 Worklist # 25970 (2424) . . . « « ¢ o « o o o 0 4 v 0 0 0 .. 244
Am241 Worklist # 25690 (2422, 2423, 2424) ............. 262
Plutonium 239 Analysis (Pu239)
Pu239 Worklist # 25693 (2422, 2423, 2424) . . . . . . . . . . . .. 290
Opportunistic Analytes . . . . . . . . . v v v v i it e e e e e 330

This document consists of pages 1 to 334. Pages ii, 2, 12, 15, 20, 26, 30, 199
and 331 were intentionally left blank.

This document contains page 38.1.
TRADEMARKS :

Perkin-Elmer is a Reg1stered Trademark of Research and Manufacturing
Company, Inc Dionex is a Trademark of Dionex Corporation.

iv




HNF-1645 REV. O

NARRATIVE



HNF-1645 REV. 0

THIS PAGE INTENTIONALLY LEFT BLANK



HNF-1645, REV. 0

222-S ANALYTICAL SERVICES

TANK 241-ER-311 GRAB SAMPLES,
ER311-98-1, ER311-98-2, ER311-98-3
ANALYTICAL RESULTS FOR THE FINAL REPORT

This document is the final report for catch tank 241-ER-311 grab samples. Three grab samples
ER311-98-1, ER311-98-2 and ER311-98-3 were taken from East riser of tank 241-ER-311 on
August 4, 1998 and received by the 222-S Laboratory on August 4, 1998. Analyses were
performed in accordance with the Compatibility Grab Sampling and Analysis Plan (TSAP)
(Sasaki, 1998) and the Data Quality Objectives for Tank Farms Waste Compatibility Program
(DQO) Mulkey and Miller, 1997). The analytical results are presented in the data summary
report (Table 1). No notification limits were exceeded.

Appearance and Sample Handling
Attachment 1 is provided as a cross-reference for relating the tank farm customer identification

numbers with the 222-S Laboratory sample numbers and the portion of sample analyzed. Table 2
provides the appearance information.

Table 2: Appearance Information for Tank 241-ER-311 Grab Samples

Sample Date Date % Settled
Number Sampled | Received Solids Sample Description
ER311-98-1 8/04/98 8/04/98 <1% Light yellow, clear liquid; no
organic layer was observed.
ER31 1_98-_2 8/04/98 8/04/98 <1% Light yellow, clear liquid; no
: organic layer was observed.
ER311-98-3 8/04/98 8/04/98 <1% Light Yellow, clear liquid; no
organic layer was observed.




HNF-1645,REV. 0
Analytical Results Summary

The data summary report (Table 1) included in this report compiles the analytical results that
comply with the applicable DQO.

Compatibility Program Concerns

DSC - Differential Scanning Calorimetry - Energetics Decision Rule

The DSC analyses were performed in duplicate on direct sample aliquots. The average of the
TGA result for each subsample was used in the dry weight correction for that subsample. No
exotherms were observed. The standard recoveries for this analysis were within the required
limits. Since the results were all reported as 0.00 Joules/g, the relative percent difference (RPD)
calculation was not applicable. However, the RPDs were reported as “0” in Table 1 because of
software limitations. For waste compatibility energetics decision concerns for safe waste
transfers, the ratio of exothermic energy to endotherm energy must be less than one (1). Since
the results were all reported as 0.00 Joules/g, the ratio of exotherm/endotherm was also 0.0 and
the requirement was satisfied for all samples

Nitrate (NO;,), Hydroxide (OH’) and Nitrite (NO,) - Corrosion Decision Rule

Waste compatibility corrosion rules do not apply for Tank 241-ER-311 because this is a catch
tank.

2240y . Plutonium-239/240 - Criticality Decision Rule

B9240py concentration is used to evaluate criticality safety for waste transfers. The analysis was
performed on direct sample aliquots. The standard recovery for this analysis was within the
required limits. The highest reported result was 7.59e-06 uCi/mL, which is well below both the
immediate notification limit of 61.5 uCi/mL and the criticality prevention concern level of
0.001g/L (6.2e~02 pCi/mL) stated in the TSAP (Sasaki, 1997) and the Compatibility DQO
(Mulkey and Miller, 1997).

Uranium (U) — Criticality Decision Rule
U analysis was performed in duplicate on direct subsamples to evaluate criticality safety for

waste transfers. No attempt was made to reconcile the U concentration with the **Pu
equivalents.
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Inorganic Analyses

TGA - Thermogravimetric Analysis

The TGA analysis was performed on direct sample aliquots. Standard recoveries and RPDs were
within the required limits. Typically the TGA results are determined by summing the weight
loss steps which occur below 250°C. More information may be obtained by examining the
thermograms. The results ranged from 99.27 to 99.94% moisture.

pH

The pH analysis was performed on direct sample aliquots. The results ranged from 8.03 to 8.18.
The standard value measured and RPDs for this analysis were within the required limits.

Specific Gravity (Sp.G.)

Specific gravity analysis was performed in duplicate on direct liquid sﬁbsamples. The results
ranged from .893 g/mL to 1.032 g/mL. The standard recoveries and RPDs were within the
control limits of the laboratory.

Hydroxide - OH

The OH: analysis was performed on direct sample aliquots. The standard recoveries were within
in the required limits for this analysis. The RPDs are reported as “n/a” since all the results were
reported as a less than.

IC - Ion Chromatography

The ion chromatography (IC) analysis was performed on direct sample aliquots. The required
analytes were fluoride (F), chloride (CI), nitrate (NOy), nitrite (NO,), phosphate (PO,?) and
sulfate (SO,2). The results for bromide (Br) and oxalate are considered “opportunistic” and are
provided in Appendix A.

Sample ER311-98-1 (898T002422) was reanalyzed at a higher dilution due to a poor spike
recovery. The standard recoveries, spike recoveries and RPDs for the required analytes were all
within the required limits with the exception noted below.

The chloride results were more than four times the concentration of the spike added resulting in a
spike recovery outside of the 75%-125%. It was a marginal spike failure of 126.2%. No
reanalysis was requested.
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ICP - Inductively Coupled Plasma Spectrophotometry

The liquid subsamples were prepared for analysis by an acid adjustment of the direct subsample.
This is indicated by a “D” in the A# column in Table 1. The results for the ICP analytes are
included in Table 1. However, the QC review discussed in this report is limited to Aluminum
(Al), Chromium (Cr), Iron (Fe), Manganese (Mn), Nickel (Ni), Sodium (Na), and Zirconium
(Zr). All other analyte results are presented in Appendix A. The results for all other analytes are
considered “opportunistic” and are provided in Appendix A. The standard recoveries, spike
recoveries and RPDs met the requested criteria, with the exception noted below.

The Na results were more than four times the concentration of the spike added resulting in spike
recoveries outside of the 75% - 125% recovery range requested. Typically, with high analyte
concentrations it is difficult to add sufficient spike to perform a meaningful analysis. A second
sample aliquot was spiked with a higher concentration of Na and reported in the raw data as a
post-digest spike. The post-digest spike recovery was 93.5%. The assessment of the accuracy of
the measurement for this analyte was also made by comparison of the sample results to those of a
serial dilution of the sample. The serial dilution was performed by preparing and analyzing an
additional five-fold dilution of the sample. The results obtained from this analysis were within
+10% of the undiluted sample result and, therefore, are acceptable. Table 3 presents the results
of the original undiluted sample, the serial dilution and the percent difference between the two
results.

The Fe and Zr spike results were also outside of the 75% - 125% recovery range using a 1 ppm

spike level. A second sample aliquot was spiked with a higher concentration of Fe and Zr (10

ppm) and reported in the raw data as a post digest spike. The post-digest spike recovery for Fe
" and Zr were 92.6% and 97.6% respectively. ’

There was a marginal RPD failure (20.3%) for Ni on sample S98T002424.

Table 3: ICP Serial Dilution Results for Tank 241-ER-311

Undiluted Sample e Percent
Sample ID Analyte Result Serial I()Ih;:;(;jl) Result Difference
(ng/mL) he &)
S98T002422 (ER311-98-1)| Na 421.8 436.0 3.36

Percent Difference = [ | Sample - Serial Dilution | /Samplej X 100
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Inductively Coupled Plasma-Mass Spectrometry (ICP-MS)

Uranium by ICP-MS was performed on each sample. The liquid subsamples were prepared for
analysis by an acid adjustment of the direct subsamples as indicated by an “A” in the A# column
in Table 1. The results for the ICP/MS isotopic uranium are included in Table 1. The RPDs
were less than 20%, the standard recoveries for U238 were within the required limits of 80%-
120% and the spike recoveries were within the required limits of 75%-125%. Also, U analysis
by phosphorescence was performed on each sample for comparison. The results can be found in
the opportunistic analysis table in Appendix A.

TIC/TOC - Total Inorganic/Organic Carbon

The TIC/TOC analysis was performed on direct sample aliquots ﬁsing the persulfate oxidation
method. None of the subsamples submitted for TOC analysis exceeded the notification limit.

For the TIC/TOC analysis, an Analysis Report worksheet is included for each sample as raw .
data. Due to programming limitations with the instrument software, the sample size listed on the
worksheet is incorrect. This value is not used in the final calculations and has no bearing on the
results in Table 1.

The blank is considered a reagent blank. The value was within the acceptance limits and all
results were corrected for the concentration found in the blank. The standard recoveries, spike
recoveries and RPD criteria were met for this analysis.
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Radionuclide Analyses
GEA - Gamma Energy Analysis

GEA analysis was performed for ¥’Cs on direct sample aliquots. The standard recoveries and
RPD:s for '*'Cs were within the required limits.

“Sr - Strontium-90
“Sr analysis was performed on direct sample aliquots. The standard recoveries and RPDs were
within the required limits. *°Sr was detected in the method blank for this analysis. However, the

level of contamination was insignificant with respect to the sample results and does not affect the
usability of these results. No reruns were requested.

2 Am - Americium-241

1 Am analysis was performed on direct sample aliquots. The standard recovery and RPDs were
within the required limits.
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Procedures

Table 4 lists the analytical procedures used for performing the analyses.

Table 4: Analytical Procedures

Analysis Preparation Analysis
¥’ Procedure Procedure
Inorganic Analyses
% Settled Solids Direct Analysis LA-519-151 Rev. F-0
DSC Direct Analysis LA-514-114 Rev. D-1
TGA Direct Analysis LA-514-114 Rev. D-1
Sp.G. Direct Analysis LA-510-112 Rev. D-1
pH Direct Analysis LA-212-106 Rev. C-2
OH Direct Analysis LA-211-102 Rev. D-0
IC Direct Analysis LA-533-105 Rev. E-0
ICP Acid Dilution LA-505-161 Rev. C-2
ICP-MS Direct Analysis LA-506-101 Rev. A-0
TIC/TOC Direct Analysis LA-342-100 Rev. F-1
Radionuclide Analyses
GEA Direct Analysis LA-548-121 Rev. F-0
S Direct Analysis LA-220-101 Rev. E-3
#Am Direct Analysis LA-953-104 Rev. B-0
9240py Direct Analysis LA-953-104 Rev. B-0
Abbreviations:
DSC = differential scanning calorimetry TIC = total inorganic carbon
TGA = thermogravimetric analysis GEA = gamma energy analysis
Sp.G. = specific gravity Sr = strontium 90
OH" = hydroxide #Am = americium 241
IC = ion chromatography BIMOPpy = plutonium 239/240
ICP = inductively coupled plasma
TOC = total organic carbon

ICP-MS = inductively coupled plasma-mass spectrometer
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W-0002-1

CORE NUMBER: n/a
SEGMENT #: ER311-98-1

SEGMENT PORTION: Supernate

a7

Final Report for ER-311 Grab Samples

ER-31

1 GRAB

Page:

Sample# R|A#|Analyte Unit Standard % Blank Result| Duplicate Average| RPD %|Spk Rec %| Det LimitjCount Err%
|598T002422 DSC_Exotherm Dry Calcutated lJoules/g Dry n/a n/al 0.00e+00{ 0.00e+00| 0.00e+00| 0.00 n/a n/a n/a
15987002422 DSC Exotherm on Perkin Elmer [Joules/g 95.85 n/al 0.00e+00| 0.00e+00] 0.00e+00[ 0.00 n/a n/a n/a
15987002422, OH- by Pot. Titration ug/mk 100.6 <2500.0 <2500 <2500 n/ n/ n/a =20e+03 n/a
|$987002422 pH Direct pH_ 99.88 n/a 8.130 8.180 8.155] 0.6 n/a -00e-02 n/a
15987002422 pecific Gravity Sp.G, 99.57 n/a] 8.93e-0 9.88e-01] 9.4%e- 10 n/a -00e-03 n/a
15981002422 % Water by TGA on Perkin Elmer|% 98.37 n/a 99.79 99.94 99.87 0. n/a n/a n/al.
| S987002422 I1C by Acid/Coulometry ug/mL 101.5 1.900] _1.75e+02 74.0 74.5] 0.5 99.80 -000 n/a
$981002422 OC by Persulfate/Coulometry [ug/mL 93.67 7.100]  1.07e+02 13.0 10.0] 5.4 100.0 40.00 n/a
[S981002422 trontium-89/90 High Level uCi/ml. 106.7] 3.69e-04 1.030 -030 -030! 0.0 n/al 4.70e-04| 6.93E-01
[S981002422 u-239/240 by TRU-SPEC Resin _|uCi/mL 117.0] <3.26e-06] 7.04e-0i 7.19e-0 7.12e-06] 2.1 n/al 3.68e-06] 5.33E+00
[$981002422 |A [uranium-233 by ICP/MS Acid Add]ug/mL n/al <2.31e-05] <2.36e-0 <2.36e- n/a n/a n/a -36e-01 n/a
[8987002422 [A [Uranium-234 by ICP/MS Acid Add|ug/mL n/al <4.47e-05] <4.50e-0 <4.50e- n/a n/a n/al 4.50e-0 n/a
18987002422 |A [Uranium-235 by ICP/MS Acid Add|ug/mb n/al <2.9%4e-05 =31 2.54 2.429] 9.05 n/a .00e- n/a
15987002422 |A |Uranium-236 by ICP/MS Acid Addlug/mlL n/al <3.22e-05] <3.29e-01] <3.29- n/a n/a n/al 3.29%- n/a
|S98T002422 |A |Uranium-238 by ICP/MS Acid Add|ug/ml 98.00| <1.57e-05] 3.56e+02 382.0 368.9] 7.05 95.83] 1.61e-0 n/a
|8987002422 ID [Aluminium-1CP-Acid Dit. ug/mL 97.80| <5.00e-02 .720 2,750 2.735] 1.10 94.30 -00e- n/a
15987002422 Chromium-I1CP-Acid Dil. ug/mL. 99.20] <1.00e-02 .36e-0 4.38e-0; 8.9%9e-02 103 90.70 .00e- n/a
|$98T002422 Iron-1CP-Acid Dil. ug/mL. 96.401 <5.00e-02] <1.00e-0 <1.00e- n/ n/al -9.090el -00e- n/a
|S981002422 Manganese-1CP-Acid Dil. ug/mb 98.40] <1.00e-02] 2.25e-0 2.21e-0 2.23e-0 1.7 4. 00 .00e- n/a
15987002422 D |[Sodium-I1CP-Acid Dil. ug/mL 05.6] <1.00e-01| 4.2Ze+0; 425. 423.5] 0.71] -1.970e2 .00e- n/a
[$987002422 |D ckel-ICP-Acid Dil. ug/mtL 00.4] <2.00e-02] 2.66e-0 2.54e-0 2.60e-0 4.6, -10] 4.00e-02 n/a
[S987002422 |D rconium-1CP-Acid Dil. ug/mt 9.00] <1.00e-02] <2.00e- <2.00e- n/a n/a 73.00 -00e-02 n/a
$987002422 yoride-1C-Dionex 4000/4500  [ug/mL 99.84] <1.20e-02 1.77¢ 1.890 1.833] 5.99 110.3 .32e-01 n/a
|S987002422 Chloride-IC-Dionex 4000/4500 |ug/mL 01.4] <1.70e-02 72.42 73.80 s.11]1.92 126.2 -57e-01 n/a
|$987002422 Nitrite-I1C - Dionex 4000/4500 |ug/mL 6.32] <1.08e-01] < .188 <1.19e0 n/a n/a 98.28 188 n/a
| S987002422 Nitrate by IC-Dionex 4000/4500|ug/mL 03.3] <1.3%9e-0 .599 2.770 2.684| 6.33 97.64 .529 n/a
| 5987002422 hosphate-1C-Dionex 4000/4500 |ug/mL 5.09] <1.20e- -635 <1.32e0 n/a n/a 99.45 .320 n/a
| 5987002422 Sulfate by IC-Dionex 4000/4500fug/mL 99.00] <1.38e- 8.95 19.50 19.23] 3.13 97.9: -518 n/a
5987002422 Cesium-137 by GEA uci/mb 102.4] <3.98e-0 630 2.630 2.630} 0.00 n/a n/a 0.170
5987002422 Volume % Settled Solids % n/a n/a <1 n/a n/a n/a n/al 1.00e-01 n/a
|$987002422 Organic Vol Present/sampleprep mL n/a n/al 0.00e+00 n/a n/a n/a n/a n/a n/a
S981002422 Am-241 by Extraction uCi/mL 94.27] <2.76e-06] 1.30e-05] 1.29e-05] 1.2%9e-05] 0.77 n/al 4.39e-06] 4.376+00

0°A3Y §¥81-3NH
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M-0002-1

CORE NUMBER: n/a
SEGMENT #: ER311-98-2

SEGMENT PORTION: Supernat:

Final Report for ER-311 Grab Samples
ER-311 GRAB

Page:

Sample# R|A#|Analyte unit Standard % Blank Result| Duplicate Average| RPD %|Spk Rec %} Det Limit|Count Err%
|S987002423 DSC _Exotherm Dry Calculated [Joules/g Dry n/a n/al 0.00e+ 0.00e+00¢{ 0.00e+00{ 0.00 n/a n/a n/a
|S987002423 DSC Exotherm on Perkin Elmer |Joules/g 95.85 n/al 0.00e+ 0.00e+ 0.00e+00{ 0.00 n/a n, n/a
5981002423 OH- by Pot. Titration ug/mL 100.6 <2500.0 <25 <25 n/a n/ n/a -50e+03 n/a
$98T002423 Direct pH 99.88 n/a 8.030 8.05 8.040 . n/a .00e-0 n/a
|$981002423 pecific Gravity Sp.G. 99.57 n/al 9.87e-0 9.88e-01| 9.88e-01 n/a .00e-03 n/a
|S987002423 Water by TGA on Perkin Elmer|% 98.37 n/a 99.32 99.63 99.47 3 n/a n/a n/a
| 987002423 IC by Acid/Coulometry ug/mL 101.5 1.900 .68e+02 166.0 67.0 .20 n/a 5.000 n/a
$987002423 OC by Persutfate/Coulometry [ug/mL 93.67 7.100 .09e+02 111.0 10.0 .82 n/a 40.00 n/a
987002423 trontium-89/90 High Level uCi/mL 106.7 -69e-04 .40e-0 9.33e-0 9.36e-01 .75 n/al 4.73e-04f 7.27E-01
(89871002423 u-239/240 by TRU-SPEC Resin _[uCi/mL 117.0] <3.26e-0 .72e-06] 6.79e-06] &.76e-06 .04 n/al 3.3%- 5.42E+00
{S987002423 [A [Uranium-233 by ICP/MS Acid Add]ug/ml nfa| <2.31e-05] <2.36e-0 <2.36e- n/a n/a n/al _2.36e-! n/a
5987002423 |A [Uranium-234 by 1CP/MS Acid Add|ug/mL n/al <4.41e-05| <4.50e-0 <4.50e- n/a n/a n/al 4.50e-0 n/a
(5987002423 |A [Uranium-235 by 1CP/MS Acid Add|ug/mL n/a|_<2.94e-05 2.350 .32 2.335] 1.28 n/al 3.00e-0 n/a
|S987002423 |A |Uranium-236 by I1CP/MS Acid Add|ug/mL nfal <3.22e-05] <3.29e-01] <3.2%e- n/a n/a n/al 3.2%e-0 n/a
|S987002423 {A |Uranium-238 by ICP/MS Acid Add[ug/mlL 98.00] <1.57e-05[ 3.65e+02 359.0 362.11 1.66 n/a .6le- n/a
$981002423 Aluminium-ICP-Acid Dil. ug/mL 97.80] <5.00e-02 2.570 2.530 2.5501 1.57 n/a .00e- n/a
|$9871002423 Chromium-ICP-Acid Dil. ug/mb 99. <1.00e-02] <2.00e-0 8.82e-0; n/a n/a n/a .00e- n/a
{$987002423 Iron-1CP-Acid Dil. ug/mL 96.. <5.00e-02] <1.00e-0 <1.00e- n/ n/a n/a .00e-0 n/a
18987002423 |D [Manganese-ICP-Acid Dil. ug/mb. 98.40] <1.00e-02 .09e-0 2.15¢-0' 2.12¢-0 2.83 n/a -00e-0: n/a
($981002423 [D |Sodium-1CP-Acid Dil. ug/mlL 105.6] <1.00e-0 .73e+0 376.0 374.5; 0.80 n/a -00e-0 n/a
= [$981002423 [D |Nickel-1CP-Acid Dil. ug/mL 100.4] <2.00e-0. 213e-01] 1.85¢-01] 1.99e-0 14.1 n/a -00e-02 n/a
~J 15987002423 D rconium-1CP-Acid Dil. ug/mL 99.00] <1.00e-02| <2.00e-0:; <2.00e-2 n/a n/a n/a .00e-02 n/a
[S987002423 uoride-1C-Dionex 4000/450! ug/mb 99.84] <1.20e-02 1.70 1.70 1.702] 0.00 n/a -32e-01 n/a
[$987002423 Chloride-IC-Dionex 40007450 ug/mL 1.1] <1.70e-02 66.71] 66. 6 66.661 0.15 n/a .87e-01 n/a
[$987002423 Nitrite-1C - Dionex 400074500 |ug/mL .32] <1.08e- < .188 <1.19e n/a n/a n/a . 188 n/a
[$9871002423 Nitrate by IC-Dionex 4600/4500]ug/mL 3.3] <1.39- < .529 <1.53e n/a n/a n/a 529 n/a
(89871002423 Phosphate-1C-Dionex 4000/4500 |ug/mb .09] <1.20e- < .320 <1.32e0 n/a n/a n/a =320 n/a
[$981002423 Sulfate by IC-Dionex 4000/4500]ug/mL 99.00] <1.38e- 9.89 19.90 19.89] 0.00 n/a =518 n/a
[$9871002423 Cesium-137 by GEA uCi/mL 102.4] <3.98e- .40 2.380 2.390] 0.84 n/a n/a 0.180
[$981002423 Volume % Settled Solids % n/a n/a < n/a n/a n/a n/al 1.00e-01 n/a
[$987002423 Organic Vol Present/sampleprep|mL n/a n/al _0.00e+0! n/a n/a n/a n/a n/a n/a
S987002423 Am-241 by Extraction uci/mL 94.27] <2.76e-06| 1.20e-0 1.20e-05] 1.20e-05] 0.00 n/al 3.31e-06| 4.25E+00
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Final Report for ER-311 Grab Samples

ER-311 GRAB

(CORE NUMBER: n/a

'SEGMENT #: ER311-98-3

!SEGMENT PORTION: Supernat
Sample# R|A#|Analyte Unit Standard % 8lank Result| Duplicate Average| RPD %|Spk Rec %| Det Limit|Count Err%
| S9BT002424 DSC Exotherm Dry Calculated |Joules/g Dry n/a n/a] 0.00e+00] 0.00e+00| 0.00e+00| 0.00 n/a n/a n/a
|S981002424 DSC Exotherm on Perkin Elmer |Joules/g 95.85 n/al 0.00e+00| '0.00e+00]| 0.00e+00j 0.00 n/a n/a n/a
| S98T0024; OH- by Pot. Titration ug/mL 100.6 <2500.0 <2500 <2500 n/a n/a n/a .50e+03 " _n/a
[S98T0024 pH Direct pH 99.88 n/a 8.050 8.060 8.055 .12 n/a -00e-02 n/a
| S987002424 pecific Gravity Sp.G. 99.57 n/a 1.032] 9.89e-01 1.01 4.26 n/a .00e-03 n/a
[S98T7002424 Water by TGA on Perkin Elmer|% 98.37 n/a 99.27 99.53 99.4 .26 n/a n/a n/a
|S987002424 IC by Acid/Coulometry ug/mk 1.5 1.900| 1.73e+02 177.0 175. .29 n/a 5.000 n/a
| S98T002424 0C by Persulfate/Coulometry jug/mbL 3.67 7.100] 1.15e+02 118.0 116.5 .58 n/a 40,00 n/a
|S981002424 trontium-89/90 High Level uCi/mL 6.7] 3.69e-04] 9.6%e- 9.70e-0 9.70e-01 .10 n/al 4.66e-04] 7.11E-01
|S981002424 u-239/240 by TRU-SPEC Resin _[uCi/mL 7.0] <3.26e-06] 7.5%e- 7.52e-0: 7.55¢-06] 0.93 n/al 3.65e-06] 5.20E+00
[S987002424 A |Uranium-233 by ICP/MS Acid Add]ug/ml nfal <2.31e-05] <2.36e- <2.36e- n/a n/a n/al _2.36e- n/a
|S9870024 A |Uranium-234 by ICP/MS Acid Add|ug/mL nfal| <4.41e-05[ <4.50e- <4.50e- n/a n/a n/al 4.50e- n/a
|S9810024 A {Uranium-235 by ICP/MS Acid Add|ug/ml n/al| <2.94e-05 2.41 2.400 2.406| 0.42 n/al 3.00e- n/a
S98T002424 |A |Uranium-236 by ICP/MS Acid Add|ug/mL n/a| <3.22e-05] <3.2%e-0 <3.2%e- n/a n/a n/al 3.2%e- n/a
[S987002424 [A [Uranium-238 by ICP/MS Acid Add|ug/mL 98.00] <1.57e-05] 3.70e+0: 358. 364.1] 3.30 n/a .6le- n/a
(5987002424 [0 [Aluminium-1CP-Acid Dil. ug/mlL. 97.80] <5.00e-02 2.660 . 64! 2.650] 0.75 n/a -00e- n/a

(o [$987002424 [D_[Chromium-ICP-Acid Dil. ug/ml 99.20] <1.00e-0: .05e-02] <2.00e- n/a n/a n/a .00e- n/a
Q) [s98T002424 |0 |lron-1CP-Acid Dil. ug/mL 96.40] <5.00e-02] <1.00e-0 <1.00e- n/a n/a n/a -00e- n/a

|$981002424 D |Manganese-1CP-Acid Dil. ug/mL 98.40] <1.00e-0. .18e-0 2.15e-0 2.16e-01] 1.39 n/a -00e- n/a
[$98T002424 D |Sodium-ICP-Acid Dil. ug/mL 105.6| <1.00e-0 3.83e+ 385.0 384.0f 0.52 n/a -00e- n/a
$981002424 ckel-I1CP-Acid Dil. ug/mL 100.4| <2.00e-02 . The- 1.42e-01| 1.58e-01| 20.3 n/a .00e-02 n/a
§987002424 D rconium-1CP-Acid Dil. ug/mt. 99.00| <1.00e-02} <2.00e- <2.00e-2 n/a n/a n/a .00e-02 n/a
|S981002424 uoride-1C-Dionex 4000/4500 Jug/mlL 99.84] <1.20e-02 .73 1.720 1.727] 0.58 n/a .32e-01 n/a
|S98T002424 Chloride-IC-Dionex 4000/4500 [ug/mL 101.1] <]1.70e-02 7.06 67.30 67.18] 0.30 n/a .87e-01 n/a
[$9810024 Nitrite-1C - Dionex 4000/4500 Jug/mL 96.32| <1.08e-01] < .188 <1.19e0 n/a n/a n/a -188 n/a
[S98T002424 Nitrate by IC-Dionex 4000/4500|ug/ml 103.3[ <1.39%-0 .582 .720 1.651] 8.48 n/a .529 n/a
|S98T002424 Phosphate-IC-Dionex 4000/4500 |ug/mL 95.09| <1.20e-01] < .320 -590 n/a n/a n/a .320 n/a
|S987002424 Sulfate by IC-Dionex 4000/4500]ug/mL 99.00]| <1.38e-0 9.51 9.60 19.55] 0.51 n/a .518 n/a
|$981002424 Cesium-137 by GEA uCi/mb 102.4| <3.98e-0 .480 -480 2.480| 0.00 n/a n/a 0.170
|$987002424 Volume % Settled Solids % n/a n/a <1 n/a n/a n/a n/al 1.00e-01 n/a
|S98T002424 Organic Vol Present/sampleprepmt n/a n/al 0.00e+00 n/a n/a n/a n/a n/a n/a
$981002424 Am-241 by Extraction uCi/mb 90.31] <5.51e-06{ 1.29e-05] 1.39e-05] 1.34e-05]| 7.46 n/a| 6.44e-06] 5.83E+00

0 'A34 §¥91-dNH
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HAlN‘QF CUSTDDY RECORD FOR CPO

4 /7

yoropey ) c‘;g]-nus:mplmr\ L
£ 2 3il-96-1 Jrmmes Siekel %ﬂ/ M 10 s s von sl Sy U
113} Tank (4) Riser 5} Cask/Plg Sorlal No. [4 K 7 )
Le-3ii AT g, 23 [10) Susl Intact Upen Recelpt? B ves Oss
{6} Shipment Dasclption: {7} Sampling Date Y N
| Do |mmemesseemsieg o O
A Lithium Bromids -~ cons! s reco ag .
A. Work Package Number ES - 9?“ 00994?

j226]

B, Cask/Pig Seal Numbar
C. Date Sample Collectsd '

10/3

0. Time Sampla Collected

8-4-9%

- X-Ray

« Partlal Samplo

. Retrlsved Prrtial Sample Stroks tength

(8) Fiald Comments:

N
B3

7M/e/q_ ﬂ,u/;‘cf“

112) Laboratary Cotaments:

0 °'A3Y SYO4-4NH

(26} Retinquished By [Sign and PRINT}

ihed By (Sign and PRINT) . {14} ﬂa_ouﬂvnd By (5ign and PRINT) {16] Date/Tims (18) fiacalver Commants
ﬂo[o * ‘& ef . ‘L 112400 -

1~ Rlw — T, ST~ 4497 £

Enquished By (Sign and PRINT} B) Received Ay (Sign and PAINT) . (19} Date] Tima {20 Recelvet Comments
o N\ : N

Tz 1oL COhpelece| 8-7-45.
1211 Relinguished By 1Sign and PRINT} . 122) Racelvad By (Sign and PRINT) U {23) Data/Tims {241 Recaiver Comments
128) Racelved By (Sign and PRINT) (27) Date/Mime {28] Receiver Comments

Annrntinne

8C-6001-326 (07/97)

s




CHAIN-OF-CUSTODY RECORD FOR CPO

111) Sample Numbet

2 Supsrvuorlsam;:lgs C/ g

ges //_ 9 P - ,'2, Trmes IL &[\" 19 Sesl Intact Upon Releass? %)(us ja
-3} Tank {4) Risar {51 CaskiPig Sarlal Nn R E D

- [10) Seal Intact Upon Receipt? Yes No

£Er 311 EAST & =5 ; ;

‘ {6} Shipmant Dascription: th Sampllng Data Y N
{11) Seal Number AND Cask/Fig SERIAL Number
- tithtum Bromide D D consistent with this 1ecord) {Block § & 8bt B\vt" D No

B. CaskiPig Seal Number

8 -4-5¢

C. Date Sample Coliectad

A, W‘ur): Package Number E S =~ 98 - OOQ%P
j@ke

Concantration 3

112} Laboratory Commantss

[§ 7) Relingquished By [Sign and PRINT)

,J’

{18} ﬂnn-x\:::xgn and PRINT)
@-I/Q\m\\\wfm

\ X000

9%

- ¥-Ray oo
.0. Timo Sample Coflectsd / 0 / - Partlel Sample [:] D
. Renteved Partisl Sampie Strcke Length ‘
{61 Fletd Comments: ‘
? - ,é_/ «_ gﬂj //h:f—
N
N
[§) Ingulshed By Sign snd PRINT) 114) Recelvad By (Slgn znd PRINT! (16} Data/Tims {16} Racsiver Comments
V/4R-TE dian o
MO&PYL 2 Q’WZle /777 Yoy
118) Dato/Time {20} Rocelver Comments

1211 Relinquished By (S1gn and PRINT)

122) Recalved By (Sign and PRINT)

123) Oate/Time [24) Receiver Comments

175) Relinquished By {Sign and PRIND

126) Recelvad By (Sign and PRINT)

.
127} DatsfTime 128} Rgceiver Commants

or.enAnt 198 INTIBT

0°A3Y Sro1-dANH
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T Saie e 171 SupencariSamala / P
| gk 3//_ 9}_' 3 ”"://‘7 :_! ' ;S} P I(J&/:f %/ é/ é, Z, (9] Seal Intact Upon Relaase? p ves D o
—T{5) CasiiPig Serlal No. 7
&Ysu e

{3} Tenk [4) Riser

Er3l) AT 7F-£

{10} Seal Intact Upon Receipt!

116) Shipment ‘Dascriptions

A. Work Package Nurmbar E S- 94 - 00 ny
122¢3

2-494

B, Cask/Pig Seat Numbsr

C. Dats Sample Catlected

[7) Ssmpling Data

« Lithiym Bromide

Concantration 4_-

- X-Ray

D. Time Sampls Coflecied / 022~

- Partial Sampls

- Retrievad Partlal Sampte Stroke Langth 3

¥ T
{11) Ssal Number AND Cask/Pig SERIAL Numbet
D a onsistent with this racord? (Block & & 8b}

m Yea e

112} Labaratory Comments:

(B} Flatd éommunm P
/S mﬂ//«_ O ied™

N,
(&

7o Datertime ] (161 Recaivar Comments
Vi

Z- 4 78
Z 118) Date(Time {207 Racaive Comments

/12
L7

[23) Date/Time (24) Receiver Comments

;
0
oMt 2009

1261 Receivad By (Sign and PRINT

127) DatelTime 28} Recelver Camments

8C-6001-326 [07/27)

ani - Sampiing Opetoilons
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: 1 001
7}%5%3£13\VE811§?15A§A)£ 3736955 . CANON HNF-16845 REV. 0 a #@uve
.REQUEST FOR SAMPLE ANALYSIS (RSA)
Sampla Ogin ] - Tz Date Samplad | 4. Requsstor's Nama . - - IEA .Ofg,(C"»:i 'Mé
x}]-ER-311 -07/98 Leela M., Sasaki lMDRﬁ% 7A120
16 3. Submitted By 5. Requestor’s Prane/MSIN/FAX .
& CPO : 373-1027 _R2-12  373-6955
10, Velume| 11. Matrix - . 12. Roquested Analyses . 1.;4. Exp.c(eiﬁangu

of Sample | of Sample

See TSAP HNF-SD-WM-TSAP-150, Rev. 1A

B. Does sumple have a MSD5?

1 Yes HEHP assigned MSDS No.
[XI No Dascription of procass that praduced waste/sample:

See TSAP

S. I3 this sample RCAA listed?  [X] Yos [ o

Appiicable Llsted Waste Codes: Lo . Applicable Charsctetistic Codes: .
[Ovas [Jno P codes: tis RCRA Permit Oves One  Doot: (haw Insd) Ignitable
D Yas D No U Codes: {lis?) DOE/RL'88'21 D Yas D No .0002: {how d: ined). X .. ilotosive

Ovss {ONe  KCodes: disy {Jves [JNo D003 dhow ined) . . Reactlvs
[Oves [ONo  Feodes: fian) [Qves [JNo  Toxlc: tist codes)
PCB: Doss this waste/sample cont_ain PCBs?

[JYes ©Over 500 ppm If YES, what Is the soutcs of the PCBs?
D Yos Ovar 50 ppm D Transtormar, capacitor, or ballast
D Yas PCBs gre suspactad . D Othar, specity

m No  PCBs sre suspected ! D Unkaown

B. Sampls Disposition
[X] Return to Customar
[ samplen found to contain PCBs will ba raturasd to the customer .

D Dispose of par facility procedures with spplled chargoa for l'naly:ss and dlspani

7. OCRequired [ ] Por 222-8 Labaratory Quality Assuranca Plen (HNF-50-CP-QAPP-01€)

[X] Other tist rs da orstachy _See TSAP c

B. Specisl Instructions (Special Storage Reguiremants, Reporting format, halding timas, atc.} 18. Requested Turnsround Tims
See TSAP ’ . O 2wess "3 4 wasks

[j 'Othal

2} 21, Chain of Custady

DNn . m%: . 24
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~ worklistopr Version 2.1 05/15/95
08/17/93 10:45

HNF-1645 REV. 0

Page:

LABCORE Data Entry Template for Worklist# 25656

1

Analyst:

e

Instrument: NONE
Method: LA-519-151 Rev/Mod __[-{

Book #

Worklist Comment: ER-311 GRAB, @BRKDWNI, tdm
GRoOUP PROJECT S TYPE SAMPLE# RA ==e=--- TEST-----~ MATRIX ACTUAL FOUND bL UNIT
98000453 ER-311 GRAB 1 SAMPLE. S9AT002422 .0 QBRKDWN1 DOSERATE LIaUip N/A Jo mrad/hour
98000453 ER-311 GRAB 1 SAMPLE  SOBTOD2422 0  SBRKDWNT SEALNUM  LlaUts _wza  £426 1
98000453 ER-311 GRAB 1 SAMPLE S9ATO02422 O ABRKDWN1 ETCHNUM LIQUID N/A ”4
98000553 ER-311 GRAB 1 SANPLE  S98T002422 0  9BRKDMNT APPEAROZ  LIQUID __ N/ l-igai i
SBO00453 ER-311 GRAB 1 SAMPLE §9BT0D2422 O DBRKDWNT SAMPAMT2 LiaUlp N/A /25 mL
98000453 ER-311 GRAB 1 SAMPLE $98T002422 O  MBRKDWN1 STLSLDOY  LIaUID na < %
98000453 ER-311 GRAB 1 SAMPLE S98T00242_2 0 ABRKDMNT COLOR-01 LIQUiD N/A L?l Zafl;w
98000453 ER-311 GRAB 1 SAMPLE  SS8T002422 O  3BRKDYNT ORGVOLOZ  LIQUID __ /A o’ ol
98000453 ER-311 GRAB 2 SAMPLE  S98TO02423 O  ZBRKDMN1 DOSERATE  LIQUID N/a EX mrad/hour
98000453 ER-311 GRAB 2 SAMPLE S9ATO02423 O  DBRKDWNT SEALNUM L1QuiD WA #2263
98000453 ER-311 GRAB 2 SAMPLE 987602423 O SBRKDWN1 ETCHNUM LIQUID NfA A
98000453 ER-311 GRAB 2 SAMPLE 8987002423 © DBRKDWNT APPEARDZ LIQuID N/a Lr}.l‘v’J
98000453 ER-311 GRAB 2 SAMPLE §987002423 0 DBRKDWNT SAMPAMT2 LlﬂullD N/A /SLT mL
98000453 ER-311 GRAB 2 SAMPLE $98T002623 O  @BRKDMN1 STLSLDOT  LIQUID _ N/7A </ %

. 98000453 AER-311 GRAB 2 SAMPLE 598TOD2423 0 JBRKDWN1 COLOR-01 Liauip N/R hgj_&l
98000453 ER-311 GRAB 2 SAMPLE  $98T002623 O  SBRKDWN? ORGVOLOZ  LIQUID __N/A <] mn
98000453 ER-311 GRAS 3 SAMPLE  S98TO02626 O  @BRKDUNT DOSERATE  Liwm _ WA 35 mrad/hour
98000453 ER-311 GRAB 3 SAMPLE $PBTO0262¢ 0  BBRKDUNT SEALNUN  LIQUID _ N/A #2263

Data Entry Comments:

Hrr: Dovy[ fhines

Units shown for QC (SPK & SID) may not reflect thi acrunl units. DL = Detection Limit, S = Worklist Slot Number,

R = Repiicate Nwnber, A = Aliquot Code.

27




R

«

=~ Worklistrot Version 2.1 05/15/95

" 08/17/98 10:45

HNF-1648 REV. 0

Page:

LABCORE Data Entry Template for Worklist# 25656

GROUP

98000453

98000453

98000453

98000453

98000453

98000653

Dute Entry Comments:

PROJECT
ER-311 GRAR
ER-311 GRAB
ER-311 cRAB
ER-311 GRAB
ER-311 GRAB

ER-311 GRAB

S TYPE

3 SAMPLE

3 SAWPLE

3 saMpLE

3 SAMPLE

3 SAMPLE

3 SAMPLE

SAMPLER R A
SYATOD2424 O
59&T0024?/m ]
$98T002424 €
$987002424 0
S98T002424 Q

£987002424 0

QBRKDWNT ETCHNUM
-SBRKDUNT APPEARGZ
BBRKDUNT SANPAMT2
@BRKDWNY STLSLBOT
QBRKOWNT COLOR~0T

PBRKDWNT ORGVOLD2

WATRIX ACTUAL  FOUND oL,
L1auIp A _MA

LiQuIp N/a é‘gw‘gﬁ

LIQUIP _ N/a /25~
tlauie _ Na LS
oo _ N/A  Lf yelbow

LIQuip N/A o

Final page for worklist # 25656

/Zr/ﬁ% ;/zz/@

$-2g-a%

UNIT

mL

%

m

Analyst Signature Date

Voledated
¢/25]28
(R Pkl

Units shown for QC (SPK & STD) may not reflect the aciual wnits, DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

28
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08/19/98 13:33

HNF-1645 REV. 0

Page:

LABCORE Data Entry Template for Worklist# 25683

Analyst:
Methqd: LA-514-114 Rev/Mod _D - { i
Worklist Commment: DSC-03 FOR ER-311 GRAB SAMPLES RTS

S Instmmem: DSCO

-z

Book # lQ/Ulﬁé -3

GROUP

98900453
98000453
98006453
98000453
98000453

98000453

Veltdeted 51

PROJECT

ER-311

ER-311

ER-311

ER-311

ER-311

ER-311

GRAB
GRAB
GRAB
GRAB
GRAB

GRAB

S TYPE

1 8T

2 SAMPLE

3 pup

4 SAMPLE

5 DUP

& SAMPLE

7 oup

SAMPLE#

S98T002422

981002422

8987002423

$98T002423

$987002424

$98T002424

- bse-03
DSC-03
DSC-03

' Dsc-03

MATRIX

LIQUID

LIUID

LiQuip

LieuID
LIGUID
LIGUID

LIouID

ACTURL—FOUND DL UNIT
d’ﬁﬂ:{ , ’27 7 Q(z‘{ s Joules/g
__N/A_, _&__ ) Joules/g
0 ._© N/A  doules/y
N/A Z> Joules/g
o . _© N/A__ Joules/g
na., _Q Joules/g
O .0 i soesss

' Final page for worklist # 25683

»95 R

Data Entry Comments: X .
%W‘W@MMM

Bheclily

Units shown for QC (SPK & STD) may not reﬂec& the acmal units DL.= Detection Limit, S = Worklist Slot Number, -
R = Replicate Number, A = Al:quot Code.
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Curve 4 DSC

File info: SAMOB2209 Sst Aug 22 22:50:39 1998
Sample Weight: 14.540 mg

0 'A3Y s94-dNH

SB/YZ/80

CVYTITQLE YV Z20:%1

TIVH d2

§96T002422 DUP
x1 39.666 °C
400.07  xo 124.433 *C
250.0 Peak 114.497 °C
: Ares 32539.335 aJ
300.0 - AH 2042.545 J/g
Height 383,936 oW
T 250.0-
g .
o 200.0
2 _
£ 150.0 -
100.0 }
50.04 / _
0.0 -M‘5:::::ii__d«li—’———unszffr
~50.0 - .
1 30 i 1 1 1 1 1 1
100.0 200.0 300.0 400.0
N2 10C/min ' " Temperature {°C} SL. HOOD BOATRISHT

TEE B § TREs 00 mnfams 00 Gk 7 Series Thernal Analysis System
. 22 64: 30 1998

Sat Aug 22

010
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Curve {: DSC

File info: SAMO82304 Sun Aug 23 00°42:4B 1998
Sample Weight: 42.680 mg

44,800 *C
148.000 °C
110.504 °C
27426.461 oJd
2437.783 J/g
299.026 mW

$887002423 DUP
. X1
400.0 ~ X2
Peak
350.0 1 Area
A .
300.0 1 Height
=
& ) i
, 250.0 -
e
.
] 200.0
2
450.0
400.0
0.0 ~
1
N2 10C/min
1BEE o8 § TeEs

{
1090.0 ‘ 200.0

0.0 min RATEL 10.0 C/min

i
300.0
Temperature (°C}

]
400.0
SL_HOOD BOATRIGHT
N-ELMER

PERKII
7 Series thermal Analysis System
Sun Aug 23 04: 22: 43 1998

0 'A3Y §Y91-dINH

CPTITZ2.E XVH C0:%1T 86/¥Z/90

TIVH 492

F40Y7]
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Curve 4: DSC
File info: SAM0B2302 Sun Aug 23 02 12:30 1998
Sample Weight: 13.080 nmy

5987002424 SAM
Xt : 42.933 °C
400.04 X2 - 420.866 °C
Pask 143.68¢ °C
350.0 4 Area 28937.141 nd
M 2240.630 J/g
300.0 4  Height " 382.942 wH
: z 250.0 -
s
=
[T9
-
8
£
T ] T i 1 1 I T
. 400.0 200.0 300.0 400.0
N2 10C/min Temperature (*C)  SL_HOOD BOATRIGHT
THeE o3:3 § TR o0 e ams 00 o 7 Serdes Thernal analysis Systen
Sun Aug 23 O

0 ‘A3Y &¥94-dNH

QR/B7 /00

CYTITIZZE YVI 0% T

TIVH 492

¢T0M
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worklistdata2 Version 1.0 05/15/96 Page:
09/29/98 13:19 HNF-1645 REV. 0

LABCORE Completed Worklist Report for Worklist# 26395

Analyst: ppb Instrument: DSCO Book#: pA
i
Method: LA-514-111% T8evMod "D~/

Worklist Comment: ER-311 DRY-DSC JRO

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1 ShBLE s sy 0074gs 0 BecIozs T Turgugn R o ‘Soites)a Drv:
2 DUP $98T002422 0 DSC-02 LIQUID [ 0 0.000 RPD
3 SAMPLE T ig9aW003423 0 T ipge 02 LT QuTn A o e TR g By
4 DUP S598T002423 © DSC-02 LIQUID [ [ 0.000 RPD R
5 SAMPLE L S98T002424 00 E T DS CR0s s i Tgutn N i S Yones /g ey
6 DUP 898T002424 © DSC-02 LIQUID 0 0 0.000 RPD
. .

Final page for worklist# 26395

Analyst Signature Date

wel ey, %&wﬁﬁ
viewer Signature ate /

Units shown for QC (BLK/BKG) may not reflect the actual units.

38.1




08/24/98 14:04 FAX 3721143

__%B HALL @o1s
HNF-1645 REV.0 .
worklistrpt Version 2.1 05/15/95 ) Page:
WPES1E3  LABCORE Data Entry Template for Warklist# 25684
Analyst: WVl Instrument: TGAO _ 3 Book #_ 1O ;54?8 -A
Method: LA-514-114 Rev/Mod _"D~-]
Worklist Comment: TGA-03 FOR ER-311 GRAB SAMPLES RTS
GROUP PROJECT s TYPE SAMPLE# R A ~ovene- TEST-o---~ MATRIX ACTUAL FOUND .DL UNIT
1 810 _ TGA-03 L1QuID __‘[LL!_ Miﬁuu P

98000453 ER-311 GRAB 2 SAMPLE  S98T002622 0O . TGA-03 e __wa 9979
98000453 ER-311 GRAB 3 DUP s9BT002622 O Tea-03 uwn 99.79. 99.9¢ v n
98000453 ER-311 GRAB 4 SAMPLE  S98T002423 0 TGA-03 . LIUID __W/A_, m
98000453 £R-311 @Az 5 DU 987002623 0 © TeA-03 uan 9.3z, 49.63 no'\»- %
98000453 ER-311 GRAB 6 SAMPLE  S9BT002624 0 Tea-03 Lt w9023 %
98000453 ER-311 GRAB 7 DUP $98T002424 © " TeA-03 v’ _92.27%F 2993 wa %

Final page for worklist # 25684

Data Entry Comments:

Units shown for QC (SPK & SID) may -not reﬂect the actual uhits. DL = Detection Limit, S = Worklzst Slot Number,
R = Replicate Number, A = Aliquot Code.

33



Curve 1: T6A
File info: TEROB2203 Sat Aug 22 49 58: 47 1988
Sample Weight: 17.243 mrg

$0N8-A ST GG "TL‘ nE RELOW REP CHENTS CHEM SCALTLCHNOLOC‘ST/ g% MIST THAT
OMPLt TED/VERIFIED fHE CAUBRAT\ONI ANALYSIS ON PAGES ‘
X1 37.395 *C
PP . 296.426 °C
Aty 85,575 #i. .
Y2 41.449 e, %
9.0 AY 426 Nt. %
®
. 80.0 4
Fel
N E
© 2
o 70.0-
[+
=
60.0
50.0 -
46.0 -
1 B 1 T T
75.0 425, I T y
10C/MIN N2 : 125.0 175.0 _ 225.0 275.0
THEL 83 § TUEE 0.0 ain MATEE 0.0 o/min Tempersture (°C) SL 00D BOATRIGgﬁ
7 Saries Then! b?vsis gstm

t Aug 22 20:00: 10 &

0°A3Y SY94-3NH




curve 4 TGA
File info: SAM0B2302 Sun Aug 23 02: 08: 26 4988
Sample Weight: 12. 245 mg

SO8T002422 SAM
140.0 X4 25.240 *C
ina e X2 141.690 °C
T Y . 35.555 av. =
g0.04 Y2 ~-0,098 Wt. X
-99.787 Wt.
wod 787 ¥ X
= 70.0 -
5 £ 60.0-
FY)
§ 50.0 -
m .
F 1 40.0
30.0
20.0 ~
10.0 \
0.0 }
~10.0 -
3 I I i ] } T
100.0 200.0 300.0 400.0
40C/MIN N2 Temperature {°C)

mes 238 g ot 0.0 min RATEZ:  10.0 C/min -

SL_HOOD_BOATRIGHT
PERK

IN-ELMER
7 Series Thermal Analysis System
Sun Aug 23 02 49 48 1998

0 °'A3Y §Y94-3NH



HNF-1648 REV. 0
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turve 1 TGA
File info: SAMOB220S Sat Aug 22 22 45:27 1998
Sample Weight: 10.226 mg

598002423 OUP
11004 27.512 °C
an B 133.547 °C
U an ans W ¥
0.0 1 ~0.239 Wt. %
80.0 - -99.634 Wt. %
® 70.04
| £ 60.0
-
*_*‘ §, 50.04
@ » .
= 40,0 :
30.0 = - \
20.0 1
10.0 +
0.0 T
-10.0 - )
1 ¥ ¥ t 1 [ [} } ]
. 100.0 200.0 300.0 400.0 '
10C/MIN N2 Tempersture (*C)  SL HOOD BOATRIGHT
WEE 58 § e 0.0 min RATESR:  10.0 G/min PERKIN-ELMER .
880, . 7 Series Thermal Analysis System
Sat Aug 22 22 46: 51 1998

0 'A3Y §Y9L-dNH-
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curve 4 TBA

File info: SAM0B2240 Sat Aug 22 23: 52: 47 1998
Sample Weight: 40.180 mg

S98T002424 SAM ’

14004 X4 29,185 °C
X2 137.463 *C

0.484 Wt.
-99.274 Wt.

B
>

90.0

> w dl

80.0 -
70.04
. 60.0 -
50.0
4.0+ Sy
wel O\

20.0 -

weight {(Wt. %)

40.0 5

0 °A3Y §¥91-4ANH

0.0

-10.0 1L

i i 1 i
100.0 200.0 300.0 -

10C/MIN N2 i Temperature {(*C)
m 933:3 g TIMES: 0.0 win RATES: 10.0 G/min

I [
400.0

SL._HOOD BOATRIGHT
PERKIN-ELMER

I
7 Series Thermal Analysis System
Aug 22 23:57: 45 1y993 R



Curve 4 TBA

File info: SAMOB2304 Sun Aug 23 00:57:38 4998
Sample Weight: 8.892 5]

3987002424 DUP

140.04 x4 34.525 °C
137,478 °C
§5.724 .

0.492 Wt.
99,632 Wt.

® o A

50.0 -

Weight (Wt. %)

3%

40.0 -

0.0 -

20.0 -

0.0 =
0.0 +

-10.0

1 | } } 1 |
100.0 : 200.0 . 300.0

10C/NIN H2 Temperature (*C)
m 'R.s 8’1‘“& © 0.0 min RATHA 40.0 C/min

i i i
400.0

SL._HOOD BOATRIGHT
PERKIN-ELMER

7 Seriles Thermai Analysis 8ysten
Mon Aug 24 09: 43:05 1958

0 ‘A3H §v94-3NH



TEromEsvM AV TL I'AA 941149

@001

worklistrpt Verszon 2.105/15/95 Page: 1

osriores 1534 LABCORE Data Entry Template for kahst# 25685

Analyst: @Lg Instrument: BAOOl ____ Book # / TILe C

Method: LA-510-112 Rev/Mod \
Worklist Comment: SPG~-01 FOR ER-311 GRAB SAMPLES RTS

GROUP PROJECT S TYPE SAMPLE# RA ===me-- TEST-~=-==~ MATRIX ACTUAL FOUND oL UNIT

1 510 . " $PG-01 - v /3277 1373w sp.6.
98000453 ER-311 GRAB. 2 SAMPLE  S98T002422 0 $PG-01 v __na . 393 ' sp.G.
98000453 ER-311 GRAB 3 DUP - - S98TO02422 0 se-01 . uwmp -573 . 988 N/A___ Sp.G.
98000453 ER-311 GRAB 4 SAMPLE  S98TO02623 o $PG-01 LU WA 987 3.6
98000453 ER-311 GRAB 5 DUP S9BT002423 O sPG-01 vwn P87, 258 _ wa _sps.
SB0D0S3 ER-311 GRAB 6 SAWPLE  S9BTO0242% O $PG-01 LIGUID __N/A . 1.552 . $p.G.
9BU00AS3 ER-B1I GRAB 7 OUP  S98TOD2426 0 SPG-01 . CLIGUID Lb{s’%_ 989w sp.s.

Final page for worklist # 28685

Bl o glislor m%gmﬁz_@
llideted 37

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S =: Worklist Slot Number,
R = Replicate Number, A = Aliguot Code.

aw



HNF-1645 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D-1)

STD REPLICATE

Gross Weight (W2)
are Weight (W)

I

ight of Solution (W2-W) i

olume of Solution uL \

Specific Gravity 1.3730 1.3700]
Specific Gravity (Average) 1.3715

Gross Weight (W2) = Wt. of vial + cap + cotton + solution
are Weight (W1) = Wt. of vial + cap + cotton

pecific Gravity = [(W2-W1) * 1000 uL/mL] / [Vol. of Solution pL * 1.000 g/mL]

vRESULT v
Specific Gravity Average = 1.372|
Data Entry by: N Date: 08/26/98
Approved by: T e He bt Date:  #/27/5
Form 51011201 Re? 1.1 Pagel 1 of 1

43




HNF-1645 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D-1)

SAM REPLICATE

Gross Weight (W2) = Wt. of vial + cap + cotton + solution
Tare Weight (W1) = WX, of vial + cap + cotton

Specific Gravity = [(W2-W1) * 1000 uLimL] / [Vol. of Solution pL * 1.000 g/mL]

vRESULT v
Specific Gravity = O.BEI
Data Entry by: . Date: 08/26/98
Approved byl SR o0 Ko E5 Date: _5/2%/%
Form 510112L1 R%J Page 1of 1

43




HNF-1645 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D-1)

REPLICATE

Gross Weight (W2)
are Weight (W1)

eight of Solution (W2-W1)
olume of Solution uL
Specific Gravity

Gross Weight (W2) = Wi. of vial + cap + cotton + solution
Tare Weight (W1) = WE. of vial + cap + cotton

Specific Gravity = [(W2-WH) * 1000 pLmL] / [Vol. of Solution pl * 1.000 g/mL]

vRESULT v
Specific Gravity = 0.988]

Data Entry by: . Date: 08/26/98

|Approved by: % gg% Date: __527/%8
Form 510112L1 Rew1.1 Page/1 of ¥




HNF-1645 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D-1)

REPLICATE

Gross Weight (W2) = Wt. of vial + cap + cotton + solution
are Weight (W1) = Wk. of vial + cap + cotton

pecific Gravity = [(W2-W1) * 1000 uL/mL]/ [Vol. of Solution pL * 1.000 g/mL]

vRESULT v
Specific Gravity = 0.987/
Data Entry by: Date: 08/26/98
Approved by /54 ﬂo&/év _Date:  BOZ/
Form 510112L1 JRev. 1.1 t Page /1 of /1’

5%




HNF-1645 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D-1)

REPLICATE

ross Wei 'ght (W=2=)
Tane Weight (W1)

Gross Weight (W2) = WA. of vial + cap + cotton + solution
are Weight (WH) = WA, of vial + cap + cotton

Specific Gravity = [(W2-W1) * 1000 ul/mL] / [Vol. of Solution pL. * 1.000 g/mL]

vRESULT v
Specific Gravity = 0.988]

Data Entry by: Date: 08/26/98

Approved bxé 5% ; W Date: £ /27/?5
Form 510112L /1 Page 1of1




HNF-1645 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D-1)

REPLICATE

Gross Weight (W2) = Wt. of vial + cap + cotton + solution
are Weight (W1) = W, of vial + cap + cotton

Specific Gravity = [(W2-WA) * 1000 uL/mL] / [Vol. of Solution pL * 1.000 g/mL]

vRESULT v
Specific Gravity = 1.032|
Data Entry by: ' Date: 08/26/98
[Approved by: / W Date: & 27/ 7R
Form 510112L1 A < Page/ 1 of 1

S3




HNF-1848 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

SPECIFIC GRAVITY : LA-510-112 (D-1)

DUP REPLICATE |

ross Weight (W2) = WA. of vial + cap + cotton + solution
are Weight (W1) = Wt. of vial + cap + cotton

pecific Gravity = [(W2-W1) * 1000 uL/mL]/ [Vol. of Solution pL * 1.000 g/mL]

v RESULT v
Specific Gravity = 0.989|
Data Entry by: — Date: 08/26/98
\Approved by: A/ Al (4, Date: 5/&9/ GR

Form 510112L1 Re Page 1of 1

54




: -1645 REV.
worklistrpt Version 2.1 05/15/95 HNF-1 Page:

WD LABCORE Data Entry Template for Worklist# 25682

Analyst: Y. :& Instrument: PHOI Book # _| 3N (3-(—
Method: LA-212-106 Rev/Mod _ (1~ 2 i
-Worklist Comment: PH-01 FOR ER-311 GRAB SAMPLES RTS

GROUP PROJECT S TYPE SAMPLE# RA -=----- TEST------ MATRIX ACTUAL FOUND DL UNIT
1 STDPH PH-01 LIQUID "X OO 7Qq N/A pH
98000453 ER-311 GRAB 2 SAMPLE $981002422 0 PH-01 LIQUID N/A 8 ‘ ‘5 pH
98000453 ER-311 GRAB 3 DUP . 89871002422 0 PH-01 LIQuID ) 8 lg N/A pH
98000453 ER-311 GRAB 4 SAMPLE $98T002423 0 PH-01 LiquID N/A g.os pH
98000453 ER-311 GRAB 5 DUP §987002423 © PH-01 LIQuip 8 06 N/A pH
98000453 ER-311 GRAB & SAMPLE $98T002424 © PH-01 LIQuID N/A - g 05 __pH
98000453 ER-311 GRAB 7 DUP §98T002424 0 PH-01 L1Quip 80(0 N/A pH’

Final page for worklist # 25682

5797

Ajalyst Signature ignature Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

58




worklistrpt Version 2.1 05/15/95 HNF-1645 REV. 0 ; A Page: 1

WPEEE LABCORE Data Entry Template for Worklist# 25686

Analyst: % Instrument: PHO1 Book # ! UA 8
Method: LA-211-102 Rev/Mod _ 1))
Worklist Comment: OH-01 FOR ER-311 GRAB SAMPLES RTS

GROUP PROJECT S TYPE SAMPLE# RA --~=---- TEST------ MATRIX ACTUAL FOUND bL UNIT

1 sTD 0H-01 L 722 % 10‘2324 N/A ug/ml
98000453 ER-311 GRAB 2 SAMPLE §98T002422 0 OH-01 LIQUID N/A z’lsm ug/mbL
98000453 ER-311 GRAB 3 DUP $98T002622 O 0H-01 L1QuUID LRABOO _ wa g
98000453 ER-311 GRAB 4 SAMPLE  S98T002423 0 oH-01 Liue _ wa 42500 ug/mL
98000453 ER-311 GRAB 5 DUP $98T002423 0 OH-01 LIQUID ARBOO_ WA umt
98000453 ER-311 GRAB 6 SAMPLE 981002424 0 0H-01 LIQUID N/A L2500 ug/mL
98000453 ER-311 GRAB 7 DUP $98T002424 0 0H-01 LIQuID {2500 _ wa  ugmL

Final page for worklist # 25686

e S L

R 1T Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
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HNF-1645 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) STD
ample Size (mL) S$S

oncentration of HNO3 (Molarity)
NO3 Titrant at OH end-point in mL
ilution Factor DF
oncentration of OH in Sample (Molarity) 1.02E+00
H in Sample in pg/mL (PPM) 1.73E+04

etection Limit = 125pg / SS * DF

etection Limit (ug/mL) | 2.50E+03]

H Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

H in pg/mL = (OH MOLARITY)*(17.0g/mole)*((1000000ug/g)/(1000mL/L))

STD
iConcentration of OH in Sample (Molarity) 1.02E+00
IOH in Sample in pg/mL (PPM) 1.73E+04
Data Entry by: c Y Date: 08/26/98
A s o= e Jha g0 L Date: 723,575
' 1 Rew1.3” 59 Page 1of 1

QIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
()(’)MPLETED/VER!FIED THE CALIBRATION/ANALYSIS ON PAGESSY  TO[sY .




HNF-1648 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) BLK
Sample Size (mL) SS
[Concentration of HNO3 (Molarity)
HNO3 Titrant at OH end-point in mL
Dilution Factor DF

IConcentration of OH in Sample (Molarity) 2.32E-02
lOH in Sample in ug/imL (PPM) 3.95E+02

Detection Limit = 125ug / SS * DF

[Detection Limit (ug/mL) 1 2.50E+03]

OH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*((1000000ug/g)/(1000mL/L))

BLK
[Concentration of OH in Sample (Molarity) 2.32E-02
{OH in Sample in pg/mL (PPM) <2500
The Resultis < Detection Limit
Data Entry by: Date: 08/26/98
[Approved by: Date:
Form 211102_1 Rev. 1.3 Page 1of 1
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HNF-1645 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) SAM

oncentration of HNO3 (Molarity)
HNO3 Titrant at OH end-point in mL

Dilution Factor DF
IConcentration of OH in Sample (Molarity) 4.64E-02
lOH in Sample in pg/mL (PPM) 7.89E+02
Detection Limit = 125ug / SS * DF

[Detection Limit (ug/mL) i 2.50E+03]

Y SAM
Concentration of OH in Sample (Molarity) 4.64E-02
{OH in Sample in pg/imL (PPM) <2500

The Result is < Detection Limit

Data Entry by: Date: 08/26/98
pproved by: Date:
Page 1of 1

Form 211102_1 Rev. 1.3
61




HNF-1645 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) DUP
: Sample Size (mL) SS
iConcentration of HNO3 (Molarity)
HNO3 Titrant at OH end-point in mL
Dilution Factor DF A
oncentration of OH in Sample (Molarity) .64E-02
OH in Sample in ug/imL. (PPM) 7.89E+02

Detection Limit = 125ug / 8S * DF

Detection Limit (ug/mL}) | 2.50E+03}

IOH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*((100000041¢/g)/(1000mLL))

DUP
Concentration of OH in Sample (Molarity) 4.64E-02)]
IOH in Sample in pg/mL (PPM) <2500
The Result is < Detection Limit
Data Entry by: Date: 06/26/98
[Approved by: Date:
Form 211102_1 Rev. 1.3 Page 1of1
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HNF-1845 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) SAM
Sample Size (mL) SS

oncentration of HNO3 (Molarity)

HNO3 Titrant at OH end-point in mL
Dilution Factor DF

Concentration of OH in Sample (Molarity) .
OH in Sample in pyg/mL (PPM) 8.55E+02

Detection Limit = 125ug / SS * DF

Detection Limit (pg/mL) | 2.50E+03}

OH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*((10000003:g/g)/(1000mL/L))

SAM
Concentration of OH in Sample (Molarity) 5.03E-02]
{OH in Sample in pg/mL (PPM) <2500
The Result is < Detection Limit
Data Entry by: Date: 08/26/98
JApproved by: Date:
Form 211102_1 Rev. 1.3 Page 1 of 1
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HNF-16485 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) DUP
Sample Size {mL) SS

oncentration of HNO3 (Molarity)
NOS3 Titrant at OH end-point in mL
ilution Factor DF :
oncentration of OH in Sample (Molarity) 5.80E-02
H in Sample in ug/mbL (PPM) 9.86E+02

etection Limit = 125ug / SS * DF

Detection Limit (ug/mL) | 2.50E+03]

H Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

H in pg/mt = (OH MOLARITY)*(17.0g/mole)*((1000000pg/g)/(1000mL/L))

DUP
oncentration of OH in Sample (Molarity) 5.80E-02
IOH in Sample in yg/imL. (PPM) <2500
The Resuit is < Detection Limit
Data Entry by: Date: 08/26/98
JApproved by: Date:
Form 211102_1 Rev. 1.3 Page 1of1
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HNF-1648 REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (D-0) SAM

: ample Size (mL) SS

oncentration of HNO3 (Molarity)
NO3 Titrant at OH end-point in mL
Dilution Factor DF

{Concentration of OH in Sample {Molarity) 7.74E-02
H in Sample in pg/mL. (PPM) ) 1.32E+03

jDetection Limit = 125ug / SS * DF

{Detection Limit (ygimL) | 2.50E+03]

|OH Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

JOH in ug/mL = (OH MOLARITY)*(17.0g/mole)*((10000001g/g)/(1000mL/L))

SAM
oncentration of OH in Sample (Molarity) 7.74E-02
|OH in Sample in ngLnL (PPM) <2500
The Resuit is < Detection Limit
Data Entry by: Date: 08/26/98
JApproved by: Date:
Form 217102_1 Rev. 1.3 Page 1of 1



HNF-1848 REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH AUTO) : LA-211-102 (D-0) | DUP
ample Size {(mL) S§S

oncentration of HNO3 (Molarity)
NO3 Titrant at OH end-point in mL
ilution Factor DF

Concentration of OH in Sample {Molarity) 6.58E-02
H in Sample in pg/mL_(PPM) . 1.12E+03

Detection Limit = 125ug / SS * DF

[Detection Limit (ug/mL) [ 2.50E+03]

H Molarity =((mL HNO3)*(M HNO3))/Sample Size in mL*Dilution Factor

OH in pg/mL = (OH MOLARITY)*(17.0g/mole)*((1000000g/g)/(1000mLIL))

DUP
oncentration of OH in Sample {(Molarity) 6.58E-02
IOH in Sample in pg/mL (PPM) <2500
The Result is < Detection Limit
Data Entry by: Date: 08/26/98
[Approved by: Date:
Form 211102_1 Rev. 1.3 Page 1of 1
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worklistdata Version 1.0 05/15/96 Page: 1
08/25/98 17:33 HNF-1645 REV. 0

LABCORE Completed Worklist Report for Worklist# 25687

Analyst: adp Instrument: 1C40S2 Book# _/o/ 900D

Method: (A-$33-/05 ReviMod _EE ~O

Worklist Comment: @IC-01 FOR ER-311 GRAB SAMPLES RTS

Seq Type -Sample# R A Test Matrix  Actual Found DL or Yield Unit

1GCR:: 4 % 1) el 20a-2 " ug/ul.

1 ccB o oc 1 <1.70e-2 ug/mL

1icen” i3 -l PRI £ 70 < g/

1 ces 0 Qc 1 <1.25e-1 ug/ml

1,568, i oc 1 <1.3965%7 ug/ol,

1 ces 0 Qc 1 <1.20e-1 ug/mL

e e of T eLi38elY g/mk

1 0 QC 1 <1.05e-1 . ug/ml

23 e Qe L g g beT U 6L 5e% 0T 114,407% Recovery.

2 o QcC 8.00el 8.15e+01 101.875 % Recovery

2 e O s iaders 51 22ek021 99618 % Recovery

2 [} QC 5.86e2 6.10e+02 104.096 % Recovery

2 i ek nn U eiege2: T L 5I98ew02 102,014 % Recovery

2 0 QC 5.47e2 5.22e+02 95.430 % Recovery

21 ) [N sldsez. 6. dTek02 100 /470" % Récovery

2 0 oc 5.26e2 5.360+02 101.901 % Recovery
O Q¢ ; 6'.4051’ 63964017 99.844°% " Recovery:

3 [ QC 9.00e1 9.10e+01 101.111 % Recovery

3 0 Q001 5 3020, 115230402 96./217.°% Recovery

3 [ QC 6.30e2 6.31la+02 100.159 % Recovery

3 0 Qc L gio8e2: . 7:210402 1031295 % Recovery

3 0 felof . 6.32e2 6.0le+02 95.095 % Recovery

3. o QG e 096t 6,92e%02 98.999 % Recovery.

3 o oc 5.26e2 5.31e+02 100.951 % Recovery

& SXMPLEY . So8t602428 70 o BAQUID S iR/ A T i 6600 0,132 ug/ml;

4 SAMPLE 898T002422 0 LIQUID N/A < 1.188e+00 1.188 ug/mL

£ SaNBLE T Seato02a3s  or EEQUIDY g e i 7 Sek00: 1,325 ug/uL

4 SAMPLE S98T002422 O LIQU'I‘D N/A 2.599%e+00 1.529 ug/mi

LBAMBLE L o002 4225700 SLLQBIH T N/ 4 6258400 13205 ug /il

4 SAMPLE 598T002422 0 LIQU;D N/A 1.895e+01 1.518 ug/mL

SESAMPRE" 8081002422770 WrQUInys WK i 1,1558400. 1.155" ug/mb

5 DUP 898T002422 © LIQUID 1.78e+00 1.89e+00 5.995 RPD

siptms i agundorana 6 HTODEE 7 046401755 < 7, 456401 6.1.94:'RPD

5 pUP 598T002422 0 LIQUID <1.1%e0 <l.19e0 RPD

5.DOF e 5080024225500 ¢ LIQUILT T <1438D.. . xl.3860 RED

5 DUP £898T002422 O NO3-02 LIQUID 2.60ae+00 2.77a+00 6.331 RED

SipbRL L §98T0094225 01 B R0 LIOUTD " 1 6k w00, <1:3280 RED

S DUP §98T002422 0 804-02 LIQUID 1.8%e+01 1.95@+01 3.125 RPD

5 BUE i T S8 024 57 o L ORI ATEZ LXOUT e 1 16605 b <1 TeR0; £PD

6 SPK 898T002422 0 P-02 LIQUID 5.90el1 6.51e+01 110.339 % Recovery

L0 Rt 1 1 S S 0% LTQUID=, T giobeTs | o5, S1ew0n 68.8754% Recovery,

Units shown for QC (BLK/BKG) may not reflect the actual units.
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. HNF-1645 REV. 0
worklistdata Version 1.0 05/15/96 Page:

2
08/25/98 17:33
LABCORE Completed Worklist Report for Worklist# 25687
Seq Type Sample# R A Matrix  Actual Found DL or Yield Unit
& SPK £$98T002422 © LIQUID 5.24e2 5.15e+02 98.282 % Recovery
6 SPK 898T002422 0 LIQUID 5.86e2 5.860+02 100.000 % Recovery
: et 00949200 CTOUED' T e §deni P el gakoz T Ve 635k iRacovery
6 85987002422 0 LIQUID 5.47e2 5.44e+02 99.452 % Recovery
65 T e LTI e asese U 6 (a5 e302 97962, % Recovery i
6 598T002422 © LIQUID 5.26e2 5.220+02 99.240 % Recovery
7 Eipte ) §a8T00s2a 0 S EIQUID N R 1:704a+00 0.142" ug/ml
7 SAMPLE 598T002423 © LIQUID N/A 6.671e+01 0.187 ug/mL
7 SRMBLE T8 anb0akaT 01! EIQUIB LA e A iesaraei 1,188 ug/iL
7 SAMPLE $98T002423 © LIQUID N/A < 1.37Se+00 1.375 wug/ul
7SRMPLRD 88810024257 04" LIQUED: MR ik Ly 520e400] 1,529 g/l
7 SAMPLE S98T002423 0 LIQUID N/A < 1.320e400 1.320 ug/mlL
7 g aR02a3 00 ALIQUID 5 N/A i 5890501 1.518 - ug/st
7 SAMPLE 598T002423 0 LIQUID N/B < 1.155e+00 1.155 ug/mL
oipomi i Sauraans folh CUIQUTD: < 1.708+005 13700200 0.000"RED
8 5987002423 0 LIQUID  6.67e+01  6.66e+01 0.150 RPD
85D [ 898T00Za23: 10 3 UID i el il 90: 7 <1 19007 RPD
8 898T002423 0 <1.38e0 <1.38e0 RPD
8Dt £:898T002425% 1075 CeliEaabs R0 T RED.
8 598T002423 0 <1.32e0 <1.32e0 RED
81 L HeET00Zaz3 b i T F R B G Y0 03080 RED
8 DUP 598T002423 0 LIQUID <i.l6a0 <1l.16e0 RPD
o EaNpLE Y S0 RRg024245: 0 - buib A 1.7340400 0.132" ‘ug/ml
9 SAMPLE 598T002424 0 LIQUID N/A 6.706e+01 0.187 wug/=mL
o SR T S eRR0shsE o eTeno T N2 0% L L TO0ID L B NA S 4 3288aw00;) 1.188" ug/ul
9 S598T002424 0 @ICc-01 BR-02 LIQUID N/A < 1.375e+00 1.375 ug/mL
9 SANPLE, - SOBT00 2424 - 001 1 T@ICHO T ! NOBHOZ - LIQUID: (L N/K 15820400 ; 1.529: ug/wh
9 SAMPLE S598T002424 0 @IC-01 PO4-02 LIQUID N/A < 1.320e+00 1.320 ug/mL
o s b amo02agA 001 TeTetoT i isosi0d  TIRuIS - L Ly T 95TewdL 1.518  ug/oL
9 SAMPLE 598T002424 0 @IC-01 OXALATE2 LIQUID N/A < 1.155e+00 1.155 ug/mL
ibgm i T 0424l o 2 e QU L 736005 L T2ek005: 65807 KD,
598T002424 0 @IC-01 CL-02 LIQUID 6.71le+01 6.73e+01 0.298 RPD
iashnzans HiorH TeTe0ET L N02T02 ¥ HEQTD 1 KL hbe0: | v kalaset. Rep
598T002424 0 @IC-01 BR-02 LIQUID <1.38e0 <1.38e0 RPD
L gaaT00%a54 0 TaTe 0L OB 025 (LIQUIDH L H L5 ast0. | (13726400 8.485 RBD
898T002424 0 @IC-01 P0O4-02 LIQUID <1.32e0 1.59%e+00 RPD
doronaaaa 0 eret0 T B0 05 TOTD 1 8er0L 1 98eh 0 0.512 Rep
598T002424 0 @IC-01 OXALATE2 LIQUID <1l.16a0 <1.16e0 RPD
. .
Final page for worklist# 25687
Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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08/24/98 03:40 FAX 3721143 2B HALL ool

HNF-1645 REV. 0

08/19/98 13:36
A-0004-1

Page:

LABCORE Data Entry Template for Weirklist# 25687

- il
Analyst: ADP  strument: IC Book# _{H"|N20 -
Method: LA-533-105 Rev/Mod € -QO '
Worldist Comment: @IC-01 FOR ER-311 GRAB SAMPLES RTS

S Type Sample# R A Test Matrix Group# Projeixt
1 CCB @ICc-9C QC
2 ICV @IC-QC QcC
3 cov eIc-0¢ Qe
4 SAMPLE 598T002422 0 @IC-01 LIQUID 98000453 ER-31.l GRAB
Analytes Requested: BR-02 , CL-02 , F-02 , NO2-0: , NO3-02 ,
OXALATE2, PO4-02 , S04-02
5 DUP S98T002422 0 @IC-01 LIQUID
6 SPK §98T002422 0 @IC-01 LIQUID
7 SAMPLE S98T002423 0 @I1Cc-01 LIQUID 98000453 ER-311 GRAB
Analytes Requested: BR-02 , CL-02 , F-02 . , NO2-0: , NO3-02 ,
OXALATE2, P0O4-02 , S04-02
8 DUP $98T002423 0 @IC-01 LIQUID
9 .SAMPLE $98T002424 0 @IC-01 LIQUID 98000453 ER-3)1 GRAB
Analytes Requested: BR-02 , CL-02 ., P-02 , NO2-0¢: , NO3-02 ,

OXALATE2, PO4-02 , S04-02

10 DUP §98T00G2424 O @IC-01 LIQUID"

Final page for worklist # 25587

g&ﬁﬁi&ﬁ;}ﬁ%\ﬁ?&\ D:E; :LS%S; | Analyst Sign:ifore Date
Vebidstd Aot~ sop7s02900 oy P

Data Entry Comments: / M ﬁ,Zy‘.. 72

F Gl e

25087

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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08/24/98 03:41 FAX 3721143 2B HALL 2093

HNF-1648 REV. 0
B L L T ========================q_:;'====================
Sample Name: 149N20-D Date: 08/21./1998 19:56:09
Data Pile : C:\DX\DATA\98081831.D02
Method : C:\DX\METHOD\4000SYS2 .MET
ACI Address: Sygsem: (2 Inject#: 2 ) Detector:CDM-1
Analyst : H&:’;\ym Columni: AG4A/AS4A anion column

: 3-23%-9¢
Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 101 3000 5Hz 0.00 10.00 30

HkkkEk ARk kR R * Kk kT kX kR kkk Deak Report: ALL Peaks ¥k ¥kirkkdaddkdkkkrkhkkhnokhsd

Pk. Ret Component .Concent_ration Height Area Bl. %Delta
Num Time Name ~ ug/ml B Code
1 0.79 ) ot 0.000 37' 84 334 2
2. 0.95 fluoride 67.477(14 2024 5849 2 0.35
3 1.26 : 0.000 20 81 1
4 1.49 chloride  81.512000,.89 1429 4562 1 -0.88
5 1.81 nitrite : 521.79849,5Q 5362 20346 1 -0.91
6§ 2.79 bromide v 610.181;04./3 3033 15763 1 -0.59
7  3.19 nitrate 597.80297.94 3344 20539 1 -0.52
8  4.64 phosphate 522.22545.,47 869 8917 1 0.00
9 6.13 sulfate 641.255/00:51 1771 27230 1 0.00
10 8.11 oxalate 536.376{0(,97 980 18013 1  0.66
' Totals 3578.625 18915 121634
File: 98081831.D02 Sample: 149N20-D
8.0 ' :
7.0
6.0 nife
5.0
4.0 bromfggiats
uS 30 I
sulfate
20 phosrhate Iixalate
1.0
0.0 A
-1.0
Ill|‘I1IIIIII1I|lAIIlIIIIIIIIIIi!IIITIIIIIIFT1IIII
0 1 2 3 4 5 6 7 8 9 10

Minutes

Qs L 100710

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CH T
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGEST_ZEYIT% 'TZHQAT
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Vo/s42/d90  Uo.40 bAaA 3741143 2B HALL

Foo2
HNF-1645 REV. 0
================================================;=======4:'-_-.======== ===oom=
Sample Name: BLANK Date: . 08/21/1998 19:43:13
Data File : C:\DX\DATA\98081831.D01 ’
Method : C:\DX\METHOD\4000SYS2.MET
ACI Address: 1 System: 2 Inject#: 1 ) Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

wCalibration Volume Dilution Points Rate Start Stop Area Reject

External i 1 3000 b5Hz 0.00 10.00 30

kK KRR KKK K KA Kk kR ARk *kkkh*¥* Deak Report: ALl ?aks Fkddkk Iddkdk kR okokR ok k ko k ok Rk

Pk. Ret Component Concentration Height .. ' Area BL. %Delta

Num Time Name . ug/ml Code
1 1.26 0.000 18 58 1
Totals 0.000 18 58

File: 98081831.D01 Sample: BLANK

-0.00
-0.02
-0.04
-0.06
-0.08
us -0.10
-0.12
-0.14

-0.16

-0.18
-0.20

.IlIIIIAIV|1._|II1|Illr[lIl|II|||ll_l_llllll|rI|)—|—lill1|
0 1 2 3 4 5 6 7 8 9 10

Minutes

s |
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08/24/98 03:41 FAX 3721143 2B HALL i@oos

HNF-16458 REV. 0
T L T LT P e S E e e b
Sample Name: 148N20-D Date: 08/2371998 20:12:18
Data File : C:\DX\DATA\98082331.D03 : .
Method : C:\DX\METHOD\4000SYS2 .MET
ACI Address: 1 System: 2 Inject#: 3 ) Detector:CDM~-1
Analyst : ; Column: AG4A/AS4A anion column

External 1 101 - 3000 B5Hz 0.00 10.00 30

kkkkkkkhk kR Rk khkkk¥kxk**x Deak Report: ALl Peaks Kk ke k R R R kR Rk ko ko k ok kR ok kdek

Pk. . Ret Componerit Concentration Height Area Bl. %Delta
Num Time Name . ug/ml Code
i 0.79 0.000 86 347 2
2 0.95 fluoride 63.940 2013 5537 2 0.35
3 1.26 0.000 19 84 1
4 1.50 chloride . 90.977 1620 5102 1 -0.44
5 1.81 nitrite . 522.862 5348 20389 1 -0.91
6 2.79 bromide 630.517 3189 16304 1 -0.83
7 3.19 nitrate 720.651 3998 ) 24900 1 -0.73
8 4.64 phosphate 601.262 1016 10295 1 0.00
9 6.13 sulfate 692.118 1952 29436 1 0.00
10 8.11 oxalate i 531.159 ) 962 17837 1 0.66
Totals 3853.486 " 20205 130231
File: 98082331.D03 Sample: 148N20-D
8.0
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6.0 nﬂ?te
5.0
4.0
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- Chiord : sutate
2.0 | phosrhate pxalate
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0.0 A
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08/24/98 03:41 FAX 3721143 2B HALL @oos

HNF-1648 REV. 0
Sample Name: S98T002422 SAM Date: 08/2!/1998 23:06:45
Data File : C:\DX\DATA\98082331.D09
Method : C:\DX\METHOD\4000SYS2.MET .
ACI Address: 1 System: 2 Inject#: 9 Detector:CDM-1
Analyst : Column AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 11 3000 5Hz 0.00 10.00 30

KKK ERKKF kKRR KR KKk h Kk h* k% Deak Report: ALlL Peaks *¥kdtikksdddkkidddhdhkrhskss

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml : Code
1 0.79 0.000 157 585 2
2 0.95 fluoride 1.776 490 1374 2 -0,35
3 1.15 0.000 53 145 2
4 1.25 : 0.000 43 176 2
5 1.50 chloride 70.368 13911 40886 1 -0.44
6 3.22 nitrate 2.599 97 560 1 0.31
7 4.67 phosphate 1.635 19 196 1 0.57
8 6.13 sulfate 18.953 497 7219 1 0.00
Totals 95.330 15269 51141

File: 98082331.D09 Sample: S98T002422 SAM
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8
uS . g
4
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08/24/98 03:42 FAX 3721143 2B HALL @oos
HNF-1848 REV. 0
==========—~-———=————--———-———=======================_=======i:;,h=============='=====
Sample Name: S98T002422 DUP - Date: 08/23{{1998 23:20:06
Data File -: C:\DX\DATA\98082331.D10
Method : C:\DX\METHOD\4000SYS2.MET
ACI Address: 1 System: 2 Inject#: 10 Detector:CDM-1
Anglyst : Column: AG4A/AS4A anion column :

“alibration Volume Dilution Points Rate Start Stop Area Reject

Sxternal 1 11 3000 b5Hz 0.00 10.00 30

kR kK EF KKK A KK RIF AN XK AR * A4 % Peak Report: ALL Peaks ***wwdikddkdrdtriidhksrrsxix

Pk.  Ret Component Concentration Height Area Bl.
Num  Time Name : ug/ml ~ Code
1 0.79 0.000 . 168 696 2
2 0.95 fluoride -1.890 521 1464 2
3 1.15 0.000 55 157 2
4 1.25 : 0.000 55 278 2
5 1.50 chloride ) - 74.904 14199 44002 1
6 3.21 nitrate - 2.766 106 613 1
7 6.13 sulfate ’ ’ 19.526 ’ 513 7442 1
' Totals 99.085 15618 54652
File: 98082331.D10 Sample: S98T002422 DUP
16 chﬁﬂde
14
12
10
8
uS ¢
4
2 ﬂuo‘rlde nitrate - sul\l‘ate
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08/24/98 03:42 FAX 3721143 2B HALL oo7

HNF-1645 REV. 0
Sample Name: S98T002422 SPK . Date: 08/23/1998 22 53:35
Data File : C:\DX\DATA\98082331.D08 .
Method : C:\DX\METHOD\4000SYS2.MET
ACI Address: 1 System: 2 Inject#: 8 Detector:CDM-1
Analyst kS i Column: AG4A/AS4A anion coluamn

Calibration Volume Dilution Points Rate Start Stop Area Reject

External : 1 11 3000 5Hz 0.00 10.00 30

HEK KKK EAK K KKK AR K F XX kXA K% %% Peak Report: ALL Peaks *#%kki kkdkdkdkdhdkdkdhdddrkrn ks

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ) ug/ml Code
1 0.79 0.000 212 . 781 1
2 0.95 fluoride ’ 8.281 2215 6607 1 -0.35
3 1.15 0.000 49 123 2
4 1.25 0.000 35 159 2
5 1.50 chloride 75.882 - 15060 44686 1 -0.44
6 1.81 nitrite © 51.489 4885 18381 1 -0.91
7 2.79 bromide : 58.627 2622 13856 1 -0.59
8 3.19 nitrate 60.361 3133 19000 1 -0.52
9 4 .64 phosphate _ 55.990 839 8775 1 0.00
10 6.13 sulfate 81.408 2293 31844 1 0.00
11 8.11 oxalate ) 52.170 917 16078 1 0.66
Totals 444.208 32260 160291

File: 98082331.D08 Sample: S98T002422 SPK
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08/24/98 03:42 FAX 3721143 2B HALL o008

HNF-1648 REV. 0
oo am oo == ====================J*===================
Sample Name: S98T002423 SAM Date: 08/23{1998 23:33:01
Data File : C:\DX\DATA\98082331.D11 ° ,
Method - : C:\DX\METHOD\4000SYS2 .MET ’
ACI Address: 1 System: 2 Inject#: 11 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

~alibration Volume  Dilution Points Rate Start Stop Area Reject

Bxternal 1 11 3000 5Hz 0.00 10.00 30

R Y Y X X R RS R 2 Peak 'Report: All Peaks ok ke K e Ao ok ke ok de ok K ok ke g ek ke ok ke e ke ok ke ke e

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml . Code
1 0.79 0.000 145 605 2
2 0.95 fluoride 1.704 485 1317 2 0.35
3 1.15 0.000 50 138 2
4 1.25 0.000 43 182 2
5 1.50 chloride . 66.711 13017 38431 1 -0.44
6 3.22 nitrate : 1.519 38 221 1 0.31
7 6.13 sulfate 19.895 550 7585 1 0.00
Totals 89.828 . 14328 48479

File: 98082331.D11 Sample: S98T002423 SAM
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08/24/98 03:43 FAX 3721143 2B HALL doo9

HNF-1848 REV. 0
======================================================== :[I===== i
Sample Name: S98T002423 DUP Date: 08/23|(1998 23:46:09
Data File : C:\DX\DATA\98082331.Di2
Method : C:;\DX\METHOD\4000SYS2.MET
ACI Address: 1 System: 2 Inject#: 12 Detector:CDM-1

Analyst : Column: AG4A/AS4A anion column

Talibration Volume Dilution Points Rate Start Stop Area Reject

Sxternal 1 11 3000 5Hz 0.00 10.00 30

EAKKIAFERKKKRKKR KA * KRS XK * Y Pogk Report: ALl Peaks *¥kkkdkkdkdkdkkdkhkdhkrhhhshsk

Pk. Ret Component - Concentration Height Area Bl. %Delta
Num  Time Name ug/ml © Code
1 0.79 0.000 144 586 2
2 0.95 fluoride 1.697 479 1311 2 0.35
3 1.15 0.000 51 141 2
4 1.25 : 0.000 - 49 231 2
5 1.50 chloride - 66.597 13081 38355 1 -0.44
6 3.21 nitrate : 1.452 37 200 1 0.10
7 6.13 sulfate . 19.930 557 7599 1 0.00

Totals 89.677 14399 48423

File: 98082331.D12 Sample: S98T002423 DUP

16
~ 14 chioride
12
10
8
uS ¢
4
2 ’ ﬂL;clritTe ) nitrate ) suifate
ol LR -
-2
lIIIII‘I*III|IIIIIIIIII‘Ili'IIIII[IIIIIIII Trl'!llllll'
0 1 2 3 4 5 6 7 8 9 10
" Minutes
55 l~/©

e



08/24/88 03:43 FAX 3721143 2B HALL Igo1o

HNF-1645 REV. 0

c=E=moossSsSESSES=DEEsS === == oo oroooxosgfo eSS sR =SS SnSS
Sample Name: S98T002424 SAM Date: 08/2j}1998 23:57:25
Data File : C:\DX\DATA\98082331.D13 )
Method : C:\DX\METHOD\4000SYS2 .MET .

_ ACI Address: 1 System: 2 Inject#: 13 Detector:CDM-1

| Analyst : Column: AG4A/AS4A anion column

“alibration Volume Dilution Points Rate Start Stop iArea Reject

Ixternal 1 11 3000 b5Hz 0.00 10.00 30

Rokdokkkkkkkkkkkh*k bk hkxkthot Deak Report: ALL Peaks **¥dkdkkkkkdkhhhhkhnkddonsss

Pk. Ret Component Concentration Height - Area Bl. %Delta
Num  Time Name “ug/ml o Code :
1 0.79 0.000 149 613 2
2 0.95 fluoride 1,734 493 1340 2 0.35
3 1.15 0.000 49 134 2
4 1.25 . : 0.000 45 205 2
5 1.50 chloride 67.064 13140 38666 1 -0.44
6 3.21 nitrate . 1.582 45 241~ 1 0.10
7 6.13 sulfate 19.512 | 542 7436 @ 1 0.00
Totals 89.891 14462 48635

File: 98082331.D13 Sample: S98T002424 SAM
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08/24/98 03:43 FAX 3721143 2B HALL go11

HNF—1645 REV.0
- cz——zmss===s=sssos=ss=osoossSsssssSo=sSsssooossssss=soooSdosssssssssss=ssssss
Sample Name: S98T002424 DUP Date: 08/24ﬂ1998 00:09:15
Data File : C:\DX\DATA\98082331.D14
Method : C:\DX\METHOD\40008SYS2 .MET
ACI Address: 1 System: 2 Inject#: 14 - ) Detector:CDM-1
Analyst H _Column: AG4A/AS4A anion column

“alibration Volume Dilution Points Rate Start Stop MArea Reject
Txternal Y ' 11 3000 5Hz ° 0.00 10.00 30

Bk kkkkkkkkkkkdkkkRkhkkkkktk+ Deak Report: A1l Peakg *Fkkkklkkkkkkfbrrrhhhdhhrhhdhn

Pk. Ret Component ) Concentration-: Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.79 0.000 149 592 2
2 0.95 fluoride 1.718 - 472 1328 2 -0.35
3 1.15 0.000 51 137 2
4 1.25 0.000 50 243 2 . '
5 1.50 chloride ' 67.260 13158 38797 1 -0.44
6 3.21 nitrate 1.723 51 285 1 0.10
7 4.67 phosphate 1.594 . 19 189 1 0.57
8 6.13 sulfate 19.634 544 7484 1 0.00

Totals 91.931 14494 - = 49056

File: 98082331.D14 Sample: $981002424 DUP
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HNF-1645 REV. 0 Page: 1

worklistdata Version 1.0 05/15/96
08/28/98 13:23

LABCORE Completed Worklist Report for Worklist# 25860

Analyst: kijt Instfument: 1C4082 Book# 22)1/2 /4

Method: /4-533—/65 Rev/Mod /= =0
Worklist Comment: ER-311 @IC-01 Grab Rerun for poor spk recovery; try 21 DF

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

(¥ Jeen 1152045200 ug /L
] Qc 1 <1.70e-2 ug/mL:
Loy Qe 1 k1,086 L S g/t
1] ocC 1 <1l.25e-1 ug/ml
F0u : PRI Ty Pt L | ug/mL
0 1 <1l.20e-1 ug/mL
05, L. o <Ei3senl: ug/nL
1 L] 1 <l.05e-1 ug/mL
2% e §:63ae0T00 . 7 (112,373 % Regovery:
2 [] 8.45e+01 105.625 % Recovery
23 o us0RE0Z 103 /383 1% Regovery
2 0 6.120+02 104.437 % Recovery
2 0 - ,'6’.639‘*0?2‘» s 1.,01.85‘8‘ % Redovery
2 o 3 5.52e+02 100.914 % Recovery
: 1y eiader i adeed ST e Redove
2 L] 5.3%2 5.55e+02 102.968 % Recovery
35 3 6 40a1: 161 48E¥DE, . T 101 .250. % Recovery
.3 9.00el 9.13e+01 101.444 % Recovery
3¢ ‘Bia3e2: . i 24ah0Z 17 196,501 %. Kecovery,
3 6.30e2  6.48e+02 102.857 % Recovery
3 ETose2 . L7 44e02 L I T06 590,% Recovery
3 6.32e2 6.4804+02 102.532 % Recovery
" 698627 0684021 5 1 101,001 '% Recovery
5.41e+02 102.462 % Recovery
B T VU R B L S R
1.9%e+00 RPD
98T0024 7E38eR0T S o T 15 IRPD,
5 59871002422 <2.27e0 RPD
§% £380634; g “RED
5 §898T002422 3.420+00 RPD
5 Hdogrt0adza; "%2/5260 RBD
5 5987002422 0 1.93e+01 rED
s BT e : “<3i2186 RéD
6 §98T002422 © 5.90el 0.00e+00 0.000 % Recovery
% 8T502422: 5007 8100817 TaK0Yex02 ) il 106,250 Recovery
598T002422 0 5.32e2  0.00e+00 0.000 % Recovery
Guptobzaisl. AXGUID T Brde i 05006408 : ¢.000: % Racovery
598T002422 NO3-02 LIQUID 5.92e2 0.00e+00 0.000 % Recovery
PO LGOS, T BT eg 060800 5 0.000" % Rebovery, :
598T002422 $504-02 LIQUID 6.38e2 0.00e+00 0.000 % Recovery
SobTogeasn L OXALATES LIOTID ) S Si39aa e T b 00aw00 T 0. 0004 % Racovery

Units shown for QC (BLK/BKG) may not reflect the actual units.

30




. . HNF-1648 REV. 0
worklistdata Version 1.0 05/15/96

08/28/98 13:23 pase:
LABCORE Completed Worklist Report for Worklist# 25860
Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
Final page for worklist# 25860
Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

81




12/01/13 02:22 FAX

@oo1
HNF-1645 REV. 0

08/26/98 09:14 Page:

#0004 LABCORE Data Entry Template for Worklist# 25860

Analyst: ifg”‘, Instrument: IC Y000 S 2 Book# AWURLNA
Method: LA-533-105 Rev/iMod _(-©
Worklist Comment: ER-311 @IC-01 Grab Rerun for poor spk recovery; try 21 DF

S Type Sample# R A Test Matrix Group# Project

1 CCB @IC-QC QC

2 IcV @IC-QC QC

3 ccv @I1Cc-QC QcC

4 SAMPLE 598T002422 0 @IC-01 LIQUID 98000453 ER-311 GRAB

Analytes Requested: CL-02
S Dup $98T002422 O @IC-01 LIQUID

6 SPK 85987002422 0 @IC-01 LIQUID

Final page for worklist # 25860

Date

yst Signature Analyst Signature Date

ol fatl 8//&%/97 Wj%

Data Entry Comments:

4

2 P2 p-g5
QJM

25 BEOAVsE.CSY

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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C__12/01/13 02:22 FAX @002

HNF-1645 REV. 0

Sample Name: CCB Date: 08/28/1998 09:51:09
Data File : C:\DX\DATA\98082451.D02
Method : C:\DX\METHOD\4000SY¥S2.MET
ACT Address: 1 System: 2 Inject#: 2 Detectcr:CDM-1
Analyst - Column: AG4A/AS4A anion column
| poalyst ot NT 0 3 e

=xternal 1 "1 3000 5Hz 0.00 10.00 30

kK E KKK kKR E kR Rk khk Kok ¥ xx¥* Doak Report: ALL Peaks ***xwkkkkkkkky kuxkkhhtkhkdrk

Pk. Ret Component Concentration Height Arez:. Bl. %Delta
Num Time Name ug/ml Code
1 1.26 0.000 23 7¢ 1
Totals 0.000 23 74

File: 98082451.D02 Sample: CCB

0.03
0.02
uSO‘Ol
et AL
W
-0.01
ll!lllIl!|IIlllriII[Illlllllllllllllllllllll] Illl
1 2 3 4 5 6 1 8 9 10
Minutes

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/GHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES A3 _TO .
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12701713 02:23 FAX

@oo3
HNF-1848 REV. 0
Sample Name: 21N21-A ICV Date: 08/27/1998 15:35:23
Data File : C:\DX\DATA\98082701.D02
Method . C:\DX\METHOD\400ASYS2.met
ACI Address: 1 System: 2 Inject#: 2 Detecto:::CDM-1
Analyst : Column: AG4A/AS4A anion column

"alibration Volume Dilution Points Rate Start

ixternal 1 101 3000 5Hz 0.00

Kkkkkkkkkkkk kxR kkkkkkkkxr* Deak Report: ALL Peaks *xk ks &k kkhkkdkk bkkkhhkdhrkrkx

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ~ug/ml Code
1 0.79 0.000 80 318 2
2 0.95 fluoride 66.319 2021 5747 2 0.35
3 1.26 0.000 20 86 1
4 1.49 chloride ©84.514 1469 4733 1 -0.88
5 1.81 nitrite 550.435 5489 21496 1 -1.28
6 2.77 bromide . 612.476 3069 15824 1 -1.30
7 3.17 nitrate '602.961 3395 20722 1 -1.35
8 4.61 phosphate 551.579 887 942¢ 1 -2.57
o 6.13 sulfate €648 .452 2157 27542 1 J.00
10 8.05 oxalate 555.168 1030 18647 1 0.00
Totals 3671.903 19616 12454:

File: 98082701.D02 Sample: 2IN21-A ICV
8.0
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5.0
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uS 30 fluoride
20 | chlolrid
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12/01/13

02:23 FAX

004
HNF-1645 REV, 0 @
Sample Name: 20N21-A CCV Date: 08/27/1598 15 47:49
‘Data File : C:\DX\DATA\98082701.D03
Method : C:\DX\METHOD\400ASYS2 . met
ACI Address: 1 System: 2 Inject#: 3 Detecto:-:CDM-1
Analyst Column: AG4A/AS4A anion column

alibration Volume Dilution Points Rate Start Stop Area Rej:ct

Sxternal

1 101 3000 bBHz 0.00 10.00 30

SEEKKEAIKFKKK KKK KKK N KK A ¥R ok Doak Report: ALL PEAKS ***k#dkkkxhdhk khkdhhdhkdk ks

Pk

[
QUEIAUTd WN P

Ret Component Concentration Height Area Bl. %Delta
Time Name - ug/ml ) Code

0.79 0.000 87 340 2 )
0.95 fluoride 64.808 1993 5613 2 .35
1.26 . 0.000 21 86 1

1.49 chloride 91.292 1621 5120 1 -9.88
1.81 nitrite 524.006 5479 20435 1 -L1.28
2.77 bromide 647.718 3275 . 16762 1 -1.54
3.17 nitrate 744.041 4100 25734 1 -1.35
4.61 phosphate 647.570 1041 1110¢E 1 -3.57
6.13 sulfate 705.934 2355 : 30037 1 J3.00
8.05 oxalate 541.133 1014 18173 1 J3.00

Totals 3966.501 20987 13340¢

us

8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0
-1.0

File: 98082701.D03 Sample: 20N21-A CCV
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12701713 02:24 FAX

Q005
HNF-1645 REV. 0
_ég&éié—Nam;: 5987002422 Date: 08/27/1998 16 00:16
Data File : C:\DX\DATA\98082701.D04
Method : C:\DX\METHOD\400ASYS2.met
ACI Address: 1 System: 2 Inject#: 4 Detecto:r:CDM-1
Analyst : Column: AG4A/AS4A anion column

"alibration Volume Dilution Points Rate Start Stop Area Rejrct

ixternal 1 21 3000 5Hz 0.00 10.00 30

KkEKKEKKK KA AK KR KKK XK * Xk N k% Peak Report: ALL Peaks *r#shkdkkkidhk chhhdkkkddkksks

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.79 . 0.000 82 324 2
2 0.95 fluoride 1.912 268 759 2 0.35
3 1.15 0.000 28 79 2
4 1.27 0.000 53 266 2
5 1.49 chloride 72.425 6673 20573 1 -0.88
6 3.20 nitrate 3.507 56 321 1 -9.31
7 6.13 sulfate 19.269 285 3781 1 3.00
Totals 97.113" 7446 26104

File: 98082701.D04 Sample: S98T002422
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5.0
40
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_ 12701713 02:24 FAX

HNF-1648 REV. 0 006
_gggéié—ﬁ;me: S98T002422 DUP . Date: 08/27/1998 16 12:42
Data File : C:\DX\DATA\98082701.D05
Method : C:\DX\METHOD\400ASYS2.met
ACI Address: 1 System: 2 Inject#: 5 Detecto:::CDM-1

Analyst Column: AG4A/AS4A anion column

alibration Volume Dilution Points Rate Start Stop Area Rej:ct

xternal 1 21 3000 5Hz 0.00 10.00 30

FkkU KKk kkkEX Rk kkkkkkkx ek k% Deak Report: ALL DPeaks **kswdkkkkdkrk® barkhkkkdhrkrs

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.79 0.000 87 357 2
2 0.95 fluoride 1.991 275 792 2 0.35
3 1.16 0.000 26 61 2
4 1.27 . 0.000 50 252 2
5 1.49 chloride 73.755 6769 20979 1 -0.88
6 3.21 nitrate 3.420 57 306 1 -9.10
7 6.13 sulfate 19.282 286 3784 1 3.00
Totals 98.447 7550 26531

File: 98082701.D05 Sample: S98T002422 DUP
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12/01/13 02:25 FAX

@oo7
HNF-1848 REV.0
—§;;5£;~ﬁ;;;: S;ST002422 SPIKE Date: 08/28/1998 10 25:53
Data File : C:\DX\DATA\98082451.D03
Method : C:\DX\METHOD\4000SYS2 .MET
ACI Address: 1 System: 2 Inject#: 3 Detecto::CDM-1
Analyst : Column: AG4A/AS4A anion column

alibration Volume Dilution Points Rate Start Stop Area Rej:ct

xternal 1 21 3000 '5Hz 0.00 10.00

AREARA KRR AR A ARk k R K FEFFE* Doak Report: ALl Peaks *#kkskdkkkddkdk bkkakhkrikhkkx

%$Delta

-J.
-L.
-1.
~-1.
.57

-J

88
64
78
56

.00
.00

Pk. Ret Component Concentration " Height Area Bl.
Num  Time Name ug/ml Code
1 0.79 0.000 158 600 2
2 0.95 fluoride 15.153 2241 6328 2
3 1.16 . 0.000 24 59 1
4 1.27 0.000 - 53 252 1
5 1.49 chloride 92.707 8684 26895 1
6 1.80 nitrite 110.225 5333 20681 1
7 2.76 bromide 123.578 2977 15342 1
8 3.16 nitrate 125.156 3417 2068¢ 1
9 4.61 phosphate 111.281 887 9142 1
10 6.13 sulfate 151.088 2459 3093¢ 1
11 8.05 oxalate 114.292 1035 18462 1
Totals 843.482 27269 14938¢
File: 98082451.D03 Sample: S98T002422 SPIKE
18
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us 8
6
4 sulfate
2 i phosrhate oxalate
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Minutes
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Method: LA-505-#5¥/161 Rev/Mod (=1

LSl
Worklist Comment: ICP ER-311 (DIRECT)

08/26/98 11:29 L509 372 2929 WESTINGHOUSE === HU-Jda4 200%W wuvl
" 08/20/98 15:54 /i I ” ;9808 RERTYT Page:
4-0004-1 1648 REV. 0 age: 1
LABCORE Data Entry Template for Worklist# 25774
Analyst: J(-I;?/U Instrument: ICPOA% ME%1 Book# T3BYYH

R A Test

S Type Sample# Matrix Group# Project

1 Icv @ICP-QC Q¢

2 ICB @ICP-QC QC

3 LLS @ICP-QC (C

4 ICSA @ICP-QC QC

5 ICSAB @ICP-QC QC

6 SERDIL. $98T002422 ¢ D @ICP-DO1l L‘IQUID

7 SAMPLE $98T002422 0 D @ICP-DO1 LIQUID . 98000453 ER-311 GRAB

Analytes Requested: AG-D-01 , AL-D-01 , AS-D-01 , B-D-01 , BA-D-01

BE-D-01 , BI-D-01 , CA-D-01 , CD-D-01 , CE-D-01 CO-D-01 ,
CR-D-01 , CU-D-01 , FE-D-01 , K-D-01 , LA-D-01 LI-D-01 ,
MG-D-01 , MN-D-01 , MO-D-01 , NA-D-01 , ND-D-01 NI-D-01 ,
p-D-01 , PB-D-01 , $-D-01 , SB-D-0l1 , SE-D-01 Si-D-01 ,
SM-p-01 , SR-D-01 , TI-D-01 , TL-D~01 , U-D-01 v-D-01 ,
ZN-D-01 ,  ZR-D-01" .: .

8 DUP $98T002422 0 D @ICP-D0O1l LIQUID

9 SPK, ’PP"'-) S98T002422 0 D @ICP-DO1 LIQUID

Tpke af (roppn) ME1E

-0 P‘[ ( PI’) @ICP-QC QC

-1 CCB @ICP-QC QC

_2 SAMPLE £598T002423 0 D @ICP-DO1 LIQUID 98000453 ER-311 GRAB

Analytes Requested: AG-D-01 , AL-D-01 , AS-D-Q1 , B-D-01 , BA-D-01

BE-D-01 , BI-D-01 , CA-D-01 , CD-D-01 , CE-D-0L Co-D-01 ,
CR-D-01 , CU-D-01 , FE-D~01 , K-D-01 , LA-D-01 LI-D-01 ,
MG-D-01 , MN-D-01 , MO-D-01 , NA-D-01L , ND-D-01 NI-D-01 ,
P-D-01 , PB-D-01 , $-D-01 , SB-D-01 , SE-D-01 SI-D-01 ,
SM-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 v-D-01 ,
ZN-D~01 , ZR-D-01

Data Entry Comments: // Q& &O (W / N

LAtz oA 29/9%. Gione PV

L,
e

* = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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\Z)%& 0§-14-7§

Final page for worklist # 25774

Analyst Signature Date
ST P18 DR ID
SY§TO0 RYAL vy
stgroodm ) R/ 4
stgrooqy G ¥ L
sygrooyad, X AT 10
SYETeotnl K AT 10
_Sy¥Toniyi3 o VR
Stgreonyaszy o N
sproaagny 4 F A
AR N A

Data Entry Comments:

Analyst Signature Date

%«éﬂmd(j,

08/26/98 11:29 o509 372 2929 _WESTINGHOUSE ->->-> M0-924 200W igoo2
A HNF-1645 REV. 0
" 08/20798 15:54 Page: 2
A-0004-1 . -
LABCORE Data Entry Template for Worklist# 25774
S Type Sampled# R A Test Matrix Group# Project
13 pbup 898T002423 0 D @ICP-DO1 LIQUID
14 SAMPLE S98T002424 0 D @ICP-DOLl LTQUID 98000453 ER-311 GRAB
Analytes Requested: AG-D-01 , AL-D-01 , AS-D-01 . B-D-01 , BA-D-01 ,
. BE-D-01 , BI-D-0l , CA-D-01 , €D-D-01 , CE-D-01 , CO-D-01 ,

CR-D-01 , CU-D-01 , FE-D-01 , K-D-01 , LA-D-01 , LI-D-01 ,
M@-D-01 , MN-D-01 , MO-D-01 , NA-D-01 ; ND-D-01 , NI-D-01 ,
P-D-01 , PB-D-01 , S~D-01 , SB-D-01 , 8B-D-01 , SI-D-01 ,
SM-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 , V-D-01 ,
ZN-D-01 ,. ZR-D-01

15 DUP §98T002424 0 D @ICP-DO1 LIQUID

16 ICSA @ICP-QC QC -

17 ICSAB @ICP-QC QC

18 Ccv @ICP-QC QC

19 CCB @ICP-QC QC

&2y 58

% = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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08/26/98 11:30 o509 372 2929 WESTINGHOUSE > M0-924 200W hoos

HNF-1648 REV. 0
Analysis Report Summary Wed 08-26-98 12:00:44 PM page 1
# Sample Name File Method Date Time OpID Type Mode
1 ICV 980826A° ICP2 08 98 08:53 DKS CONC
2 ICB 980826A ICP2 s; 6;9 08:56 DKS 8 cgnc
3 980826A ICP2 08726798 09:01 q CONC
4 ICSA 980826A ICP2 8/26/98 09:04 DKS § CONG
5 ICSA 980826A ICP2 08/26/98 09:08 DKS ¢ CONG
6 S98T002422 1, 980826A ICP2 08/26 09:22 DBKS S CONC
7 S98T002422— 980826A ICP2 08/26/9 09:25 DKS § CONC
8 8987002422 980826A ICP2 08/26/ 09:29 DKS S CONG
9 S98T002422"A 980826A ICP2 08/26/9 09:33 DKS s CONC
10 S98T002422™X 980826A ICP2 08/26/98 09:49 DKS S CONC
11 S98T002422AX .980826A ICP2 08/26/98 09:52 DKS S CONC
12 cev - 980826A ICP2 08/26/ 11:03 DKS @ CONG
13 ¢cB 980826A ICP2 087267 11:06 DKS q CONC
14 5987002423 980826A ICP2 08/26/9 11:10 DKS S CONC
¥5-3987602423—p 9808064 —ECPL 08/96//68— 1113 Ky
16 S98T002423™D 980826A ICP2 .08/26/9 11:18 DRKS § CONC
17 898T002424~ 980826A ICP2 08/26/9 11:22 DKS s CONGC
18 S98T002424 D '980826A ICP2 08/26/9 11:27 DRSS s CONG
19 ICsA - 980826A ICP2 08/26/98 11:33 DKS Q CONGC
20 ICSAB 9808264 ICP2 08/26/98 11:37 DKS Q CONC
21 ¢cCV_ 1 980826A ICP2 08/26/98 11:53 DKS Q CONC
22 GGB™1 9808264 ICP2 08/26/98 11:57 DKS ¢ CONC
XK Jé% | £R-31
onw?# SIET00 31
Workls1" MTTH ST¥TO0 1,743
s98T00 W1y

; NOLOGIST/GHEMIST THAT
¢ AROVE REPRESENTS CHEMICAL TECH ; .
-"LE"Y;«D;’:/BE%?(\{F%E‘B O ALIBRATION/ANALYSIS ON PAGES

ow
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08/26/98  11:31 @509 372 2929 - _WESTINGHOUSE > MO-~924 200W @004
HNF-1848 REV. 0
Analysis Report Averages Wed 08-26-98 12:00:44 PM page 2
# Sample Name Ag Al As B Ba Be
1 ICV 4,9275 4.8 .0072 4.9238 4.9426 5.0395
2 ICB 00051 -.00715 -.00189 .00320 -,00003 -,00009
3 LLS 02341  .10654 20856 .10173 .09802 .01019
4 ICSA .0037 246.41 1420 -.00795 00023 00018
- 5 ICSAB 95427 242,11 05200 -.00937 46148 47830
6 S98T002422 1, 12217 2.7928 06716  .14731  .05515 00245
7 §98T002422™ 12209 2.7162 -.04321 12869 .05509 00351
8 S98T002422 12577 2.7473 ~.04569 .13182 . 0555 00344
9 S98T002422 A 1.2510 4.6024 .1493  2,0516 1.97 1.9937
10 S98T002422°X 15497 2.9078 -.12321 11913 .05303 00669
11 S98T002422”AX 165.91 195.82 199.07 197.07 198.7 196.14
12 cev - 4.8296 4.7874 4.9407 4.8089 4.8282 4,9363
13 CCE 00129 .00175 01095 .0009 00000 00022 ’
14 S98T002423 10972 2.5722 -,00806 ,11689 05564 00310 F147
—15—-S98% 423D 06678 17973 3347 08690 03863 00188 jz ‘At
16 S98T002423 D 10130  2.5262 -.04770 .11756 .05481 00265
17 5987002424~ 10401 2.6553 -.00133 ,11796 .05129 .00325
18 S98T002424 D 09790 2.6353 -,0195 .12867 .05193 0322
19 IcsA - 00258 237.36 02876 -.00689 .00019 00018
20 ICSAB 93612 235.20 04528 ~.01189 4407 46280
21 CCVv_ 1 4,9055 4,.8929 5.0202 4,9023 4.,9405 5.0751
22 CCBT1 00118 .00867 -.00115 .00511 .00000 00000
# Sample Name Bi Ca cd Ce Co Cr
1 10V 5.0323 5.0180 5.0342 5.0291 4.9793 4.9638
2 ICB ~-.00368 .00531 00005 .00227 .00085 -,00044
3 LLS 9735 .23400 01188 .21344 . 04267 045
4 ICS ~.04569 255,55 00520 .00999 00166 -,00056
5 ICSAB -.02853 252.68 94330 200912 45845 . 46481
6 S98T002422 1, 92784 7.5444 ~.04369 .-,01564 -,00722 -.00161
7 $98T002422~ .92098 7.3218 -.03939 -.09662 .00922 .13614
8 598T002422 D .85679 7.2546 --03588 -.10501 -.00429 .04381
9 8% 1001422—A 2.81. 9.1691 1.9134 1.8857 1.9121 1.9510
10 $987002422™X 1.4200 7.4708 -:02766 -.02192 -.02628 .02758
11 598T002422"AX% 201.73 206.29 196,29 198.98 196.30 197.44
12 cecv - 4.9562 4,8932 4.9158 4.9169 4,8606 4.8487
13 ¢CB -.00167 .00708  .00022  .00520 .00182 00000
14 598T002423 82810 8. 3260 -.04065 -.08158 .00062 01492 ‘&8; ll,‘ﬂ"
16 9870024237 D .87331 8.4688 -.04119 - .09445 .01260 08818
17 S98T002424~ .84329 8.0695 -.04256 -.10114 -.00114 02053
18 S98T002424 D 85770 7.9015 -.03948 -.11245 -.00489 00364
19 ICSA - 01421 254,15 00448 .00761 .00325 -.001
20 ICSAB -.01247 251,25 92475 .01133 45347 45895
21 cCv 5.0527 4.9671 5.0341 5.0493 4,9602 4.9386
22 CGB”. 1 ~60703 .00417 .00017 . 00202 00012 -.00096
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08/26/98 11:32 D509 372 2929 WESTINGHOUSE »>-=> M0O-924 200W 1005
HNF-1645 REV. 0
Analysis Report Averages © Wed 08-26-98 12:00:44 PY page 3
# Sample Name Cu Eu Fe K La Li
1 Iov 4.7599 .00689  4.8202 5.,2246 5,0018 5.0770
2 ICB 00041 00 00 .047 . 00007 00020
3 LLS 1749 00020 09860 Q.76161 .10329 02149
4 ICSA 00301 0109 93.559 .13943 2700450  .00222
5 ICSAB 46732 01479  91.988 .11916  -.00332 99304
6 S9!T002422 L -1.0733 -.05477 -3.8143 4,1456 .01300 -.00339
7 §987002422~ -1.0503 -.05436 -3,6450 3.4675 00515 00155
8 5987002422 D -1,0937 -.05875 -3.8341 3.6366 00826 -.00065
9 S98T002422A 81135  -.05318 -1.8171 5.7275 1.9750 1.957¢
10 S98T002422°X -1.0384 -.06479 -3.7184 5.5123 01312 -.00720
11 s9 T002422‘Ax 185,71 22087 185.19 206.18 198,33 167.35
12 ¢C 4.6723 00643  4.6994 4.9599 4.8989 48844
13 GGB 00010 00002 00117 .03716 00055 00050
14 898T002423 -.91193 -.04671 -3.3146 3,257 00552 00211
1+5—5987002423—D 65138 008682 3692424956 00304 01678 &-XLU,‘W
16 §98T002423°D ~.89600 -.04350 -3.3292 3.4841 00540 0021
17 s98T002424— -.93799 -.042454 -3.4440 3.0459 0497 00339
18 $98T002424 D -.95615 -,04368 -3,5229 3,688 00694 00219
19 1IC8A - 00313 .00564  91.358 .21654  -,00468 .00333
20 ICSAB 44325 00721  90.00 26864  -,00335 .92313
21 cev_ 1 4.7972 00621 4.8160 9746 5.0231 5,0159
22 GCB1 -.00005 .00058 00001 09168 00057 ¢0051
# Sample Name Mg Mn ¥o Na Nd Ni
1 IcVY 5.0198  4.924 4.9997  5.2801 5.0122 5.0168
2 ICB -.00217 .00006 00047 04239 -.00128 -.00092
3 S .21341 1991 10074 21399 9868 4049
4 ICSA 252.30 -,00513 -.01234 196.33 00404 -.00058
5 ICSAB 247.10 44417  -.01790 192.99  2,00044 .90060
6 SJBT002422 L 1.4941 23099  -.00563 436.03 -.00669 ,18936
7 8987002422~ 1.4249 22496 03850 421.80 06362 26600
8 §98T002422 D 1.5348 22126 02751  424.62 01377 25399
9 S98T002422™A 3.3451  2,1055 1.9633  417.86 1.9464 2-1688
10 $98T002422"X 1.5255 22447  -.00649 436.29 -.01248 ,18945
1l 898T002422”AX 205.04 197.39 .91  625.83 3.34 196,25
12 ccv - 4.9135  4.8098  4,9006  5.0625 4.8923 4.8647
13 CGE .00097 0001 00094 . 04802 -.00068 -,00023
14 $98T002423 1.7131 20854 02314  373.09 363 21309 P g
16 s98T002423°D 1.6176 21458 02864  375.71 04580 18506
17 598T002424~ 1.516 21844 01633 383,27 00736 17400
18 §98T002424 D 1,5047 1509 2223  385.21  -,00093 .14175
19 IGSA - 242.74  -.00420 -,01896 182.28 -.00051 -.00524
20 ICSAB 239.24 43744  -.01853 1.15 -.00180 .89897
21 cov_1 5.0335 4,9137 5.0109 5.2436 5.0477 4.9791
22 ¢cCcBT1 .00642 .00030 03751 .00154 -.00165

24



08/26/98 11:33 509 372 2929 WESTINGHOUSE ---> M0O-924 200W
, HNF-1848 REV. 0

Analysis Report Averages Wed 08-26-98 12:00:44 PM page 4
## Sample Name P Pb s Sb Se si

1 10V 4.8909 4.8625 4.8547 5.0106 4.7248  4,9568

2 ICB 00862  -.00679 -.00513 .00822 -.00343 .00433

3 LIS 39839 .20175 .19647 .10461 019 Q.13617

4 ICSA .03811 .0185 -.01432 -,00104 .03913 -.00438

5 ICSAB .04030 .96461  -.03062 .00633 .03553  -,00281

6 S98T002422 1L .88215  -.00515 .7697 937 .13150  3,9354

7 898T002422~ ,95729 .14505  6.6464 05471 6924  3,8927

8 598T002422 D 1.0126 .06037  6.4616 .07745 21447  3.8417

9 S98T0024227A .1108 . 9505 8.2828 2.0055 2,575 5.9724
10 $98T002422°X 91413 .09225 6.6296 -.07117 ,08827 3.9837
11 $98T002422”AX 197.47 198.32 198.60 199.67 95,11 211,97
12 ¢cgov - 4.8749  4.7597  4.7522  4.9229  4.6482  4.8435
13 ¢cB -.00083 -.00600 -.00503 -.00051 -.00659 ,00303
14 §98T002423 .96058 .08871  6.5403 .04387 .25536  3,7430 \Q{XL¢7X
——15~898¥99"é23—a——————-————-69391———1793ﬂ62——#77##7—~—-63629———738638———2—9178——
16 $98T0024237D 90721 12442 6.7376 .06414 122465  3.8279
17 987002424~ 8943 .07241  6.5845 .05549 .18136  3.9295
18 S9BT002424 D- .96025 (06141  6.4464 07821 .22686  3,8796
19 I .05228 .02283 -.03747 .00489 .06770 .00597
20 IGSAB , 0486 296717 -.01279 .00245 .07468 ,00519
21 ¢ov 1 4.9539  4.8568 4.8664 5,025 4,7883  5,0217
22 GCB”1 -.00085 -.00129 .00389 00392 .00099 .00846

# Sample Name Sm Sr Th Ti T1 u

1 Icy 4.9532 4.9362 23530 4.9710  4,7365 9,6326

2 ICB -.00037 .000 -.00298 -.00046 ,00853 .00221

3 LLS 19422 .0199 .01003 .01982 41144 46956

4 ICSA -.02297 .00189 .00201 -00069  -.03210 -.08953

5 ICSAB -.02046 .00191 . 00635 00116  -,02884 -.08754

6 S98T002422 1 -.16206 ,23167 6.5536 .02321 -12826  362.13

7 $98T002422~ -.11663 .22935 6.2242 3687 -.05606 360,31

8 $98T002422 D -.14181 .23145 6.1970 02579  -.03174 367.66

9 $98T002422”A 1.8212 2.1981  6.2050 8047  1.7936  365.06
10 8987002422 X =, 24407 ,22947 6.5196 -0206 -.15294 357.

11 898T002422™AX 192.18 196.57 15.75 196.18 193.55 729.25
12 ¢cev 4.8644  4.8302 -23807  4.8633  4,6822  9,4080
13 ¢C .00100 .00004 .0024) .00023 . 00749 .00166
14 5981002423 Ciggaes 203930 27078 02670 100447 320.12 yy
oo £y N TR TLFITY ThILLT ¥ U7 VIJo0 S OUZ7TV Ll 2R
16 $9870024237D -.08023 .21043 5.7059 03326  -.03767 318.93 o
17 S98T002424~ -.06243 21314 5,9479 02821  -.01339 326.25

18 $98T002424 D -.08312 ,2136 5.8972 02707 -.00564 329,80
19 ICcsA = -.00483 .00173 .01442 .00189 ,00204  -.10932
20 ICSAB -.00766 ,00170 .00737 -00074 - .00146 -.09962
21 6oV 1 4.9997 4.9635 106  4,9978 8166  9.7202
22 CCBT1 .00281 .60008 :700248 00044 02693 .01252

[doos



08/26/98 11:34 o509 372 2929 . WESTINGHOUSE »>->-> MO-924 200W @oo7

* HNF-1845 REV. 0
Analysis Report Averages Wed 08-26-98 12:00:44 PM page 5

{## Sample Name v Y Zn Zr

1 Icv 4,9338 01534 4.7186 4,9513

2 ICB .00000 .00000  -.00008 ,00022

3 LLS .09874 .00003 .01896 .01901

4 ICSA -.00011 .00732 -.00434 -.00326

5 ICSAB .46248  .00740  .91603  -.00325

6 S98T002422 L .03587 -.00579 .31837 -.52679

7 $98T002422™ .03634 - 485 .30950 -.50097

8 S98T002422 D .02435 -.00766 .30172 ~.50623

9 S98T002422 2.0265 -.00374 . 2054 1.4594
10 S98T002422™X .02410 -,01264 .30865 -.53975
11 S987T002422”AX 195,51  .31075 185.87 195,28
12 ¢cCV R 4.8269 .01481 4.6163 4,8496
b s ol sl i o,

S98T00: . -. . -.

155687002423 —D 0891661221 23516 29768 1448
16 S98T002423™ D .05130 -.00043 . 44 -.45231
17 S98T002424™ .05591 -.00009 98 -.46933

18 S98T002424 D .04757 -.00208 3424 ~.46976

19 ICSA - .00442 . .00819 -.00357 -.00213
20 ICSAB .45584 .00787 .90970 -.00160
21 ccv_ 1 4,9405 .01506 4.7083 4.9728
22 GCB”1 .00123 .00022 -.00051 .00081

b
0g-14-7%
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worklistdata2 Version 1.0 05/15/96 HNF-1648 REV. 0 Page: 1
09/23/98 08:12

LABCORE Completed Worklist Report for Worklist# 26268

Analyst: bjg Instroment; ICPMS1 Book#: 7/Avlo-F
Method: LA-506-101 Rev/Mod A-1
Worklist Comment: ICP/MS ER-311 (DIRECT)

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

1 Icv [ @MsU238 U238 Qac 0.020 1.96e-02 98.000 % Recovery
2 ICB 0 @Msu-QCc U233 Qc 1 <2.31le-5 Ratio

2 ICB 0 @ISU-QC U234 Qe 1 <4. 412‘- 5 Ratio

2 ICB o @MsSU-QC U235 Qc 1 <2.94e-5 . Ratio

2 ICB ] eMSU-QC U236 Qc 1 «3.22e-5 Ratio

2 ICB o eMsT-QC U238 Qc 1 <1.57e-5 Ratio

3 SAMPLE 898T002422 0 A @MsSU-D1 U233-D1 LIQUID N/A < 2.358e-01 0.236 ug/mb

3 SAMPLE S98T002422 0 A @ISU-D1 U234-D1  LIQUID N/A < 4.497e-01 0.450 ug/mbL

3 SAMPLE $98T002422 0 A @MSU-D1 U235-D1 LIQUID N/A 2.317e+00 0.300 ug/mL

3 SAMPLE S98T002422 0 A @dsSU-D1 U236-D1 LIQUID N/A < 3.287e-01 0.329 ug/mL

3 SAMPLE S98T002422 © A @MSU-D1 U238-D1 LIQUID N/A 3.557e+02 0.161 ug/mbL

4 DOP £98T002422 0 A @4sU-D1 U233-D1I LIQUID <2.36e-1 <2.36e-1 RPD

4 DUP 898T002422 0 A @M4SU-D1 U234-D1 LIQUID <4.50e-1 <4.50e-1 RPD

4 DUP $98T002422 0 A @MsU-D1 U235-D1 LIQUID 2.32e+00 2.54e+00 9.053 RPD

4 bdup $98T002422 0 A @MSU-D1 DU236-D1 LIQUID <3.29%e-1 <3.29%e-1 RPD

4 DUP $98T002422 0 A @MSU-D1 U238-D1 LIQUID 3.56e+02 3.82e+02 7.046 RPD

5 SPK S98T002422 0 A @MsSU-D1 U233-D1 LIQUID ? -9.96e-3 % Recovery
5 SPK $98T002422 © A @MSU-D1 U234-D1 LIQUID ? 3.63e-02 % Recovery
5 SPK 898T002422 0 A @MSU-D1 U235-D1  LIQUID ? 3.85e+00 % Recovery
5 SPK S98T002422 0 A @MSU-D1 U236-D1  LIQUID ? 1.29e-01 % Recovery
5 SPK S98T002422 0 A @4sSU-D1  U238-D1 LIQUID 575.0 5.51le+02 95.826 % Recovery
6 SAMPLE S98T002423 0 A @MsU-DI U233-D1 LIQUID NZA < 2.358e-01 0.236 ‘ug/mhL

6 SAMPLE S98T002423 0 A eéMsU-D1 U234-D1I LIQUID N/A < 4.497e-01 0.450 ug/mhL

6 SAMPLE $98T002423 0 A @¥SU-D1 U235-D1 LIQUID N/A 2.350e+00 0.300 ug/mL

€ SAMPLE S98T002423 0 A @M4SU-D1 U236-D1 LIQUID N/A < 3.287e-01 0.329 ug/nL

6 SAMPLE 898T002423 0 A @MSU-D1 U238-D1  LIQUID N/A 3.653e+02 0.161 ug/mb

7 DUP 5987002423 © A @M¥SU-D1 U233-DP1 LIQUID <2.36e-1 <2.36e-1 RPD

7 DUP S98T002423 0 A @MSU-D1  U234-D1 LIQUID <4.50e-1 <4.50e-1 RPD

7 DUP S98T002423 O A @MSU-D1 U235-D1 LIQUID 2.35e+00 2.32e4+00 1.285 RPD

7 DUP S98T002423 0 A @MSU-D1 U236-D1 LIQUID <3.29e-1 <3.29%e-1 RPD

7 DUP S98T002423 0 A @M4SU-D1 U238-D1 LIQUID 3.65e+02 3.5%e+02 1.657 RPD

8 SAMPLE $98T002424 0 A @MSU-D1 U233-D1 LIQUID N/A < 2.358e-01 0.236 ug/mL

8 SAMPLE S98T002424 0 A @MSU-D1 U234-D1 LIQUID N/A < 4.497e-01 0.450 ug/mb

8 SAMPLE S98T002424 0 A @MsSU-D1 U235-D1 LIQUID N/A 2.413e+00 0.300 ug/mL

8 SAMPLR 898T002424 0 A @MSU-D1 U236-D1 LIQUID N/A < 3.287e-01 0.329 ug/nL

8 SAMPLE $987002424 0 A @MSU-D1  U238-D1 LIQUID N/A 3.702e+02 0.161 ug/mk

9 DOP $98T002424 0 A @sSU-D1  U233-D1 LIQUID <2.36e-1 <2.36e-1 RPD

9 bup $98T002424 0 A @MSU-D1 U234-D1 LIQUID <4.50e-1 <4.50e-1 RPFD

9 DUP $98T002424 0 A eMsSU-D1 U235-D1 LIQUID 2.41le+00 2.40e+00 0.416 RPD

9 DUP S98T002424 0 A @MSU-D1 U236-D1 LIQUID <3.2%e-1 <3.2%e-1 RPD

9 pup $98T002424 0 A @MSU-D1 U238-D1  LIQUID 3.70@+02 3.58e+02 3.297 RPD

Units shown for QC (BLK/BKG) may not reflect the actual units.




M 1

worklistdata2 Version 1.0 05/15/96 HNF-1648 REV. 0 Page: 2
09/23/98 08:12
LABCORE Completed Worklist Report for Worklist# 26268

SeqType  Sample# R A Test Matrix  Actual Found DL or Yield Umit

10 ccv 0 @isu238 U238 Qc 0.020 2.02e-02 101.000 % Recovery .

11 ccB 0 @MsSU-QC U233 Qc 1 <2.3le-5 Ratio

11 cCB o @sSU-QC U234 Qc 1 <4.4le-5 Ratio

11 CCB o @MSU-0C U235 [+1=] 1 <2.94e-5 Ratio

11 CCB [ @MSU-QC U236 [+1o} 1 <3.22e-5 Ratio

11 CCB 0 @MsSU-QC U238 Qc 1 <1.57a-5 Ratio

Final page for worklist# 26268

Analyst Signature Date Analyst Signature Date
){J . ﬂ/‘«(‘ﬁ Y53/08
Reviewer Signature “Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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) ‘ File # U02224.7TXT
09/23/98 07:01 HNF-1645 REV. 0 Page:

% LABCORE Data Entry Template for Worklist# 26268

Analyst: BJCG  Instrument: ICPMS! Book# Z/N(o-7

Method: LA-506-101 Rev/Mod A~
Worklist Comment: ICP/MS ER-311 (DIRECT)

S Type Sample# R A Test Matrix Group# Project

1 ICV @MSU238 QC

2 ICB @MSU-Al LIQUID

3 SAMPLE $98T002422 0 A @MSU-D1 LIQUID 98000453 ER-311 GRAB

Analytes Requested: U233-D1 , U234-Dl , U235-D1 , U236-D1 , U238-D1

4 DUP $98T002422 0 A @MSU-D1 LIQUID
5 SPK $98T002422 0 A @MSU-D1 LIQUID
6 SAMPLE $98T002423 0 A @MSU-D1 LIQUID 98000453 ER-311 GRAB

Analytes Requested: U233-D1 , U234-D1 , U235-D1 , U236-D1 , U238-D1
7 DUP S$98T002423 0 A @MSU-D1 LIQUID

8 SAMPLE $98T002424 0 A @MSU-D1 LIQUID 98000453 ER-311 GRAB
Analytes Requested: U233-D1 , U234-D1 , U235-D1 , U236-D1 , U238-D1

9 DUP $98T002424 0 A @MSU-D1 LIQUID
10 cCv eMSU238  QC
11 CCB @MSU-Al LIQUID

Lo )&_/pyl_ Brn . Final page for worklist # 26268

BJ& 9/22/2¢

Analyst Signature Date D.F. Analyst Signature Date
STPToo 2¢22  0-10-3/0nk 010~ 1928 1230/

2422.D " " 10201

2y2e-A 14 " 10207

2423 " 0 12201

2923.D " . o> 20/

2929 " “ /0 30 1

’.‘;q_b L3 " 70 20/

Data Entry Comments: M @Z e /6/ s

iy

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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XCP MS Parsar  HNF-1845REV.0

I.SO__U Method  -pefinitions and Calculations

Data file requircments:
The method in cach section is identificd by the line:
Mcthod=ISO_U

The background is identified by the linc:
Comment=background
or
Comment=BACKGROUND
" The first two sections ofthe file will contain the background mfommuon

If Mode=IR ther the avg column in the Results section contains lsolopc ratio values. If Mode=CONC,
then the avg columa contains concentration values for U235 and U238 in ppb: the rest are IR values.

Dilution factors (if not equal to 1.0) arc on the comment linc for each (ray slot.
Commeni(= x df{or DF) where x is the dilution factor
If the comment is blank, the dilution factor is 1.0.

Concentration calculation:

If the analyte is not U235 or U238, then the cﬂcuhtxon for each analyte is as follows:

concentration(analytc) = conceniration (U235) = [ IR(analyle) - BackgroundIR(analyte) ]
[ IR(U235) - Backarounle(U235) 1* 10007

U235 and U238 results are divided by 4/000 lo convert the units to ppm.

Detection Limit calculation :
If the result is less than the detection limit. then the result is replaced by the detection limit and the range
field is set lo ‘<’.- ’

The detection limit for all analy(cs is:
Detection Limit = 15 * Background stddev(analyte Xy * {ICV Concenlrauon(UBSﬂ
(analyte x) ({ICV IR(U235)] - [BackgroundiR(U235) ] ) * 1000

In addition. all calculations are corrected for digest and dilution factors.
Spikes:

Spike results will only be calculated for U238.
The sample contribution to the spike is calculated by the same method uscd for the Actinide method.
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12/26/13 07:40 FAX ' @oo2

Anélysié Report HNF-1848 REV. 0 09/22/98 13:40:08 page 1
“lethod: MS_TUNE - Sample Name: ms tune o Operator: ojg
“omment : )
Run Time: 09/22/98 13:39 Type: Unk Mode: INT Corr.Fact: 1.000000
Elem Inf115])
T.ine 115/pulse
nits Cts/S
~\e 57750.
Stddev 1661.
sRSD 2.876
H1 60310.
H 2 56960.
=3 57340.
4 56240.
=353 59350.
13 57180.
7 ) 55610.
k8 60330.
¥ 9 56750.
¥ 10 57450.
-3

o
g sp7002422, 2%, 7

F/ # 07224 TxT

ey
oty O

SIGNATURE ABOVE REPRES M M
SATURE ABOVE REPRESENTS CHE
COMPLETEDVERIFIED THE CAL;’BRAT.*OI\!/’ﬁCu\,?/L\J{ES?g g%’-%%ST/CHE oyar

ESAH__WQLQL;
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12/26/13 07:40 FAX @oo3

!.ne{lysis' Report HNF-1645 REV. 0 © 09/22/98 13:42:02 page 1
lethod: MS_TUNE " Sample Name: ms tune Operator: ojg
—omment :

2un Time: 09/22/98 13:41 Type: Unk " Mode: INT Corr.Fact: 1.000000
=lem Inf115]

Line 115/pulse

Jnits Cts/S

g 58860.

Stddev 1233.

=RSD 2.095

47 60490.

42 59920.

3 57480.

b4 587890.

35 58000.

i 6 58770.

7 58080.

3] . 56960.

b o 59850.

§10 60290.
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12/26/13 07:40 FAX [doo4

snavlysisy Report HNF-1645 REV. 0 09/22/98 13:43:22 pace 1
~lethod: MS_TUNE Sample Name: ms tune Operator: bjg
“omment : )

2un Time: 09/22/98 13:42 Type: Unk Mode: INT Corr.Fact: 1.000000
=lem In[115]

_ine 115/pulse

Jnits Cts/S

Avg : 58490.

Stddev . . 1154.

=RSD 1.972

41 58750.

+2 58440.

+3 ' 58770.

54 58190.

=) 56760.

6 61060.

= 58650.

2 8 57100.

£ 58300.

H10 58850.

103




12/26/713 07:41 FAX

analysié Report

“ethod: ISO_U Sample Name:
—omment :

Run Time: 09/22/98 13:46 Type:
=lem U_[235]
~ine 235/pulse
Jnits Cts/s
g 2.985
Stddev .683
sRSD 22.89
$1 ’ 2.033
42 3.362
=3 3.338
24 2.517
1) 3.673
Int. Std. Ir{193]
“ine 193 /pulse
Jnits Cts/S
Vg 4.5631
Stddev .1619
=RSD 3.5487
41 4.4279
=¥ 4.6100
B 3 4.6435
4 4.3697
S 4.7645

HNF-1645 REV. 0

BLANK
std

U [238]
238/pulse
Cts/s
6.331
1.142
18.04

.098
.616
. 845
.010
.087

[T ) )

104

09/22/98

Mode: IR

13:48:21
Operator:

Corr.Fact:

@oos
page 1

1.000000




12/26/13 07:41 FAX

HNF-1645 REV. 0

analysié Report

Jethod: ISO_U Sample Name: U High Std

—omment :

Run Time: 09/22/98 13:49 Type: Std M
=lem U_[235] U_[238]
“ine 235/pulse 238/pulse
Jnits Cts/S Cts/s
AVY 262.2 34180.
Stddev 12.3 1342,
=RSD 4.704 3.926
+1 246.7 33350.
=¥ 258.2 32710.
=43 267.3 35720.
4 258.8 33640.
S 27%.9 35480.
Int. Std. Ir[193]

“ine 193/pulse

Jnits Cts/8

:\Yel 4.5017

Stddev .1385

%RSD 3.0770

H1 4.6470

2 4.6346

3 4.4120

B4 4.4856

g S 4.3254

105

09/22/98

ode: IR

13:50:16
Operator:

Corr.Fact:

@1oos
page 1

1.000000




12726713 07:41 FAX

analysié Report

HNF-1645 REV. 0

Jethod: ISO_U Sample Name: blank
“omment : background

Run Time: 09/22/98 13:54 Type: Unk
Slem U_[233] U_[234]
“ine 233 /pulse 234 /pulse
Jnits Cts/s Cts/S
Avg 2.738 2.862
Stddev .565 1.078
%RSD 20.64 37.66
+1 2.074 2.292
+2 3.012 1.896
+3 2.659 3.700
=4 3.541 4,316
S 2.406 2.105
Int. Std. Ir[1931]

Line 193 /pulse

Jnits Cts/S

B\ 4.5789

Stddev .2478

%RSD 5.4115

1 4.5812

§t2 4.4820

3 4.3243

=8 4.5182

5 4.9885

106

09/22/98 13:56:14

Operator:
Mode: IR Corr.Fact:
~U_[235] U_[236]
235/pulse 236 /pulse
Cts/S Cts/s
2.840 2.559%
.720 .788
25.35 30.80
2.619 3.602
3.012 1.896
2.081. 2.081
3.984 3.209
2.506 2.005&

@oo7
pace 1

1.000000
U_238]
238/pulse
ts/s
5.966
.385
6.455
6.439
5.466
;5.012
.197
5.713




12/26/13 07:41 FAX

Anélysié Report

vethod: ISO_U
“omment : background

HNF-1645 REV. 0

Sample Name: blank

Run Time: 09/22/98 13:54 Type: Unk
=lem U_[233] U_[234]
“ine 233 /pulse 234 /pulse
Jnits ppb ppb
=\"{e] 2.738 2.862
Stddev .565 1.078
5RSD 20.64 37.66
+1 2.074 . 2.292
B2 3.012 1.896
3 2.659 3.700
4 3.541 4.316
ES 2.406 2.105
Int. Std. Ir[193]
“iine 193 /pulse
Jnits Cts/S
vy 4 .5789
Stddev .2478
=RSD 5.4115
=1 4.5812
R 2 4.4820
k3 4.3243
B4 4.5182
35 4.9885

09/22/98 13:56:54

Mede:

U_[235]
235/pulse
ppb
-.0004
.0020
499.5

-.0010
.0001
-.00285
.0027
-.0013

107

CONC

@oos
pace. 1
Operatox:
Corr.Fact: 1.000000
U_[236] T_[238]
236/pulse 233/pulse
ppb ppb
2.559 -.0011
788 .0011
30.80 105.4
3.602 .0003
1.896 -.0025
2.081 -.0008
3.209 -.0004
2.005 -.0018




12726713 07:42 FAX

\nalysis Report HNF-1648 REV. 0 09/22/98 14:00:52
“ethod: ISO_U Sample Name: iso_u check standard Operator:
“omment :

Run Time: 09/22/98 13:59 Type: Unk Mode: IR Corr.Fact:
=lem U_[233] U_[234] U_[235] U_[236]
“ine 233 /pulse 234 /pulse 235/pulse 236 /pulse
Jnits , Cts/8 Cte/S Cts/S cts/S
2\V/e4 2.951 4.6%4 265.6 . 7.988
Stddev .631 .518 . 13.8 .672
=RSD 21.40 11.04 5.211 8.408
3 3.096 4.194 252.7 7.890
j2 2.460 4.278 288.9 7.379
&3 3.220 4.976 259.1 8.001
4 2.198 5.442 265.9 9.10¢E
H#5 3.784 4.580 261.6 7.567
Int. Std. Ir(193]

Line 193/pulse

Jnits Cts/sS

vy 4.9212

Stddev .1870

%RSD 3.7991

=3 5.0066

H2 4.6753

3 5.1246

4 4.7778

45 5.0217

108

pace 1

1.000000

U_ 238]
238/pulse
Cts/S
33660.
.626.

4.832

3.990.
35160.
312630.
3:4250.
33250.

@oo9




12/26/13

07:42 FAX

wnalysis Report

"lethod :
“omment :

2un Time:

=lem
~ine
Jnits
vy
stddev
sRSD

31
=42
3
b4
H 5

Tnt. Std.

rine
Jnits
=\Ve |
Stddev
%RSD

¥i1
=¥
a3
ta
5

ISO_U

09/22/98

U_

HNF-1645 REV. 0

13:59 Type: Unk

{233]

233 /pulse

ppb
2.951
.631
21.40

.096
.460
.220
.198
.784

W N W W

Ir[193]

193/

4

(]

[S2 R G I SR V1

pulse
Cts/S
.9212
.1870
L7991

. 0066
.6753
.1246
L7778
.0217

U_[234]
234 /pulse
ppb

4.694
.518
'11.04

.194
.278
.976
.442
.580

T RSN

09/22/98 14:01:06

Mode:

U_

Sample Name: iso_u check standard

[235]

235/pulse

103

ppb
.7204
.0380

5.270

.6849
.7841
.7026
L7212
.7093

CONC

u_l

@o1i0
page 1

Operator:

Corr.Fact: 1.000000

236]

236 /pulse

7

ENERVCRN RN

ppb
.988
672
.408

.890
.379
.001
.105
.567

U_[238]
238 /pulse
ppb

97.78
4.72
4.832

92.95
105.0
94 .80
99.51
96.61




12/26/13

07:42 FAX

Analysis Report

~jethod:
“omment :

Run Time:

Elem

¥ ine
Jnits
Vg
sStddev
=RSD

B 1
B2
;3
it 4
#5

Int. Std.

L.ine
Jnits
_i\e
Stddev
%RSD

B 1
B 2
3
it 4
S

180_U

HNF-1645 REV. 0

Sample Name: icv

09/22/98 14:07 Type: Unk

U_

[233]

233 /pulse

Cts/S
4.110

.625
15.20

.389
. 741
.263
.508
. 651

Wk Wbk

Ir[193]

193/

5

ul

U s

pulse
Cts/S
.0081
.2545
.0816

.0124
.1678
.75086
.76986
.3403

U_[234]
234 /pulse
‘Cts/S

2.

924
438

14.99

2.594
2.612
2.
3
2

842

.669
.902

09/22/98 14:

Mode: IR

U_(235]
235/pulse
Cts/S

25.
1.

73
75

6.801

25
24
27

23

.74
.96
.47
27.
.22

26

09:39

igo11
page 1

Operator: »jg

Corr.Fact:

U_[236]
236/pulse
Cts/S
4,946
.739
14,93

.48¢8
. 257
.578&
.50¢&
.899

ST NN

1.000000

U_238]
238/pulse
Cts/S
739.
286.

4,252

15728.
3412
7072,
13975
5505.

o




12/26/13 ©07:42 FAX : do12

“nalysis Report HNF-1648 REV. 0 09/22/98 14:09:50 page 1
~jethod: ISO_U Sample Name: icv Operator: ojg
“omment :

Run Time: 09/22/98 14:07 Type: Unk Mode: CONC Corr.Fact: 1.000000
xlem U_[233] U_[234] U_[235] U_[236] U_[238]
T ine 233 /pulse 234 /pulse 235/pulse 236 /pulse 238/pulse
Jnits ppb ppb ppb ppb ppb
nvg 4.110 2.924 : .0624 4.946 19.56
Stddev : .625 -438 .0048 .739 .83
=RSD 15.20 14.99 7.694 14.93 4,256
1 4.389 2.594 .0624 4.489 15.53
it 2 4.741 2.612 . 0603 4.257 18.61
Ei 3 3.263 2.842 .0672 5.578 20.53
B4 4.508 3.669 .0666 4.508 20.25
§S 3.651 2.902 .0555 5.899%9 18.88
Int. Std.- Ir[193]

Line 193 /pulse

Jnits Cts/S

vy 5.0081

Stddev .2545

=RSD 5.0816

51 5.0124

=2 5.1678

53 4.7506

7 4.7696

S 5.3403

114




12/26/13

07:43 FAX

Anélysié Report

“ethod :
“omment :

Run Time:

=lem
~.ine
Jnits
Vg
Stddev
=5RSD

=31
2} 2
b3
k4
33

Int. Std.

Line
Jnits
=\ie
Stddev
%RSD

51
E2
3
b4
b 5

180U

HNF-1645 REV. 0

Sample Name: icb

09/22/98 14:13 Type: Unk

U_

[233]

233 /pulse

Cts/S
2.717

.625
22.99

.216
-991
.781
.216
.382

N WkF MW

Ir[193]

193/

4

2.

LT

pulse
Ctsa/s
.5422
.1361
9962

.5085
.5138
.7722
.5087
.4076

U_[234]
234/pulse
Cts/S
2.920
.974
33.35

2.551
3.323
2.305
1.996
4.424

11

09/22/98 14:14:29

Mode: IR

U_[235]
235/pulse
Cts/S
2.400
.647
26.97

2.994 .

2.880
1.991
2.662
1.475

do13
page 1

Operatox: bjg

Corr.Fact:

U_[236]
236/pulse
Cts/s
2.412
.520
21.57

1.000000

U_1238]
238/pulse
Cts/s
4.279
.5987

13.95

3.993
3.988
5.343
4.103
3.870




12/26/13

07:43 FAX

Anélysié Report

Jethod: ISO U

—“omment :
Run Time:

=lem
_ine
Jnits
=\fe
Stddev
=RSD

+1
42
43
1
%*5

Int. Std.
“ine
Jnits
nvg
Stddev
=RSD

1
P
43
44
45

09/22/98

U.—

HNF-1645 REV. 0

Sample Name: icb

14:13 Type: Unk

{233]

233 /pulse

NW RN W

pPpb
2.717
.625
22.99

.216
.981
.781
.216
.382

Ir[193]

193/

4

L -

L

pulse
Cts/S
.5422
.1361
.9962

.5085
.5138
L7722
.5087
.4076

U_[234]
234 /pulse
ppb

2.920
.974
33.35

2.551
3.323
2.305
1.996
4.424

s
09/22/98 14:14:38 page 1
Operator: bjg

Mode: CONC Corr.Fact: 1.000000
U_[235] U_[236] J_[238]
235/pulse 236/pulse 238/pulse
ppb ppb ppb
-.0016 2.412 -.0060
.0018 .520 .0017
110.8 21.57 29.10
.0000 1.885 -.0068
-.0003 2.326 -.0068
-.0027 3.248 -.0029
-.0008 2.107 -.0065
-.0041 2.496 ~-.0069

113




12/26/13 07:43 FAX
%nélysié Report
Jethod: ISO_ U

“omment: 10201 df
Run Time: 09/22/98

=lem U_[233]
“ine 233 /pulse
Jnits Cts/S
vy 2.822
Stddev .579
=RSD 20.50
+1 2.629
42 3.479
=3 2.487
=78 2.146
b S 3.370
Int. Std. Ir[193]
§.ine 193 /pulse
Jnits Cts/S
nvg 5.0072
Stddev .1le22
=RSD 3.2390
k1 5.1344
H2 4.8860
I3 5.2278
B4 4.8919
HS 4.8958

HNF-1645 REV. 0
Sample Name: 598002422

14:45 Type: Unk

igo1is

09/22/98 14:47:12 pacie 1

Operator: bjg

Mode: IR Corr.Fact: 1.000000
U_[234) U_{235) U_[236] U_238)
234 /pulse 235/pulse 236/pulse - 238/pulse
Cts/s Cts/S Cts/S ts/s
3.442 85.78 6.232 12010.
.661 . 2.21 .551 | 423 .
15.20 2.577 8.837 3.520
3.603 85.60 5.551 12010.
3.070 89.03 6.652 1.L980.
2.774 82.83 6.695 11320.
3.271 ) 86 .06 6.541 1:2340.
4.494 85.38" 5.71¢% 12370.
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12/26/13 07:44 FAX ho1s

al i 09/22/98 14:47:24 agre
nalysis Report HNF-1645 REV. 0 9/22/ . page 1
Method: ISO_U Sample Name: s98t002422 Operator: bjg
“omment: 10201 df. :

Run Time: 09/22/98 14:45 Type: Unk Mode: CONC Corr.Fact: 1.000000
Slem U_([233] U_[234] u_[235] U_[236} U_[238)
Line 233 /pulse 234/pulse 235/pulse 236/pulse 238/pulse
Jnits ppb ppb ppb ppb Ppb
Avg o 2.822 3.442 2271 . 6.232 34 .87
Stddev .579 .661 .0061 .551 1.23
sRSD 20.50 19.20 2.670 8.837 3.522

41 2.628 3.603 2266 5.551 34.88
42 3.479 3.070 .2360 6.652 34.81
3 2.487 2.774 .2190 6.695 32.88
=28 2.14¢6 3.271 .2278% 6.541 35.84
ES 3.370 4.494 .2260 5.719 35.893
Int. Std. Ir[193]

Line : 193 /pulse

Jnits Cts/S

Avg 5.0072

stddev 1622

Z%RSD 3.23%0

H#1 5.1344

2 4.8860

#3 5.2278

4 4.8919

#5 4.,8958
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12/26/13 07:44 FAX ' ) @o17

1veis ' 22/98 14:51:40 age 1
“nalysis Report HNF-1645 REV. 0 09/22/9 pacs )
Jethod: ISO U Sample Name: s98t002422_d Operator: »jg
“omment : 10201 d4df
Run Time: 09/22/98 14:49 Type: Unk " Mode: IR Corr.Fact: 1.000000
2lem U_[233] U_[234] U_[235] U_[236] U_1238]
~ine 233 /pulse 234 /pulse 235/pulse 236/pulse 238/pulse
Jnits Cts/s Cts/S Cts/S Cts/s Cts/S
g 2.922 . 3.783 93.73 6.460 12890.
Stddev .573 .706 5.16 . 734 270.
=RSD 19.61 18.67 5.500 11.36 2.087
+1 2.693 3.935 92.69 6.83¢% 1:2890.
42 2.270 4.541 102.2 6.59¢% 13250.
43 3.815 2.784 50.12 5.25¢ 1:2710.
=4 3.055 3.383 94 .49 7.202 12560.
+5 2.778 4.273 89.20 6.410C 13020.
Int. Std. Ir[193]

“ine 193 /pulse
Jnits Cte/s
vy 4.7129
Stddev .1201
=RSD 2.5476
+1 4.8281
+2 4.6249
43 4.8490
4 4.5823
35 4.6802

11¢€




12/26/13 07:45 FAX

HNF-1645 REV. 0

.nalysié Report

09/22/98 14:51:49

lethod: ISO_U Sample Name: s98t002422_d
“omment : 10201 df

2un Time: 09/22/98 14:49 Type: Unk Mode :
=lem U_[233] U_[234] U_[235]
Line 233 /pulse 234 /pulse 235/pulse
Jnits Ppb ppb pPb
=\Vfe} 2.922 3.783 .2489
Stddev .573 .706 .0141
=RSD 19.61 18.67 5.681
31 2.693 3.935 .2460
+2 2.270 4.541 .2720
33 3.815 2.784 .239%0
44 3.055 3.383 .2510
+5 2.778 4.273 .2365
Int. Std. Ir[193]

“ine 193/pulse

Jnits cts/sS

Vg 4.7129

Stddev .1201

=RSD 2.5476

=5 4.8281

=2 4.6249

3 4.8490

§4 4.5823

S 4.6802

117

CONC

@o1s
page 1
Operator: bijg
Corx.Fact: 1.000000
U_[236] U_[238]
236/pulse 238/pulse
ppb ppb
6.460 37.42
.734 .79
11.36 2.098
6.835 37.43
6.595 38.49
5.259 36.92
7.202 36.46
6.410 ) 37.82




12/26/13
anélysié Report
ethod:

“‘omment :
Run Time:

=lem
ine
Jnits
AVY
Stddev
=RSD

+1
$2
+3
44
=45

Int. Std.

“iine
nits
Vg
Stddev
=RSD

+1
42
+3
44
45

HNF-1648 REV. 0

118

Sample Name: s98t002422 a

14:53 Type: Unk Mode: IR
U_[233] U_[234] U_[235]
233 /pulse 234 /pulse 235/pulse
Cts/s Cts/S Cts/S
2.382 4.161 140.6
.226 .573 8.4
9.499 13.77 5.965
2.423 4.140 '142.5
2.718 4.077 122.7
2.416 4.430 147.8
2.133 3.297 134.3
2.218 4.859 148.8
Ir[193)]
193/pulse
Cts/S
4.9917
L1739
3.4845
4.9517
5.1502
44,9662
5.1564
4.7339

09/22/98 14:55:07
Operator: bjg

Cory.Fact:

U_[236]
.236/pulse
Cts/8
7.162

. 743

10.37

8.381
6.69¢
6.847
6.497
7.288&

go1y
pacie 1

1.000000

U_[238]
238/pulse
ts/S
18610.
709.

3.813

13410.
13780.
13580.
17640.
13610.




12/26/713 07:45 FAX Bo20
.nalysis Report HNF-1848 REV.0  09/22/98 14:55:16 page 1
“ethod: ISO_U Sample Name: s98t002422_a Operator: 2jg
~omment: 10201 df ) )
un Time: 09/22/98 14:53 Type: Unk Mode: CONC Corr.Fact: 1.000000
=lem U_[2323] U_[234] U_[235] U_[236] U_[238]
“ine 233 /pulse 234 /pulse 235/pulse 236/pulse 238/pulse
Inits ppb ppb ppb ppb ppb
vy 2.382 4.161 .3775 7.162 54 .05
Stddev .226 .573 .0230 .743 2.06
=RSD 9.499 13.77 6.094 10.37 3.814
+1 2.423 4.140 .3826 8.381 53.48
12 2.718 4.077 .3476 6.6899 54 .57
13 2.416 4.430 .3972 6.947 53.98
+4 2.133 3.297 .3602 6.497 51.25
45 2.218 4.85% .4000 7.288 56.97
Int. Std. Ir{193]

“ine 193/pulse

Jnits Cts/S

g 4.9917 6/'%" .

Stddev .1739 - '_A/aﬁ/ — 3 {[ df,’ 7 _

ZRSD 3.4845 (’(Z 3¢ e KD S
2 20

+1 4,9517

42 5.1502 - A /

43 4.9662 = 959 /

g 5.1564

2y 5 4.7339

143




12/26/13 07:46 FAX igo21

Analysié Report HNF-1845 REV. 0 09/22/98 14:58:39 page 1
“lethod: ISO_U Sample Name: s98t002423 Operator: djg

“omment : 10201 df

2un Time: 09/22/98 14:56 Type: Unk Mode: IR Corr.Fact: 1.000000
=lem U_[233] U_[234] U_[235] U_[236] U_238]
~ine 233 /pulse 234 /pulse 235/pulse 236/pulse 238/pulse
Jnits Cts/S Cts/s Cts/S Cts/s Cts/s
=\e] 3.030 3.842 . 86.97 6.377 12330.
Stddev 447 .898 o 8.10 .7889 852.
=RSD 14 .76 : 23.37 9.308 12.37 5.913
31 2.721 2.939 92.19 5.22¢t 1:2650.
=3 2.926 4.727 90.94> 6.303 13290.
%3 3.792 4.529 90.69 6.530 1:2780.
T 2.6%94 4.191 88.32 6.38% 11760.
S 3.014 2.825 72.71 7.440 11170.
Tnt. Std. Ir[193]

L.ine 193 /pulse

Jnits o Cts/S

Vg . 4.8205

Stddev .3444

=RSD 7.1449

1 4.5935

it 2 4.4425

3 4.7470

Ei 4 5.0104

=31 5.3089




12/26/13 07:46 FAX go22
analysis Report HNF-1645 REV. 0 09/22/98 14:58:47 page 1
lethod: ISO_U Sample Name: £98t002423 Operator: »jg
“omment: 10201 4Af’

Run Time: 09/22/98 14:56 Type: Unk Mode: CONC Corr.Fact: 1.000000
Zlem U_[233] U_[234] U_[235] U_[236] U_[238]
“ine 233/pulse 234 /pulse 235/pulse 236/pulse 238/pulse
Jnits ppb ppb ppb prb ppb
Avg 3.030 3.842 .2304 6.377 35.81
Stddev .447 .898 .0222 .789 2.48
=RSD 14.76 23.37 9.639 12.37 6.916
41 2.721 2.939 .2447 5.225 36.74
=} 2.926 4,727 .2413 6.303 38.60
3 3.792 4.529 .2406 6.530 37.13
b 4 2.694 4.191 L2341 6.387 34.16
§S 3.014 2.825 .1912 7.440 32.43
Tnt. Std. Ir[193]

L.ine 193 /pulse

Jnits Cts/s8

vy 4.8205

Stddev .3444

“RSD 7.1449

§ 1 4.5935

32 4.4425

H#3 4.7470

=13 5.0104

#5 5.3089

121




12726713 07:46 FAX @023

'

.nalysis Report HNF-1645 REV. 0 © 09/22/98 15:12:33 - pacge 1
lethod: ISO_U Sample Name: s98t002423_d Operator: bjg

“omment: 10201 df

2un Time: 09/22/98 15:11 Type: Unk Mode: IR Corr.Fact: 1.000000
Slem U_[233] U_[234] U_[235] U_[236] U_.238)
Line 233 /pulse 234 /pulse 235/pulse 236 /pulse 238/pulse
Jnits Cts/s Cts/sS Cts/s Cts/S Cts/s
AVY 2.976 3.739 85.87 6.103 1::120.
Stddev . .220 .691 4.75 1.285 410.
=RSD 7.379 18.47 5.534 21.06 3.388
31 2.895 2.998 83.64 3.92¢ 1:2250.
+2 3.366 3.577 89.53 6.417 12500.
+3 2.863 '3.606 78.58 7.317 12120.
$4 2.908 3.635 89.73 6.647 1:2290.
+5 2.847 4.881 87.86 6.202 11420.
Int. Std. Ir[193]

“ine 193/pulse

Jnits Cts/S

“Vvg 4.8070

Stddev .0781

=RSD 1.6242

H1 4.,8363

B2 4.,7529

k3 4.7148

B 4 4.8145

¥ S 4.9167

122




09/22/98 15:12:42

Mode:

U_[235]
235/pulse
ppb

.2273
.0130
5.733

.2212
.2374
- .2074

L2379 .

.2328

2/26/ :

" %3 oA I HNF-1845 REV. 0
“nalysis Report
“ethod: ISO.U Sample Name: s98t002423_d
“omment : 10201 df
Run Time: 09/22/98 15:11 Type: Unk
=lem U_[233] U_[234]
i.ine 233 /pulse 234 /pulse
Jnits PpPb ppb
nvg 2.976 3.739
Stddev .220 .691
=RSD 7.379 18.47
=y 2.895 2.998
%2 3.366 3.577
R 3 2.863 3.606
b4 2.908 3.635
353 2.847 4.881
Tnt. Std. Ir[193]
K ine 193 /pulse
Jnits Cts/S
\e] 4.8070
Stddev .0781
*%RSD 1.6242
1 4.8363
i 2 4.7529
i 3 4.7148
b4 4.8145
33 4.9167

123

CONC

@024
page 1
Operatoxr: ojg
Coxrxr.Fact: 1.000000
U_[236] U_{238]
236/pulse  238/pulse
ppb ppb
6.103 35.19
1.285 1.19
21.06 3.39%0
3.929 35.58
6.417 36.30
7.317 35.20
6.647 35.68
6.203 33.17




12/26/13
PR '

snalysis Report

07:47 FAX

lethod: ISO_U
“omment: 10201 df
Run Time: 09/22/98

Zlem U_[233]
_ine 233 /pulse
Jnits Cts/S
VY 2.955
Stddev .551
% RSD 18.66
11 3.756
=¥ 2.793
3 3.118
k4 2.870
S 2.238
Int. Std. Ir (193]
Line 193/pulse
Inite Cts/S
Vg 4.8306
Stddev .1784
%RSD 3.6930
H1 4.7919
b 2 4.8328
3¢ 5.1318
b4 4,7042
}S 4.6922

15:01 Type: Unk

HNF-1848 REV. 0

‘Sample Name: s98t002424

Mode: IR

U_[234] U [235]
234 /pulse 235/pulse
Cts/S Cts/S
3.821 89.22
1.028 3.08
26.91 3.448
5.008 91.09
2.483 85.15
3.313 89.15
4.677 93.11
3.623 87.59

124

09/22/98 15:03:36
Operator: bijg

Corr.Fact:

U_[236]
236/pulse
cts/s
6.613
1.313
15.85

.156
.75¢%
.677
.59¢C
.88E

ENRN TSN )Y

go2s
page 1

1.000000

U_238]
238/pulse
Cts/s
12500.
615.
1.924

12880.
12330.
111480.
12920.
12850.




12726713 07:48 FAX @026

.nalysis Report HNF-1845 REV. 0 09/22/98 15:03:44 pace 1
lethod: ISO_U Sample Name: s98t002424 Operator: big
“omment : 10201 df ) )

2un Time: 09/22/98 15:01 Type: Unk Mode: CONC Corr.Fact: 1.0000010
Tlem U_[233] U_[234] U_[235] U_[236] J_[238]
_ine 233 /pulse - 234/pulse 235/pulse 236 /pulse 238/pulse
Jnits ppb ppb ppb ppb ppb
Vg 2.955 . 3.821 .2365 6.613 36.29
Stddev .551 1.028 .0084 1.313 1.79
=RSD 18.66 26.91 3.568 19.85 4.926
41 3.756 5.008 .2417 6.156 37.42
32 2.793 2.483 .2254 7.758 35.81
+3 3.118 3.313 .2363 . 4.677 33.35
=4 2.870 4.677 L2472 6.590 37.54
=331 2.238 3.623 L2321 7.885 37.33
Tnt. Std. Ir[193] -

L.ine 193 /pulse

Jnits Cts/S

vy 4.8306

Stddev .1784

=RSD 3.6930

1 4.7919

2 4.8328

x| 5.1318

B2 4.7042

) 4.6922
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1272671

T,

mnalysis Report

67:48 FAX
HNF-1645 REV. 0

Kethod: ISO_U
“omment: 10201 4af

2un Time: 09/22/98 15:04 Type: Unk

Zlem U_[233] U_[234]
_ine 233 /pulse 234 /pulse
Jnits Cts/S Cts/S
avg 3.049 3.453
Stddev .288 .854
sRSD 9.449 24.72
41 3.235 3.039
32 2.808 2.912
43 2.754 3.601
+4 3.438 2.831
3 3.013 4.882
Int. Std. Ir (193]
Line 193/pulse
Jnits Cts/s
Avg 4.8773
3tddev .1484
ZRSD 3.0419
#1 5.1007
#2 4.8073
#3 4.7206
H#4 4.9450
#5 4.8132

1286

Sample Name: s98t002424_d

Mode: IR

U_[(235]
235/pulse
Cts/S
88.71
6.63
7.471

77.54
92.57
92.57
87.67
93.18

09/22/98 15:06:31

.Corr.Fact:

U [236]
236 /pulse
Cts/s
6.434
.881
13.70

.784
.969
.732
.763
.921

[S2B° SN R V)]

do27
pace 1

Operator: bijg

1.0000¢0

U_[238]
238/pulse
Cts/S
12090.
341.
$.822

12.680.
12590.
"1.930.
12040.
12220.



12/26/13 07:48 FAX [do28

Analysis Report - HNF-16848 REV. 0 09/22/98 15:06:42 page 1
Method: ISO_U Sample Name: s98t002424_d ~ Operator: bjg
Comment: 10201 df

Run Time: 09/22/98 15:04 Type: Unk Mode: CONC Corr.Fact: 1.000090
Elem U_[233] U_[234] U_[235] U_[236] U_[238]
Line 233 /pulse 234/pulse  235/pulse 236/pulse 228/pulse
Units ppb ppb ppb ppb ppb
Avg 3.049 3.453 .2351 6.434 35.12
Stddev .288 .854 .0182 .881 .99
%RSD 9.449 24.72 7.731 13.70 2.824
#1 3.235 3.039 .2045 5.784° 33.92
#2 2.808 2.912 .2457 6.969 36.58
#3 2.754 3.601 L2457 7.732 34 .64
#4 3.438 2,831 .2323 5.763 34.98
#5 3.013 4.882 .2474 5.921 35.48
Int. Std. Ir{193]

Line 193 /pulse

Units Cts/s

Avg © 4.8773

Stddev .1484

%RSD 3.041°%

#1 5.1007

#2 4.8073

#3 4,7206

#4 4.9450

#5 4.8132
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12726713

PRI

nalysis Report

07:48 FAX

HNF-1645 REV. 0

lev
Unk

U_[234]
234 /pulse
Cts/S
2.510
.232
5.252

2.535
2.367
2.589
2.223
2.835

fethod: ISO_U - Sample Name:
“omment :

2un Time: 09/22/98 15:18 Type:
=lem U_{233]
_ine 233 /pulse
Jnits Cts/S
vy ' 3.669
3tddev .358
sRSD 9.771
31 3.802
32 3.293
+3 3.935
£ 3.281
35 4.035
Int. Std. Ir(193]
Line 193/pulse
Jnits Cts/8
Avg 4.7460
Stddev .1074
%RSD 2.2623
H1 . ' 4.7341
H#2 4.8588
#3 4.8284
#4 4.7237 -
#5 4.5849

128

09/22/98 15:19:54

Mode: IR

U_[235])
235/pulse
Cts/S

25.
2.

98
47

9.494

28.
.84 .
.82
.92
.14

22
26
23
28

20

Corr.Fact:

U_[236)
236/pulse
Cts/S
5.103
.876
17.16

175
.425
.006
.022
.888

[ W S V|

Ao29
pace 1

Operator: big

1.0000C0

U_{238]
238/pulse
Cts/s
6948 .
150.

2.163

7174 .
6964 .
5756
849 .
5900,



__ 12726713 07:49 FAX do30
N veis HNF-1645 REV. 0 69/22/98 15:20:03 . page 1

analysis Report

Jethod: ISO_ U Sample Name: icv ©  Operator: 2jg
“omment : .

Run Time: 09/22/98 15:18 Type: Unk Mode: CONC Corr.Fact: 1.000000
Zlem U_[233] U_[234] U_[235] U_[236] U_[238]
“ine 233 /pulse 234 /pulse 235/pulse 236 /pulse 238/pulse
Jnits . ppb ppb : ppb ppb pPb
Avg 3.669 2.510 .0631 5.103 20.17
Stddev .358 .232 .0068 .876 .44
$RSD 9.771 9.252 10.73 17.16 2.165
31 3.802 2.535 .0692 5.175 20.83
42 3.2893 2.367 .0545 4.425 20.22
33 3.935 2.589 .0654 6.006 19.61
B4 3.281 2.223 .0574 4.022 20.17
kS 4.035 2.835 .0690 5.889 20.03
Int. Std. Ir{193]

Yine 193/pulse

Units Cts/S

avg 4.7460

Stddev 1074

%RSD 2.2623

H#1 4.7341

#2 4.8589

#3 4.8284

H#4 4.7237

+#5 4.5849

1283



12726713

PRI Y

«nalysis Report

07:49 FAX

Jethod: ISO U
“omment :

Sample Name:

HNF-1645 REV. 0

ieb

Run Time: 09/22/98 15:20 Type: Unk

Zlem U_[233]
Line 233 /pulse
Jnits Cts/s
avg 2.563
Stddev .604
5RSD 23.58
$1 3.233
32 2.806
43 2.525
34 2.659
KS 1.592
Int. Std. Ir[193]
Line 193 /pulse
Inits Cts/S
Avg 4.6109
Stddev .2214
%RSD 4.8019
#1 4.9488
H#2 4.4545
H#3 4.,5550
44 4.7005
#5 4.3958

U_[234]
234 /pulse
Cts/S
2.780
.373
13.43

.930
.918
.854
.127
.071

WD NN

1390

09/22/98 15:

Mode: IR
U_[235]
235/pulse
Cts/s
2.864
.710
24.77

.122
.031
.403
.127
.640

WNWwWwbN

@o31
22:15 pace 1
Operator: big
Corr.Fact: 1.000000
U_[236] U_238]
236/pulse 238/pulse
Cts/S Cts/s
2.593 7.215
.577 L.819
22.24 25,21
3.233 15.567
1.79¢ 10,33
2.744 5.586
2.234 '7.020
2.957 5.574



12726713

LS

_nalysis Report

07:50 FAX

HNF-1845 REV. 0
Kethod: ISO_U Sample Name: icb
“omment :
2un Time: 09/22/98 15:20 Type: Unk
Slem U_[233] U_[234]
_ine 233 /pulse 234 /pulse
Jnits ppb ppb
avg 2.563 2.780 "
Stddev .604 .373
sRSD 23.58 13.43
#1 ©3.233 2.930
42 2.806 2.918
13 2.525 2.854
34 2.659 2.127
35 1.592 3.071
Int. Std. Ir[193]
Line 193 /pulse
IJnits Cts/S
avg 4.6109
Stddev 2214
%RSD 4.8019
H#1 4.9488
H2 4.4545
#3 4.5550
H#4 4.7005
#5 4.,3958

@o32
09/22/98 15:22:24 page 1
Operator: ojg

Mode: CONC Corr.Fact: 1.000000
U_[235] U_[236] U_[238]
235/pulse 236/pulse 238/pulse
ppb ppb ppb
-.0003 2.593 .0026
.0019 577 .0053
590.6 22 .24 205.8
-.0024 3.233 .0007
.0001 1.796 . L0116
.0011 2.744 .0007
-.0024 2.234 .0020
.0018 2.957 -.0022

L IE S
!
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worklistdata Version 1.0 05/15/96 HNF-1645 REV. 0 Page:
08/31/98 09:30

LABCORE Completed Worklist Report for Worklist# 25689

Analyst: sth ) Instrument; CARB2 Book#
Method: Rev/Mod
Worklist Comment: @TICTOC1 FOR ER-311 GRAB SAMPLES RTS

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

LBLNK:: 0 emTeTorT nIGs 02 Lgutn i e arbe S0 e

1 B o @TICTOCL TOC-02 LIQUID »l 7.30E+0 7.100 ug/mL

2 g T TeTOck I 00 L TQUID. . §102ER02 L T6 adEeE 101,495 % Racovery

2 0 @TICTOCI TOC-02  LIQUID  3.00E+03 2.81843 93.667 % Recovery

3-SAuPTE  SoBTo0 a5 0 GTIOTOR TG 02 -~ BIQVED, /5 1.75E+02:: 5.000:: ug/mn

3 598T002422 © @TICTOC1 TOC-02 QUID N/A 1.07E+02 40.000 wug/mL

Pes iESEToasesz 0 S eI eToot TTelbE  LTORTD A AP Ea . AR S T oS TS i

4 $98T002422 0 @TICTOC1 TOC-02 LIQUID 1.07E+2 1.13E+2 5.455 RPD

5. S aT002423] 0 @TTOTORL TIES02 [ L IOUID b 10 0RN0% 5 18 SRR 1 T 598008 Hacavery

s $98T002422 0  @TICTOCL TOC-02 LIQUID  1.00B402  1.00E+02 100.000 % Recovery

i LiSaRbozasa o e T eroat mEen oa i ran e R T eamaba e T i e g e T

6 898T002423 0 @TICTOC]l TOC-02 LIQU‘IP N/ — 1.09v3¢02 ‘40.000 ug/ml,

7 (55 i GtoTo ot ITT b2 LIGUTBL T eeRA 2 L T 6eRD )

7 ) LIQUID 1.118+2 1.818 RD
Saupral tol L7 gm0 G0 g e

8 SAMPLE 598T002424 0 LIQUID N/A 1.15E+02 40.000 ug/m!.

o DO e aa0aA 0L BT TORe TG 02 R TO0ED s BRES s Sk TS S hee ke

s pop $98T002424 0  @IICTOCL TOC-02 LIQUID . 1.15E+2 1.18E42 2.575 RED

Final page for worklist# 25689

Analyst Signature Date Analyst Signature Date
& ;%/ 5528

Reviewer ?’ignature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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08/19/98 13:45 ' : HNF-1648 REV. 0

Page:

“%%! LABCORE Data Entry Template for Worklist# 25689
Analyst: S }‘_f- Iistrument: CARB2 Bodk# D50y T
Method: LA-342-100 ReviMod __ &~ SN2 T
Worklist Comment: @TICTC'Cl FOR ER-311 GRAB SAMPLES RTS _
S Type Sample# R A Test Matrix ’ Gzoup# Project
1 BLNK @TICTOC1 LIQUID
2 STD @TICTOCI LIQUID
3 SAMPLE $98T002422 0 @TICTOCL LIQUID 98000453 ER-311 GRAB

Analytes Requesied: TIC-02 , TOC-02
4 DUP S98T002422 0  @TICTOCL LIQUID
5 SPK S98T002422 0 @TICTOC1 LIQUID
6 SAMPLE 5$98T002423 0 @TICTOC1 LIQUID 98000453 ER-311 CRAB

Analytes Requesied: TIC-02 , TOC-02
7 DUP $98T002423 0 @TICTOCL LIQUID
8 SAMPLE 598T002424 0 @TTCTOCL LIQUID 98000453 ER-311 GRAB

Analytas Requesfied: TIC-02 , TOC-02 .
9 DUP $98T002424 0 @TICTOC1 LIQUID

Final page for worklist # 25689

yst Signature ate Y ature / Date

82392

Data Entry Comments:

S = Worklist Slot Number, R = Repli zate Number, A = Aliquot Code.
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HNF-1648 REV. 0
LIQUIDS

WORKBOOK PAGE: BLANK1

[Sample Size in mL
Dilution Factor

g of Carbon in Sample
g of Carbon from Baseline

QuID
atch b

98004237

“iiug of Carbon =|C1-C2|

TIiC TOC
[\::thod Detection Limit in ug/mL 5 40

of Carbon 1.90E+00 7.10E+00

ol (4l

3ta Entered By — M 7] W Date. 731798 T
Signature of Chemist: Z 7 )t : N F Date: 745 |
BLANK.WB1 REV 1.0 100M| T ( 7

\ BOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
g[OG'\r/\Sl@Ig?fD/’}Z".Q‘vFEED THE CALIBRATION/ANALYSIS ON PAGES /24 TO/e4. .
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HNF-1648 REV. 0
LIQUIDS

WORKBOOK PAGE: STD2

3Sample Size in mL
Dilution Factor

. |standard Book Number
Standard Value (ug/ml)

I 98004237
-_ QC Actual in pg/mL = Standard Value (ug/mL)

ie i QC Found in pg/mL = (C1 - C2) * DF / 8S

|— QC Found in pg/mL for TIC =5 if C1 < C2

il QC Found in pg/mL for TOC = 40 if C1 < C2

% Recovery = QC Found / QC Actual * 100

TIC TOC
Method Detection Limit in ug/mL 5 40
QC Actual in pg/mL 6.02E+02 3.00E+03
QC Found in pg/mL 6.11E+02 2.81E+03
Percent Standard Recovery 101.5 93.6
Iwnered By: ME Date. 08/31/98___|
Signature of Chemist: Date: ]

STANDARD.WB1 REV 1.0 342100ML
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HNF-1648 REV. 0

WORKBOOK PAGE: SAM3

: LIQUIDS mc | Toc
{ISample Size in mL 100001 .
Dilution Factor

g of Carbon in Sample
ug of Carbon from Baseline

Mg of Carbon/mL = (C1-C2)* DF / SS
ug of Carbon/mL for TIC=5if C1 < C2

ug of Carbon/mL for TOC = 40 if C1 < C2

TIC TOC
Method Detection Limit in pg/mlL 5 40
g of Carbon/mL 1.75E+02 1.07E+02
Data Entered By: MF Date: 08/31/98
Signature of Chemist: Date:

SAMPLE.WB1 REV 1.0 342100ML
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WORKBOOK PAGE: DUP4 HNF-1645 REV. 0
OC : LA-342-100 (F-1) LIQUIDS I Te _][_

fune . sample Size in mL
Dilution Factor

TOC

=Hlug of Carbon in Sample
ug of Carbon from Baseline

| __ercroct |
| baup |

Known pg of C from Original Sample

Hg of Carbon/mL = (C1-C2) * DF / SS
ug of Carbon/mL for TIC =5 if C1 < C2

ug of Carbon/mL for TOC =40 if C1 < C2

TIC TOC
Method Detection Limit in pg/mL 5 40
g of Carbon/mL 1.74E+02 1.13E+02
Data Entered By: MF Date: 08/31/98
Signature of Chemist: Date:
SAMPLE WB1 REV 1.0 342100ML
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HNF-1645 REV. 0
WORKBOOK PAGE: SPIKES

TICITOC LA-342-100 (F-1) LIQUIDS
. [sample Vial Data | TIC ; TOC
Sample Volume in mL (SS

(c1

]
5
o
(9]
o
£
13
3
&
<
rY
o
@
=]
35
&
=1
=
kK

- Sample Volume in mL (SPK SS) i :
mount of Spike Std. in mL (SPKVOL) i
SIFinal Coulometer Reading in ug (€2

Spike Book Number i

(SPK CONC)
(BL) Jsiiid

~|Percent Spike Recovery = ((C2-8L) - (C1-BL) * (SPK SS}/ §S) / ((SPK CONC) * {SPK VOL)) * 100

“lac Actual in Hg/mL = Spike Value (ug/mL)
QC Found in pg/mL = (Percent Spike Recovery)*(QC Actual) / 100

TIC TOC
QC Actual in pg/mL 6.02E+02 3.00E+03
QC Found in pg/mL 6.01E+02 3.00E+03
Percent Spike Recovery 99.8 100.0
Data Entered By: MF . Date: 08/31/98
Signature of Chemist: Date:

SPIKE.WB1 REV 1.3 342100ML
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HNF-1645 REV. 0

WORKBOOK PAGE: SAM6

TIC/TOC : LA-342-100 (F-1) LIQUIDS

Siaaii|Sample Size in mL

Dilution Factor

e g of Carbon in Sample

g of Carbon from Baseline

ug of Carbon/mL = (C1-C2) * DF / SS
Hg of Carbon/mL for TIC =5 if C1 < C2

Hg of Carbon/ml for TOC = 40 if C1 < C2

TIC TOC
Method Detection Limit in pg/mL 5 40
g of Carbon/mL 1.68E+02 1.09E+02
Data Entered By: MF Date: 08/31/98
Signature of Chemist: Date:

SAMPLE.WB1 REV 1.0 342100ML
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HNF-1648 REV. 0

WORKBOOK PAGE: DUP7

TIC/TOC\ LA 342 100 (F-1) LIQUIDS

Sample Size in mL

Dilution Factor

{ug of Carbon in Sample

B 1ig of Carbon from Baseline

Ko | 119 of Carbon/mL = (C1-C2) * DF / SS

|“ Hg of Carbon/mL for TIC =5 if C1 < C2

pg of Carbon/mL for TOC = 40 if C1 < C2

TIC TOC |
Method Detection Limit in pg/mL 5 40
g of Carbon/mL 1.66E+02 1.11E+02
Data Entered By: MF Date: 08/31/98
Signature of Chemist: Date:

SAMPLE.WB1REV 1.0 342100ML
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HNF-1648 REV. 0

WORKBOOK PAGE: SAMS8
TICITOC LA 342-100 (F-1) LIQUIDS
LU - ISample Size in mL (SS)
Dilution Factor (DF)

“siug of Carbon in Sample (C1)
g of Carbon from Baseline (C2)

TIC TOC
Method Detection Limit in pg/mL 5 40
g of Carbon/mL 1.73E+02 1.15E+02
Data Entered By: MF Date: 08/31/98
[Signature of Chemist: Date:

SAMPLE.WB1REV 1.0 342100ML
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HNF-1648 REV. 0

WORKBOOK PAGE: DUPS
TlCITOC : LA-342-100 (F-1) LIQUIDS

“ " iSample Size in mL

Dilution Factor

: g of Carbon in Sample

pg of Carbon from Baseline

{Known pg of C from Original Sample

TIC TOC
_Method Detection Limit in pg/mL 5 40
g of Carbon/mL 1.77E+02 1.18E+02
Data Entered By: MF Date: 08/31/98
Signature of Chemist: Date:

SAMPLE.WB1 REV 1.0 342100ML
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HNF-1645 REV. 0

TIC- TOTAL INORGANIC CARBON' ANALYSIS REPORT
" YTICTOC.REV
- ‘<<< BLANK ANALYs

>>>

Sample: BASE 1 ‘7 Daté:"08/207/98 Time: 21:36:47
Sample Size = 1 ul- Analyst : SL HOOD
Dil Factor = 1 : Min Readings = 22
Blank ID # = BASZ 1 Max Readings = 22
Blank Value = N/2 % Difference = 10

== Reading ==== Anclys1s Tlme ==== oulomete ==== % Difference ==

1 . 0.00
2 60,00
3 37.50
4 33.33
5 25.00
6 15.79
7 17.39
8 14.81
9 10.00
.10 9.09%
11 8.33
12 10.00
13 4,76
14 8.70
15 6.12
16 5.77
17 5.45
18 5.17
19 4.92
20 4.69
21 5.88
22 4.23
BLANK VALUE = 7.1 micrégrams carbon
.. +6.5E-01 ug/min Carbon

BLANK FACTOR = 7.1 / 10.99805 .=

Samg:Le Rﬁn Byt
’ . . 00001




Sample: BASE 1

Sample Size
Dil Factor
Blank ID #
Blank Value

== Reading ===

BLANK VALUE
BLANK FACTOR =

| <<<< WARNING

TOC-

mnnu

_ HNF-1848 REV. 0

TOTAL ORGANIC'CAREON ANALYSIS REPORT

TICTOC REV 2.0
RT3 BAANK ANALYSIS B>

Date:

1 ub

1

BASGSE 1°
N/E

Angzlysis Time
.51
.00
.50
.00
.50
.00.
.50
.00
.50
.00
.50
,00
.50
.00
.50
.00
.50
.00
.50
.00
.50
.00

WVWORRINOAU NS PR WWNNHERO

33.¢ mlcrcgvams ¢arbo

33.3 /: 10 9970

Sampile Run By:

08/20/98

- BLAN{ VALUE hnCEEDS;H

Time: 21:50:06
'E-Analyst SL HOOD
Min Readings = 22
Max Readings = 22
% Difference = 10
ulomete ==== % Difference ==
.30 0.00
0.70 57.14
.60, . 56.25
w80 72.41 .
;80 50.85
630 27.61
9.70 17.26
1.90 10.05
3.70 7.59
5720 ;. 5.95
'f40 - 4.55
7.40 . 3.65
{ 3.52.
3.40
2.00
1.96
1.61
2.20
1.55
1.52
1.80
1.47

. +3.08E+00

ug/min Carbon

‘za/min Carbon!!!!isss>

00001



HNF-1645 REV. 0

TIC- TOTAL INORGANTC CARBON, ANALYSIS REPORT
. . TICTQC REV 2.0

Sample: STD . Datez 08/204%8 - Time: 22:07:40
Sample Size = 100D ulL " Analyst : SL HOOD
Dil Factor =1 : Min Readings = 22
Blank ID # = : ) : Max Readings = 22
Blank Value = .65 ug/minute C ..y . % Difference = 10

== Reading ==== Anslysis Time ==== Coulometer ——== % Difference ==

1 0.51 ~0.40 0.00

2 1.00 .., ~0.80 50.00

3 1.50 T30 65.22

4 2.00 90.61

5 2.50 78.77

6 3.00 55.38

7 3.50 32.88

8 4.00 .. 18.49

9 4.50 10.52

10 5.00 » 5.88
11 5.50 -+ r 3.39
12 6.00 - 1.94
13 6.50 - v 1.18
14 7.00 . . 0.89
15 7.50 0.54
16 8.00 0.46
17 8.50 0.31
18 9.00 . 0.24
19 9.50 " 0.18
20 L0.00 0.15
21 10.50 0.13
0.13

22 11.00

USER INPUT BLANK VR2.UE -
BLANK VALUE = 7.143096° mlcrograms ca
BLANK FAGTOR = 7.1.48096 / 10:99707 +6.5E-01 ug/min Carbon
SAMPLE RESULTS: ;! )
( 618.1 - 7.147381 1 (1)/(1000)
( 618.1 - 7.147381 1 (1)/(1000).(32) .

+6.110E-01 g/L Carbon
+5.091E-02 Molar Carbon

Samg Le Run By:' '

8L HOJD L 00001

A\l = 95/1//&'&




HNF-16845 REV. 0

TOC- 'TOTAL ORGANIC CAPBON ANALYSIS REPORT
.TICTQC REV. 2.0,

Sample: STD 1 Date: oa/gu/sé_i__ Time: 22:23:46

Sample Size = 200 uL S .07 7 mnalyst . SL HOOD

Dil Factor =1 -, Min Readings = 22
Blank ID $# = ) v+ Max Readings = 22
Blank Value = 3.03 ug/minute C . .= . % Difference = 10
== Reading ==== Analysis Time ==== oulomete ==== % Difference ==
1 0.51 0.40 0.00
2 1.01 .- 6.90 . 55.56
3 1.50 ERRR R N < o] 50.00
4 2.00 . 7 120.40 91.18
5 . 2.50 S T120:40. . 83.06
6 3.00 _284.80 57.72
7 3.50 ’ 406.50 : 29.94
8 4.00 vy i.y475.80 14.56
9 ‘4.50 .. - ' 517.50 8.06
10 5.00 C .542.60 n-.» 4.63
11 5.50 .. .558.60 . 2.86
12 6.00 568.50 1.74
13 6.50 . ... . . B575.20 1.16
14 7.00 580.40 0.90
15 7.50 L. 158420 0.65
16 8.00 586.80 0.44
17 8.50 589.00 . 0.37
18 9.00 oo YB9QJT70 0.29
19 9.50 ©.. . 592.20. . 0.25
20 L0.00 . ... 593.40 0.20
21 . L0.50 594.30 0.15
22 t1.00 595:20 0.15
USER INPUT BLANK VA.LUE . T
BLANK VALUE = 33.87098 micrograms. carbon
"BLANK FACTOR = 33.37098 /- 10 99/07 . +3.1E+00 ug/min Carbon

SAMPLE RESULTS: :
( 595.2 - 33.8706 ) {(1)/(200) +2.807E+00 g/L Carbon

( 595.2 - 33.8706 ) (1)/(200)(12) . : +2.339E-01 Molar Carbon
<<<< WARNING - BLANX VALUE EXCEEDS 1.5 ug/mln Carbon!!!l!!s>>s

Sampﬁe Run By:

§L HOOD " 00001

gw«i = S6H 1>~E




HNF-1845 REV. 0

TIC- TOTAL INORGANIC CARBONJANALYSIS REPORT
TICTOC REV 2.0

Sample: .BLK 1 . Date: 08/20/9 Time: 22:58:18
Sample Size = 1 uis o Analyst . SL HOOD
Dil Factor = 1 ) ' .. y: Min Readings = 22
Blank ID # = L - ©: .. Max Readings = 22
Blank Value = .65 ug/minutezCT@__ﬁ ... - % Difference = 10
== Reading ==== Ana.ysils Time ==== Coulometer ==== % Difference ==
1 0.51 : 0.30 0.00
2 1.01 g.70 57.14
3 1.50 .. ST 1,40 50.00
4 2.00 .. 2,100 33.33
5 2.50 . 2 t02070 ’ 22.22
6 3.00 3.20 ' 15.63
7 3.50 3.80 15.79
8 4.00 - 4,20 9.52
9 4.50 e - .+4.60 '8.70
10 5.00 o 1u45.10 9.80
11 5.50 © . Br40 v 5.56
12 6.00 '5.70 5.26
13 - 6.50. "'6.10 6.56
14 7.00 . 6.40 4.69
15 7.50 . 6.80 5.88
16 8.00 '7710 4.23
17 8.50 7.40 4.05
18 9.00 ~7.070 3.90
19 9.50 8710 4.%4
20 10.00 .. 8.40 3.57
21 L0.50 .8.70 3.45
22 11.00 9.00 3.33
USER INPUT BLANK VA.LUE . SN
BLANK VALUE = 7.143096 micrograms: carbon:
BLANK FACTOR = 7.1.18096 /”10¥29707ﬁf Vi +6.5E-01 ug/min Carbon
SAMPLE RESULTS: ’
(9 - 7.146826 ) (1) /(1) = +1.9E+00 g/L Carbon
(9 - 7.146826 ) (1) /(1) (12). = - +1.5E-01 Molar Carbon

Sampile Run By:

&% mosp ... 00001




HNF-1848.REV. 0

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TIC"TOC REV . 2. 0

Sample: BLK 1 Time: 23:11:49

Analyst : SL HOOD

Sample Size = 1 UL
Dil Factor =1 Min Readings = 22
Blank ID # = . ©  Max Readings = 22
Blank Value = 3.C3 ug/minute C .. . ' % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 : 0.40 0.00
2 1.01 ) . 0.70 42 .86
3 1.51 B . 56.25
4 2.01 63.64
5 2.51 50.56
6 3.00 29.37
7 3.50 17.11
8 4,00 11.63
9 4.50 7.03
10 5.00 6.57
11 5.50 3.41
12 6.00 3.30
i3 6.50 3.20
14 7.00 3.10
15 7.50 2.59
16 8.00 2.52
17 8.50 2.06
18 9.00 2.02
19 9.50 - 1.98
20 10.00 2.32
21 10.50 1.52
22 11L.00 1.87

USER INPUT BLANK V2.LUE y
BLANK VALUE = 33.67098. mlcrograms carbon

BLANK FACTOR = 33.37098 /. 10.98707. +3.1E+00 ug/min Carbon

SAMPLE RESULTS:
( 26.8 ~ 33.87962 ) (1)/(1)
( 26.8 - 33.87962 )(1 /(1) (12)

< 5.00 E-3 g/L .Carbon
< 4.17 E-4 Molar Carbon

Samr:le Run By:

- W
Lo

HOOL., 00001

igas il




HNF-1848 REV. 0

TIC~- TDOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2. O

Sample: S98T002422 Date: 08/20/98. . Time: 23:33:22
Sample Size = 1 ui - Analyst SL HOOD
. Dil Factor =1 * Min Readings = 22
Blank ID # = - Max Readings = 22
Blank Value = .65 ug/minute C % Difference = 10
== Reading ==== Anzlysi$ Time ==== Coulometer ==== % Difference ==
1 0.51 0.70 0.00
2 1.00 . -1.00 . 30.00
3 1.50 . 1,80 44 .44
4 2.00 .. o : 9,70 .. 81.44
S . 2.50 238.-80 "75.00
6 3.00 .792.40 51,13
7 3.50 114.60 30.72
8 4.00 Tw139,40 17.79
9 4.50 154..:20 9.60
10 5.00 162.80 5.28
11 5.50 '168.50 3.38
12 6.00 172.060 2.03
13 6.50 174.20 1.26
14 7.00 . 176.20 1.14
15 7.50 177 .40 0.68
16 . 8.00 178.60 0.67
17 8.50 179.40. 0.45
18 9.00 180.20 Q.44
19 9.50 180.80 - 0.33
20 10.00 181.40 0.33
21 10.50 18%1.80 0.22
22 11.00 182.30 0.27
USER INPUT BLANK VALUE - R
BLANK VALUE = 7. 143096 mlcrograms carbon ' .
BLANK FACTOR = 7.118096 /. 10.99707.. ’ . +6.5E-01 ug/min Carbon
SAMPLE RESULTS: :
( 182.3 - 7.148651 / = +1.752E+02 g/L Carbon
( 182.3 - 7.148651 1) /(1 )(12) = +1.460E+01 Molar Carbon

Sample Run By:
. 84

1.0%43 = ok

HOOh

00001



TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV-2.0

Sample: S98T002422 Time: 00:47:01

HNF-1848 REV. 0

Sample Size = 1 uL Analyst : SL HOOD
Dil Factor = 1 Min Readings = 22
Blank ID # = : Max Readings = 22
Blank Value = 3.03 ug/minute C. % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.00
2 1.01 55.56
3 1.51 Sl 50.00
4 2.00 -l ) 86.76
5 2.50 ~ 67.85
6 3.00 40.51"
7 3.50 21.61
8 4.00 10.73
9 4,50 7.47
10 5.00 4.77
11 5.50 3.27
12 6.00 2.93
13 6.50 2.15
14 7.00 2.18
15 7.50 1.53
16 8.00 1.36
17 8.50 1.20
18 9.00 1.18
19 9.50 . 1.24
20 LO.00 0.9%4
21 L0.50 1.00
22 . L1.00 0.85
USER INPUT BLANK VALUE: . ‘
BLANK VALUE = 33.87098.micrograns carbon .
BLANK FACTOR = 33.37098 /: 10. 99707 " .~ +3.1E+00 ug/min Carbon

SAMPLE RESULTS: : - ke
( 140.9 - 33.87361 (1)/(1) = e +1.070E+02

( 140.9 - 33.87361 )(l)/(l)(lZ) = +8.919E+00

<<<< WARNING - BLANK VALUE EXCEEDS 1_5 g/mln Carbonl!!i!l!lsss>>
Sample Run By: T

: 8L @oon .- 00001

~ lud = )o..lze{s

g/L Carbon
Molar Carbon



HNF-1848 REV. 0

TIC- TiTAL INORGANIC.. CARBON ANALYSIS REPORT
: TICTOC REV 2 O

Sample: S98T02422 D.IP Date: 08/21/9‘ Time: 01:13:52
Sample Size = 1 ul: ) : - Analyst : SL HOQD
Dil Factor =1 e £ .  Min Readings = 22
Blank ID # = . . o Max Readings = 22
Blank Value = .65 ug/minute C ° T "% Difference = 10

== Reading ==== Analysis Time ==== Couldneter ==== % Difference ==

1 0.51 . . 0.30 0.00
2 1.01 . 0.70 57.14
3 1.50 - ‘1.40 50.00
4 2.00 R [ 83.53
5 2.50 77.98
6 3.00 52.46
7 3.50 _ : 30.54
8 4.00 ceenosit 140,60 . 16.86
9 450 - o 1Bai6D 9.06
10 5.00 ’ i62.10 - 4.63
11 5.50 : . 167.10 ©2.99
12 6.00 170.40 - 1.94
13 6.50 . - . - 172.70 1.33
14 7.00 ST 174.60 1.09°
15 7.50 . ¥ o 175..800 0.68
16 8.00 : 176,70 0.51
17 8.50 0.56
18 9.00 0.34
19 9.50 0.39
20 :0.00 0.33
21 L0.50 0.28
22 t1.00 0.28

USER INPUT BLANK VALUE" ’ R

BLANK VALUE = 7. 143096 mlcrograms carbon,

BLANK FACTOR = 7.118096 / 10.99707: :

+6.5E-01 ug/min Carbon

SAMPLE RESULTS:
( 180.6 - 7.147401 ) { /
( 180.6 - 7.147401 ) ( / 1)(12)

+1.735E+02 g/L Carbon
+1.445E+01 Molar Caxbon

Samg:le Run By: L
) ‘.. 8L EQOD . - - 00001

ol = 1 OJ

et



HNF-1645 REV. 0

TOC- "OTAL ORGANIC CARBON ANALYSIS REPORT
i TICTOC REV 2, 0

Samplé:'S9BT02422 D P Datew=9§/2i?9§’3 Time: 01:31:06

Analyst : SL HOOD

Sample Size = 1 ul .
Dil Factor =1 " Min Readings = 22
Blank ID # = R Max Readings = 22
Blank Value = 3.0! ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 . ~0.00 0.00
2 1.00 ¥ e 04200 100.00
3 1.50 ... ot 1.60 87.50
4 2.00 e . 13.80:: 88.41
5 2.50 . -7 0. -44.50 68.99
6 3.00 "72:50 38.62
7 3.50 92.40 21.54
8 4.00 -7 10350 10.72
9 4.50 .- 7 ¢ 11160 : 7.26
10 5.00 117.70 .. 5.18
11 5.50 122.30 - 3.76
12 6.00 o 126.10 3.01
13 6.50 - 129:60 2.70
14 7.00 © 132.20 1.97
15 7.5 tue oo 135100, ¢ 2.07
16 8.00 137.30 1.68
17 8.50 - ... 139.40.. 1.51
18 9.00 141,30 1.34
i9 9.50 . . ¢ ;oo la2.90.: 1.12
20 8,00 .o 14430 0.97
21 10.50 : 145.50 1.10
22 11.00 : 147.20 0.88
USER INPUT BLANK VALUE - :
BLANK VALUE = 33.£87098. mlcrograms carbon .
_ BLANK FACTOR = 33.37098 / 1C. 99707 Z..f. 0 +3.1E+00 ug/min .Carbon

SAMPLE RESULTS: =~ °~ =

( 147.2 - 33.87589 )(l)/(l) = +1.133E+02 g/L Carbon
('147.2 - 33.87589 }(1)/(1){(12) = +9.444E+00 Molar Carbon
<<<< WARNING - BLANK VALUE, EXCEEDS 1,5.ug/min Carbon!!!!ls>>s>

Samprle Run By:. :
. 'aL oD coooL

Mé loﬁ#}




HNF-1848 REV. 0

TIC- TCTAL INORGANIE CARBON ANALYSIS REPORT
TICTOC REVZ .0

Sample: 898T02422 SFK Date* 08/21/ Time: 01:46:07

Sample Size = 1 wl : e o Analyst : SL HOOD
Dil Factor =1 : "+ :° Min Readings = 22
Blank ID # = : - S Max Readings = 22
Blank Value = .65 ug/mlnute C % leference = 10
== Reading ==== Ana. y51s Time Coulomete ==== % Difference ==
1 0.51 .00
2 1.01 55.56
3 1.51 57.14
4 2.00 90.23
5 2.50 78.30
6 3.00 52.63
7 3.50 30.48
8 4.00 17.63
9 4.50 10.62
10 5.00 6.11
11 5.50 3.42
12 6.00 2.06
13 6.50 1.28
14 7.00 0.93
15 7.50 0.61
16 8.00 0.53
17 8.50 . 0.27
18 9.00 0.29
19 9.50 0.25
20 .0.00 0.21
21 .0.50 0.19
22 21.00 0.17
USER INPUT BLANK VA.LUE
BLANK VALUE = 7.143096 micrograms ﬂarbon
BLANK FACTOR = 7.118096 /" 10. 98707 ;

+6.5E-01 ug/min Carbon

SAMPLE RESULTS:
( 482.6 - 7.1487 ) i(L1}/(1) -
( 482.6 - 7.1487 ) {1)/(1)(12) -

+4.755E+02 g/L Carbon
+3,962E+01 Molar Carbon

Sample Run By:

SL HOOD-, . 00001

552\l ,lotaoc S0 sgk ;75/1//}})
o ! 133




TOC- 'T'OTAL ORGANIC CARBON
TICTOC PEV 2'

ALYSIS REPORT

Sample: S98T02422 SPK  Date: .08/2 Time: 02:00:01

Sample Size = 1 ul, Analyst : SL HOOD
Dil Factor =1 .- Min Readings = 22
Blank ID # = . - Max Readings = 22
Blank Value = 3.0 ug/minute .C T " % Difference = 10
== Reading ==== Analysis Time ==== Collometer ==== % Difference ==
1 0.51 3 0.00
2 1.01 50.00
3 1.50 67.57
4 2.00 .0 91.57
5 2.50 R 71.47
6 3.00 40.12
7 3.50 19.61
8 4.00 o 10.20
9 4.50 J 5.85
10 5.00 ’ 3.64
11 5.50 2.44
12 6.00 1.81
13 6.50 1.28
14 7.00 1.10
15 . 7.50 0.97
16 8.00 0.77
17 8.50 0.61
18 2.00 0.60
19 9.50 0.60
20 L0.00 0.44
21 L0.50 0.50
22 L1.00 0.48
USER INPUT BLANK VAJUE Ca
BLANK VALUE = 33. 87098 mlcrograms carbon;
BLANK FACTOR = 33.37098 / 10.99707 +3.1E+00 ug/min Carbon
SAMPLE RESULTS:
( 440.9 - 33.87074 )(l)/(l = +4 .070E+02 g/L Carbon
( 440.9 - 33.87074 ) (1)/(1) {12). = . +3.392E+01 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS l ug/mln Carbon!!!!!l>>>>
Sampile Run By: _ e
‘SL HOODf . . 00001

L 5 A LODMX-E;I HeN T
45_6’\ O’é 154" 'Pk ,

HNF-1645 REV. 0



HNF-1648 REV. 0

TIC- TCTAL- INORGANIL CARBON JANALYSIS REPORT

TICTOC" REV 2

Sample: S98T002423 - Dg_t_e_ 08/21/98 ~'
Sample Size 1 uls
Dil Factor 1

Blank ID #
Blank Value

L T |

.65 ug/minﬁtehc -

]

Mi
Ma:

.
1

Time: 02:14:2

Analyst

n. Readings
x Readings
Difference

2

SL HOOD

22
22
10

== Reading ==== Analysis Tlmd' éter ==== % Difference ==
1 0.51 30 a.00
2 1.01 3} 55.00
3 1.51 20 - 37.850
4 2.01 .07 .. 73.33
5} 2.51 0 71.43
6 3.00 .40 49,03
7 3.50 .80 28.10
8 4.00 10 16.35
9 4.50 40 8.30
10 5.00 .Go - 4.84
11 5.50 o - 2.97
12 6.00 0 =« 1.88
13 6.50 . 30 ¢ 1.43
14 7.00 7 0. 0.95
15 7.50 i 20 - 0.76
16 8.00 .20 0.58
17 8.50 .20 0.58
18 9.00 .90 - 0.40
19 9.5 60 . 0.40
20 .0.00 ' 20 0.34
21 '10.50 : .80 0.34
22 L1.00 175.40 0.34
USER INPUT BLANK VALUE el
BLANK VALUE = 7.143096° mlcrograms carbo1
BLANK FACTOR = 7.118096 /“10.39707. g +6.5E—01:' ug/min Carbon
SAMPLE RESULTS:
( 175.4 - 7.149241 1) /(1 = +1.683E+02 g/L Carbon
( 175.4 - 7.149241 n/( )(12 = +1.402E+01 Molar Carbon
Samyp:le Run By: c
e - 8L HCOOD 00001

- = 1037y e




TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
: - TICTOC REV 2.0

Sample:. S98T002423 " Date:.08/21/9 Time: 02:29:10

3

HNF-1648 REV. 0

Sample Size = 1 ul " Analyst : . SL HOOD
Dil Factor =1 ... Min Readings = 22
Blank ID # = L . .. Max Readings = 22
Blank Value = 3.03 ug/minute .C. % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51° 0.00
2 1.01 50.00
3 1.50 68.42
4 2.00 85.21
5 2.50 | 55.92
6 3.00 27.03
7 3.50 ’ : 12.96
8 4.00 .. . . 8.66
9 4.50 L . 5.63
10 5.00 4.57
11 5.50 3.63
12 6.00 . 2.93
13 6.50- 2.93
14 7.00 2.31
15 7.50 2.02
16 8.00 2.06
17 8.50 1.58
18 9.00 1.62
19 9.50 1.53
20 10.00 1.29
21 L0.50 1.49
22 L1.00 1.12
USER INPUT BLANK VZLUE . :
BLANK VALUE = 33.87098 micrograms .car : . .
BLANK FACTOR = 33.87098 / 10,99707 © 4+3.1E+00 ug/min Carbon
SAMPLE RESULTS:
( 143 - 33.87638 ) (1)/(1) = +1.091E+02 g/L Carbon
( 143 - 33.87638 ) (1)/(1)(12) = . . i " +9.094E+00 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1.5 ug/min Carbonl!!!!l!s>>>
Sampile Run By: .~ e
SL HOOD . 00001

552 1Lo271g =i




HNF-1645 REV. 0

TIC- TCTAL INORGANTC CARBON ANALYSIS REPORT
“TICTOC REV-2.0 ’

.

Time: 02:45:01

Sample: S98T02423 DLP  Date: 08/2179

T 0 sl .. mnalyst S HOOD
1 . ©'; .. Min Readings 22
. s Max Readings = 22

% Difference 10

Sample Size
Dil Factor
Blank ID #
Blank Value

nonwowon
[ |

.65 ug/mihﬁﬁe c . .

== Reading ==== Ana|y51s Time ==== % Difference ==
1 0.51 0.00 -
2 ‘1.01 47.37
3 1.50° ° 32.14
4 2.00 : 54.84
5 2.50 76.25
6 3.00 57.35
7 3.50 ) 36.84
8 4.00 : s Tl 322TE 21.16
9 4.50 . 12.21
10 5.00 6.79
11 5.50 3.84
12 6.00 2.62
13 6.50 1.90
14 7.00 1.09
15 7.50 0.96
16 8.00 0.77
17 8.50 Q.59
18 9.00 0.53
19 9.50 0.47
20 .0.00 0.35
21 +0.50 0.41
22 L1.00 0.35
USER INPUT BLANK VA LUE "
BLANK VALUE = 7.143096" mlcrogramq carbop
BLANK FACTOR = 7.128096 /-10.99707 : +6.5E-01 ug/min Carbon
SAMPLE RESULTS:
( 172.8 - 7.1487 ) v/a = +1.657E+02 g/L Carbon
= " +1.380E+01 Molar Carbon

( 172.8 - 7.1487 / {12).

Samprle Run By:

8%, BOoD . 00001

a5 =l = 1O, | 17




HNF-1845 REV. 0

TOC- % OTAL ORGANIC CARBON ANALYSIS REPORT
. TICTOC REV-2.0

08/21/98 Time: 02:58:31

Sample: S98T02423 DUP Dates
Sample Size = 1 ul Analyst : SL HOOD
Dil Factor = 1 Min Readings = 22
Blank ID # = ’ ] " Max Readings = 22
Blank Value = 3.0{ ug/mipute C .. % Difference = 10
== Reading ==== BAnalysis Time ==== Cculometer ==== % Difference ==
1 0.51 : .60 0.00 .
2 1.01 .00 40.00
3 1.50 190 47.37
4 2.00 .60. 80.2%
5 2.50 =70 70.64
6 3.00 46.48
7 3.50 25.58
8 4.00 13.21
9 4.50 8.69
10 5.00 5.65
11 5.50 4.44
12 6.00 3.53
13 6.50 .. oL 2.93
14 7.00 L 2.62
15 7.50 2.33
16 8.00 1.98
17 8.50 . 2.08
18 9.00 1.61
19 9.50 1.66
20 .0.00 1.45
21 '10.50 1.26
22 A 1.18

.00

USER INPUT BLANK V2 JUE ; . “
BLANK VALUE = 33.6£7098 micrograms-. carbon

BLANK FACTOR = 33.37098 / 10.99707 +3.1E+00 ug/min Carbon

SAMPLE RESULTS: -

( 144.5 - 33.87638 ) (1)/(1) +1.106E+02 g/L Carbon

( 144.5 - 33.87638 ) (1)/(1)-(12) +9.219E+00 Molar Carbon
<<<< WARNING - BLANK VALUE EXCEEDS 1 5 ug/mln Carbon!!!!i>>>>

W

Sampile Run By:

5T BOOD: 00001

$$ = 1.02498g = (Wl




HNF-1845 REV. 0

TIC- TCTAL INORGANIC CARBON ANALYSIS REPORT
TICTOL REV 2 O
Sample: S98T002424 Date: ,'08_'/:,2‘17 Time: 03:12:53
Sample Size = 1 ul -7 Analyst SL HOOD
Dil Factor = 1 L i 7% Min Readings = 22
Blank ID # = o v Max Readings = 22
Blank Value = .65 ug/minute-C. . . _'f-'ﬁ,.% Difference = 10
== Reading ==== Ana.ysis Time ==== Cculometer ==== % Difference ==
1 0.51 l 40 0.00
2 1.01 36.36
3 1.51 33.33
4 2.00 76 .60
5 2.50 70.25
6 3.00 46 .74
7 3.50 26.93
8 4.00 14.83
Bl 4.50 7.92
10 5.00 4.49
11 5.50 2.63
12 6.00 1.76
13 6.50 1.28
14 7.00 0.92
15 7.50 0.74
16 8.00 0.62
17 8.50 0.51
18 9.00 0.39
19 9.50 0.45
20 ..0.00 0.33
21 1.0.50 0.39%
22 .1.00 0.28.
USER INPUT BLANK VA.LUE .
BLANK VALUE = 7.143096 mlcroqrams c
+6.5E-01 ug/min Carbon

BLANK FACTOR = 7.1%8096 / 10.99707.

SAMPLE RESULTS:
( 180.4 ~ 7.149246 )(1)/(1)

= . +1.733E+02 g/L Carbon
( 180.4 - 7.149246 ) (1) /(1)(12)x“,._

+1.444E4+01 Molar Carbon

Sample Run.By: . L
.. 8L HOOD .

00001

el = 1.02¢6Yy

R VRN

T TR




HNF-1848 REV. 0

TOC- TCTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 898T002424 ~ Date 08721/ Time: 03:25:23
Sample Size = 1 ul - Analyst : SL. HOOD
Dil Factor =1 Min Readings = 22
Blank ID # = . . ;- -+ Max Readings = 22
Blank Value = 3.08 ug/minute ¢ -~ - % Difference = 10
== Reading ==== Analwsis Time ==== Coulomete ==== % Difference ==
1 n.s1 ., 0.60 0.00 :
2 .01 - © 50.00 i
3 1.50 65.71 H
4 2.00 R 83.64
5 2,50 T 59.24
6 3.00 32.69 :
7 3.50 16.58 i
8 £.00 S T 9.57 ;
9 £.50 S 110020 6.17 g
10 5,00 '116 IV 5.00 ;
11 5.50 120 .40 3.65 i
12 .00 . " i24.30 & 3.14 :
13 6.50 . . - 127,70 2.66 :
14 7.00 130.90 2.44 :
15 7.50 ¢ e - A33.80 - - 2.17 §
16 8.00 136.50 1.98
17 8.50 o . ,138.80 1.66 1
18 9.00 -7 141,30 1.77
19 .50 - . i ~l43 20 1.33
20 10.00 . 1.45
21 ~0.50 1.29
22 ~1.00 1.14
|
USER INPUT BLANK VA..UE : :
BLANK VALUE = 33 87098 mlcrograms carbon?
+3.1E+00 ug/min Carbon

BLANK FACTOR = .37098 /.10.99707 -

SAMPLE RESULTS: -

( 148.9 - 33.87379 ) (1)/(1)

( 148.9 - 33.87379 }(1)/(1) (12)-
<<<< WARNING - BLANK VALUE EXCEEDS 1:

+1.150E+02 g/L Carbon
+9.586E+00 Molar Carbon
ug/mln Carbon!!l!{!!>>>>

Il I

Sampile Run By:

SL HOOD~ 00001

555 - } CDQG##‘l:"/”~k\ ijO




HNF-1845 REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT

TIC”OC REV .0
Sample: S98T02424 DUF Time: 03:38:06
Sample Size = 1 ul -« Analyst : SL. HOOD
Dil Factor = 1 : . Min Readings = 22
Blank ID # = . St Max Readings = 22
Blank Value = .65 ug/minute C % Difference = 10 ;
== Reading ==== Analysis Time ==== Ceulometer ==== % Difference == %
1 ¢.51 i.60 1 0.00
2 .01 ., ©.3.10 48.39
3 .50 O 34,04
4 .00 69.68
5 .50 68.11
6 .00 ' 45.88
7 .50 27.17
8 4.00- 15.26
9 4 .50 7.91
10 ©.00 4.70
11 L.50 2.64
1z £, 00 1.79
13 .50 1.48
14 .00 0.79
15 1,50 . 0.73
16 1,00 - 0.61
17 5.50 0.55
18 9.00 0.39
19 2.5Q 0.44
20 13.00 0.38
21 13.50 0.33
22 1L.00 0.33
i
USER INPUT BLANK VAILUE. . g e
BLANK VALUE = 7.14#096 micrograms’ carbon
BLANK FACTOR = 7. 1W8096 / 10. 99707 ; +6.5B%~01 ug/min Carbon

SAMPLE RESULTS: )
( 184.2 - 7.148046 1 (1)/(1) . . =.
( 184.2 - 7.148046 1 (1)/(1)(12) =.

+1.771E+02 g/L Carbon
+1.475E+01 Molar Carbon

Samp..e Rﬁn By: .

ST HOOD T, 00001

So= Pz L033{s




ity

HNF-1848 REV. 0 1

TOC TCOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2 0

Sample: S98T02424 DUF Date;gOB/Zl/?S-:" Time: 03:51:23 §
Sample Size = 1 ul ) GLUSYLs . ea.we RAnalyst SL HOOD oy
Dil Factor = 1 - .  Min Readings = 22 3
Blank ID # = -+ . Max Readings = 22
Blank Value = 3.08 ug/mlnutf o’ B % Difference = 10

== Reading ==== Analusis Tlm, m=== Coulomete ==== % Difference ==

1 .51 k 0,80 0.00
2 : ve. S T1T20 33.33
3 2.40 50.00C
4 “12.40:; - :. 80.65
5 i 40,60 69.46
6 i 70.50 42.41
7 0. .-90.30 21.93
8 i ..101.80 11.30
9 : ‘110.20 7.62
10 5.00 . 116.40 . 5.33
11 5,50 i 124.40 ;. 4.12
12 5.00 i . 125.50 - 3.27
13 5.50 <. . 129.60 - 3.16
14 7.00 i : 133.00 2.56
15 7.50 i - 135:90-. 2.13
16 . 3.00 ; .60 1.95
17 3.50 1130 1.77
18 9.00 .60 1.74
19 9.50 46,00 1.64
20 10.00 .10 1.42
21 10.50 50.10 1.33 :
22 11.00 80 1.12 é
USER INPUT BLANK VAIUE . . ; B
BLANK VALUE = 33.8'098 mlcrograms carbon

BLANK FACTOR = 33. J7098 / 10 99707 = +3.1E+00 ug/min Carbon
SAMPLE RESULTS: f ' '

( 151.8 - 33.87079 (1)/ 1) i

( 151.8 - 33.87079 (1 /(1)(12)

+1.179E+02 g/L Carbon
+9.827E+00 Molar Carbon

o

Sampile Run By:

&L ROOD . - 00001

So= kd= Loz




-1648 REV. 0
worklistdata Version 1.0 05/15/96 HNF Page: 1

08/26/98 08:47

LABCORE Completed Worklist Report for Worklist# 25688

Analyst; slh ‘ Instrument: TOCO1 Book#
Method: Rev/Mod
“Worklist Comment: TOC-01 FOR ER-311 GRAB SAMPLES RTS

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

LIauip 3.00E+03 3.00E+3

Final page for worklist# 25688

. /’QW . 2528
Analyst Signature Date A@ggnature Date

/ E?/ze/?(
Reviewer Signature  \“Date!

Units shown for QC (BLK/BKG) may not reflect the actual units.

163




08/19/98 13:36 HNF-1645 REV. 0 Page:

“#* " LABCORE Data Entry Template for Worklist# 25688
Analyst: YA Instrument: TOCO1 Book# _ 26/ /(2 £

Method: LA-344-105 Rev/Mod {//O

Worklist Comment: TOC-01 FOR ER-311 GRAB SAMPLES RTS

S Type Sample# R A Test Matrix Group# Project
1 BLNK TOC-01  LIQUID
2 STD TOC-01  LIQUID
3 SAMPLE $98T002422 0 TOC-01  LIQUID 98000453 ER-311 GRAB
Analytes Requested: TOC-01
4 DUP 898T002422 ¢ TOC-01 LIQUID
5 SPK $98T002422 0 TOC-01  LIQUID
6 SAMPLE S98T002423 0 TOC-01 LIQUID 98000453 ER-311 GRAB
Analytes Requested: TOC-01
7 DUP $98T002423 0 TOC-01 LIQUID
8 SAMPLE $98T002424 0 TOC-01  LIQUID 98000453 ER-311 GRAB
Analytes Requested: TOC-01
9 DUP S98T002424 O TOC-01  LIQUID
° o
Final page for worklist # 25688
N . Bocdvurt— ‘
Analyst Signature Date Analyst Signature Date

82599

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

164



X .0
WORKBOOK PAGE: BLANK1 HNF-1645 REV.
TOC : LA-344-105 (E-0) LIQUIDS ——

Sample Volume in mL

Y
] BLNK H2S04 Volume in mL

olume Injected in mL

i 25688 Dilution Factor (calculated)
Digest Dilution Factor
| TOC-01 g of Carbon in Blank
g of Carbon from Baseline
LIQUID
[ 98004236 g of Carbon = |C1-C2|

[ 0 [Method Detection Limit (ug/mL) =1 pg C * DF * DDF / VI

Method Detection Limit in pg/mL 0.00E+00|

g of Carbon 1.00E+00|

Data Entered By: . JRO Date: , 08/26/98
Signature of Chemist: A//L) eU(m. »%)7 /V] JL Date: 7[;%3/?5/

BLANKWB1 REV 2.0 344105M

SIGNATURE ABOVE REPRESENTS CHEM(CALTECHNOLOGIST/CHEMISTTHAT
CO’\flé‘LILEWBED/V “RIFIED THE CALIBRATION/ANALYSIS ON PAGES /& 5 TO,

11344105\0UN25688. WB1 oizgg 08:36:34



HNF-1645 REV. 0
WORKBOOK PAGE: STD2
TOC : LA-344-105 (E-0) LIQUIDS
Sample Volume in mL
H2S504 Volume in mL
olume Injected in mL
iDilution Factor (calculated)

Digest Dilution Factor

] TOC-01 g of Carbon Found

g of Carbon from Baseline

LIQUID iStandard Book Number

Standard Value (pglml)

98004236

ug of Carbon/mL = (C1-C2)* DF * DDF / VI

Method Detection Limit in pg/mL 5.50E+01
4QC Actual in pg/mL 3.00E+03
QC Found in pg/mL 3.00E+03

[Percent Standard Recovery 99.9
Data Entered By: JRO Date: 08/26/98
Signature of Chemist: Date:
STANDARD.WB1 REV 2.0 344105ML

11344106\0UT\25688.WB1 08/2(1% 6 08:37:27




HNF-1645 REV. 0

WORKBOOK PAGE: SAM3
TOC : LA-344-105 (E-0) LIQUIDS

SAMPLE

Sample Volume in mL

S8

j SAMPLE H2S04 Volume in mL

(VR)

: olume Injected in mL Vi 1200
25688 Dilution Factor (calculated) {DF) 1.100
.- ot {Digest Dilution Factor (DDF ' ’
TOC-01 lug of Carbon in Sample (C1)
g of Carbon from Baseline C2
pg of Carbon/mL = (C1-C2)* DF * DDF/ VI
Method Detection Limit=1 pug C* DF * DDF / VI
Method Detection Limit in pg/mL 5.50E+00|
of Carbon/mL 3.11E+02|
Data Entered By: JRO Date: 08/26/98
Signature of Chemist: ) Date:
SAMPLE.WB1 REV 2.0 344105ML

1\344105\0UT\25688.WB1 08/26/98 167 08:38:08



HNF-1645 REV. 0

WORKBOOK PAGE: DUP4
TOC : LA-344-105 (E-0) LIQUIDS
: ample Volume in mL

[ DUP  |H2504 Volume in mL

olume Injected in mL

[ 25688 |Dilution Factor (calculated)
& gest Dilution Factor

g of Carbon in Sample

g of Carbon from Baseline

LiQuip IResuit from Sample Page
e =

Bedonr

~98004236

g of Carbon/mL = (C1-C2)* DF * DDF / VI

Method Detection Limit=1 ug C* DF * DDF / VI

Method Detection Limit in pg/mL 5.50E+00]
of Carbon/mL 3.13E+02|
Data Entered By: JRO Date: 08/26/98
Signature of Chemist: " Date:
344105ML

SAMPLE.WB1 REV 2.0

1:\344105\0UT\25688 WB1 08/26/98 1 68 08:38:36



HNF-1645 REV. 0
WORKBOOK PAGE: SPIKES
TOC : LA-344-105 (E-0) LIQUIDS
Sample Vial Data
ple Volume in mL. (SS)
inml. _ (VR)
olume Injected inmL (V1)
g of Carbon in Sampl {c1)
g of Carbon from BRasaline (C2)

- Spiked Vial Data
¥01{Was the sample dilution used? (yesino) g
isample Volume in mL (SPK SS)

S04 Volume in mL (SPK VR)

iAmount of Spike Std. inmL _(SPK VOL)
olume Injected in mL- (SPK Vi)

gCin ple + Spike {C3)

Pre-Spike Dilution Factor (PDF)

spike Book

ISpika Value in pg/mi

[spike Correction Factor (SPK CF) = (SPK SS + SPK VOL + SPK VR) / SPK VI

ample Correction Factor (SAM CF) = (SS + VR) / (V)
ample Size Correction Factor (SS CF) = (SPK S§S) / (SS)

fQC Actual in pg/mL = Spike Value (ug/mL)

IQC Found in pg/mL = [(C3 - C2){SPK CF) - (C1-C2)(SAM CF)(SS CF)/(PDF)} / (SPK VOL)
Percent Spike Recovery = (QC Found) / (QC Actual) * 100

= 1QC Actual in ug/mL 7.69E+02
QC Found in pg/mL 6.21E+02
Percent Spike Recovery 80.8

Data Entered By: JRO Date:  08/26/98
Signature of Chemist: Date:

SPIKE.WB1REV 2.0 344105ML

1:344105\0UT\25688 WB1 08/26/9;L68 08:40:58



HNF-1645 REV. 0

WORKBOOK PAGE: SAM6
TOC : LA-344-105 (E-0) LIQUIDS

ample Volume in mL

. SAMPLE jH2504 Volume in mL

olume Injected in mL

25688 [Dilution Factor (calculated)

est Dilution Factor

g of Carbon in Sample

W g of Carbon from Baseline

SAMPLE

g of Carbon/mL = (C1-C2)* DF * DDF / VI

ethod Detection Limit=1 yg C * DF * DDF / VI -

Method Detection Limit in pg/mL 5.50E+00]
of Carbon/mL 2.62E+02|
Data Entered By: JRO Date: 08/26/98
Signature of Chemist. Date:
SAMPLE.WB1 REV 2.0 344105ML

\344105\0UT\25688.WB1 08/26/98 176 08:41:34



HNF-1645 REV. 0

WORKBOOK PAGE: DUP7
TOC : LA-344-105 (E-0) LIQUIDS

{Sample Volume in mL

 DUP_ |2504 Volume n mL

olume Injected in mL
iDilution Factor (calculated)

gest Dilution Factor
g of Carbon in Sample

g of Carbon from Baseline

Method Detection Limit in pg/mL 5.50E+00]

of Carbon/mL 2.40E+02}
Data Entered By: JRO Date: 08/26/98
Signature of Chemist: Date:
SAMPLE.WB1 REV 2.0 344105ML

A344105\0UT\25688.WB1 osi6de’L  os41:58




HNF-1645 REV. 0

2
TOC : LA-344-105 (E-0) LIQUIDS SAMPLE

|Sample Volume in mL

_ SAMPLE [H2S04 Volume in mL

olume Injected in mL

: l
25688 Dilution Factor (calculated)

g of Carbon/mL =(C1-C2)* DF * DDF / Vi

Method Detection Limit=1 ug C * DF * DDF / VI

Method Detection Limit in pg/mL 5.50E+00|

of Carbon/mL 2.67E+02]
Data Entered By: . JRO Date: 08/26/98
Signature of Chemist: Date:
SAMPLE.WB1 REV 2.0 344105ML

11\344105\0UT\25688. WB1 08/26/98 08:43:05



HNF-1843 REV. 0

WORKBOOK PAGE: DUP9
TOC : LA-344-105 (E-0) LIQUIDS

fug of Carbon in Sample
g of Carbon from Baseline

pg of Carbon/mL =(C1-C2)* DF * DDF/ VI

IMethod Detection Limit = 1 g C * DF * DDF / VI

Method Detection Limit in pg/mL 5.50E+00]

of Carbon/mL 2.78E+02|
Data Entered By: JRO Date: 08/26/98
Signature of Chemist: Date:
SAMPLE.WB1 REV 2.0 344105ML
173

11344105\0UT\25688.WB1 08/26/98 08:43:33




HNF-1645 REV. O

TOC- TOTAL ORGANIC CARBCN ANALYSIS REPORT
TICTOC REV 2.0
<<< BLANK ANALYSIS >>>

Sample: BASE Date: 08/24/98 - Time: 22:13:05

Sample Size = 200 ulL . " Analyst : SL HOOD

Dil Factor = 1 ) " . Min Readings = 14
Blank ID # = BASE " Max Readings = 14
Blank Value = N/A L % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 $.00 0.00
2 1.01 Q.10 100.00
3 1.51 0.20 50.00
4 2.01 ¢.70 . 71.43
5 2.51 0.380 12.50 K
6 3.01 1.00 20.00 1
7 3.51 1.3 9.09
8 4.01 1.20 8.33
9 4.51 1.40 14.29
10 5.00 1 50 6.67
11 5.50 1.70 11.76
12 6.00 : 0.00
13 6.50 5.56 k:
14 7.01 10.00
3
f
BLANK VALUE = 2 micrograms carbon . §
BLANK FACTOR = 2 / 7.005005 = . +2.9E-01 ug/min Carbon ;
Sample Run Bv: R
Q¥ BCGS 00000

174




HNF-1845 REV. 0

TOC- TOTAL ORGARIC.CERBON ANALYSIS REPORT
TICTOC REV. 2.0

Sample: STD Date: 08/24/98 Time: 22:33:22
Sample Size = 200 ulL R Analyst : SL HOOD
Dil Factor = 11 - ' Min Readings = 14
Blank ID # = BASE Max Readings = 14
Blank Value = .2855102 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==-== Coulcmeter ==== % Difference ==
1 0.51 0.00 0.00
2 1.01 G.20 100.00
3 1.51 9 90 97.98
4 2.01 ' V54,60 71.39 .
5 2.51 : 47.00 26.38 :
6 3.01 51,90 9.44 2
7 3.51 52.90 3.71 ;
8 4.01 . 54.90 1.82 i
9 4,50 . o o 55.40 0.90
10 5.00 R - 55.70 0.54
11 5.51 : 55.90 0.36
12 6.01 £6.10 0.36
13 6.51 56.320 0.36
14 7.00 56.50 0.35
;
g
BLANK VALUE = 2 micrograms carbon 3
BLANK FACTOR = 2 / 7.005005 = U +2,.9E-01 ug/min Carbon g
B
SAMPLE RESULTS:
( 56.5 - 1.99993 ) (11) /(200 - _ +3.00E+00 g/L Carbon
( 56.5 - 1.99993 ) (11)/(200) {123} = _ - +2.50E-01  Molar Carbon
Sample Run By: (ESGfir;GVﬂ
ST HCOD ’ N/ 00000
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TOC- TOTAIL ORCANLC CAQ ;N ANALYSIS REPORT
TICTOC REV 270

Sample: BLK Date:>98/24/98 Time: 22:58:35
Sample Size = 200 ul : ) - Analyst : SL HOOD
Dil Factor =1 ’ - Min Readings = 14
Blank ID # = BASE : " Max Readings = 14

Blank Value .2855102 ug/winate C % Difference 10
== Reading ==== Analysis Tiwme¢ ==== Coulcwreter ==== % Difference ==
1 0.51 ¢.20 0.00
2 1.01 0.50 60.00
3 1.51 0.80 37.50
4 2.01 “1.10 27.27
5 2.51 L.30 15.38
6 3.0 1..60 18.75
7 3.51 1.80 11.11
8 4.01 1.90 5.26
9 4.51 2.10 9.52
10 5.01 2.30 8.70
11 5.51 2.50 8.00
12 6.01 "2.60 3.85
13 6.50 Z.80 7.14
14 7.00 Z.00 6.67
BLANK VALUE = 2 micrograms carbon !
BLANK FACTOR = 2 / 7.005003 = S +2.9E-01 ug/min Carbon :
SAMPLE RESULTS
(3 - 1.99993 1) /{(200) = : +5.0E-03 g/L Carbon 3
(3 - 1.99993 1)/(200) (12} = : ) +4.2E-04 Molar Carbon
E
Sample Run By: ___ 3
&i-HOGD 00000
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TOC- TOTAL ORGANZI

Sample: S98T002

Sample Size
Dil Factor
Blank ID #
Blank Value

== Reading ====
1

BLANK VALUE =
BLANK FACTOR =

SAMPLE RESULTS:
( 58.5 - 1.9996
( 58.5 - 1.9996

. HNF-1645 REV.0

CARBOR ANALYSIS REPORT
TICTOC REV 2.0

422 . Date: 08/24/98 Time: 23:36:59
200 uL o Analyst : SL. HOOD
1.1 : Min Readings = 14
BASE o " Max Readings = 14
.2855102 ug/minute ¢ % Difference = 10
Analysis Time ==== {culometer ==== % Difference ==
51 0.00
01 73.33
50 92.50
00 51.10
50 16.70

NSO R WWNNNRRO
o
o

OCOO0OO0OORNWY
@
~J

2 micrograms carpon
2 / 7.005005 = +2.9E-01 ug/min Carbon

51 ) (1.1)/(200)
51 ) (1.1)/(200) (12)

+3.11E-01 g/L Carbon
+2.59E-02 Molar Carbon

Sample Run By:

SL HOCL 00000
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TOC- TOTAL ORGANIC; CARBOII 'ANALYSIS REPORT
TICTOC KEV 2.0

Sample: S98T002422\Duﬁ9 Date: 08/25/98 Time: 02:37:07
Sample Size = 200 ul ) . Analyst : SI, HOOD
Dil Factor = 1.1 ..+ Min Readings = 14
Blank ID # = BASE .. Max Readings = 14
Blank Value = .2855102 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 .30 0.00
2 1.0 5.40 94 .44
3 1.5, 33.80 84.02
4 2.01 . S 4250 20.47
S 2.51 " 47.00 9.57
6 3.01 50.40 6.75
7 3.51 52.50 4.00
8 4.01 54.30 3.31
9 4.51 55.60 2.34
10 5.01 56.60 1.77
11 5.51 57.30 1.22
12 6.01 37.90 1.04
13 6.5%1 58 4C 0.86
14 7.01 54%.90 0.85

BLANK VALUE = 2 micrograms carkon :

BLANK FACTOR = 2 / 7.005005 = - +2.9E-01 ug/min Carbon

SAMPLE RESULTS:
( 58.9 - 2.000187 ) (1.1}/(200) = ' +3.13E~-01 g/L Caxbon
( 58.9 - 2.000187 ) (1.1)/(200){12) = +2.61E-02 Molar Carbon

e 5 5 3ok nr 2l S b o

Sample Run By:

S1, HOCOD 00000
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TOC- TOTAL ORGANIC‘CAREON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S8$98T02422 SPK Date: 08/25/98 Time: 02:47:09
Sample Size = 200 uL ' " Bnalyst : SL HOOD
Dil Factor = 2.5 Min Readings = 14
Blank ID # = BASE Max Readings = 14
Blank Value = .2855102 ug/miunuvte C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.10 0.00
2 1.01 2.00 28.89
3 1.51 .. 46.50 80.65
4 2.01 ) T6.20 17.26
5 2.51 61.20 8.17
6 3.01 64.70 5.41 ?
7 3.51 67.20 3.72 :
8 4.01 69.20 2.89 :
9 4.51 76.60 1.98 ‘
10 5.01 71.70 1.53
11 5.51 72.60 1.24
12 6.01 73.20 0.82 -
13 6.51 73.90 0.95
14 7.00C 74.30 0.54 3
E:
BLANK VALUE = 2 micrograms carbon 3
BLANK FACTOR = 2 / 7.005005 = . +2.9E-01 ug/min Carbon é

SAMPLE RESULTS:
( 74.3 - 1.999952 ) (2.5)/(200)
( 74.3 - 1.999952 ) (2.5)/(200}

+9.04E-01 g/L Carbon
~ +7.53E-02 Molar Carbon

[/}

CEnTHOCD 00000

R
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TOC- TOTAL ORGANIC.CARBZL ANALYSIS REPORT
TICTOC REV 7.0

Sample: S98T002423 Date: 08/24/98 Time: 23:58:14 é
M é
Sample Size = 200 ulL . Analyst : SL. HOOD E
Dil Factor = 1.1 Min Readings = 14 ;
Blank ID # = BASE : Max Readings = 14 )
Blank Value = .2855102 ug/ainute C % Difference = 10 5
N k
== Reading ==== Analysis == Coulcmeter ==== % Difference == ;
1 0.51 0.00 0.00 :
2 1.01 2.50 100.00 '
3 1.51 : 25.40, 90.16
4 2.01 ’ 36.50 ° 30.41
5 2.51 - 41,40 11.84
6 3.01 z 6.55
7 3.51 3.90
8 4.01 2.12
9 4.51 1.46
10 5.01 2, 1.24
11 5.51 : 4£.80 0.82
12 6.01 49.10 0.61
13 6.51 49.50 0.81
14 7.00 49,70 0.40
§
§
BLANK VALUE = 2 micrograms carion
BLANK FACTOR = 2 / 7.005005 = +2.9E-01 ug/min Carbon

SAMPLE RESULTS:
( 49.7 - 1.99993 ) (1.1)/(200)
(1 49.7 - 1.99993 ) (1.1)/(200} {12}

+2.62E-01 g/L Carbon E
+2.19E-02 Molar Carbon

Sample Run By: _
. . 8L HOCD 00000

g
|

-
@
@
Rd i soins .



HNF-1645 REV. 0

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0 3
Sample: S98T02423 DUP Date:  08/25/98 Time: 00:06:55 ]
Sample Size = 200 ulL = . Analyst : SL HOOD
Dil Factor = 1.1 . Min Readings = 14 {
Blank ID # = BASE . . Max Readings = 14
Blank Value = .2855102 ug/anul C_w % Difference = 10
== Reading ==== Analysis Time ==== Covlometer ==== % Difference ==
1 0.51 0.20 0.00
2 %-1438.99 2.30 91.30
3 %-1438.49 22,40 89.73
4 %-1437.99 | : 33.20 32.53
5 %$-1437.4¢ ’ 37.80 12.17
6 %$-1436.99 43.70 7.13
7 %-1436.49 42.30 3.78
8 %-1435.99 . . 43.2C 2.08
9 %-1435.49 43.80 1.37
10 %$-1434.99 44.50 1.57
11 %-1434.49 44.70 0.45
12 %$-1433.99 45.00 0.67
13 %-1433.49 45,30 0.66
14 %-1433.08 45.60 0.66
BLANK VALUE = 2 micrograme cari.on
BLANK FACTOR = 2 / 7.005005 = E +2.9E-01 ug/min Carbon
SAMPLE RESULTS:
( 45.6 --409.135 1) /(200 = +2.50E+00 g/L Carbon
( 45.6 --409.135 1)/(200) (12) = +2.08E-01 Molar Carbon
Sample Run By: .
’ - SIs HOOL 00000

TR
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TOC- TOTAL ORGANIC CAREON ANALYSIS REPORT

Sample: 8398T002424

Sample Size
Dil Factor
Blank ID #
Blank Value

oo

== Reading ====

NP

BLANK VALUE =
BLANK FACTOR =

SAMPLE RESULTS:

( 50.5 - 1.999713 ) (1.
( 50.5 - 1.999713 ) (1.1

TICLCC REV

Date:.(8/25/98

200 ul

1.1

BASE _

.2855102 ug/minute C

Analysis Time m=== Coul
0.51 0
1.01 3
1.51 25
2.01 . 27
2.51 42
3.01 45,
3.51 Y
4.00 47
4.50 48
5.00 49
5.50 49
6.00 49
6.50 50
7.00 50

2 microgramg carhon
2 / 7.005005 =

o

1) /(20¢}
)/ (200) (1%)

Sample Run By:

2.0

Time: 00:24:36

Analyst SL HOOD
Min Readings = 14
Max Readings = 14
% Difference = 10
cmeter ==== % Difference ==
.30 0.00
.00 96.67
.50 88.24
.10 31.27
.10 11.88
20 6.86
g0 3.62
90 2.09
70 1.64
20 1.02
60 0.81
20 0.60
3¢ 0.80
50 0.40

+2.9E-01 ug/min Carbon
+2.67E-01 g/L Carbon
+2.22E-02 Molar Carbon

S, HOOD

182
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HNF-1648 REV. 0 §

TOC- TOTAL ORGANIC CAREON ANALYSIS REPORT
TICTOC REV 2.0 |

Sample: S98T02424 DUP Date: 08/25/98 Time: 02:07:17
Sample Size = 200 ulL N, Analyst : SL HOOD E
Dil Factor = 1.1 . o Min Readings = 14
Blank ID # = BASE Max Readings = 14
Blank Value = .28551C2 ug/minute € < % Difference = 10
== Reading ==== Analysis Time = % Difference ==
1 0.51 0.00
2 1.01 88.00
3 1.51 90.60
4 2.00 28.30
5 2.50 12.50
6 3.00 7.22
7 3.50 3.99
8 4.00 2.66
S 4.50 2.00
10 5.00 1.58
11 5.50 1.17
12 6.00 0.97
13 6.50 0.96
14 7.00 0.57
BLANK VALUE = 2 micrograms. carkon .
BLANK FACTOR = 2 / 7.005005 = i +2,9E-01 ug/min Carbon

SAMPLE RESULTS:
( 52.6 - 1.999713 ) (1.1}/(200) = : +2.78E-01 g/L Carbon
1/

( 52.6 - 1.999713 ) (1.1)/(200) (12) = +2.32E-02 Molar Carbon

Sample Run By:

SL:-HCC2 00000




worklistdata Version 1,0 05/15/96 Page: 1
08/26/98 10:13 HNF-1648 REV,

LABCORE Completed Worklist Report for Worklist# 25692

Analyst: jro Instrument: U01 Book#
Method: Rev/Mod
Worklist Comment: @U-01 FOR ER-311 GRAB SAMPLES RTS

Seq Type Sample#R A Test Matrix  Actual Found DL or Yield Unit

0 au-01 U-02¢ LI1QuID 6.59E+0|

Inst Error

6 SAMPLE $987002423 0 au-01 u-02 LIQUID N/A 3.29E+02 3.70e-003 ug/ml.

LIQuID 3.22E+2 3.27e+2 1.541 RPD

Final page for worklist# 25692

Analyst Signature Date Analyst Signature Date

MQ/ Dat gj/i%g
eviewef Signgture ate

Units shown for QC (BLK/BKG) may not reflect the actual units.




X .0
08/19/98 13:38 HNF-1645 REV. Page: 1

400041 LABCORE Data Entry Template for Worklist# 25692

Analyst: Instrument: UO01 Book# 330557
Method: LA-925-009 Rev/Mod éil 2
Worklist Comment: @U-01 FOR ER-311 GRAB SAMPLES RTS

S Type Sample# R A Test Matrix Group# Project

1 STD @U-01 LIQUID

2 BLNK @U-01 LIQUID

3 SAMPLE . 898T002422 0 @U-01 LIQUID 98000453 ER-311 GRAB
Analytes Requested: U-02 , U-02E

4 DUP $98T002422 0 @U-01 LIQUID

5 SPK S98T002422 0 @U-01 LIQUID

6 SAMPLE $98T002423 0 @U-01 LIQUID 98000453 ER-311 GRAB
Analytes Requested: U-02 , U-02E

7 DUP $98T002423 0 @U-01 LIQUID

8 SAMPLE $98T002424 0 @U-01 LIQUID 98000453 ER-311 GRAB
Analytes Requested: U-02 , U-02E

9 DUP $98T002424 0 @U-01 LIQUID

Final page for worklist # 25692

% sze &g y ¢

An; ature nalygt 5Si ure ate

Data Entry Comments.

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-1845 REV. 0

WORKBOOK PAGE: STD1
Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

[ stanpArD |

STANDARD BOOK #

OLUME OF SAMPLE (mL) (SS;
DILUTION FACTOR OF SAMPLE (DF)
PREPARATION FACTOR OF SAMPLE (PF
LIFETIME IN MICROSECONDS

IR2 VALUE

RANGE (HIGH OR LOW)

INSTRUMENT UNCERTAINTY (1Y)

: INSTRUMENT RESULT {IR) & JZE05
| o |pETECTION LEVEL (ugimL) 3.70E-05
| nA  |RESULT (ugiml) . 6.07E02
ALUE OF STANDARD 6.12E-02
%RECOVERY 99.18
RELATIVE % UNCERTAINTY 3.0
Result=DF * PF* IR * 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
% Recovery = Result/ Value of Standard * 100
Relative % Uncertainty =1U /IR * 100
ﬂAnalyst: JRO Date: 26-Aug-98
Signature of Chemist: MJL Date:

STANDARD.WB1 REV 2.0 925009ML

]9

1\925009\0UT\25692. WB1 08/26/98 09:40:45




HNF-1645 REV. 0

WORKBOOK PAGE: BLANK2
ium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

OLUME OF SAMPLE (mL) (sS)

IDILUTION FACTOR OF SAMPLE (DF)

PREPARATION FACTOR OF SAMPLE (PF)

DIGEST DILUTION FACTOR (DDF)

LIFETIME IN MICROSECONDS

LIQUID R2 VALUE

1h3e IRANGE (HIGH OR LOW)

98004240 JINSTRUMENT UNCERTAINTY (V)
IINSTRUMENT RESULT (IR}

| 0o IDETECTION LEVEL (ugimL) 3.70E-03

N/A

RESULT (pg/mL) 2.99E-03
ELATIVE % UNCERTAINTY 6.6

Resuit = DF * PF * DDF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * DDF * 1000

Relative % Uncertainty = U /IR * 100

Analyst: JRO Date: 26-Aug-98
Signature of Chemist: MJL Date:
BLANK.WB1 REV 2.0 925009ML

130

1\925009\0UT\25692. WB1 . 08/26/98 09:42:21




HNF-1645 REV. 0

WORKBOOK PAGE: SAM3
Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

_SAMPLE__ |

SAMPLE

OLUME OF SAMPLE (mL)
ILUTION FACTOR OF SAMPLE
PREPARATION FACTOR OF SAMPLE

5-1!_ DIGEST DILUTION FACTOR

LIFETIME IN MICROSECONDS

‘ LiQuID IR2 VALUE
RANGE (HIGH OR LOW)
98004240 |

INSTRUMENT UNCERTAINTY
INSTRUMENT RESULT

| 0 IDETECTION LEVEL (ygimL)

3.70E-03

3.68E-01
3.68E+02
3.1
Result = DF * PF * DDF * IR * 1000
Detection Level = 3,70 E-08 * DF * PF * DDF * 1000
Relative % Uncertainty = U /IR * 100
Analyst: JRO Date: 26-Aug-98
IISignature of Chemist: MJL Date:
SAMPLE.WB1 REV 2.0 925009ML
194

11\925009\0UT\25692.WB1 08/26/98 09:43:16




HNF-1845 REV. 0

WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

RANGE (HIGH OR LOW)
INSTRUMENT UNCERTAINTY

3.70E-03
3.37E-01
3.37E+02
3.1
Result= DF * PF* DDF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * DDF * 1000
' Relative % Uncertainty = IU /IR * 100
Analyst: JRO Date: 26-Aug-98
ISignature of Chemist: MJL Date:
SAMPLE.WB1 REV 2.0 925009ML
192

1\925009\0UT\25692. WB1 08/26/98 09:44:28




HNF-1645 REV. 0

orescence: LA-925-009 (B-0) LIQUID/SOLID

WORKBOOK PAGE: SPIKES
Uranium by Ph

ONCENTRATION IN SOLN (g

FROM SAMPLE FORM

| Concentration = IR * DF * PF
QC Actual (ug/mL) = SV (g/L) * 1000
QC Found (ug/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL = 6.A2E401 pg/iml
QC FOUND < A.00E400 pg/mL
% SPIKE RECOVERY. < 1.8%

26-Aug-88

al . JRO
[Signature of Chemist: MJL

SPIKE.WB1 REV2.0 925009ML

193

1\925009\0UT\25692.WB1 08/26/98 10:02:13



HNF-1648 REV. 0

WORKBOOK PAGE: SAM6
Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

SAMPLE

SAMPLE |

DILUTION FACTOR OF SAMPLE
REPARATION FACTOR OF SAMPLE
IDIGEST DILUTION FACTOR

IFETIME IN MICROSECONDS
LIQUID IR2 VALUE

RANGE (HIGH OR LOW)

98004240 INSTRUMENT UNCERTAINTY
NSTRUMENT RESULT |
IDETECTION LEVEL (ug/mL) 3.70E-03

CONCENTRATION IN SOLUTION (qiL) 3.29E-01
ESULT (ug/mL} 3.20E+02
TIVE % UNCERTAINTY 3.0

Result=DF * PF * DDF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * DDF * 1000

Relative % Uncertainty = IU /IR * 100

Analyst: . JRO Date: 26-Aug-98
Signature of Chemist: MJL Date:
SAMPLE.WB1REV 2.0 925009ML

194

\92500\0UT\26692. WB1 08/26/98 09:50:20




HNF-1645 REV. 0
WORKBOOK PAGE: DUP7
horescence: LA-925-009 (B-0) LIQUID/SOLID

OLUME OF SAMPLE (mL)

3.70E-03
ONCENTRATION IN SOLUTION (g/L) 3.44E-01
RESULT (ug/mL) 3.44E+02
FRELATIVE % UNCERTAINTY 3.1
. B Nt
| Resuit=DF * PF * DDF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * DDF * 1000
Relative % Uncertainty =1U /IR * 100
JAnalyst: JRO Date: 26-Aug-98
iSignature of Chemist: MJL Date:
SAMPLE.WB1 REV 2.0 - 925009ML
195

1\925009\0UT\25692.WB1 08/26/98 09:51:25
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WORKBOOK PAGE: SAM8
Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

‘ SAMPLE

3.70E-03

HCONCENTRATION IN SOLUTION (g/L) 3.22E-01
ESULT (ug/mL} 3.22E+02
ELATIVE % UNCERTAINTY 34

Result=DF * PF * DDF * IR * 1000
j Detection Level = 3.70 E-08 * DF * PF * DDF * 1000

Relative % Uncertainty = IU /IR * 100

Analyst: JRO Date: 26-Aug-88
Signature of Chemist: MJL Date:
SAMPLE.WB1 REV 2.0 925009ML

12¢

1\925008\0UT\25692.WB1 08/26/38 09:52:34




HNF-1645 REV. 0

WORKBOOK PAGE: DUPS
Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

OLUME OF SAMPLE (mL)

m DILUTION FACTOR OF SAMPLE

[PREPARATION FACTOR OF SAMPLE

DIGEST DILUTION FACTOR

i ILIFETIME IN MICROSECONDS
LIQUID |R2 vaLue

5 IRANGE (HIGH OR LOW)

| 98004240 _ [INSTRUMENT UNCERTAINTY

INSTRUMENT RESULT

DETECTION LEVEL (ug/mL) 3.70E-03

ICONCENTRATION IN SOLUTION (gL} 3.27E-01
RESULT (pig/mL) _ 3.27E+02
|RELATIVE % UNCERTAINTY 3.1

&

§ Result=DF* PF*DDF*IR* 1000

j Detection Level = 3.70 E-08 * DF * PF * DDF * 1000

Relative % Uncertainty = U/ IR* 100

Analyst: : JRO Date: 26-Aug-98
Signature of Chemist: MJL Date:
SAMPLEWB1 REV 2.0 925009ML

137

1\925009\0UT\25692.WB1 08/26/98 09:53:33
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RADIOCHEMICAL ANALYSIS
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worklistdata Version 1.0 05/15/96 HNF-1 Page:

08/26/98 10:46

LABCORE Completed Worklist Report for Worklist# 25694

Analyst: crj Instrument: GEAO02 Book# ZBBST

Method:] A -§4% -\l Rev/Mod _ § ~ i@
Worklist Comment: @GEA-01 FOR ER-311 GRAB SAMPLES RTS

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1°s57D o @ABA-01 C060-02 ~ LIQUID 4.663e-03 4.75e-03 101,866 % ‘Recovery

1 sTD o @GEA-01 CO060-02E LIQUID 1 3.22 3.220 % Ct Errer
1:.8TD 0 @GEA-01 . CS13702 LIQUID 7.49%e-03 7.67e-03 102.330. % Recovery

1 sTD ] @GQEA-01 CS13702E LIQUID 1 2.98 2.980 % Ct Errox
2 "BLNK: - 0 @em\-o:.‘ €060~02- 'LIQUID 5% <1.87e-5 uci/mi

2 BLNK 0 @GEA-01 CS13702 LIQUID 1 <3.98e-5 uci/ml

3 EmprE, " T §98T002422. 0 | @GBAZD1Y Cos050% LIQUID N/ALC G T 658916k 05 "6 8965005 G/t

3 SAMPLE 598T002422 0 @GEA-01 <CO060-02E LIQUID N/A n/a % Ct. Error
3 s'mmz‘ £98T002422 . 0 @GEA~0L - CS13702 ‘LIQUID N/A 2.630a+00 uCiy/ml

3 SAMPLE £98T002422 0 @GEA-01 CS13702E LIQUID N/A 0.170 % Ct. Error
4Dops] $98T002422 . 0 @GEA-0L. CO0-02 . LIQUID <6.896-5 <6.990°5 RPD g

4 DUP £987002422 0 @GEA-01 CO60-02E LIQUID 1 n/a % Ct Error
4 -DUP- . £98T002422 0 @GEA-01 - CS1I3702 LIQUID 2.63e+00 2.63a+00 0.000: RPD,

4 pup S98T002422 0 _@GEA-OJ. CS13702E LIQUID 1 0.170 0.170 % Ct Erxor
5 SAMPLE - S98T002423 .0 . ‘@UEA-01, [CO60-02 .LIQUID N/A < 7.538e-05 7.54e-005 |-uCi/ml

5 SAMPLE S98T002423 © @GEA-01 CO060-02E LIQUID N/A nfa % Ct. Exror
5 : SAMPLE"" SS_GT002423 0 @GEA-01; CS13702°  LIQUID N/A 2.4000+00 wCi/mh

5 SAMPLE $98T002423 0 @GEA-01 C$13'}02E LIQUID N/A 0.180 % Ct. Brror
6-DUP- 5985.‘002423 [ @GEA-01 - C060-02 LIQUID <7 .54e-5 <6.708-5 RPD

€ DUP $98T002423 0 @GEA-01 CQ60-02E LIQUID 1 n/a % Ct Error
6.°DUP B 5987002423 ' 0 @GEA-01 <CSI3702 LIQUID 2.40e+00 2.3804+00 0,837 -RPD

€ DUP 598T002423 0 @GEA-01 CS13702E LIQUID 1 0.180 0.180 % Ct Error
7 - SAMPLE: S98T002424 0 @GEA-01 CO60-02 LIQUID N/A < 6.083e-05 6.08a-005" uCL/mE

7 SAMPLE 598T002424 © @GEA-01 CO060-02E LIQUID N/A n/a % Ct. Exxor
7- SAMPLE' 5387002424 O @GEA-01 CS13702 LIQU;D CN/A 2.480e+00 Wed/mh

7 SAMPLE 598T002424 0 @GEA-01 CS13702E LIQUID N/A 0.170 % Ct. Error
8 .pup S98T002424 © .- @SEA-01 CO60-02 LIQDID . /<6.08e-5  <7.02er5 RPD

8 DUP 598T002424 0 @GEA-01 CO060-02E LIQUID 1 a/a % Ct Exror
8-DUP. 89 51Q02424 0 @GEA-01 CsS13702 LIQUID 2.480+00 2.48e+00. 0. 000 RPD.

8 Dup 598T002424 0 @GEA-01 CS13702E LIQUID 1 0.170 0.170 % Ct Erxor

Final page for worklist# 25694

Analyst Signature Date Analyst Signature Date

$-26-93

Reviewg Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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A-0004-1

LABCORE Data Entry Template for Werklist# 25694

Analyst: L_,D,j Instrument: GEAQO 2: Book# A8 65 7

Method: LA-548-121 Rev/Mod F-0O
Worklist Comment: @GEA-01 FOR ER-311 GRAB SAMPLES RTS ( | md darple M‘aﬂ

S Type Sample# R A Test Matrix Group# Project

1 STD @GEA-01 LIQUID

2 BLNK @GEA-01 LIQUID

3 SAMPLE $98T002422 ¢ @GEA-01 LIQUID 98000453 ER-311 GRAB
Analytes Requested: C060-02 , CO60-02E, CS13702 , CS13702E

4 DUP §98T002422 © @GEA-01 LIQUID

5 SAMPLE 8S98T(002423 0 @GEA-01 LIQUID 98000453 ER-311 GRAB
Analytes Requested: C060-02 , CO60-02E, CS13702 , CS13702E

6 DUP S§98T002423 © @GEA-01 LIQUID

7 SAMPLE 898T002424 0 @GEA-01 LIQUID 98000453 ER-311 GRAB

Analytes Requested: CO60-02 , CO60-02E, CS13702 , CS13702E

8 DUP S98T002424 0 @GEA-01 LIQUID

Final page for worklist # 25694

L, LA gae ¥

Analyst Bignature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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* 222-8 Laboratory Counting Room 24-AUG-1998 12:32:00.81 *
hkhkhhkkkhkhhkhhhhhhhkkkkkkhkkkkkhkhkhhhhkhkhkhhkhkkkhkhhhhhhkhkhhhhhhhkhkhhhhkhddkdkdhhhhhhkkkdikk

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 25694

Sample ID: WL25694-STD Removed by:

Sample Size: 1.00000E-03 L

Dilution Factor: 1.00000E+00 C7<;Z75Z:
7

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2]2g2306.cnf
Geometry: 42 ? -2 ({ “%

Count Time: 0 00:50:00.00 sec
Real Time: 0 00:50:21.04 sec
Dead Time: 0.7%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 24-AUG-1998 11:41:09.45
Decayed to: 24-AUG-1998 11:41:09.45
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: MB

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:04:32.95
ARARIRRERKIARERA IR IRk hh kb k ek hhhh kb hhhkhkkkhhhhhkhkhhhhhhhhkhhhhkhhhhhhhhkkhhhdd

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
. uci/L
0 661.63% 5274 1.50 1323.29 1316 14 3.0 CS-137 7.67
0 1173.19 2383 1.76 2346.55 2337 20 4.7 CO-60 4.73
0 1332.38 2162 1.88 2664.99 2655 17 4.4 CO-60 4.76
0 1460.76% 23 1.58 2921.80 2916 15 97.8 K-40 0.522
0 1764.64%* 5 1.15 3529.71 3522 12148.8
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Summary of Nuclide Activity Page : 2

Sample ID : WL25694-STD Acquisition date : 24-AUG-1998 11:41:09
Total number of lines in spectrum 5

Number of unidentified lines 0

Number of lines tentatively identified by NID 5 100.00%

Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay ucCi/L uci/L 2-Sigma Error %Error F%ags
267 ®

CO-~60 5.27Y "1.00 4.745E+00 4.745E+00 0.153E+00 3.22 .
CS-137 30.00Y 1.00 7.671E+00 7.671E+00 0.229E+00 2.98 7
Total Activity : 1.294E+01 1.294E+01
Grand Total Activity : 1.294E+01 1.294E+01
Flags: "K" = Keyline not found "M*" = Manually accepted
WE" = Manually edited "A" = Nuclide specific abn. limit
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HNF-1645 REV. 0

Minimum Detectable Activity Report Page : 3
Sample ID : WL25694-STD Acquisition date : 24-AUG-1998 11:41:09
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
BE-7 260. 477.59 6.9450E-01
NA-22 26. 1274.53 5.6288E-02
NA-24 i 8. 1368.55 3.6192E-02
AR-41 26. 1293.60 6.6734E-02
SC-46 93. 1120.55 9.0953E-02
CR-51 249. 320.08 4.8066E-01
MN-54 129. 834.83 8.3650E-02
C0-56 131. 846.76 8,.5298E~02
CO-57 321. 122.06 4.2813E-02
C0O~58 ’ 108. 810.78 7.5519E-02
FE-59 108. 1099.25 1.6964E-01
ZN-65 122. 1115.55 2.0298E-01
SE-75 313. 264.66 7.8492E-02
KR-85 214. 514.00 © 1.6116E+01
SR-85 213. 514.01 7.2826E-02
Y-88 2. 1836.06 2.7939E~-02
Y-91 - 37. 1204.67 2.0816E+01
NB-94 .140. 871.09 9.0143E-02
NB-95 123. 765.78 7.6352E-02
ZR-95 124. 756.73 1.3892E-01
ZRNB-95 111. 724.18 3.1747E-01
RU-103 226. 497.08 7.6641E-02
RURH-106 126. 621.93 1.2999E+00
AG-108m 113. 722.94 7.6779E-02
CD-109 287. 88.03 1.3657E+00
AG-110M 212. 657.76 9.1849E~02
SN-113 277. 391.69 9.6009E-02
TE-123m 327. 159.00 4.2393E-02
SB-124 159. 602.73 7.1677E-02
SB-125 271. 427.89 2.2482E-01
TE-125m 296. 109.27 1.3527E+01
I-129 277. 39.60 1.5450E401
I-131 241. 364.48 6.6297E-~02
XE-131m 363. 163.93 1.9249E+00
BA-133 266. 356.02 8.8874E-02
CS-134 171. 604.70 7.4459E-02
CS-136 118. 818.51 7.9244E-02
CcS-138 6. 1435.86 7.1982E-02
CE-139 396. 165.85 4,.9318E~02
BA~-140 151. 537.31 2.5292E-01
LA-140 4. 1596.21 3.1587E-02
CE-141 323. 145.44 7.3098E-02
CE-144 301. 133.51 3.1100E-01
CEPR-144 301. 133.51 6.2150E-01
EU-152 330. 121.78 1.3145E-01
EU-154 26. 1274.51 1.6330E-01
EU-155 279. 86.54 1.5268E-01
HF-181 218. 482.18 8.2804E-02
TA-182 255. 67.75 2.0733E-01
HG-203 291. 279.20 5.6897E-02
BI-207 151. 569.70 6.6577E-02
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HNF-1645 REV. 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : WL25694-STD Acquisition date : 24-AUG-1998 11:41:09
Bckgnd Energy MDA
Nuclide Sunm (kev) (uCi/L)
TL-208 294. 277.36 7.3301E-01
PB-210 260. 46.50 1.0325E+01
BI-212 115. 727.18 1.0608E+00
PB-212 415. 238.63 1.1138E-01
BI-214 157. 609.31 1.5676E-01
PB-214 263. 351.92 2.7092E~01
RA-224 354. 240.99 1.1448E+00
RA-226 361. 186.10 1.1192E+00
AC-228 186. 911.21 4.0155E~-01
TH-228 307. 84.37 4.3388E+00
TH-229 283. 88.47 1.9643E-01
U-232 296. 57.78 7.9815E+01
PA-233 284. 312.17 1.3070E-01
UTH-233 355. 245.34 4,1760E+01
PA-234M 121. 1001.03 1.4454E+01
TH-234 259. 63.29 2.8181E+00
U-235 347. 185.71 6.6738E~-02
NP-237 280. 86.48 4.0529E-01
U-237 308. 59.54 4.2050E-01 -
NP-238 129. 984.45 3.4504E-01
NP-239 276. 106.12 1.6611E-01
PU-239 337. 129.30 5.7367E+02
AM-241 308. 59.54 4.0334E-01
AM-243 286. 74.67 1.1539E~-01

20



-
HNF-1648 REV. 0
Sk dekdeddeddededdedkdedk g gk ek Rk e d ek ek kA ke k ko ko kkk ok ko k Rk kkk Ak kk kK hkkkk kK kR kR hkk

* 222-S Laboratory Counting Room 24-AUG-1998 15:25:46.50 *
E I T T T T T T T T T T T T T T Y T LT

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 25694
Sample ID: WL25694-BLK Removed by:

Sample Size: 1.00000E-03 L k/yz,
Dilution Factor: 1.00000E+00 ﬁi;m,,g// ‘
7/
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector ID: GEA2 Verjfied by:
File Number: dka300: [spec.GEA2]2g2307.cnf
Geometry: 42 ?"2 6’ ?g

Count Time: 0 02:30:00.00 sec ’
Real Time: 0 02:30:33.66 sec C7
Dead Time: 0.4%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 24-AUG-1998 12:54:44.82
Decayed to: 24-AUG-1998 12:54:44.82
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: GL

Background Subtract: DKA300: [SPEC.GEA2 ] 2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC~1997 11:02:19.60
Date of last efficiency calibration: 10-NOV-1997 10:04:32.95
*hhkikhkhhkhhhkhhhdkhkhhkkhkkkhkhkkkhkhkhhkhhhkhhhhhhkhkhhdhhhhkhhhhhhkkhhkhkdhhkhhkkhhhkhkhkhkhhkkkk

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L

0 295.90% 48 1.49 591.78 587 10109.5

0 1120.60% 35 1.33 2241.36 2236 13 66.3

0 1426.16 11 0.86 2852.59 2846 9 92,4

0 1460.79% 38 1.94 2921.88 2912 1 K-40 0.280
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HNF-1845 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : WL25694-BLK ) Acquisition date : 24-AUG-1998 12:54:44

Total number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified by NID

[RYEIN

75.00%

Nuclide Type :
Wwtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uCi/L uci/L 2~-Sigma Error $Error Fl;gs
Total Activity : 2.801E-01 2.801E-01 3”}é;7?/

Grand Total Activity : 2.801E-01 2.801E-01

Manually accepted

Flags: "K" Keyline not found M
Nuclide specific abn. limit

"E" = Manually edited LU
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HNF-1645 REV. 0

Minimum Detectable Activity Report

Sample ID : WL25694-BLK Acquisition date
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)

BE-7 80. 477.59 1.3217E-01
NA-22 31. 1274.53 2.0320E-02
NA-24 16. 1368.55 1.7030E-~02
AR-41 34. 1293.60 3.3201E~-02
SC-46 65. 1120.55 * 2.5670E-02
CR-51 142. 320.08 1.2255E~-01
MN-54 39. 834.83 1.5887E-02
C0-56 39. 846.76 1.6127E-02
C0o-57 196. 122.06 1.1244E-02
CO-58 48. 810.78 1.7207E-02
FE-59 25. 1099.25 2.8953E-02
C0-60 24, 1332.50 1.8702E-02
ZN-65 30. 1115.55 3.5474E-02
SE-75 174. 264.66 1.9721E-02
KR-85 110. 514.00 3.9131E+00
SR-85 110. 514.01 1.7672E-02
Y-88 5. 1836.06 1.3501E-02
Y-91 27. 1204.67 6.0529E+00
NB-94 45. 871.09 1.7649E-02
NB-95 44. 765.78 1.5694E-02
ZR-95 43. 756.73 2.8355E-02
ZRNB-95 59. 724.18 7.8484E-02
RU-103 73. 497.08 1.4966E-02
RURH-106 - 63. 621.93 3.1304E-01
AG-108m 44, 722,94 1.6495E~02
CD~109 190. 88.03 3.7285E-01
AG-110M 55. 657.76 1.6205E~-02
SN-113 99. 391.69 1.9573E-02
TE-123m 208. 159.00 1.1358E~-02
SB-124 65. 602.73 1.5645E-02
SB~125 92. 427.89 4,4830E-02
TE-125m 184. 109.27 3.5878E+00
I-129 148. 39.60 3.8064E+00
I-131 109. 364,48 1.5178E-02
XE-131m 178. 163.93 4.5641E-01
BA-133 117. 356.02 1.9953E-02
CsS-134 69. 604.70 1.6121E-02
CS-136 32. 818.51 1.4409E-02
CS-137 292. 661.66 3.9832E-02
CsS-138 16. 1435.86 7.4677E-02
CE-139 182. 165.85 1.1310E-02
BA-140 88. 537.31 6.5351E-02
LA-140 12. 1596.21 1.7308E-02
CE-141 190. 145.44 1.8867E-02
CE-144 205. 133.51 8.6096E-02
CEPR-144 205. 133.51 1.7205E-01
EU-152 197. 121.78 3.4131E-02
EU-154 31. 1274.51 5.9100E-02
EU-155 180. 86.54 4.1244E-02
HF-181 87. 482.18 1.7824E-02
TA-~182 155. 67.75 5.4435E~-02
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HNF-1648 REV. 0

Minimum Detectable Activity Report (continued) Page : 4

Sample ID : WL25694-BLK Acquisition date : 24-AUG-1998 12:54:44
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)

HG~203 164. 279.20 1.4385E-02 i

BI-207 - 69. 569.70 1.5288E-02 !

TL-208 142. 277.36 1.7224E~-01

PB-210 157. 46.50 2.7068E+00

BI-212 79. 727.18 2.9616E-01

PB-212 231. 238.63 2.7975E-02

BI-214 142. 609.31 4.9938E-02

PB-214 171. 351.92 1.6301E-01

RA-224 204. 240.99 2.9415E-01

RA-226 224. 186.10 2.9594E-01

AC-228 77. 911.21 8.8392E-02

TH-~-228 202. 84.37 1.1813E+00

TH-229 196. 88.47 5.4942E-02

U=-232 152, 57.78 1.9267E+01

PA-233 134. 312.17 3.0429E-02

UTH-233 178. 245.34 9.9735E+00

PA-234M 46. 1001.03 3.0721E+00

TH-234 145. 63.29 7.1145E-01

U-235 217. 185.71 1.7725E-02

NP-237 180. 86.48 1.09192E-01

U-237 142. 59.54 9.7081E-02

NP-238 36. 984.45 6.3860E-02

NP-239 173. 106.12 4.4635E~-02

PU-239 187. 129.30 1.4374E+02

AM-241 142. 59.54 9.2793E-02

AM-243 198. 74.67 3.2187E-02
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* 222-8S Laboratory Counting Room 24-AUG-1998 18:28:33,37 *
kkkkkhkkkhhkkkhhhkhkhhkhkhhhkhhhhkhhkhkkhkkhhkkkhhkkhhhhkhhhhhhhkkhhhhhkkhhkhhhkkhkhhhhkkhdkkhs

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 25694

Sample ID: 598T002422-SAM ' Removed by:
Sample Size: 1.00000E-03 L

Dilution Factor: 1.00000E+00 I e

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector ID: GEA2 Verified by:
File Number: aka300: [spec.GEA2]1292309.cnf M (Q‘ {
Geometry: 43 ’ Q Yrj) ﬁ

Count Time: 0 02:30:00.00 sec
Real Time: 0 02:37:25.46 sec
Dead Time: 4.7%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 24-AUG~1998 15:50:41.08
Decayed to: 24~AUG~1998 15:50:41.08
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: GL

Background Subtract: DKA300: [SPEC.GEA2 ] 2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:09:16.15
B T L R L T T Tt T g R B B R P S

Post-NID Peak Search Report

It Enerqgy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L

0 661.63% 1473090 1.47 1323.28 1315 16 0.2 CS-137 2.626E+03

0 1323.01 87 1.17 2646.24 2642 11 31.1



HNF-1645 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : S98T002422-SAM Acquisition date : 24-AUG-1998 15:50:41
Total number of lines in spectrum 2 '
Number of unidentified lines 1
Number of lines tentatively identified by NID 1 50.00%
Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay ucCi/L ucCi/L 2-Sigma Error %Error Flags
CsS-137 30.00Y 1.00 2.626E+03 2.626E+03 0.004E+03 0.17
Total Activity : 2.626E+03 2.626E+03
Grand Total Activity : 2.626E+03 2.626E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

2it
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Minimum Detectable Activity Report Page : 3
Sample ID : S98T002422-SAM Acquisition date : 24-AUG-1998 15:50:41
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
BE-7 44282. 477.59 1.0845E+01
Na-22 37. 1274.53 7.8595E-02
NA-24 12. 1368.55 5.3799E~-02
K-40 331. 1460.75 2.3056E+00
AR-41 24. 1293.60 1.0386E-01
SC-46 68. 1120.55 9.4365E-02
CR-51 41342. 320.08 7.5600E+00
MN-54 70. 834.83 7.6432E-02
C0~-56 85, 846.76 8.4831E-02
CO=-57 46563, 122.06 6.8201E-01
CO-58 96. 810.78 8.7164E-02
FE-59 41. 1099.25 1.3070E-01
C0-60 26. 1332.50 6.8906E-02
ZN-65 38. 1115.55 1.4158E-01
SE-75 45934. 264.66 1.1793E+00
KR-85 22877. 514.00 1.9855E+02
SR-85 22874. 514.01 8.9808E-01
Y-88 7. 1836.06 5.1838E~02
Y-91 36. 1204.67 2.4708E+01
NB-94 75. 871.09 8.1476E-02
NB-95 165. 765.78 1.0734E-01
ZR-95 181. 756.73 2.0330E-01
ZRNB-95 302. 724.18 6.2735E-01
RU-103 27857. 497.08 1.0149E+00
RURH-106 9932. 621.93 1.3545E+01
AG-108m 299. 722.94 1.4970E-01
CD-109 39134. 88.03 2.1294E+01
AG-110M 27973. 657.76 1.2469E+00
SN-113 41887. 391.69 . 1.4275E+00
TE-123m 47848. 159.00 6.6503E-01
SB-124 10074. 602.73 6.7380E-01
SB-125 47253, 427.89 3.5709E+00
TE-125m 42382. 109.27 2.1494E+02
I-129 34754. 39.60 2.0241E+02
I-131 40101. 364.48 1.0374E+00
XE-131m 47702. 163.93 2.8623E+01
BA-133 40251. 356.02 1.3261E+00
CS-134 9964. 604.70 6.7302E-01
CsS-136 93. 818.51 8.6541E-02
CcS-138 17. 1435.86 2.8062E-01
CE-139 47377. 165.85 6.9895E-01
BA-140 16784. 537.31 : 3.1585E+00
LA-140 10. 1596.21 5.6584E-02
CE-141 47577. 145.44 1.1594E+00
CE-144 47808. 133.51 5.1430E+00
CEPR~144 47808. 133.51 1.0277E+01
EU-152 46456. 121.78 2.0629E+00
EU-154 37. 1274.51 2.2821E-01
EU-155 38823. 86.54 2.4041E+00
HF-181 36005. 482.18 1.2687E+00
TA-182 35321. 67.75 3.2194E+00
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Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T002422-SAM Acquisition date : 24-AUG-1998 15:50:41
Bckgnd Energy MDA

Nuclide Sun (keV) (uci/L)
HG-203 44273. 279.20 8.6614E-01
BI-207 11005. 569.70 6.7014E-01
TL-208 44394. 277.36 1.1132E+01
PB~-210 34044. 46.50 1.4617E+02
BI-212 279. 727.18 1.9870E+00
PB-212 49151. 238.63 1.5227E+00
BI-214 10235. 609.31 1.4955E+00
PB-214 39757. 351.92 9.3671E+00
RA-224 49306. 240.99 1.7034E+01
RA-226 60050. 186.10 1.8471E+01
AC-228 104. 911.21 3.6955E-01
TH-228 38815. 84.37 6.5224E+01
TH=-229 - 39213. 88.47 3.0893E+4+00
U-232 34206. 57.78 1.1118E+03
PA-233 41460. 312.17 1.9361E+00
UTH~233 48401. 245.34 6.1001E+02
PA-234M 55. 1001.03 1.2066E+01
TH-234 34924. 63.29 4.2834E+01
U-235 59278. 185.71 1.1163E+00
Np-237 38870. 86.48 6.3716E+00
U-237 34186. 59.54 5.7974E+00
NP-238 56. 984.45 2.8694E-01
NP-239 41857. 106.12 2.7483E+00
PU-239 47252, 129.30 : 8.9503E+03
AM-241 34186. 59.54 5.5398E+00
AM-243 36891. 74.67 1.7430E+00
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khkkkkkkkkkkkkhkkhhhkhhhkhhhhhhkhhkhhkkhkkkkhkkkhkhkkhkhkhhhkhkhkhkhhkkhkkhkkhkhhkhhkkhhhhhkkhkkhk

* 222-S Laboratory Counting Room 24-AUG-1998 21:19:45.64 *
de de e % % % e K % % e F do g e g g e g de o e de e ok e % Tk e g e T g de ek ke ok Kk g e e e Je de ke e de e K & o e g de e & de Je e Je de e e de ke e e de de e g ke de ke ek

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 25694

Sample ID: S98T2422-DUP Removed by:
Sample Size: 1.00000E-03 L

Dilution Factor: 1.00000E+00 %Cé;//

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2]}2g2310.cnf
Geometry: 43 ?"Zy’? 8/

Count Time: 0 02:30:00.00 sec
Real Time: 0 02:37:26.28 sec
Dead Time: 4.7%

>>>>5>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 24-AUG~1998 18:41:49.62
Decayed to: 24-AUG-1998 18:41:49.62
Standard Deviations: 2
Analysis Library: . ENVGEA
Analyst: EMB

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:09:16.15
kkkkhkkhkhkhhhkhkhkhkhkhhkhkkhkhhhhkhhhhkhkhkhhkhhhhkhkhkhkhhhhhkhhhhhhhhhhhhhhdhdhhdhkikhkhkhhkhkkkhhkhhk

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw $Err Fit Nuclides Activity
uci/L
0 661.65*% 1477847 1.46 1323.33 1315 16 0.2 CsS-137 2.634E+03
0 1323.23 113 1.72 2646.68 2640 17 30
0 1460.66% 37 2.29 2921.61 2914 15(17.2) K-40 0.982
0

1764.68% 19 2.31 3529.79 3521 14 91.9
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HNF-16845 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : S98T2422-DUP Acquisition date : 24-AUG~1998 18:41:49
Total number of lines in spectrum 4
Number of unidentified lines 1
Number of lines tentatively identified by NID 3 75.00%
Nuclide Type :
Wtd Mean Wwtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uci/L 2-Sigma Error %Error Fla
5 < 117.24 _ 4 Q%
CS~-137 30.00Y 1.00 2.634E+03 2.634E+03 0.004E+03 0.17 A
g
. g-26
Total Activity : 2.635E+03 2.635E+03
Grand Total Activity : 2.635E+03 2.635E+03
Flags: "K" = Keyline not found "M" = Manually accepted

wEM Manually edited nan Nuclide specific abn. limit
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HNF-1648 REV. 0

Minimum Detectable Activity Report ) Page : 3
Sample ID : S98T2422-DUP Acquisition date : 24-AUG-1998 18:41:49
Bekgnd Enerqgy MDA

Nuclide Sum (keV) (uci/L)
BE-7 44281. 477.59 1.084SE+01
NA-22 38. 1274.53 7.9111E-02
NA-24 20. 1368.55 6.6782E-02
AR-41 22. 1293.60 1.0073E-01
SC~-46 67. 1120.55 9.4063E-02
CR-51 41024. 320.08 7.5310E+00
MN-54 74. 834.83 7.8509E-02
CO-56 58. 846.76 7.0623E-02
C0o-57 46649. 122.06 6.8264E-01
C0-58 80. 810.78 7.9740E~-02
FE-59 44, 1099.25 1.3459E-01
C0-60 27. 1332.50 6.9935E-02
ZN-65 55. 1115.55 1.6790E-01
SE~-75 46387. 264.66 1.1851E+00
KR-85 22940. 514.00 1.9882E+02
SR~85 22935. 514.01 8.9927E-01
Y-88 5. 1836.06 4.5041E-02
Y-91 36. 1204.67 2.4936E+01
NB-94 66. 871.09 7.7096E-02
NB-95 171. 765.78 1.0928E-01
ZR-95 157. 756.73 1.9014E-01
ZRNB-95 276. 724.18 6.0088E-01
RU-103 28019. 497.08 1.0178E+00
RURH-106 9916. 621.93 1.3534E+01
AG-108m 272. 722.94 1.4285E-01
CD-109 39044. 88.03 2.1269E+01
AG-110M 26885. 657.76 1.2225E+00
SN-113 41793. 391.69 1.4259E+00
TE-123m 47262. 159.00 6.6095E-01
SB-124 10182. 602.73 6.7740E-01
SB-125 47484. 427.89 3.5796E+00
TE-125n 42518. 109.27 2.1529E+02
I-129 34204. 39.60 2.0081E+02
I-131 40056. 364.48 1.0368E+00
XE-131m 47458. 163.93 2.8550E+01
BA-133 40184. 356.02 1.3250E+00
CS-134 10008. 604.70 6.7448E-01
CS-136 72. 818.51 7.6596E-02
CS-138 23. 1435.86 3.1643E-01
CE-139 47236. 165.85 6.9792E-01
BA-140 16886. 537.31 3.1682E+00
LA-140 14. 1596.21 6.4697E~02
CE-141 47537. 145.44 1.1589E+00
CE-144 47576. 133.51 5.1306E+00
CEPR-144 - 47575. 133.51 1.0252E+01
EU-152 46542, 121.78 2.0648E+00
EU-154 38. 1274.51 2.2994E-01
EU-155 38810. 86.54 2.4037E+00
HF-181 35985. 482.18 1.2684E+00
TA-182 35643. 67.75 . 3.2341E+00
HG-203 44510. 279.20 8.6845E-01
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HNF-1645 REV. 0

Minimum Detectable Activity Report (continued)

Sample ID :

Nuclide

BI-207
TL-208
PB~210
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-228
TH-229
U-232
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237
U-237
NP-238
NP-239
PU-239
AM-241
AM-243

S98T2422-DUP

Bekgnd
Sum

11103.
45010.
34220.
281.
49260.
10117.
39927.
49247,
59936.
91.
39036.
39192.
34331.
41592.
48657,
51.
34708.
59167.
38807.
34636.
54.
41718.
47586.
34637.
36834.

Energy
(keV)

569.70
277.36

46.50
727.18
238.63
609.31
351.92
240.99
186.10
911.21

84.37

88.47

57.78
312.17
245.34

1001.03

63.29
185.71
86.48
59.54
984.45
106.12
129.30
59.54
74.67

217

Acquisition date :

MDA
(uci/L)

6.7309E~01
1.1208E+01
1.4655E+02
1.9928E+00
1.5244E+00
1.4869E+00
9.3878E+00
1.7023E+01
1.8454E+01
3.4774E-01
6.5409E+01
3.0884E+00
1.1138E+03
1.9392E+00
6.1161E+02
1.1694E+01
4.2702E+01
1.1153E+00
6.3665E+00
5.8353E+00
2.8254E-01
2.7438E+00
8.9819E+03
5.5761E+00
1.7416E+00

Page : 4
24~-AUG~1998 18:41:49
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* 222-S Laboratory Counting Room 25-AUG-1998 06:57:00.43 *
I T T e T T T Y Y Y Y L s T

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 25694
Sample ID: 598T2423-SAM Removed by:
Sample Size: 1.00000E-03 L -
Dilution Factor: 1.00000E+00 L77ink:,4;69,

7 T

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector ID: GEA2 Verifiied by:
File Number: dka300: {spec.GEA2]2g2315.cnf
Geometry: 43 ?’ 2 6’

Count Time: 0 02:30:00.00 sec
Real Time: 0 02:36:52.41 sec
Dead Time: 4.4%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 25-AUG-1998 04:19:22.09
Decayed to: 25-AUG-1998 04:19:22.09
" Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: EMB

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>5>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:09:16.15
B I I I T T T I T LI LI,

Post~NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L
0 661.68% 1348105 1.46 1323.39 1315 16 0.2 CS-137 2.403E+03

0 1323.19 117 2.18 2646.60 2639 17 8
0 1460.97* 43 2.06 2922.22 2914 @ K-40 1.13

<18



HNF-1648 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : S98T2423-SAM Acquisition date : 25-AUG-1998 04:19:22
Total number of lines in spectrum 3
Number of unidentified lines 1
Number of lines tentatively identified by NID 2 66.67%

Nuclide Type :
Wtd Mean Wwtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay uci/L uci/L 2-Sigma Error %Error Flags

*—40— TT28E¥09Y 100 1134E4+66 1TI3%E N

CS-137 30.00Y 1.00 2.403E+03 2.403E+03 0.004E+03 0.18 o
A

]

Total Activity : 2.404E+03 2.404E+03
Grand Total Activity : 2.404E+03 2.404E+03
Flags: "K" = Keyline not found " Manually accepted

wEM Manually edited "A" = Nuclide specific abn. limit

2419




HNF-1645 REV. 0

Minimum Detectable Activity Report Page : 3
Sample ID : S98T2423-SAM Acquisition date : 25-AUG-1998 04:19:22
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
BE-7 40431. 477.59 1.0364E+01
NA-22 28. 1274.53 6.9090E-02
NA-24 20. 1368.55 6.7031E-02
AR-41 21. 1293.60 9.7609E-02
SC-46 77. 1120.55 1.0038E-01
CR-51 37440. 320.08 7.1955E+00
MN-54 76. 834.83 7.9398E-02
CO-56 72. 846.76 7.8187E-02
Cco-57 42257. 122.06 6.4979E-01
Cc0-58 82. 810.78 8.0687E-02
FE-59 52. 1099.25 1.4600E-01
CO-60 31. 1332.50 7.5384E-02
ZN-65 44. 1115.55 1.5145E~01
SE-75 42359, 264.66 1.1326E+00
KR-85 20736, 514.00 1.8907E+02
SR-85 20736. 514.01 8.5524E-01
Y-88 11. 1836.06 6.2937E-02
Y-91 38. 1204.67 2.5363E+01
NB-94 72. 871.09 7.9915E-02
NB-95 134. 765.78 9.7173E-02
ZR-95 181. 756.73 2.0343E-01
ZRNB-95 253. 724.18 5.7602E-01
RU-103 25461, 497.08 9.7043E-01
RURH-106 2029. 621.93 1.2918E+01
AG-108m . 264, 722.94 1.4097E-01
CD-109 35362. 88.03 2.0245E+01
AG-110M 23544. 657.76 1.1443E+00
SN-113 38314. 391.69 1.3655E+00
TE-123m 42982. 159.00 6.3039E~01
SB-124 9257. 602.73 6.4605E-01
SB-125 43282. 427.89 3.4179E+00
TE-125m 38533. 109.27 2.0498E+02
I-129 31455. 39.60 1.9259E+02
I-131 36697. 364.48 9.9253E-01
XE-131m 43104. 163.93 2.7212E+01
BA-133 36456. 356.02 1.2622E+00
CS-134 9189. 604.70 6.4646E-01
CS-136 71. 818.51 7.6318E-02
CS-138 19. 1435.86 2.9365E-01
CE-139 43018. 165.85 6.6611E-01
BA-140 15325. 537.31 3.0188E+00
LA-140 5. 1596.21 4.3737E-02
CE-141 43573. 145.44 1.1096E+00
CE-144 43735. 133.51 4.9197E+00
CEPR-144 43734. 133.51 9.8305E+00
EU-152 42197, 121.78 1.9663E+00
EU-154 28. 1274.51 2.0071E-01
EU-155 35509. 86.54 2.2995E+00
HF-181 32934. 482.18 1.2136E+00
TA-182 32473. 67.75 3.0873E+00
HG-203 40649. 279.20 8.3004E-01
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HNF-1648 REV. 0

Minimum Detectable Activity Report (continued) Page : 4

Sample ID : S98T2423-SAM Acquisition date : 25-AUG-1998 04:19:22
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)

BI-207 10198. 569.70 6.4523E-01 :

TL-208 40959. 277.36 1.0694E+01

PB-210 31625. 46.50 1.4090E+02

BI-212 227. 727.18 1.7980E+00

PB-212 44881. 238.63 1.4553E+00

BI-214 9316. 609,31 1.4272E+400

PB-214 36454. 351.92 8.9416E+00

RA-224 45047. 240.99 1.6283E+01

RA-226 54646. 186.10 1.7622E+01

AC-228 86. 211.21 3.3798E-01

TH-228 35148. 84.37 6.2076E+01

TH-229 . 35288. 88.47 2.9311E+00

U-232 31365. 57.78 1.0648E+03

PA-233 37777. 312.17 1.8483E+00

UTH-233 44225, 245,34 5.8317E+02

PA-234M 57. 1001.03 1.2253E+01

TH-234 31920. 63.29 4.0956E+01

U-235 54042. 185.71 1.0660E+00

NP-237 35502. 86.48 6.0901E+00

U-237 31563. 59.54 5.5711E+00

NP-238 56. 984.45 2.8737E-01

NP-239 38071. 106.12 2.6213E+00

PU-239 43208. 129.30 8.5599E403

AM-241 31563. 59.54 5.3237E+00

AM-243 34058. 74.67 1.6749E+00
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* 222-S Laboratory Counting Room 25-AUG-1998 09:43:09.20 *
hhkkkkkkhkhkhhhkhkhhhhhhhhhhhhhhhrhhkrkhhhhhhhrhrkhrhhhhhhhhhhhhhhhkhkhhkhhhhhhkhhhhidk

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 25694

Sample ID: $98T2423-DUP Remov

Sample Size: 1.00000E-03 L /%?/2?2{%2?

Dilution Factor: 1.00000E+00 el
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<

Detector ID: GEA2 Verified by:

File Number: dka300: {spec.GEA2]2g2316.cnf ~ g?/

Geometry: 43 ' QM/’V‘A’V 27"26 7

Count Time: 0 02:30:00.00 sec

Real Time: 0 02:36:48.35 sec

Dead Time: 4.3%
>5>5>5>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<

Sample Count Time: 25-AUG-1998 07:05:30.97

Decayed to: 25-AUG-1998 07:05:30.97

Standard Deviations: 2

Analysis Library: ENVGEA

Analyst: NEW

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC~1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:09:16.15
hhkkkhkkkhkkhkhkhkhkhhhkhhkhhkhkdkhhkhhkhkhkhkkhkhhhhhhhkhkhkhkhkhhhhhhkhhkhkhhhhkhkhhkhkhhkhkhhhkhhkhkhhkkhkhk

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw $Err Fit Nuclides Activity
uci/L
0 661.66*% 1334662 1.46 1323.35 1315 16 0.2 Ccs-137 2.379E+03
0 1323.17 91 2.05 2646.57 2636 16 31.9
0 1460.82% 25 1.67 2921.93 2913 16{64.8) K-40 0.650
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Summary of Nuclide Activity
Sample ID : S98T2423-DUP

Total number of lines in spectrum
Number of unidentified lines
Number of lines tentatively identified by NID

Nuclide Type :

Acquisition date :

HNF-1645 REV. 0 -

Page : 2
25~-AUG-1998 07:05:30

66.67%

Wtd Mean Wwtd Mean :
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L ucCi/L 2-Sigma Error %Error Fla
Kmdg 128 EFO0IY 1T 06—6-503E=01 6~+-503E=01 10 ’U—E—Q-l——l-éd-‘-—?-?-—ﬂqﬁ‘
CS-137 30.00Y 1.00 2.379E+03 2.379E+03 0.004E+03 0.18 ,_??
.26
Total Activity : 2.380E+03 2.380E+03 ?
Grand Total Activity : 2.380E+03 2.380E+03
Flags: "K" = Keyline not found "M" = Manually accepted
. WE" = Manually edited "A" = Nuclide specific abn.

223
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HNF-1645 REV. 0

Minimum Detectable Activity Report Page : 3
Sample ID : S98T2423-DUP Acquisition date : 25-AUG-1998 07:05:30
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
BE-7 40064. 477.59 1.0317E+01
NA-22 35. 1274.53 7.6863E-02
NA-24 15. 1368.55 5.8497E-02
AR-41 34. 1293.60 1.2108E-01
8C-46 60. 1120.55 8.9034E-02
CR-51 36889. 320.08 7.1425E+00
MN-54 95. 834.83 8.8375E-02
CO-56 64. 846.76 7.4394E-02
CO-57 41752. 122.06 6.4592E-01
CO-58 88. 810.78 8.3586E~-02
FE-59 30. 1099.25 1.1255E~01
CO-60 24, 1332.50 6.6968E~-02
ZN-65 33. 1115.55 1.3275E~01
SE~-75 42069. 264.66 1.1287E+00
KR-85 20902. 514.00 1.8982E+02
SR-85 20899. 514.01 8.5858E-01
Y-88 2. 1836.06 3.3322E-02
¥-91 35. 1204.67 2.4427E+01
NB-94 61. 871.09 7.4068E-02
NB-95 141. 765.78 9.9514E-02
ZR-95 189. _ 756.73 2.0744E-01
ZRNB-95 255. 724.18 5.7769E-01
RU-103 25084. 497.08 9.6324E-01
RURH~106 8865. 621.93 1.2801E+01
AG-108m 269. 722.94 1.4213E-01
CD-109 35621. 88.03 2,0319E+01
AG-110M 23769. 657.76 1.1497E+4+00
SN-113 37940. 391.69 1.3588E+00
TE-123m 42770. 159.00 6.2884E-01
SB-124 9166. 602.73 6.4288E-01
SB-125 42812. 427.89 3.3994E+00
TE-125m 38670. 109.27 2.0534E+02
I-129 31422. 39.60 1.9249E+02
I-131 36480. 364.48 9.8959E-01
XE-131m 43181. 163.93 2.7236E+01
BA-133 36396. 356.02 1.2612E+00
CS-134 9254. 604.70 6.4874E-01
CS-136 72. 818.51 7.6818E-02
CS-138 21. 1435.86 3.0255E~01
CE-139 42994, 165.85 6.6593E-01
BA-140 15352. 537.31 3.0214E+00
LA-140 9. 1596.21 5.4356E-02
CE-141 43615, 145.44 1.1102E+00
CE-144 43367. 133.51 4 .8990E+00
CEPR-144 43366. 133.51 9.7892E+00
EU-152 41581. 121.78 1.9520E+00
EU-154 35. 1274.51 2.2318E-01
EU-155 35219. 86.54 2.2902E+00
HF-181 32682. 482.18 1.2089E+00
TA-182 32145. 67.75 3.0718E+00
HG~203 40679. 279.20 8.3034E-01
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HNF-1645 REV. 0

Minimum Detectable Activity Report (continued) Page : - 4
Sample ID : S98T2423-DUP Acquisition date : 25-AUG-1998 07:05:30
Bckgnd Energy MDA

Nuclide Sum (keV) (uci/L)
BI-207 10031. 569.70 6.3995E-01
TL~-208 40726. 277.36 1.0663E+01
PB-210 30897. 46.50 1.3927E+02
BI-212 233. 727.18 1.8188E+00
PB-212 45115. 238.63 1.4590E+00
BI-214 9086. 609.31 1.4096E+00
PB-214 36368. 351.92 8.9274E+00
RA-224 44809. 240.99 1.6240E+01
RA-226 54098. 186.10 1.7534E+01
AC-228 105. 911.21 3.7128E-01
TH-228 34951. 84.37 6.1902E+01
TH~-229 35712. 88.47 2.9486E+00
U-232 30971. 57.78 1.0581E+03
PA-233 37485, 312,17 1.8412E+00
UTH-233 43580. 245.34 5.7892E+02
PA-234M 57. 1001.03 1.2334E+01
TH-234 31867. 63.29 4.0922E+01
U-235 53304. 185.71 1.0587E+00
NP-237 35194, 86.48 6.0638E+00
U-~-237 31468. 59.54 5.5627E+00
NP-238 53. 984.45 2,7995E-01
NP-239 37376. 106,12 2.5973E+00
PU~-239 43076. 129.30 8.5468E+03
AM-241 31468. 59.54 5.3157E+00
AM~-243 33444. 74.67 1.6598E+00
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* 222~-S Laboratory Counting Room 25-AUG-1998 12:37:43.63 *
khkhkhkkkhkhkhhhkhhhhkhhhkhkhkkhhhkhhhhhhhhhhhhhhhhhhhrhhhhhrhkhhhhhhkhhkhhkhdhhhkhhs

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 25694
Sample ID: S98T2424-SAM Removed by:
Sample Size: 1.00000E-03 L .
Dilution Factor: 1.00000E+00 e Mo/
>>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA2 Verifjed by:
File Number: dka300: [spec.GEA2]292317.cnf
Geometry: 43 MM—L./ 5 ’&é’?gf
Count Time: 0 02:30:00.00 sec
Real Time: ‘0 02:37:02.96 sec
Dead Time: 4.5%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 25-AUG-1998 09:59:51.76
Decayed to: 25-AUG-1998 09:59:51.76
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: MB

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:09:16.15
B L L T T R T T 12

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L

0 661.64* 1390414 1.46 1323.32 1315 16 0.2 CS-137 2.478E+03

0 1323.29 136 2.05 2646.81 2636 22 24.6

0 1460.93% 69 1.94 2922.14 2916 16 67.0 K-40 1.82
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HNF-1845 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : S98T2424-SAM Acquisition date : 25-AUG-1998 09:59:51

Total number of lines in spectrum 3
Number of unidentified lines 1
2

Number of lines tentatively identified by NID 66.67%
Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uCi/L 2-Sigma Error %Error Flags
CS-137 30.00Y 1.00 2.478E+03 2.478E+03 0.004E+03 0.17
7,;5—?9/
Total Activity : 2.480E+03 2.480E+03
Grand Total Activity : 2.480E+03 2.480E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "AM" = Nuclide specific abn. limit
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Minimum Detectable Activity Report

Sample ID : S98T2424-SAM

Nuclide

BE-7
NA-22
NA-24
AR-41
SC-46
CR-51
MN-54
Co-56
Co-57
CO-58
FE-59
Co0-60
ZN-65
SE-75
KR-85
SR-85
Y-88
¥-91
NB~94
NB-95
ZR-95
ZRNB-95
RU-103
RURH-106
AG-108m
CD-109
AG~110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
I-129
I-131
XE~131m
BA-133
CS-134
CS-136
CS8-138
CE-139
BA-140
LA-140
CE-141
CE-144
CEPR-144
EU-152
EU-154
EU-155
HF-181
TA-182
HG-203

Bckgnd
Sum

41800.
30.

7.

23.
67.
38700.
87.
73.
43863.
86.
51.
19.
52,
43672.
21634,
21632.
7.

30.
87.
153.
154.
256.
26013.
9315.
254.
36834.
25384,
39552.
44911.
9528.
44947,
40151.
32166.
37802.
44765.
37697.
9426.
67.
23.
44657.
15737.
7.
44941.
44800.
44799.
43796.
30.
36606.
34337.
33307.
41827.

Energy
(keV)

477.59
1274.53
1368.55
1293.60
1120.55
320.08
834.83
846.76
122.06
810.78
1099.25
1332.50
1115.55
264.66
514.00
514.01
1836.06
1204.67
871.09
765.78
756.73
724.18
497.08
621.93
722.94
88.03
657.76
391.69
159.00
602.73
427.89
109.27
39.60
364.48
163.93
356.02
604.70
818.51
1435.86
165.85
537.31
1596.21
145.44
133.51
133.51
121.78
1274.51
86.54
482.18
67.75

279.20
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. Page : 3
Acquisition date : 25-AUG-1998 09:59:51

MDA
(uci/L)

1.0538E+01
7.1035E~02
4.3082E-02
1.0170E-01
9.3789E-02
7.3152E+00
8.4502E-02
7.8888E-02
6.6200E-01
8.2583E-02
1.4482E-01
6.0827E-02
1.6439E-01
1.1500E+00
1.9310E+02
8.7345E-01
5.1837E~02
2.2977E+01
8.7368E-02
1.0342E-01
1.8834E~01
5.7939E-01
9.8084E-01
1.3120E+01
1.3822E-01
2.0661E+01
1.1880E+00
1.3873E+00
6.4434E-01
6.5539E-01
3.4829E+00
2.0922E+02
1.9475E+02
1.0073E+00
2.7730E+01
1.2835E400
6.5470E-01
7.3966E-02
3.1796E-01
6.7865E-01
3.0589E+00
4.8648E-02
1.1269E+00
4.9790E+00
9.9491E+00
2.0031E+00
2.0649E-01
2.3347E+00
1.2391E+00
3.1266E+00
8.4194E-01




HNF-1645 REV. 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T2424-SAM Acquisition date : 25-AUG-1998 09:59:51
Bckgnd Energy MDA

Nuclide Sum (kev) (uCci/L)
BI-207 10480. 569.70 6.5402E-01
TL-208 42065. 277.36 1.0836E+01
PB-210 31924. 46.50 1.4156E+02
BI-212 245. 727.18 1.8659E+00
PB-212 46136. 238.63 1.4754E+00
BI-214 9474, 609.31 1.4392E+00
PB-214 37894. 351.92 9.1254E+00
RA-224 46030. 240.99 1.6459E+01
RA-226 56341. 186.10 1.7893E+01
AC-228 88. 911.21 3.4138E-01
TH-228 36282. 84.37 6.3066E+01
TH~229 36937. 88.47 2.9986E+00
U-232 32449. 57.78 1.0830E+03
PA-233 38804. 312.17 1.8732E+00
UTH-233 45809. 245.34 5.9349E+02
PA-234M 62. 1001.03 1.2735E+01
TH-234 32985. 63.29 4.1632E+01
U-235 55715. 185.71 1.0823E+00
NP-237 36597. 86.48 6.1831E+00
U=-237 32640. 59.54 5.6651E+00
NP-238 55. 984.45 2.8332E-01
NP-239 39450. 106.12 2.6682E+00
PU-239 44912. 129.30 8.7265E+03
AM-241 32640. 59.54 5.4135E+00
AM-243 34918, 74.67 1.6959E+00
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khkkkhkhkhhkkhhhkhkhhhhkhhhhkhkhkhhhdkhhhkhhhhhhhkhkhihhkhhkhdkhkhhkhhhkhhkhhhkhhhhhhhhhdhdrhhikhhk
* 222-S Laboratory Counting Room 25-AUG-1998 17:10:33.63 *
e e g v e e e ek e e e e e e e o sk o ok o ok ok ok ok ok ok ke ok ok ok e o ok vk ok ok o vk ok ok ok o o v gk v v ok e ok ok v ok ok e ok sk ok ok ok ok o ok ok o ok ok ok o ke ke ok

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 25694
Sample ID: S98T002424-DUP Removed by:
Sample Size: 1.00000E-03 L
Dilution Factor: 1.00000E+00 ALl LA

. >>>>>>>>>> COUNT INFORMATION <<<<<<<<<<
Detector ID: GEA2 Verified by:
File Number: dka300: [spec.GEA2]2g2320.cnf 4?8V
Geometry: 43 @J@W/ f’lé
Count Time: 0 02:30:00.00 sec
Real Time: 0 02:37:03.40 sec
Dead Time: 4,5%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<

Sample Count Time: 25-AUG-1998 14:32:47.05
Decayed to: 25-AUG~1998 14:32:47.05
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: GL

Background Subtract: DKA300: [SPEC.GEA2]2GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 16-DEC-1997 11:02:19.60

Date of last efficiency calibration: 10-NOV-1997 10:09:16.15
fekkkkkkdkdkkkhkhdkdkhkkkhkhhkhkhkhkhkkhhhkkhhdhddhhhhhhkhhhhkhhhhhkhhkkhkhkhkhhhhhhhhhhkhkhkdhkikd

Post~NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uci/L
0 661.68% 1392982 1.46 1323.38 1315 16 0.2 CS-137 2.483E+03
0 1322.86 115 1.56 2645.95 2639 16 27.9
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HNF-1845 REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : S98T002424-DUP Acquisition date : 25-AUG-1998 14:32:47
Total number of lines in spectrum 2
Number of unidentified lines 1
Number of lines tentatively identified by NID 1 50.00%
Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uci/L uci/L 2-Sigma Error %Error Flags
CsS~-137 30.00Y 1.00 2.483E+03 2.483E+03 0.004E+03 0.17
Total Activity : 2.483E+03 2.483E+4+03
Grand Total Activity : 2.483E+03 2.483E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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HNF-1645 REV. ¢

Minimum Detectable Activity Report Page : 3
Sample ID : S98T002424-DUP Acquisition date : 25-AUG-1998 14:32:47
Bckgnd Energy MDA

Nuclide Sum (keV) (ucCi/L)
BE-7 41621. 477.59 1.0515E+01
NA-22 28. 1274.53 6.9510E-02
NA-24 20. 1368.55 6.7035E-02
K=40 336. 1460.75 2.3205E+00
AR-41 24. 1293.60 1.0429E-01
SC-46 75. 1120.55 9.8819E-02
CR~-51 38561. 320.08 7.3020E+00
MN-54 85. 834.83 8.3676E-02
CO-56 70. 846.76 7.7489E-02
CO-57 43853. 122.06 6.6192E~-01
CO-58 100. 810.78 8.8921E~02
FE-59 43. 1099.25 1.3306E-01
CO0-60 27. 1332.50 7.0193E-02
ZN-65 46. 1115.55 1.5547E~01
SE-75 43530. 264.66 1.1481E+00
KR-85 21432. 514.00 1.9220E+02
SR-85 21431. 514.01 8.6941E-01
Y-88 . 7. 1836.06 5.2367E-02
¥-91 40. 1204.67 2.6069E+01
NB-94 76. 871.09 8.2027E-02
NB-95 155. 765.78 1.0428E-01
ZR-95 165. 756.73 1.9474E-01
ZRNB-95 268. 724.18 5.9224E-01
RU-103 26210. 497.08 9.8455E-01
RURH~106 9276. 621.93 1.3092E+01
AG-108m 257. 722.94 1.3920E-01
CD-109 36840. 88.03 2.0662E+01
AG-110M 240009. 657.76 1.1555E+00
SN-113 39700. 391.69 1.3899E+00
TE-123m 44989. 159.00 6.4491E~01
SB-124 9582. 602.73 6.5723E-01
SB~-125 44599, 427.89 3.4694E+00
TE-125m 39955, 109.27 2.0872E+02
I-129 32472. 39.60 1.9567E+02
I-131 37821. 364.48 1.0076E+00
XE-131m 44420. 163.93 2.7623E+01
BA-133 37775. 356.02 1.2848E+00
CS-134 9531. 604.70 6.5829E-01
CS-136 86. 818.51 8.3364E-02
Cs-138 12. 1435.86 2.3878E-01
CE-139 44630. 165.85 6.7844E-01
BA-140 15874. 537.31 3.0721E+00
LA-140 8. 1596.21 5.1402E-02
CE-141 45296, 145.44 1.1313E+00
CE-144 ’ 44621. 133.51 4.9691E+00
CEPR-144 44622, 133.51 9.9295E+00
EU-152 43723. 121.78 2.0015E+00
EU-154 28. 1274.51 2.0219E-01
EU-155 36618. 86.54 2.3351E+00
HF-181 33643. 482.18 1.2265E+00
TA-182 33438. 67.75 3.1327E+00
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HNF-1845 REV. 0

Minimum Detectable Activity Report (continued) Page : 4
Sample ID : S98T002424-DUP Acquisition date : 25-AUG-1998 14:32:47
Bckgnd Energy MDA

Nuclide sum (keV) (uci/L)
HG-203 41678. 279.20 8.4044E-01
BI-207 10387. 569.70 6.5113E~-01
TL-208 42154. 277.36 1.0848E+01
PB-210 32089. 46.50 1.4192E+02
BI-212 266. 727.18 1.9394E+00
PB-212 46484. 238.63 1.4810E+00
BI-214 9501. 609.31 1.4412E+4+00
PB-214 37349. 351.92 9.0601E+00
RA-224 46177. 240.99 1.6485E+01
RA-226 56703. 186.10 1.7950E+01
AC-228 110. 911.21 3.7988E-01
TH-228 36603. 84.37 6.3343E+01
TH-229 36777. 88.47 2,.9921E+00
U-232 32171. 57.78 1.0783E+03
PA-233 38789. 312.17 1.8729E+00
UTH-233 45623. 245.34 5.9229E+02
PA-234M 54. 1001.03 1.2006E+01
TH-234 33165. 63.29 4.1745E+01
U-235 55919. 185.71 1.0843E+00
NP-237 36637. 86.48 6.1865E+00
U-237 32222. 59.54 5.6289E+00
NP-238 50. 984.45 2.7119E-01
NP-239 39507. 106.12 2.6702E+00
PU-239 44748. 129.30 8.7106E+03
AM-241 32223. 59.54 5.3789E+00
AM-243 34718. 74.67 1.6910E+00

233



: ) HNF-1645 REV. 0

worklistdata Version 1.0 05/15/96
08/26/98 13:01

Page:

LABCORE Completed Worklist Report for Worklist# 25691

Analyst: gay Insirument: AB10 Book#
Method: Rev/Mod
Worklist Comment: @SR90-01 FOR ER-311 GRAB SAMPLES RTS

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1:8TD 0 @SR90~01. SR90-01 " LIQUID 1.053763 1.12E-3 106.667 % Recovery.
1 sTD 0 @SR90-,01 SR90-01C LIQUID 100 8.10E+01 81.000 % Recovery
187D 0. . @SR90-01 SR90Z01E LIQUID 1:60.. 2:13Ei00 271307 % o, Erie
2 BLNK o @SR90-01 SR90-01 LIQUID 1 3.69E-4 3.690e-004 uli/mL

2 BENK: 5., ‘@sRb0-01 BRIGLGIic vIpUID 100 1 7/98EF0T 7797600.%  Hewovery

2 BLNK 0 @SR90-01 SR90-01E LIQUID 1.00 1.00E402 100.000 uCi/mL

3 BLNKY/BKQ 0% i@sR0L 01 ERSGE0L LAGUID. 1.7 452E400 £717320 BENK/BKG
4 SAMPLE 898T002422 0 @SR90-01 SR90-01 LIQUID N/A 1.03E+00 4.70e-004 uCi/mL
4:iSAMPLE." So8r0dza23 0 @SR90-01* SRIO=0LC ‘DIQUID N/A 814801 SN % tRacovary i
4 SAMPLE 598T002422 0 @SR90-01 SR90-01E LIQUID N/A 6.93E-01 % Ct. Error
5" DUP S98T002422 0  @SR9G-01 SRIH-0L LIQUID 1103E40>  1.03E+0 " 7107000, RED

5 DOP 5987002422 0 @SR90-01 SR90-01C LIQUID 100 8.07E+01 80.700 % Recovery
5::DUP SSSTbOZ{ZZ [ @SR90-0U1:SR90~0TE "LIQUID 1.00 6.$4B—61 0.694 "% cntiErre:

6 SAMPLE 538T002423 0 @SR90-01 SR90-01 LIQUID N/A 9.40E-01 4.73@-004 uci/mL

& :SAMPLE S9BTGG2423 O @SR90-01. SR3Q-01C.LIQUID.. N/R 8.03E+01 3 % Recévery
6 SAMPLE 598T002423 0 @SR90-01 SR90-01E LIQUID N/A 7.27E-01 % Ct. Exror
7 i 8980624237 6 - «@SRS0-0% SRSQLHT . LIGUID 9:40B-1 9i33E-1 0.747 .ReD

7 DUp $98T002423 0 @SR90-01 SR90-01C LIQUID 100 8.01E+01 80.100 % Recovery
7-DUP E98T002423. 0 "/ @ERI0OT SRIOLGIE-HIQUID 1.00 - 7.31E-0i 0.731°7%, on't B ¥
8 SAMPLE  S98T002424 0  GSR90-01 SR90-01 LIQUID N/A 9.69E-01 4.660-004 uci/mL

€ SAMPLE ;. /§98T002424 0 . [@SR90:01 SR90~01C LIQUID N/A §.27Ev01 : % -Radovery -
8 SAMPLE 5987002424 0 @SR90-01 SR90-01E LIQUID N/A 7.11E-01 % Ct. Exror
9 00P $98T002424° 0 . @SR90-0L:SRSG501 - LIQUID 96981 $570E-1 00103 RED

$ pup $98T002424 0 @SR90-01 SR90-01C LIQUID 100 8.35E+01 83.500 % Recovary

s ‘DUP 5987002424 0 @SR90~01 SRI0-01E DIQUID. 1.00 6.51E~01 0.651 i % -Cnt; Brx

Final page for worklist# 25691

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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38%% 1338 HNF-1845 REV. 0 Page: 1
e LABCORE Data Entry Template for Worklist# 25691

Analyst: i Instrument: ABQO 460 Book# ;fﬁz—?—
Method: LA-220401 / Rev/Mod £ =3

Worklist Comment: @SR90-01 FOR ER-311 GRAB SAMPLES RTS

S Type Sample# R A Test Matrix Group# Project

1 STD @SR90-01 LIQUID

2 BLNK @SR90-01 LIQUID

3 BLNK/BKG @SR90-01 LIQUID

4 SAMPLE S98T002422 ¢ @SR90-01 LIQUID 98000453 ER-311 GRAB
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DUP S98T002422 0 @SR90-01 LIQUID »

6 SAMPLE $98T002423 0 @SR90-01 LIQUID 98000453 ER-311 GRAB
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

7 DUP $98T(002423 O @SR90-01 LIQUID

8 SAMPLE S98T002424 0 @SR90-01 LIQUID 98000453 ER-311 GRAB

Analytes Requested: SR90-01 , SR90-01C, SR90-01E

9 pUP $98T002424 0 @SR90-01 LIQUID
Final page for worklist # 25691
% . WMI\ =259 7& C(%Z%OW/ZQ/QJQ/
nalyst Signafiire 7 Date ’ Analyst?ignatufjé/v/)ate
f@ 24 %é/ 96~

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-1645 REV. 0
WORKBOOK PAGE: STD1

Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) LIQUIDS STANDARD

TS §[DETECTOR NUMBER 10[CARRIER ADDED in mL (CVA) 1,000
[  sTD  |TOTALCOUNTS - (TC) 8738GROSS WEIGHT (W2) 7.1462
Work COUNT TIME in MINUTES (cT) 10[TARE WEIGHT (W1) 7.0652
BACKGROUND in cpm (BKG) 8.8|NET WEIGHT (W3) 0.0810
(SS) 1.000|DELTA TIME (HOURS) (DT) 5.18

DILUTION FACTOR (DF) 1

DIGEST DILUTION FACTOR _ DDF 1
SAMPLE COUNT RATE " (Rs) 865.00/SR-90 EFFICIENCY FACTO __ (G1) 0.4051
¥|CRITICAL LEVEL (Lc) 1.79]Y-90 EFFICIENCY FACTOR __ (C2) 0.4503
(ST) 09:16 [Rmax N/A
(SD) 08/25/98 |DETECTION LIMIT (Ld) 3.67
(ToC) 14:27[Sr-89/90 CONC. in uCilL 1.1197E+00

(DOC) 08/25/98

28857
§/STANDARD VALUE in pCifmL 1.0485E-03

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
parediB Vi r-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND R$>=0 OR REPLACE RS WITH Lc IF RS<0

-!E_ RS*DF*DDF*1000/((C1+C2*(1-¢ to the power of ((-natural log 2)/64.2"DT)))"SS*REC*2220000)

2 INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
{|Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100
DETECTION
Sr-89/90 CONCENTRATION 1.12E-03 uCilmL LEVEL
RELATIVE COUNTING ERROR 2.1% 4.74E-06
. uGilL
ER-311 GRAB [PERCENT CARRIER RECOVERY 81.0%
lanalyst: A GAY Date: 26-Aug-98
||Signature of Chemist: y /Z ( % SAC Date: 47 (D 058
STANDARD.WB1 REV 2.0 22010NML J
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HNF-1645 REV. 0

WORKBOOK PAGE: BLANK2

LA-220-101/E-3  Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) BLNK
PONEIINEN  DETECTOR NUMBER 10]CARRIER ADDED in mL (CVA) 1.000
(TC) 116|GROSS WEIGHT w2) 7.1435
(cT) 10| TARE WEIGHT (W1) 7.0637
(BKG) 8.8{NET WEIGHT (W3) 0.0798
(SS) 1.000{DELTA TIME (HOURS) (DT) 5.78
DF 101
(DDF) 1
(Rs) 2.80[SR-20 EFFICIENCY FACTOR (€1 0.4051
S WCRITICAL LEVEL {Lo) 1.79)Y-90 EFFICIENCY FACTOR (C2) 0.4503
’ IME OF SEPARATION (ST) 09:16|Rmax N/A
Tih £ DATE OF SEPARATION (SD)]  08/25/98|DETECTION LIMIT (Ld) 3.67
(Toc) 15:03[/Sr-89/90 CONC in uCi/L. 3.6922E-01
(poc)l  08/25/98

WB26870

Percent Carrier Recovery = (Net Weight / Expected weight) * 100
INOTE: Expected weight = CVA * 0.1

[ @EinstrinantcodeN|Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCifl Replace RS with RMAX if RS<=Lc and RS$>=0 or Replace RS with L if RS<0
1|RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA * 0.1000)}
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96

DETECTION
3.69E-04 pCilmL LEVEL
100.0% 4.83E-04
uCi/mL
PERCENT CARRIER RECOVERY 79.8%
IlAnaIyst: GAY Date: 26-Aug-98
[signature of Chemist: L \a it s SAC Date: 26 Reg 28

BLANKWB1 REV 2.0 22010NML
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HNF-1648 REV. 0
WORKBOOK PAGE: SAM4

Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) SAMPLE
1 {[DETECTOR NUMBER 10[[CARRIER ADDED in mL (CVA) 1.000
OTAL COUNTS (TC) 80252 |GROSS WEIGHT W2) 7.1553
T OUNT TIME in MINUTES (cT) 10|TARE WEIGHT (W1) 7.0739
| 25691  |BACKGROUND in cpm (BKG) 8.8|NET WEIGHT (W3) 0.0814
F sHCod §ISAMPLE VOLUME in mL (SS) 1.000 [DELTA TIME (HOURS) (DT) 6.47
| @SRe0-01  |DILUTION FACTOR DF 101
[ 36N XERARE DIGEST DILUTION FACTOR | (DDF) 1§
| LiQuID |SAMPLE COUNT RATE (Rs)|  8016.40/SR-90 EFFICIENCY FACTOR (C1) 0.4051
BatchINUMBSrRY CRITICAL LEVEL (Lc) 1.79]Y-90 EFFICIENCY FACTOR (C2) 0.4503
IME OF SEPARATION (ST) 09:16 [Rmax N/A
DATE OF SEPARATION (SD)| _ 08/25/98|DETECTION LIMIT (Ld) 3.67
IME OF COUNT (TOC) 15:44{Sr-89/90 CONC in uCilL 1.0289E+03
DATE OF COUNT (DOC)§  08/25/98
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/80 CONC in uCi/l. Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0
S*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
| NEW  |NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
| ?|Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
INOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002,
it §[Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
| oszess |
EATalySisiDatER DETECTION
Sr-89/90 CONCENTRATION 1.03E+00 uCifmL LEVEL
1:35 RELATIVE COUNTING ERROR 0.7% 4.70E-04
SamplaiPe pCi/mL
ER-311 GRAB  |[PERCENT CARRIER RECOVERY 81.4%
[analyst: ~ GAY Date:. 26-Aug-98
Isignature of Chemist: =7, ¢ (_etd, SAC Date: 272Cp.. . 28
SAMPLEWB1 REV 2.0 22010NML -
238
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HNF-1645 REV. 0
WORKBOOK PAGE: DUP5

Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) ‘ DUP
[ 10]CARRIER ADDED in mL (CVA) 1.000
(TC) 80065|GROSS WEIGHT w2) 7.1358
(CT) 10|TARE WEIGHT (W1) 7.0551
BACKGROUND in cpm (BKG) 8.8|NET WEIGHT (W3) 0.0807
SAMPLE VOLUME in mL (SS) 1.000]DELTA TIME (HOURS) (DT) 6.87
DILUTION FACTOR DF 101
DIGEST DILUTION FACTOR | (DDF) 1
LIQUID AMPLE COUNT RATE (Rs)|  7997.70[SR-90 EFFICIENCY FACTOR (c1) 0.4051
EREatchNG j (L) 1.79]Y-90 EFFICIENCY FACTOR (C2) 0.4503
(ST) 09:16/Rmax N/A
(SD)|  08/25/98|DETECTION LIMIT (Ld) 3.67
(TOC) 16:08|/Sr-89/90 CONC in pCilL 1,0311E+03
(DOC)|  08/25/98

Sr 89/90 CONC in pCilL

INOTE: 64.2 = Half Life for Y-90 and Rec. =

Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

Deita Time (hours) = (DOC - SD) * 24) + (TOC - ST)/ 100

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

[Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0

Fractional Carrler Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96

DETECTION
Sr-88/90 CONCENTRATION 1.03E+00 uCimL LEVEL
RELATIVE COUNTING ERROR 0.7% 4.73E-04
] pCi/mL
ER 311 GRAB "PERCENT CARRIER RECOVERY 80.7%
[anatyst: GAY Date: 26-Aug-98
|L|gnature of Chemist: /(0 L/m& SAC Date: 222, .. 28

SAMPLE.WB1 REV 2.0 22010NML

233
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WORKBOOK PAGE: SAM6

HNF-1645 REV. 0

Sr-89/90 LA-220-1 01 (E-3), 102 (INACTIVE), 104 (E-5) SAMPLE
VD0, ; 10]CARRIER ADDED in mL (CVA) 1.000
(1C) 72948|GROSS WEIGHT (W2) 7.1356
(CT) 10|TARE WEIGHT (W1) 7.0551
(BKG) 8.8|NET WEIGHT (W3) 0.0805
(SS) 1.000|DELTA TIME (HOURS) (DT} 7.07
DF 101
{DDF) 1
(Rs)|  7286.00[SR-90 EFFICIENCY FACTOR (€1) 0.4051
ACHING bOrMERI CRITICAL LEVEL {Lc) 1.79|Y-90 EFFICIENCY FACTOR (C2) 0.4503
J IME OF SEPARATION (sT) 09:20{Rmax N/A
{IDATE OF SEPARATION (SD)|  08/25/98|DETECTION LIMIT (Ld) 3.67
TIME OF COUNT . (TOC) 16:24/Sr-89/90 CONC in pCi/lL 9.3975E+02
DATE OF COUNT (DOC)|  08/25/98
NOTE 64.2 = Half Life for Y-90 and Rec. = Fractional Carrler Recovery ((W2-W1) / (CVA * 0.1000))
: Relative Counting Error = (The Square Root of (TC + BKG * CT) /(TC - BKG * CT))*1.96
“ Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA* 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Deita Time (hours) = (DOC - SD) * 24) + (TOC - ST) / 100
. DETECTION
Sr-89/90 CONCENTRATION 9.40E-01 uCifmL LEVEL
RELATIVE COUNTING ERROR 0.7% 4.73E-04
& E : uCilmL
ER-311 GRAB IPERCENT CARRIER RECOVERY 80.5%
[Analyst: . GAY Date: 26-Aug-98
signature of Chemist: A7 ( Tert s SAC Dat: o Cl. 5%

SAMPLE.WB1 REV 2.0

1:122010N\OUT\25691.WB1

22010NML

240

08/26/98 10:52:18




WORKBOOK PAGE: DUP7

HNF-1648 REV. 0

Sr-89/90 : LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5)

: DETECTOR NUMBER

10|CARRIER ADDED in mL (CVA)

OTAL COUNTS

(TC) 72221|GROSS WEIGHT w2)

ICOUNT TIME in MINUTES (CT) 10[TARE WEIGHT (W1)
BACKGROUND in cpm (BKG) 8.8[NET WEIGHT (W3)
AMPLE VOLUME in mL (SS) 1.000|DELTA TIME (HOURS)
DILUTION FACTOR DF 101]%

%|DIGEST DILUTION FACTOR

(DDF) 1

- THGEC
LIQUID ISAMPLE COUNT RATE

SR-90 EFFICIENCY FACTOR (C1) 0 4051

| 98004238 IME OF SEPARATION

(Rs) 7213.30
BCRITICAL LEVEL {Lc) 1.79]lY-90 EFFICIENCY FACTOR (C2) 0.4503
(ST) 08:20|Rmax N/A
DATE OF SEPARATION (SD) 08/25/98 [DETECTION LIMIT {Ld) 3.67
iTIME OF COUNT (TOC) 16:38Sr-89/90 CONC in pCi/L 9.3278E+02

{DOC) 08/25/98

“ NOTE: 64.2 = Half Life for Y-60 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
8 giRelative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96

DETECTION
Sr-89/90 CONCENTRATION 9.33E-01 pCiimL LEVEL
RELATIVE COUNTING ERROR 0.7% 4.74E-04
uGifmL
||PERCENT CARRIER RECOVERY 80.1%
lanalyst: : GAY Date: 26-Aug-98
Isignature of Chemist: oA (ot SAC . Date: 2.0 .. 28
SAMPLEWB1 REV 2.0 ' 22010NML

1:122010NOUT\25691.WB1

<241

08/26/98 10:53:49



HNF-1645 REV. 0
WORKBOOK PAGE: SAMS

Sr-89/90 LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) ) [ SAMPLE
§%DETECTOR NUMBER 10CARRIER ADDED in mL (CVA) 1.000
OTAL COUNTS {TC) 76282 [GROSS WEIGHT (W2) 7.1318
ERRWorkis: ICOUNT TIME in MINUTES {CT) 10[TARE WEIGHT (W1) 7.0506
[m_ BACKGROUND in cpm (BKG) 8.8|NET WEIGHT (W3) 0.0812
Y|ISAMPLE VOLUME in mL {SS) 1.000 [DELTA TIME (HOURS) (DT) 7.55
DILUTION FACTOR DF 101
g DIGEST DILUTION FACTOR | (DDF) 1
AMPLE COUNT RATE {Rs) 7619.40|SR-90 EFFICIENCY FACTOR (C1) 0.4051
ICRITICAL LEVEL {Lc) 1.79]Y-90 EFFICIENCY FACTOR {C2) 0.4503
IME OF SEPARATION (ST) 09:20 [Rmax N/A
IDATE OF SEPARATION (SD} 08/25/98 ]DETECTION LIMIT (Ld) 3.67
IME OF COUNT {TOC}) 16:53)|Sr-89/90 CONC in uCi/l. 9.6847E+02
(DOC) 08/25/98
ihstriment codegSample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
\ Sr-89/90 CONC in pCill. Replace RS with RMAX if RS<=Lc and R§>=0 or Replace RS with Lc if RS<0
Sk aredBYS@IRS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W41) / (CVA * 0.1000))
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
INOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
Sr-89/90 CONCENTRATION 9.69E-01 pCi/mL LEVEL
RELATIVE COUNTING ERROR 0.7% 4.66E-04
3 HCilmL
ER-311 GRAB HPERCENT CARRIER RECOVERY 81.2%
I’Analyst: GAY Date: 26-Aug-98
lsignature of Chemist: U A SAC Date: 59 (.., 98
SAMPLE.WB1 REV 2.0 22010NML
242

1122010N\OUT\25691.WB1 08/26/98 10:55:16



HNF-1648 REV. 0

WORKBOOK PAGE: DUP9

Sr-89[90 LA-220-101 (E-3), 102 (INACTIVE), 104 (E-5) DUP
i PoMeESN DETECTOR NUMBER 10[CARRIER ADDED in.mL (CVA) 1.000
(TC) 91065|GROSS WEIGHT (w2) 7.1158
Tt BEE(COUNT TIME in MINUTES {CT) 10{TARE WEIGHT {W1) 7.0323
}m_ BACKGROUND in cpm (BKG) 9.5|NET WEIGHT (W3) 0.0835
[GESEEESAMPLE VOLUME in mbL (SS) 1.000{DELTA TIME (HOURS) {DT) 24.88
DF 101
S Matrix st DIGEST DILUTION FACTOR [ (DDF) 1
I uwauib | (Rs)] _ 9097.00[SR-90 EFFICIENCY FACTOR (c1) 0.4051
 BafChINUmberag (Lc) 1.86]Y-90 EFFICIENCY FACTOR (C2) 0.4503
[ (ST) 09:20[Rmax NIA
{SD) 08/25/98|IDETECTION LIMIT {Ld) 3.80
(TOC) 10:13!Sr-89/90 CONC in uCi/l. 9.6961E+02
(DOC)|  08/26/98
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCi/l Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*DF*DDFA(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT)y*1.96
Percent Carrier Recovery = {Net Weight / Expected weight) * 100
OTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
ElDetta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
DETECTION
Sr-89/80 CONCENTRATION _ 9.70E-01 pCi/mL LEVEL
RELATIVE COUNTING ERROR ) 0.7% 4.06E-04
E ] £ uCiflmL
ER-311 GRAB '[PERCENT CARRIER RECOVERY 83.5%
lanalyst: N GAY Date: 26-Aug-98
HSignature of Chemist: W,(U,&ﬁ( SAC Date: 27 (). %2
SAMPLE.WB1 REV 2.0 22010NML
243
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1648 REV. 0
worklistdaa:2 Yersion 1.0 05/15/96 HNF-1 REV. €

09/03798 09:30

LABCORE Completed Worklist Report for Worklist# 25970

Page: 1

Analyst: akl Instrument: ABI13 Book#:
Method: LA-953-104  Rev/Mod
Worklist Comment: RERUN OF WL25690 FOR ER-311 GRAB, GLL.

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
0 ena L 0 R 0T LIQUED 2 A E 0k Ia T ORR T 0T Sas i ket evary
0 @AM24101 AM24101E LIQUID 1.0 1.59B+00 1.5%0 % Ct _Error
0L oM 10T AN A L0 LY LIQUTD S 200 R ROL L S B0 VRS
0 . GAM24101 AM24101 LIQUID 1 <5.51B-6 ) uci/mL
{04154 0PN 40T AM2 4101 B LIGUTD T 107 1 1. 00E02 6000
] . @AM24101 mzuon' LIQUID 100.0 9.105+01_
10 ehmzan 01 R T0T UirouT AR g Sie R i
»0 @AM24101 AM24101R LIQUID N{A 5.8334_-00_ .
071 M 40T AN A0 4T LTGUND L R/A BT L e
598T002424 0 @AM24101 m4101 LIQUID 1.29E-5 1.3»93-_5
’aroozua 950 o241 07 AM2A101R LTOUED: i L1007 5 S ARR00 1 ke (5 z
898T002424 0 @AM24101 AM24101T LIQUID 100.0 8.42E+01 84.200 % Recovery
. .
Final page for worklist# 25970
Analyst Signature Date Analyst Signature Date

viewer signatgre al

Units shown for QC (BLK/BKG) may not reflect the actual units.
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09/01/98 08:36 HNF-1848 REV. 0
-0004-1
ot LABCORE Data Entry Template for Worklist# 25970

Page:

1

Analyst: Bﬁ L Instrument: AMOI /3 Book# sths 7

Method: 1.A-953-104 Rev/Mod 60
Worklist Comment: RERUN OF WL25690 FOR ER-311 GRAB, GLL.

S Type Sample# R A Test Matrix Group# Project

1 STD @AM24101 LIQUID

2 BLNK @AM24101 LIQUID

3 SAMPLE $98T002424 0O @BM24101 LIQUID 98000453 ER-311 GRAB

Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP $98T002424 0 @AM24101 LIQUID

Final page for worklist # 25970

Qﬁﬂhﬁwm% (K Alowee L UL Py

Analyst Signature Date Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
245




HNF-1845 REV. 0

WORKBOOK PAGE: STD1

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID STD
[ B/ TDate Counted SEP-02-98 m 241 AEA Frac. (C241 0.639
Sample Volume in mL (SS) 1.000JAm 243 AEA Frac. (C243) 0.29
TSR ample D.F. {DF 13iCm 243/244 AEA Frac. {Cm ]
racer Volume in mL {SPKV) 0.2004Total AT Counts 6394
{DDF}. . 1.000JAT Count Time (min) _ (TC) 30
Tracer Book No. 140B43 Background in cpm (Bk 0.1
Am-243 Tracer Value (dpm/mL) 1034Am 241 cpm ] 101.92
Ir b 13]Am 243 cpm 46.19
Detector Efficiency {DetEff) 0.3166{Cm 243/244 cpm 0
tandard Book No 28B57 AEA Count Time (min) 480
[Standard Value in pCifmL 2.270E-04 Am 241 uCilL = 2.0526E-01
Cm 2431244 pCiIL = < 1.7021E-02

1a m-241 $Ci/L = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL}) / {C243 * SS * {2220000dpm/uCi)}
m-243/244 uCH/L = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * SS * {2220000dpm/pCi))

IRelative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

] Am 241 pClImL = 2.05E-04 DETECTION
g Error = 1.6% LEVELS
in uCifmL
INOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243244 pCilmL < 1.70E-08 1.70E-05
ing Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 94.4% 1.70E-05
3 RoINt
ER 311 GRAB
nalyst: AKL Date: 09/03/98
Signature of Chemist: k/bfda d‘(ﬁlﬂk JER Date: ?M 2 &/
U

STANDARD.WB1 REV 1.2 (A53103ML

1\953103\0UT\25970.WB1
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HNF-1645 REV. 0

WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID / SO BLNK
EiDate Counted SEP-02.98  JAm 241 AEA Frac, (C241) 0
[Sample Volume in mL SS 0.500fAm 243 AEA Frac. (C243) 0.929
iSample D.F. (DF) 1JCm 243/244 AEA Frac. (Cm) 0
racer Volume in mL (SPKV) 0.100]Total AT Counts 965
(DDF) ._57-4,0004AT Count Time {min) (TC) 30
140B43 Background in cpm Bk 0.1
IAm-243 Tracer Value - {dpm/mL] 1034JAm 241 cpm 0
Detector 13jAm 243 cpm 20.3
Detector Efficiency (DetEff) 0.3166{Cm 243/244 cpm 0
JAEA Count Time (min) 480
Am 241 pCiilL = < 5.5095E-03
Cm 243/244 uCill. = < 5.5095E-03

Am-241 pCi/L = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)} / (C243 * SS * (2220000dpr/pCi))
JCm-243/244 pCilL = {Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL)) / (C243 * SS * (2220000dpm/uCi))

Relative Counting Error = Square Root of [{1/{Am-243 cpm * min)) + {11 ({Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

NOTE: Am-241 Resultis a LESS THAN Value.

Am 241 uClmL = < 5.51E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
in uCilmL

NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
{Cm 243/244 pCi/mL < 5.51E-06 5,51E-06
C ing Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 91.0% 5.51E-06

ER-311°GRAB .

nalyst: ~ { ay AKL Date: 09/03/98
Signature of Chemist: % t’w JFR Date: @

BLANK.WB1 REV 1.2 Cos3103ML o
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HNF-1848 REV. 0

WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244 LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID/ SO SAMPLE
ST Y ST " ted SEP-02-98 m 241 AEA Frac. (C241) 0111
]Sample Volume in mL (SS) 0.500JAm 243 AEA Frac. (C243) 0.804|
Sample D.F. (DF) 1Cm 243/244 AEA Frac. (Cm) 0
racer Volume in mL (SPKV) 0.100§Total AT Counts 1101
#Digest DF. (ODF)] 1.000JAT Count Time (min) (TC) 30
ook No. 140843 Background in cpm (Bk: 0.1
{dpm/mL) 1034JAm 241 cpm__ - 2.68
13JAm 243 cpm_ 19.42
{DetEff) 0.3166 |Cm 243/244 cpm 0
EA Count Time {min) 480
Am 241 uCill. = 1.2861E-02
[ Cm 2437244 yCilL__= < 6.4447E-03

JAm-241 uCIfL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) / (C243 * SS * (2220000dpm/piCi})
m-243/244 PCI/L = (Cm * Am-243 Tracer Value * SPKV * DF *-DDF * (1000mUIL}) / (C243 * SS * (2220000dprruuGi)

Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff} * 243 * 100 / Am-243 Tracer Value * SPKV

Am 241 pClimL = 1.29E-05 DETECTION
[Relative Counting Error = 5.8% LEVELS
. in uCifmL.
INOTE: Cm-243/244 Resuit is a LESS THAN Value. Am 241
Cm 243[2# pCimbL < 6.44E-06 6.44E-06
Relative Counting Error = 100.0% ©m 243/244
Am 243 Tracer Recovery = 89.9% 6.44E-06

ER-311 GRAB = _ |

: [Relative cq"nﬂng Error = Square Root of [(1/(An:-243 cpm * min)) + (1 / {Am-241 or Cm-243/244 cpm * min}))] * 1.96 * 100

nalyst: - AKL Date: 09/03/98
Signature of Chemist: L/M WD\_ JFR Date: 3 M 78
U

SAMPLEWB1 REV 1.2 gé)ﬁosML

248

11953103\0UT\25970.WB1 09/03/98




HNF-1645 REV. 0

LR )
WORKBOOK PAGE: DUP4
Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID /SO DUP

T %|Date Counted SEP-02-98 __|Am 241 AEA Frac. (C241) 0.116
Sample Volume in mL (SS) 0.500|Am 243 AEA Frac. (C243) 0.775)
®iSample D.F. (DF) 1|Cm 243/244 AEA Frac. (Cm) []

racer Volume in ml. {SPKV) 0.100|Total AT Counts } 1070
Digest D.F. (DDF) 1.000[AT Count Time (min) {TC) 30
[Tracer Book No. 140843 Background in cpm (Bkg) 01

Am-243 Tracer Value (dpm/mL) X 1034 ]Am 241 cpm 3
Detector Number 13fAm 243 cpm 19.95;

i Detector Efficiency {DetEff) 0.3166/Cm 243/244 cpm 0
IAEA Count Time (min) 480

Am 241 uCill. = 1.3943E-02

Cm 2431244 yCilL = < 7.1376E-03|

Am-241 uCi/l. = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L}) / (C243 * S8 * (2220000dpm/uCi))
Cm -243/244 PCiiL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)} / (C243 * S8 * (2220000dpm/pCi)}

[Relative Counting Error = Square Root of [(1/{Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

Am 241 pClimL = 1.39E-05 DETECTION
L Reiatlve Countmg Error = 5.5% LEVELS
I i in uCifmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243/244 uCilmL < 7.14E-08 7.14E-06
Relati ing Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 84.2% 7.14E-06

SAmbleis
~ER-311 GRAB

alyst: AKL Date: 09/03/98
Signature of Chemist; ( K&jﬂ/‘l&_ JFR Date; 33t 78 |
%

‘SAMPLE.WB1 REV 1.2 103ML
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S HNF-1848 REV. 0

222-S Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSTIS

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

WL25970-STD
File ID: 1al778.CNF

Counted on: 9/ 2/98 @13:25
Detector: AEAl

Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM

ID Initial Final Initial Final Initial Final
1 2552.0 2552.0 300.204 300.204 14.000 6.692
2 1141.6 1141.6 254.390 254.285 14.000 6.420
3 21.2 21.2 148.241 148,187 168.000 1.000
4? 6.0 6,0 112.625 112.038 8.000 14.545
5? 4.8 4.8 97.011 96.492 8.000 3.408

PEAK RESULTS
Peak Error Limit: 30%

Tau

Initial Final
7.000 2.020
7.000 1.867

84.000 0.100
4.000 4.752
4.000 0.417

Peak AEA Peak Centroid Count $%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
1 Pu238 0.639 5.487 5.471 0.0160.03 101.92 0.9 572.4 0.258E-03

<§§g§z>;’ 5.479 5.471 0.008 438.4 0.197E-03
2 AmMZ43 0.290 5.266 5.259 0.0070.03 46.19 1.4 188.7 0.850E~04
3 M2 — AT 4 +08020500 .68 ——679 F8—6+352K~05
a Wzgﬁ»@*?‘ 2222 4.605 0.28 37.6
5 2?2272 4.533 0.33 26.8
Totals: 0.939 <--valid peaks only~-> 149.80
DETECTOR CALIBRATION
Energy (MEV) =  4.090 + (0.0046)*Channel
Energy range (MeV): 4.090 TO 6.445
Efficiency = 0.2473 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 76574.0 100.000
Smoothed 76574.0 100.000
Composite fit 72198.2 94,285
Residuals 4375.8 5.714

Analyzed by:

SzC
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T HNF-1645 REV. 0

. by Spectrum 1al778.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 18230.3
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HNF-1645 REV. 0
Raw.Data'Dump. for AEA Spectrum: 1al778.CNF

1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
11 0. 0. 0. 0. 0. 0. 0. 3. 10. 5.
21 5. 4. 0 5. 3. 5. 3. 4. 5. 5.
31 3. 11. 1. 8. 4. 3. 5. 4. 2. 5.
41 4. 8. 7. 5. 7. 7. 2. 9. [ 8 7.
51 2. 5. 5. 5. 6. 7. 8. 8. 2. 8.
61 1. 9. 10 7. 8. 6. 7. 7. 9. 3.
71 5. 3 6 4. 4. 5. 5. 10. 7. 9.
81 7 9. 7 5 8. 10. 11. 10. 7. 10.
91 4. 8. 9 7. 13. 12. 14. 13. 11. 9.

101 7. 9. 17. 10. 14. 3. 10. 13. 12. 12.
111 13. 15. 13. 15. 10. 14. 9. 10. 14. 18.
121 21. 13. 4. 13. 17. 19. 20. 9. i3. 17.
131 11. 14. 16. 17. 20. 15. 22. 20. 16. 19.
141 14. 20. 20. 17. 25. 19. 22, 18. 26. 19.
151 20. 17. 17. 14. 17. 20. 21. 19. 19. 26,
161 32. 17. 24. 20. 32. 26, 29, 36. 28. 26,
171 37. 30. 23. 35. 39. 33. 38. 43. 43. 37.
181 52. 40. 46. 44. 50. . 36. 40. 53. 51. 42.
191 55. 51. 46, 58. 52. 60. 57. 58. 59. 63.
201 61. 78. 72. 60. 75. 78. 86. 69. 85. 82.
211 80. 100. 111, 111, 129. 105. 118. 144. 127. 136.
221 140. 150. 155. 166, 173. 182. 212. 206. 204. 216.
231 218. 224, 237. 267. 315. 321. 317. 374. 390. 442.
241 427. 454, 548. 567. 615. 721. 737. 786. 880. 980.
251 1044. 1169. 1247. 1334. 1324. 1240. 1102, 793. 532. 354.
261 296. 308. 301. 314. 308. 308. 292. 286. 288. 320.
271 340. 343. 358. 361. 395. 429, 440. 473. 483. 536.
281 588. 637. 646. 705, 783. 852. 910. 1036. 1137. 1299.
291 1401. 1484, 1673. 1749. 1%46. 2067, 2293. 2492. 2672. 2822.
301 2778. 2650. 2164. 1502. 1003. 758. 528. 466. 371. 330.
311 242. 181. 141. 94. 66. 27. 11. 0. 0. 2.
321 0. 2. 2. 0. 1. 0. 1. 1. 2. 0.
331 0. 1. 0. 1. 0. 1. 0. 1. 0. 0.
341 0. 0. 0. 1. 2. 0. 1. 0. 1. 1.
351 2. 2. 0. 1. 2. 0. 1. 0. 0. 0.
361 1. 1. 1. 1. 2. 1. 0. 0. 0. 1.
371 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 2. 1. 0. 0. 0. 0. 0. 0. 0. 0.
391 1. 0. 0. 0 0. 1. 0. 1. 0. 0.
401 1. 0. Q. Q. 1. Q. 1. . 1. Q.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 1. 1 0. 0. 0. 0. 1. 0.
431 1. 0 1. 2 0. 2. 0. 2. 0. 2.
441 2. 1 1. 0. 1. 0. 2. 0. 2. 1.
451 2. 1 L. 2 0. 0. 1. 0. 0. 0.
461 1. 0. 0. o] 0. 1. 2. 1. 3. 1.
471 0. 2. 1. i 1. 4. 1. 2. 0. 1.
481 0. 2 1. 0 1. 1. 0. 0. 1. 0.
491 0. 0 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0




HNF-1848 REV. 0

222-S Analytical Laboraratory

GENERAL AL PHA ENERGY ANALYSIS

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

WL25970-BLNK
File ID: 2a2072.CNF

Counted on: 9/ 2/98 @13:26
Detector: AEA2

Geonmetry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM
ib Initial Final Initial Final Initial Final
1 535.9 535.9 254.652 254.652 12.000 5.851

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m €95
1 Am243 0.929 5.266 5.256 0.0100.03 20.30 2.0
Totals: 0.929 <--valid peaks only--> 20.30
DETECTOR CALIBRATION
Energy (MEV) = 4.085 + (0.0046)*Channel
Energy range (MeV): 4.085.TO 6.440
Efficiency = 0.2414 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recove
Raw spectrum 10492.0 100.000
Smoothed 10492.0 100.000
Composite fit 9744.3 92.874
Residuals 747.7 7.126

Analyzed by:

Tau

Initial Final
6.000 1.843

d/m
84,9

ry

Activity
ucCi/ea
0.383E-04

8z¢C

253




.- HNF-1845 REV. 0
Spectrum 2a2072.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3811.¢9
1
L1

.1
....... 1
................ 1
.................................. 1..
.................................................................. 1..
................................... 1
1.

<54




Raw.Data'Dump for AEA Spectrum:

0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
2.
4.
0.
2.
5.
11.
8.
14.
21.
34.
67.
170.
484.
90.
15.
2.
1.
5.
0.
0.
0.
1.
0.
0.

21.
36.
76.
182.
512.
56.
8.
3.

VU ONWSEOMNOOONHOOR,OOO

11.

15

37.
84.
209.
541.

]
(8]

COO0O0O0OCQOOOOrROOONOOODMNDNOWV

0.
0.
0.
0.
0.
1.
1.
0.
0.
1.
3.
2.

9]

HNF-1845 REV. 0

2a2072.CNF

0.
0.
1.




HNF-1648 REV. 0

222-S Analytical Laboraratory

ENERGY
2.10

A LPHA
Rev.

GENERAL

DATA REDUCTION REPORT

SAMPLE
598T2424-SAM
File ID: 3a3264.CNF

Counted on:
Detector: AEA3
Geometry number: 1

ANALYSIS

9/ 2/98 @13:27

Count time: 28801. Sec
PEAK ANALYSIS
_Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final

1 58.2 58.2 297.650 297.650 16.000 9.552 8.000 2.566

2 456.4 456.4 252.238 252,224 14.000 7.364 7.000 2.063
PEAK RESULTS

Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isctope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1 Am241 0.111 5.479 5.463 0.0160.04 2.68 5.5 12.4 0.558E-05

—P 238 5.487 5.463 0.024 16.2 0.729E-05
2 Am243  0.804 5.266 5.254 0.0120.03 19.42 2.0 85.1 0.384E-04
IRssptsf  -----  ee—eeeeee
Totals: 0.915 <~--valid peaks only--> 22.10
DETECTOR CALIBRATION s
Energy (MEV) = 4.094 + (0.0046) *Channel
Energy range (MeV): 4.094 TO 6.449
Efficiency = 0.2304- CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 11594.0 100.000
Smoothed 11594.0 100.000
Composite fit 10610.7 91.519
Residuals 983.3 8.481
Analyzed by:
SZC




- HNF-1848 REV. 0
P Spectrum 3a3264.CNF .

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3404.0
2.
2.

2.
...... 2
............ 2
...................... 2
............................................ 2....
............................................ L~ R
...................... 2
2..
.1

.1
...... 1
....... 1
.1
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Raw .Data ‘Dump

-

QOO OOOWKROOK M

0
0
1

OO roC

SO0 CODOCOOOR

for AEA Spectrum:

0.
0.
1.
1.
0.
2.
0.
1.

OCOOCOHOOOOOOONDOC

o OO0

3a3264.CNF

HNF-1645 REV. 0

0.
o.
2.
1.
0.
1.
2.

0.



Coo- o HNF-1645 REV. 0

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

598T2424-DUP
File ID: 4a4265.CNF

Counted on: 9/ 2/98 @13:28
Detector: AEA4

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
D Initial Final Initial Final Initial Final Initial Final
1 73.1 73.1 298.053 298.053 14.000 6.266 7.000 1.770
2 511.9 511.9 252.128 252.122 12.000 5.362 6.000 1.565
3 9.8 9.8 169.359 169.021 104.000 1.000 52,000 0.100

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1  ~Pu23t® 0.116 5.487 5.462 0.0250.03 3.00 5.2 17.5 0.790E-05

Am24lz)a 5.479 5.462 0.017 13.4 O0.605E-05

T2 Am243 0.775 5.266 5.250 0.0160.02 19.95 2.0 84.9 0.382E-04
3%@55?*qg 9:939 4.868 0.00 _————9;23 10.3 3.3 0.149E-05

Totals: 0.921 <--valid peaks only--> 23.73

DETECTOR CALIBRATION
Energy (MEV) = 4.091 + (0.0046)*Channel
Energy range (MeV): 4.091 TO 6.446
Efficiency = 0.2374 CPM/DPM

(bata reduction compression factor: 1.)

TOTAL COUNT DATA:

Ttem Total % Recovery
Raw spectrum 12364.0 100.000
Smoothed 12364.1 100.001
Composite fit 11391.5 92.135
Residuals 972.5 7.865

Analyzed by:

Szc

PASYS



HNF-1645 REV. 0

R Spectrum 4a4265.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3628.3
3
3
3
3
3
3
3
3
3
3
2..

2.,
..... 2.
........... 2
....................... 2
............................................. 2..
............................................. G e s ettt
................ 2.
1..
.1

.1
...... 1.
........ 1
1.
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Raw Data*Dump for AEA Spectrum:

0.
0.
1.
1.
1.
2.
2.
2.
3.
4.

0. 0.
0. 0.
0. 0.
0. 2.
1. 1.
2. 2.
0. 0.
0. 1.
0. 3.
1. 1.
7. 1.
1. 2.
0. 6.
4. 8.
6. 10.
9. 3.
3 6.
7 11
o 13
14. 13
26. 24,
31 48
54. 69.
1le6. 126
294, 333
557. 530
45. 45
11 11.
21. 28
53. 57
30. 11.
4. 0.
1. 0.
1. 1.
3. 1.
3. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
a. C.
C. 0.
1. 2.
0. 0.
0. 0.
0. 1.
0. 0.
0. 1.
0. 0.

4a4265.CNF

0. 0.
[ 0.
0. 4.
1. 0.
3. 0.
3. 2.
1. 2.
3. 2.
2. 1.
2 2.
2. 2.
3. 1.
3. 4.
5. 5.
4. 3.
3. 5.
7. 7.
13. 10.
8. 15.
25. 19.
23. 30.
44 . 45.
76. 84,
130. 149.
305. 398.
424 262.
23. 35.
11. 10.
29. 34,
71. 61.
14. 11.
0. 0.
0. 0.
0. 1.
2. 2.
1 0.
0. 2.
0. 0.
0. 0.
0. 0.
0 0.
0. 0.
0. 1.
1. 1.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
0. 0.

261

88.

162.

435.
179.
36.
16.

HNF-1648 REV. 0

34.
39.
73.
168.
440,
91.
25.
17.
35.
87.

90.

192.
463.

51.
22.
16.
52.
69.

17.
19.
28.
40.
78.
253.
474.
47.
15.
l16.
42,




worklistdata Version 1.0 05/15/96
08/28/98 10:28 HNF-1645 REV. 0

LABCORE Completed Worklist Report for Worklist# 25690

Page: 1

Analyst: akl Instrument: ABI3 Book#
Method: Rev/Mod
Worklist Comment: @AM24101 FOR ER-311 GRAB SAMPLES RTS

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
STD: “ GAM24101; AM2410157 LIGDID. 2.27E-04 2UIARIE 94, 273% Recsvery
sTD @AM24101 AM24101T LIQUID 100, 9.28E+01 92.800 % Recovery
@AM 101 ANZATOTE LTROID T 0 A 0BG g 600 ¥ o REror:
@AM24101 AM24101 LIQUID 1 <2.76E-6 uCi/mL
eAMAATON BMZATOTE LTOuIDN, | 1 A GeT e st en e O Rbnevery

@®AM24101 AM24101E LIQUID 1.0 1.00E+02 100. 000 % Ct Error

1 o
1 0
17 0
2 o
2B e
2 0
3; 598T002422):0:7 oAM24101 78 SLTQUID: P RN/ T A SO RROS T g et mE
3 $98T002422 0  @AM24101 LIQUID N/A 4.37E400 % ct. Error
3 L 89RT0024557 07 1 0AM24101" A2 TQUID - Ny A S TR e e SR b ey
4 £98T002422 © @AM24101 AM24101 LIQUID 1,30E-5 1.23E-5 0.772 RPD
4D 8987002422, 0, 5/ @AN24103 AM24T01 T LIGUIDS 100,077 8 r88RA0T:: $800: Bl Rabdvary
4 $98T002422 ¢ @AM24101 AM24101E LIQUID 1.0 4.23E+00 4. 230 % Ct Error
5 S947002423 .0 0.0 GANZATOL AMZAT0T ETGUTE L N A T 1 0R 08 33184006 FucinE
5 598T002423 0  @AM24101 AM24101E LIQUID N/a 4.25E+00 % Ct. Errox
5 “598T002423 05 1. GAMZ 101 - A2 L0 T LIQRTN 1 /K S 4SBT i % Racovery. "
[3 $98T002423 0 ®AM24101 AM24101 LIQUID 1.20E-5 1.20R-5 0.000 RPD
6% (-398T002423: 0% 1 GANZ4 101 ANZA L0 LIQDID 16002 M1 00EN0Z 0 400, 600 Redovery
13 898T002423 0 @AM24101 AM24101E LIQUID 1.0 4.17E+00 4.170 % Ct Exxror
7 SEMPLE. i S98T002424, 0 @AM24T0T AMISTOT  LIQUIE NN KT 4 NN S e TT (T e b S
7 SAMPLE  S98T002424 0  @AM24101 AM24101E LIQUID N/A 3.67E+00 % Ct. Errox
7. SAMPLE <+ /898100242470, :. | @AM24T0L" AMZETPAT /LIQUID | /K’ 702E01 I b ReEoveTY:
8 DUP 598T002424 0 @AM24101 AM24101 LIQUID 2,31E-5 1.35E-5 52.459 RPD
8 DUR I S9BT002424 0 @AM24101: AMZ4T0 1T LIQUID il 8.71E%0% ‘B7:100% Recovery:
8 DUP $98T002424 0 @AM24101 AM24101E LIQUID 1.0 ‘4.353100 4.350 % Ct Exror
N .
Final page for worklist# 25690
v g

Analyst Signature Date Analyst Signature Date

Date
59870@9;’1'9@% wnl 1)) prgect ‘o

/1/&0_9»4 . - &f}w{
W )t“;c‘ t3 -
ot s DAL LS H R g0

Units shown for QC (BLK/BKG) may not reflect the actual units.




pa

28(/)2%;95 13:37 ! HNF-1648 REV. 0
o LABCORE Data Entry Template for Worklist# 25690

Analyst: - ﬂ!LI/— Instrument: AMO1 __/Z Book# ‘A LHS )

Method: LA-953-104 Rev/Mod PO
Worklist Comment: @AM24101 FOR ER-311 GRAB SAMPLES RTS

Page: 1

S Type Sample# R A Test Matrix Group# Project

1 STD @AM24101 LIQUID

2 BLNK @AM24101 LIQUID

3 SAMPLE $98T002422 0 @AM24101 LIQUID 98000453 ER-311 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP S398T002422 0 @AM24101 LIQUID

5 SAMPLE 598T002423 0 @AM24101 LIQUID 98000453 ER-311 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

6 DUP §98T002423 0 @AM24101 LIQUID

7 SAMPLE $98T002424 0 @AM24101 LIQUID 98000453 ER-311 GRAB

Analytes Requested: AM24101 , AM24101E, AM24101T

8 DUP S98T002424 0 @AM24101 LIQUID

Final page for worklist # 25690 %i/ﬁ/f‘/

&ﬁ/@ »}vlmé)m ?/?jﬁ\%

Analyst Signature Da

halyst nature Date

%,éw g 2575

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliguot Code.

263
| L



HNF-1645 REV. 0

WORKBOOK PAGE: STD1

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID STD
| g IDate Counted AUG-25-98__JAm 241 AEA Frac. (C241) 0.65
Sample Volume in mL (ss) 1.000{Am 243 AEA Frac. (C243) 0.283
ample D.F. {DF) 1jCm 243/244 AEA Frac. {Cm) 0
racer Volume in mL (SPKV) 0.200§Total AT Counts 6441
ks Digest D.F. (DDF) 1.000}AT Count Time (min) (TC) 30
-CIIEE- Tracer Book No. 140843 Background in cpm (Bkg) 0.07
& m-243 Tracer Value dpm/mL) 1034 jAm 241 cpm 103.38
Detector Number 13]Am 243 cpm 45.07
HiN etector Efficiency (DetEff) 0.3166Cm 243/244 cpm I 0
Standard Book No 28B57 [AEA Count Time (min) 480
IStandard Value in pCi/fmL 2.270E-04 Am 241 uCill. = 2.1396E-01
i Cm 243/244 uCill. = < 1.7740E-02
Relauve Counting Error = Square Root of [(1/(Am-243 cprﬁ * min)} + (1/(Am-241 or Cm-243/244 cpm * min))] * 1.6 * 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * {1/DetEff) * G243 * 100 / Am-243 Tracer Value * SPKV
Am 241 pC¥mt. = 2.14E-04 DETECTION
= 1.6% LEVELS
in pCifmL
Am 241
1.77E-08
= 100.0% Cm 243/244
= 92.8% 1.77E-05
nalyst: AKL Date: 08/28/98
ISignature of Chemist: ( b'(,l}.\//p../ JFR Date: 3 /IQAM ? 8
STANDARD.WB1 REV 1.2 953103ML 4
264

119531010UT\25690.WB1 08/28/98




HNF-1645 REV. 0

WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID / SO BLNK
B i {{Date Counted AUG-25-98  [Am 241 AEA Frac. (C241) 0
BLNK iSample Volume in mL (SS) 1.000JAm 243 AEA Frac. (C243) 0.931
NorR:L IS ZiSample D.F. {DF) 1]Cm 243/244 AEA Frac. {Cm) 0
25690 racer Volume in mL " (SPKV) 0.100{Total AT Counts 958
estiGodéFavuniDigest D.F. {DDF) 1.000!AT Count Time (min) (TC) 30
M24101 Tracer Book No. 140B43 [Background in cpm {Bkg) 0.07
atrix; 1]Am-243 Tracer Value (dpm/mL}) 1034 Am 241 cpm 0
Detector Number 13jAm 243 cpm 21.33
RS [Detector Efﬁcieng (DetEff) 0.3166)Cm 243/244 cpm 1]
IAEA Count Time {min) 480
Am 241 uCilL = < 2.7604E-03
Cm 2437244 CiJL_= < 2.7604E-03|

B SampleNGmberiitam-241 pCilt = (€241 * Am-243 Tracer Value * SPKV * DF * DDF * {1000mLL)) / (C243 * SS * (2220000dpm/uCi))

WL25690
SRIbstumenkCodetis !

[Cm-243/244 pCilL. = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (G243 * S8 * {2220000dpm/pCi))

Refative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
m 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

8 SZC
£ ChemIstE:S INOTE: Am-241 Result is a LESS THAN Value.
JFR m 241 pCl/mL = < 2.76E-06 DETECTION
ATAlystEi s Relative Counting Error = 100.0% LEVELS
. AKL in pCi/mL
| Z¥Date Complote WERINOTE: Cm-243/244 Result is a LESS THAN Value, Am 241
08/28/98 Cm 243/244 pCi/mL < 2.76E-06 2.76E-06
SEbANalysisDates | Relative Counting Error = 100.0% Cm 243/244
08/25; m 243 Tracer Recovery = 90.6% 2.76E-06
SO ANAlySiE =
sSampleRoltea
ER-311 GRAB
nalyst: A 7 A N AKL Date: 08/28/98
Signature of Chemist; LA [ Ky JFR pate. 3/ Aus 9%
BLANKWB1 REV 1.2 0 953t03mML Y 7
265

11953103\QUTN25690. WB1 08/28/98
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HNF-1645 REV. 0
WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID /SO [ sawpLe
i Ty pes & Date Counted AUG-25-98  |Am 241 AEA Frac. (C241) 0.186
Sample Volume in mL (58) 1.000[Am 243 AEA Frac. (C243) 0.666
St {DF) 1§Cm 243/244 AEA Frac. {Cm) ]
{SPKV) 0.100{Total AT Counts 1177
(DDF) 1.000JAT Count Time (min) (TC) 30
140B43 Background in cpm (Bkg) 0.07
%lAm-243 Tracer Value dj ) 1034 ]Am 241 cpm 5.37
Detector Number 137Am 243 cpm 19.26
Detector Efficiency {DetEff) 0.3166|Cm 243/244 cpm (]
IAEA Count Time {min) 480
Am 241 uCilL = 1.3008E-02
Cm 243/244 pCilL = < 4.3888E-03

Am-241 uCHL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * {1000mL/L)) / (G243 * SS * (2220000dpm/uCi))
Cm-243/244 HCHL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)} 7 (C243 * SS * (2220000dpmipCi))

Relaﬁva Counting Error = Square Root of {{1/{Am-243 cpm* minj) + (1 /(Am-241 or Cm-243/244 cpm * min))] * 1.86 * 100
M 243 Tracer Recovery = (Total AT Counts / TG - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

1.30E-05 DETECTION
= 4.4% LEVELS
. in uCi/mL
BINOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
[Cm 243/244 pCi/mL <'4.39E-06 4.39E-06
elative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 79.7% 4.39E-06
nalyst: AKL Date: 08/28/98

y.] N A
Signature of Chemist: MM XMM/"L JFR Date: 3/ /dMﬁ 25

SAMPLEWBIREV12 ¢/ 953103mML ¢

266
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HNF-1645 REV. 0

WORKBOOK PAGE: DUP4

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0))

LIQUID / SO DUP
AUG-25-98 m 241 AEA Frac. {C241) 0.201
{SS) 1.000Am 243 AEA Frac. {C243) 0.728
(DF} 1[Cm 243/244 AEA Frac. (Cm) 0
{SPKV) 0.100[Total AT Counts 1200
(DDF) 1.000{AT Count Time (min}) (TC) 30
140B43 Background in cpm {Bkg} 0.07
{dpm/mL) 1034JAm 241 cpm 5.7
13]Am 243 cpm 20.67
{DetEff) 0.3166/Cm 243/244 cpm 0
IAEA Count Time (min) 480
Am 241 uCilL = 1.28605;2}2_(
Cm 243/244 uCilL = < 3.6025E-03

S98T002422

2 “ Am-241 uCilL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * SS * (2220000dpm/uCi))
(Cm-243/244 uCi/L = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * {1000mLiL)) / (C243 * SS * (2220000dpm/uCi)}

1.29E-05 DETECTION
= 4.2% LEVELS
in pCi/mL
NOTE: Cm-243/244 Resuit is a LESS THAN Value. Am 241
ICm 2431244 pCiimL < 3.60E-06 3.60E-06
Relative Counting Ercor = 100.0% Cm 243/244
tAm 243 Tracer Recovery = 88.8% 3.60E-06
nalyst: AKL Date: 08/28/98
Signature of Chemist; !JMM 6'{41&“_, JFR Date:  3/A8e T
SAMPLE.WB1 REV 1.2 $83103ML %4
267

1:953103\0QUTI25690.WB1 08/28/98
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SAMS

WORKBOOK PAGE:

Ve

ootk
SAMPLE

-a,mmr_ [Tracer Book No.

Am 241 and Cm 243/244: LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID /SO SAMPLE

ft|Date Counted AUG-25-98  JAm 241 AEA Frac. {C241) 0.191
Sample Volume in mL (S8) 1.000jAm 243 AEA Frac. {C243) 0.744
ample D.F. {DF) 1]Cm 243/244 AEA Frac. {Cm) 0
racer Volume in mL {SPKV) 0.100[Total AT Counts 1250
Digest D.F. {DDF) 1.000|AT Count Time (min) (TC) 30
140B43 Background in cpm {Bkg) 0.07

m-243 Tracer Value (dpm/mL) 1034 Am 241 cpm 5.58
13[Am 243 cpm 21.74

|Detector Efficiency {DetEff) 0.3166 [Cm 243/244 cpm 0
IAEA Count Time (min)| - 480

Am 241 uCill. = 1.1957E-02
Cm 243/244 pCilL = < 3.3110E-03

[

G5 Sanip TAM-241 yCifL. = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) / (G243 * SS * (2220000dpm/uCi))
k 598T002423 lom-2437244 pCiIL = (Crn * Am-243 Tracer Value * SPKV * DF * DDF* (1000mLIL))I(0243 ss* (zzzouooupmlpcm

m 241 pCimb = 1.20E-05 DETECTION
LEVELS
in uCi/mL
Am 241
iCrn 243/244 pCiimL . 3.31E-06
IRelative Counting Error = 100.0% Cm 243/244
JAm 243 Tracer Recovery = 94.5% 3.31E-06
nalyst: . AKL Date: 08/28/98
ISignature of Chemist: ()Q‘\M Ijuﬁrw JFR Date: 3/ /41A.q 2
SAMPLE.WB1 REV 1.2 ¢/ 953103ML v
268

11953103\0UT\26690.WB1

08/28/98
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WORKBOOQK PAGE: DUP6

Am 241 and Cm 243/244 LA-953-103 (VOID) or LA-953-104(B-0)) LIQUID /SO DUP
E poana| AUG-25-98 _ [Am 241 AEA Frac. (C241) 0.198
(SS) 1.000JAm 243 AEA Frac. (C243) 0.766.
__(oR) 1]Cm 243/244 AEA Frac. (Cm) 0
(SPKV) 0.100(Total AT Counts 1284
(DDF) 1.000}AT Count Time (min) (TC) 30
140B43 |Background in cpm {Bki 0.07
{dpm/mL) 1034jAm 241 cpm 5.78
13Am 243 cpm 22.37
(DetEff) 0.3166,Cm 243/244 cpm 0
AEA Count Time (min) 480
Am 241 uCill. = 1.2039E-02
Cm 243/244 uCilL. = < 3.0407E-03

Relaﬂvo Counting Error = Square Root of [{1/{Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
WiAm 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 f Am-243 Tracer Value * SPKV

1.20E-05 DETECTION
= 4.2% LEVELS
in pCiimL
| Am 241
Cm 243/244 pCilfmL . 3.04E-06
Relative Coimting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 100.0% 3.04E-06
nalyst: AKL Date: 08/28/98
Signature of Chemist: RAM JFR Date: 3/ A4us 28
SAMPLE.WB1 REV 1.2 3103ML d
263

1\953103\0UT\25690.WB1 08/28/98




HNF-1645 REV. 0

222-8 Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSTIS

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

WL25690~-STD~AM
File ID: 5a5204.CNF

Counted on: 8/25/98 @22:16
Detector: AEAS

Geometry number: 1

Count time: 28807. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final

Peak
D
1 2328.6
2 988.2
3 41.0
4 14.3
572 10.6
6? 8.2
77? 5.3
8? 6.9
97 6.9
Peak AEA
ID Isotope Frac
1 Am241 0.650
-Ru238-
2 Am243 0.283
cPuz42—
4 PR 0.015
5 ??22?
g 2T oae
7 2?2?72
8 ??72?
9 2?2272
Totals: 0.976

2328.6 301.142 301.142 14.000 7.774
988.2 255.301 255.127 14.000 6.168
41.0 188.881 188.079 54.000 116.973
14.3 166.693 165.434 14.000 0.541
10.6 134.599 133,853 34.000 25.208
8.2 108.309 107.975 10.000 6.646
5.3 96.385 92.734 20.000 6.945
6.9 80.766 80.219 30.000 4.102
6.9 69.241 68.918 14.000 3.018
PEAK RESULTS
Peak Error Limit: 30%

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c¢/m @95
5.479 5.469 0.0100.04 103.38 0.9
5.487 5.469 0.018
5.266 5.257 0.0090.03 45.07 . 1.4
4.891 4.949 -.058

4.844 0.00 2.33 7.0

4.699 0.53 30.9

4.580 0.23 50.0

4.510 0.14 72.8

4,452 0.14 64.6

4.400 0.35 25.8
<--valid peaks only--> 155.21
DETECTOR CALIBRATION

Energy (MEV) = 4.083 + (0.0046)*Channel
Energy range (MeV): 4.083 TO 6.439
Efficiency = 0.2422 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

270

Tau
Initial Final

7.000
7.000
27.000
7.000
17.000
5.000
10.000
15.000
7.000

d/m
454.1 O
592.8 0
188.0 O
18.3 O
9.6 0

2.064
1.466
43.480
0.021
17.486
4.930
10.297
15,326
- 0.521

Activity
ucCi/ea
.205E-03
.267E-03
.847E-04

0

.822E-05
.434E-05




HNF-1645 REV. 0

Item Total % Recovery
Raw spectrum 76360.0 100.000
Smoothed 76359.9 100.000
Composite fit 75183.3 98.459
Residuals 1176.7 1.541

Analyzed by:

SLH2

271




1 Legend:

O WYY R &N

WWLWWWWWWAROAVOUUVIA G NN®OWVY

Spectrum 5a5204.CNF

R'72

HNF-1648 REV. 0

Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:
..... 2..
..... - I
.1
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Raw Data Dump for AEA Spectrum:

166.
262.
557.
1152.
248.
343.
725.
1711.
2122.
131.

5.
2.
0.
0.
2.
0.
0.

1.
0.
o.

2.
3.
5.
0.

5a5204

11.
15.
14.
21.
19.
20.
28.
33.
48.
61.
83.
97.
145.
250.
585.
1151.
289.
339.
781.
1919.
1665.
26.

273

.CNF
0.
0.
10.
9.
8.
6.
12.
10.
16.
13.
19.
14.
21.
21.
18.
36.
48.
36.
55.
54.
70.
113.
186.
298.
728.
1128.
289.
371.
843.
1885.
1043.
56.

HNF-1645 REV. 0

0.
0.

0.
4.
6.
6.
7.
8.
18.
9.
9.
13.
17.
17.
25.
20.
25.
23.
31.
40.
63.
74.
75.
125.
187.
354.
814.
1002.
260.
405,
980.
2168.
546.




HNF-1645 REV. 0

222~S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

WL25690-BLNK~AM
File ID: 6a6206.CNF

Counted on: 8/25/98 @22:16
Detector: AEAG6

Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 576.0 576.0 252,522 252,522 12.000 5.075 6.000 1.583

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1 Am243 0.931 b5.266 5.250 0.0160.02 21.33 1.9 93.9 0.423E-04

Totals: 0.931 <--valid peaks only--> 21.33

DETECTOR CALIBRATION
Energy (MEV) = 4.089 + (0.0046)*Channel
Energy range (MeV): 4.089 TO 6.444
Efficiency = . 0.2294 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 11000.0 100.000
Smoothed 11000.0 100.000
Composite fit ) 10237.8 93.071
Residuals 762.2 6.929

Analyzed by:

SLH2

274




o HNF-1645 REV. 0
Spectrum 6a6206.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4098.2
1
.1

veol

[ |
...... cesressesesessl
cesevessne tesecetescnroenne tesesesenne eessl..

cesresestescernantesnas LT 1.
teeereenn seseenne 1.
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
1.
1.
0.
0.
1.
0.
o.
1.
0.
1.
1.
0.
3.
4.
1.
4.
9.
17.
24.
50.
91.
235.
570.
52.
11.
2.
5.
2.
0.
0.
0.
1.
o.
0.
0.
0.
0.
0.

0.

0.
0.
1.
1.
1.
0.
3.
1.
2.
2.
1.
3.
0.
3.
5.
1.
7.
3.
7.
12.
9.
21.
38.
102.
291.
595.
41.
4.
2.
5.

0.
0.
0.
0.

0.
0.
2.
0.
0.
0.
4.
0.
1.
1.
2.
0.
3.
0.
2.
6.
3.
2.
3.
7.
1z.
18.
42.
118.
332.
605.

6a6206.
0.
0.
0.
1.
0.
0.
1.
3.
1.
0.
1.
2.
0.
0.
3.
0.
7.
4.
8.

276

CNF
0.
0.
1.
1.
0.
2.
3.
0.
2.
2.
1.
1.
0.
4.
6.
5.
2.
5.
10.

7.
14.
23.
50.

153,

424.

374.

29.
2.
2.
9.
0.
0.
0.
1.
3.

0.

0.

0.

0.

0.

0.

1.

0.
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o7 HNF-1645 REV. 0

222-S Analytical Laboraratory
ALPHA ENERGY
Rev. 2.10

GENERAL

DATA REDUCTION REPORT

SAMPLE
S98T2422-SAM-AM
File ID: 7a7230.CNF

Counted on: 8/25/98 @22:18
Detector: AEA7
Geometry number: 1

ANALYSTIS

Count time: 28800. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

D Initial Final Initial Final Initial Final Initial Final
1 126.8 126.8 299.339 299.339 14.000 6.605 7.000 1.795
2 510.1 510.1 253.446 253.433 12.000 4.920 6.000 1.473
3 13.3 13.3 158.904 158.847 128.000 1.000 64.000 0.100

PEAK RESULTS

Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1 ﬂﬁﬁﬁﬂ:}70.186 5.487 5.475 0.0120.03 5.37 3.9 30.7 0.138E-04

Am241 5.479 5.475 0.004 23.5 0.106E-04
2  Am243 0.666 5.266 5.264 0.0020.02 19.26 2.1 80.1 0.361E-04
3 0.037 4.829 0.00 1.06 8.7 4.4 0.197E-05
7‘;&41/&3 7% === . TEEEE
Totals: 0.888 <--valid peaks only--> 25.69
DETECTOR CALIBRATION
Energy (MEV) = 4.098 + (0.0046)*Channel
Energy range (MeV): 4.098 TO 6.453
Efficiency = 0.2429 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 13889.0 100.000
Smoothed 13889.0 100.000
Composite fit 12332.7 88.794
Residuals 1556.3 11.206
Analyzed by:
SLH2

277




- HNF-1645 REV. 0
Spectrum 7a7230.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3681.3
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Raw Data Dump for AEA Spectrum:

0.
0.
2.
2.
1.
1.
2.
2.

105.

7a7230.CNF
0. 0.
0. 0.
2. 0.
2. 1.
1. 0.
6. 1.
1. 4.
3. 2.
1. 2.
4. 5.
3. 0.
4. 7.
8. 4.
5. 8.
9. 4.
8. 15.
8. 16.
12. 16.
i6. 20.
20. 26.
26. 33.
49. 40.
75. 70.
138. 146.
309. 348.
569. 464,
36. 45.
18. 24.
47. 41.
97. 117.
29. 36.
4. 2.
1. 1.
1. 0.
2. 1.
2. 0.
2. 1.
0. 1.
o. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
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0.
0.
4.
3.
2.
1.
3.
3.

.
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0.
0.
2.
2.
1.
2.
6.
7.
6.
2.
7.
4.
6.
7.
6.
17.
11.
11.
20.
17.
3s.
69.

431.



GENERAL

HNF-1645 REV. 0

222-8 Analytical Laboraratory
ALPHA ENERGY
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
S98T2422~DUP-AM
File ID: 8a8186.CNF

Counted on:
Detector:
Geometry number:

8/25/98 @22:19
AEAS8
1

ANALYSTIS

Count time: 28806. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

D Initial Final Initial Final Initial Final Initial Final
1 135.2 135.2 302.475 302.475 12.000 6.453 6.000 1.757
2 525.5 525.5 256.365 256.350 12.000 5.139 6.000 1.460
3 10.9 10.9 187.507 186.899 14.000 25.742 7.000 5.531

PEAK RESULTS

Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uci/ea
1 Pu238- 0.201 65.487 5.472 0.0150.03 5.70 3.7 35.1 0.158E-04

Am241 5.479 5.472 0.007 26.9 0.121E-04
2 Am243 0.728 5.266 5.260 0.0060.02 20.67 2.0 92.6 0.417E-04
<puidz 4.891 4.940 -,049 3.2 0.144E-05
IPRa7ASY o T L
Totals: 0.954 <~--valid peaks only--> 27.09
DETECTOR CALIBRATION
Energy (MEV) = 4.080 + (0.0046)*Channel
Energy range (MeV): 4.080 TO 6.436
Efficiency = 0.2253 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 13635.0 100.000
Smoothed 13635.0 100.000
Composite fit 13003.8 95.371
Residuals 631.2 4.629
Analyzed by:
SLH2

230




1 Legend:
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1,2,..,
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Display Max.:
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Raw Data Dump for AEA Spectrum:

1 0.
11 0.
21 1.
31 2
41 1.
51 2.
61 2.
71 3.
81 1.
91 2.

101 2.
111 0.
121 4
131 4.
141 2.
151 4.
161 6.
171 3
181 3.
191 15.
201 9.
211 21
221 36
231 80.
241 182.
251 401
261 165.
271 37.
281 28
291 67
301 128.
311 18.
321 0
331 0
341 0.
351 2.
361 2.
371 3.
381 0.
391 0.
401 0.
411 0.
421 1.
431 0
441 1.
451 0.
461 0.
471 0.
481 0.
491 0.
511 0.

.

0.

0.
0.
0.
0.
2.
0.

8a8186.CNF
0. 0.
0. 0.
1. 0.
1. 1.
2. 1.
0. 1.
2. 1.
1. 0.
0. 0.
5. 2.
0. 1.
4. 3.
2. 1.
5. 0.
2. 4.
5. 3.
8. 5.
8. 9.
12. 10.
9. 19.
19. 23.
26. 24,
55. 53.
94. 118.
237. 277.
542. 572.
49. 39.
25. 16.
46. 41.
87. 92.
123. 79.
12. 6.
1. 0.
0. 0.
0. 0.
2. 0.
2. 2.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
o. 0.
0. 0.
0. 0.
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44.
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1.
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HNF-1648 REV. 0

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

598T2423-SAM-AM
File ID: 9a9187.CNF

Counted on: 8/25/98 @22:20
Detector: AEA9

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM . Tau
ID Initial Final Initial Final Initial Final Initial Final
1 137.1 137.1 298.597 298.597 14.000 7.056 7.000 2.100
2 571.4 571.4 252.247 252.237 12.000 5.637 6.000 1.73¢9
3 10.3 10.3 191.348 190.719 56.000 48.896 28.000 28.430
42 2.4 2.4 184.012 180.844 8.000 0.726 4.000 0.657
5?2 1.7 1.7 182.543 182.951 4.000 0.000 2.000 3.758

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
" ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1 Pu238+ 0.191 b5.487 5.471 0.0160.03 5.58 3.8 31.7 0.143E-04
am241 5.479 5.471 0.008 24.3 0.109E-04
2 Am243 0.744 5.266 5.258 0.0080.03 21.74 1.¢% 89.9 0.405E-04
S Pua242— 07025 47891 4-975—06840-22——— 072 23+4——— 2.9 . 0. 133E=05
4 4.930 0.03 168.
5 4.939 0.00 1000.
Totals: 0.960 <--valid peaks only--> 28.05
DETECTOR CALIBRATION
Energy (MEV) = 4.098 + (0.0046)*Channel
Energy range (MeV): 4.098 TO 6.453
Efficiency = 0.2444 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 14025.0 100.000
Smoothed 14025.0 100.000
Composite fit ) 13479.0 96.107
Residuals 546.0 3.893

Analyzed by:

283
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Spectrum 9a9%9187.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,..,
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
21

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251

0.
0.
0.
0.
0.
0.
2.
0.
1.

107.

0.

0.
2.
0.
0.
1.
3.
2.
1.
0.
1.
1.
0.
6.
6.
0.
5.
4.
6.
1z,
8.
17.
28.
54.
106.
355.
654 .

9a9187.CNF
0. 0.
0. 1.
0. 1.
0. 1.
0. 2.
0. 0.
0. 0.
2. 1.
2. 0.
1. 1.
1. 2.
1. 6.
1. 1.
6. 1.
1. 3.
3. 7.
3. 5.
5. 9.
8. 14.
12. 8.
18. 20.
32. 40.
63. 69.
140. 163.
428. 469.
493. 304.
43. 28.
20. 20.
53. 50.
130. 139.
31. 30.
0. 0.
0. 0.
1. 1.
0. 0.
2. 1.
5. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
o. 0.
0. 0.
0. 0.
0. 0.
0. 0.

PASHS
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42,
78.
186.

116.
24.
18.
59.

154.
24.

0.
0.
1.
2.
1.
1.




HNF-1845 REV. 0

Item ‘Total % Recovery
Raw spectrum 63036.0 100.000
Smoothed 63035.8 100.000
Composite fit 62409.6 99.006
Residuals : 626.4 0.994

Analyzed by:

SLH2

286




- HNF-1648 REV. 0

222-S Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSTIS

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

$98T72423-DUP-AM
File ID: 10al082.CNF

Counted on: 8/25/98 @22:20
Detector: AEA10

Geometry number: 1

Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
iD Initial Final Initial Final Initial Final Initial Final
1 133.6 133.6 297.604 297.604 12.000 7.212 6.000 1.951
2 549.9 549.9 251.639 251.622 12.000 5.984 6.000 1.686

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac EXp. Obs. Diff. FWHM Rate c/m @95 da/m uCi/ea
1 Am241 0.198 5.479 5.458 0.0210.03 5.78 3.7 26.4 0.119E-04

Puz23s 5.487 5.458 0.029 34.4 O0.155E-04
2 An243 0.766 5.266 5.247 0.0120.03 22.37 1.9 96.2 O0.437E-04
Totals: 0.963 <--valid peaks only--> 28.15
DETECTOR CALIBRATION
Energy (MEV) = 4.089 + (0.0046)*Channel
Energy range (MeV): 4.089 TO 6.445
Efficiency = 0.2331 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 14025.0 100.000
Smoothed 14025;0 100.000
Composite fit 13513.0 96.350
Residuals 512.0 3.650

Analyzed by:

SLH2
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. HNF-1848 REV. 0
Spectrum 10al1082.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3925.8
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* Raw Data Dump for AEA Spectrum: 10a1082.CNF
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HNF-1848 REV. 0
worklistdata Version 1.0 05/15/96 Page:

08/27/98 14:16

LABCORE Completed Worklist Report for Worklist# 25693

Analyst: akl Instrument: PUOL Book#
Method: Rev/Mod
Worklist Comment: @PU23901 FOR ER-311 GRAB SAMPLES RTS

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

1575 03,5 @P23901 PU23S0L. | NEQUID ) 1 12 EA04 . F 1L 31R4 CAU6 964 % RelcEveR
1 0 @PU239301 PU23901E LIQUID 1.00  2.07E+00 2.070 % ct Error

1 0.0 1 @PU23901 BU2390 1T LIQUID Y Tl e e iradnd eTiA0b N Redove

2 0 @PU23901 PU23901 LIQUID 1 <3.26E-6

28 0\ lepuziset FusAeiT: Diebin 1067 1 8 i73EA0% Y 00 % Redovery:

2 0 @PU23901 FU23901E LIQUID 1.00  1.00E+02 100.000 uci/mL
3USRMPLE 1 [ 598T002422 70 7" @Bu23901 PURasol - LIQUID N/R 7 04RL06 3 i68er 006 e L

3 SAMPLE  $98T002422 0  ®PU23901 PU23901T LIQUID N/a 8.70E+01 % Recovery

3 SAMPLE. /SSeTO02422: 0. " @PUZIS0T BUIISUIE LIQUID R/A 5.33E400 : G e

4 $98T002422 0  @PU23901 PU23901 LIQUID 7.04E-6 7.19E-6 2.108 RPD

4 S S98T00242250 . @PU23S0T PU23501T - LIGID 1 100: . 88TEROL 88,7007 % REESVEEY

4 §98T002422 0.  @PU23901 PU23901E LIQUID 1.00  5.01E+00 5.010 % Ct Error

5 | S98T02423, 07 GPU23501 PU23901} - LIQUID; N/A: 6. T2E~06 3:390-0061 uCi/mE" :

s 5987002423 0  GPU23901 PU23901T LIQUID N/a 9.02E401 % Recovery
5B ﬁﬁféézﬁz 01 GPUZ3 0L PUZISOIR LGOI L LN/ 5;4zx+o§ : L on T B

5 $98T002423 0  GPU23901 PU23901 LIQUID 6.72E-6 6.79E-6 1.036 RED

61 i dSaR002455 50 L BPU235 0 PUSS ORI I OTD T e T S ek T 55500 % Redavaryily |
6 $98T002423 0  @PU23901 PU2390LE LIQUID 1.00  5.37E+00 5.370 % Ct Erzor

7 iSsbasazar0 bruaseot Bassot LIgUID /AT iy sE0s SieRavees tuclny
7 $98T002424 0  @PU23901 PU23901T LIQUID N/A 8.66E+01 % Recovery

7 STaThozAsd 0 Gre23S0% PSS A R LIRS A SR v GESIGEERES
8 $98T002424 0  @PU23901 PU23901 LIQUID 7.59E-6 7.52B-6 0.927 RPD

8 U SSeroosaza; 10 BPU2IS0L, PUAROLT LIGUID ] 1607 71 . BSEEOL B I800 ki RecoveRy it
8 S98T002424 0  @PU23301 PU23501E LIQUID 1.00  5.11E+00 5.110 % Ct Error

Final page for worklist# 25693

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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08/19/98 13:39 HNF-1648 REV. 0

000t LABCORE Data Entry Template for Worklist# 25693

Page:

Analyst: &g | Instrument: PUO1 Book# 685 7
Method: LA-953-104 Rev/Mod b( ) ‘
Worklist Comment: @PU23901 FOR ER-311 GRAB SAMPLES RTS

S Type Sample# R A Test Matrix Group# Project

1 STD @PU23901 LIQUID

2 BLNK @PU23901 LIQUID

3 SAMPLE $98T002422 0 @PU23901 LIQUID 98000453 ER-311 GRAR
Analytes Requested: PU23901 , PU23901E, PU23901T

4 DUP S98T002422 0 @PU23301 LIQUID

5 SAMPLE $98T002423 0 " @PU23901 LIQUID 98000453 ER-311 GRAB
Analytes Requested: PU23901 , PU23901E, PU23901T

6 DUP S98T002423 0 @PU23901 LIQUID

7 SAMPLE S98T002424 0 @PU23901 LIQUID 98000453 ER-311 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T

8 DUP $98T002424 0 @PU23901 LIQUID

Final page for worklist # 25693

Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-1645 REV, 0

WORKBOOK PAGE: STD1

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID STD
[DATE COUNTED AUG-25-98|Pu 236 AEA FRAC (C236) 0.381
SAMPLE VOLUME in mL ss 1.000||Pu 238 AEA FRAC (C238) 0.011
ISAMPLE DILUTION FACTOR DF 1.000]/PU 239 AEAFRAC  (C239) 0.563
TRACER VOLUME in mL SPKV| 0.100|[TOTAL AT COUNTS 3455
Eee DDF 1.000 AT COUNT TIME (MIN) 30
TRACER BOOK NO 145B43 BACKGROUND incpm __ (Bkg) 0.070
SMatix: HIDETECTOR NUMBER 21PU 236 cpm 31.190
EFFICIENCY FACTOR EFF 0.332][PU 238 cpm 0.910
[ PRE Hatir NiTIbeTEeRY| TRACER PREPARATION DATE 01/19/98][Pu 238 cpm 46.140
TRACER PREPARATION VALUE (dpm/mL) 2270.000[AEA COUNT TIME 480
CRérdn: PU-236 DECAY CORR'D VALUE _(dpm/mL) 1963.283 [Pu 239/240 kCill 1.3068E-01
PU-238 TRACER VALUE (dpm/mL) 0.000
STANDARD BOOK NO 28BS7
STANDARD VALUE in pCi/mL 1.120E-04

Decay Time = Date Counted - Tracer Preparation Date
[Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {{-In2 * Decay Time/1040.95}]

[Pu 239/240 CilL. = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mLILY(DF)(DDF) / [(C236)(SS)(2220000 dpm/uCi))

[Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238) - (Pu-238 Tracer Value *"SPKV *Pu 236 Tracer Recovery / 100)
[Pu 238 LCill. = [(Pu 238 dpm)(DF)(DDF)(1000mLIL)) / [(Pu-236 Tracer Recovery /100)(2220000 dpmiuCi)(D giL)(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (17 (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 pCifmL 1.31E-04 DETECTION
#¥|Relative Counting Error = 2.1% LEVELS
in pCi/mL
Pu 239/240
1.03E-05
[ e sarp
ER-113GRAB __|Pu 236 Tracer Recovery = 67.4%
iAnalyst: P ) A A AKL Date: 27-Aug-98
[Signature of Chemist: Wlﬂ\//wwk JFR Date: 3/ /4(/14( N g
STANDARD.WB1 REV 1.0 Chrzsme v
292
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HNF-1645 REV. 0
WORKBOOK PAGE: BLANK2
Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-1 04(B-0)) LI} BNk
DATE COUNTED AUG-25-98]PU 236 AEA FRAC _(C236) 0.931
ISAMPLE VOLUME in mL ss 1.000|PU 238 AEA FRAC __ (C238) 0.012
SAMPLE DILUTION FACTOR DF 1.000[[PU 239 AEA FRAC __ (C239) 0.000
TRACER VOLUME in mL SPKV 0.100[TOTAL AT COUNTS 1833
; DDF 1.0000 jAT COUNT TIME (MIN) 30
145843 _ |BACKGROUND incp (Bkg) 0.070
21PU 236 cpm 39.410
EFF 0.3315]Pu 238 cpm 0.500
Batch NUmBert TRACER PREPARATION DATE 01/19/98[lPU 239 cpm 0.000
TRACER PREPARATION VALUE (dpm/mL) 2270.00||AEA COUNT TIME 480
S Reny PU-236 DECAY CORR'D VALUE _(dpm/mL) 1963.28 [Pu 239/240 yCilL = < 3.264E-03
PU-238 TRACER VALUE (dpm/m 0.00

‘ WL25693

<7

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV*EFF)

| Y 239/240 pCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/uCi)]
B red/BYSAE|Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 uCilL = [(Pu 238 dpm)(DF)(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 pCi/mL. < 3.26E-06 DETECTION
LRelative Counting Error = 100.0% LEVELS
in pCi/mL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCimL < 3.26E-06 3.26E-06
ZIRelative Counting Error = 12.7% Pu 238
|Pu 236 Tracer Recovery = 87.3% 3.26E-06
”Analyst: AKL Date: 27-Aug-98

Isignature of Chemist %&M Roslipea JFR pate. 3) Aus 98
odZ128mL M “

BLANKWB1 REV 1.0
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WORKBOOK PAGE: SAM3

HNF-1645 REV. 0

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953- -104(B-0)) LIQUID / SAMPLE
4 Ty MlDATE COUNTED AUG-25-98|[PU 236 AEA FRAC (C236) 0.829
ss 1.000{PU 238 AEA FRAC (C238) m‘ﬂ
DF 1.000(PU 239 AEA FRAC (C239) 0.066
SPKV, 0.100 [ TOTAL AT COUNTS 2050
DDF 1.0000 AT COUNT TIME (MIN) 30
145843 [BACKGROUND in cpm (Bk 0.070
HIDETECTOR NUMBER 21JPU 236 cpm 38.470
EFF 0.332]PU 238 com 1.950
01/19/98[PU 239 cpm 3.040
RACER PREPARATION VALUE (dpm/mL) 2270.000|)AEA COUNT TIME 480
PU-236 DECAY CORR'D VALUE _(dpm/mL) 1963.283 Pu 239/240 pCill_ 7.0408E-03

PU-238 TRACER VALUE (dpm/mL) 0.000

[Decay Time = Date Counted - Tracer Preparation Date
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *fe to the power of {(-in2 * Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC - -Bkg) *C236*100/(Pu-236 Decay Corrd Value * SPKV * EFF)
Pu 239/240 LCI/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV){1000mL/L}{DFYDDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * €238 - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 pCifL = [(Pu 238 dpm)(DF)(DDF)(1 000mLAL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)}
Refative Counting Error = Square Root of [(1/(Pu 236 €pm * min)) + {1/ (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 pCi/mL 7.04E-06 DETECTION
Relative Counting Error = 5.3% LEVELS
in uCiimL
Pu 239/240
JPu 238 pCimL 4.48E-06 3.68E-06
Relative Counting Error 6.6% Pu 238
ER-113 GRAB . JPu 236 Tracer Recovery = 87.0% 3.68E-06
nalyst: AKL Date: 27-Aug-98
Siénature of Chemist: Ml\\ W JFR Date: 3/ /444.: ?X/
SAMPLE.WB1 REV 1.0 U oazizemL v
234
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HNF-1845 REV, 0

WORKBOOK PAGE: DUP4

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corrd Value = Pu-236 Preparation Value *[e to the power of {{(-In2 * Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

[Pu 239/240 LCI/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mLAY(DF)DDF) / [(C236)(SS)(D g/L)(2220000 dpm/uCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * €238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 UCilL = [(Pu 238 dpm)(DF)(DDF)(1000mLIL)] / [{Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D giL)(SS)
#{Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + {1/ (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID / puP
= DATE COUNTED AUG-25-98[lPU 236 AEA FRAC (C236) 0.824
ss 1,000lPU 238 AEA FRAC (C238) 0.180
DF 4.000PU 239 AEA FRAC (C239) 0.067
SPKV 0.100 [TOTAL AT COUNTS 2104
DDF 1.0000 AT COUNT TIME (MIN) 30
145843 BACKGROUND in com (Bk 0.070
21[PU 236 cpm 42.610
I EFF 0.332PU 238 cpm 0.910
RERBACh NimberstES| TRACER PREPARATION DATE 01/19/98[Pu 239 com 3.440
[TRACER PREPARATION VALUE (dpm/mL) 2270.000 AEA COUNT TIME 480
PU-236 DECAY CORR'D VALUE _ (dpm/mL) 1963.283]  Pu 2391240 pCilL. 7.1908E-03

[PU-238 TRACER VALUE (dpm/mL} 0.000

Pu 239/240 pCi/mL 7.19E-06 DETECTION
Relative Counting Error = 5.0% LEVELS
in pCifmL
Pu 239/240
Pu 238 pCimlL 1.93E-05 3.63E-06
Relative Counting Error = 9.5% Pu 238
Pu 236 Tracer Recovery = 88.7% 3.63E-06
alyst: AKL Date: 27-Aug-98
|Signature of Chemist: % M&QA JFR Date: 3) Mq ?8/
J

SAMPLE.WB1 REV 1.0 oGd128ML d

235
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HNF-1648 REV. 0
0.32
Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-1 04(B-0)) LIQUID / SAMPLE
DATE COUNTED AUG-25-98 [PU 236 AEA FRAC (C236)
ss 1.000/PU 238 AEA FRAC (C238)
DF 1.000[PU 239 AEA FRAC (C239)
SPKV, 0.100|TOTAL AT COUNTS
DDF 4.0000 AT COUNT TIME (MIN)
145B43 BACKGROUND in cpm (Bk
21[PY 236 cpm 38.260
EFF 0.332]lPU 238 cpm
| R T NTb TRACER PREPARATION DATE 01/19/98 PU 239 cpm
| 98004241 |TRAGER PREPARATION VALUE (dpmimL} 2270.000 [AEA COUNT TIME
§PU-236 DECAY CORR'D VALUE _ (dpm/mL) 1963.283 Pu 239/240 pCillL 6.7244E-03
PU-238 TRACER VALUE (dpm/mL) 0.000

ecay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corrd Value = Pu-236 Preparation Value *fe to the power of {(-In2 * Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TG -Bkg) *C236*100/(Pu-236 Decay Corrd Value * SPKV * EFF)

[Pu 239/240 uCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D g/L)(2220000 dpm/uCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

Pu 238 LCiAL = [(Pu 238 dpm)(DF)(DDF)(1000mLIL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uGi)(D g/L)(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

Pu 239/240 pCi/ml. 6.72E-06 DETECTION
Relative Counting Error = 5.4% LEVELS
in pCi/mL
INOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 uCimL < 3.39E-06 3.39E-06
Relative Counting Error = 13.4% Pu 238
ER- 113 GRAB Pu 236 Tracer Recovery = 90.2% 3.39E-06
alyst: AKL Date: 27-Aug-98
iSignature of Chemist: { )X zi’AM Mﬂﬁ JFR Date: 3/4%% 98

SAMPLE.WB1 REV 1.0 (Fas128mL

1:1943128\0UT\25693.WB1
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HNF-1645 REV, 0

WORKBOOK PAGE: DUP6

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID / buP
[DATE COUNTED AUG-25-98 [PU 236 AEA FRAC (C236) 0.833
-m SAMPLE VOLUME in mL sS 1.000[PU 238 AEA FRAC (C238) 0.031
ISAMPLE DILUTION FACTOR DF 1,000[[PU 239 AEA FRAC (C239) 0.064
25693 JITRACER VOLUME in mL SPKV| 0.100[[TOTAL AT COUNTS C 2117
g8t odE DDF 1.0000 JAT COUNT TIME (MIN) 30
[TRACER BOOK NO 145B43 __ |BACKGROUND in cpm (Bkg) 0.070
]QETECTOR NUMBER 21{PU 236 com 38.700
EFFICIENCY FACTOR EFF 0.332|[pu 238 cpm 1.430
58| TRACER PREPARATION DATE 01/19/88[PU 239 com 2.990
[TRACER PREPARATION VALUE (dpm/mL) 2270.000 AEA COUNT TIME 480
PU-236 DECAY CORR'D VALUE  (dpmimb) 1963.283 Pu 2397240 pCifl. 6.7946E-03

PU-238 TRACER VALUE (dpm/mL) 0.000

' SIS B Decay Time = Date Counted - Tracer Preparation Date
| IPu-236 Decay Corrd Value = Pu-236 Preparation Valus “[e to the power of {{-In2 * Decay Time/1040.95)]
T‘“ﬁ“&‘ﬁ 368 m Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) "C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
wc1s1os __{lPu 2397240 LCIfL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mLIL)(DF)(DDF) / [(C236)(SS)(D ¢/L)(2220000 dprm/uCi))
i{|Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
iPu 238 uCilL = [(Pu 238 dpm){DF)(DDF)(1000mL/L)) / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi)(D g/L)(SS)]
HHRelative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

6.79E-06 DETECTION
= 5.4% LEVELS
in pCifmL
%|NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
< 3.53E-06 3.53E-06
= 7.6% Pu 238
= 90.2% 3.53E-06

alyst: AKL Date: 27-Aug-98
ISignature of Chemist: %‘ﬂm Rﬂ ,QM,QA/ JFR Date: =2/ Auq 93
3431%BML [ v

SAMPLE WB1 REV 1.0
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WORKBOOK PAGE: SAM7

HNF-1645 REV. 0

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0}) LIQUID / SAMPLE
1 5|[DATE COUNTED AUG-25-98|PU 236 AEA FRAC (C236) 0.839
SAMPLE SAMPLE VOLUME in mL ss 1.000{PU 238 AEA FRAC (C238) 0.021
DF 1.000|PY 239 AEA FRAC (C239) 0.072
SPKV| 0.100[[TOTAL AT COUNTS 2018
DDF 1.0000 /AT COUNT TIME (MIN) 30
145843 [BACKGROUND in cpm _(BKg) 0.070
21[PU 236 cpm 37.560
EFFICIENCY FACTOR EFF 0.332pu 238 cpm 0.950
6 TRACER PREPARATION DATE 01/19/98PU 239 cpm 3.210
[TRACER PREPARATION VALUE (dpm/mL) 2270.000|)AEA COUNT TIME 480
PU-236 DECAY CORRD VALUE  (dpm/mL) 1963.283 Pu 239/240 pCilL 7.5893E-03

PU-238 TRACER VALUE {dpm/mL) 0.000

Pu-236 Decay Corrd Value = Pu-236 Preparation Value *fe to the power of {(-In2 * Decay Time/1040.95}]
®/Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

Pu 239/240 uCi/mL 7.59E-06 DETECTION
%|Relative Counting Error = 5.2% LEVELS
in pCifmL
SINOTE: Pu 238 Resultis a LESS THAN Value. Pu 239/240
Pu 238 pCimL < 3.65E-06 3.65E-06
D, #iRelative Counting Error = 9.3% Pu 238
ER-113 GRAB [Pu 236 Tracer Recovery = 86.6% 3.65E-06
nalyst: AKL Date: 27-Aug-98
[Signature of Chemist: DOJ(A/V\ W JFR Date: 3/ Auna § X/
$d3128ML v

SAMPLEWB1 REV 1.0

1:1943128\0UT\25693.WB1
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HNF-1848 REV. 0

WORKBOOK PAGE: DUP8

Pu 238 and 239/240 : LA-943-128 (VOID) or LA-953-104(B-0)) LIQUID / DUP

AUG-25-98 |PU 236 AEA FRAC (C236) 0.835

ss 1.000 [PU 238 AEA FRAC (C238) 0.022

DF 1,000 [PU 239 AEA FRAC (C239) 0.071

SPKV| 0.100 [TOTAL AT COUNTS 2072

DDF 1.0000 JAT COUNT TIME (MIN) 30

145843 BACKGROUND in cpm (Bkg) 0.070

21]{PU 236 cpm 39.280

EFFICIENCY FACTOR EFF 0.332{PU 238 cpm 1.020

§ RACER PREPARATION DATE 01/19/98 [P 239 cpm 3.320

RACER PREPARATION VALUE (dpm/mL) 2270.000AEA COUNT TIME 480

PU-236 DECAY CORRD VALUE _ (dpm/mL) 1963.283 Pu 239/240 uCill. 7.5197E-03
PU-238 TRACER VALUE (dpm/mL) 0.000

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]

Py 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corrd Value * SPKV * EFF)

Pu 2391240 PCIfL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mUL)(DF)(DDF) / [(C236)(SS)(D ¢/L) (2220000 dpm/pCi)]
Pu 238 dpm [(To!al AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

Pu 239/240 pCiimL DETECTION
“IRelative Counting Error = 5.1% LEVELS
in pCifmL
MBS NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCimL < 3.59E-06 3.59E-06
A fIRelative Counting Error = 9.0% Pu 238
" ERA13 GRAB Pu 236 Tracer Recovery = 88.5% 3.59E-06

nalyst: AKL Date: 27-Aug-98
|Signature of Chemist: O,Q/QMA /W JFR Date: 3/ Auas 9{

SAMPLEWB1 REV 1.0 J 943128ML
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HNF-1645 REV. 0

222-S Analytical Laboraratory

GENERAL ALPHA

Rev.

ENERGY
2.10

DATA REDUCTION REPORT

SAMPLE
WL25693-STD-PU

ANALYSTIS

File ID: 13al1317.CNF
Counted on: 8/25/98 @22:36
Detector: AEA13
Geometry number: 1
count time: 28800. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
Db Initial Final Initial Final Initial Final Initial Final
1 1131.9 1131.9 361.589 361.589 10.000 2.826 5.000 1.187
2 18.8 18.8 303.159 303.037 12.000 4.165 6.000 0.835
3 54.1 54.1 287.125 287.038 10.000 2.067 5.000 1.781
472 14.7 14.7 269.510 269.220 8.000 2.427 4.000 0.826
S 1969.1 1969.1 228.812 228.811 10.000 2.976 5.000 1.712
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroiad Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uci/ea
1 Pu23e6 0.381 5.755 5,752 0.0030.01 31.19 1.6 129.0 0.581E-04
2 Pu238 0.011 5.487 5.482 '0.0050.02 0.91 9.9 5.1 0.232E-05

—An24t— 5.479 5.482 -.003 3.2 0.177E-05
= 20,01 O0~+86—11-3 5.5 —0246E-05—
2 FRSRTE 3075 5.327 0.45 17.1
5 Pu239 0.563 5.147 5,141 0.0060.01 46.14 1.3 187.0 0.842E-04
Pu240 5.144 5.141 0,003 187.0 0.842E-04
Totals: 0.967 <--valid peaks only--> 79.20
DETECTOR CALIBRATION
Energy (MEV) = 4.089 + (0.0046)*Channel
Energy range (MeV): 4.089 TO 6.444
Efficiency = 0.2468 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Ttem Total % Recovery
Raw spectrum 39308.0 100.000
Smoothed 39308.0 100.000
Composite fit 38235.7 97.272
Residuals 1072.3 2.728

300 Analyzed by:




HNF-1645 REV. 0

Spectrum 13al317.CNF

1l Legend: Raw = .... Modeled Peaks = 1,2,..,

DD WWN DS S

304

etc

Displéy Max.:

12722.9



Raw Data Dump for AEA Spectrum:

471
481
491
511

0.

. . .

QOO OMWOOO

.

0.
0.
0.

HNF-1845 REV, 0

13a1317.CNF
0. 0.
1. 0.
0. 0.
1. 0.
0. 0.
2. 0.
0. 0.
0. 2.
1. 0.
1. 1.
1. 0.
2. 0.
2. 0.
0. 0.
3. 2.
3. 1.
3. 6.
6. 11.
13. 14
27. 27.
78. 95,
281 345,
1259. 1679.
18. 2.
2. 5.
9. 9.
13. 19.
9. 9.
51. 64.
11. 9.
28. 11.
5. 10.
26. 19
51. 59
150.  177.
544, 575,
395.  120.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
2. 6.
0. 0.
0. 0.
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HNF-1845 REV. 0

222-S8 Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10
DATA REDUCTION REPORT
SAMPLE
WL25693-BLNK-PU
File ID: 14a1409.CNF
Counted on: 8/25/98 @22:37
Detector: AEALl4
Geometry number: 1
Count time: 28805. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
D Initial Final Initial Final Initial Final Initial Final
1 1460.6 1460.6 360.571 360.571 10.000 2.774 5.000 1.198
2 24.8 24.8 301.287 301.112 10.000 1.052 5.000 0.548
3 71.0 71.0 285.691 285.619 10.000 2.815 5.000 2.019
4 19.8 19.8 269.157 268.681 10.000 2.674 5.000 1.385
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1 Pu23e 0.931 5.755 5.756 -.0010.01 39.41 1.4 166.4 0.750E-04
2 Puz238 0.012 5.487 5,482 0.0050.00 0.50 13.3 2.9 0.130E-05

—Am2ZLT 5.479 5.482 -.003 2.2 0.993E-06
F—Th228 0 6035—5+400-5-411 0110.,01 148 7.8 8-+6—0.389E-05
4 IR 2 T€ o, 5.333 0.01 0.48 16.4 2.0 0.888E-06

Totals: 0.989 <--valid peaks only--> 41.87

Item
Raw spectrum
Smoothed
Composite fit
Residuals

DETECTOR CALIBRATION

(Data reduction compression factor:

TOTAL COUNT DATA:

Total
20316.0
20316.0
20100.7

215.3

Analyzed by:

3063

Energy (MEV) = 4.097 + (0.0046)*Channel
Energy range (MeV): 4.097 TO 6.452
Efficiency = 0.2416 CPM/DPM

1.)

o

% Recovery
100.000
100.000
98.940
1.060

SLH2




HNF-1845 REV. 0
Spectrum 14al1409.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7573.6
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Raw Data Dump

1
11
21
31
41
51
61
71
81
91

101
111
121

0.

for AEA Spectrum:
0. 0. 0.
o. 0. 0.
0. 0. 2.
0. 0. 1.
0. 0. 0.
1. 0. 0.
1. 0. 1.
0. 0. 0.
1. 0. 0.
1. 0. 0.
1. 0. 0.
1. 0. 0.
Q. Q. 0.
1. 1. 0.
0. 0. 0.
1. 0. 0.
1. 1. 0.
2. 2. 1.
0. 0. 0.
2. 0. 0.
1. 1. 2.
1. 1. 2.
3. 2. 3.
4. 3. 2.
3. 2. 1.
6. 9. 10.
10. 8. 15.
11. 12. 12.
44. 60. 87.
9. 11. 11.
13. 18. 8.
9. 9. 8.
28. 16. 24.
42, 41. 59.
150. 160. 203.
720. 741. 650.
1648. 1129. 482.
0. 0. 0.
0. 0. 0.
0. 0. 0.
Q. Q. 0.
0. 0. 0.
0. 0. 1.
0. 0. 1.
0. 2. 0.
1. 0. 0.
0. 0. 0.
3. 4. 7.
0. 0. 0.
0. 0. 0.
0.

14a1409.CNF

0.
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) HNF-1645 REV, 0

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

598T2422-SAM-PU
File ID: 15al1593.CNF

Counted on: 8/25/98 @22:38
Detector: AEALlS

Geometry number: 1

Count time: 28800. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau

D Initial PFinal Initial Final Initial Final Initial Final
1 1250.2 1250.2 360.508 360.508 10.000 3.227 5.000 1.181
2 24.4 24.4 302.116 301.789 10.000 3.842 5.000 0.416
3 43.9 43.9 285,980 285.838 10.000 2.295 5.000 1.839
47 10.1 10.1 269.093 268.363 10.000 1.915 5.000 0.839
5 109.7 109.7 227.512 227.499 10.000 3.973 5.000 1.891
6 34.8 34.8 144.677 144.673 12.000 4.166 6.000 1.367
7 35.0 35.0 20.361 20.361 8.000 2.987 4.000 11.310

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
1 Pu23é6 0.829 5.755 5.748 0.0070.01 38.47 1.4 158.0 0.712E-04
2 Pu23s8 0.042 5.487 5.478 0.0090.02 1.95 6.8 10.9 0.490E-05

~Am241 5.479 5.478 0.001 8.3 0.376E-05
< = < U 8216 =05

4R IWeATE 2272 5.324 0.25 38.2
5 Pu239 0.066 65.147 5.136 0.0110.02 3.04 5.4 12.2 0.551E-05
Pu240 5.144 5.136 0.008 12.2 0.551E-05

~6_Np337—07026 4.769 4.755 0.0140,02 120/ 8.2 5+6—0-250E=05 .

~F— U238 0 013—4+184 47184 0700000t 060115 33 =

Totals: 0.994 <--valid peaks only--> 46.08

DETECTOR CALIBRATION
Enerqgy (MEV) = 4.090 + (0.0046)*Channel
Energy range (MeV): 4.090 TO 6.445
Efficiency = 0.2484 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 22263.0 100.000
Smoothed 22263.0 100.000
Composite fit 22240.2 99.898

306




HNF-1848 REV. 0
Residuals 22.8 0.102

Analyzed by:

SLH2



Spectrum 15a1593.

1 Legend: Raw = .... Modeled Peaks
.7

6

6

.6

6

5

)

ceseesd

2

2

4

4

4

3

23.

3.

2

2

1

W1

eeosl
vesrsesses 1
.............. Ceeeesenessssssseli.

1.
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CNF

=1,2,.., etc

308

Display Max.:

6983.8




Raw Data Dump for AEA Spectrum:

1
11
21
31
41

0.
0.
47.
0.
0.
2.
5.
0.
2.
1.
1.
2.
3.
5.
19.
6.
2.
1.
3.

13.

0.
0.
36.

0.
0.

0.

1.
2.
4.
0.
4.
2.
9.
13.
25,

0.
0.
21,
0.
0.
1.
1.
0.
2.
0.
2.
2.
4.
19.
26,
4.
1.
3.
2.
3.
7.
27.
71.
i6.

0.
10.
9.
0.
0.
1.
1.
2.
3.

15a1593.CNF

0.
i1,
0.
0.
0.
0.
0.
2.
1.
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47.
102.
443.

1062.

50.
130.
547.

1187.




HNF-1645 REV. 0

222-S Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10
DATA REDUCTION REPORT
SAMPLE
S98T2422-DUP-PU
File ID: 16al1605.CNF
Counted on: 8/25/98 @22:38
Detector: AEAl6
Geometry number: 1
Count time: 28801. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 1414.0 1414.0 361.135 361.135 10.000 3.179 5.000 1.198
2 30.5 30.5 302.802 302.534 32.000 9.035 16.000 16.288
3 84.4 84.4 286.609 286.551 12.000 3.155 6.000 1.803
4 16.7 16.7 269.234 267.774 12.000 4,489 6.000 1.039
S 119.7 119.7 228.014 228,000 10.000 4.217 5.000 1.918
6 42.9 42,9 145.549 145.549 10.000 3.113 5.000 1.198
7 39.6 39.6 20.461 20.461 12.000 3.559 6.000 11.521
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m ucCi/ea
1 Pu236 0.824 5.755 5.747 0.0080.01 42.61 1.4 163.0 0.734E-04
2 Am24r 0.018 5.479 5.477 0.0020.04 0.91 11.4 3.6 0.164E-05

Pu23&/a 5.487 5.477 0.010 4.7 0.213E-05
0.014 5.317 0.02 . 0.125E-05

5 Pu239 0.067 5.147 5.134 0.0130.02 3.44 4.9 12.9 0.581E-05
Puz240 5.144 5.134 0.010 12.9 O0.581E-05
—6——NP237 0025457694755 004003227 7.9 = = 5.5 0-247FE—05-

S 184 4.180 0. . . . 0.163E-05 |

Totals:

1.000 <--valid peaks only-->

DETECTOR CALIBRATION
4.086 + (0.0046)*Channel

Energy (MEV) =
Energy range (MeV): 4.08

= 0.2668 CPM/DPM

(Data reduction compression factor: 1.)

Efficiency

Item
Raw spectrum
Smoothed
Composite fit

6 TO

TOTAL COUNT DATA:

Total
24828.
24828.

310 24833.

0
0
8

6.441

2

% Recovery
100.000
100.000
100.023



HNF-1848 REV. 0
Residuals -5.8 -0.023

Analyzed by:

SLH2



HNF-1645 REV, 0

Spectrum 16al1605.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7554.2
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HNF-1845 REV. 0

Raw Data Dump for AEA Spectrum: 16al605.CNF

1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
11 0. 0. 0. 6. 23. 23. 32. 35. 41. 53.
21 42. 45. 27. 23. 6. 1. 0. 1. 1. 1.
31 0. 0. a. 0. 1. 0. 0. 1. 0. 1.
41 0. 1. 1. 0. 0. 0 1. 1 0. 0.
51 0. 1. 0. 2. 0. 0. 2 1. 2. 0.
61 2. 2. 2. 1. 3. 1. 1 0. 1. 2.
71 1. 1. 0. 0. 1. 0. 0. 0. 0. 0.
81 0 1. 0. 0. 2. 1. 0. 0. 0. 2.
91 1. 1. 0. 1. 0. 1. 1. 0. 3. 2.

101 0. 1. 1. 1. 1. 3. 1. 3. 3. 3.
111 3. 3. 1. 1. 1. 1. 2. 1. 4. 3.
121 2. 3. 5. 4. 6. 4. 6. 8. 10. 15.
131 11. 13. 19. 21. 18. 23. 19. 13. 20. 19.
141 26. 24 29. 45, 52 53 50. 29 18. 6.
151 3 2. 1 1. 2. 3. 2. 4. 4. 2.
161 2. 2. 1. 0. 2. 1. 3. 2. 0. 0.
171 0 1. 1. 0. 1. 2. 3. 0. 1. 0.
181 4. 3 2 0. 1 2 2. 2 2. 6
191 1. 3 5 2. 2. 2 9. 6 1. 6
201 8. 6. 3 7. 10. 4 8. 11. 12. 16.
211 14. 20. 19. 27. 38. 34 38. 50 45. 63.
221 49. 63. 85. 84. 89. 141. 137 126 140 131.
231 86. 42. 33. 16. 7. 5. 2 1. 5. 4.
241 2. 1. 2. 4. 1. 1. 1. 11. 6. 7.
251 6. 7. 11. 10. 4. 13. 10. 7. 14. 12.
261 16. 14, 16. 23, 14. 22. 16. 26 28 17.
271 26 17. 12. 27 17. 22. 14. 21 30 33.
281 35 53. 48 79. 67. 113 104 100. 55. 37.
291 27. 15 13 18. 22. 12, 21, 22. 30. 26.
301 32. 45 27 38. 33. 27. 16. 8 8. 15.
311 16. 15 9 20. 23. 16. 15. 23. 21. 22.
321 29. 14 29 33. 24. 42. 42. 41. 42. 50.
331 61. 80. 67. 62. 64 . 86. 102. 100. 136 121.
341 138. 176. 192. 227 213. 305. 336. 432 481. 638.
351 707. 752. 824. 803 770. 838. 875. 1075 1385 1447.
361 1637. 1681l. 1457. 969. 384. 111. 15. 3. 0. 0.
371 0. 0 0. 0. 0. 0. 0. 0. 0. a.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0 O.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 1. 0 0. 0. 0.
421 0. 0. 1. 0. 1. 0. 0 0. 1. 1
431 1. 0. 0. 0. 0. 0. 1 0. 0. 0.
441 0. 0. 0. 0. 0. 1. 0. 1. 1. 0
451 0. 1. 0. 0. 0. o. 1. 0. 0. 0.
461 0. 0. 0. 0. 0. 1. 2. 3. 1. 1.
471 5. 3. 7. 7. 2. 2. 5. 6. 0. 0.
481 2. 1. 2. 0. 0. . 0. 0. 0. o.
491 0. 0 0 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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HNF-1648 REV. 0

222-S Analytical Laboraratory
ALPHA ENERGY ANALYSTIS
Rev. 2.10

GENERAL

DATA REDUCTION REPORT

SAMPLE
S98T2423-SAM-PU
File ID: 17al750.CNF

Counted on: 8/25/98 @22:39
Detector: AEA17
Geometry number: 1

Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1206.1 1206.1 362.153 362,153 10.000 3.595 5.000 1.295
2? 19.7 19.7 303.045 302.754 30.000 5.260 15.000 15.254
3 62.7 62.7 287.160 287,137 12.000 3.800 6.000 1.981
4? 13.6 13.6 269.881 269.068 8.000 2.312 4.000 0.787
5 99.5 99.5 228.679 228.672 12.000 5.033 6.000 2.402
6 25.6 25.6 145.262 145.261 12.000 6.318 6.000 2.236
7 28.3 28.3 19.915 19.915 12.000 3.477 6.000 11.915
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m ucCi/ea
1 Pu23e6 0.868 5.755 5.758 ~-.0030.02 38.26 1.4 160.2 0.725E-04
2 bPu238 0.010 5.487 5.485 0.0020.02 0.45 17.4 2.6 0.116E-05

~Am241 5.479 5.485 -.006 2.0 0.888E-06

3 Th228 07037 54005413 =. 013002 - 6-4—F3 9.5 U.429E-05
4R es 78 2227 5.330 0.42 18.3
5 Pu239 0.066 5.147 5.144 0.0030.02 2.93 5.3 12.1 0.543E-05

Pu240 5.144 5.144 0.000 12.1 0.543E-05
T . .760 0.0090.03 0.927 973 44— 0. I97E-05
A——E238—0.012  4.184 4.184 0.0000-02 Q.52 _12.4 2.8 0.126E=05 ___
Totals: 1.015 <=--valid peaks only--> 44,72
DETECTOR CALIBRATION
Energy (MEV) = 4.092 + (0.0046)*Channel
Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.2426 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 21151.0 100.000
Smoothed 21150.9 100.000
Conmposite fit 21666.9 102.439




HNF-1848 REV. 0

Residuals -515.9 -2.439

Analyzed by:

SLH2

315




) HNF-1648 REV. 0

Spectrum 17al750.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6922.4

OO O
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91

0.
0.

0
0
24
0
0
0
(¢}
0
7

.

.

0.
2.
2.
3.
8.
20.

104

626.
1327.

0
(¢}
0
0

OOWOOOOOOO

0.

8.
29.
8.
10.
52.
124.
655.
1428.

17a1750.CNF

317

HNF-1645 REV. 0




HNF-1648 REV. 0

n -
4
222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10
DATA REDUCTION REPORT
SAMPLE
S28T2423~DUP-PU
File ID: 18al1826.CNF
Counted on: 8/25/98 @22:40
Detector: AEA18
Geometry number: 1
Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center ' FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1438.3 1438.3 359.502 359.502 10.000 2.971 5.000 1.321
2 31.7 31.7 301.291 301.225 12.000 3.526 6.000 0.760
3 57.4 57.4 284.696 284.539 10.000 2.878 5.000 2.11¢9
42 16.2 16.2 267.567 266.955 10.000 2.476 5.000 1.348
5 113.5 113.5 226.536 226.532 14.000 4.191 7.000 2.274
6 31.4 31.4 143.611 143.611 10.000 4.109 5.000 1.892
7 36.5 36.5 18.852 18.852 10.000 2.020 5.000 9.512
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m ucCi/ea
1 Pu23e6 0.833 5.755 5.747 0.0080.01 38.70 1.4 167.6 0.755E-04
2 Pu238 0.031 5.487 5.479 0.0080.02 1.43 7.7 8.4 0.379E-05

Am2dT 5.479 5.479 0.000 6.5 0.291E-05

B——Ph228-——0+026 —5+400-5-402—=T0020. 01 T.20°10°%6 F3—0-322E-05—
4 PRa7Au8 ¢ 22727 5.321 0.37 21.7
5 Pu239 0.064 5.147 5.135 0.0120.02 2.99 5.2 12.7 0.572E-05

Pu240 5.144 5,135 0.0092 12.7 0.572E-05
g < v . .02 ) 5 4.4 O AGEGE-05——
—F——H238 00438441800~ 66046-0% — 052125 2-8—0+128E—65
Totals: 0.984 <=--valid peaks only--> 45.72
DETECTOR CALIBRATION
Energy (MEV) = 4.093 + (0.0046)*Channel
Energy range (MeV): 4.093 TO 6.449
Efficiency = 0.2356 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 22303.0 100.000
Smoothed 22303.0 100.000
Composite fit 22128.3 99.217
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Residuals
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174.7

Analyzed by:

0.783

SLH2



o HNF-1645 REV. 0

s Spectrum 18a1826.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8381.1
7
7
6
6
6
5
..5
cessS
4
4
4
3
2.3
2
2
2
1
.1
..... . 1
.o RPN . ceserrieans 1...
.......... L T T T
e . teeerennnne ceeeas . 1.
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Raw 'Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91

101
111
121

511

0.

8.
22.
33.

133.
764.
1619.

0.

0.

0.

0.
0.

0.

0.

o.

HNF-1645 REV. 0
18a1826.CNF

Q.
31.
0.
1.
1.
2.
0.
0.
1.
2.
2.
2.
4.
10.
19.
2.
0.
1.
2.
4.
5.
36.
140.
2.
2.
12.
30.
24,
48.
23.
5.



HNF-1648 REV. 0

222~S Analytical Laboraratory
ALPHA ENERGY ANALYSTIS
Rev. 2.10

GENERAL

DATA REDUCTION REPORT

SAMPLE
S98T2424-SAM-PU
File ID: 1%a1951.CNF

Counted on:
Detector:
Geometry number:

8/25/98 @22:40
AEA19
1

Count time: 28800. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
D Initial Final Initial Final Initial Final Initial Final
1 1320.7 1320.7 362.156 362.156 10.000 2.914 5.000 1.173
2 28.8 28.8 304.337 304.250 10.000 2.453 5.000 0.755
3 58.1 58.1 287.955 287.815 10.000 2.789 5.000 1.941
4 19.1 19.1 270.379 269.913 12.000 3.014 6.000 1.269
5 124.9 124.9 229.941 229.937 12.000 3.649 6.000 1.936
6 30.2 30.2 147.495 147.495 12.000 3.466 6.000 1.483
7 27.5 27.5 23.012 23.012 10.000 3.315 5.000 3.175
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 da/m uCi/ea
1 Pu236 0.839 5.755 5.747 0.0080.01 37.56 1.5 158.7 0.715E-04
2 Pu23s 0.021 5.487 5.481 0.0060.01 0.95 9.8 5.5 O0.247E-05

—Am241-~ 5.479 5.481 -.002 4.2 0.189E-05

4 PRWATS 0. 012 5.323 0.01 0.53 15.2 2.2 0.991E-06
5 Pu239 0.072 5.147 5.139 0.0080.02 3.21 5.0 13.3 0.599E-05
Pu240 5.144 5.139 0.005 13.3 0.599E-05

56— Np237— 0,019 4.769 4,760 0.0090.02 0.86 9.7 4.1 0.184E=05——

1 —Y-238——6-012 4.184 4 187 0030702 ———0-55—12-F———S570—0-133E~05

Totals: 1.002 <--valid peaks only--> 44,89

DETECTOR CALIBRATION

Energy (MEV) = 4.081 + (0.0046) *Channel
Energy range (MeV): 4.081 TO 6.436
Efficiency = 0.2415 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 21498.0 100.000
Smoothed 21498.0 100.000
Composite fit 21545.2 100.220

A
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Residuals -47.2 - =0.220

Analyzed by:

SLH2
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Spectrum 19a1951.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7144.6

[ W)Y

w
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Raw Data Dump for AEA Spectrum: 19al951.CNF

1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
11 0. 0. 0. 0. 10. 14. 15. 9. 12. 21.
21 28. 30. 36. 30. 24. 20. 7. 3. 0. 1.
31 0. 0. - 1. 0. 0. 0. 0. 0. 0. 0.
41 2. 0. 0. 0. 0. 0. 1. 2. 0. 0.
51 0. 0. 0. 0. 0. 0. 1. 1. 2. 1.
61 0. 1. 1. 1. 6. 0. 2. 1. 0. 3.
71 0. 0. 0. 1. 2. 0. 0. 0. 2. 0.
81 1. 0. O. 2. 3. 0. 1. 2. . 2. 0.
91 2. 1. 0. 0. 0. 0. 0. 1. 2. 0.

101 0. 1. 2. 0.’ 0. 1. 0. 0. 3. 0.
111 1. 1. 2. 1. 0. 2. 4. 2. 3. 1.
121 3. 3. 5. 5. 4, 4. 3. 2. 2. 1.
131 3. 9. 12. 10. 6. 10. 10. 21. 7. 14.
141 19. 13. 11. 17. 25. 27. 44. 31. 30. 24.
151 15. 8. 1. 2. 1. 1. 2. 1. 3. 0.
161 0. 4. 0. 1. 1. 1. 1. 1. 1. 2.
171 0. 0. 1. 2. 0. 0. 0. 1. 0. 1.
181 2. 1. 1. 0. 1. 0. 2. 1. 0. 3.
191 2. 2. 3. 2. 4. 2. 0. 2. 1. 3.
201 7. 2. 1. 5. 5. 5. 8. 10. 11. 6.
211 9. 12. 10. 10. 25. 27. 23. 27. 44 . 27.
221 39. 50. 54. 54. 68. 94. 113. 117. 144. 149.
231 137. 119. 84. 46. 14. 4. 3. 2. 0. 2.
241 2. 1. 3. 1. 3. 1. 2. 4. 2. 3.
251 9. 5. 8. 4. 4. 3. 8. 6. 7. 3.
261 12. 7. 9. 14. 9. 11. 17. 20. 33. 23.
271 23. 27. 20, 10. 8. 14. 13. 18. 15. 11.
281 19. 28. 54, 44. 41. 66. 73. 79. 80. 58.
291 40. 19. 18. 9. 17. 10. 14. 24. 11. 14.
301 16. 22. 35. 40. 34. 37. 19. 7. 2. 6.
311 4. 9. 5. 10. 7. 8. 8. 11. 7. 10.
321 16. 1z2. 14. 17. 19. 17. 24. 34. 19. 26.
331 37. 32, 33. 49. 36. 50. 66. 64. 73. 66.
341 91. 110. 126. 148. 182. 183. 239. 269. 376. 452,
351 572. 638. 728. 715. 677. 673. 711. 804. 985. 1205,
361 1360. 1554. 1611. 1371. 800. 308. 62. 4. 2. 0.
371 0. 0. 0. 0. 0. 0. 0. O. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. o. 0. 0.
391 0. 0. o. 0. 0. 0. 0. 0. 0. 0.
401 0. o. 0. 0. 0. 0. 0. 0 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
441 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
451 2. 0. 0. 0 1. 0. 0. 0. 0. 0.
461 0. 1. 0. 2. 0. 2. 3. 1 1. 5.
471 3. 4. 6. 9. 8 7. 4. 2 3. 4.
481 1. 0. 1. 0. 0. 0. 0. (¢} 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0 0. 0.
511 0. 0.

323



HNF-1648 REV. 0

222-8 Analytical Laboraratory

GENERAL ALPHA ENERGY ANALYS
Rev. 2.10
DATA REDUCTION REPORT
SAMPLE
S98T2424~DUP-PU
File ID: 20a2019.CNF
Counted on: 8/26/98 @ 8:22
Detector: AEA20
Geometry number: 1
Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final I
1? 10.1 10.1 478.297 478.297 14.000 3.686
2 1422.5 1422.5 363.530 363.530 10.000 2.812
3 28.9 28.9 304.335 304.264 8.000 3.328
4 62.8 62.8 288.049 287,898 10.000 3.157
5 18.1 18.1 269.945 269.168 12.000 4.605
6 130.0 130.0 229.525 229,522 10.000 3.565
7 26.0 26.0 145.904 145.904 10.000 3.658
87 26.0 26,0 20.106 20.106 10.000 2.927

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m
1 2?77 6.296 0.22 19.1
2 Pu236 0.835 5.755 5.768 -.0130.,01 39.29 1.4 167
243 5.779 5.768 0.011 224
3 Pu238 0.022 5.487 5.495 -.0080.02 1.02 9.3 5
A4t 5.479 5.495 ~,016 4
s 271497 0 011 5.334 0.02 0.52 16.9 2.
6 Pu239 0.071 5.147 5.151 -.0040.02 3.32 4.9 13.
Pu240 5.144 5.151 -.007 13
2 Np237— 0-+-018—4~F69—4T 767 0. 0020.02 ———6+84—9. 7 4. 6—0.IB2E-05 —
8 ?2?7?? 4.188 0.44 13.5
Totals: 0.986 <-=-valid peaks only--> 46,40
DETECTOR CALIBRATION
Energy (MEV) = 4.095 + (0.0046)*Channel
Energy range (MeV): 4.095 TO 6.451
Efficiency = 0.2396 CPM/DPM

(Data reduction compression factor: 1.)
TOTAL COUNT DATA:

Item 326 Total % Recovery

Is

Tau
nitial Final
7.000 2.986
5.000 1.174
4,000 1.001
5.000 2.105
6.000 2.186
5.000 1.890
5.000 1.275
5.000 10.783

Activity
ucCi/ea

.3 0.754E-04
.7 0.101E-03
.9 0.266E-05
.5 0.203E-05

2 0.978E-06
9 0.624E-05
.9 0.624E-05




HNF-1848 REV. 0

Raw spectrum 22591.0 100.000
Smoothed 22591.0 100.000
Composite fit 22589.1 99.991
Residuals 1.9 0.009

Analyzed by:

NEW
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Spectrum 20a2019.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8676.2
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Raw Data Dump for AEA Spectrum: 20a2019.CNF

1 0. 0. 0. 0. 0. 0.
11 0. 0. 0 0 11. 25,
21 35. 23 13 3. 2. 1.
31 0. 0. 0. 0. 0. 0.
41 1. 0. 0. 0. 1. 1.
51 1. 1. 0. 0. 0. 0.
61 0. 2. 0. 1. 3. 1.
71 0. 0. 0. 1. 1. 0.
81 o. 1. 1. 2. 1. 0.
91 0. 0. 0. 0. 1. 0.

101 0. 0. 0. 0. 0. 0
111 2. 0. . 3. 3. 1. 2.
121 1. 0. 1. 6. 3. 4.
131 6. 8. 5. 18. 19. 13.
141 11. 16. 13. 29. 28. 34.
151 3. 3. 0. 4. 0. 2.
161 1. 0. 0. 1. 2. 2.
171 1. 1. 0 0 0 0.
181 0 1. 0. 3 2 3
191 6. 1. 3. 1. 4 2
201 5 6. 6. 4. 6. 4.
211 12 10. 1z. 18 25. 20
221 44 57. 66. 67 68. 109
231 148 89. 70. 33. 10 6
241 2 2. 2 3 0 0.
251 7 4. 3. 6. 7. 7.
261 8. 9. 7. 9. 11. 13.
271 20. 21 21. 12. 14. 23.
281 21. 31 40. 48. 60. 56.
291 48. 29 16. 14. 23. 12.
301 29. 15. 43. 22. 40. 36.
311 8. 8. 7. 6. 8 8.
321 15 11 12. 17. 16. 15.
331 19. 33 33. 52. 47. 51
341 92. 82 izo0. 137. 144. 170.
351 435. 495. 609, 817. 754 689
361 1146. 1338. 1641. 1766. 1621. 1047.
371 0. 1. 0. 0. 0. o]
381 0. 0. 0. 0. 0. ]
391 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0.
411 0. 0. 1. 0. 0. 0
421 0. 0. 1. 1. 1. 0
431 0. 0. 1. 0. 0. 1.
441 (¢} 0. 0. 0. 0. 1.
451 0 0. 0. 1. 0. 0.
461 1. 0. 0. 1. 2. 0.
471 5. 1. 5. 4. 7. 5.
481 5. 4, 3. 2. 1. 1.
491 0. 0. 0. 0. o. 0.
511 0. 0.
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[0} 0. 0. 0.
18. 24. 26. 32.
0. [ 0. 0
0. 0. 0. 0.
1. 0 1. 0.
1. 0 1. 0.
1. 2. 1. 0.
0. 0. 0. 0.
2. 2. 0. 0.
1. 2. 0. 0.
1. 3. 0. 4
1. 0. 1. 4.
2. 5. 6. 6.
15 17. 12. 10.
25. 29. 10. 10.
. 1. 1. 0.
0. 0. 3. 2.
0 0. 1. 2.
3 3. 2 0
4. 5. 4 6.
8. 1i1. 7 11
28. 20. 40. 44.
118 128, 140. 160.
3 1 1. 0.
1. 3. 3. 4.
8. 7. 7. 3.
24 22. 28. 26.
14. 14 24. 17.
89. 89. 74. 68.
18. 11. 13. 17.
16. 11. 4. 8.
6. 7 10. 9.
26 19 24. 21.
53 65 66. 95.
193. 214. 301. 372.
676 721. 754. 981.
480. 129. 25 0
0 0. 1. 0
1 0. 0. 0.
0. 1. 0. 0.
1. 0. 0. 0
0. 0. 0. 1
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 1. 1.
2. 2. 2. 2.
17. 10. 12. 12.
0. 0. 0. o.
0. 0. 0. 0.
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OPPORTUNISTIC ANALYTES
APPENDIX A
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23-sep-1998 13:10:29 R R Page:
A -0002-1 .

Opportunistic Analyses for ER-311 Grab Samples

ER-311 GRAB

CORE NUMBER: n/a

SEGMENT #: ER311-98-1

SEGMENT PORTION: Supernate
Sample# R|A#|Analyte Unit Standard % Blank Result| Duplicate Average| RPD %|Spk Rec %| Det Limit|Count Err%
|S98T002422 Tot. Organic Carbon by Coul. Jug/mL 100.0 1.000] 3.11e+02 313.0 312.0] 0.64 80.80 5.500 n/a
|S98T002422 ranium by Phosphorescence ug/mb 99.1 3.00e-03] 3.68e+02 337.0 352.5 -7 n/al 4.00e-03| 3.07E+00
|S987002422 U-Phosphorescence Inst. Error [% Inst Error 3.0 =590 3.070 3.060 3.065 .06 n/ n, n/a
1S98T002422 Silver-ICP-Acid Dil. ug/mL 98.60] <1.00e-02 .22e-0 1.26e-01] 1.24e-01 .23 56.41 .00e- n/a
|S98T1002422 Arsenic-1CP-Acid Dil. ug/mL 100.2]| <1.00e-01] <2.00e-0 <2.00e- n/a n/a 107. -00e- n/a
|S981002422 Boron-1CP-Acid Dil. ug/mb 98.40] <5.00e-02| 1.29- 1.32e-0 1.31e-01] 2.30 96.1 .00e- n/a
| S98T002422 Barium-ICP-Acid Dil ug/mt. 98.80] <5.00e-02] <1.00e- <1.00e- n/a n/a 98. -00e- n/a
{S98T002422 Beryllium-ICP-Acid Dil. ug/mL. 00.8| <5.00e-03{ <1.00e- <1.00e- n/a n/a 99.70 -00e- n/a
|S98T002422 Bismuth-ICP-Acid . ug/mL. 00.6] <1.00e- 22le- 8.57e-0 8.89e-01] 7.20 94 .7/ -00e- n/a
|S981002422 Calcium-ICP-Acid . ug/ml 00.4] <1.00e- 7.320 7.250 7.285| 0.96 92. -00e-0 n/a
15981002422 |D [Cadmium-1CP-Acid N ug/mL 00.6] <5.00e-03[ <1.00e-02| <1.00e- n/a n/a 95.7 .00e-0 n/a
$981002422 - |D |Cerium-ICP-Acid . ug/mL 00.6] <1.00e- <2.00e-01| <2.00e- n/a n/a 943 .00e-0 n/a
15981002422 |D [Cobalt-1CP-Acid Dil. ug/mL 99.60] <2.00e-02} <4.00e-02] <4.00e- n/a n/a 95. 4.00e-02 n/a
|S987002422 |D_|Copper-1CP-Acid D ug/mL 5.20] <1.00e-02] <2.00e-02] <2.00e-. n/a n/a 40. -00e-02 n/a
|5981002422 otassium-ICP-Acid Dil. ug/mb 04.4] <5.00e-01 3.470 3.640 3.555] 4.78 113. 1.000 n/a
|S98T002422 Lanthanum-1CP-Acid Dil. ug/mL. 00.0] <5.00e-02| <1.00e-01} <1.00e-T n/a n/a 98.80] 1.00e- n/a
[S987002422 Lithium-1CP-Acid Dil. ug/mL. 1.6] <1.00e-02] <2.00e-02] <2.00e-2 n/a n/a 97.90 -00e- n/a
[$981002422 Magnesium-1CP-Acid Dil. ug/mL : 0.4] <1.00e- 1.420 1.530 1.475] 7.46 96.00 .00e- n/a

[#6] [$981002422 Molybdenum-1CP-Acid Dil. ug/mb 00.0] <5.00e- <1.00e-01] <1.00e-1 n/a n/a 98.20 .00e- n/a

[X) |S981002422 |D [Neodymium-I1CP-Acid Dil. ug/mL 00.2} <1.00e- <2.00e-! <2.00e-1 n/a n/a 7.30 .00e-0 n/a

) $987002422  |D |Phosphorus-ICP-Acid Dil. ug/mL 7.80] <2.00e- .57e- .010] 9.84e-01| 5.39 08.0] 4.00e- n/a
|S987002422 |D_|Lead-ICP-Acid Dil. ug/mb 7.20] <1.00e-01] <2.00e- <2.00e- n/a n/a 7.50 -00e- n/a
[S98T002422 |0 [Sulfur-ICP-Acid Di ug/mt. 7.00] <1.00e-0 £.650 461 €.555] 2.90 1.80[ 2.00e- n/a
15987002422 D !Antimony-ICP-Acid Dil. ug/mL. 00.2] <6.00e-02] <1.20e-01] <1.20e- n/a n/a 00.0 -20e- n/a
|S987002422 D [Selenium-ICP-Acid Dil. ug/mL. 4.40] <1.00e-01] <2.00e-01] 2.14e-0 n/a n/a 29.0 -00e- n/a
| 5987002422 Silicon-1CP-Acid D ug/ml. 99.20] <5.00e- .890 3.84 3.865] 1.29 04.0 -00e- n/a
|S987002422 Samarium-1CP-Acid . ug/mL 99.00] <1.00e- <2.00e-01] <2.00e- n/a n/a 1.10 .00e- n/a
|S98T002422 trontium-I1CP-Acid Dil. ug/mL 98.80] <1.00e-02 .29e- 2.31e-0 2.30e-01] 0.87 98.40 -00e-02 n/a
|S987002422 itanium-1CP-Acid Dil. ug/mL 99.40] <1.00e-02{ 3.69e- 2.58e-0. 3.14e-02| 35.4 88.40 -00e-02 n/a
18987002422 D [Thallium-ICP-Acid Dil. ug/mt 94.80| <2.00e- <4.00e- <4.00e- n/a n/a 89.70 .00e-01 n/a
[$981002422 |D [Uranium-I1CP-Acid Dil. ug/mL. 96.30] <5.00e- .60e+0 368. 364.0] 2.20 18.5 000 n/a
[S98T002422 |D |Vanadium-ICP-Acid Dil. ug/mL. 98.60] <5.00e- <1.00e-0 <1.00e- n/a n/a 01.0[" 1.00e-01 n/a
[S98T002422 |D |Zinc-ICP-Acid Dil. ug/mL. 4.40] <1.00e-0. -0%e-0 3.02e-0 3.05e-01} 2.29 4.80| 2.00e-02 n/a
|$981002422 romide by Ton Chromatograph [ug/mL 00.2] <1.25e- < 1.37 <1.38e0 n/a n/a 00.0 1.375 n/aj.
[S981002422 Oxalate-1C-Dionex 4000/450 ug/mL 01.0] <1.05e- < 1.155 <1.16e0 n/a n/a 99.24 1.155 n/a
$981002422 Cobalt-60 by GEA uCi/mL 01.9[ <1.87e- <6.89e-05 <6.99e-5 n/a n/a n/al 6.8%9e-05 n/a

0 °'AJH §v04-4NH
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CORE NUMBER: n/a

SEGMENT #: ER311-98-2

SEGMENT PORTION: Supernat

Opportunistic Analyses for ER-311 Grab Samples
ER-311 GRAB

Page:

Sample# R|A#iAnalyte unit Standard % Blank Result| Duplicate Average| RPD %|Spk Rec %| Det Limit|Count Err¥%
$98T002423 Tot. Organic Carbon by Coul. [ug/mL 100.0 1.000] 2.62e+0; 40.0 51.0 76 n/a 5.500 n/a
$987002423 Uranium by Phosphorescence ug/mL 99.18] 3.00e-03] 3.29e+0. 44.0 36.5 46 n/al 4.00e-03| 3.04E+00
$987002423 U-Phosphorescence Inst. Error |%4 Inst Error 3.05 6.590 3.04 3.080 -060 3.08 n/a n/a n/a
$981002423 Sitver-1CP-Acid Dil. ug/mL. 98.60] <1.00e-02 -10e-0 1.01e-01] 1.06e-0 .53 n/a .00e-02 n/a
$981002423 Arsenic-1CP-Acid Dil. ug/mL 100.2] <1.00e-01] <2.00e-0 <2.00e- n/a n/a n/a -00e-01 n/a
$981002423 Boron-1CP-Acid Dil. ug/ml. 98.40] <5.00e-02 17e- 1.18e-0 1.17e-01| 0.85 n/a .00e- n/a
$9871002423 Barium-1CP-Acid Dil ug/mL 98.80] <5.00e-02] <1.00e- <1.00e- n/a n/a n/a -00e-: n/a
$987002423 Beryllium-ICP-Acid Dil ug/mL 00.8| <5.00e-03| <1.00e-0 <1.00e- n/a n/a n/a -00e- n/a
$987002423 Bismuth-ICP-Acid - ug/mL 00.6] <1.00e-01 -28e-0 8.73e-0 8.51e-01] 5.29 n/a -00e- n/a
§987002423 |D |Calcium-ICP-Acid - ug/mL 00.4] <1.00e-01 -330 8.47 8.400] 1.67 n/a -00e- n/a
$987002423 |D |Cadmium-ICP-Acid . ug/mL 00.6] <5.00e-03] <1.00e-02| <1.00e- n/a n/a n/a -00e- n/a
$987002423 |0 |Cerium-1CP-Acid Dil. ug/mL 00.6] <1.00e-01] <2.00e-0T] <2.00e- n/a n/a n/a -00e-: n/a
$981002423 |D [Cobalt-1CP-Acid Dil. ug/mL 99.60] <2.00e-02{ <4.00e-02] <4.00e- n/a n/a n/al 4.00e-02 n/a
§98T002423  |D_[Copper-ICP-Acid D ug/ml. 5.20] <1.00e-02] <2.00e-02] <2.00e- n/a n/a n/a ,00e-02 n/a
$987002423 D {Potassium-ICP-Acid Dit. ug/mL 04.4] <5.00e-01 3.260 3.480 3.370] 6.53 n/a 1.000 n/a
§987002423 |D |Lanthanum-1CP-Acid Dil. ug/mL. 00.0] <5.00e-02| <1.00e-01] <1.00e-1 n/a n/a n/a -00e-0 n/a
(&) $987002423 |D [Lithium-ICP-Acid Dil. ug/mlL 01.6] <1.00e-02| <2.00e-02] <2.00e-2 n/a n/a n/a .00e-0; n/a
¢ $987002423 |D |Magnesium-ICP-Acid Dil. ug/mL 00.4] <1.00e-0 -710 1.620 1.665| 5.41 n/a -00e- n/a
S98T002423 Molybdenum- ICP-Acid Dil. ug/mbL 00.0| <5.00e-0 <1.00e- <1.00e- n/a n/a n/a .00e-~ n/a
(V] $981002423 Neodymium-I1CP-Acid Dil. ug/ml. 00.2]| <1.00e-01] <2.00e-: <2.00e- n/a n/a n/a .00e- n/a
$981002423 Phosphorus-1CP-Acid Dil. ug/ml. 97.80] <2.00e-0 .béle- 9.07e-0 9.34e-01 5.78 n/al 4.00e- n/a
$9871002423 Lead-1CP-Acid Pil. ug/mL 97.20] <1.00e-01} <2.00e- <2.00e- n/a n/a n/a .00e- n/a
§987002423 [D _|Sulfur-I1CP-Acid Dil ug/mlL 7.00| <1.00e- 6.540 . 740 6.640] 3.01 n/a .00e- n/a
$987002423 |D |Antimony-1CP-Acid Dil. ug/ml 0.2| <6.00e- <1.20e-01 <1.20e-1 n/a n/a n/a .20e- n/a
$987002423 Selenium-I1CP-Acid Dil. ug/mb .40] <1.00e- 2.55e-01 2.25e-01 2.40e-01 12.5 n/a .00e-0 n/a
$981002423 Silicon-ICP-Acid Di ug/mL. 99.20] <5.00e- 3.740 3.830 3.785] 2.38 n/a .00e-0 n/a
$981002423 Samarium-I1CP-Acid Dil. ug/mL 99.00] <1.00e- <2.00e-0 <2.00e- n/a n/a n/a .00e-0 n/a
|$98T002423 trontium-1CP-Acid L. ug/mL 98.80} <1.00e-02 .10e-0: 2.10e-0 2.10e-01] 0.00 n/a .00e-02 n/a
S98T002423 itanium-1CP-Acid Dil. ug/mL 99.40] <1.00e-02 -68e-0; 3.33e-0. 3.01e-02] 21.6 n/a .00e-02 n/a
$987002423 " D [Thallium-I1CP-Acid Dil. ug/mL 94.80] <2.00e-01] <4.00e-0 <4.00e- n/a n/a n/a .00e-0 n/a
$987002423 [D |Uranium-ICP-Acid Dil. ug/mL. 96.30| <5.00e-0 3.20e+0 319.0 319.5] 0.31 n/a 1.00i n/a
$987002423 anadium-1CP-Acid Dil. ug/mb 98.60] <5.00e-02! <1.00e-0 <1.00e-1 n/a n/a n/al 1.00e-0 n/a
$987002423 inc-1CP-Acid Dil. fug/mL 4.40] <1.00e-02] 3.77e-0 3.23e-01] 3.20e-07 1.88 n/al 2.00e-0. n/a
S$981002423 romide by lon Chromatograph |ug/mL 00.2[ <1.25e-0 < 1.37 <1.38e0 n/a n/a n/a .375 n/a
S981002423 Oxalate-IC-Dionex 4000/450 ug/mL 01.0{ <1.05e-01] < 1.15 <1.16e0 n/a n/a n/a 155 n/a
$981002423 Cobalt-60 by GEA uCi/mL 01.9] <1.87e-05] <7.54e-05] <6.70e-5 n/a n/a n/al 7.54e-05 n/a
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SEGMENT #: ER311-98-3
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Opportunistic Analyses for ER-311 Grab Samples

Page:

ER-311 GRAB
SEGMENT PORTION: Supernate

Sample# R{A#|Analyte Unit Standard Blank Result} Duplicat Average| RPD %{Spk Rec %| Det Limit|Count Err%
18981002424 Tot. Organic Carbon by Coul. Jug/mL 100. 1.000] 2.67e+02 278. 272. .04 n/a 5.500 n/a
[$981002424 ranium by Phosphorescence ug/mL 99.1 3.00e-03] 3.22e+02 327. 324.5 .24 nfal 4.00e-03!{ 3.11E+00
|$98T0024. -Phosphorescence Inst. Error |% Inst Error 3.0 6.590 211 3.06 3.085] 3.06 n/a n/ n/a
|S987002424 [D [Silver-ICP-Acid Dil. ug/mL. 98.60| <1.00e-02 .Obe- 9.79e-0. 1.01e-01 .04 n/a .00e-0. n/a
|S981002424 (D {Arsenic-1CP-Acid Dil. ug/mL 100.2[ <1.00e-07] <2.00e- <2.00e- n/a n/a n/a -00e-0 n/a
|S987002424 |D [Boron-ICP-Acid Dil. ug/mL 98.40] <5.00e-02] 1.18e- 1.29e-0 1.23e-01] 8.91 n/a -00e-0 n/a
[S987002424 [D |Barium-1CP-Acid Dil ug/mL 98.80| <5.00e-02] <7.00e- <1.00e- n/a n/a n/a -00e- n/a
[$9810024. D [Beryllium-1CP-Acid DY, ug/mb 00.8] <5.00e-03] <7.00e-02| <T.00e- n/a n/a n/a .00e- n/a
{$981002424 |D [Bismuth-ICP-Acid . ug/mL 0.6] <1.08e-0 -43e-01] 8.58e-0 8.51e-01] 1.76 n/a -00e-0 n/a
|S987002426 (D [Calcium-ICP-Acid - ug/ml. 0.4] <1.00e- 8.070 7.90 7.985[ 2.13 n/a -00e-0 n/a
15987002424 [D_[Cadmium-1CP-Acid ug/ml 00.6] <5.00e- <1.00e-0 <1.00e- n/a n/a n/a -00e-0 n/a
15987002424 Cerium-1CP-Acid Dil. ug/mlL. 00.6] <1.00e- <2.00e-0 <2.00e- n/a n/a n/a :00e-0 n/a
S9870024 D iCobalt-ICP-Acid Dil. ug/mt. 99.60] <2.00e-02| <4.00e-02] <4.00e- n/a n/a n/al 4.00e-0 n/a
$9871002424 D |Copper-1CP-Acid - ug/mL 95.20] <1.00e-02] <2.00e-02] <2.00e-2 n/a n/a n/al 2.00e-02 n/a
| S98T002424 Potassium-ICP-Acid Dil. ug/mL 04.4] <5.00e-01 3.050 3.6%0 3.370] 19.0 n/a 1.000 n/a
[$981002424_[D_|Lanthanum-ICP-Acid Dil. ug/mL 00.0] <5.00e-02]| <1.00e-07[ <71.00e-1 n/a n/a n/a .00e- n/a
[S987002424 1D ILithium-1CP-Acid Dil. ug/ml. 01.6] <1.00e-02] <2.00e-02] <2.00e-2 n/a n/a n/a .00e- n/a
|S987002424 (D [Magnesium-1CP-Acid Dil. ug/mL 00.4] <1.00e- 1.520 1.500 1.510] 1.32 n/a -00e- n/a
987002424 Molybdenum-ICP-Acid Dil. ug/mL 00. <5,00e- <1.00e- <1.00e- n/a n/a n/a .00e- n/a
3987002424 eodymium-1CP-Acid Dil. ug/mL 00.2] <1.00e- <2.00e- <2.00e- n/a n/a n/a -00e-0 n/a
|S987002424 Phosphorus-1CP-Acid Dil. ug/ml. 7.80] <2.00e- -8%-0 9.60e-0 9.26e-011 7.68 n/al 4.00e- n/a
|S98T002424 Lead-ICP-Acid Dil, ug/mL 97.20] <1.00e-01} <2.00e-0 <2.00e~ n/a n/a n/a -00e- n/a
|S981002424 Sul fur-I1CP-Acid Dil ug/mL 97.00] <1.00e-0 580 .450 6.515] - 2.00 n/a -00e- n/a
| S98T002424 Antimony-ICP-Acid Dil. ug/mL 100.2] <6.00e-02| <1.20e-01 <1.20e-1 n/a n/a n/a .20e-0 n/a
[S987002424 |D [Selenium-FCP-Acid Dil. ug/mL 94.40{ <1.00e-01] <2.00e-01| 2.27e-01 n/a n/a n/a .00e-0 n/a
[S987002424 |D [Silicon-ICP-Acid Di ug/ml. 99.20]_<5.00e-0; 3.930 3.880 3.905] 1.28 n/a -00e-0 n/a
1S987002424 _ID }Samarium-I1CP-Acid Dil. ug/mL. 99.00] <1.00e-0T] <2.00e-0 <2.00e- n/a n/a n/a .00e-0 n/a
[S987002424 [D_[Strontium-ICP-Acid Dil. ug/ml. 98.80] <1.00e-02| 2.13e-0 2.14e-0 2.13e-01| 8.47 n/a -00e-0. n/a
|S981002424 [D_[Titanium-ICP-Acid Dil. ug/mt. 99.40] <1.00e-02 .82e-0, 2.71e-0; 2.77e-02] 3.98 n/a -00e-0; n/a
|S98T002424 |D |Thallium-ICP-Acid Dil. ug/mlL. Q4. <2.00e-01| <4.00e-0 <4.00e- n/a n/a n/a .00e-0 n/a
|$987002424 |D lUranium-ICP-Acid Dil. ug/mL 96.30] <5.00e-0 . 26e+0 330.0 328.00 1.22 n/a .000 n/a
|S987002424 |D |Vanadium-ICP-Acid Dil. ug/ml. 98.60] <5.00e-02] <1.00e-0 <1.00e-1 n/a n/a n/al 1.00e-01 n/a
[$9870024. Zinc-1CP-Acid Dil. ug/mL 4.40] <1.00e-0 4.39e-0 4.34e-01] 4.36e-07] 1.15 n/al 2.00e-02 n/a
| S98T002424 Bromide by lon Chromatograph Jug/mL 00. <1.25e-01] < .37 <1.38e0 n/a n/a n/a 1.375 n/a
S981002424 Oxalate-IC-Dionex 4000/450 ug/mL 01.0] <1.05e-01] < 155 <1.16e0 n/a n/a n/a 1.155 n/a
$981002424 Cobalt-60 by GEA uCi/mL. 01 <1.87e-05] <6.08e-05] <7.02e-5 n/a n/a n/aj 6.08e-05 n/a
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